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MPEAMCIOBHE K MATOMY M3IAHHIO

Hacrosmuii c60pHHK npeanasHayeH B MOMOLLb MOCTYHAIO-
{1UM B BbICIIHE yueGHble 3aBelleHHsi NMPH MOArOTOBKE K 9K3a-
MeHaM - N0 (u3uKe, a TaKXKe CJAYIATe] M MOArOTOBHTENbHBIX
oTAENeHu# H KypcoB. OH CONEPIKHUT 3alauH 10 BCEM BOHPOCAM
NPOrpamMMbl BCTYMHTENbHLIX 9K3aMEHOB, KpOMe 3ajiai Ha BOJ-
HOBbIE€ CBOHCTBA CBETa H 3a/lay 10 aTOMHOH (QH3HKe, MPaKTHYeC:
KM HE BCTPEYaloUIUXCS B 9K3aMeHaLHOHHLIX GuiieTax. B kuury
BOLIVIH 'MPEHMYIIECTBEHHO 3ajlauH, MNpepJaraBLIHeCs B Teue-
HHe psijia JIeT Ha BCTYNMHTeNbHEX 2K3aMeHax. no ¢u3HKe Ha
(U3HUECKOM, MEXAHHKO-MATEMATHYECKOM, ,XMMHUECKOM, Teo-
JIOTHYecKoM, GHOJIOro-NOYBEHHOM H reorpaduyeckom (akysib-
Terax MOCKOBCKOTO TroCylapCTBEHHOTO YHHBEDCHTETA HM.
M. B. JlomoHOCOBa, a TaKXKe Ha (aKyJbTeTe BLIUHCJAHTENLHOL
MaTeMaTHKH H Kn6epHemKn H daky/bTeTe NMOYBOBENEHHUS,

B céopxmxe NpeACTaBJEHE 3aflayd pa3HOH TPYAHOCTH,
uT@, C OJHOM CTOPOHBI, MpeclielyeT MeTOAHUYeCKUue IlesH, a C
JIpyroil CTODOHBI, OTPa)KaeT DPa3JIHYHYIO CTENeHb CJIOXKHOCTH
3ajau. B KHHMry BKJIIOUeHB! TdKXKe 3aJlaud, HECKOJbKO BHIXO-
Asiye 32 PaMKH JeHcTBYIOLEH B HaCTOsIee BPeMs IpOrpam-
Mbl N0 GH3HKe AJS MOCTYNAIOMKUX B BY3bl. TaKOBBIMH SIBJISIIOT-
ca Herotopble 3afauu § 11 «KoseGaHHsT W BOJHBIY, 3alayH Ha
pacyeT 3JIEKTPHUECKHX MOJed B JAMIJEKTPHKAX, PsAa 3ajiay
§ 23 «MaruutHoe noJsie TOKa. DJAEKTPOMarHHTHAs HHLYKLHSY,
Bce 3anauu § 24 «[lepeMeHHBIA 3/1€KTPUUECKHH TOK» H HEKOTO-
pele 3amaun pasgmena «Ontuka». B GosbluMHCTBe cJayyaeB 3TH
3aJia9H OTHOCATCS K BOMpOCaM, KOTOpbIE TaK HJIM HHauye pac-
CMATPHBAIOTCS B LIKOJBHBIX YyYeGHHKax mno ¢usuke. ABTOPH
CUHTAIOT, YTO Da3Gop yKa3aHHLIX 3ala¥ MOMOMKET YHUTATEJNIO
6osiee  CBOGOXHO OPHEHTHPOBATbCS B OCHOBHOM MaTepHaJje
IporpamMmsl BCTYMHTENbHBIX 3K3aMEHOB IO- pU3HKE.

B nensix pa3sBHTHUSI HaBRIKOB M KYJbTYDbl pellieHHS (PU3H-
YecKHX 3aflay MHOTME M3 HUX CHaOXKeHBHl MOJPOGHBIMH pelue-
HHAMH. Bce pemieHHS NOCTPoeHb! 1O eIMHOMY, HaHGoJee me-
Jecoo6pa3sHOMy MIJIAHY: COCTaBJieHHe HEeOOXOAHMMBIX YpaBHe-
Hufl, pelleHHe HX B ofuleM BHAE, MOACTAHOBKA YHCJOBHIX
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NaHHBIX; TNPH 5TOM MaTeMaTHKa HCNONb3yeTCss B TNOJHOM
o6beMe NpOrpaMMEl CpPeXHel LIKOJHI.

K xkaxkmol Teme 3ajayHHMKa NaHbl KDaTKHe yKa3aHHS, Ka-
calomyecs ofliell METOLMKH pelleHHs 3ajay, U IepeyeHb Oc-
HOBHEIX (OpPMYJI, HCTOJNB3YEMBIX NpPH pelueHHH. B psize mecT
NPHBENEHE METONH! pelleHHsl 3ajad, 'KOTOpble, XOTS M He BhI-
XOIAAT 3a PaMKH MpOrpaMMbl CpefHell WIKOJBl M MOTYT OBITb
JIETKO OCBOEHBHl MOCTYMNAWLIMMH B BY3bl, B CpelHeH LIKoJe
paccMaTpPHBAIOTCS LaJleKO He BCerja. YCBOEHHe MOJOOHBEIX Me-
TOJOB 3HAYHTENLHO OGJIEryaeT MOATOTOBKY K BCTYITHTEJBHBIM
5K3aMeHaM M IMOMOTaéT MNOCTYMHBIIMM B BY3 CPaBHHTENbHO
JIETKO NMepeHTH OT LKOJBHLIX METOA0B OOGYUEHHS K BY30BCKHM.

C6opHHK HEONHOKPATHO nepepabaThiBajcs, PACLUHPSICS H
AOCJIEAHNIT Pa3 MOIIOJIHSJICS HOBBHIMHM 3aJayaMH U3 YHCJIa npel-
JlaraBIIMXCSl HA pasHHX ¢axyJnapTeTax MOCKOBCKOrO YHHBEp-
CHTeTa NPH MOATOTOBKe Tperbero uaganus (1976 r.). Toraa xe
B COOTBETCTBHH C TOXEJTAHHSMH IOATOTOBHTENbHBIX OTHEJe-
HHH H KYPCOB, KOTOPHIE {IIHPOKO MOJB3YIOTCS 3aJaYHHKOM, H B
HeJX CTHMYJHPOBAHHS CaMOCTOATENbHON paboThl yHalHuXCA
A/ 4acTH 3ajay OblJIM ONylleHbl DelleHHs H JaHbl JHUIb OT-
Bethl. [lofpoGHBle peleHHsi NpHBENEHH, KaK NPaBHIO, AJA
OCHOBHBIX 3alla4, Ha KOTOpBle W JOJKHEI OPHEHTHPOBATbCH
YHTaTeNH.

.B nacrosilem, nsTOM, H3LaHUH OOWMH NJIaH KHHTH, CO-
AepaHue U HyMepanus 3afau ocranuch npexuumu. OfHako
GOpMYJNHPOBKH U pellleHys 3afad CyLIecTBeHHO nepepaGoTaHH
C yyeToM TpeOOBAHII HEIHE AeHCTBYIOUIHX NporpamMM no ¢H-
3HKe Jas noctynaomux B sy3sl © ['OCT 8.417—81 (CT C3B
1052—78) «Eaunuust ¢pusnueckux BesvuHH». B KOHIE KHHUFH
npHBeLeH psAR TabjdL, NOJIE3HBIX NpPH pelleHHH 3ajad.

Paspen cGopenka «MexaHnuka», Kpome 3ajay Mo KHHeMa-
THKe, HanucaH I. fI. MskuuieBwiM, pasuen «Temnora u MoJe-
KyJsipHas ¢u3HKay H 3ajlaui no kuHeMaTnke — B. B Kepxxen-
LI€BRIM, pasfe] «DJIeKTpHuecTBo W marHetusm» — I'. A. Benn-
pHKOBbIM, pasien «Ontika» — B. B. Byxosuewim. OGmee
peraxkTupoBaHue cGopHuka BeimosiHeHo bB. B. ByxonepwiM.

. ABTOpH BHIpaxalwT ray6okyio 6maarogapHocts B. T'. 3y-
6oy u I'. E. TlycToBasioBy, Hemaso cnocoGCTBOBABIIMM YJIyY-

IeHnio cO60pHHKA.
Asmopet
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.3AJAYH

1. MEXAHHKA

§ 1. MpsimosuHeiiHoe pasHoMepHOe
~.H paBHONEepPeMeHHOe JBHXeHHe

H3yyenue MexaHMKH OOBIYHO HAYMHAIOT C KHHeMaTukd., KnHeMaTHka
ON#CHBaeT MeXaHHYeCKOe ABHIKEHHe Tesl C FeOMEeTPHYECKOH TOUKH 3peHwus,
6Ge3 paccMOTpeHHs AeHCTBYIOIIHX HA HHX CHJI.

3azaueli KMHEMATHKH fIBJSETCS ONpelesieHHe KHHEMATHUYECKHX Xapak-
TePUCTHK IBHXKEHHS TeJ — HX NOJIOXKeHHA (KOOPAMHAT), CKOpocTedl, yCKO-
peHHil, BpeMeHH ABHXXEHHS H T. J.— W NOJYYeHHe ypaBHEHHil, CBA3BIBAIO-
WHX 9TH XAPAKTEPUCTHKH MeXNy coGofi. DTH ypaBHEHHS MO3BOJSIOT MO
OIHHUM H3BECTHHIM XapaKTePHCTHKAM HaXOAMTb APYTHe W TeM CaMbIM “JaioT
BO3MOXHOCTb NMPH MHHHMAaJbHOM 4HCJIE HCXOAHBIX NAHHBIX fIOJHOCTBIO OMA-
ChiBaThb ABHXKEHHE TeJ.

INpu peureHun 8ajay MeXaHMKH, B YaCTHOCTH KHHEMaTHKH, HYXKHO
B NEPBYIO oyepelb BHIGPATh CHCTEMY KOOPAMHAT (CHCTEMY OTCyeTa), 3aAaTe
€e Hayaso M MONOXKHTEeJNbHLIe HAanpaBJeHUsi KOOPAMHATHLIX oceil W BHIGPATL
HauaJo oTcueta BpeMeHn. Be3 BriGopa cHCTeMBl KOOPAUHAT ONMHCATh ABHIKe-
HHe HEBO3MOXHO, B COOTBETCTBHH ¢ XapakTepoM 3anay, pacCMaTpHBAeMBIX
B fajbHelilneM, Mbl GyleM MOJBL30BAaTLCA B CJIyYae NMPSIMOJHHEHAHOTO ABHXKE
HHSl CHCTEMOM KOOpIHMHAT, COCTOsiell W3 OAHON KoopauHaTHOHl ock OS,
BJIOJIb KOTOPOii NPOHCXOAHUT ABMXKEHHE, C HauajoM oTcyera B Touke 0. B Go-
Nlee CJAOKHBIX Caydasix GyJeT NPUMeHSTLCS AEKapTOB3a NMPSMOYTOJNbHAs CHC-
TeMa KOOPAMHAT C B3aUMHO mepreHIMKy/spHuMH ocamp OX w OY, nepe-
cekaiomuMucst B Touke O, KOTOpas fB/AseTCA HAYAJNOM OTCYeTa.

PaBHOMepHOe H paBHONepeMeHHOe NPAMOJHHENRHOe [BHIKEHHe OMHCHI-
BAETCH KMHEMaTHYeCKMMH YPaBHEHHSIMH (TaK Ha3blBaeMbIMH 3aKOHAMH IBH-
®eHUs1), NAOWUMH 3a8BUCHMOCTL KOOPAHHATH § B CKOPOCTH U OT BPEMEHH:

s=S5g-vol4-at?/2, v=uv,+at, 0]

rie a — ycKopeHue, ! — BpeMms, NpoTeKulee C HayaJla OTCYeTa, T. €, C MO-
MeHTa, KOTAa TeJIO HMeJIOo HauaJIbHYI0 KOOPAHHATY Sy ¥ HaYaJbHYIO CKOPOCTH
vp. [1pu a=const ypapnenns (1) onmcbiBaloT paBHONEpeMeHHOe IBHXEHUE,
npn a=0 -— paBHOMepHoe. Bce ocranwHble (opmysbl paBHOnepeMeHHOro
IBHIXEHMsl, HanpHMep CBSI3b MEXAY HavaJbHOH CKOPOCTBIO H KOOPAHHATOM
Tela B MOMEHT NOMHOW OCTAHOBKH: Sp=ugy/2a, MOXKHO JIETKO NOMYYHTb H3
STHX YypaBHeHHH.
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:Hncno ypaesennft Tuna (1) saBucHT KaK OT XapakTepa NBHXKEHHS, TaK
7 ©T BH6Opa cHCTeMH KoopannaTt, HanpuMep, npr Brifope B RauecTBe CHCTe-
M KoopanHat ocu OS (puc. 1) ans Tena, ABHXKyWerocs U3 Touku A B TOUKY
B no npaMoil e HauaJbHOM CKOPOCTHIO ¥y H YCKOpeHHeM @, HanPaBJIeHHHIM
TPOTHB TOJIOKHTEJILHOTO HanpaBJIeHHsl KOOPAMHATHON ocH, ypaBHenHs (1)
6YLYT MMETb BHA S==S8§,-}0of —at%/2, v=v4—al.

Ilns onucanHs IBHXKEHHS STOTO XK€ Tela MOXHO B3fTb TaKXe MpAMO-
YrOJIbHYIO CHCTEMY KOOPZHHAT ¢ ocsaMH OX u OY, pacrnosoxKeHHBIMH, Kak
nokasaHo Ha pue. ‘1. Koopaunara s,
TeJla B 9TOM caiyyae GyZeT onpeleasTh-
CA NPOEKUHAMHE X, H Y, Haoch OX u
OY. Tlpu nBHXKEHWH TeJla 5TH NpoeK-
UAH Ha OCH KOODAHHAT HSMEHAIOTCS.
CKOpOCTh 0 Tes1a MOXKHO NPEJCTaBHTL
B BHIe CYMMB! ABYX COCTaBJISIIOIWIMX Uy
W vy, HaNPaBJEHHBIX BIOMb KOOPAH-
HaTHLIX oceil. Moxy/in aTHX cocTaBas-
IOIHX PaBHB MOAYJISIM MPOEeKUMIl U,
H U, CKOPOCTH Ha COOTBETCTBYIOULHE
ocH. AHaJIOTHYHO, MOYJIH COCTaBJIfA-
IOWAX YCKOPEHHs] PaBHH MOLYJAM
TPOeKIHA ay H ay,. Jlas Kax 10k NpoeKUNH KOOPAMHATHL H CKOPOCTH Ha CO-
OTBETCTBYIOILYIO OCb MOXeT CHITh HanmHCaHa CBOS Napa KHWHeMaTHYeCKHX
ypaBHeHHii:

x=|x0 || vox | = ax | 22, ve=|vox|—]|ax|t
y=ly0"‘|v0y I f+|0yAlf2/2, Uy=— I%y"‘!“'aylt'

3necs»{co, Yo M Ugy, Upy — DPOEKLHN HAYANbHOW KOOPAMHATHL H HaYalbHON
CKOPOCTH Tesla Ha KOOpAHHATHOH ocH. (O BEIGOpE. 3HAKOB NeDes Ugy, Ugy, Oy
H a, CM. HHXe.)

Onneanns ABHXEHHS B PasAHUHLIX CHCTeMaX KOODAMHAT 3KBHBAJEHT-
HBl MeXJy co6oii B TOM CMHiCJe, YTO NMPH M3BECTHOM PacloOJIOXKeHHH ABYX
CHCTeM KOOPAMHAT OTHOCMTEJNbHO APYT APYra no BeJIHYHHaM, HafifleHHbIM
B O/HOfl cHCTeMe, MOMCHO OTPeJeJIHTb COOTBETCTBYIONIHE BEJHYHHH B ApY-
roii. Hanpumep, Jierko y6emuThes, uto pacctostne AB (puc. 1), npoiireHHoe
TEJIOM M PaBHOE s—S), BHIPAXKaeTCs Yepe3 PacCTOSHHA X—x, H Yy, Ha KOTO-
pHE NEPEMECTH/IHCh 33 3TO BPeMs NPOEKLHH KOOPAMHATH Tesa: .

s—so=V x—x*+ 42

.Havanbnan CKOpPOCTb Uy H YCKOPEHHE a TeJaa Moryrt GBITb HafjeHBl, €cln
.U3BE€CTHbl HX NPOEKUHH Ha OCH KOOp‘,IlHHa,T:

o=V vhtol, a=Vda+d.

an pelleHun 3allay cjeAyeT BLIOHpaTh TaKyl0 CHCTEMY KOOPAHHAT,
B KOTOpOﬁ YPaBHE€HHA, ONHCHIBAIOLLKE ABHIKEHHE, NOJYYalOTCHd NPOCTHIMH.

8
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SIcHo, 4TO MpH NPAMEJHHEHOM IBMXXEHHH CHCTEMa YPpaBHeHHH, ONNECHBa0-
1as 370 ABHMKeHHe, BHIVISAMT npoule, ecan Gepercs OfHa OCh -KOOPAHHAT,
HaTpaBJeHHass BAoAbL JABHXKeHHA, [Ipn KpHUBQINHeAHOM NBHKEHHH. TpHXO-
Jutca 6paThb NPAMOYTOABHYIO CHCTEMY KOOPAHHAT € IBYMS OCAMH R Tipes-
CTaBJIsATh ABMXKEHHE B BHJE CYMMB! ABYX JBH)KEHHI, NPOHCXONALIHX BROJb
HOODAMHATHHIX oceil, YpaBHeHHs MMeIoT GoJlee MPOCTOR BHJ, KOTJAA HATpaB-.
JIeHHsl oceli BHOGHPAIOTCA TaK, YTO HEKOTOPRIE H3 NMPOEKLHI B. TeueHHe BCETo
BpPEMEHH IBHIKEHHSI PaBHH HYJIO. , '

ITpn cocraBieBHH ypaBHeHH#l OueHb BaXKeH BOMPOG. O SHAKaX mnepen
MOAYJIAAMH NPOEKLHi s, v M a. Eciin KoOpAHHATa OTCUMTHIBAETCH B NOJIQKH-
TeJBHYIO CTOPOHY OT Hauaja OTCUeTa (IOJOKHTENLHOS HampaBsJieHHe OCH
KOOPAKHAT YKa3hiBaeTcsi CTPENKOH HAa KOHLE OCH), TO efi mpHIHICHBaeTCs
aHaK mmoc. [IpoeKIME YCKOPeHHH W CKOpocTell CYMTAIOTCS MO/OKHTENBHbI-
MU, €C/IH HanpaBJeHHe COOTBETCTBYIOMEH cocTapsomeRt COBMajJaeT § MoJo-
JXHTEJbHEIM HanpaBJeHHeM OCH, B NPOTHBHOM CJIydae B ypanﬂeﬂnax OHH NH-
IWyTCA €O 3HaKoM MHHyc, Hampumep, Ha puc. 1 npoeKuua ycxopeuﬂn Ha
och- OY nonoxuTenbHa, 8 NPOEKUHS CKOPOCTH Ha Ty JKe OCh OTPHIATe]bHa.
HenspecTHble BeJMUHHH Jyulle MHCATH CO 3HaKOM MJIoC. ['lpn HaXOXAeHHN
STHX BEJIHYHH B Tpolecce PeleHUs 3aJaun HX SHAK onpeAeJxHTca caMm co6oii.
Hanpumep, Ans Tena, OPOMEHHOro BEPTHKAAbHO BBEpX C HAdasbHOI
CKOPOCTBIO ¥, ec/i ock OS HanpaBjeHa BepTHKaAbHO BBEPX H Hauajlo OT-
.CyeTa COBNajaeT ¢ MOBEPXHOCTHIO 3eMJH, s=yyf—g#2/2 (yckopeHne cBo6on-
HOFO NajleHus g HanpasJeHO BHH3). B sTOM cayuae 3HaK KOOpAHHATH §
SAaBHCHT OT I: Jna ¢>2v)/g KOOPAHHATA § OTPHUATEJbHA.

Hnorza npoiifleHHBIi TeJIOM NYTh OTOXAECTBJAIOT ¢ KOOPAMHATOR s,
a ypaBHeHHe (1) HasHBaIOT ypaBHeHHeM nyTH. B ofuiem cayuae sto Hempa-
BUJABHO. [TyTh — 9TO CyMMa BCeX pacCTOSIHHI, MpOMeHHHX BLOIbL TPaeK-
TopuH. B .uwacTHOCTH, B TOJBKO YTO NpHBENEHHOM NpHMepe KOOPAHHATa S
B MOMEHT BpeMeHH f=2v,/g GyJieT paBHa HYJIO (TeJ0 yNaleT Ha 3eMJII0), B TO
BpeMA KaR NpofileHHbIl TeJIOM K 9TOMY BpeMeHH nyTh -/ 6yjAeT paBeH cyMMe
PacCTOSIHAN OT 3eMJH JI0 HaHBHICIIEH .TOYKH, ACCTHTHYTOH TEJNIOM, H OT 9TOM
ToukH g0 seMan (I=v{/g).

[pn peweHun sajay Ha ABHXKEHHe HECKOJbKHX TeJl PeKOMeHAyeTcs
NOJIL30BAaTLCA ORHOMN cHcTeMolt ‘KoopauHaT. B HekoTophix cayuasx ObiBaer
yAOGHO CHCTEMY KOOPIAHHAT CBA3aTh C ONHHM U3 JBHIKYULHXCS TeJl H paccMaT-
pHBaTh JBHIXKEHHE OCTaJbHBIX TeJl .OTHOCHTeNbHO H3GPaHHOro. '

DTH yKa3aHHs QTHOCATCA npexpe Bcero K §§ 1—3, ‘ofHaKo oHH MOLYT
[OHAJOGHTLCS B NPH pelleHHH APYLHX 3aliay BO BceM pasieine «MexaHukan.

- 1. ToBapHBI# noe3n HAeT co ckopocThio v;=36 KM/4. Cryc-
T BpeMs T=30 MHH ¢ TOH e CTaHLHH N0 TOMY XKe HanpabJle-
HHIO BBILIEJ 3KCIpecc CO CKopocThio ;=72 kKM/u. Uepe3 ka-
Koe Bpems ! Mocje BBIXOAa TOBAPHOrO Noe3jia 4 Ha KaKoM pac-
CTOSHMH S OT CTaHUMH 3KCIPECC HarOHHT TOBapHBIH NOe3L?
3anayy pEIHTb aHAJHTHYECKH H TpaduyecKH.



2. WUs ropogos A u B, pacciosinHe MexAy KOTOphMU L=
=120 KM, OIHOBpEMEHHO BhieXaJ/In HaBCTPeuy APyr APyry Ase
aBTOMAIIMHLL CO CKOPOCTAMH U =20 KM/4 U 0,="060 km/u. Kax-
Aaf aBTOMaluuHa, npoias 120 kM, ocTaHoBHAack. Uepes kakoe
BpeMs | M Ha KaKOM PacCTOSIHHH § oT ropofia C, Haxonsierocs
Ha moJanyTH Mexay A u B, BcTpersiTcst aBTOMAIMHBI? 3ajauy
pemIuTh AaHaJUTHYECKH U rpaduuecku. ITocr-
poutb rpadHK 3aBHCHMOCTH pacCTOSHUS [
MeXy aBTOMALIMHAMH OT BpeMeHH !.

3. Crepxenb AB pnaumet { onupaercs
KOHIIAMH O NoJ ¥ cTeHy. Haiitu 3aBucHMOCTD
KOOPIMHATH Y KOHLA cTepxHS B or Bpeme-
HUM ! NPU ABHXKEHWM KOHHa cTepxHs A ¢
TIOCTOSIHHOH CKOPOCTBIO U B HalpaBJjeHHH,
YKa3aHHOM Ha PHUC. 2, ec/H NepBOHAYaJbHO
koHel A uMesJ KOOpPAHHATY Xo.

4. Tomapunifi noesp amuuel ;=630 M u

Puc. 2. akcnpece MIHHB [,=120 M HAyT 1o ABYM

napanJieJibHbIM NyTSM B OAHOM HanpaBJe-
HUHM €O CcKopocTsamM v,;=48,6 kmM/u u v;=102,6 Km/u co-
OTBETCTBEHHO. B TeueHHe KakKoro BpeMenu sKcmpece Gyaer
O6GrOHATb TOBapHBLIfl MOE3N?

5. JIBa noesna HAyT HaBCTPeUy APYr APYTY CO CKOPOCTSAMH
v;=36 KM/u ¥ v,=54 km/u. Tlaccaxup B mepBoM noessne 3sa-
MeqaeT, 4YTO BTOPOH MOe3X NPOXOLUT MHUMO HEro B TeYyeHHe
spemend (=6 c. KakoBa miaHHa BTOpOro mnoesga?

6. Tensoxon, umeomusi anuny [=300 M, mBMXKercA 1O
NPAMOMY KYPCY B HEMOJBHIKHOH BOJIE CO CKOPOCThIO Uy. KaTtep,
UMeom i CKopocTb U,=90 KM/4, NPOXONUT PaCCTOSHHE . OT
KOPMBL JBIXKYIIEIOCS TENJOX0/1a 0 €ro
Hoca U obpaTHo 3a Bpems (=375 c.
Haiitu cxopoctbh v; Temnsoxona.

7. Ha HakJOHHYIO NAOCKOCTB, CO-
CTaBJAAILYI0 C TOPH3OHTOM Yroa o,
OMHpaeTcs CTepIKeHb, KOTOPHl MOMKeT
nepemMelaThCsl TOJbKO MO BEPTHKaJH
Snarofaps HanpaeJsIcUWEMY YCTPOH-
ctBy AB (puc. 3). C xako#l CKOPOCTbIO
U NOJIHHMAeTCcsi CTepXKeHb, eCJH Ha-
KJAOHHA NJIOCKOCTb ABHIXKETCH BJIEBO CO CKOPOCTBIO u?

8. Kannu Roxas Ha OKHAX HEMOABHIKHONO TPaMBa# OCTaB-
AAIOT 110JI0CHI, HaKJIOHEHHBe MOA yraoM a=30° K BepTHKaJH.
I{pu aBumeHHH TpaMBasi CO CKOPOCTbIO #=18 KM/4 NOMOCH OT
DOKAA BepTHKaMbHbI. -‘HalTH cKOpocTh Kanedb HOXAS U B Ge3-
BETPEHHYIO IIOrOAY M CKOPOCTb BeTpa w.
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9. Tlnomen nepensbiBaeT pery, umelomiylo mmpuny h. [lon
KaKhM YFJIOM o K HaBPaBJCHHIO TeYeHHS OH HKOJIKEH MJbITh,
uro0bl NepenpaBHTbCst Ha NPOTHBONOJOKHEI Geper B Kpat-
yakhiee Bpems? [e OH B 5TOM cliyyae OKaMeTCsl U KaKOH nyThb
S NPONJILIBET, €CJH CKOPOCTb TEUEHHs!
peKH paBHa 4, a CKOPOCTb IJIOBLA OT-
HOCHTEILHO BOAB paBHa UP

10. Jlomounuk, nepenpasisisach Ye- j,
pe3 peky HIMpHHHB A H3 TyHKTa A B
NMyHKT B, Bce Bpemsi HanpaBJ/sieT JOAKY
NOA YrioM ¢ K Gepery (piic. 4). Haiitn
CKOPOCTb JIOAKH U OTHOCHTENbHO BOAMI, Pue. 4.
€CHH CHOpOCTb TeUeHHS pPEKH paBHA u,

a .’lO)le CHeC/I0 HUXe nyHKTa B wHa paccrosimme L
. Kopabnb uner Ha 3amag co ckopoctbio v. H3BectHo,

tno Be'rep Ayer c ioro-3anajia. CKOpocTb BeTpa, W3MEpeHHAs

na nanyGe kopabns, paBHa U, o

HaliTh ckopocTh BeTpa u OTHOCH-

TeNbHO 3€MJIH. ) 2

12. Teno } HaynHaer ZBUraThH-

csl U3 TOUKH A 1O HanpaBJeHHIO A
K TouKe B co ckopocThbio v;; OHO- L
BPEMEHHO TeJI0 2 HauMHaeT [BH- Puc. 5.
raTb€sl H3 TOYKH B no HampasJe-
HHIO K Touke C cO CKOpOCThIO U; (puc. 5). Paccrosine AB=L.
Octpuift yron ABC=c. B Kakoii MOMEHT BpeMeHH f pacCTosi-
pHe | Mexay Teqamu 1 u 2 Gyner MHHHUMaAbHBIM H KaKOBO
3TO PacCTOsHHE?

13. OauH MoesH 1L1ea NOJOBHHY NYTH § CO CKOPOCTBIO U=
=80 KM/4, a TIOJIOBHHY IYTH — €O CKOPOCTBIO v;=40 KM/,
Jpyroit noesx men nonaoBUHY BPeMeHH { CO CKOPOCTHIO ¥,==
=80 KM/d4, a TOJIOBUHY BPEMEHH — €0 CKOPOCThIO U, =40 KM/u.
KakoBa cpenHsisi CKOPOCTb KaXKJ0ro Ioe3fa?

14.. Tesio, ©Mea HaYaJbHYIO CKOPOCTb Uy=2 M/C, ABHUTAJOCD
B TeueHHe BpeMeHH f;=3 C PaBHOMEDHO, {;=2 C ¢ yCKOpeHHeM

2=2 M/c?, t;=bc c yckopeHueM as;=1 M/c?, {,=2c ¢ ycKope-
HueM a,=—3 M/c?, {;=2 c paBHOMEPHO CO CKOPOCTbIO, MOJAY-
YeHHOH B KOHHE IPOMEXYyTKa BpeMeHH . Halitu koHeunyio
CKOPOCTb U, MPOMIEHHBIA NyTh S H CPENHIO CKOPOCTh U, Ha
5TOM NyTH. 3ajauy DELIHTh AHANHTHYECKH H rpaqmuecxn.

15. CamoJer, JeTsuil TOPH3OHTANBHO CO CKOPOCTBIO ©,
nonagaer B NOJOCY AOXKAS, Kallli KOTOPOIO NajaloT BepTH-
KaJBHO €O CKOpoCThbio w. Kabuma munora umeer npa crekaa:
BEepXHee — IOPH30HTA/IbHOE U MepeiHee — HaKJIOHEHHOE K To-
DH3OHTY NOX yraoM o (pHc. 6). Kakpoe M3 cTexon umeer
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anomanp S. HaliTH OTHOWEHHe YKcaa, Kamelb BOAW, Najaio-
IUX B eNMHMIY BPEMEHH HA MNepefHee CTEKJIO, K UHCAY
Kanesb, NajalollHX B eIUHHIY BPEMEHH Ha BepXHee CTEKJO.
16. Teno, uMess HayaJbHYIO CKO-

poctb vy=I Mm/c, ABHrajiocb pas-

J e HOYCKOPEHHO H mpHoGpeno,. Npohxs
@ @ HEKOTOpOe* pPacCTOsiHMe, CKOPOCThb
N

v,=7 M/c. KakoBa Grl1a CKOpOCTD

— TeJa Ha TOJOBHHE 3TOrO PacCTos-
Puc. 6. HPIﬂ>

17. Teso, umes HEKOTOPYIO HayaslkHYI0 CKOPOCTb, ABHKET-
Cfl PaBHOYCKOPEHHO U3 HEKOTOPOro MoJIokKeHHs. lI3BecTHBI
KOOPDAMHATH TeJa X;, X3, X3, OTCYHTAHHBIE . BIOJbL HaflpaBJe-
HHSl JBHXKEHHS OT NPOHU3BOJBLHOIO Hayajla OTCYUETa B MOMEHTHI
BpeMeHH Iy, f,, f,. HaiiTh yckopenue tena.

18. TlapammoTucT cyckaeTcst ¢ NOCTOSSHHOH CKOPOCTBIO U=
=>b5wm/c. Ha pacctosiunn =10 M oT 3emJu y Hero BeIaJ Ipel-
meT. Ha cKOJIbKO Mo3ke MpU3eMJHTCS [apallOTHCT, YeM 3TOT
npeaver? ConpoTHBJIEHHEM BO3AyXa AJs NMaJaloLlero MpeaMeTa
npenedpedb. CuuTaTh YCKOpeHHe CBOGOXHOrO MNajeHHd g=
=10 m/c2

19. Teno, uMéss HEKOTOPYIO HaualbHYIO CKOPOCTb, ABHIKET-
Csl PaBHOYCKOPEeHHO. 3a BpeMs { TeJIo NPOULIO NMyTh S, NPHYEM
ero CKOpocTh yBesquuusaach B n pa3. Haiitu yckopenue
Tesa.

20. I'lo ogHOMY HanpaBJieHHIO U3 OJHOH TOUKH OXHOBpEMEH-
HO Haya/i¥ JBHraTbCsi JBa Teja: OXHO — PaBHOMEPHO CO CKO-
poctbio v=980 cm/c, a Apyroe — paBHOYCKOpEHHO (e3 Ha-
4aJIbHOM CKOPOCTH ¢ ycKopenuem a=9,8 cm/c?. Uepes kakoe
BpEMS BTOPOE TeJNO JIOTOHHT MepBoe?

21. JIsa mnoesja npouuTH OAMHAKOBHI MYyTb S 32 OAHO U
TO 2Ke BpeMs £, OIHAKO OLHH M0e3], UMesi HauaJbHYIO CKOPOLTb,
paBHYIO HYJIIO, MpOLIET BeChb MNYyTb C YCKOpeHHeM a=3 cMm/c?,
a Apyroif moe3x MoJIOBUHY MYTH ILEJ CO CKOPOCTHIO vy =18 KM/,
a MOJIOBHHY MYTH — CO CKOPOCTBIO v,=54 km/u. Haiitn nyTs
s, MPOHAEHHBIH MOoe3naMH.

22. ABTOMOGH.Ib, TPOrasich ¢ MecTa, elleT ¢ ycxopeHHeM a;.
HocTHrHyB CKOPOCTH U, OH HEKOTOPOE BPeMsi eleT PaBHOMEp-
HO, a 3aTeM TOPMO3HT C YCKODEHHeM @5 10 OCTaHOBKH. HaiiTh
BpeMsl ¢ JBHXKEHHS aBTOMOOHJISA, €CJH OH [powes NyTb §.

23. Tloesx mporwes myTh s=60 kM 32 Bpemsi {=52 MuH.
Chayasla OH 1IeN ¢ yCKOpeHHeM -+a, B KOHLE ¢ YCKOPeHHeM
—a, 0CTaJIbHOE BpeMst C MaKCHMaJbHOH CKOPOCTBIO U==72 KM/4.
Hafitn MoRy/b ycKOpeHHS, ec/lM HauaJibHasi M KOHEUHasl CKO-
POCTH PaBHBI HYJIO.
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. Kakas npepenbnas ckopocth npuaemsieHHs @ napa-
uno'mcra HonycTuMma, ec/H YesoBeK, He HMes TlapauloTa,: Mo-
HeT 6e30NacHO MPHIraTh ¢’ BHICOTH A2 M?P ‘

25. KameHib GpoieH 6 BBICOTHI h=28 M BEPTHKaJbHO Baepx
¢ HauaJbHOH CKOPOCTBIO ¥, =8 m/c. Halitn ckopocTs v nanenus
KaMHSA Ha 3eMJIO0. '

" 26. -Teno nanaer 6e3 HayaJbHON CKOPOCTH.C BHICOTH A==
=45 m. Hafiti cpennioio CKOPOCTb U, NafieHHsl Ha BTOPOI# Mo~
JIOBHHE NYTH.

27, 3a Kaxkoe BpeMs ¢ cBoGoAHO majaroilee Ge3 HayaJbHOH
CKOPOCTH TeJIO MPOHALET COTHIl CAHTHMETP CBOEro MyTH?

28. CpoGoxHo napatolilee Ge3 HayaJbHOH CKOPOCTH TeJIO
B MOCNELHION CEeKYHAy MajleHHs MpOIIO 2/3 cBoero nym.
Hafity nyTb s, npoiineHHslii TesaoM.

29. Teno OpolieHO ¢ HEKOTOPOH BHICOTH BEPTHKAJILHO
BBEPX C HayaJbHOH CKOPOCThIO U,—=30 M/c. Haiitn koopauunary
h v ckopocTh v Tena uepe3 Bpems {=10 ¢, a Takxe npoiigeH-
HBbIH 32 3TO BpeMmst nyTh s. CUUTATh YyCKOpEHHe CB06011H01‘0 na-
nenus g=10" m/c.

30. CeoGozHo napjamoulee 6e3 HavyalbHOH CKOPOCTH TeNlO

CNyCTs. HEKOTOPOE BpeMsl MocJie HauaJsia MajeHHsi HaXOAMWJIOCh
Ha BoicoTe h;=1100 M, a eme yepe3 Bpemss Af=10c — Ha BHI-
core h,=120 M Haa noBepXHOCTbIO 3eMH. C KaKO# BHICOTHI /i
nagano Teno?
. 31. Teno, 6polenHoe BepTHKaJleO BBEpX, ABaXMAbl Npo-
XQAHT 4epe3 TOYKY Ha BhICOTe A. TIpOMEXYTOK BpeMeHH MeX-
1y 3THMH NpOXOXueHusiMH paBeH Af. Halitn nauanbnyio cko-
pocTh Tesla U, H BpeMst Af, OT Hauasa ABHXKEHHS TeJa JO BO3-
BpaTa B HayaJbHOE MOJOXEHHe.

32. OnHo Teso GpollieHO BEPTHKANbHO BBEPX C HayasbHOM
CKOPOCTBIO Uy, APYrOe NajaeT ¢ BLICOTHI A 6e3 HavyaslbHON CKO-
poctH. JIBHXKeHHS] HayaJHCh OIHOBPEMEHHO H NMPOHCXOAAT 1O
oxHo# npsmoit. Hality saBHCHMOCTb PacCTOsSIHMS S MeXIy Te-
JIaMH OT BpeMmeHH [

33. C 6amnn, uMelomieil BLICOTY h, 6pocaloT OJHOBPEMEHHO
JBa IDapHKa: OfHH — BEPTHKAJbHO BBEPX CO CKOPOCTBIO Vj,
IPYroii— BepTHKAJbHO BHH3 CO CKOPOCTbIO v;. HalThH mpo-
MEXYTOK BpeMeHH Af, ORIeNsIONHA MOMEHTH HX NajeHHus Ha
3emJIo.

34. C KphllIK NajalT ofHa 3a APYroH Ase kamju. Yepes
BpeMs f;=2 ¢ mocse Hauasa najeHust BTOPOH KanjiH paccTosi-
HHE MeXIy KamljsMHU cTaslo paBHbIM =25 M. Ha ckonbko panb-
e NEpBas Kamas OTOPBaJjach OT KPHILIH?

'35. C BbicoThl f;=10 M 6Ge3 Haya/JbHOH CKOPOCTM Najaer
KameHb. OJIHOBPEMEHHO C BBHICOTHI A,==5 M BepPTHKaJbHO BBepX
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6pocatoT Apyro#i kamenb. C Kakoil HAUAMBLHOH CKOPOCTHIO U,
GpomieH BTOpO#i KaMeHb, €C/IH KaMHH BCTPETHJIHCh Ha BBICOTE
h—~l M Haj semsei?

' 36. IlBa Texa 6polIeHB BePTHKAJbHO BBEPX C ONHHAKOBBI-
m{ Haga/lbHBIMA CKOPOCTSIMH ¢ HHTepBasioM BpemenH Af. C ka-
KO CKOPOCTbIO GYIET ABUTraTbCs BTOPOE TEJNO OTHOCHTENBHO
nepBoro? -

© 37. Jlogka moxaTsiruBaeTcst K BBHICOKOMY Oepery osepa mpH
AOMOLLH BEPeBKH, KOTOPYI HAMAThIBAIOT C JIOCTOSIHHOH CKO-
pocTbio v=1 M/c Ha UMAUHADH-
yecknit 6apabaH, HaXOAAUHHACSH
Ha BbicoTe h=06 M Hax ypoBHEM
Boant (puc. 7). Ha#itu saBucu-’
MOCTb CKOPOCTH JIOAKH U, OT
RauHbl BepeBku [. Hafitn Takxke
CKOPOCTb JIOAKH B MOMEHT Bpe-
menu, koria /=10 M, u nepe-
MellleH e JIOAKH H3 3TOr0 [0JO-
)KeHus 3a Bpems =1 c.

38. I'lo Hak/JIOHHOH NIOCKOCTH ORHOBPEMEHHO HAYAJH ABH-
raTtecsi [1Ba Tesa: OLHO — BBEPX C HayYaJbHON CKOPOCTBIO
v,=0,5 M/c, npyroe — BHH3 Ge3 HauaibHON cKopoctH. Uepes
Kakoe Bpems ! Tesla BCTPETATCA B KaKo# GYHeT HX OTHOCHTENb-
Hasi CKOPOCTb B MeCTe BCTpeyl, ec/M MepBOHauyaJbHOE pac-
CTOSTHHE MeXIV Tenamu [=2,5 wm?

39. Teno cockanb3biBaer Ge3 TpeHHst ¢ HAKJIOHHOH nJoc-
KocTu. HaiiTh yron a Hak/IOHa MJIOCKOCTH K TOPH3OHTY, €CJii
CpeaHsisi CKOPOCTb Tesa 3a nepsoie 0,5 ¢ Ha 2,45 m/c MeHblue,
yeM cpellHsis CKOpPOCTb Tesa 3a mepBeie 1,5 c.

40. CraqbHOl mapuk, ynaBwui ¢ Beicorsl h=1,5 M Ha
CTaNIbHYIO NOCKY, OTCKaKHBaer oT Hee ¢ notepeit 25% ckopoc-
td. HafiTn Bpems f, KoTOpoe HPOXORMT OT Hauasia IBHIKEHHS
(IapHKa N0 ero BTOPOro TaJeHHsl Ha JOCKY.

41. Msu4 cBo60OAHO najaer ¢ BHICOTH =120 M Ha TOPH30H-
TaNbHYI0O MJMOCKOCTb. [IpH KaXKAOM OTCKOKE CKOPOCTb €ro
yMeHbluaetcs B n=2 pa3a. [TocTpourb rpaduk CKOPoCTH H HAATH
(IpofileHHBI!I MAYOM NMYTb OT HauaJsa ABHXKEHHS IO OCTaHOBKH.

42. Ha nprmxXyumyioocs EepTHKaJbHO BBEPX €O CKOPOCTBIO
# TOPHM3OHTAJILHYIO IJIaAKYIO MJUTY CBOOONHO MajaeTr LIapHK.
PaccrosiHEe OT TOYUKHM Hayajla nafeHHs IapHKa A0 ero MecTa
BCTpeur ¢ MUinTOR paBHO A,. Ha kakyio BbicOoTy A OT 3Toro
MecTa NMOACKOYHT LIaPHK moche coynapeHus ¢ nautoi? Ilaura,
o6.1anas oueHb HOJBIIOH Maccoil, He U3MeHsieT CBOeH CKOPOCTH
B pesyJsbTaTe COyAapeHust ¢ wapukoM. CuntaTh coylapeHue
aGCOMIIOTHO YIIPYTHM.
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43. BepTukanbHas IJafKas fyINTa ABU-
JKETCSl TOPH3OHTAJMbHO €O CKOPOCTBIO .
Jlersimuii B TOPH3OHTANBHOH NJOCKOCTH
CO CKOPOCTBIO ¥, LIapHK coyjpapsiercs ¢
niutoil. Hanpasaenue noJjiera wapuxa co-
CTaB/fi€T YroJ & ¢ MNepHeHAHKYJASIPOM K
miurte (puc. 8). Haiitu ckopocTb ¥ mapu-
Ka mnocie coyhapeHust ¢ nauroil. Iliura,
o0aanasi odedb OOJBILIOH Maccoi, He u3-
MEHSIET CBOEH CKOPOCTH B pe3yJbTaTe Co-

Puc.8, -

yhapenunsi ¢ wapukoM. CyuTaTh COyAapeHHe abCOJIOTHO Y-
pyrum. Cujiofi TSiKeCTH npeHeGpeub.

§ 2. KpuBoJinHeliHOe nBUXKeHHE

[Tpn npsMoauHeiHOM ABMXXEHHH HaNpaBJeHHE CKOPOCTH Tesla OCTaeTes
HeuaMeHHbM. Eciin Xe Teslo ABMKETCSA MO KPHBOJNHHEHHOR TPAeKTOPHH, €ro
cKOpocTh B moGoil TOUKe HanpaBJena 1o KacaTelbHOH K TpaeKTOpHn B 9TofRt
Touke. KpuBonnueitnoe iBHxeHve ABJSIETCS BCEra YCKOPEHHHM, TaK Kax
H3MeHsieTCsl HanpaBJ/leHHe CKOPOCTH, NaXKe €C/IH He H3MEHfEeTCH ee MOAYJb,

Ina pacyera ABMXKeHHS N0 KPHBOJIMHEHHOH TPaeKTOpPHH YNOGHO He-
[OIb30BaTb TIPAMOYTO/BbHYIO CHCTEMY KOOPAMHAT ¢ AByMsi ocsimu. Onny i
oceji HaNPaBASIOT OGBIYIIO MAapaNNeIbHO YCKOPEHHIO, APYTYI0 — Heplenji-
KYJApHO K HeMy.

44, Tejio GpoILEHO C BBICOTH A TOPU3OHTAJBHO C Havya/ibHOA
CKOPOCTbIO ¥,. KakK 3aBHCAT OT BpeMeHH KOODAMHATHI TeNa H
ero nojiHasi CKOpocTb? BBIBECTH ypaBHEHHE TPaeKTOPHH.

45. C 6aunu, umewLedl BbicOTy A=25 M, FOPH3OHTAJBHO
6polueH KaMeHb C HauaJbHOH cKopocThio U,=10 M/c. Ha kakoM
PacCTOSIHHM S OT OCHOBaHHS GalllHM OH YyNajeT Ha 3eMyo?

46. KameHb, OpolueHHBIH ¢ 6alllHH TOPH30HTaJbHO C Ha-
yaJbHOM CKOPOCTHIO Ue=10 M/c, ynaln Ha pacCTOAHUH S==
=10 M or Gawnu. C Kako#l BICOTHl A Obli GpollieH KaMeHb?

47. Teno 6poLueHO €O CTOJa TOpPH30HTaNbHO. [IpH nagenun
Ha noJ ero ckopoctb v=7,8 m/c. Buicora croma hA=1,5 m.
Halitn HagalbHYIO CKOPOCTbL TeJa Ug.

48. Kamenb GpouieH C ropbl FOPH3OHTA/IbHO C HadaJbHOR
ckopocTbio U,=15 m/c. Uepes kakoe Bpems ¢ ero ckopoctb Gy-
IeT HanpaBJjieHa noj yraom a=45° K ropH30oHTYy?

49. Kamenb, GpolleHHbIl C KpbIUKM JOMa FOPH3OHTANbHO
¢ HayaJIbHON CKOPOCTHIO Uo= 15 M/c, ynaJs Ha 3emJ1i0 MO yr/oM
.=60" k ropusonty. KakoBa BbicoTa /i 1oma?

50. Teso GPOWEHO € BBICOTHI =2'M TOPH3OHTA/IBHO TaK,
YyTO K NOBEPXHOCTH 3€MJIM OHO mnojJjeTaet’ MoA yrioMm a==45°
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K ropusonty. Kaxoe paccTosiHue no- rOpM3OHTaNM- TpoJieTaeT
TeN0?

51. Tesio GpomeHO roOpH3OHTaBHO. Yepesz Bpemsi =5 ¢
nociie GpocKa HanpaBJieHHS! TNOJHOH CKOPOCTH © H TMOJIHOTO
ycKopeHust @ cocTaBuin yron B=45°. Haiitn noanyio cko-
POCTh © Tesna B 3TOT MOMeHT. CUHTaTh YCKOpPeHHe CBOOOAHOrO
nagenust g=10 m/c.

52. Kamenb OpolieH ¢ BBICOTH! A BBepX MOX YIJOM o K
FOPH30OHTY C HayaJbHOH CKOPOCTBIO Uo. Ilop kakum yriom f
K FOPH30HTY M C KaKOH CKOPOCTBIO U KaMeHb ynaJeT Ha 3eMJI0?

53. Teno GpoleHo ropH3OHTANbHO C HaUYaJbHOH CKOPOCTBIO
ve=15 m/c. HaiiTu HopMaJsbHOE a, W KacaTe/lbHOe @, YyCKOpe-
HAA uepe3 BpeMmsi f=] ¢ mocJie HayaJjla HBHXKEHHS TeJa.

654. Teno 6GpolueHo ¢ 3eMJIH NMOA YIJIOM & K TOPU3OHTY C Ha-
9aJIbHOH CKOPOCTbIO Up. Kak 3aBHCAT OT BpeMeHH CKOPOCTb ¥
TeNa W yrona P ee Hak/OHAa K TOPH3OHTY?

55. Teno OpoueHo ¢ 3eMJIH MOR YIJOM o K FOPH30HTY C
Ha9aJIbHOA CKOPOCTHIO Up. HaliTh 3aKOHBI ABHXKEHHS IS KO-
OpAMHAT TeJla H- MOJNYYHTb ypPaBHEHUE TPAEKTOPHH.

56. Tesio GpolueHo ¢ 3eMJIH MOJ YIJIOM & K TOPH3OHTY C Ha-
9aJbHOM CKOPOCTBIO Uy Ha Kakylo BRICOTY A nOAHMMETCA TeJO?
B rTeuenne Kakoro BpeMeHH { GyleT NPONOMKATBCS INOABEM
Tena?

57. Teno 6pOUIEHO € 3eMJH MO[ YIJIOM O K TOPH3OHTY
€ HauaJlbHOH . cKOpocThiO v,. Kakoe Bpems f Teso GyieT Haxo-
AUTbCS B noslete? Kakoe paccTosiHHe § 1O FOPU30HTaJH OT Me-
cta GpocaHHsl NPOJNETHT TeJo?

58. Teso 6poieHo ¢ 3emM/1M NOA YrioM & k TOPU3OHTY C Ha-
9a/TbHOM CKOPOCTBIO Uy, IToctponts rpagukyu 3aBHCHMOCTH Bep-
THKaJIbHOHA MPOEKUHH CKOPOCTH U, OT: BPeMEHH f; KOOPAHHATHI

¥ (BBICOTHI); KOORAMHATHL ¥ (PacCTOSHUS MO TOPH3OHTANH  OT
Mec,Ta OpocaHus).

59. Kamenb GpoieH nox yriom a=30° K TOPH30OHTY C Ha-
gasnbHOH cKopocThbio v,=10 M/c. Yepe3 kakoe BpeMs ! KaMeHb
Gyzer Ha BbicoTe h=1 M?

60. Kawmenb, 6pOLL!eHHbIH nox yraom a=30° K rOPH30HTY,
JABax[Ibl Obl1 Ha OQHON BBIcOTe h: cnycTs BpeMs =3 c U Bpe-
msa £,=5 c moc/ie Hayana JBuXKeHHs. HalitH HauyaJbHYIO CKO-
POCTb Uy M BHICOTY h. ~

61. Teno, GpomenHoe mox yraoM o=60° K TrOpH3OHTY,
yepes BpeMst f:=4 ¢ MOCJie Hayala ABHXKEHHS HMEJNO BepTH-
KaJIbHYIO NPOEKIHIO CKOPOCTH vy, =9,8 M/c. HailiTh paccresinue
8§ MEXIy MecTOM OpOCaHHS M MECTOM MajeHHS.

62. Kaménb. ‘6pouied c Galunu, umetoilieif BHICOTY h, ¢
HaYaJIbHOH ‘' CKOPOCTBIO Uy, HANMPaBJEHHOH MOA- yIJIOM & K FO-
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prsouty. ‘Ha KakoM paccTOSHHH-§ OT OCHOBaHUA" Gaitm wmasieT
KaMeHb? : :

63. lBa' Tena GpouUIEHBI MOA YIVIaMH O H-0l5 K TOPMSSHTY
13 ofHOH ToukH. KakoBO OTHOMIEHHE COOGLIEHHBIX UM Hayalb:
HBIX CKOPOCTeH, eC/iM OHH YIasid Ha 3eMJII0O B OJHOM H TOM e
mecrte? )

64. Teno GpoieHo nmoj yrioM K FOPH3OHTY C HauaJbHOH
cKOpocThio U= 10 M/c. HailiTu ckopocTh v Tesla B MOMEHT, KOTJa
OHO 0Ka3aJsoCh Ha BbicOoTe =3 M.

65. KameHb GpolueH ¢ BBICOTHI A MO YIJIOM K TOPHU3CHTY
¢ HavyaJbHOH CKOPOCTbIO Up. C KaKOH CKODOCTBIO U KaMeHh
ynaaeT Ha 3emJo?

66. Teso GpowieHo Noj YrJaoM o K TOPH30OHTY C Ha4aJbHOM
CKOPOCTBIO Uy, Uepe3 KakHe MPOMEXYTKH BPeMeHH mnocJje 6po-
CaHUS CKOPOCTb TeJla GyJeT COCTABJSTH C FOPU3OHTOM YIJILI
ﬁl=450 H 62:3150?

67. Kakyio HadaJbHYIO CKOPOCTb U, HMeJ CHapsii, BbiJe-
TEBIIMH W3 MyWIKH Noj yriom o=30" K rOPH3OHTY, €CJIH:OH
npoJeresn paccrosinne s=17 300 m? M3BecTHO, YTO COMPOTHB-
JIeHHe BO3JyXa YMEHBLIHJIO Jajb- '
HOCTb MOJieTa B YeThIpe pasa.

68. MoToUHMKJIHCT  BBe3XkaeT
_Ha BEHICOKHH Geper pBa, napamer-
pBl KOTOpOro yKasaHbl Ha pHc. 9.
Kakylo MHHHMaNBHYIO CKOPOCTDb
U JOJIKEH MMETb MOTOILHKJHCT B
MOMEHT OTPBIBa OT Oepera, 4ToGhI
NEPECKOYHTb 4epe3 pOBP

69. Kamenp Gpomen.c Gamuu nox yraom a=30° K ropu-
30HTY C HayaJbHOH ckopocTbio Uo=10 M/c. KakoBo kpar-
yaiiiee paccrtostHue [ -Mexny MecToM OpOcaHHsS H MeCTOM
HaXOXJIeHUs KaMHSl chnycTs Bpemst (=4 c mnocsae GpocaHHsi?

70. CBepx3BYKOBOI  caMmoJeT :
JIETHT TOPU3OHTANbHO CO CKOPO- ______% v -
ctbio v=1440 Km/4. Ha BHICOTE
h=20 kM. Koraa camoJsier  mpo-
JIETAeT HaJ 3€HHTHOH YCTaHOBKO#,
U3 OPYIHS MPOH3BORHTCS BBHICTpPEJ
(puc. 10). KakoBa nomkHa GHITb
MUHHMMAaJIbHAs HauaJbHas CKOPOCTb
Up CHapsila H yroJl o ee ¢ TOPH30H-
TOM, YTOOH CHapsl fonaJja B Camo-
JeT? .

71. IBa Tena GpouieHsl OfHO-
BPEMEHHO H3 OAHOH TOYKH— OJHO




BBepX, ApYyroe BHH3, 06a ¢ HayaJbHOA CKOPOCTbIO Uy=30 M/t
nox yrioM a=60° k Beprukanu. HaliTn passoctb yposheH,
Ha KOTOpHIX GYAYT HaXOHMTHCS TeJa CHycTs Bpems {=2 c.

72. C camoJjera, JeTAIEro FOPH3OHTAJbHO CO CKOPOCTBHIO
o, Ha BbiCOTE A, cOpoler rpy3. Ha kakoit BricoTe A cKopocTb
rpysa 6yleT HanpaBJieHa Mol YrjoM o K ropusonty? Conpo-
THBJIEHHEM BO3JyXa NpeHe6peub.

73. CamoJieT, OTOPBAaBLIUCH .OT B3JIETHOH JOPOXKH, JIETHT.
10 npsAMOH JIHHHH, COCTABJSIOWEH C TOPH3OHTOM Yyroj o=
=30°, ¢ HauaJbHOM CKOPOCTHIO U,=b50 M/C H YyCKOpeHHeMm
a=3 wm/c?. U3 camosiera cniycTs Bpems {,=>5 ¢ 1mOCJe OTpbIBa €ro
OT 3€MJIH BBIGPOLIEH MO BePTHKAJH BHU3 KJIOY C HayaJbHOH
CKOPOCTBIO #o=3 M/C oTHOCHTesNbHO camoneTa. Ha kakom pac-
CTOSIHUM OT MeCcTa B3JieTa YMafleT KJIodu?

74. C Bbicothl =2 M BHH3 NOA yryioM & =60° K rOpH30OHTY
GpolieH M54 ¢ HayaJbHOMH CKOpoCTbio v,=8,7 M/c. HaiiTh pac-
CTOSIHHE S MeXJAy ABYMs MNOC/IeJ0BaTeJbHbIMH ylapaMH Mfya
0 3eMJI10. Yaapel CYHTaTh aGCOMIOTHO YNPYTUMH.

i 75. llapuk cBbGOAHO NajaeT NO BePTHKANH Ha HaKJIOHHYIO
njockoctb. TlposereB paccrosiuue h=1 M, OH ynpyro orpa-
XaeTcsl ¥ BTOPOJi pa3 najaer Ha Ty e IJiockocTb. Haiitu pac-
CTOSIHHE S MEXY NEePBHIM M BTOPHIM yAapaMH LapHKa O NJoc-
KOCTb, €CJIH MOCJENHsIsi COCTABASET C TOPH3OHTOM yroa o=30°.

§ 3. BpamareabHoe JBUKEHHE

H3meHeHHe nosoxenus TeJa NpH ABHXEHHH MO OKPYXKHOCTH XapaKre-
PH3YIOT YIJIOM TNIOBOPOTa pajuyca, NPOBENeHHOTO K Tejy. YToJa MOBOPOTa
yaie BCETO BHIPAXKaloT B pajHaHax:

2n pan=360°, 1pan=180°m, 1°=n/180 pax.

Yr0Basi CKOPOCTb ® PABHOMEPHO ABHKYLLETOCS NO OKPYKHOCTH Tes1a —
OTHOIUEHHE yIJa NOBOPOTa Pajuyca, NMPOBEJEHHOro K Teay, K NPOMEeXYTKY
BpPEMeHH, B TeUeHHe KOTOPOro COBepllleH 3TOT noBopoT. Exunuueil yriaosoi
CKOPOCTH ABJsieTCS pajMaH B ceKyHAy (pazn/c).

Jluneiinas CKOpOCTb ¥ Tesa — OTHOUWEHHe ZJIMHBLI NPOHIEHHOTO MyTH
K TIPOMEXYTKY BPeMeHH, B TeueHHe KOTOporo npoiien stor nyts. OHa onpe-
JleISIeTCs YIVIOBOH CKOPOCTBIO @ TeJsla M €ro paccTosiHHeM R OT OCH Bpale-
HHS1: v=OR.

. BricTpoTy ABHXXEHHS Tesla [0 OKPYXKHOCTH XapaKTEPH3YIOT TaKXe Ha-
CTOTOH BpAllleHHsI 1 — YHCJOM O6OPOTOB, COBEPIIAEMBIX TEJIOM B €IHHHIY
BPEMeHH, H BHIPAXaloT B 060poTax B ceKyHay (o6/c). UacTora Bpamenns n
CBA3aHa € YIVIOBOH GKOPOCTBIO ® COOTHOWEHHEM ==27in.

. IMepuon Bpamenuns T — BpeMs, B TeueHHe KOTOPOI'O TeJO Je/aeT MoJji-
HBIH o6opot: T=1/n=2n/w. ‘ '
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Ilpn paBHOMEPHOM JNBHIKEHHM TeJla MO OKPYKHOCTH YCKOpeHHE Tesa
B JI060¥ TOYKe HAmpaBJeHO MepneHIHKYJSAPHO K CKOPOCTH IBHIKeHHS, T. @
N0 pafHycy OKPYM(HOCTH K ee LEHTPY. DTO, yCKOPeHHe Ha3biBaercst [eHTpo-
crpemutensibiM, Ero mopyab a,=v?/ R=w?R.

[Ipu paBHOYCKOPEHHOM ABH)KEHHH Tesla MO OKPYIKHOCTH LEHTPOCTpe-
MHTeJIbHOe (HOPMaJbHOe) YCKOPeHHe g, BMecTe C KacaTeJbHbIM (TaHreHIH-
aNbHBIM) YCKOpeHHeM @y (M3MEHSIOUWIHM MOAYJb CKOPOCTH U) OMNpeessiioT
TIOJTHO® YCKOPEHHe a TeJsa.

76. Hafitn pagnyc R maxoBHKa, ecy MmpH BpalleHHH JIH-
HéitHasa ckopocThb Touek Ha ero o6oae v, =6 M/c, a Touek, Haxo-
ISIIMXCS HAa PacCTOSIHMM r=15 cM GaHXKe K OCH BpalleHHs,
v,=5,5 M/c.

77. JlunefiHas CKOPOCTh TOYeK 0060ja BpallaloLerocs AKC-
Ka v;=3 M/c, a TOueK, HaXONSIIHXCA Ha pacCTOsHUH r=10 cM
6nMKe K OCH BpallleHHs, U,=2 Mm/c.
HafiTu yacToTy BpalleHust AHUCKa.

78. Besocuneznuct efer ¢ MnoCTOSIH-
HOU CKOPOCTBIO U MO NPSIMOJIHHEHHOMY
yuyacTky Jnoporu. Hafitn wmrnosenHbie
Junelinpie ckopoctH touek A, B, C,
D, E, nexawmux Ha o6oie KoJeca
(puc. 11), OTHOCHTENBHO 3eMJIH.

79. MatepnasnbHas TO4Ka JRBHXKET-
csl Mo OKPYXHOCTH paauyca R=20 cm
DaBHOYCKOPEHHO C KacaTeJbHbIM YCKO-
penneM a.=5 cm/c?. Yepe3 kakoe BpemMs ¢ nocse Hayasa
JBHXKEHHS LEHTPOCTPEMHTENIbHOE YCKOpeHHe a, Oyaer GoJb-
we a, B n=2 pasa?

80. Marepua/ibHasi TOYKa, [BHrasch PaBHOYCKOPEHHO MO
OKPYKHOCTH pagnyca R=1 m, npoma 3a Bpems £, =10 ¢ nyTb
$=50 M. C KaKUM LEHTPOCTPEMUTE/bHBIM YCKOPEHHEM @, ABH-
rajacb Touka crnyctsi Bpems f,=>5 ¢ mocJjie Hayasla JBHIKEHHs?

81. Ocb BpalawIEerocsi AHCKa ABMXKETCS [MOCTYNAaTeJbHO
B FOPH30HTAJIbHOM HanpaBJieHHH co ckopocTbio v. Ocb ropu-
30HTa/IbHA, HAITPaBJIeHHe ee ABHKEHH I IePIIeHAHKY/ISIPDHO K Hell
camoii. HalTH MrHOBeHHYIO CKOPOCTb U; BeDXHEH TOYKH JHCKaA,
€CJIM MTHOBEHHas CKOPOCTb HHXKHEH TOYKH JHCKa paBHa U,.

82. Ilpn paBHOYCKODEHHOM J[BHXKEHHH TeJMa MO OKPYKHO-
CTH MOJIHOE YCKOpPeHHe a H JIHHeHHas CKOpOCTb U Tesla o6pa-
aytor yron a=30°. HallTh oTHOIllUEHHEe UEHTPOCTPEMHTENBHOrO
M KacaTtelbHOrO YCKOpPEHHUH. .

83. HaiiTu nuHefiHyI0 CKOPOCTb U M LEHTPOCTPEMHUTEbHOE
yCKOpeHHe a, TOYeK Ha 3KBaTope MW Ha wupore ¢=60°. Cyu-
TaTbh paauyc 3eman R=6400 km.
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84. MaxoBoe Koseco, -Bpallaiolleecss © YacTOTOR n=
_240 06/MHH, OCTaHaBJIHBaeTCA B TeUeHHe NPOMEXYTKA Bpe-
ménn {=0,5 mun. Haititn wucsio ‘o6oporos’ N, crenanubix
KOJIeCOM JI0 MOJIHOA OCTaHOBKH. _

85. Iloesn BbeskaeT Ha 3aKPYIJIEHHBIN YYaCTOK NYTH C Ha-
9aJIbHOM CKOPOCTBIO Up=54 KM/4 M MPOXOAHT PaBHOYCKOPEHHO
paccrosiune s=600 M 3a BpeMs #=30 c. Papuyc 3akpyrJjieHns
R=1 kM. HafiTh cKOpOCTb U ‘H TMOJHOE YCKOpeHHe a noesjia
B KOHLE 3TOr0 ydYacTka HyTH.

86. C kosneca aBTOMOGHJsI, ABHIKYLIEToCsl C MOCTOSHHOM
CKOPOCTBIO ¥, CJICTAlOT KOMKH Ipsi3H. Paanyc koneca pasen R.
Ha xakyio BEICOTY /& Hall ZOpOroi#t 6yzieT 0T6pachiBaTLCS TPs3b,
OTOpBaBlIasic OT TOYKH A Koseca, yKkasaH-
HOit Ha puc. 12? Msmenmtcs au BricoTa h,
ec/M KoJieco 6yleT KaTHTbest ¢ mpoGYyKCOB-
KOil?

Puc. 12, Puc, 13.

87. B BunTOBO# keq06 (pHc. 13) nosoxeH TsaxKedbl IapUK.
C KakHM yCKODEHHEeM a HYXHO TAHYTb HUTb, HAMOTAHHYIO Ha
LUHJIHHAP € XKeN060M, YTOOHI IIAPHK Najaj CBOGOAHO, ecii AHa-
MeTp ‘nunuHApa paseH D, a war BHHTOBOTO xejoba paBeH h?

§ 4. Aunamuka npsAIMOAMHEHHOrO ABUKEHMSH

[pn pemwennn AMHAMHYECKUX 8alay HYKHO NPeXJe BCEro BLIACHWTD,
KaKHe CHJIH JeHCTBYIOT Ha Teso, ABHXKEHHEM KOTOPOLO MH HHTepecyeMcs.
Heononuéao ¥306pasnTL 3TH CHAB Ha ueprexe. [Ipn sToM HyXHO oTyer-
JIMBO MPeACTaBAATh ceGe, CO CTOPOHB! KaKHX Tea JeHCTBYIOT paccMaTpHBae-
mble cusibl! CeiyeT MOMHHMTB, 9TO CHJBI «AefCTBHSY H «IPOTHBOAEHCTBHAY,
¢urypupyiomse B TpeTheM 3akoHe HbloTOHa, NPHJIONEHHE K Pa3HLIM TesaM.
[TosTomy Ha paHHOe Teso MOXET AefiCTBOBATh JRiIb OAHA W3 OTHX ABYX CHJ.

B 3agauax o6BIYHO BCTPEYAlOTCH CJAENYIOMIHE THMbI CHJI.

1. Cuna Taxectn mg (puc. 14) — cuna, neucmy;om,aa Ha TeJIO CO CTO-
pOHbI 3CMJm Jra cuna NPRJIOKEHa K UeHTPY Macc Tena. Ecan apyrnx cma
HET, TO CHJa THXeCTA coouaeT TeJay MacCHl M YCKopeHHe cBOGOIHOIO Ma-
nenus g—9 80665 m/c?~9,81 M/c2 Ec.rm npeﬂedpeqb Bpaiu€nieM 3eMiH,
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a TaKxke armonenmmu ot c(pepnqecxoﬁ chMerpnn pacnpeienieHns co-
CTAaBJIAOUIHX ee MacC, TO CHJIY THXKECTH MOXHO CUHTaTb HanpaBAeHHOH
K OEeHTPY 3eMiH. )

2. Cuna peakunn onopwt N (puc. 15, a) — cuna, ¢ KoTopoit onopa gefi-
CTBYeT Ha Teo. 3T CH/Ia NEPNEHAHKY/IAPHA K NIOBEDXHOCTH CONPHKOCHOBE-

N
‘w a9 i j‘m ;

Puc. 14. Puc. 15.

HHS Tesl. -3aBHCHMOCTb CHJIBI PeakIMH ONopbl OT ledopMauHH B 3aadax
OBBIYHO He paccMaTpuBaercs.

3. Cuua HopManwHoro jasienns Fy , (puc. 15, 6) — cuna, ¢ KoTopoit
TeJI0 JaBHT Ha OMopy. DTa Cusa NepNeHAMKYJSAPHA K [OBEPXHOCTH CONMPH-
KOCHOBEHHMs TeJI, ‘PaBHa N0 MOLYJIO (COrnacHO TpeTheMy.3akony Hbioroua)
CHJIe PeaKLHH ONOPbI H MPOTHBOMNOJIOXKHA efi 1o Hanpaaneﬂmo, TaK YTO AN
Mony.neﬁ STHX CHJI CNPaBejJIHBO DAaBEHCTBO

Coe T T
4. Cuna Hatsxenus nogseca T (puc: 16) — & 7 7%

cHJIa, C. xo'ropoﬁ nonBec KefiCTBYeT Ha Teso. JTa " Puc. 16.
cuIa Hanpan.neﬂa BAOJIL OcH noxseca. Ecan tesra
CBSI3aHbl HEBECOMON HHUTbIO (BEPEBKOIi, TPOCOM H T. 1. ), TO HATAHYTAs HHThL
IeficTBYeT C OIMHAaKOBBIMH CHJIaMH KaK Ha ORHO, TaK H Ha Apyroe Tejno. [Tpu
®TOM HHTb MOXeT GbITh NepeKHHyYTa Yepe3 'CHCTeMY HeBECOMbIX GJIOKOB.
OG6BIYHO HHTb CYMTAETCS HEPACTAKHMON H 3aBHCHMOCTb CHJB HATHMKeHHs
HHTH OT AeOpMAllHH He pacCMaTpHBAeTCH..

Cuna HaTsXKeHHS nolBeca (CHJIA PEaKLMH MOABECa), TaK e Kak H cnna~
peaKLHH ONOPHI, OTHOCHTCA K CHJIaM YMpPYTOCTH, OCOGEHHOCTb KOTODBIX CO-
CTOMT B TOM, YTO OHH HaNpaBJEHb! : NePIEHAUKYASP-

HO K MOBEPXHOCTH CONPHUKOCHOBEHHS B3auMofeiicT- A
BYIOLUIHX TeJ WJH BIOJb HX OCeil. A
5. Cuna tpenns f (puc. 17) — cusa conpoTus- Tmas
JIeHHd, BOSHHKalOIIlaﬂ NPpH OTHOCHTEJILHOM [epeMe- v
ILEHHH NHPHKATBIX APYr K APYTy Tenl. dra cuia Ha-
. , »
U — T
7/, %
Puc. 17. Puc. 18,

MpaBJ/ieHa MO KacaTe/lbHOM K MOBEPXHOCTH CONPHKOCHOBEHHS TeJ H TPOTUBO-
LOJIOMHO HANpaBJCIHIO NePeMeitena Janioro rena. Baxno o6patuts Bun-
MaHHe Ha HEOJHO3HAWHOCTb CH/Ib! TPeHHS mokod. ITpu nokoe cuna Tpenus
B 3aBHCHMOCTH OT IPYTHX CHJ, TPHJOMEHHBIX K Tey, MOMKET MEHSTBCH OT
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Hyns po Hel'(OTOpOI'O MaKCHMaAbHOI'CO 3HaYeHHA, ONpeaessieMoro cnaoit

HOPMaJIbHOTO JaBJIeHHS F,:,ni Fmax=kFy. . The B—K03pdUIHEHT TPEHHS®).
[pu cKoNbKEHNH OBBIYHO NPHHHMAETCS, 4TO f=fmax (pHc. 18). YunthBas,
9TO MOAYJH CHJ HOPMaJbHOTO AaBJEHHS H PeakuHH ONOPH PaBHBI, MOXHO
BHIPA3UTh MaRCHMaJbHYIO CHAY TPEHHS [mayx Yepe3 CHJY DeakLUH Onopnt
N: fmax=kN (nns MORYJel CHa). DTo COOTHOmEHHE GYIET YacTo HCNOAb30-
BaTECS NpPH peIeHHH 3ajay.

A TOro uToGbl ONpENeIUTh HATpPaBJeHHe CHJILI TPeHNHs, MOMHO NpH-
MEHHTb CJEAYIOUWHII TpPHEM: NPEANOJOXKUTb, YTO CHJIa TPEHHSI MIHOBEHHO
ucyessa, W HalTH HanpaBJEHUs OTHOCHTENBHBLIX CKOPOCTEH TPYLIHXCH TeJ.
HanpasJienuss cusn TpeHns GyAyT NPOTHBOTONOXHBI HAaNpaBJEHHSIM OTHOCH-
TeJLHEIX CKOpOCTeH.

[Mocnie Toro Kak HalieHH! JeHCTBYIOUIHE HA TEJIO CHJIbI, CJIeLyeT 3anHcaThb
'ypaBHeHHe ABHXKeHHs (BTopoit 3akoH Hetotona). Ipn ABMXeHHH MO npAMOit
BTopoit 3akon HewToHa umeer B ma=Fi+F,+...+F,,
rae Fy, Fy, ..., F,— npOeRUHH CHI Ha NPSMYI0, MO KOTOPOH NPOHCXOAHT
nemxenne, TlonoxuTtenbHoe HanpasJaeHHe oTcyeTa YA0GHO BLIGHpaTh COBNa-
IaOWMM € HanpaBjeHHeM yckopernsi. Ecnn HanpaBieHue cocTaBasioumei
CHAILI COBMajfaeT ¢ HamMpaB/ieHHEM VCKOPEeHHs, TO COOTBETCTBYIOLIAs MPOeK-
UHS CHJABI GepeTcsl CO 3HAKOM IUIIOC, B MPOTHBHOM cJyyae — CO 3HAKOM
MuHYyC. Jlo Toro Kak 3afiaya pelleHa, HanpaBJeHHe YCKOpPeHHs, Booblie ro-
BOpPS, HEH3BECTHO M MOXKeT GblTh BbIGpaHO Mpou3BosibHO. Ecan nonyuenHoe
B npollecce pelieHHs 3afauH YCKOPeHHe MOJOXKHTENILHO, TO ero Hanpas/jeHHe
BHIGPaHO NPAaBHJBHO, €C/IH OTPHUATENBHO — TO HENpPaBHJALHO.

B nanpapsienun, nepneHAMKYJSPHOM K NPSMONHHeHHOMY NBHIKEHHIO,
CyMMa MpOeKNuil CHJ paBHa HYJIO, TaK KaK YCKOpPeHHE B 5TOM HampaBJeHHH
OTCYTCTBYeT. DTHMH PaBEHCTBaMH MOXHO BOCMO/B30BAThCS B CAyuae, KOTAa
HaZo HalfiTH CHJIy peaKUHH ONOpHI, ONPeAENSIOYIO CHIY TPeHHS.

Ecan paccMaTpHBaeTcs ABHXKEHHe CHCTEMbl TeJ, TO YPaBHEHHE JIBHKe-
HHS HYXKHO 3anHcaTh AIf KaXAOTO Teaa cHcTeMbl. 3aziaua MOXeT GhiTb pe-
[IeHa JIHIb TOTJa, KOFJla YHCJIO He3aBHCHMBIX ypaBHEHHIi paBHO WHCIY He-
H3BECTHHIX. B 4HC/IO HEH3BECTHEIX YaCTO KPOMe BEJIHUHH, KOTOphie TpeGyercst
HaliTH MO YCJIOBHIO 32/1a4H, BXONAT ellle CHJILI PeaKUHH ONOPHI, TPEHHS U Ha-
TSXKEHUS TNOJBECA, BOIHHKAIOUWE MPH B3aUMONENCTBHA TeJ CHCTEMEI

Jlns pemeHus 3aaun O ABHXKEHHH CHCTEMBbI CBSI3aHHBIX APYT C APYTOM
Te ONHMX ypPaBHeHHWH IRHXeHHs, Booflle roBopsi, HepocTaTouHo. HyXHo
3anucaTh ellle TaK Ha3blBaeMble KHHEMaTHYeCKHe YCJOBHs, BBHIpaXalouiue
€060 COOTHOWIEHHS! MEXAY YCKODEHHSMH. Tel CHCTeMbI, O0YCJIOBJIEHHbIE
CBA3AMH BHYTpH Hee. Hanpumep: 1) Tesa, cBsizaHHble HEPACTSIKUMOH HHUTHIO,
HMeIOT OJINHAKOBBIE 110 MOAYJIIO YCKOpeHH:: |a;}=]a,| (06BIuHO 5TO COOTHO-
WEHBE NMOAPa3yMeBaeTCsl HENOCPEACTBEHHO NPH 3aNHCH;ypaBHeHH{l IBHKe-
aus);, 2) NpH HaJNHYKH MOLBHIKHOTO 6JIOKAa yCKOpeHHe Teqa A no MOmyJio
B [Ba.pa3a MeHblle ycxopeﬂuﬂ Tena B (puc. 19): |ag|=2la,].

*) B Hacrosliee BpeMﬂ ans 0603Haqeumi Ko3pdunueHTa cyxoro
TPEHHA ualle HCHOJb3yeres GyKBa M.
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Pemenne ciefyerT nepBOoHaYaJbHO MOJYUHTh B OGUIEM BAgE W AHMES
3aTeM NOACTABJATL YACJOBblE 3HaUEHHS B H30paHHOA cncTéme efmurm, [lo-
JIe3HO TIPOC/ENHTb, KaK GYNyT H3MeHATbCA HafiAieHHbIe BEJIAYNHH B SaBHCE-
MOCTH OT BeJHYHH, 3afaHHHIX B YCJOBHH 3ajauH. :

Ecsn B 3aaué TpeGyeTcs HaHTH He TOALKO CHJIB
H JCKOPEeHHs, HO TaK)Ke KOODAHHATH (HJH NpoiifeHHHe
IYTH) T&JT H HX CKOPOCTH, TO KPOMe yDaBHEHHH ABHIKe-
HHAL HYXHO HCHOJb30BaTh KHHEMaTHYEeCKHe YypaBHe-
HHA VI KOODAMHAT H cKopocTteil.

88. Iloesn maccet m=500 T nocse mnpe-
KpallleHusl TATH MapoBO3a OCTAHAaBJIHBAeTCS
nox AefictBueM cHxnl Tpenus f=0,1 MH uepes
Bpemsi f=] MuH. C Kakoli CKOPOCTbIO U IIeJ
foesj, /0 MOMEHTa mNpekpallleHHS TATH na-
poBo3a?

89. ITapoBo3 Ha rOPH3OHTANILHOM YYacTKe MYTH, HMEIOLIEM
anuny s=600 m, pa3BuBaer cuny tard F=147 kH. Ckopocthb
noe3aa Macchl m=1000 T Bo3pacTaer NPH STOM OT Up=236 KM/4
10 v==54 kM/u. HafiTit cuny conporusieHus [ ABHIKEHHIO HOE3-
lla, CYUTas ee NOCTOSTHHOH.

90. Boapymmeiit map Maccel M onyckaercs ¢ MOCTOAHHOH
ckopocthbio. Kakoit Maccel m GanacT HyKHO BHIGPOCHTB, 4TO-
OH 11ap MORHHMAJICH ¢ TOH e ckopoctbio? Ilopsemuast cuia
BO3JLYILIHOTO 1Iapa Q usBecTHa.

91. C kaxkoii cuoit F Hy»HO NeHcTBOBATh Ha TeJO MacChl

=05 Kr, YTOOB OHO Majasio BePTHKAJNbHO BHH3 C YCKOpeHHeM
a=15 m/c®?

92. ABTOMOGHJB ABHKETCS C ycKopenueM a=1 m/c?. C Ka-
KOH cuisofi F yesoBek Macchl m=70 KI I4aBHUT Ha CHHHKY CH-
JIeHbS?

93. IlpoBosiOKa BBIAEPIKHBAET rpya Macchl M,,, =450 kr.
C KaKHM MaKCHMAJbHLIM yCKOPEHHEM MOXHO NOJXHHMATb IPys3
maccel m=400 Kr, MOABEILEHHbIH HA 3TOH MPOBOJIOKE, YTOOBI
OHa He oéopsanacx,?

94. BepeBka BblIepkKHBaeT rpy3 maccel my;=110 Kr npu
nogbeMe €ero C HEKOTOPbIM YCKODEHHeM, HanpaBJIeHHBIM [0
BEPTHKaJH, M Tpy3 Macchl m,=690 Kr npu onmyckaHUd €ro
¢ TakKHM XKe 1Mo MOAYyJo ycKopeHueM. KakoBa makcuMaJibHasi
Mmacca m rpy3a, KOTOPBIH MOXHO NOAHSTH Ha 3TOH BepeBKe,
JIBHMrasi ero C MoCTOSIHHOH CKOPOCTBbIO?

95. Haiitu cuny narsxenns T KaHaTa, K KOTOpOMY nojBe-
eHa KJeTh NoJbeMHOM MaLIHHbl, eC/H KJaeTb Macchl m=300 Kkr
ABHXKETCS: C yCKOpeHHeM a,=1,6 m/c?, HanpaBJIeHHbIM BBEpPX;
C ycKopeHueM a;=0,8 M/c?, HanpaB/ieHHBIM BHH3.

Puc. 19.
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196, Macca . niugra ¢ naccaxkupamu M=800. kr. Haiitn
ycKopeHHe JudTa ¥ ero HanpapJeHHe, eCIH CUJa HaTAXKeHHs
Tpoca, Ha KOTOPOM MNOABelleHa KaGHHa JudTa, Takas ke, Kak
y HenoaBmkHoOro Judra maccsl m=600 kr.

97. K nortosiky ABHXKYyUlErocst JH¢Ta Ha HUTH [OABeleHa
rups Mmaccel my=1 gr. K 3Toit rupe npuBs3aHa Apyras HHUTb,
Ha KOTOpOH MoiBelleHa THpsA Maccl my=2 kr. Ha#itu cuny
HaTskeHHs1 T BepxHed HHUTH, €C/IH CH/1a HATAMEHHS HHTH
mexay rupsmu T,=9,8 H. : ,

-~ 98, C kako#i cunoii F,  Oyjaer JaBHThb Ha IHO LIAXTHOMH
KJeTH rpy3 Macchl m=100 Kr, ec/IH KJeTb NOAHHMAETCS: ¢ YyC-
KopeHueM a=24,5 cm/c??

99, I'py3s maccet .m=140 xr, Jexamuii Ha nojy KaGHHH
onyckalouierocss Jugra, AaBUT Ha 1oJ ¢ cuiolt F, ;=1440 H.
Haiitn yckopenue smndra u ero HampasJ/eHHe,

100. B sudre ycraHOBNEeH AHHAMOMETP, Ha KOTOPOM IOJ-
BellleHO Tes1o Macchl m=1 kr. Uro 6yzer nmokasblBaThb JHHAMO-
meTp ecaiyt: 1) udT NBHKeTCS] BBEPX C yCKOpeHHeM aj=4,9 mM/c?;
2) IMQT ABUIKETCS BBEPX 3aMEIJIEHHO C YCKOPEHHEM a,=4,9M/c?;
3) nudT ABUKETCS BHU3 C YCKOPEHHeM a,=2,45 m/c?; 4) audr
ABMXKETCS] BHHM3 3aMENJIEHHO C YCKOpeHHeM a,=2,45 m/c%?

101. Kakas ropusonraspHas cuja F tpebyercsi, uToGhH!
TEJIO MacCel m=2 Kr, Jiexalilee Ha TOPH30HTAJbHOH HOBEpPX-
HOCTH, HayaJ/lo CKOJIb3HTh MO Hell ¢ yckopeHueMm a=0,2 m/c??
KoadpuuueHT TpeHHs MEXAY TeJOM M NoBepXHOCThIO k=0,02.

102. Ilpu OBICTPOM TOPMOMEHUH TpaMBai, HMEBLIHH CKO-
POCTb v=25 KM/4, HauaJl ABHraTbCH «HO30M» (3aTOPMOXKEHHBIE
KoJeca, He Bpalllasicb, Haya/lH CKOJb3HTh Mo penabcam). Ka-
KOH y4aCTOK NyTH § POHAEeT TpaMBail ¢ MOMeHTa HayaJsla TOp-
MOEeHHs J0 NOJMHOH ocTaHOBKH? KoadduuneHT TpeHHS Mex-
1y .koJlecaMu u peabcamu k=0,2.

103. Kamenb, CKOJB3ALHHA N0 TOPH30HTAJbHON NOBEPXHO-
CTH, OCTaHOBHJICA, mpoiifs paccrosinne s=20,4 m. Haiitn Ha-
YaJIbHYIO CKOPOCTb KaMHs v. CuJia TpeHHs! [ MeXIy KaMHeM M
MOBEPXHOCTbIO cocTaBasier 6% cuabl TskecTH, NeHcTByloulel
Ha KaMeHb. ‘

104. Ha ropusonTanbhoil Jocke Jexut rpy3. Kaxkoe yc-
KOPeHHe @ B rOPH30HTaJbHOM HanpaBJeHHH CJeRyeT COOOLHTD
JOCKe, uToGBl TPy3 COCKOJIb3HYJ ¢ Hee? KoadduuneHT TpeHus
MEXAY Tpy3oM H jgockoh k=0,2.

105. Ha ropusoHTanbHONH NMOBEPXHOCTH JIEXKHT JOCKa Mac-
col M=10 kr, a Ha Jocke — Gpycok macchl m=1 Kr. Kakyio
MHHHMaJIbHYI0 cuJy F B ropH30OHTa/JbHOM HanpaBJIeHHH Hajlo
NPWIIOKHUTD K ROCKE, YTOOB GPYCOK COCKOMBb3HYJ ¢ Hee? Koag-
(hHUMeHT TPeHUs MeXAY OpyckoM H aockoit k=0,1.
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106. Teno Macchl m ABMXKeTes! MO TOPHSOHTAJIbHON NOBEPX-
HOCTH - [IOA -jeficTBHeM cuasl F, HanpaBJieHHOH fOA YIJioM
‘K ropusonty (puc. 20). Haiitu yckopenune a tena. [Ipu kaxoi
cune F, penxkenne Oyzner paBHomepHbiM? Koadouuunent tpe-
HHSI MEXAY TeJOM H INIOCKOCTbIO paBeH K.

107. Teno  Maccel m JIBUAKETCS] BBEPX MO BePTHKAJbHOI
CTeHe Noj JAedcTBHeM cHJbl F, HanpaBJeHHOH MO YIVIOM o
K BeptHkanu (puc. 21). Hailitu yckopenue a Te-

KosdpunyueHt TpeHHS MEXAY TeJOM M CTEHOM.
paBeH k.
© 108. Kaxkoii nyTb s 3a BpeMs ¢ npoHIeT «1030M»
BO3 MacChHl /M, €CJIM IyKa H pax F
TAHYT €ro B NPOTHBONOJOXHBIE
CTOPOHE! 110 TOPH30HTAMH C CHJa-
MH Fi u F;, Jebenb TAHET ¢ CHJION 7 -
Fy B Ty e cTOpOHY, YTO H pakK, Puc. 20. Pue. 21,
HO TNOA YIJIOM & K TODH3OHTY?
Kos(puunent Tpenns Mexny KOJIECAMH H TIOBEPXHOCTBIO 3€M-
su paBed k. HauanbHasi ckopocTh Bo3a v,=0.

109. Teso maccol m=40 r, GpolueHHOe BEPTHKAJIbHO BBEPX

¢ HayaJbHOH CKOPOCTHIO 00—30 M/C, JOCTHIJIO BBICIUEH TOYKH
noabemMa cnycra Bpems ¢=2,5 c. Haiirn CPEIHIOI CHIy CO-
NpOTHBJIEHHS [ BO3JyXa, AEHCTBOBABILYIO Ha TeJIO BO BpeMs
noJyiera.
~ 110. AgpoGaT Macchl m=70 Kr NpbIrHYJ ¢ TpaneuHH Ha
HaTSHYTYIO CETKY, KOTOpasi IPH 3TOM NPOrHyJach Ha paccros-
nve Ah=1 m. Bricora .Tpaneuun Haj cetkod h==6 M. C Kakum
YCKOPEHHeM a ABHrajcsi akpobaT, nporufas ceTKy, U ¢ Kako#
cusoil peakuun N ceTka JeficTBoBalla Ha Tesno akpobara?

111, Kakasi MHHMMaJIbHasi cuJla CONPOTHBJEHHS f BO3AY-
Xa JedcTByeT Ha MapallloTHCTa M napainoT ofuiel Macchl
m=75 Kr NpH NOJHOCTbIO PaCKpBLITOM Napalore?

112, Cuaa conporuBJeHns f, AefCTByIOMAas Ha PaCKPHITHIA
NapaluioT, NPONOPLHOHANbHA KBaApPaTy CKOPOCTH (KO3(du-
[IMEHT nponopuHoHaibHOocTH R=20 H.c?/m?). Macca napauno-
tiHcTa m=T72 Kr. C Kakoi BBICOTH A JOJIXKEH CNPLIrHYTH UeJso-
Bek 6e3 mapaiuora, 4To6bl CKOPOCTb €ro npH3eMJIeHHs paBHA-
JIOCb CKOPOCTH NpH3eMJIeHHS NapallloTHCTa, NPLITHYBLIETO C
60/bIIOH BBICOTBI?

113. IBa tena ¢ maccamu m;=50r n m,=100 r cBfA3aHbl
HHTBIO M JieXaT Ha TIJaJKOH TrOPH3OHTa/JbHOH MNOBEPXHOCTH
(puc. 22) *). C kako#i cuaoit F MOXHO TSHYTb MepBOE TeJo,

*) HanomuuM, uro HHTb (BepeBKa, TPOC H T. I.) CYHTAETCsT HEBECOMOI
H HepacTAXHMOH.
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G py — 4TOObL HUTD, .CIOCO0HASA BHIAEP-
|ty m; ] 2KaTb CHJIY HaTsKeHHSl T, =
- % =5 H, ne o6opsasacs? Hawme-

HHTCS JH pe3yJibTaT, eC/IH CHJIY

NPHJOXKUTb KO BTOPOMY Tenay?

114. JIBa Tesa cBsI3aHBI HHTBIO M JieXKaT Ha T'JJalKo# TOpH-
30HTaJbHOH NoBepxHOocTH. K Tesy Macchl m1; NpHJIOXKeHa cHJa
F,, HanpaB/ieHHas1 BAOJIb NOBEPXHOCTH, a K TeIy Macchl Mz —
cuna F,<<F;, HanpaB/ieHHasi B NPOTHBOIOJOXHYIO CTOPOHY.
Hatite cuny natsixkeHuss T HUTH NPH IBUXKEHHH Tel.

115. Tpu Tena cBA3aHBI HUTBIO H JIeXAaT Ha JaAKON ropH-
SOHTAJIbHOH NMOBepXHOCTH. K Teny Macchl m; npusoxeHa cusa
Fi, HanpaBJ/IeHHas BJOJIb [IOBEPXHOCTH, & K TeJly MAacChl M1y —
cuna F,> Fy, HanpaBJieHHast B NPOTHBO-
HONOXKHYI0 cTOpoHY (puc. 23). Haiitu
cuay HaTsKeHHst T HHTH MeXAy TesaMH
C MaccaMH My H ms;.

116. Ha 6pycox maccer m;=0,18 kr no- | ]
CTaBJieHa THPSl MacCchl Mg=2 Kr (pHuc. 24).

6 \

Puc. 22.

[N

m m, my

Puc. 23. Puc. 24.

C nomouibio HHTH, TepPeKHHyToi uepe3 GOk *), GPycoK c

r#peil CKOJMb3HT C MIOCTOSIHHOH CKOPOCTbIO MO AOCKE, KOrJAa Ha

YawKy maccel my;=0,18 Kr nosoxeHa rups Maccol m,=0,5 kr.

% Haiith xkosdduuneHt Tpenus k mexay Opyc-
KOM H JIOCKOH.

117. K oaHoMy KOHUY BEpE€BKH, NEePEeKHHY-

TOH yepe3 60K, TOABELIEH TIpy3 MacChl m=

=10 xr (puc. 25). C kaxkoi cunoii F HyXKHO

TAHYTb BHH3 33 JAPYroil KOHell BEPeBKH, YTO-

: OBl TPy3 MOAHUMAJCS C YCKOpeHHeM a=] M/c??

118. Uepes 60K, NOABEILEHHbIH K AHHAMO-

MeTpy, OepeKHHYT UIHYP, HAa KOHLAX KOTOPOro

\d YKPenJieHsl TPY3Hl C ‘MacCaMi my=2 Kr H M=

Puc. 25. =8 kr. UTo nokasbiBaeT JIHHAMOMETP NpH ABH-
¥EeHHH T'pPy30B?

119. Ha onnom KoHue HHTH, NepeKHHYTOH yepes 6JOK,

noasewied rpys Maccol m=>500 r. HM3secTHo, YTO HHTL He 06-

pHIBaeTCs, €CAH Ha APYrOM ee KOHIe 3aKPeruTb rPy3 Maccwl

*) 3xech ® Aajee GNOK CAHTATH HEBeCOMHM U HENOABUIKHAIM, €CTH 3TO
He OTOBOPEHO B YCJIOBHM 3ajauH.
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M=1 T u ocTopoxHO oTnycTHTH ero. Kakyio cuay narsxenns
T BoizepXHBaeT B 3TOM CJydYae HHUTb?
" 120. Ha oxHOM KOHLE HHTH, NEPEKUHYTOH uepes G6JOK,
IOABelLIeHO Teso Macchl my =30 r. JIpyrofi KOHel HUTH COeAH-
HeH C JIerKol NPYXKHHOH, K KOHILY KOTOPOH NPHKpPeNJeHo Teqo
Maccet M, =>50 r. JIJiMHa npy>KuUHBI B HEPACTSAHYTOM COCTOSIHHM
=10 cm. Ilon meficrBueMm cuanl F=0,1 H npyxuuna yaan-
Haetesl; ee nedpopmanus Al=2 cm. Haiith paudy [ npyxuHh
BO BpeMsl JBHXKEHHS TPY30B, CUMTasl, UTO KoJieGaHHSI B CHCTe-
Mé OTCYTCTBYIOT.

121, Mpe rupu ¢ MaccaMH m;=3 Kr u m,=6,8 Kr BHCAT
Ha KOHUaX HHTH, NMEPEKHHYTOI uYepes GJIOK. [lepBas rups ua-
XOAMTCH Ha 2 M Huxxe BTopoil. ['upu npuuliy B IBHXKeHne 6e3
HayaJabHOH ckopocTH. Yepes Kakoe BpeMsi ! OHM OKaXyTcs
Ha OJHOU BHICOTE?

122. JIpa Tena maccel m=240 r Kaxjoe MNoOIBeLIeHbl Ha
KOHLAX HHTH, TNePeKHHYTOH uepes 6aok. Kakyro Maccy m,
JOJKeH HMeTb Tpy3, MOJIOXKEHHBI Ha OOHO H3 Tes, YTOGLI
KaXJ0e H3 HMX MPOWJIO 3a Bpemsa {=4 ¢ nyThb h=160 cM?

123. JIBa Tena macchl m=100 r Kajoe MOABELICHH Ha
KOHLIAX HHTH, NepekHHyTol uepes 6mok. Ha oano u3 rten mo-
JIOXeH Tpy3 Macchl my=>50 r. C Kako# cunoit F, ; 6yner 1aButhb
rpy3 Ha TeJo, Ha KOTOPOM OH JIEXKHT, KOrja BCSl CHCTEMa MpH-
IeT B JABHIKEHHe?

124. C KakHM YCKOpPEHHEM a W B KaKOM HampasJieHHu Oy-
RET nepeMelaTbcsi LEHTP MacC ABYX FPY30B C MacCaMH 1,
U mgy(my<<m,), eCJIH 3TH TpPy3bl CBSI3aHBl
HHUTBIO, NEPEKUHYTOH uyepe3 GJIOK?

125. Hafitu cuny Hatskenust T HUTH B
ycTpoiicTBe, H300paXKeHHOM Ha pHc. 26, ec-
au Maceol ten niy=100 r ¥ m.=300 r.

126. Haiitu yckopeHnue a Tena, cocKab-
3BIBAIOLLLETO C HAKJAOHHOH MJIOCKOCTH, 06pa-
syloumeil ¢ ropusontom yroa a=30°. Koad-
(DPMLHEHT TPEHHSI MEXKAY TeJOM H MJOCKOCTbIO

k=0,3. - m,
127. C BepliMHBI HaKJOHHOH MNJIOCKOCTH, .
umetomet JauHy [=10M n BbICOTY A=5 M, Puc, 26,

HauuHaeT JBHratbcsl Ge3 HayaJbHOH CKO-
poctu Teno. Kakoe Bpems ¢ GyneT NpoNO/KATLCS ABHXKEHIe
TesMla KO OCHOBaHMSI HaKJOHHOH MJIOCKOCTH U KaKYIO CKOPOCTb
v OHO GYyIeT HMeTb NpH 3TOM? Koacpqmunem TPEHHUST MEXAY
TEJOM H TJocKocThio k=0,2.

128. Teno -HauHHaeT JABMXKEHHE C HaYaJbHQH CKOPOCTBIO
Uy BBEPX IO HaKJOHHOH MJIOCKOCTH,- 0Opasyiolleil ¢ ropU30H-
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TOM yfoua o. qepes KaKoM npome)KyTox Bpemeun t Teno’ Bep-
HeTCl B TOYKY, M3 KOTOPOH OHO HayaNo ABHraThCsi BBEPX?
Kosdduuuent TpeHHs MeXAy TelOM H MJOCKOCTbIO k<ig a.
-129. Tlo ckaony ropei, umeromiell IauHy [=50 M U BbIcO-
Ty h=10 M, Ha BepeBKe CmycKaioT 6e3 Haya/JbHOH CKOPOCTH
caHkd Maccel m=60 kr. Hafitu cuny Hatskenus T BepeBkH,
€C/IH CaHKH Yy OCHOBaHHS T'OPBl HMEIOT CKOPOCTb U=5 M/c,
a CHJa TpeHHs [ MeXIy CaHKaMH M MOBEPXHOCTBIO T'OPBI CO-
craBasier 10% cHJbl TsxKecTH, AeHCTBYIOWIEH Ha CaHKH.
130. Ha ryiaako#t HakJIOHHOH NJIOCKOCTH, 06pasyloiie# yro
2=30° ¢ TOPH30OHTOM, HAXONHTCH TeJO MACChl m=>50 xr, Ha
KOTOpOe JeHCTBYeT TOPH3OHTaJNbHO HANpaBJeHHas cuna F=
=294 H (puc. 27). Halitn yckopenue a tena u cuay F, ;, ¢ KO-
TOPO# ‘TeJI0 AaBHT Ha, IJIOCKOCTb.

@
Puc. 27. Puc. 28,

131. Ba Tena ¢ Maccamut mi=10 r u m3z=15 r cBsA3aHHI
HHTBIO, MEPeKWHYTOH uYepe3s OJOK, YCTAHOBJIEHHHIA Ha
HakJIOHHOM mnuockocTH (puc. 28). Ilmockocts o6pasyer c
ropusontoM yroa a=30°. Haiitu yckopeHHe, ¢ KOTOPBIM 6yny1‘
HBHraTbCSl 5TH TeJa.

132. Tpu rpysa ¢ Maccamu my, msi M mMs CBA3AHEI HUTDIO,
NePEeKHHYTOH uepe3 O/OK, YCTAaHOBJIEHHBI Ha HAKJIOHHOH
nnockoctu (puc. 29). Tlno-
CKOCTb 0Gpa3yer C rOPpH30HTOM
yron a. HauasbHble ckopocTu
rpy3oB paBHel Hymo. Hafitu
CHJIy HaTshkeHus! T HUTH, CBSI-
3piBafOLell  rpy3bl, ' Haxons-
Hecsi Ha HAKJOHHOH MJIOCKO-
cti. KospduuueHT TpeHHs Mex-
Ry TCpy3aMH H [LIOCKOCTBIO
paBeH k.

133. Ilap maccel m JeXHT B SIIHKE, COCKaJb3bIBAIOLIEM
6e3 TpeHUs C HaKJIOHHOH mIocKocTH. [lnockocTb o6Gpasyer c
ropusoHToM yroa a. Hafitu cujibl, ¢ KOTOpBIMH AP AaBHT Ha
NEepPeXHIO CTeHKY M Ha [JHO SIHKA.

134. Ha naksonnoil njockoctu, oGpasymouiedi yroa o c
TOPU3OHTOM, CTOMT KYGHK Maccst m. I1J0CKOCTB HaxoaHTcs
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B_sudTe, ABUKYLIEMCS C YCKOPEHHEM @, HanpaBACHHHM BBEPX.
Haiith cuay mopmaibhoro Aasnenus F,, KyOuka He fuoc-
ko¢tb. TIpn KakoM Ko3(bdHIKenTe TPEHUS k MeXRY KyOHKOM
¥ NJIOCKOCTBIO KYOHK He GyNET COCKasb3biBaTh BHHS?

135. Ilocxa maccet M~ MOXer ‘JBHTaThcsi 6es TpeHHs MO
HAaKJIOHHOM MJOCKOCTH, o6Gpasylomeli ¢ TOPH3OHTOM Yrosl @.
C KaKHM YCKODEHHEM a H B KAKOM HanpaBlieHHH JoJkeH Ge-
JKaTh 110 JOCKE 4eJOBEK MacChl 71, YTOOH J0CKa HE COCKaJb3bl
BaJla ¢ HaKJIOHHOH NJIOCKOCTH? .

136. Ha Ttenexke, ckatbiBatoleiici 6e3 TpeHHS ¢ HaKJOH-
HOM IJIOCKOCTH, YCTaHOBJEH CTep>KeHb C TOJBEIleHHHM Ha
HUTH WapukoM Macchl m=2 r. Haiith cuny narsxenns T
HHTH, €CJIH MJIOCKOCTb 06pasyeT ¢ ropusoHTOM yroa a=60°.

137. Ha nak/IoHHON naockocTH, o6pasyiolei ¢ ropH3oH-
TOM yroJ &, Haxoautcsi 6ak ¢ Bojo#t, umetomuit Mmaccy m. C Ka-
KON cusoil F; napanyenbHOH HAKJOHHOH IJIOCKOCTH, HYXHO
IBUTaTh 6aK, NJIs1 TOro 4TOGhl MOBEPXHOCTh BOJBI B Gake ObLIa
napajJieslbHa HakJOHHOM mnJockoctH? KoagduuneHt Tpenus
MeX1y GakoM W HaKJOHHOH NJIOCKOCTbIO paBeH k.

138. Ilo Tpocy, o6pasyiolieMy ¢ rOPH3OHTOM YroJa o, Ka-
THTCs 6e3 TpenHs GJIOK, K KOTOPOMY TOJBELIEHO Beapo ¢ BO-

noii. BricoTa BoAHL B Benpe pas-
na h. KakoBO JaBienne BOZbI 4 _
Ha JHO BeApa BO .BpeMsl JBH- 4 h
HEHNA? A
139, C KakuM yCKOpeHHeM Puc. 30.

a JIOJKEH eXaTb IPY30BHK, UTO-

Gbl 6peBHO AJHHBI [ M KaHAT QJUHEL b, KOTOPHIM OHO NPHBSI3aHO
K TPY30BHKY, COCTaBJsJH npsmylo Junuio (puc. 30)? Kanar
NpHBs3aH K TPY30BHKY Ha BbICOTe /i OT NOBEPXHOCTH 3€MJIH.

§ 5. 3aKOH COXpAaHEHMS MMNYJbCa

Hs BToporo u TpeTbero 3akonos HoioToHg caenyer 3 a KoH € 0 X p a-
HEHW S WMIYJbCa H3MEeHeHHe MOJHOTO HMIYJIbCa CHCTEMbI Ted paB-
HO CyMMe MMNYJbCOB BHEIIHMX CHJI, EHCTBYIOWHX Ha Teda cHCTeMbL: Tak
KaK HMIYJIbC Tea M HMOYJbC CHJB! — BEJMYHHB BEKTODHBIE, TO TaKOE pa-
BEHCTBO BHINOJHSIETCH A NPOEKUMH STHX BEAHSHH Ha oGy NpaMyio.
TakuM o6pasom,

’ ’ r
(myv14 mevat . .. +mpvn) — (myoy +mavat-. . myu,) =
=F1Al+ FpAt+-. .. -+ Fuit,
THe My, My, . « .; Mpy=— MaCChl TeJ CHCTEMB, Uj, Ug,.. ., Uy H U1, Uz, + « iy Up—
NPOEKUHH HaYaJLHLIX H KOHEUHBIX CKOPOCTed. STHX Tea Ha HEKOTOPOe Ha-
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npasnenve, & FiAt, F AL, .. .; FyAf ——-npoeKIyH HMOYJAbCOB BHEUIHHX CHJT
Ha STO e HanpaBheHHe.

Ecu cHcTeMa 3aMKHYTa, T. €, Ha TeJa, KOTOpble Mbl OTHOCHM K STOH
CACTEMe, He AEHCTBYIOT BHEMIHHE CHJIBL, TO CYyMMa MPOeKiHil HMIYJbCOB
BHEIIHHX CHJ Ha M0G0 HampaBjeHHe paBHa HYJIO:

FiAt4-FpAt 4 ..+ FoAt=0,
H, CJe0BaTeNbHO,
myo; 4 mevs+ . o« + Mg = My05+ MeUa+ + o« + M0y,

T. e. NPOEKUHUSA UMIYJLCA CHCTEMEI Tesl Ha J0Goe HanpaBJIeHHe COXpaHsaeTcs
HenaMenHoik. OIHAKO M VI He3aMKHYTOR CHCTEMbI MOXKET OKa3aThCA, 4TQ
CyMMa NpOeKIHM{i WMIYJLCOB BCeX BHEUIHHX CHJ Ha HEeKOTOpoe H3GpaHHOe
HanpaBfeHHe paBHa HYJo. TOTJa OCTaeTcst HEM3MEHHON MPOEKIHST HMITYJIb-
Ca CHCTEMEL TeJ] JIMIIIL Ha 3T0 HanpabjenHe. [IPOEKIHA e UMIYJILca CHCTEME!
Te Ha JIPYTHe HaTPaBJEHUsS MPH TOM He COXPaHSAIOTCH,

HyXHO UMeTb B BHLY, YTO €C/IH KOHEUHOE COCTOSHHE CHCTEMB! OTjate-
HO OT HauaJbHOTO MaJILIM HHTEPBAJIOM BpeMeHH (HampuMep, BpeMs BHICTpeJa
WM COyNapeHHs Tea), TO HMIyascoM F Al TAKMX BHEUIHAX CHJI, KaK TArO-
TEHHe W BAI3KOE TPeHHe, MOXHO NpeHeGpeub W PacCMaTPHBATL CHCTEMY KAk
3aMKHYTYIO. '

[1pn 3anucH 3aKOHa COXPaHeHHA UMNYJIbCA HYXKHO CJICAUTL 33 MPABHJIb-
HOCTLIO PACCTAHOBKH 3HAaKOB. HeKoTopoe wanpasieHHe MPOH3BOMBLHO BHIGH-
paeTca 3a nosoxwuTenbHoe. [Ipoekuns HMnyJbca Tesla 3amuCLIBaeTCs
CO SHAKOM TLTIOC, EC/IH HATpaBAeHHe COCTABJAIIER COBNANaeT ¢ HaGPaHHbIM
HanpaB/ieHHeM, W CO 3HAKOM MHHYC — B MPOTHBHOM cayuae. Jlas Ted, Ha-
MPaBJeHHs NBH)XEHHsS KOTOPHIX He 3a/1aBbl B YC/IOBWH 3alayd, SHAKH MOT'YT
GHITb paccTaBJIeHEl NMPOH3BOMLHO, EC/M B pe3ysbTaTe PerieHUsS 3afaun OKa-
AKETCS, UTO NMPOEKIHS WMNYJIbCA NOJNOKHTENBHA, TO HANPABJIEHHE ABHKEHUS
Tela BHIGPAHO NMPABHJBHO, €CHW OTPHUATENBHA, TO — HEMPABHJBLHO.

140. KakoBa cpennsst cuna masjenus F Ha njedo mpu
cTpennbe U3 aBTOMara, ecju Macca nyjau m=10r, a cxopocTb
myJsiu npu BblIeTe u3 ctBosa v=300 M/c? Yucso BrICTpesiOB U3
aBTOMaTa B eiuHULY BpeMeHH n=300 MuH~1

141. Msy maccet m=150 r yxapsierca o TVIafKyl0 CTEHKY
oz yraoM a=30° K Hell H OTCKaKHBaeT Ge3 NoTepH CKOPOCTH.
Haittu cpennioro cuny F, neficTByIOHIYI0 Ha MSY CO CTOPOHKI
CTEHKH, €C/IH CKOPOCTh Msiua v=10 M/c, a NPOLO/IKUTENLHOCTD
yuapa At=0,1 c.

142. TNapaomuii BepTHKaNbHO Wapuk Maccel m=200 r
yAapWics o6 mes CO CKOPOCTbIO vU=>5 M/C H MOANPBITHYJ Ha
BoicOTy h=46 cm. Haiitu usmenenue Ap umnysbca wapuka
npu ynape.

143. U3 opynus mMaccet M=3 T, He UMeOULEr0 NPOTHBOOT-
KaTHOrO YCTPOHCTBa (CTBOJI XKECTKO CKpelljeH ¢ fAaterom),
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BblJIETaeT B TOPHU30OHTAJBHOM HanpaBJEHHH CHAPAJ Macch m==
=15 Kr co ckopocThbio v =650 m/c. Kakyio ckopocTh u nonyuaer
opyAue npH oTAaue?

144. Cnapan maccel m=20 Kr, JieTeBlUH# TOPH3OHTANLHO
co ckopocthio v=>50 M/c, nonanaer B mIatGopMy C MECKOM H
sactpeBaeT B necke. C KakoH CKOPOCTbIO u HauHeT JABUTaThCS
njargopma, ecau ee macca M=10 1?

145, Tlyumika, cTofilias Ha TJAafAKO# OPH3OHTAJbHOH MO~
majke, crpeaser noa yraoM a=30° K ropH3oHTy. Macca CHas
papa m=20 Kr, ero Haua/JbHasi ckopocTb v=200 M/c. Kakyw
CKOPOCTb 4 npuoGpeTaeT NyluKa IPH BHICTPese, €C/IH ee Macca
M=500 kr? '

146. Opyaue, nMmetouiee maccy crBonma M=500 kr, cTpe-
JsieT B TOPH30HTAaNbHOM HanpabJeHuH. Macca cHapsja m=s
5 Kr, ero HauajbHasi cKopocTb v=460 wm/c. [Ipu BblcTpene
CTBOJI OTKAThiBaeTcsi Ha paccrtosinne s=40 cM. Hafitn cpeauioro
CUJYy TOPMOXEHHS f, BO3HHKAIOILYI0 B MeXaHH3Me, TOPMO3fi-
1eM CTBOJI.

147. CHapsan macchi m=50 Kr, JeTslllHil CO CKOPOCTHIO
v=800 m/c nox yrjaom oe=30° K BepPTHKaJIH, IONalaeT B MJaT-
¢opMy c meckom M 3acTpeBaer B Hem. Hailitu ckopoctb naar-
dopMbl 1 TOCJIe NoNajaHust cHapsiia, eciu ee macca M=16 1.

148. Yenosek, cTosilMil Ha KOHbKax Ha IJIaKOM JbAy pe-
K4, Opocaer KameHb Maccel m=0,5 kr. CnycTsi Bpems (=
=2 ¢ KaMeHb AOCTHraer Oepera, npoiias paccrosHue s=20 M.
C Kakoi#i CKOPOCTbIO 1 HAYHHAET CKOJIb3UTh KOHbKOOEXell, €CAN
ero Mmacca M=60 kr? TpeHueM npeHeGpeub.

149. JIsa uesmoBeka ¢ MaccamH m;=70 kr U m,=80 Kr
CTOSIT Ha DOJIMKOBBIX KOHbKax APYr npoTHB Apyra. [lepsuii
6pocaoT BTOPOMY Ipy3 Macchl m=10 Kr co CKOpPOCTbIO, TOPH-
30HTaJbHASl COCTaBJIAIOWAS KOTOPOH U=D5 M/c OTHOCHTENLHO
3emau. HaiiTu ckopocTh v; nepBoro yesoBeka mocje Gpocanus
rpysa M CKOPOCTb U BTOPOro IOCJE TOrO, KaK OH MNoiiMaer
rpy3. Tpenuem npene6peusb.

150. Teno maccet M=990 r JeXHT Ha rOpU3OHTaJbHOIY
nosepxHoctH. B Hero nonaaaer nynas maccel m=10 r u 3a-
crpeBaer B HeMm. Ckopocth nyau v=700 m/c M HanpaB/eHa
ropnsontanbHo. Kakoit nyTb s npoiiie Teao A0 OCTaHOBKH?
Koa(dHuHeHT TpeHHst MeXIy TeJIoM M noBepxHocTbio £=0,05.

151. HascTpeuy naatgopme ¢ HECKOM, ABHKYLIEHCS CO CKO-
pOCTLIO ¥, MO IJIaKOMY HaKJIOHHOMY eJio6y COCKaJb3biBaeT
©e3 HayaJIbHOH CKOPOCTH TEJIO MacCHl /11 U 3aCTPEBAET B MeECKe.
JKenob anuuel ! obpasyer ¢ ropusontom yroa o. Hailtu cko-
pocTh u NAaTPOPMbI NOC/e ToNajaHusl B Hee Tesla, eCcJH Mac-
ca nyathopmel paBHa M.
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152. Pakerta, umeiomiast BMecte ¢ 3apsgom maccy M=250r,
B37IeTaeT BEPTHKaJbHO BBEPX H JOCTHraeT BbICOTBI =150 M.
Macca sapsga m=>50 r. Hafith ckopocTh v ucreuenns rason
U3 paKeTbl, CUHTasl, YTO CrOPAaHHE 3apsiia MPOHUCXOAUT MIHO-
BEHHO.

153. C naardopmel Maccbt M=20 T, ABHXyLLeHCA CO CKO-
pocTbio u=9 KM/d4, NPOU3BOAUTCS BHICTpes U3 nywkH. CHapan
Macchl m=25 Kr BblJIeTaeT U3 OPYAHUS CO CKOPOCThio =700 Mm/C.
Hatitn ckopocTH miatgopMbl HEMOCPENCTBEHHO MOCTE BBICTPE-
Jla: ec/JM HanpaBJ/IeHHS! JBUXKeHUS MJIaTQopMbl M BHICTpPe/a COB-
MajaloT; ecaH 5TH HalpaBJIeHHs NMPOTHUBOIMOJIOXKHEL.

154. [lo ropu3OHTa/NbHBEIM peJbcaM CO CKOPOCTbIO U=
=20 km/u aBuxKercs nuatdopma maccet M=200 xr. Ha Hee
BEPTUKA/JbHO MaflaeT KaMeHb Macchl m=D50 Kr U JIBHXKeTCs
B JlafbHeleM BMecTe ¢ nuatdopmoit. Uepes HekoTopoe Bpemsi
B miaTdopMe OTKPHIBaeTCs JIOK, U KaMeHb I[POBaJMBaeTcs
-BHH3. C KakOH CKOPOCTBIO ‘% ABHKETCS MOCJe 3TOro maaThop-
Mma? TpeHueMm nmpeHe6peusb.

155. Slapo, neTeBilee TOPHU3OHTANBHO CO CKOPOCTBIO U=
=20 M/c, pa3opBaJjioCh Ha JiBa OCKOJIKA C Maccamu m;==10 Kr
H m;=5 Kr. CKOpPOCTb MEHBIIEro OCcKoJiKa U,=90 M/c U Ha-
npaBJieHa Tak ke, KaK H CKOPOCThb $iApa A0 paspwiBa. Haiitn
CKOPOCTb U; M HampaBJieHHe JBHXKeHUS] OOJbLIero OCKOJKA.

156. JlBe JOAKH ABHXKYTCS 1O HHEPIHH IapaJsjiellbHbIMH
‘KypcaMHd HaBcTpeuy npyr Apyry. ‘Korga feaku nopaBHSJIHCH,
C OJIHOM M3 HUX Ha JPYrYIO OCTOPOIKHO. IePeIOXKHJH IPy3 Mac-
col m=25 kr. [locnie 3TOr0 JIOAKa ¢ TPy30M OCTAaHOBHJACh, a
Jojika 06e3 rpysa NpoiosKaja ABHraTbCSl CO CKOPOCTbIO U==
=8 M/c. C KaKHMH CKOPOCTSIMH Uj H U, ABHTANUCh JIOAKH JO
BCTpPEYH, €CJM Macca JIOAKH, B KOTODYIO MepeNOXHIH TPys3,
M=1 1?

157. Tpu mopku Maccet M Kaxnast ABHXKYTCS MO HHEPIHH
JApYyr 3a JPYroM C OAMHAKOBBEIMH CKOpocTsimu v. M3 cpenueii
JIOAKH B KpaliHue OJHOBpeMeHHO NepeGpachlBAlOT IPY3Bl Mac-
CBI M KaXIbll CO CKOPOCTBbIO U OTHOCHTeNbHO JoAOK. Kakue
CKOPOCTH Uy, Uz U Ug OYAYT UMETb JIOAKH HOCIIe nepe6pacuaa-
HHS TPy30B?

158. YenoBek maccel m=60 Kr mepexoaut ¢ HOCa Ha KOp-
My Jouku. Ha Kakoe paccrosiHue s mepeMecTHUTCS Jiofka JJIH-
ol /=3 M, ecau ee macca M=120 kr?

159. IToesn maccet M=500 T men paBHOMEPHO MO TOpPH-
soHTasbHOMY nyTH. OT noesfa oTueNUJCS MOCAENHHA BaroH
maccel m=20 1. B MoMmeHT, KOrfia BaroH OCTaHOBMJICH, pac-
CTOSIHME MeXIy HUM H mnoe3foM 6bi1o s=500 M. Kako#t myTs
! npolues BaroH A0 OCTaHOBKHM, eC/IM ¥3BECTHO, 4YTO CHJA CO-
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NPOTHBJIEHUS ABHMKEHHIO INPOMOPLHOHAJNbHA CHJIE TSXKECTH
H He 3aBHCHUT OT CKOPOCTH IBHXKEHUS?

160. Cuapsin BbLJIETaeT H3 OPYAUS CO CKOPOCTBIO U, NOA
yIJIOM O K TOPH30HTY. B BepxHeil Touke TpaeKTOpPUM CHapsj
‘pa3pbIBaeTcsl Ha ABa PABHBIX OCKOJIKA, NMPHYEM CKOPOCTH OC-
KOJIKOB . HEMOCPEJCTBEHHO MOCJe B3pPbIBA FOPH30HTAJbHBI H JIe-
aT B IJIOCKOCTH TpaeKtopuH. IlepBhifi OCKOMIOK ymasj Ha
paccTOsiHUM § OT OPYAUs B HanpaBJeHHH BbicTpesa. Haiitu
MeCTO NafleHusi BTOPOr0 OCKOJIKA, eCJH H3BeCTHO, YTO OH ymaJ
JlaJibllie MepBoro.

161. Cuapsin Jerur no mapabose U pas3pbiBaeTcst B BepX-
Hell TOUKe TPaeKTOPHH Ha JBa PaBHBIX ocKoJska. Ilepsblil oc-
KOJIOK yhaJl BepTHKaJbHO BHH3, BTOPOH — Ha PacCTOSIHHH S
M0 TOPH30HTAJIH OT MecTa pa3pwiBa. HaiiTh ckopocTh cHapsza
nepen paspeiBOM, €CJIH H3BeCTHO, YTO B3PBIB MPOH30LIE] HA
BbICOTE A M BpeMs MaleHHS MepPBOro OCKOJIKa paBHO .

§ 6. Craruka

[Tpu peweHHH 3234 Ha CTATHKY, TaK Xe KaK H MPH pelleHHH IHHAMH-
YeCKUX 3a1ay, HYXHO NpPEXJAe BCEro BLIACHATH, KaKHe CHJbL JECTBYIOT Ha
paccMaTpuBaeMbie Tesia. DTH CHJbI HEOGXOAUMO H306DA3UTL HAa UepTexke.

B craTiKe HCIOMBRYIOTCA ABA THNA YPABHEHHH, BHIPAMKAOLIUX YCIOBUST

paBHOBeCHﬂ TeJsa:
2 Fi=0
(cyMMa mpoekuuit AEACTBYIOWHUX HA TeNO CHJI Ha 0GOS HAMPaABJICHHE PaBHA

HYJI0) H

2 M;=0
(CyMMa MOMEHTOB STHX CHJI OTHOCHTEJbHO JI000H HeMoABHUIKHON OCH paBHa
HYJI0).

[Mpu peleHun 3anav Ha MJIOCKOCTH (MMEHHO TAKHe 3afa4l mpeuimyiie-
CTBEHHO BCTPEYAIOTCA) IUIA MPOEKLHH CHII MOXHO 3aMHCaTh JBA HE3aBUCHMBIX
ypaBHeHHs I/l B3aHMHO MepPneHANKYAsPHbIX HafpaBJeHUN, HanpuMep Aas
FOPH3OHTANLHOTO M BepTHKanbHOro, Llenecoo6pasHo BeIGMpaTh Hanpasie-
HHA TaKMM o6pa3oM, 4TOGH NPOEKIHMH CHJI BbIPaXaauch HauGoJee npocto,
T. €. 4TOGbI COOTBETCTBYIOLLHE KOCHRYCHI YIJIOB MeXy CHIAMH H BHIGDAHHHIM
wanpassienneM coctanisin 0 man 1 uiau Golau 6ol 3apanee ussecTHbl. Hyxkuo
C/IEAUTH 3a TeM, YTOObl MPOCKIUH CHJI, HMEIOIHX OfMHAKOBbIE HANPABJEHUH,
BXONH/IH B yPaBHEHHE C OIHHUMH U TeMH Xe 3HaKaMH.

Ecan paccmarpuBaemble B 3aliaue CHJIL JIeXAaT B OAHOH MJIOCKOCTH, TO
MOXKHO 3amMcaTb TONBKO OZHO HE3aBMCHMOE YpaBHEHHE IJIS MOMEHTOB CHJI
OTHOCHTEJIbHO OCH, MePHeHAHKYJIAPHOi K 3Tof miockoctH. Pewetue 3agaun
yIpOILAeTCs, eClH OCh BbIOPaTh TaK, YTOGB B ypaBHeHHe Z M;=0, noBo3-
MOMHOCTH, He BXOJMUJIM MOMEHTBI CHJI, 3HaHHE KOTOPHIX He TpebyeTcsi mno
yca0BUIO 3afayd. I 3TOro HyxHO, 4r00bl [ae4d ITUX Cd ObUIM paBiibt
HYJIIO. '
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MoMenTl CiJI, Bp2IIZICUTHX TeI0 N0 YaCOBOM CTPeKe, BXOAST B ypaB-
HeHHEe C OLHHM 3HAKOM, a MOMEHTH CHJI, BPALIAIOWHUX TeJO NPOTHB 4acoBOM
CTPeJIKH, MOJKHBI HMeTb NPOTHEONOJOXKHBIA 3Hak. Ecsin manpasnenue co-
CTABJISIOMMX OTAEIbHBIX CHJA WIH HanpaBJeHHe BDALIEHHS LIS MOMEHTOB
ITHX CHJ He H3BECTHbLI 3apaHee, TO, KaK H B 3aJlayaX Ha AUHAMHKY, 3HAK MO-
#¢eT GLITh BHIGPAH MPOH3BOJIBHO, a O AeHCTBHTENbHOM HAaNpPABJEHUH MOMHO
GyIeT CYNUTb MO pe3yJbTaTaM pelleHdsl 3a1aud.

[Tpn HaXOMIEeHHH NEHTPA MACC CHCTEMBI TeJl MPOLLEe BCEro, KaK NPaBHIo,
paccMOTpeTb MOMEHTHI CHJA OTHOCHTEJNLHO OCH, MPOXOAsieH uepe3 LEHTP
macc. PaBeHCTBO HYJ/IO CyMMbl MOMEHTOB CHJI TSI)KECTH OTHOCHTEJNBHO 3TOM
OCH DPEACTaBJIseT c¢H0il ypaBHEHHe LISl KOOPAHHAT, ONpeielsiolUX NoJIo-
Kenue UeHnrpa Macc.

162. B opHOM cayuae [Ba uYesoBeKa TSHYT B NPOTHBOMNO-
JIOXHBI€ CTOPOHBI 332 KOHLBI KaHAT C PABHBIMM N0 MOAYJIO CH-
Jamu F. B 1pyroM ciyuae oJliH KOHEL| KaHaTa NPHUBA3aH K He-
MOABHKHOK ONOpPe, a 3a APYroil ero KOHeW TAHYT JBa YeJOBEKa
C TEMH XKe ne monyao cuiamu F. Kakyio cusly HaTsiKeHHs MC-
NbITHIBAET KaHaT B COOMX Cayyasx?

163. Ilnmump ABUraTesisi BHYTPEHHEro CropaHus HMeeT
BHyTpPeHHUil Auamerp D=0,16 M. Uucao GontoB, kpensuiux
KPHIUKY unauuapa, n=38. TIpH cropauuu ropiouel cmecu pas-
suBaercsi naBnenne P=6 MIla. Hailitn nnamerp d Goatos,
cfecneyBaloLlHX AeCATHKPATHBIA 3anac npouxcct. Jlonyctu-
Moe Hanpsixerue B craan P,=150 MIla.

164. C kaxoil MuHuUMaJbEOH cuaoll F, HanpaB/eHHOW ro-
PH30HTAJIbHO, HYIKHO MNPHKaTb MJOCKMH OPYCOK Macchl m=
=5 KI K cTeHe, 4To0bl OH He COCKOMb3HY BHH3? Koadduumnenr
TpeHust Mexay 6pyckom u cTeHol k=0,]1

185. Ozmoponnaﬂ Nneiika Maccsl m Ha 1/3 JJIMHBI BRICTY-
naer 3a kpail crona. Kakyio cuy F HYKHO NPHJIOXHTb, YTOOBI
CABHHYTb JHHEHKY BJIOJIb €€ ANHHHOH cTopoHbI? Kosdduuuent
TPEHHS MeX]y JIHHEHKOH H CTOJIOM paBeH k.

166. lepepsuHblii GPYCOK Macchl m=2 KI JIeXXHT Ha Ha-
KJIOHHON MJIOCKOCTH, oépaayromeu C TODH3OHTOM Yron o=
=60°. C kakoil cusoit F, HanpaBJ/IeHHOl NePNEeHANKYJISPHO K
MJIOEKOCTH, HeOGXOAMMO MpHXaThb Gpycok, YTOObI OH He coc-
koab3nya?  Koapduuuent Tpenns
Mexay OpYyCKOM W IJIOCKOCTBIO k=
=0,4.

167. Tonkas nocka ¢ AByMS HHU3-
KHMH ONOPHBIMM BLICTYNaMH Ha KOH-
LaX JIEXKUT Ha HAKJIOHHOH NJIOCKO-
ctu (puc. 31). ITpu kKakom MuHNIMANL-
HOM 3HaYeHHH YIJa HaKJOHa o IJIoC-
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KOCTH X TOPU3OHTY J0CKa HayHeT CKOJb3UTb II0 HaKJIOHHOM
nyockocTH? KoaduuneHThl Tpenuss Mex1y HHXKHeH M BepXx-
Heil omopaMH H HaKJ/IOHHOH MNJIOCKOCTBIO PaBHBI R H Rj.

168. ®onapp Maccel m=20 Kr mojBelleH Ha ABYX OAHHa-
KOBBIX TpOCax, ofpasyiomux yroa a=120°. Hafiru cuny Ha-
TsKenuss T TPOCOB.

169. K Tpocy nauHbl /=3 M, KOHLBI KOTOPOrO 3aKpenJeHs!
Ha OJIHOJ BBICOTE, HA PAaCCTORHMAX @=1 M OT TOUeK 3aKpene-
HHUSI TOJBELLeHE! JBa rpysa Macchl m=1 Kr KaxIblf. Hposn-
caHue Tpoca B CpefHedl yacTH cocTaBujo Al=
=10 cm. Ha#tu cunb vatswenun Ty, Ty u T,
TPOCa Ha KaXKIOM M3 TPeX Y4acTKOB.

170. Ha «xpowniteiine, wuzo6paxeHHOM Ha
puc. 32, Bucut rpy3 maccet m=100 kr. Ha#-
TH CHJBl HaTskenus crepxueldl AB uw BC, ec-
JId OHH 06pasyioT yroa a=60°, a B Toukax A,
B 1 C—1uapHupsl.

171. Ilpu B3BeliMBaHHH Ha HepaBHOMJIEYHX
PhIY@XHBIX Becax macca Tesa (MO cymve macc
yPaBHOBELIUBAIOWHX THPb) Ha ONHOH Yalle Be-
COB OKa3a/lacb PaBHOW m;=2,2 Kr, a Ha ApYTrofl — m,=
=3,8 kr. Haiitn ncrunnyio maccy Tena m.

172. OfHOPOAHBIH CTepKeHb ¢ APHKPENJEHHBIM Ha OAHOM
H3 €ro KOHIOB I'Py30M Macchl m=]1,2 Kr HaXOAHTCS B PaBHO-
BECUM B TOPH3OHTAJbHOM IOJIOKEHHH, €CJH ero Moineperhb
Ha paccTosiHun 1/5 nauubl crepxus or rpysa. Haiiru maccy
crepxust M.

173. OgHoponHas 0Oaska JIeXHT Ha naatopme Tak, -4TO
ONMH €e KOHel Ha 1/4 ajuHbI CBelIMBaeTcsi C MNJAATQOPMBI.
" K csewnBaiollemMycsi KOHIY MpHJAratoT cCHJAy, HanpaBieHHYIO
BepTHKaAbHO BHH3. Korla 3Ta cuna craHoButcs, pasuol F=
=2000 H, nporuBonosoxHBIH KOHel GaJlKM HauHHAeT MOX-
uumatbesl. Halitn macey Ganku.

174. [Ba uenoseka HecyT TpyGy macchl m =80 Kr u LHHbI
{=>5 M. [lepsbiii yenoBek MOANeP K HBACT TpyOy Ha paccrosi-
HHHM a=1 M OT €e KOHUa, a BTOPOH AepPKHT POTHBONONOKHBIH
koHell TPyObl. HaiiTu cuay nasnenusi TpyGbl, UCOBITHIBAEMYIO
KaXIbIM YeJOBEKOM.

175. K creHe npuc/oHeHa JIeCTHHUA Macchbl 7L NOL YIJIOM
o K BepTHKa/H. LleHTp Macc necTHHIBI HAXOAUTCS HA PAcCTosi-
HuH 1/3 IMHBEL OT. ee BepxHero KoHua. Kakyioo ropusontab-
HYIO CHAY F HYXKHO NPHJIOXKHTbL K CEPellHHe JIECTHHIbI, YTOOH!
BEpXHHI KOHeLk ee He OKa3blBas AAaBJIEHHS] Ha CTEHY?

176. Tlon xakMM MHHHMAJbHBLIM YLJIOM O K TOPH3OHTY MO-
KeT CTOSATb JIECTHHLA, NPHC/JAOHEHHAasd K IJalkoH BepTHKalb-
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HOU CTeHe, €C/IM LIEHTP Macc ee HaxoauTcs B cepennse? Kosg-
duIMeHT TpeHHs MexAy JeCTHMLEH H nojiom pasey k.

177. [IBe OIMHAKOBBIE TOHKHE JOUIEUKH C TJIafKUMH 3a-
KPYTJIEHHBIMU KpasAMH NQCTaBJEHbl HA CTOJ U ONHPAIOTCH APYT
Ha japyra. Kaxnas jomeyka obpasyer c
BepTHKanbio yron o (puc. 33). Kaxum
JIOJXKeH ObITb KOo3hdHUHEHT TpeHua &
MeXy JAOMIeYKOH H CTOJIOM, 4TOOHI AoLIeY-
KH He majanaun?

178. Crepxenb Mmaccel m=1,5 kr H
INuHBl [=1 M OZHUM KOHUOM WIapPHHPHO
npukpensed K NOTOJKY. CTepKeHb yjaep-
7 XKU1BaeTCs B OTKJIOHEHHOM INOJIOXKEHHH Bep-
Puc. 33. THKaJbHBIM IIHYPOM, NPHBS3aHHBIM K CBO-
GomHOMY KOHLY cTepxkHsl. Hailitu cuny
Harsikenusi T IIHypa, ec/iu. LEeHTP MacC CTEPKHS HaXOLHTCS
Ha paccrosuuu a=0,4 M OT wapHupa.

179, TsxenblH UMIMHIDHYECKHH KAaTOK Macchl m Heo6Xo-
JMMO TIOZHSITH Ha CTYNEHbKY BHICOTHL A (puc. 34). Haiitu mu-
HMMaJbHYIO cuay F, KOTOpYylo HEOOXOAMMO Sl 3TOr0 MpPHJIO-
KHTb K UEHTPY MacC KaTKa B FOPH30OHTaJbHOM HalpaBJieHHH,
€CJIM PafivyC KaTKa r GoJiblue BEICOTHI CTYNEHbKH h.

180.. InddpepeHunanbHbiii BOPOT COCTOHT M3 ABYX LHJIHHA-
poB ¢ paguycamu r1=0,2 M 1 r,=0,1 M, 3aKpenJieHnbX Ha 06-
wei ocu (puc. 35). Ha umnunapax ykpenseH kaHat, KOTOPHIH
npy- BpallleHHH BOPOTa HaMaTblBaeTCH Ha UMJIHHAP GoJbliero

,/B U

Puc. 34. " Puc. 35.

AMaMeTpa H CMaTBIBaeTcs € LHJHHAPA MEHbLIEro JAHaMerpa.
Ha o6pasyemoii kanatom meTJie noxseied 6Jjok. Kakywo enny
F HYXHO NPUIOKHUTL K PYyKOSITKE BOPOTa IJMHHBI /=1 M, 4TO-
()3 ynepx(usa'rb HJIH. pthomepHo NQAHUMATh IPY3 MacChl /m=
=10 kr?

181. Konen oauopoxsoro crepaua AC, uMeioliero maccy
mj, WapPHUPHO 3aKpemjieH Ha Jocke B Touke. A (puc. 36).
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K npyromy KOHUy CTepXHS NPHBS3aHa fnepeGpoIIeHHas ‘yepes
6JIOK HUTb, Ha KOHIle KOTOPOH Haxoxutcs rpys. Kakosa xosx-
Ha OBITb Macca rpysa M., AJs TOro 4to6bl OTPe3ok HutH BC
6bLJ1 TOPU3OHTAJIbHBIM, a CTEPIKEHb 06PA30BLIB4J C JOCKOH yroa
a? DBygmer snu paBHoBecHe ycTOHUMBBHIM?

182. K rnankoii BepTHKaJNbHOH CTeHE Ha BepeBKE AJIHHHI
I=4 cMm noasewen wap maccst m=300 r u paguyca r=2,5 cM.
HafiTu cuny paBjeHUs Liapa Ha CTeHY.

183. Ha nsiockoM AHe simnka Haxonuwrcs map. JIHO suiu-
Ka o06pa3yeT HeKOTOphIi yros ¢ ropusoHtoMm. [llap ynepsku-
BaeTCs B PaBHOBECHH HUTbIO, NapaJsnenbHo# any (puc. 37).

Puc. 37. Puc. 38.
Ha kakoi#l MaKCHMAaJIbHBIH YroJ/ 00 MOXHO HAKJIOHHTb JHO SILIH-
Ka, 4ToObl LIap ocTaBajcst B paBHOBecHH? KosdpduumeHnt Tpe-
HUS MEXIY LIapoM U SILIHKOM paBeH &.

184. JIBe ToHKHe NaNOYKH ¢ MaccaMH M M m coelUHEHB! B.
cucremy, usobpaxkenHyio Ha puc. 38. Ilamouku MoryT Bpa-
wartbcsi 6e3 TpeHus BOKPYr oceit A u B, mpoxoxsmux uepes
HUXKHHE KOHIbI Nanoyek. BepXxHHe KOHUBI MalOYeK CXOAATCS
NOJ NPAMBIM YIJIOM TaK, YTO KOHel OAHOH MaJIOYKH JIEXKHT HA
Topue Apyroél (nocjenHuil 3aKpyrieH). BepxHss najouka mac-
col M oGpasyer ¢ ropu3onToM yroJ a. Ilpu kakom MuHUMA/B-
HoM koO3DuuMeHTe TPeHHA R MeXAy NalOYKaMH HUXHAS He
ynager?

185. [IBe napanenbHble H MPOTHBOMOJIONKHO HalpaBJieH-
upie cuabl Fi=10 H u F,=25 H npunoxens B Toukax A u
B cTepxHs, paCMO/IOKEHHBIX Ha paccTosiHuM d=1,5 M Ipyr
ot apyra. Haittu cuny F, ypaBHoBewuBawowyw cuisl F; n
F;, 1 TOUKy ee NPHJIONKEHHS.

186. [IBa oxHopoaHbix KyOHKa ¢ Maccamu m;=0,3 Kr u
m;=1,2 kr n gnusamu pebep [;=0,08 m u [,=0,12 M coens-
HEHbl MPH MOMOILH OJHOPOXHOrO CTEPXKHS, HMEIOLEro Maccy
m=0,6 kr u pauay d=0,1 M. KoHupl cCTepXKHS NMPHKPENNEHbI
K cepelHHaMm rpaHell KyOGHKOB, a LeHTPbl KyOHKOB JieXaT Ha
MPOJOJIKEHUH ocH cTepxkHf. Hailtu moJioxenue uentpa mace.
CHCTEMBL.

187. Uetbipe ofpHOpomHbIX Liapa ¢ MaccaM# m;=1 kr,
my=>5 Kr, my=7 Kr, my=3 KI YyKpPenJeHh Ha HEBeCOMOM
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CTEepIKHE TaK, YTO UX HEHTPbl HaXOAATCS Ha PaBHLIX PaccTosi-
Huax d=0,2 m apyr ot Apyra. Ha kakom paccrosinmu x oF
{IEHTPA TPEeTbero lapa HaXOAHTCH LEHTP MacC CHCTEMBI?

188. /IBe cTOpOHB! NMPOBOJIOYHOH paMKH B ¢opMe paBHO-
CTODOHHETO TPEYroJbHHKa CAeNaHbl U3 aJlOMHHUEBOH MPOBO-
JIOKH, a TpeTbsl — U3 MeAHOH. [IpOBOMIOKH HMEIOT OJMHAKOBbIE
CeueHus!, a CTOPOHA TPeyroabHuKa {=1 M. [1notHoCcTH amoMH-
Hus U Meau p=2,7-10% kr/m®, p,=8,9-10% gr/m3. Haiitu no-
JIOXKEHHe LeHTPa MacC CHCTEMBI.

189. OpHopoaHBI UWJIHHAD TNOCTaBJEeH Ha HaKJOHHYIO
MJIOCKOCTb, 00pa3yiollyto ¢ TOPH3OHTOM ‘yroJa a. [Ipu kakoMm
MaKCHMa/NbHOM 3HAuyeHHH yraa o.,, UMJIHHAD ellle He Onpo-
KHHETCSl, €CJIH BBICOTA LMJMHApPA BABOE GOJblle ero paauycar

190. Ha kakoM pacCTOSIHHH OT JHa HaXOZUTCS LIEHTP Macc
TOHKOCTEHHOTO  LMJIMHAPHYECKOrO CTaKaHa, HMEIOLIEro BhICO-
Ty h=12 cM u nuamerp d=8 cmMm, ecau
TOJIIIHHA JHA B ABa pa3sa GoJibllie TOJ-
UIHHBI CTEHOK?

181. OpHopoaHasi mJlaCTHHA HMeeT
¢dopmy noJykpyra paiauyca r, COeaH-
HEHHOTO C NPSIMOYTOJILHUKOM, UMEIOLHM
OCHOBaHHe, paBHOE JMaMeTPy MOJy-
Kpyra, H Bbicoty kA (puc. 39). Haiitu

Puc. 39. OTHOLUEHUE A/r, eCH LEHTP Macc BceH
NJIaCTHHBl COBNAJAeT C reOMETPHUECKHM

ueHTpoM mnoaykpyra (toukoit C). PaccTosiHHe OT ueHTpa Macc
nonykpyra C; no ero reomerpuueckoro uentpa C pasHo 4r/3m.

192. OnHOPOAHBIH NoJylWwap Macchl 1y, MMEWUHH painyc
r, BBIMYKJIOH CTOPOHOH JIEXKHT Ha FOPH30HTAJNbHOH NJIOCKOCTH.
Ha kpali noayiapa nosoxeHn HeGOAbLION IPy3 MacChl Mig.

ITox kakuM yryiom K rOpH30HTY HaKJIO-
HeH OrpaHHUHBAIOWNH MoJyluap Kpyr?
PaccrosiHue OT LeHTpa Macc noJyiuapa
' 10 TCOMETPHYECKOTO LEHTPa paBHO

3r/8.

193. Hafitn nonoxenue uentpa macc
OJHOPOJMHOrO JHMCKa paiuyca R, u3
KOTOPOrO BLIPE3aHO OTBEPCTHE pajHy-

; ca r<R/2 (puc. 40). Lleurp sHIpe3a
Puc. 40. :
HaXOAMTCS Ha PacCTOSTHUH R/2 OT neHrt-
pa AHCKa.

194. Tpu uesoBeKa HecyT ONHOPOLHYIO METaJJIMUECKYIO
0JUTy, HMellylo dopmy paBH06e)1peHHoro TPEeYroJibHHKa
< ocxoBanuem a=0,6 m u BoicoTol A=1,25 M. To/muuHa MaH-
Thl d=4 CM, NJIOTHOCTb MaTepHala IJHTH p=3,6-10° kr/m®.
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Kakylo cuiy naBJleHUSt HUCNILITHIBAeT KaXKABIH 4eJoBeK, ecJH
ECEe HECyIlHe Jep:KaT IJIUTY 3a BEepUIHHH - TPEYTOJNbHHKA?

195. Tpu uenoBeka HeCYT OJHOPOLHYIO MJMUTY MACCH ;=
=70 Kr, umeloltyio GopMy PaBHOCTOPOHHETO TPEYrOJbHHKA CO
cropoHo#t a=2 M. JlBoe fepxKaT NJVIHTY 3a ONHY W3 BEpILUH, a
TPETHH — 3a NPOTHUBONOJIOXKHOE OcHoBaHHe. Ha kakom pac-
CTOSIHHY [ OT 3TOH BepIUHHBL 3aKPEeMJeH Ha MJHMTE COCPEeOTO-
YeHHbIH rpy3 Maccel m,=100 Kr, ec/jM cHJa NaBJeHHS pacnpe-
IleJIeHa TOPOBHY MEXIY BCeMH HeCYLlHMH?

196. Ha jByx BepTHKa/JbHO PACNOJOXEHHBIX NPYyXKHHAX
OIMHAKOBOM AJIHHBI TOPH30HTANbHO MOJBELLeH CTepKeHb. YKecT-
kocty npyxuH k;=0,02 H/m u k,=0,03 H/M, paccrosinue
mMexny HuMH d=1 M. B KakOoM MecTe CTepKHSI HYXHO NOJBE-
CHTb TPy3, 4T00bl CTEPXEHb OCTaJCA B FOPH3OHTAJbLHOM I10JIO-
KeHun? Maccoll cTepkHs npeHcOpeyb.

197. BepXuuii KOHell CTaJbHOrO CTEPXKHA MJIMHBL [=1 M H
paauyca r=>0,5 cM 3akpensen (puc. 41). Monymb [OHra cranm
E=196 I'Tla. Haiitu yanunenue Al cTep)kus, ec/iy K ero ce-
pelHHe ¥ HHXKXHEMY KOHIy C MOMOILbIO CIEHHAIBHOrO MojABeca

.

B

Puc. 41. Puc. 42.

NPUKPENnuTb rpyssl Maccel m=400 kr kaxaptd. Macco#i crepx-
Hsl npeHebpeyb.

198. KpoHwTefiH, ykpenJeHHbli Ha BePTHKaJbHOH CTeHe,
UMeeT KOHCTPYKIHIO, H300pakeHHyio Ha puc. 42. Tpeyrosb-
uuk ACB — paBHoGenpeHHbid, ¢ ocHoBaHHeM AB, pacnoso-
JKeHHbIM TOPU30HTa/NbHO, M BhicOTOH h. Crepxun AD wu BD
AJdHbl [ KaXKAblli LWAPHUPHO NpHKpemJieHbi K cTcie. Kauart
CD Ttakxe umeer Anuny /. Ha#itn cuny Hatsikenus T xaHaTa
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CD u cunnl N, cxumaromiye crepxun AD w BD, ecaiu B Touke
D noxgelueH rpys macchl 1. Maccaxvm CTepKHell U KaHaTa Tipe-
Hebpeub.

§ 7. 3aKkoH coxpaHeHWSN 3HEpruu

Ipy pewenny 3afau AaHHOTO naparpadia MCHO/Bb3YeTC 3 a K O H C 0-
XpaHeHHA 3HepTr nH PasHocts Mexay KoueunniMm (E,) M Hauanlb-
HBIM (E7) 3HaYeHHSIMH 3HEPTHM CHCTeMbl paBHa paboTe BHEIUHUX CHJI:

EQ—E1= A.

Hans ABYX TeJ MOJHasfg 3HePrusi PaBHa CyMMe KHHETHYECKHX E)He[ﬁ‘ﬂi:l TeJl H
NOTeHLHaJTbHOM SHEPTUH UX B32UMOJEHCTBHS:.

2
myu; m202

E=m o+l

B sanauax o6biyHO BCTpeuaeTcst TONBKO OAHA 4acTHast GopMa MOTEHIH-
aJIbHOM 3HEPTHH — 3HEPrHs B3auMOAeHCTBHA ¢ 3eMaelt Tesla, NOAHATOrO Haj
noBEPXHOCTbIO 3eMan Ha BhicoTy h: U=mgh. aMenénne noteHunanbHOll
SHEPrHH He 3aBHCHT OT (OPMBbI MYTH, MO KOTOPOMY JBHIKETCS TeJO, H ompe-
JeJisieTcsl Pa3HOCTBIO BBICOT.

Tak Kak npu najeHuH Teja U3MEeHEHHEM KHHETHUeCKOH 5Hepruu 3emiun
‘MOXHO NpeHeGpeub, TO 3aKOH coxpaHel-ma 9HEPTHH MOXHO HalHCaTh B BHAE

mvl+ mghy =—5* -{—mgh., = const.

Pa6ota cuiel F npn nocTynaTenbHOM nepeMelleHHH TeJia, K KOTOpOMY
OHA NPUJIOXKEHa, Ha NPSMOJHHENIHOM OTpe3Ke MJIHMHBI § Bbipaaercs ¢op-
Myaoii A=Fscosa, TIIe o — yrojq MeXAy HampaseHHsMH cHIBl F u
oTpeska s. [Ipu a<<s1/2 paboTa nonoxkutennna, npu o.>1/2 paota oTPHILE-
TeJbHA.

CaenyeT MMeTb B BUJY, 4TO MeXaHUuecKasl 5HeprHs B 3aMKHYTOH CHCTe-
M€ He COXpaHseTCsl, eCJIH BHYTPH CHCTEMBI l_leﬁCTBy}OT CHJIbI CONPOTABJECHUSA
(nau TpeHHUs), 3aBUCAIIKE OT ckopocTH *), PaGota cui conpoTuBeHHs 40K~
Ha 1I03TOMY BCETia pacCMaTpPUBAThCsi Kak paborta BHewHHX cui. [pu-namu-
YHH CONPOTHBJEHNA JNS HE3AMKHYTOH CHCTEMHI-

Ez_El = A'l‘ Aconp’

rae A — pafoTa BHEWHHX CHIL, Aconp — PaC€oTa CHJI CONPOTHBAEHHS, Aeii-
CTBYIOIHX BHYTPH CHCTeMbl. MexaHHuecKas sHepIHUsl He COXpaHseTcs TaKxe
DPH HEYNPYIOM COYNapeHHH. 3Jiech ANs HAXOMIEHHS CKOPOCTell mocie co-
yAapeHus CJelyeT NOJb30BAaThCsl 3aKOHOM COXpaHEeHHS HMIYJbca.

Ecnn pa6orta coBepuwaercs 3a BpeMs f, TO CpEAHAS MOUIHOCTDb

Fscos @

t ’

*) CuJlaMH CONPOTUBJIEHHS WJH TPEHHS) IIPH pElleHHH 3ajau CAeAyeT
nperebpeub, €CJAH HET APYTHMX yKa3aHHH B YCJIOBHH,
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rAe s/t — cpepHssn CKOpocTb, MruoBeHHast MOUHOITH
W =Fvcos a,

rl€ v — MI'HOBE€HHasl CKOPOCTh.

199. Jletsiuasti ¢ HEKOTOPON CKOPOCTbIO MyJs MONajaer
B MEILOK C MECKOM H BXOIHT B Hero Ha ray6uny ;=15 cm. Ha
Kakylo ray6uny /[, BOHZET B MECOK MyJIsl TOH Ke MACCH, €CJIH
CKOPOCTb €€ JIBHKeHHs OGyleT BaBoe Gousblue? CUHTaTh CHIY
COMPOTHBJIEHHS] [ABHXKEHHIO MYJH B MeCKEe MOCTOSIHHOH.

200. [Tyna maccel m=10 r noaseTtaer ¥ AOCKE TOJILLHHbL
d=4 cm co cKOpocTbIo v,=600 M/c H, NPOGHB NOCKY, BHIJIETAET
U3 Hee co cKopocThio v=400 m/c. Haiiru cpensiolo cuny F
COTNPOTHBJIEHUST JIOCKH.

201. Tlyns maccel m JIETHT CO CKOPOCTBbIO Uy M NpoGHBaer
TSAXKENYI0 JOCKY TOJLLHHBI d, ABHXXYLLYIOCS HaBCTpeuy myJe
co ckopoctbio u. C KakKo#i CKOPOCTBIO U BBUIETHT MYJIsi U3 J0C-
ku? CuuTtaTh CHJly CONPOTHBJEHHS F ABHXKEHHIO MyJH B JOC-
Ke MOCTOsiHHOA. CKOpOCTh: JOCKH 3aMeTHO He H3MeHseTcs.

202. B Teno maccel m;=990 r, Jjexalee Ha rOPH3OHTAb-
HOHl MOBEPXHOCTH, Monajaer nyJas macchl m;=10 r u 3acTpe-
Baer B HeM. Ckopocth nynu v=700 mM/c ¥ HampaejeHa rOpH-
soHTanpHO. Kakoh nyTs s npoiizer teno fo octaHOBKH? Koad-
(UIIHEHT TPEHHA MEXAY TeJOM H MoBepxHOCThio k=0,05.

203. Cuna F=0,5 H peiictByer Ha Tes10 Maccet m=10 Kr
B TeyeHHe BpeMeHH ¢=2 c. Halitn KoHeuHyiO Kuﬂemqecx(yro
suepruio Tesa K, ecyin Haua/ibHAsl KMHETHYECKasl SHEprus pas-
Ha HyJIo.

204. Iloe3n maccel m=1500 T IBUIKETCH CO CKOPOCTbIO U=
=57,6 KM/4 H pH TOPMOXKEHHH OCTAHABJIHBAETCS, PO NYyTh
s=200 m. KakoBa cujia TopMoxenus F? Kak no/xkua usme-
HUTbCS CHJIA TOPMOXKEHHS, YTOGH! MOe31 OCTaHOBMJICS, MPOiIs
B JABa pa3a MEHbIUHH OYTb?

-205. Kakyio paboTy coBeplIMJ MaJbuUHK, CTOAIUHA Ha
JIaJKOM JIbly, COOOUIMB CaHKaM CKOPOCTb v=4 M/¢ OTHOCH-
TeJbHO JIbJA, €CJIM Macca CaHOK m=4 Kr, a Macca MaJb4HKa
M=20 xr?

206: Haiitn mowHocts W, pa3BHBaemyl0 MOPOXOBBIMH ra-
3aMH NPH BLICTPENe H3 BHUHTOBKH, €C/IM IJIHHA CTBOJA /==
=] M, mMacca nyan m=10T, a CKOPOCTb NYJIH NPH BbLIETE ) =
=400 m/c. Maccoii ra3oB, CONPOTHB/IEHHEM [IBHXKEHHIO MYJH H
otgayeil BHHTOBKHM npeHe6peub. CUMTATh CHJY JHaBJE€HHS Tra-
30B MOCTOSIHHOH B TeYeHHe BCEro BPeMeHH ABHIKEHHS MYJH B
CTBOJIE,

207. lBa aBTOMOGH/S1 C OLMHAKOBBIMH MaccaMH OLHOBpeE-
MEHHO TPOTralTCi C MeCTa H JABHXKYTCH pPaBHOYyCKopeHHO. Bo
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CKOJIbKO Pa3 MOILHOCTb NepPBOro aBTOMOOMJS 60Jiblile MOMIHO-
CTH BTOPOTO, €CJIH 3a OHO U TO e BpeMs INepBblii aBTOMOGHIIb
IOCTHraeT BABOe GoJibllieli CKOPOCTH, YeM BTOPOH?

208. ABTOMOGHJIb Macchl m=1 T Tporaercsi ¢ MecTa H, IBH-
rascb paBHOYCKOPEHHO, NpPOXOAHMT myTb $=20 M 3a BpeMd
t=2 c. Kakywo momuocts W po/mkeH pa3BHTb MOTOP 3TOrO
aBTOMOGHJISI?

209, MoTopn! 3/71€KTPOBO3a MpPH IBHUXXEHHH CO CKOPOCTBIO
v=72 KM/4 notpebasior mowmnocte W=800 kBr. K. n. a.
CHIOBOH ycTaHOBKH 3JekTpoBo3a 1=0,8. Haiitu cuny Ttarn
F wmoTtopos.

210. Kako#t MakcuMaJ/bHBI] MNOABEM MOXKET MPEONOJeTb
TemloBo3, pasBHBatoLluit MowHocTh W =370 kBT1, nepemelnas
coctaB Mmaccnt m=2C00 T co ckopocTbio v=7,2 KM/u? -CyuTaTh
YyroJ HakJOHAa o [OJIOTHA MKeJe3HnH NOPOrH K TOPH30HTY
MasibiM, a CHJy CONPOTHBJIEHHS [BIHXKEHHIO PaBHOH kmg,
rae k=0,002.

211, MomHocTh ruapoctannud  W=73,5 MBr. Haiitu
o0beMHBIH pacxol Boawl Vy, ecan K. n. A. craHuuu N=0,75 n
NJIOTHHA MIOJHMMAaeT YPOBEHb BOAbI Ha BhicoTy A=10 M.

212, TlogpemHbIH KpaH 3a BpeMs [=7 4 NOAHHMAET MaccCy
m=3000T cTpouTe/IbHbIX MaTePHaJ/IOB Ha BbICOTY A =10 m. Kako-
Ba MoliHocTh W IBMratesst KpaHa, €C/IH K. 1. 1. KpaHan= =0,6?

. 213. Tpakrop maccet m=10 T, pa3BHBAIOWHUE MOILHOCTb
W =150 kBT, noguumaeTrcs B ropy cO CKOpPOCTbiO U=D5 Mm/c.
Haiiti yros Hak/ioHa a ropsl K TOPH3OHTY.

214. Tpancnoprep noauumaer maccy m=200 Kr necka Ha
apTOMAllMHy 3a Bpems f=1 c. [nuHa JeHTbl TpaHcnopTepa
{=3 M, yron HakJoHa ee kK ropusonry =30°. K. n. 1. Tpau-
cnoprepa 1m=0,85. Haiitu mownocts W, pasBuBaemyto ero
3JIEKTPOJBUT aTeJsIeM.

215. Illapuk npukKpenJeH K KOHLY HEBECOMOH »KeCTKOH
cnuupl, umetowieii aauny /=10 cm. BTopo#i koHen cnuibl 3a-
KpenJieH Tak, 4TO CITHUA C I1aPHKOM MOXeT CBOGONHO BpallaThb-
CcA B BEepPTHKANIbHOH MJIOCKOCTH. Kakylo MHHHMaNbHYIO CKO-
poCTb U B T'OPH3OHTAJbHOM HaMNPAaBJAEHHH HYXHO COOGLIMTBL
LIapUKy, YTOOH! ClIHUA cAeJiaa NOJHbIH 060poT? B HauasbHbI
MOMEHT CNHlla BepTHKa/lbHa M LIADHK PACMOJIOXEH BHH3Y.

216. Tsoxenblit [WapHK, NOJBelUeHHbIH Ha HePacTSIMHMON H
HEBECOMOH HHTH, HMelollell AJIMHY [/, OTK/IOHSIOT OT BEePTHKAJH
Ha YroJ & ¥ 3aTeM OTIyCKaloT. Kakyi MakCHMaJbHYIO CKO-
pOCTh v TNpPHOOpETeT IIapHK?

217. Teno GpoLIEHO MOA YIJIOM K FQPU3OHTY CO CKOPOCTBIO

Hcnonp3ysa 3akoH coXxpaHeHHst SHEPrHHM, HaHTH CKOPOCTb
TeJa U Ha BBICOTE fi HaJ OPH3OHTOM.
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218. Kamenb Maccet m=300 r 6poieH ¢ GallHH rOPH30H-
TaJIbHO ¢ HEKOTOPOil cKopocThio. Crycrsi BpeMst =1 ¢ CKo-
pPOCTb KaMHs €OCTaBHJ/a ¢ ropusoHtoM yroa a=30°. Haiitu
KHHETHYECKYI0 SHepruio K KaMHSI B 3TOT MOMEHT.

219. KameHb MacChl m=35 KI yna/j ¢ HEKOTOPOH BRICOTAL.
Hafitu kunernueckylo sHepruio K KaMHs B cpeiHell TOYKe
€ro NyTH, €c/H OH NMajaJ B TeYeHHe BpPeMeHH {=2 c.

220. Kakoi#i kunetHueckoi sneprueii K o6saaaer TeJo Mac-
cel m=1 kr, najaiomee 6e3 HayaJbHOH CKODOCTH, CIYCTSA
BpeMsi {=5 c mocJie Hauala DafeHus?

221, Tlyns, BbileTeBlIasi M3 BUHTOBKH BEPTHKAJbHO BBEPX
CO CKOPOCTBIO Uy=1000 M/c, ymaja Ha 3eMJIO CO CKOPOCTbIO
v=>50 m/c. Kakas paGora A Gblia coBepllieHa CHJIOH COMNPO-
THBJEHHS BO3AyXa, ecad macca nyan m=10 r?

222, Tlyns maccel m=0,3 r, BhilylleHHasl U3 NHEBMAaTH-
YyeCKOH BUHTOBKH BEPTHKAJIbHO BBEPX, yMaJ/a Ha 3eMJII0 COYCTs
Bpems =11 c. KakoBo cpesHee faBiieHHe BO3lyXa Ha NYJi0
BHYTPH CTBOJIa, €CJIH €r0 ANiuHa =45 cM, a inamerp d=4,5 mm?

223. Teso 6pomeﬂo BEPTHKA/NbHO BBEPX CO CKOPOCTbIO
v=49 w/c. Ha kakoii BeicoTe h ero kuHeruyeckas sueprus K
GyleT paBHa NOTeHIHaJabHOH 3sHepruun U?

+ 224, K rteny MaccH m=4 Kr NpHJOXKEHAa HanpaBJieHHas
BepTHKa/lbHO BBepX cuaa F=49 H. Hafirn kunernueckyio
sHepruio K Tesa B MOMEHT, KOTJa OHO OKAaXKETCSl Ha BbICOTE
h=10 M Haa 3emjell. B Haua/lbHBI MOMEHT TE€JI0 NMOKOHJOCH
Ha [OBEPXHOCTH 3eMJH.

225. Teso, GpolueHHoe ¢ BhICOTEl =250 M BepTHKaJbHO
BHHU3 CO CKOpocThio v=20 M/C, MOrpy3usoch B IPYHT Ha IJy-
6uny h=20 cM. Haiitu cuny conporusnenuss F rpyHra, ecau
Macca TesJa m=2 Kr.

226. [lns 3a6uBKH cBau rpys macchl m=200 Kr nopHu-
MaloT CO CKOPOCTbIO U=5 M/C, a 3aTeM OTNYCKAalOT Ha BHICOTe
H =10 m, nocsie yero oH ABHKeTcs CBOGOAHO 10 YAapa O CBalO.
Macca cpau M=300 xr. Cuia cONpOTHBJIEHHS T'DYHTa JBH-
skenuio cean F=20 kH. KakoBa sueprus rpysa E B MOMEHT
ero yaapa o cBawo? Ha kakyio raybuHy A onyckaercss cBas
nocsie Kaxaoro yaapa? C Kako# MaKCUMaJbHOM 4YacCTOTOH n
MOXHO NPOH3BOAMTBL YAaper CuuTaTb YCKOpPeHHe CBOGOAHOrO
nagenua g=10 wm/c.

227. CamoJier Macchl m=5 T ABHraJjcsi rOPH3OHTAJNbHO CO
ckopocThio v;=360 kM/4. 3aTeM OH MOAHAJCHA HA BBHICOTY h=
=2 kM. Ilpu 3ToM ero ckopocTb crana v,=200 km/u. Haiitu
paGoty. A, 3aTpaueHHYI0 MOTOPOM Ha NMOXBEM CaMOJIeTa.

228. Hyna_maccu m=20 r, BHINYyHI€HHasl MOX YrJOM «
K TFOPH30HTY, B BepXHel TOYKE TPAeKTOPHH HMEET KHHETHye-
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ckyo sHepruio K=88,2 JIxx. Haith yron «, ecnm HauajbHas
ckopocTb nyau v=600 m/c.

229. Yenosex Maccel M npbIraer noj yriioM o K rOpH3OH-
'Ty CO CKOPOCTbIO Uy. B BepxHe#i Touke TpaekTopHH OH Gpocaer
CO CKOPOCTBIO U BePTHKaJbHO BHH3 I'DPy3 Macchl m. Ha kakyio
o0y BBICOTY A TOXNPBICHYJ YeJOBEK?

230. Bpoulennoe BepTHKaIbHO BBEpX Teo Macchl m=200 r
ynano Ha 3emso cnyers Bpems f=1,44 c¢. Hailtu kudernye-
CKYI0 3Hepruio Tesa K. B MOMEHT NajleHHs Ha 3eMJIIO U [0-
TeHUHaNbHYIO 3Hepruio U B BepxHe#l TOuKe TPaeKTOPHH.

231. Ms4 nagaer ¢ BhicOTHl h=7,5 M Ha raaakui noa. Ka-
KYIO CKOPOCTb U HYXKHO COOOIMTB Msyy, 4TOGbI MOCJE ABYX
yAapOB O MOJI OH NMOXHSJCS N0 NMEePBOHAYaJbHOH BBICOTHI, €CJIH
npH KaxjaoM yAape Msu rtepser 40% suepruu?-

232, KonbkoGexell, pasorHaBLINCh 10 CKOPOCTH U, BDHe3-
Xaer Ha JensHylo ropky. Ha kakyio BricoTy A OT Haua/ibHOro
YPOBHSI OH NMOAHHMETCS, €CJIH I'OPKa COCTaBJSeT YroJ o C ro-
pusontom?  Koadipuuuent
TPEHHA MEX1y KOHbKaMH H
JIBAOM paBeH k.

_ 233. CaHKH CBE3XKaioT C

Puc, 43. ropel, UMelollel BBICOTY A M

yroJ HakKJOHA K TOPH30HTY

o, ¥ ABHXYTCA JaJjiee 1O rOPH3OHTAJbHOMY Y4acTKy (puc. 43).

Kosdduument TpeHus Ha BceM NYTH OJHHAKOB H paBeH K.

Hafitu paccrosinue s, KoTopoe NpoifyT CaHKH, ABHCAfCh IO
FOPH30HTAJBHOMY Y4YacTKy, AO MOJHOH OCTaHOBKH.

- 234. Kupnuy c pasmepamu [X2/X4l xnanyr Ha rOPH3OH-
TaNbHYIO IJIOCKOCTB MOOYEPeNHO B TPEX Pa3/IMYHBIX INOJIOXKe-
Huax. Kak MeHsieTcsi moTeHuHasNbHAsh SHEPrUs KHUPMHYA NPH
U3MEHEHUH ero MOJIOXKEHUS? ’

235. Kakyio paGoty A HYXHO COBEpIIHTb, YTOOHI MOAHSTH
FPYHT Ha NMOBEPXHOCTb 3eMJIH NPH PHITbE KOJIOALA, HMEIOLLero
ray6uny h=10 M n monepeuHoe ceyenHe S=2 m?? Cpenuss
MJIOTHOCTh TpyHTA p=2-103 Kr/mM%. CUUTaTb, YTO BHIHUMaeMbii
TPYHT pacChiNaercsi TOHKHM CJIOEM IO IMOBEPXHOCTH 3eMJIH.

236. OpHopomHasA NeNmoYKa IJHHBL [ JIEXKUT HA TJIaJKOM
crosie. HeGosbuiass 4acTh [ENOYKH CBELIHBAeTCs CO CTOJA.
-B HauasibHBIHI MOMEHT BpeMeHH JiexallHuii Ha CTOJIe KOHel Lie-
MOYKH MPHIEPXKUBAIOT, ‘A 3aTeM OTHYCKAIOT, H LENOYKA Hauu-
HaeT TOJ AeACTBUEM'CHJIbI TSXKECTH COCKasb3bIBaTh CO CTOJA.
Haiitu ckopocTb, ABHXKEHHSI HEMOYKH B TOT MOMEHT, Korjia
AJMHA CBeliHBaIOLLeiCs yacTH ¥<ll/2.

237. Kosomeu, umeromuit ray6udy A u niomanb IHa S,
HaNoJIOBHHY 3anoJiHeH Bojofi. Hacoc BbiKayMBaeT BOAY M MO-
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ZiaeT ee Ha MOBEPXHOCTb 3eMJlH Yepe3 UHIHHADHUECKYIO TPYOy
panuyca R. Kakyto pafory A coBepwIMT HACOC, €CH OH- BBI-
KayaeT BCIO BOAY M3 KOJOALA 3a Bpems £?

238. CpuHuoBBI wap maccel m=>500 r, ABMXKywuiica co
ckopocTbio v=10 M/c, coynapsiercs ¢ HEMNONBHXHHIM [apOM
43 BocKa, uMmetoilnm maccy M =200 r, nocJjie yero o6a wapa
IBuxyTcs BMecTe. Hafith kuHeTnueckyio sHepruto K 1mapos
NocJIé COYAapeHHs.

239. IlnactmaccoBbifl wap macchi M Jexut Ha NOJCTaBKe
¢ otBepctHeM. CHH3Y B LIap uepe3 OTBEPCTHE NONajaeT BEPTH-'
KaJbHO JIeTsillasi myJsi Macchl m H NpoGHBAeT €ro HaCKBO3b:
ITpu stoM wap noxackaxkuaeT Ha BbicoTy f. Ha Kakyio BH-
coTy h Haj MOACTaBKOH NOAHHMETCA NPOOGHMBINas LIap MyJs,
€CcJAH [Nepej MomnalaHueM B AP OHA HMeJa CKOPOCTh Ug?

240. Uetbipe onHHAKOBBIX Teja Macchl m=20 r KaxJIoe
pAcMoJIO’KeHbl Ha OAHOH NpSAMOH Ha HEKOTOPOM PacCTOSTHHH
apyr ot apyra. C KpalHHM TeJIOM COYAapseTcst TaKOe e TeJlo,
HMelollee CKOPOCTD v=10 M/c ¥ ABHXKYylLleecs BIOJb NPSIMOH,
Ha' KOTOpO#i pacnoJioxenbl Tesa. Hailitu- kuneTnyeckyo snep-
ruto K cucTembl mocse coylnapeHuH, cuutasi cOypapeHHs Ten
a6COJIIOTHO HeynpyrHUMH.

241. Ha ropu3oHTanbHOH NJIOCKOCTH CTOSIT ABA CBSI3aHHBIX
HUTBIO OJMHAKOBBIX OpycKa, MeXAYy KOTODBIMH pPacloJIOKeHa
CKaTasl NpPY:KHHa, He CKpenJieHHast ¢ 6pyckamu. Hutb nepe-
JKHraloT, M GPYCKH pacTaJIKMBalOTCsl B pa3Hble CTOPOHBI TakK,
YTO pacCTOSIHME MEXAY HHMH BO3PacTaeT Ha BENHYHMHY Al
Haiitn noTeHuuanbHyio sHepruio U cXKaToll NpPYKHHBI, eCJH
Macca Kaxjoro 6pycka paHa m. Kos(ouureHt Tpenns mexay
GpycKaMH M [JOCKOCTBIO paBeH k.

242. TlpoucxomMT HEHTpa/JbHOE COYyAapeHHe OBYX albco-
JIOTHO YNPYTHX LIAPOB, UMEIOUUX Macchl My H My, U CKOPO-
CTH ©v; U V,. HaliTh ckopoctH wmapoB

nocje coylnapeHus.
243. Bpycok Niex<HT Ha [He sllHKa X lg

y crenku A (puc. 44). Shwmmk B pe-

3yJIbTaTe KPAaTKOBPEMEHHOTO BHELINEro 7 T

BO3€ACTBHSA Ha  NPOTHBOMOJIOXKHYIO
€TeHKy B Haual IBHratbcst TOPH3OH-
TaJIbHO CO CKOpocThio v. Paccrosinue
MEX]y CTEHKaMH A n B paBHo [. Huuna 6pycka Masa no cpas-
HeHHIO ¢ [. Macchl simka u 6pycka ofuHakoBbl. Yepes kakoe
BpeMﬂ t 6pycok BHOBb KocHeTcsi cTenkH A? Cuutath coyaa-
penue Gpycka co cTeHkoil B a6comoTHO ynpyrum.

244. Knun maccel M HaXomuTCs Ha MAeasbHO IJIaJKoH ro-
pH3oHTa/IbHO# MockocTH. Ha kanHe nexuT 6pycoK Macchl 1,
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KOTOPHIA NOA AEHCTBMEM CHJIBI TSIKECTH MOXKET CKOJb3UTb [0
KJIHHY Ge3 TpeHHsi. Hak/JoHHAa® NAOCKOCTh KJIHHA HMeEeT MJaB-
HBIH -TlepeXofl K FOpH30HTAJbHOH MJIOCKOCTH (pHc. 45). B Ha-
YaJbHbI MOMEHT €HcTeMa
nokounach. Hafitu  cko-
POCTb U KJIHHA B TOT MOMEHT,
korna GpycoK ¢ BBICOTHI h
COCKOJIb3HET Ha MJIOCKOCTD.
245. Tlatb onMHAKOBBIX
11apOB, LEHTPHI KOTOPHIX Jle-
77 / 777, JKaT Ha OAHOH mpsMoH, Ha-
Puc. 45. X0AATCS Ha HeOOJIbINOM pac-
CTOSHUH JpYyr OT J;pyra.
C KpallHUM LIapOM coyJapsIeTCs  TaKOH Ke [iap, HMEOLLHH
ckopocth v=10M/c ¥ ABHXYUHACS BLOJb NPAMOH, COEAUHSIC-
uied uenTpnl wapos. Hafith ckopocts nocsiensero wapa,
cyuTasl COYHapeHHs WapoB abCO/IIOTHO YMNPYTUMH. ‘
¢ 246. VpmeanbHo ruaikuid wap A, ABHXKYUIHICS CO CKO-
POCTBIO Uy, ONHOBPEMEHHO COYAapseTCs ¢ ABYMS TAaKHMH XKe,
COMPHKAcaIOIHUMHCA MeXAy coboit wapamu B u C (puc. 46).

-5 O 8

Puc. 46. ‘Puc. 47.

v

HaiiTi CKOPOCTH LIApPOB MOCJ]E COyAapeHusi, CUHTAs Coylape-
HUs 11apoB abCOJIIOTHO YIPYrUMH.

247. [1Ba uaeasbHO TJ1aflKHX Iuapa pajauyca 7 Jexat, CO-
npuKacasicb Apyr ¢ APyrom, Ha HA€aJbHO TNaAKOH TOPH3OH-
TaJbHOH nNJOCKOCTH. TpeTult Tako#t ke wap panuyca 2r,
JIBHXKYIIMHACA CO CKOPOCTLIO Uy MO TOIl Ke MJAGCKOCTH, COoyjla-
psieTcst ONHOBPEMEHHO ¢ JABYMsl 1uapamu (puc. 47). Haiitu
CKOPOCTb GOJIbHIOrO Hiapa NocJ/e COYAapeHust, cuuTasi Coyna-
peHHs 1apoB alCOJMOTHO YHPYTHUMHU.

248. Tloa KakuM yrJjoMm o pasJjeTarorcsl mnocje abCOJIFOTHO
yIPYroro coylapeHHs JIBa OJMHAKOBBIX HIEaNbHO TJIaXKHX
1Iapa, ecyu A0 COyJdapeHHs OAMH H3 HHX NOKOWJCH, a NPYro#
JIeTe]l CO CKOPOCTBIO Uy,  HamnpaBJeHHOW mnojx yrjoMm oz=()
K TIpSMOH, COeAMHSIOEH HMX LEHTPbl B MOMEHT COyJapeHHs?

249. [JlBa aOGco/OTHO yNpyrHX LIapa JeTAT HaBCTPeuy
Ipyr Apyry. KuHeTHuyeckasi 3Heprus nepeoro mapa B k2 pa3
GoJiblite, yem Broporo (k=4/3). Ilpun KakoM OTHOLIEHHH U,/v;
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CKoOpocTeH 10 yJapa lapsl nocje yaapa 6yayT ABUrathCs B Ty
’Ke CTOPOHY, YTO M NMepPBHIA Mmap A0 yAapa, €CJIH Macca NnepBoro
wapa m; 60JbLIE Macckl BTOPOrO Luapa fmq?

250. [IBa a6COMIIOTHO YNPYrHX WIapHKa C MaccaMH my=
=100 r u m,=300 r NOABEILEHbl Ha OJMHAKOBBLIX HUTHAX JUIMHEI
{=50 cm kaxpas (puc. 48). [lepBwili WapHK s
OTKJIOHSIIOT OT MOJIOXKEHHUsI PaBHOBECHS Ha YroJl
a=90° u ornyckaior. Ha kakyio BbICOTY NOJA-
HHUMETCS! BTOPOH LIapHK NOCJe COyAapeHHs?

251. Wapuxk Gpocator U3 ToukH A BepTHKaJb-
HO BBepX C HayaJbHOH CKOpOCTBIO ¥,. Korga l
OH JOCTHraeT NpelesbHOH BLICOTHI MOABEMA, H3
TOUKM A N0 TOMY e HanpaBJeHHIO C TOi Xe
HayaJ/bHOl CKOPOCTBIO ©, OpocaioT ApYroH Ta- m, CI),,,
Koll ke wapur. Yepes HeKOTOPOe Bpems LiapH- z
KH BCTPEYAIOTCS U MPOMCXOAHT abCOJMIOTHO YII- Pue. 48
pyroe coynapenue. Ha kakoili BbicoTe covaa-
pstotcst wapuku? Ha kakylo BbICOTY noc/e coylapeHHst Mof-
HHUMETCS TMepBblil [IapuK?

252. CHapsj npH BepPTHKAJbHOM BHICTpene NOCTHT BhICLieH
Touky noJsieta h=3000 M H pasopBa/ics Ha JBa OCKOJKa C Mac-
caMH m;=3 Kr 0 my=2 Kr. OCKOJIKH NPOLOIKAIOT JIETETH [0
BepPTHKa/J¥ — nepBblii BHHM3, BTOpoi BBepx. Halitu ckopoctu
OCKOJIKOB U; H U, 4epe3 BpeMsi {=2 ¢ nocJie B3pbIBa, €CJAH HX
noNHasl 5Heprus B MOMEHT B3puiBa £=247 kJx.

§ 8. /lunamMuka BpalaTeJLHOTO ABHIKCHHA

[lpu pewesun 3ajay Ha AHHAMHKY BpallaTebHOrO ABHIKEHHSA CJaeayeT
nOCTYNaTh TaKHM e 06pPa30M, KaK H NPH pellleHHH 3a1ad HA AHHAMAKY nps-
MOJIHHEHHOTO ABUKeHHs. [1pex e Bcero HYXKHO BhISICHUTB, KaKHe CHJH feli-
CTBYIOT Ha ABMXKYLUHecs Tesa, W H306PA3HUTh 5TH CHJLI Ha yepTexe. 3aTeM
clledyeT 3alMcaTh YPaBHCHKS [BHIKEHHS.

[lpy paBHOYCKODEHHOM BpalU€HHH Tesa NO OKPYXHOCTH HEeHTPOCTpe-
MHTEJIbHOE YCKOPeHHe a,=v¥/R=@*R B CyMMe C KacaTeJbHEIM YCKOpEHHeM
ay DaeTr nosHoe yckopeHue Tesa. [Ipn paBHOMEPHOM BpalleHHH YCKOpeHHe
@y, XapaKTepH3yloilee H3MeHeHHe CKOPOCTH [0 MOAYJIO, PaBHO HYJIO H
LIOTHOE YCKOPEHHe ONpelessfieTcs TOJIbKO LEHTPOCTPEMHTEbHBIM yCKOpe-
uueM: a=1v*/R=w?R.

CorsiacHo BTOpoMy 3aKoHy HewToHa

mv*/R= Y F;,
rie D F— cymMa npoeKunii cua Ha Hanpabaenne paguyca. Ecan npoexuis

CHJIH HampaBjieHa K LEHTPY, ee HYMKHO CYMTATh MOJOXHTeNbHOM, ecad OT
LEHTPa — OTpHLATebHOM, DTY. CYMMY NPOEKIHMi CHJ 4acTO Ha3HIBAKOT LEHT-
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poCTpeMHTeNbHOM cuiofi. OfHAKO clefyeT MMeTb B BHAY, YTO HeT OCOOBIX
UEHTPOCTPEMUTENLHEIX CHJI CelHUUeCKOi IPHPOJBI, a €CTh CyMMa Npoek-
UMl Tex CHJI, KOTophle BOOGIE PaccCMaTPHBAIOTCH B MEXaHHKE H.O KOTOPHIX
KPaTKO TOBOPUJIOCH BO BBeleHHH K § 4.

253. Hlapuk maccet M nojBelieH Ha HUTH, UMeIOLIEH IJIH-
ny [. Ilapuk OTKJIOHSIOT OT NOJOXKEHHUS paBHOBECHS Ha
yroa o,=90° u ornyckaiooT Ge3 ToMuKa. B TOT MOMeHT, Koria
IIADUK MPOXOAHT IOJOXEeHHe DaBHOBecHsl, Ha Hero CajauTcs
MyXa Macchl /1, JeTeBllasi TOPHU30HTANbHO HAaBCTPeYy LIAPHKY
co ckopocthio v. Ha Kakofl yros @ OTKJIOHHTCS MOCJE 3TOrO
wapHuk?

254. Ha ropusoHTanbHO Bpalllatoiefics mJjaaTgopMe Ha
paccrosiiuy R=>50 cM or ocu BpaiieHus Jexut rpys. Ilpu
KaKoW 4acToTe n BpallleHHs nAaTqOpMbl FPYy3 Ha4HET CKOJlb-
3uth? KosdduuueHt TpeHHs Mexay rpy3oM M mJatdopMon
£=0,05.

255. Ha kpaio ropu3oHTa/NbHO Bpalnatoueics maatqopMel
paauyca R=1 ™ Jexur rpy3s. B kaxoii MOMeHT BpeMeHH ¢
nocJie HauaJjla BpallleHUs naaTdhopMbl IPY3 COCKOJIb3HET ¢ Hee,
eCJIH €e- BpallleHHe PaBHOYCKODEHHOE U B MOMEHT BpEMEHH
t,=2 MHH OHa HMeeT yrJIOBYIO cKopocTb w=1,4 pan/c? Kos¢-
GUUHEHT TPeHHA MeXAy rpysoM H maatdopmoit k=0,05.

256. KakoB pmo/mkeH ObiTb MHUHHMaJsbHBIH KO3(dHUHEHT
TpeRusl kB MeX1y IUMHAMH aBTOMOOHJS M acdia/bTOM, 4TOGHI
aBTOMOOHJIb MOT MPOHTH (€3 NPOCKa/b3bIBaHUS 3aKPYrJyeHHe
paauyca R=100 M npu ckopoctH v=>50 km/4?

257. Teno maccel m=200 r paBHOMEPHO BpalllaeTcsl B ro-
PU3OHTAJbHOMH MJIOCKOCTH 110 OKPYXHOCTH paguyca R=0,5 m
¢ yactotoit n;=3 06/c. Kakyio paGory A HYKHO COBEpLIHTH,
yTOGbl YBENMYHTb YAacCTOTy BpallleHHsl A0 H,=5 06/c?.

"258. bapa6an cylwuabHON MALUKHBI, HUMEOWKHA JAHAMETp
D=1,96 ™, Bpamaercs ¢ yrJoBofi ckopocTbio ®@=20 paa/c.
Bo ckosbko pa3 cuna F, npuxumamouiasi TKaHb K CTEHKE,
GoJibllie CHJIBL TAXECTH Mg, AeHCTBYIOLIEH Ha TKaHb?

259. Camoner penaer newmno HecrepoBa («mMepTBYIO mer-
JI0»), HMewolylo paauyc R=255 M. Kakyioo MHHUMaJbHYIO
CKOPOCTb U HOJIXKEH HMeTb CamoJ/leT B BepXHeH Touke NeTJH,
yTOOBI JIETUHK He MOBHC HA PEMHSX, KOTOPbIMH OH NPHCTErHYT
K NHJIOTCKOMY Kpecay?

260. C xakuM MaKCHMaJbHbIM MEPHOJOM T MOKHO PaBHO-
MepHO BpalllaTb B BEPTHKaJbHOH MJOCKOCTH WIAPHK, NPHBS-
3aHHBIA K HHUTH, HMOWel AnnHy [=2,45" Mm?

261. HesecoMblil cTepxeHb pPaBHOMEPHO BpalllaeTcsi B TO-
PH3OHTaJbHOH NJIOCKOCTH ¢ yactotodi n. Ha paccrosHusx
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I; u [, oT ocu BpallleHHs 3aKpemnJieHbl TPYSBl C MaccaMu fity
u m;. Kakasi ropusonTtasbHasi cuia F eHCTByeT Ha oCb Bpa-
IeHHs], eCJH OCh HAXOAUTCH MeXAy rpy3amu?

262. Astomo6uabp Macchl m=1000 Kr jABHXKeTCs CO CKo-
pocThio ¥=36 KM/4 10 BBIMYKJIOMY MOCTY, HMEIOLEMY PaiHyc
kpuBu3Hel R=50 m. C xako#l cuyolt F faBUT aBTOMOOUJIb Ha
mocT B ero cepennHe? C KakoH MHHHMAJIbHOA CKOPOCTBIO Upy,
JOJIKEH JIBUraTbCsl aBTOMOOHMJIb JJ1S1 TOrO, YTOObl B BepXHELl
TOYKE OH IepecTasjl OKas3blBaTb JaBJEHHe Ha MOCT?

263. ApToMoGusb Macchl m=2000 Kr IBHKeICS CO CKOpO-
CThIO =36 KM/4 10 BOTHYTOMY MOCTY, HMEIOILEMY PagHyC Kpk-
susel R=100 M. C kakofi cuiofi F paBHT aBTOMOOHJIb Ha
MOCT B €ro cepeiuHe?

264. ABTOMOGHJ/Ib MacChl M JBUXETCA CO CKOPOCTBHIO ¥ MO
BBITYKJIOMY MOCTY, HMIOLIeMYy DaiHyC KPHBH3HEI R. C xaxkoit
cunofi F naBHT aBTOMOGHJIbL HAa MOCT
B TOYKe, HampaBJieHHe Ha KOTODPYIO H3
IeHTpa KPHMBU3HBI MOCTa COCTaBJISET C
HalpaBJIEHHEM Ha €ro CepeiuHy yroJa
o (puc. 49)?

265. Uepes pexy wupuabl d=100Mm
nepeGpolleH BHINYKJLIAE MOCT B opme
JIYyrH OKPYXHOCTH. BepxHss Touka mo-
cTa nojHUMaercsi Hal, GeperoMm Ha BbI-
coty h=10 M. MocT MOXeT BblAep»KaTb
MaKCHMaJbHYIO CHy AaBJenus F=44,1 kH. Tlpu xaxoit cko-
pocth rpy3oBrK Maccel m=>5000 Kr MoXxer nepeexarb yepes
MOCT?

266. HeBecomeill cTepkeHb MOXKeT BpallaTbcsi 6e3 TPeHHs
BOKPYr TOPH30HTAJIbHONH OCH, NMEpHEeHAHKYJSPHOH K CTep-
HIO M MpPOXOAsIled uepe3

Puc, 49.

Tougky O (puc. 50). Ha /t(i)l

CTepXKHE C ONHOH CTOPOHBI O U CP
OT OCH YKpenJeHbl OJHHa- ? ) 7@; L2
KOBble 10 Macce rpy3bl Ha T >
pacctosuusx [ u l/2 ot Tou- Puc. 50.

ki 0. C jpyrofi CTOpPOHBL
Ha CTepXKHe YKpeIJeH rpy3 yABOEHHOH MacChl Ha PacCTOSTHMU
{/2 ot ocu. B HavanbHBIH MOMEHT cTepieHb GbLJI PACIOJIONKEH
TOPH30HTA/IbHO, a 3aTeM oTnylleH Ge3 Tonuka. Haitu cko-
POCTb U CPEIHEro rpysa B MOMEHT MPOXOXKIEHHS CTePXKHEM
010JI0XKeHHST PaBHOBeCHS.

267. YenoBek macchl m=70 KI CHAWT Ha CepeluHe Tpare-
uun. [lanka Tpaneuny mojiBelleHa Ha BepeBKaX JJIMHBI [=8 M.
Ilpn xayaHHH 4eJIOBEK MPOXOAHUT MOJIOKEHHE PABHOBECHS CO
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ckopocThio v=06 M/c. KakoBa cuna HaTsikenust T kapoi Be-
PEBKH B 3TOT MOMEHT?

268. Illapuk macchl 7, NOABEILEHHbIH Ha HUTH, OTKJOHSIOT
OT NOJIOXKEHHs1 paBHOBecHss Ha yroa a=90° u oTnmyckKaioT.
KakoBa MakcuMmaJsibHasi cHJa HarsxKeHuss T HHTH?

269. I'pysuk maccel m=20'r, NPHKPENJEHHBIN K KOHILY
HEBECOMOT'0 CTepKHs, HMetollero AauHy [=40 cM, paBHOMEPHO
-BpalllaeTcsl B BEPTHKAJIbHON NJIOCKOCTH BOKPYT APYrOro KOHIA
¢ vacroroit n=10 06/c. Haiitn cussl HaTsikenuss T, u T, cTep-
XHS B ‘MOMEHTHI NPOXOXKJIEHUSI TPY3UKOM BepXHell H HHXKHeH
TOUEK TPaeKTOPHH.

270. HeGonbinoe teno macchl m BpallaeTcsi B BepTHKaJb-
HO# NJIOCKOCTH Ha HeBecoMoH wiTanre. Hafitu pasHocTb cHJl
HATSKEHUS LITAHTH B CJyyae, €CJAH: a) CKOPOCTh BpalleHHs
nocTosiHHa; 6) M3M@HEHHe CKOPOCTH BpalleHUs BbI3bIBAETCH
CHJIOH TSXKECTH.

271. lllapuk macchl m noJpelleH Ha HHUTH, BbIIEPXKHUBatoOLLeR
cuay uamspkenua T=2mg. Ha kakol yron a oT BepTHKannu

scouidgpds  {YKHO OTKJIOHHTB LWAPHK, ytoOBl OH 060p-

i BaJl HUTb, NPOXOLS uepe3 IMOJIOXKEeHHe paB-
~ HOBECHSI.

P 272. Wapuk maccel m nojBelleH Ha HH-

! TH, uMetowled aauny . B-Touke A, orcros-

! ued OT mojBeca Ha pacCTOSIHUM a 1O Bep-

‘TuKaJH, BOWT rBo3ab (puc. 51). MHsBectio,

YTO HMTb OOpBIBaeTCss MNpH CHJE HaTaXe-

nust T>mg. Ha kakofi MHHHMaJbHLIH yroJ

¢ OT BEPTHKAaJM HYXHO OTKJOHHMTb Tpy3,
uyToObl NPH JaJjbHelilleM CBOOOIAHOM JBHKe-

Puc. 5. HHHU K TI0JIOXKEHHIO0 PaBHOBECHS! HHUTh 060pBa-

Jlacb, 3aleNuBIUHCh 32 [BO3Lb?

273. Ilpu kKakoMm OTHOILUEHHMW Macc My/m, jBa Tefaa, CBs-
3aHHblE HHTBIO, MOT'YT BpalllaThCsl C OAHWHAKOBBIMH YIJIOBLIMA
CKOpPOCTSIMH Ha TJ1aJKOH TOPH3OHTaJbHOH HOBEPXHOCTH, €CJIH
oCb BpallleHusl JeJHT HUTb B OTHolleHuu | :3? |

274. [To BepTHKaJIbHO pacnoJioXeHHOMY 00pyuy paanyca R
Moxer 0e3 TpPeHHsI CKOJb3UTb KoJeuko. O6pyy Bpallaercs
BOKDYT BePTHKa/lbHOH OCH, NPOXOAsflllell 4yepe3 ero LEHTP.
Kosieuko HaxXoAWTCS B PaBHOBECHHM Ha BBICOTE A OT HMXKHeH
TOYKH 06pyya (puc. 52). Hailtn yrsoBylo ckopocTh © Bpalie-
Husl obpyua.

275. Ha BepTHKanbHOH OCH yKpenseHa FOPH3OHTaJbHAR
lITaHra, no KOTOPOH MOTyT 6e3 TpeHMS MepeMellaTbCs ABa
rpysa ¢ MaccaMM #1; ¥ m,, CBSI3aHHbIe HUThIO JJuHH /. CucreMa
BpalllaeTcs C YIJIOBOH CKOpOCThi0 ®. Ha Kakux paccTosiHUAX
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OT OCH.HaXOASITCS TPy3bl, OYAyUH B
MONIOXKEHHH -paBHOBecHsi?  KakoBa
Opd 3TOM CHJIa HaTsKeHus T HUTH?

276. Masbuuk Maccl m=45 Kr
BpalllaeTCst HA (THFAHTCKHX Liarax»
¢ uactorofi n=12 o6/vud. [dnuHa
kaHata =5 m. KakoBa cuna Hats-
xkeuuss T kaHata?

277. KameHb, mnoaBelHeHHbIH K
MOTOJIKY Ha BepeBKe, IBHKETCS B
TOPH30HTANbHOH [JIOCKOCTH MO DK-
PYKHOCTH, OTCTOSUIEH OT MOTOJIKA -
Ha paccrosHud h=1,25 M. Ha#itu Puc. 52.
nepuox v obpalleHHsl KaMHS.

278. Illapuk macchl m, NOABElIEHHBI!I Ha HHTH, HMeloLlel
IuHy [, Bpalaercsi B rOpH3OHTaNbHOH mJockocTH. KakoBa
IoMKHa OBITh cuJa HaTspkeHHst T HuTH, 4ToGBl pajpuyc R
OKPYXKHOCTH, 1O KOTOPOH ABHKETCS: [IapUK, MOI' JOCTHIHYTb
peanunnst 21/) 5? .

279. Ulapuk, nopBelleHHBII Ha HUTH, UMeIOLled IJTHHY [,
OMHCHIBAET OKPYXKHOCTb B FOPH3OHTANbHOH MJocKocTH. HuTb
COCTaBJIsIET ¢ BepTHKaJblo yroJs o. Haiitu mepuon tv obparue-
HUSA LWapHKa, eC/id MasTHHK HaxoAHTCsl B JHTe, ABHKYILEM-
Csl C MOCTOSIHHBIM YCKOpDeHHeM a<(g, HalpaBJIeHHbIM BHH3.

280. I'upbka Macchl i1, NPHBA3aHHAS K PE3HHOBOMY ILHYDY,
BpaulaeTcsi B TOPH30HTANbHON MJOCKOCTH ¢ uacTtoToit n. lluyp
COCTaBJIsIeT ¢ BepPTHKaJbio yroa o. Hafith piuxy nepactsiHy-
TOro MmHypa ly, €M H3BeCTHO, YTO IJIsi PACTSXKEHHSI ero 10
aaunel [ TpeGyercst cuna F.

281. Kakyo cCKOpPOCTb U JO/KEH HMeTh BaroH, JBHXYLIHACA
10 3aKpyrijendio paguyca R=98 M, yto6bl map MacChl m=
=10 kr, NMOABEIUEHHbI Ha HHTH K MOTOJKY BaroHa, OTKJIO-
HUACS OT BEPTHKaJM Ha yros a=45°" KakoBa npu 3ToM CHJIa
Hatskenust T Hutu?

282. Hefonbluoe Teo cockalb3biBaeT Ge3 TPeHHs C Bep-
wHHe noaycepbl panuyca R. Ha kakoit Bbicote i Tesio oTop-
BETCH OT MOBEPXHOCTH noJaycdepb?

283. ManeHbKOe KOJIEYKO MacChl 71 HaJeTo Ha 60Jbluoe Mpo-
BOJIOYUHOE KOJIbLO pajauyca R, pacnosioxeHHOe B BepTHKaJb-
ol niockoctH. Koseuko Ge3 HayalbHOH CKOPOCTH HayHHaeT
CKOJIb3UTb BHH3 M3 BepXHell TOouky Gosbluioro kKoabua. [lo ka-
KOMY 34KOHY W3MEHSIeTCS-CUNa NaBieHHs F koseuka Ha 6oJjib-
II0E KOJIbLO B 3aBHCHMOCTH OT BBICOTHL A, Ha KOTOPYIO omyc-
THTCA KoJeyko? TpeHHeMm npeneGpeub.
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284. HeGosbuioe TeJ0 COCKa/b3biBaeT MO HAKJIOHHOH MO-
ECPXHOCTH, Nepexoasillel B «MepTBYIO METJH0», C BBICOTh
Hy=2R, rne R —.paguyc nerau (puc. 53). Ha kaxoii Bu-
coTe A TeNo OTOPBETCS OT MOBepXHOCTH neTaH? C Kakoil Bbl-
coTbl H [OMIKHO CKaThIBaThCS TeJIO,
_IJIsI TOTO 4TOGBI OTPhiBa He MPOH30-
wJo? . '

285. Besocuneanct npH  MoBo-
poTe MO 3aKpyrJjeHuwo paauyca R
HaKJIOHAETCS K [EHTPy 3aKpyrie-
HHS TaK, YTO Yroll MEXAY IJIOCKO-
CTbIO BeJIOCHNEeZa H NOBEPXHOCTHIO

Puc. 5. 3eMaH paseH a. Hafith ckopocth v
BeJIOCHIEJHCTA.

286. [losloTHO nOpoOryH Ha MmoOBOpoTe pajuyca R HakJOHEHO
B CTOPOHY UI€HTDPa 3aKPYIJIEHHSl H COCTaBJ/IsIeT yroJ & ¢ ropH-
soHToM. [lo Jopore ener Be/sOCHMENHCT, CKOPOCTb KOTOPOro
TAKOBa, YTO Ha HOBOPOTE BeJIOCHNE] NepHNeHAHKYJSIPEH K MO-
JoTHY goporH. C Kaxoif cujoit F BeJocHnend IaBHT Ha JO-
pory, €cJii Macca BeJIOCHNENHCTa C BEJOCHIENOM paBHa m?
KakoBa npH 3TOM CKOPOCTb U Bejocunenar

287. KoubkoGexiell IBUKETCS CO CKOPOCTBIO U MO OKPYK-
roctd paauyca R. Ilox KakuM yrioMm o K TOPH3OHTY OH JOJ-
JXeH HaKJIOHHTLCSI, YTOObI COXPaHUTh PaBHOBECHE?

7 ZZ 777

§ 9. 3aKoH BCEMHPHOrO TATOTEHHSA

3akKkoH BCEMHUDHOTIO TATOTEeHHSA B BHAC

rae $=6,6720-10-1* H.m*kr2~6,67.10-* H.M*kr>— rpasntaunonHas
NOCTOSHHAS, HEMOCPEACTBEHHO CNPaBelIUB TOMbKO A/ MaTepHAJbHBIX TO-
YeK, T. €. IV Tesl, [eoOMeTPHUECKHE pasMephl KOTOPHIX BO MHOTO pa3 MeHbiue
paccrosiuua 7 Mexkay Humn. Ecan oo #3 Tem umeet dopyy wapa, pagnyc
KOTOPOrQ MHOro GoJibille pasMepa APYTOro TeJa, TO STOT 3aKOH TaKiKe clpa-
pefuB. Jns AByX Ted chepuueckoil ¢opMbl OH CHpaBeATUB NPH JIOOBIX HX
pasMepax. '
~ TpaButaunonHas cuia (Chaa TsKECTH) cOOOLLAET BCEM TesaM, cBOGOLHO
NajaioiluM y NOBEPXHOCTH 3eMJIH, HE3aBHCHMO OT HX MacChl OMHO H TO Xe
yckopenue g=9,80665 M/c2~9,81 M/c2, DTo npoHCcXOAHT BCJIEACTBHE TOTO, YTO
HHEPTHAs Macca Te/a, BXOJAWLAst B ypaBHENHe NBH)KEHHsi, U TPaBHTAaUMOH-
Hasi Macca B 3aKOHe BCEMHDHOTO TATOTEHHs PaBHbl APYT APYTY.

He crnexyer cMemmpaTh ciny Tssxectd u Bec Tesia. [Ton BecoM nouuma-
eTca CHIa, ¢ KOTOPOl Teo NaBHT Ha ONOPY, MM XKe CHA3, C KOTOPOH OHO
pactarusaeT noasec; Cuia TsxecTH Ha 3eM/e BCIORY, 33 HCKJIOYEHHEM MO-
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JI0COB, HE PaBHA Becy, TaK KaK Te/la yuyacTBYIOT BO BpallleHHH 3eMJH A,
C/1eoBaTeNbHO, ABHXKYTCS ¢ YcKopeHHeM. IToaToMy, cTporo rosopsi, cuia
TAXECTH HE YPaBHOBEIIMBAETCS CHJIOH PeakUMH ONOpPbl, PaBHOI MO MOLYJIO
pecy. [IpaBia, pasHHLa MeXAY' CHJION TSDKECTH M BEeCOM OueHb MaJa H3-3a
Manofi yrioBo# CKOPOCTH BPalleHHS 3eMiIH.

288. Haiitu cuny nputsixkenus F mexay 3emielt u JIyHoi,
Macca 3emuu mz=6-102* kr, macca JIynet my=7,3-10% kr,
CpefHee pacCTOsSIHHE MeXAY HX LeHTpamH rjp=3,8-10% m

289. YckopeHnue cBOGOIHOr0 MajeHusl y NOBEPXHOCTH lenbl
B 6 pa3 meHblue YCKOpPeHHsI CBOGOZHOrO NajeHHs y MOBEpX-
HOoCTH 3emid. Bo cKo/MbKO pa3 Bhllle H JaJiblile MOXKET Tpbir-
HyTb 4esoBeK Ha JlyHe, uem Ha 3emie?

290. BplyucaUTbh  MEPBYIO- KOCMHUYECKYIO CKOPOCTb U Y MO-
BepxHoCcTH JIyHbl, ecay paauyc JIynbl Ry=1760 kM, a ycko-
peHye CBOGONHOrO IajeHHs Y. MoBepxHocTH JIyHBI B 6 pa3s
MeHbllIe YCKOPEeHHs CBOGOJHOTO NalleHUst y MOBEPXHOCTH 3eMJIH.

291. Pakera nogusJiachk Ha BeicoTy A=990 km. Ha ckosbko
YMEHBIIHIACh CHJIA TSOKECTH, JEHCTBYIOWast Ha pakery, Ha
BbICOTE A 1O CPABHEHHIO C CHJIOH TSKeCTH mg, AeleTByloled
Ha Hee, Y MOBEPXHOCTH 3eMJIH *)?

292. Paauyc Jlynnl Rj npumepro B 3,7 pasa MeHblue pa-
auyca 3eman Rz, a macca JlyHel my B 81 pa3 meHbLie MacChl
3emnn mg. Halitn yckopenne cBOGOAHOrO mafeHHs gn Y MO-
BepXHOCTH JIyHBL.

293. Panuyc ConHua R¢ npumepro B 110 pa3 GoJblue pa-
auyca 3eMan Rz, a cpenHsis nioTHocTb CoJIHUIA Oc OTHOCHTCS
K cpenHell nuotHocTH 3emnu P3, Kak 1 : 4. Halitu yckopenue
CcBOGONHOrO majileHUst gc y mnosepxHocTH CoJHUA.

294. Kakyio pa6oty A HYXHO COBEpIIHTb, YTOGbl BBIBECTH
cnyTHHK Maccbl m=>500 Kr Ha KpyroBylo OPOUTY, NTPOXOASILYIO
BGMHM3UM noBepxHocTH 3eMau? CONpoTHBJIEHHeM BO3lyXa mpe-
Hebpedb.

295. 3Be3iHast CHCTEMA COCTOMT H3 JBYX OLHHAKOBBIX 3BE3J,
HaXOASALIMXCS Ha paccrostHuu r=>5.10" M gpyr. ot apyra.
Haiitu nepuon T obpaileHust 3Be3f BOKPYr oOLIero HEHTpa
Macc, ecJM Macca Kaxao# 3pesanl m=1,5-10%¢ kr.

296. CniyTHUK [IBUKETCS BOKPYT HEKOTOPOH IJIaHeTHl IO
KpyroBofi op6ure paguyca r,=4,7-10° M co CKOpOCTBIO U=
=10* m/c. KaxkoBa cpeiHfs MJOTHOCTb (O IJIAHETHl, €CJH ee
paxuyc R=1,5-10% m?

297. WckyccTBeHHbIH CYTHHK 3eMJIH ABHXKETCS 10 KPYro-
Boi op6HTe Ha paccTossHHM h oT ee noBepxHocTH. Haiitu ne-
puop T obpaluenusi ClyTHHKa, eCaH paauyc 3emain Rz>h

*) 3mech U janee cuutath paguyc 3eman R3=6400 kM,



298. Kakoii nepuos T oGpaleHHs] uMes Obl UCKYCCTBEHHBIE
CIYTHHK 3eMJIH, yJaNeHHBI# OT ee MOBEPXHOCTH Ha pPaccTosi-
HYe, paBHoe paauycy 3eman Rz?

299. Hafitu pamuyc r, KpyroBodl opGHTE. HCKYCCTBEHHOTO
CNyTHHKa 3eMJH, HMelollero nepuon obpamenus 7=1 cyrT.

3¢0. Haiitn nepuox T obpauienus- J]ym;r BOKpyr 3eM-
aH, ecaH JlyHa JABHMKETCS MO KPYyrosoil opGuTe paamuyca
rp=3,8-10% M

301. Hamn CPeAHION MJIOTHOCTb O IIJIAHETHbl, €CcJU Ha ee
3KBaTOpe MOKa3aHHe JMHaMOMETPa, K KOTOPOMY MOABELIEHO
TeJo, Ha 10% MeHblle, YyeM Ha noswoce. IIpoRO/KNTENBHOCTD
CyTOK Ha NJaHeTe T= 6 u.

§ 10. Tuapo- u aspomexaHuka

B 3ajauax Ha T'HAPO- H a9POCTATHKY BCTPEYAETCH HOBHI THIN CHJBLI —
BbITaJKHBatomas cuta Apxumeda. B ocTanbHOM 3TH 3ajaul He OTIHYAIOTCS
OT OGBIUHEIX CTaTHUeCcKHX 3afay. ClienyeT uMeTh B BUAY, 4TO chaa Apxamesa
NPHJIOKEHa K UEHTPY MacC 06beMa >KHAKOCTH, BLITECHEHHON TeJIOM.

OcoBGeHHOCTBIO XKHAKOCTEH M Ta30B KaK MeXaHHYeCKHX CPel HBJSeTCH
nogynHenne ux 3akony Ilackans. [laieHHe Ha XHAKOCTb HJIM Ta3 nepefa-
eTcsi OJMHAKOBO BO BceX Hampasiennsx. [To3ToMy naBjieHHe BHYTPH XHA-
KOCTH Ha JaHHOH TiyGHHe 6yleT MOCTOSIHHBIM.

ITpu pewleHun 3ajauy no rUAPO- H a3pOAMHAMHKe HCIOJb3YIOTCS B OC~
HOBHOM 3aKOHBI COXPAHEHHMS MMMNYJbCa H SHEPTHH.

302. B nanosiHeHHOe 10 KpaeB BeAPO ONYCKAIOT KYCOK JbJia.
Yactb BOABI, paBHas o6beMYy NOTPYXEHHOH YacTH JbAa, NPH
3TOM BHIIMBaeTcsi. Mamenutcss JM naBJeHMe Ha JHO, Koria
Aell pacraeT? '

303. B musnunapuueckoe Beapo AuHamerpa D=25 cMm Ha-
JITa Bofa, 3aHuMarouiasi obvem V=12 j. KakoBo paBaeHue p
BOJKI Ha CTEHKY Befpa Ha BbicoTe A=10 cm or aHa *)?

304. o kakoi#l BBICOTHl /A HYXKHO HANHTb XUIKOCTb B IIH-
JIMBApMYECKHH cocyh pazuyca R, utobsl cuna F, ¢ KoTopoi
MKHAKOCTb AaBHT Ha 60KOBYIO MOBEPXHOCTH COCYAa, 6bl1a paB-
Ha CHJie AaBJeHHs Ha JHO?

305. IIpo6upky maunbl /=10 cM moBepXy 3amoJHSIT BO-
IOH M ONYCKAlOT OTKPHITHIM KOHLOM B cTakaH ¢ Bomo#. Ilpu
3TOM NOUTH BCS NMpoOHpKa Haxoautcs Haj Bojoi. Haiitu xap-
JIeHHe p BOZHI Ha AHO NPOGHPKU. ATMOC(EpHOe JaBJ/IeHHE Po~=
=0,1 Mlla.

*) 31ech B jajee CUHTATh MJIOTHOCTb BOABI Pg=108 Krfm3,
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306. L uaunapuyecKuit cocys BBICOTEL A=1 M 3amoMHAIOT

MacJsioM ¢ TI0THOCTbI0 p=0,9-10® Kr/M® M MOrpyKaloT OTKPHI-
TBIM KOHLIOM B OacceiiH ¢ Bono# (puc. 54). Haitu nasnenue
MacJia B COCy/le HeNocpelCTBEHHO Y ero
IHa B Touke A, ec/u U3BECTHO, YTO HHXK- .
HUH KOHeIl COCyla HaxoQuTcsi Ha ray6H-
He H=3 M oT noBepxHOCTH BOABl B Oac-
cefine.  ATMmochepHOe  HaBJeHHE po=
=0,1 MIla. ‘

307. B U-o6pasHyto TpyOKy Ha/HBaIOT
pPTYTh. 3aTeM B OJHO U3 KOJIEH TPYOKH Ha-
JIHBAIOT MacJo, a B JApyroe Boay. [Ipa-
HHIbl pasfiesa PTYTH C MacJoM H BOJOI
B OGOHX KOJIEHaX HaXOASITCH Ha OJHOM
yposHe. Hafitu BbICOTy cTosi6a Boabl h,,
ecad BbicoTa croaba wacima h=20 cm,
a ero maorHocts P=0,9-10% kr/m®.

308. B nBa umaMHApPHYECKHX cooOLla-
IOIHXCSl COCYAa HaiuBaloT pPTyTb. Ceye-
HHe OJHOTO H3 COCYHOB BIBOe GoJblie
npyroro. [Mupokutt cocyn nosusaroT Bogoi no Kpasi. Ha ka-
KYIO BBICOTY /A MOJAHHUMETCS MPH 3TOM YPOBEHb PTYTH B APYroM
cocyze? IlepBoHaYyasbHO YpOBeHb PTYTH OB Ha PacCTOSHUH [
OT BepxHero Kpasi WMPOKoro cocyna. [I1oTHOCTH pTyTH H
BOIBl 0 H Qo M3BECTHBI.

309. B U-o6pasnyio Tpy6Ky ¢ ceyeHHeM S HaauTa pPTyTh,
3aHuMarolass oobeM V. 3aTeM B ONHO H3 KOJIeH TPYOKH Ha-
JIUY BOXY M ONYCTHJIM XKeJe3Hblll mapuk maccel m. Ha ka-
KYI0 BBICOTY A MOAHS/ICH YPOBEHb PTYTH B APYroM KoJjeHe?
[1noTHOCTH PTYTH M BORBI O H (o H3BECTHHL
" 3810. Manbifi mopuieHb THAPABJHYECKOTO Mpecca 3a ONHMH
X0l onyckaercs Ha Bbicoty h=0,2 M, a GonbLIOH l'lOpI.LleHb
noaHuMaercs Ha Bhicoty H=0,01 m. C kakoit cunoit F pefict-
BYeT Npecc Ha 3a)KaToe B HEM TeJlo, €CJIM Ha MaJblif MOplieHb
neicTByeT cuia f=500 H?

311. Ilpu noawveme rpysa, umerollero maccy m=2 T, ¢ mno-
MOLIbIO THAPABIMYECKOro npecca Oblia 3aTpayeHa paboTa
A=40 [Ix. [lpu stom Mansiii moplensb caenan n=10 xoxos,
nepeMelasicb 3a OJHH XOX Ha Bbicoty A=10 cm. Bo ckonbko
pa3 miolanb S GoJbLWOro NOpiiHs GoJbiue MIOWalH § Ma-
JIoro?

312. B unnuHApuYecKHi COCYA HAJHTHI PaBHble MO Macce
KOJIMYECTBa BoAbl H PTyTH. O6illas BbICOTA CTONGA XKUAKOCTEH
B cocyne H =143 cm. Hafitn naBnenue p r:a aHo cocyna. [lnot-
nocte prytu p=13,6-10° &r/m?.
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313. JlbI¥Ha paBHOMEPHOH TOJMIUMHEI [J/1aBaeT, BBHICTyNas
Hajl ypOBHeM BOIbl Ha BHICOTY h=2 cM. Hafitu maccy JbAHHE,
ecJH mJoWaab ee ocHoBaHuMs S=200 cm?. [l1oTHOCTE JbAa
p=0,9-10° gr/m. -

314. Kakum moxer GhiTb HaHGoJbWHA o6beM Vi JIbAHHBI,
nJaBalolledl B BoJe, €CJAH AJIOMHHHEBHIH Opycok o0bema
V2=0,1 M%, nmpuMepsIUH# K JbIHHE, 3aCTABJSET €€ YTOHYTb?
[TnotHocTu Jbja M andtoMuHHS ;=0,9-10% kr/m® 1 p,=2,7 X
x 10% kr/m®.

" 815. Kycox nbga maccel m=1,9 Kr nJjaBaeT B LHJIHHAPH-
YeCKOM COCYy/e, .HANOJHEHHOM JKHIKOCTBIO C IJIOTHOCTBIO
0=0,95-10% r/m®. Ilromanp nxa cocyma S=40 cm2 Ha
CKOJIbKO H3MEHHTCSI YPOBEHb JKHAKOCTH, KOTJa Jie pacTaer?

316. Ioanlit wap, cienaHHBI U3 MaTepHasa C JIOTHOCTbIO
01, [1aBa€T. HA MOBEPXHOCTH XKHWIKOCTH, HMelOlleHl MJOTHOCTDb
ps. Panuycsl mapa u nosoctd paBHel R u r. KakoBa RosXHa
GLITb MJIOTHOCTb BEIUECTBAa P, KOTOPHIM CJEeAYeT 3aNoJHHTb
1OJIOCTb 1apa, 4To6bl OH MJaBasjl BHYTPH KHIKOCTH? '

317. BpeBHo, umetomee aannHy [=3,5 m u auamerp D=
=30 cM, nnaBaer B Boje. KakoBa Macca m yenoBeka, KOTO-
pbiif MOXET CTOAITb Ha OpeBHe, He 3aMouMB Horu? [lioTHOCTH
nepera p=~0,7-10° kr/md.

318. Kunma xJonka, HaxXoAsichb B BO3AYyX€, pacTsArHUBaeT
NPYKHHY IHHAMOMETPA C CHJIOH P,=1470 H. C kakoit cu-
JoH P. 6yner pacTAruBaTth npymuny Ta XKe KHIa, HaXolsiCh
B Bakyyme? [lnoTHOCTH X/0mKa B Kune u Bosxyxa p=0,8X
x 10® kr/m® u p,=1,2 Kr/m®.

319. HafiT n0THOCTL P OXHOPOZHOrO Tesa, AeHCTBYIOLEro
Ha HENOJABHKHYIO omopy B Bo3ayxe ¢ cusoit P,=2.8 H, a
B Bole — ¢ cuioil Py==1,69 H. Burankusatoueil cuioif Bo3-
aoyxa npeHeOpeub.

320. dns onpenpenenust n.nomocm "HEH3BECTHOH XXHUIKOCTH
OHOPOLHOE TeJO MNOABECH/IH Ha AHHaMOMeTpe B 3TOH XHuI-
KOCTH, a 3aTeM B Bakyyme u B Boje. OkasaJioch, 4TO TeJoO,
HaXOAsCh B JXHIKOCTH, PacTSTHBaeT NDPYXKHHY -JHHAMOMeTpa
¢ cuolt P,=1,66 H, B Bakyyme — ¢ cuyoit P=1,8 H, 8
pole — ¢ cuioit Py=1,6 H. Halitu nnoTtHocTH XKHAKOCTH U
TeNa Py H P.

321. M3 BonoemMa MeaJIeHHO C NMOCTOSIHHOM CKOPOCTbIO BHI-
TaCKHBAIOT a/IOMHHHEBHI LMJIMHED, HMEIOWHHA LJIUHY [=
=2,3 M u nuowanp nonepeunoro ceuennss S=100 cm?. Koraa
HaJ TIOBEPXHOCTbIO OKasajach 1/4 uyacTh AJIMHBI UWJIHHApA,
BepeBka o6opBasach. HaliTu MmakcuMaslbHYIO CHJIY HaTIXKe-
Hus T, KOTOpYIO Bhbillep>KHBaeT BepeBKa. [IMOTHOCTH asoMu-
Hus p=2,7-10° kr/m®,
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322. Ilosblii mapuk W3 aMIOMHHUS, HaXOAsChb B BOje, pac-
TATUBaeT MNPYXHHY JAWHaMoMmerpa c¢ cwioi Py,=0,24 H, a
B GeHaune — ¢ cusnoit P4=0,33" H. Haiitu o6vem V nodqocts.
[lnotHocTH amoMuyust U GeHsuHa p=2,7-10% kr/M3 u pg=
=0,7-10° kr/M®. BhTankuBamomel CHJIOH BO3lyXa INpeHe-
6peub.

-323. Ilpu B3BemuBaHHH B Bo3nyXxe Teso o6beMa V=1000 cm3
OblI0. YPaBHOBEIIEHO MEAHBIMH THpsAMH Maccet m,=880 r.
KakoBa macca ypaBHOBEIIMBAIOWHX [HPb [PH B3BEIIHBAHHH
3TOro Tesa B Bakyyme? IlnoTHocTH Mean u Bo3pyxa p,=8,8 X
x 103 xr/em® u p=1,2 kr/m®.

324. CnuToK cn/iaBa 30J10Ta M cepeSpa B BO3JlyXe pacTsrH-
BaeT NpPYXXHHY AHHamomerpa ¢ cuaoil P=14,7 H, a B Bojge —
¢ cunoit Ha AP=1,274 H menbwme. Halitu Maccwl 3oJ0Ta rmy
U cepe6pa m, B CAHTKE, CYHTas, YTO NPH CIIABJIEHHH HX Iep-
BOHaYaJ/IbHBIH 00beM He H3MeHHJcs. [1noTHOCTH 30J10Ta M Ce-
pe6pa 0,=19,3-10° kr/mM® u p,=10,5-10° Kkr/m>.

325. JlBa OXHOPOAHEIX Tesa U3 OJIHOrO H TOrd XKe MaTepHaJa
NOJBelLIeHbl K IPOTHBONOJIOXKHEIM KOHIIAM phiYara U ypaBHO-
BEIUHBAIOT APYT Apyra B BakyyMme. COXPaHUTCS JIH 5TO PaBHO-
BecHe B Bo3jpyxe? '

* 326. ToHkast OqHOPOAHAS MasO4YKa LIADHHUDHO 3aKpelJeHa
3a BepXHHi KoHell. HuKHME KOHel Na/loYKH NOTPyXKeH B
sony. [Ipu paBHOBecHu mox BomoH Haxoputcsi k=1/5 yactb
IJMHBL najouku. HaliTH nioTHocTbh BelllecTBa MaJIOUuKH.

327. K KoHLY ONHOpOIHOH NaNOYKM, HMelollell Maccy
m=4 T, nojBellleH Ha HHUTH aJIOMHHHMEBEHIA LIApHK paguyca
r=0,5 cm. Tlanouky KJanyT Ha Kpail cTakaHa ¢ BOJOH, H0GM-
BasiCb DaBHOBECHs NpH MOTPYXKEHHH B BOAY I[IOJIOBHHH Iiia-
puka. B KaxoM OTHOILIEHHH JeJHTCS MaNodyKa TOYKOHM OIOPHI?
[TnotHocTe amomuHua p=2,7-10° Kkr/m3.

328, Onnopozsblil Ky6 mJaBaeT B Boje, npuuem 3/4 ero
o6beMa MNOrpYKeHel B BOAY. Ec/aM ¢ NOMOLLbIO TOHKOH HUTH
NPUKPENUTb LEHTP BepXHeH rpaHu Kyba K Iledy pblyara
LMUHEL 1;=8 cM W ypaBHOBecHTb ero rupei maccel m=30 r,
NPHKPENJIEHHOH K ApPyroMy mnJjedy pei¥ara AJIHHHEL [,=4 cM,
TO Ky6 GyIeT norpyxeH B BOAY TOJNbKO Ha 2/3 cBoero oGbeMa.
Ha#itu nauny [ pebpa kyo6a.

329. B wmaunapuyecknii cocyll ¢ BOJOH ONMYCTH/IM XKeJe3-
HY10 KOpOGOUKY, H3-3a 4ero ypoBeHb BOABI B COCY/e MOAHSJICH
Ha BhicOTY [=2 cM. Ha ckosqbko omycTHTCS ypOBeHb BOJBI,
ecau KopoGouka yToHer? IlnoTHocTh xenesa p=7,8-10% kr/m3.

330. OnHopoxuuil Ky6 nyaaBaer B PTyTH, npudyeM 1/5 gactb
ero o0beMa NorpyeHa B pTyTb. Ec/u Ha 3TOT Ky0 MOJOXKHUTD
BTOpPOH Ky0 Takoro e pasMepa, TO NepBblil Ky06 MOrpysurcs
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B PTYTh Ha 1/2 yacTb cBoero o6vema. KakoBa N/IOTHOCTb MaTe-
pHaJia BTOporo KyGa p.? Dyner Jiu cuctemMa nJaBarwolllUX Ky-
60B B ycToHuMBOM paBHOBecuu? [lnoTHocTb pryTH p=13,6 X
x 10® kr/m®.

331. B cocyne HaxoasiTcs [Be HeCMeIUMBAKILUECH KHI-
KOCTH C Pa3/IMYHBIMH NJIOTHOCTAMU. Ha rpanulle pasnena Xua-
KocTedl MNJiaBaeT ORHOPOJHBIA KyO, NOrPYMEHHBIH LeJHKOM
B XUAKOCTb. [l1OoTHOCTb MaTepHasta Kyba p GoJjblle MJIOT-
HOCTH 0; BEpPXHEHN XMAKOCTH, HO MEHbIle MJOTHOCTH Py HHX-
He#l XKHUIKOCTH: p<lp<<p.. Kakas uactb ofbeMa KyOa Haxo-
IUTCS B BepXHeH KHIKOCTH?

332. IlnaBatowuil Ky6 norpyxeH B PTyTb Ha 1/4 cBoero
o6bema. Kakasi yacte o6beMa KyOa OyAeT norpyxeHa B pTyTh,
ecJd MOBEPX Hee HaNHTb CJOH BOABI, NOJIHOCTBIO 3aKpHIBalo-
mei ky6? [lnotHocts pTyTH p=13,6-10° Kr/M®.

- 333. Ilysblpek rasa nogHUMaeTcst CO JHA 03epa C IOCTOSIH-
HO cKopocTbio. HaliTH cuay conporuBieHHS BOJIbI f, ecan
o6beM my3wbipbka V=1 cm®.

334. I'py3, npukpenyieHHbI K ABYM OJXMHAKOBBLIM BO3AYLI-
HbIM LIapaM, MOJAHHMAeTcs ¢ MOCTOSIHHOH ckopoctbio. [laoT-
HOCTH BO3JyXa W rasa B Liapax paBHbl 0 U p.. Kakum 6yner
yCKOpDeHHe Ipy3a @, €cli ONMH M3 1apoB JomHer? Maccoil
060J104€K [IaPOB M CONPOTUBJIEHHEM BO3lyXa MNpeHeGpeub.

335. [Ipa aspocTtaTa MOAHUMAIOT BBEPX OAMHAKOBHIE IPY3bl.
IlepBrift NBHXKETCSt ¢ ycKOpeHueM a=g/2, a BTOpo#l — ¢ mo-
CTOSTHHOH cKopocTbio. Il0THOCTH rasa p, B aspocTarax OAH-
HaKOBbl H DaBHBI NOJOBHHE MJIOTHOCTH BO3Ayxa p. OGbem
nepBoro aspocrara pased V;. Haiitu o6bvem V; BTOporo aspo-
crata. CuuTaTh Macchl 000JI0YeK ONHHAKOBbIMH. CONMpOTHBJIE-
HHeM BO3JyXa npeHeOpeyb.

336. Kaxyio pa6oTy A HyXHO COBEpLUHTb NPH MEJCHHOM
noabeMe KamHsi, umetoutero oovem V=0,5 m®, u3 BOABI C ruay-
6unbl h=1 m? [lnotHocTh KamHs p=2,5-10% Kkr/m3.

337. Creknsunbift mwapuxk Maccel m=100 r, Haxonsmuiics
y TOBEPXHOCTH TJIMUEPHHA, NOTPyXaloT Ha raybuny hA=1 m.
Hafitn usmeHeHne AU noTeHUMaJNbHON SHEPIrUH [UAPHKA.
IlnotHocTn ramuepuna u crekna py;=1,2-10° kr/m® n p,=
=2,4-10% kr/m®.

338. Msay maccet m=0,5 kr u puamerpa d=24 cM norpy-
¥aloT B BOLY Ha rny6uny h=4 m. Haiitu usmenenne AU mo-
TEHLHaJbHOH SHepruu Msua. Hedopmatneit Mmsya npeHeGpeub.

339. C xakoil BbICOTbI A JO/IKHO TNalaTb TeJNO, HMekLlee
nioTHOCTb P=0,4-10% Kr/M®, uTo6R OHO MOrpy3HJOCH B BOAY
Ha raybuny H=6 cM? ConpoTuB/ieHHeM BOAb U BO3AYyXa Mpe-
nefpedb.
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349. Cocya c BOJOH ABUXKETCS HOCTYNATENbHO BIOJb rO-
pH3OHTaAbHOH NpsMoil ¢ ycKopeHHeM a. Ilox KakuM yrioum a
K TOPH30HTY OyleT pacnoJsiaraTbCi HOBEPXHOCTb BOXHI?

341. B 6ak paBHOMepDHOH CTpyell B eIMHHIy BPEMEHH MO-
crynaer o6beM Boabl V;=2 am®/c. B nHe 6aka nmeercst otsep-
cTHe miowaan S=2 cm2. Ha kxakom ypoBHe 4 Gyaer aepxatbest
Boje B Oaxe?

342. HanpaBJjieHHasi FOPH30HTaJbHO CTPYSl BOAbl ObeT B
BepTHKaJbHYIO cTeHKY. C Kakoil CHJION CTPYsl JABHT Ha CTeH-
KY, €CJIH CKOPOCTb HCTedeHHs BoAbl v=10 M/c 1 Boja noctynaer
yepes TpYy6GKy, umelomyo ceuenne S=4 cm?? Cuurarh, 41O
noc/ae ylapa BOJA CTEKaeT BJIOJb CTEHKH.

343. C karepa, HAYLIEro co cKopocTblo v=18 Km/4, omyc-
KaloT B BORY M30THYTYIO NMOJ MPSAMBIM YIrJIoM TPYOKY Tak, uTO
ONYILEHHBIH KOHell TPYOKH TrOPH3OHTa/lleH H obpauleH OTBep-
CTHEM B CTOPOHY JABwXeHusi. Ilpyroit Koneu Tpy6kH, Haxons-
muiics B Bo3nyXe, BepTHKajeH. Ha Kakyio BhCOTY A No OTHO-
IIEHHIO K YPOBHIO BOABI B O3epe NOJHHMMETCS Bola B TPyGKe?
Tpennem npeHebpeub.

344. KakoBa NpHMEPHO CKOPOCTb KaTepa U, €CJH BOja
BOJAHUMAETCS] NPH ABHXKEHHWH BIOJb €0 HOCOBOH BepTHKa/b-
HOM 4acTH Ha BbICOTY h=1 M?

345. Ha raankoft TOpU3OHTA/IbHOH NMOBEPXHOCTH CTOHT CO-
cya ¢ Bonoil. B 60oKoBOil CTEHKe cocyla y JHA HMeeTcsl OTBep-
crue nuomann S. Kakylo cuay HY>XHO NPHJOXHTb K COCYAY,
yTOGbLI y€p>KATb €ro B PaBHOBECHH, €CJIH BHICOTA YPOBHS BObI
B COCyAe paBHa h?

346. Ha nopumenb mnpuua njomaid S aefctsyer cuna F.
C KakoM CKOPOCTbIO ¥ fI0JI2KHA BHITEKATb B OPH30HTAJbLHOM
HanpaeJeHUH CTPYs M3 OTBepCTHA mjolaiu s? [lrnorHocTs
KUIAKOCTH DaBHa p.

§ 11. Kone6anys u BOJAHBI

Ilepron KonebGanuii MaTeMaTHY€CKOTO MasiTHHKa, T. €. TeJa, FeOMeTpH-
gecKHe pasMepbl KOTOPOTO HaMHOTO MeHblle AJIMHBI HHMTH, Ha KOTOPOH OHO
NOlBelleHO, a Macca HaMHOTO oJibllie MacChl HHTH [10JBECa, BLIYHCJAETCS
110 ‘popmyJie .

T=2n)/T/g.

QOccboe BHEMaHMe caefyeT o6patnTh Ha 3afaun 355—357 u 371, Onu ciox-
Hbl A8 TIOHHMaHHsl, H B LWIKOJe OGbIYBO He PaccMaTpABAIOTCH.

B ycnoBusax 3ajau MOTyT Ghllh AaHB PasiHyHble 3HAYEHUS BKOPOCTH
3BYKa B BO3AyXe, TaK KaK 3Ta CKOPOCTh 3aBHCHT OT TeMIepPatypH.
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-347. OauH M3 MAasATHUKOB 3a HEKOTOpPOe BpeMsl COBEpPLUHJ

n,=10 xosebanuit. [Ipyroil 3a TO ke BpeMsl COBEPILHN f,=6
KoseGanuil. PasHocTe AJuH MastHHKOB Al=16 cm. Haiitu
JIAMHBL MasiTHUKOB [; H [,

348. Masruuk npeacraBasieT co6ofi  ynpyrufi ImMapHK,
NPHKPENJIEHHBIH K KOHIy HHTH, HMeollel Jinny /. [Tpn kose--
6aHHSX [IapUK CTAJKMBAeTcs C YNPYrofi MacCHBHOH CTEHKOH
B MOMEHTHI, KOTJla HHTb 3aHHMaeT BePTHKaJbHOE MOJIOKEeHHe.
Haiitu nepuon T konebanuit MasiTHHKA.
JUTeNBHOCTBIO  CTOJIKHOBEHHS IIpe-
1e6peyb.

349. MaTteMaTuyeCKHH MasiTHHK JIJIH-
Hbl [ coBepiuaeT Kosne6aHHsA BOJH3H BEp-
THKaJbHON cTeHKH. Ilod Touko# mnoA-
Beca MasiTHHKa, Ha pacCTOsHuM a=1/2
OT Hee, B CTEHKY BOHT rBO3Ib (pHC. 5b).
Haiitn nepuon T KoneGaHui MaATHHKA.

350. [IBa OAMHAKOBBIX  YNPYTHX
(IapMKa MOJBEIUeHbl Ha HHUTAX, HMeo-
IWHX JuEb =1 M n [,=0,25 M, Tak,

Prc. 55. 4TO LEHTPBl MacC LIAPHUKOB HAXOISTCS

Ha OZHOM YpOBHE M IUADHKH COMpH-

KacaloTcsl APyr ¢ Apyrom. HuTE BTOpPOro mapuka OTKJIOHSIOT

Ha HeOOJIbIIOH Yros M ormyckaloT. CKOMBbKO pa3 CTONKHYTCH

1wapukH 3a BpeMsi Af=4 c, npouenuee ¢ HAYada ABHKEHHS
BTOpOro MIapuKa?

351. Ipu remneparype 0,=20 °C nepuon KoJseGaHuil MasAT-
uuka T1=2 c. Kak usmenurcs mepuoa KosneGaHHH, eclH TeM-
nepatypa Bo3pacrer 10 0,=30 °C? KoadduuueHt auHeiHOro
pacluMpeHHs Marephana MasiTHuka a=1,85-10"% K-L

352. Macca Jlyusl B 81 pa3 menblie Macchl 3eMJsH, a paguyc
3emnu B .3,7 pasa Gosblue paauyca Jlywel. Kak uamenurcs
nepuoj, KojeOaHUH MasiTHHKA NPH NepeHeceHHH ero ¢ 3emuu
Ha Jlyny?

353. Yacel C CeKyHIHbIM MasfiTHUKOM, HMEIOLIHE [epHOL
konebanuii To=1 ¢, Ha NOBepXHOCTH 3eMJIH HAYT TOYHO.
Ha ckonpko 6yayT OTcraBaThb 3TH Yachkl 3a CYTKH, €CJH HX
MOAHATb Ha BHCOTY A=200 M Hal NOBEPXHOCTbIO 3eMJIH?

354. Haiitn norenuuanbHyio snepruio U maTeMaTHYECKOro
MasTHHKa Maccel m=200 r B MOJIOXKEHHH, COOTBETCTBYIOLIEM
yrJ1y OTKJIOHEHHS HHTH OT BepTHKanu a=10°, ecsin yacToTa Ko-
nebanuii MaaTHuKa v=>0,5 ¢~!. CyutaTh NOTEHHUAJbHYIO SHED-
THI0 MasiTHHKAa B IIOJIOKEHHH PABHOBECHS PaBHOH HYJIO.

355. C KakHM YCKOPEHHEM a H B KAaKOM HalpaBJ/leHHH,
JOJIXKHA JIBHrathCs KabHHa JMH(Ta, YTOOB HaXOAAUMHCA B Heil
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CeKYHIHBIH' MafATHUK 3a BpeMs (=2 muH 30 C cOBepilumI A=
=100 KonebaHuit?

356. MartemaTvuecKHil MasiTHUK JIJIHMHBL' ! MOJABELIEH B Ba-
rOHe, JBHXKYINEMCSI TODH3OHTaJEBHO C yckopeHueMm a, Haiitu
nepuon KoJsiebaHHHl 3TOro MasiTHHKA.

357. Ky6uk coBepiiaeT maJible KoJieOaHHSI B BEPTHKAJIbHONM
MJIOCKOCTH, JABHrasich 0e3 TpeHHs MO BHYTPEHHEH MOBepx-
HOCTH ceprueckoli yamu. Halith nepuon koneGanuil ky6uka,
€CJIH yYallla ONyCKaeTcs BHH3 C yckopeHueM a=g/3. CUHTaTh,
YTO BHYTPEHHHH paiuyc yawu R MHOro GoJblie pe6pa KyGuka.

358. Dx0, BBHI3BaHHOE pYKEHHBIM BEICTPEJOM, IOULIO [0
CTpesiKa uepe3 BpeMsi {=4 ¢ mocJge BoicTpesa. Ha kakom pac-
CTOSIHHH S OT CTpesKa HaXOAMTCS Nmperpaja, OT KOTOPOH Mpo-
H30LIJI0 OTpakeHHe 3ByKa? CKOpPOCTb 3ByKa B BO3AyXe U=
=340 m/c.

359. Ha paccrosnuu s=1068 M or Habmaionarensi yaapsioT
MOJIOTKOM [0 2KeJIe3HOJOPOXKHOMY peabcy. Habmonarens,
MPUJIOXKUB YXO K pelibCy, YC/blilall 8BYK Ha Bpemss Af=3 ¢
paHblie, YeM OH Jowen 10 Hero no Bosayxy. Haiitu ckopocts
3ByKa u B cramu. CKopocTh 3ByKa B Bo3iyxe v=340 m/c.

360. 3ByK BEICTPEJA M NYJs ONHOBPEMEHHO NOCTHIAIOT
BbicoTel A=680 M. BricTpen mpousBelieH BePTHKANbHO BBEpX.
KaxoBa HauasbHasi ckopocTb nynau? CKOpOCTb 3ByKa B BOS-
nyxe v=340 m/c. ConmpOTHR/IEHHEM IBHXKEHHIO NMYJH MpeHe-
6peub. '

361. M3 nyukra A B nyHKT B ObLT nocJaH 3BYKOBOMH CHr-
Has yactothl v=>50 I', pacnpocTpaHsiomuicss co CKOPOCTbIO
v=2340 m/c. Tlpu aTom Ha pacctosiHuH oT A 1o B yxnanwBa-
JIoeh 1eioe Yuc10 BoJH. ONBIT NMOBTOPHJH, KOTAA TeMIepaty-
pa 6bu1a Ha AB=20 K Bhie, yem B nepsom cayuae. Ilpu stom
YHCJIO BOJIH, YKJAalbiBAlOIHXCH Ha paccTostHuu ot A 1o B,
ymeHrUIHNOCh Ha ABe. Haiitu paccrosmne ! Mexnay myHKTamu
A u B, ecan npu nosblieHun Temnepatypsl Ha 1 K ckopoctb
3ByKa yBenuyuBaercs Ha 0,5 wm/c.

362. Haiitn cxopocTb 3ByKa v B BOAE, €CJIH KoseGaHHS ¢
neprogom T=0,005 ¢ BbI3LIBAIOT 3BYKOBYIO BOJHY JJHHBI A=
=7,175 M.

363. Haiitn gyacToTy v 3BYKOBBIX KOJNeOaHHH B CTaJH, €CIH
paccTosiHHe MeXAy GaMKafIlIMMM TOYKaMH 3BYKOBOH BOJIHBI,
oTanyawmumucsa no ¢ase Ha ¢=90°, cocraBaser [=1,54 m.
CkopocTh . 38yKa B cranun v=>5000 wm/c.

364. Haiitn pasHocTb (a3 ¢ MeXQy IBYMsi TOYKaMH 3BYy-
KOBOW BOJIHBI, OTCTOSIUHMH APYr OT Apyra Ha pacCTOSHHH
1=25 cm, ecanm yactota koaeGauufi v=680 I'n. Ckopoctb
3Byka B Bo3ayxe v=340 wm/c.
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365. ¥Y3nibl crosiueli BOJIHBEI, CO3J4aBaeMOH KaMePTOHOM B
BO3LyXe, OTCTOAT APYr OT Apyra Ha paccrosiHud [=40 cm.
Haiitu uacrory v Kose6aHuii kamepToHa. CKODOCTb 3BYyKa
B BO3nyxe v=340 M/c.

366. 3ByKOBbIE KOJIeOaHHS 4YaCTOTHI vV HMEIOT B MEPBON
cpele IJIHHY BOJIHBL Aj, @ BO BTOPOH cpejie — HJHHY BOJIHBI

- Kak wusmensieTcsi CKOpPOCTb paclpocTpaHeHHsl 3THX KoJie-
6aH{1ﬁ npu nepexoje W3 mepBoH Cpelbl BO BTOPYIO, €CHH A=
=2 g?

367. 3ByKoBble KOJIeGaHHSI PaclpOCTPAHSIOTCS B BOAE CO
ckopocthio U;=1480 M/c, a B BO3LyXe — CO CKOPOCTbIO Up==
=340 m/c. Bo cKo/IbKO pa3 H3MEHHTCS AJIHHA 3BYKOBOH BOJIHBI
IpH Nepexojie 3ByKa M3 BO3AyXa B BOAY?

368. KameproH OofWH pa3 3aXaT B THCKaX, a Ipyroi pas
CTOMT Ha pe30HATOPHOM fillHKe. B o6oux ciyuasix. KamepToH
BO30y2K/laeTcsl OAMHAKOBBIMH MO CHJe yaapamMH. B Kakom cay-
yae KaMepTOH OyleT 3ByuaTb JAOJIbIUE?

369. K BepxmeMy KOHIly WUHM/HHIPHYECKOTO COCyla, B KO-
TODLIA MOCTENEHHO HAJHBAIOT BOAY, NMOJHECEH 3ByYalllHH Ka-
MEpPTOH. 3BYK, H31aBaeMblii KaMePTOHOM, 3aMEeTHO YCHJIH-
BaeTCs, KOrla PAacCTOSIHUS OT MMOBEPXHOCTH MHIKOCTH 1O BEpX-
Hero KOHIA COCyla JOCTHIaioT 3HaueHN# =25 cM u h,=
=75 cm. Ha#itn yactory KonebGanuit v kameptoHa. CKOpOCTb
3ByKa B Bo3ayxe v=340 m/c.

370. Tpy6a nnuel /=1 M 3ano/iHeHa BO3LYXOM NpPH HOp-
MasibHOM aTMochepHOM AaBnenuu. OfHH pa3 Tpy6a OTKpbHITA
C QIHOrO KOHIa, APYroé pas — ¢ OGOMX KOHUOB H B TPETHH
pa3 3akpbiTa ¢ 000X KOHUOB. [IpH KakMX MHHHMaJbHBIX 4ac-
TOoTax B TpybGe OyAyT BO3HUKATb CTOS'YHE 3BYKOBBIE BOJIHBI
B YKa3aHHBIX cay4asx? CKOpocTb 3ByKa B Bo3fyxe v=340 m/c.

371. [Ipmxyuiuiics no peke TeNnJoXoj HaeT 3BYKOBOH CHr-
Hasn yactoThl vo=400 I'u. Crosuuuii Ha Gepery HabJuonatesb
BEOCODHHHMaeT 3BYK CBHCTKa KaK KoJieDaHHS ¢ 4acTOTOH
=395 I'n. C kakofl cKOpocTbio u JBHercs Temyoxon? Ilpu-
HaMKaeTcs MAM yjansiercs OoH oT HaOmoaarens? CKOpPOCTb
sByKa B Bo3ayxe v=340 m/c.

IL. TEIUVIOTA U MOJIEKYJISIPHASI ®HU3UKA

§ 12. TenaoBoe paciiHpeHHe TBepPAbLIX TeJa H KHAKOCTEH

YpaBHeHHs, BbIpaxaiollle 3aBHCHMOCTL 06beMa U JIHHEHHOro pasmepa
Tea OT TeMmepaTyphl:

Vi=Vo(l4at), li=1,(1+50), M
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ABASAIOTCS NPHOIHKEHHBIMH, NOCKOJIbKY B HHX He NPHHAMaeTcs BO BHHMa-
HHe 3aBHCHMOCTb CaMHX TeMNePATYPHBIX K09 (HIHEHTOB 0GBEMHOTO H JIH-
HeliHoro pacinpenus o 1 f ot remnepatypsl. [1pu pacuetax no gopmyJiam (1)
cJIelyeT HMeTh B BUAY, YTO NOJYyuaeMble pe3yJbTaThl MOTYT GHTh AOCTATOYHO
TOUHBIMH TOJILKO B HHTEDBaJjiaX TeMnepaTyp, B KOTOPbIX H3MeHeHHS Ko3¢-
(UIUHEHTOB MaJbl 1O CPAaBHEHMIO C 3THMH Kos¢dHuumeHTaMH. B Ttabmnuax
OGbIYHO NPUBOASATCH CPEAHHE 3HAYEHHS & M f C YKasaHHeM MHTePBaJOB TeM-
nepatyp, AJs KOTOPHIX 3TH 3HaueHHMs onpejeseHbl (cM. 3agauy 376).
3navenus Vo u I, B popMyaax (1) otHocatcs K TeMnepatype (=0 °C.
B Tex cayuasx, KOraa B 3ajauax JaHbl HauajibHble 06beMbl WM AJHHBEI TIPH
TeMnepaTypax, He paBHBIX HYJIO, YacTO HaYHHAIOT pelleHHe 3ajay C ompe-
nenenus Vy u [, 1 B urtore noryqaxoT, Hanpumep, AJIs JJHHBl BbIpaXKeHHe

b=z (1B,

Taxoit meTon pacuera Heue.necoo(SpaseH. JleficTBHTEILHO, YMHOXHB UYHCJIH-
TeJIb U 3HaMeHaTesIb 3TOk (opMyJbl Ha 1—f¢;, noayuum

=i, LEB (fa— ) —Bhity

1—p2s
BBuay Manoctn kosp¢uunenta f§ no cpaBHeHHIO ¢ eIMHHLEH, WIEHB, conep-
xaune P?, Manabl MO CPaBHEHHIO C YJEHOM, B KOTOPHI f BXONMT B mepBoii
ctenenn. Mx MoxHo ot6pocuTb. B pesysbrate dopMysa ajsi BEYHCIEHHS

JAJHHBI lt oKasbiBaeTcs: GoJiee npocmﬁ M JOCTAaTOYHO TOYHOH A/ NpaKkTU-
YeCKH BAXXHBIX CJiy4yaeB:

.

Ly=Iy [14p (f.— 1)),
TouHO TaK e HUMeeM
Vi=Vi[l+4a (t,—1H)].

372. Kak JO/XHBI OTHOCHTbCSI LJIMHBL i M [3 IBYX CTepx-
Hell U3 MaTepuajloB C Das/IHYHBIMU KO3(ppHUMEHTaMH JIHHEH-
Horo pacwupedus PB; u B, uTOGbl Npu M0GOH Temnepatype
pasHOCTb IJIMH CTepXHeH ocTaBaJjach MOCTOSIHHOM?

373. JlBa ONMHAKOBBIX CTaJbHBIX MOCTa JOJIKHBI GHITh
NOCTPOEHb! OAMH Ha ceBepe, APYroll Ha tore. KakoBbl JOJMKHBI
6bite npu 0°C 3a30pbl, KOMNEHCHPYIOLLME YyIJIHHEHHE MOCTa
NpH H3MEHEHWH TeMnepaTyphl, €CJH Ha lore BO3MOXKHBI KoJie-
6anusi ot —10 g0 +50°C, a Ha ceBepe or —50 mo +20 °C?
Mpu 0°C mamuna mocta Lo=100 M, Kosdduuuent auneiiHoro
pacwnpenust craay P=10"2 K-1. ~

374. JlaTyHHBIN COCYA NPH HarpeBaHHH YBEJHYHJICS B 00b-
eme Ha n=0,6%. Hatitn yBennuenue reMneparypsl Af cocyna,
ecv  KO3(Q(HLHEHT JHHEHHOrO paclUIHpeHHs JaTyHH f=2 X
x 107¢ K-

375. Tlpn temneparype f,=0°C AJHHE a/JIOMHHHEBOTO H
KeJiesnoro crepxuedi l,=50 cm u [,,,=50,05 cm. Ceuenusi
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crepxHeli onuHakoBel. [lpn kakoét Temmepatype ¢ AJHHBL
CTEeDXXHeH M NPH KaKoH Temmeparype f; UX 00BeMbl GyAyT
onuHakoBe? KoadduuueHTsl JTHHEAHOrO paclIMPeHHsT aJioMH-
Hust ¥ xenesa f,=2,4-10"? K-t u B,=1,2-10"7 K1,

376. KoatdduunenTsl, 06beMHOr0 pacIIHPEHUs BOABI JJIs
TPeX HHTEpBa/IOB TeMIeparyp:

a;=—3,3:10"¢ K- (0<<t<<4 °C),
OL§=4,8' 10-§ K-l (4<t2<10 OC)',
os=1,5-10"¢ K-*  (10<£,<<20 °C).

Haiitn o6bem Bombet V npu temnepatrype ¢=15°C, ecau
npu temneparype t'=1°C obvem V’'=10% cm>.

377. CoobuiaroLiyecsi Cocyibl 3aN0JTHEHBI XKHIKOCTbIO, HMelo-
meii-Temneparypy. £ Ilpn HarpeBaHUH MUIAKOCTH B OJHOM H3
COCYIIOB JI0 TEeMIIEPATYphl {; YPOBEHb XKUAKOCTH B 5TOM COCYJIe
yCTaHOBMJICSI Ha BhicoTe /1, a B IpyroM — Ha BbicoTe h. Haittu
K03Q(HIHEHT OGBEMHOTrO paCUIMPEHHS XKHIKOCTH.

378. Haiitn o6bem miapuka pPTYTHOTO TE€PMOMETPa, €CJH
H3BeCTHO, u4TO npu Temmepatype £,=0°C pTyTb 3anojHser
TOJIbKO IapHK, a mMexny AeneHusMu 0 u 100 °C o6veM KaHaja
V=3 wmm®. KosbduuneHr o06GHEMHOrO pAaCIIHPEHH PTYTH
a=1,8-10"¢ K1, xo3pduineHT NHHEHHOro paclIMPEeHUs CTeK-
ga p=8-10-% K-t -

379. B xBapuesBrift JUTPOBHIH cocyx Auamerpa d=6 cM Jo
MOJIOBHHBL HaJIHJIM BOXY, ‘a-3aTeM TIOJIOXKHIH ILap H3 300HHTa,
umetotuit 06beM V=100 cm3. Ha kakywo BeicoTy AL momHu-
METCS YpOBeHb BOJbl NPH H3MEHEHHH TEMNepaTypel OT f=
=10 °C no £,=70 °C? KoadduuneHT 06BEMHOr0 pacLIMpeHUs
Boabl =3-10"% K~!, kosdduuHeHT JHHEHAHOrO pacIIUpeHHs
36ouura =8.107¢ K- .TennoBeiM paciiMpeHHeM Ksapua
npeHeopeyb:. .

380. B kBapueBwlil cocya o6bema Vy=2,5 1 nomeen Jna-
TYHHBIA HUIHHAP Maccel m;=8,5 kr. Ocra/nbHas 4acTb CO-
cyna samonHeHa Bonoit. [Ipu HarpeBaHuu cocyia BMecTe C CO-
aepxumbiM Ha Af=3°C ypoBeHb BOAbI B cOCYAe
He u3MeHmicsa. Hafith xosdpuuneHT o6nemHoro
pacuiHpenust Bogsl o. KoadduuueHTs JMuHei-
HOro -pacIiMpeHusl KBapua H JaTyHH Q=
=0,42-10"% K-! un $,=0,2-10-% K-*. Ilnort-
HOCTb JaTyHH p,=8,5-10° kr/M3.

381. B konby, OJIOTHO 3aKpHITYIO NMPOOKOH
CO BCTaBJIEHHOM B Hee TPYOKOH, 10 caMo¥ npoG-
KH Hanut KepocuH (puc. 56). Kak msmenurcs
JaBJIeHHEe Ha JIHO KOJIOB TPU HarpeBaHHH Ke-
pocuna Ha A¢=30°C, ecau o0beM KOJIGHI




V=2 n, sbicora ee A=20 cM, ceuenne Tpy6kn S=2cm?* Koad-
(UUHEHT OGBEMHOrO pacilHpeHus KepociHa a=10-3 K=1,
€ro MAOTHOCTb 10 HarpeBaHus p=0,8-10° kr/m® TensoBbiM
pacuiupeHHeM KoJ6bl npeHeOpeub.

§ 13. Konuqecmo TEMJIOTh. Koaclubuuuem
M0JIe3HOTO AeiiCTBUA

KonuuecTBOM Ten/IOTH HAa3bIBAIOT SHEPTHIO, MEPENAHHYIO OT ONHOTO TeJ1a
R JApyromy G6e3 coBepileHHs pa6oThl.
[Mpn usMeHeHWH TeMnepaTyphl Tesla KOJKYECTBO OepejaHHON TemJioTh
BBIYHC/IACTCA MO dopMmyJie
Q=cm (t;—t;)=cm At=cm AT, ]

rle ¢ — yIeJbHas TEemIOeMKOCTL BeIECTBa, fy U [,— HAua/lbHAs H KOHeuHas
TeMnepatTyphl Tesa. X

[peBpatenne XHAKOCTH B Nap MPOUCKOIKT NPH MOCTOSIHHON TeMmepa-
Type, KoanuecTBo Tem10Thl, nepefaHHdil npu 9TOM XKHAKOCTH, BBIUHCIAETCS
o dopmyae .

.. Qn=7»m,

roe A — ymeabHas Temsiota napooGpasoBanus. [Ipu kouieHcauuu napa
TaKoe e KOJHUYeCTBO TEIVIOTHl BHIAE/IACTCH:

4
x=— Am.
InaBnenne KPUCTANIHYECKOTO TeJ1a TAKIKE COBEpPUIAETCS NMPH MOCTOSIH-
HOIf TeMnepaType ¥ TpeGyeT mepefaud Teay KOJNMYeCTBA TEMIOThi
aa=rm,
rlie r — yAe/nbHas TenyioTa nuasjeHusi. [Ipn KPHCTaINM3aUHU TO e KOMH-
YEeCTBO TEIJIOTHl BBIAE/ISIETCH:
Qup=—rm.

Ecnu BHYTPH CHCTeMbl, M30JIHPOBAHHON OT OKDPYKAIOWMX Tes, He CO-
BeplIaeTcs MeXaHHYECKOH paGoTH!, TO AN Hee cnpane;mnso ypaBHeHHe Ten-

JI0BOro GajsaHca:
Qi+ Qe+ ...4-Q,=0, 3

rze Qi, Qg + « ., Qp— KONHUECTBA TEMIOTHI, NOJYYeHHbIE (NONOKUTENbHBIE)
WIH OTZAHHBIE (OTPHUATE/NbHLIE) TeJJAMH CHCTEMBI, DTH KOJMHUCCTBA TEILIOTHI
BHIPAKAIOTCA BHILENPUBEAEHHBIMH (BOPMYJTaMH.

382, JlatyHuelfl cocyn Maccw m=0,2 Kr CONEPXKHT M=
=0,4 kr auuIuHa npu temneparype £, =10°C. B cocyxn mo-
aunn m3=0,4 Kr aHWJIHHA, HArpeToro A0 TEMNEepPaTyphl f,=
=31 °C. HaiiTu yZenbHYIO TeNJIOEMKOCTb C, aHHJIMHA, €CJH
B COCYZe YCTAHOBHJACh TeMmepaTypa 0= 20 °C. Ynenbx-raﬂ»
TenaoeMkocts JatyHu ¢=0,4 kIx/(kr- K).
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383. B cocyn o6bema V¢ TensonenpoHUHaeMbIMU CTEHKaMH,
3anoJHEHHBIA Ta30M C MOJSIPHOH MaccoH | NpH TeMneparype
T wn naBleHUH p, BHECEH MeAHBIH IIApHK MacCHl M1, UMEIOW M
remneparypy -T,. Kakas Temneparypa 6 ycraHoButcs B cO-
cyle? YHesNbHEHE TENJIOEMKOCTH rasa U MelM PaBHBL ¢ H C,.
[azoBasi nocrosinHass R=8,31 ILxk/(Monb- K).

384. B cocyzne cMeluMBalOTCH TPH XHMHUYECKH He. B3aUMO-
JLEeHCTBYIOIHUE JKHIKOCTH, HMEIOIHe Macchl my=1 Kr, m,=
=10 kr, ms=>5 kr, Temneparypel 4=6 °C, f{,=—40 °C,
t3=60°C u ygpenbuble TemoeMkoctH ¢;=2 kJIx/(xr-K),
ce=4 xJIx/(xr-K), c3=2 &Ix/(kr-K). Hailith Ttemnepa-
Typy O cMecH M KOJNHYeCTBO TemJIOTH, HeoGXoaumoe IJisi
BOCJIEYIOLIEro HarpeBaHusi cMmecd jgo t=6 °C.

385. B 1Ba 0oaMHAKOBBIX COCyJa, COAEPKallUX BOAY (B O-
HOM Macca Boasl m;=0,1 kr npu Temneparype ¢,=45 °C, B apy-
rom Macea BOjbl m1,=0,5 Kr npu temneparype f,=24 °C), Ha-
JIUJIH TOPOBHY pTyTh. [locse ycTaHOB/IEHHS! TeNJIOBOTO paB-
HOBeCcHs1 B 060MX COCYJaX OKa3aJjoch, YTO TemnepaTypa BOAb
B HHX OfiHa H Ta e u paBHa 0=17 °C. Haiitu tenyoemxocTtb
C. cocymoB. Y enbHasi TenJoeMKoCTb Boabl ¢=4,2 k[Ixk/(kr- K).

.386. Ins usmepenust temmnepatypbl BOAbl, HMelollell Maccy
m=66 r, B Hee NOrpy2uJn TEPMOMETP, KOTOPHIH NOKa3aJ TeM-
nepatypy t©,=32,4 °C. KakoBa melicTBUTe/IbHAsI TemmnepaTypa
0 Boawbl, ecan TenjoeMkocTb Tepmomerpa C,=1,9 JIk/K 1 nepex
Nnorpy>KeHHeM B BOAY OH 110Ka3biBasl TEMIEPATYPY MOMELLEeHHst
t,==17,8 °C? Ynenbuas tenjoemkocTb Boasl ¢=4,2 K II/(xr - K).

387. B creknsHHBIE cocyn, uMetomuid Maccy m,=120 r
1 temnepatypy f.=20 °C, HaJIuau ropsiuyio BOAY, Macca Ko-
topoit m=200 r u Ttemneparypa ¢=100°C. Cnycts Bpems
T=5 MHH Temmeparypa cocyla C BoLOil cTaja paBHOH 0==
=40 °C. TepsieMoe B e[MHHIY BPEMEHM KOJHUYECTBO TEMJIOTHI
noctosiHHo. Kakoe KOJMHYeCTBO TEMJIOTHI TEPSIJIOCH B €MHHULY
BpPeMeHN? YjesbHble TEMJOEMKOCTH COCYAa W BOIH (=
=840 Jxk/(xr-K) u ¢=4,2 xx/(kr-K).

388. B cocyn, conepxkatiuit Maccy m==2 KT BOIbl NP TeM-
nepatype {=>5°C, noJioxen KYCOK Abla MacCel m,=5 Kr,
nMeroluii  Temneparypy f,=-—40°C. Hafitn temneparypy 0
1 06beM V cmecH nocsie ycTaHOBJIEHHS TETIIOBOTO PaBHOBECHS.
YrnenpHble TensoemkocTH Boibl M Jabia ¢=4,2 kIDk/(kr-K) u
¢;=2,1 kdx/(xr-K), ux mgornocty npu f,=0°C paBHLI
p=10% kr/mM® u ,=0,92-10% xr/M®. YzmenbHasi Tenjora njas-
Jgenus apaa r=0,33 Mxk/kr. TensoemMKocTbIO cocyla H IO-
TepPsIMH TenJia npeHedpeyb.

389. Banny o6bema V=100 s HeoOXOLHMO 3alOJHHTH BO-
noi#t, umetomeii Temneparypy 6=30°C, ucnoab3ys BOAY C TeM-
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nepatypoii’ ¢=80°C u Jsen o Temmeparypoit ¢,=—20°C.
Haitru maccy m, np2ia, KOTOPbI NPHAETCS MOJIOXKUTH B BAHHY.
Y nenbHble TeMJI0eMKOCTH BoAbl u Japfa c¢=4,2 gkIlx/(kr-K)
ne,=2,1 kx/(xr- K), naoTHOCTb Boast p=103 KE/MS, Ynenbhas
tenjora nJjasienus gabaa r—=0,33 MIDk/kr. TennoemxocTbio
BaHHBI M MOTEPSIMH TenJsa npeHeGpeyb.

390. B cocyn, conepxawuii maccy m=10 Kr BOABI NPH TeM-
nepatype ¢=10°C, NONOXKH/IN JIel, HUMEIOUIUE Temmeparypy
+=—>0 °C, nocJse yero Temnepatypa o6pa3oBaBlIeficsi cMecH
okasajacb paBHo#t 0=—4°C. Kakas macca m, /nbia Gblna
MOJIOXKEHa B COCYA? YIHeJbHLIe TENJOEMKOCTH BOAbl M JIbla
c=4,2 gx/(kr-K) n ¢,=2,1 gIlx/(kr-K). ¥Yneabuas Tten-
Jota miaBnaeHus jbpa r=0,33 MIDx/kr.

391. Kycok cBMHLA Macchl m=1 Kr pacniaBHJCSl HAMNoJo-
BUHY NpH COOOLIEHUH MY KOJHYecTBa TensoTh Q=>54,5 kIIxk.
KakoBa 6rlna HauanbHas Temnepatypa T cBuHua? YaeibHas
tensoemkoctb cBHHUA ¢=130 [x/(xr-K). Ynenonas tennora
nnaBneHHs cBuHUA r=24 xJ[x/Kr, ero Temmepatypa mJaBJie-
uus T, =600 K.

392, Turenn, copepKallMfi HEKOTOPYIO MacCy 0J10Ba, Ha-
rpeBaeTcsi 3JEKTPUYECKHM TOKOM. Bpinensemoe B eaunuiy
BPEMeHH KOJNWYECTBO TEIJIOTH MOCTOSIHHO. 3a BpeMs To=
'=10 MHH TemmepaTypa OJioBa mnoBbimiaercsa or £=20°C go
t,=70°C. Cunyctsi ewme BpemMsi T=83 MHH OJIOBO MOJHOCTBIO
pacnsiaBujock. HaiiTu yIenbHyl0 TensoeMKocTb ¢ 0J10Ba.
YaenbHas TtenJiota nJjasjieHus osoBa r=>58,5 kJILXK/Kkr, ero
TeMrneparypa nuaasienus f,,=232 °C. TenjoeMKOCTbIO THIJISA
H NOTEPSAMH Temja npeHe6peub.

393. B cocyn nosoxu/aAM KyCOK Jblla Macchl m,=10 Kr,
aMeromuii Temneparypy ¢,=—10°C. Haiitu maccy m Bombl
B COCYZE NOcJie TOro, Kak €ro COAEPXKHMOMY COOGLIHJH KOJH-
YeCTBO TEMJIOTHI Q=20 MJX. YIeabHble TENJIOEMKOCTH BOABI
v avaa ¢=4,2 glx/(xr-K) u ¢;=2,1 xIlx/(kr-K). ¥Ypenb-
Has TenJjota maasieHuss Jabfa r=0,33 MIDx/kr, ynenbHas
TemIoTa napoo6pasoBaHus Boasl A=2,3 MJLx/kr.

394. B npsAMOyrosbHyilo KIOBETY IJIHHBI @=24 CM W WIu-
putil b=20 cm, comepxaulyl0 BOAYy MNpH TeMmnepatrype (=
=25 °C, Ha/IWH KUAKHA a30T, B3SATHIH NPH TemrnepaTtype ero
kunenns ,=—196°C. Tlocje ucnapeHus asoTa Boja OXJa-
aunach 1o Temnepatypbl #=0°C u noKpbLIaChb KOPOYKOM
JAbla npu ToH ke Temnepatype. Hafitn tomuuny h nensisoi
KOPOUYKH, CYHTasl, YTO nap a3oTa YXOAUT OT NOBEPXHOCTH Jbja,
HarpeBIUHCh [0 ero TeMIepaTtypbl, a NOJOBHHA BCEro MOJy4eH-
HOrO MapoM KOJIMYecTBa TemJIoThl oTAaHO Bojaoi. OGbeM BOAbI
B KioBeTe Gbl1 V=1 1, Mmacca a3ora m,=0,8 kr. ¥ ne/ibHbIe Ten-
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_JIOEMKOCTH Ta3oe6pasHoro .asoTa u Boawl ¢,=1,05 Kﬂm/(xr K)
u ¢=4,2 x]JIx/(kr- K). [1notHocty Boasl H Abja p=10% kr/m?
" p;=0,92-10° kr/m®. VYienbHas TenJaoTa NJaBJeHHS- Jbla
r==0,33 MJLx/xr, yienbHasi TenJoTa napoo6pa3oBaHHs a3oTa
7»—-02 MIIx/kr. -

395. B-cocyzme comepxutcsi cmech Boawl maccel m=500 r
H Jbla Macchl m,=>54,4 r npu Temneparype #=0°C. B cocyn
BBOIMTCSl CYXOH HaCHIEHHBIH map Maccel m,=6,6 r npu TeM-
nepatype =100 °C. Kakoii 6yzner temnepatypa 6 mocae ycra-
HOBJIEHUS TENJIOBOrO pPaBHOBeCHS? YJesnbHasi TeNJOEMKOCTb
Boabl ¢=4,2 kJDx/(kr-K). ¥YnenbHas TenJoTa nJaBJeHHs
apaa r=0,33 MJx/kr, ynenbHast TenJora napoo6pa3oBaHHs
Boabl A=2,3 MJIx/kr.

396. Tlox KOJIOKOJIOM BO3RYLIHOTO HAacoca HaXORMTCA BOAA
maccet. m=40 r npu Ttemnepatype #=0°C. Bosnyx wus-non
KOJIOKOJIa GRICTPO OTKauMBaloT. Diarojaps HHTEHCHBHOMY
HCHapeHHIo BOJbI OCTaBliasics 4YacTb ee 3amepsaer. Haiitu
maccy m, ofpasoBaBLIerocsl Jibla, €CJH €ro TeMnepatypa
Takxke 1,=0°C. ¥Ynenbunass Tenjora nJaBJeHHs Jbla =
=0,33 MJx/kr, yzenbHasi TensjoTa napcoOpasoBaHHS BOIBI
A=2,3 MILx/kr. . '

397. B cocyne, U3 KOTOPOro OTKauMBaKT BO3AYX, HAXOAMT-
csi HeGosbllasi Macca BoAbl NpH Temmneparype f,=0 °C. bBuaa-
rofiapd HHTEHCHBHOMY HCMapeHHIO BOJBI OCTaBlUasicsi 4YacTb
ee 3amep3aer. Mcnapuswasics Boja umeer Maccy m=2,71 r.
Hafitu nepponauaibHyio Maccy Boisl M. YienbHas TenJoTa
naasaenns Jabaa r=0,33 MIx/Kr, yneibHas TemJaoTa Hapo-
o6pasoBanusi Boabl A=2,3 MJx/kr.

398. Haiitu maccy m BoOmbl, KOTOpast ‘MoxeT GbIThb NMpeBpa-
eHa B Jiel HcnapenueM s¢upa, uMerowero maccy m,=0,1 kr
u remnepatypy ¢=20 °C. Hauanbnad Temneparypa BOIBI Tak-
ke (=20°C. YneibHble TeNJOEMKOCTH BOAbH H 3dupa c=
=4,2 gIx/(kr-K) u ¢,=2,1 kx/(kr-K). Yneavnas rtenjo-
Ta nnaaBaeHusa Jabia r=0,33 MJDx/Kr, ynejbHasl Temjorta
napoo6pasoBanus 3dpupa A=0,38 MJLxk/Kr.

399. Boma moxer ObITb nepeoxJaKieHa RO TEMNEPATypHl -
{=—10-°C. Takoe cocTosiHue BOAbLI HEYCTOHUHBO, M MAPH JIO-
GoM BO3MYLIEHHH BOAa NpeBpailaeTcsl B JeL C TeMneparypoil
=0 °C. KakoBa macca m, nbja, o6pa3oBaBllerocsi U3 rnepe-
OXJIAXKIEHHOM BOJBI, ecJy Macca ee m=1 Kr? YjenbHas Ten-
J10oemkoctb  Bombl ¢=4,2 kDk/(kr-K). Ynenbnas Temsora
nnaBjenus Jjpra r=0,33 MIDx/kr.

400. KonGa 3anosHeHa cMecbi0 BOABl H PTYTH, Macchl Ko-
topeix m;j=0,5 kr u my=1 kr. [Ipy coollLueHHH COnEPKHMOMY
KOJIOb KosnyectBa Tensothl Q=90 k[l M3 KOJIGH BHIIHBa-
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ercsl 9acTh Bogsl Macenl m=3,5 r. Hafitn kosdduient o6nem-
HOrO DaCIMPEHUST PTYTH Oy, ¥ JEJbHBIE TEIJIOEMKOCTH BOJDbE
u prytH ¢;=4,2 kx/(kr-K) u c,=140 Ix/(kr-K), ux njor-
HoCTH P =103 Kr/M® u p,=13,6-10° kr/m®. Kosdpuunent o6s-
€MHOro paciunpeHusi Bomel o;=1,5-10"4 K1,

401. B cocyn c TaoLiuM JIbIOM . MOJNOXUJIK KYCOK JaTyHH
maccet m=430 r. Ilpu stom vacts sbga Mmaccol fm,=200 r
npeBpatuiach B BoAy. Haiitu o6bem natyHu V' B MOMeHT no-
IPYyXKeHHsI ee B COCYA. Y/eJbHas TeNJOeMKOCTb JaTyHH
c=0,4 x[x/(kr-K), ee nmotsocts npu #=0°C paBHa
po=8,6-10° kr/m®. ¥nenbHas TensoTa NJaBJEHHS JbAA
r=0,33 MIx/xr. Kos{uuuent nuneiinoro paciuupeHus Ja-
Tyfmﬁ =2.10"% K-

402. B uunuuape aBUraressi BHYTPEHHEro CrOPaHHS NpPH

paGoTe 06pa3yioTcs ‘Taskl, TemmepaTtypa KoTopmx ¢, =727 °C.
Temnepatypa oTpaGorannoro rasa t,=100°C. J[lpuraresb
pacxXofyeT B eNHHHIY BpeMeHH Maccy m,=36 Kr/4 TomauBa.
Kakyo MakCHMaJIbHYIO [10JIe3HYIO MOLIHOCTb MOXET Pa3BUBaTh
3TOT NBHrartesnb? YJeldbHasl TemJOTa CrOPAHHUA TOMJHBA (=
=43 MJIx/Kr.
. 403. Bo ckoibKO pa3 MaKCHMaJbHO BO3MOXKHBII K. I. 1.
IBHraTe/Isi BHyTPEHHEro cropaHus GoJblie MaKCHMaJbHO BO3-
MOXHOTO K. . I. TapoBOH MalliuHel, paboTatolleil Ha mneperpe-
ToM mape npu Temnepatrype ¢=300°C, ecau Temmnepatypa
rasoB B UWJHHApE ABUrartenst pocruraer f,=1000 °C? Orpa-
O60TaHHbIE Fa3 M [ap HMEIOT OJMHAKOBLIE TeMneparyphl [=
=100 °C.

404. CynHo Ha MOABOAHBIX KpBIIbAX «MeTeop» pa3BHBaeT
momHocth N=1500 kBT npu k. n. n. aBuratens n=30%.
Ha#itn pacxon TonnuBa Ha eJQMHHUY JJIMHBI MYTH NPH CKO-
POCTH CylHa v=72 KM/4. YjeabHas TenoTa CropaHusi TOM-
aua ¢=50 MJIIx/kr.

405. PeakTuBHBI! caMoJieT npoJieTaeT Cco CKOpOCTb}O V=
=900 kM/u nyTb s==1800 kM, 3aTpauHBasi MacCy TOI/IHBa
m=4 1. MomHocTp nBUrartenass camonera N=5900 «kBr,
ero K. m. I. n=23%. KakoBa yzmenbHas TemsaoTa cropa-
HHS ¢ TOIJIMBA, NPHMEHSIEMOTO CaMOJIETOM?

406. Kakyio mMaccy KepocuHa m norpe6oBasioch GBI CXeub,
yTO6bl BBIBECTH CHNYTHHK Maccel M=10° Kr Ha KpyroByio op-
64Ty BOJU3H MOBEPXHOCTH 3eMJH, ecsqH Gbl BCe KOJHYECTBO
TenJIOTBI MpeBpaltanoch B paboty? Paguyc 3eman R =6400 ku.
YienpHas TemJOTa cropaHusi KepocHHa ¢=46 MJIIx/kr.

407. KakoB K. I. I. 1 ABHraTessi aBTOMallMHBl MOLIHOCTH
N=20 xBr, ecsiu npu ckopocTH v=72 KM/4 JBHratesb NOTpe6-
asier o6beM V=10 a1 6ensuna Ha nytd s=100 xmM? ¥YnenbHas
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Tensiota cropaHus Gensuna .g=44 MJDX/kr, ero njoTHocTh
p=0,7-10° kr/m3.

408. B saekTpuueckoM uaiiHnke MomHocTH N=800 Bt
MOXHO BCKHIATHTb o6beM V=1,5 a1 Bojwl, HUMmelouleil Temnepa-
typy £, =20 °C, 3a Bpemst =20 muu. HaiiTn k.n.A. vaiinuka.
Ynenvnas TtenjoeMkocTb Boabl ¢=4,2 kx/(kr-K).

409. 3a Bpemss T=1 u B XOJOAHJbHHKE NpeBpallaeTcs
B Jex npu Temneparype fy=0°C macca Bome m=3,6 kKr,
uMeBlllas HadaabHylo Temnepatypy ¢=20°C. Kakas wom-
#HocTh N norpebsisieTcsi XOJOLHIbHHKOM OT 3J1eKTPOCEeTH, €CJH
OH OTHAeT B OKpYyalolilee NPOCTPAHCTBO B €IHHHIY BPEMEHH
snepruio Q,=840 [Ix/c? YnenbHasi TenJOeMKOCTb BOJB
¢=4,2" kx/(kr-K). ¥Yaenbnass Tensora nnaBleHHs JbAa
r=0,33 MDx/kr. -

410. IToe3n maccel m=2000 T nNpu TOPMOXKEHHH C yCKOpe-
uuem a=0,3 m/c? octanoBujcs cnycts Bpemsa T=50 ¢ nocne
Hauaja TopMmoxeHus. Kakoe KOJHYecTBO TenmsoThl Q BHILENH-
JOCh NPUH TOPMOXKEHHH?

411. C KaKo#f CKOPOCTbIO U JIO/DKHA BLIJIETETb H3 DPYyXbs
CBHHLOBas ApoOHHKA NMpPH BLICTPENE, CAeIaHHOM BEPTHKAJAbHO
BHM3 ¢ BbicoThl A=100 M, 4TOOBl NpH ylape O HEYNPYroe TeJo
apo6uHKa pacnjaBuiacb? HauanbHasi temnepatypa’ ApoGHH-
¥k T=500 K, Temnepatypa nnasjenus cpuuua 7,,=600 K.
Ypenvuast Ttenjoemkoctb cBuHua ¢=0,13 kILx/(kr-K), ero
ylenbHasl Tenjota nJaasaenuss r=25 gIlx/kr. CuutaTh, 4TO
BBINEJIHBILEECS KOJHUECTBO TEIJIOTHl PACNpeleuoch Mexny
APOGHHKOA H TeJOM MODPOBHY.

412. Bpycok maccel m paBHOMEPHO NOJHHMAIOT 33 NPHBS-
3aHHYI0 K HEMY BEpeBRKY Ha BLICOTY /i Mo jgocke, KoTtopasi oG-
pa3yeT ¢ rOpU3OHTOM yroJ o. BepeBka mapaJjinesnbHa Jocke.
KospduunenT tpenns Gpycka o nocky paseH k. Haiitn suep-
ruto W, KoTOpast HIeT Ha HarpeBaHHe JOCKH M Opycka.

413. Teno wmaccet m=1 Kr cocka/ib3blBaeT C HaKJOHHOM
TJIOCKOCTH IJHHB [=22 M, KoTopast o6pa3yeT ¢ TOPH30HTOM
yron a=30°. CKopocTb TeJia y OCHOBaHHS HAKJOHHOH IJIO-
ckocTH v=4 mM/c. Kakoe KoJH4eCTBO TEeNJIOTH Q BHLIAETUIOCH NPH
TPEHHH TeJla O IJIOCKOCTb, €CJIM HadaJbHas CKOPOCTb TeJsa
Uo——_O?

414. HaliTn yacToTy BpalleHHsl n Bajla NapoOBOH MalllMHHI,
ec/H cpelHee AaBjeHue napa p=1 MIla u MOIHOCTb MallIHHBL
N=200 kBT. 3a oaun o6opoT Baja HOpLUEHDb JeJaeT OIHH pa-
Gounit xon [=0,5 m. ITnomans nopmwns $=0,2 M2

415. Ily;is Maccel m, JeTdiiasi cO CKOPOCTBIO vy, IONajaer
B JepeBsiHHBIA Ky6 Macchl M, Jiexalliuii Ha TJ1agkoM CTOJeE,
u npo6uBaer ero. Ha#itn sneprmo W, npeBparuslyiocs
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B TErJIO, €CH NyJs Opolia Yepes UeHTP KyGa M CKOPOCTb ee
nocse BHLIETa CTaslla PaBHOH Us.

416. Ha#itn KoJIHYeCTBO TeMJOTH Q, KOTOpPOE BHLIEAHJOCH
npH aGCOMOTHO HEYNPYroM COyAapéHUH ABYX [ApOB, ABHCaB-
IIMXCA HaBCTPeuy APYr Apyry. Macchl nmepBoro H BTOpOro mia-
poIB.2m1/=0,4 Kr U m,=0,2 Kr, UX CKOPOCTH ;=3 M/C U V=
=12 wm/c.

§ 14. 3akonbn HAEaNLHOTO ra3a W ypaBHeHHE COCTOSTHHSK

CocTosinne rasa onpefesisieTcsi ero o6beMoM V, naBjieHneM p U Temnepa-
Typoii . 3aKOHH JUIs HIeaNbHLIX [a30B BbIpaxaloTca GoJiee npocThMu Gop-
MyJiaMH, ec/lM TeMmepaTypa BhIpaxkeHa B keasBunax: T/K={/°C-+273,15.
Ecam Macca rasa noctosiHHa, TO COCTOSIHHME T'a3a ONHCHIBAETCH CJAELYIOUIUMH
3aKOHaMH.

3akon Boitna—Mapuortrta. [lpu nocrosHuoit TeMuepary-
pe (H3oTepMHyecKHA npouecc, f=const)

piVi=plVe=...=piV,,
HIIH
pV =const, @

3akon Fenn-Jlwecaka. [Npu nocronnnom nasaennu (H306ap-
Hblil mpouece, p==const) o6bem rasa npu TeMmneparype !

= VO (l +at)9

rre Vo— o6beM rasza npu 4,=0 °C u a=(1/273) K =!— temneparypHblii Ko3¢-
(HUHEHT OGBEMHOTO PACIIHPEHHs, HIH

V /T = const. ®)

4
3axkon IJapasa [lpn noctosHHOM o6beMe (M30XOPHBLA mpouece,
V=const) naBnenne rasa npu Temneparype f

rle py— AeBaenue rasa nph f,=0°C u f=a=(1/273) K —!— temnepatypHbiit
k03pdHUHKENT AaBNEHHSA, HIH
.
p/T =const. ©)
O6beauHeBHB i rasoBoii 3axrkoud. [Ipy HeGoabwHX
NJIOTHOCTSIX T'a3bl NMOAUYHHSIOTCSA YPaBHEHHIO

piVi/Ti=pVa/To=...=poVo/T,
pV /T =:const. U

Beanuuus py, Ty B V, COOTBETCTBYIOT «HOPMaJNbHOMY COCTOSIHHIO» Tasa,
T. e. cocTostHuIO NpH p=101,325 klla (760 mm prt. cT.) H Ty=273 K. 3a-
HEMaeMblii Ta30M 06beM NMPONOPLHOHAJIEeH KosHuecTBY Tra3a v. Ecin kosuye-
CTBO Ta3a V=1 MoJIb, TO NPH HOPMaJIbHbIX YCJIOBUAX (JABJIEHUH py U TeMre-
patype T,) cornacHo 3axoHy Asoraapo Jiwo6ofi ras 3saHuMmaer o6bem
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Vou = 22,41 .10~ 3 M3/Mone. CrefioBatentro,
PoVou/Tl.)‘== R.
Bennuuna R omsa m Ta xe Ans Bcex raso: R=8,31 Ix/(Mons-K) — u
HOCHT HaSBaHHe Fa3OBON MOCTOSIHHOM.
Tarum o6pasoM, o6bennHeHHbIl ra30BHI 3aKOH A1 V=1 MOJIb MOXKHO
NpencTaBUTh B BHAE
Vi=RT. ®

3710 COOTHOWEHHE Ha3blBaeTCs ypaBHeHHeM Knaneiipona — MeHnzesneena.

YpaBHeHHE COCTOSSHHSA HA€aABHOTC rasa. Has
MPOM3BOJBLHOTO KOJMHUYECTBA Fa3a v oGbeM OpH TeX JKe YCJIOBHAX YBEIHYH-
BaeTcs B v pa3. CienoBaTeslbHO, BO CTOJIBKO M€ pa3 yBeaHYHBaeTCA M mpa-
Bas uacTb ypaBHenus (8), T.e.

% —wRT_ 2 Rr, ©)

Tae v=m/p, m — Macca Ta3a # p — €ro Mo.'mpnan Mmacca. Bmpa)xeuue ()
‘HOCHT Ha3BaHHe ypaBHeHHs COCTOSTHMA HaeasibHOro rasa. OHo onpegessieT
CBSI3b MEXJAY NapaMeTPaMH, XapaKTepH3YIOWIWMH cocTosnne rasa. as
HEH3MEHHOr0 KOJMMYeCTBa ra3a vV MOCTOAHCTBO OAHOTO H3 MapaMeTpPoB MpH-
BOJMT K 3aBHCHMOCTH MeXJy ABYMS OCTaBIIMMHACH, T. €. K yPaBHEHHIO COOT-
BETCTBYIOLIETO Ta30BOro 3akona, Tak, npu T=const mosyuaetcs 3akon
Boiina — Mapuorta (4), npu p=const — 3axon [leii-Jljoccaka (5) u npy
V=const — sakou Hlapas (6).

3akon JNaanbToHa (3aKOH mapumaibBbIX NaBiaeHHil). lasie-
HHe, KOTOpOe OKa3bLiBaJ 6bl a3, BXOAALIKA B COCTaB CMECH, ecsiit 6bl OH GbL1
O[HH B 5TOM COCYJe, HasblBaeTcs napunansHeiM. CornacHo sakony Janbroua
namenne CMeCH rasoB panno CyMMe HX napuHaibHeIX gaBieHHil. C Toukn
spel-mﬁ MOJIERY ISP HOI} (U3NKH, COrMACHO KOTOPOi JaBJenHe ofbsACHsAeTCS
yIapamMB MOJIEKYJ ‘O CTeHKH cocyna, 3akon [lamnToHa o3nauaer, uTo jefi-
CTBHS Ha CTEHKH COCYJa MOJEKYJ KaXAOro U3 rasoB CKJaxbiBaiotes, B uact-
HOCTH, 3aKOH L[abTOHA NPUMEHMM W NPH N0GABJIEHHH B COCYH, B KOTOPOM
“yXe HAXOLWTCA Ta3 NOA JaBJEHHEM p, HEKOTOPOTO KOJNHYECTBA STOFO e
rasa. B stoM cayyae napunasibHOe faBieHHe NOGaBJIEHHOrO rasa MOXHO pac-
CUNTBIBATL TaK, Kak ecaH Obl cocyR b1 myctoii, OKoHuaTeNbHOE Ke JaBJje-
HHe GyfeT CKAalbIBATLCS H3 9TOTO MapilMa/bHOrO NaBJeHHS U JaBJeHHs rasa
p B cocyne.
- Ypasuenus (4) — (9) onuCHIBAIOT TONBLKO TaKHe COCTOSIHHA, AN KOTO-
PHIX BO BCEX TOUKaX 06beMa, 3aHHMaeMOro ra3oM, TeMiepaTyphl U AaBJieHHS
OIMHAKOBLI, T, €. COCTOSHHS, KOfAa I'a3 HaXOAMTCA B TENJOBOM PaBHOBECHH.
[pu nenpepuiBHOM H3MeHeHHH p, V u T ypaBHenns (4) — (9) npuMeHHMEL
KO BCell MOC/eNOBaTeNLHOCTH COCTOSIHHI TOJILKO NPU GECKOHEUHO MeMJieH-
HBIX MpOIECcaX, KOTJa HePaBHOMEPHOCTH B paclpelesieHHH TeMnepaTypsl i
naBJenus GeckoHeuno MaJbl. Ecan npouecch! HAyT He GeCKOHEUHO MEAJIEHHO,
pacCMOTpeHHEIE YPABHEHHS KaK YP2BHEHHS NPOUECCOB He UMEIOT CMEIC/Ia, HO
OCTAlOTCS CIPaBelIMBLIME KAaK YDaBHEHHS COCTOSHHA A/ MOMEHTOB Bpe-
MeHH, KOTJla Fa3 OKasblBaeTcst B COCTOSHHH TEILIOBOTO PaBHOBECHH, :
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417, TlpeacraButh Ha rpagukax B KoopauHatax p, V; p,T
u V,T n3oTepMuuecKHH NPOUECC A/ OHOTO MOJs rasa npH
temneparypax T=T; u T=3T;.

418. Ilpu HOpMaNBHEIX YCJOBHSIX ra3 3aHMMaeT OGBHEM

=1 m®. Kaxko#t o6bem V Gyner 3aHHMATh 3TOT ra3 nNpH H30-
TepMH'-IeCKOM CXaTHH J0 JaBseHus p=4,9 MI1a? HopmaabHo®
atMocdepuoe naBienne p,=0,1 MIla.

419. T'a3 cxat H3oTepMudeckH ot o6rvema Vi=8 a1 10 06be
ma V3=6 n. laBienue npu sToM Bo3pocio Ha Ap=4 Klla.
Kakum GBIIO TepBOHAYAJBHOE NABJEHHE piP

420. KakoBo JaBjieHHe rasa B [HJIHHAPE MOJ MOPLIHEM,
ec/IM NOPIIeHb YAEPKHBaeTCs] B PABHOBECHH NPH MOMOUIH CTEp-

XHSl, BIOJIb KOTOPOTrO JAEHCTBYET CHJa s
F=9,8 H (puc. 57)? Ilnowany mnop- ; F
H S=7 cM?, CTepeHb 'COCTaBJISET C SH=r2_ __-
HOpMasblo K mopumHio  yroa a=30°.

AtmocdepHoe aaBienwe po=0,1 MIla. Puc. 7.

Tpennem npeneGpeun.

421. B 6amone o6bema V=10 1 HaXOAHTCS KHCJIOPOZ,
Macca kotoporo m=12,8 r. [laBsenve B Gasone H3Mepsiercs
U-06pa3HbiM  MAaHOMETPOM, 3alOJHEHHBIM Bojol. Kakoa
pa3HocTb ypoBHefi Ak BOLEI B Tpy6Kax MaHOMETpa NpPH TeM-
neparype rasa- t=27 °C? AtmocgepHoe nassenue p,=0,1 Mlla.
[TnorHocts Boanl p=10% Kkr/M3, MossipHas Mac-
ca kucaopoga p=0,032 kr/moJn.

422, B nuaunpe noj nopuIHEM Macchl m=
=6 Kr Haxomurcs BO3AyX. I[lopweHs umeer
dopmy, nokasanHyio Ha pHc. b58. Ilnomansb
ceuenus muauHApa So=20 cm% AtmocdepHoe
nasJjenye p,=0,1 MIla. Hafirn maccy M rpy-
3a, KOTOPHIH HalO INOJIOXKHTb Ha NOPIIeHb, YTO-
6bl OOBeM BO3AYXa B WMJIMHIPE H30TepMHYecKu  Fuc. 58.
CXKaTh B J1Ba pas3a. TpeHueM npeHeGpeub.

423. OnuH KOHell LWJHHADHYECKOH TPYOKH MJIHMHB [=
=25 cM M papnyca r=1 cM 3akpHIT Npo6KoO#, a B APYroi BCTaB-
JIEH NOpLUeHb, KOTOPHIH MelJIeHHO BABUraloT B TpyOky. Koraa
noplueHb NMOJABHHETCS Ha paccTosinue A/=8 cM, npofKka Bblie-
taer. CyuTas TeMnepatypy HeM3MeHHOH, HafiTu cumy TpeHus F
npoGKH 0.CTeHKH TPYOKH B MOMEHT BhlJIeTa Npo6kH. ATMocdep-
Hoe namjenue po,=0,1 MIla,

- 424, Yskas uuauHIpHueckast TpyOGka AJMHBL L, 3akpbiTas
C OIHOrO KOHIIA, CONEPKHT BO3AYX, OTAENEHHBIH OT HapyKHOr0O
cToJ6MKOM PTYTH JAJuHBL A. TpyOka pacnoJiokeHa OTKphI-
THIM KOHLOM BBepX. KakoBa Obla jgimuHa ! cToN6MKa BO3-
ayxa B TPyOKe, eCIHIPH NepeBepThIBAHHH TPYOKH OTKDBITHIM
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KOHIIOM BHM3 H3 TPYOKHM BBUIHJAch nononuﬂa prytu? ITnor-
HOCTb PTYTH paBHa p. ATMOC(pepHoe JaBJIEHHE DABHO po.

425, Tlocepenune OTKauaHHOH U 3anasiHHOH ¢ OOOMX KOH-
I0B TFOPH30HTAJLHO PACMOJIOXKeHHOH TpyOKu IiuHel L=1 M
*HAXOAUTCHA CTOJIGMK pPTYTH AMuHB h=20 ¢m. Ecau Tpy6Ky mo-
CTaBUTb BEPTHKAJbHO, CTOJNOMK PTYTH CMECTHTCSI Ha PaccTosi-
nue /=10 cm. [lo kakoro naB/ieHust p Oblla OTKayaHa TPYO-
ka? [laotHocts pryTn p=13,6-10° Kr/M3.

426. 3anasHHYIO C OJHOTO KOHLA TPYOKY MJIHHBL L=76 cM
MOrPYXkaloT B BEPTHKAJbHOM MOJIOXKEHHH OTKPHITHIM KOHIIOM
B COCYA ¢ pryTbio. Ha kakom paccrosiHHH / OT NOBEPXHOCTH
RO/KEH HaXOAMTbCH 3amasiHHbIA Kouell TPYOK#, 4TOOH ypo-
BeHb PTYTH B Heil GBI HHXKe YPOBHSI PTYTH B COCYJe Ha BeJH-
yuny h=76 cm? IlnotHocts prytn p=13,6-10° kr/mM®. ATMmo-
cepHoe naBieHHe p,=0,1 MIla.

427. OTKpHITYIO ¢ OGOHX KOHLOB TPYOKY AuMHBL L=2 M
norpyxalT B BEPTHKAJbHOM MOJIOXKEHHWH Ha IOJIOBHHY ee
AJIMHBL B COCYA C° PTYTbio. B TPyOKy BABHraioT NOPLIEHb.
Ha 'kakom paccTosiHuH | OT TMOBEPXHOCTH PTYTH B COCYHe
0OJIXKEH HaXOAMThCS NOPIUEHb, YTOOB YyPOBEHb PTYTH B TPYG-
Ke OnycTH/Ccs Ha BennuuHy h=1 m? Ilnor-
HocTh pTyTH p=13,6-10° Kr/M®. AtMmocdep-
Hoe JnaBjeHuHe po,=0,1 MIla.

428. K any auauHipa MJHHBEL [y ¢ MJ0-
IabI0 MOTIePEYHOro ceueHHsl S; NMpHIAeaaHa
Tpy6GKa IVIHHBI [, ¢ TMJIOWAAbIO IONEePeYyHOro
ceyenus S,. TpyOGka LeNHKOM MOrpyKeHa B
prytb (puc. 59). Ha kaxyio Benuuuny hony-

F— -5,- — CTHTCS pTyTh B TPyOKe, €ClMUM BABHHYTb NOp-
ot LIeHb A0 caMOro AHa nunauHapa? IIpu kKakoi
Puc. 59. MHHHMaJIbHOH TIJIOWIaJH TIOMEPeyHOro ceye-

HHA uuauHapa S; H3 TpyOku OGyneT Bhl-
TecHeHa Bcs pTyTb? [lnoTHocTh pTyTH paBHa p. ArtMmocdep-
HOe JiaBJieHHe DaBHO Py.

429. B cocyn ¢ pTYTbIO NOrpyKeHa B BePTHKAJbHOM MO-
JIOXKeHHH TpyOKa C NOpIIHeM, OTKPBHITasi C HHXKHEro KOHIIa.
Ecnu nopuienb Haxonutest Ha paccTosiHuM /= 1 cM OT noBepx-
HOCTH PTYTH B COCYZAe, TO YPOBHH PTYTH B cocyle H TpyGKe
OlMHAKOBbl. HaiiTH pnaBseHHe Bo3ayxa p B TPyGKe mocie
noabeMa MOPIIHA Hall YPOBHEM PTYTH B COCyle HO BHICOTHI
[=75 cMm. TlnotHOoCTb pTyTH P=13,6-10% Kr/M°. ATMOCOHepHOe
naBneHne p,=0,1 MIla.

430. dnsi usamepeHHsl rJiyOGWHBI MOrPYXKeHHS B MOpe pas-
JIUYHBIX MPHOOPOB NPHMEHsIETCS 3anasiHHAasf C OJHOrO KOHUA
CTEeKJAsHHAsA TPyOKa AJuHbl [,=1 M, KOTOpas HOrpyxaercs
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B BOAY BMeCTe C MPHOOPaMH B BEPTHKANBLHOM MOJIOXKEHUH OT-
KPBITBIM KOHLOM BHH3. MakcHMa/ibHasi TJIyGHHA MOTpYXKeHHs
H BryHcasieTcs MO MMHHMAJBbHOR BLICOTe [ CXKaTOro BO3AyXa
B Tpybke. Ilasi OnpeaénieHHs BHICOTH [ BHYTPEHHHE CTEHKH
TPYOKH TOKPBIBAIOTCA JIECKOPAaCTBOPHMOH B BOAE KPacKOH.
Ta wacTb TpyGKH, KyJa He IPOHHKJ/A BOAA, OCTAeTCH OKpalleH-
noil. Ha kakyio ray6uny H Oblia onyiieHa Tpy6Ka, eCJH OKa-
sanoch, uro [=0,2 m? [lnorHocts Boael p=10° Kkr/m3. ATMO-
chepHoe pmaBaenHe p,=0,1 MIla. Temnepatypy Bo3nyxa
B TpyOKe CYMTaThb MOCTOSHHOIM.

431. Ilysbipek BO3fyXa NONHMMAETCH €O JHA  BOJOEMa,
umetowtero ray6uny H. Haiith saBHcHMOCTB panuyca nmysbipb-
Ka 7 OT TJIyOUHBI i €ro MeCTOHAXOXIEHHS B JaHHBIH MOMEHT
BPeMeHH, ecJH ero ofbeM Ha AHe Bogoema pased V. Cuibl
MOBEPXHOCTHOrO HATSXKEHHsI He YYHTHIBATb.

432. ToHKMH pe3HHOBBLIH 1ap pafuyca r{=2 CM 3amoJHeH
Bo3ayxoM npu Temnepatype £,=20°C U JaBJEHHH po=
=0,1 MITa. Kakos 6yzner paauyc wapa rs €CJH ero onyCTHTb
B BOLy ¢ Temmeparypo#t ¢,=4 °C nHa ray6uny A=20 m?

433. V3 3aTOHYBIUINX NOJBOAHBIX JIOJAOK HHOTJA CNACcaUCh,
o'rprmaﬂ CHayala HHXKHME KJanaHpl (KHHICTOHH), a 3aTeM
BEPXHHIH JIOK, H C Ny3biPEM BO3lyXa BHICKAKMBA/H Ha NOBepX-
HocTb. Kakasi 1osis1 k o6'beMa JIOAKH He 3a/1uBajach BOAOH nocje
OTKPBLITHSI KHHTCTOHOB, €CJIH JIOAKA HaXOAWach He rayGiHe
h=42 m? [lnotHocts Mopckoil Boabl p=1,03-10° kr/m3, Ha-
yaJbHOE JaBJeHHe BO3AyXa B Joike po=0,1 MIla.

434. OGoJiouky aspoctara, obvem Kotopoii V,=600 w2,
3aMOJIHSAIOT NPH aTMocepHOM AaBieHHH po,=0,1 MIla renuem,
umero M ob6vem V,=500 m3. Ha kakoii BbicoTe Hall ypoBHeM
3emaH ra3 LeTHKOM 3amoJHHT 060J0YKY aspocTaTta? AtMocdep-
10e faBJieHHe yObiBaeT BO6sH3H 3eman Ha Ap,=133 [la npu
nopbeme Ha Kaxiable AH=11 M BoicoTel. TemnepaTtypy cuyu-
TaTb MOCTOSHHOM.

'435. JIBa ONMHAKOBBIX COOCILANOLWINXCS cOCyla C MOPIU-
HIMH YaCTHYHO 3aMOJIHEHbl XKUIKOCTBIO C MJIOTHOCTBIO . Pac-
CTOSIHHSI TIOPLIHEH OT MOBEPXHOCTEH MHIAKOCTH OXHHAKOBBLI H
paBubl H (puc. 60). Onur u3 nopuuneit
3aKpenJieH, a BTOPOH MOAHHMMAIOT Ha BHICO-
Ty h. [Ipu Kaxo#t BbIcOTE A Pa3HOCTb yPOB-
Hel XHUIKOCTH B cocyjax Oyjer paBHa H?
HauasnbHoe naB/eHHe BO3AyXa B KaXKIOM
H3 COCYJOB paBHO p.

436. Prytb, Hanuras B U-o6pasuyio
Tpy6KY, He JOXOLHT JIO ee KOHUOB Ha pac-
crosnue =20 cm. OnHo .KoMeHO TPYOKH




samasiHo (puc. 61). Haiitu noHmxeHue A,
YPOBHSI PTYTH B OTKPBITOM KOJIEHE, eCJIH MpH
BBINYCKAHWH YacTH PTYTH uepe3 KpaH ee
yPOBeHb B 3aNasiHHOM KOJIeHe MOHH3HJICA Ha
hy=18cmM. [lnotHocTb pTyTH p=13,6 - 10°KT/M®.
ArmocdepHoe naBneHue p,=0,1 MIla.

437. Haiitu o6beM v 3acacelBaiollied Ka-
Mepbl MOPLIHEBOrO Hacoca, €CcNH HPH OTKa-
YHBAaHHH 5THM HAacocOM BO3Ayxa H3 GaJ-
JoHa o6vema V=4 .1 paBjieHHe yMeHblIAeTCS

Puc. 61, npu KaXkaoM uMkJae B n=1,2 pasa.

438. Hacoc umeer o6beM 3acachlBaiquieit
Kamephl U. 3a CKOJIbKO LHMKJOB pabOThl Hacoca MOXKHO OT-
Kauatb O6aJiioH oObeMa V, CHH3HB JaBJieHHe B HEM CO 3Ha-
yeHUs1 p mo p,? TemnepaTypy cYHTaThb NOCTOSIHHOH.

439. Kowmnpeccop, ofecneuuBaromuii paboTy OTGOMHBIX
MOJIOTKOB, 3acachiBaeT u3 atMocepn! B €IHHHIY BpeMeHH
o6beM Bo3ayxa V=100 na/c. CkoNbKO OTGOHHBIX MOJIOTKOB
MOXeT pafoTaTb OT STOTO KOMIIPeccopa, ecJiH KaKAbli MOJIO-
TOK pacXofyeT B €eIAMHHIY BpeMeHH OOBEM BO3LYXa Uy=
=100 cm®*/c npu nasaesuu p=>5 MIla? ArmocdhepHoe naBieHHe
po=0,1 MIla.

440. o kaxoro faBJieHHsI HaKauaH (yTOOJMBHEI MAY 06beMa
V=3 n 3a n=40 rauauuii nopuHesoro Hacoca? IIpn kaxuom
KayaHUM HAcoC 3aXBaTblBaeT W3 aTMocdepnl o6beM BO3LyXa
v=150 cm®. AtmocdepHoe maBienue p,=0,1 MIla.

441. Kamepsl aBTOMOGHJBHBIX IIMH HaKayUBalOTCHA MPH
nomoulH Hacoca, pabotatoiiero ot jaHratens. CKONbKO Bpe-
MeHH TpefyeTcsi Ans TOro, 4Tobbl Kamepy o6bema V=6 & Ha-
kauaTb 00 HAaBienus p=0,5 Mlla, ecnu npu Kaxuom HHKJ]E
HAacoC 3aXBaTbiBaeT H3 aTMOCGephl LHJIHHAPHYECKHH CTONG
Bo3ayxa BbicoThl h=10 cM u pnamerpa d=10 cM u ecau BpeMs
onHoro kavanua v=1,5 c? HagajbHoe naBieHHe B Kamepe
po=0,1 MIlla.

442. Jlpa cocynia, HalOJHEHHBIX BO3LYXOM NPH JaBJAEHHSAX
pi=0,8 MIla u p,=0,6 MIla, umetor o6vembl V=3 1 u V=
=5 1. Cocypl COeHHAIOT TPYOKOH, 06HEMOM KOTOPOH MOIKHO
npeneGpeub Mo CpaBHEHHIO ¢ oGbeMaMH cocynoB. Halitu ycra-
HOBHBILIeECS] NaBJieHHe p B COCyAaxX. TemmepaTypy cuurarh
MOCTOSTHHOH.

443. I1Ba cocyna c o6vemamu Vi=40 a1 u V;3=20 11 conepxar
ra3 npu OfHHAKOBBIX TeMIlepaTypax, HO Pa3HbIX JaBJEHHSX.
[Tocne coenuHeHHst COCYIOB B HHMX YCTAaHOBHJIOCH JaBJieHHE
p=1 MIla. KakoBo GblI0 Haya/JbHOE RaBJeHHE p; B GOJIbILEM
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cocyne, €ClH Haua/JbHOE JaBJEHHE B MEHbIIEM COCYAE P3=
=0,6 M[1a? TemnepaTypy CuMTaTb NOCTOSIHHOM.

444 Tpu cocyjJla ¢ OQHMHAKOBBIMH oObeMaMH coobiatorcs

Mexay coboi KpaHamH. IlepBbifi cocyn comepuT ras- Maccm
mi, TPETHI — TOT Xe ra3 MacChl /1, BO BTOPOM COCyle — Ba-
KyyM. CHauasia COGNMHMJIH BTOPOH M TPETHIl COCYAbI, a KOTZia
IaBJeHHe BLIPABHSJIOCh, BTOPOH COCYX OTCOEAHHHJIH OT Tpe-
TbEro ¥ COEAMHHJIA C NepBuiM. [laBlienHe B NepBOM H- BTOPOM
COCYAaxX YCTAaHOBMJOCH PaBHEIM p. Hafitu HauanbHoe AaBJe-
HHE p; B NMepBOM cocyZe. TeMmepaTypy CuUMTaTh NOCTOSIHHOM.

445. TlpencraBuTh, Ha rpaduxaXx B KoopiauHaTax p,V:
p,T n V,T nsobapHblii mpouecc A1s1 OZHOO MOJs rasa npe
JlaBJeHUAX p=p; U p=3pi.

. 446. Ilpu HarpeBanuy rasa Ha AT=1 K npu nocrosiHHom
IaBJeHHH OObEM €ro YBeNHUYWJCS B ABa pa3a. B Kakom HHTep-
BaJle Temneparyp NMPOHCXOAMJIO HarpeBaHHE?

447. Ta3 uarpesaloT oT Temnepatypnl f;=27 °C 10 Temne-

patypel {,=39 °C npH noctossHHeM jxaBienuH. Ha ckoabko
MPOLEHTOB YBEJHUUJICH €ro o6beM?
" 448. [IBa cocyAa ¢ OJHHAaKOBLIMH oObeMaMH V coeluHeHH
TOHKOH KanWJJISApHOH TPyGKOH, 0OGBEMOM KOTOPOH MOXKHO
npeHe6peub N0 CpaBHEHHIO ¢ oGbeMaMH cocynoB. B cepennne
Kanuaisipa HaxomMTC Kamjisi prytv. Haiiti 3aBucumocTb
MEXJY OTHOCHTENbHBIM H3MeHeHHeM Temnepatypel AT/T n
cMellleHneM Kansau Al, ecan HavyasnbHas TeMIepatypa rasa
B 060HX cocyllax Geina paBHa T W HarpeBaeTcsl TOJBKO OLHH
cocya. Ilmomanpy wkanuanspa paBHa S.

449. Tonwit mapuk oobema V=100 cM® cHabXeH AJHHHOM
Tpy6Koii ¢ nenenusmu. OObeM TPYOGKH MeXIY COCELHHMH
nenennsimu AV =0,2 cm®. B 11apuxe u yacTH TpyGKH HaXOLUTCS
BO3IyX, KOTOPHIA OTHEJeH OT HapyXHOro BO3lyXa Kamvei
prytu. [Ipn Temneparype ¢=>5 °C kan/isi PTyTH CTOMT y AeJe-
Husg n=20. B xakux npenenax MOXHO H3MepPATb TeMIEPATypy
TaKMM TepMOMeTpoM, ecau Tpy6ka umeer N=100 nenenuii?
Ten/oBLIM paclunpenneM apHka ¥ TPYOKH npeHeGpeub.

450. 3aKphITHIH LHAHHADP, PaCNOJIOXKEHHBIH TOPH30OHTaMlb-
HO, pa3fiesieH Ha [Be 4aCTH NOABIKHLIM mopiineM. OfHa 4acTb
UWIHHAPA 3aMoJIHEHa HEKOTODPBIM KOJHYECTBOM ra3a NpH TeM-
nepatype t=—73°C, Apyras — TakiuM 3e KOJIHYECTBOM
rasa npu temneparype f;=27°C. [lopiuesb HaXOIHTCS B pae-
nosecun. Haiitn o6vembl Vi u V,, 3aHuMaeMbie rasoM B IBYX
yacTsIX UMJIHHApA, ecu ofmuit obbem rasa V=500 cm3.

451. llunupapuueckuil cocyn, pacnosoXeHHEll TOPH3CH-
Ta/lbHO, 3afloJHEH ra3oM npu Temneparype ¢=27 °C u panie-
uuu p=0,1 MIla u pasneneH Ha 1Be paBHLIE YACTH NOABHKHON
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neperoponkofi. KakoBo Gymer naBsieHue p’, eciu B OAHOH
YaCTH ra3 HarpeTb N0 TeMmnepartypnl ¢'=»57 °C, a B Apyro#i —
TemMnepaTypy rasa OCTaBHTb (e3 H3MEeHeHHS?

452, Hunuuap pasfesed Ha 1Be YaCTH MOJABHXKHBIM MOPIL-
HEM, HMEIOLIHM Maccy m M nuowanb ceyenus S. I1pu ropuson-
TaJbHOM IOJIOKEHHH UMJIHHADA JAaBJIeHHe rasa B cOCylde No
06e CTOPOHBI MOPILHA OXHHAKOBO H paBHO p. Halitu nasienue
p’ rasa Hal MOPIIHEM, KOTAa WHJHMHAP PaclosNoXeH BepTH-
KaJdbHO. Temnepatypy cuHMTaTb NOOCTOSTHHOH.

453. B Tpy6ke maunnl L=1,73 M, 3anosHeHHOH ra3oM, Ha-
XOAHUTCH CTONOHK PTYTH MIHHB =30 mM. Koraa Tpy6Ka pac-
10J10’KeHa BEePTHKAJ/bHO, PTYTb AEAMT TPyOKY Ha IBe paBHble
yactu. JlaBnenne rasa Hal prythio p=8 klla. Ha kaxkoe
paccTosiHue [ cIBHHETCS PTYTh, €c/H TPYGKY MOJNOXKUTb TO-
pH30HTaJbHO? [1NOTHOCTL PTYTH paBHa .

454. B o6veme V=4 n naxoantcsa macca m=0,012 kr rasa
npu temnepatype 7=450 K. [1pu kakoii temnepatype 7' nJot-
HOCTb 3TOro rasa o’ =6 kr/mM®? [laB/eHne CUHTAaTh NOCTOSTHHBIM.

455. OTKpEITYIO CTeKASHHYI0 KoaGy, uMeioulyto ¢opMmy
tapa paauyca r=2 cM, ¢ TOPJBIUKOM AJWHB {=10 cM u AMa-
meTpa d=1 cM Harpenu 10 HEKOTOpPO# TemmepaTypsl #;, a 3a-
TEM MOTPY3HJH LEJHKOM B BOAY TrOpJbilukoM BHU3. [lpn
OXJIaXKAeHUH KoJ6bl Bola Bowwla B ropJeinko. Koraa konba
(pHUHSITAa TeMnepatypy Boawl [,=13 °C, ee nNpHNOAHSIN H3
BOJbI, He NepeBOpauuBas, TaK, YTO WAPOOOPa3Has 4acTb OKa-
3a7acb Hal BOJOH, a TOP.JBIIIKO — YaCTHYHO MNOTPYIKEHHBIM
B BoAy. Koraa ypoBHH BOIbl B rOpJbIlIKE H CHAPYKH BbIpAB-
HSIJIHCh, MO BOJIOH OcTajlach MOJIOBHHA ropJbliuka. Kakoa
TeMnepatypa f;, 10 Kotopoii Gbia Harpera Kon6a? TensoBbiM
pacluMpeHHeM KoJObl MpeHeOpeyb.

456. Bo3nyx B OTKPHITOM COCY/Je HarpeBaloT OT TeMnepary-
pul 4,=10°C no Ttemneparypnl f,=600 °C. 3arem, repmerh-
4ECKH 3aKPHIB COCYA, OXJIAXKIAlOT BO3NYX B HEM JO NepBOHA-
qaJibHO# Temnepatypsl {;. HafiTh njorHocTh BO3Ayxa B cocyne
npu Temneparype f, 1 nocsae oxjaxneHus. I110THOCTh Bo3nyxa
pH HOPMAJIbHBIX YCIOBHAX Po=1,3 kr/M®. TensioBbIM paciuu-
peHHeM cocyla npeHeGpeub.

457. LInnuuap © TsOKeJslM MOPIIHEM, PAaCnoJIOKeHHbIH Bep-
THKaJIbHO, 3aloJiHeH KHCJIOPOAOM, Macca Kotoporo m=10 r.
[ocae ysennuenus temneparypsl Ha AT=50 K nopuenb nox-
HAJCA Ha BbicoTy h=7 cm. Haiitu maccy nopuna M, eciu pas-
JeHHe rasa Hajl nopiuHeMm p,=0,1 MIla. Iliomane nopumms
S=100 cm®. Monspuast macca kucjopofa p=~0,032 Kr/moinb.

458. B 3anasHHOH LHJIMHAPHYECKOH TPYOKe, PacloJIOXKeH-
HOH TOPH3OHTAJIbHO, HAXOAUTCSl BO3AYX NpPHU HOPMaJbHBIX yC-
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JnoBuax. TpyOKa pasiefieHa NOZBIMHBIM TNOPIIHEM HA ABE
yaecTH, OTHoleHHe o6beMoB Kortapuix V./V,=1/2. o kaxoii
TeMnepaTyprl ¢ CJeAyeT HarpeTb MEHbLIYI0 dacTb TPYGKH
M RO KaKOH TeMmnepatypsl -f, OXJafuTb OGOJBIIYI0 YacTb
TPY6KH, 4TOOB MOPILEHb AeNHJ TPYOKY Ha JABE PABHBIE YacTH?
Harpesanne n ox/axnenne o6eux uacTell NPOU3BOAHTCS NpH
V/T=const.

459. [TocepenyHe 3aKphbITOit ¢ 06OHX KOHLOB TPYOGKH INJHHES
L=1 M, pacnonoxeHHO#H FOPH3OHTAJbHO, HAXOAHTCS B PaBHO-
BecUM TNojBHKHasi neperopoika. CieBa OT Hee TeMmmeparypa
rasa 4, =100 °C, cnpaBa — £,=0 °C. Ha kakom paccrosiuuu [
OT JIEBOI'0 KOHIa TPYOKH YCTAaHOBHTCS NepPeropojika, ecau TeM-
nepatypa BCEero rasa craHer paBHo#l f,=0 °C?

460. OTKpbiTyl0 NPOGHPKY C BO3NYXOM NPH JABJEHHH py
Me[JIeHHO Harpejgu RO TeMnepaTypwl f;, 3aTeM repMeTHYeCKH
3aKpPBLIH U OXJalHWIH Ko Temneparypwl t,=10°C. [laBienue
ApKH 3TOM ynano fo p,=0,7p,. lo kako#i Temmepartypnl f
Onla Harpera npo6upka? TensoBbIM pacluiMpeéHHEM MPOOHPKH
npeHe6peub.

461. B umauHipe mon NOpLIHEeM HAaXOAMTCS BO3AYX NpH
AaBnenun p;=0,2 MIla u Ttemneparype =27 °C. Kako#
MacChl TPY3 1 HYXHO TNOJIOXKHTb Ha NOPIEHD N10CJe HaT PeBaHHU
BO3AyXa A0 Temnepatypnl f;=50 °C, uro6nl 06HeM BO3AYXa
B HMAMHApE Gbl paBeH riepBoHauasibHeMy? [liaomans nopuHs
§=30 cm2.

462. Manomerp Ha 6aJiiolie ¢ ra3oM B IOMELUEHHH C Temnepa-
typoii ;=17 °C noka3biBaet naBaenne p=240 klla. Ha ysnune
nokasaHue MaHoMeTpa yMeHbluuJoch Ha Ap=40 k[la. Hafitu
TeMmnepaTypy BO3LyXa Ha yJHUe, eclH atMocdepHoe JaBJeHHe
po=0,1 MIla.

463. [Ipu N3roToB/IeHUY 3JIEKTPOJIaMIl HX HaNOJHSAIOT HHEPT-
BboIM rasoMm npu temneparype #,=150 °C. Ilon kakum nase-
HHEM JOJDKHBEI HANOJHATBCSA JaMMbl, YTOObl NpH TeMmnepaType
£,=300 °C, KoTopasi ycTaHaBJHBAaeIiCs B Jlamne NpPH FOpPeHHH,
JlaBJieHHe He npeBbaio po,=0,1 MIla?

464. [loxa3aTb, NOJb3YSICb 3aKOHaMH
HleaNbHLIX Ta30B, PaBeHCTBO Temnepatyp- AV A
HBIX KO3(h(dUMeHTOB O06BEMHOTO pacliH-
peHus « M JaBleHua f.

465. Ha puc. 62 maH rpaduk H3MeHe-
HHS COCTOSIHHS HeaNbHOTO ra3a B KOOpJH-

-

narax V,T. [IpeacTaBHTb 3TOT MpoLECC Ha 7/

rpadukax B Koopaunarax p,V u p,T. L T
466. ['a3 nocJ/ien0BaTeNIbHO NEPEBOJHUT- [ —

csl u3 cocrosinusa 1 ¢ temneparypoit T, B Puc. 62.
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o2 3 cocrosinue 2 ¢ Temneparypoil T';, a 3aTem
" B cocrosinue 3 ¢ Temnepatypoit T, u BO3-
Bpaiaercsi B cocrostnue 1. Haiitn Ttem-
nepatypy T, ecH mpouecchl H3MeHeHHs

1 COCTOSIHUS TPOUCXOAHAH TaK, KakK 3TO IO-
’ KasaHo Ha puc. 63, ‘a Temnepatrypul 75 u

/’ v T3 U3BECTHBHL
0 467. a3, sanumaromuii npu TeMne-
Puc, 63. parype T1=400 K u naBnenuu p;=0,1 MIla

obbem V=2 j, H30TepMHYECKH CXKHMa-
0T o o6beMa Vi H HaBJeHHSA p,, 3aTeM H300apHO OXJaX-
aaoT 1o temmepatypel T3=200 K, noc/e yero usoTepMH4YecKH
usmensior o6vem Jno V,=1 n1. Haiith koneunoe nasJie-
"HHE p,. .

468. Pemntb npeapifyuryio sagauy. rpaduuecku, HocTpoHB
rpabuxkn B koopiauHatax p,V; p,T u V,T.

469. BpruuciuTb rasoByio MocTosiHHYl0 R, KoTopasi BXo-
muT B ypaBuenue pV,=RT, onuceiBaioliee COCTOSIHHE OAHOTO
MoJisi rasa.

470. Halitu maccy m Bojpopona, Haxoasilerocst B 6a/yIoHe
obbema V=20 1 nox aasieHueM p=830 klla npu Temneparype
t=17 °C. Monsipuasi macca sogoposa w=0,002 xr/MoJb.

471. Hekotopblii ra3 Macchl m;j=7 © IpH TeMneparype
t,=27 °C cospaeT B Gamnone pasienue p;=>50 klla. Bonopon
Macchl ms;=4 r npu Temneparype ¢,=60 °C co3paer B TOM ke
6assioHe JaBieHuHe p.=444 klla. KakoBa MmoJsspHas Macca
ki HeusBecTHOro rasa? MossipHasi Macca BOXOPOJA Me=
=0,002 Kr/MoJb.

472. OTKpHITHIH COCYZ COZEpPUT BO3AYX NMpH TeMmepartype
$;=27 °C. Kakasl 4acTb MacCHl BO3yXa OCTAaHETCS B HEM MpH
HAarpeBaHHH JO TeMmeparypul f,=450 °C? TennoBbnM paciuu-
peHHeM cocyla mpeHeGpeub. '

473. VI3 GanjoHa CO C3KAThIM KHCJOPOIOM H3PAaCXONOBaJIH
CTOJIKO KHCJIOPOAa, YTO €ro AaBJieHHe YMaJio CcO 3HaueHHs
pi=9,8 Mlla no p;=7,84 MI1a. Kakas uacTb MacChl KUCJOpOa
M3pacXxoi0BaHa? .

474. B Gajuione ob6vema V=0,2 M® HaXORMTCS Treauii npu
naBiaenun p,;=0,1 MIla u Ttemmeparype f,=17 °C. Maccy
requsi B Ga/lJIOHe YBeJHYHJH, NPH 3TOM €ro [aBJieHHe MOBHI-
cunocb 10 p,=0,3 MIla, a Temneparypa — no ¢,=47 °C.
Ha ckonbko ypennuuiaach macca renus? MoJisipuast Mmacca
reauss p=0,004 Kr/moJb.

475. Ta3 maccel m=16r mpu naBnenun p=1 MIla u Tem-
nepatype (=112 °C 3anumder 06beM V—1600 cm®, Onpene-
JIUTb, KaKOH 3TO ras.
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476. Hafirn mioTHocTh a3oTa npu Temnepatype (=27 °C
u pasaeHun p=0,1 MITa. MonspHass Mmacca asora p=
=0,028 Kkr/mosn.

477. Bricota nuka Jlenuna ua Ilamupe H=7134 m. Armo-
cepHoe naBseHHe Ha 3To# BhicoTe p=38 klla. Haiith naor-:
HOCTb BC3AyXa Ha BepludHe muka npu f,=0 °C. Monspuas
macca Bozayxa p=0,029 Kr/moJb.

478. Tlpn KakoM HAaBJIeHMH p TJIOTHOCTD ra3000pa3HOro
asora npH temneparype {=—73 °C cocrasaser 0,4 IJOTHOCTH
BOABI MPH KOMHaTHOH Temneparype p,=10® kr/m®?

479. Tlox kakuM JaBJIeHHeM p; HYXHO HANOJIHUTb BO3AY-
xoM GassioH obbema V;=10 s, 4yTOOBl NPH COEAHHEHHH €ro C
GannonoM obbema V,=30 ., comepxalluM BO3AYX NpPH AaB-
Jnennn p,=0,1 MIla, ycraHOBu/JOCH ofllee JaBjeHHe P=
=0,2 Mlla?

480. [Ba cocyza omMHAKOBOTO o0beMa cofepiKaT BO3AYX:
onuH — npu Temnepatrype 75 M JaBleHUH p;, APYrod — npH
temnepatype Ty H JaBJeHUU P, Cocylpl COENMHEHBl, H MOcJe
BbIpaBHHBAHUSl JABJEHHH M TeMmmepaTyp BO3AYX Harper Jo
temnepatypsl T. Kakoe faBleHHe yCTaHOBHTCSI 1OCJe Harpe-
BaHHS?

481. 3akpoIThiil ¢ 060MX KOHLOB LUMJIHHAP, PacroOXKeHHbIH
FOpU30HTANbHO, HaNoJHeH ra3oM npH JAaBjenuu p=100 xI]a
i Temneparype =30 °C u pasjesies NOABHXKHbIM MOPUIHEM Ha
IBe paBHble yacTu HiuHbl L=>50 cm. Ha KaKylo BeJHUHHY AT
HY?KHO MOBBICHTDb TeMNEpaTypy ra3a B OJHOH YacTH IHJIHHAPA,
uyToSbl MOpLieHb CMecTHJACS Ha paccrosinue [=20 cm? Bo
BTOPO# YacTh HWJIHHAPa TeMNepaTypa He u3MmeHsiercs. Haiitu
IaBJIeHHe ra3a p’ mocje CMeIleHHs! MOPIUHS.

482. JlnunHasi npoOHpKa OTKPBLITBIM KOHLOM MOrpyKeHa
B cocyn ¢ pryThio. [Ipu Temneparype t;=47 °C ypoBHH PTYTH
B npoGHpKe U B cocyle coBnafaior. Hax ypoBHeM pPTyTH ocTa-
ercsl 4acTb MpoOMpPKH AauHBI L=76 cM. Ha kakylo Bbicoty I
NOJAHHUMETCS PTYTh B MPOOHpPKE, eClH ee OXJaAHTb N0 TemIe-
patypel t,=—33 °C? AtMocdepHoe aaBieHHe p,=0,1 MIla.

483. Cocyn obwema V=100 n pasjiesieH Ha JBe paBHbIE
YyaCTH MOJIyNpoHULLaeMo#l mneperopoakoit. B oxpno#t uwactu
cocylla HaXOMUTCs M;=2 I BOLOPOIA, BO BTOPOH — v,=1 MoJb
azora. HaiiTw maB/ienve, ycraHoBuBLIeecsi MO0 0Ge CTOPOHHI
MeperopoJKH, eC/H OHAa MOXEeT MPOMYCKaTb TOJNBKO BOXOPOA.
Temnepatypa B o6eHX MOJOBHHAX COCYAA OXHA H Ta Xe: =
=127 °C — u nocrosinua. MonsipHasi Macca BOAOpOAa Wi=
=0,002 Kr/mMoJb.

484. BHyTpu 3aKpPBLITOrO UUJHHAPA, PAaCMOJOMKEHHOr0
FOPH30HTAJNIbHO,  HMMEETCS TOHKHH  TeNJIOHenpPOHHLAaeMbli
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nopuweHb. B 0AHOI yacTy HUIMHAPA HAXORWTCA KHCAOPOA NpH
temnepatype 4, =127 °C, B Apyroii — BOLOPOA NpPH TeMmnepa-
type t,=27 °C. Macchl o6ouX ra3oB OAMHAKOBbl. Ha Kakom
paccTosiHuM [ OT Topua LWIMHIpPa B 4acTH, B KOTOPOH HaXxo-
JIUTCSI BOAOPOJ, pacrosioKeH noplueHb? JlMHHa ULUJAWHAPA
L=65 cMm. MoJsipuble MacCchl KHCJOpPOAAa M BOJAOpOAA M=
:=0,032 kr/mosb u p;=0,002 Kr/MoJb.

485. Cocyn c rasoMm pasjieneH NOLBHXKHOM Meperopoakoii
Ha JBeé YaCTH, OTHoOLleHHe 00beMOB KoTophix V4/V,=2/3.
Temneparypbl rasa B MenblieM H GoJibilieM obbeMax ¢, =177 °C
4 't,=267 °C, naB/ieHHs1 B HUX OJHHAKOBbI H paBHbi p. KakoBo
OyAeT OTHOuIEeHHE OODBEMOB, €CJH TeMIepaTyphl CPAaBHSIOTCH?
Tenjoo6MeH BO3MOXKEH TOJNbKO Yepe3 Meperopoaky.

486. Lunnunp maunbl L=85 cM pasjgeneH Ha JBe 4acTH
nonBuxHpiM nopiiHeM. OfHa 4YacTh UMJHHApA 3aloJHeHa
KHCJIOPOJOM, a Japyrasi — BojopomoM. Ilpu Kakom noJo-
JKeHHH MOPILHS JaBJeHHs B o6eHx 4YacTAX HHUJIHHApPA OYAYT
oauHakoBbl? TemnepaTypbl ¥ MacChl rasoB B 00eHX YacTsax
LIWJIHHAPA OJHHAKOBbl. MoOJIIDHbIE MacChl KHCJIOpOZa H BO-
nopoga p;=0,032 kr/mMoab u u.=0,002 KI'/MOJIb.

487. B ycaopuax npenbifyllel sajaud HaHTH, NPH KaKHX
Temneparypax kucjopoia T; u Bogopoaa T, mopuieHb Gyfer
JeNUTh LMJIHHAD Ha paBHbie YacTH.

488. Haiitu temnepatrypy T asora Maccel m=2 r, 3aHH-
Matomero o6bem V=830 cM® npu hasienuu p=0,2 Mlla.

489, Illap 3amosiHeH rasoM npu AaBiaeHuH p;=0,105 MIla
u temneparype =27 °C. Ilocsie mogbema 1iapa Ha BHICOTY,
rie jAaBjeHue raza p,=0,08 MIla, o6peM Liapa yBeJHUHJCS
Ha n=5% u JaBJeHHe B HEM CTaJO OTJIHYATbCA OT aTMmocdep-
Horo Ha Ap=>5 klla. Haiith temneparypy ¢, Bo3nyxa Ha 3To#
BbICOTe, NpejfoJarasi, YTO ras3 B Ilape NPHHSJ 3Ty Temne-
parypy.

490. CkosbKo 6aJlJIOHOB BOJIOPOAa, HMEIOMIUX 00beM U=>50 1
Kaxuwiil, npu temneparype $=27 °C u naejenun p=4 Mlla
norpeGyercs /sl 3aNOJHEHHS a3pocTata oGbeMa V'=1000 m?,
€cIH NpH_Temneparype t'=7 °C pHaBJleHHe B HEM JIOJKHO
6uith p'=0,1 MIla?

491. B xaxnaywo H3 ueThipex IUMH aBTOMOOMJISE HaKauyaH
oovem V,=200 s Bo3nyxa npu temneparype ;=17 °C. O6bem
wuHe V,=>54,6 51, niomanp cuenaeHis MWHHLL ¢ TPYHTOM NPH
temneparype #{,=0 °C $=290 cm2 Haiitn maccy m aBTOMO-
6uns. ATMOCqJepHoe naBJjeHue p,=0,1 MIla.

492. Bannon o6bema Vy;=40 11 copepKHT cxKarblil BO3LYX
npu naejenun p,=15 MIla u temneparype #,=27 °C. Kakoit
o6beM V' BoAbl. MOXKHO BBITECHHTb M3 LUCTEPHBI MOABOAHOM
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JIOKH BO3AYXOM 3TOr0 6a/lIoHa, €CJaH JIOAKa HaXOAHTCH Ha
ray6use h=20 m, rae Temneparypa f,=7 °C? [1710THOCTb BOJbI
p=10* kr/m3. ArtmocdepHoe naBaenne p,=0,1 MIla.

493. JIBa HeBECOMBIX NMOPIUHS, COEAMHEHHBIE HUTbIO, BCTAB-
JIeHbl B OTKDBITYIO C ABYX CTOPOH TPYOKY, HMEIOULYIO NJIOIalL
ceqyenus S=10 cM?, W MoryT nepememiatbcsi Ge3 TpeHHS.
JaBneHuss n Temnepatypbl MeXIy MOPIIHSMH H CHAPYXKH
OlMHaKOBHl U paBHbl pe=0,1 MIla u =27 °C. o Kako# TeM-
neparyphl ! HYKHO HarpeTb BO3LyX MEXIY NOPIIHSAMH, YTOGHI
HUTb, COEIMHIOIAs TOPILIHH, N0P-
BaJlacb? HuTb BBIAEPKHBAET CHJY
narsikenus F=30 H.

494. B 1IByX TOPH30HTAJbHO
PacroJIOXeHHbIX UHJIHHAPAX C 3a-
KpenJieHHbIMH NOPLIHAMH  HAaxo- Puc. 64.

OUTCA BO3LYX NPH JaBJEHUH pg

i1 temnepatype T, (puc. 64). O6bembl BO3AyXa B LHJHHA-
pax paBHbl V; u V, nJuotlann ceyeHHH mnopuiHeH paBHbI
S: u S;. HapyxHoe naBienne paBHO Hy.mo. Mexay nopiu-
HIMHW BCTaBJSAIOT CTePXkeHb W OCBOGOXKAAIT MOPLIHH OT 3a-
KpernJieHusi, a 3aTeM BO3JyX. B MEPBOM LHJIHHAPE HarpepaioT
no temnepartypwl 1. Haiitu cuny F, ckumawomyio crepeHb
B YCTAHOBUBLIEMCS COCTOSIHHH.

495. Llap ¢ HepacTsKuMo# 06oJo4Kkol Maccst M=11 6
HanoJHed BOJAOPOJOM, 3aHumaiomuM obvem V=10 . Tem-
riepaTypa BOZOpPOla M OKpyxatouiero wap Bosayxa f,=0 °C.
HaiiTn naBneHne p BOLOpOAa B ILiape, eclU pe3y bTHPYIOWLAA
noAbeMHasl CHJa luapa paBHa HYJIO, T. €. Liap Napur B BO3-
ayxe. AtmocdepHoe naBienue p,=0,1 MIla. Mossipable Macchl
BOAOpPOa H Bo3ayxa p;=0,002 kr/moab u p,=0,029 kr/moub.

496. Bo3nyx B cTakaHe BbicoTel /=10 cM c nJoumanbio
nHa S=25 cm® Harper no Temnepatypnl £, =87 °C. Crakan
MOrpy»KeH BBePX IHOM B BOLY TaK, UTO €ro JHO HaXOAHTCS Ha
ypoBHe NOBepXHOCTH BOAH. Kakofi o6beM BOABl BOHAET B
CTaKaH, KOrja BO3AYX B CTaKaHe NpHUMeET TeMHepaTypy BOJHI
t,=17 °C? AtmoctepHoe
naBnenne po=0,1 Mlla. == BEER
[TnotHocTs  BOOM p= | = F==1-I-
=10% kr/m3. —=lonf3{ 3" |

497. CrakaH BHICOTBl | -—H—1=""|
h=9 cm, HanoaHeHHBI [_"_ T _T_ "
Ha 2/3 Bomo#, naasaer-B - — — —
BOZE TakK, uTo ero xkpas L
HaXOASITCS Ha YPOBHE ee aQ 5)
nosepxHocTH (puc. 65, a). Puc. 65.

~
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Ator XKe cTakaH C BO3AYXOM, HarpeThiM J0 TeMIepaTyphl
1;=87 °C, norpyxaiT B BOAY BBEpX AHOM (puc. 65, 6).
Ha kakyio raybuny H uyxHO MOTpY3HTh CTaKaH, 4TOGbH!
OH, MpHUHSB TeMnepaTtypy BOAbl f,=27 °C, He BCI/IbIBA/ H He
ToHYJI? AT™MOocdepHOe AaBaeHue po=0,1 MIa. TlnoTHoCTb BOJbI
p=10% xr/m3.

§ 15, DaemMeHTHI MOJEKYAsipHOH (U3NKHN

Bce Tes1a COCTOST M3 OTHENBHBIX MeJIbUatillIHX YacTHIL: MOJIEKYJI, aTOMOB,
BEMEHTAPHEIX YacTHL. YaCTHLE XaOTHUECKH IBHIKYTCS H B3aHMOAEHCTBYIOT
IPYr ¢ ApyroM. Moseky/ibl MM IPYTHe CTPYKTYPHBIE 3JIeMEeHTHbl (aTOMHI,
HOHBI, 3JIEKTPOHE!) HACTOJIBKO MaJjibl, YTO B JIIOGOM MaKPOCKONHYECKOM Tese
HX 4ncJIo orpoMHO. MIX uHCJ/I0, OTHeceHHOe K OAHOMY MOJIIO, HashiBaeTcs Mo-
CTOsIHHO# ABoraapo:

N 4=6,02.10% mosp-1.

Monspnoii Maccoll Ha3bIBalOT MacCy BelWlecTBa, B3ATOrO B KOJIHUECTBE
OLHOTO MoJsL:

I“l'=m0NA:

rae my=m/N=m/N v — Macca ORHO}! MOJEKY.JIEL.

X aoTHueckoe TeNJIOBOe NBHIKEHWE MOJEKY] Fasa MPUBOAMT K HX YIpy-
THM CQYAapeHUsM CO CTEeHKaMH COCYAa, B KOTOPOM a3 Haxomutcsi. [ poMaf-
HOE UMC/IO TaKHX COyJapeHHil CO3/aeT JaBfieHue rasa, KOTopoe, Takum obpa-
30M, NPONOPUHOHATBHO CPENHEHl KHHETHYeCKOH SHEPTHH IIOCTYNaTebHOrO
JIBHEHHS €rQ MOJIEKYJ.

498. HaiiTn maccel MoJieKyJsl BOLOpPOZa M KHCJODPOAA.

* 499, Uucao MoJieKys B efuHHLle 0o6BHEeMa HEH3BECTHOTO
rasa nNpv HOPMaJbHBIX YCJIOBHAX n,=2,7-10% M=% Dror Xe
ra3-npu Temneparype {=91 °C u paBnenun p= 800 k[Ta umeer
njotHocth p=>5,4 kr/m%. Ha#itu Maccy m MoJsiekyanl 3TOro
rasa. . ,

500. Haiitn uncsio mojiekyan ny B efuHHLEe 06beMa rasa npu
HOpMaJ/bHbIX ycnoBHsX. [loctosnnas Asoranpo N,=6,02x
% 102" mosb~1.

501.. B nuinHape mox nmopluHeM HaXOAMTCH ra3 APH HOP-
MasbHBIX ycJoBHAX. CHaualla 00beM rasa YBENMUHUIH B k=
=10 pas, 3aTeM ras3 HarpeJu NPH NOCTOSSHHOM JaBJEHHH 1O
temneparypsl (=127 °C. Haiity uncno mMosekya n B efiuHHLE
o6beMa rasa B KOHEUHOM COCTOSIHHHM. _

502. Amnyna ofvema V=1 cm® comepxalllas BO3AYyX NpH
HOPMaJIbHBIX "YCJIOBHSIX, OCTaBJe€Ha B KOCMOCe, Tle I4BJEHHE
MOJKHO CUMTaTb pPaBHBIM HYJ0. B amnyne npo6uto oteepcrHe.
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Uepes kakoe BpeMsl T NaBJeHHE B ammy/e CTaHeT paBHbIM
HYJIIO, €C/IH CYHTaTb, 4TO Yepes OTBEPCTHE B €IUHHIY BPEMEHH
BbileTaeT n,=10% ¢~ Mounekyan BO3ZyXa?

"~ 503. Ilap pamuyca r, comepxaliuii ra3 npu Temmeparype
T, naxomurcsa B Bakyyme. Uepes oTBepcTHe B CTeHKe Liapa
yacTb rasa BbiTekaeT. KakuM OkaxKeTcsi JaBJieHWe p, rasa B
wape, nocje TOro KaK BBUJIETUT n MOJIEKYJ rasa, ecld Ha-
uaJibHOE NaBJIeHHe rasa BHYTPH mapa 6wwto p,? Ilpu HOp-
MafbHBIX YCJOBHAX B eIHHHLE oGbeMa ras3a COAEepPKHUTCA
YHCJIO MOJIEKYJ flo.

504. IuameTp mosiekyJnsl asota d=0,3 nm. Cuuras, 410
MOJIEKYJIbl uMetoT cepuueckyro dopmy, HafiTH, Kakasi 4acTb
obbemMa, 3aHUMaeMOro ra3oM, IIPUXOJUTCS Ha 06'beM CAMHX MO-
JIeKys npH HopManbHbIX ycnoBHsAX (Ty=273 K, p,=0,1 MIla),
a Takxe npu AasaeHuu p=>500 p,. CuurtaTb, YTO NPH 3THX
NaBJEHHSIX Ta3 He OTJIHYaeTcsl OT HAeasbHOro.

505. Ha crenky mnaomanyu S HajieTaeT NOTOK MOJEKYJI,
MMEIOLILHX CPENHIOI CKOPOCTb U.- UHCJI0 MOJIEKYJI, ABHKYILHXCS
N0 HaNpaBJIeHHIO K CTeHKe, B eIHHHIE oObeMa PaBHO 1.
Macca kaxnoit Mosnekysbl paBHa m. Halitu pefictBylolne Ha
CTEHKY CHUJYy M JaBJeHHe, €CJH MOJEKYJbl JABHXKYTCS MepreH-
IHKYJSPHO K CTEHKe M y/lapbl MOJIEKYJ O CTEHKY aGCOMOTHO
ynpyrue. .

506. Cocyn B dopme kybuka coneput v=10"3 Mo1b uje-
anbHOro rasa. K kaxkio#t M3 mectH rpaHell kyOGuka feprieH-
IUKYJSIDHO K -TPaHSAM B JIIOOOH MOMEHT BPEMeHH IBHXETCS
OJHHAKOBOE YHCJIO MOJeKyJ. Macca KaxIo#i MoJNekyasl m=
=3.1072 Kr, cpenHssl CKOPOCTb TEMJIOBOTO MABHXKEHHS MO-
aexkyn v=500 m/c. Hafirn naBnenue p raza. CuuraTb yaapel
MOJIEKYJl O CTEHKY COCYZa.alCOJIOTHO YNpPYTHMH.

507. B cocyne maxonutcs ra3 npu gasnenun p=~0,15 Mlla
u Temneparype =273 °C. Kakoe uHc/I0 1 MOJIEKY /1 HAXOAMTCS
NpH 3THX YCJOBHAX B elMHHIE o0beMa cocyna?

508. KakoBa temnepatypa T rasa, HaxXOAsUIErocs IOJX
nasienneM p=0,5 MIla, eciu B cocyne o6vema V=15 a1 co-
nepxurcss n=1,8-10** mosnekyn?

509. B cocyzme o6vema V=1 a1 npu Temneparype =183 SC
Haxoaurcsi n=1,62-1022 mosekyn rasa. KakoBo Gyner naB-
JIeHHe p rasa, ecJu o0BeM COocyla H30TePMHUYECKH YBENHUHTh
B k=5 pa3? Uucao Mosekys rasa B eguHHUue 06beMa cocyaa
IpH HOPMAaJbHBIX YCJOBHSX no=2,7-10% w3,

510. CoBpemeHHble BaKyyMHbE HAcOCHl MO3BOJISIOT IOHH-
¥aTb JaBjeHHe R0 p~10~1° [la. Kakoe yucno mosekyn rasa
1 COLEPIKHTCS B elHHHLE o6beMa NMPH 3TOM NABJEHUH U TeM-
neparype {=48 °C?
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511, Hekortopas macca eoiopola HaXOLMTCS NPH TeMmIe-
patype T,=200 K u naBnenun p,=Q0,4 xIla. I'a3 narpepator
no temneparypsl T;=10 000 K, npn KOTOpOH MOJEKYJEHL. BO-
JIOpOia TPAKTHUYECKH MOJHOCTBIO pacnajaloTcss Ha aTOMBI.
Haijitu naenenune p, rasa, ecau ero o6beM M Macca OCTa/MCh
6e3 H3MeHeHHS.

§ 16. BuyTtpennss aneprus u pabora
pacuiupeHus rasos. TenjoemKocTb

dueprus Q, coobuwaemast Te1y B BHAe TEMJOTH, HAET Ha uaMeHenne AU
BHYTpeHHeli 5Hepruu 5TOTO TeJa H Ha COBepLIEHHe 3THM TejoM paboThl A
Hajl OKpyXawwnMn ero tenamu. COTJIACHO 3aKOHY COXPaHeHHS SHePrHuu

Q=AU+ A (10)

BHyTpeHHsis 5Heprus TeJa CKJajblBaeTcsi U3 KHHETHUYECKOH 3Hepruu
€ro MOJIEKYJI, 3aBHCALLeH OT cpeliHell CKOPOCTH X TENIOBOTO XaoTHYECKOTO
NBHXEHHS, W MOTEHUHANbHOH 3HEPTHH B3aHMOAEHCTBHS MOJEKYJ MEXLY
coGoii, 3aBHCSlIEH OT B3aHMHOIO pacnosoxeHHs: MosekyJ. MoteHunansHas
SHEPTHs B3aMMONEHCTBHS MOJIEKY.J HjieasbHOro rasa pasHa uymo. [loanas
)Ke KHHeTHuecKas SHepris MOJeKyJ rasa nponopuHOHazibHa (MPH MOCTOSIH-
HOM 0GbeMe) NaBJIEHHIO Ta3a Ha CTeHKY cocyla (cM. 3anaun 505 n 506). C npy-
ro# cTOpoHbl, B 3TOM cayuae no 3akony lapas naBnenne nponopuuoHaJbHO
Temnepatype. TaknM o6pa3oM, BHYTPeHHSI1 SHEPTHs HjlealbHOro rasa npo-
NOPLHOBaNLHA €ro TeMnepaType.

Pa6ora, coBepiaeMast ra3oM npu paciHpeHHH oT ofibeMa Vi o V,, ecan
IiaBJeHHe p OcTaeTCs MOCTOSHHBIM, ONpelesisieTcsl BbIpakeHHeM
A=p (V,—Vy). (1

CoryracHo 3aKOHY coxpaHeHHs sHepruu (10) ans yBesnueHus BHYTpeH-
Hell DHePrUH ra3a Ha OHY U Ty XKe BeJHUHHY, a CJEeJOBaTeJbHO, H JJIs M0-
BBILIEHUST HA ONIHY M TY Xe BeJIHYHHY TeMnepaTyphl Fasa TpebyeTcss COOOLIHTD
€My pasJIHuHOe KOJIHYeCTBO TeMJIOTH B 3aBHCHMOCTH OT paboTH, coBepliae-
Mol npn stom rasoM. [TosToMy, B 4acTHOCTH, TenNQEMKOCTb.ra3a MpH Mo-
cTOSiHHOM o6beMe Cy, KOTAA mpollecC HarpeBAHHS He COMPOBOX/JAeTcs CO-
BepiueHHeM paGoThl, OKa3biBaeTcs, MeHblle, 4eM TeMJIOeMKOCTb €ro MpH [o-
CTOSIHHOM JaBJIeHHH C},, Korja ras, corsnacho ¢opmyne (11), cosepuaer
pa6oty.

512. B BepTHKaJbHOM LUM/IMHADE MOJ TSXKEJbIM MOPUIHEM
HaXOMHUTCSl KHCJOpPOA Macchl m=2 Kr. Il NOBHIIEHHS TeM-
nepaTypbl Kucaopoga Ha AT=5 K emy 6bl10 CcOOGIIEHO KO-
JaugectBo Tenyotel Q=9160 k. Halitn ynenbnyio Tensoem-
KOCTb KHCJIopofa ¢,, paGory A, cosepiiaemMyro MM MpH pac-
LIMPEeHHH, U YBeJHueHUe ero BHyTpeHHeH sHeprun AU. Mo-
JsipHasi Macca Kucsaopona u=0,032 Kr/moJib.
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513. Illap, Hamo/MHEHHBLIH CYXUM BO3AYXOM INpH TeMmepa-
type t=0 °C u pasrenuu p,;=99,4 klla, ypaBHOBelleH Ha
Becax. Koraa wap Obll OTKauaH 10 JaBJeHHs BO3AyXa B HeM
p.=1 klla, nns paBHOBecHss noTPeOOBAJIOCh MNOJOKHUTbL Ha
ONHY M3 yaiiek BecoB rpy3 maccel m=37 r. Hafitn o6vem V
mwapa. [1noTHOCTh BO3LyXa MPH HOPMANBHBIX YCJOBHSX D¢=
=1,3 Kr/m3. ‘

514. Hekortopast Macca ra3a Haxoautcs B GasyoHe oObeMa
V=1 n. Tlocne BbInycKaHHst YacTH ra3a H3 6GaJjJioHa JaBJeHUe
B HeM yMeHbluHIoch Ha Ap=>56 kIla, a macca 6asoHa ¢ ra3oM—
Ha Am=2 r. TemnepaTypa rasa npu 3TOM He H3MEHUJACb.
Haiitu nsiotHocTh Py rasa NIPH HOPMAJIbHOM [aBJIEHHH Do=
=0,1 MIla u Temneparype onmita.

515. B GaJstone ob6beMa V=2,5 a1 HaxomHrcs ras npu
temneparype #f=0 °C. Macca Gannona c¢ rasom m;=200 r.
B Gannon 106aBuJIH MOPIHIO TOrO XKe rasa, nocjie yero macca
Gannona ¢ rasom yBesnuuusaach go mp.=201 r. Ha kakyio Be-
JuuuHy Ap BO3pOCsIO JaBseHHe B GaslJIOHe, eCIH 106aBJeHHbIH
ras npH HOPMaJbHBIX YCJOBHSIX UMeJ MJIOTHOCTb Po=1,2 Kr/M??
TemnepaTypy CUYHTaThb IOCTOSTHHOH.

516. B umiauHape noi nNOPIIHEM HAXOAMUTCA KHCJIOPOJA
maccet m=2 Kr. llopmenb 3akpenseH. Kakoe kosuuectBo
TenaoThl Q HYXHO COOGUIMTBb KHCJOPOAY, 4TOOBI €ro Temimepa-
Typa noBeicunach Ha AT=>5 Kp HaiiTh yBennueHwme BHYT-
peunell sHeprun AU ¥ yJeNbHYIO TeNJIOEMKOCTb KHCJIOPOJA
Cy B 3TOM cJaydae (cM. 3amauy 512).

517. JIBa Merasnnmueckux liapa paauyca r=10 cM ¢ oau-
HaKOBBIMH MacCCaMH, OIMH M3 KOTOPbIX OTKauyaH, a APYroi
3arMoJIHEH KHCJOPOJOM NpH jAaBieHHd p=2 Mlla, BHocAT B
Kamepy, 4epe3 KOTODYIO HIET NOTOK HACHIUIEHHOrO BOASIHOTO
napa, umeowero temneparypy f¢,=100 °C. [Tocse Toro kak
TeMIepaTypbl NMapa H IIAapOB BbIPaBHAJIHCb, OKas3aJoch, YTO
Ha OTKaYaHHOM lllape CKOHJEHCHPOBaJJach Macca Bogbl m; =10,
a Ha 3amnoJIHeHHOM ulape — m,=12,33 r Boabl. HauaJibuble
TemnepaTyphl Wapos oAHHakoBwl: =27 °C. Hailitu yneabHyo
TEMJIOEMKOCTb € KHCJIOpPOZA. YJesbHasi TemJoTa MmapooGpaso-
BaHus Boabl A=2,3 MIIk/kr. MoJsipHasi Macca KHCJIOpOAA =
=0,032 kr/mMosib. TenyoBbIM paciiHpeHHeM 1apoB NpeHedpeyb.

518. B- rennousonupoBaHHOM cocyne obwema V=5,6 ax
HAXOIUTCS KHCJIOPOA NMpH Temnepatype £,=66 °C u naBjeHHH
p1=0,25 MIla. das narpeBa rasa 1o Temnepatypst {,=68 °C
eMy TpebyeTcsi COOOLIUTHL KOJNHYECTBO TemjaoThl Q=21 JIx.
KakoBa ynenbHasi TENJNOEMKOCTb € KHCJIOPOAA NpPU 3THX YyC-
aoBuAX? MoJsipHasi Macca kuciaopoga p=0,032 Kr/moib.
TennoBbIM pacluHpeHHeM cocyla npeHeGpeusb,
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519, Temnepartypa rasa, HMelollero Maccy m H MOJAPHYIO
MacCcy W, NOBHILIAIOT Ha BeJaHunHy AT OIMH pa3 npH MNOCTOSH-
HOM JaBJIEHHM p, a APYroil pa3 npH NMOCTOSIHHOM obnbeme V.
Hackonbko OTHYAlOTCS COOOLIEHHBIE Ta3y KOJHYECTBa Tel-
‘notel Q,, Qy M yAeNbHbIE TENJOEMKOCTH Cp, €y NPH MOCTOSH-
HOM HaBJIeHHH H MOCTOSSHHOM oGBbeme?

520. Ilpu u30TepMHueCKOM paclUMPEHHH HIeaJbHBIH ras
cosepwaer paGory A=20 x: Kakoe koJauuecTBO TeMmIOTH Q
coo6lIeHo rasy?

521. B Ten/ionsonupoBaHHOM NHJMHIAPE C MOPLIHEM Ha-
xomutcs as3ot Maccel m=0,2 kr npu Temneparype £;=20 °C.
Asot, paciupsisich, coBepiiaer pabory A=4,47 xJlx. Haiitn
H3MeHeHHe BHyTpeHHel sHeprud asora AU u ero temneparypy
1; mocsie paciuupeHHs. YJenbHasi TENJOEMKOCTb a30Ta TNpH
nocTosiHHOM obbeme ¢, =745 JIx/ (kr-K).

522. Jlns nOBBIIEHUS TeMNepaTyphl Tras3a, HMeoLIero
maccy m=20 Kr u MoJsipuyio maccy n=0,028 kr/mosb, Ha
AT=50 K npH NOCTOSSHHOM JaBJIeHHH HEOGXOAMMO 3aTPaTHTh
KOJIMYECTBO  TEMJIOTHI QP=O,5 MIx. Kakoe Ko/HueCcTBO
TenyoTel Q) cJeayeT OTHATb OT 3TOrO0 rasa MNpH Mo-
CTOSSHHOM oObeMe, 4YTOGBI €ro TeMmIepaTypa MNOHH3HMJAach Ha
AT=50 K? ;

523. TemmnepaTypa BOAbI MacChl m=1 Kr MOBHILIAeTCs] Ha
AT=1 K. Hafitn yBennuenue BuyTpenue sueprun AUj, npu-
XORSIIeecs HA ONHY MOJIEKYJY. YIenbHas TenjJoeMKOCTb BOZbI
c=4,2 gJIx/(xr-K), ee monsipuas macca p=0,018 Kr/mosb.
Kosdpuuuent obvemHoro paciiupenus oaol a=2.10"¢ K-1.
AtMocdepHoe paBnenue p,=0,1 MIla.

524. OxuH MOJb KHCJIOPOAA HArpeBaeTcsl NMPH MOCTOSHHOM
o6beMe oT TemnepaTyphl f,=0 °C. Kakoe KOJHYECTBO TEMJOTHI
Q HeoGXOZHMMO COOCIIHTH KHCJOPOALY, 4YTOOBl €ro RaBJleHHe
YBEJHMYUJIOCH B TPH pa3a? ¥YlesbHasi TENJIOEMKOCTb KHCJOPOLA
NpH NOCTOSIHHOM obbeMe ¢, =657 JLxk/ (kr:K), ero monspuas
macca p=0,032 Kr/moJb.

525. Bosayx Maccel m=>5 r HarpeBaercsi NPH MOCTOSTHHOM
naBienun ot temneparypel T,=290 K. Kakoe kosnuectBO
TennoThl Q Heo6XoauMO coo6mmb BO31yXYy, YTOOH €ro o6beM
yBeJquunics B IBa pasa? CuurtaTh, 4TO yAesbHast TeMJIoeM-
KOCTb BO3JyXa NPH MOCTOSHHOM JaBJEHHH paBHA C,=
=1,018 g/ (xr-K).

526. Jasnenue asora B cocyne obvema V=3 a focJe Ha-
rpeBanust Bo3pocso Ha Ap=2,2 MIla. Haiitn xonnuectBo
Tensiothl Q, coofillenHoe rasy. YaenbHasl TENNIOEMKOCTb a30Ta
npH noctosiHHoM obbeme ¢, =745 Jlx/ (kr-K), ero monsipHas
macca p=0,028 Kr/mosb.,
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527. B umnauHApe MOI HEBECOMBEIM MOPLIHEM HaXOLHTCs
BO3MyX Macchl m=3 Kr. Temneparypa Bo3nyxa yBeIHUHBaeTCs
#a AT=100 K npu nocrosinuom nasnennn. Haiitu paboty A,
COBEpIIaeMYI0 Ta3oM MNpH pacmiupeHud. [IIOTHOCTH BoO3ayXa
MpU HOPMAMbHBIX YCJIOBHAX pe=1,3 Kr/m?.

528. B nununape o6vema V;=190 cM® nox nmopiuneM Ha-
xoautcs ras npu Temneparype 7T,=323 K. Haiitu paGoty
pacluyipeHHs rasa npu HarpeBannn ero Ha AT =100 K. Macca
nopuHg m=120 kr, ero niaomanb S=50 cM?. AtmoctepHoe
nasnenue p,=0,1 Mlla.

529, B uunuHIpe NoL NOpLIHEM HaXOAHTCS ras, COCTOSIHHE
KOTOpOro H3MeHsieTcsl cJjefyloiuM obpa3oMm: B npouecce 1—2
yBeJIMYHBAETCS AABJEHHE NPH NMOCTOSTHHOM oObeme V; B mpo-
uecce 2—3 yBesqHuHBaeTcss 06beM MPH NOCTOSIHHOM JaBJIEHHH
pi; B npouecce 3—4 yBequuHBaeTCs 00beM NPH MNOCTOSTHHOH
tremnepatrype Tg; B npouecce 4—1 ras BosBpallaetcst B nep-
BOHAyaJhHOE COCTOSTHHE MPH NOCTOSIHHOM JAaBJieHuH pi. [Ipen-
CTaBUTb Ha rpadukax H3MEHeHHe COCTOSIHHS rasa B KOOpPHIH-
garax p, V; p, T n V, T. IlokasaTs,

NPH KaKHX npoueccax ras nojyyaer (oT- For 5

naet) tensoty. Kak npu stom uamensi- Pz[ 7 07

eTCsl TEMNepaTypa M KaKkasi COBepILaeTcst '

pa6ora? P70 !
530. HekoTopast macca rasa, 3a- K !

numalomero obvem V,=0,01 ™%, wa- g =1, vV

XOAWTCS npH JaBaenuu p,;=0,1 MIla

u temneparype 7,=300 K. Ta3 =na- Puc. 66.

rpeBaercss BHadaJle NpH [OCTOSTHHOM
obbeme o Temnepatypul T,=320 K, a 3ateM npu nocTOSTHHOM
naBieHun no Temnepatypbl 7T,=350 K (puc. 66). Haiitu
paGoty A, coBepllaeMylo ra3oM MpH Nepexoje H3 CocTosHuA |
B COCTOSIHHE 3.

531.0B uusiunape . nog MOpWIHEM B obveme V=1674 cm?®

HaXO,ZlMTCH; HaCBILEHHBIH BOASIHOM map, HMeloUMH Maccy

m=1 r u'temnepatrypy ¢=100 °C. Kakyio pabory A nyxHo
3aTpaTHTh, YTOGBI C2XaTh Bech map JO NOJHOrO NpeBpalleHus
ero B XHAKOCTb NpPH TOH Ke Temmepatype? [LJIOTHOCTL BOALL
npu t=100°C nox aBneHueM ee HachileHHoro napa p=~0,96 X
x 10% kr/m2.

532. B IBYX TemJOW30JIMPOBAHHLIX LHJIHHAPAX ¢ 0GbeMaMH
Vi=3 a1 u V,=b5 ;1 HaxomaTcsl ojMHAKOBbie rashl NpH JAaB-
aequsix pi=0,4 Mlla n p,=0,6 Mlla u temneparypax f=
=27 °C n £,=127 °C. Lunauuapsl coenuusior Tpy6roil. Kakas
temnepatypa T M Kakoe JaBJleHHe p YCTAHOBATCS B LUJAUHAPAX
focJe CMeIlHBAaHHS ras3oB?
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§ 17. HacbllneHHbie U HeHaeblLeHHbIE NAPDI

[Mapom HasbiBa10T OOLIYHO Ta3 OPH TeMnepaType HHUXKe KPHUTHUECKOH,
KOTa OH MOXeT GbIThb NMpeRpalleH B XKHIAKOCTH MOBHIIIEHHEM NaBjeHus 6e3
NOHUWKEHHs TeMmepaTypel. Hacuiuennwiii nap — s1¢ nap, HaXoRsmHitcs
B PaBHOBECHH CO CBOEl XHAKOCTbIO. Ecin HachiueHHbIf nap CoAepKHUT B3Be-
UIeHHble KameJbKH XHAKOCTH, TO OH HA3bIBAeTCH BJAKHBIM, B MPOTUBHOM
chydae — cyXuM. HeHachilueHHEBI nap HasbiBAIOT TaKxe NeperpeTbiM mapoM.

HenacoblteHHb# nap no cBOei NpHpoae HHYeM He OTJIHYAeTCs OT O6bIY-
#oro rasa. [losTomy Ans HEro cnpaBeAHBO ypaBHEHHE COCTOSHHS

v =" RT, 12
P m R (i2)

OnHako no Mepe NPHOJIHKEHHST TEMNEPaTypPhl K KPHTHYECKON B COCTOSTHHAX,
6NU3KUX K HacblllleHHIo, Ha6JI0NAI0TCA 3aMeTHBbIE OTKJIOHEHHS OT YPpaBHEHH A
(12), Bo3HBKalOIHe U3-32 B3aUMOAEHCTBUS MOJIEKY N MeXAy coboii. C Toil xke
OroBOPKOIi 9TO ypaBHEHHe MOXeT ObiTh MPHMEHEHO B B KauecTBe YPaBHEHHs
COCTOSTHHS [ CyXOTO HachlilleHHOro napa. B atom ciyuae o6vem V B ypas-
HeHuH (12) 6yzeT yxe He 06HEMOM BCEro cOCyla. a JHIIb OGBEMOM, KOTOPHIi
3aHUMaeT nap (B COCyle KpoMe HacChIlIeHHOro fnapa 06bIYHO COIepXHUTCA d
HEKOTOpOoe KOJMHYeCTBO )KHllKOCTH).

an t)BCCMOTpeHHH npouneccos, NMPOUCXOAYIIUX C HacblmelleIM napowm,
HYXHO YUYHTBIBaTh, YTO NPH K3MEHEHHH TeMMmepaTypbl, N1aBJAECHHUA HJH o6beMa
H3MEHSIeTCA TaKXe M Macca napa. B YaCTHOCTH, TPH H30TEPMHYECKOM H3Me-
HeHHH 06beMa Macca napa H3MeHseTCsl nponopuHoHasibHo o6bemy. CinenoBa-
TeJIbHO, MIOTHOCTb napa p=rm/V u ero gasnenue p He uaMensiotcs. [Tosatomy
flJlﬂ HACBIIEHHOrO0 Mnapa ypaBHEHHE COCTOAHHA 4acTo ynoﬁuo NPHMEHATh
B BHAE '

p=up/RT.

533. B wuaHHIpE C NOpIUHEM HAXOMHTCS XKHAKOCTb MOX
6osnbliuM naBjeHueM. [lopiuenb MensenHo nopHumator. Ilpen-

% CTaBHUTb rpaduyeckH 3aBHCHMOCTb
JaBJIEHHSt p B UMJIMHAPE OT yBe-
JauyeHust obbema V nasi ABYX no-
croaHHbiXx Temnepatyp T; u T,
(uzorepmbl Ty=const u T y=const;
T.<T)).

534. Ha puc. 67 npeacras-
JleHa 3aBHCUMOCTb JlaBJIEHHS Ha-
CBHILIEHHOr0 Napa OT TeMmneparty-
pot (kpusas abck). Tlouemy 3Ta

Pre, 67, 3aBHCHUMOCTb, B OTJIMYHE OT 3a-

kona Illapas pas rasos, He siB-

asercs JuHelHOH? B Kakux chayyasx 3aBHCHMOCTb  J1aB-

JeHUsl Mapa OT Temrnepatypbl GyaeT u3o06paxKarbCs JHHUAMH
abd u abce?
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535. HenacblllleHHHH Map B HWJIHHIApPE NOA TIOPLIHEM CHa-
yaja HarpeBalT NpPH MOCTOSTHHOM oO6beMe, 3aTeM MelJIeHHO
CXKHMAaIOT NPH NOCTOSHHOH TeMnepaType 10 NOJHOrO CXKHXKEeHHu .
[pencraButh rpaguuecky 3aBHCUMOCTb JaBJIeHHs p OT 00b-
ema V.

536. CKOJBLKO MOJIEKYJ CONEpPXHMT eRHHULA MacChl HaChl-
LEHHBIX ¥ HEHaCBILEHHbIX MapoB PTYTH H BoAbl? MoJssipHble
macchl PTYTH M Boibl pu;=0,2 Kr/mMoab # p,=0,018 Kr/mMob.

537. [lpu Temneparype =4 °C paB/ieHHe CYXOro HachllleH-
woro napa p=0,8 klla. Bo ckonbko pa3 mJIOTHOCTb BOABI P,
npu temneparype t=4 °C 6oJibile nioTHocTH mapa p? Kakne
o0beMbl TPHXOASATCS Ha OXHY MOJIEKYJY BoAbl H mapa? Mousp-
Hasi macca Boapl p=0,018 kr/moJb. )

538. Bo ckonbko pas npu temneparype (=400 °C nJot-
HOCTb i Mapa PTYTH NPH aTMOCGePHOM JaBJIEHHH OTJHYAeTcs
OT NJIOTHOCTH Qp HachiieHHOro mapa pTyTH? ATMocdepHoe
nasnenne p,;=~0,1 MIla, AaB/ieHHe HacBILlEHHOro nMapa PTYTH
npu Temneparype =400 °C p,=0,22 MIla.

539. B koren o6bema V=5 M® Hakauanu Maccy BOABI m,=
=20 kr. Comep»HMoOe KOTJa HarpeiH JO Temnepatypel 7=
=453 K. Haiith Maccy m W naBJjieHue p mapa B KotJe. [1aoT-
HOCTb HachIllleHHOro napa npu temneparype 7=453 K p,=
=5,05 kr/m®.. Moasipnass macca Boisl uw=0,018 kr/monb.

540. B samkHyTOM cocyne ob6bema V=1 m® HaxomuTCcH
Bofla Macchl m,=12 r 1 HeKoTOpas Macca HachILEHHOro napa,
MJOTHOCTb H JaBJieHHe KOTOPOro NpH JaHHOH Temmepartype
00=0,008 kr/M®* u po=1,1 klla. Kakoe naBnenue p ycraHo-
BUTCS NpH yBeJHYeHHH o6beMa B k=5 pa3? TemnepaTypa npH
yBeJIHUEeHHH o0beMa He H3MeHseTcs.

541. lox KOJOKOMOM BO3AYLIHOTO Hacoca HAXOAUTCS BJIaXK-
Has ry6ka. Ilpu OTKauyMBaHHM rasa Mo KOJIOKOJIOM YCTaHO-
Buaoch AaBiexHe p=1 kl[la u temneparypa {=7 °C. Cnycrs
BpeMsi T=1 4 MoCVie Hayaja OTKAauKH AaBJEHHE PE3KO ymaso.
Haiitu Maccy m Bomwl, KOTopasi comepanach B ry6ke. Hacoc
OTKayMBaeT B eIMHUUY BpeMeHH 00beM Boawl V.=10 x/c.-
MonsipHasi-Macca Boxsl p=0,018 kr/moib.

542, 3akpwiThiii cocyn obvema V=0,5 M3 -cojepxawmui
Bony Maccbl m=0,5 Kr, Harpesu jgo Temneparypsl T'=420 K.
Ha kaxkyio Benmnmunny AV cienyeT H3MeHHTb o0beM cocyna,
uto6bl B HEM COHEpIKaJicsl TOJbKO HachlmleHHbI map? J[as-
JileHHe HacCblllleHHOro napa npu temneparype 7T=420 K p,=
=0,47 MIla. Moaspuas macca Boasl p=0,018 &kr/mMossb.

543. B naponeperpeBaTenb, cojepKallui Ccyxo#i map
maccel m==120 Kr npu Ttemneparype (=177 °C, nomaHo He-
KOTOPOE KOJIHYECTBO TEMJIOThI, H3 KOTOPOro Ha JOMIO Mgpa
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{IPUIINIOCH KOJMMYecTBO TemJoTl Q=18 M. B pesymbrare
IaBJIeHHe napa JOCTHIJIO MpPeJesbHOr0 3HAYeHHs ¥ MOAHSJICH
NPENOXpPaHUTEIbHBIA KJanaH, HMEIHH AHamerp d=4 tMm.
KaxoBo OpLIO HayaJbHOE A4BJIEeHHE Mapa p, €CcJd CHaa, OT-
KphiBawolias knanad, F=1,57 kH? ¥ aeabnas tenso-
emkocTb mapa ¢=1,5 kIlx/ (kr-K).

544. B TpyOKe, OTKDBITbIM KOHUOM OMYyLIEHHOH
B Boiy, B oObeme V=30 cm® mnpu. Temmeparype
t=17 °C HaxoJuTcs CcMechb HAaCHIIEHHOTO Mapa H
renqus (puc. 68). Beicota cronGa Boibl B TpyGke

=10 cm. Hafitu Maccel napa u reausi m; u His.
JlaByieHne HachlllleHHOTO Napa NpU TeMnepaType
t=17 °C p,=1,94 kIla. MonspHble Macchl BOABI
u remua p,=0,018 KI/MOJIb H 1ne=0,004 kr/monb,
atMoctepHoe HaBieHue p,=0,1 MIla.

545. B unnunape nox nopuiHeM Hax BoJo# B 06beme V=
=1 ™m® npu Temneparype (=30 °C HaXORHTCS CMECb HaCbILEH-
HOro napa M asora. Macca cmecu m=286 r. Kakasa macca napa
Am CKOHJICHCHpYeTCH, ec/lH 00beM yMeHbLWHTb B k=3 pasa
TIPH MOCTOSIHHOH Temneparype? Kakoe paBmenue p Gblno y
cMecH O cKatusi? JlaBjieHHe HachiLEHHOrO Napa NpH TeMme-
parype t=30 °C p,=4,2 k[la. MosnsipHble Macchl BOABI U a30Ta
pi=0,018 kr/Mosb ¥ pn,=0,028 kr/mMoJb.

546. Buaaxubli nap, conepx(amuu n=15% (no wMacce)
BOABI B BHAE KamneJeK H Hmelowuii xaBieHne p=15 klla u
temnepatypy ¢,=100 °C, KouIeHCHpYIOT, CMeIlHBas C BOLO,
Temneparypa kotopo# ¢=20 °C. Kakoe oTHoOlIeHHe BOABI U
‘mapa Tpebyercst (MO macce) AJs NMONYUYEHHS CMeCH C Temmepa-
Typoit 6=40 °C? TemnepaTypa KHMeHHs BOAbl NpPH JaBJeHHH

p=15 klla {,,=54 °C. ¥YnenbHble TENJIOEMKOCTH BOABI H
napa c=4,2 xIx/(kr-K) u ¢,=1,9 xx/(kr-K). ¥Yaenuasn
TenJoTa Napeo6pa3soBaHUs BOABI b= 2,3 MIx/Kr.

547. Koria B Bole HeT PacTBOPEHHHIX ra3oB, OHa MOXET
6bITb Harpera npH aTMoc(epHOM JaBJEHHHM IO TeMIepaTtypbl
6Gonee BHICOKOH, ueM TemmepaTypa KunmeHus. IIpw BBeneHun
B BOAY KakKHM-JuG0 crnocoGoM BO3AyXa Tieperperast Boja
6ypHO, B3pPHIBOOOPA3HO 3aKuMaeT, W’ TeMriepaTypa ee GhICTPO
najiaer 0 TEMNEePaTyphl KUIIEHHS NPH aTMOChHEPHOM JaBJEHHH.
Kakaa wacca m, napa nonyuyurcss W3 BOHAbl, Harperofi 1o
temnepatypsl {=120 °C, ecan Macca Bomsl m=10 Kr? Ypeab-
Hasi TemJoeMKocTb Boael ¢=4,2 kIx/(kr-K). VYnenouas
Tenmaora napoo6Gpa3oBanusi Bogbl A=2,3 MJIx/Kr.

548. B sakpniTom cocyne obvema V=0,4 M® HaxomsTCs B
TENJIOBOM DaBHOBeCHH MpH Temnepatype #,=—=23 °C sen u
HaCBHILEHHbIH map, Macca KoTopuix m=2 r. Kakce KonndecTBo
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TensoThl Q Heo6X0AMMO COOGLIUTBL COAEPKMMOMY COCYAa AJin
NOBLIILIEHHSI ero TeMmneparypel go f;=—1 °C? JlaBjenue
HacplllleHHOro napa p,=77 Ila npu Temneparype # ¥ pz=
=560 Ila npu Temnepatype f;. ¥YleNbHEIE TEIJIOEMKOCTH MpPH
temnepatrype nuxe £,=0 °C spaa u napa ¢,=2,1 xLx/ (xr+ K)
u ¢=1,3 kIx/(xr-K). Yzenbnas Tensiora njaBJeHHs Jbla
r=0,33 kIx/kr. YneinbHasi TemJora napooGpasoBaHHs BOABI
A=2,3 MJIx/kr. MonspHas macca Bombl p=0,018 Kr/Moub.

549. B o6pveme V;=20 5 comep:KUTCS HacCHILEHHBIH Nap
npu temnepatype ¢=100 °C. Kakyio paGoTy Halo COBepIIHTL,
YTOGbl NYTEM H30TEDPMHYECKOTO CXKATHS YMEHBLIHTb OGBeM
napa o V,=10 n? O6bemoM Bombl, oGpasoBaBlieiics TNpH
KOHJIEHCaUHH, npeHebpeub. ’

550. Haiitn pa6GoTy napa mo nepemellleHHIO NOPIIHS Ha
paccrosinne [=40 cM, ecaH HaBJeHHe napa paBHOMEPHO YObI-
Ba€T NpH nepeMellleHHH MopwHsl oT p;=2,2 MIla mo p,=
=(),2 kIla. [lnoujapp nopuns S=300 cm?. IlpexcraButh pa-
60Ty Ha rpaduke 3aBHCHMOCTH JaBJIeHHS OT oOBema. :

551. Onbit Toppuuennyu NPOH3BOAST CO CHUPTOM BMECTO
prytd. Haftu BBICOTY /I, 1O KOTOPOH NOAHHMETCS CHMPT.
ArmocdepHoe naBseHHe B MOMEHT onbita p;=93,6 klla. Ilaort-
HocTh cnupta p=0,76-10% Kr/M?, naBJieHHe ndpa CUMpTa MpH
TeMnepaType- onuta p,=0,6 kITa.

552. Haiith aGCconMOTHYIO BJIAXKHOCTb BO3AYXa, €CJAH Nap-
IMaJbHOE JaBJeHHe HachllleHHoro mapa p=14 klla, a Tem-
neparypa =60 °C. Moasipaast Macca Boabl p=0,018 kr/moub.

553. AGcomoTHasi BJaXXHOCTb BO3lIyXa NpPH TeMmneparype
=60 °C p;j=0,005 kr/m®. HaiiTu aGCOIOTHYIO BJaXKHOCTb
BO3AyXa Pz NOC/Te MOHHXKEHHS. TeMmepaTypsl o f,=20 °C.
JlaBJieHHe HaCHILEHHOTO Mapa NpPH 3TOH TeMmIepatype pi;=
=2,335 k[la. Monsipuass macca Boanl p=0,018 Kr/Mosb.

554. AGco/oTHasi BJa*KHOCTb BO3LyXa NPH TeMmepaType
L=60 °C p,=0,05 kr/m®. HaiiTu abcoMmoOTHYIO BJIaXXKHOCTb
BO3lyXa P, TOC/Ie TOHMNEHHs TemnepaTypel zo #,=10 °C.
JlaBsienue "HachlleHHOTO Napa NPH 3TOll TeMmnepaTtype p;=
=1,226 kIla. Monsipuast macca Boanl p=0,018 kr/moJb.

555. B cocyme HaxopuTcst BO3LYX, OTHOCHTENBbHAsl BJIAXK-
HOCTb KOTOpoOro npu Temneparype #,=10 °C f;=60%. Kaxopa
6yNeT OTHOCHTeNIbHas BJaM¥HQCTb f; Mocje yMeHbILEeHHS
obreMa B k=3 pa3a M HarpeBaHHS BO3LyXa IO TeMIepaTyphl
t,=100 °C? I110THOCTb HACBIIEHHOrO Napa NpH TeMmnepaType
t, =10 °C p;=9,4-10"* gr/m®. Monsphas Macca BOIb p==
=0,018 kr/moab.

556. I110THOCTb BJIAXKHOTO BO3JyXa NPH Temnepatype f=
=927 °C n paBaenun p=0,1 MITa p=1,19 xr/m3. Halitu
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aGCOJTIOTHYIO p’ U OTHOCHTENBHYIO [’ BIaXKHOCTH BO3AYXa, €CAH
npu Ttemmepatype (=27 °C NJOTHOCTb HACHILIEHHOTO M[apa
Po=0;027 kr/M®. MonsipHbie Macchl BO3AyXa M BOAbl W{=
=0,029 kr/moab u p;=0,018 kr/moJb.

557. B komHare o6peMa V=40 m?® npu Temnepatype f=
=20 °C oTHOCHTe/IbHasi BJIAXKHOCTb Bodayxa f;=20%. Kakyio
Maccy BOABI HYXKHO HCNapHThb JJs1 YBeAHYEHUS! OTHOCHTEJNbHOH
BJIaXXHOCTH Bo3ayxa 10 f,=50%? IINOTHOCTh HAaCBHIIEHHOrO
napa npu remneparype =20 °C p=17,3-10"3 kr/m3.

558. B komuare o6bema V=50.M® OTHOCHTe/bHAasl BJIaX-
HOCTb Bo3ayxa f;=40%. Ecaum wucnapuTh ONOJHHTENBHO
Maccy Boibl m=60 r, TO OTHOCHTe/JbHast BJAXKHOCTb BO3LYyXa
yBeanuutcest fo f,=50%. KakoBa npu stom Gymer aGcoJioT-
Hasl BJIa)XHOCTb BO3AyXa p?

559. HaiiTu oTHoweHHe nJOTHOCTEH BMAXKHOrO (OTHOCH-
TeJqbHas BJaXHOCTh f=90%) u cyxoro Bosayxa npH AaBJeHHH
po=0,1 kIla u Temneparype ¢=27 °C. [110THOCTb HACBHILEHHOrO
napa npu t=27°Cp,=0,027 kr/m3. MoJasipHbie MacChi BO3AyXa
1 Boabl uy;=0,029 kr/mMosb U p,=0,018 Kr/moab.

1. 3JEKTPHYECTBO U MATHETH3M

§ 18. 3akon Kyaona

llosakony Kyanona cura B3auMogelicteua F ABYX TOUEUHBIX
3apSNOB ¢ U gy, HAXOAAIKXCS B BaKyyMe, OPSAAMO MPONOPUHOHANbHA MPOH3-
BeJleHHIO 3aPSA0B H 06PATHO IPOMOPIHOHANBHA KBaZAPATy PACCTOAHUS MEXAY
HHMH:

F=r1l2, (1)

Ecan 3apsgel HaxonsTcd B cpele ¢ AMI/IEKTPHUECKOH NPOHHLAEMOCTHIO €
(e>1), To cusa B3aUMOJEHUCTBUS MeXAYy HHMH

=, %
F=rZ2%, @

JlusnexTpHuecKas MPOHHILAEMOCTh € NOKAa3kBaeT, BO CKOMBLKO Pa3 CHJIa B3aH-
MOZEHCTBHSA MeXAy 3apsilaMH B Cpefie MeHbllle, YeM B BaKyyMe; /19 BaKyyMa
e=1, T. e. hopmy.a (2) B 3TOM cayuae coBnagaer ¢ gopmynon (1).

B cucteme enununy CH OcHOBHOM 3/IeKTPHYECKOH €HHUIEH ABJAETCH
eIMHHIA CHJIBI TOKa amnep (A) — cuia TOKa, TPH KOTOPOM OTPE3KH TOHKHX
6eCKOHEUHO AJIMHHBIX NapaJiie/IbHbIX NPOBOAHHKOB AJIHHBI 1 M Kaxabli B3au-
MOZEHCTBYIOT B BakyyMe ¢ cuiioli 2-10=7 H. Enunnua 3apsana B 310t cucteMe
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egunnl Kyson (Ki1) aBaseTcs npousBOAHON N onpefiesieTcs Kak sapsd, npo-
XOAALLHIT Yepe3 NOnepeuHoe CeYeHHe NPOBOAHMKA NMPH 3JIEKTPHUECKOM TOKC
1 A'B teuenne 1 ¢: 1 Kn=1 A-c.

YTo6bl MOJAYYHTh NPH TOMOWH ¢GopMmyabl (1) CHAY B CHCTEME €AHHHIL
CH — B HbIOTOHAX,— 3apsAbl BHIPAXKAIOT B KYJOHAX, PacCTOSIHUST — B MeT-
pax, KoadxpuilneHT NPONOPUNOHAILHOCTH £ NPH 5TOM 3aNHCHIBAIOT B BHAE

1

4ne,’

tne £,=8,85.10~12 ®/m — SJEeKTpHYECKas NMOCTOSHHAS, BHpaxKaeMasi B ¢ha-
padax Ha memp, a MHOXHTeJb 47 BBeJeH AJ1A TOTo, 4TOGb psiy APYrHX dop-
MyJ nMes Gosiee npocToil (pannoHanbHbN) BHA. TakuM o6pasoM, B U K03~
(HLHENT NPONOPUHOHANBHOCTH

k=1/4ngg=9-10° H.m%/Kn?
— pasMepHasi BeJHUHHA,

B cooTseTcTBMM ¢ 3THM CHJ1a B3aHMOAENCTBHSA JABYX 3apsiloB, HaXOAs-
LIMXCA B cpelle, BhIpaXkaeTcs popMyoi

_ 1 g
T 4me, er2 &)

rjie € — OTHOCHTe/bHasl (Ge3pa3MepHas) AHIJIEKTPHUECKAs NPOHHUAEMOCTb
BeleCTBA (OTHOCHTENLHO AM3JIEKTPHYECKOH NPOHMIAEMOCTH BaKyyMa), SHa-
yeHHs KOTOPOH NPHBOAATCHA B Tabanuax *).

Ecan uMeercs Heckonbko (6oJiee IBYX) 3/€KTPHUECKHUX 3apsloB, TO
CHJIbl B3aHMOJEHCTBHA MeXAY KaxKAoH napo#i STHX 3apsiioB He 3aBHUCAT OT
HaJHuKuA ocTajbHbIX. [ToaToMy pesyabTHpylowas cuia, HecTBylomas Ha
NaXMblil 3apAf, CKJaAblBaeTCsl MO MPABHJY CJOXEHHS BEKTOPOB H3 CHJI,
JIEHCTBYIOUIHX Ha HEro CO CTOPOHBI BCeX APYTHX 3apsioB (NMPHHLMN cyiep-
03K UMH). . ’

IToBepXHOCTHOH NJIOTHOCTBIO O 3JEKTPUYECKOTO 3apsja HasblBaeTcst
3apsj, NPUXOASLWMHCS Ha €IHHHLY TNJION(alH NOBEPXHOCTH 3apsKEHHOro
tesna. [1pu paBHOMEDHOM pacnpefiesieHMH 3apsjia ¢ N0 AOBEPXHOCTH Tesia
NOBePXHOCTHAsS TJIOTHOCTb 3apsjia

0=4/S,

rge S — maomanb Tesna. IToBepXHOCTHast IIOTHOCTb 3apsiia BhIpaXKaercst
B Kyaonax Ha keaOpammeid memp (Ki/m?),

560. [Ba OXMHAKOBBIX TOYEUHLIX 3apsila ¢ B3aHMOAeH-
cTByloT B Bakyyme ¢ cunoii F=0,1 H. Paccrosuue mexny
sapsaamu r==6 m. Halitu st sapsgwl.

*) B GosblUMHCTBE 3agau 3TOT'O pasfesa OTHOCHTENbHAS AMA/JIEKTpHue-
CKast IPOHHLIAEMOCTb € NPUHSATA PAaBHOH €LMHHLE H B (OPMYJIbHbIE BLIPaXKe-
HHSL He BXOJHT,

.
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561. Kakoe yucao N 3JeKTPOHOB COAEPIKHT 3apsif B ONHY
enununy sapsna B cucreme exunuu CH (1 Ka)? Daemenrtap-
Hblit 3apsn e=1,60-10"1 K.

562. JlBa ToyeuyHBIX 3apfAfa §i M ¢; HAXONATCA Ha pac-
crosiHun r JApyr or apyra. Ecam paccrosmue mexay HHMH
yMmeHblnaercsi Ha BenmuuHy Ar=50 cMm, TO cusia B3aumoneii-
creus F yBennuuBaercs B jABa pasa. Hai#itw paccros-
Hue r. ‘

563. Tonkas wmIenKoBas ,HHTb BBbIAEDPMHBAeT MaKCHMaJb-
Hywo cuny HaTskenuss T=10 mH. Ha stofi Hutn noapsemen
mapuk Mmaccel m=0,6 r, HMeIOLHHA NOJOXKHUTENbHBIH 3apsl
gi=11 HKn. CHu3y B HampaB/eHHH JIHHHH MOABeCa K HeMy
TOAHOCAT INApHK, MMEIOWIMA OTPHUATEJNbHBIH 3apfl ;=
=—13 uKa. Tlpy KakOM pacCTOSHHH r MeXAy LIapHKaMH
HUTB- Pa3opBercs?

564. OrpunarenbHbI ToUeyHblH 3apsin @ pacnoJioXeH Ha
npsiMOH, COeMMHSAIOMEH JBa OJNMHAKOBBIX IOJIOXKHTENbHBIX
TOUEYHHIX 3apsifia ¢. PaccTosiHMS MeXIy OTpHIATeNbHbIM
3apsSiIOM H KaXJAbIM H3 IOJIOXHTEJIbHbIX OTHOCATCS MEXAY
co6oit, Kak 1:3. Bo ckonbko pa3 H3MEHHTCS CHJa, AeHCT-
Bywolllad Ha OTPHUATENbHBIA 3apsifl, €CJAH €ro NOMEeHATb Me-
cTaMH ¢ GJIKAHIIHM [OJOXUTENBHBIM?

565. JlBa oTpHUATeNbHBIX TOYEYHBIX 3apsifa g;=—9 uHKn
H ¢,=—36 HKn pacnosoxkeHbl Ha PacCTOSTHUH r=3 M ApyT
ot apyra. Korza B HeKOTOpOH TOUKe MOMECTHJIH 3apsll g,
TO BCE TPH 3apsifia OKasa/luch B paBHoBecuu. Halitu 3apsn g,
W PAacCTOSIHHE MEXAY 3apsifiaMu g H (.

566. Tpu oxuHakoBhIX ToueyHmlx 3apsiza ¢=20 HKn pac-
NOJIOXEHB! B BepLIMHAX PAaBHOCTOPOHHEro TPEYrOJbHHKA. Ha
Kaxablii 3apsin Jeiictyer cuna F=10 MH. Haiity piuny a
CTOPOHBI TPEYroJIbHHKA.

567. Tpu ofMHAKOBBIX TOYEUHBIX 3apsla gi=q:=q;=9 uKn
PACTIONIONKEHB! B BEpIIHHAX PaBHOCTOPOHHErO TPEYrOJBHHKA.
Kako#l ToueuHbl#l 3apsf g, HYXHO [OMECTHTb B LIEHTPe Tpe-
YroMIbHHKAa, 4TOObl CHCTEMAa HaXOAMJAack B PaBHOBECHH?

568. UeTelpe ofmHAKOBBIX ToueuHHIX 3apsfa ¢=10 vKn
pacnoJsioXKeHbl B BeplLIHHAX KBazpara cO CTOpoHOH a=10 cMm.
Haiitu cuny, neficTBylomyo cO CTOPOHBI Tpex 3apsiloB HA
YeTBEPTHIA.

569. UeThipe oaMHAKOBHIX [0 MOIYJIO TOYEYHHIX 3apsiia
lg)=20 uKx, nBa U3 KOTOPHIX MOJIOXKHTEJbHBI, a JABa OTPHLA-
TeJbHbI, PACIOJNOXEHb B BEpIIMHAX KBaJpaTa CO CTOPOHOH
a=20 cM Tak, Kak Mokas3aHo Ha puc. 69. Hafitu cuny, pefict-
BYIOLLYIO Ha OMELEHHBIA B LEHTPe KBaJpaTa MOJIOXKHTENbHbIH
TOYeuHBI 3apsf go=20 uKu.
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570. Ha wusoqupoBaHHOH MOACTaBKe paclO/IOXeH BepTH-
KaJbHO TOHKHH ¢(apdopoBhIfi cTepykeHb, Ha KOTOPBIA Hamer
MeTaJIMYecKuil noJsbiii mapuk A paguyca r (pue. 70). Tlocne
cooflenns wapuKy 3apsaaa ¢=60 HKa no crepxHio onyiueH

s

B
®
lﬁﬁg
Puc. 69. Puc. 70.

TaKkoH e He33pH}KeHHbIH MeTa/VIHYeCKHH 1apuk B macchl
m=0,} r, KoTopuiii conpukacaercs ¢ wapukom A. Ha kakom
paccTostHuH h OT Wwapuka A GyAeT HaXoAWTbCA.B PaBHOBECHH
1apuk B noc/ie conpuKocHOBeHus, eciu mg<<k(0,59)%/ (4r)%?
TpeHHeM IIapHKOB O CTepKeHb npeHe6peyb,

571. Bokpyr OTPHLATENIbHOrO TOYEYHOrO 3apsila (o=
=—>5 HK/ paBHOMEpHO ABHKETCS MO OKPYMKHOCTH MOX Aed-
CTBHEM CHJIbl MPUTSAKEHHS .MaJeHbKUH 3apsIKEHHbIH IapHK.
Uemy paBHO OTHOIIEHHe 3apsiia IIapHKa K €ro Macce, €CJH
yrJIoBasi- CKOPOCTb BpallleHUsl IUapHKa o=5 pax/c, a pazwyc
OKpyxkHOCTH R=3 cm?

572. JIBa OfMHAKOBBLIX LIapHKa Macchl m=9 r HaxoxATCs
IPYT OT Apyra Ha PacCTOSIHHH r, 3HAYHTEJNbHO IMPEeBbILIAIOLIEM
ux pasmepnl. Kakue paBHble 3apsiibl HEOGXOZUMO MOMECTHTH
Ha LIapHKaX, 4ToObl CHJAa MX KYJOHOBCKOTO B3aUMOAEHCTBHUS
ypaBHOBeIMBala CHJY I'DaBUTALMOHHOTO MPHUTSIKEHHUS?

573. HaiiT cH/IbI B3aMMOJICHCTBHS ABYX TOYEUHBIX 3apPSN0B
g1=4 HKn 1 ¢,=16 HKa B Bakyy™me H B KepOCHHE (IH3JEKT-
puuecKasi MPOHHIAEMOCTb e=2) Ha paccrosiuuu r=20 cm.

574. JlBa ToueyHblX 3apsjia, HaXo#sicb B BO3AyXe Ha pac-
CTOSIHHHM r;=D5 cM, B3aHMOJEHCTBYIOT APYT C APYrOM C CHJOM
F,=120 mxH, a Haxoisicb B HEKOTOpO# HENPOBOASALIEH MUJ-
KOCTH Ha pacCTOSTHUU rp=10 cM,— ¢ cumoit F,=15 mkH.
KakoBa mua/neKTpHYeCcKash MPOHUIAEMOCTb MKHIKOCTH?

575. Haiitn paccrosinMe r; Mexny ABYMS ONHHAKOBBIMH
TOYEYHBIMH 3apsilaMH, HaXOASIHMHUCS B MacJie (IH3JEeKTPH-
yeckasl MPOHHLAEMOCTb €=3), eCJH CHJia B3aUMOLEHCTBHS
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MeXJy HHMH TaKasl JKe, KaK B BaKyyMe Ha PacCCTOfHHH [3=
=30 cM.

576. JlBa 01HHAKOBBLIX 3apsAKeHHLIX LIapHKa, NOABEIIeHHbIX
Ha HHUTSIX PaBHOM AJMHBI B OLHOH TOYKE, Pa3OlLIHCh B BO3-
IyXe Ha Hekoropeli yroa 2o. KakoBa po/kHa GbiThb IJIOT-
HOCTb P MaTepHuajla LIapHKOB, YTOObl NPH TNOTPYXKEHHH HX
B KEPOCHH (IM3JeKTpHUecKasl NPOHHLAEMOCTb e=2) yroJ
MEXIy HHUTAMM He H3MeHuscsA? [LIOTHOCTb KepocHHA p,=
=0,8-10® kr/m3.

577. JlBa OAMHAKOBLIX 3aps’KEHHBIX lIapHKa MNOJBellIeHbl
Ha HUTSX PaBHOH JJIMHBI B OJHOH TOYKE M IOTPY2KeHBI B JKH]-
KOCTb. [1JIOTHOCTH MaTepHasa 1IApDHKOB M KUJAKOCTH PaBHEI P
H P, [IpH KakoH IM3J€KTPUUYECKOH NPOHHLAEMOCTH XHUI-
KOCTH YroJl pacXOXJeHHs HUTeH B XKHAKOCTH U B BO3JyXe
6yleT OLMH M TOT Xe?

578. OHONMEHHLIE TOUEUHbIE 3aPAAbl ¢; H gz PACIIONOMKEHB
B BepLIMHAX pPaBHOCTOPOHHETO TPEYroJbHHKA CO CTOPOHOH
r B OIHOPOAHOH cpese C JM3JEKTPHYECKONH NMPOHHLAEMOCTHIO €.
Hafitu cymmapHywo cuay F, nedcTBylomyI0 Ha TOYEUHHIH
3apak ¢s, PacloJIOXKEHHbIH B TPeTbeH BepILMHE TPeyroJbHHUKa.

579. Tpu ToueuHblX 3apsia, pPacNONOXEHHBIX ApPYr OT
Ipyra Ha pacCTOSIHUAX rys, ry; M ryy, B3aHMOJEHCTBYIOT B
BakyyMe ¢ culamu Fq,, F;, u F,y coorBercTBenno. Haiitn
yepe3 M3BECTHLHIE BEJHUHHBI BhHIpaXkeHHe IJIsI TPeTbero 3apsja.

580. C xakoi cu/oli B3aHMOAeHCTBOBaJM Obl B BaKyyMme
IBa ONMHAKOBBIX ToYeuHHIX 3apsia ¢=1 Ku, Haxopsch Ha
pacctosuuu r=0,5 KM Apyr ot gppyra?

581. [lBa OANMHAKOBBIX IlUADHKA NOABELIEHEl B BO3JAYXe
Ha HHUTAX TakK, YTO MX NOBEPXHOCTH conpHukacaiorcs. [locre
TOTO KaK KaXJIoMy HapuKy 6pla1 coobiuen 3apan ¢=0,4 MK,
WapUKK pa3oluinch Ha yroa 2a=60°. Haiitu maccy mapukos,
ecJlM paccTOSIHMe OT LEHTPOB LUAPDHKOB IO TOYKH MOABECa
1=0,2 m.

582, CocraBnen npubop M3 ABYX OAHHAKOBBIX NPOBOAALLHX
IIapUKOB Macchl m=15 I, ONMH M3 KOTOPHIX 3aKpemnJieH, a
Ipyroii noaBelleH Ha HUTH AJuHBL [=20 cM. Llapuku, Haxo-
IACb B CONPHKOCHOBEHHH, MOJYYalOT OLHHAKOBBIE 3apsiibl,
BCJIEACTBHE Yero NMOABHIKHEIA IapHK OTKJIOHSAET HUTb Ha YroJ
20.=60° orT BepTHKaau. HaliTh sapsj KaXaoro mapuka.

583. lapuk, Hecymuli 3apsan ¢g=>50 uKi, kocHyscs BHYT-
peHHell NOBEPXHOCTH He3apsiXKeHHOH npoBojdilell cdephl pa-
anyca R=20 cm. Hality noBepXHOCTHYIO NIOTHOCTD 3apsiia Ha
BHEIIHEeH# NOBEPXHOCTH c(ephl.

584. HaiiTh noBepXHOCTHYIO NJIOTHOCTb 3apsiia Ha BHeLl-
HEA NOBEPXHOCTH NpoBoAsuweld cdepnl papnyca R=20 cM,
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ecau B UHeHTpe cdepbl Ha H30/HpYIOLIEN MalouKe HaXOMAHTCA
wapHk, Hecymu#t sapsan ¢g=50 uKu.. Byaer nu uamenstbes
NOBEPXHOCTHAS [MJIOTHOCTb NPH H3MEHEHHH MOJOKEHHS LlIa-
pPHKa BHYTDH cdepbi?

§ 19. duexTpuueckoe noJe
Hanpsascenrnocmes anexmpuyeckoeo noas

DJreKTpUUECKHe 3apAJBI CO3NAIOT B MPOCTPAHCTBE BOKPYT ce6s SJMeKTPH-
qeckoe nose, Ha smekTpuueckuii sapsil, nOMelleHHbd B TOYKY MPOCTPaH-
CTBa, IJle eCTb 3JEKTPHUYECKOE MoJe, JefcTBYeT CHa.

DeKTpHYeCKOe nosie B KaXJAOH TOYKe NPOCTPAHCTBA XapaKTepu3yeTcs
HaNpSKEHHOCTbIO, HampsaeHHOCTbIO 9/eKTPHYECKOTro noas £ B gaHHON
TOUKe Ha3blBaeTCs OTHOLeHHe CAAB F, feficTByoweli Ha NOMelleHH I B 9Ty
TOYKY TOYEUHBIH Sapsl g,, K 9TOMY 8apsaLy:

’ E=F/q,. (G

HanpskeHHOCT 9/1@KTPHYECKOTO MOASl ~— BEKTODHAA BeJA4HHA, HANPas:
JeHue KOTOPO# coBnajaer ¢ HampasJjeHueM cuibl F npn g,>0. Ecan nspecr-
Ha HaMPSDKEHHOCTb SJIEKTPHYECKOro N0/ B JaHHOA TOUKe, TO COTAACHO (op-
myse (4) Ha nomemeHHuﬁ B 9Ty TOYKY 3apsl ¢, AeHCTByeT cHAa
F=q,E. ®
Toueunslit 3apsa g co3naeT BOKPYT cebf SJAEKTPAUECKO® [OJe, Hamps-
WEeHHOCTb KOTOPOro B TOYKe, YAaJeHHOR OT 3TOro 8apsAa Ha PacCTOAHME 7,
corsacHo gopmyse (4) 1 sakorny KynoHa (2) B cucreme egunun CH Baipaxa-
eTCA COOTHOLIeHHeM |
q q
E=k-—5 =T o (©)
rle & — IU3NEKTPUIeCKass MPOHAHAEMOCTs CPEAS!, 3aNOoNHsouWed NPOCTpan-
CTBO BOKPYI 3apsfa, a KO3(pdUUMEHT OPONOPUHOHAMBHOCTH k==1/41ng,=
=9.10° H.M%Kn®, B cucreme exutiun CH 3a enuHuuy HanpsKeHHOCTH mpH-
fHMaeTcs 6on6m Ha Memp (B/M) — Takas HanpsKEHHOCTS, MPH KOTOPOH Ha
sapan | Ka pedficteyer cuaa 1 H (cm. nanee dopmyay (11)).
HanpsaxeHHooTs ssiekTpuyeckoro nona E, co3xaBaeMoro B AaHHOH TOu-
Ke HeCKOJIbKHMHB TOYeYHbIMHA 3apsAaMH, PaBHAa BEKTOPHON cyMMe HampsiKeH-
HOCTel, CO34aBaeMbIX B 9TON TOYKe KaXKAbIM 8aPALOM 1O OTAEALHOCTH (MPHH-

UHI CYMepno3uLHH): -
’ E=Ei4+ Ey+ ... E,.

Cnenyer uMeTs B BHAY, Y4TO SJIeKTPHYECKOE M0JIe PABHOMEPHO 3ap AMKeH-
HOrO mapa pajguyca R, MOJHBEIA 3apAL KOTOPOTO PaBeH ¢, COBMAaJaeT BHE
wapa C 9/1eKTPHYECKHM [10/1eM TOYeYHOro 3apafa, PaBHOrO 3apAAy q wWapa
W NOMEILIEHHOTO B €ro UeHTpe. [109TOMy HanpsKEHHOCTh B TOUKAX, yXA/IeH-
HEIX OT LEHTpa mIapa HA paccTosiHHe r=>R, MOXHO BBIYHCIATH MO $op-
myze (6),
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585. Ha kakoMm pacCTOSIHMM 7 OT TOUEUHOTO 3apsiia §=
=0,1 nKu, naxoapsilerocs B AWUCTWINHPOBaHHOH Boje (AH-
3JIEKTpHYECKasl MPOHHLAEMOCTb &=81), HanpsAXKeHHOCTDb 3JIEKT-
puueckoro noas E=0,25 B/m?

586. B unentpe npopoasmel cdepbl NomellleH TOUEUHLIH
sapsa ¢=10 uKa. BHyTpeHHHil M BHeIIHHMI paauychl cdepbl
r=10 cm 1 R=20 cM. HaliTn Hanpsi2KeHHOCTH 3JIEKTPHYECKOT O
nons y BHyTpennei (E,) u BHewHel (E,) noBepxHocTel cdephl.

587. OnuHakoBbIE IO MOAYJIO, HO Pa3Hble 10 3HaKy 3apsiibl
|g|=18 HKa pacnonoensl B ABYX BepLIHHaX DPaBHOCTOPOH-
HEro TPeyroJbHHKa cO CTOPOHOH a=2 M. Halitn nHanpsxen-
HOCTb 3JIEKTPHYECKOro mosisi E B TpeThel ‘BepluHe TPeyroJb-
HHKa. '

588. B Bepiunnax npu ocTphIX yrJaax pomba, COCTaBJEHHOTrO
U3 JBYX PaBHOCTOPOHHHX TpPEYroJbHMKOB CO CTOPOHOH a,
nOMelleHbl OJMHAKOBLHIE IOJIOXKHTE/IbHbIE 3apsillbl ¢ =§2=q.
B BepiuxHe npH OJHOM M3 TYNBIX YIJIOB poMGa MoMelleH no-
JIOXHUTENbHBIA 3apan Q. HaliTu HanpsKeHHOCTb 3JIEKTpHuUe-
ckoro nosasi E B yerBepToil BepuunHe pomba.

589, PemuTb npeinaymylo 3ajauy, ecjad 3apsif Q orpuua-
TeleH, B caydasx, korja: a) |Q|<<g; 6) |Q|=g; B) |Q|>9.

590. duaronanu pomba d;=96 cm u d,=32 cm. Ha xonnax
IJIMHHOH JMiarOHaJlM PacroJIoXKeHbl TOYeuHble 3apsiibl ¢;=
=64 uKn n-¢,=352 uKa, Ha KoHUax KOPOTKOH — TOYEuHLIe
3apsabl ;=8 HKn u.¢,=40 nKa. Haiitn mopyns u Hanpas-
JiehHe (OTHOCHTEJbHO KOPOTKOH AMaroHaJslil) Hanpsi>KeHHOCTH
5JIEKTPHYECKOro MoJisi B LiEHTpe pomba.

591. Kaxo#t yros o ¢ BepTHKaJbiO COCTaBHT HHUThb, Ha KO-
TOPO# BHCHT IIAapHK MacChl m=25 Mr, ec/l1 NOMEeCTHTb 1IapHK
B FOPH3OHTa/bHOE OJHOPOAHOE 3JIEKTPHYECKOe IoJie ¢ Hanps-
menHocTblo E=35 B/M, coobmuB emy sapsn ¢=7 MxKa?

592. Illapuk maccet m=0,] r 3akpenseH Ha HWUTH, AJIHHA
KOTOpO# | BeJIMKa 10 CPaBHEHHIO ¢ pa3MmepaMH mapuka. Lla-
puky coobmaior 3apsj ¢=10 HKn n nomemaior B ogHopoaHoe
3JIEeKTPHYECKOe MoJie C -HanpskeHHocTblo E, HanpaBJieHHOH
pepx. C KakuM nepuoioM Oyaer Koneb6aTbCs ILAPHK, €CJH
cuJla, JAeHCTBYyoLlasi Ha HEro CO CTOPOHBI 3JIEKTPHUECKOrO
noas, 6osbue cuabl TsxkectH (F>mg)? Kaxo#i pomxsa GHTb
HanpspKeHHOCTb noas E, yTo6wl mapuK KojeGancsi ¢ NepHOLOM
T,=2a) 1/g? "

593. Illapuk Macesl m=1 r nojABEII€H HAa HHUTH AJHHH
1=36 cm. Kak usMeHuTCcs nepuop KoseGaHHil InapHKa, €CJaH,
coo6IHB €My MNOJIOKHTEIbHbI MM OTPHLIATe/IbHBIH 3apsl
lg]| =20 uKa, nomecTHTh WapUK B OXHOPOLHOE 3JIEKTPHYECKOE
noJje ¢ HanpsxeHHOcThio E=100 kB/M, HanpaB/ieHHOH BHH3?
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594.. B oxHOPORHOM 3JIEKTPHUECKOM [10JI€ C HaNpsXKeH-
HocThio E=] MB/m, Hanpasienno#t mox yriom a=30° k
‘BePTHKaJ/H, BHCHT Ha HHTH LIAPHK.MacChl m =2 T, HeCyLLHi
sapsan ¢g=10 uKa. Ha#itu cuny natsxxenus Hutu T.

595. D/NEeKTPOH [IBUXKETCH B HalpaB/eHHH OXHOPOAHOrO
3JIEKTPHUUYECKOTO MNOJs ¢ HanpsipkeHHocTbio E=120 B/M. Ka-
KOe PAaCCTOSIHHE MPOJIETHT SJEKTPOH N0 TOJIHOH MOTEePH CKO-
POCTH, €c/iM €ro HayajbHas ckopocth v=1000 km/c? 3a Ka-
Koe BpeMsi OyZeT MPOHAEHO 3TO paccTOsHHe?

596. [1yuok KaTOAHBLIX JIyyeH, HANpPaBJAeHHbIH NMapaJJeabHO
oOKJMaJiKaM IJIOCKOro KOHJeHcatopa, Ha nmyTH [=4 cM oTKJIo-
HSIETCS Ha paccTosiHie h=2 MM OT MepBOHAYAJbHOrO Halpas-
nenusi. Kakyio cKopocTb v H KHHETHYeCKYIo 3Hepruio K uMeroT
3JIEKTPOHB] KAaTOAHOTO Jiyda B MOMEHT BJIeTa B KOHIEHCaTop?
HanpsixkeHHOCTb 3/IEKTPHYECKOr0 MOJS BHYTPH KOHJAEHCATOpa
E=225 xB/m.

ITomeryuaa. Paboma srexmpuseckux cun

PasHocTbie NMOTEHIHATOB (HIH HanpsikeHHeM) V Mexny Toukamu a H'b
3JIEKTPHUECKOTO MOJIA Ha3blBaeTcsl OTHOWeHHe paboThl A, KoTopyio coBep-
AT 9MEKTPHUECKHE CHIIBI IPH NePeMelleHU U 3apala g U3 TOYKH @ B TOUKY
b, K sTOMy 3apsay:

STa BeJIMYHHA He 3aBHCHT HH OT (GOPMEI MYTH, NO KOTOPOMY MPOHCXOIHT rie-
peMeileHHe, HH OT CaMOr'o 3apsja ¢, a 3aBUCHT TOJIbKO OT CBOHCTB 3/1eKTPHue-
CKOTO ToJis U OT BuIGopa ToueK a H b. [TosTomy, et B KauecTBe KOHEUHOMH
TOYKH MNepeMelleHHsl 3apAfa g BbIOpaTh HEKOTOPYIO MOCTOSHHYIO TOYKY ¢
(Hanpumep, GecKOHEUHO yJa/leHHYIO TO4KY), To oTHoweHue A/g Moxer ciy-
KHTb XapaKTePHCTHKON 3/EKTPUYECKOrO NOJIA B MPOM3BOJBLHOM TOuKe a.
B aToM cayuae ero HasbIBalOT MOTEHLHAJIOM @, MOJS B TOUYKe @ (OTHOCHTEJIb-
HO TOuKH ¢), [ToTeHUHaN [ONIA B TOUKE ¢ MOXKHO CYHTATb PABHBIM TPOHBBOJb-
HOM MOCTOSAHHOMN BeJHYHHE, KOTOPYIO YAOGHO MONOXKHTb PAaBHON HYJIO.
Ecan ¢, 1 @p — MOTEHIUHAL! TOYEK a b, TO ’ .
V=0,—9s. 8
Cornactio gopmyaam (7) u (8) paora A, coBepniaeMas 3IEKTPHUYCCKHMH CH-
JIaMH IPH MepEMeleHnn 3apsaia ¢ U3 TOYKH a B TOYKY b, eCjlH U3BECTHA Pas-

HOCTb NIOTEHUHaJoB V MeXAy STHMH TOYKAMH HJIM H3BECTHBI MOTeHIHaJIbl
Qg H Qp TMOJS B STUX TOUKAX, ONpelesAeTcsl BbipaXKeHHeM

A=qV =4 (Pa—Pp)- ©
Epununuelt passoctn. notennuanos B cucreme enunun CH sasasercs
6onom (B) — Takas pasHOCTb MMOTEHIHMA/IOB, MPH KOTOPOH 3/MeKTpHueCKHe

cuansl coepwaiot pabory | Ik npu nepeMewenur 3apsga 1 Km: 1| B=
=1 x/1 Ka.
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Ec/u S7eKTPRUECKOE MOJIE COSAAETCS TOYEYHBIM HJIEKTPHYECKAM 3apsi-
IOM ¢, TOMEIIEHHHIM B Cpejie C JUS/IEKTPHUECKOR NPOHHLAEMOCTHIO €, TO
NOTEHUMAaJ B TOUKe, YAAJEeHHON Ha pacCTOsHHe r OT STOTO 3apajia,
P 1 ¢
P= ——m o (10)
3j1ech NOTEHIMAJ OTCUHTHIBaeTCS OTHOCHTENLHO GECKOHEUHO yAaTeHHOMH
TOYKH, B KOTOPOW OH paBeH Hym0. 3HaK MOTeHIHaja ONpeeasieTcss 3HaKOM
3apsja q.
TloTenuyan_ 2/€KTPHUECKOTO MOJS, CO3JAaBAaEMOro B JIaHHONH TOYKe He-
CKOJbKHUMY TOUEYHBIMH 3apsilaMH, paBeH ajreGpaHyecKol CyMMe MOTeHIHa-
JIoB noJef, co3aBaeMbIX B TOH TOUKE KaXKIAbIM 3apsiZiOM MO OTAEJbLHOCTH:

=01+t ...+ Pn.

TpH - HENOABMIKHBIX 3apsifiaX MOTeHNIHAJbl BCeX TOYEK Ha MOBEPXHOCTH H
BHYTPH MIPOBOAHHKA OJKHHAKOBHI. ’

DneKTpHYecKoe MoJe PaBHOMEPHO 3apsKeHHOTo Wapa paauyca R,
NOJIHbIN 3aPsil KOTOPOTO PaBeH ¢, COBMNajaeT BHe Mapa C 3/1eKTPHYECKHM N0-
JICM TOYEYHOTO 3apsija, PaBHOTO 3apsly-¢ 1apa W NOMEIIEHHOTO B €T0 eHT-
pe. [To3TOMy MOTEHLHAJ TOUEK NOJS, CO3[aBAEMOro IIapPOM Ha PACCTOSHHAX
r>=R OT ero ueHTpa, MOXKHO BHIUHCAsATL 1o dpopMyne (10). B wactHocTh, no-
TeHUHal TOYEK Ha NOBEPXHOCTH M BHYTPH NPOBOASILIETO liapa painyca R
onpenensieTcs BbipaXeHHeM

—pd_ 1__1
=R Tne  eR”

Mexay AByMA XapaKTepPHCTHKaMH SJ1€KTPHUECKOTO NOJS — HampsKel-
HOCTBIO M NOTEHLMAJIOM — CYWECTBYET cBasb. Ecan @, 1 ¢p— noTenunann
TOYEK @ W b, JIEXKALHX HA OIHOH JINHHH HanpsXKeNHOCTH B ONHOPOJHOM 3J/IEKT-
PHYECKOM NI0Jle Ha PacCTOSIHHH 7 APYT OT APYyTa, TO HANPAXKEHHOCTb 3JeKTPHU-
4ecKOro noJist

E=(pa—qu)/r. )

Ecau none HeosHOPOHO, TO 3Ta OPMYJIa JaeT JUlIbL cPelHee 3HaUeHHe Ha-
NPAXEHHOCTH Ha JIMHHH HANPAKEHHOCTH MEXIY ABYMS STHMH TOUKAMH.
M3 ¢opmyanl (11) crenyer, 4To HanpsXKEHHOCTb 3J1EKTPHUECKOrO NoJjs
MOXXHO U3MepPATh Pa3HOCTbIO NMOTEHIHAJOB, NPHXOAAEACS Ha eIUHHALY AJH-
bl. B cucteme eannni CH 3a eqyBHLy HanpssKeHHOCTH NPHINMAETCS 6046/M
na memp (B/M) — Takasi HanpsXKEHBOCTb SJEKTPHYECKOTO 1051, NPH KOTO-
POH pasHOCTb NMOTEHLHAJIOB MEXLY TOUKAMH, ylaJelHbIMH APYT OT APYra Ha
paccTosiHie 1 M 1o JIMHUM HanpsiXKeHROCTH, paBHa 1 B.

597. Haiitn noreHunan wapa paanyca R=0,1 m, ecan
Ha pacCTOssHNH r=10 M OT ero NOBepXHOCTH NMOTEHIHAJ 3J€eKT-
puueckoro noas ¢,=20 B.

598. N oauHakoBhIX WapooOpasHHIX Kanenek pPTYTH ofi-
HOMMEHHO 3apsiKeHbl O OJHOrO M TOrO ke MoTeHUuHasla ¢.
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Kakos Gyaer norenuuai @ 6oJbuIO# Kamix PTYTH, MOJTYYHB-
mefics B pe3yJibTaTe CAHSHHS 3THX Kalesb?

599. B uentpe Merannuuyeckoii cdepbl paguyca R=1 M,
Hecyulell moJsoxuTeNbHLIA 3apsn Q=10 uKn, naxomutcs
MaJleHbKUH ILAapUK C MOJIOXKHTEJNBHBIM HJIH OTPHULATENbHBIM
sapsitom |g|=20 uKa. Hafith noreHuuan ¢ 3JeKTpHYECKOro
noJisi B TOYKe, HaxojsfulelAcs Ha paccTosinuu r=10R or ueHTpa
cepsl. .

600. 1o xakoro noreHuKas a MOXKHO 3aPSAAUTh HaXOASUHACH
B BO3lyXe (IH3JIEKTpHUecKasi NPOHHIaeMocTb e=1) MeTamiu-
yeckHil wap paauyca R=3 cM, €cJd HanpsKeHHOCTb 3JIEKT-
pHYECKOr0 MOJIs, NPH KOTOPOH NPOMCXOAHT npoboii B BO3-
ayxe, E=3 MB/m?

601. [lBa 0OAMHAKOBO 3apsiKeHHBbIX ILAapHKa, PACHOJIOXKEH-
HBIX JAPYT OT Jpyra Ha PacCTOSIHUH r=25 cM, B3aHMOAEHCT-

pytor ¢ cunoit F=1 MxH.* Ilo +r ~2
KaKoro MoTeHUMana 3apsikennl O 8]
INaPUKH, €CJIH HX JHaMeTphbl

D=1 cm?

602. B BepwuHax kBaj-
pata pacnoJ/IoXKeHbl TOYEUHbIe
sapagel (B HKa): ¢ =+1,
gy=—2, gg==+3, q.=—4
(puc. 71). Haiitu norenumnan u
HanpsiXeHHOCTb 3JIEKTPHYECKO-
ro mnoJis B LEHTPe KBajapara
(8 Touke A). IlmaroHanb kBag- =% +3
pata 2a=20 cm.

603. Haiitu  noteHuuassl Puc. 71,

H HanpsiXKeHHOCTH 3JIEKTPHYe-

CKOrO [0Jsi B TOUKAaX @ W b, HAXONAWMHXCH OT TOYEHHOrO
sapsga ¢=167 nKn na paccrosnusx r,=5 cM u r,=20 cm,
a Takke paboTy 3/EKTPHYECKHX CHJ MpPH MEPEMEelIeHHH TO-
yeqHoro 3apsifia ¢,=1 HKa 3 ToukH a B TOuky b.

604. ToueuHbI!l NOJIOXKHUTEJNbHBIA 3aPAN g CO3AdeT B TOYKaX
aub (puc. 72) nona c HanpsxkenHoctamu E, u E,. Haiitu

oxn

paGoTy 3SJeKTPHYECKHX CHJ TNpH  nepeme- Q¢

LIeHUH TOYEYHOro 3apsila ¢, M3 TOYKU a B 2N
"al \f'b

TOYKY b. g \
605. B atomHO# ¢H3KMKe 5HEpruro Obl- ez 50

CTPbIX 3aPfKEHHbIX 4YacTHI BbIpaXkalOT B Puc. 2.

9JIEKTPOHBOJIbTAX. Iaekmpongorem  (3B) —

§TO TaKasl 3Heprus, KOTOPYIo npeobpeTaeT 3M1€KTPOH, MPOJETEB
B 3/IEKTPHUECKOM IOJIe MyTb MEeXIY TOYKaMH, Pa3HOCTb IO-
TEHUMAJNOB, MeXAy KOTOpbIMH paBHa 1 B. Brlpa3uth asexrt-
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POHBOJILT B JUKOYJISAX. Kakyio cKOpocTb HMeeT 3JIEKTpOH,
obnapatmoiinil sneprueit 1 3B?

606. DJeKTPOH JIETHT OT TOYKH @ K TOYKe b, pa3HOCTb Io-
TeHIHaNoB Mexay kortopeimH V=100 B. Kakyio ckopoctb
npuoGperaeT 37EKTPOH B TOUKeE b, eCTM B TOYKE @ ero CKOPOCTh
6blla paBHa HYJO?

607. Kaxyio paGoTy Heo0XOAMMO COBEPLUHTb NpH Tnepe-
HOCe ToueyHoro 3apaa go=30 HKJs n3 6eCKOHEUHOCTH B TOYKY,
HAXOAAULYIoCS Ha paccTosiHUH r=10 cM OT NOBEPXHOCTH 3a-
pSPKeHHOro MeTaJsJuyeckoro mapa? IloreHnuan Ha mnoBepx-
HocTH 1wapa =200 B, pammyc mapa R=2 cm.

608. Ilpu nepenoce ToueunHoro 3apsua .¢,=10 HKa u3
GeCKOHEYHOCTH B TOYKY, HaXOASILYIOCH Ha PacCTOSHHH r=
=20 cM OT NOBEPXHOCTH 3apSIXKEHHOTO MeTasJIHuecKoro
wapa, Heo6xoaumMo coBepnTh paboty A=0,5 mxIlx. Pannyc
mapa R=4 cm. HafiTyu norennnan ¢ Ha noBepxHoCTH Iuapa.

609. JIBa onnHakoBhHIX 3apsifa q,=¢=>50 mxKn HaxozxsTcs
Ha paccTosHun r,=1 M apyr ot apyra. Kakyiwo paGoty A

I | Halo COBepWINTb, YTOOBl COGJAM3HTD MX 1O

a

‘79 —————— < paccrosins r,=0,5 m?
610. Ba3apsnag,=2mkKn ng,=5mxKn
g,Q pacnoJioxeHbl Ha paccTosinuu r=40cMm apyr
OT Apyra B Toukax a u b (puc. 73). Boonp
| npAMOii cd, npoxojsiuei NapasieNbHO npsi--

{ Moii- ab Ha paccrosHun d=30 cM OT Hee,
b - d$ nepemelnaerca 3apsaa g,=100 mxKa. Haittn

"7 paboTy 3/IEKTPHYECKHX CHJ NPH nepeme-
i | LEHWH 3apsiia g M3 TOYKH € B TOUKY d,
Puc. 73. ec npaMble ac | bd neprneHAHKYJSPHEI K

npaMo# cd.

611, JIBa mapanJienbHbIX TOHKHX ‘KoJibLla. paguyca R pac-
NOJIOXKEHbl Ha pPaccTosHMM d APYr OT Apyra Ha OAHOH OCH.
Hajiti pabory sjeKkTpuuecKMX CHA NPH nepemelleHuH 3apsina
go M3 LEHTPa NEPBOrO KOJbUA B UEHTP BTOPOro, ‘€C/IH’ Ha -nep-
BOM KOJIblie paBHOMEPHO pacnpene.neu sap;ul g1, @ Ha BTOPOM —
3apan q..

612. Ha TonkoM KoJbue pamnmyca R paBHOMEpHO paciipe-
zeneH 3apsai ¢g. KakoBa HauMeHbllasi CKOPOCTb U, KOTOpYio
HeoOXOAUMO COOCIUHTL HaXoXfleMycs B LEHTPE KoJibila
IIapHKy MacChl M C 3aPSANOM ¢o, YTOOLI OH MOT YAAJUTbCH OT
KoJiblla ‘B GECKOHEYHOCTh? _

613. Ha mapuk pammyca -R=2 cM nomewmeH sapsf ¢=
=4 nKa. C KaKoil CKOPOCTbIO MOAJIETAET K WapHKY 3/EKTPOH,
HauaBlIMH JBHXKeHHe H3 GECKOHEYHO YJasJeHHOH OT Héro
TOYKH?P
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614. Mexny TrOpPH3OHTAJNILHO PaCNONOMEHHBIMH . IJIACTH-
HaMH NJIOCKOTO KOHAEHcaTopa ¢ BhICOTH ./ cBOGOAHO Najaer
He3apsKeHHbIA MeTaJuyecku#t mwapuk Maccel m. Ha kakyio
BHICOTY h mocJsie alCoMIOTHO YNPYroro yAapa O HHXKHIOK IJa-
CTHHY TNOJHHUMETCH ILIapHK, €CIH B MOMEHT yAapa Ha HEro
nepexoAuT 3apsan g2 PasHOCTb NOTEHIHANOB, MEXJIY NJAaCTH-
HaMM KOHJeHcaTopa paBHa V, paccTosiHHe MEXZAY NJIaCTHHaMH
paBHO d.

615. IIea mapuka ¢ OAMHAKOBBIMH 3apsilaMH ¢ pPacroJo-
XKEeHBl Ha OJHON BEPTHKaJH Ha paccTosiHHd H apyr oT mpyra.
Huxuunit apuk 3akpenJieH HeNOJBHXKHO, a BEPXHHH, HMeIO-
WMH Maccy m, NnoJydyaeT HayaJbHYIO CKOPOCTb U, HalpaBJieH-
Hylo BHHM3. Ha kakoe MuHHMMalbHOe paccrosiHHe A npuG/IH-
3UTCSI BEPXHHUI IIAPHK K HIXKHEMY?

616. Haiitu MakcumanbHOe paccTosiHHe A ME@XKAY WIapHKaMH
B YCJOBMSIX NpeAblayllel 3ajayH, ec/H HeMONBHXKHBIA LlapuK
UMeeT OTpHLATeNbHBIH 8apsil ¢, a HauyajlbHas CKOPOCTb U
BEPXHETO [apHKa HanpaB/eHa BBepX.

617. DnekTpoH, mpoJerast B 3JEKTPHYECKOM IOJI€ MYTh OT
TOYKH @ K TOYKe b, YBeJHYHJ CBOIO CKOPOCTb ¢ v,=1000 km/c
10 v,=3000 xm/c. HaiiTu pasHOCTb NOTEHUMANOB MeEXIY
TOYKaMH @ - b 3JIEKTPHYECKOro noJs.

618. B nJjockuit KOHAEHCATOP BJETaeT 3JEKTPOH CO CKO-
poctblo v=2-10" M/c, HanpapJeHHOH NapaJ/ielbHO MJIACTH--
Ham KoHjeHcatopa. Ha kakoe pacctosinue A oT cBoero mnep-
BOHAQYaJbHOrO HANPABJEHUS CMECTHTCSl 3JIEKTPOH 3a BpeMst
nponera KoujeHcaTopa? PaccTosiHMe MexIy NJaCTHHaMH
d=2 cM, anuHa KoHZeHcaropa [=>5 cM, pasHOCTb NOTeHIHa-
JioB MeXXay naactuHamu V=200 B.

619, TloaoxuTenbHO 3apsnKeHHas MNBWIMHKA Macchl m=
=10"% T HaXOAUTCH B PaBHOBECHH BHYTPH MJIOCKOIO KOHAEH-
caTopa, NJAacTHHbI KOTOPOTO PacroJioXeHbl IOPH3OHTaNbHO.
Mexny naacTMHaMM co3laHa pasHOCTb MOTEHIMaJoB V,=
=6000 "B. Paccrosune mexay naactnHamu d=5 cm.. Ha
KaKylo BEJHYHHY HEOGXOANMO H3MEHHTb PasHOCTb NOTeHIHa-
J10B, uTOGHl NBIIMHKA OCTallach B PaBHOBECHM, €CJM ee 3apsai
yMeHbLUHACH Ha g,==1000 e?

620. Pewntb npeabiayulyoo 3ajavy, cuntas NBUIMHKY 3a-.
PSKEHHOl OTpHLATENbHO.

621. B snekTpuueckoe noJie NJOCKOro KOHAEHcaTopa, NJa-
CTHHBI KOTOPOTO pacnoJioXeHbl TOpPU3OHTaJbHO, INoOMelleHa
Kaneabka Macsa, MMeiowasi 3apsa ¢=1 e. HanpsikeHHocTb
3JIEKTPHYECKOro NoJisl Noio6paHa TaK, YTO KamnejJbKa NOKOUTCS.
PasHocTh NOTEHLUHANOB MEXIY NJacTHHaMH KOHJeHcaropa
V=500 B, paccrosHue Mexay naactiHamun d=0,56 cm.
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[TnotHoCT Macia p=0,9-10° kr/m®. Ha#itu paguyc Kameb-
KM MacJa.

'~ 622. BHYTpH NJIOCKOI'O KOHIEHCATOpa, IJIaCTHHBI KOTO-
POro pacnoJIoXKeHbl BEePTHKAJIbHO, MNOMeIleHa JH3JIEKTpHye-
cKasl najioyka IMHBI [=1 CM ¢ MeTa/NIHYeCKHMH LIapHKaMH
Ha KOHIAX, HECYHIHMH 3apsasl g u
—¢q (lg|=1 uKn). INanouka Moxer Bpa-
‘maThcsl Ge3 TPeHHUsl BOKPYT BepTHKaJb-
HOH OCH, NMPOXoAsllel yepe3 ee cepe-
nuHy. PasHoOCTh HOTE€HHHAIOB MEXAy
nJacTHHaMH KoHJercatopa V=3 B,

Pic. 74. pacCTosiHHe MexAy nJjacTHHamMu d=

=10 cM. Kakyio pabory neoGxomumo

COBEpPIIUTb, 4TOObI MOBEPHYTh MAJOYKy BOKPYr ocH Ha 180°

[0 OTHOILEHUIO K TOMY [MOJIOXEHHIO, KOTOpOe OHAa 3aHUMaeT
Ha puc. 74?

623. BHyTpH NJIOCKOTO KOHAEHCATOPA [OMELIEeH JH3JNEKT-
pHYECKHH CTepMeHb IJIHHBI [=3 cM, Ha KOHLAX KOTOPOro
HMEIOTCSl JBa TOYEUHBIX 3apsiAa -+q U —q (|g|=8 uKn). Pas-
HOCTh TMOTEHLHAJOB MEXAY TNJIaCTHHaMH KOHAeHcaTopa V=
=3 B, paccrosinue Mmexay niaactHHamu d=8 cm. CrepieHb
OpPHEHTHPOBaH MapaJjelbHO nuactuHaM. Haiitu moment cua,
NeACTBYIOLIMI Ha CTEPXKeHb C 3apsAfaMHu.

" 624, Ha koHuax nU3/EKTPHYECKOH NAaJIOUKH AJMHBbL [=
=0,5 cM npHKpenaeHbl ABa MaJeHbKHX IIADHKA, -HECYULHX
3apsiibl —g u +¢q (lg|=10 uKn). INanouka HaxoAHTCS MEXRY
MJaCTHHAMH KOHJAEHCAaTOpa, pacCTOSHHE MeXAY KOTOPbIMH
d=10 cm (puc. 75). Tlpu
KaKO# MHHHMAJIbHOH pa3Ho- I
CTH TMOTEHUHMANOB  MEXAY y

+

=

d
+ l
o=
7 9

D
Puc. 75. Puc. 76.

nJacTMHaMH KoHJeHcatopa V namouka pasopsercst, ecnu
OHa BBIIEPKHBAET MAaKCHMAaJbHYIO CHJIY pacTsikenuss F=
=0,01 H? Cunoit TsxKecTH npeHeGpeub.

625. Meranauuecknt wapnxk 1 paguyca R,=1 cm npu-
KpPenJjeH ¢ MOMOILbIO AHIIeKTPHUECKOH MaAOYKH K KOPOMBICTY
BECOB, IOCJA€ 4Yero Bechl YypaBHOBeIeHbI TupsMH (puc. 76).
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ITon mapukom 1 nomemanoT sapsikeHHHH mapuk 2 paauyca
R,=2 cM. Paccrosinne mexny mapukamu h=20 cm. Hlapuku
1 ¥ 2 3aMmbikalorT Mexay COGO¥ NPOBOJIOYKOH, a MOTOM mpo-
BOJIOUKY y6Hparor. [locsie 3Toro okasmiBaercsi, 4To A/ BOC-
CTaHOBJIEHHS] PaBHOBECHS HAJ0 CHATb C YalUKH BECOB THPIO
Maccl m=4 wr. Jlo Kakoro mnoTeHuHana ¢ OBbLT 3apsiKEH
IWapHK 2 J0 3aMBIKaHHS €ro NpOBOJIOYKOH ¢ wwapukom 1?

Daekmpuneckas €mMKocts

DeXTPHUECKON eMKOCTBIO (HIH RPOCTO EMKOCTHIO) YEAHHEHHOT'O NPOBOJ-
HHKaA Ha3hIBaeTCA BEJIHYHMHA
C=q/e, (12)

Tie g — ero 8apsill, ¢ — noTeHUHan (OTHOCHTeJbHO GecKOHEUHOCTH), Em-
KOCTb YeLMHEHHOro Wapa paanyca R, NOMEIIEHHOTO B CPEAY G AHIMEKTPHYE-
CKON TpPOHHLAEMOCTbI) €, BhHIUHCAsETcs no (opmyJe

C=4ngqeR,

Tle £,=8,85:10=12 ®/M — sneKTpHUECKas NOCTOSHHaS.

JlBa N30M1MpPOBaHHHIX APYT OT APYTa NPOBOIAHHKA, 3apPAKEHHBIX PAaBHBI-
MH 10 MOZYJII0, HO MPOTHBOMOJIOXKHBIMH N0 3HaKy 3apsiaMH, o6pa3yloT KOH-
JieHcaTop. OTH NPOBOAHMKH Ha3HBalOT OOGKJafKaMH KoHIeHcaTopa. Em-
KOCTbIO KOHJIEHCATOPa Ha3blBaeTCsl MOJIOXKHTeJbHasi BeJIHYHHA

C=q/(@i—q2) =q/V, (13)

rae g — 3apsi Ha ofHoi w3 ero ofKJanoK, V=@;—@,— pa3HOCTL moTeH-
UHaNoB MeXAy HMMH. EMKOCTb KOHIEHCaTopa ¢ AM3JeKTPHKOM, 3aIOJHHIO-
UM IPOCTPAHCTBO MeXJy OOKJIafAKaMH,

C=€Co,

rae Cy— eMKOCTb STOro e KOHJeHcaTopa Ge3 ausnekTpuka. EMkocTb mioc-
KOT'O KOHJIeHcaTopa, NMPeACTaBJIAIOLLEro cO60ii ABe MapaJllenbHble NIACTHHBI
naomaid S Kaxnias, NPOCTPAHCTBO MEXAY KOTOPHIMH 3allONHEHO JHM3JIEKT-
PHKOM C AH3JIEKTPHYECKOH NPOHHLAEMOCTBIO €, BbluHc/seTcss no GopMyJe

C=¢eCy=¢e,eS/d,
rae Coy=g,S/d — eMKOCTb NJIOCKOTO KOHAeHCaTopa 6e3 AH3/NEeKTPHKa, a d —

paccTosiHue MeXAy TNNacTHHaMH. Ecan g — 3apsiA Ha ORHOM H3 HﬂéCTHH_
KOHJIeHCaTOpa, TO HaMNpAXKEHHOCTh M0/ MEXAY NJ1acTHHaMH

E=gq/eseS.
PasHocTs NOTEHUHAJOB MeM(IY MJIACTHHAMH
V=¢;—¢s=Ed=qd/e.ES,

[Ipn napaasenbHOM COeIHHEHHWH KOHJEHCAaTOPoB ¢ eMxocTsamu Cy,
Cs, . + 5, Cp uX O6lLa% EMKOCTD

C=Cy+Cyt...+Cp
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O6myio eMKOCTb NOC/ENOBATENBHO COBNHHEHHBIX KOHICHCATOPOB C eMKOCTS-
mi Cq, Cs, . . ., C; MOXKHO HAlTH U3 COOTHOUIEHHS
1
-—-(-:.—l—l- Cz—l—...—{—a;.

Konpencatop ¢ eMkoctsio C, 3apsimeHHbIH 3apsIoM ¢ O Pa3HOCTH TO-
Tenuuaos V, obnapaer snepruei

W=t

3a eNMHHILY eMKOCTH corJiacHo dopmynam (12) u (13) B cucteMe eUHHL
CU npuuumaercs ¢apad ($) — 9T0 eMKOCTb TaKOTO NPOBOAHUKA, NOTEHIHAJ
KOTOpOro u3MeHseTcs Ha 1 B npu coobutenun emy sapsga. 1 Ku:

1 ®=1Ka/t B,

626. Bo CKOJMbKO pa3 H3MEHHTCSI eMKOCTb MNPOBOASILEro
mapa paguyca R, ec/H OH CHayasia NMOMEILEH B KEPOCHH (IH-
3JIeKTpUYECKasl NMPOHHUAEMOCTh &;=2), a 3aTeM B TJIHUEPHH
(nu3JeKTpHYecKas MPOHHUAEMOCTb €;=56,2)?

627. Tlrockuil KoHmeHcaTop umeeT emkocTb C=5 n®.
Kakoit sapsi HaXogWTCSi Ha KaXKHOH M3 €ro IJIaCTHH, €CJH
pa3sHOCTb MOTEHUHANOB Mexny Humu V=1000 B?

628. IloBepxHOCTHasi MNJOTHOCTb 3apsila Ha IJIaCTHHaX
MJIOCKOTO BaKYYMHOro KoHzeHcatopa ¢=0,3 M Ka/m2. Tlno-
wanb naactunbl S=100 cm?, eMKOCTb KOHneHcaropa C=10n®.
Kakyio ckopocTsb npno6peTaeT 3JIEKTPOH, TPOMAs paccTosiHKe
MEXAY MJIacTHHaMH Kouneﬂcampa>

629. [liockuil BO3AYLIHBINA KOHJIEHCAaTOp COCTOMT H3 Tpex
NJacTHH, COENHHEHHBIX, KaK MOKa3aHo Ha puc. 77. [lnowanb
kaxaoii nmactuuel S=100 cm?, paccros-
Hie Mexay Humu d=0,5 cv. Hafitu
eMKOCTb KOHjeHcaTopa. Kak wusmenutcs
eMKOCTb KOHIEHCAaTopa IMPH MNOFPYXKeHHH

Prc ‘77 ero B IVIHUEPHH (LHS/MeKTpHYecKas mpo-
o HHUaeMocTh &=>56,2)?

630. KoHIeHCATOp COCTOMT W3 A JIATYHHBIX JTHCTOB, npo-
JIOXKEHHBIX CTeKJSTHHBIMH HPOKJaLKaMH TOJNUHHEL d=2 MM.
[Tnowann NaTyHHOrO' JIHCTAa M CTEKJSHHOH MPOKJAIKH pPaB-
bt §=200 cm?, AUINEKTPUYECKAs MPOHHUAEMOCTb CTeKaa
e=7. Halitn emKkoctb KoHJeHcaTopa, ecnu n=21 u BBIBOJLI
KOH/IEHCATOpPa MPUCOEAHHEHBl K KpaﬁHHM JIUCTaM.

631. MaseHbkuil wapuk, umetowuit 3apsg ¢=10 uKua,
MOABEIIEH Ha HHTH B INPOCTPAHCTBE MJOCKOTO BO3AYLIHOrO
KOHIEHCATopa, KPYrJjble MJVIACTHHBI KOTOPOTO pPacroJIOMKeHbI
rOpH3OHTaJbHO. Panuyc’ niacTHHBl KoHzeHcaTopa R=10 cm.
Korza nyactuHam KonjeHcatopa coobmuau 3apan Q=1 mxKun,
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CHJa HaTsKEHMs HHUTH YyBeanuuaach BaBoe. Halith maccy
[IapHKa.

632. MexIy BepTHKaJbHBIMH NJaCTHHAaMH MJIOCKOTO BO3-
LYUIHOTO KOHAEHCATOpa MojBellieH Ha HHTH MaJleHbKHH INapHK,
Hecymuit 3apag ¢g=10 uKu. Macca wapuka m==6 r, njomasb
njacTuHbl KoujaeHcatopa S=0,1 Mm% ‘Kakoil sapsanx Q nano
cooOUUTh NJacTHHAM KOHIEHCAaTopa, 4YTOObl HHUTb OTKJIOHH-
Jach OT BEPTHKaJH Ha yrol a=457?

633. Kaxoil 3apsin npoiiier no npoBOAaM, COEIHHSIIOLIHM
MJIACTHHBI NJIOCKOTO BO3AYLUHOTO KOHJEHCATOpPAa M HCTOYHHK
TOKa ¢ HanpsixkenueM V=6,3 B, npu nerpyxesHun KOHHeH-
caTopa B KEpOCHH (IH3JeKTpPHUeCKas NPOHHLAEMOCTb &=2)?
flromanb njacTuHel KoHaeHcatopa S=180 cm2?, paccrosnue
MeXAy nJjacTHHaMH d=2 MM.

634. I1nockuil BO3NYIIHBIA KOHAEHCATOP 3apsAHJH A0 pas-
HocTH moTenuuanoB V,=200 B. 3arem KonieHcatop oTK.Jio-
YWJIH OT MCTOUHHKaA ToKa. Kakoi#l craHeT pasHOCTb NMoTeHIHa-
JIOB- MEXJY NJNaCTHHaMH, €CJIH PacCTOSIHHE MEXLy HHMH YBe-
JH4HTb OT -dy=0,2 MM 10 d=0,7 MM, a NPOCTPAaHCTBO MeXAY
NJaCTHHAMH 3anOJIHUTB CJIOAOH (AH-
3JIeKTpHUeCKas NPOHHIAEMOCTb &=7)? *

635. [lracTHHBI MJOCKOro BO3AYI-
HOTO KOHJIEHCaTOpa NPHCOENHHEHBl K
HCTOUHUKY TOKa ¢ HanpsikeHnem V=
=600 B. Ilnowanv kBazpaTHOil n.a-
CTHHBl KOHAEHCaTopa o=100 cmMm2,
pacCTosiHHe MeXLy MNJacTHHaMy d=
=0,1 cMm. Kakoii Tox 6yner npoxeauth
no NPOBOAaM NPH MapasyieIbHOM nepe-
MeLIEHHH OAHOH NJAaCTHHBI BLOJb APY-
rofi co CKOpOCTbiO v=0 cm/e (puc. 78)?

636. HaiiTh 3apsa, KOTOPHIA HYXHO COOOWIMTH ABYM Ia-
pa/njeNlbHO COeAHHEHHLIM KOHJEeHcaTopaM ¢ eMKOCTAMH C=
=2MK® n C,=1MK®, uToOH 3apsaauTb HX JHO PasHOCTH
norenunanos V=20 kB.

637. JIBa OAMH2KOBBLIX MJIOCKHX KOHAEHCATOPa COEAHHEHBI
napajJeslbHO M 3aPSXKeHH! 10 Pa3HOCTH notenuualsos V,=6 B.
Haiitin pasnocts noteHunanoB V mexay njacTHHaMH KOHZEH-
CaTopoB, €CJAH NOCJ€e OTKJIOUEHHS! KOHIEHCAaTOPOB OT HCTOY-
HHKAa TOKa Yy OJHOTO KOHAEHCATOPa YMEHbINWJM PacCTOsHHE
MEXIY NAaCTHHaMH BIBOe.

638. IIsa kouaencaropa ¢ emkocTamMu Ci=1 mMx® u C,=
=2 Mx® 3apsanan 10 pasHocTed norenunanos V;=20 B
i V,=>50 B. Haiitn pasnoctb notenunanoB V mocsae coepune-
HHMS KOHAEHCATOPOB OAHOMMEHHBIMH M0JIOCaMH,

Puc. 78.
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639. Kongencarop emroctu C;=20 MK®, 3apskeHHbIH
10 pasHocTH noreHuuanoB V;=100 B, coennnuau napanienbHo
C 3apsKeHHBIM O PasHOCTH noreHuuasnoB V;=40 B kongen-
caTopoM, eMKoCTb KoToporo C; HeM3BecTHa (COeXHHHJIH OXHO-
MMEHHO 3apsiKeHHble OOKJIaJKH KOHJAeHcaTopoB). Haifitn ewm-
kocTb Cs BTOPOTO KOHJEHCATOpA, €C/H PAa3HOCTb NOTEHLHANOB
MeXIy OOKJIalKaMH KOHAEHCATOPOB [MOCJe COENHHEHHs OKa-
3anach paBHo#i V=80 B.

640. Konnencatop emkoctu C;j=4 MK®D, sapsmeHHBIH 10
pa3HocTH moTeHuuasoB V,=10 B, coenuner napaJienbHo
C 3aps>KeHHBIM JO pa3HOCTH mnoTeHuuanoB V,=20 B koHzeH-
catopoM eMKOCTH~C,=6 MK® (coelMHUNH Pa3HOUMEHHO 3a-
psixkeHHble OOKJIaZlKH KOHAeHcaTopoB). Kakol 3apsia okaxercs
Ha NJAaCTHHAX MEepPBOTO KOHJEeHcaTopa Mocjie COeXHHEHHS?

641. Komnpencarop, 3apskeHHBIH O Da3HOCTH MOTEHIMa-
JgoB V=20 B, coeauHuwsH napanjiesbHO C 3apsKEHHBIM 10
pa3HoCcTH noTeHIHaJoB V,=4 B KoHZeHcaTopbM eMKOCTH
'C,=33 MK®D (coenuHUIH PA3HOMMEHHO 3apsiKeHHble OOKJIaAKH
koupaeHcatopo). Halith emkocts C; mepBoro KOHAEHCATopa,
ecJM Pa3HOCTb MOTEHLHAJOB MEXAY OOK/JafKaMH KOHIEHCa-
TOpOB mocJe HX coefunenus V=2 B. '

642. Koupencatop emkoctu C,=1 MK®, 3apsikeHHbIl RO
pasHocTH noteHunanoB V,=100 B, coeauxuau c KoHIeHca-
topom emrocTH C,=2 Mk®, pasHoctb noreHumanoB V, Ha
o6KJIaJlkaX KOTODOrO HEeH3BeCTHa (COeAMHHJIM Pa3HOUMEHHO
3apsKeHHble OOKJalKu.- KoHgeHcaTopoB). Ha#itn pasHocTb
floOTeHIUaI0B V,, ecin pa3HOCTb MOTEHUHANOB MEXAY OOKJag-
KaMH KOHJEHCAaTOpOB NOCJe COefUHEHHs OKa3ajlach paBHOH
V=200 B. ‘

643. [lBa npoBoasiiHX wapa ¢ paauycamu R, u R, pacno-
JIOXEHBl TaK, YTO pacCTOSTHUE MeXIy HUMH BO MHOTO pa3
6osiblie papuyca Ooabliero mwapa. Ha wap paamyca Ry no-
meuleH 3apax ¢. KakoBbl 6yayT 3apsiabl Ha [Iapax mnocae
COeAHHEHHS] HX MPOBOAHHKOM, €CJAH BTOPOH 1wap He ObLT 3a-
psikeH? EMKOCTbIO NMPOBOXHHKA, COEXMHSIOLLErO LUapbl, Mpe-
HeOpeub.

644. Ia npoBoasliuX 1apa ¢ paguycaMu Ry=8 cM u R,=
=20 cM, HaXOAfUXCA Ha OOJBIIOM pPAacCTOAHUM APYr OT
Ipyra, HMenu sjekTpudeckue 3apamel ¢,=40 HKn u ¢,=
=—20 uKan. Kak nepepacnpezensrcs 3apsipl, ec/u Liaphl
COEIMHHUTb MPOBOAHHKOM? EMKOCTBIO NpPOBOAHMKA, COefH-
HSIIOLIEro apel, NpeHeGpeyb.

645. [lsa npoBoasmiux mapa ¢ paguycamu R,;=10 cm u

¢ =D CM, 3apsKeHHbIX 0 noTeHuuasoB ¢;=20 B u ¢,=10 B,
COeUHSAIOTCS NPOBOAHKMKOM. HaliTn noBepXHOCTHBIE NIOTHOCTH
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3apsJ0B Ha L1apax 0; U 0, NocJe UX coeluHeHus. Paccrosnue
MeXJy llapaMH BEJHKO NO CPaBHEHHIO C HX pajuycamu. Ewm-
KOCTBbIO TNPOBOLHHKA, COELMHSIOWIEr0 ILIaphl, MpeHeGpeyb.

646. Ilnockuit BO3AYIIHBIA KOHIEHCATOP, -3apSiXEHHBIH
Jo pasHocTH norenunanos V,=800 B, coepxnnnnn napas-
JIEIbHO C TaKHM 2Ke MO pa3MepaM He€3apsiKEHHBHIM KOHJeHCa-
TOPOM, 3aNoJHEHHbIM JAH3JEKTPHKOM. KakoBa JuaseKTpHue-
CKafl NPOHHIAEMOCTh € JUIJEKTPHKA, €CJIH MOoCJe COeAHHEHHS
PasHOCTb MNOTEHIHAJO0B MEXAY NJACTHHAMH KOHJAEHCATOPOB
okasanacb paBHo# V=100 B?

647. Haiitn eMkocTb C TpeX MJIOCKMX BO3AYILHBIX KOHHEH-
CaTOpOB, COEIHHEHHBIX NapaJsJejbHo. PasMepn KoHIeHcaTo-
POB OAMHAKOBHI: MJIOLaAb NJaacTHHE S=314 cM?, paccrosinue
MeXJy nmiaacTHHaMH d=1 mMm. Kak HM3MeHHTCS eMKOCTb Tpex
KOHIEHCATOPOB, €CJH NPOCTPaHCTBO MEXAY NJacCTHHAMH Of-
HOTO KOHJEHCaTopa 3amOJHHTb CJIONOH (IHM3JIEKTpHUECKas
NPOHULIAEMOCTh €;=7), a APYyroro — napaduHoM (UH3JIEKT-
pHUeCcKasi NPOHHUAEMOCTb €,==2)?

648. B 3apsKeHHOM MJIOCKOM KOHJAEHCATOpE, OTCOEAHHEH-
HOM OT HCTOYHAKAa TOKa, HANpPSXKEHHOCTb 3NeKTPHYECKOro
noss paBHa E,. [lonoBUHY NpOCTPaHCTBA MEXIY MIaCTHHAMH
KOHJIEHCATOpa 3aNOJIHWJIH IU3JEKTPHKOM C AHJIEKTPHUECKOH
NPOHHLIAEMOCTBIO € (TOJILIMHA AWIJIEKTPHKA PaBHA PacCTOSTHHIO
Mexay njactiHamu). HaliTH HanpsikeHHOCTb 3JIEKTPHYECKOro
nonsi E B npocTpaHCTBE MeXJ1y nJlacTHHaMH, CBOGOJHOM OT
LHU3JIEKTPHKa.

649. [lsa nocsienoBaTeNbHO COEAMHEHHEIX KOHJAEHCaTopa ¢
eMkocTaMH C1=1 MK® ¥ C,=3 MKQD NOAKJIOUEHEl K HCTOY-
HUKY ToKa C Hanpsikenuem V=220 B. Haiitn Hanpsxenne
Ha KaXJOM KOHJeHcartope.

650. JIsa mnocsenoBaTeNbHO COeAMHEHHBIX KOHJIEHcaTopa ¢
emrocTaMH Ci=1 MKD 1 C;=2 MKD Noxk/IOYEHbl K HCTOUHHKY
Toka ¢ Hanpsixennem V=900 B. Bosmoxna sn pabora.Takoi
CXeMBl, eCJIH HanpsikeHne npo6os KOHJeH-
caropos V, =500 B? o———"—_/”.’_o

651. JBa nochienoBaTeJbHO COENHHEH- G C;
IBIX KOHJEHCATOpa MNOAKJIOUEeHEl K MC- Puc. 79.
TOYHMKY TOoKa ¢ Hanpsikenuem V=200 B
(puc. 79). OnHH KOHAEHCATOD HMEET NOCTOSIHHYIO €MKOCTb
C;=0,5 mx®, a xapyroii — nepemensyio emkoctb C, (OT
Cpin=0,056 Mx® no C,,,=0,5 mx®). B kaxux mnpenenax
M3MEHSIETCS HanpsKeHHe Ha NePEMEHHOM KOHJeHcaTope npi
W3MEHEHWH €ro eMKOCTH OT MHHHMaJbHOM JIO MaKCHMaJbHOM?

652. TIpH nocJ/ieloBaTeJLHOM CCEANIIEHNN TPeX pas/IiuliLiX
KoHaeHcaTopoB eMKocTh uenH Co=1 Mk®P, a npu napanjenb-
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HOM coenuHenun eMkKocTb menu C=11 mx®. Ha#tu emroctu
KoHzeHcaTopoB C, u C,, eciu eMKOCTh KOHAeHcaTopa Ci=
=2 mxO.

653. I[1pu mocse0BaTeIbHOM COAUHEHUH TPeX pa3/IHYHBIX
KOHJeHcaTOpoB eMmKkocTb uenn Coy=0,75 mx®, a npu napaj-
JIeTbHOM COeAMHEeHHH eMKocTb uenu C=7 Mxk®. Hafitn em-
KOCTH KoHZeHcaTopoB C; u C, W HanpsiKeHUsl Ha HUX V, u V,
(mpu mocsefoBaTeNbHOM COEAMHEHHH), €CJH eMKOCTb KOHJEH-
catopa C;=3 mx®, a Hanpsixenue Ha uem V;=20 B.

654. Tpu nocsenoBaTeNbHO COEIHHEHHBIX KOHAEHCATOpa
¢ eMgocTsMH C;=100 n®, C.,=200 n®, C;=500 n® noaxio-
YeHbl K HCTOYHHMKY TOKa, KOTOpbIH COOOUUT UM 3apsif ¢=
=10 uKn. Haiith Hanpsikenus Ha koHpgeHcatopax Vi, V,
u Vs, HanpsXKeHHe UCTOYHHKA TOKa V U eMKOCTb BCeX KOHIEH-
catopoB C,.

655. Tpu mocsefoBaTeJbHO COEIHMHEHHBLIX KOHJEeHcaTopa C
emkoctsimu C;=0,1 mx®, C,=0,25 uxP u C;=0,5 mx® nox-
KJIIOUEHBbl K HCTOUHHUKY TOKa ¢ Hanpsixkennem V=32 B. Haiitu
nanpsikenust Vy, V, u V, Ha KoHZeHCaTOpax.

656. JIlBa onMHAKOBBIX BO3AYILUHBIX KOHJEHCATOpa eMKO-
ctu C=100 n® coennHeHb MOCJAENOBATEIBHO H MOAKJIOUEHBI
K MCTOYHHKY TOKa ¢ HafmpsikeHueM V=10 B. Kak namenutcs
3apsil Ha KOHJEHCATOpaX, eCJAH OOMH M3 HHUX INOrpy3uTb B
JU3JMEKTPUK C JTHU3JIEKTPHYECKOH MPOHHUAEMOCTbI0 £==2?

'657. IIBa n/IOCKMX BO3AYINHBIX KOHJeHcaTopa ¢ OJHHAKO-
BHIMH €MKOCTSIMH CO€IHHEHBI TMOCJEe0BATENbHO H MOLKJIHOUEHbI
K MCTOYHHKY TOKa. IIpocTpaHCTBO MeXAy NJIacTHHAMH OJHOrO
13 KOHJEHCATOPOB 3allOJIHSIOT JHIJEKTPUKOM C AUIJIEKTpHUe-
cKoil npoHuuaemoctblo £=9. Bo ckonbko pa3 H3MEHHTCSH
HanpsKEHHOCTb 3JEKTPHYECKOro nojsi E B- 3TOM KOHJEH-
caTope? ‘

658. Pewutb npemplayliyio 3afady Aas cAyyasi, KOrja
KOH/IEHCATOPBI NOCJIe 3aPAKH OTKJII0YAIOTCS OT HCTOYHHKA TOKA.

659. Jlpa nuocKMX BO3AYIUHBIX KOHJEHCaTOpa C OAMHAKO-
BeIMH eMKocTAMH C=10 n® coexnHeHbr MOC/JAENOBATENBHO.
HackoJbKO H3MEHHUTCS €MKOCTb KOHIEHCATOPOB, €CJIH Mpo-
CTPAHCTBO MeEXJIYy NJACTHHAMH OJHOTO M3 HUX 3aMOJHUTh
NU3NEKTPUKOM C JHJEKTPUYECKOH MPOHHIAeMOCTblo &=27

660. B nuockuii BO3AYIIHBIE KOHAEHCATOP C MJIOLIAJBIO
OOKJaoK S W pacCTosiHMeM Mexay HUMH d BBeleHa MNapaJi-
JieJIbHO 00KJIaJKaM NPOBOAsLas MJIACTHHKA, Pa3Mepsl KOTOPO#
PaBHBI pa3MepaM OOKJaloK, a ee TOJUHHA HAMHOrO MéeHblie d.
Hafith eMKoCTb KOHAeHcaTopa C NPOBOASALIEH MJIaCTHHKOM,
€CJIM MJIaCTHHKA pacroJioXeHa Ha pacCTOstHHM [ OT opHOM
u3 06KMafOK KOHJAEeHcaTopa.
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661. B nuockuit BO3QYLIHBIH -KOHAEHCATOP C MNJIOMIAABIO
06KMaflok S W pacCcTOsSIHHEM MeXAy HMMH d BBelleHa TapaJ-
JIefIbHO OGKJIafKaM NpPOBOASAILAS MJIAaCTHHKA, Pa3Mepbl KOTOPOH
paBHbBI pa3mepaMm OOKJalOK, a TomuuHa d,=d/3<d. Hai#iu
€MKOCTb KOHJEHCATOpa .C NPOBOASIIEH MJIACTHHKOMH. -

662. Inockuit BO3AYINHBLIH KOHAEHCATOP 3apsiKeH 10 pas-
HOCTH noTeHuHatoB V,=50 B u OTK/IIOYEH OT HCTOYHHKA
toka. [locsie 3TOr0 B KOHAEHCAaTOP MapaJsyielbHO OOKJajKaM
BHOCHUTCSI ' MPOBOASINAS MJacTHAKa ToMuIMHbl dp=1 MM. Pac-
CTOSTHHE MeX1y OOKJalKaM¥ d=>5 MM, mJomanu o6KJIal0K H
IJIaCTHHKH OJMHaKoBHl. Hafitn pasHocts morenuuanos V
MexXJy OOKJaJKaMH KOHAeHCaTopa C MpPOBOAsIel MJIaCTHHKOM.

663. B nuockuil BO3QYLIHBIA KOHAEHCATOP C MJIOWIAJbIO
06KMafoK S M paccTosiHHeM MexIy HUMH d BBOZHTCS mapai-
JeqbHO OOKJafKaM JAM3JNEKTpHYecKass MJIaCTUHKA TOJIHHBI
d,<<d. [IusnekTpuyeckasi NPOHULAEMOCTb MJACTHHKH. PaBHA &,
mJoand oOKJIaA0K H MJIACTHHKH OIUHAKOBBL H paBHBl S.
HaiiTu eMKoCTb KOHAEHCATOPA C AH3/IEKTPHUECKOH MJIACTHHKOM.

664. [IpocTpaHCTBO MeXAy OOKJAAKaMH IJIOCKOI'O KOHJEH-
caTopa 3alloJHEHO TPeMsl JHINEKTPHUECKUMH MJIACTHHKAMH
paBHOH TOJIIMHBI d==2 MM H3 cTek/1a (e;=7), C/IOABI (£,=06)
u napaduua (e;=2). Ilnowann oGKIAAOK M MIACTHHOK OXH-
wakoBbi H paBHbl S=200 cm2?. Haiitu emxocts C Takoro KoH-
JieHcaropa.

665. B njockHA BO3NYIIHBIA KOHAEHCATOP C MJOL{AABIO’
OBKJIaf0K S M paccTOsiHHeM MeXAy HuMH d BHeceHa napaJ-
JiebHO OO0KJ/aAKaM JH3JeKTpHUecKas MJAacTHHKA C AMSJEKT-
pHYeCKOH NMpPOHHUAEMOCTbIO €=2, KOTOpas pacnosoXeHa Tak,
KaK noka3aHo Ha puc. 80. Bo cko/bkO pa3 M3MEHHTCA eMKOCTb
KOHJ/IEHCATOpPa MPH BHECEHHUH B HEro MJIaCTHHKH?

d/e
=, "
%r = EE

Puc. 80. Puc. 8l.

666. HaiiTn o6L1yI0 €MKOCTb KOHIEHCATOPOB, BKJIOUEHHBIX
nmo cxeme, H3o6paxeHHoil Ha puc. 81. EmMKocTH KOHAeHca-
topoB C;=3 MK®D, C;=5 MKk®D, Cy=6 MkD u C,=5 mxP.
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667. Hafitn ofimyio eMKOCTb KOHAEHCATOPOB, BKJIIOUEHHBIX
no cxeme, u3o6paxkeHHOH Ha pHc. 82. EMKOCTb KaXaoro KoH-
leHcatopa paBHa C,.

I
==, PC Y J'ﬂf
- o e

3 v, T )
_I_, & [

. y 0

Puc. 82 Puc. 83.

668. HaiiTn pasHocTb NMOTEHIHAJIOB MEXLY TOYKaMM a H b
B cxeme, u3obpaxeHHO# Ha puc. 83. EMKocTH KOHZeHcaTopoB
C,=0,5 Mx® u C,=1 Mx®, HanpsiKeHHs] HCTOUYHHKOB TOKa
Vi=2 B u V,=3 B.

669. Bymaxubiii kouaeHcatop eMkoctH Cy=5 MK®D 1 Bo3-
RyWHBIA Kougencatop eMKocTH C,=30 n® coenuHeHbl Mno-
CJIEAOBAaTEbHO M MOAKJIOYEHBI K HCTOYHHMKY TOKa C Hanpsxe-
HueM V=200 B. 3arem BO3AyWIHHII KOHJEHCATOD 3aJHBaeTCs
KEPOCHHOM (IM3JeKTpHUecKasi npoHuuaemocth £¢=2). Kakoi
3apsiA g NPOTeYeT NPH 3TOM MO Lenu?

670. [IBa onMHAKOBBIX MJOCKHX BO3LYLUHBIX KOHAEHCATOpA
COENIMHEHBl N0CJIEIOBATENIbHO W MOAKJ/IOYEHEl K HCTOYHHKY
ToKa. Bo CKOIbKO pa3 M3MEHHTCS HanpsXKeHHOCTb 3JIEKTPHYe-
CKOTO 10J1 B ONHOM M3 HHX, €C/IH APYrof 3anoJIHUTb QH3JEKT-
PHKOM € JM3JIEKTPHUYECKOW NPOHHLAEMOCTbIO &=4?

671. Ha Toueunblit 3apsi, HaXOASILHICA BHYTPH NJOCKOTO
KOHJEHCATOPA, HWMeIoLlero 3apsn ¢, ledcTByer cuia-F. Ha
Kakylo BeJHUYHHY AF ¥3MeHHTCs 3Ta CHJa, €C/IH KOHAeHcaTop
B TeyeHHe BpeMeHH ! 3apAxaTb TOKOM [?

672. KonzneHncaropnl, CoelHHEHHbIE IO CXeMe, H300PaKeHHOH
Ha puc. 84, NOAKIIOUAIOT B TOYKAX 4@ M b K HCTOUHHKY TOKa ¢
nanpsixenvem V=80 B, a 3arem ork/oualoT ot Hero. Ha#tn
3apfj, KOTODHIH NpOTEYeT Yepe3 TOYKY @, €CJAH 3aMKHYTb
kaou K. EmMrocty kounencatopos Ci=C,=C3;=Cy u C;=3C,,
rae Co=100 Mk®.

673. Uertnipe KoHAeHcaTopa cOellHEHbl MO cXxeMme, H300-
paxkeHHoil Ha puc. 85. Tlomockl HCTOUHHKA TOKA MOXKHO NpH-
COEAMHUTDb JH6O K ToukaM a W b, nu6o K Toukam m u n. Em-
KOCTH KoHjaeHcaTopoB C;=2 Mk® u C,=5 mk®. Haiitu
emKocTH Konaencatopos C, u C,, npH KOTOpHIX 3apsilbl Ha
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00K/MafKaXx BCeX KOHAEHCATOPOB MO MOAYJIO GYAYT DaBHHI
Mexay co60H He3aBHCHMO OT TOTO, KakHM croco6oM Oyner
OpPHUCOEXHHEH HMCTOYHHK TOKa.

Puc. 84. Puc. 85.

674. JlBa OfMHAKOBBIX MJIOCKHX BO3AYLIHBIX KOHZEHCATOpa
BCTaBJIEHBl APYT B Ipyra TaK, YTO PAacCTOSIHHE MEXIY JIOOBIMH
IBYMS COCEIHMMH mJjacTHHamMu d=5 mm. KaxIbil KOHZEeH-
caTop COEJMHEeH C HMCTOUHHKOM TOKa, HanpsiKeHHe KOTOPOro
V=100 B, omHa M3 naacTHH KaKIOro KOH- - +
JeHcatopa 3a3emJsieHa (puc. 86). Kakosa Ha- b
NPSIXKEHHOCTb dJIeKTpUUeckoro noas E mMexay
nJaacTHHaMH a u b?

675. HafiTh noBepXHOCTHYIO MJIOTHOCTH
3apsifla Ha NJIaCTHHAX MJIOCKOro KOHIEHCaTo-
pa, ecsH 5JeKTPOH, He MMEBIUHA HayasbHOH
CKOPOCTH, MPOHAs MYTb OT ORHOH NJACTHHBI
K Apyro#i, npuo6peraer ckopoctb v=107 m/c. Puc. 86.
Paccrosinne Mexny njacTiHamMu d=3 cM.

676. Konpencatopy emkoctd C=2 MK® cooluieH 3apsn
g=1 MKn. O6kN1anKH KOHeHCaTOPa COEHHH/IN MPOBOAHUKOM.
Haiitu konuuecTBO TennoTol Q, BbLAENMBILIEECS B NPOBOAHUKE
MpH pa3psike KOHIEHCATOPA, U PAaSHOCTb MOTEHIUANOB MEXKAY
0o0KJIalkaMH KOHJEHCATopa [0 pa3pslKH.

677. TIlpu paspsinke Gatapew, coctosileft u3 n=20 napan-
JIEIbHO BKJIIOUEHHBIX KOHIEHCATOPOB C OJHHAKOBBIMH €MKO-
ctamu C=4 Mx®, BuIIeMHIOCH KOMTHYECTBO TenmoThl Q=10 JIx.
Jo kakoll pa3HOCTH MOTEHUHAJOB OblLIM 3apsKeHbl KOHAEH-
caTophI?

678. Kakoe kosuuecTBO TensoTsl Q BBIAEHTCS NMPH 3a3eM-
JIeHHU 3apsiKeHHOro 1o noteHuuana ¢=3000 B wapa panuyca
R=5 cm?

679. Kako# 3apsn ¢ cooflieH [apy, ecjd OH 3apsikKeH JO
noteHuuana ¢=100 B, a 3anaceHHas UM 3JeKTpUYeCKas
sHeprus W=2,02 x?
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Yo-———olp 680. Ha#itu koJsmuectBo Tenyaotsl Q, BbI-
I T_ ZleuBLIeecs NPH COeAMHEHHH BEPXHHX He3a-

6= «7=Cz 3eMJIeHHBIX OOKJaJOK KOHAEHCATOPOB C €MKO-

I cramH Cy;=2 Mr® uC,=0,5mMx® (puc. 87).

= PasHOCTH NOTEHLHANOB MEXLY BEepXHH-

MH OOKJaJKaMH KOHLEHCAaTOpOB H 3eMJel
1=100 B u Vy;=—50 B.

681. Haiith KosnuuecTBO TensioThl Q, BbIIEJHBILEECS NPH
COEIMHEHHH OJHOWMEHHO 3apSKEHHBIX OOKJALOK KOHAEHCa-
TopoB ¢ emkocTMH Cy;=2 MK® un C3=0,5 mMk®. PasHocti
MOTEHIHANOB MexJy oOOK/Naikamu KoujaeHcatopoB V;=100 B
u V,=50 B.

—

Puc. 87.

§ 20. MocTosHHBIA 2JeKTPHUECKHI TOK
Baxon Oma 0aa ywacmra yenu. Conpomusaerue nposodHUKO8

CHJ1a 5eKTPHUECKOTO TOKA (MJIH TIPOCTO TOK) OMpefesfeTcs no popMy.e
I=gq]/t,

Tie g — 3apsl, NPOTEKalOMMA uepe3 nonepeuHoe ceyeHHe NPOBOAHMKA 8a
BpeMs £,

B cucteme exnnnn CH ennnnua cuisl Toka annep (A) sBnsieTcs OCHOBROI
M onpeaenseTcss KaK CHJIa TOKa, NPH KOTOPOil OTPe3KH TOHKHX GeCKOHEYHO
JUIMHHBIX NapaJJlelbHBIX NPOBOAHMKOB JVIHHE 1 M B3aMMOJENCTBYIOT B Ba-
KyyMme ¢ cugoi 2-10-7 H. B cootsetctum ¢ stum 1 Ka=:1 A-c.

T1710THOCTBIO TOKa (NPH PaBHOMEPHOM pacupelleJieHHH TOKa No nonepey-
HOMY CEYeHHI0 NPOBOAHHKA) Ha3LIBaeTCs BEJHUHHa ’

) 1=1/s,

rae S — maomans NONEPesHOro -ceveHHss npoBoAHHKa. Eaunnueil naoruo-
CTH TOKa ABJIAETCH amnep Ha keadpammoid memp (A/M2).

Jns yuacTKa uemH, COAepKallero NPOBOAHHKH NMepBOro H BTOPOTO pofia
(MeTaab H PacTBOPH HJAM Pacn/iaBhl SJEKTPOJMTOB), CHIPABEANHB 3 a K O H
OMa:

I=V/R, unm I=kV,

rze R — conpoTHBjeHHe NPOBOARNKA, k= 1/R — ero’nponozmmocn, aV—
HanpsAXXeHHe Ha STOM yuacTKe 0enH (PasHOCTb MOTEHLMANOB MeXIy ero
KOHIIaMH).

B cncreme ennnnu CH sa ennnuuy conpotuBnesns npuuat om (OM) —
CONPOTHBJIEHHE TaKOTO NPOBOJAHKKA, B KOTOPOM NpH HanpsukeHnu 1 B tewer
tox 1 A: 1 Om=1 B/A. Ennnuueli npoBosuMocTH siBsetcs cumerc (CM):
1 Cu=1 Om=1, )

Conpotip/ense NPOBOJAHUKA G NOCTOSIHHEIM MONEPEYHBLIM CEYEHHEM, H3-
TOTOBJ/IEHHOTO H3 OJHOPOJHOTO MaTepHasa, CBA3aKO @ JIHHON NPOBOAHHUKA [
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H IVIOWAAbIO €ro NOonepeyHoro Ce4YeHHd S cooTHOWEHHEM
R=pl/S,

rle P — yIeJbHOe COMPOTHBJIEHHe MaTepHaja NPOBOJHHKA. Eauuuueii
YIeJBHOTO COMNPOTHBJIeHHS sBJIsiercst om-memp (OM-M).

3aBHCHMOCTB CONPOTHBJIEHHST METANJIHYECKOTO NPOBOAHHUKA OT TeMne-
patyphl ¢ onpelensieTcsi BhIPaXKeHHeM

= Ro (1 4-ai),

rle o — TeMnepaTypHblii KO3(GOUIHEHT CONPOTHBAEHHS, Ry— CONPOTHB/IE-
HHe TIPOBOAHMKA npu Temmnepatype #=0 °C.

682. HaiiTi m/0THOCTb TOKa, ecJd 3a BpeMsi =10 ¢ yepes
TnonepeyHoe ceyeHue NPOBOAHUKA npoTekaer 3apsa ¢=100 Ki.
[1soManb MOMEPEYHOrO CeYeHUs] MPOBOAHHKA S=5 MM>2.

683. BosbTMeTp paccYHTaH Ha H3MEpEeHHe HalpsKeHHH
JI0 MakcHMaabHOro sHauenus V=3 B. ConporuBienue npu-
6opa R=300 Om. Yucsno nenenu# mkannl npubopa N=100.
KaxoBa GymeT LieHa JeneHus IIKaJbl MPHOOpPa, €CJIH HCIOJb-
30BaTh €ro B KauecTBe MHJIJIMaMIepMmeTpa?

684. Kakum conpoTuB/eHUeM JOJIKeH 00manate npudop,
4TOGbI €r0 MOXKHO GBLIO MCMOJIB30BAaTh JUGO B KauecTBe BOJIbT-
MeTpa C TpefesioM H3MEpPeHHS HaNpPsKEHHH N0 3HaueHHH
V=15 B, nu6o B KauecTBe MHJJHAMIIEPMeTPa C MPEAETIOM
H3MEPeHHs TOKOB IO 3HaueHu# [=7,5 MA?

685. OTkJIOHEeHHE CTPeNKH BOJBTMETPA N0 KOHIA IIKAaJbi
coorBercTByer Hanpsixkenuto V,=15 B. TIlpu "stoM uepes
poabT™MeTp TeueTr Tok [,=7,5 MA. Hafitm conporusmrenune
BOJNbTMETPA U TOK, TEKYUIHH 4Yepe3 BOJbTMETpP, KOria OH
noKasbiBaeT Hanpsikenue V=>5 B. ‘

686. Hajitu Tok B uenu HUCTOYHHMKA TOKA, 3aMKHYTOrO Ha
MPOBONHHUK ¢ conporuBjeHeM R=1000 Om, ecau npu mo-
C/1leoBaTebHOM BKJIOYEHHH B 3Ty Lelb MHJJIHaMIEpMeTpa
¢ conporuBnedneM R,=100 OM ok mokdsan Tok [,=25 MA.

.687. Haiitu HanpsikeHue Ha NPOBOAHHKE C CONPOTHBJIE-
nveM R=10 OM, ecau 3a Bpems (=D MHH NpPOTEKaeT 3apsii:
g=120 K.

688. B 57eKTPHYECKYIO CeTb MOC/EAOBATEJIBHO BKJIOUEHDI
[JIMTKA, peocTaT M amhepMerp, HMelOIHe COMNPOTHBJEHHS
R,=50 Om, R,=30 Om u R;3=0,1 Om. HaiiTu HanpskeHus
Ha NJIMTKe, peocTaTte W amnepmerpe, €CJAH B UEMH MPOTeKaeT
Tok =4 A.

689. ConpoTtuBieHHe eIUHHULbl IJHHBI MEIHOH NPOBOJIOKH

=R/1=2,23 Om/M. HalitTn ynenbHOe CONpPOTUBJIEHHE P
Memd. llname'rp npoBosioku D=0,1 mm.
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690. Hafitu conporusnenne R MeaHOH NPOBOJIOKH, Macca
Kotopoi#l m=1 xr, a nJjomazb nonepeyxoro ceueHuss S=~0,1 mm2,
ITnotHOCTh Meau y=38,9- 10° Kr/m8, ee yJe/bHOE CONPOTHBJIEHHE
p=0,017 MKOM:-M.

691. VYjenbHoe CONpPOTHBJEHHE T'PaUTOBOrO CTEPKHSA OT
kapannama p=400 MkOm-M. Kako# Tox / npoiizer no crepx-
HIO, €CJIH Ha Hero mojaTh Hanpspkenue V=6 B? [lnnna cTepx-
us =20 cm, ero auamerp D=2 mm.

692. TlpH BK/IOYEHHH B 3JI€KTPHUECKYIO IleNb NPOBOAHHKA,
umetortero auamerp D =0,5 MM u anuny 1=47 MM, HanpsixKeHHe
na Hem V=1,2 B npu toke B uenu /=1 A. Haiitu ynenvnoe
CONPOTHBJIEHHE P MaTepHa/la NPOBOLHHKA.

693. DsekTpHuecKasi LeNb COCTOMT H3 TpeX NocJenoBa-
TEJIbHO COEIHHEHHEBIX KYCKOB NPOBOJA OXHHAKOBOH MJIHHBI,
CllelaHHbIX M3 OJHOrO MaTepHaJa, HO HMeEIOLHX pa3Hble
ceuennsi: S;=1 mm2, S;=2 mm?, S;=3 Mm% Hanpskenue na
konuax uenu V=11 B. Halitu HanpskeHHe Ha KaXXIOM Npo-
BOAHHUKE.

694. Insi u3MepeHusi TeMnepaTypel NPHMEHHJH KeJe3HYIO
NpoBOJIOYKY, HMelolylo npu Temnepatype f=10°C conpo-
tuienHe R,=15 Om. [lpun Herotopoii Temnepatype ¢, OHa
uMena conpotussienne R,=18,25 Om. Hafitu sty Temneparypy.
TemnepaTtypHbii KO3(HUIHEHT CONPOTHBJEHHS _XKese3a o=
=6-10"3 K~ .

695. Haiitu Temnepatypy ¢, BOJb$PaMOBOH HHUTH JiaM-
NOUYKH, €CJIH NPH BKJIOUEHHH B CeTh ¢ HanpsixkeHnem V=220 B
no HuTH uger Tok [=0,68 A. Tlpu Temnepatype ¢, =20 °C
conportuBnenne HUTH R=36 OMm. Temneparypuniii kosdpduuu-
€HT CONpPOTHBJEHMS BoJabdppama o=4,6-10"3 K-1.

[Tocaedosameavroe u napaasessroe. CoeOUHERUR NPOBOOHUKOS,
Hobasourvie conpomusrenus u wyrmeor *)

06_u1ee CONPOTHBJIEHHE UEMH IMPH MOCJAEAOBATEIbHOM CO€JMHEHHH TNpO-
BOAHHKOB PAaBHO CyMMe COl'!pOTHBJ]GHHI’l 3THX MPOBOAHHKOB:

R=Ri+Ry+...+ R,

O6ee COIIPOTHBJIEHHE NapaJ/veJbHO COEAWHEHHLIX NPOBOAHHKOB CBS3aHO
C CONPOTHUBJIEHHAMH 3THX NPOBOAHHUKOB COOTHOWIEHHEM

1 1 1 |
R-mTRT TRy

*) ConpoTHBJeHHEM NOABOAAMIHX NPOBOAOB NPH PELIEHHH 3ajau cJe-
nyeT npeHe6peub, €CIH OHO He 3aJaHO B YCJOBHH,
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CooTBeTcTBEHHO 00wIasi MPOBOAHMOCTD MOC/AENOBATEIbHO BKJIOYEHHBIX Mpo-
BOAHHKOB YAOBJIETBOPSIET COOTHOUICHHIO

1 1 1
“HtRT TR

a obwas NPOBOAMMOCTb MapajjieIbHO BKJIOYEHHBIX MPOBOAHMKOB paBHA
CyMMe HX HPOBOAHMOCTEH:

k=ki+kyt+ ...+ ky

696. Kakoe Hamo B3SITb CONMPOTHBJEHHEe R, YTOGHI MOXKHO
6blJI0 BKJIOYHTb B CeThb C HampsikeHHem V=220 B jamny,
paccuuTaHHyl0 Ha Hanpsxenue V,=120 B u tox [,=4 A?

697. [lpe nyrosbie JlaMibl H CONPOTHBJIEHHE R COENHMHEHBI
I0C/IEIOBATE/IbHO H BKJIIOUEHBl B CeTb C HampsiKeHHeM V=
=110 B. Haiith conmporuBnenue R, ecnu Kaxaasd Jammna
paccuuTaHa Ha HanpsikeHue V,=40 B, a
ToK B uenu /=12 A.

698. [ns u3MepeHHs1 HaNpsKEeHHST Ha
yyacTKe LeNH I[0CJe0BaTe/NbHO BKJOYe-
Hbl iBa BoJbTMeTpa (puc. 88): I[lepsbiit
BOJIbTMETP HAas mokasaunue V,=20 B, Bropoit — V,.=80 B.
Haittu conpoTuBJieHHe BTOPOro BOJbTMETpPAa R, €cqu conpo-
THBJIEHHE MepBOro BosabTMeTpa R;=5 kOwM.

699. PeocraT u3 »Kese3HOH MPOBOJIOKH, MHJIHaMIEpPMeTp
H MCTOUHHK TOKAa BKJIOYEHBI mocsaefoBarenbHo. [Ipu Temme-
parype t=0 °C comporuBienne peocrata R,=200 Om. Co-
nporuBJeHue MuJHamnepmerpa R=20 OM, ero mnokasanue
1,=30 mMA. Kakoit Tok /; 6yaer nokasnBaTbh MUJLTHAMITEPMET,
€CJI PEoCTaT Harpeercs JO TemIeparypal t=50 °C? Temnepa-
TYPHBIH KOIPDHUUHEHT CONPOTUB/IEHUS Kelea a=6-10"% K1,

700. IlpoBoguuk c conporuBjgeHueM R=2000 Om cocrout
U3 JBYX NOCJeN0BaTebHO COeJIUHEHHBIX YacTeiH: YroJbHOro
CTepPXKHS M NPOBOJIOKH, HUMEILLUX TeMmrnepaTypHble Koadduuu-
eHThl conpotusienus a,;=—10:-10"% K1 y a,=2.10"% K-1,
Kakumu chaepyer BblGpaTb CONPOTHBJAEHHS 3THX yacTed,
yToGBI Oflllee COMPOTHUBJEHHe MPOBOAHHKA R He 3aBHCENO OT
TeMrnepaTy phbl?

701. CocTaBHTb TaKyi0 CXeMY 3J€KTPONPOBOAKH IJif OC-
BellleHHsT OJIHON JIaMMOYKOH KOpHIOpa, KOTopasi MO3BOASET
BKJIOYAaTb W BBIKJIOYATh CBET HE3aBHCHMO B JIIOOOM KOHIe
KopHAOpa.

702. B cerb ¢ Hanpsukenuem V=120 B Bk/oueHH IBe
3/IEKTPHUECKHE JAMIMOUYKH C OIMHAKOBBIMH CONPOTHBJIEHHSAMH
R=200 Om. Kaxofi TOK noier uepes KaXAyl0 JAaMIOYKY
[OpH UX NapajieIbHOM U IMOCJEN0BaTeJbHOM COELUHEHHSX?
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703. PeocTaT CO CKOAL3AIIUM KOHTAKTOM, COERHHEHHbINH
no ¢xéme, npuseleHHOll Ha puc. 89, sABJAETCH NOTEHIHOMET-
pom (menuteneM Hanpskenus). [Ipn nepemelleHun ABHXKKa
NOTEHIMOMeTpa CHHMaeMoe ¢ Hero HanpsikeHue V, u3Mens-
oV o- eTcsd OT HyJfl IO HanpsKEHHs Ha KJeMMax
' HCTOYHHKa ToKa V. Haiitu 3aBucumocts
HanpsixeHns V, OT NONOXEHUS JBHXKKa.
ITocTpoutb rpaguk 3TOH  3aBHCHMOCTH
IJ8 cJydasi, KOrlJa MOJHOe CONpPOTHB-
JIeHHe TmoTeHnuomerpa R, . BO MHOro

Pre. 89. pas MeHble CONPOTHBJIEHHS BOJBTMET-
pa r.

704. Haiitu conporuBienne R GuMeTaJsMyecKoro (xeJe-
30 — Mefb) npopoaa AJuHel =100 M. JInameTp BHYTpeHHe#
(:xes1e3Ho0#) yacTH npoBofa d=2 mm, oOLIMH AHaMeTP NMPOBOAA
D=5 MM. YaneabHbie CONMPOTHBJIEHHS XKeJe3a H MeAu pPy=
=0,12 MKOM'M ¥ p,=0,017 MKOm-M. a5t cpaBHeHHS HalTH.
COTNPOTHBJIEHHSI JKeJe3HOTO W MeIHOro mnpoeoloB R, H R,
auamerpa D u anunbl 1.

705. Haiitu o6uiee compoTHBJEHHEe MNPOBOXHHUKOB, BKJIO-
YEeHHLIX B IeNb N0 cxeme, u3o6parkeHHoH Ha puc. 90, ecan
conp(())TnBJleHnﬂ Ri=R;=R,=R,=1 Owm; R,=10 Om, R,=
=8 Om.

.¢;—®—J—EI——J-—0
Puc. 90. Prc. 91. R

706. OG6uiee conpoTHBAEHHE ABYX AOCTEAOBATENbHO COENH-
HEHHBIX TIpOBOAHMKOB R=5 OmM, a napajnenbHo coelH-
HeHHbiX Ro,=1,2 Om. Haiitn conporusnenue xasmoro npo-
BOJIHHKa. )

707. K nNpoBOJIOYHOMY KOabLy B JABYX TOYKax IpHcoenu-
HeHEl TOABOASILNE TOK NpoBoja. B KaKOM OTHOLLEHHH AENAT
TOYKH TIPUCOEAHWHEHHS [IJIMHY OKPYKHOCTH KOJbLa, ecJn
ofuiee conpoTHBJeHie noJayuuBlleiics uenu B n=4,5 pasa
MeHbllle CONPOTHBJIEHHS] TNPOBOJOKH, H3 KOTOPOH CheJaHO
KOJIb1I0? ) .

708. B uenu, nsobpaxieHHOH Ha puc. 91, amnepmerp no-
KasbiBaer Tok /=0,04 A, a BosibT™METp — Hanpsikenne V=20B.:
Haiitn conporus/ienne BoibTMETPAa R, €CIM CONPOTHBJIEHHE
npoBoguuka R;=1 xOm.
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709. Haiitu conporuBiienne R; JIaMIOYKH 1O NOKa3aHHAM
BosibT™MeTpa (V=50 B) u amnepmerpa (/=0,5 A), BK/IIOYEeHHRX
no cxeme, H3006paxkeHHOH Ha pHC. 92, ec/y CONPOTHBJEHHE
BoJIbTMETPa R,=40 xOwm.

710. Haiitu conporupyienne npoBofHHKa Ry 110 noxaaanuam
amnepmerpa (/=5 A) u poapt™erpa (V=100 B), Br/IOYEHHBIX

‘__®”_2_ @Rz

Ry Ry
Puc. 92, Puc. 93.

no cxeme, u3oOpaxeHHOH Ha puc. 93, ecaH CONPOTHBJEHHe
BoJbTMeTpa R,=2,5 kOm. KakoBa 6yzer owubka B onpege-
JeHun Ry, ecam, npeanonoxus, uto R,>>R,, npu pacuerax
npeHe6peyb TOKOM, TEKYILIHM 4epe3 BOJbLTMETP?

711. K HCTOUHHMKY TOKa C HanpsokeHueM V npHcoeiHHEHbI
nocJieioBaTe/IbHO ABa NPOBOAHHKA C OAHHAKOBBIMH CONpPOTHB-
JeHussMu R. KakoBa Oyzer pa3HHLA B IOKa3aHHSIX BOJbT-
METPOB ¢ conpoTHBjeHusiMH R u 10R, ecaM MX moouepenHo’
NOIKJIIOYaTh K KOHLAM OLHOTO H3 NPOBOIHHKOB?

712. K wucrounuky. Toka ¢ Hanpsikenuwem V=12 B npu-
coejuHeHbl IBe Jamnouku (puc. 94). ConporuBieHHs ydacrt-
KOB LenH 7y=ry=rg=ry=r=1,5 Om. ConpoTHBJEHHA JaMIio-
yeK R;=R,=R=36 Om. Hajitu HanpskeHne Ha KaxIo#
JIaMIloYKe.

Puc. 95,

713. B cxeme, n3obpaxerHoil Ha puc. 95, HanpsKenue
ncrounuka toka V=200 B, a conpoTruBneHHs NPOBOAHUKMB
R,=60 Om, R;=R;=30 Om. Haiitn HanpsKenue Ha conpo-
THBJEHUU R;.

714. SJIeKTqueCKaﬂ nenb COCTOMT M3 HCTOYHHKA TOKa ¢
Hanpsikenvem V=180 B u norenunomerpa ¢ NOJHBIM COnNpo-
tuBieHneM R=>5 xOm. Haiitn nokasanus eoJbTMETpOB, HpH-
COEJMHEHHBIX K TOTEHUHOMETPY M0 cXeMe, H306paXKeHHON
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Ha puc. 96. ConporuBJieHHs BOJAbTMETPOB Ri=6 KOM U R,=
=4 KOM. JIBUXKOK X CTOUT NOCEPENHHE [OTEHIHOMETPA.

715. Tpu pesucTopa BKJIOYEHH MO cXeMe, H30GPaXKeHHOH
Ha puc. 97. Ecaiu pe3ucTopbl BKIIOYEHb B [eflb B TOYKaX a U b,

Puc. 96. ' Puc. 97.

TO compoTuBJieHHe Lenu 6yxer R=20 Om, a ec/qu B TOUKax a
¥ ¢, TO CONpOTHBJeHHe uenu 6yaer R,=15 Om. Haiitu conpo-
THBACHHA Pe3HcTOpoB Ry, Ry, Rs, ecaiu Ry;=2R,.

716. Ha cko/bKo paBHBIX 4acTell HYXKHO pa3pe3aTh Mpo-
BOAHMK, HMEIOWHH conpoTusaedde R=36 Om, uTo6bl conpo-
THBJIECHHE €ro yacTefl, COEIHHEHHBIX MapajesbHo, OblJIO
Ro=l Om?

717. U3 npoBonokH caenan Kapkac B dopme KyGa (puc. 98),
Kaxzaoe pebp0o KOTOPOro uMeerT comnpotuBienue r. Haittu
CompoTHBJIeHHe R 3TOro Kapkaca, ecau Tok [ B ofuwed wnemu
HAET OT BepiuuHet A K Bepiuune B.

/ / ErI

IAA d
Puc. 98. Puc. 99.

718. V3 npoBOMIOKH, eNUHHIA IJIUHBI KOTOPOH HMeeT co-
npotuBieHHe R,, clenaH kapkac B GopMe OKPYIKHOCTH pa-
Iuyca r, NepeceyeHHOH JABYMS B3aHMHO MePIeHIHKYJIsIPHBIMU
auamerpamu (puc. 99). Haftrm counporusnenwe R, kapkaca,
eMH HCTOYHHK TOKa MONKJIOYEH K TOYKaM C H d.

719. [poBoa Anunbl L=1 M cnReren U3 Tpex XuJA, KakAas
U3 KOTOPbIX NpeACTaBJsieT co6of KYCOK HeH30JHPOBAHHOMH
IPOBOVIOKH C CONPOTHBJICHUEM €AHB UL ATHEB R, =0,02 Om/Mm.
Ha wronnax npoBoga cosgano manpsikenwe V'=0,01 B. Ha
Kakylo BeAHuyuHy A/ U3MEHHTCS TOK B 3TOM NPOBOJE, €CJH OT
ORHOR MMABL YIaAMTb KYCOK AAMHBL [=20 cMm?
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720. McTOuHHK TOKa TNepPBOHAYaJbHO HNPHCOEAHHAIOT K
ABYM COCEAHHM BepHUIMHAaM TPOBOMOYHOH pPaMKH B ¢opme
APABHJABHOTG BRIMYKJACIO N-YrOJbHHKA. 3aTeM HCTOYHHMK TOKa
NPHCOEAUHSIOT K BepLIHHAM, PacNONOXKEHHHIM Yepe3 OfHY.
[Ipu sToM TOK ymenblnaercs B 1,5 pasa. Haiitu uncro cropon
n-yroJbHHKA.

721. Kak #alo COCAMHHTb YeTHpPe MIPOBOAHHKA C COMPO-
THBAeHHAMH Ry=1 OM, Ry=2 OM, R3;=3 OM u R,=4 Om,
yro0bl NOJYUHTb conpoTuBerue R=2,5 Om?

722. Haiity npoBOAMMOCTh R HeNHM, cOCTOsileH H3 ABYX
[OCTe0BaTENbHBIX TPYNN [apalIeNbHO BKJICYEHHBIX [PO-
BOAHWKOB. [IPOBOAMMOCTH KaXXZOTrO MNPOBOJHHKA MNEPBOH H
Bropo#i rpynn pasabl k,=0,5 Cm u k,=0,25 Cm. Ilepsas
rpynna COCTOHT #3 YeThipeX NPOBOJHHKOB, BTOpasf — H3 ABYX.

723. BosibTMeTP paccuHTaH Ha H3MEPEHHE HamnpsDKeHH# Jo
MakcHMaAbHOro sHaveHuss V,=30 B. Ilpu stom uepes. sosbt-
merp uzet Tok /=10 MA. Kakoe zo6aBouHOe conpoTHBeHNe
R, HYXHO TpPHCOENMHHTb K BOJILTMETDY, YTOOBI HM MOMHO
610 H3MepsiTh Hanpsikenus no V=150 B?

724. CTpenka MUAJHaMIIEPMETPa OTKJOHAETCA JO KOHLA
wIKaALl, ecaAH yepe3 MuAAHamnepMeTp HAeT Tok /=0,01 A.
ConporuBnenne npubopa R=5 Om. Kakoe no6GaBounoe co-
npoTuBieHHe R; HYXHO NPUCOENHHHTb K {1pUGOPY, YTOGHI
€ro MOXHO OBIO HCNOJb30BaTh B KaueCTBE BOJbLTMETpa C
npeienoM HamepeHusi Hanpsixkenu#t V=300 B?

725. BoabT™MeTp, COeIMHEHHBIH NOCAENOBATENLHO € CO-
nporuBienneM R;=10 kOM, npu BKIIOYEHHH B CETb C Hanps-
weuvem V=220 B nokasunBaer nanpsxensue V,=70 B, a
COEUHEHHbIN 10C/eI0BATENbHO € CONPOTHBJIEHHEeM R,, noka-
suBaerT Hanpsi:xenne V=20 B. Hajitu conporusnenne R,.

726. BoabtMerp ¢ conpotuBjieHneM R=3 KO, BKJMWOUYEH-
HEIfl B TOPOACKYIO OCBETHTEJIbHYIO CeTb, NOKa3aJs HanpsiKeHue
V=125 B. Ilpn BkAYeHuu BOJLTMETPA X
8 CETb YEpe3 CONpoTHBJIEHHE R, ero mno- 2
KasaHHe yMeHsluuaoch mo V,=115 B.
HaiiTn aTo conpoTuBienue.

727. BosabTMETp C CONPOTHBJIEHHEM [
R=50 kOwM, nNONKJIOYEHHBIH K HCTOYHH-

KY TOKa BMeCTe ¢ J0CaBOYHBIM CONPOTHB-
nenveM R, =120 kOwm, noxaspiBaer Ha- Puc. 100.
npsaxedve V,=100 B. Hafitu nanpsxe-

Hue V HCTOYHHKa TOKa.

728. Haiitn nokasanue BoJbT™MeTpa V ¢ conpoTuBJennem R
p nOenH, u3obpaxkenuoit #a puc. 100. Tox 1o pa3BeTBJeHH
paBeH [/, CONpOTHB/IEHMS NPOBOAHHKOB R; W R; U3BECTHLI.
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729. Vwmeercss npuGop-c ueHod Aenenus i,=1 MxA/nen u
uyyucaoM genenuit wkanasl N=100. ConporuBjeHue npubopa
R=50 Om. Kak stor npuGop npucnoco6uTh mjs H3MepeHHUs
TOKOB 10 3HaueHust /=10 MA uIH HanpskeHWH MO 3HAYEHHS
V=1 B? .

730. MunauamnepMeTp ¢ MNpefesioM U3MepEeHHS TOKOB
1,=25 MA HeoGXONUMO HCNOJIBL30BATb KaK aMmrepMmerp C mpe-
nenoM usMepenusi TokoB /=5 A. Kakoe comporusienue R,
IOJKeH HMeTb LIYHT? Bo CKOMbKO pa3 yMeHbILaeTcst 4yB-
cTBUTENbHOCTL npHGopa? Conporusaenue npuéopa R=10 Om.

731. Amnepmerp ¢ conporuBieHneM R=0,2 OM, HaKOPOTKO
NpPUCOeNMHEHHBI! K HCTOUHHKY TOKa ¢ HanpsikeHueM V=1,5 B,
nokaseiBaeT Tok /=5 A. Kakoii Tok [, mokaxer ammepmerp,
ec/IM  €ro 3allyHTHPOBaTb compoTtuBaeHHemM R, =0,1 Om?

732. Tlpu IUYHTHPOBAaHUH Tra/bBaHOMETPa CONPOTHBJIE-
HusIMH Ry, R, n R; B Hux orserBasercs 90%, 99% u 99,9%
Toka [ obwedt uenu. Hality 5TH conpoTuBaeHus, ecau compo-
THBJIeHHe rajbBaHomerpa R=27 Om.

733. Munnuamnepmerp C YHCJIOM JeNeHUH MIKaapl N=
=50 umeer ueHy nmenenus i,=0,5 MA/men u conmpoTuBIeHHe
R=200 Om. Kaxk stor npu6op npucnoco6HTb NS U3MEpeHHs!
TOKOB 1O 3Hauenusi /=1 A?

734. K amnepmerpy c conmporusienneM R=0,1 Om noj-
KJTIO4eH IyHT c conporuBnesuem R,=11,1 mOm. Ha#ru
TOK, TEKYIlHH# Yepe3 aMmmnepmeTp, ecaH TOK B ofwed Luenu
=27 A.

735. [lapannenbHo amnepmepr C COMpOTHBJCHHeM R=
=0,03 OM BKJIOUEH MeXHBIi NPOBOIHHK JUTHHEI [=10 cm u
anamerpa D=1,5 mm. Haiitu Tok B uenu /, ecin amnepmerp
nokaseiBaer Tok [o=0,4 A. YaenbHoe conpoTuB/eHUE MeAHu
==0,017 MxOm - M.

3axor -Oma 0as "noamoti (samxnymotl) yenu

DnexTpHuecKHul TOK B NOIHOM (3aMKHYTOI) LEMH, COCTOAUeH W3 BHeMUI-
HEr0 COMPOTHBJNEHHS R H HCTOYHHKA TOKA C 3. A. C. & ¥ BHYTPEHHHM CO-
NpPOTHBNEHHEM T,

1=6/Rﬁonx|=é°/(R+f)-

Hanpskenpe Ha yYacTKe LenH, ec/d 3TOT Y4aCTOK COAEPIKUT HCTOYHHK
TOKa C 9. . C. & H MMeeT CONPOTHBJIEeHHEe R (BK/I0Yas H BHYTPeHHee CONpo-
THBJIEHUE MCTOUHHKA TOKa),

V=01—g;=&—1IR,
TAe Qi ¥ Q,— MOTEHLHA bl HAyaja M KOHHA 3TOTO yuacTka (puc. 101, al.
31ech mpexnonaraeTcs, 4TO HAYalO Y4acTKa — Y MOJIOXKUTENBLHOIO MOJIOCa
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HCTOYHHKA TOKAa, KOHell yyaCTKa — y 0‘rpuua’rem;ﬂoro nomoca ¥ 4To TOK /
BHYTPH MCTOYHHKA Te4yeT OT OTPHUATEJbHOrO MoOJIoCa K HO.HO)KHTeJleOMy
Ecan Apyrue yqacnm uenn Tamxe conep)l(a'r HCTO‘-IHHKH TOKa TO Ha JAHHOM

P2 1 Y2 _ + %
1::*’:3 L:t:r
Puc. .

.
yyacTKe BO3MOMKHO MNPOTHBOMOJIOXKHOE HanpaB/eHHe TOKa BHYTPH MCTOY-
uuka (puc. 101, 6). B aToM cayuae

V=& +IR.

736. B nemn uctounmka TokKa ¢ 3. A.¢. §=30 B umer
tok /=3 A. Hanpsxenne Ha 3axumax McTouHuka V=18 B.
Hajitu BHellHee compoTHBJeHHe Lend R W BHYTPeHHee CO-
NPOTHBJIEHHE HCTOYHHKA 7.

737. B nenu, coctosmieii 3 pEOCTaTa M MCTOYHMKA TOKa
¢ 3.4.¢. =6 B un BHyTpeHHHM conporHBJieHHeM r=2 Om,
uger 1ok I,=0,5 A. Kako# Tok /; modjer npH yMeHbIIEHUH
CONPOTHBJIEHHS peocTaTa B TPH pa3sa’

738. HMctounnk TOKa ¢ 3. . C. § U BHYTPEHHUM CONPO-
THBJIEHHEM 7 3aMKHYT Ha conporuBienne R. Kak Mensercs
TOK B LIENH M HanpsiKeHHe Ha 3a)XXHMaX HCTOYHHKa B 3aBH-
cumocth ot R? ITlocTpouthb rpaduku 3THX
3aBucuMocreit npu §=15 B u r=2,5 Om.

739. Hutb Hakana paiauojamnsl BKJIO-
YyeHa MOCJIELOBATENbHO C PEOCTaToOM B Henb
HCTOWHHKA TOKa ¢ 3. 1. ¢. £=2,6 B
1 BHYTPeHHHM conpoTuBienneM r=0,10m
(puc. 102). Heo6xonumblii TOK Hakaja zo-
CTHTaeTcsl, KOTAa CONpOTHBJIEHHE peocTa-

ta R,=8,40m. Haiirh ToK B wuenu Ha- Puc. 102.
Kana /, ec/M cCOnpoOTHBJIEHHE HHUTH HakKaja
R ;=30 Om.

740. Ilns nuTaHMs HHUTH HaKaJla paiyuoJiaMnbl HeOGXOXMMBI
nanpsixxenne V=4 B u tox /=1 A. HaiiTh nononuntenbroe
COnpoOTHBNEHHe Rj, NPH KOTOPDOM B LeNH HaKaJsa JOCTHIaeTCs
Heo6xoauMuii Tok (puc. 102). 3. A. c. ucTouHHKa ToKa &=
=12 B, ero BHyTpenHee conporuBienne r=0,6 Om.

741. Jlamna nojakJ/oueHa MeNHBHIMH NPOBORAMH K HCTOY-
HUKY TOKa ¢ 3. A. ¢. §=2 B u BHYTpeHHHM CONPOTHBJIEHHEM
r=0,04 Om. Hnuna npoeonos /=4 M, ux aunamerp D=0,8 mm,
ynenbﬂoe conporusnenne Menu p=0,017 MmxkOM-M. Hanpsxenne

na 3axuMmax ucTouHuka V=1,98 B. Haiitu CONPOTHBJIEHHE
Jgamnbl R.
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‘742, BonbT™MeTp, MOAKJIIOUEHHBIH K HCTOYHHKY TOKA € 3.4.C.
&=120 B u BHyTpeHHHM conpoTHBJIeHHeM r=50 OM, MoKa3el-
BaeT Hanpsikenne V=118 B. Haiitn conporusnenue BOJbT-
MmeTpa R.

‘743. Tlpu noxk/OYeHUH BHEIUHEH LeNM HanpsiXKeHHe Ha
3aXHMaX MCTOYHHKA TOKa ¢ 3. 4. ¢. =30 B okaswiBaercs
paBubiM V=18 B. Buemnee conporusnenne menu R=6 Owm.
Hafiti BHyTpeHHee cONMpOTHBJIEHHe HCTOYHMKA T.

744. Ucrounuk Toka c 3. A. c. §=1,25 B u BHyTpeHHuUM
conporuB/ienvem r=0,4 OM nuTaeT Jamny, pacCUHTaHHYIO
Ha Hanpsixkenue Vi=1 B. Conporusnenue namnel R;=10 Om.
Haiitu conporus/ienne NOABOAAIMX NPOBOAOB R; H Hamps-
XeHHe Ha HHX V. _

745. Hcroynuk Toka mutaer n=100 nammn, paccuuTaHHBIX
Ha HamnpsXeHHe V1—220 B # ‘coepuHeHHBIX MNapaJj/esbHO.
Conporusinenne Kaxao# aamnsl Ry=1,2 kOMm, conpoTusJeHHe
NOABOASULMX NPOBOAOB R ;=4 OM, BHYTpeHHee CONpPOTHBJIEHHE
4} ucroynuka r=0,8 Om. Ha#itn Hanpsxke-

HUe Ha 3aXKHMaX HCTOYHHKA H €ro 3, A. C.

746. KaxoBa ‘fo/HA GbiTb 3. A. C. &
] HCTOYHHMKA TOKa B cXeme, H306paXKeHHOH
¢——_F—¢ ua puc. 103, uTOGE HANPSAIKEHHOCTH
snem'_"puqecxoro MO B IJIOCKOM KOH-

r neucatope Obiia E=2,25kB/mM? Buyt-
|l peHHee CONMpPOTHB/IEHHE HCTOUHHKA 1=
Puc. 103. ~  =0,5 Om, conpornsienue pesucropa R=

'=4,5 OM, paccTOsiHHe MeXIy NJacTHHa-
MU KoumeHcatopa d=0,2 cm.

747. Vlctoynuk Ttoka ¢ 3. A.c. =15 B u BHyTpeHHum
conporuBieHdeM r=5 OM 3aMKHYT Ha PE3UCTOP C COMPOTHR-
sesveM R=10 Om. K 3akumaM HCTOYHHKA MOZKJIOYEH KOH-
nencatop eMkoctd C=1 mMx®. Haiitu 3apsa Ha KoHAeHcaTOpe.

748. DnextpuuecKas UeMb COCTOMT H3 HCTOYHHKA TOKa *)
M IBYX [0C/eA0BaTeIbHO COEJHHEHHbIX Pe3HCTOPOB C OAHHA-
KOBBIMH cOnpoTHBAeHUAMH R. K KOHIAM OHOTO U3 Pe3nCTopoB
NPHCOGAHHAIOT MO OYepenH [Ba BOJBTMETPA: ORHUH HMeeT CO-
npotusJ/eHye R, a apyroft — conpotusienue 10R. Bo ckonbko
pa3 OyAyT OT/IMYATBCH MOKa3aHHUs BOJbTMETPOB?

749. K wucrounuky ToKa c 3. 4. c. &=8,8 B npucoenn-
HeHbl MOC/eZO0BaTeNbHO DPE3NUCTOP C HEU3BECTHBIM CONPOTHB-
JneHueM R u pesucrop c conporussienneM R,=1 kOm. Bonbt-
MeTp ¢ conporus/eHueM R =5 kKOM, NOAKMIOYEHHbIA K KOHUAM

*) 3hech W jJajlee BHYTPEHHHM CONPOTUBJEHMEM HMCTOYHHKA TOKAa M
MOABOASIIIMX NPOBOAOB CJieAyeT npeHeGpeyb, eC/H OHO He 33 aHO B YCJIOBHA,
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pesuctopa R;, nokaswBaer Hanpsixenue V=4 B. Kaxkoe
najenne Hanpsokenus V' 6ymer Ha pesucrope R;, ecau or-
KJ/IIOYUTh BOJIBTMETD?

750. Kakoit Tok I moxaxer amnepmerp *) B cxeme, H306-
paxeHHoil Ha puc. 1047 ConpoTuBsieHHMs pPe3UCTOPOB Ri=
=1,25 OM, Rzzl OM, R3=3 OM,

«=7 OM, 3. [.C. HCTOYHHKA &= - .

=2,8 B. I
751. Haiitu Tox [, upymui ye-

pe3 HCTOYHHK TOKa B cXeme, H3oGpa-
enHo#t Ha puc. 105. ComnporusJe- ~ &
HHS BCEX PE3UCTOPOB OAMHAKOBBLI H ) 1
paBibl R=34 OM, 5. I. c. HCTOY- Puc. 104.
HuKka §=7,3 B.

752. Haiitu Tok [, maymufi uepes pesuCTOp C CONPOTHB-
JenueM R, B cxeMe, napaMeTphl KOTOPOH AaHbl Ha pHc. 106.
753. OnMH nosoc UCTOYHMKA TOKa C 3. A. ¢. §=1400 B
M BHYTPEHHHM conpoTuBjenneM r=2,2 -OM nNoOAKJIOYEH K

R-]
x

8.1

hd |

Puc. 105, Puc. 106.

[eHTPaNbHOH aMIOMMHUEBON Kuje Kabess (IHaMeTp KUJILI
D,=8 mmM), Apyrofi — kK ero cBHHLOBOM 060JI0UKe (HaPYKHEIH
auamerp Dy,=18 MM, BHyTpeHnuil — d,=16 MM). Ha kakom
paccTosiHuM [ OT HCTOYHHMKA Kabesnb MOpBajcs M INPOU30LUJIO
3aMbIKaHHe XHUJBI ¢ 060JI04KOH, ecau HayaJbHBIH TOK KOPOT-
Koro 3amblKaHua /=120 A? YjesabHble CONPOTHBJIEHHS alito-
MuHHSA ¥ cBuHUA P;=0,03 MKOM‘M H p3=0,2 MKOM: M.

754. Haiitu Toxk I, Tekylwuil yepe3 pe3uctap ¢ CONPOTHB-
JeHHeM R; B cXeMe, napaMeTpbl KOTOpoill laubl Ha puc. 107,
B INePBBI MOMEHT IOcJle 3aMBIKaHMA KJOua, €CaH L0 3TOro
nanpiikeHne Ha KOHAeHcaTope ObLIO TNOCTOSTHHBIM.

*) 3nech ¥ nasee CONPOTHBJACHHEM aMICPMETPa CJefyeT npehebpeus,
€C/I OHO He 331aH0 B YCJIOBHH,
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755. Hatitu manpsbkenust Vy, u V, Ha KoHIeHcaTopax c
émkoctamu C; 1 C; B cxeMe, NapaMeTpbl KOTOPOH JaHBI Ha
puc. 108.

R, ¢ ==
8 < | .
Puc. 107. Puc. 108.

756. Haiitu 3apsimel ¢y, gs U g, Ha KaXIOM H3 KOHIeHca-
TOPOB B CXeme, apaMeTpbl KOTOPOi AaHbl Ha puc. 109.

757. B uenp, nutraeMyr0 HCTOYHHKOM TOKa C BHYTDEHHHM
conpotusjenneM r=3 OM, BXOAAT JBa PE3HCTOPa C ONXHHAKO-
BBIMH CONPOTHBJIEHHAMH Ri=R ;=28 OM, BK/toueHHbIe napaJ-
JIeJIbHO, U PE3UCTOp ¢ conporuenneM Ry=40 Om (puc. 110).

§°

Ll 4
i)

apb—C3+—3 R,

R1 1 ~

_D__ .

&
_ 1|
Puc. 110. Puc. I11.

1
r

[TapannensHo pesucTopy R, MOAKJIIOYEH  KOHJIEHCATOP
emkoctH C=>5 MK®, 3apsin kotoporo g=22 Ka. Halitu 3. 1. c.
& HCTOYHHKA.

758. JlBa pesucTopa C OAMHAKOBBLIMH CONpPOTHBJIEHHSIMH
R;=25-Om u pesucrop c conporusjeHneM R;=50 Om mnoz-
K/IOYeHbl K HCTOYHHKY TORa MO cXeMme, H300pa*KeHHOH Ha
puc. 111. K yuacTky ab mnoax/oueH KOHIEHCATOP €MKOCTH
C=>5 Mk®. Haiitu 3. 1. c. & HCTOUHHMKA TOKa, €CJH 3apsii Ha
kougeHcatope ¢=0,11 mKa.

759. Haiitu 3apsin Ha xouaeHcatope emxkoctH C B cxewme,
napaMeTpel KOTOpo# HaHbl Ha puc. 112.

760. Hafitu manpsikeHHe Ha KOHJEHCATODE eMKOCTH
B cXeMe, mapameTpbl KOTOpoH JaHbl Ha puc. 113.
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Puc. 112, Puc, 113,

761, HMcTouHHK TOKa G BHYTPEHHHM COIPOTHBJEHUEM r=
=] OM 3aMKHYT Ha Pe3HCTOpP C CONpoTHUBJeHHeM R. BoJbr-
MeTp, MNONKJIOUEHHBIH K 3a)XHMaM HCTOYHHKA, [OKa3bIBaeT
nanpsokenne V;=20 B. Korza napannenbHo pesucropy ¢
CONMPOTHBJICHHEM R NPHCOEIUHEH PEe3HCTOP C TAKHUM IKE' CO-
npoTHBJEHHeM R, NOKa3aHHe BOJbTMETPA YMEHbINAeTcs 0
V;i;=15 B. Hafitn conporuBieHne pesucropa R, ecsu compo-
THBJIEHHE BOJBTMETPA BEJHKO IO CPaBHEHHIO ¢ R.

762. K ucTOUHHKY TOKa C 9. A. ¢. & =200 B u BHyTpeHHuM
conporuBienneM 7=0,5 OM MNOAKMIOYEHB! MOCJEAOBATENbHO
JiBa pe3ucTopa ¢ conporuBaeHussMu Ry=100 Om u R ;=500 Om.
K konuam pesucropa R; mnoakmoyeHn BosbTMerp. Hafitn
CONMpOTHBJeHHe R BOJbTMETPA, €CHH
OH MOKa3biBaeT HanpsikeHue V=160 B.

763. IlpoBoJIOKa M3 HUXpPOMa H30-

THyTa B BHJE KoOJbla paauyca a=l m

(puc. 114). B unenTpe Kosibla nomelleH

ralbBaHHYeCKHH 3JeMeHT ¢ 5. 1. C.

&=2 B U BHYTPEHHHM COMpPOTHB/eE-

uueMm r=1,5 OM. 2DieMeHT COeIHHEH ¢

TOYKAMY C ¥ d KOJbllda 1O JHaMeTPy ¢ Puc. 114,
NOMOLIBIO TaKOH e  HHXPOMOBOH

npoBosokH. HaliTh pasHOCTb NOTeHUHANOB MeXAy TOYKaMH
¢ u d. YaenbHoe conporuBienne nuxpoma p=I1,1 MKOM-M,
mIolafb CeueHHs! NMPOBOJIOKH S=1 mm?.

764. K HCTOUHHKY TOKAa C BHYTPEHHUM COINPOTHBJIEHHEM
r=1 OM DNOAKJ/IOUeHHl JiBa NapaJsijlelbHO COeMHEHHBIX pesH-
cropa ¢ conporuaeHusiMH R;=10 Om n R;=2 Owm. Haiitu
OTHOLIEHHE TOKOB, TIPOTEKAIOIHX yepe3 pe3HcTop Ri X0 H
nocJie o6pbiBa B LIeNH pe3ncTopa Rs.

765. Jla pe3sucropa C CONPOTHBAeHHAMH Ri;=R;=1 OM
U peocTar, HMEIOWHH TMOJHOe conpoTHBIeHHe Ry==2 Oum,
NPHCOENHHENEl K HCTOYHHKY TOKa C BHYTPEHHHM COMpPOTHB-
nenueM r=0,5 Om (puc. 115). K pa3BeTB/ieHHOMY y4acTKy

5 T. A. Bennpuxon w np. 129



menu noaxsoueH sonbTMeTp. Korzia ABMXKOK peocTaTa Haxo-
IMTCS Ha ero cepenuHe (Toukada), BOJBTMETD [OKasbIBAeT
Hanpsikenue V,=13 B. KakoBo 6yner nokasanue BOJIBT-
MeTpa, eC/IM JBHXOK MepelBUHYTh B KpafiHee mpasoe MoJo-
KeHue Ha peocrate? CoONnpoTHB-

. JeHHe BOJBTMETPA BEMHKO MO
a cpaBHeHHio ¢ R; 1 Rj.
Ry R, &r R, .
T —
pf
) +—C—9
~ n —T
i Rz
Puc. 115, Puc, 116,

766. IllecTb NPOBOAHHKOB C ORHHAKOBHIMH CONPOTHBJIE-
HASIMH R,==2 OM coenuHeHb! NOMapHO NapaJsensHo. Bee Tpu
napbl €OeJHHEHB! TNOCJENOBATENbHO H MOAKJMIOYEHBl K HCTOY-
HUKY TOKa C BHYTpeHHHM conpotuBieHHeM r=1 Owm. Ilpu
3TOM MO KaXIOMy NPOBOXHHKY Teuer ToK [,=2,5 A. Kaxoii
TOK OyIeT Teyb MO KaXKAOMY NPOBOAHHKY, €CJIH OXMH H3 HHX
YAAJIUTL?

767. Hcrounuk ToKa c¢ 3. 4. c. §=100 B u BHyTpeHHHM
conporuBJeHneM r=0,2 OM ¥ TpH pe3HcTOpa C CONPOTHEJE-
HusaMH R;=3 Om, R,=2 Om u R,=18,8 OM Br/IOYeHH MO
cxeme, nao6pa>erHon Ha puc. 116. HaiiTH TokH, Tekymue
yepe3 pesucTopsl R; H Rj.

768. K ucTounlKy ToKa ¢ 3. 1. C. =120 B u BHYTPEHHUM
conpotupiedreM r=10 OM nNOAK/IOYEHbl [Ba MNapaJlJiesbHBEIX
npoBofia ¢ conporhBjeHHAMH R;=20 OM. CBoGoaHbIE KOHIIBI
MPOBOJOB H HX CEPelHHBEl COeJUHEHH JAPYT C IpYroM uepes
IBe JaMnel ¢ conporuBieHusmd R;=200 Om. Haiitu ToK,
TEKYILIHH 4epe3 HCTOYHHK TOKa.

769. [Ipn 3aMbIKaHMH HCTOYHHKA TOKAa Ha PE3HCTOP C CO-
npotuBaeHem R;=5 Om B uenu uner Tok /1=5 A, a npu
3aMBIKaHMH Ha PE3UCTOp C conmpoTuBieHHeM R3;=2 OM uzuer
tok /;=8 A. Hafitu BHyTpeHHee CONpOTHBJEHHE r U 3. A. C.
HCTOYHHKA TOKa &.

770. Tlpu 3amMplKaHMM HCTOYHHKa TOKa Ha pPe3HCTOp ¢
conporuBjenHeM R;=14 OM Hanps>keHHe Ha 3aXXMMaX HC-
ToyHHKa V;=28 B, a npu 3aMbikaHHM Ha PE€3HCTOpP C COMpO-
THUBJIEHHEM R ;= 29’ Om HanpspkeHue Ha 3axumax V=29 B.
HaitTH BHYTpeHHee CONpPOTHBJIEHHE r HCTOUHHKA.
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771. Amnepmerp c¢ conporusieduem R;=2 Owm, noaxmo-
YeHHbIH K HCTOYHHKY TOKa, NoKasbiBaeT TOK /;,=5 A. Boabt-
MeTp ¢ conporusieH¥eM R;=150 OM, noAk/iOUeHHBI K Ta-
KOMY K€ UCTOYHHKY TOKa, MOKa3biBaeT HanpsikeHue V=12 B
Hafity TOK KopoTkoro 3amblkanusi [/, MCTOUHHKa.

772. [IBa mapansesibHO COENMHEHHBIX PE3HCTOpa @ COmpo-
THBNeHHAMH Ri=40 OM u R.=10 OM noax./iouyeHsl K HCTOY-
HHKY TOKa ¢ 3. I.c. §=10 B. Tox B uenn /=1 A. Haiitu
BHYTPEHHEE CONPOTUBAEHHE HCTOYHHKA U TOK KOPOTKOro
3aMBIKaHHUS. _ S

773. AkkymysasTop ¢ 3. . ¢. §=25 B u BHYTpeHHUM CO-
npotusienueM r=1 OM 3apsiKaeTcsl OT CETH ¢ HampsiKeHHEM
V=40 B uepes conporusienne R=>5 Om. Halitn HanpsixkeHnue
V, Ha 3aXuMaX aKKyMmyJaTopa.

ITocaredosamenstoe u napairnresstoe coeOuHeHUs UCMOUHUKO8 MOKA.
Ilpasura Kupxeopa

DnekTpHueckuil TOK B o6imeil LENA MpH noc/aefoBaTeIbHOM COEfHHEHHH
7 ONMHAKOBHIX MCTOYHHKOB TOKAa B 6aTapeio

[= 16
~ R+nr’

rie R — BHemHee CONPOTHBJEHHE HeNH, a § W r — 3. 1. C. A BHYTPeHHee
COMPOTHBJEHHe KaXAOIO UCTOYHHKA TOKA (aKKYMyJASTOp, FeHepaTop, raib-
BaHNueCKHH s/MeMeHT ® T. 4.).

[Mpu napa/ieJIbHOM COeIMHEHHH n OXMHAKOBBIX HCTOYHHKOB TOKa TOK
B ofulel nenx

e &
R+-rin’

Ipy pemenun 3a1a9 Ha Pa3sBETBJICHHBIE 2NEKTPUUYECKHE LEMH, OCOGEHHO
€CJIM B 3THX LEMSIX HMEETC HECKOJIBLKO HCTOYHHKOB TOKa, YIOOHO MOJb30-
BaTbcs npaBuanaMu Kupxroda, xoropple 3aksfiouaiorcs B cie-
LyHoleM.

Anre6panyeckasi cyMMa BCeX TOKOB, NMPHXOAAUIHX B TOYKY Pa3BeTBJie-
HHA (y3e/) B BBHIXOAALLHX H3 Hee, paBHA HYJIO:

hi+1l+ ...+ 1,=0. (14

ToKH, BXONAIIHE B y3eJ, CYHTAIOTCH MONOKHTENLHBIMH, a BBIXOASUIME M3
yana — oTpuuatenbHbiMi, Hanpumep, nasa yena a Ha puc. 117 ypasuesue
s Tokos Gynet [;—I1,—1,=0.

HanpaeneHde TOK2 Ha -KaXKJAOM Y4YacTKe LEMH MeXAy ABYMS y3J/aMH
MOXKHO BBIGHPaTb MPOH3BOJILHO, COXPaHAS, ONHAKO, 3TO HAaMPaB/IeHUE Ha
BCEX 3Tanax peweHHs 3agayn. Ecim B pesyJbTate peleHHs LJIsi KaKHX-
Au60 TOKOB TMOJYYAIOTCA OTPHIlATe/IbHBIE YHCJOBBIE 3HAYEHHS, TO 3TO
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03HayaeT, yTO TepPBOHAua/bHElE HanpaBJeHMs TOKOB OBbLTH BEIGpaHE! He-
NpaBHJAbKO. _
Tpu obxoze aoGoro séMKHy'roro KOHTYpPa B CJIOXHOM 3JIEKTPHUECKOMH
uenu anre6panueckasl cCyMMa naleHWH HanpsUKeHMs Ha 3JeMEHTaX LenH
(BKJIOYasi M BHYTPeHHHe COMpo-
THBJICHHS] HICTOUHHKOB TOKa) pPaBHa
I, anpeﬁpanqecxoﬁ cyMMe 3. . €. HC-
TOYHHKOB TOKa, MMelomuXcsd B
3TOM KOHTYype:

LR+ 1R+ -+]an=-'
=(§1+(§2+ ...+6°n- (15)

Hanpassnenue o6xoa Kaxxaoro
KOHTYpa (10 4acoBOH CTpesiKe HJIH
Puc. 117. NPOTHB Hee) NponsBosbHO. [Tanenne .
HaNpPSXKEHHS CYUMTAeTC TMOJOMKH-
TeBHEIM, €/ BEIGpaHHOe 3apaHee HAlPaBJIeHMe TOKA Ha STOM Y4acTKe MeXJy
ZIByMS1 y3J1aMH COBTIa/1aeT C HanpaBJieHHeM 06X0la KOHTYpa, H OTPHIIATeTbHBIM,
ecJM HanpaB/ieHHe TOKa NPOTHROMNOJIOKHQ HanpaB/ieHHio o6xoxa. d. &. c.
CUHTaeTCs IIOJOXKHTEbHOH, €cH MPH 00Xole MO KOHTYPY HCTOYHHK TOKa
NPOXOANTCS OT OTPHIATENBHOTO NOMIOCA K MONOKHTENBbHOMY, H OTPHUATE b=
HOM — B NpoTHBHOM cayuae. Hanpumep, ans koutypa abed na puc. 117
npu o6xolle N0 yacoBOH CTpesKe ypaBHeHue (15) 3anmuiercss B BuAe

Iy (Ri-+r) 412 (Re+rd) —I3 (Ra+r)) — LR =81 — &2 —&s-

Ecan nonHast cxeMa cofiepKHT m y3Ji0B, T0 ypaBHeHus (14) cocTaBisi-
totes aas-m—1 ysnos. Ilpn cocraBaennn ypasuenuii (15) mis KoHTypoB
HYXKHO CJIeIUTb 33 TeM, YTOObl KaX<Iblii BHOBb B3SITHIH KOHTYp He MOT' OHITh
NOJTYueH CJIOMEHHEM WJIH BEIYHTAHHEM Yi<e PacCMOTPEHHEIX KOHTYpoB. [Tos-
HOE YHCJIO YpaBHEHHH, COCTaBJEHHBIX Mo npasuiaM Kupxroda, Ho/xHO
COBIAJaTh C YHCJAOM YYacTKOB MeXIY Y3JaMH, T. €, C YHCHOM PasiHuHBIX
TOKOB B JIaHHOI CXeMe. '

!, R, g/'rl b

&7

774. HaiiTu pasHOCTb [OTEHUHAJNOB MEXAY TOYKaMU @ U b
B cXeMe, H306paKeHHOH Ha puc. 118. 3. 1. c. HCTOYHHKOB TOKa
&1=1 B u &,=1,3 B, conporus/ieHusi pe3UCTOPOB R;=
=]100M u R;=>5 Owm. -

775. JIBa saemenrta ¢ 3.4.c. §1=1,6 B u §:=2 B u Buy-
TPeHHHMH conpoTuBaeHusIMH ri=0,6 OM 1 r,=0,4 OM coenu-
HeHbl Mo cxeMe, H3oGpakeHHOH Ha puc. 119. Kakylo pasnoctb
IOTEHLHAJIOB MEXJY TOYKaMH a U b NOKaXeT BOJNBTMETP, €CJIH
CONPOTHBJIEHHE BOJbTMETPA BEJHKO IO CPABHEHHIO C BHYTpEH-
HUMH CONPOTHBJIEHHSIMH 3JIEMEHTOB?

776. IBa »saementa c¢ 3.0.c. &i=1,4B n &.=1,1 B un
BHYTPEHHUMH conporusienusamMu ri=0,30M u r;=0,2 Om
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3aMKHYTHI pa3HOMUMEHHBIMH momocamu (puc. 120). Hafitu na-
NpsXKeHHe Ha 3aXKHMaX 3/1eMeHTOB. IIpH KakHX YCNOBHAX pa3-

HocTh noTeHUHAMOB Mexay TOukamH a .M b paBHa HyJIO?
I a b ‘a

&7

4
&2 T

Rf

Puc. 118. Puc. 119. "Puc. 120..

8,,7 8
an 272 _L&M
Li" '_.r B

I

777. IIBa HCTOYHHKA TOKa C OJHHAKOBBIMH 3.4.c. & =2 B
M BHYTPEHHHMH compotuBjaeHHsiMH ri=0,4 OM n r,=0,2 Om
COeMHEHH! NocJeoBaTeNbHO. [Ipy KaKoM BHEIUHEM COMpPOTHB-
JIEHUH 1enH R Hanps:xKeHHe Ha 3aXKUMaX OJHOr0 M3 HCTOYHHKOB
OyZeT paBHBIM HYJIO?

778. Haiitn BHyTpeHHee CONPOTHUBJEHHE r; NEPBOro 3Je-
MeHTa B cXeMe, H300paxeHHOH Ha pHuc. 121, ecsiu HanpsKeHuHe
Ha €ro 3axnMax paBHO HyJo. CONpOTHBJIEHHS DE3UCTCPOB
R;=30M, R;=60wM, BHYTpPeHHee COIDOTHBJIEHIE BTOPOrC
ssnemeHTa r3=0.4 OM, 3.1.Cc. 3JIeMEHTOB OXHHAKOBEI.

R

ri_,} rl; R F—‘LR;

R~ f —?

—_1——¢ R, /\"z 3[] {1 J
noon 72 AR SR
L = EO—0H

Puc. 121. Puc. 122. Puc. 123.

779. TIpu KakoM COOTHOLUEHHH MEXAY COMPOTHBJACHHAMH
pesuctopoB R;, Ri, Rs H BHYTPEHHHMH CONpPOTHBJICHHAMH
3JIEMEHTOB ry, Iy (puC. 122) HanpsiKeHHe Ha 3aXKUMaX OJIHOTO
U3 3JIeMEeHTOB OylneT paBHO HYyJO? D.A.C. 3JEMEHTOB OJH-
HaKOBBI.

780. [IBa reHepatopa ¢ OAMHAKOBBIMH 3.A.c. §=6B u
BHYTPEHHHUMH conpoTuB/aeHusiMu r;=0,50m u r,=0,38 Ow
BKJIIOUEHR! [0 cXeMe, H3oOpaxeHHo# Ha puc. 123. Conporusie-
HUsi, pe3sHcTopoB Ry=2 OMm, R;=4 Om, R;=7 Om. Haiitu Ha-
npsikeHus Vi u V, Ha 3axHMaX reHepaTOpOB.

781. Tpu snemedra ¢ 3.4.c. 6:=2,2B, §:=1,1B u
&5=0,9 B u BHyTpeHHHUMH CONpPOTHBAeHUAMH r;=0,2 OmM,
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rs=0,4 OM u r3=0,5 OM BKJIIOYEHE! B LeNb MOCJAELOBATENbHO.
Breuinee conpotusnenne uenn R=1 OM. Halitn nanpsxenne
Ha 3a)KHMaxX KaXXJoro sJeMeHTa.

782. Barapes u3 ueTbipex MOCJEIOBATENbHO BKJIOYEHHbIX
B LeNb 34eMeHTOB ¢ 3.1.c. §=1,25 B u BHyTpeHHUM conpo-
tuB/aenreM r=0,1 Om nutaer ABa napasJebHO COEJUHEHHBbIX
NIPOBOJIHKMKA C conpoTuBjeHusmMu R;=50 Om u R,.=200 Owm.
Hafitn mnanpsixenue Ha 3axumax GaTapen.

783. CKOJNBKO OJHHAKOBEIX aKKyMYJSATOPOB.C 3.4.C. &=
=1,25 B u BHyTpeHHum conporusieruem r=0,004 OmM HyXHO
B35iTb, YTOGBl COCTaBUTb GaTapelo, KoTopas NaBasa OB Ha 3a-
®uMax ‘Hanpsikenne V=I115B mnpu Toxe [=25A? 5

784, Barapes u3 n=40 mNOC/IENOBATENbHO BKJIOYEHHEIX
B leNb aKKyMYJSTOPOB ¢ 3.4.c. §=2,5 B u BHYTpeHHUM coO-
nporusneHueM r=0,2 Om 3apAKaeTCs OT CETH C HaNpsKEHHeM
V=127 B. Ha#tn 3apanHbfi TOK, €C/NH MOC/IeI0BATeNbHO B
enb BBeJeH MPOBOAHHMK C conpoTuBjieHHeM R=2 Om.

785. [IBa sJaemenTta ¢ 3.0.c. &i=1,25 B u &.=1,0B
M ONMHAKOBbLIMH BHYTPEHHHMH conpoTuBaeHusmu r=0,4 Om
coefiiHeHsl napasyenbHo (puc. 124). ConpoTuBJieHHe pe3ucTo-
pa R=10 Om. HaiiTu TOKH, TeKyliHe yepe3 pe3uCTOp H KaX-
B 3JIEMEHT.

'81,7' I X
f .
1|
é’z,T'IZ . R
j " =
——=1 &nl (82,73
R
—]
Puc. 124, Pue., 125,

786. Iea ssemeHTta c 3.4.c. §1=6 B u §:=5B u BuyT-
PEHHUMH CONPOTHBJEHHAMH ri=1 OM U r;=2 OM coenHHEHE!
no cxeme, usobpakenHol Ha puc. 125. Halitn tok, Tekymuii
yepes pesHcTop c conportuBieHHeM R=10 Om.

787. Tpu ONMHAKOBBHIX 3JeMeHTa ¢ 3.4.c. §=1,6 B u BuyT-
peHHuM conpotusjeHueM r=0,8 OM BKJIIOUEHH B LeMNb 1O CXe-
Me, nsob6paXkeHHOH Ha pHc. 126. MuanuamMnepMeTp NoKaswiBaer
tok /=100 MA. Conporusnienvnss pesucropoB R;=100M u
R3;=150OM, conporuBnenne pesucTopa R HeusBecTHo. Kakoe
HanpsixeHHe V nokasbiBaeT BonbT™METP? CONPOTHBIIEHHE BOJbBT-
MeTpa OYeHb BEJMKO, CONPOTHBJIEHHE MUJJIMAMIIEPMETpa npe-
HeOpexxumo MaJo.
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788. ConporuBienus pe3uctopoB Ri u Rz u 9. m. ¢. &y
H &, HCTOUHHKOB TOKa B CXeMe, H306paXKeHHO! Ha puc. 127,
u3BecTHbl. IIpH Kako# 3.4.C. &3 TPeTbero HCTOYHUKA TOK Yepes
pesucrop R; He Teuer?

)

Puc. 126.

789. Llenb M3 Tpex OAMHAKOBHIX MOCJEIOBATENbHO COEIH-
HEeHHBIX 3JIEMEHTOB C 3.1.C. & H BHYTPEHHHM CONPOTHBJIEHHEM 7
3aMKHYTa HaKopoTko (pHc. 128). Kakoe HanmpsikeHHe MOKaXeT
BOJIBTMETD, MOJKJ/IIOUEHHBIA K 3a)KHMaM OJHOTO H3 3JIEMEHTOB?

Puc. 128.

790. VicTouHHK TOKa C 3.1.C. &y BKJIOUEH B CXeMy, napa-
MeTpBl KOTOpo#t AaHbl Ha puc. 129. Haiitu 5.4.c. & uCTOUHHKA
TOKa M HalpaBJieHHe ero NOAKJIOUEeHHS] K BbBOJAM a H b, mpH
KOTOPHIX. TOK Yepe3 Pe3HUCTOp C CONPOTHBJIEHHEM R, He HJET.

791. JlBa s/eMeHTa C OJMHAKOBBIMH 3.K.C. & BKJIOUEHbI
B Uenmb nocJenoBaTeNbHO. DBHelnHee conpoTHB/EHHE [enH
R =5 Om. OrHoLlehHe HaNPs’KEHHsl HA 3aXKuMaX IEPBOro aJe-
MeHTa K HalpsKeHHIO Ha 3aXKUMaX BTOPOrO 3JIeMEeHTa PaBHO
2/3. Ha#iTu BHYTpeHHHE CONDPOTHBJIEHUS 3JIEMEHTOB 7y H Iy,
€CJIIH 1y =2r>.

792. JlBa OQMHAKOBBIX 3JeMeHTa ¢ 3.4.c. §=1,5 B u BHyT-
pennum conporusjenueM r=0,2 OM 3aMKHYTHl Ha Pe3HCTOD,
COTPOTHBJIEHHE KOTOPOIO COCTABJSIET B ONHOM CJydae R;=
=0,2 Om, B apyrom — R,=20 OM. Kak HYXHO COEIHHHTh
3JIeMeHTHI (MOC/Ie0BaTe/IbHO HJIH NapaJl/Ie/ibHO) B IEPBOM H_BO
BTOPOM CJydasiX, yToObl MOJYYHTb HAHOOMBIUHA TOK B LENH?
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793. Jlpa snementa ¢ 3.4.c. §i=4 B n £3=2 B u Buyr-
penHuMH conpoTuBieHusmn r;=0,25 Om u r3==0,75 Om BKJTIO-
ueHbl B cxemy,_usoﬁpax(enﬂylo Ha puc. 130. Conporusinenus
pesucTopoB Ri=10O0m u R5=3 Om,
eMKocTb KonzeHcatopa C=2 mMk®.
Hafity sapsn Ha KoOHAeHcaTope.

794. K GaTtapee W3 IBYX napal-
JIEIbHO BKJIIOYEHHBIX - 3JIEMEHTOB C
9.8.c. §i &2 H BHYTPEHHHMH CO-
NPOTHUBJIEHUSIMH 7§ U 7y, HOAKJ/IOYEH
pesuctop ¢ conporusiennem R. Haii-
T8 Tok [, Tekymmuii uepes pesucrop R, u Tokn /i u /. B nepsom
¥ BTOPOM 3JieMeHTaX. [IpH KaKuX YCJIOBHUSIX TOKH B OTAEJIbHBIX
uensx MOryT ObIThb PaBHBIMH HYJIO MM H3MEHATb CBOE Ha-
npaBJieHHe Ha 0OpaTHoe?

795. BaTtapes M3 n OAMHAKOBBIX aKKyMyJsTOPOB, CO€NH-
HEHHbIX B OIHOM CJiyyae [I0CJIef0BaTeJBHO, B JPYroM — ma-
paJlyieIbHO, 3aMBIKAeTCsl Ha PEe3UCTOp C CONMpOTHBJIeHHeM R.
[Tpu Kaxux ycJOBHSIX TOK, TEKYLIHH 4yepe3 pe3ncTop, B 06OHX
cayuyasx OyAeT ONHH M TOT Xe?

796. BaTapes U3 n=4 OQNHAKOBHIX 3JIeMEHTOB C BHYTPEH-
HHUM conpoTusJenuem r=2'0M, COELMHEHHBIX B OJHOM CJyyae
MoCJe0BaTeNbHO, B JAPYroM — napaJJesibHO, 3aMBIKaeTcsi Ha
.peauctop ¢ conporuBnenneM R=10 Om. Bo ckoabko pas no-
Ka3aHue BOJbTMETPA B OJHOM CJyuae OTJIHYAeTCs OT NOKa3aHHs
BOJILTMETPaA B APyroM cirydae? ConpoTHB/eHHE BOJbTMETPa Be-
JMKO MO CpPaBHeHMIO ¢ R u r.

797. Kak u3MeHHTCS TOK, TEKYILLHH 4epe3 Pe3ucTop C co-
nporuBjeHneM R=2 Owm, ecnn n=10 OZHHAKOBBIX 3JIEMEHTOB,
COeZIHHEHHBIX MOCJeN0BaTebHO C 5THM PE3HCTOPOM, BKJIOYHTD
‘TapasjenbHo emy? 3.4.c. snemeHTta § =2 B, ero BHyTpeHiee
conporupyienue r=0,2 Om.

798. bBarapes cocraBnena u3 N=600 onuHakoBbIX 3/€eMeH-
TOB TaK, YTO 7 FPYINN COEAHHEHBI M0C/Ie/I0BaTeIbHO H B KaX0H
‘U3 HHX CONEPKUTCS /M 3JEMEHTOB, COEJHHEHHBIX NapaJsllesbHO.
3.n.c. KaXporo snemeHra ¢ =2 B, €ro BHYTPEHHEee CONPOTHUB-
aenve r=0,4 Om. [Ipn kakux sHayeHusix n W m Garapes, Oy-
AyuH 3aMKHYTa Ha BHellHe€ conpoTus/enue R=0,6 Om, otnact
BO BHEWIHIOI LENb _MaKCHMaJbHylo MmouuocTh? Halitn npu
STOM TOK, TeKYIIHH uYepe3 compoTuBieHue R.

799. EwmkocTtb anymmeTopa Q=80 A.u *)., Haiitu

*) EMKOCTBIO aKKyMyJasiTOpa naaunaema sapaa Q, KOTOPHIT NPOXOAUT
10 NEMH NpPH Pa3psiKe yepes Hee 3apsUKCHHOro akkymyJaatopa. [Ipu pas-
psIHOM TOKe./ M BpeMeHH pa3pAAKH T €MKOCTb aKKyMmyasrtopa Q=It n
BHpaXKaeT¢sl B aMnep-uacax (A-u),
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eMKoCcTb GaTaped u3 n=3 TaKux
aKKyMYJATOPOB, BKJIIOYEHHEIX MO~
¢/1e0BATE/IbHO H  NapaJsulesIbHO.

800. Haiitu emxoctb Gatapeu
aKKyMYJATOPOB, BKJIIOUE€HHBIX
no cxeme, u306paxkeHHOH Ha
puc. 131. EMKOCTb KaXJ0ro akKy-
myasTopa Q,=64 A .u.

801. Moct asis u3MepeHHsl CONPOTUBJIEHH c6aNaHCHPOBaH
TaK, 4TO TOK uepe3 rajgbBaHoMeTp He uper (puc. 132). Toxk
B npasoii BetBu /=0,2 A. Hafitu nanpsxenune V Ha 3amumax

Puc. 132,

HCTOYHHMKA TOKa. ConpoTHBIEHHS] pe3HCTOpOB Ry=2 OM, R,=
=4 OM, R;=1 Om.

802. Hafitn TokM, mpoTekaiolllie B KaXJOH BETBU LeMNH,
n3o6paxkeHHo#l ‘Ha puc. 133. D.1.c. HCTOUHHKOB ToKa &;=
=6,5 B u §3=3,9 B. Conporussiennsi pesuctopoB Ri=R,=
==R8=BR4=R5=R°=R=IO OM-

§ 21. PaGota ¥ MOWHOCTb ToKa. 3akoH Hmoynsi—JleHua

IMpu nepeMemeHny 3apsjia ¢ B 3JEKTPHUECKOM IIOJIe H3 TOYKH C IOTEH-
fluanoM @ B TOUKY C MOTEHLHAJIOM_ Py IEKTPHUECKHE CHJIBI COBEPIIAIOT
padoty

A=q (pr—0a) =4qV.
Ec/ 10 NPOBOJHKKY TeueT TOK /, To uepe3 nonepeyHoe ceyeHHe NPOBOLHHKA
B TEeYeHHE BPEMEeHH T MPOXOAMT 3apsAx ¢=Iv. [Io3TOMy NpH NpOXOKIEHUH
ToKa / 10 NPOBOJHHKY, Pa3HOCTb NOTEHIHANOB MEXIY KOHLIAMH KOTOPOro
paBHa V, aa BpeMs T coBepuaetcss pabora
A=]V7,

Mo 8aKOHY cOXpaHeHHS 3HEPrMHM Pe3yJIbTATOM 3Toft PaGoTH sBASETCS
TO, 4TO MPOBOAHHK NMPHOOBPETAeT CaM H repeAaeT OKPYKaIOUMM Te/laM SKBU-
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#aJICHTHOE KOJHUeCTBO SHepruu W B pasnuyHMX BEAax (B BHfe TeMIOYH,
MeXaHWYecKOH, XHMHUecKol SHepruu u T. A.). B uactHoctH, ecan npoucxo-
LUT BbIIeJIeHHe SHEPTHH TOIBKO B BUAE TeIJIOTH Q, TO

Q=W=1VT.

BaMmeHss B COOTBeTCTEMH ¢ 3aKoHOM Oma V Ha /R, nosyyaeM 3aKoOH
Oxoyas—Jlenna:

Q=I*Rt=V%*/R,

rie R — compoTHBJIeHHe NPOBOAHHK

B cucreme eanuny CH eaunnueit paGoTsl, SHEPTHHE H TEMJIOTH gBJISETCS
Oxcoyab (k). [TosToMy, ecin sjeKTpHUYeCKHe BeJHYMHBI BBIPAXKaTh B €QH-
Huuax cucreMsl CH (3apst B KyJIOHaX, TOK B aMmepax, CONPOTHBJIEHHE B
oMax H Pa3sHOCTb MOTEHIHATOB B BOJIbTAX), TO KOJHYECTBO TEIVIOTHI, BBIYHC-
JIsieMoe MO NMpHBeJelHbIM GopMyJiaM, NosydyaeTcss B JUKOYJISX.

MoIIHOCTb MOCTOSTHHOTO TOKa / NMpPH NPOXOXKAEHHH M0 MPOBOAHHKY C CO-
NPOTHBJIEHHEM R onpefessieTcsl COOTHOLIEHUAMH

N=W/t=1V=IR=V?R.

Enununei momuoctu B cucreMe eaunuy CU. ssasercs eamm (B1): 1 Br=
=1 Ix/l c=1 A-B.

D/leKTpHUeCKash SHEPTHsS MOMKET BBIPAXKATHCA TaKKe B eIUHHIAX, SB-
JISIOLMXCSl POH3BEAEHHEM eNUHHI MOLHOCTH W e[UHHI BPpeMeHH. B uact-
HOCTH, TaK Kak 1 Hx=1 Br.c, To0 1 kBt.y=10 rBr.y=3,6-10° Br.c=
=3,6-108 Tx.

Kosgduunentom nosieHoro zeiictBus (K. . A.) CHCTeMbI HasblBaeTcs
BeJIHUHHA

n=-—Tnoa 100 o5 —Woare—Wnorep g9 o,
Waarp 3aTp

rae Wyog — nosesHas paGota (sHeprus), Wgarp — TOJIHAA 3aTpaueHHas
sHeprus ¥ Wporep — NOTEPSAHHAST SHEPIHUSA.

803. Kakas sHeprusi (B rekroBarT-yacaX H JIXKOYJfX) 3a-
nacesa B aKKyMmyJarope ¢ 3.4.c. §=2 B, umeroem eMkocTh
Q=240 A.v? '

804. Kaxoil 3apsn npofiier no NpoBOAHHKY C CONPOTHBJE-
HueM R=10 Om 3a Bpemsi T=20 ¢, ecJii K €ro KOHLAM IPHJIO-
>keHO HampsikeHue V=12 B? Kakas npu stom Gyzer npousBe-
IieHa - paboTta?

805. Hackonbko H3MeHHTCS TeMmIepaTypa BOABI B COCYIE,
colepxaliem maccy Boxel m=0,2 Kr, ec/sH yepe3 NpPOBOJHUK,
noMelLeHHBIH B Hero, mpouen 3apsag g=100 Ki, a x koHuam
NPOBOAHHKA NpPHYIOXKEeHO Hanpsokenne V=20 B? Ypuenvuas
TenjaoeMKocTb Boabl ¢=4,2 ¥x/(kr - K).
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806. MoxXHO 14 BMECTO -ABYX Rapal/IeNibHO BKJIOYEHHBIX
3JIEKTPOIIUTOK MoLHOCTH N=500 Br Kaxnas BKJIOYHTH B
CeTb 9JIEKTPOKAMHH, KOTOphiil motpebaser Tok /=12,5 A npn
Hanpsikednn V=120 B, ecau NpefoXpaHHTeNb PacCYHTaH Ha
TOK, NMOTPebasieMbli IIHTKAMH?

807. Ha#itn nuomajb ceyeHHs: MPOBOAOB, OTBOASILIUX TOK
oT reHeparopa momnoctd N=1 I'Br, ecau Tox mepepaercs Ha
TpaHchopmaTop mnoA Hanpsikenuem V=15 kB. [lnotHOCTB
TOKa B NpPOBOJE He NO/UKHA mpeBbiliath j=10 A/MM2.

808. HyroBas neub norpebisier Tok. /=200 A or ceru @ Ha-
npsixenneM V=120 B uepes Or paHHYHBaIOllee CONPOTHBJIEHHE
R=0,2Cﬂx Haifith MolHOCTb, nMOTpeGJsieMylo Mmeybio.

809. HarpeBatenbHasi cnupasb 3JeKTpoannaparta AJls HC-
napeHnsi BOABI MMeeT npu Temnepatype {=100 °C conpotus-
neine R=10 Om. Kako#t Tok / Hamo mpomyckarb 4epes.sTy
cnupanb, uTo6BH anmapaT Hcnapsaa Maccy Boael m=100r
3a BpeMsl T=1 MHH? Y e/bHasl TENJI0Ta 1apoOGPa3oBaHHs BOAL!
A=2,3 MJIx/kr.

810. dnexTponeyb HO/KHA JHaBaTb KOJHYECTBO TEMJIOTHI
Q=0,1 MII:xx sa Bpemsa v=10 mun. KaxoBa Jo/m¥Ha G6HITH
IJIMHa HHXPOMOBOM NPOBOJIOKH  CeYeHHs §=0,5 mm?, ecan
Ieyb MpefHa3HauaeTcsl NJISL CeTH ¢ Hanpsikenuem V=36 B?
YnensHoe conmporuBieHue HHXpoMa p=1,2 MKOM-M..

811. KomHaTa TepsieT B CYTKM KOJIHYECTBO TEMJOTH Q=
=87 MII>x. Kakoit njuHbl [ Halo B3ATb HHXPOMOBYIO NPOBO-
JOKY AuaMerpa D=1 MM A/15 HaMOTKH 3JIEKTPONEYH, MOLAEP-
JKHBaloLlell TeMnepaTypy KOMHAThl HeuameHHOH? Ileub BKJIIO-
yaercs B ceTb ¢ HanpsixkeHuem V=120 B, ynenabHoe conpoTus-
jJenne Huxpoma p=1,2 MKOM-M.

812. B cocya, comepxamuii Maccy Boawl m=480r, nome-
IeH 3JeKTpoHarpeBartens MomHocTH N=40 Br. Hackonbko
H3MeHHJach TeMmmepaTypa BOABI B COCYZe, €CJAM TOK dYepe3
HarpeBaTeslb IPOXOAMJ B TeueHHe BpeMeHU T=21 Muu? ¥Yuesn-
Has TemnoeMkocTh Bouabl ¢=4,2 kIlx/(kr-K), TemnoemkocTb
cocyaa Bmecte c¢ HarpesateneM C,=100 x/K.

813. Haiiti momuocte N 3/€KTpoHarpeBaTessi KacTpIOJH,
ecJii B Hell 3a BpeMs T==20 MHH MO2KHO BCKHISITUTb 06GbeM BOJBI
V=2 a. K.n.x. anexrponarpesarens 1=70%. YnenvHasa Ten-
JIoOeMKOCTb BOIbl ¢=4,2 kJIk/(xr+ K), HauanbHast TeMnepatypa
Bomel t;=20 °C.

814. CkoJIbKO BpeMeHH HaJl0 HarpeBaTb Ha JEKTPOIIHTKE
momHuoctH N=600 Bt npwu x.n.n. n=75% Mmaccy Jbja m,=
=2 Kr, B3STOro npH temneparype t;=—16 °C, uto6b1 06paTHTh
ero B BOLYy, a BOAYy Harperb o Temneparypnl #,=100 °C?
YzenbHas — TennoeMKocTb  Jbfa  ¢,=2,1 kILw/(kr-K),
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ynenbHas Tenjota nnasneHus abaa r=0,33 MIDk/kr, yrens-
Hasl TemoeMKocTh Boabl c¢=4,2 kIx/(kr- K).

815. KakoBa n0o/kHa ObITb AJHHa HHXPOMOBOH NMPOBOJIOKH
xnamerpa D =0,3 MM, 4TOGH! PH BKJIOYEHUH NMOCJIELOBATENbHO
¢ 40-BaTTHOR JIAMIIOUKOH, paccqmaﬂﬂou Ha 127 B, npoBosioka
IaBasia HopMaJIbHBIH HaKaJl IPH HanpsiKeHUH

g:___(__L_ .o Becetn V=220 B? Yienbuoe conpoTHBJEHHE
A uuxpoma " p=1,2 MKkOm- M.

=0 816. PeoctaT ¢ MNOJHBIM CONPOTHBJEHH-

Puc. 134, eM R MOIKJ/IOUeH K CEeTH ¢ HanpsikeHueM V

(puc. 134). Bo CKOJIbKO pa3 H3MEHHTCH
norpebisiemass OT CeTH MOLLHOCTb, €CJH ABHXKOK peocTaTa
nepemMecTHTh Ha 1/4 JJMHBL OT ero KoHua?

817. HafiTh K.n.x. HacOCHOH YCTaHOBKH, KOTOpPas mnoiaer
B €IHHHUY BpeMeHH oGwveM Boxbl V,=75 n/c Ha BeICOTY A=
=4,7M uepe3 TpyOy, umewomyio ceuenne S=0,01 M2%, ecan
MoTOp motpebasier MowHocTh N=10 kBT.

818. MoTtopsbl aneKTponoe3fa NpH ABUMKEHHH CO CKOPOCTHIO
v=>54 kM/u notpebasiior mowHocte N=900 kBr. K.n.n. mo-
TOPOB H mepepawomux MexanusmoB 11=80%. Haiitu cuny 1aru
F, pasBuHBaeMyl0 MOTOpaMH.
© 819, )Kenesnasi u MeqHas NMPOBOJOKH OAMHAKOBHIX MJIHH
M CeyeHHH COeIHHEHb! MOCJENOBATeJbHO H BKJIOYEHHl B CETb.
Haiitu oTHOWeHHe KOJMUECTB TEMJIOTH, BHIAGNHBLINXCS B KaX-
IOo# NpOBOJIOKe. YJeNbHblE CONPOTHBJIEHHS XKese3a H MelH
paBubl  p;=0,12 MmkOm-M u p3=0,017 MxOm-m. Pemnts
3Ty Ke 3ajauy WJs cJjydas MapasileJbHOrO COeIHHEHHS
MPOBOJIOK.

820. )Kese3nast ¥ MelHas NPOBOJIOKH OAMHAKOBBIX JJIHH H
CeueHHi BKJ/IIOYEHBl B CETb Ha paBHBIE MPOMEXKYTKH BpeMeHH
CHayaJla [ocJIeloBaTeJIbHO, 3aTeM HapaJienbno. Halith orHo-
[IEHHe KOJIMYECTB TeIVIOTHl, BBHIAGTUBIINXCA B MPOBOJIOKAX
B O0OHX cJyyafX, €CJH MO KeJe3HOH NpPOBOJIOKE TEK OIUH
H TOT K€ TOK. YJeJbHbIe CONPOTHBJIEHUS Keje3a H MENH pPi=
=0,12 MmkOmM'M ¥ p,=0,017 MKOM-M.

821. 3a Bpemst T;=40 c B HeNH H3 TpeX OLHHAKOBHIX IMPO-
BOJHHKOB, COEIMHEHHBIX MapaJieJIbHO H BKJIOYEHHBIX B CETb,
BBIAE/IHIOCh HEKOTOPOe KOJIHUECTBO TEMJIOTH. 3a KaKoe BpeMs
T3 BBUIGJHTCS TaKO€ e KOJHYECTBO TEMJIOTHl, €CJH NPOBOI-
HUKHY COEJHHHTb MOC/EeOBATENHHO?

822, JlBa OXMHAKOBEIX 3JIEKTPOHArpeBaTeNs, norpeGisito-
KX Kaxapl MomHocTh N=200 Br npu wnanpsikenun V=
=120 B, AAUHHBIMH ¥ TOHKHMH NPOBOJAMH MOAKJIOYEHH K HC-
TOYHHKY - TOKa. Haiitu conpotuBnienne npoBogoB R, ec/d mpH
nocJieloBaTeJbHOM M NPH NMapajjieIbHOM COeJMHEHHSX Harpe-
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BaTe/ell OHH BHIENSIOT B €IMHHIY BPEMEHH OJHO H TO e
KOJIHYECTBO TEMJIOTHI.

823. B asnekTpoualinuke ' AByMs HarpeBaTe/IAMH Heo6Xxo-
IHMMO HarpeTb o0beM BOAbE V=2 JI'OT KOMHAaTHOH TeMIepaTyphl
(%=20 °C) mo Temneparypbl kuneHus. Kaxuplii HarpeBareib,
BKJIIOUEHHLI B CeTb OTHEJNbHO, BhHIIENAET MOUHOCTh Ny=
=250 Br. Uepe3 kakoe BpeMs 3aKHNIHT BOJa, €CJIH €€ MOJOrpe-
BaTb OAHUM HarpeBaTe/ieM WJM ABYMS, BKJIOUEHHEIMH B TY e
CeTb MOCJeAOBaTeNbHO WJM NapaJJjeabHo Apyr apyry? K.m.m.
HarpeBatenss 1M=80%. V¥YIeibHas TeNJOEMKOCTb BOIBI €=
=4,2 gJIx/(xr- K).

824, DyekTpouallHMK KMeET B HarpeBaTefie IBe CEKILHH.
[Tpu BkJ/IIOUEHHH NepBOH CeKUMH BOJa B YailHHKE 3aKHIaeT 3a
Bpemsi T;=10 MHH, a NpHU BKJIOYEHUH BTOPOH CEKIHH — 3a
BpeMst T,=40 muH. Uepe3 Kakoe BpeMmsl 3aKHIIHT BOJa, €CJIH
BKJ/IIOUUTb 00e CeKIUM MapaslelbHO MJM MOCJ/eH0BaTeNbHO?

825, [lBe namnbl UMEIOT OAHHaKOBble MouiHOCcTH. OjiHa M3
HHMX pacCyHTaHa Ha Hanpsikenue V;=120 B, npyrasi — Ha Ha-
npsikenue V,=220 B. Bo ckojbKko. pa3 oTiHualOTCS CONpoO-
THBJIEHHST JaMII?

826. Kakoe conmporuBsenne umeror 40- B 75-BaTTHHIE JaM-
Mbl, pacCYHTAHHbIE Ha BKJIIOUEHHE B CEThb C HanpsikeHuem V=
=120 B'»‘q{l(axon TOK TedYeT yepe3 KaxKAylo Jammy?  ~

827. Kakyio MowHOCTb GyaeT NOTpedIsTh 25-BaTTHAS JlaM-
MoyKa, paccyuTaHHas Ha Hanpspkenye Vi=120 B, ecau ee
BKJIOUHTb B CeThb ¢ HanpsikeHuem V,=220 B?

828. 100-BaTTHa# JlaMna BKJIOYEHA B CETh C HaMpsIKEHHeM
V=120 B. ConpotuBieHHe snaMibl B HaKaJEHHOM COCTOSTHHH
GoJiblle, YeM B XxoJ04HOM (pu TemnepaType 4,=0 °C), B 10 pas.
Haiitn TemneparypHbiii Ko3(HIHEHT CONPOTHBIEHHS MaTepHUa-
Ja HHTH H CONPOTHBJIEHHE JaMIbl B XOJOJHOM COCTOAHHH,
€CJIM BO BpeMs TepeHHsl JaMNbl Temnepatypa Hutu ¢=2000 °C.

829. Haiiti conporusaenne 100-BaTTHOH JlaMIBl NIPH KOM-
HatHOH Temneparype f,=20 °C, ecqiH NpH -HANPSKEHHU CETH
V=220 B temnepatypa HutH ¢=2800 °C. TemneparypHbIil KO-
s¢puuMeHT CONPOTHBJIEHHS MaTepHada HUTH a=4.10"3 K-1

830. K ucroynuky Toka c 3.4.c. =140 B na paccrosiuuu
/=400 M oT Hero MNOAKJIOYeHa JaMila, pacCUHTaHHas Ha’
nanpsokerne V=120 B u momuocts N=100 Br. Kak uamenur-
cs TaleHHe HanpsiKeHHs Ha JaMmIe, ecqH NapaJlJiesbHO el
NOAKJIIOUHUTb BTOPYIO TaKyIO 2Ke .nalvmy? YznenbHOe COMpPOTHB-
Jenre npoona p=0,028 MkOM-M, ero ceyenune S=] mm?.

831. Ha xakoe paccrosinue [ MOXHO TepenaBaTb 31€KTPO-"
SHEPrHI0 OT HCTOYHHKA TOKa € 3.4.c. & =5 KB TaK, 4To0bl Ha
Harpyske ¢ conporusienuem ' -R=1,6 xOwm  Bbzensiiach:
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momHocts N=10'kB1? ¥Ynmenbnoe compoTufeHue npoBoa
0=0,017 MkOM-M, ero ceuenHe S=1 mm2.

832. Tlon kakum HanpsikeHueM V HYXKHO nepeflaBaTh 3JIeKT-
posHepruio Ha pacctosiuue [=10 kM, 4TOGbI NPH MJIOTHOCTH
T0Ka j=0,5 A/MM? B CcTalbHBHIX MpoBolax ABYXIPOBORHOH
JNHHAH 3JIEKTPONepefaud MOTepPH B JHHHM cocTaBasiH 1%
flepefaBaeMoii MOIIHOCTH? YJeJbHOEe COMPOTHBJEHHE CTalH
0=0,12 MxOMm- M.

833. Llenb cocTOMT H3 JABYX mNapasjiesbHO BKJIOYEHHBIX
namn momHoctH N=30 Bt kamnas. [lorepu mouiHocTH B noa-
30RAMHKX npoBogax coctaBasiior 10% nose3HOH MOIHOCTH.
Ha#itn nanpsikenue Ha 3a)XMMaX HCTOYHHKA TOKa, €CJH OH
obecneunBaeT B lenH Tok [=2A.

834. Ot HcTOUHMKA TOKa ¢ HanpskeHnem V=750 B neob-
XOAUMO nepeaath MmollHocTh N=5 kBT Ha HekoTopoe paccrosi-
aue. Karoe HanGosbinee cOnpoTHB/IEHHE R MOMKeT HMeThb JIHHHS
meperayH, 4ToGbl MOTEPH 3Hepruu B Hell He npeBbiwand 10%
fepeaBaeMol MOLHOCTH?

835. Kako#i HawmGosblieii MOMIHOCTH 3JEKTPONeYb MOMKHO
YCTaHOBHTb B KOHLE JIBYXNPOBOJHOH JIMHHH, HMeloLlel cogpo-
TuBJenne R =10 O™,  ecTM. HCTOUHHK TOKa pa3BHUBAET MOLl-
Hocte N=6 kBr npu nanpsxenun V=1 kB?

836. [1Ba mapa/siesIbHO COENHHEHHBIX Pe3UCTopa C CONpo-
THBJIEHUSMH R;=6 OM u R,=12 OM nogxJiouensl mocjeioBa-
TeJIbHO C Pe3UCTOPOM, HMelolmHM conpoTtiBiaenne R=15 Owm,
K 3aXKMMaM reHepartopa ¢ 9.4.c. § =200 B u BHyTpeHHuM co-
nporusiieHueM r=1 Om. HafiTH MOUIHOCTb, BHIIENSIOULYIOCS
Ha pesucrope Ry,

837. SnemeHT ¢ 3.4.c. §=12 B ¥ BHyTpPeHHUM CONPOTHB-
JeHueM r=4 OM 3aMKHYT Ha conpotus/ieHHe R=8 Om. Kakoe
KOJIMYECTBO TeMJIOThl OyAeT BHIAEASATbCS BO BHEWHEH Lenu
B €AMHULUY BPEMEHH?

838. HaiiTu nosHylo MOIIHOCTb 3J€MeHTa NPH COMpPOTHB-
JeHHH BHewHe#d meny R=:4 OM, ecqH BHyTpPeHHee CONpPOTHB-
‘neHye sjementa r=2 OM, a HanpsiKeHHe Ha €ro 3a’Kumax
V=6 B.

839. Barapes asjemeHTOB, 3aMKHYTas Ha CONpPOTHBJEHHE
R,=2 Owm, naer tok /,=1,6 A. Ta e Garapesi, 3aMKHyTast Ha
conpoTuBaenue R,=] OM, naetr tox [,=2 A. Hailtu moi-
HOCTb, TepseMylo BHYTPH 6aTapeH BO BTOPOM CJydae.

840. Ha#itu s.1.c. & ¥ BHyTpeHHee CONpPOTHBJEHHE ! aK-
KyMyJ/1aTOpa, ecay npu Toke /;=15 A OH OTZaeT BO BHELIHIOW
uens mMoulHocTs N;=135 BT, a npu Toke /,=6 A — mowHOCTD
N,=64,8 Br.

841. K ucrouHuKy Toka ¢ 3.4.c. §=8 B moagkmouena Ha-
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rpyska. Hanpsixenue Ha 3a)knMax uctounuka V=6,4 B, Hai-
TH K.M.I. CXEMBI.

842. Ha#tu k.n.a. cxembl, H3o6paxeHHoll Ha pwuc. 135.
Conporub/enns pe3uctopoB Ry=2 OM n R;=5 Om, BuyTpeH-

Hee COMpOTHBJNEHHe HCTOYHHKa TOKa  r= ey
=0,5 Om. TR
843. Hafitu «k.n.x, cxemsl, B Kotopylo | — |
BKJIIOUEH 3/EMEHT C 9.4.c. & H BHYTPEHHHM 7
CONPOTHBJIEHHEM 7, €CJIH TOK B LENH paseH /. ”
Berpasutb K.n.4.: gepe3 &, r u I; yepes conpo- r}

THBJIEHHE BHeliHeHl Henu R W BHyTpeHHee cO-
NPOTHBJIEHHE 3JIEMEHTa r; 4epe3 3.4.G. JieMeH-
Ta & ¥ HanpsKeHHe Ha €ro saxumax V.

844. Haiitn 1OoK / B 1enmum akKyMyssTopa ¢ 3.0.c. &=
=2,2 B, ecan conporuBienne sHewHel wenu R=0,50m
¥ K.M.A. cxemMh n=65%.

845. HaiiTn BHyTpeHHee COMPOTHBJEHHE aKKyMyJsitopa r,
ecJIi [IpY 3aMeHe BHEIHero conpoTubaenus Ry=3 OM Ha R.,=
=10,5 OM K.D.A. CXEMBI YBEJHUHJICS BABOE.

846. bBatapes u3 n=06 nocsejoBaTeNbHO BKJIIOYEHHEIX 3Je-
MEHTOB ¢ OJMHAKOBhLIMH 3.4.c. §=1,5 B nutaer Tokom /=
=0,28 B 1Be nocsefoBaTeNbHO BKJHOUEHHBIE JIAMILI C CONPO-
THBJeHHeM R=12,5 Om kaxnasa. Haiitu K.n.1. 6aTapen u BHyT-
pEHHee COMNPOTHBJEHHE 3JIEMEHTa.

847. Tlpu BKJIOYEHHH 3JIEKTPOMOTOPA B CeTb C HaNpPSKEHH-
em V=120 B on norpebnser ok /=15 A. Halitn mommuocts,
noTpebasieMyl0 MOTOPOM, H €FO K.N.A., ‘€CJAH CONPOTHBJEHHE
o6MoTKH MoTopa R=1 Om.

848. HaiiTn 3aBHCHMOCTb: MOLIHOCTH Nj, BHIAENISIEMOH BO
BHELUHEHN UeNH, MOIHOCTH N3, BhZe/sieMOH BHYTPH HCTOYHHKA
TOKa, a TaKXe noJaHoit momHoctH N=N;-+ N; pa3BuBaeMmo#
MCTOYHHKOM, OT CONpPOTUBJEHHUs BHewHed uenu R. [TocTpouts
rpagUKH 3THX 3aBHCHMOcTeH. D.4.c. HcTouHHKa &=15 B, ero
BHYTpEHHee conpoTusJenue r=2,5 Om.

849. Haifitn conporup/ienne R; BHelIHeH LeNMH 3JeMeHTa,
npH KOTOpPOM MollHOocTb N, nmoTpebJsiemasi BO BHeIUHeH uemnw,
TaKasl e, KaK ¥ NpH conpoTusjeHny R,=10 OM. Buytpennee
CONpOTHBJIeHHe 3JeMeHTa r=2,5 Owm.

850. K akkymynaTopy € BHYTPEHHMM CONDOTHBJIEHHEM
r=1 OM noakmoyeH HarpeBaTe/Jlb C CONPOTHBJIEHHeM R=
=8 OM. 3aTeM napa/JieibHO C [EPBHIM MOIKJIOYHIM BTOPOH
TaKo# Xe HarpeBaTesib. HaliTu oTHOLIEHHE KOJIHYECTB TENJIOTH,
BHIAEJSIOUNXCS B €IHHHIY BpEMEHH BO BHeIUHef Neny.

851. K HCTOYHHKY TOKa C BHYTPEHHHM COMpPOTUBJEHHEM
r=1 OM NOZKNIOYAIOTCH J[Ba pPE3HCTOPA € CONpPOTHBJEHHEM
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R=0,5 Om kaxasifi. OQHH pa3 Pe3UCTOPHI NMOAKJIOYAOTCS MO-
CJIeI0BATeIIBHO, Apyro#i pa3 — napaJsenbHo. Ha#itH otHome-
HHE MOILHOCTEH, BbIAEIOMHKXCS BO ‘BHELIHeH LenH B OGOHX
cAyyasnx. .

-852. DaTapesi cOCTOMT W3 napa//eNbHO COEAHHEHHBIX 3JIe:
MEHTOB ¢ 3.4.C. §=5,5 B U BHYTpEHHHM CONpPOTHBJIEHHEM 7=
=5 Om. Ilpu Toke Bo BHewHeid uenu /=2 A nosesaxas moll-
noctb N=7 Bt. CKo/MbKO 3/IeMeHTOB HMeeT GaTapesi?

853. HarpeBartenab, umeiomuit conporuBienne R =25 Owm,
MHTaeTcs OT ABYX ONHHAKOBBIX aKKYMYJSITOPOB C BHYTPEHHHM
conporuBienreM r=10 Om. IlapannenbHo uAH mOCJEROBa-
TEILHO CJIeNYeT COENHHHTb aKKyMYJSTOPBI, YTOOBI MOJYYHTb
B HarpeBartese GOJBIIYRD MOLHOCTb?

854. DnektpoBo3 maccel m=300 T ABHKeTCS BHHM3 MO rope
co ckopocTbio v=36 KM/4. YkJ0H ropsl a=0,01, cura cornpo-
THBJIEHHA JBHXKEHHIO 3JIEKTPOBO3a COCTABJSET 3% or neict-
BylolieH Ha Hero CHJbl TsxkecTH. Kakofi TOK mporekaeryepes
MOTOP 3JIEKTPOBO3a, €CJIH Hanpsikenue B cetn V=3 kB u k.n.1.
anektpoBoda N==80%?

855. M3 oxHoro nyHkTa B ApYroi nepenaeTcs 3JeKTPOIHEp-
rus, .aMramoliias ycTaHoBKYy MotuxoctH N=62 kBr. Conpo-
THBJIeHHe NpoBojoB JuHHU R =5 Om. Haiitn nanenue Hanpsa-
MEHHS B JIMHUH, NMOTEPH MOLLHOCTH B Hell W K.M.A. MepelayH,
ecIH Tepelaya OCYLLECTBJISIETC NPHU HanpspkeHusx V,=
=6200 B u V,=620 B.

856. Kakoe conporus/ienne R IOMKEH UMETb Pe3UCTOP H3
HHXPOMOBOI NPOBOJIOKH, BKJIIOYUEHHBIH [OC/IEL0BATENBHO C J1aM-
no#, 4Ttobbl Jlamna ropesa HOPMaJbHBIM HAaKaJoOM MPH Hanps-
weHnn V=220 B, ecin maMna paccuntaHa Ha HanpsikeHue Vo=
=120 B npu momHocTn N=60 Br? Haiitn anuny ! npoBosokH,
ecau ee yJenbHoe conporusienue p=1,0 MkOm-M, a ee ce-
yenne S=0,5 mm. :

857. Haum MOMIHOCTb N, BBIEJNSAOIYIOCS BO BHeMIHEH
LeMH, ‘cocTosilell U3 ABYX DPE3HCTOPOB C CONMpPOTHBJEHHEM R
KaXk[blfl, ec/IH Ha PEe3HCTOpPaX BEIAEJSETCS OJHA H Ta XK€ MOLI-
HOCTb KaK IPH NOCJIEJOBaTe/NbHOM, TaK M NMPH Mapasiie]bHOM
COeJIMHEHHH. I.1.C. HCTOYHHKA ToKa & =12 B, ero BHyTpeHHee
conporuByenue r=2 Om.

858. Kakyiwo momuocts N norpebssier cxema, H300parKeH-
Has ‘Ha pHuc. 136? D.n.c. snementa &=12 B, ero BHyTpeH-
Hee conporuBjenne r=~0,4 Om. ConpoTHBJIEHHS PE3UCTOPOB
Ri=2 Om, =4 Om, Ry;=3-0OM, R;,=6 OM wu
R,=10 Om. .

859. Tpu OOHHAKOBBEIX 3J1eMEHTa C 3.1.C. & H PE3UCTOPbI
C CONpOTHBJIEHHeM R KaxIbli BKJIOYEHBbL B Llelib, H300paxKeH-
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Hylo. Ha puc. 137. HaliTh MOwHOCTb, BBIAENSAIOULYIOCS Ha BCeX
COMPOTHBJIEHUSAX CXEMHI.

860. s cocTaB/ieHHS] €JIOYHOH THPJAHABI HMEETCS fli=
=10 namnoyek mowHocTH N=2 BT npy HOMHHAJIbHOM Hampsi-
x)euuu Vi=4 B u HeKoTOpOe YHCJIO JIaMIIOYeK, HMEIOIHX Ty Ke
MOIIHOCTb NpPH HOMHHaJIbHOM Hanpsikenuu V,=8 B. Kakoe
MHHHMAJIbHOE YHCJIO A3 8-BOJIBTOBBIX JIAMIIQUEK HYKHO B3SITh,
yTOGBI, 106GABUB HX K AECSATH 4-BOJBTOBRIM, COCTABHTb I'HPJISH-
1y AJs1 BKJIOYEHHS B ceThb C HanpsikeHueM- V,=120 B?

861. HMcToyHHK TOKa 3aMBIKalOT MepBbIH pa3 Ha CONPOTHB-
nenue Ri=9 Owm, BTopo#l pa3 — Ha conpoTusyeHue R,=4 Om.
OG6a pa3a 3a OIHO H TO e BpeMsi Ha COPOTHBJIEHHAX BbIEISET-
Cf ONHO M TO Ke KOJHYeCTBO TemJoThl. HaliTH BHyTpeHHee
COTNPOTHBJIEHHE 7 HCTOYHHKA.

862. [Ipu ogHOM M TOM 2Xe HaNpSIKEHUH OJHA JaMma Io-
TpebJsieT MOIIHOCTD, B Ba pa3a GoJsbluylo, yem npyras. Haiitu
MotmHocTH Ny U N,, norpebjisieMble KaXIOH JaMImoH NMpH HX
[OCJ/IE0BATE/IbHOM BKJIIOYEHHH B LIENb, ‘€CJIH BMECTE OHH B 3TOM
caydae noTpe6asioT MouwHocTh M.

863. Ot HCTOYHHKA TOKa HeOGXOAHMO NepefaTb Norpe6H-
temo MomHocTb Ny=4 kBt. ComnpoTuB/eHHE NOABOASIIHX
npoBonoB R=0,4 Om. Kakoe Hanps:keHHe JO/KHO GBHITH Ha
3aXKHMaX MCTOYHHKA, YTOOBI IOTEPH MOLL- 1l i~
HOCTH B MpoBojax cocTaBssinu 4% no- i i
TpeG/IAeMOl MOIIHOCTH? G G,

864. Kougencatop emkoct# Cj, HMelo- \ ¥
Uil 3apsy ¢;, COENHHSIIOT Yepe3 Pe3UCTOp Us Gy
C KOHJEHCAaTOpPOM eMKOCTH C,, HMEIouHM {,' I
3apsil g.. Kakoe KonuuecTBO TenmyoTel Q P)
BoIfe/sieTcsl Ha pesucrope? CoelHHSIIOTCST IH
[IPOTHBOIOJIOXKHO 3apsi2KEHHble OGKJ/aiKH. Puc. 138

865. Haiitu snepruto W Gatapen KoH- T
JIEHCAaTOPOB, H300pakeHHOH Ha puc. 138, mpuH pPa3oMKHYTOM H
samkHyToM KJoue K. Ewmxoctu kougencatopos C,=C, C,=
=2C, Cy=C/2, C4==C. 3.i.c. HCTOYHMKA TOKa paBHa &.
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- § 22. 3aextposn3. 3akoHbl Papanes

DJIeKTPONN3OM Ha3blBaeTCs BBIIEJNEHHWe BellleCTBAa Ha 3JEKTPofax, Mmo-
TPYKEHHBLIX B PacTBOP HJIH PachJiaB 3JeKTPOJIHTA, NPH NPOXOMKICHHH TOKa.
Macca m BeIIenMBIIETOCS NPH “5JIEKTPOJIN3E BELIECTBA COTNACHO M e P BOM Y
sakony da P alles MpoONOPUHOHATbHA 3aPALY ¢, NPOWeNWEMY Hepes
PECTBOP HJIH DacIiaB SJeKTPOJHTA:

m=kqg=~Fix,

rae / — TOX B 0€nu, T — BPEMs €ro NPOXOXAeHHs, a KOd(bOhHLHEHT npo-
MOPLHOHANBLHOCTR k, pa3NHuHBI A pa3AbIX BellecTB, HOCHT Ha3BaHHe
SJIEKTPOXHMHYECKOTO 3KBHBAJEHTa W BbIPAXKAETCH B KUAOZDAMMAX HQ KY-
aon (kr/Ka).

Cornacko BToOpoMy 3akoHy Papales 3TeKTPOXUMHYe-
CKHiI SKBHBaJIeHT BeIeCTBAa NPSIMO NPONOPHHOHANEH MOJNAPHON macce W
STOTO BellecTBa M OGPAaTHO NPONOPUHOHANEH IO BAJCHTHOCTAM Zi

p= A
“FTTFr
TZie XHMHYECKHiI SKBHBAJIEHT BElleCTBa A= |/z BHIpaXaeTcs B KUAO2paMMax
Ha mosb (kr/Monw), MNocrosnnas Papages F (B kysonax Ha smoab) UMeeT LJis
BEEX BEIHIECTB ORHO W TO Ke 3HadeHHe U paBHA NPOH3IBEAEHHIO MOCTOSHHON
ABoraznpo N4 Ha 3ieMeHTapRBII 3/eRTPHUYECKHR 3apsl e:

F=N 46=96 484,56 Ku/monb=~9,65.10* Ka/moub.

3ra nocToSHHAs MOKa3hIBaeT,>KaKoil 3apsii LOJKeH NMPOHATH yepe3 pacTBOP
SJIEKTPOJINTA I TOro, 4To6bl Ha SJEKTPOIe BHIIENHJACh Macca BellecTBa,
YHCJIEHHO paBHas €ro XHMHUeCKOMY SKBUBAJEHTY.

IMoncTaBuB B (opMysy mepsoro sakona Papajes BHpaxeHHe s K,
noayunM o6bealMHeHHHA 3akon Papanesn:

B

m=ﬁl‘c.

866. Haiitn snekTpoxumunueckuii sKkBUBajJeHT HaTpus. Mo-
JasipHasi Macca Hatpus u=0,023 Kr/Mo/b, €ro BaJIEeHTHOCTb
2=1. Tlocrosinnass Papanes F=9,65-10* Kn/mosb.

867. LlnHKOBBIF aHOL MacChl m=>5 T MOCTaBJEH B 3JEKTPO-
JINTHYECKYIO BaHHY, 4Yepe3 KOTOpYI HpPOXOAMT ToK [=2 A.
Uepes Kakoe BpeMmsi T aHOI MOJIHOCTbIO H3PACXOAYeTCs Ha MOo-
KPBITHE METaJ/UVIHUeCKUX H3HeNHH? DIEeKTPOXHMHUYECKHH SKBH-
BaJieHT UHHKa k=3,4-10~7 kr/K.

868. Haiitn nocrosinnyio ®apapesi, ec/iH NpH NPOXOKIe-
HUH 4Yepe3 3JIeKTPOJHTHUYECKYIO BaHHY 3apsiia ¢=7348 Ka Ha
KaToJie BBIAGNHIACh Macca 30JI0Ta m=>5 r. X HMHYECKHi 5KBH-
BaJieHT 30stora A=0,066 Kr/MOJB.
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869. HaiiTu snemeHTApHBIH 3/MeKTPHUECKUE 3apAA e, €C/IH
Macca BelIecTBa, YHCJEHHO PaBHAS XMMHYECKOMY SKBHUBAJIEHTY,
conepKUT No=N,/z atoMOB HJIHM MOJEKYJ.

870. Moaspnas macca cepebpa wu,=0,108 xr/mMosb, ero
BaJIEHTHOCTb 2;=1 M 3JEKTPOXHUMHUYeCKUH 3KBHBa/EHT k;=
=11,18-10"7 kr/Ka. Hafitu 3/1eKTpOXHMHUECKHH SKBHBaJIEHT
30J10Ta k,, €CJH MOJSIDHAs Macca 30J0Ta pe=0,197 kr/moab,
€ro BaJIEHTHOCTb Z;=3.

871. Haiitu Maccel BemecTB, BbIAETHUBILHXCS 3a BpeMs
©=10 y Ha KaTojaX TPeX 3JEeKTPOJIUTHUECKUX BaHH, BKJIOUEH-
HBIX TNOCJIeOBaTeJbHO B CETh IOCTOSIHHOIO TOKA. AHOIB! B BaH-
HaX — MelHbIH, HUKeJeBBIH U .cepeOpsiHbIH — ONyLLeHBl COOT-
BeTcTBeHHO B. pactBopbl CuSQ,, NiSO, u AgNO,. IlnorHocTb
TOKa NpH 3JekTposnuse j=40 A/M2, niollaab KaTola B KaXIoH
BanHe S=D500 cM2. DJEKTPOXHMHUYECKHE 3KBHUBAJIEHTH MeIH,
HuKe1sl U cepebpa k;=3,3-10"7 kr/Ka, k,=3-10"7 kr/Kn u
ky=11,18-10"7 kr/Ka.

872. Tlpn HHKeJMPOBAHHHM H3JeJNHH B TeYeHHe BpeMeHH
T=2 4 OTVIOXKHJCA cJo# HuKeas tomuusan [=0,03 mMm. Haiitu
[JIOTHOCTb TOKa IPH 3JEKTPOJh3e. DIEKTPOXUMHUECKHH IKBH-
BaJeHT HHkenss k=3.10~7 kr/Ka, ero naotHocts y=8,9X
X 10% Kkr/m®.

873. AmnepMmerp, BKJIIOUEHHBIH MOCJIEROBATENBHO C 3JIEKT-
pOJIMTHUECKOH BaHHOH, mnoxaswiBaeT TOK [l,=1,5 A. Kakyio
NOMpaBKy HalAO BHECTH B [OKa3aHHe aMmIlepMeTpa, ecjH 3a
BpeMa T=10 MUH Ha KaToOfle OTJIOXKHJ/aCh Macca MelH Mm=
=0,316 r? DyeKTpoXHUMHYECKMH 35KBHBaJIEHT MeiH k=3,3X
X 10~7 kr/Ka.

874. )Kenast nNpoBepHTL NPaBHJIbHOCTL MOKa3aHMH BOJBT-
MeTpa, ero MOAKJIOUH/IHN NapalljieJIbHO Pe3NCTOPY C H3BECTHBIM
conporuByaenneM R =30 Owm. IlocnenoBatesbHo B O6LIYIO LieNb
BKJIOYHJIM  3JIEKTPOJIMTHYECKYIO BaHHY, B KOTODPOH Belercs
3/71eKTPO/IH3 cepebpa. 3a BpeMsi T=5 MHH B 3TOH BaHHE BEHI-
nenusaach macca cepeépa m=55,6 vr. BoabT™Merp noka3ssiBas
nanpsikenue Vo=6 B. HaliTu passoctp Mexay noxasanuem
BOJIbTMETPA U TOUHLIM 3HAYEHHEM MaJleHHs] HaNpsKeHUsl Ha
pesxcrope. . DJIeKTPOXUMHUECKMH  SKBUBaNeHT  cepebpa
k=11,18X10"7 kr/Ku.

875. s cepeGpeHHs JIOXKEK uepe3 pacTBOP coJH cepebpa
B TeueHMe BpeMeHH T=>5 4 nponyckaercs Tok [=1,8 A. Kato-
IOM cayXaT n=12 JIoXeK, KaX[asl U3 KOTOPbIX HMeEEeT IJIO-
mwaxb nosepxHocTH S=>50 cm2. Kakofi TomumuHbl c10i cepebpa
OTJIOXKHUTCSA Ha JIoXKax? Monspras macca cepebpa u=
=0, 108 xr/Mo/1b, €ro BaJIEHTHOCTb 2=1 H IJIOTHOCTb Y==
=10,5-10% kr/m®.
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876. JIBe 3JeKTPOJIMTHUECKHE BaHHBI BKJIOUEHBI MOCHENO-
BaTéJbHO. B nepBoll BaHHEe HaXOAMTCS PacTBOP XJOPHUCTOTO
“xenesa (FeCly), BO BTOpPOH — pacTBOpP XJIODHOro XKeJsesa
(FeCl;). HafiTh macchl BhIIENHUBLIErocsl Keje3a Ha KaTolax
H XJiopa Ha aHOLaX B KaXJOH BaHHE NPH NMPOXOXIEHUH uepe3
BanHY 3apafa ¢=9,65-10" Kn. Monsipeble Macchl xeJse3a
u xJyopa m, =>55,85-10"% kr/Moab u p,=35,357-10~% Kr/Moab.
. 877. 1lpu snekTposnse pacTBopa CEpPHOH KHCJOTHI (CuS0,)
pacxoayercsi MomwHocTh N=37 Br. Hafith conporusienne
8J/IEKTPO/IMTA, €CJH 3a Bpemst T=50 MUH BbIIeJsETCS Macca
pogopoga m=0,3r. MonspHags wMmacca Boiopoja M=
=0,001 kr/mMoJb,: €ro BaJieHTHOCTb z=1.

878. Tlpu snektponuTHyeckoM cnocobe MOAYYEHUS HUKeNs
Ha efnHHIy Macchl pacxoayercs W =10 kBt -u/kr sjekrpo-
SHEPrHH. DJIEeKTPOXHMHUECKHH SKBHBaJeHT HHKenas k=1,08X
X 1073 kr/(A-u). IlpM KakKOM HampsiKeHHH TNPOHU3BOAUTCSH
SJIEKTPOJIH3?

879. Hafitu Maccy BuiieqauBlIedcs MeIH, €CaU IS €€ I10-
JyueHusl SJEKTPOJUTHYECKMM croco6oM 3aTpaueHo W=
=5 KBT-4 3/1eKTPO3HEPrUH. DNEKTPOIH3 NPOBOAUTCS NPHU Ha-
npsixkenun V=10 B, xk.m.j. ycranoBku n=75%. SJIeKTpo-
XUMHYecKHi skBHBaJieHT MelH k=3,3.1077 kr/Ku.

880. Kako#l 3apsin npoxoAHT qepea pacTBOp CepHOH KHC-
"ol (CuSO,) 3a Bpemst =10 ¢, €c/iM TOK 3a 3TO BPeMs PaBHO-
MepHO Bo3pacTaer ot /;=0 no /,=4 A? Kakas macca mean
BbIfeJIsIeTC NPH 3TOM Ha Karofe? DJIeKTPOXHMHYECKHH 3KBH-
BaJjienT meau k=3,3-10~7 xr/Ku.

881. Ilpu patpnﬂnpoxaaﬂuu MeaM ¢ nomomblo 3JIEKTPOJIH3a
K TIOCJIEJOBATeNbHO BKJIOYEHHEIM 3JIEKTPOJUTHYECKUM BaHHAaM,
‘'HMelollHM oflee conporuBiaeHne R=0,5'0OM, noaBeieHO Ha-
npsikenue V=10 B. Ha#tTu maccy uuctoit Menu, BeaenBLIeH-
cA Ha KaToJax BaHHH! 3a Bpems (=10 4. D.4.c. noasipusaLiu
&=6 B. DiekrpoxuMuueckKuii 3KBHBaJeHT Meln k=3,3X
X 10~7 gr/Ka.

882. Ilpu »sJjexTposu3e BOABI uepe3 3JEKTPOJTHTHUECKYIO
BaHHY B TeueHHe BpeMeHH T=25 MuH e Tok /=20 A. KakoBa
TeMneparypa ¢ BblIeNHBLIErocsl KHCJIOPOIa, eCIH OH HaXOAHTCS
B obovemMe V=111 nox naBnenuem p=0,2 MIla? Monspnas
macca Bombl u=0,018 Kr/Mo/b. DJIEKTPOXHUMUUECKHH 3IKBHBa-
JIeHT KucJjopona k=8,29.10~8 kr/Ku.

883. Ilpu sjeKTpoIHTHUECKOM crioco6e NOJydeHHsT aslioMHU-
HHUS Ha eIMHHNY Macchl pacxoayercss Wy, =50 kBT u/kr snekt-
PO3HEPTHH. DJIEKTPOJH3 MPOBOAMTCS NMPH HaNpsKeHHH V,=
=16,2 B. Kagum 6yaer pacxoj sjektposHeprud W,, Ha exu-
HHIy Macchl npu HanpsikeHuw V,=8,1 B?
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§ 23. MarHuTHOe noJe TOKa.
INeKTPOMArHUTHAS MHAYKLHSA

BoKpyr mpoBOIHMKOB ¢ TOKOM M TOCTOSHHBIX MarHHTOB 0Bpasyercs
MarHuTHoe mnoJe. IIpH noMemeHHH B MarHMUTHOE MOJ€ MPOBOJHHKA C TOKOM
Ha OTPE30K NPOBOJHHMKA AeHCTBYET CHJIa, 3aBHCAIAs OT OPHEHTALMH OTpe3Ka
B POCTPAHCTBE, NMPONOPHHOHANBHAS LAHHE STOTO OTPE3Ka H TOKY B HeM.

MarnuTHOe nosie XapakTepH3yeTcsi MarHHTHOH MHAYyKuHeil B. Maruur-
Hasl UHAyKUHSA B Hanpas/ieHa BIOJb OTPe3Ka NPOBOXHHKA C TOKOM, ec/H -
STOT OTPE30K OPHEHTHPOBAH TaK, YTO Ha HETO CO CTOPOHE! MarHHTHOIO TIOJA
He JeficTayeT cuna. Ecam MarnuTHas MHAYKUKMS B nepreHAMKYJIApHA K Ha-
[PaBJeHHI0 OTPe3Ka, TO MOAYAb MarHHTHOH HHAYKUHH

B = Fay/Il,

rae ! — JMHHAa OTpPe3Ka NPOBOAHHKA, | — TOK, TeKYMIHH B HeM, Fpax —
MaKCHMaJibHAas CHJa, HeHCTBYOLIasi HAa OTPE30K NMPOBOAHHKA B MarHUTHOM
noste. . ’

B cucreme emunnn CH, korja cujia BeIpaxkaeTcsi B HbIOTOHAX, TOK —
B aMniepax, a AJHHA — B MeTPax, efHHHIEH MaTHUTHON WHAYKUUH SBJASETCH
rmecaa (Ta).

Ecin B HeKOTOpO# 06/1acTH MPOCTPAHCTBA H3BECTHA MalHHTHAA HHAYK-
LHsA, TO Ha MOMeLIeHHbIH B 3TOH 06JaCTH OTPe30K NMPOBOAHHKA IJHHHI [,
10 KOTOPOMY TeueT TOK /, fefiCTBYeT cO CTOPOHbI MarHHTHOIO MOJIA CHJa

F=1IBlsina, (16)

Tlle 0 — YroJ MeXLy HanpaBJeHHeM MarHUTHON WHAYKIHH H OTPE3KOM NpPo-
BofHHKa. ‘Hanpas/enye 5Toit CHJIbI ONPENEETCA TP aBH I OM J€B 0 ff
P ¥ K H. 3aMeTHM TaKxke, 4TO 3TO NMPABHJIO MOXKET CJIYXKHTb H JJIA OmpeJe-
JIeHHSl HanpaBJieHUs MarHNTHOH HHAYKIMH, €CJH H3BECTHBl HampaBJeHHe
CHJIBI, JeHCTBYIOUEH Ha OTPe20K NMPOBOAHHKA C TOKOM, H HamnpaBJ/ieHHe TOK4.

BcnoMoratenbHoi BeJHYMHON, XapaKTepH3yiolueil MarHHTHOE MOJe,
AIBJISeTCS HANPSAKEHHOCTs MarHUTHOro noast M. Mony.b u Hanpassenue Ha-
NPSKEHHOCTH MaCHHTHOTO NOJS B JAHHOH TOYKe MPOCTPAHCTBA MOTYT GbITh
HaliieHHl, ecJIl M3BecTHH (popMa, pa3Mepel M Pacro/IOXKeHHe KOHTYpa, Mo
KOTOPOMY TeueT TOK, CO3AAIOWME MarHUTHOE MoJse, M caM 3TOT TOK. B wacr-
HOCTH, MOAYJb HaNpSXKEHHOCTA MAarHHTHOTO MOJs, CO3JaBaeMOro OueHb
IJIHHHBEIM TIPSAMOJTMHEHHHIM NPOBOAHHKOM, IO KOTOPOMY TeueT ToK /, B
TOYKaX, JIeKAUIHX Ha PacCTOSHHAX 7 OT NMPOBOAHHMKA, BhIpaxaeTcs B BHIE

H=1/2nr. 17

B 3ToM csyuae JIMHHM MHAYKUMH MAarHWTHOTO NoOJs (MIHHHH, HalpaBJleHue
KacaTeJIbHOM K KOTOPHIM B /060t TOUKe COBNALaeT C HApaB/eHHeM MarHHT-
HOM MHAYKUMH B B 3TOH TOUKE) NPEACTaBJAAIOT COGOH OKPYMKHOCTH C LEHT-
paMH Ha NPOBOJHHKe, JIeXKallHe B INIOCKOCTSX, MepPNeHAHKYJISIPHLIX K IpOo-
BOJHHKY,
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B cucreme eamnun CH enuHuue# HanpsXXeHHOCTH MarHHTHOTO MOAS
‘sBJSETCS .amnep Ha memp (A/m). .
" EcJH M3BeCTHA HAMPSIKEHHOCTh MaTHHTHOIO noas H, To MarauTHyio
AMHAYKIHIO B MOXHO HaliTH no ¢opmyJae

B=ppf. (18)

3necs pp=4mn-10=7 I'u/mM=12,56-10~7 Th/M — MaruuTHas nocTosHHas,
a | — oTHocHTesbHast (Ge3pasMepHasl) MaATHHTHAsI NPOHHLAEMOCTb BelleCTBa
(OTHOCHTEABHO MATHHTHOH NPOHHLAEMOCTH BaKyyMa), 3HaueHHs KOTOpPOil
apuBonaTes B Tabanuax. s BakyyMa pw==1; ;I BCeX BelUecTB, KpoMe
deppoMarHeTHKoB (Kese3a, HUKeasl, KoGaJbTa M HEKOTOPHIX CMJIABOB), [
OYeHb MaJlo OTJIHYAeTCH OT eNHHHUBL. [ (peppOMarHeTHKOB L CHJbHO 8a-
BUCHT OT HamnpsXKEHHOCTH MarHHTHOTO noss H U MoXKeT OCTHraTh AeCATKOB
THICSY,

A3 dopmyabr (18) caenyer, uto B cucreme eanunn CH sennunnet H u B
UMEIOT PasHble PasMEPHOCTH M HX YHC/IOBHE SHAUEHHs Pa3siHuHEL

MarHuTHBIM NOTOKOM (MOTOKOM MarHMTHON MHAYKUHMH) Yepe3 HeKOTO-
PYIO NOBEPXHOCTh IVIONIaAH S HA3LIBAETCH BeJIHUMHA

®=BScosa,

Tlie 0 — Yron MeXJAy HanpaBjieHHeM MarHHTHOR HHAYKUMM B B HOpMaJbio
(nepnenanKyJaApoM) K nosepxHocTH. [1pu 3ToM noxpasymeBaercs, 4TO BeJH-
ynHa B €os & BO BCEX TOYKAX MOBEPXHOCTH ONHA M Ta Xe, [IpH moBepxHo-
CTAX CJOXHOI (OPMEI, KaK, HanpuMep, MOBEPXHOCTb, OPaHHYeHHAss BHTKa-
MH KaTYLIKH, CIefyeT HaliTH NOTOKH uepes OTHeJbHble YYacTKH NOBEPXHOCTH
(yepes mOBEPXHOCTH, OTPaHHUEHHBIE OTIEJLHLIMM BHTKaMH), a 8aTeM CJo-
XHTb 9TH NOToKH. B crcreme enunun CH enmunueli MATHUTHOTO NOTOKA SIB-
asetcs ebep (B6): 1 B6=1 Ta.m2,

Ec/M MarHHTHOe moJe BHI3BaHO TOKOM I, MPOTEKAIOMWHM MO KaKOMY-
160 KOHTYPY, TO MAarHUTHBIA MOTOK Yepe3 MOBEPXHOCTb, OFPaHHYEHHYIO
STHM KOHTYPOM, NPONOPLHOHaJEH TOKY:

O=L], 19)

rae L — WHOYKTUBHOCTb KOHTYPa, KOTOpas 3aBHCHT OT FeOMeTPHUESKHX
cBOMCTB (GOPMHE! M pasMepoB) KOHTYpPa W MaTHUTHBIX CBOMCTB (MarHUTHON
NPOHHIAEMOCTH) OKpyxatoweii cpexpl. B cucteme epunnu CH uHAYKTHB-
HOCTb Bhipaxaercss B eenpu (IH).

Ilpu W3MeHeHHHM MarHWTHOIO TMOTOKA 4epe3 MOBEPXHOCTb, OrPaHHYEH-
HYI0O HEKOTODHIM KOHTYPOM, B STOM KOHType HHAyUHpYeTcs 3.1.c. &
(3.3.c. HHIYKIHMH), PaBHasi CKOPOCTH M3MeHEeBHs MarHHUTHOLO MOTOKa:

&=—AD/A¢, 20
rape AQ — H3MeHeHHe MarHUTHOTO MOTOKa, Af — NMpPOMEXYTOK BpeMeHH,

B TeueHHe KOTOPOro MPOM3OLLIO STO H3MeHeHHe, a 8HAK MHHYe OTpaxaer
npaBuio JleHua, COrJIaCHO KOTOPOMY HMHAYyLHPYeMass B KOHTYpe 9. I, C.
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BHSHBAET TOK TAKOrO HAaMPABJECHHS, YTO MaTHHTHOE MOJE 3TOFO TOKa mpe-
NATCTBYET H3MEHEHWI0 MarHMTHOrO NOTOKa. B GoJbLIMHCTBE ciy4aeB npu
YHCJTOBBIX PacyeTax 3TOT 3HAaK MOXKeT GbITb OMyIeH.

Ilpu ABHIKeHHH B MarHHTHOM TOJIe HE3AMKHYTOTO MPOBOAHHKA B 9TOM
NPOBOAHKKE HHAYUHMPYeTCs 3. A €., KOTOpasi MoXeT ObTh HaiifeHa mo ¢op-
myase (20), ecnn cuuTath, uto A® — noOTOK uepes
Iowangs, «3aMetTaeMyio» NPOBOAHHKOM 3a BpeMs Al
(a puc. 139 nuomams S, «3aMeraeMas» NpoBOA-
HHKOM ab NPH ero mepeMelleHHH K3 TNoJoXKeHHs |
B NMOJIOXKeHHe 2, SalUTpHXoBaHa). B atoM ciyuae
TOK B NMPOBOJHHKE He BO3HHKAeT, HO MeXIy KOH-
UaMH TPOBONHHMKA MNOSIBJASETCA Pa3HOCTb MOTEH- Puc. 139
UAAIOB, paBHas 9. A. C. HHAYKIUA &. .

Ec/iH MarHHTHBIA NOTOK Yepe3 NMOBEPXHOCTh, OTPaHHYEHHYIO KOHTYPOM,
H3MeHsIeTCs BCIEACTBUE H3MeHEHHs TOKa, POTEKaloulero o 3ToMy KOHTYPY,
TO B KOHTYpPe HHAYLUDYeTcs 9. A. C., KOTOPYIO Ha3LIBAIOT 9. A. C. CAMOMH~
nykuuu. [1py nocrosHHOi HHAYKTHBHOCTH L (T. e, MpH HeM3MeHHBIX MaTHUT~
HOIt NMPOHHLAeMOCTH Cpefbl; pa3Mepax M ¢opMe KOHTYpa) 9. A. C. CaMOUH-
ILYKUHH

& =— A®/At=— LAI/At,

rae Al — u3meHeHHe ToKa 3a BpeMs Af,

884, Munykuus ofHOPOZHOrO MarHutHoro moas B=2 Tu.
HaliTh HanpsKeHHOCTb MarHHTHOTO NOJIS *).

885. HanpsixkeHHOCTb OXHOPOZHOT'O MAarHUTHOTO MOJIST JJIHH-
Horo cosieHonfa f=1/In/l. HaliTn MarHHTHYIO HHAYKUHIO B XKe-
JI3HOM CepJEYHHKE COJIEHOMJA, eClH AJHHA CoJeHouja l==
=50 cM, umcio BuTKOB n=500, Tok [=10 A. MarHutHas
NPOHHIAEMOCTh kenesa u=5000.

886. HaiiTy MarEUTHYIO NPOHHIIAEMOCTb Kefe3a, ecJH Ha-
NpsXKEHHOCTb MarHUTHOro noJist B xkenese H =800 A/m, a Mar-
uuTHasi MHAyKuus B=5 Ta.

887. Tlpsmoit npoBofHUK ANMHBI [=1 CM pacriosioXKeH mnep-
NEHAMKYJISIPHO K JIMHHSIM HHAYKLUHH B ofHopoxHoM mode. Ka-
Kasi cHJa JeHCTBYeT Ha TPOBOAHMK, €C/IH 10 HEMY HIET TOK
[=1A, a wmarHutHas wuHayKuuss B=10 mTa?

888. Ilpsmoit npoBoauuk ab anuabl [=0,2 M U Macchl m=
=5 I NojBelIeH rOPH30HTAJbHO Ha JBYX HEBECOMBIX HHTAX 04
H ob B OJNHOPOXZHOM MArHUTHOM Iose. MarHMTHasi MHAYKLHS
B=49 MTn1 u nepneHauKy/sipHa K NMPOBOAHHKY (pHuc. 140) **).

*) 3ech W jaJjee, TAe 3TO He OFOBOPEHO B YCJIOBHH 3aflaul, MaTHUTHAs
NPOHHLAEMOCTb CpPeab! p—l 1 B GOPMyJIbHbIC BHIpaXKEHHS He BXOJHT.

**) KpyKOK ¢ TOYKOH 03MA4aeT, 4TO HMAYKUHA HANDaBACHA HA YHTa-
TS MepreHAHKYAAPHO K nnocxocm pHCYHKa, B KOTOPOH JieKar BeKTOpr
I uF.

151



Z Yz - Kakofl TOK-Haflo NMPONYCTHTb 4epes npo-

0 BOAHHK, 4TO0bl OJlHA M3 HHTell -pa3opBa-

8@ Jlacb, €CJIH HHTb. pa3pbiBaeTcss NPH Ha-

A I T rpyske, paBHO# Hiu npeBbalomel Mg=
— b =39,2 MmH?

a 889. Ha npsMoH mnpOBOAHMK JJIMHbI

mq [=0,5M, pacnoJIOXeHHBI# NepPneHAHKY-

F - JSIPHO K JIMHHSIM HHAYKIHH MardHTHOTO

Puc. 140, noJst, neHCTByeT CHJI F=0,15 H. Ha#iru
’ TOK /, mporexaioliuil B MPOBOAHHKE, €CNH
varuutHas HHAyKRuUHg B=20 mTa.

890. Mexny nosocaMH MarHuTa NOJABeLLEH TOPH3OHTAaNbHO
Ha JBYX HEBECOMBIX HHTSX NPSIMOH NPOBOXHHK MJIHMHH [=
=0,2mM u Maccel m=10r. VHIyKUHUS OXHOPOAHOrO MarHHT-
Horo nonst B=49 MTsn W nepneHAHKYyJsipHa K NPOBOJAHHKY.
Ha kakoit yrosn oo OT BEPTHKAJIH OTKJIOHATCS HHTH, NOLIEPIKU-
BalOlllHe MPOBOAHHK, €CJHU I10- HEMY NPONYCTHTb TOK [=2 A?

891. Haiitn HanpsikeHHOCTb A W HHAYKUUIO B MaTrHUTHOrO
0JIs IPSIMOTO TOKA B TOYKE, HAaXOAAWeACs Ha PaCCTOSTHUH 7=
=4 M OT npoBoAHHKa, ecau Tok [=100 A.

892, TOCT 8.417—81 paer takoe ompeaejeHHe e€IUHHLEI
CHJIBI TOKa — amnepa: «AMIep paBeH CHJie HEH3MEHSIOLLerocs
TOKa, KOTOPBHI MPH NPOXOXIEHHH N0 ABYM MNapaJiiebHBIM
NpsIMOJIMHEHHBIM POBOAHUKAM GeCKOHEUHOH JJIMHBI H HHYTOX-
HO MaJloii MNJIOUaZH KPYrOBOrO MOMNEPEYHOro CEeueHHsl, pacho-
JIOXXEHHBIM B BaKyyMe Ha pPacCTOssHHH | M OIMH OT Apyroro,
BBI3Ba/l Obl HAa KaXJOM yyacTKe NPOBOJHHKA IJIHHBI 1 M CHJY
B3auMogielicTBusl, paBHyio 21077 Hs. Hcxons u3 atoro ompe-
NeJIeHHs], BBIYHCJAHTD MarHUTHYIO MOCTOSIHHYIO [Lo.

893. Haiitu cuny B3aumoneHcTBHS, NPHXOASMLYIOCA Ha
eIMHHIY JJMHEL NPOBOXOB BO3LYIIHOH JIHHUHM 3JIEKTporepe-
Rauu, ecyy TOK B JiuHuM /=500 A, a paccTosiHHe MeX1y npo-
BogaMH r=50cM. .

894, Munykuus ofHOPoAHOro MarHuTHoro noas B=0,5 Ta.
Haiitn mMaruuTHbIé nOTOK yepe3 miomanky S=25 cm?, pacrmo-
JIOXXEHHYIO MepPNeHAHKYAsPHO K JIHHHAM HHAYKOHH. Yemy
6yHeT paBeH MArHMTHBIA MOTOK, €CJM MJOWAAKY MOBEPHYTh
Ha yroa ¢=60° OT nepBOHAYaJbHOTO MOJOXEHHS?

895. HaiiTh MarHuTHyIl0O HHAYK-
M0 U MarHUTHBIH MOTOK Yyepes rore-
pedyHoe ceyeHHe HUKEJEBOro Cepjeu-
HHKa coJieHonaa (puc. 141), ecan
HanpsXKeHHOCTb OJHOPOJHOTO . Mar-
HUTHOI'O MOJSI BHYTPH COJIEHOHAA
Puc. 141, H=25 gkA/m. Ilnomaapr nonepeysoro
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ceyeHusi ceppeyHnka S=20 cM?, MarHMTHas NPOHHIAEMOCTb
Huxens p=200.

896. MarHuTHBI/ NOTOK Yepe3 NonepeyHoe ceyeHHe KaTyll-
KM, umeoteil n=1000 BUTKOB, H3MeHU/ICS Ha BeaHuuHy AD=
=2 MB6 B pesyJibTaTe U3MEeHEHHS TOKa B Karylke or /1=4 A
no 1,=20 A. Ha#iTu MHAYKTHBHOCTb L KaTyILKH.

897. Burox miowann S=2 cM? pacnosoxeH MNepHeHAHKY-
JIIPHO K JIMHUSIM MHAYKLHHM OJHOPOIHOTO MarHUTHOTO INOJIA.
Haiitn nmHpyuupyemyio B BHTKe 3.4.C., €C/H 3a Bpemsi Af=
=0,06 ¢ MarHuTHas MHAYKLHS PaBHOMEPHO yObiBaeT OT Bj=
=0,5 Tom -no B,=0,1 Tu. '

898. Kakoii MarHHTHBIH NMOTOK NPOHH3BEIBAJ KaXXAbI# BUTOK
KaTylikH, umetollei- n=1000 BUTKOB, ecJiy NpH paBHOMEPHOM
HCUE3HOBEHHH MAarHUTHOrO noJis B TeueHHe Bpemenn Af=0,1 ¢
B KaTyLuKe HHAyuupyercd 3.A.c. §=10 B?

899, Pamka B ¢opMe paBHOCTOPOHHEro TpPEYroJbHHKa IO-
MellleHa B ONHOPOLHOE MarHUTHOE [OJie ¢ HaNpSKEHHOCTBIO
H=64 xA/M. HopMasb K NJIOCKOCTH PaMKH COCTAaBJISIET C JIH-
HHSMH HHAYKIMH MarHuTHOro noJast yron oo=30°. HaliTu auny
CTOPOHE! PaMKH @, €CJIH B PaMKe NPH BHIKJIIOUEHUH NOJIS B Te-
yenne BpemenH Af=0,03 ¢ wuHAyuHpyercas 3.4.c. &=
=10 mMB.

900. KBazpaTHasi paMKa co cTopoHOH a=10 cM momellueHa
B ONHOPOZHOE MaruurtHoe moJse. HopManb K MJIOCKOCTH paMkH
COCTaBJISIET C JHHHAMH HHAYKIHH MarHHTHOTO NOJS yroJ o=
=60°. HafiTn MarHuTHYI0 HHAYKLHIO B 3TOro moJisi, ec/iu B pam-
K€ NpPH BBHIKJIOUEHHH TnoJs-B TeyeHne BpemeHH Af=0,01 c
MBAYyUHpYeTCcs '3.4.c. &=>50 MB.

901. Tlnockuii BuTOK nuomagd S=10 cM? nomelleH B Of-
HOPOJHOE MarHHTHOE ToJie NMEePNeHAHKYJSPHO K JIHHUSAM HH-
aykuuu. Conporuienne BuTka R=1 Om. Kakoit Tox I mpo-
TeueT 110 BHTKY, €CJM MAarHHTHAas MHAYKUHUS moJs Gyaer: yOb-
BaTh co ckopocthio AB/A{=0,01 Ta/c?

902. Ilnockuil BuTOK mnJowand S=10 cmM? nomelleH B of-
HOPOAHOE MarHuTHoe mnoJje c HanpsixkeHHocTblo H =80 kA/M,
nepneHHKyJAspHOE K JHHUAM HHAYKIHH, ConpoTHB/IEHHE BHT-
ka R=1 Om. Kako#t 3apsix nporeyer no BUTKY, ecqau moJse 6y-
JIeT Hcue3aTh C IMOCTOSIHHOM CKOPOCTBIO?

903. KakoBa HMHIYKTHBHOCTb KAaTYIIKH C JKeJE3HBIM cep-
JIEYHHKOM, ecaid 3a Bpemsi Af=0,5 ¢ TOX B uenu H3MeHHJCSH OT
11=10 A no /,=>5 A, a Bo3HUKILas NPH 3TOM 3.1.C. CAMOHHIYK-
unn &=25 B?

904. T[IpoBOmHMK IJMHBI [=2 M JBMKETCS B OXHOPOXHOM
MaTHHTHOM II0JI€ CO CKOPOCTbIO v=>5 M/c, NepneHAHKYASPHOH
K [POBOAHMKY H JIMHHHAM WHAyKuuH noas. Kakas s.u.c.
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HHEYUHpPYeTCST B MPOBOJHHMKE, eC/AH MarHHTHas MHRYKUHS
B=0,1 Ta?

905. CaMOJIET JIETHT TODH3OHTANbHO CO CKOPOCTBIO U=
=900 kM/u. HaliTi pa3HocTb MOTEHIHAIOB, BO3HUKAIOLYIO MEXK-
Iy KOHLAMH KpBLIbEB caMoJleTa, ec/H BepTHKaJbHas COCTaB-
JSAOWAsi HHAYKUIMH 8€MHOr0 MarHuTHoro nonasi By=0,5 MxTa
H pa3Max KpbUIbeB camoJseta =12 M.

906. C kakoH CKOPOCTBIO JOJIKEH JIBHraTbCS HPOBOAHHK
AAuHBL [=10 cM nepneHAUKYJISIPHO K JIMHHAM HHAYKLHH ORHO-
POAHOrO MarHHUTHOTO HOJIs, YTOOB! MEXKIY KOHLAMH NTPOBOAHHKA
BO3HHKJ/A pasHocTb norenuuanos V=0,01 B? Ckopocts npo-
BOAHHUKA COCTABJSieT C HanpaBJieHHeM ABHXEHHS NpPOBOAHHKA
yron o=30°. JIMHHH MHAYKUHH NEPHNEHAUKYJSPHBl K MHPO-
BOAHHMKY, uHaykuuss B=0,2 Tax.

907. Kaxoil TOK uier uepe3 ra/JbBaHOMETP, NPHCOEAHHEH-
HBIHl K 2KeJIE3HOJOPOKHBIM PesibcaM, MpPH NPHOIHKEHHH K HeMy
noesna co cKopocTbio v=60 kM/4? BepTHKasibHasi cOCTaBJ/SAI0-
Iasi HMHAYKUUH 3€MHOrO MarHutHoro mnojsi Bo=>50 mxTax.
Conpotusienue ranbBaHoMerpa R=100 OM. Paccrosinne mex-
oy penbcamu [=1,2 M; penbCH CYHTaTb H30JHPOBAHHBIMH
IAPYyr OT Ipyra H_OT 3eMJH.

908. KBanpaTHaﬂ paMKa cO CTOpoHO#H [=2 cM noMelieHa
B OJHOPOAHOE MarHUTHOe noJsie ¢ uHAykuued B=100 Ta. Ilno-
CKOCTb DPaMKH NepIEeHANKYJNSIPHA K JHHUAM HHIYKUUH MOJS.
Conporusienve pamkd R=1 Om. Kaxoii Tok mnporeueT no
paMKe, eCJIH ee BBIABHNaTb U3 MAarHHTHOrO IOJSI CO CKOPOCTBIO
v=1 cM/c, TepUeHAUKYJsPHOH K JHHUAM HHAYKUMH? [loJse
HMeeT Pe3KO OuepuyeHHble TPaHHLbI, U CTOPOHBI paMKH napaJ-
JIeNIbHBl 3THM TPaHHLAM.

909. IIpoBosiouHBbIH BHTOK mJjowafgd S=1 cM2, HMeIHH
conporusienne R=1 MOM, NpoHH3bIBaeTCS OXHOPOIAHBIM Mar-
HHUTHBIM [OJIEM, JIMHHY HHAYKUHH KOTOPOro NeprneHIuKYJsapHbI
K MNJIOCKOCTH BHTKa. MarHUTHasi MHAYKUHS H3MEHsieTcs CO
ckopoctbio AB/A#=0,01 Ta/c. Kakoe KONHY4ECTBO TEMIOTHI
BBILIEISIETCS B BHTKE 3a €JMHHUIYY BPEMEHH?

910. IlpsMoyronbHasi pamKa, NMOABHXHasi CTOPOHa KOTO-
po#i uMeeT AJMUHY [, MOMELEHA B ONHOPOAHOE MAarHHUTHOE IoJie
¢ uHAyKLuel B. T1nocKkocTh paMKH HepneHIuKYJIsipHa K JIMHHU-
SIM MHAYKUUH MarHUTHOrO noJisi. [ToJBHXHYIO CTOPOHY, KOTO-
pasl BHayaJle COBMNaJiaeF C NPOTHBOIMOJIOKHON eif HEMOXABHKHOI,
Hay#HalOT JABHIaTb PaBHOMEPHO CO CKOPOCTbIO v. HafiTu 3aBu-
CHMOCTb TOKa / B paMKe oT BpemeHH {. COnpoTUBJIEHHE €IHHUIbI
JITAHBI TIPOBOJAHHKA PaBHO R,.

911. [IBa .napa/ijiebHbIX, 3aMKHYTBIX Ha OJHOM KOHIE
NpoBOja, PaCCTOSIHHE MeXAY KOTopbiMH /=50 cM, HaXoAsiTCs
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B.OJHOPOJHOM MarHHTHOM moJe ¢ uHaykuueii B=>5 mTa. Ilno-
CKOCTb, B KOTOPOH paclosioXeHHl NPoBOJa, NMepleHArKy/IsipHa
K JIMHUSIM HHAYKUMH nons. Ha npoBoaa mnososken merasnnuge-
CKHH MOCTHK, KOTODBHI MOXeT CKOJIb3HTb MO NpoBojam 06e3
Tpennsi. Moctuk nox aefictBuem cuabl F=0,1 MH apuxercs
co ckopoctbio v=10 M/c. HAiiTu conpoTupienue -R MOCTHKA.
ConpoTHBJIeHHEM NPOBOAOB MpeHe6peyb.

912, Pamka u3 n=1000 BUTKOB, HUMeOIHUX MJaomagp S=
=5 cM?, 3aMKHYTa Ha ra/jbBaHOMETD C CONPOTHBJeHHeM R=
=10 kKOM 1 noMellleHa B OZHOPOJHOE MarHHTHOE MoJie C HHAYK-
uvett B=10 mTn, npuuem JuHHN HUHAYKIHUU MOJS NepNEHAU-
KYJSIPHBI K ee MJOCKOcTH. Kakoi 3apsin g mpoTeuer 1o uenu
rajbBaHOMETpPA, €CJIM HanpaBJeHHe HHAYKUHMH MarHHTHOrO
MoJsl MJIaBHO HM3MEHHUTb Ha oOpaTHoe?

913. 3amKHyTas KaTylnika AHameTpa D ¢ YHCJIOM BUTKOB 71
NoMellleHa B OJHOPOJHOE MAarHHTHOe NoJe ¢ uHAaykuueh B.
[TnocKoCTh KaTYLIKU' NEPNeHAUKYAApHAa K JIHHHAM HHAYKUHH
nons. Kakoll 3apsin ¢ mpoTeyeT no UeNH KaTyLIKH, €C/IH ee
noBepHyTh Ha 180°? IIpoBosioKa, M3 KOTOpO#l HaMoTaHa Ka-
TyIKa, HMeeT MJIOafb CedeHHs S H YAeJNbHOE COMPOTHBJIE-
HHE .

914. B uenp BKJ/IOYEHBI MOGJENOBATENBHO HCTOUHHK TOKa
¢ s.n.c. §=1,2 B, peocrar ¢ conporusieneM R=1 Om u Ka-
TYILKa ¢ HHAYKTHBHOCTBIO L=1 'H. B nenu nporekan nocrosu-
Hbifl TOK [o. C HEKOTOPOro MOMEHTa CONPOTHBJIEHHE peocTata
HAYMHAIOT MEHSTb TaK, YTOGbl TOK YMEHBINAJICS ¢ MOCTOSTHHOM
ckopocteio  AJ/At=0,2 A/c. KakoBo co-

NpOTHBJIEHHE R; uenu cnycrs BpeMms (=
=2 ¢ Mmocje Hauala W3MeHeHHS] TOKa?

915. Kaxkoil Tok / mokaxer amnepmerp
B cxeme, H306paxkeHHOH Ha pHc. 142, ¢ d
€CcJM  HMHAYKIHUS NepNneHAHKYJISPHOIO K
MJIOCKOCTH PUCYHKa OJXHOPOJHOrO MarHmuT-
HOrO MNOJIS MEHSIETCS ¢ TeYeHHeM BPeMeHH
no 3akoHy B=k?? Toukn ¢ u d nexar Ha
KOHIAaX AMaMeTpa NPOBOJIOYHOTO KOJbLA.
ConpoTHB/IEHHE €IHHHLE! AJMHBI TPOBOJIOKH paBHO R;; IHa-
MeTp KoJsblla paseH D.

916. Ksanpathasi paMKa cO CTOPOHOH a=1 cM moMmelleHa
B OJHOPOJAHOE MarHuTHoe noJe ¢ Huaykuueit B=10 mTxa Taxk,
YTO JB€ CTOPOHbI PaMKH NePNeHAHKYNsAPHBl K JMHHAM HHAYK-
LMY [OJISl, a HOPMaJlb K TIJIOCKOCTH PaMKH o6pa3yeT ¢ HUMH
yron a=30°. Haiitn MoMeHT cun M, neficTBYIOWHI HAa PaMKY,
ecam no Heit nporekaer Tok /=0,1 A. .

917. [atuyronbHasi pamka abcde, H300paXkeHHMs Ha

15§
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puc. 143, nBwxercs B OJXHOPONHOM
BEPTHKAJbHOM MArHUTHOM MOJIe CO
CKOPOCTBbIO ¥, NepHeHIUKYJSPHON K
JIMHUAM MHIYKIHUH 0OJAS W CTOPOHE
paMKH -ab. MarHuTHasi HHAYKLHS
nons p¥sua B. Hai#itu 3.1.c., HH-
AYUHPYEMYIO B paMKe, H TOK B Hel.
Puc. 143, 918. C kako#t yrsoBoH CKOpO-

CTBIO HAJ0 BpalllaTh NpsAMOA NpoO-

BONHHK JAAHHBI r=20CM BOKPYr OJHOr0 U3 ero KOHIOB B
NJIOCKOCTH, NePNeHAHKYMAPHON K JHMHHAM HHAYKIHH ONHO-
POIHOr0 MarHUTHOrO MOJs, YTOGHl B NMPOBOAHHKE HHAYLHPOBA-
Jach 3.4.¢, & =0,3 B? MaruurtHag uupyxkuus noas B=0,2 Ta.

§ 24. IepemeHHbIH 3JEKTPHUYECKHA TOK

Yactota KoseGanuii f, nepuos T w Kpyrosas yacToTa @ nepeMeHHOro
TOKa CBA3aHBI COOTHOLICHHSMH

f=YT, o=2n/T=2xf.

B cayuae Tak Ha3bIBaeMBIX cnuycounanb}mx' nepeMeHHblX TOKOB [PH
MrHOBEHHBIX 3HQY€HHAX 3. A. C. B KOHTYype

& =&osin (0! +¢)

A TPH HanpsiKeHHH (Ha KOHUAX y4acTKa LEeRH)

V=V,sin (0f+4 ¢) @1
MIHOBEHHbIE 3HAaUeHHs TOKa B 5TOM KOHType (Ha 3TOM yuyacTKe MEIlH)
I=1,sin &, (22)

8necb &, Vo 1 Ip— aMmuuTyAHble (HaHGONbIINE) 3HAYEHHSA 3. A. C., HATPSA-
JKeHHA H TOKa, ¢ — HauasibHas dasa 3, A. c. (WM Hanpskenus), Hauanb-
Has (asa TOKa NPHHATA PaBHOR HYJIO.

Ipxr nocnefoBaTe/IbHOM BKJIIOYEHHH B LiENb [ePEMEHHOro TOKa MPOBOX-
HHKa C aKTHBHEM COMpPOTHBJEHHeM R,! KaTylWIKW C MHAYKTHBHBIM CONpO-
THBJIEHHeM X ;=L W KoHIeHcaTopa ¢ eM-
KOCTHBIM CONpPOTHB/IEHHEM Xc=1/oC
(puc. 144) nmosnHoe conpoTHBJEHHE LEMH

z=V R*+4 (0L—1/aC)?, @3)
Mex1y aMIJIHTYIHBIMH 3HaueHHAMH TOKa B
9TO/l LEMH M HAanpsiKEeHWeM Ha ee KOHIAX

Puc, 144, CyUlecTBYeT CBfI3b, aHaJIOTHYHAs 3aKOHY OMa:

Io = Vo/Z.
B 3TOM cayyae CABHT ha3 MexAy HampsiKeHHeM H TOKOM (OH paBeH Hayalb-
HOM (pase HanpsKeHHsl, €C/IH MTHOBEHHBiE 3HAUCHHA HanpsKeHUS M TOKa
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onpegeasiiores dopmyaamu (21) u (22)) MOXHO HalrH M3 BHIPAKEHHS'

tg (p=mL——R”®C., 249

Ecnu B nenu OTCYTCTBYeT CONPOTHBJIEHHe R MM HHIYKTHBHOCTH L, TO
B ¢opmynax (23) u (24) HX clenyeT NOJOKHTbL PaBHBIMH Hyuio. IIpn oTcyT-
CTBHH Xe KOHJIeHCaTopa eMKOCTh C IeNH clefyeT CYHUTaTh GECKOHEYHO 60Jib~
WoH.

ObdeKTHBHbIE 3HAUEHHS TOKa, HANPSXKEHHs K 3. A. C. CBA3AHE ¢ MX
aMIVIMTYAHBIMH 3HaueHHSMH COOTHOLIEHHSMH

Iy= 10/}/17, Vo=Vo/V2, &s=&/V 2.

Ecnu MrHOBeHHble 3HaueHHs! HanpSXKEHUS W TOKA Ha Y4acTKe LeNH Ol
penensiiotes popmyaamu (21) u (22), To cpeAHAS MOUHOCTb, BBIJE/NAEMas Ha
3TOM yuacTKe,. {

_ 1V,

N==5

cos @ =15V, cos @,

rae cos ¢ — Ko3(pdHUILHEHT MOUIHOCTH.
TIpx NPOXOKAEHHH IO NMPOBOAHHUKY C CONPOTHBJIEHHEM R IepeMeHHOro
TOKa B TeYeHHe BPeMeHH T BBIEJIAETCS KOJIHYECTBO TEeIVIOTHI

Q=I3Rr.

Ha MHILYKTHBHOM #i €MKOCTHOM CONPOTHBJEHHSX TEIUIO- He BBIIEJSETCS.

Tpn npeo6pa3oBaHNK NMEPeMEHHOTO TOKa C NOMOLLbIO TPaHc(opMaTopa,
B KOTOPOM MOXHO IpeHe6peub paccessHHEM MarHHTHOTO IOTOKa H TOKOM
B NEPBHYHOH 0GMOTKe NPH Pa3OMKHYTOil BTOPHUHOM (TOKOM XOJIOCTOro X0na),
TOKH /{ # [, B 06MOTKaxX 06paTHO NPONMOPLHOHA/IBHEl YHCIaM Wy H Wy BHTKOB
06MOTOK:

I/l =wy/wi=k.

BennunHa k& HOCHT HasBaHHe KoadunueHntra Tpanchopmanuu.
D.a.c & 1 &g HMHAYLUDYEMBIE B OOMOTKAaX H3MEHSIOUWHUMCS Mar-
HUTHLIM TIOTOKOM, NPSIMO NPONOPLMOHAAbHEL YHC/AaM BUTKOB:

61/82=w1/w2‘~

TpancpopMaTop, CONpOTHBIEHHe OGMOTOK KOTOPOTO Majo No cpaBHe-
HUIO C HHAYKTHBHLIM CONPOTHBJIEHHEM, HMeeT K, 1. A., OJMH3KHI K equHHIE.
Jns Takoro Tpancpopmatopa ;& 1=1,&;, T. €. MOWHOCTb TOKA BO BTOPHU-
HOM [eNnH paBHA MOLIHOCTH TOKa B NEPBHYHON LENH.

919, IIpsimoyrosbHas pamka nuowmanu S=100 cM® Bpama-
ercsi B TOPH30HTAJIbHOM OXHOPOXHOM MarHHTHOM IOJIe C YacTo-
toit n=>50 06/c (puc. 145). MaruutHas MHAyKUuS nois B=
=0,2 Ta. HaiiTu 3akoH H3MEHeHHs] MarHHTHOTO IOTOKa 4epes
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pamMKy B 3aBHCHMOCTH OT BpeMeHH f, ecJiu B
HauyaJbHbI MOMEHT BPEMEHH IJIOCKOCTb paM-
KH: a) pacnoJiokeHa TOPU30OHTaNbHO, 6) co-
CTaBJIsleT C TOPH30HTAJbHOH IJIOCKOCTBIO
yroa ¢=30°

Puc. 145. 920. B ycaoBusix sagauu 919 maiitn am--

MJHTYAY 5. A. C., HHAYLUHPYEMOH B pamke.
Kax usamenurcsi amnjiuryaa 3.[.C., €CIM YaCTOTY BpalleHHS
PaMKH yBEJIHYHTb B TpH, pasa?

921. Hafitn MakcHMaJsbHBIEl MAarHUTHBIH NOTOK uepe3 nps-
MOYTOJIbHYIO PaMKy, BpallaIoOILyIocsi B OXHOPOAHOM MarHHTHOM
noJsie ¢ yacroroif n=10 06/c, ecmd aMnAUTyAa MHAYUUPYeMOH
B paMKe 3.JA.c. §9o=3 B (puc. 145).

922. Haiitu uacToTy BpalleHHsl NPSMOYTOJbHOH paMKH B
OJIHOPOJIHOM MAaTHUTHOM moJie ¢ uHaykuued B=0,5 Tx, ecau
aMO/IMTyJla HHAyUupyeMoi B pamke 3.1.c. §9=10 B (puc. 145).
[Mnaomans pamku S=200 cM?, uuca10 BUTKOB paMmkH w=20.

923. HanpsikeHue Ha KOHLAX yyacTKa LeNH, IO KOTOPOMY
TeYeT MePeMEHHbIH TOK, H3MEHFeTCs C TEYEHHeM BPEMEHH MO
sakony V =Vsin (o)t+n/6), rae (p=ﬂ/6—HallaJIbHaﬂ ¢a3za
HalpsiKeHud. ’B MOMeHT BpeMeHH {=T7/12 MrHoBeHHOe 3Hauye-
Hue Hanpsikenus V=10 B. Haiitn amnauryny uanpsixenus V,,
KPYrOBYIO 4aCTOTY ® H YacToTy f ToKa, ecsqu mepHoi KoJseGa-
uuit T=0,01 c. [IpeacTaButh rpaduueckd 3aBHCHMOCTb Hall-
pSIXEHHsI OT BPeMeHH [

924. HafiTh HHAYKTHBHOCTb KAaTYIUKH, €C/JH aMIJIHTyZa
HanpsiKeHHus Ha ee KoHuax V=160 B, amnauryna tToka B Helt
I,=10 A u wuyacrora TOoKa f=50 I'u.

925. KHAayKTHBHOE. conpoTuBAeHHe KaTylKH X; =500 Owm,
3(peKTUBHOE HaNpsXKeHHEe CETH, B KOTOPYIO BKJIOYEHA KaTylil-
ka, V,=100 B, uacrora Toka f=1 kl'u. Halitn amnauryny
TOKa B LENH H HHAYKTHBHOCTb KAaTYIIKH.

926. Hafitu caur ¢a3 ¢ Mexay HanpsikeHuemM V=
=V sin (0f+¢) 1 TokoM [=1esin ! 1as nenu, cocrosiuei u3
MoCJ/Ie0BaTe/IbHO BKJIIOYEHHBIX PE3HCTOPa C CONPOTHBJIEHHEM
R=1 gOm, KaTymxku ¢ HHAYKTUBHOCTBIO L=0,5 FH u KoHzeH-
catopa ¢ emkocTbio C=1 mx®. Hafitu MolHOCTS, BHIIENSIEMYIO
B LNy, ecaH aMnjHTyAa Hanpsxkenus V,=100 B, a uacrora
toka f=>50 I'u.

927. B umenb mocsenoBaTeNbHO BKJIIOYEHBI PESHUCTOP C CO-
nporuBienieM R=1 kO™, KaTylKa.c HHAYKTHBHOCTbIO L=
=0,5 I'n u xonnencarop ¢ emkoctoio C=1 Mk®. Halitu unayxk-
THBHOE COMPOTHBJIEHHe X;, eMKOCTHOe CONpoTHBJeHHE X,
H IIOJIHOE COMPOTUBJIEHHE Z LlenH npHu YacTotaxX TokKa f1=>50 I'u
u- fa=10 gl
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928. K 3saxuMaM reHepatopa NPHCOEAMHEH KOHAEHECATOP
c emkoctbio C=0,1 Mmx®. Haiitn amnautyny HanpsikeHHs Ha
3a)KNMax, ecsii aMIINTYAa ToKa [,=2,2 A, a nepuon Toka T=
=0,2 mc. i

929. B ceTb nepemenHoro Toka ¢ 3(peKTHBHBIM HanpsiKe-
HueM V,=127 B nocsenoBareqbHO BKJIOYEHBI PE3HACTOP € CO-
nporuBaenneM R=100 OM u KoHAeHCaTOp ¢ eMKocTbio C=
=40 Mr®. Halitu amnautyny Toka B uemn.

930. B cerb nepeMeHHOTro TOKa ¢ 3(peKTHBHBHIM HampsKe-
nuem V,=120 B noc/iexoBaTe/IbHO BKJIIOYEHBI IPOBOAHHK € CO-
npotuBaeHHeM R=15 OM M KaTyiuka ¢ HHAYKTHBHOCTbIO L=
=50 mI'u. Haiity yactoTy ToKa f, eciu aMnauTyAa TOKa B HENMH
,0=7 A. . ‘

931. Hajitu nonnoe compoTHBAeHHe LenH, coctosuei Hs
NOCJIEN0BATeIbHO BKJIOYEHHBIX KOHAEHCATOPa C eMKOCThIo C=
=0, Mmx® ¥ KaTymIKH ¢ HHAYKTHBHOCTHIO L=0,5 I'm, npu
yacrore ‘Toka f=1 x['u. Ilpu Kakoii wacro-
Te f, MOJIHOE CONPOTHBJIEHHE LENH pPAaBHO
HYJHO? :

932. B xoneGatenbHbI KOHTYD (puc. 146)
BKJIIOYEH MCTOYHHK [EPEMEHHOr0 TOKa ¢
3.1.¢c. &=&sin wf, rae aMmnaurysa 3.xn.c.

»=2 B. Ilps pe3oHaHce aMniuTyia Ha-
NpsSKEeHUs] Ha OTHENbHBIX ' 9JIeMEHTaX KOH-
Typa, HampHMep Ha. KOHJeHcaTope, 3Ha-
UHTENIbHO yBeJaHdHBaeTcsl. HaliTH pe3OHaHCHYIO aMIVIHTYLY
HanpsIKEHUs] Ha KOHJEHCATope, ecJqM H3BECTHO, UTO OHa BO
CTOJILKO pa3 GoJibllle aMIIMTY B 3.4.C., BO CKOJIBKO pa3 HHAYK-
THBHOE CONPOTHBJEHHe X; (HJIH eMKOCTHOE cOnpoTHBJeHHe X o)
npu pe3oHaHce GoJjblue comporuBiaennst R. Pe3onancHas uac-
toTa" KOHTYpa [o=0,1 MI'l, HHIYKTHBHOCTb KaTymIKH L==
=] mI'n, conporuBnenne kontypa R=3 Om.

933. CoJjieHOMA C )KeJe3HbIM CEpAEeYHHKOM (Apoccesb),
UMeloLL Kl MHAYKTHBHOCTD L=2 I'H W compoTkB/IeHHe OGMOTKH
R=10 OM, BKJIOUEH CHayajia B CeThb IOCTOSIHHOI'O TOKa C Ha-
npsikenuem V=20 B, a 3ateM B ceTb nepemMeHHOro ToKa ¢ s¢-
¢dexkTHBHEIM HanpsokenHem V=20 B u uactoTofi TokRa f==
=0,4 x['u. Hafith Tox, Tekymuil uyepes cojieHOHI, B NEPBOM
clyyae W aMIVIHTYAy TOKa BO BTOPOM CJy4ae.

934. Haiitn ko3dduuHeHT MOLUIHOCTH cOS ¢ 3JEKTpHUecKOR
LeNnH, ecaM TeHepaTop OTAaeT B Lenb MolIHOCTh N=8 kBT,
aMIUIHTYAa ToKa B uenH /,=100 A u amMnauryAa HanpsiKeHHA
Ha 3aXuMax retgeparopa V,=200 B.

935. Ot reHepatopa NepeMEHHOTO TOKa NMHTaeTcs 3JeKTpo-
neup ¢ comporuBJenneM R=22 Om. Hafitn KonnuecTBO
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vemsioTel Q, BbeNseMoe meyblo 3a Bpemsa T=I 4, ecau
amnauTyaa Toka - 1,=10 A.

936. KunsatuabHHK paboTaeT OT CeTH IEPEMEHHOro TOKa
¢ sddextHBHbIM Hanpsikenuem V,=100 B. Ilpu Temnepatype
t,=20 °C - conporuBienne ¢expanesoit cnupain R=25Owm.
Karas Macca kumsiue#i BOIBl MpeBpamlaercs KHNATHIbHHKOM
B Nap 3a BpeMs T=1 MHH? YJeabHas TenJoTa napoo6pasoBa-
uug Boanl r=2,3 M/x/kr. TemnepaTypHblfi KO3(hDHLHEHT
conporussenusi gexpans a=2.10"2 K1

937. HeonoBas samna BKJOUeHA B C€Th NEPEMEHHOTO TOK3
¢ sdpdekTuBubiM Hanpsikennem V,=T71 B u nepuogom T=
=(1/50) ¢. HaiiTn - npomexxyTok BpeMenH Af, B TeyeHHe KOTOPO-
ro IJUTCS BCOBILIKA JaMIBl, M YACTOTY BCOBIEK JaMIbl 1.

: Hanpsixxenue saxuranus Jnamnel V,=
=86,7 B cuutath paBHBLIM HampsIKeHHIO
ramenns V..

938. HaiiTu yacToTy BCHBILIEK HEOHO-
BOY JlaMIbl, BKJIIOYEHHOH B CeTh NepeMeH-
HOTO TOKa MO cXeMe, H306pakeHHOH Ha
puc. 147. d.p.c. Gatapen 571eMeHTOB &=
=60 B, sdderTHBHOE HampsKeHHe, CHH-
MaeMoe ¢ aBToTpaHcdopmaropa, V,=28,3 B, Hanpsixkenue 3a-
xkurauus Jgamnel V,=86,7 B.. Uacrora nepemeHHOro TOKa
f=200 I'n. ~ '

939. Tox B nepBuuHO! - 0OOMOTKe TpaHcopMaTopa [;=

=0,5 A, Hanpskenue Ha ee Konuax V;=220.B. Tok Bo BTO-
puuHOf o6MOTKe TpaHchopmatopa [3=11 A, HampsiKeHHe Ha
ee konuax V;3=9,5 B. Hality k.n.n. tpancopmatopa.
* 940. IlepBuyHast o6MOTKa MOHHKaOLlEro TpaHchopmaTopa
¢ ko3dduunenToM TpaHchopmanu k=8 BKJIOUEHA B CETh Mepe-
MEHHOro TOKa ¢ HamnpsikenHeM Vi=220 B. Conporusnenue
BTOPHYHOH 00MOTKH 7=2 OM, Tok B Helt /=3 A. Haiitn nanps-
eHne V; Ha 3a)KHMaX BTOPHYHOHN OGMOTKH.

941. IlepBuunas o6MoTka TpaHcopMmaTopa AN MHTaHHSA
HaKa/la pajHonpueMHHKa uMeeT w;=12 000 BHTKOB H BKIIO-
YeHa B CeTb NEPEMEHHOro ToKa ¢ HanpsikenHem Vi=120 B.
Kakoe guc/10 BHTKOB w; JIO/MIXKHA HMETb BTOPHYHAsi OOGMOTKa,
ecyn ee conporusienue r=0,5 OM? HanpsikeHue Hakana pa-
auonpuemnuka V;3;=3,5 B npu toke /=1 A. .

942. IlepBuunas o6MOTKa MOHHKawLIEro TpaHchopmartopa
BKJIIOUEHa B CETb IIeDEMEHHOr0 TOKa C HampsiKeHHeM Vi=
=220 B. Hanpsikenne Ha 3aXXHMaX BTOPHYHOM OOMOTKE
V=20 B, ee conporunenne r=1OM, ToKk B Heli [=2 A
Hafitn kKoad¢puuuent Tpanchopmauuu B 1 K.m.4. 1 TpaHcdop-
Mmaropa.
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943, INepBuyHast OOMOTKA MOHMXKAIOLIEro: TpaHchopMaTopa
¢ KoahdunuentoM TpaHchopMauuu - k=10 BKIOYEeHa B ceTb
nepemeHHOro Toka ¢ Hanpsukenem Vi=120 B. Conporuie-
HHe BTOpHYHO# 06MOTKH r=1,2 OM, Tok B He#l /=5 A. Haiitu
conporuBieHHe R Harpy3kd TpaHcdopmaTopa M HalpsixeHHe
V3 Ha 3aUMaX BTOPHYHOH OGMOTKH.

944. Haiitin aMmniutyny ¥ ¢a3y Hanpsi>KeHHs B CeTH, MHUTae-
MOH JByMsl MOCJeOBATeJbHO BKJ/IOYEHHBIMH TreHepaTopaMH
nepeMeHHOro TOKa, HANpSKEHH Ha 3aHMaX KOTOphlXx Vi=
=Vysin of 0 Vy=Vyesin (0f—@,). AMIIUTYAB HaMPSAKEHUS
redeparopoB V;,=60 B u V3,=100 B; uacrora Toxa f=>50 I'y;
Hada/ibHasi (asa HampsKeHHsI BTOPOro reHeparopa @o=30°.

*»
§ 25. JneKTpOMarHMTHBIE KOJIEOAHUA H. BOJHLI

[Mepuon T COGCTBEHHBIX 3JMEKTPOMACHUTHBIX Ko/eGaHHE KOHTYpa, co-
CTOSILIIErO M3 KATYIWIKH C HHAYKTHBHOCTBIO L H KOHIeHcaTopa ¢ eMKocTsio C,
€c/IM aKTHBHBIM COMPOTHBJIEHHEM R KOHTYPa MOXHO npeHeGpeus Mo cpasue-
HHUIO C HHAYKTHBHbLIM (MPM Pe30HaHCHO!H 4acToTe), onpelenaserca GopMy.ioi
Tomcona:

T=2nVE'-.
YactoTa 3/1eKTPOMArHUTHBIX KoneBauuit KOHTYpa
f=yT=1/2aVIC.

Jnusa 3AeKTPOMAarHUTHONX BOJHBI B BaKyyMe
A=cT =c/f,

rre ¢c=2,99792458 -10% m/c~3 -10® m/c — cKopocTs pacnpocrpaﬂeuua.snexr-
POMarHHTHHIX BOJIH B BaKyyMe (CKOPOCTb CBETa B BaKyyMe).

945. Tlocsie Toro Kak KOHIEHCATOPY KOJIeGATEAbHOIO KOH-
Typa 6bla coobuieH 3apan g=1 mMkKa, B KOHType npoucxoast
3aTyxalollHe dJeKTPoMarHuTHele Kosnebanus. Kakoe koJsuyect-
BO. TEMIJIOTHI BBIJEJHUTCS B.KOHTYPE K TOMY BpeMeHH, KOTAa Ko-
Jqe6aHusl MOJNHOCTbIO 3aTyXHYT? EMKocTe koHAeHcatopa C=
=0,01 mx®P.

946. d¢ddexTHBHOE HanpsiXKeHHE Ha KOHJAEHcaTope KoJseba-
teabsoro Koutypa V,=100 B. Emkoctb kougeHcatopa C=
=10 n®. Haiitu Makcuma/bHble 3HAaUYeHHS 3JEKTPUYECKOH H
MArHHUTHOH SHEPrHi B KOHType.

947. KouneGarebHblll . KOHTYP COCTOHT M3 -KATYLIKH €.HH-
nyKtHBHOCTbIO. L=3 MI'H H nJockoro KoHIeHcaTopa B.BHZE
IBYX-AHCKOB paiHyca.r=1,2 cM, pacnosioKeHHbIX Ha PaccTosi-
uun d=0,3 MM gpyr or:apyra, Haiitu nepuon T ssekrpomar-
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HUTHHX KosebGaHuii KoHTypa. KakoB 6yner nepuon T’ roneGa-
HHUH, €CJIH KOHAEHCATOp 3aNOJHUTD BEleCTBOM C AHSJIeKTpHUe-
CKOH NPOHHIAEMOCTbIO &=4?

948. JIns npenoTBpalleHHsi KOPOTKOTO 3aMBIKAHUS B KoJle-
6aTeJbHOM KOHTYDe reHeparopa (BCJEACTBHe CJYy4aHHOTO CO-
NPHKOCHOBEHHSI OOKJ/alOK TePeMEHHOro KOHJeHcaTopa Apyr ¢
IPYroM) NOCJNeOBaTe/NbHO C MePeMEHHEM KOHAEHCAaTOPOM
BKJIIOYAETCS] MOCTOSTHHEI KOHJIEHCATOp, eMKOCThb Koroporo C
HaMHOro 6oJblle MaKCHMaJbHOH €MKOCTH HepeMEeHHOro KOH-
nencaropa C. MaKcHMaJIbHOH eMKOCTH NepeMeHHOro KOHJeHca-
Topa C 110 BKJIIOYEHHS NIOCTOSIHHOI'O KOHJEHCAaTOpa COOTBETCTBO-
Balla 4acToTa KoJieGaHuii fi. Bo CKObKO pa3 H3MEHUTCH 4acToTa
KosneGaHul KOHTypa MocJie BKJIOYeHHS NMOCTOSTHHOTO KOHJEH-
caTopa, eCclIH eMKOCTb 3Toro KouzpeHcatopa Co=nC, rae n=>50?

949. Pe3zonaHc B KoJeGaTeJbHOM KOHTYDE, COAepIKalleM
koupeHcarop emxoctH Co=1 MK®, HacTymaer NpH 4acrToTe
koneGanuit f;=400 I'n. Korma napannenbHo KoHzeHncatopy
emroctH Cy NOAKJIOYAeTCs KOHAEHcaTOp eMKocTH C, pe3oHaHc-
Hasl yacToTa cTaHOBHTCS paBHoil f,=100 I'm. Haiitn emxocTb
kongencatopa C.

950. B kakux mnpemenax [0J/KHa H3MEHSITbCS WHAYKTHB-
HOCTb KaTYIIKH KoJe0aTelIbHOro KOHTypa, 4ToObl B KOHTYype
npoucxoauan KoJeGanus c¢ yactotoi ot f;=400 I'm no f,=
=500 I'u? EMKoctb kKonaencatopa C=10 Mx®D.

951. PagMonpHeMHHK MOXHO HacTpauBaTb Ha MpHeM pajHo-
BOJIH Pa3JIHUHON MJIWHBL OT A;=25 M mo A,=200 m. B kakyio
CTOPOHY ‘M BO CKOJBKO Da3 HYXXHO M3MEHHTb paccTosiHue d
MEXJY NJacTHHaAMH MJOCKOrO KOHJEeHCaTopa, BKJIOYEHHOTO
B KoJe0aTeJIbHBIH KOHTYP palAMONpPHEMHHKa, NpPH nepexope
K npuemy GoJiee IJUHHBIX BOJIH?

952. KakoB 11ana3oH 4acTOT PajHOBOJIH MHJJIHMETPOBOrO
avanasona (o1 A=1wmm 10 A;=10 mm)?

953. HaiiTu nyinHy BOJIHBI PEHTT€HOBCKMX JyueH, ecsH HX
yactora f=3-10° [Tu.

954. HaiiTn nvanasoH AJMH BOJIH reHepaTopa, Bo3Gyxaalo-
Ier0 3JeKTPOMarHHTHbIE KoJieGaHHs 3alaHHOM aMIJIMTYAbI
M YaCTOTHl, €C/IH OH PacCYHTaH Ha JAManas3oH 4acToT OT fi=
=0,1 M’y po f,=26 MI'u.

955. Kaxofi wHTepBa/ 4acTOoT H JJHMH BOJH MOXeET nepe:
KPHITH OIHH M3 ANana30HOB PajHONPHEMHHKA, €CJIH HHAYKTHB:
HOCTb K0JIe6aTeJbHOTO KOHTYpa pajHoNpHeMHHKa 3TOro JHa-
nasona L=1 mkI'n, a ero emxocts uamensiercs or C,=50 n®
no C,=100 n®?

956. Kakyio AJHHY- BOJIHBI 37I€KTPOMarHNTHBIX KoJeGanni
6yaeT NPHHMMaTb PAAHONIPHEMHHK, KoJieGaTesIbHbIH KOHTYD
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KOTODOTO HMMeeT KOHJEHCATOp ¢ eMKocTbio C=750 n®.u Ka-
TYIIKY ¢ HHAYKTHBHOCTbIO L=1,34 m'u? Haiitu yacrory KoJIe-
6aHHl KOHTypa PajAHONpPHEMHHKa.

°  957. Yacrora KoJleGaHHii 31€KTPOMAarHUTHOTO KOHTYpa fo=
=30 kI'tl. Kakoii 6yzner ero 4acrora f, ecliu pacCTOsIHHE MeX1y
IJIaCTHHAMH IJIOCKOTO KOHJEHCAaTopa KOHTYpa YBENHYHTh B
n=1,44 pasa?

958. Ilpn u3MeHeHHH TOKa B KaTyIlKe HHIYKTHBHOCTH Ha
BeauyuHy A/=1 A 3a Bpemss Af{=0,6 c B Helt uHAyUHpYyeTCs
3.x.c. €=0,2mMB. Kakywo aiuny A 6y11eT HMeTb pajHOBOJIHA,
u3JyyaemMasi reHepaTopoM, KoseGaTesbHbili KOHTYP KOTOPOro
COCTOHT M3 STOH KaTYIUKH H KOHAEHCATOpa .

eMkoctH C=14,] ud?

959. Haiitn yacTory f 3/1€KTPOMAarHUTHEIX §; 0= —é‘cg
KoJleGaHUH KOHTypa, H300paXKeHHOro Ha 7
puc. 148, a TakKe KpYroByi 4acToTy ®, ne- - '
puor T ¥ QJHHY BOJHB A, H3JydaeMOH Puc. 148.

KOHTYpoM. MHAYKTHBHOCTD KATYIIKM KOH-
typa L=10 mI'n, emMmkocTb KOHIeHcaTopa C;=880 n®, eMKocTb
MOACTPOeYHOro KoHxeHcatopa C,=20 n®.

960. KoneGartesbHBIA KOHTYp, COAepKalllMii KOHZEHCATOop
emkoctd C=20 n®, HacTpoeH Ha AJMHY BOJMHB A=>5 M. Hailitu
HHIYKTHBHOCTb KaTyLIKH L koHTypa u 4acToTy ero koseGa-
Huil f.

961. Ha kakyio AJHHY BOJIHBI HaCTPOEH KoJeGaTeNbHBIH
KOHTYD, COCTOSIIMH M3 KATYLIKH C HHAYKTUBHOCTbIO L =2 MI'H
H njockoto KoHaeHcaropa? IIpocTpaHCTBO MeXAY MJIaCTHHAMM
KOHJEHCATOPA 3aMOJIHEHO BEILeCTBOM C AHUIICKTPHYECKOH Mpo-
HHuaeMocTolo &=]1. -Ilnoaab n/acTHH KOHAeHcatopa 8=
=800 cM?, paccTosiHMe MeXAy HuMH d=1 cM.

962. HaiitH eMKocTb KOHJAEHCATOPa KOJE6ATENLHOTO KOH-
Typa, ecii npu HHAYKTHBHOCTH L =50 MKI'H KOHTYp HacTpoeH
Ha JJMHY BOJIHBI 3JEeKTPOMarHuTHbIX KoJsiebaHHi A=300 M.

963. EmMKOCTb mepeMeHHOr0 KOHIEHCaTopa KoJieGaTe/bHOTo
KOHTypa Hu3mensercs B npeaenax oT C; ao C,=9C,. Haiitu
IManasoH [JIHH BOJIH, MPHHHMaeMbIX KOHTYPOM, €C/IH eMKOCTH
kougeHcatopa C; COOTBETCTBYeT IJIHHA BOJHBI A;=3 M.

964. Kousie6aTesibHEIH KOHTYP pajiHONPHEMHHKAa HAaCTpoeH
Ha PajAHOCTaHIHI0, YacToTa Kortopo#t fo=9 MI'n. Bo ckosibko
pas HYKHO H3MEHHTb eMKOCTb [lepeMeHHOr0 KOHAeHCaTopa KOH-
Typa, 4TOGbl OH OB HAaCTPOeH Ha AJHHY BOJHBI A=>50 M?

965. DJieKTPOMarHUTHble BOJHBI PaclpPOCTPAHSIOTCS B He-
KOTOPOH OXHODOAHOH Cpele CO CKOPOCTBIO C.,=2-10° m/c.
I(aKyio AJIMHY BOJIHBL A MMetoT 3JI€KTp0MaFHHTHbIe KoJiebaHUA
B 3TOH cpejfe, eclM HMX yactota B BakyyMme fo=1 MIu?
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IV. ONITHKA

§ 26. BosnHoBble M KBaHTOBbie CBOWCTBA CBera

B BakyyMe H B OAHOPOJNHOH cpelie CBET PAcnpOCTPAHSAETCS NPSAMOJH-
HeitHo. CKOpocTb cBeTa B BakyyMe ¢=2,99792458 108 mM/c~3-108 m/c, B Be-
LleCTBE — C,=¢/n, THe n — MoKasaTelb NPeJOMJIEHHS BelllecTBa.

CgeT npegncrapaseT co60i NONEpeyHbIE eKTPOMarHHTHbIe BOJNEL. Jl1u-
Ha BOJIHBI A CBsi3aHa ¢ 4acToTOl KoseGaHuil v, nepuofoM T H CKOPOCTHIO U
COOTHOILEHH SIMH

A=vT=u/v. -

KBaHTOBblE CBOHCTBA CBETa NPOSBJAIOTCA BO B3aHMOJEHCTBHH CBETa
C BellecTBOM. JHeprus_KBaHTa (MOPLMH) CBETa C 4acCTOTOH V ONpefessieTcs
BHIpaXKeHHEM

e=hv.

3nech h=6,626176-10-3% Ix.c~6,62.10=-3% Ix-c (uan Ix/Ti) — no-
crosinHas Tlnanka.
YpaBHenne DitHWTeHa 115 BoTOIPPeKTa

= Apux+K

CBSI3LIBAET SHEPIHIO & NAJAIOero Ha BeIecTBO KBalTa CBeTa, paGoTy BHX0Aa
A'psix SIEKTPOHA U3 BELIECTBA H KHHETHYECKYIO SHeprHo K=mu?/2 BhieTen-
ILETO 9JIeKTPOHa.

966. Uenosek, pocT KoToporo A=1,7 M, HIET CO CKOPOCTBIO
v=1 M/c Mo HanpaBJeHHUIO K yJHYHOMY (oHapio. B HekoTOpBIii
MOMEHT BPEMEHHU IHHA TeHH ueJloBeKa 6b1a /;=1,8 M, a cny-
. CTsl BpeMsi {=2 ¢ JJINHA TEHH CTa-
sia 1,=1,3 M. Ha kakoi BbICOTe 'H
BHCHT (QOHaApB?

967. Cxema onbita Maiikenn-
COHa M0 ONpeleseHHI0 CKOPOCTH
cBeTa uM3obpaxkeHa Ha puc. 149.
Paccrosinne AB=[=35,5 kM.
C Kako#H 4acTOTOH Vv J0JDKHa Bpd-

Puc, 149, maThbCcs BOCbMHIpaHHasl 3epkaJib-

Hasi npusMa K, uTOObl HCTOUHHK

cBera S G BHIEH B Tpyby T? Paccrosiune OB -Mano’ rio cpas-
HEeHHIo ¢ paccTosinieM AB.

968. AsnmasHafl MJacTHHA OCBeltaeTcs QHOJNETOBLIM CBETOM
yactotel' v=0,75-10"¢ Tu. Haiiti maunst BOJH Ay 1 A; duose-
TOBOr'O CBETA B-BaKyyMe H .B-ajMa3e, eCllH NoKa3aTesb Npesiom-
JIEHHs aJMasa AJa 3THX AJMH BOJMIH n=2,465,
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969. HaiiTu nokasate/ib npeomMJeHusT 1 CPebl, B KOTOPO#
CBeT C 3Hepruei kBaHta £=4,4-10"!° [k umeeT JAHHY BOJIHBI
A=300 um. )

970. Hafitu sHepruio & KBaHTa CBeTa, COOTBETCTBYIOULErO
InuHe BOJIHBL A==500 HM.

971. Haiitu pauHy BOJIHBL A CBeTa, KOTOPbIM OCBeILaeTcst
MOBEPXHOCTb MeTalla, ecH (OTOSJIEKTPOHBI HMEIOT KHHeTHYe-
ckyto sHepruio K=4,5-10"% [k, a pa6oTa BbIXola 3/IEKTPOHA
u3 Mmeramna Ag,,=7,5-10"1° Ix.

972. KakoBa MUHMMaJIbHAsl 4aCTOTAa v CBeTa, NPH KOTOPOH
eiie HabGJonaetcsl hotoaddeKT, ecau paboTa BbIXoJa 3JEKTPOHA
H3 Meramiaa Ag,,=3,3-107 x?

§ 27. OTpaxeHue U mpejgoMIeHHE CBETA

Ha MJIOCKO# rpaHHUe

Ha rpasunue AByx cpej HabMONAIOTCA ABJICHHSA OTPAXKEHHS H MpeJioMJIe-
_HHA CBeTa.

[lpu oTpaeHMH CBeTa NAfAOMWHU JydY, NePHeHAMKYJIAP, BOCCTAB/IEH-
HBIft B TOUKE NajieHUs JTy4a K OTPaxaioillell MOBEPXHOCTH, H OTPAKEHHDI Yy
JIeXKaT B ORHOMH MJIOCKOCTH. YTO/I OTPAXKEHHS PaBeH YLy MafeHHH. .

B cayuae mpenomsends najaowmit Jayd, NepNeHAUKYJAAP, BOCCTAB-
JICHHBIt B TOYKE NaJleHUs Ayya K [PaHUUE Pa3fena ABYX cPell, U NpeoMJIeH-
Bt Y4 JIEKAT B OAHOIT MIOCKOCTH. YTO/ NAKCHUS G H YTOX MPeJIOMIeHHUS
B cBA3aHBl' paBeHCTBOM )

sin a/sin § = ny/ny.

TA€ Ny M Ny— MOKa3aTesd NPEJOMJIEHHS NePBO U BTOPOIl Cpel, a n="n,/n—
OTHOCHTE/IbHBIH NOKa3aTeJb NpesIOMJAeHHA ABYX cpex. as Bosgyxa n~1.

Ecnu n,<n, (BTOpas cpeia onTHYeCKH MeHee MOTHast), To & <f. Mak-
cuMasibHOMY Yry npesomsieHnst $=90° cOOTBETCTBYeT yro/i maleHHs o,
onpefieifieMblii PaBeHCTBOM Sin oy=n,/n;. Ilpu yrie nagenus a>o, cy-
LECTBYET TOJILKO OTPAMEHHHIH JMyd, NMPESIOMJIEHHbI Jy4Y OTCYTCTBYeT (siBJIe-
HHUe TIOJIHOTO OTPaMEeHHs). .

973. Kpyrabiii GacceiiH panuyca R=>5 M 3aJHT A0 KpaeB
sogo#t. Hax uentpom GaccefiHa Ha BbicOTe =3 M OT NOBEPXHO-
cTH BOABbI BHCHT Jamnma. Ha kakoe paccrosinue [ ot kpast Gac-
ceilHa MOXKET OTOUTH uesoBeK, pocT Kotoporo H=1,8 M, 4yToGK
BCe ellle BUAETb OTPaXKeHHe JiaMIbl B BoJe?

974. SIpkasi laMna BHCHT Hajl IEHTPOM KOMHATH Ha BHICOTE
h=2,5 M ot nona. Beicora komuatet H=4 M. Ha nony nexur
mIocKoe 3epkaibie auamerpa d=>5cm. Kakoro nnamerpa
«3afiuuK» GYHET OT HEro Ha IOTOJIKE, eCsIHd 3ePKaJjbLe pacroJio-
EHO Ha paccTosHUAX [{=0,5 M u [3=145 M OT LlEHTPA KOMHATHI?
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975. Yroa mexay IBYMS NAGCKHMU 3€PKaJaMP MOXHO H3-
MEHSATh, Bpalllasi OAHO M3 3epKaj BOKPYr peGpa yraa (pic. 150)
¢ TIOCTOSIHHOH YrJIoBOH ckopocTbio w=1,5 rpap/c. Toueunnit
UCTOUHHK CBeTa S pacloJjiolKeH Ha NeprieHAHKYyAspe K Hemno-

*g JIBHXKHOMY 3€pKaay, BOCCTaBJeH-
HoMy B Touke A pe6pa Ha paccTosi-
Hun h=10 cm ot Hero. Uepes kakoe
BpeMs ! pacCTOsIHHE Meay H3obpa-
JKeHHSMH HCTOYHHMKa B 3epkasax
Gyzer I[=10 cm?
Puc. 150. 976. [lpa nyiocKuX 3epKasa pac-
MOJIOXKEHH Noj YIJOM IPyr K Apy-
ry, M MeXAy HHMH [OMeIlleH TO4YeyHbIH MCTOYHHK CBera.
M3ofpaxenue HCTOUHWKAa B NEPBOM 3epKaje HAaXOLUTCsS Ha
paccTosinuu a;=6 CM, a BO BTOPOM 3epKaJjie — Ha PacCTOSHHH
;=8 M OT HuCTOYHMKa. Paccrofnue mexay H306paxkeHHsIMHU
ucrouHnka {=10 cm. HafiTu yroa ¢ mMexuy 3epkajiamu.

977. Ilea MaJbiX MJIOCKMX 3epKa/la pachoJloXeHH Ha
OfIUHAKOBBLIX PACCTOSHUSAX APYT OT APYyra W OT TOYEYHOTO HC-
TOYHHKA cBeTa. KakoB fonxkeH GHTD yTodl @ MEXAY 3epKaslaMH,
ecJiM JIyY nocJie ABYX OTpaKeHHil: a) Hanpapasercss NpsaMo K
HCTOYHMKY; 6) BO3BpallaeTcsi 0o6paTHO K HCTOYHHKY MO NPOH-
NEHHOMY TNYTH (T. €. HCOBITBIBAaeT e€Hle OAHO OTpaXKeHue)?

978. Ilnockoe 3epxaJo NOBOPAYMBAIOT Ha yroa Pp=27°.
Ha kakoit yron § noeepHercsi oTpaxeHHbIH OT 3epKaJjia Jyu?

979. Y3Kku#l qyy cBeTa, NPOXOAS yepe3 MaJleHbKOE OTBep-
CTHe B 3KpaHe (MePNeHAMKYJSIPHO K NOBEPXHOCTH SKpaHa),
nonajaer Ha Bpalualolleecs WIECTHTPAHHOE SePKaJo, OCb Bpa-
ILILeHUST KOTOPOro NapaJJiesibHa NOBEPXHOCTH SKPaHa # HaXOANT-
csl HanpoTuB oTBepcTHA. Kako#t aauubl L OyfeT npouepuuBaTh
MEJOCKY Ha 3KpaHe OTpakelHbll OT 3epKaJja Jyd4, ecJH pac-
CTOSIHE MEXAY 3epPKaJoM H 3kpaHoM [=1 m? Pasmepamu rpa-
Hell 3epKaJa N0 CPaBHEHHIO ¢ paccTosiHneM ! npeHeGpeus.

980. IIsa 3epkaja o6pasyioT ApYr ¢ APYroM yroa ¢ << .
Ha onno u3 3epkan magaer syu cBeTa, JiexallMil B MJIOCKOCTH,
nepnenaukyaspHON K pebpy yrJa. Jloka3aTb, 4TO YToJ OTKJO-
HeHHs § 3TOro Jyua OT NepBOHAYAJbHOTO HAfpaBAEHHA Mocje
OTpa’XeHHs OT 000HX 3€pKaJ/l He 3aBHCHT OT yIJia najieHusd.

981. JIpa niocKHX 3epKa/ia o6pa3yioT APYr ¢ APYTOM yroj
. @ <<m. Jlyu cBeTa oTpaxcaeTcs NocJefloBaTebHO OT ABYX 3ep-
kan. Ha xakoii yron § ot cBoero nepsosayaibHOro HanpasJe-
HHSAl OTKJIOHHTCH OTPaX{E€HHBIH JIyU, €CJld CHCTEéMa 3epKaj mo-
BOPAYHBAETCHA Ha YToJa \p BOKPYF OCH, JieXaliell B MJOCKOCTH
obonx 3epkan? Kak najaiomuil, Tak H OTPaXi€HHHH JyuH Je-
JKaT B AJIOCKOCTH, NEPNERAUKYJIAPHOH K 3TOH OCH.
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982, CeueHue CTEKJNSHHOMN NPHU3MH HMeeT GopMy paBHOGeR-
penHoro Tpeyrosibinka. ORHa M3 paBHBIX I'PaHeH NPH3MH TO-
cepebpeHa. Jlyd cBera najaeT Ha HenmocepeGpeHHYIO I'paHb
NpH3Mbl NEPHEHAHKYJ/ISPHO K €€ MOBEPXHOCTH H MOC/e JBYX
OTpaxeHuil BHIXOAHUT Yyepe3 OCHOBAHHE MPH3MBbI NEPTIEHAHKYASP--
HO K Hemy. HaiiTy 'yrainl mpHsMbl.

983. Jlyu cBera BXOJHT B CTEKJSHHYIO NIPU3MY MOX YIJIOM
o.=n/6 U BBHIXOZUT W3 NPH3MBI B BO3LYX MOA Yrjaom y=n/3,
NpHYeM, NTPOHIS NPU3MY, OTKIOHSIETCS OT CBOEro NepBOHaYalb-
HOro HampaB/ieHHs Ha yron 9=mn/4. Haiith npejomasogu’
Yrosl ¢ MPH3MBL

984. Halitu mokasaTesb NpesoM/IeHHN 7 CKHAHKLApa ¥ CKO-
POCTb PacnpoCTpaHeHHs CBETa C, B CKHNHLAPe, eC/H NPH yrie
nagenus o.=45" yron npenomnenus P=30".

985. Jlyu cBera najmaer nepneHAUKyJspHO K GOKOBOH HO-
BEPXHOCTH MPH3MbI, NPEIOMJSIOWHA yros Koropoi ¢=30°.
Haiitu yron oTk/noneHHs § Jy4a OT nepBOHayaJbHOTO Hanpas-
JIeHUs1 mocJie BhbiXOfa M3 mpusMmbl. [lokasartesp npenomaeHus
MaTepmasa HpH3Mbl n=1,4.

986. Bricota Comuua Han ropusontom Pp=20°. [Toab3ysce
3epKaJjioM, NYCKAIOT «3ailunK» B BOAY o3epa. [loa kKakum yriom
Y K TODH3OHTY HYXKHO PacMoJIOXHTb 3epKaJso, YTOOH! JIyu CBe-
Ta B Bojie wies Mok yriom f=41° k seprukann? Ilokasarens
npeAoMyeHHs .BoA n=1,33.

987. Ipu najeHuu Ha NJOCKYIO FPaHULY ABYX Cpell C NOKa-
3aTEeNsAMH NPEJIOMJIEHHS Ny U My JY4 CBETA YaCTHYHO OTpPaKaer-
csl, 4aCTHuHO npenomasiercs. [lpu kakom yrie panenust o ot-
paXeHHbIH ~AyY MeprneHAHKYy/AApeH K [peJOMJIEHHOMY Aydy?

988. IlpenomJ/ieHHbIH NyY CBETa COCTABJSAET C OTPaXKEHHbIM
yroa 90°. HailTH OTHOCHTE/NbHBI! MOKa3aTesib APEAOMAEHHS,
ec/u Jyd MajaeT Ha NJOCKYIO PaHKLy CPel MOA yrjom «, AJs
koroporo sin a=0,8.

989. Ha noBepxHOCTH BOAOeMa, HMEIOLIErO rnyéuuy H=
=D5,3 M, nnaBaetr ¢aHepHBI Kpyr paguyca r=1 M, Hal UeHT-
pOM KOTOPOrO Ha HEKOTOPOH BBICOTE pacnonc’m{eu TOYEUHbIH
UCTOYHHK cBera. KakoBa Ro/KHa GbiTh 3Ta BhicoTa h, YTOOHI
paguyc R TeHH OT KPyra Ha AHe BofoeMa Obl/i MaKCHMAaIbHBIM?
Haiity 37T MakcHMabHBIH paaHyc: [lokasaresnn npenomienns
Bognl n=1,33.

990. Ha MOBEPXHOCTH 03€pa, HMEIOULero ray6uny H=2m,
HaXOAHUTCS KPYIJbIA MIOT paguyca R==8 m. Halitu panunyc r
NOAHOH TEHH OT IJIOTA Ha JHEe 03epa MpH OCBelleHHH BOAK pac-
cesHubM cBeroM. [loka3satens npenomienust Boiwl n=1,33.

991. Jlyy cpera najaer Ha CTEK/stHHYIO NJIAaCTHHKY C AoOKa-
3aTejleM NpeJOMAeHHS n=1,7 NOR YraoM o, 1A KOTOPOro

167



sin a==0,8. Brilueamy# U3 NJIacTUHKM Jy4 OKa3ascsi CMELleH-
HBIM OTHOCHTEJIbHO NaJalollero Jyua Ha paccTosinue b=2 cm.
KakoBa TonmuHa A NIAaCTHHKU?

992. Ha kakoe paccrosiume ! cMecTuscsi Jyd CBeTa, pac-
MPOCTPAHSIOIKACS B CTEKJe ¢ MOKasarelleM NpeJOMJeHHs n,
€c/I Ha ero MyTH HMeeTcsl MJIOCKOomapaJiiesbHasi Weab IHPH-
Hbl d, 3anOJIHeHHasi BOSAYXOM? YToJ MajeHHs Jydya Ha Lielb
paBeH a. IloNHOrO OTpa)KeHHST He IMPOHCXOAHT.

993. Jlyu cBeTa BBIXOJIHUT U3 MPHU3MHEI NIOL TEM 2Ke YIJIOM, MOJ
KaKHM BXOJHMT B NPU3MY, NPHUEM OTKJOHSETCS OT NepBOHayalb-
HOTO HanpasJ/ieHus Ha yroa 3=15°. [Ipenomsiromuii yros npus-
mMbl @=45°. HafiTu noxasatenp npejomseHuss n MarepHana
TIPU3MBL.

994, V npu3MBl C NoKasateseM npenoMJeHHs n=1,41 u
npesiomJsiiomuM yraom ¢=30° onHa rpaHb mnocepeGpena. Jlyu
CBeTa NajaeT Ha HenocepeGpeHHylo rpaHb MOA yrjoM o=45"
M 1OCJIe OTPaX{eHHS BHIXOAMT W3 MPHU3MBI UEpPe3 3Ty KE r'paHb.
Haiiti yroa § Mex1y naiaroliiM U BHIXOASLIUM JIy4amH.

895. Haiit yrosn § oTK/IOHEHH Jyya CTEKJISHHOH NPU3MOH
C MPEeJNOMJSIIOIMM YoM @=D5°, ec/u Jiyy MafaeT Ha rpaHb
npu3Mbl MOA MaJbiM yrjoM. [lokasaresnb npesiom/eHHs cTekaa
n=1,8.

996. Jlyu cBeTa nanaer nox yrJom o=»58" Ha NOBEPXHOCTb
BOJbI, HAJIUTOM CJIOEM TOJLMHL =10 MM B cTeKJsiHHOE G0~
e ¢ MmJIoCKonapaJsjielbHbIM HHOM. [lokasaTesb npesiomyeHHs
Boabl n,=1,33. Haiitu mnokasaresb npesomseHusi n, cTekja
GJofia, €cJHM BBHIENUHH NoA OMIOALEM JyY CMelleH OTHOCH-
TeJIbHO NMaJalolllero Ha paccrosnue [=6,2 MM, a B CTeKJe Jyy
MPOXOAHT NyTb L=5 MM.

997, Ha ropusonTanbHOM JHe BoJoeMa, UMEIOLIEro rayGH-
Hy h=1,2 m, nexur niockoe 3epxano. JIyu cBera napaer Ha
noBepXHOCTh BoAbl noA yriaom o=30°. Ha kakom paccrosinun
[ or mecTa majenus 3TOT Jiyu CHOBa BhIHIET Ha MOBEPXHOCThb
BOJBI NIOCJIE OTPaXkeHus oT 3epKaJna? [Tokasartenb npesoMmyeHus
soxsl n=1,33.

998. Ha FOPHU30HTAJIbLHOM AHe 0acceliHa, MMelollero rayGu-
Hy h=2 M, neXuT nJaockee 3epkajo. Jlyu cBeTa, npesoMHB-
LWIHCh Ha MOBEPXHOCTH BObl, OTPaXaercd OT 3epKasa H BbIXO-
IMT B BO31yX. PaccTasiHMe OT MecTa BXOXKIEHHS Jiyya B BOLY
JI0 MeCTa BBIXOJa OTpPaX{€HHOro Jyu4a u3 Boawl 1=1,5 M. Halitu
yroa nanenusi ayva o. [lokasatenb npesomaenus Boas n=1,33.

999. ¥V nJuockonapaJienbHol MJAaCTHHKH, HMeloIel TOa-
JMHHY d=5 CM, HHXKHAS NOBEPXHOCTb nocepebpeHa. Jlyu cae-
Ta, NaJalomuil Ha NJIacTHHKY noa yraoM a=30°, 4aCTHYHO OT-
paxaercsi OT BeDXHeH NOBEPXHOCTH, YaCTHYHO MNPOXOAHT B

168



NAaCTHHKY, OTpaXaercsi OT HUXKHEH MOBEPXHOCTH MJAaCTHHKH,
H, TIPEJOMJSIACh BTOPHYHO, BHIXOAHT B BO3AYX MapasiiesbHO
nepBoMy orpaxeHHomy Jyuy. Hafitn nokasarenb mpenomie-
HHSl 1 MaTepHaJa MJaCTHHKH, €CJIH PacCTOSIHHE MEXAY Malalo-
MM ¥ BHIXOASIUM JydaMH-I=2.5 cM.

1000. Ha crekasiHHYIO NJIOCKONapal/eNbHYIO MJaCTHHKY
TOJIIMHBL d Nafiaer Jy4 cBeTa Moj yriom o. JIyy yacTHYHO. OT-
paxaercsi OT BepXHell NMOBEPXHOCTH, YaCTHUHO MNPOXOIAUT B
MJIaCTHHKY H; OTPa3UBIUUCh OT HHXKHEl MOBEPXHOCTH, BBIXOJHUT
yepe3 BepxHiolo. HaliTn yroa ¢ Bhixoza yua u anuny L myTH,
npoiileHHOr0 NpeJIOMJEHHBIM JyuoM B nuacTuHKe. [lokasarenb
NPENOMJIEHHSI CTeKJ1a pPaBeH 1. ,

1001. KakoBa TosmuHa d CTEKJSHHOH NJOCKONapaJsJenb-
HOHM MJIACTHHKH, €CJIM TOYKY Ha 3aJHeH NOBepXHOCTH IJIACTHH-
KM Ha6gonaTenb BHANT Ha PacCTOSHUM [=5 cM OT nepenHe
noBepxHocTH? [lokasaTenb npesiomnenus crekna n=1,6. Jlyu
3peHHs NepreHAUKY/aspeH K noBepxHocTH nnacTuHku. as
MaJibix yrioB tg assinazo.

1002. ¥ nJjockonapaJ/J/enbHOH NMJaCTHHKH, KMetolleld ToJ-
wuHy d=1,2 cM, 3aAHsAs NMOBEPXHOCTb nocepebGpena. Toueu-
HbIl UCTOUHHMK CBETa PacloJIOXeH Ha pacCcTOsiHHHU [=1,5 cM oT
nepefHeil MOBEPXHOCTH NaacTHHKH. Ha kakom paccrosuuu L
OT HCTOYHMKA HAXOAMTCS ero H3obpaiKeHHe, MOJYYalOLIeecs
B pe3yJibTaTe OTpax<eHHs Jy4yeH OT 3aJHel MOBEPXHOCTH MJac-
tHHKH? [lokasatenb mpeJoM/IEeHHS] MaTepHa/la MJIACTHHKU =
=1,6. Jlyu 3peHHS nNepneHAMKY-
JISIpeH K MOBEPXHOCTH MJIAaCTHHKH.

1003. CrepxkeHb onyleH KOH-
IOM B INpPO3PauyHYl KHAKGCCTD,
10Ka3aTeslb MpPeJOMJEHHST KOTO-
poil paBed n, u ob6pasyer c Io-
BEPXHOCTBIO -KHAKOCTH Yroa o.
HaGmonareno, KOTOpPBII  CMOT-
pHT CBepXy, KOHell CTEpKH4,
MOTPYXEHHBIH B KHAKOCTb, Ka-
JKeTCsl CMellleHHbIM Ha yroa f
(puc. 151). Ilpu xakom yrJae Ha-
KJOHA CTEPXKHS @ YroJ cMmelleHHus B 6yleT MaKCHMaJbHbIM?

1004. Ceuenve cTeKJSHHON NPU3Mbl NMeeT GOopMy PaBHOCTO-
DOHHEro Tpeyro/bHHKa. JIyd najaeT Ha ONHY M3 rpaHed nep-
NeHAMKYJAspHQ K Hell. Haiitu yroan & mexay HanpaBJeHHSIMH
maJaloliero Jyua W Jyua, Belejiero u3 npusmsl. Ilokasa-
Tesb TpesoMJeHusi crekaa n=1,5.

1005. B nucrephe ¢ cepoyrsiepoiaoM Ha raybune h=26 cm
MOJi MOBEPXHOCTBIO PACMOJIOXKEH TOUEUHBI HMCTOYHHMK CBeTa.
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Haitth nnoiraab xpyra Ha NOBEPXHOCTH MHAKOCTH, B mpefe-
Jlax KOTODOTrO BO3MOKEH BBIXOX Jyuell B Bo3xyx. [lokazarenb
npeJoMJIeHHs cepoyrJiepoaa n=1,64.

1006. Bomosa3d CTOHT Ha TOPH3OHTaJIbHOM JHE BOJOEMA,
umetowero ray6uny H =15 M. Ha kakom pacctosinuu ! oT Bozio-
n1a3a, PocT KoToporo h=1,7 M, HaXOsTCA Te YaCTH JHa, KOTO-
PBIE OH MOMET YBHAETb OTPAKEHHBIMH OT [TOBEPXHOCTH BOJBI?
[Tokasatenp npesomnenus Boael n=1,33.

1007. Ha nme Bonoema, umeroumtero rayouny H=3 M, na-
XOAMTCS TOUEYHBIH MUCTOYHHK cBeTa. Kakol MHHUMaJ/BbHBIN pa-
auyc R DOMKeH HMeTh KpYrJblit Hempo3pauHblil IMCK, AJ1aBalo-
LKA HA MOBEPXHOCTH BOABI Hall HCTOYHHKOM, YTOOBI C BepToJe-
Ta HeJb3sl OBIIO OOHAPYMXHTb 3TOT HCTOYHHMK cBeTa? [lokasa-
TeJlb npeJiomMJeHusi Boasl n=1,33.

1008. B »uukoct# ¢ mokasarteneM mpenomaenus n=1,8
noMellieH TOYEYHLIA HCTOYHHK cBeTa. Ha KakoM MakcuMasibHOM
PacCTOSIHMH h Hall HCTOYHHKOM HaJlo TIOMECTHTD HCK AHaMeTpa
D=2 cM, 4TOGbI CBET He BHIILE U3 KHAKOCTH B BO3AYX?

1009. B Tomme creksna ¢ nNoKasaTeJeM IpeJiOMJICHHS
n=1,6 Ha paccroguuH h=10 cM oOT NJOCKOH NOBEPXHOCTH
CTeKJla HaXOLMTCS TOYeYyHbIH HCTOUHHK cBera. Henpospau-
HbIfl AMCK pacrnosiokeH Ha 3TOH NOBEPXHOCTH TaK, YTO €ro
UEHTP HaxoamTcss B OJuKafiell K MCTOYHHKY Touke. JIMCK
H CTEKJIO NOKPBITHl CHApYXH IIJIOCKHM C€JIOEM TJIafKoro Jbla
6e3 Bo3aymmo# mpocsoiikd. Kakoli MHUHHMaJbHBIH pa-
nuyc R NOMXKeH MMeTb AMCK, YToObl CBET He BbILIe] yepes Mo-
BEPXHOCTb JbJa?

1010. Ilyuox cBeTa CKOJNb3UT BAOAb GOKOBOH rpaHd npus-
Mbl, CEYeHHe KOTOPOH umeeT opMy paBHOOEAPEHHOrO TPEYroJib-
uuka. IlpH KakoMm mpenesbHOM NpPeSOMJSIOEM yrJe ¢ MpH3-
Mbl TpeJOMJIEHHBIE JYYH NpeTepnsiT NOJHOe OTpPaXkeHHe Ha
BTOpPOH OOKOBOH TpaHM NpuU3Mbi? [loka3zatenb npeomyeHust
MaTepHuaJsaa npusMel n=1,6.

1011, Ilpusma ¢ npenoMJsiiomum yriaoM @=60° caenana us
CTeKJa ¢ Moka3sareseMm npesnomyenus n=1,75.-I1pu kakom yrJje
najienns o Jyya CBETa Ha ORHY 3 IpaHeit BBIXO Jyua H3 BTO-
pOHl rpaHH CTAHOBHTCS HEBO3MOMHBIM?

1012, Jlyu cBera najnaer nepreHAUKYJSIPHO K KOPOTKO
rPaHH TPEXTPaHHOH MOBOPOTHOMH Mpu3Mbl ¢ yriaamu 90° u 45°,
U3TOTOBJIEHHOH U3 CTEK/a C MOKa3aTesieM RpeJNOMJICHHS n=
=1,75. Ha Kako# MakcuMa/bHBIA yroa 4 MoXKeT OTKJIOHUThCS
Jiy4 B HanpasJIeHHH K 90°-HoMy peGpy B MJIOCKOCTH, MepreH-
RUKYJISIPHO# K 3TOMY pe6py, 4TOOBI CBET He BHIXOAHA YaCTHYHO
uepes3 AMMHHYIO TPaHb NPH3MbI?
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§ 28. ®oromerpus

B ¢oTomerpun BB3AAT CBeTOBHE BEJHYHHEL. TaK, SHEPTHIO, NEPEeHOCH-
MyI0 CBeTOM d9epe3 KaKylo-HHOYAb IVIOWIAAKY Sa €LHHHIY BPEeMeHH H ole-
HHB3EMYIO [0 SPHTEJIbHOMY BOCTIPHATHIO, HASHIBAIOT ¢BETOBEM noTokoM @
yepes sTy naomanky. OcBemensocTs noBepxHocts E=®/S, rme S — mio-
\Wajb .NOBEPXHOCTH.

Cusioil . cBeTa MCTOYHMKA MO JaHHOMY HANPAaBJEHHIO HA3LIBAETCH BEJH-
apna I=®/®, rie @ — TeJecHHIl yroj, B KOTOPOM pacnpocTpaHseTcss cBe-
ToBoit notox @. Tenecuwi#i yrom onpe-
Jensercsi OTHOLIEHHWeM [iIowaan S; no-
BEPXHOCTH, BRIPE3aEMON TeJIECHHIM YIJIOM
u3 coepyl (LEHTP KOTOPOA HaXomHTCca B
BepPUIHEE TeIeCHOTO YIJa), K KBaapaTy
pannyca r 3Tol cgepwl, T. €, w=Sy/r?
(puc. 152). B.cayvae Manoro TtenecHoro
yrJa, ec;y BMeCTO NoBepXHOCTH chephl S
GepeTcst OrpaHMyeHHasi TeM e TeJeCHBIM Puc. 152.

YIJIOM MJIGWaAKa S, PaccTOSHHE A0 KOTO-

poit OT BepIUHHH TEJECHOTO YIJla PaBHO 7 U NEPNEHAMKYASP 1 K KOTOPOH
cocTaB/IfeT yroa a ¢ pannycoM, 10 So==S cos a. [lpu stom E=(I cos a)/72,
rfie r — pacCTOfiHhe OT HCTOYHMKA IO OCBellaeMOM MJIOWANKH, & — yron
najieHns Jyueil Ha Hee. K

Ennunueil cBETOBOTO NOTOKa ABJASETCH AtOMeH (JIM), OCBEIIEHHOCTH —
AOKC (1K), CHJIB! cBeTa — Kandeaa (KA), TEJICCHOTO yraa — cmepaduat (cp).
PaccTosnue 7 BHIPAXKAlOT B MeTPax (M).

1013. Jlamna ¢ cuaoit ceeta /=200 K1 yKkpenjeHa Ha mno-
ToJIKe KOMHATH. HaiiTH nosnwii ceeroBoit norox @, nanarouui
Ha CTeHBl W NOJ KOMHaThI.

1014, Potorpaduyeckudi CHUMOK MeyaTalH CKOHTaKTHBIM

cnocotom». [Ipu 3TOoM Jamna pacnojarajach Ha PacCTOSIHHM
ri=060 c¢M OT CHMMKa, a 3Kcnosuuusa anuaack ;=16 c¢. Kakoso
LOJIKHO GHITb BpeMsl SKCTIO3HUHH #;, €CiH 3aMEHHTb JaMny Ha
APYTYIO C CHJIOH CBeTa, -BTPOE MEHbIIEH, H IOMECTHTD ee Ha pac-
CTOSIHUY r,=45 cM OT cHuMKa?
+  1015. [OBe saMnbl, cUABl cBeTa KOTOpuIX [i=75 ki u /3=
=48 K1, HaXO#ATCS- APYr OT APYyra Ha paccTOfIHHH r=1,8 m.
I'ne Haflo NOMEeCTHTb MEXAY HHMH 5KPaH, YTOGH! €ro OCBelleH-
HOCTb 6blJla OAHHAKOBA C TOH # APYrodl CTOPOHLI?

1016. JIBe namnel, cuanl cBeTa KOTOophX [i=25 ka u I3=
=8 K, HaxopaTcs APYr OT Apyra Ha paccTosHuu r=1,8 m.
Ha kakoM pacCTOsSIHMH ri OT NepBOf JaMNbl (Ha JHHUH, COEAH-
HAIOUEeH JJaMNbl) HaJlo NOMECTUTb JIUCT OyMarH, 4To6Bl OCBeLIEH-
HOCTb €70 CO CTOPOHBI NEPBOH Jamnbl Obia BABOE GOJIblLE, YeM
€O CTOPOHEI BTOPOIi?
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1017, Ilpu ocMoTpe BHyTpeHHel MOBepXHOCTH cdepUyecKo-
ro pesepByapa, uMmetollero auamerp d=20 M, B ero BepxHefi
TOYKe OB/ YKPeNJIeH HCTOYHHK ¢ cuiioit cBera /=1000 kx. Haii-
TH OCBEILleHHOCTb B TOH TOYKE MOBEPXHOCTH pe3epByapa, B KO-
TOPO# JIYYH najaioT mox yryom a=34°. CBer, oTpaXKeHHbIH OT
CTEHOK pe3epByapa, HE YUYHTHIBATH.

1018. Hap uenTpoM KBajpaTHOro CTOJIA CO CTOPOHOH a=
=1,5 M Ha BbIcOTe A=] M OT NOBEPXHOCTH CTOJIa BUCHT JlaMIa.
Bo CcKOMBbKO pa3 H3MEHHMTCS OCBELIEHHOCTb B IEHTpE CToJa,
€CJIM 3Ty XKe JlaMIly NMOBECHTb Ha TOH e BBICOTE HaJ OJHHM H3
yrJIOB CTOJA?

1019. Ha crone JeXuT packphiTast KHHra, KOPEIOK KOTO-
poil piuHb [=52 cM HanpaBJieH K HacTOJbHOM Jammne. JIuHus,
COeIHHAIONIAS BepX CTPAHHLBI C HHTBIO JIaMIbl, HMEET TaKyIo
e ANMuHY [ M HakJoHeHa MoA yrjoM ¢=60° K IOBEPXHOCTH
crond. Hafith pasHuuy ocBellleHHOCTeH BepXa M HH3a CTpa-
HHIIBI, €CJIM cHJla cBeTa Jiamnbl /=60 Ka.

1020. Ha#iti noanbtit cBeToBo#t norok M, co3gaBaeMbift Hc-
TOYHHUKOM, MOMELIeHHEIM Ha MauTe BBHICOTHI h=12 M, ecqu Ha
paccTosiHHH [=16 M OT OCHOBaHHSA MauThl OH CO3JlaeT OCBellleH-
Hocts E=3 nk.

1021. Ha Beicote h=8 ™ HaJ| 3emJieli BHCUT JiamIia C CHJIOH
csera /=1000 ka. Haiitu nnomans S yuacrka, B npefenax xo-
TOPOrO OCBEIEHHOCTb He MeHblle yemM E=1 Jk.

1022, Ha Bricote h=>5 M Haji 3emJiell BUCHT JlaMAa C CHUJIOH
ceta /=400 xx. Hafitn nnomane S yuacTka, BHyTpH KOTOPOrO
OCBeLIEHHOCTb MeHsieTc s B mpeaenax ot £,=0,254k no E ;=2 ak.

1023. Hax nuomaznpio BHCHT GOHApb, CO3RAIOLIHI OCBelleH-
HocTh E;=10 JIK B Tex TOYKaX, B KOTOPBIX JY4YH MANAOT Ha
3eM/it0 moA yrJioM a, (cosa;=0,3). KakoBa ocseieHHocTs E,
B TOYKAaX, B KOTOPBIX JIyYH MafalOT Ha 3€MJIIO MOX YIJIOM Oty
(cos a;=0,6)?

1024. Kpyraetit 3an guamerpa d=30 M oCBelaeTCs JaMmoH,
YKpenJieHHo# B lieHTpe notoJika. Haiitu BeicoTy h 3aja, ecnu
HauMeHblIasi OCBEIEHHOCTb CTeHbl 3aja B n=2 pasa GoJblie
HaUMEHbLIEH OCBElIeHHOCTH MoJIa.

1025. Ha Bricote ;=2 M Hax cepeauoft KPYIJIoro crosa,
HMEIOLLero JUuaMeTp d 3 M, BHCHUT Jlamna c cuJoil cBera /=
=100 ka. Ee samenu/u jsamnoi ¢ cunodt csera /,=25 ka, u3-
MEHHB PacCTOSIHHE OT JlaMMbl O CTOJIA TaK, YTO OCBELIeHHOCTb
cepenuHbl CTOJla He H3MeHHJach. Kak H3MEHU/IaCh OCBellleH-
HOCTb Kpasl cToJia?

1026. [Tnomanka ocBelmaercs ABYMS Pa3/HYHBIMH JlaMMia-
MH, BHCSIIUMH Ha cTOJI6E OfHa Haj APYro# Ha BbicoTe A;=8 M
H h2=27 M. Ha kakom paccrosiuuu ! oT ocHoBaHHUs CTO/IGa Ha-
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XOJSTCS TOYKH IIIOIaAKH, OCBELIEHHOCTh KOTOPLIX HE H3MEHHT-
csl;, €ecJH TIOMEHSITb JaMMbl MecTaMH?

1027. Tpu oIMHAKOBHIX TOYEUHBLIX MCTOUYHHKA C CHJIOi CBe-
Ta /=10 K1 KaXXIblil PacnosoKeHbl B BEPLIHHAX PABHOCTOPOH-
HEro TpeyroJbHHKa CO CTOPOHOH a=1 M. B uenrpe TpeyroJb-
HUKa NepreHIHKy/IAPHO K €ro NVIOCKOCTH M MapalljielbHO O
HOH M3 ero CTOPOH. PacNoJIOXeHa Ma-

JieHbKasl MJacTHHKa. Hafitu ocse- {‘Z

IEHHOCTb KaXKAOH U3 CTOPOH mJa- //’:\\

CTHHKH. . g N
1028, Tpu snaMnbl B HEGOJBILO ,,{{ _______ L_____::,I

9KpaH pacroNOXeHbl B BepUIMHAX s _ { el

pomba, OfHA M3 JHaroHanell KOTOpPO- SN b7

TO paBHA ero CTOpoHe. JKpaH nepreH- 4

IUKYJsipeH K Jpyrofl NHaroHaJH I

(puc. 153). Kakyto cuay cBeta / nmeer Puc. 153,

CPenHsis laMIla, €CJIU NPH  ee BBIKJIO-
YeHHH OCBEIleHHOCTb 5KPaHa yMeHbIUAeTcsl B n=2 pasa H ase
ApYTHe JaMIbl UMeOT cHay cBeTa [o=10 ka?

1029. [IBe samnbl ¢ cHJOM cae*q =200 kn xaxzas BUCAT
Ha cTo]I6e OlHa Hal ApYrofi Ha ebicote i; =3 M H hp=4 m. Ha#-
TH OCBELlEHHOCTb MOBEPXHOCTH 3eMJH Ha PacCTOSIHHH [=2 M
OT OCHOBaHHA cToJba.

1030. [lBe onuHaKOBble JaMmnbl NPUKPENJeEHbl. K MNOTOJMKY
KOMHATHl Ha.pacCTOSIHIM [=4 M Jpyr OT ApYyra, Ha BbicoTe h=
=2 M OT NOBepXHOCTH cToJsa. HaliTH oTHOIIEH e OCBelleHHOCTe
LIeHTpa CTo/la B CJydasiX, KOrja CTOJ PACMOJIOXKEH: MO OLHOH
U3 JlaMIl; NOCepe/iiHe MEeXIY JaMIaMH.

1031. DxpaH ocBellaeTcs AByMs JaMNaMH C CHJIOH CBeTa
[,=200 KI,; pacno/io}XeHHbHIMH * CHMMETPHUHO. OTHOCHTE/bHO
UeHTpa 3KpaHa. PaccTosinde oT Kaxnoil JlaMnbl J0.3KpaHa (o
nepneHauKyIsapy) ho=4 M, paccroaHHe MeX1y JaMnaMp [=
=2 M. Kakylo cuny cera / nomxkHa <
WMeTb .J1aMna, NoMellleHHas Ha pac- S#-————ﬁp
cTosiHMH h=6 M OT UeHTpa 3KpaHa, o
yTOGBI OHa Jla/la B LEHTPe 3KpaHa Ta-
KYIO 2Xe OCBEHIeHHOCTb, KaK JABe yno-
MSIHYTbIE JIaMIIbI?

1032. ToueuHblll HCTOYHHK CBeTa i
S ocewtaer nosepxHocTb AB (pHuc. Pric. 154,
154). Bo cko/ibkO pa3 yBeJHUHTCS e, 1
OCBEIlEHHOCTb B Touke C, ec/i C6OKY OT HCTOYHMKA CBETa Ha
paccrosiiid SD =SC nomecTHTb MJIOCKOE 3€pKaJjo, OTpaaio-
uee cset B Touky C?. Kosdduient oTpaxenus 3epkana . cuu-
TaTb. PaBHbIM €JHHHLE,

SR

173



1033. Jlamna, nogBelrerHasi K OTOJIKY, HMEET B TOPU3OH-
TaJIbHOM HampasJieHUu cusy cBera /=96 kn. Kakol cBeroBoi
notok @ maxaer Ha KapTuHy mjiowanu S=0,5 M2, ec/ii KapTHHA
BHCHUT BEPTHKAJbHO Ha CTEHE HANPOTHB JIaMNbl Ha PaCCTOSTHHH
—— . a=4 M or Hee, a Ha NPOTHBONOJOXKHOM
CTeHe Ha pPacCTOSIHHH b=2 M OT JaMIhl
HaXoAUTCS GOJIbLIOe MJOCKOE 3epKaJso?

1034. KaxoBa OCBellleHHOCTh MaJieHb-
120)] ropusoHTaanou nJowanku (puc.

L 155), ecsii Hal HeHl Ha pacCTOsHUH [=2 M
} HaXOIHUTCS TOYEUHBIi HCTOUHHK C CHJIOH
! cBera /=60 ka1, a Ha paccTosiHin d=1 M
i OT UCTOYHHKA H MJOWANKH BEPTHKAJNbHO
Y | PacroJIOKEHO MJIOCKOE 3epPKaJio?

1035. Ilnockuii skpaH W HIeaNbHO OT-
paxkaollee JOCKOE 3epKaso obpasyior
IBYTpaHHbIA yron ¢=45°. Mexay sKxpaHom
“ 3€Ka/ioM, Ha OJIMHAKOBOM PACCTOSHHH a OT HHX, MOMeLleH
TOUeuHBlii HCTOUHHK cBeta S. KakoBa ocBelleHHOCTDb B TOuKe A
3KpaHa, OmuxKafime#l K HCTOYHUKY?

Puc. 155.

§ 29. Chepuueckne sepkana

CiepHuecKkoe 3epKajo OPeNCTaBJseT cOGOH OTMOJNHPOBAHHYI® HOBEPX-
HOCTb ILapoBoro cermexYa. [IpsMas, npoBeseHHas uyepes uentp cdepsl (on-
THYECKHH UEHTP 3epKaJsia) W BepIIHHV I1apOBOro CerMeHTa (NOJIOC 3epKaia),
uasbiBaeTcsl TIJIaBHOH ONTHuecKo# ocbio 3epkana. Beskas apyras npsamas,
NPOXOAAILAS uYepe3 ONTHYECKHH HEHTP, Ha3biBaeTCA NOGOYHON OMTHUYECKOf
OCBIO.

Jlyu, napasyenbHbf [VIaBHOM ONTHYECKOM OCH, MOC/IE OTPAXKEHHA mepe-
cekaer ee B QoKyce 3epKaJa, JexauieM Ha paccroanun F=R/2 ot sepkana,
rie R <« paauyc KPHBH3HH 3epkaJsa (pamuyc cdepor). B cayuae Beinykaoro
3epKaja FAaBHYIO ONTHYECKYI0 OCh MepeceKaeT He CaM OTPa’KeHHbIH Ay,
a ero Mgmsamoe nponosKeHHe. B 3ToM ciydae GoKyc MOXKHO Ha3BaTb MHHMBIM.

[aockocTs, npoBefeHHas yepe3 GOKYC NEPNEHAHKVIAPHO K TJABHOM
onriyeeRof ocu, HasblBaeTcA (POKANBHON MIAOCKOCTHIO. JIyuH, mapannensiue
NoGOYHOH ONTHYECKOH OCH, MOC/Ie OTPaXKeHHA CXOAATCA B TOUKe, Jexameil
Ha (QOKaJIbHOH MJAOCKOCTA 3epKana (B cayuvae BLITYKJOTO 3epKajia — mpo-
JQUDKEHUS Jydeir).

Jlyun, ucxojsiuume OT HeGO/NbLIOrO MpefMeTa, NOC/Te OTPANKEHHA OT
3epKasa o6pasyroT u3obpaxmenue. Kamaot Touke npegMeTa COOTBETCTBYeT
QiiFa Touka H3o6pawxenusi. M3oGpaxenHe MoxeT G6biTb NEHCTBUTEALHBIM,
KOTHa OHO 00pPasoBaRO CaMHMMH Jy4YaMH, OTPaXKeHHLIMH ,OT 3epKaJa
{puc. 166), HJIM MHUMbBIM, KOrfi2a 0HO 00pa3oBaHO MPOAOJMEHUAMH OTpa-
KeHHBIX Jyueit (puc. 157),
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TycTe npeaMeT (MM HCTOUHNK) PacnoNaraeTcs B BePUIHHE UYYKa nepe-
cexaomnxcsg ayueii. Ecan sTa BeplinHa AECTBHTENLHO CYIECTBYET RakKe
npy HaAHUBH aepxana, TO HCTOUHMK cunTaeTcs seficTBuTeqbHbIM (pHc. 168).
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Pue. 156. Puc. 157. Puc. 158. Puc, 159,
\

Ecnn e B npucyTcTBHM 3epKasa BepiuHHa o6pa3oBana JIHINL MHRMBIMA
DPOLOJIKEHUSAIMY  Jlyued, TO Mbl HMeEeM J[eJ0 ¢ MHHMBIM  HCTOYHHKOM
(puc. 1589).

Paccrosinne d OT npeaMeTa 1O sepKana, paccTGsHHe [ OT sepKaja o
u306paxkenns H ¢OKycHOe paccTosiHHe F CBSi3aHB COOTHOLIEHHCM

1 11
7 £ 7= + Vi
Ha3HBaeMbIM (popMyJioil sepkasia. [1pu TakoM HanHcannH GOPMYJIH BeHUH-
bt d, [ 1 F cunTaloTcs nosoxMTeNbHBIMU (B YCJAOBHAX 3ajiay 3Havenus d, f
u F 3apanbn no moay/mo). 3naky xe nepell unedami ¢GopMyJibl 3epKasa Bbl-
6upaloTcs MO APaBMJIY: ecal npeaMeT (HCTOYHMK), H306paxeHue,” HOKycC
ABARIOTCS LEACTBATENbIIBIMH, TO NMepel COOTBETCTBYIOUIWMH UleHaMu GopMy-
JIbl CTABHUTCH NJIIOC; €CJIM MHHMBIMH, TO CTaBHTCH MHHYG,

Ecau nepen BceMi uneHaMn GopMyJibl 3epKasa 3HAKH M0CTaBJICHHl B CO-
OTBETCTBHH C YKa3aHHLIM NPABUJIOM, TO NMOJNYueHHHIT OTBeT 6yAeT BCerna no-
NOXKUTEJbHLIM, TaK KaK OH XapaKTepu3yeT TOJIbKO MOLYJb HCKOMOH Beju-
quHbl. YacTto, ofHaKo, RE/CTBHTENEHOCTb WJIHW MHUMOCTb HCTOYHHKA, H30-
6paxkenus wJIM GOKyca HeuaBecTHa. B 3ToM ciyuae nepea cOOTBETECTBYIOUIMM
4jieHoM B JOPMYJie 3ePKaja MOXHO NOCTaBHTb J060H 3HaK (yno6Hee 0GbIYHO
nJawc), T. €. NpeAnoaarats npeaMeT (H3o6paxkenne, QoKyc) AeiHCTBUTEAbLHBIM
uan MEUMBIM. [TonoXHuTebHOCTL OTBETA YKa3biBaeT TOTR3a HAa NPaBHABHOCTb
9TOTO MPEANOJNONKEHNS, OTPHLATENLHOCTE — Ha €ro OMHGOYHOCTD.

$opmyna sepkana H Bee BHUEYKa3aHHBIE CBOWCTBA 3epKaja cnpabel-
JIMBBl TOJBKO AN Ayuel, MAYWAX BOAM3Y T/JIaBHOH ONTHYECKOH OCH H €O-
CTaBASIOIWUX C Hell Manble yrap. Bo Beex 3agawax nozpasymepaercs, uto
Mbl HMeeM JeJI0O HMEHHO C STHM CJyuaeM.
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1036. I'locepebpenHast cepa paccedeHa Ha JBe YacTH NJOC-
kocTblo. Ha kakoM paccrosiuuu b ot ueHTpa cdepsl npoXogHT
3Ta MJIOCKOCTh,; €CJIM MeHbIlasi 4acThb, NpencrapasieT coboit coe-
‘pHUecKoe 3epkaso auamerpa a=0,64 M ¢ ¢OKyCHBIM paccTosi-
nueM F=0,65 m?

1037. Ha xaxom paccTosiHMM d OT BOFHYTOrO 3epKana ¢ ¢o-
KYCHBIM paccTosiHHeM F=1 M Heo6XO0AuMO NOMECTHTb HCTOY-
HUK CBeTa, YTOGHI ero H306paKeHHe COBNAJIO C CAaMHM' HCTOUHH-
KOM?

1038. PaccrosiHue OT nmpefMeTa IO BOTHYTOrO 3epKana d=

' =0,5 M, paccTostHHe OT 3epKaJa 10 uzobpaxenus f=2 m. Haii-
TH paiHyC KPUBH3HBI R 3epkaJa.

1039. ITpenmet BbicoTh A=0,06 M HaXOAUTCH Ha PACCTOAHUH
d=0,14 M oT BOTHYTOro 3epkaja C (OKYCHBIM DaCCTOSTHHEM
F=0,11 m. Haiitu Boicoty  H n3oGpaxkeHusi npenmera.

1040. IIpenmer maxoautcs Ha paccrosiuud d=0,48 M oT
BOTHYTOTO 3epKaJia. 3epKaJso faeT AeHCTBHTEJbHOe H300paxe-
Hue npeaMera ¢ yMeHbuieHueM k=4. Haiitu paguyc kpHBH3HBI
R 3epkana.

1041. Boruyroe 3epkasno JaeT JNeHCTBHTeNbHOE H300paxe-
Hue npeamera c yBenuuenuem k=4. Hafitu dokycHoe paccros-
uue F 3epkana, ec/it pacCTOSTHHE My NPEIAMETOM H ero u3o0-
paxieHueM a=1,5 M.

1042, Mam;m y4acToK MOBEPXHOCTH cepst nocepeﬁpen
Ha nauamerpa/ibHO MPOTHBOMNOJOKHOH CTOPOHe cdephl MoJy-
4YHJIOCh HM306paXKeHHe HEKOTOPOro MpeAMeTa, MNOMelleHHOro
BHYTPpH Hee. C KaKHM yBesqUueHHeM k H300paxaerTcsl npeamer?

1043. PaccTosinue oT To4ueyHOro MCTOYHHMKA CBETa A0 BOTHY-
Toro 3epkana d=2R, rage R — [panauyc KpUBH3HbI 3epkasa.
HcTouHnk HaXomMTCS Ha IJIaBHOH ONTHYECKOH OCH 3epKana.
I'ne pacnosioxeHo ero u306pa-
wenune? [locTpoutb xox nyueit.

1044. Ha BoruyToe 3epkaJio
nanaet aydy AOB, nepecekaio-

. LKM# TJIaBHYIO ONTHYECKYIO OCb
3epKasia B TOYKe 0. OTpax(eH-
Puc. 160, HblX. OT 3epkana Jyuy BO'D ne-
peceKkaer Ty e och B Touke O’
(puc. 160). Hafitu nocrpoennem nosoxkenue ¢okyca 3epkasna.
1045. Boruytoe 3epkasio jgaer NefiCTBHUTeJNbHOE H300pare-
Hue mpeaMeTa ¢ yBenauueHueM R, =>5. Ecsin nepemecTuTh mpes-
MeT Ha HEeKOTOpOe PpacCTOSIHHE BAOJIb T'JIABHOH ONTHYECKOH
ocH, H3obpaxeHHe MepeMecTHTCS BAOJb OCH Ha TaKoe e pac-
crosiuve. HalitH yBejauyeHne k; npH HOBOM pacHOJIOXEHHH:
npeaMera.
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1046. BoruyToe 3epKkaso faeT nefCTBUTENbHOE H300paXKeHne
npenMera ¢ yBeJHYeHHeM k;=5. Ecau 3epkajlo mepemecTHTb
Ha paccTosiHue a=2 cM OJuXKe K NpeIMeTy, TO YBeJUdeHHe
npeamera ctaner k,=7. Hafitu ¢okycHoe paccrosiuue F 3epkaina.

1047. Boruyroe 3epka/o JaeT AeHCTBUTEIbHOE H300paxe-
'HUe TpeaMeTa ¢ yMeHbleHHeM k;=1/4. Ecann npeamer nepemec-
THTb Ha paccTosiHue a=>5 cM GJMKe K 3epKaJjly, TO yMeHbuie-
HHUe H300paKkeHHs cTaHeT k,=1/2. Hailtu pokycHoe paccros-
uue F 3epkaJna.

1048. ®okyc BOrHyTOro 3epkaja pacrnoJIOXKeH Ha paccTos-
Hud a=0,24 M ot npeameTa M Ha paccrosuuu b=0,54 m ot ero
u3obpaxkenusi. HaliTH yBenuuenue k npenmera, naBaemoe sep-
KaJIoM. _

1049. Caerslasicsi TOYKa pacnoJioXKeHa Ha PacCTOSIHHH
d=0,75 M oT BOrHyTOrO 3€epKasna M Ha pacctosiiuu [=0,05 m
OT IJIaBHOH ONTHYeCKOH ocH 3epKasa. Msobpaxkenue TOUKH
HaxopuTcs Ha pacctosinmn L=0,2 M or ocu. Haiitu panuyc
KDHBH3HBI R 3epKaJia B C/Iy4yasX, KOrja H3oOpaxKeHHe AeHCTBH-
TeJIbHOE H MHHMOeE.

1050. I'lyyok nyuye#t oT 6eCKOHEUHO YAAJEHHOTO HCTOYHHKA
CBeTa MaJlaeT Ha YKpaH, HMeIOIL K oTBepcTHe JHaMerpa d=7 cm.
[TnockocTh 3KpaHa neprneHAHKyAsipHa K JydaM. Ha paceres-
HUH a=68 cM 3a 3KpaHOM pacMOJIOXEHO BOTHYTOE 3epKaJio
¢ ¢okycHeiM pacctosinueM F=0,28 M, TJlaBHAS ONTHYECKasi
0Cb KOTOPOro coBnajaer ¢ ocbio nyuka. Haiitu nuamerp D cBet-
JIOTO KpYra Ha sKpaHe.

1051. Toyeunbifi HCTOUHUK CBeTa NoMelleH B (okyce 3epka-
na ¢ pokycubim paccrosuueM F=20 cm. Bo ckosnbko pa3 ocse-
IEHHOCTh 3KpaHa, Haxojsileroca Ha paccrostuuu r=0,2 kM
OT UCTOYHHKA NMPHU HaNUYUM 3epKana OoJibllle, 4eM B TOH Ke
TOYKe 5KpaHa 6e3 3epkana? ,

1052. TlpoxexTop ycraHoBlieH Ha BbicoTe =30 M OT no-
BepxHOCTH 3eMJaH. Hafitu oceleHHoCcTb E B LEHTpe CBETIOrO
MATHA HA MOBEPXHOCTH 3eMJH Ha pacCTOAHHH [=40 M OT OCHO-
BaHHA BbILIKH. [IPOXKEKTOP MMEET TOYEYHBIH HCTOUHMK C CHIIOH
csera /=500. k1 u. pedsiekTop ¢ GOKYCHBIM paccTosiHHeM F=
=20 cM. CyHTaTh, YTO MPOKEKTOP AaeT mapajefbHblH NyYOK
nyyed.

-1053. Boruyroe sepkano ¢ paaunycoM KPHBHM3HBEI R=1 m
NaeT MHHMOE H300paKeHue mpeaMmeTa, PACNOJIOKEHHOE HAa pac»
crosiund f=3 M ot 3epkana. Ha kakoM pacctosinuu d ot 3epka-
Jia HaXONMTCS npenamer?

1054. BorunyToe 3epkaso ¢ paguycom KpuBu3Hel R =120 cm
LlaeT NMpsMoe H3oGpakeHHe MpeaMera ¢ yBeaudeHueM 2=4. Ha
KaKOM PaccTOSHHH d OT 3epKa/la HaXOAHTCS IPEeaMeT?
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1055. Boruytoe 3epkajio naeT H3o6paxkeHHE MPEJMETa C
yBesnueHueM k=6. Haiitu panuyc kpuBH3Hbl R 3epkaJna, ecan
npeAMeT pacnoJioXKeH Ha pacCTositHHH d=2] cM oT 3epkaJa.

1056. Bornytoe 3epkano HaeT H3o6pa)keHHe NpeIMeTa ¢
yBeauuenueM k=2. Halith pannyc kpuBusHe R 3epkaJna, ecsy
paccTOsTHHE MeX1Yy NpPeRMeToM H H3ob6pakeHHeM a=18 cM.

1057. CeTsimasicds TOYKa HAaXOLMTCA Ha IJaBHOH ONTHYe-
CKOH OCH BOTHYTOTO 3€pKaja Ha OJHHAaKOBBIX PaCCTOSHHAX
ot 3epkasa u ero ¢okyca. [lepnenaukyJsipHo K OCH 3epKana
pacnoJioXKeH 3KpaH, LeHTP KOTOpOro CoBnajaeT ¢ ONTHYECKHM
lleHTPOM 3epKasia. Bo CKO/IbKO pa3 nuameTp CBETJOro Kpyra
Ha 5KpaHe NpeBhIlIaeT AHaMeTp 3epKaJa?

1058. 3epkaso JaeT MHHMOe H300pa)keHHe C YBeJHUeHHEeM
k=2. Halitn paauyc kpuBH3HB R 3epkana, ec/H pacCTosiHHe
MEXJIy npeameToM H u3obpaxkenuem a=1,5 m.

1059. CBersiascs TOUKa pacnoJioKeHa Ha pacCTOsSiHUM [=
=0,2 M OT raBHOH ONTHYECKOH OCH BOTHYTOTO 3epKaJja, ee
MHHMOE H306paxenne — Ha paccrosuun L=0,5 M or To#l xe
ocn. -Bo ckosbko pas PoxycHoe paccTosiHHe 3epKaJsia NpeBhiia-
€T pacCTOosiHHE OT CBEeTAleRCs TOYKH A0 POKaJbHOH NJAOCKOCTH?

1060. Otpe3ok, coennHsomHiA GoKyc BOTHYTOro sepKaJia
C €ro MoJilocOM, pa3fiesleH Ha TPH paBHHlE 4acTH, M B TOYKax
JIeJIeHHs NoMeLleHbl TOYeuHble UCTOYHHKM cBeta. KakoBo pac-
cTosinue [ mexny u300pakeHHsIMH 3THX HUCTOYHHKOB, €CJH pa-
IWYC KPUBM3HBI 3epkasia paBeH R?

1061. Ynapmnil Ha MATKYIO TVIMHY Wap OCTaBHJ B Heil yr-
ay6nenne, paauyc koroporo pasen 0,8 pannyca wapa. [locae

3aTBepAeBaHHS TJHHBI BEIEMKY nocepet-

?S PHJM 1 NoNyuHBLIEecs chepHUecKoe 3ep-
! s KaJlo HaKpbJIH NJIOCKKM cTeknoM. C Ka-
i KWM - YBEJIMUEHHEM JaeT 3TO 3epKajo
4 ? u3o0paXieHne pHCYHKa, HAHECEHHOro
8" g B IlEHTPE CTEKJa?

Puc. 161. 1062. Ha puc. 161 SO — npeamer,

, :S’0" — ero MHHMOe u306paxeHHe B

sepkase, OO’ — rnaBnas ontuueckas och 3epkana. Haiitn

NIOCTPOEHNEM NOJIOKEHHA MoJ10ca 3epKaJsa, ero ONTHYeCKOro
ueHTpa H ¢okyca.

1063. YenoBex BuanT cBoe H306paxenue B chepHUIECKOM
8epKajle, HaXxOlsMeMCs OT Hero Ha paccTossHun d=0,2 M, yBeJu-
yeHHBIM B k=1,5 pa3a no cpasnennio ¢ n306paxxeHneM B nJoc-
KOM 3€pKaJie, HaXOAAIleMCsl Ha TakoM e pacctossnuu. Hailtn
pazyyc KpuBM3Hbl R cdeprueckoro sepkaJa.

1064. Cxonsunecs Jyuy najaalor Ha BOFHYTOE 3€pPKao ¢ o-
KYCHBIM paccTosnneM F=0,5 M 1 noc/ie oTpaxenns cobupawor-
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csl B TOYKe, orcrosiiedl Ha paccrosiuuu f=0,2 M oT 3epKasa u
Ha paccrosiiud L=0,15 M ot ero rsaBHO# onTHueckoii ocH. Ha
KAaKOM paccTOsSiHHH [ OT ocH cobepyTcsl JIyuH, ecad yGpaTh
3epkaJio? IlocTpouth Xxon Jsyued.

.1065. Cxopsimnecss JyyH NajaloT Ha BOTHYTOE 3epKaljo ¢
¢dokycHbIM pacctostHHeM F=10 cM Tak, 4TO HX NPOAOJ/DKEHHS
nepecexkaroTcst Ha IJIaBHOH ONTHYECKOH OCH 3epKasla Ha pac-
crostuuy d=0,3 M 3a 3epkaJioM. Ha KakoM pacctosiHuH OT 3ep-
Kala COHAYTCS JIy4H HOCJie OTPaKeHHs?

1066. Cxopsimiuecst JIyy fajaloT Ha BOCHYTOE 3epKaJio Tak,
4TO MX MPONOJIKEHHS TNEePEeceKaloTcsl ‘Ha TJIaBHOH ONTHYECKOH
OCH 3epKaJsa Ha paccrossHuu d=0,2 M 3a 3epkaJsom. [locne or-
paXKeHHs JIyUH COIIIHCh B TOYKY, PAcCItOJIOKEHHYIO Ha pPaccTos-
HHH, paBHOM /5 dokycHoro paccrosiuus 3epkasa. Hafitu pa-
IUyC KPHBH3HBEI R 3epkaJa.

1067. Paccrosinie oT cBeTslieficss TOYKHU [0 3epKala d=
=4,8 cM, paccTosiHHe OT H300pa*keHHsl 3TOH TOYKH HO doKkyca
3epkata a=20 cM. Touka HaXOAMTCH Ha TIJIaBHOH ONTHYECKOH
ocH 3epkana. Haiitu hokycHoe paccTosiHHe F 3epkana.

1068. Ha rJsaBHO#l onTHYeCKOH OCH BOTHYTOrO 3epKaJja C
PagMycOM KpPUBH3HBI R HaXOAMTCH MaseHbKash JIaMNOYKa Ha-
KaJaWBaHUs. PaccTosiHMe OT JaMnoukdH J0 3epkaja d=R/4.
Ha#itu ocewennocts E, B [leHTpe 3KpaHa, PacrosioXKeHHOro
neprneHAHKYAAPHO K IJ1aBHOH ONTHYECKOH OCH Ha PaCCTOSHHH
2R ot 3epkana. OcBellleHHOCTb B EHTPe 3KPaHa, HaXosluero-
cs Ha pacctosiHuu R, pasua E,. [lotepsiMu cBeta npu orpaxe-
HUH TpeHeOpeub.

1069. HOCTpOHTb n306pa>KeHne S’ ceersauleiics Toukn S,
Haxonslleicss Ha rJaBHOA ONTHYECKOH OCH BBINYKJOTO 3epKa-
Jla, €CJIM MOJIOXKEHHS ONTHYeCKOro LUeHTpa 3epkana C, ero mo-
qoca P u ¢okyca F H3BecTHHI.

1070. Ilpeamer HaXOAMTCA Ha PacCTOSIHHH d=5 M OT BHI-
NyKJOro 3epkafa ¢ paauycoM kpneususl R=1,5 M. Ha kakom
paccTosiHMH f OT 3epKasia HaXOXUTCA H300paKeHHE MpeaMera?

1071. UsobGpakeHHe HCTOUYHHKA CBETA MOJIYUYEHO C MOMOLLBIO
BBINYKJIOrO 3epKaJja Ha paccTosiHun f=60 cm or sepkana. Ha
KaKOM PacCTOsiHUH d OT 3epKaJsla PacroJiokKeH HCTOUHHK, eciiu
tdokycHoe paccrosiHHe 3epkasa F=90 cm?

1072. MuuMoe u3o6pakeHHe npeaMeTa MoJy4eHo ¢ MOMOIIbI0
BLINYKJIOTO 3epKaJjia HA paccTossHuM f=12 cM ot .3epkana. Ha
KaKOM PACCTOSIHHH d OT 3epKasia PacroJIOXeH NPEAMET, ec/td
pampyc KpHBH3HBI 3epKata R=40 cm?

1073. Tlnams cBeun HaxoauTcs Ha paccTosHMH d=1,5 M
OT BbIMYKJIOTO 3epKaja ¢ (OKyCHbiM paccTosinuem F=0, 5 M.
Haiitu ymeHbluerue k u3o6pareHHa NAaMeHH CBEUH.
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1074, Tlpeamer BLICOTHI A=4 MM HaXOAMTCSl Ha PacCTOSTHHH
d=10 cM OT BBINYRJOr0o 3epKaja ¢ paiHycOM KPUBH3HbI R=
=60 cm. Hailttu Bricory H H3oGpaxenusi npeaMera.

1075. Brinykaoe 3epkaso ¢ (OKycHHIM paccrosinneM F=
=0,2 M JaeT MHUMOe H306pa’keHue npejaMera C yMeHbILEHHEM
k=1/2. Ha kakom paccTosiHuy d OT 3epKaJia PacroJioXeH npej-
met? IlocTpouth X0A Jiyyei.

1076. Pannyc KpUBHSHBEI BBIMYKJOro 3epkata R=1,6 M.
Ha kakom paccrosiHuu d nepen 3epKajioM JOJKEH HaXOLHTbCS
npenMer, yto0bl ero u3obpaxkeHHe noayuusaoch B n=1,5 pasa
6J1MXKe K 3epKaJy, YeM caM MpPeAMEeT?

1077, CBersiascst TOYKa pacrnoJsiodkeHa Ha pacCTOSIHHH d=
=1 M OT BBIMYKJIOrO 3€pKaJja, a ee H306pakeHue AeJIHT TOYHO
1omnoJaM OTPe30K TJIaBHOH ONTHYECKOH OCH MEXKAY MOJICOM
3epkana u ero gokycoM. Hafith panuyc kpuBusubl R 3epkana.

1078. UesoBEeK CMOTPHUT B mocepeGpEHHBIH CTEKJSIHHBIA [ap
nuamerpa [=0,6 M, Haxolsicb OT HeEro Ha pacCTOSiHUM d=
=0,25 M. Ha kakoMm paccTOsiHUM @ OT ueNIOBEeKa PacloJIOKEHO
€ro yMeHbllleHHOe MHHMOEe mpsimMoe U3obpaxkeHue?

1079. Tonkuil kKapaHaam AJHHE /=6 cM pacrnoJsioxeH BIOJb
I'VIaBHOH ONTHYECKOH OCH BHIMYKJOro 3epkana. M3obpakeHue
ero GJmKallllero K 3epkajly KOHLA HAaXOAHTCH Ha PacCTOSIHHH
fi=20 cM oT sepkaJsa, JaJbHEro — Ha pPacCTOSHUH f,=24 cM
ot 3epkaJia. Halitn (okycHoe pacctosnue F 3epkana.

1080. Jiyy nepecekaeT rJIaBHYIQ OfNTHYECKYIO -OCh BBINYK-
JIoro -3epKasa B HekoTopod Touke A. Ha kakoMm paccTosnuu
OT TOYKH A HeoOXOZHMMO PacnosoXHTb 3epKaso, 4ToObl Jyd,
OTPasHBIIHCb OT HEro, Nepecek rJaBHYIO ONTHYECKYIO OCb B
Touke B, orcrosieil or Toukd A Ha pacctosinuu [=1,5 F?

1081. Cxoasiunecs JiyuH najaioT Ha, BHIIYKJIOE 3ePKAJIO TaK,
4YTO MX MPOLOJ/KEHHS . [IePeCeKatoTCs Ha IJIaBHOH ONTHYeCKoH
OCH 3epKaJsia Ha paccTosinuu d=24 cM 3a 3epkanoMm. [Tocse ot-
paKeHHs OT 3epKaJsa JY4H CXOLATCSA Ha OCH 3epKasa B TOUKe,
HaxoAsilelics nepel HUM Ha paccTosHuu f=40 cm. Haiitu pa-
JLMYyC KpHBHM3HH R 3epkana.,

1082. BoinykJioe: 3epkano ¢ GokycHbIM paccrosiHueM .F=
=1,45 M 3akpbIBaeT cO60H OTBEPCTHE B HENPO3PauHOM IKPAHE.
Cxoasuinecs JTyuyH nanaioT Ha 3€pPKAJIO TaK,. YTO TNOCJIE OTpaXxe-
HHSI OHH CXOASTCSI'Ha NViaBHOMH ONTHYECKOH OCH -3epKaJia Ha pac-
croauuu f=55 cm nepen.skpanom. Ha kakom  pacctosiuuu d
3a KPaHOM COHLYTCS JIyduH, €CJIH BBIHYTb 3€PKa/0 H3 OTBEP-,
CTHSA?

1083. .Cxoxsiumecss JyyH najaloT Ha BHIMYKJOE 3€pKaJo
¢ pajuycoM KpHBH3Hbl, R=0,4 M Tak, 4TO MX NPOAQJMEHHS
MepeceKaloTCs Ha rJlaBHOH ONTHYECKOH OCH 3epKaJia Ha paccTos-
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Huu d=0,7 M 3a 3epkanom. Ha kakom paccrosinud f ot 3epkana
COHAYTCSA JIYYH IOCJIe OTpaXKeHus?

1084. Cxonsiuyecs JyYH MajalOT Ha BHITYKJOE 3epKajo
TaK, YTO MX NMPONOJKEHHs NepeceKaloTcsl B TOYKe, HaXOAsieH-
cq Ha paccrosinud d=0,4 M 3a 3epkaJsioM. Ilocsie oTpaxkeHHs
OT 3epKaJia JIYYH PacXofsATcsl TaKHM 06pa3oM, UTO UX MPOHOJI-
JKEeHHs mepecekaloTcsi B TO4YKe, OTcTosllell OT 3epKaJsa Ha pac-
ctosiiuu f=1,6M. O6e TOUKU NepeceyeHusl 1eKaT HaTJT4BHOH OIi-
THYecKo# ocH 3epkaJjia. Hafiti dokycHoe paccrosinue F 3epkaJa.

1085. Uepes kpyrJioe oTBepCcTHe B 3KpaHe, HMelollee IHa-
MeTp d=4 cM, Ha BHIYKJOE 3epPKaJio, Haxolgileecss Ha pac-
CTOSIHUH a=16 cM oT 3KpaHa, NajaeT NnapasVIRJbHBIA NYYOK
cBeTa (BIOJIb I'JIaBHOH OITHYECKOH OCH 3epKaJsa MeprneHIHKY-
JAPHO K 3KpaHy). OTpasuBLIMCBH OT 3epKasa, IYYOK CBeTa,
nomajfasl Ha TOT 2Ke 3KpaH, 06pa3yeT BOKPYT OTBEPCTHs CBETJIoe
nsaTHo auamerpa D=6 cm. Haifitu paguyc kpuBusHbl R 3epKaJia.

1086. Ilyuok napa/nejibHBIX JyyeH, Mpoias uyepes Kpyr-
Jioe OTBEpCTHE B JIHCTe Gymard, o6pa3yeT Ha SKpaHe, MapaJ-
JIJIbHOM JIUCTY H PaclOJIOKEHHOM OT Hero Ha PacCTOSIHHH a=
=45 cM, cBersblfl Kpyr auamerpa d=6 cM. Korja skpan 3ame-
HHJIH BBIMYKJLIM 3€pKaJloM, TO Ha JHCTe OyMarH mNOsIBHJCSH
cBeTJblfl KPyr Auamerpa D =33 cm. Haiitn paauyc KpuBH3HBI
R 3epkauna.

§ 30. Toukue auH3BI

JluH30i Ha3bIBaeTCH NPO3padHOe TeJsO, OTPaHHYeHHOE ABYMS cepHye-
CKUMHU MM chepHuecKoit H IIoCKOH noBepxHocTamu. Tomuuny JuH3b 6y nem
CUMTATh MaJIOH 1O CPaBHEHHIO C'PagHyCaMH KPHBH3HB Ry U R, ee MoBepXHO-
creit. [ToaToMy BepluHHBI chepHUECKHX MOBEPXHOCTEH MOMKHO CUHTATh MpPaK-
THYECKH CJIMBAIOWHMHCS B ONHOM TOYKe, Ha3bIBAEMOH ONTHYECKHM LEHTPOM
JuH3bl. JIyd4, NpoOXOAsHil yepe3 ONMTHYECKHH LEHTD JIMH3BL, T. €. HAYIULHH
BNIOJIb ONTHYECKOH OCH JHH3LI, He H3Me-

HSeT cBoero Hampapsenus. OnTuueckas -

oCb, NPOBeJleHHasi uepe3 BepUIHHBL Cde-
pHYECKMX MOBepXHOCTelf, Ha3blBaercs
IJIABHOH ONTHYECKOil OCbio, MpouHe —
noGOYHBIMH.

Jluuaa, KOTOpOil cepefHa TOJI-
e, 4em praﬁ, nazuaaercpﬂ co6upato- Puc. 162. Puc. 163,
uei. Ecan kpast AMH3BL TOMIULE cepefMHB, TO JMH3a — pacceHBaoas. yc-
JIoBHOe 0603HayeHHe coGuparoueil JHH3E oKa3aHo Ha pHc. 162, pacceusaio-
weit — Ha puc. 163.

Jlyun, mapanenbHble IJIaBHOM ONTHYECKOM OCH, MOC/E NPeIOMJIEHHS B
Jauu3e cxofstca B pokyce. Pokyc JHH3BL AeHCTBHTEbHBIH /15 COGHparoLeit
JIMH3Bl, MHHUMBIH - jJsi pacceuBaouleil. Ilinockocts, mpoBeAeHHasd uepes
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(OKYC NMEPNeHAMKYJSAPHO K ONTHUECKOH OCH, Ha3biBaeTCs (OKAJbHON MJI0C-
KocThio. Kaxkaplit H3 syuelt, mapaJjienbHbIX no6OUHOM ONTHYECKOM OCH, moc-
Jie IpeJIOMJIEHH S TIPOXOLHT Yepe3 ONHY H TY XKe TOUKY, Jexalyo Ha ¢poKaab-
HOM MJIOCKOCTH JHH3HL. B ciyuae paccenBaromeii JHH3H B 5STOA TOYKe mepe-
CEeKaloTcA He CaMH JyYH, a HX MHHMBbIE NPOJOJ/DKEHHS. '

Toukast THH3a 11 Jyyed, COCTaBASIOMUX MaJblil YToJ ¢ TJIaBHOH ONTH-
4ecKofl ocbio, 06sallaeT CBOWCTBOM NaBaThb H300paxceHHe TOYKH NpeaMeTa
B Buzie ToukH. Maobpaxenne npeiMera MoxeT GbiTh IEACTBHTENBHBIM WJIH

Puc. 164. Puc.

MHHMBIM. B nepBoM cayuae oHo 06pa3oBaHO JyyaMH, NeHCTBUTENBHO nepe-
CeKalLLAMHUCA TIoC/Ie npesioMyieHns B AuH3e (puc. 164), BO BTOpoM cayuae
n3o6paxenne 06pa3soBaHO MHUMBIMH NPOAOIKEHNAMH NPEJNOMIEHHBIX B JHH-
3e ayuelt (puc. 165).

Y6epem JMH3Y H HalileM BepIIMHY NyuYKa nepeceKaiomHXcs Jyudei.
T4 BeplIMHA — OJHA M3 TOYEK NpeaMeTa HIH UCTOuHHKa. Tak Kak B npucyT-

_-).___
1 ’/
S -7 /

Puc. 166. Puc. 167.

CTBHY JINH3LI JYYH MOTYT ¥ He nepecekaThcss B AEHCTBHTENBHOCTH B STOM
TOYUKE, TO mNpeIMeT WJIH HCTOUHHK MOXeT ObTh Kak HNeHCTBHTENbHbIM
(puc. 166), Tak u- MunMbiM .(prc. 167). B nocneaneM ciyuae HCTOYHHKOM
6yZLeT BepLINHA NyuKa MHUMBIX DPOAOJIKEHHH Jyuel,”najaiolux Ha JIMH3Y.

@opMyJia JHH3E! 1 NPABHJIO, IO KOTOPOMY CTaBATCH 3HaKH nepej uJe-
HaM¥ 5TOi GOPMYJIE, NOJHOCTBIO COBNANAIOT € AHAJIOTHUHLIMH A8 cepHye-
CKOro 3epKasna, T. €,

1 1 1
+ 7 + = + i
rjie pacCTOsnKe OT NpeiMeTa 1O JIMH3b d, PacCTOSHHE OT JHH3H 10 H306-
paxenns f u ¢okycHoe pacctosthue F ABISIOTCH BeJHUHHAMH' MONOKHATEb-

nbmi. [hioc nepea anenamn diopMyJbl - CTABHTCS, eCJW COOTBETCTBYIOULHIA
npeaMeT (u3o0paxkeHue) NeHCTBHTEJbHEI, MHHYC — €CJIH  MHEMBII. 3Hak
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OTBETa YKa3blBaeT JIMUIb Ha TNPABUJBLHOCTH ONpefe/feHHst Xapaktepa (HO
He MOJYJ15) HeH3BeCTHOMH BeJIHUHHBI. [10JI0KHTeIbHBI OTBET CBHAETENIBCTBYET
O CMpaBeIMBOCTH TNPEINOJIOXKEHHSI O MHHMOCTH HJIM] 1eHCTBHTENbHOCTH
H300paxkeHHs (npeaMeTa), OTPHUATENbHBIE — 06 OMIHOGOYHOCTH.

®okycHoe paccrosiie F, paguychl KPUBH3HBI Ry M R, chepuuyecknx
NOBepXHOCTeH JINH3B H NOKa3aTeNH NPEJOMJEHHS fy H Ny BellecTBa JIMH3LI
U OKpY»aiouiel cpefbl CBSI3aHbl COOTHOIIEHHEM

1 ny 1 1
iF_(”: )‘(iRliRz)‘

Kak o6biuno, hopMyJa 1aeT TOMBKO MOAYJb F; 3HAK e mepej JieBOH YacTblo
BLIOHpaeTCs. No OObIYHOMY NpaBHJIY: MJIIOC — JeHCTBHTeNbNDIH- (okyc,
MHHYC — MHUMBIH, 3HAKU Nepel wieHaMH, cofepXawiMu Ry u Ry, GepyTes
TIONOXHTeMLHBIMH I BBIYKJIBIX MOBEPXHOCTeH, -OTjJHuaTeubemu — s
BorHyThiX. Benmunna D=1/F, o6pathHasi (OKYyCHOMY DAacCTOSIHHIO, Ha3bl-
BAETCS ONTHYECKOH CHJIOH JMH3LL. OnThueckas cuia D JMH3BL BBIpaXKaeTcs
B duonmpusax: 1 pntp=1 mM—1,

1087. Ilpu cpreMKe aBTOMOOHJISt IJIHHBL [=4 M IIJIeHKa pac-
noJiarajiach OoT 06BbeKTHBa Ha paccrostHui f=60.cm. C Kakoro
pacCTOsiHHS d CHUMAaJIH aBTOMOGH/Ib, €C/TH AJIHHA €r0 HEraTHB-
Horo uzobpaxkenust L=32 mm?

1088. I1poBepsist cBOM OUKH, Y€TOBEK MOJTYUHJ HA MOJNY KOM-
HaTbl JEACTBHTEJ]bHOE M300paxeHHue JaMilbl, BHCSILIEH Ha.Bbl-
core H=3 M, Jlep>ka OYKOBOE CTEKJIO NOJ JlaMNoH Ha paccrosi-
nuu h=1 M ot nosa. KakoBa onruyeckas cuna D cTeka?’

1089. ToueuHplil HCTOYHHK CBEeTa HAXOAMTCH Ha FJIaBHOM
ONTHYECKOH OCH coGHparollelf JIMH3b ¢ POKYCHBIM PACCTOSIHH-
em F=6 cm Ha paccrosinuit d=4 cM ot Hee. Ha KakoM paccras-
HUH @ OT JIMH3BI 1O Ty K€ CTOPOHY,. YTO H HCTOYHHK, HEOOXO-
JHMMO TOCTAaBHTb MJIOCKOE. 3ePKaJio, YTOOb! MO APYTYK CTOPOHY
JIMH3BI CYLLECTBOBAJIO AEHCTBUTENbHOE H300paMeHHe HCTOYHH-
Ka Ha pacCTOsiHUM f=12 cM OT JuH3BI?

1090. Ha puc. 168 S — Toyeunblii HCTO4HHK cBera, S'—
ero uzob6paxenwe. HafiTh nocTpoeHueM noJIOXKEHHE ONTHUE-

s
1

*S5

2
J

*5"
4

r

Puc. 168. Puc. 169.

CKOT'O LEHTPa JIHH3BL U KaMA0ro U3 ee GOKyCoB B CIyyasix, Kor-
Ja FJ1aBHOM ONTHYECKOM OChIO JIMH3BI ABJASIOTCA npsimble 1 — 4.

1091. Haiitu noctpoenueM nojoxeHue QOKycoB JIMH3H IJIs
Jiy4ya, usoGpaxeHHoro Ha puc. 169.
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1092. ®ororpad, Haxonsmuiics Ha GOPTY CyAHa, CHHMaeT
Karep, MAYLIUH BCTPEYHBIM KYypCOM. B MOMEHT cheMKH Karep
HaXOAMTCA MOA yrJjoM o=45° No XO#y CyAHa Ha PAaCCTOSHUH
d=150"m or nero (puc. 170). CKOpoCTH JABHKEHHS CYAHA Ui=
=18 kM/4, a KaTepa v,=36 km/u. Kakoe mak-
CHMaJIbHOE BpeMA 9KCNO3UUUH Af MOXeT 1aTb
¢oTorpad, uToObl pasmbiTHe H300paKeHHd Ha
nnenke He npesemnano Al/=0,03 mm? Po-
KyCHOe paccTosiHue 00beKTHBa (oToamnapa-
Tta F=5 cM. -

1093. Kax HYXHO H3MEHHUTb pacCTOSIHHE
Mexay o0beKTHBOM ¢oToanmnapaTa H INJa-
CTHHKOH MpH Mepexoie OT CBEMKH OUYeHb
yIaJeHHBIX NPEAMETOB K ChbeMKe 06 beKTa, pac-

Puc. 170. TNOJIOKEHHOT 0 Ha PacCTOSTHHH d=2 M OT 06BbeK-

THBa ¢ (QOKyCHBIM paccrosinneM F=13,5 cm?

1094, Viso6GparkeHue npeaMeTa N0Jy4aeTcsl Ha MATOBOM CTEK-
Je ¢oroannapara. Ha kakoe paccTosiHHe a Halo NepeaBHHYTb
00beKTHB (hoTOannapara, ecjad Mexay OOBEKTHBOM H MaTOBBEIM
CTEKJIOM MOMECTHTb CTEKJSIHHYIO NJaCTHHKY TOJLIMHB A=
=4 MM ¢ noKasaTeJeM npejomienns n=1,6? Cuuratb yris na-
IEHHS HACTOJbKO MaJibiMH, 4TO sin axtgo.

1095. Coduparoliasi JIHH3a BCTaBJeHa B KPYIJIOe OTBEPCTHE
B Hempo3payHOH wupMe. ToueuHbll HCTOUHMK CBETa HaXOAHTCS
Ha r/aBHOH ONTHYeCKOH OCH JIMH3bl Ha paccTosiHHH d=10 cm
or Hee. ITo Ipyryio cTOpOHY JIMH3EI Ha TAKOM »Ke 'PACCTOSIHUH
d OT Hee nocTaBJleH NePHEHANKYJIAPHO K OcH 3KpaH. Ha skpane
BHJEH CBETVIbIH KPYT, AHaMeTp KOTOPOro B n=2 pa3a MeHblle
nvamerpa JuH3bl. Halitn ¢dokychoe paccrosiuve F JIMH3BL.

1096. ToueuHbll HCTOUHHK CBETa HAaXOAHTCS Ha TJIaBHOI oIl-
THYECKOH OCH JIHH3LI Ha paccTosiHui d=25 cM ot Hee. Dokyc-
Hoe pacctosinve JuH3bl F=10 cM, ee paauyc r=>5 cm. Ilo apy-
I'yI0 CTOPOHY JIMH3BI CTaBSAT 5KPaH TakK, YTO Ha HEM NoJyYaeTcs
yeTKoe H30GpakeHHe MCTOYHHKA. 3aTeM 3KpaH nepemellaloT
BIOJIb OCH Ha paccTosinie a=5 cm. Haiitu paguyc R ceetsioro
Kpyra Ha 3KpaHe.

1097. CobGupatouias JaMH3a ¢ (POKYCHBIM paccTositHHeM F==
=0,06 M BcTaBneHa B orBepcTHe pazuyca r=0,03 M B Henpo-
3pauHoii wupMe. Ha 3skpaHe, Haxojsiuiemcsi Ha pacCTOSIHHM
a=0,16 M OT WHPMBI, NONYYEHO YeTKOe H306paKeHHe TOYeYHo-
ro ucTouHuka cseta. KakoB 6yzeTr pamuyc R cBeTsioro Kpyra
Ha 5KpaHe, eCJIM BRIHYTb JIWH3Y H3 OTBEPCTHS?

1098. Cobupartowas nnH3a ¢ QOKYCHBIM pacCTOsTHHeM F=
=5 CM BCTaBJIEHa B KPYIJ0€ OTBEPCTHE paauycar =3 ¢M B J0C-
ke. ToueuHbll HCTOUHHMK CBETa HAXOAUTCS Ha JIABRHOH ONTHUe-
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CKOH OCH JIMH3Bl Ha pacrosinuu d=15 cM ot Hee. [To apyrywo
CTOPOHY NOCKH MOMelleH JHCT 6yMaru, Ha KOTOPOM MOJy4Yaer-
csi yeTKoe H3o6paxkeHHe HCTOYHHKa. KakoB Gyner paauyc R
CBETJIOr0 Kpyra Ha Jiicte 6ymarH, €c/Ji¥ JIHH3Y BHIHYTb M3 OT-
BEPCTHSA?

1099. U3o6pakeHHe MUJIJIMMETPOBOrO JeJIEHUs LIKaJBI,
pacroJIoXKeHHOH mnepel JMH30f Ha paccrosiHuH d=12,5 cMm,
uMeeT Ha 3KpaHe AauHy L=8 cm. Ha kakoM paccrosinuu f ot
JIHH3bl HAaXOJIUTCS 3KpaH?

1100. OcgeeHHast LWieJb BEICOTEL A=5 cM IPOEKTHURYETCS
C MoMolILbio cobupatolieil JIHH3E ¢ GOKYCHBIM pPacCTOSTHHEM™F =
=10 cM Ha 3KpaH, OTCTOSIIUH OT JIHH3BI Ha PacCTOSHUU f=
=12 cm. Halitn BricoTy H n306pakeHHs IenH Ha 3KpaHe.

1101, Tlpenmer aauHbl [=8 CM NpPOEKTHPYETCS Ha IKpaH.
Kakoe ¢okycHoe paccrosinue F pomxeH nMerb 0GHEKTHB, Ha-
XONSIIMACA Ha pacCcTosHUM f=4 M OT 5KpaHa, yToObl H306pa-
XKeHHe NpefMeTa Ha SKpaHe uUMesno MIuHy L=2 m?

1102. B ueHTpe nsocKoro 3sepkajia, NOCTABJIEHHOTO MOJ
yraom o=45° K TOPH30OHTY, HAXOAUTCS BEPXHHH POKYC ropu-
30HTAJIbHO PacMoOJIOXKEHHON JIHH-
3l 00'bEKTHBA 3MUAHAcKoNa ¢ on-
tHueckoit cunoi D=10 antp. Ha
pacCTOsIHUM [=2 MM OT HIXKHero
(oxyca noMellaroT PKO OCBelleH-
Hyl0 ¢oTorpadguio, HMelolLYI0 pas-
mepel aXb=4X6 cm? (puc. 171).
Haiitn paccrosinue L or 3kpaHa
1O I'JIaBHOH ONTHYECKO#H OCH JIHH3HI
v pasmepnl AXB uerkoro u306- Puc. 171
paxkeHus: ¢ortorpaduyu Ha sKpaHe.

1103. Co6upatouiasi MH3a ¢ onTHYecKOH cuyoil D=8 mntp
naet usobpakeHHe NMpeiMeTa, paBHoe pa3Mepy npeamera. Kak
HYKHO U3MEHHUTb PACCTOSIHUE MeX]Y JIHH30H U NPeIMeTOM, UTO-
6kl ero H3oGpakeHHe YMEHbILHJIOCh B-TPH pasa’?

1104. CoGupatomasi n1MH3a JaeT Ha 3KpaHe H300paxeHHe
npeaMera ¢ yBenuuenuem k=2. PaccTosiHHe OT npeamera Ao
JIMH3Bl NpeBbillIaeT ee (POKYCHOE PACCTOAHHE HA BENHUHHY 4=
=6 cM. Haiitu pacctosinue f ot JIMH3BL 10 5KpaHa.

1105, ToueuHblfi HCTOYHHK CBETa HAXOAMTCS Ha PACCTOSIHHU
d ot cobupatoueil MHH3bI ¢ GOKYCHBIM pacctosinneM F=0,6 m.
KoseGaHus JIMH3BI MoTepeK TJIaBHOM ONTHYECKOH OCH MPHBO-
IAT K KOJEGaHHAM H300paXKeHHsl TOUKH ¢ aMIIHTYAoH A;=
=1,6 cM, a monepeunbie KoseGaH1A HCTOUHHKA C TOH Xe aMIJIH-
TYJ0H BBHIBBLIBAIOT KoJie0aHusi H300paxeHus ¢ aMIVIMTYLOH

2=1,5 cM. HaliTn paccrosinne d oT HCTOYHHKA [0 JIMH3HI.
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1106. Paccrosinne oT mnpeamera 10 coOHpalouiell JIHH3BI B
n=>5 pa3 GosbHie (GOKYCHOTO paccTosiHHs JinH3bl. Haiith yBe-
JuyeHne k JIMH3BL.

1107. Ha kakoM paccTosiHHH f OT OGBEKTHBA IPOEKIHOH-
HOro anmnapara ¢ GoKycHbIM paccrostHueM F=0,1 M HyXHO 1O-
MECTHTb 3KpaH, 4To0bl H300paKeHHe Ha 3Kpate Gbl10 Bk=>50pas
GoJablue NpeaMeTa Ha AHAlO3HTHBE?

1108. I'lpu Tonorpaduyeckoit cbeMKe C caMmoJeTa, JIeTALLero
Ha Beicote H=2000 M, HeO6XOAHMO MONYYHTb CHUMKH MECTHO-
cru B Maciutabe 1 : 4000. KakoBo no/mxHO ObITb (OKyCHOE pac-
crosinue F o6bekTHBa?

1109. O6beKTUB TeNEeBU3HOHHOI'O NepefaTyiHKa OTOpachiBa-
eT u3oGpakeHne CBOOOJHO NaJalolLero npeaMera, HaXxoAsLero-
CAl mepelt HUM Ha PacCTOSHHHU d=>5 M, Ha CBETO4YBCTBHTEJbHBII]
caoii mepenatoitedi Tpy6ku. Haiitn dokycnoe paccrosnue F
oOBeKTHBA NepefaTYHKa, ecAH H300-

‘.Z._é paXkeHHe NBHXKETCH C YCKODeHHeM a=
T . =0,2 m/c2.

F l F 1110, IlocTpoure u3o6GpakeHue oOT-

peska AB, mnapanJenbHOro TIJaBHOM

Puc. 172. ONTHYECKOH OCH cobGHpalolledl JHH3bI
(puc. 172).

t111, Toueunntit npeaMeT ABHIKETCS MO OKPYKHOCTH CO CKO-
pocTbio v=3 cM/C BOKpYr TIJIaBHOH ONTHYECKOH# ocH cobHpa-
1oL1e# JIMH3LI B JIOCKOCTH, NepneHAUKYJIAPHOH K OCH M OTCTOS-
mell oT JIMH3bW Ha paccrosuuu d=1,5F, rae F — ¢okycHoe
paccTosiHHe JIMH3bl. B KakoM HanpaB/leHHH M C KaKOH CKO-
poctbio V nBuxeTcs H300paeHHe npeamera’?

1112, Co6upatomiasi JuH3a ¢ POKYCHbIM pacCTosiHHeM F=
=4 CcM JlaeT H300paXkeHHUe TOYKH, PACMONIOKEHHOH Ha paccTosi-
HUU d=12 cM OT JIHH3bI HECKOJ/IbKO BBl ee ONTHYeCKOH OCH.
Ha kakoe paccrosnue L cmecTuTcsi H3006pakeHHe TOUYKH Ha
SKpaHe NpPH MepeMelleHHHn JHH3bl Ha paccTositue /=3 cM BHH3
OT ee TNEePBOHAYAJBHOIO MOJIOXKEHHA?

1113, Ceersilasicsi TOYKa OMUCHIBAET OKPYMKHOCTb paiHy-
ca r B IJIOCKOCTH, MEPNEHAHKYJSPHOH K I'IaBHOH ONTHYECKO#
ocH cobupatollteit JTHH3BL ¢ onTHyecKoi cunoit D, a ee n3oGpaxe-
HHE ONMHUCHIBAET HA 3KpaHe OKPYXHOCTh paxuyca R. Ha kakom
pacCTOSIHHU [ OT JIMH3bI HaXOAMTCS SKpaH?

1114, Kaxoe yBenuueHue k NMano3uTHBA JaeT OOGBEKTHB
NPOEKUHOHHUTO poHapsi ¢ GokycHuM paccTosiniem F=0,25 v,
ec/IH IKPaH yAajeH oT o0beKTHBA HA paccTosiHue f=4 M?

1115. Paccrosinue oT npeimera f0 cobGupaioiweli JHH3LI U
OT JIUH3H [0 M300paxkenud oauHakosbl u paBubl d=0,5 m. Bo
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CKOJIbKO Pa3 yBeJdHUMTCH H300pakeHHe, €CJIH CMEeCTHTb npej-
MeT Ha paccTosiHHe a=20 cM 110 HanPaBJIeHHIO K JIHH3eP

1116. C nomompio ¢otorpaduyeckoro annapata, HMeoue-
ro pasmepnl Kajpa 24X 36 MM? 1 GOKYCHOe pacCTOsTHHE OGBEX-
tiBa F=50 MM, npousBoantca QororpadupoBaHHe CTOSILErO
yesloBeKa, pocT Kotoporo h=1,8 M. Ha kKakom paccrossuu d
OT Ye/IoB€Ka HYKHO YCTAaHOBHTb anmapar, 4to6el chororpad-
poBaTth YeJiOBEKa BO BeCb POCT?

1117. [HeficTBuTtenbHoe H300paKeHHe CBETALIEHCS TOUYKH
nosyyaeTcsl Ha PacCTOSTHUH f==8 CM OT JIHH3H U Ha PAaCCTOSIHHH
L =2 cm HuxKe ee riaBHOH oNTHYECKOH ocH. POKYCHOE PaccTos-
HHe NHH3b F=5 cM, ee panuyc r=>5 cM. Ha kakom paccTosumy
@ mnepefl JIMH30H HYXXHO NOCTaBHTb 3KPaH, UMelolHil dopmy
BEpXHell NOJNOBUHEI JTMH3E, YTOOH! H306paXKeHHe TOYKH HCYE3 10?

1118, Kunoonepatopy TpeGyercsi CHITb aBTOMOOWJb, ABHU-
KYWIUACA CO CKOPOCTHIO U=72 KM/4 Ha pacCTOsiHHH d=26 M
or onepatopa. POKycHOe paccTOsiHHE OOBEKTHBA KHHOKaMephl
F=13 wmM. KakoBa Jion:KHa GBITb 3KCNO3HIHSA Af, 4TOOB pas-
MBEITOCTb AL KOHTYPOB H306pakeHHs! He npeBhlllata BEJIHYH-
ubl a=0,05 mm?

1119. ®oKycHOe pacCTOSIHHE ABOSIKOBHINYKJOH JHH3H F=
=5 cM. ToueyHbIH HCTOUHMK CBETa HAXOLMTCS Ha IJIaBHOH on-
THYECKOH OCH JIMH3Bl Ha paccTOsiHMM d=6 cM oT Hee. Jlunsy
paspe3aJsiu Mo JMaMeTpy Ha JBE paBHBIE YaCTH, KOTOPhIE PasfiBH-
HYJIN Ha paccTosiHie 2/=1 cM CHMMETPHYHO OTHOCHTEJILHO OCH.
Haiitn pacctosinne S Mexny IByMS H300paKEHHSIMH TOYKH.

1120. Bnonb rsiaBHOM ONTHYECKOH OCH coOMparouel JuH-
3bl ¢ QOKYCHBIM paccTosinieM F=12 cM pacnoJioxeH NpeaMmer,
OfIMH KOHEll KOTOPOTrO HaXOXMTCS Ha paccTostHuH d;=17,9 cm
OT JIMH3BI, a Npyroil — Ha paccrosinnu d,=18,1 cm. Hafitn
yBesqnuenue k uloGpaxeHus.

1121, C kakum yBennueHueM k H3oGparkaeTcsl TOHKHI nps-
MOH npeameT, COBNajlalollNil Ha HEKOTOPOM Yy4yacTKe C I'J1aBHOI
ONTHYECKOH OCblo cobHpatollel JHH3L, eCaH OOBEKT, YCTaHOB-
JIEHHBIH Y OHOro KOHUA npejaMeTa, H306paXkaeTcs ¢ yBesanue-
HHeM &y, a y Apyroro — ¢ ysesauueHnueM k,? O6a Konua npen-
MeTa HaXOAATCH OT JIMH3H Ha PacCcTOSHHUAX 6oJblie GOKYCHOTO.

1122. Uapuk noouepenHo nomemaiotr B Touk# A u B, Ha-
XOASILMECS Ha TJIAaBHOH ONTHYeCKOH OCH COOGHPaIOIed JHH3BI
1o oaHy cTopoHy oT Hee. Pacctrosnne AB=I. JIluu3a paer no-
oyepefHO ABa HM300paXeHHs IlapyKa ¢ YBEJHUYEHHAMH k, M
kgp. Haiitn paccrosune L mexay usoOpaeHHAMH LIapHKOB.

1123. KaxoBo MHHMMaJIbHO BO3MOXKHOE DacCTOSIHHE dp,,
MEXIY NPEAMETOM M ero HaofpakeHHeM, NOJYUEHHBIM @ IO-
MOLLbIO cOOHPpaloillell ANHSH ¢ POKYCHLIM paccTosHueM F?
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1124, PaccTosiHue MeX 1y npeMeTOM U ero JefCTBHTeNbHBIM
nsobpaxenneM a=6,25F, rae F — ¢oKycHoe pacCTOsIHHE CO-
6upatoieii auH3el. Hafitn paccrosinust d u f ot npeamera no
JIMH3BI ¥ OT JIMH3BI IO H300parKeHHs.

1125. CBeya HaXOAHTCS Ha pacCTOSTHHH a=3,75 M OT 3Kpa-

Mexay HUMH NOMELLANT CcOOHpAIOLLYI0 JHH3Y, KOTopas
JaeT Ha 5KpaHE yeTKoe H300pakeHHe CBeUH MPH ABYX. MOJOKe-
nusix uH3bl. Hafith dokycHoe paccrosiuue F uH3bL, ecan pac-
CTOSIHHE MeXAy MOJOXEeHHAMH JHH3b b=0,75 m.

1126. CBeua HaXONHTCSl HA PAaCCTOSIHUM @ OT 3KpaHa. Mex-
Ay HHMH TOMEIIAlT COGHPAIOILYI0 JHH3Y, KOTopas JaeT Ha
BKpaHe YeTKoe H306paKeHHe CBeUH INpPH JABYX MOJOMXKEHHSX
auH3pl. Ha#iTh paccrosinne b Mexny NOJNOXKEHHAMH JIMH3BL,
ecaiM POKYCHOE PacCTOsIHUE JIMH3bI paBHO F.

1127, Cobuparoiiasi IHH3a JaeT YeTKoe H306paXkeHHe Mpex:
MeTa Ha 3KpaHe, uMmetoliee BbicoTy Hy. OcTaBnsisi HENOABHXK-
HBEIMH 3KPaH H NpeIMeT, nepeMellialoT JHH3Y K S5KpaHy K Haxo-
IAT, YTO NMPH APYrOM YETKOM H300parKeHHWH NpejMeTa BHICOTA
uso6paxenusi paBHa H,. Halitn BbicoTy npenmera h.

1128, Tlpeamer HaxopuTcs Ha paccTossHHH a=0,6 M OT 3K-
paHa. MexIy HMMH MOMEILAIOT COGHPAIOLLYIO JIHH3Y, KOTOpast
JlaeT Ha 3KpaHe 4eTKoe M300paxeHHe mpeamera fpH ABYX MO-
JIOXKeHHUSIX JIuH3bl. HaliTh oTHOLIeH e n pa3MepoB U306paXieHuH,
€CJIH PACCTOSIHHSI MEXAY MOJOMKeHHsMU JHH3bL b=0,4 M.

1129, ITpeamer naxonutcsi Ha paccrosiHuH a=0,9 M oT 3k-
paHa. Mexay HHMH MOMeILLAIOT CCOMPAIOILYIO JIMH3Y, KOTOpas
IpH OJHOM NOJIOKEHHH JaeT Ha 3KpaHe yBenHueHHOe H306pa-
JKeHWe npeiaMeTa, a MpPH APyrom — ymeHblueHxoe. Hatitn ¢o-
KycHOe pacctostHHe F JIMH3bI, ec/i OTHOLUeHHEe pa3MepoB HU3006-
paxKeHHH n=4.

1130. Ilpeamer HaxoguTcst Ha paccrosinud a=0,8 M OT 3kK-
paHa. Mexay HHMH NOMeLLAOT COOHPAIOILYIO JIHH3Y, KOTOpas
JaeT Ha 3KpaHe ueTKQe H3oOpaeHHe npeaMeta npd ABYX MO-
JoxeHusx Juu3bl. HaliTy paccrosinue b MeXkay moJioKeHHsAMU
JIMH3BI, €CJIH OTHOLUEHHE Pa3MepoB H3oOpaKeHuit n=9.

1131. Ilpeamer -HaxoauTcst Ha paccrosiiuu a=0,1 M oT ne-
peanero okyca cobuparouiell JMH3bl, a 3KpaH, Ha KOTOPOM
HOJy4aeTcst 4eTkoe H3oOpaXkeHHe MpeaMeTa,— Ha paccros-
Huu b=0,4 M ot 3anHero gokyca nun3sl. Hailtu dokycHoe pac-
crossnue F W yBenuyeHue 2 JIMH3BL.

1132. HM:o6pakenue npeaMeTa Ha MatoBoM CTekJe (oToarn-
napata npH cbeMke ¢ pacctosinus d;=8,5 M umeet Boicoty H,=
=13,5 MM, a ¢ paccrosinusi d;=2 M — Bbicory H,=60 mm. Haii-
TH (POKyCHOe paccTosiiie F 00beKTHBaA.

1133. C noMoLipbio JUH3BL Ha SKPaHe NOJYYHIH YeTKOE H306-
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pakeHHe NJIaMEHH CBeuH, uMerolteé BhicoTy Hi=15 cm. Oro-
IBHHYB CBeYy OT JIMH3Hl Ha paccTosiHue b=1,5 cM H nepeiBHHYB
5KpaH, NOJYYHJIH YeTKoe H306pakeHue NJIaMeHH CBeuH, UMelo-
e Boicoty H,=10 cm. Hailitu ¢oxycHoe paccrosinue F juH-
3bl, €CJIM BBICOTA rpeaMera A=>5 cMm.

1134. HMcrouHUK CBeTa HaXOAWTCS Ha PAacCTOSIHHH @=5 M
OT 5KpaHa, Ha KOTOPOM C NOMOIIbIO COOHpalomel JIUH3bI MoJy-
YaloT yBeJHYeHHoe B k=4 pa3a u3obpaxkeHHe HCTOYHMKaA. K-
paH OTOABHTralOT Ha paccTosiHHe b=4 M; NPH 5TOM BOCCTaHO-
BHUTb YETKOCTb YBEJHYEHHOr0o H300pakeHusl MOXKHO, NepeiBHU-
HYB JIHH3Y HJIH UCTOYHHK. HaliTu yBesnnuenns ky u ks B o6oux
caydasx. '

1135. Kaxoe yBesnuueHue k& MOX<eT HaTh JyINa ¢ ONTHYECKOM
cusioit D=8 nntp? Paccrosinne Hausmyuiero spenns do,=25 cm.

1136. Jlyna naer yBesuueHHoe B k;=D5 pa3 u3oGpaxkeHue
npeaMeTa, Jexauero B ee (oKaJbHOH MJOCKOCTH. DTy Jyny
XOTAT MCNOJIb30BaTh B KauecTBe OOBEKTHBA NPOEKLHOHHOTO ¢o-
napsi. Ha-kakom pacctosiHMH d OT OGBEKTHBA HOJKEH pacro-
JaraTbCsl JUaNo3HTHB, YTOOH Ha 3KPaHe MOJYYHJIOCh ero u3ob-
pakeHHe, yBeJHUeHHOe B k=10 pa3? PaccrosiHue Haumyuwiero
apenust do=25 cM.

1137. Jlyna HaxoauTcs Ha paccTostHHH b=D5 cM oT rniasa,
nsoGpakeHue — Ha PacCTOHUM Hauyulero 3apeHus do=25 cm.
Ha xakoM pacCTOSTHHH a OT I'Jla3a JOJ/KEH pacnoJiarathCs npef-
MET NPH PacCMOTPEHHH ero uepe3 Jayny ¢ QOKycHBIM paccrosi-
uuem F=2 cm? Kakoe npu 3TOM NOJyYuTCSl yBeJaHUYeHHe kP

1138. Jlunsa c onTuueckoii cuaolt D=4 nntp naet yBenau-
yeHHoe B k=5 pa3 nsobpaxenne npeamera. Ha kakom paccros-
Hiin d nepex JIMH30H HaXOAUTCS NpenMeT?

1139. Cobupaiollias JUH3a JaeT pacXONfLUHCS NYYOK CBe-
Ta, ONPHUEM YroJ MEXIy KPaWHHMH JydaMH nydka 2o0==60°.
Haiitn dpoxycHoe pacctosinue F JHH3BL, €CaH ee paguyc r=>5 cm,
a’TOUeuHbIl HCTOUHHK CBeTa HAXOAMTCS Ha PacCTOSIHHH d=4"¢M
OT JIHH3LL

1140. Cob6upawowas JauH3a ¢ (QOKYCHBIM PAacCTOSHHEM
F=6 cm jaeT pacxoaswHuics My4yoK CBeTa, NPHUEM YroJ Mexuy
KpalHuMH Jyuyamu nyuka 20=90°. Haiitu paccrosune d- ot
TOYEYHOrO UCTOUHMKA CBETA JO JIMH3H], eCJIH ee pafuyc r=3 cM.

1141. ToueuHblii UCTOUHHK CBeTa -noMelleH B ¢okyce cobu-
patoieil J1H3bl ¢ GOKYCHBIM paccTosiHHeM F=6 cM. 3a nH30#
Ha paccTosHiu b=12 cM or Hee pacnoJsioxeH NJIOCKHH SKpaH,
1a KOTOPOM BHIHO CBeTJIOe MATHO. B Kakylo CTOPOHY M Ha Ka-
KCe pacCTosiHHe a OoT (JoKyca JIMH3BI HaJ0 NepeMecTHTb BJOJb
I'JIaBHOH ONTHYECKOH OCH -HCTOUHMK, YTOOHl PaiHyC 7 CBETIOrO
nsATHA Ha 3KPaHe YBeJNMUHJCS' B n=2 pasa?
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1142, Tloctpoutb u306parkeHue CBeTSEHCS TOYKH, Jexa-
me# Ha rJIaBHOH ONTHYECKOH ocH cobuparollelt JUH3bI Ha pac-
CTOSIHHH, MeHblleM ¢oKycHoro. IlosoxeHne ¢OKYCOB JIHH3BI
. 3aJaHoO.

1143. Haiitu nocTpoeHneM mnoJioXkeHHe CBETAIIEHCS TOYKH,
€cJIM H3BECTeH XOJA ABYX Jyuell nocje HX NpeoMJeHHsl B JIHH-

3e (puc. 173). OauH U3 3THX Jyuei nepeceka-

€1Csl C TJIaBHOH ONTHYECKOH OCbl0 JIMH3BEI B

ee (okyce.
™~ 1144. Muumoe wu306paxeHHe mpeaMeTa

HaXOAHTCS HA paccTOsiHHM f=I1 M oOT cobu-

patoliell JIMH3BI C (POKYCHBIM paccTOSTHUEM

F=0,25 M. Ha kakoM paccrosinuu d oT JHH-

3bl pacroJioXeH npeamer?

1145, Muumoe mn3o0pakeHHe MpeaMeTa, PaCMOJIOMEHHOTrO
Ha paccTostHHH d=0,4 M or cobupatolleil JHH3bI, HAXOLHTCS
Ha paccrosiiud f=1,2 M oT nuH3bl. KakoBo (okycHoe paccros-
uue F JuH3b?

1146. MuuMoe U300paXkeHHe npeaMeTa HaXORHUTCS B QOKa/b-
HOI nJIOCKOCTH cobupatowedt nuu3bl. Ha kakoM paccrosiHuu
OT JIMH3bl PacloJIoXKeH NpeaMeT?

1147, Cobuparoiias JIHH3a JaeT npsiMoe H3oOparkeHHe npel-
MeTa ¢ yBeJqHueHHeM k=2. PaccTosiHMe MeXAy npeaMeToM H
n3obpaxennem a=20 cM. Haiitu dokycroe paccrosinue F THH3BL.

1148, Cobupatouyio muu3y ¢ ontudeckoi custoit D=0,5 gnrp
MOMELIAIOT MEXAY ABYMS TOUEYHbIMH HCTOYHHKAMH CBETa TaK,
YTO OTHOLIEHHE paccTOsIHUH di M d» OT UCTOUYHHUKOB IO JIMH3BI
n=d,/d,=4. PaccTosinne Mex1y u3oGpakeHusiMH b=2 M, npu-
ueM H306pakKeHHs] HaXOAATCHA MO OJHY CTOPOHY JuH3bl. HaitTn
paccTosiHHEe a MeXAy HCTOYHHKaMH.

1149. JIBa TOouyeYHBIX HCTOYHHKA CBETAa HAXONATCHA Ha pac-
crosinuu b=24 cm apyr ot apyra. Mex1y HUMH Ha PacCTOSIHHU
d=06 cM OT OJHOr0 H3 HUX NoMelleHa cobupatoias auH3a. [Ipu
9TOM H3006pakeHHA OOOMX HCTOYHUKOB MOJYYHJIUCH B OJHOH
1 To# ke Touke. Haliti dokycHoe paccrosinue F JIMH3BIL.

1150. Paccrosiune ot npeamera a0 jauu3el d=10 M, pac-
CTOsIHHE OT JIHH3bl 0 H3o0paxenus f=2,5 M. Haiitu ontuye-
CKyI0 cuny D nuH3bl B c/iydasix MHUMOrG M AeHCTBUTEJNbHOFO
H300paXKeHHH. _

1151, PokycHoe paccrosHue cobuparomedt nuussl F=18 cm.
I'me pacmonoxeHa CBeTfillasiCA TOYKA, €CJMH ee H300pareHHe
nosiy4aercst Ha pacctostHusiX f=12 ¢M oT auu3sl U L=>5 cM oT
rJIaBHOH ONTHYECKOH ocu?

1152, Cobupatoiias JuH32 JaeT H306paxeHue npeaMera,
PacroJIoXKeHHOro oT Hee Ha paccTosnun d=9,9 cM,.c yBennye--
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uueM k=10. HaiiTu gokycHoe paccrosinue F JIUH3EI B cayyaax
JIeHCTBUTENIBHOTO M MHHUMOrO H300paKeHHil.

1153. PokycHoe paccTosinue cobuparolieil aunH3b F =10 cM,
paccTosiHMe OT npeamera Jo ¢okyca b=>5 cM, BhicOTa mpeame-
ta h=2 cM. Haiitn Boicory H nefcTBUTENBHOTO H MHUMOT'O H306-
paxkeHHH.

1154, I'naBHas onTHueckas och coGHparoLleil JHH3bI COBNa-
JaeT ¢ OCbl0 CBETOBOrO KOHYyca, 06Pa30BaHHOIO CXONSALIMMCS
NYy4KOM Jyyed, a GOKYC JIMH3bI COBNaJaeT ¢ BEPIIMHONA KOHYCa.
Ha kakoM paccTOsiHHM f OT JIMH3BI nepeceKaloTcsl Jy4H MocJe
npesIOMJIeHHsl, ec/I1 ONTHYecKas cuaa JauH3bl D=5 nntp?

1155. Ha nyTH cxozxsmerocs nyuka Jiyueil nocTaBuiau coGu-
patomiylo JHH3Y ¢ GQOKYyCHBIM paccrosinveM F=7 cm. B pe-
3yJIbTaTe JyYH COIIUCh B Touke A Ha paccTosinuy f=5 cm ot
aun3bl. Ha kakoMm paccrosinnn b or Toukn A coiinytcs Jyuw,
ecJM JIMH3Y y6paTb?

1156. Llusuuapuyeckuil My4oK Jyded, HMeOWHH paauyc
r1=>5 cM, HanpaBJsieTcsl Ha PacCeHBAIOILYIO JIMH3Y NapaJlienb-
HO ee rJIaBHOH onThueckol ocH. Ilpolins JuH3y, nyyok aaer
Ha 3KpaHe NATHO paauyca r,=7 cM. KakoB Gyaer pamuyc ry
NATHA HAa KpaHe, eCJH PacCEHBAIOILYI0 JIHH3Y 3aMEHHTb CO-
6uparollell ¢ TeM »Ke QOKYCHBIM PacCTOSTHHEM?

1157. HUuaunapuyecknit nyd4ok cBeTa paiMyca r;=4 cMm
HanmpasJisieTcsl Ha COGMPAIOLLYIO JINH3Y RapaJlJeJbHO ee I'V1aBHOM
onTtnueckoil ocH. ITpoiina NuH3Y, NYUYOK JaeT Ha 3KpaHe MIATHO
pagnyca ro=2 cM. KakoB 6yneTr paauyc r, nsiTHa Ha 3KpaHe,
€cH coOHpaloLLYIO IMH3Y 3aMEHHTb pacCeHBalolleil ¢ TeM Ke
(pOKYCHBIM pacCTOSIHHEM?

1158. MuuMoe u3obparkeHue cBeTsilleficss TOYKH B pacceH-
Balolllel JIMH3e ¢ onTHuecko#t cuyoit D=—5 AnTp Haxoaurtcs
B JIBa pa3a 6JuKe K JIMH3e, ueM cama Touka. Halth nosoxenue
CBETSIEACA TOUKH, €CJM OHa JIEXHT Ha IV1aBHOH ONTHYECKOH
OCH JIMH3HL.

1159, .Bucsmuit Ha cTeHe 3JlaHHs TepPMOMETP paccMaTpHBa-
IOT uyepe3 pacCeHBaiOIYI0 JIMH3Y € onTHYecKoil cuyoli D=
=-—>5 antp. JIuH3a pacnosioxeHa napajJjeJbHO CTeHEe HMXKe
TepMOMETpa TaK, YTO IHaPHK TepMOMETpa BHIEH B HalpaBJeHHH
no6oYHO ONTHYECKOH OCH JIMH3bI, OTKJOHSIOIENACS OT IJIaBHOH
onTHueckoil ocH BBepx Ha yroa a=30°. Tlox Kakum yriom f
K T'JIaBHOMH OCH pacnofioxKeHa no6ouHasi 0Cb, Ha KOTOPOH JIEXHT
1300pakeHne BEPXHEH TOUKH TepMOMeTpa, e€cJiy MJIHHA H300-
paxienusi Tepmomerpa HH=6,4 cM, a paccrosiHue MeXAy JHH-
301 u crenoit d=60 cm?

1160. CBersmasncs Touka S pacnoJsiokeHa nepej, pacceMBa-
iomeit iuH3oil. [locTponts Xoi npousBoJbHOro. Jyda - SK,
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najaiollero Ha pacceHBamolLyio JHH3Y. [loJioxkeHHe onTHye-
ckoro ueHTpa O nuH3bL M X0A ay4a SBC 3anaust (puc. 174).

1161, IToctpoutb xo4 NpoH3BONBHOrO Jyua AB, naparouero
Ha pacceuBaiollyto JHH3Y. Ilos0KeHHS TJIaBHO#H ONTHYECKOH
OCH JIMH3BI U ee JOKYCOB 3alaHbl (pHc. 175).

Puc. 174, Puc, 175,

1162, ITpexmer BricoTsl A=0,03 M pacroJioxeH Ha paccTosi-
uun d=0,15 M OT pacceuBarouLeil JHH3b ¢ HOKYCHBIM PaccTosi-
unem F=0,3 m. Ha xakoM paccrosiuuu f OoT JHH3BI HaXOAUTCS
usobpaxenne? KaxoBa Gyner Bbicota 1 usobpamenus?

1163. ToueuHbI# UCTOYHHMK CBeTa, PacHONOMEHHbIH Ha pac-
cTosiHuM d;=1,2 M OT pacceuBaiolleli JIHH3bL, NPHOIHIKAOT
K Hel BJIOJIb [VIABHOHM ONTHYECKOH ocH 0 paccTossHus d;=0,6 M.
[Tpu sToM MHHMOEe H300pa*keHHe HCTOUHHMKA MPOXOAUT BAOJH
ocu pacctosiuve [=10cm. Haflitn ¢okycHoe paccrosinue F
JIMH3BI.

1164. CpeToBO# Jy4, NafdlolHiA Ha PaCCEHBAIOULYIO JIUH3Y
¢ ¢dokycHeiM paccrossHHem F=13,5 cM, nocje npenomsenus
B Hell nepecekaeT rJIaBHYIO ONTHYECKYIO OCb JIHH3bI B TOUYKeE,
OTCTOSILEN OT JIHH3BI Ha pacctosiHuu f=9 cm. B kakoit Touke
nepecedyer Jyd OCb, €CJH JIMH3Y y6paThb?

1165. Cxopsiuuiicss My4ok JyyeH, NPOXOAALHI yepe3 OT-
BEepCTHe pajHyca r=>5cM B HeNnpo3pauHoi IMpme, AaeT Ha K-
paHe, pacroJiOXXeHHOM 3a IIMpMOH Ha paccTosiHuH b=20 cM,
cBeTJsioe NATHO panuyca R=4 cm. Ilocae Toro kak B oTBepcTHe
BCTABUJIM JIMHSY, NSATHO NpeBpaTH/IOCh B Touky. Haiitn ¢o-
KycHoe paccrostHHe F JIMH3bI.

- 1166. CxopAuwuics Ny4yoK Jyyed HMEET BHJ KOHYCa ¢ Bep-
wuHoit B Touke A. Koria Ha nyTH Jyuelt MOCTaBHJIM pacceH-
BalOILYIO0 JIMH3Y, CXONSUIHACA NY4YOK MNpPeBpaTHJACH B pacxo-
asuuics ¢ BepinHoil B Touke B. Touku A u B nexar Ha rias-
HOH onTHYecKoil ocH MUH3bL HA paccTosiHiu [=0,45 M Apyr oT
APYyra, U ONTHYECKHIl LEHTP JIMH3BI JeJUT O0TPe3oK BA B oTHO-
wenun n: m=1: 2. Haiitu dokycuoe paccrosiuue F JHH3BIL.

1167. PacceunBarouiast uH3a ¢ GOKyCHBIM paccTosinvem F=
=12 cM nomelleHa MexAy ABYMS TOYEUHBIMH HCTOYHHKAMH,
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B Ba pa3a Gauike K ONHOMY H3 HHX, 4eM K Ipyromy. Paccron-
HUE MEXAY H300DaIKEeH{AMH HCTOUHHKAB L=7,8 cm. Haiitu pac-
crosiuue [ MEXAY HUCTOUHHKAMH.

1168. Dkpan pacnosoxkeH Ha paccrosiuuu [=21 .cM ot oT-
BEpPCTHSI, B KOTOPOE BCTaBJIeHa JHH3a pajuyca.r=5 -cM. Ha
JIUH3Y TNaflaeT CXOASULUHCS MYYOK JydeH, B pe3ysbTaTe 4ero
HA 3KpaHe o0pasyercsl CBeT/Ioe NATHO paauyca R=3 cm. Oka-
3a/10Ch, YTO €CJIH JIMH3y. yOpaTh, TO. PaAKYC NATHA. HE: U3MEHHA-
erca. Haittu dokycHoe paccrosinue F JIUH3BE. . -

1169. CreknsiHHasf JHH3a HMeeT.B .Bo3fyxe (n=1) omrH-
yeckyto cuay D=5 nntp. Haiitu dokychoe paccrosinue F- 1o
e JIMH3BL, norpy}KeHHon B BOAY. l}oxaaa‘renb npesioMJeHus
crekna n..=1;5, Bombl n,=1,33. i

1170. CTCKJIHHHHH CTep)KeHb c n@KasaTémeM npesoMiaeHus

c,—l 5 nmeert: BO3AYIIHYIO MOJIOCTb (r=1), QIlHa CTOPOHA KOTO-
PO# ‘RIOCKAs | fIePNEHANKYIAPHA K OCH CTEPXKHSA; a Apyras —
BBy KJasl, i, PAAKYCOM KPHBH3HBI R~—10 cM. Broab crepaus
pacnpoc*rpa.ﬁﬁerca NMy4YOK MapaJlIGABHBIX Jydeil. Haiiru ¢o-
KycHoe paccrostiie F BO3RYIUHOMW JHH3BL.

1171, Kycox CTeKJa C MOKAa3aTEéNeM MPEeJOMIIEHUS My =
=1,5 nMeeT ;BO3AYIIHYIO MOJNOCTD (n~ 1) B BHRe JBOSKOBBIMYK-
JIO¥ JIMH3BL ¢ pafMycaMHu KpHBH3Hbt-R'=10.¢M. Ha rnaBuoii on-
THYECKOHN OCH. JIHH3BI BHYTPH CTeKJIa Ha paccTosiHuM d=20 cm
OT JIMH3BI HaXOAMTCS mecuHHka. Haiitu paccrosuue f ot jauu-
86l 10 M300paKeHHs! NMECUHHKH.

1172, Kpiitnue nyun BUILMMOrO ¢liekTpd Anst om‘uqecxoro
creksia «pIHHT UMEIOT NoKasaTeal npefommaeHus ny,=1,745 u
n;=1,809. M3 storo crekJa cienaHa ABOSIKOBBIIYKJ/Aaf: AHH3A
¢ pamuycamu KpuBH3Hbi Ry=R,=0,2 M. Haijitu paccrosinue a
Mexay GOKycaMH JHH3bI JIST KpafiHHX .nyqen CeKTpa.
© 1178, CoGupatotuasi ¥H3a ¢ pajuycaMH KPHUBHU3HBI R;=
=12,5cm v R»=26 cM faet B Bo3fyxe (n=1) geficTBHTE/bHOE
H300paxKeHH e “PeMeTa, ‘PACIOJIOKEHHOE Ha PACCTOAHUM f=
=24 cM OT JIMH3bI, KOTJa MPeIMET HAXOIHUTCH Ha PaCCTOSHUU
d=50 cm ot quu3pl. Ta ke JIMH3a, NOTPYIKEHHAS B MHIKOCTD,
ReiicTByeT Kak pacceuBaroulas ¢ QOKYCHbIM PaccTosHHem F=
=] M. Haiitu noxasarenb npejiomneHus n, MHIKOCTH.

1174, [Be cobuparoliié JUH3bI OXUHAKOBOH (HOPMBL caena-
Hbl M3 -Pa3HbiX COPTOBCTEKJAa C 1I0Ka3aTesIsIMH [peNOMJIeHHS
ni=1,5 n-ny=1,7. Hafitn orHolueHHe (POKYCHBIX PACCTONHHI
JIHH3 B BO3Ayxe (n=1) u B Boze (n,=1,33).

1175. Tlnocko-BeinyKJ/as JHH3a ¢ GOKYCHBHIM PacCTOAHHEM
Fi=10 cm norpyxeHa mnJOCKO{l MOBEPXHOCTbIO B BOAY TaK,
4T0 cpepuyecKas MOBEPXHOCTb JUH3bI HAXOAHUTCA B BO3AYyXe.
I'Iepnemmxympﬂo K MOBEPXHOCTH BOAbI MaJalOT Mapajiefb-
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nwe ayun ceera. Ha kakom paccrosiunn F3 or niiockofi nopepx-
HOCTH JIMH3L! QOKYCHPYIOTCH cBeTOBHe ayun? [Toxasatenn npe-
Jaomnenns Bouel n,=1,33. IlnamMeTp JHH3H MHOFO MeHblle ee’
$OKYCHOTO P&CCTOSIHHSA.

1176. ®otorpad ¢ JOAKH CHHMaeT MOPCKYIO 3Be3lly, JieXa-
DLyIo Ha AHe NPsIMO MOA HUM Ha ray6une H=2 M. Bo ckoabko
pa3 usobpaxkeHHe Ha NJIeHKe GyjeT MeHblle MpeaMeTa, €CJH
¢doxycHoe paccTosiHHe oObekTHBa Fy=10 cM, paccrosuue ot
06BeKTHRa 10 noBepXHOCTH Boisl /=50 cm? Ilokasarens npe-
JIOMJIeHHs Boxbl n,=1,33.

1177. B mysee cdotorpadnpoBana GoJbluas rpasiopa, a
3aTeM M €e OTAeJbHEIe (parMeHThl B HaTyPasIbHYIO BEJIHYHHY.
Bo cko/MbKO pa3s 6blI0 YBENHUEHO BpeMsl SKCIO3HULHH TIPH $OTO-
rpadHpoBaHHM JAeTajiell rpaBIOPH, YTOOBI HHTEHCHBHOCTb MO-
yepHeHHs (OTONMACTHHKH OCTajlach fpexHel?

" § 31. OnTHuecKHe CHCTeMBI

Pacuer usob6paxeHHil B CJAOXHOA ONTHYECKOH CHCTEMe, KOMMOHEHTH!
KOTOPOR (AMHSH, SepKaja) PacrooXKeHH BIoML obmeft riaptofi onTHYeCKOM
ocH, yRoGHO NPOMSBOANTH, Pa3CHB er0 Ha mnocjefoBaTedbHHe STank. He
o6palias nepBOHAYaJbHO BHHMAHHA HA BCE KOMIIOHEHTH CHCTEMHI, KpOMe
IePBOro, HYXHO BHUHCIHTE NOJOXKeHHAe M306pareHns, NaBaeMoro nepsoi
JAuHSOH (MaH sepKajaoM). D10 #306paXKeHHE B CBOIO OYEPelb CAYKHT HCTOU-
HHKOM AJIl BTOPOH JIHH3H (HJIM 3epKaja), KCTOpas TaKme paccMaTPHBAeTCR
OTAEABHO OT BCeX OCTaJIbHBIX gacTefi CHCTEMBI.

Tlpy 3TOM, ecAM mepBbIA KOMIOHEHT CHCTEMH AaeT MHUMOe H3o0paie-
HHe, TO Ha BTOPOH KOMIIOHEHT MajaloT PacXOAAUIHEcH Jyyd, H, C/Ie10Ba-
TeJbHO, MCTOUHHK HJs1 Hero G6ymeT nefictButenvHbM. Ecan ke nepswiit
KOMMOHEHT CHCTEMH faeT NefCTBATE/AbHOe H30GpaKeHHe, TO Ha BTOPOIl
KOMIIOHEHT MO[LYT, B 3aBHCHMOCTH OT €ro [{IOJIOXKeHHs, MafaTh CXOAALIAECs
WIH pacxofsmmecs Ayud. B nepBom cllyuae HCTOUHHK A/t BTOPOA JIHH3HI
(a1n  3epkana) JOJMKEH, Kak OOBIYHO, CUHTATHCA MHHMBIM, BO BTOPOM
cnyyae — geficTBHTeabHBIM. Tak KaK JyuH nNafaioT Jajee Ha CHEAYIOMYIO
JHASY (HJH 3€pKajo), TO mpolecc pacueTa NPOJOJNIKAeTCs H_fAajee 10
BHIXOJa Jyueli #3 CHCTEMHI.

Paamep nosyueHHOro H306paxeHHsi W YBejAYeHHe PACCYHTHIBAIOTCH
anasnoruyso. Oco6iblit HHTEpec NpefcTaBasieT BHAHCAEHHe YIJIOBOrO yBeauye-
HHSA, 82 MePY KOTOPOrO MOXKHO MPWHATH OTHOUIEHHE TAaHTEHCOB YTJIOB MEXAY
NyuKaMH JAydeii, BXOAALIWMU B CHCTEMY # BHIXOAfIUMH K3 Hee. Ecam pac-
CMaTPHBATh TOJIbKO NPHOCEBbIe MYYKH (Masible YTJIbl), TO OTHOLIEHHE TaHTeH-
COB MOM(HO SaMEHHTb OTHOIIEHHEM CHHYCOB WJIH OTHOUWIEHHEM CaMHX YIJIOB.

MRKpOCKON MOXHO PacCYHTHIBaTL KaK ABYXJHH3OBYIO CHCTEMY, B KO-
Topofi peficTBHTesIbHOe H306paXieHHe, NABaeMoe OGLEKTHBOM, DacCMaTpH--
BaeTcA B OKYJAP Kak B JAyny. YBelHueHHe MHKDPOCKOfa BHIYHCISETCS Kak
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IpON3Be/ieHHe yBeAHueHUl o6beKTHBA B OKyJAsApa, [Ipr xanteqsnol paGore
raas HaGmoaTeNs JOJUKeH GHITb HE HampsXeH (2KKOMOZHPOBaR Ba Gecwo-
H@9HOCTB), DTO 03HAUAeT, YTO OOBERTHB CO8AaeT H3o6paxKetne B Goxammnol
IMOCKOCTH OKYJfipa, H yBeJHUeHHE OKyJaspa k,==do/F,, rae dy — paccrom-
HHe HaHJIyuINero SPeHHA HOPMAIBHOFO Ii1a3a, Fg — (OKyCHOe paccTonbie
okyaspa (cM. 3amaqy 1135). Ysenuuenne obvextusa ky=6/F;, rne Fy—
(okycHoe paccTosiHHe o6bexTHBa, § — nHHa Ty6yca MHKPOGKOMA (paceTos-
HUe MeXAy SalHUM (OKYCOM OGbeKTHBa H NepelHHM (ORycOM OKyAapa).
TakuM o6pasoM, yBeqHueHHe MHKpPOCKONa
k=FRyky=08dy/FiF3;.

Iog paccrdﬂﬂnem HaHJIy4dlIero 3peHus dy BO BCeX 3afauax MOHHMAETCH
HaHMeHblliee PaCCTOSIHHE, HA KOTOPOM 4eJOBEK MOMET YeTKO BHICTH [eTaji
npeaMeToB Ge3 ypeaMepHOr'o HanpsikeHHs IJas3a. Tak Kak upeaMepHoe Ha-
NpsKeHHe IJasa HUTJe He MpeAmoJsiaraercs, MOJX PacCTOSHHEM HaHJyaulero
3peHHs dy MOXHO MoApa3yMeBaTh GJIHXKHHIA Mpejies] aKKOMOAALMH HOPMaJlb-
HOro ri1asa. Bo Bcex sagauax cuntaercst, 4to dy=25 cM. .

Ouku, paccMaTpHBaeMbie B psifie 3aJay, MPeACTaBAAT COGOi TOHKHe
JIH3BI, BIVIOTHYIO NPHJeraiolue K riasy.

1178, e suH3bI ¢ GOKYCHbIMH paccTostHuME Fy n Fj3, npu-
CTaBJIeHHbIE BIJIOTHYIO APYT K APYTY, AAIOT H300paKeHHe HCTOY-
HHKa, PaCroJIOXKEHHOTO Ha HEKOTOPOM PacCTOSTHUH Mepej JIHH-
3amd. O6e JIMH3BI 3aMEHSIIOT ORHOM, NMOMELIEHHOH Ha TOM e
Mmecte. KakoBa Jo/mxHa GbITh onTHUECKas cusia D 3Toi JIMH3LI,
4TOGBI MOJIOXKEHHE H306paXieHHs MCTOYHHKA He H3MEHWJIOCH?

1179. Toueunblil HCTOYHUK cBeTa noMelleH B (oKyce pac-
cexBatolllel muH3bl. Co6Hparolas JUH3a, MPHCTABJEeHHast BIJIOT-
HYIO K pacceMBaioliteli, npeBpallaeT NaJaloliiii Ha Hee H3 pac-
ceUBaroLllel JIMH3BI PACXOASIIHACA My4YOK Jyyeit B napajliiesb-
Helil. HaiiTi oTHoeHHe (GOKYCHBIX PacCTOStHHUH JIHH3.

1180. doroannapatoM, HMeIOUHM OOGBEKTHB C (POKYCHBIM
paccrosiuneM F;=13,5 cm, dororpadupyror npeaver, Haxois-
IHACS Ha pacctosHHH d=18 cM ot oGbeKTHBa. PaccrosiHue o1
o6bekTHBa 10 dotonnacTuHku f=27 cm. Halitn doxycHoe pac-
crossuue F, JIMH3BI, KOTOPYIO HaJ0 HPHCTaBHTh BIJIOTHYIO K
00beKTHBY, 9TOObI H306paeHHEe Ha NJacTHHKE OBLIO0 Pe3KHM.

1181, Iliocko-BeIyKJIasd JIHH3a H3rOTOBJIEHa H3 BeLIECTBa
¢ NOKasaTeseM NpesoM/eHHs n. Paauyc KpUBH3HBI BHIIYKJIOH
MOBEPXHOCTH JIMH3bl pPaBeH R, MJIOcKas NMOBEPXHOCTb JHH3bLI
nocepe6pena. Haiitn ontuueckyio cuny D Tako# CHCTEMSI. ‘

1182, Tlpeamer pacnoJjioxeH Ha paccTosiHuH d=18 cM ot
IVIOCKO-BHITYKJ/IOH JIHH3BI ¢ POKYCHEIM paccTosinveM F=12 cm.
Boinyk/as noBepXHOCTb JIHH3BI OGpallleHa K MpeMeTy, . naoc-
Kas N0OBePXHOCTb JIHH3bi NocepeGpeHa. Ha kakoMm paccTosHHH
f OT JIMH3Bl HaXOAMTCH H306parKeHHE MPenMeTa?
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1183, Cxopsmuiicst nyyox nyvefi, NajalomuX Ha ABOSIKOBOT-
HYTYIO IMH3Y € PaAHyCOM KPHBH3HEI R =3 M, nMeeT ‘BUA KOHYCa,
BepuinHa KOTOPOrO HaXOAHWTCS Ha pacctosiHuM d==4 M 3a JHH-
30ii. 3aHsAA NOBEPXHOCTD UH3LI Nocepedpena. Hpe.nomnammb
Ha nepefHeli MOBEPXHOCTH JIMH3HI, OTPA3MBILUCh OT SafHeH H
€HOBa NpeJIOMHBLINCH Ha nepe;meﬁ, JY4YH CXOASITCA B TOYKY,
PACTOJIOXKEHHYI0 Ha PaCCTOAHHH fi=12 M nepen nunsoit. Ha
KaKoOM PacCTOSHMHM f3 3a JMH30# cOITHCH OBl J1yuH, ecau 6bl
3a/lHAs NOBEPXHOCTb JIMH3BI He Oblna nocepeGpena?

‘1184, Cpersimasicsi TOYKa HaXORHTCH Ha paccTosHuu d=
=15 "cm o NJIOCKOTO 3€epKaNa Ha IJIaBHOH ONTHYECKOH OCH.
[Tnockoe 3epkano pacno.nomeno B ONTHYECKOM LEHTpPe BOTHY-
TOro 3epKaJjia C paiMycoM KpuBH3Hn R=60 cm *). Haiitu no-
JoXeHHe M300paxKenusl CBETAWENCS TOYKH, AaBaeMoro Jyda-
M, OTP2XKEHHBLIMH OT BOTHYTOTO, 4 3aTeM OT IIOCKOro 3epkana.

1185. ToueuHbIit HCTOUHHK CBETa HAXOLWTCS Ha ABOHHOM ¢o-
KYCHOM PacCTOSHHH OT cOGHpalouledi JIHH3b Ha IJ1aBHOA ONTH-
Yeckoii ocH. [110ckoe 3epKallo pacneosioxkeHo Ha TAKOM paccTos-
HHH 32 JILH30M, YTO JyYH, OTPA3HBIIHCh OT 3epKasa H BTOPHY-
HO ‘NPORAs uepes JIMH3Y, HAYT NapajjieNbhbiM nyukoM. Haiitn
AiameTp ! myuka, ecy NMaMeTp JIHH3HL paBeH L.

1186, Cpeua HaxonuTcsi Ha paccTosinuy d=15 cm nepex co-
ﬁnpalomeu JIH30# ¢ GOKYCHBIM paccrosiyem F=30 cm. Inoc-
KOe 3epKaJio PacnoJIOXKeHO Ha paccTosHiH b=15 cM 3a JHH30H.
Ha KaKoM pacCTOSIHHM a OT JIMH3BI NOJYYHTCSl H300parkeHHe
cBeuH, llaBaemoe CHCTEMOIH?

1187. ToueuHblfi HCTOYHHK CBeTa HaXOAMTCH HA PaccTosl-
HuH d=15 cM or pacceuBaiollel NUH3bI ¢ POKYCHLIM paccTos-
HueM F=10 cM Ha rJsaBHOM omnTHYeckoit ocu. Ilo apyryio cro-
peHy JIHH3bI HA PACCTOSIHUK =5 CM OT Hee pacnosioKeHo nJoc-
Koe sepkano. HaliTh paccTosune a mMexay MCTOUHHKOM H €ro
MHHMBbIM H300paXeHHEM B 3epKaJe.

1188. ITapaJsiesbHBlil NTYYOK CBeTa NajaeT Ha coOHpalolyto
JINH3Y, a 3aTeM Ha BOTHYTOE 3epKaJto- ¢ (JOKYCHLIM PacCTOsIHHEM
F3=24 cM. Paccrosinue mMexxay nHH30H M sepkanoM b=32 cm.
Kakum J0mxHO Gbith GoKycHOe paccTosinue Fy JHH3LL, Y4TOGHI
CBeT, OTPa3MBLIHCh OT 3epKaJia, coOpascsi B TOUKe, YAaJEHHOH
OT 3epKasia Ha paccrosinue [f=6 cm?

1189, Cobuparoias 1nH3a € GOKYCHHIM paccTosinueM F Ha-
XOIUTCA Ha PAaCCTOSHUH b nepel BOTHYTHIM 3€pKaJIOM ¢ pajiny-
com xpuBH3HEl R. Ha kakom paccrosiuun d nepes 1HH30H HyX-
HO -HOMECTHTb TOUEYHBI HCTOYHHK CBeTa, YyTOOLI JIyuH, npoiias

") 3)1er B Jlaniee uMeeTcsi B BHAY, 9TO BCE KOMMOHEHTHl CUCTEMH (JIMH-
8H, sépKaJa) _pacnonoxess BAOAL ofwed IiaBHOM onmqecxoﬁ OCH.
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MUH3Y, OTPA3HBIUMCH OT 3epKaJia, H CHOBA MPOAAS JHMH3Y, CO-
Gpanuch B TOH e TOUKe, rlie pacrmonoxeHn HcTounuk? [Ipu Ka-
KHX PACCTOSHUAX b OT JIMH3BL IO 3ePKaJIa PeleHnue BO3MOKIIQ?

1190. Toqe!mbm MCTOYHHK CBETa HaXOAMUTCA Ha PacCTOAHUH

d=10 cM oT coGupatoleli JTHH3bI ¢ (OKYCHBIM PacCTOSHHEM
F=12 cM na rnaBHOfi onTuuecko#i ocH.

Jlyuu, MpesOMUBIIACH B JIHH3E, NAJAOT  ——e—

Ha BBINYKJIOE 3epKaJo, PaclooKeHHOe Ha /

paccrosiunu b=3 cM 3a nusoit. OTpaxen- -~ %> <

Hble OT 3epKaJia TyuH, BHOBb Npoiins yepes

MMH3Y, WAYT MY4KOM, napaJJjeibHblM Of- Puc 17(;

THyeckoit ock (puc. 176). Haittu paanyc C

KpHBH3HbI R 3epKana.

1191, ToueuyHbl#i UCTOYHHMK CBETA. Haxonwrca Ha paccroa-:
HUH d=15 cM oT JuH3bl ¢ POKYCHEIM paccTosiHieM F=10 cm
Ha I'JIABHOH ONTHYECKON OCH. 3a JIMH30H PacloNoXKeHO BbIMYK:
noe 3epKaJsio ¢ paiHycoM KPHBH3HBI R =24 cm. Jluu3a popmu-,
pyer u3oGpaxkeHne CTOYHHKA C MOMOWbIO Jyyed, Mpoeaunx
yepes JIMH3Y, OTPAXKEHHBIX OT 3€PKaja M BHOBb NPOILEIIHX
yepe3 JuH3y. Ha KakoM MHHUMalbHOM PpacCTOSIHHH a OT
JIMH3bI JOJKHO HAaXOAMTbCA 3ePKajio, 4TOOBI uao6pax<eune
MCTOYHHKA CBETa COBMANO C. CAMUM HCTOUHHKOM?

1192, Paccensalomaﬂ JIMH3a H BOTHYTOE 3epKaJio . pacno.no-
KeHbl _TaK, 4T0 My4OK Jlyuel, napaJlJebHBIX FAABHOA ONTH-
YecKOi OCH, MPOMAsS JIMH3Y, OTPa3sUBLIHCH OT 3epKania H_eule
pa3 npofiisi NHH3Y, OCTaeTCsA NapaJJenbHBIM Toil xe ocH. Po-
KYCHbIE PAaCCTOAHHSA JIMH3bI M 3epKaia Fy=12 cm u F 2=36 cM..
Fne u Kakoe noJyuurcs u3o6pa’keHue, ecliM NMOMECTHTb TOYey-
HBIH HCTOYHHK CBETa B ONTHYECKOM LEHTPE 3epKasa?

1193. Masibie 1pOTHBONOMIOXKHEIE YYaCTKH NMOBEPXHOCTH cde-
pbl paauyca R nocepeGpenbl. CBeTsILascsa TOYKAa HAXOAMTCSH Ha
IuaveTpe, COeNMHSIOEM UEHTPH yyacTkoB.. Ha kakom pac-
CTOSIHMU a OT UeHTPa cdepbl AO/KHA HaXOAUThCS CBETSAULANCH
TO4Ka, YTOGBI MOC/IE OTPAaXKEHHs OT OJHOTO, a 3aTeéM OT JPYroro
y4acTKa Jlyud COLWHCH Ha paccTosiuuM b=3R/4 or uentpa
cepur?

1194. [Ise coGHparolHe JTHH3BI C omuqecxmn CHIaMH Dl—
=5 antp u D=3 AnTp pacnosokeHsl Ha. paccmnmm b=10 cm
apyr ot apyra. Ha KakoM paccTosiHHH OT 3ajHell JIHH3BI OJY-
qaercst Hao6pa)x'eHHe GecKOHEYHO YAaJNeHHOr0 HCTOYHHKa, Aa-
BaeMoe’ CHCTeMOH, €CJIH CBeT HCTOYHHMKa MoNajaeT CHayasla Ha
aunsy: 1) c ontuueckoh cunoit Dy, 2) ¢ ontuyeckoll cumo D,?-

1195. [Ise coGupatouine JHH3LL ¢ GOKYCHBIMH PACCTOSHHAMH
Fi=10 cm u F3=15 cM pacnosoxkeHs! Ha paccTosiHHH b=30 cm
Apyr ot gpyra. [Ze cllefyer MOMeCTHTb TOUEUHbIH HCTOUHHK
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cBera, uToObl MAYLIHE OT HEro Jy4H N0 NPOXOXAeHHH ofeux
JauH3 o6pa3oBajH Ny4yoK JyueH, NapaJeNbHpIX IJaBHOH oOn-
THUECKOH OCH?

1196, [Ipe coGuparomue JHH3bI ¢ GOKYCHBIMH PacCTOSHHS-
mMH F;=20 cM u F;=40 cM pacnoJioxkeHbl Ha pacCTOSIHHH b=
=1,5 M apyr ot apyra. [Ipeamer BricoThl /=2 cM HaXOAHTCS
Ha paccTOsiHUH di=25 cM oT nepBoit uH3bl. Ha kakom paccros-
HHH f; OT BTOpPOil JIMH3BI MOJYUHTCS H300pakeHHe NpeaMeTa
nocJie NPOXOXKAeHHUs Jyyell yepes obe auH3bI? KakoBa BbICOTa
L; nonyueHHOro u306pa’keHHs?

1197, [IBe oauHaKoBble coOMpaloliue JIHH3bI € (OKYCHBIM
paccrosinneM F=0,1 M Kaxkjasi pacnosoxeHbl Ha PacCTOSTHHY
b=0,25 m npyr ot apyra. [IpeameT HaXOAUTCS HA PAcCTOSIHHH
d=0,2 M ot nepBoit muH3bl. Ha KakoM paccTOSIHMH q OT npeame-
Ta HaXOAHTCH ero H3oOpaxeHHe, NaBaeMoe CHCTEMOH JMH3?

1198, JIBe cobupatolye JHH3H ¢ POKYCHBIMH PacCTOSTHHAIMA
Fi1=2 cm u F,=20 cM pacrnoJ/ioXeHbl Ha pPacCTOSHHH b=24 cM
apyr ot apyra. [loctpontb H306Gpa)keHHe npenMera, HaXoAs-
erocst Ha pacctosinuu d=3 cM-oT neppoit juH3bl. HaliTh yBe-
JIHYeHue k.

1199. [1ge cobupatoLiie THH3bI ¢ POKYCHBIMH PACCTOSTHHAMH
Fi=10 cm u F;=15 cM nalor u3obpaxkeHue npeaMeTa BLICOTHI
[=2 cm, pacnosoxkeHHOro Ha paccrosiiuu d=10 cM oT nepeoi
nunsbl. Halith Boicoty L u3o6pakeHusi npeamera, JaBaeMoro
cuctemoli nuu3. [locTpouTh H306parkeHHe npeaMera.

1200. B TpyOy BcTaB/eHbl IBe ONMHAKOBHIE coGHparoliye
JAHH3BI ¢ POKYCHBIM paccTosiHueM F=12 cm raxnas. [lpeamer
pacrnoJsioxkeH Ha paccTosiHHH d=3 M oT nepBofi aun3b. Ha ka-
KOM pacCTOSIHHH f OT BTOPOH JIMH3BI MOJNYUHTCS H30GpaKeHHe,
CCJIH pacCTOSIHUE MEXIY JInH3aMH b=25 ¢m?

1201, Ha kakom paccTosiHHH b APYT OT ApYyTa HYXKHO pacrno-
JIOXKHTh JIBe COGHpAIOILHE JIHH3BI ¢ POKYCHBIMH PaCCTOSHHSAMH
Fi=5 cm u F;=3 cM, uToObl napa/ienbHbll Ny4YoK nAyded,
npoiAs CKBO3b HHUX, OCTA/ICs MapasJesibHbIM?

1202. Ha xakoM paccrosiuuu b Apyr OT Apyra HyXHO pac-
TNOJIOXKUTb COOHPAIOILYIO B PacCeHBAIOMLYIO JIHH3HEL C QOKYCHHI-
mu paccrossHusMi F =10 cM u F,=6 cM, uToGHl napasieabHbi
NyyoK Jyd4eH, Npoias CKBO3b HUX, OCTAJCS NapaJlJiesIbHbIM?

1203. Ha cHcreMy W3 Tpex MMH3 MajaeT napaJjiiefbHbi 1mmy-
yok Jayueii. Cobuparolas H paccenBaiomas JHH3bI ¢ QOKYCHHI-
mu paccrosiuuamu Fi=10cm u F,=20cm HaxomsTcs Ha pac-
crosikun b=15 cm npyr or apyra. Ha xakoM paccrosimuu a ot
pacceHBaroled JHH3bI HYXHO PacNosIOXHTh BTOPYIO coGHpato-
ULyI0 JHH3Y ¢ QoKycHbIM paccTosiHueM F,=10 cM, yTo6H BLI-
XOIfMHA U3 CHCTEMBI MYUOK Jyuell ocTasCs napajebHbIM?
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1204, Cobuparomas ¥ pacceHBaloLlast JHH3bL C GOKYCHHIMH
paccrosinusiMH Fy=30 ¢M H F,=10 cM pacronoxeHsl Ha pac-
crosiuuu b=20 cm apyr of Apyra. Ha coGuparoutyio annsy na-
JaeT napaJijiebHeA NY4oK ayuel fuamerpa Di=12 mm. Kakos
nuametp Dj nyuka Ha paccrosinud a=20 cM 3a pacceHBaioineft
JIMH30H?

1205. CoGupaioliasi U pacceHBawolllasi JIMH3BL ¢ (POKYCHBIM
paccrosinieM F=20 cM KaxJasi HaXORSTCS Ha PacCCTOSTHUH
b=25 cm apyr ot apyra. Ha kaxom paccrostHuu d oT coGupato-
well JMH3B! HYKHO PAclOJIOXKUTb Ha FAaBHOH ONTHYECKDH OCH
TOYeYHBbIH HCTOYHHK CBeTa, YTOObl CHCTeMa Jasla NapaJiesbHbI
nyu4ok Jiyueii? ITocTpoutb xop myueit B ciyyae, KOrja HCTOUHHK
He HAaXOAHTCS Ha IJIaBHOH ONTHYECKOH OCH JIHH3.

1206. PaccemBaroimasi ¥ cobuparoias JHH3bI ¢ (HOKYCHBIMH
paccrostHusiMH F1=8 cM n F»=10 cM HaXoasTCs Ha PacCTOSIHHH
b=6 cm mpyr or gpyra. Ha kakom paccrosinuu d oT pacceH-
BalollleH JIMH3bl HYXKHO PACMOJIOXKHTh Ha TJIaBHOH ONTHYECKOH
OCH CBeTSILIYIOCS TOYKY, YTOObI CHCTeMa JaBaJjia MapaJliesibHb
Ny4YoK Jyyeh?

1207. PaccenBaroliasi ¥ cobHparoilasi JHH3bI ¢ HOKYCHBIMH
paccrosiuuamMu F1=10 cM n F,=15 cM pacnosioxkenn! Ha pac-
croanun b=30 cm apyr ot apyra. Ha paccrosnun d=12 cm
OT pacceuBalollell JIMH3bI Ha TVIaBHOH ONTHYECKOH OCH HaXOIHT-
Csl TOUEUHLIH MCTOYHHK cBeTa. HaliTH paccTosinue a mMexay Hc-
TOYHHKOM ¥ €ero AeHCTBUTEJbHBIM H300parKeHHeM.

1208. Ha xaxoM MHHMMaJIbHOM PAcCTOSHHUH [ AOMKHBI GBITH
nomeneHsl Ha JIyHe JBa SIDKHX HCTOYHMKA CBeTa IJ/Sl TOro,
yTOOBI HX MOXHO GblJIO BUJIETh C 3EMJIH B TEJIECKON Pas3lie/bHO?
®okycHBIe paccTOSTHHS OOBEKTHBA H OKyJisipa Tesleckona Fy=
=8 M u Fy=1 cMm. UesloBeuecku#t rya3 MoxeT BULETb pasjesib-
HO JBa npepMera, HaOJlOfaeMble MOJ YrJIOM He MeHee (o=
=0,001 pan. Paccrositnue or 3emsn mo Jlywsl r=a3,8-10° m.

1209. PoxycHble pacCTOsiHHS OOBEKTHBA M OKyJspa TPy-
6bi Tdnuness Fy=45 cm 0 F3==5 cm. Ilpu 3amene uH3 B TpyGe
Ha JBe cobuparomye nojyuuaach Tpyba Kensepa c tem ke yBe-
audenueM, uto H Tpy6Ga anusnes. Hafitn dokycubie paccros-
uus Fy u F, AByX coOHpaIOLHX JIHH3.

1210. 3putenbHas Tpy6a ¢ QOKYCHBIM PacCTOSHHEM OOBEK-
tuBa F=24 cMm ycraHoBJieHa Ha GeckoHeyHocTb. [locsie Toro
KakK OKYJIsip TpyObl OblJ NEePeBUHYT Ha HEKOTOPOE PacCTOSIHMKE,
CTaJi{ SICHO BHJHBI NPEAMETHI, YaJeHHble OT OGbEKTHBA Ha pac-
crosinue d=6 M. Ha kakoe paccrosinne a nepeABHHY N OKYJISIP?

1211. Idns onpeneneHusl yBeJUYeHUS 3PUTENbHOH TPYOHL,
OKYJISIPOM KOTOpOH sBJsieTcss coOMpaiolas JHH3a, O0BeKTHB
3aMeHsileT KBajpaTHoOH auapparmoit co cropono#t [. Haiitu
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yBennuenne k TpyCbl, ec/mi OKYnsp Raer JeACTBNTENbH 0.
n306paxenne qHadparmbl ¢o cTopoHoi L.
1212. KaxoBa aauna [ 3puteabHoi TpyGbl, 0GBEKTHB H
OKYJAp KOTOPO#l MMeloT ¢OKycHble paccTosiHHsa F;=25 cM u

=8 M, ecJiM paccMaTpHBaeMblii npeaMeT ylaleH B 6eCKo-
HEYHOCTD, a ero H3oGpaxeHHe, NaBaeMoOe OKYJSpOM, HaXOJHT-
€51 OT OKYJIAApa Ha PacCTOSIHAM HauJyuluero 3peHust do=25cm?

1213. s HabmoneHust HEKOTOPOro OOBEeKTa HCNOJb3YIOT
AANHHODOKYCHBII MHKPOCKON, OGBEKTHB KOTOPOTO HE JIOJIKEH
npubinKaThcs K 06beKTy GJinKe ueM Ha paccTosuue d=>5 cm.
C KakuM QOKYCHbLIM paccTosiiieM F Halo B35iTh 0OBEKTHB, €CJIH
yBEJMUEHHEe MHKPOCcKona ROJKHO Obithb k=180, a yBeJmiie-
Hue oKyJasapa k=207

1214, doxycHoe paccTosinne o6beKTHBAa MHKpocKona Fy==
=0,5 cM, paccTosinne MEXIY 06BEKTHBOM M OKYJAsipoM [=16 cm.
Yeeanuenne Mukpockona k=200. Haiitn yBennuenne k, oxy-
J15pa, €CJH paccTeslne Hanjyyuero 3penus do=25 cM.

1215. dokycHoe paccTosiine OKyJsipa MuKpockona F,=
=24 CM, PacCTOSHHE MEXAY OGBEKTHBOM M OKYJspoM [=16 cM..
Yeenuenie mukpockona k==300. Haiitu pokycnoe paccrosime.
F, 00beKTHBAa MUKPOCKONA, €CJIH PACCTOSHUE MauyuLIero 3pe-
HusA de=25 cM.

1216. ®oxycHble paccTOsHUSI OOBEKTHBA H OKYJsipa MHK-
pockona F;=8 mM u Fy=>5 cM, paccrosinne mMexay OOBeKTH-
BOM H oKyJasipoM [=21 cMm. Haiith yBennuenne k mukpockona,
ecJId pacCTOsiHKe Hanayuulero 3penusi do=25 cm.

1217. PokycHble paccTOSTHUS OGBEKTHBA M OKYAsipa MHKPO-
ckona F1=3 MM n F,=5 cm. [lpenmer Haxonurcst oT 0GBEKTHBA
Ha paccrosuny d=3,1 mm. Halitn yBesnuenne k mukpockena
1 paccTosinie [ MeX1y OGBEKTHBOM H OKYJISIPOM, €CJIM PaccTos-
HHe Hanayyulero 3peHus dy=25 cM.

1218. ®oxycHble paccTosiHUS 06BEKTHBA M OKYJIspa MHKPO-
ckona Fy=4 mm n F,=2,5 mm. Ilpeamer naxoautcs Ha pac-
croannn a=0,2 MM oT ¢doxyca o6brekTHBa. Hailtn yBennuenue
k n pony 8 Ty6yca MUKpocKona, ecii pacCTOSIHHE HaHJyyluero
3peHus dy=25 cMm.

1219. Ilpeamer Haxoautca Ha paccroshun d=6,1 Mm or
ob6bekTHBa MHKpockona. PokycHoe paccrosinne okyaspa Fay=
=1,25 cm, yBennuenne mMukpockona k=1200. Hafitu doxyc-
Hoe paccTosinHe o0bekTHBa [y, ecan paccTosiHMe HauJydllero
3peHnst do=25 cm.

1220. PokycHoe paccTosiHHe 00beKTHBa MHKpockona Fi=
=0,3 cM, pauna TyOyca MuKpockona 0=15 cMm, yBeanyenue
mukpockona k=2500. Haiitn ¢okycHoe paccrosnne F, oxy-
Jgpa, eCNH PacCTOSiHUE HaWayylnero 3peHns do=25 cm.,
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1221. Bmwkauh u na.nbnuii npese/bl aKKOMOAARKH 171232
6ausopyxkoro yenobeka d;=10 cm 1 d;=12,5 cM. Kakosnl 6y-
AyT npejiesibl dj u d;, ecin 4eNOBEK HaJleHeT OYKH C ONTHYECKOH
CHJIOH D(,.,K-——7 nmp?

1222, Yuenuk NPUBLIK YHTATh KHHUL'Y, JepXKa ee Ha paccTosl-
nun d=20 cM ot raa3a. Kakosa 1o/kHa GBITh ONTHYECKAs CUAA,
D, OYKOB, KOTOpbie JOJ/KEH HOCHTb y4YeHHK, yToObl YHTaThb
KHWFY, JIep2Ka ee Ha PacCTOSiHHH Hauayulero apeHust do=25 cM?

1223. Bansopyxuii yesoBeK MOMKeT YeTKO BHIAETb NpeIMeT,
€CJIH OH HaXORHTCS Ha PacCTOSHHH He Janbiue d=20 cM oT raa-
3a. KakoBa no/kHa ObiTh onTHuecKas cuaa Dy, OYKOB, KOTO-
pbl€ I0JI2KEH HOCHTB 3TOT Y€JIOBEK, UTOOH YeTKO BHAETh ylaJleH-
Hble NpPeIMETHI?

1224. Kakne Guku Heoﬁxomwlo nponuca'rb 6Jm3opyx(omy
4ye/JOBEKY, O KOTOPOM ILijia peub B 3afaue 1221, yToGwl ucnpa-
BHUTb HEJOCTATKH €ro 3pemm> _

1225, Ila.nbuosopxuu 4&JIOBEK MOXKeT YMTaTb KHArYy, Aep-
Ma ee Ha pacCTOsHHH He MeHee d=80 cm ot rJyasa, Kakoma
AOMKHa ObITb onTHyecKas cuna D, 0uKoB, KOTOpHE LOJKEH
HOCHTb YeJIOBEK, YTOObI YHTATb KHHI'Y, AePIKa €€ Ha PacCTOSHHH
Hanayumero 3penns do=25 cm?



OTBETbl U PEIIEHHUA

I. MEXAHHKA

§ 1. NpamosuneiiHoe pasHOMepHOe
H pasHoNepeMeHHOe JBHMKEHHe

1. HanpaBum, kooparnaTHyo ocb OS ¢ HagajJoM B TOYKe OTHpaBie-
HHSl NO0e3l0B BHONb HanpaBieHHs ABuxenus (puc. 177). Koopanugra
TOBAapHOFO MOe3Xa B MOMEHT BpeMeHH [, KOTAA ero JOrHajJ SKCpecc;
si=v;f. Koophunata skcmpecca, KOTOphifl wuren

Ha BpeMsi T MeHbIe, B 3TOT JXe MOMEHT BpeMe-
HH S3==0U, (f—1). OGe 3TH KOOPAHHATHl JAOJKHH
Sy -
Y ) S
O ————
L S 0 _
> /A |
Puc. 177, Puc, 178.

OLITL paBHBLI KOOPJMHATE MecTa, AC 9KCIpecc HOMMiaj ToBapuuift moeai:
sy =85=8. IlpupaBusis s; u s,, HAXOAUM
1=0,T/(vy—0y) =14, 5=0y0,7T/(V3—0;) =236 kMm.

Ipaduueckoe pewenue npeacrasneHo Ha puc. 178, rme aunun 1 n
2—rpaduKH ABUMKEFHS] TOBAPHOro moeslla M skcrmpecca, Touka Mx nepe-
40, L b 5 CEYeHHs oOnpejesnsieT KOOPAHHATY

o § MecTa; TAe 3KCpecC XOTOHHT
ﬁ L/2 P L/2 J s TOBapHBI Moesf, u BpeMms £, Kor-
! ! 1 Jla 3TO NPOH30MeT,
Puc, 179, 2, HanpaBuM KOOpAMHATHYIO
ocb ¢ Havasom B Touke C or C
K B (puc, 179). 3akoust nBuMKeHHs. nepBoft M BTOpofi aBTOMAIIMH HMe-
0T BUA

si=—L/24-v1t, sa=L/2—v,t.

[Tpn BcTpeye KOOPAMHATHL AO/MIKHBI ‘GBITH OLMHAKOBHL: Sj=S,=s. [Ipu-
paBHSB S H Sy, HaXOAUM

t=L/(v14-v)=1,5u4, s=L/2—uvyt=— L2+ v;{=—30km,
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T'paduueckoe pemenne npencrapieno Ha puc. 180, rme amunu 1 n
2—rpaduxku ABuXeHus neppoli u BTOpofi aBTomMawmnH. Touka ux mepe-
CeUEHHS onpefiensieT BPeMss f W KOOPAMHATY S MecTa BCTPEuH,

8,KH.

60 0 54 34 0 B O G B e G P s 120

:(40- 2 80

20k ; 40

I

AINE ¢ 2

'-Zg:_- { : ~40
.-40_. : "50 /
el -120f

Puc. 180. Puc. 181,

Fpaduxk 38BHCHMOCTH pacCTOSHHS ! MEXAY aBTOMalIMHAMH OT Bpe-
menn £ noxasan Ha puc. 181,

3. 3akoH IBHXKeHHsi Kouua cTepxua A: xg=x,4vt, y,=0; cne-
nosatensho, yg=V B— (x,-F vi)%

4. B nenoasuxuofi cucreme koopiuHar (puc, 182) o6ron HaunHaetcs,
KOTla KOOPIAMHATH Hayana dKChpecca W KOHUA TOBapHOro 1oesja OnH-

2,0 _
e S ks ot
) 1 : : s
L B u | ut

Puc. 182.

HAKOBL W PABHLI, HATNPHMEP, S, 3aKanyHBaeTcss OOTOH B MOMEHT Bpe-
MEHK, KOTJa OJIMHAKOBLI KOOPAHHATA §§ Hayana TOBaPHOTO M08SHa H KOOP-
IunaTa “S, KoHua skcnpecca. EciiM 33 HayanbHLIA MOMEHT BpPeMCHH NpH-
HATL Hauano o6rona, TO 3aKOHBI NBHXKEHHSl Hayaja TOBAPHOTO Noe3Aa

W KOHIA 3Kcmpecca GyAyT .y

si=SoF liFvil,  Sy=so—1lyF0vsl. 4 5 Y

[IpupaBHsiB S{ M S, MOJAYuHM [= | 05

=(lj+ lp)/(va—1y)=50c, ' L, L |
DTy safauy MOXHO PeWHTh B e, 183,

ABHXKyIUeHCcss BMeCTe ¢ TOBapHBIM

NOE3LOM CHCTeMe KOOPAHHAT, HauaJo KOTOpo#l COBMajaeT ¢ HayaloM
STOTO Noesia, a HanpaBJjeHHe—C HalpaBleHHEM ero ABixenns (puc. 183),
B oToil cucTeMe KOOPAHHAT CKOPOCTb 3KCNpPeCca Up==Us—Uj. 3aKOH JBH=
JeHHss KOHLA SKCIpecca, eC/H 3a HavyaJbHLHl MOMEHT BPeMeHH NPHHSATS
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#auano o6roua, GyaeT mMeTh BHA s==— ([, ,)--vzf. B moment 3amep-
fileHnst o6rOHa KOHEll ®KCMpecca OKaXeTcs B Hauaje Hawed CHCTEMbl
Kkoopauuar. [lostomy ero KoopHHaTa s=0; creloBate/qbHO, IS 3TOTO
MOMEHTa BpeMeHH
L+l=ust, t=(4+1)/(va—0v))=50c.

B. I=(v;}0,) 1=150m,

6. vy=V 0i—2i0,/1 =15 uc.

7. B cucreme koopaunar, usoGpaxeHnton Ha puc. 184, aakouni ABH-
WEHUA HAKJIOHHON MJIOCKOCTH. H. CTEPIKHS UMEIOT BHA

x;'=,s=ut. y1=0; XQ=0, y,=h=vt.v

Hns moGoro momeHTa Bpeméiu gy =h=>stg &, cienoatennto, v=utg a.

Puc. 184, Puc. 185.

8. BepruxasnbHasr: ‘COCTaBAAIOMAS CKOPOCTH Kane/b U, ==0C08 & OT
CKOPOCTH “ABHIKEHHS TPaMBas # M CKOPOCTH BCTPa w He 38BUCHT. I‘opu-
SOHTANbHAS 'COCTABAAIOUIAA CKOPOCTH Kane/lb MPU HENOXBHIKHOM TPaMBae
onpenensercsi CKopocTbio BeTpa: vy =0usin a=w, [Ipu ABHIKEHHH 'rpau-
Ba" COINIACHO YCNOBUIO

Uy=usin a—u=0, wmm w=u=5u/c.

Hs puc, ‘185 Haxomum, uro CKOPOCTb Kamne/ib B ‘6e3BeTPeHHYI0 TOTOAY
v, =0, ctg o =uctg a=8,66 m/c.

9. Hanpasum ocb OX cHCTeMH KOOPAMHAT C HAa4aloM B MecTe, TAe
BAOBel . BXOXHT B BOAY, BIOJb Gepera Mo TeueHuio, a ocb OY —nepnen-
AUKYJIAPHO K Gepery. [Tpeanonioum, YTO CKOPOCTH IJIOBUA D COCTAaBJSET

}YA 14
]
ok
hlo___| . h | 1
| . vsLna | :
le N& l_ AR L
voose 0 u ' 0 u t
Puc. 186, Puc. 187,



¢ ocbio OX yron o (puc. 186). Toraa 3aros NBHKEHHS IJIOBLA B NPoeK-
UHAX Ha OCH-KOOPAMHAT. GyHeT HMETb BUA

x-(u—i—vcosa)i y= (vslna) t.
[Tnosen nonaznaer Ha Apyrofi Geper, KOTZa y=nh. Heo6xonumoe Ajs
atoro Bpema {=~h/vsin o, OHO GyleT MHHHMaJbHBIM, KOTAa sin a MaKkcu-
MajleH, T. e. a=mn/2 (puc. 187): {min=h/v.
Ipn a=mn/2 nmeem x=ul. [TosTOMYy, KOrAa nIoBel OKaMeTcs Ha
apyroM Gepery, = Xmin==ulnin=uh/v. Jauna npofinennoro nyTn

s=V BER =hY u?3- o¥fo.

10. B cucreme ‘koopaunat XOY c nauanom B nykté A (puc. 188)
KOOPAMHATH! JIOAKH:
x=(u—vcosa)t, y=(vsino)l.

HNoncrapnss x=1, y=~h, nonyunm v=hu/(!sin a+h cos a).

B
Y &y
i /)
hl o ——+vsifo
] 1.7
1 ANV~
T VC0sSe-.g. U ¥
Puc, 188. Puc. .. 189.-

11, Haﬁﬁamn\‘« ock OX cucremu xoopaunar (puc. 189) nporus nsu-

Helua Kopabas (Ha BOCTOK), a ocb. OY — nepneHAuKyJ/sIPHO K ABHIKEHUIO
(na cesep), CocraBasiouias ug,==1ugc0sf} CKOPOCTH BeTPa Uy OTHOCH-

TeJbHO KOpa6as Gonpine cocTaBasiomed U, = 1 COS @ CKOPOCTH BeTpa.u
OTHOCHTEJIPHO 3eMJIH Ha BeJHUMHY U (3hech B H o.— yIJIB MeXAY KypcoMm
KOpa6is M HanpaBleHHSAMH CKOPOCTel g W #, U— CKOPOCTb Kopabas):
u.,cosﬁ=u cos a4-v. 1)
Cocrapasiomne ckopocreit Uoy =ty sinf u Uy=usina B HanpaBleHUH,
riePIenAMKYIAPHOM K ABHIKENUIO KOPAGIs, paBHH MeXAYy coGoii:
ugsinf=usina. 2
UTo6K HMCKNIOUHTb HeusBecTHmit yronm f§, Bossesem (1) u (2) B KBampar
2 . N
4 CIOKHM NOuwieHHo: uo= 4%+ 1?4 2vu cos a; oTciona

u=-—vcosa + V v (cos?a— 1)+ ul. ;
YuurtnBas, luro o= 45° nMeeM i
u-——v,(V 2+Vuo—v2/2

3mece MH 01'6po¢unn o-rpnuaTe.nhHuﬁ KOpeHb, TaK KaK COMIAacHO ycno-
U0 u > 0 (3TOT KOPeHb NOABHICA NPH BO3BEJCHHH B KBaApaT ypabie-

undt (1) » (2)),

i
1
i
!
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12. PaccMoTpHM ABHXKEHHE Tela 2 OTHOCHTeNbHO Tena 1, B eucreme
moepauxat XOY, cagsaunoii ¢ Teom 1 (pnc. 190), cocraBaaolIKe OTHO-
efTeAdMOfl CKOPOCTH v Tena 2 GyayT

Uy =— (0} vg COS @), v, =V, Sin o5,

Cama OTHOCHTENLHAS CKOPOCTH v—V v,,‘ HanpasJeHa 10 JAHaroHalH
NpAMOYTO/BHUKA, IOCTPOEHHOTO Ha Uy U Uy, KparuafimM paccTostHHeM
Ay Mexny Tenamu 1 u 2 3a Bce Bpems
HX JABUMXEHUS GyJeT AJIHHA IepleH-
Rukynspa AD=! Kk oauuuu, 10
2 KOTOpPOH HamnpaB/ieHa OTHOCHTeNb-
/2 ~ V2 Hasg ckopoctb. Eciu o06o3naunTh
vy v ! < x yron mexay ocbio OX u oriaocH-

04 0y . 7 B—> TeNbHOH CKOPOCTBIO v 4epes P,
I=Lsin B, npuvem sin p =v,/v. Ta-

Puc. 190. KM 0Gpasom,

(= Lvy/l/ Vi 0f = Lo, sin oV 0} -F 0+ 2040, cos a.

Bpems, B TeueHHe KOTOPOrO TelO 2 B OTHOCHTE/NLIOM ABHIKCHHH NPOHACT
pacctosinue BD =L cos , 6yner {=BD/v=(L cosf)/v. Tloacrasans
3uauenns cos B=|v,/v| u v, noaydium

t=L (v, 4 v, cos a)/(v] + 05+ 20,0, cOs o).

13. Bpems ABiKCHHA NepBoro noesfa fy = s/2v; - s/2u;, ero cpeauss
CKOPOCTb Ucp 1 == 20y01/(v; 4 v1) = 53,3 kM/4. [Mytb, npoitnenublit BTOpHIM
noespo, s,=(vy+00){/2, ero cpeaHsis CKOPOCTb Ucpy= (vp+02)/2 =
= 60 kM/u.

14, v=uvy+ ast,-tasts+a,t,=5m/c;
s= 0ty + (voty-t a83/2) +{(v0 + apty) s+ asts/2] +

A+ [(vo -+ aats+asts) ta+agta/2-F v ts] = 82,5 w;
Ucp =s/(ty+ Lyt ts+ 14 ts) =5,9 m/c.

Ha rpaduke v={f(¢) (puc. 191) KoHeuHas' CKOpPOCTb Uy =5 M/cC.
[TyTb s uncneHHo paBeH cymMme maomafefl s;, 0603HAUCHHLIX HA PHCYHKC:
s = 2 s;=6-1-8--42,54-164-10 = 82,5 m. Cpearsif ckopoCcTb vcp YHCACUHO

PaBHA BHICOTE NPAMOYTONBHHKA, MO AAL

KOTOPOro paBHa CyMMe Iuiouajei s;.
15. CropocTth Kanesab JOXAS OTHOCH-

TeJIbHO caMoJieTa u=|/w2-i—v§: rie vy=
=—v, cocraBaser yron B ¢ ropuson-
ToM, npuueM sinf=w/u u cosP=uvy/u
(puc. 192). Ha nepennee crexnio B exu-
o 5 0 15 HHULY BpeMelH NMajaloT KamiH JOXAS, Ha-

Puc, 191. XoAsfiuLMecs B KOCO# npu3aMe c obpasyowei u,




NI0HabI0 OCHOBaHHA S (OCHOBAHHEM ABJAETCH STO CTEKJIO) A hﬂcoroﬁ
h=usiny, rae y=a-f (puc. 193). O6rem stoii npusmu

V =Su stn (@ p) = Su (sin a cos B4 cos a sin B),
Ecain B eAuwHmMue oGheMa HaXOAMTCA ONHOBPEMEHHO n Kamejb, TO YHCJIO
Kaneqb B NPH3Me, WM, YTO TO e, UHC/JO Kamelb, Majalomux Ha nepeR-

Puc. 192, ' Prc. 193,

Hce CTEKIO B elunuuy ppemenu, Nj=nV, YuuTteiBas snavenns V, sinf§
u cos P, naiigem Nj=Sn (vsin a+wcosa). [lonoxus B 310#t PopmyJe
a=0, noJyyuM YHCIO Kanenb, NajaoImuX B eIMHULY BPEMEHA Ha BepX-
uee cteka0: Ny=Snw. Takum o6pasom,

Ni/Ny=(vsin a+wcos a)/w.

16. Tak wak v —ve=2al u v“-—v§=2¢11/2, TO v=V(v§+vﬁ)/2=
= 5wm/c.
17. CoctaBnsieM ypaBHEHHS ABHKEHHS:
xg—xi =0y (s —t1) +-a (b —11)*/2;
x3—xi =01 ({s—t)+a (ts3— 4)?/2,
rjJie v;— CKOPOCTb B Touke xj. Vck/awouas v; 3 3TUX ypaBHeHMH, HafileM
(xs— xo) i+ (x1—x3) L+ (xa—xy) I3
(ta— ) (13— o) (1 —t3) :

8. t=hjv+(v— V EF2gh)/g=1c.

19. a=2(n—s/(n+1) £,

20. Koraa BTCpOe Tejo JOTOHMT NepBoe, HX KOOPAWHATH 6YAYT PaBHH,
a ppemsa t=2v/a=200c.

21, s= 8utvi/a (v;+ vy)2==3750 m.

22, O6o3HayuB BpeMeHa PaBHOYCKOPEHHOTO, PaBHOMEPHOTO M PaBHO-
3aMe[IeHHOr0 3TanoB ABHMeHHS uepe3 fj, f, W {3, COCTaBUM ypaBHEHHA
LU KaMJoro stama:

s=afi/2, v=at, s=ub,

a=2

2
sg=0vlg—ayl3/2, vy=0v—a,t3=0.
BmecTe ¢ cooTHowenHaMu {=t;+ I+ 13 0 s=s, -+ s,-} sy OHU cocTaBaT
CHCTCMY M3 CeMH ypaBliennfi ¢ ceMbIO HEH3BCCTHBIMH. Pcluas sty cucTemy,
HaliieM
t=s/v4 (v/2a; +v/2a,).
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-BHAYHTENBHO TIPOIE MONKHO. MOAYUHTD -PellieHHe. HPH - OMOUTH rpadi-
‘ka v=Ff ()" (puc. 194). IlyTb uucienHo paseH miowanu ¢urypsi, orpa-
HUYCHHOH somanoft smuueft, Bhipaxaowell 3Ty 3aBHCUMOCTD, W GCbIO Bpe-

v MeHd. DTa MWIOWAAb paBHA MJIOL(A-
 — ‘o ey LM TpAMOYTONbHHKA Sg=0f 6e3 mio-
{ ) | mane#l TPEYroJbHHKOB §; M S3!

8 L 8 1 2 2
- g A ~S=So'—sl—s;;=vt—v /Qal-—v /2(12{

] Sy ! ’ .
i OTKYA2 AJNs BpeMeHH ! monyyum 3Ha-

Y t2 ts | yeHue, MpHUBeJeHHOe DBhille.
>

’ 23. XapakTep ABHMKEHUS TOe3-
Puc. 194. Aa TAKOW e, KaK M ABHXEHH’N 2BTO-
mo6uas B sagaue 22, ITostomy NSt HAXOKACHUS DellieHHs AOCTATOYHO
B OTBeTe 3ajauu 22 yuecTb, 4TO ‘a;=das=a. B pesysbTate nojyyum
§=s/v+uv/a. Pewas 310 ypaBHeHHe OTHOCUTENbHO a, HaiiieM a =
=v¥/(vf—s) ~.0,17 m/c2..

24, v=V2gh ~ 6,3 m/e.

25. v=V 9gh {oi=248ule.

26. v, =¥ gh (V 24 1)/2 = 25,4 w/c.

27. t=V2/g (Vh—V k) =~002c.

28. 3a Bpems ABuXKefus f Teqo npolfer NyThb s= gf%/2, a 3a Bpems
RBUMKEHUS lpy < t—nyTb §5= gt§/2. [lo ycnoBuio 3agautt §—s,=(2/3) s,
H [—ty=1=1c. U3 cucremb! ueThipeX ypaBHEHHI C YETLIPbMS HEHIBECT-
" IIBIMH MOMHO TOJYUYHTb JASl § KBAAPATHOE yPaBHEHUE:
s2—3gf2s+9g%%/16=". Us nByx Kopueit 3TOro
, ypaBHeHust
booel s=@3/4) (2+ V 3)gr
JUWb TEPBHI YAOBJICTBODSLT ycnoBuio 3agaun. Takum
h obpasom, s=(3/4) 24V 3) gf2=274m.

NN\ -29. HanpaBum koopauratyyip och Of .c naua-

JIOM.OTCYeTa B MecTe GpocaHHs Teja BBepX (puc.
195). Torna ypaBHeHHs! ABHKEHHA GYRYT UMEThb BHA

h=vt—gt?/2, v=vy—gt. (1)

fIpn nmocTuienmn MakcuMaabHOR BBICOTH MNOABeMa
hmax CKopocTb Teta v=0. M3 Brtoporo ypaBHenus
N (1) HalfizeM, 4TO TeNO ROCTHTaeT BBICOTH! Amay CHY-
Puc. 195.: cra Bpems [ =uy/g nocne 6pocanus, [lpu ¢ < vy/g xo-
opnunara h w nyTe s paBHBI, B YaCTHOCTH, MPH {=Uy/g NyTb § = hmay==
=vg/2g. Tlpu t > vy/g KoOpAMHATA h yOLBaeT, B TO BPeMs Kak nyTh s
(cyMma Bcex paccTOsiHHit, MPOHACHHBIX TeJOM, HE3aBHCHMO OT Halpasie-
HHUsl ABUIKEHHs) MPOJOJIIKAET yBEJTHYMBATLCA; B YAaCTHCCTH, HpH !=2vy/g
kooprurata A=0, T. e. Tel0 BePHYAOCh B MCCTO OpOCAaHMs; a MyThb
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$ =Ny = vglg. Tlpu ¢ > 2 vy/g KOOPAHHATA OT2 HOBYTCH : OTPHHATE/NbHOR,
T, €. Te0 CHYCKAeTCA HMIKE MecTa GPOCaHHfl (EVIM, :KOHEUHO,. AJIA-9TOrO
ecTh ‘BO3MOMKHOCTb). M3 puc. 195 BunHo, uto ipH £ > vy/g HpoligeHHbIK
TeAOM MyTh'

S—thax—h—-volg (Uot—gt“/Q), (2)

rie {—mBpems, UpOTeKLlee C HAayala KBUIKEHHA. 310 abxpamenue Gyaér
BepHo u npu ¢ > 2vy/g. B Tex xe cayuasx, goraa ¢ < vy/g, nyrb BHI~
YHCIAETCA, KaK M KOOPAHHATa, 1o nepBoit. dopmyne (1). !

ITo ycnoBuio t=10¢ > yy/g=3c. ﬂosTomy BBIYHC/ICHHE AYTH Haao
Zenats no dopmyne (2); npu 3ToM mosyudaetcs s= 290 M. Koop;muara
A CKQPOCTb [JIfl 3TOTO MOMEHTa BpeMeHH, HaifeHHble no. dopmynam (1),
6ynyt h=—200m u v=—T0m/c.

N o Az 2
30, h=h+%5 [%Ath"‘—%], ~ 1955w,

31. Ecin 32 Hava/io OTCYeTa B3fiTh. MECTO GPOCAHHMA TeAd, T9.K00p-
Inunara kb Tena, GPOMIEHHOrO BBEpX, -OMPeeAdeTCH ypaBHERHEM
h=ruv,t —gt2/2. M)

370 ypaBHenue -pH SafaHHHIX Uy H A yROBJIETBOPSeT ABYM. 3HAUCRHAM &:

4, z=.(vo + va—-2g‘h)/g.

PasHocTh 3THX .3HAYERUH €CTb MPOMEIKYTOK -BPEMEHHU -MOHEAY; mpaNgxie-
HHSIMM TEJIOM OJHOW M TOM XKe BHICOTH A, T. e.

At=t tg—t=2 VUo— 2gh/g. 2

otcona vy="V 2gh+ g% (Af)?/4. Ecau B Bupameunn (2) nosigxuts'h =0,
TO Mbl HOJY4MM MPOMEKYTOK BPEMEHH OT Hadala JABHIKEHHS 10 BO3BpATa
B HauajbuOe nonoxewue: Afy=2v,/g. loacrasnas 3Haqeu}i§ vy, HaitAem
Aty=2V g+ (Al)%/4. ‘

32, s=h-—u,t. '

33. Hanpasum xoopauHaThyo ocb OH c wauanom B MecTe Gpocauus
WwApuKoB BBepX. TOrxa ypaBHeHUs ABHIKEHHS WAPUKOB GYAYT HMETb BUL

hy=h4uviti—ghi/2, “hy=h—uvyty —gl3/2,

rAe !; u f;—BpemeHa MajleHHs HA 3eMJIO NePBOrO H BTOPOrO LUAPHKOB:
ITasennio Ha 3eMJI0 COOTBETCTBYIOT KOOPAMHATHI by =hy =0. Onpenenus
t; U I3 ¥3 MONYYEHHLIX KBaApaTHBIX ypaBHEeHHil, Halaem

At=ti—ty= v, -+ v,+V vi+ 26—V i+ 2g1 ).

34, At =V 2s/g+ fimtym L c.

35. to=(hi—he) V @IV 2 (li— 1) ~ 369M/c
36. CxopoctH nepBoro W BTOPOIO Ted B MOMEHT BpEMEHH t6yay1‘
U =vp—gt u v3=0y—g ({—Af). Cropoctb BTOpOrO Teaa ormocwreabuo
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nepsoro v=~v,—v; = g Al NOCTOANKA, T. €. Tesa ABHIKYTCH OTHOCHTELHO
ZpYF Apyra paBHOMEpPHO.

37. IlycTs 3a HEKOTOpHI BECHMA MAaJHE NpPOMEXYTOK BpeMeHH f
JIOLKA TepeMecTHJach H3 TOUKH A B Touky B na paccTosiHHe S— Sq==Uy!
(puc. 196). 3a sTo Bpems Be-
peBKa, uMeBmas nonoxenue AD,
saHssa nojoxernue BD, npuuem

AT T s INE S £
e L)
S

Puc. 196.

JJIRHA €e YMEHBbIINJIAaCh Ha Bénnquﬂy l—1ly=uvt. Ilpa ManoM BpemeHn !

GyZer Man Takke W yroa a. [lostomy yron f B paBHOGeLpeHHOM Tpe-

yronbuuke BCD Gyper ouens Mano oTauuathes or 90°, T. e. TpeyroJb-

HEK ABC MOXHO cuHTaTh RPAMOYIGJbHLIM H
(I—1lp)/(s—so) =vi/vgt =v]Ug=COS y; OTCIONA Uy ="0/COS .

Ipu npuGnuxennu JOIKH K Gepery yros y yBeJHUMBaeTCs H CKOPOCTb Uy

BospactaeT, Kak suaHo u3 puc. 196, cos y=s/l= V BH¥/l; nostomy
npu /=10M CKOpOCTb JOAKH

=ul]V B—h?=1,25m/c.
Ins paxoxlenus mnepeMemeHHs Joix# GOPMyay NMYTH paBHOMep-
HOTO JBHMXEHHUs S§$—S$p=Ux{ MOXHO NPHMEHATh JIHIIb B TOM CJyuae,

KOrjla NpoMexXyTOK BpeMeHH { HOCTAaTOYHO Mad H CKOpOCTb JIOAKH B Teue-
HHe Hero He ycnepaeT 3aMETHO HM3MEHHTBLCSH:

s—so=VE—R—V E—R=VP—i—V (—ohf—ht=125m,

38. Hanpanum koopAHHATHYIO ock OS c HauajoM B MecTe pacroJo-
WeHHsi [epBOro Teja BAOJb HAKJOHHOH maockoctd (puc. 197) u sanm-
IIEM SaKOHB! JBHXKeHHS AJs NMepBOrO # BTOPOro TeJ:

vy=vy—(gsina)t, s;j=vyf—(gsina) t?/2;
vp=—(gsina) ¢, s=I—(gsina) /2.
B moment BeTpeun s;=s,, [=uyf, T. e. {=1/vy=D5c. CkopocTb BTO-
POTO Tesa OTHOCHTENbHO MePBOro U=, —v; = — vy =—0,5M/c,
39. Ucp i=s1/ti=vy+(gsin ) /2,
Uep 2= 8o/l = Vg~ (g sin @) £,/2;
otciofia sin a=2 (v¢p 3 —Vep 1)/8 (ta—t)=1/2, 1. e, a=30°

40. CxopocTb ABHKEHHS WapHKa y JAOCKH NMpH NEepBOM NMANEHHH Ha

nee v;=V 2gh, Bpema naienns t;= ) 2h/g. CKOpOCTb B MOMEHT OTCKa-
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kuBanus vy =0,75 v;=0,75  2gh. U3 ycnosua v=oy—gty=0 Raxo-
IMM BpeMs JBHKEHHS LIADHKa BBEDX NOC/Te OTCKAKUBAHHS: Jy==Dy/g me
=0,75 V' 2h/g. Tak Kak BpeMs NOXbEMA H BpeMs MajAeHHs OAHHAKORI,
To HcKkoMOe Bpems f=t,-+2¢,—2,56 Y Phjg=1,38¢.

41, Ecau xoopiunatHyio ocb OH HanpasuTh BBepX, TO npn mage-
HHH Ms4a NPOeKUHs] CKOPOCTH OTPHUATEJbHAa H NPOMOPUHOHAJNbHA Bpe-
Menu: v=— gf. Harpapuke TaxoMy ABHIKeHHIO COOTBeTCTBYeT Juuns OA,

npuueM tg a coorBeTcTBYET YCKO- VA 8
penunio — g (puc. 198). TIpu ynape

MPOEKIHA CKOPOCTH MTHOBEHHO Me- \ '\
HSeT 3HaK Ha MPOTHBONOJOKHBIN, 0

H MOAYJb ee yMeHbluaeTcs COTJac- 4

HO YCJOBHIO 3ajaud B n=2 pa3a,
T. e. nocle YyHapa MOAYJb CKO-
pocTH cooTBeTcTByeT Touke B. Ilpu
nogbeye CKOpOCTb NajaeT KO HYJs
(touka C), npHYeM HAKJOH JIHHHH 4
ocCTaeTcsi MpeXHHM, TaK KaK YCKo- Puc. 198,
penue Bce BpeMs paBHO —g. Majee
cHOBa TPOHMCXOAMT nafenue. I[Ipum mnagenuu JOCTHraeTcs Ta Xe IO
MOJYJII0 CKOPOCTb, KOTOpas Gbl/1a B epBbiii MOMEHT NocJie yaapa (Touka D),
HT. A

Cornacho dopmyne v®=2gh BbicoTa noxbveMa NpPONOPLLHOHAIBHA
KBagpaty ckopoctd. [losTomy mocse k-ro ynapa, Korka ckopocts Gyret
B nk pa3 MeHblle, ueM Nepefk IepsbiM YAapom, Bhicota hy 6yaeT B n2% pas
Mmenblle k, T. e. hy=h/n?*. Tlocte xaxjoro yiapa msay GyfAeT mpo-
XORUTb BBePX H BHH3 NyTh, PaBHbIil YABOEHHO! BbICOTe: MOCJE MEPBOTO
yRapa sy=2h;=2h/n?, TNocie BTOpPOro yRapa s,=2h,=2h/n, mocnre
TpeTbero ypapa Sz=2h3=2h/n% u 1. x. UT06H NONYyYHTL MOJHBIKX YTb,
Hallo K CyMMe S;—+S;+S3-+ ... npu6GaBuTb ewe MyTb Sy =Hh, npoitaex-
bl 10 nepBoro ykapa. Takum oGpasowm,

oh | 2
s=hj|-72-+F+..._h+,l2<l+’l?—{- + o)

3mecb B CcKoGKax CTOMT GeCKOHeuHO yGbiBaioliasi reoMeTpuyecKas Mpo-
rpeccuss co 3HameHaTteJgeM ¢=1/n?. CymMma uJeHOB TaKO{ MpOrpeccuH
paBHa 1/(1 —q) =n?/(n®—1). TlogeTaBuB 3TO 3HayeHHe B BblpareHHe AJs
nyTH, noayuum s=h (n®41)/(n*—1)=(5/3) h =200 m.

42, IllapuK K MOMEHTY BCTpeUH C IJIHTOH NPHOGpPeN B HENOABHIKHOIM
CHCTEMe OTCYeTa CKOPOCTb Up=— }/ 2ghy. CKOPOCTb IIapHKa OTHOCHTENBHO
MJHTH, JABHXKYUlefics eMy HaBCTpeyy, B 3TOT K€ MOMEHT paBHa Wy =
=—(V 2gho+ u). Mocte aGcoMoTHO ympyroro COYAapeHus CKOPOCTb
[IaPHKa OTHOCHTeAbHO INIHTBI w=— wy. CKOpPOCTb U LIAapHKA B HENOA-
BHMKHOHl CHCTeMe OTCueTa IOCJe COyRapenHus Gosblie CKOPOCTH IIapuKa

211



OTHOCHTEJIbHO IJIMTH HA BeARUHHY U (nnnTta porouser OTCKOYMBILIK i
11apHK €O CKOPOCTBIO 4): v-—-w—l—u— V2gho+2u. Hckomas BHICOTa

h=02/2g=(V 2gho-+2u)*/2g =V o+ uV 2T2)"

43. PasanoxuM CKOpPOCTb WIapHKa ®, Ha TaHIeHUHaJbHYIO (BLOJD
IVIATH) W' HOPMaJbHYIO ‘(IepNeHIHKYJApHO K NJIATE) COCTaBJsiomlye:
Ug'== Uy Sin @ B .Uy, =1, cos &. TanreHuuasbHasi cocraBjsiomas, Gaaro-
Aapsi TJAAJKOCTH CTeHKH, mocje “coyidpenusi WapHKa C NJMTOH He M3-
Menntcsi. HopmasbBas cocTaBasiomasi OTHOCHTENbRO ABHKYmeHcs NimTH
Wy, = Vg + U =1p COS @ -} 4 NOCJe COyAapeHHs] H3MEHMT 3HaK, COXPAaHHB
CBOR MOLYJIb: W, = —— Wy,. OTHOCHTEJbHO HENOABHMKHOH CHCTEMHI OTCUETa
HOpMaJIbHafl COCTaBAAIOWAs U, H3MEHHTCA Ha BeJHYHHY 4 (NJIHTa AOTO-
HseT OTCKOUMBIIMA IIAPHK CO CKOPOCTBIO W):

S Up == — (W, #) = — (v cos a4 2u).

Nonnas cKOpoOCTH IapHKa OTHOCHTENLHO HeNOABMKHOM CHCTEMH OTCUeTa
necne coynapenusi ¢ naHToi Gyler

v= Vv;ﬁ—l-vﬁt: V(v., c0s & -}2u)2+ 5 sin? o,
§ 2. Kpuposiuieiinoe nBuxenne

44. Happasnum ocb OX cucremnl koopannat XOY (puc. 199) ¢ naua.
JIOM Ha MOBEPXIOCTH 3eMJIM BIOJb HayaJbHON CKOpOCTH ¥p, a och OY —
BCPTHKaJbHO BBEPX B TOYKY, M3 KOTOpo#l Gpoiueno ‘Tesio. Hsumenne
TeJla MOXKHO TPEACTABHTL KaK CYMMy PaBHOMEDHOTO ABHKEHMS CO CKO-
POCTBIO Uy B FOPH3OHTaJNLHOM HanpapJic-
HHH B PaBHOYCKODEHHOTO JABMIKCHHS
Ge3 HauaNbHOH CKOPOCTH B BEePTHKaJb-
HOM . HaNIpaBJEHHH C YCKOPEHHEM a, =
=-—g, ‘HanpasJeHHbIM BHU3. [lpoexunn
CKOPOCTH Ha OCH KOOPAMHAT H TOJH&S
CKOPOCTb B 3TOM cjyuae GyAyT

a) Ux = Uy, 6) vy=_g.t» 1)
v=V it =Vatgr @

3akonbl_IBHXKeluA AJA KOOPAHHAT hMe-
Puc. 199, 10T BHA

a) x=vet, 6) y=h—gt*2. (3)
Mckmouns Bpems ¢ U3 ypaBrenuii (3), nonyuum ypaaueuue TPaeKTOpRuU:

y= h-——gx’ﬂvo- )

10— ypaBHeHue napaGoJbl. _

45. Hckmouns ppemsi { us ypapHennii (3) sajaunm 44, npy y=0
naiinem s=x=uv,}/ 2h/g=22,6 M,
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46. Vckmouns Bpemsl { U3 ypaBHCHHE (3) safiaun 44, mpH X=$S u
y=0 natitem h=gs?/203=4,9m.

47. Hckniouns Bpema { u3 ypasHenult (2) u (30) 3agadn 44, npn
y=0 uaitnem vy=V 0®*—2gh=>5,6 m/c.

48. Korma ckopocTh Tesla, GPOIUEHHOrO TOPHU3OHTaNLHO, COCTABAAET
¢ ropusontom yroa o=45° (pac. 199), nmeem tg a=uv, /v, =—1; ociona.
corjacHo ypasuenusm (1) sagaun 44 nonyuaem f=uy/g ~1,5¢,

49. h=(vy tg @)%/2g ~ 34,4 m.

50. [=2h/tg a=4m,

51. [TonnbiM yckopeHneM SIBAAGTCHA YCKOpPeHHe CBOGOXHOrO MajeHuf g;
ciefioBaTesbHo, B—yron Mexay NOMHOA CKOPOCTBIO H BePTHKAJBIA..
(puc. 199). Iostomy tg B=uv,fv, =1 u v, =uv, =gt (no MoRynic). B sTom

c/ly4ae U3 ypaBHeHHA. (2) 3afauu 44 cieayer v=.V2—vf,- =gtV 2=70,5m/c.
52. Bpema najenust kaMHs (MOMeHT, Koria y=—h)

= [vy sin & 1/ (v st @)® - 2gh1/z.
Yron § onpeneasetcst BbipayKeHHEM

Yy _vsina—gt_ V (vosin a)® + 2gh
Uy vpcosa Ug COS *

tgh=

CxopocTh KaMHi B MOMEHT NajeHHS. '0=Vvi+v;=V 03+2gh..
53, Kak Bunxo u3 puc. 200, npoexunyu yc-
KOpeHHs CBOGOLHOIO . MajeHus Ha HopMaab On
H KacaTesqbhyio OT TaKoBbl:
=gcosa, ar;==gsina,
€OS =0y /v, sin=0v,/v,
3aBUCHMOCTH Uy, U, H U OT BpEMEHH -oOmpe-
neasiorcs ypasuenuamu (1) u (2) sapaun 445
CJIeloBaTeNbHO,
an=gvx/v=gvo/Vv3+g’t’ ~ 8,2m/c?, Puc, 200.
g'v,,/v—gzt/'l/vﬁ—i—g“tz ~ 5,4 m/c?, !
54. Hanpamm ocb OX cucrembt koopannatT XOY c Hauanom B Mecte
GpOCaHHs Tella FOPH3OHTANbHO B Ty CTOPOHY, Kyia Te/o GPOIIEHO, a OCh
OY —pepTukampHo peepx (puc. 201). JlsukeHHe Tesla MOMHO nmpencTa-
BHTb B BHJe CyMMbl PaBHOMEPHOTO IABH)KEHHS B rOpPH3OHTAJIbHOM Hanpas-
JIeHHH CO CKOPOCTBIO Ugy ==Up COS G H PABHOYCKOPEHHOIO ABHIKEHHA B
BEPTHKANLHOM HANPaBJeHHH C HaualbHOH CKOPOCTBIO Up,=UpSino m
ycKkopenueM @, =—g. [IpoeKunH CKOPOCTH Ha OCH KOOPAHHAT H MOAYJb
CKOPOCTH B STOM CJlyyae GyAyT

3

a) Uy =0gy=0p COS &, G6) vy =0y, —g¢=10,sin a—gi, 1)
v= Vvi-{-vf,:l/ v6+g%2—2 (vo sin @) g, )
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BapueumocTs yrae f§ oT BpeMeHH ompejensieTcss BhIpaxe HuewM
tg p=vy /v, = (v, sin ot — gt)/v, cos .
Ha Bocxonsmeft wactu tpaektopun (npm vo, > gf) umeem tgf >0 m

BepPTHKAaJbHAs COCTaBJAIOUlas CKOPOCTH HanpaBjieHa BBepX, NPOEKUHA
v, >0; Ha HECXOAsmeHd wactm TpaektopHm (nph Vo, < g¥) fgP <O

Puc. 201,

BEPTHKAaJNbHAsA COCTABJSIOWAS CKOPOCTH HanpaBleHa BHH3, TNPOEKNHA
vy < 0.

55. Vicnonb3ys Ty iKe cuCTeMy KOOPAMHAT, 4To R B 3amauc 54
(puc. 201), 3anuweM 3aKOHBl IBHXKEHHS LIS KOODAMHAT TeJal

a) x=(vgcosa)t, 6) y=(v,sina)i—ge/2. 1)

YpaBHeHHe TpaeKTOpHH TeJa NOJNYUYHM, HCKJIOYHB BpeMa { H3 3THX
ypaBHeRHii:
y=x1g a—gx?/2 (v, cos o)2, )
OT10—ypaBHeHHe napaGoJnl.
56. Tlpn- y=h npoexuus ckopoctn v,=0. Bpems nouvema ¢ n
BHICOTY h naiileM H3 ypaBuesuil (1) 3amau 54 u 55:

t= (v, sin a)/g, h= (v, sin a)?/2g.

57. Tak kak B mecTe nazesuss y=0, To u3 ypasueuus (16) sanaun 55
HalizeM BpeMs nonerta: {=2 (vosin @)/g. Hanenocte nojera s=x, T, e.
KOOpAMHATy MecTa NaleHusl, HaiitleM u3 ypaBHenus (la) samaun 55,
NOJCTaBHB B Hero HallleHHOe 3HaueHHe BPEMEeHH NoJeTa: s=(v.2. sin 2a)/g.

58. I'padux sasucumoctn v, =Ff (f) cTpontca mo dopmyre (16) sa-
naun 54 (puc. 202). Ipn ¢=0 umeem vy=10v,,=0v;sina; npu {=1{*=
= (vo sln @)/g npoexnus vy =0, [padux aaBacumocTu v, = f (y) nonyunm,
HCKJIOYHB BpeMs ¢ u3 ypaBHeHnil (16) 3anmau 54 u 55 (pme. 203):

v, =+ V (0o sin «)>— 2gy.

[paduk sapucuMocTH v, =f(x) noMyuHM, HUCKNIOUHB BpeMs ! M3
ypasuennss (l16) sapaumn b4 w ypasnemus (la) 3anaun 55 (pue, 204):

Uy = Uy Sln & — gx/(v, cos a).
214



59. U3 ¢opmyaer (16) sapauu 55 npu y=~h mnonyuum pas ¢ ypas-
Heliue .
200 sin o 2h

2 tF—- M

nBa kopHsi kortoporo f;=0,28¢c u {;,=0,75c nokaseBaOT, 4TO Ha BbI-
cote h KaMeHb GBI ABaXIbl,

t?

2{5, h Uy ‘ Uy

Ugy gy Uy

. -
N h

g > J/]

=~ 7 ! g NG
L] o
a
Puc. 202, Pre. 203, Puc. 204,

80. Mcnonbays ypaBrenue (1) 3azaum 59 m cBOACTBAa KOpHeit KBaj-
paTHOrO ypaBHeHHS, COIJIaCHO KOTOPHIM fi-|-f3=2 (vpsina)/g u t1ly =
= 2h/g; nonyuyum

Vo=g (t;+1s)/2sln ¢ =T78,4M/c, h=g4{;/2=T73,5M.

61. Hckaiouast HaualbHYIO CKOPOCTb Uy H3 ypaBHenus (16) samauu 54

H HCNOJb3yH pelleHHe 3ajayu 57, moayyHM
s=2 (v, -+g#)*ctg a/g=284m.

62, B cHcTeMe KOOpAMHAT C HauaJoM B Mecte Gpocamust (pue. 205)
3aKOHB JABHMKeHHSI GYAyT Te Xe, uTo H B 3afaue 55. Hckomoe paccros-
HHe S==x npH y=—Ah. [Toxcrasass y= Y s
=—h B ypaBHenne (2) sagaun 55, mno-
Jy4dM AJIS X KBaJpaTHOE ypaBHEHHeE, 9 ad
pewas KOTOpoe HaiileM
§ = (vo/g) cos & (vy stn a4~ 4

+ V {0y stn @)%+ 2gh).

B BuiGpanHofi cucteme KoopauHat x>0, |

NO3TOMY BTOPOH KOPeHh ypaBHEHHS OT-  _p $

6poiueH. T7777 777777
63. OGo3HauuM  HayaJbHBEIE CKO- Puc. 205.

pocTH Tenl GYKBaMH Ugy H Uy Jlasa

TeJ, YNaBWHX 1a 3emyio, B ¢dopmyse (2) 3anaun 55 Hago NONOMHTD

y=0. 3ameHnsis B 37T0{ GopMyJsle Uy H @ Ha Uy; W O AJIA TIEPBOrO Tesa

H Ha Uyy U Oy AJIA BTOPOTO Tesa, HaHleM H3 ABYX MOJNYYHBUIMXCH ypaB-

HeHHil Ugj/vge= V sIn 2a,/sin 20y, Ecnn ay=90°—ay, T0 vgy/vge=1 u

Ug1 = Ugg.

64. o=} B —2gh=6,4m/ec,

X

s
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05':'0—V03+2gh )

66, Corsacmo puc. 201 tg ﬂ—vy/vx Mo yenosuio tg Bi=1;
tg B=—1. Hcnoapsys aaa v, u v, qaopmy.nu (1) sanaun 54, naitzem
ty=(v/g) (sin a—cos 0), {3=(vy/g) (sin ot} cos a).

67. HanvHocTh noJera cHapsja Ge3 yueta CONMPOTHBJIEHHS BO3AYyXa
NpH 3alaHHOM HayaJbHOH CKOPOCTH MOMHO HailTH 1m0 dopmyie x ==
= (v sin 2a)/g (cM. sapauy 57), CormacHo ycaosuio x=4s; OTcioAa

=2V gs/sin 20.= 886 m/c.

68. B cucreMe KOOPAMHAT C HaualoM B Touke -A (pue. 9) TpaexTo-
pus MOTOUMKJMCTA’ GyNeT ONMUCHIBATBCH yPaBHEHHEM (2) samaum 55.
TleacTapisniAa B 5T0 ypaBHeHHWe KOOPAMHATH TOYKM NPH3EMICHHA X=5 H
y=—h, nalileM MHHHMAJbHYIO CKOPOCTb:

v=s) glcosaV 2 (hFsiga).

69. cho.nbaya Ty e CHCTeMy KOODAHHAT, 4TO W B 3ajlave 62
(puc.- 205), uMeeM I= Vx‘—{-y2 rae x H Y—KoOpAuHaTH KaMHﬂ B Man-
HLIH MOMEHT npemeun 3aBHCHMOCTb KOODJHHAT KaMHsl OT BpeMeHH AaeTcs
dopmyaamn (1) n (2) sapaun 55. Ilostomy.

1=tV a= (v sin o) gt -+ g*12/4=67,9 .

70. UToGhl CHapsAA AOCTHT CaMoJieTa, FOPH3OHTaJbHasl NMPOEKUHA ero
HavaJjIbHOH CKOPOCTH Uy, AOJMKHA ObiThb He MeHblue CKOPOCTH. CaMoJeTa v,
a BEPTHKANbHAs NPOEKUHA HAYANLHOR CKOPOCTH Vg, AOJIKHA OhTb NQ
Kpaiineli Mepe paBHa Vﬁ?;, _OTCIOZla MHMHHMAJbHAS HauvaJbHasA CKO-
pOCTb CHapsia vy= Vv’+2gh;=_743 M/¢, H3 ycaoena tg'azvoy/vox =
=V 2gh/v=1,56 naxognm o =~ 579,

71, yi—y,=2v,l cos o x5 60 M.

72. Hcnoansyem Ty e CHCTEMY KOOpAHHAT, 4TO } B 3ajiaue 44
(puc. 199). Ilpoekuun CcKOpOCTH Tpysa NpH ero NajAeHHH Uy=Uy K
vy=-—gIl. YroJ HakJOHAa CKOPOCTH K TOPH3OHTY ONpeaeJsercs BHIDA-
HenueM tg @ =v,/v,. CKOPOCTb HMEET YroJ HAK/IOHA 0. B MOMEHT Bpe-
MeHH I=—(vo/g)tg @ (@ < 0). IloacraBiss 310 3HayeHuwe ! B 3aKOH
JBHXKEHHS IPy3a NO BEPTHKAJbHOMY HanpaBJeHHIO y= ho— gi2/2, Hait-
IeM h=y=nhy— (v, tg @)?/2g.

73. B cucreMe KoopauHaT, H3o6paxeHHol Ha puc, 206, koopanHaTH
KJI04a B MOMEHT BhIGpOCa €ro M3 camoJiera;

xo=(voto+ate/2).cos &, yo=(vot, +at3/2) sin a,
ITpoexuun cropocTH KAIOYE B STOT MOMEHT:
Uox = (Vo +-ato) cos &,  vgy = (vo+aty) sin & —u,,
Koopannatel Kuioua nocje phi6poca H3 caMmojera:
x= %9+ voxt = (voto+ ale/2) cos @+ [(vo+aty) cos a) &; M
Y=Yo+ voyl —gi*/2==
= (voto+ate/2) sin @+ [(vo+aty) sin a—ugl t—gt%2, (2

216



B momeHT najenus waoua y==0: Uckmouan spema na (1) n Q), Halinem
paccTosnue s=ux. Beuay cioxnoctn koad¥puunentos B ypasHeHin [e)
PeKOMeHAYETCs NPeNBapUTeNbHO BHUUCIHTD 5TH xoacpdwuneum Wmeem
yo=144M, vy, =29,5m/c, g/2= 14,9 m/c?. Uckomoe paccTosnue s =766 u,

Puc. 206.

74. BepTHKanbHas NPOEKUNS CKOPOCTH B MOMEHT yRapa v, = :
=V vy sin a)"‘-|—2gh BpeMs NOAbEMa Ha uaxcumanbﬂylo BHICOTY Hipax
(puc. 207) ¢ —vy/g T'opu3onTanbHas NpoeKuHs CKOPOCTH Uy == Ug COS O,
Hcromoe paccTosiHue PaBHO KOOPAHHATe TOUKH BTOpOro ypapa:

s=x=2, = Qvo cos al (v sin a)’—_l—-?gh/g ~9,7M.

75. B cucreme koopaunat- XOY ¢ Hayal oM B TOUKe NEPBOTO yAapa
apuKa 0 nJockocTs . (pHc. 208) cKopocTh MapHKa COMJIACHO 3aKouaM
ynpyroro ynapa B MOMenT .yAapa M
nepsLiii MOMEHT NocJe yAapa paBHa
V 2gh w wanpaBnena nocie ymapa

A
hmax \
h \
7N ////////// z//// 442 7
~€ 3
Puc. 207. Puc. 208.

nop yrnom 90°—a k ocu OX. [lpoexunmu ckopoctH nociae yAapatr
ve=V 2ghcos (90°—a)+gsinat =V 2ghsina+gtsina, (1)

vy =V 2ghsin (90°— @) —g cos at =} 2gh cos a—gtcos's, (2

Vs ypaBHenHs (2) HaXoAHM, 4YTO BpeMs JOCTHXKEHHMS BHCIUEH TOYKH
Tpaextopun ¢, = 2h/g. Bpema MeXay NepBbM H BTOPHM YAapaMu
t=2t;. Vickomoe paccTosinM€ paBHO KOODAMHATe TOYKH BTOPOrO yxapa:

§=x= V&Etsin o (gt?/2) sin . =8h sin a =4 M,
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§ 3. BpaumarensHoe ApHiKeHuHe

76. R=vyr/(v;—v,)=1,8m.

77. n="060 (v; —v,)/2nr ~ 97 06/mMuH.

78. TIpn KaueHHH KoJeca IO 3eMJe BCE €ro TOUKH YUYacTBYIOT ORHO-
BPeMEHHO B JIBYX HBHXKEHHSX: BJOJb IOBEPXHOCTH 3€MJH C NMOCTOSHHOMH
TOPH30HTAJNbHON CKOPOCTBIO © H BOKDYr OCH BpalleHHS C KacaTesbHOH
CKOpPOCTBIO ©g,; MOAYJb KOTOPOH IO-
CTOSIHEH, & HalpaBJieHHe MeHseTcH.
[Mpn xaueHun Ge3 NpPOGYKCHPOBKH
HJIH  TNPOCKaJb3bIBAHHA  CKOPOCTH 9

ag VU

Prc. 209. ) Puc. 210.

U O¢ MO MOAYJIO paBHBHI. MrHoseHHbIe CKOPOCTH YKa3aHHbIX TO4YeK KO-
Jieca HaXxoAuM, CKJajabiBass ¥ U ©g MO NpPaBHAAM BEKTOPHOT'O CJIOXKECHHS
(puc. 209):

vg=v;—v=0, vg=uv;+tov=2v, vC=Vv§+u’=l/_20,~
up= |4 v+ 124 2u; v cos o = 2u cos (a/2),
vB=V 0% 41— 207 v cos o =2 sin (@/2).

79. a,=0*/R, v=at. [lo ycaoBuio 3aaauu a,=na;; cjaerona-
TeJAbHO, {= VnR/at =2,78c.

80. a,==4s2t3/Rl]=25m/c?.

81. vy =2v0—u, (cM. 3anauy 78).’

82, a,/a; =tg a=0,58 (puc. 210).

83. Ha skBaTope

Uo=2nR/T =465 m/c, any= vﬁ/R =0,034 m/c2;

Ha mupore ¢=~060°

vp=2n (Rcos @)/T = 233m/c, anp= v:,/(R cos @) =0,017 m/c?

84. N=nt/2=60.

85. Or HavaJa 3aKpyrJeHHOTO Y4YacTKa NIyTH MOe3Rk MPOXOJHT pac-
CTOSAHHE

5=t +-az 32, M
rjpe ay —KacarteJbHOe yCKOpeHue. Hp" 9TOM €ro CKOpOoCTb
U=Uo+ ag t. (2)
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Hs (1) n (2) naxonum
ay=2(s—vyt)/12= 0,33 M/c?¥ v=(25—1yl)/t=25M,c,

Monnoe yckopenue

R, —x —oaf)
o=V dita= ]/%2- +ai=—}2- ]/ (—QSR%’)M (s—pt)2=0,708 M/c2,

86. B cucreme koopannat XOY; nsob6paxennofi na puc. 211, cxo-
pOCTb KOMKAa TIpsA3H B MOMEHT OTPHIBa OT KoOJleca HanpasJiena Mo Kaca-
TesbHON K ofonxy B Touke A (puc. 12).
Fcnn roneco kaTtutcs 6e3 npoGyKCOBKH
WJIH MPOCKalb3biBaHHs, TO vy = v. Tak Kak
ilauaJibHas BEPTHKaJbHas KOOPAMHATa KOM-
Ka yo= R (1—cOs &), TO3aKOH IBHMeHUS
sR0ab ock OY uMeeT Bui

y= R (1—cos o)+ (vsin a) t —gt2/2.

Ilanee, wucnoub3ys ypaeHedue (16) sapa-
un 54 u BpeMsi ABHXKEHHS JO MaKCHMaJb-
1oil BLICOTH (cM. 3apauy 56), neJyunMm

h=gy= R (1 —cos a) -} (vsin a)?/2g.

Ecan aBHXKeHHe aBTOMOGHJIA C TOM JXe CKOPOCTbIO CONpPOBOMIAeTCH
Tipo6YKCOBKOIl KoJieca, TO Uy > v M BLICOTAa NOABEMA KOMKOB rpsi3n Gyler
Goabine. Eciin e KOJecO NPOCKaJb3biBA€T OTHOCHTEJNbHO NMOBEPXHOCTH
3eMJIH TIpH TOPMOXEHHH (IBHIXKeHHe 1030M), TO 0y < U H KOMKH O6yay?
B3/1€TaTb Ha MEHbLIYIO BHICOTY.

87. Ilycts N —yncso 06opoToB, cAeslaHHBIX IHJHHAPOM 3a BpeMms f,
B sToM cayuae mapuk He GyneT 3ajepXKHBaThCs XKeJaoGoM, ecan fauna N
IDarOB BHHTOBOrO KeJoGa GyldeT paBHa PaccTOSHHIO, Ha KOTOPOe LapHK
ynajer 3a 5T0 BpeMsi npy cBOGOAHOM NajeHHH, T.e., Nh=gt?/2. Ecan
HUTb TANYJH NPH STOM C YCKOpeHHEeM @, TO PacCTOsiHHe, Ha KOTOpOe €9
BLTANYJR, [=al?/2, 4TOo paBHO B TO )K€ BpeMsi IJKHE CMOTAHHHIX C LH-
auunpa N ButkoB Huth: [=nDN. W3 5TuX BEpakeHnil JIETKO NOJYYHTh

.a=ngD/h.

Puc. 211,

§ 4. /luHamMHKa NPSAMONHHEHHOTO JBHIKEHUS

88. v=jt/m ~ 43 Km/u.

89. f=F—ma=F—m (v®*—uv¢)/2s ~ 4,3kH.

90. Ilpu cnycke ¢ NOCTOSAHHOH CKOPOCTbIO CyMMa CHJ, AefCTBYIOWHX
Ha wap, paBHa nymo: Mg—Q—f=0, rne f—cuna conpotnBieHHA
aBHKenmio wapa. IIpn noxweMe mapa cuJa CONPOTHBJAEHHS MNO-NpeX-
HeMy paBHa f, TaK KaK COIJIacHO YCJOBHIO 3ajlayd CKOPOCTb MOCTOSIHHA,
HO Tenepb STa CHJa HanpasjeHa BHH3, CyMMa BCeX CHJIC YUETOM yMeHbe
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’ F meﬁug MaccH 3a CHeT BHIGPOIICHHQro GannacTa mo-
T npexuemy paBHa Hymo: (M—m)g—Q-+f=0.
Hcknoyasn u3 stux ypasuenuit f, nafigem m =

=2(M—Q/g).
91. JeficTeyfolde HA TeAO CHJILI usoﬁpa)xe-
i i met na puc. 212: F —uckoman cuna, mg—cu-
' ’ na taxectn, Ha ocnoBanum BTOpOro 3akoma
mg my :
HeioTtoHa

Puc, 2]2._ Puc. 213, ma=F {-mg; . otciona F=m(@a—g) N_QG H.:

92, F=ma=70H, ; i

93. [leficTByomiHe Ha IPY3 CHIIBL H30GPaNKeEHD! 1A puc. 213: T—emxa
HATAKEHHS TMPOBONOKH, mg-—cCuaa Taxectd. Ha ocwosanmnu BTOpOl"O
saxona Hoiotona ma=T —mg. Cornacko ycnosuio 3agaun T &.T
= Mmax g. CenoBatensuo, a < g (mmax/m—1) ~ 1,2 m/c?.

4. m=2myme/(mi-+ m,) = 190 kr,

95. CH/ia HaTsKEHHA KaHATa He 3aBHCHT OT HANpaBJeHHS NBHMKE-
HHSL CaMOA KileTH (WampaBXeHus ee ckopocTu) onpejenseTca TOMbKO
ee yckopendeM. B nepBoM ciyuae wanpamnenue yckopenws cosnagaet

max =

s C HANpAB/eHHCM CHJIL HATSIKEHUS KaHaTa,
S Mostomy .amakm ag u Ty onunakosuL
AT may=Ty—mg, t.e.
Ty=m(a;+g) ~ 3420 H,
g mg ‘1‘1 Bo Bjopom cnyuae rag=mg—T,, T.e.
r =m (g—a;) =~ 2705 H.
7?, 98. Hcnonbsys pemenne sagaunm 95,

AN nonyanm a=g (1 —m/M) =2,45 m/c?; ye-
KOpeHHUe - HanpaB/IeHO BHHU3.
97. JelicTpyouide HA FUPH CHAL U306-
9 : ) paxeus! Ha puc. 214, Ypasuenus pgBHKe-
' HUSl HMEIOT BHJ

3 \'my ma=T—Ty—myg;, mea=To—myg,

m,
Puc. glﬁ " Prc. 215, Te a—Yyckopernue rpysa, pasHOe ycCKOpe-
: HUIO AudTa, mig U Ma@—CHNBL TAMKKECTH,
fleficTBYOIHE HA THpH mMj M my. Pemasn ypasuenns otuocutennwo T,
monyanM T =(m;-}mq) Ty/my==14,7H.
"98. Cuna peakuun gHa kiaetn N HaMpaB/IeHa BIOMb YCKOpeHHU s
angra a (puc. 215). CrefoBatensHo,

ma=N—mg; orcioga N =mg4-ma=1004,5H,

o Ttpethemy 3akony HbioToHa ¢ Taxkol me (MO MOAYJO) CHJIGH rpys
6yner gaButh Ha guo Kietu: Fy ,=N=1004,5H, j
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99, a= N/m—g=0,49 m/c?, rae N —cuna peakuun nona Kabnnu,
paBHas (O MOAYMO) CcHJIe A3BJEHHA Ha NOX KaGHHH F,, 13 YCKOpeRrmo
1aNpaBJeHO BBEpX.

100. ﬂencmyloume Ha TeJO CHJH HW30GpaxeHwm na puc, 216: T —
chaa, ¢ Koropoﬁ neliCTBYeT Ha TeJo pacTAHyTas NpyMXuHa (noxasanvﬁe

ZnHaMOMeTDa), mg—cnaa TaxecTn. B cayuae 1) ypan-

Henne JBIXKeHHR Tela uMeeT BHA may=Tj—mg; oTcio-

na Ti=m(g+a)=14,7H. B cayuae 2) umeem ma,=

= mg+-T,, Tak KaK HanpabBJeHHs yCKOPCHHS @y W CHALI

- TAKECTH COBNAJNAIOT, cnenopatentho, To=m (g—a,)=
EE_E' =4,9H. B c1yuae 3) Bmpameﬂnef s cnael T umeer TOT

b

£ % ——)-F
T 0007 A
’ *mg
Pnc, 216. Puc. 217.

e "BHL, uTO W B cayuae 2), 6O nanpaBienHe yCKOPEHHS TO .JKe ca-
moe: Tg=m (g—as) = 7,35 H. B cayuae 4) cuna T, = m (g+a,) = 12,25H.

101. Ha ocHosanuu BTOpOro 3akona Huiorona ma=F—f, rae f=EN,
a N—cuna peakuun onopm (puc. 217). Tak xak ABHIKEHHE mxdnj: BEp-
THKaH OTCYTCTBYeT, To N = mg; chenoBatenbHo, F=m (a+kg)~0 79H.

102, s=1%/2a=10%/2kg ~ 12,3 M.

103..v=¥2.0,06gs ~ 4,9 m/c. :

104. B ropnsonTanbHOM HanpaBNEeHHH Ha [pya JeHcTByeT TOJNbLKO
cuna Tpenus [ (puc. 218). Coo6maemoe rpysy vcxopenne a=f/m.
B BepTUKaNIbHOM HanmpaBJeHHH rpy3 !

ne nsumerca: N—mg=0, rge ¥

N —cnna peakunn onopn. Makcu-

MaJlbHasn CHJA TPEHHS NMOKOA frmay = f :

= kN =kmg. CnenoBaTenbHo, B03 gﬁ—L : ]
MOXHBIE S8HAYEHHs YCKOpEHHs. rpysa - Ymg
VJIOBJIETEOPSAIOT HEPABEHCTBY d & P:uc. 218.

< Jmax/m= kg. Jlocke HyXHO c006-
WwHTh ycKopenne a > kg=196m/c%. B atoM cjyuyae cHAa TpeHHS He
CMOXET COOGIIKTL TPY3y YCKOpeHHe, LOCTAaTOUHOE- AJIf €ro JBHIKEHHs
Ge3 npocKanb3biBaHHUA,

105. Mcnonb3ys pewmenne sajaun 104 HafigeMm;
uto F = kg (M+-m)= 10,8 H..

106. Coo6maemoe rpysy yckopeune K (puc, 219)

a=F (cos a-} k sin a)/m-—kg,
Fo=Fkmg/(cos a -k sin @),

N mg
107. a=F (cos a—k sin a)/m— g, Pue, 219.
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108. [lefictByromue Ha BO3 cuisl H3oGpaxeHs Ha puc. 220, Ecaun
mg < Fgsin o; To BO3 MOXKET OKa3aThCst B «06AaKax» (pelIeHHe BLIXOZHT
83 paMKH YCJIOBHS 38Aa4H, TeK KaK DaK H uWyKa yike He OyAyr TAHYTb
B MPOTHBOHOJIOXKHbI® GTOPOHEI),

Puc, 220,

BEcnumg> Fysina u f=kN=k (ng— F3sina) > | Fy— Fi-+Fgcosa |,
rae N-—cuia peakuun INOBEpPXHOCTH 3CMJIH, TO CBO3 H HHIHE Tamy,
T.e. s=0. '

Eciu mg > Fysina # k(ng—Fgsina) < | Fg—Fj-}-Fgcosal|, 10

s=[4 (Fy —Fy—Fgcos @) —k{(mg—F3sin a)] {3/2m,
rjile 3HaK IJIIOC OTHOCHTCA K ciiydyaio Fy > Fgcos 0.4 Fy u 3Hak mMunyc—
K cayualo Fy < Fgcos o+ F,.

109. f=m (vo/t —g) ~ 0,088 H.

110. a=gh/Ah=>58,8 m/c?;, N =mg-+ ma=mg (1+h/Ah)=4802 H.

111, f=mg=735H.

112, h=m/2k=1,8M.

113, Hatsinytas HHTH JeHCTBYeT ¢ OAHHAKOBBIMH cuitamu T Ha 0Ga
Teaa (puc. 221). Ha mepBoe Teso BAOML ropu30HTaNH AeHCTBYET TaKkKe
cuna F, [eiicteyomue no

T T
F m, M BEDTHKAJNH CHJAN  B34UMHO
T3 TR0 77777  YPAaBHOBEIIEHL M He BJIUAIOF
Puc. 221, Ha JIBHXeHHe TeJI B HanpasJie-

HUH cuabl F. YpaBHeHHA ABHU-
KeHHs] mepBoro M BToporo Tesd umeror Bup mya=F—T,ma=T, 3necs
YuTeHO, 4TO 006a TeJa HMeT OAMHAaKoBble yckopeHus. CorsacHo ycJo-
Buio 3a8a4d T &< Tax; CIef0BaTeNbHO, d < T ax/My B
F < Tax+mua=(my+my) T max/ma=7,5H.
Ecau cuita npusioxXeHa KO BTODOMY TeJly, TO MpUBeJeHHBI® PACCy K-

ICHHS OCTalTCA B CHJIE, TOJNbKO Maccel f; H fl; MEHAIOTCA MeCTaMmH.
Teneps F & (my+my) Tmax/mi=15H,
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114, T = (myFy4-myFy))(mi+ms).

115, T = [miFy~(my -+ ms) F1]/(my -+ my-1-ms).

116. Cunam, neiicTeyiomume Ha Gpycok c rupeli m Ha uamky c rupef,
n300paxensl Ha pue, 222: N —cuna peakuwn IOckM; T —cuaa HaTs-
JHeHus HUTH, f—cuna Ttpennfi. Tak Kak IBHIKEHHe NO BepPTHKAJR OT-
cytersyet, 10 N — (mj -} m,) g =0. [Tpu paBHOMeproM nBuxkeHHH T — f=0
i (mg+my) g—T =0, Cuna tpenus f=~rN =~k (mj-+m,)g. Hckrouas
u3 sTHX ypaBHenuil T, maiinem k= (my-+ my)/(mg-3my) = 0,3,

117. Ha rpys JjeiicTByioT cusia TAXecTH mg B cuia Hataxenns T
BepeBkn, papHast cuie F, npunoxennoft Kk ee Apyromy KoHny (pue, 223),

F
N
ik AR
T .
r “ "y T
T
(m+my)g [3] I:O]
my
(ms+my)g o mg
Puc. 222. Puc. 223, Pre, 224.

Hckomas  cusia onpelesisieTcssi € nMOMOWBIO BTOpPOro 3akoHa Hblotonas
ma=F —mg; orciona F=m (a-+g)=108 H.

118. Tak kak OJOK HemoABHMeH, TO JeHCTBYIOLLas Ha HEro @@
ctopoubt Aunamometpa cuaa F=2T (puc. 224). YpaBHeHHA ABHXKeHRE
rpy30B:

mea=meg—T, ma=T—mg.

3pech yuTeno, YTO yCKOPeHHs TPY30B ONHHAKOBHI, HO YCKOPEHHE BTOPOT®
rpysa HanpasJcHO BHM3, a nepBoro—seepxX. Vickawouass u3s stux ypas-
ueHn#t a, nainem T =2mym,g/(m;-+ m,). Hckomoe nokasauue AMHAMO=
MeTpa Ha OCHOBaHMM TpeTbero 3axona HeloTona Gyzer

F=2T = 4mymyg/(mi—+ my) ~ 62,7 H.

119. Tak Kak Macca rpysa m BO MHOTO pa3 MeHbIle Macchl rpyss
M, TO MOXHO CUHTaTh, YTO TPY3bl ABHXKYTCH € Yyckopenuem g. Chma
HaTAXeHHA HHTH onpeleisercd ypaBueHueM mg ~ T-—mg; oTcione
T ~2mg=9,8H.

120. CornacHo pemennio 3afaus 118 cuaa, pacrarusaiomas npy-
xuny, T=2mymyg/(ny+my). Tlo. sakony I'yka T ==~k (I—1), rne
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& = F{Al — ecTKOCTb MpyKuHbI; OTCIOAA
I=1ly+-2mymogAl/(my—+ my) F = 17,35 cu, .

121, t=V 2k (m;+my)/(my—my) g = 0,7c, rae h=1m—nyrs,
npofifeHHBIH KaMJa0i M3 THPb.

122, my=4hm/(gt®*—2h)=10r.

123, JleiicTByiomue Ha TEJO M CPy3. CHJS! M300paXeln ga puc. 225.
Mo TpetbeMy sakony HbioTona cusia HOpMasLHOro Aasienus rpysa Fy
paBua mo' MOAyJMIO ‘cuie peakudu N Tena, Ha KOTOPOM OH JIEIKHT,

Z

7
)

Ymg mg
Puc, 225.

Vpasuenunn Avikenust qAa ABYX TeJd M CPy3a 3anuuiyTCh B BYIe
ma=T—mg, ma=mg—T+N, mya=myg—N,
Hckmouasn orciona a u T, naiinem
Frn=N=2mmog/(2m+mg) ~ 0,39 H.
124. lleutp Mmacc rpys3os, oueBHAHO, Gyier onyckatecs. [lycts
BHayafte HeHTp Macc Haxoautcs B Touke Cy (puc. 226) Ha paccrosinuu by

No BepTHKalAd OT NEPBOrO [PY3a M HAa paccTOAHUM by oT BTOporo. Be-
AHUHHBL b H by yAOBJIETBOPAIOT YCJIOBHIO

mlbf = mgbg. (1)
8a Bpemg ¢ BTOpOil rpy3 OnycYHTCA Ha paccTosduue
‘ H=a,t2/2, @
8 mepBulit NOAHHMETCA Ha TO Xe pacctosinue. [lentp maco cmeremsl
ONyCTHTCHA 34 ITO e BPeMs Ha paccTofiHue A, OnpelenseMoe YypPaBHEHHUEM
mg (H +-by—h) =my (H+-by+-h).
Orcieaa, yuntuBan ypasHexus (1) u (2), Hafgem, 4TO B JaHHBIA MOMeHT
BpeMeHH
h Ay My 2ol
me-{-my mytmy 2
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Vckopenue a, onpefenserc cHcTeMoll ypaHenuit, npHBeAeHUOR
B 3ajaue 118: ag=(my—my) g/(mi -} ms). TosTOoMy
foe (m,—mi)’ g2 _ af?

m1+m2 -_2——2—.

TakuM 06pa3soM, UEHTP MacC CHCTEMbl IBHIKETCS PaBHOYCKOPEHHO C
YCKOpeHHeM
a= (me—m)* g/(mi+ms)™
125, Cuurasi, 4TO TeJO Macchl fmj NOAHHMAeTCs, a HEMOABHKHLIMA
6JI0K C TEeJIOM MAaccChl fm, OIyCKaeTcs, YypaBHEeHHS ABHMEHHS MOXHO 3a-
(cecc  nycath B BHAe (puc. 227)

may=T—mg, myay=myg—2T,
CBfisb MeXIy YCKOPeHUSAMH a; H dy HailleM M3 CJle-

aywowux coobpaxenuii. Ecan nepsoe rtenmo noa-
T HUMETCA Ha BLICOTY flj, TO BTOpOE TEJIO OHYCTHTCH

‘”’zg '
Puc. 227, Pec. - 228,

3a 370 BpeMa Ha BuicOTY Ay=Fhy/2, Tark Kax nmpoileHHBlE MyTH np9-
MO NPOHOPUHOHAJBHL  YCKOPEHHSIM, TO OTCIOAd BHITEKAET, 4TO [HO MO.Ly-
MO Gy =ay/2. Pewan RaHuyio cHCTEMY ypasueHWil, Haitaem
T =3mymyg/(4my -+ my) = 1,26 H,
ay =2 (my—2my) g/(4m, + my) = 5,6 m/c?,
= (my—2my) g/(4my + my) = 2,8 m/c™.

126. Yckopenue BAOJb HAKJOHHOH NMJIOCKOCTH ONpeNessieTcss CyMMoit
MPOEeKUH# CHM ua_ fRanHoe Hanpasienue (puc. 228): ma=mg sin a—}.
CyMMa [(poekuMit CHJA Ha HanpasJeHHe, MepiICHIAUKYJSPHOE K HaKJOH-
HOil nyockocTH, paBHa nywmio: N —mg cos a==0. Cnenosatenabno, cuia
tpennst [f=4~kN =kmg cos a. Yckopeune ’

a=gsina—f/m=g (sin a—k cos ) =2 45 m/c?,

127. Kax sBuano us peuleHus 3aaaun 126, yckopenne Tena
a=g (sin @ —kcos«). Coraacno ycJaoBHIO 3ajaud Sin x=/h/l=1/2,
cosa=V E—h¥l=V3/2. Bpems u koneunas CKODPOCTb ONpeAeaoTca
KHUENMdTHYCCKH:

=V 3a~25¢c, v=V2l=S8uc,
g Vsina—Fkcos o4V sino 2% cos a
g€ (sina-kcoso)} sina—Ekcosa

128, (=
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129. Bropofi sakon HbloTona ANs ABHXEHWS BAONb HAKJAOHHOM
NJIOCKOCTH Ssanuweren B BuAe (puc. 229) ma=mgsina—f—T, rae

2 L
t F
ALy Tmg
" mg
Puc, 229. Puc. 230.

sin a=~h/l, a f=0,1 mg. KunemaTnueckoe COOTHOWeHHE, ONpelesioLiee
yCKOpenHe, uUMeeT BUA a=v?/2[; cJeloBaTeNbHO,

T=mgh/l—0,1mg—mv?/2] =~ 44,1 H.
130. Iins ABHKeHHA TeNla BLOJb HaKJOHHOM NJIOCKOCTH ypaBHEHHe
Hblotona mmeer Bua (puc. 230)
ma=mgsin o+ Fcosa, um a=gsin o+ (Fcosa)/m=10m/c.
Cuny paBJnenns Ha njaockocts Fy 5, paBHyI0O 1O TpeTbeMy 3aKOHY

Hbietona cume peakuuH INJIOCKOCTH N, MOXIIO HaWTH H3 paBencTea
N T Hymo ﬂpOeKlUli"l CHJI Ha HanpasJenue, nep-

7 MelAHKYAsplioe K HAKJIOHHOH WJOCKOCTH:
mg cos a—F sina—N=0,
HIR
o Vg Fun= N=mg cos a—F sin a=277,3 H.
mg
Puc. 231. 131, Ecan npeAnosoxutb, 4TO nepe-

TATHB3eT TPY3 Maccel m,, TO YypaBHelHs
JBHIKEHHS TpY20B 3anuinyTca B Buie (puc. 231) mpa=mygsin a—T,
mya=T—myg Wcknwovas cuay Hataxenus T, nailneM npoexkuuio
YCKOpPEHHS] Ha HanpapJenue ABHXKEHHS:
a= (myg sin a— myg)/(my-+ m;) =— 0,98 m/c2.

3H4K MHHYC 03HauaerT, YTO ABHXKeHHE B JAeHCTBHTCALHOCTH NPOHCXONHT
B BanpaeJicHWH, oGpaTHOM TOMY, KOTOPCE MBI NPEANONOKHIH.

132, YpaBHeHnsi ABMXKEHHS TPy30B JJIS NPOeKUHH Ha HanpaBjenns
JBHIXEHUS HMEIOT BHA

ma=mg—Ty, mea=Te—T—myg(sina + kcosa),
maa=T —myg (sin a + k cos a).
3nech To—cHNa HaTSIKEHHS HUTH MeXJAy TIpy3aMH C MaccaMi nij U my;
3HaK DJIOC OTHOCHTCH K CJyualo, KOTAa Tpysbl ABHKYTCS BBEPX MO Ha-
KJOHHOH TJIOCKOCTH, 2HAaK MHRYC— K CJy4alo, KOTAa O H ABHYTCS BHHU3.
N3 atux ypaBHenmnii HaxoanMm
myj— (my -+ mg) (sin o &+ k cos )
a=g )
my -+ my~ms
I+4sina + kcosa
L ]
my~+mg—+ms

T =mymsg
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JBuKeHHe BBepX MO HAaKJIOHHOH mJockocTH (@.> 0) BO3MOXHO mpH
my > (ma+mg) (sina-fkcosa), a asaxenne BHH3 (2 < Q) —npm
my < (my—+mg) (sin a—kcosa), tga >k, Ecin aru yc/oBHA He BH-
MONHAIOTCA, TO .TPY3bl HENOABHXKHBI, a CHJIAa HaTsKeHHA T MOMer mpu-
HUMATb pasNHYHble 3HAYEHHS:
l+sina+kcosa

my +my—+ms

— B 3aBHCHMOCTH OT COOTHOUIGHHH Mexny my, mg, m3, k u @ B 0T

CHJIBl HATSXKEHHS HHTH B Haua/ibHblil MoMeHT. Hampumep, npu tga < &

H m; < mg(sin -k cos ) rpysel Ha HaKJOHHOH [JIOCKOCTH MOXHO

YCTaHOBHTb TaK, YTO HHTb MeXAy HHMH He GyneT HaTaHyTa,T,e. T =0,

133. Ilo TpeTbeMy 3akoHy HbioToHa cHJIa HOpMaJbHOrO JaB/ieHUS

Ha onopy Fy p paBHa no mofynato cune peaxuun onopsl N. Co cropoun
AIUKa Ha Wap MOTYT NeilCTBOBATL CHJLI DEaKIWH 1
g a

or 0 10 mymsg

Ny u N,, nepneniukyispuble K IHY H nepefHei
creKe SWMKa (puc. 232). Y paBHeHHeJIBH KEHHUS Wapa
uMeeT BHA ma=mg sin & — N,, Y4uTbIBas, 410 ycKo-

Puc. 232,

peHHs mapa H SU(HKA OJHHAKOBLI, YpaBHEHHe ABHIKEHHs SULMKA MOMHG
3anucath B Bule Ma= Mgsina-+ N,, rae M —macca sawuga. Dta
ypabuenus coBMmecTHhl Jumb npu N,=0, Cnna naB/eHus Ha nepefHiow
cTeHKY fAumHuKa Fy p,=N,=0, Tak Kak cOCTaBJAIOWHKE CH/T THAKECTH,
IeiiCTBYIOIMX Ha IUdp H FIUMK, COOGLIAIOT WAPY H SAWHUKY OLMHAKOBLIE
yckopeluHsa gsin o.

Cusia faBJIeHHS! Ha JHO fLIMKA —TaKas e, Kak M Npu o6bIdHOM
cocKasb3piBauuu Tena: Fy p1=Nj=mg cos a.

134, Cunbl, peitcrBytouie Ha KyOuK, H300paxeHbl na pus. 233:
[—cuna Tpenus, N -—cuaa peakumn MJIOCKOCTH, papHas MO MOAYJIIO
HcrOMOH cHJle HopMasibhoro AaBneHus Fg p Ha miockocts. CornacHo
YCIOBHIO 3aflayH KyOGUK IBHXKeTcsi BMecTe € JHGTOM C yCKOpeHHeM a,
llANpaBJeHHBIM BBepX. Y paBHeHHe JABUXKEHHA I BepPTHKAJbHOrO Ha-
MpaBieHUl HMeeT BUJ

ma=N cos a —mg--{ sin a. ()
B ropu3oHTaNbHOM HanpaBAeHHH yCKopeHue oTcyTcTByeT, [lo3ToMy cymma
NPOeKIHH CHI Ha FOPH30HTa/JbHOE HANPaBJEHHe PaBHa HYJAIO;

fcos o — Nsina=0, ®
8* n



Ws ypapuennit (1) n (2) naxonmm
Fya=N=m(g+a)cose, [=m(g-a)sinc.

Taknm o6pasoM, Hannuue y JndTa YCKOpeHHs, HanpaB/eRHOTO BBEpX,
SKBHBAJIEHTHO YBENHYEHHIO YCKOPEHHS CBOGOAHOTO -NajieHns Ha BeJIH-
9uny a. Kosduuuent TpeHHs JIOJKEH, KaK M B CAyyae HENOABHKHOM
HAKJIOHHON NJIOCKOCTH, YJOBJETBOPSATb .yCJIOBHIO k > tg a.

135. IMpoexuus cunbl TsXecTH, AeficTBylolle# Ha AOCKY BJOJb Ha-
KJIOHHOH naockocTH, pasHa Mg sin o.. CaeloBaTeNbHO, TNPH paBHOBECHH
JOCKH Takas e CHJA JOJKHA JefCTBOBaTb HAa JOCKY B NMPOTHBOMOJIOXK-
HOM HalpaBJieHHH CO CTOPOHHI ueJjioBeKa. Ilo TpeTbeMy 3akoHy HblotoHa
Ha uYeJOBEKa CO CTOPOHH JOCKH TaKxe 6yleT pefiCTBOBaTh CHJIa PeaKLuH,
paBHas Mg sin @ 1 HanpasieHHas napaaesblo NJI0CKOCTH BHUS (puc. 234;
B306pakeHbl JHIIbL Te COCTaBJAsIOMHE CHJA, AefCTBYIOMMX  Ha JOCKY H
yeJIOBeKa, KOTOpHIe HampaBJieHbl BAOMb HAaRJOHHOH MJIOCKOCTH).

Mo BTopomy 3akony HbloToHa yckOpeHue desoBeKa BAOJDb HAKJIOH-
HOH NJIOCKOCTH OmpelesieTcsi CYMMOH NPOeKUHH CHJ 1O 3TOMY Hanpas-
nennio: ma=mgsin a4 Mgsina, Us storo ypabhenns naiizem, uTo

T

Puc. 234, - Puc. 235.

uesloBeX JoMKeH Gexatb ¢ yCKopeHneM a=g sin a (1+M/m), uanpas-
NeHHEIM BHH3. Hanpapienne ABMXKeHHS CaMOro 9eJoBeKa NpPH STOM Ges-
pasamyno.

136. TTpennonoXnM, 9TO NPH YCTAHOBMBIIEMCS JBHXKEHHHM INApHK
OTKJIOHEH OT MepNeHAHKY/fipa K HAKJOHHONH INIOCKOCTH Ha yroa P
(puc. 235). Torna BTopo#t 3akon HblTOHA A ABMIKEHHS 1UapPHKA BAOID
IVIOCKOCTH 3annieTcs B BHAE

ma=mg sin &+ T sin §, m
CymMa cunt, feficTBYOIHX HAa WAPHK B NEPNEHAHKYASAPHOM K IIOCKO-
CTH HanpaBJ/IeHHH, DaBHa HyJIO:

mg cos o—7T cos =0, (2)
Ho npu ycTanoBhBIIeMCS JBHXKEHHH BCe TOYKHM TEJNeIXKH, MAPHK M HHTb
ABHMYTCS C OLHHM H TeM Xe ycKopenHeM a=gsin «. [lopcTabass ero

B ypasHenue (1), nonyunm T sin§=0. Hs ypasuenns (2) eunno, uto
T #0; caeposarenvio, B=0 u BuTH nepneHAuKyAgpHa K HaKNOHHOI
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nyiockoctH, Mckomas cuna HatsxeHus
*T=mg cos x=9,8 MH.
137 Ha manbit s;mement BOAB Am, HaxoAsiulMicss y MOBEPXHOCTH,

neiictByer cuia peakuuu AN co CTOpoHb AH3 0aKa, nepneH UKy asp-
1asg K NMOBEpPXHOCTH, H CHJ23 TAXKECTH Amg (puc. 236). daa TOro 4to6n

“Vmg
Puc. 236. Puc. 237.

NOBEPXINOCTE BOAb B GaKe ObLIa MapaNfeNbHa HAKJOHUON M/OCKOCTH,
ypaBHeHUE ABHIKEHHs! 3EMEHTa BOXB JOKHO HMeTh BUI Ama=Amg sin o}
cleoBaTeNbHO, YCKODEHHe 3TOoro 3jemenrta a=g sin a. D70 yckoperue
IomKen umeTb BEChb G6ak C BOOH _YpasHeude NBHMKeHUS NIA HEro 3a-
nuwercs B BHIE '

ma=mg sin a=mg sin «—k mg cos a-{-F.

Otciona waxodum, uto AeficTeyiowan a Gak cuna F pasna no mMoay.ito
cune tpenun: F=[=kmgcosa. :

138. [ipu ycTanoBuBIWIEMCS NBHXKEHHU -BCE 3JEMENTH BeApa C BO-
Joit ABHIKYTCH MO MPSIMbIM JIMHUAM, 00pa3yiOW UM T FOPH30OHTOM Yroa o,
KaK W NpH IBHXKEHUN TeJa MO HakJOHHOM niockocTH. CenoBaTesbHo,
BCE 3JIEMEHTHl BOJb NBHIKYTCA C YCKOopeHnueM a=gsina, KOTOpoe ca-
ofuaeTcst COCTaBAsOUIed CHJBL. TAKECTH BAOJbL TPOca. 3HAUUT, CHJA
peakUuUHu CO CTOPOHbI AHA BeAPa HAa BOAY MEPHNEHAHKYAApUua K Halpag-
JIGHHIO IBUMKEHUS W YPAaBHOBEIUWUBAET COCTABJAIOWLYIO. CHJIBI TAMKECTH
Blosb 3Toro Hampasaenusi: N =mg cos o (puc. 237)..

o ycaosuio 3anauu m=pSh, rae S—ujowans Asa Beipa, a p —
njaotHocTs BoAbl. CorsnacHo TpeTheMy 3akoHy HbioTona cuna papienust
BOAbl Ha AnO Beapa Fy , pasBHa cuge peakuun N co cropous axa. Ilo-
9TOoMy JAaBJIeHHe BOJABI 11a NHO Beipa

P=N/S=pghcos a.

139. Bpesro 6yneT COCTaBAATL ¢ KaWaToOM OANY JHHHIO B TOM CAY--
yae, ecaM OHO He OyldeT KacaTbcsi 3eMJd. B mpoTmsuoM cayuae oka-
xelcs, 4YTO, KOrla GpeBHO W KaHaT COCTaBJAAIT OABY JHHHIO, CyMMa
MOMEUTOB CHJI OTHOCHTEJIbHO UEHTPa MacC GpeBHa OTJHYNA OT HYJIA.

Ypapuenue IBHXKEHHs GpPEBHA NpPH BHIOJAHEHHH YCJOBHA 3ajaud
Gyiaer umerb Buj ma=7T cosa, rAe Mm—macca GpesHa, T —cuila Ha-
TAIKEUHs KaHaTta, o —YroA MeXAy OPeBHOM M NOBEPXHOCTBIO SEMJH.
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[Mo BepTHKaAu mnepemelneHHss OpeBHa He NPOHCXORHT, NOITOMY mg ==
= T sin a; oTciona

a=gctga=g V O+)>—h/h,
§ 5. 3akon coxpaHeHHs HMRNyJabca

140, F=Ap/At=muvn=15H.
141. Tak Kak CTeHKa rJalKas, TO IIPH CTOJKHOBEHHH COCTaBJsIO-

mas WMIYJbCa Msua BAOJDb CTEHKH He H3MeHseTcs (pHc. 238; m3o6pa-
SN0 N

el WMNYJbChl Msiya nepel ylapoM p; M nocie yhapa p,). Cocrab-
JAA101as  Ke, NepNeHIAMKYJaspHas K CTEeHKe, MeHsieT MHanpabJjeRue.
B pesysibTaTe May OTCKaKHBaeT MNoA yraoM o K crenxe. Mamenenne
NpoeKIHH HMNYJbCa MS4a Ha HanpaBJeHne, nepneHAHKYJspHoe K
CTeHKe, WMeeT BH]
Ap = mvsin oo — (— mv sin a) =2 mv sin o,
Hckoman cnaa
F=Ap/At=2(mvsin a)/At=15H.

142. Ap=m (v+ V 2gh)=1,6 kr-m/c.

143, u=— myv/M =— 3,25 m/c. 3HaK Muiyc NOKa3LIBaeT, YTO CKO-
POCTH OpyAHsl W clapsla HanpaBJjeHsl ,B NPOTHBONOJOXKHBE CTOPOLLL.

144. u=mv/M-+m) = 1 m/c.

145. -MiMnyabe cucTeMBl NyliKa—CHapsA BIOJb TCOPH30NTANLHOTO
HanpasJiennsi, PaBHLIEl UYJNIO JO BLICTpeJa, 338 BPEMS BLICTPEJa HE H3-

mwsina - ~ MENSETCA, TaK Kak B 3TOM uampaBJenu

sHeIlllHe CUJIbl He AecTBYIOT. B jannom
cJayyae BHICTpeJ NpoM3BeleH TOA YIJIOM
o K TOPH3OHTY, W TNPOEKLHs HMNyJabca
CHapsila Ha FOPH3OHTaJbHOE HanpasJenHe
paBna my.cos a (puc. 239). Ilo sakony co-
Xpanennsi umnyasca Mu-mocosa=0;
oTCioAa

u= — (mvcos a)/M =—Twm/c,

6. j=Ma=m*?%/2sM = 13,2 kH.

147. Tlpoeknus uMnyJbca cHapsfa Ha rOpH3OHTaJbHOE HanpabjieHHe
paBHa musin o (puc, 240), 3akon coxpaherhsi HMNyJbca RJs Hanpas-
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JIEHHS BAOJb FOPH3OHTANH HMeeT BHA
mo sin o= (m—+-M) u; otciona u=musin o/(m+M).~ 1,25 m/c.

BepTuKa/ibHan e COCTAaBJAAOWAA HMIYJbCa CHapsiia GyAeT nepexaHa
3emJie B 1eJIOM.

148. u=ms/Mt=0,083 m/c.

149. vj=muv/my=>5/T m/c; vy=mv/(mg-+ m)=5/9m/c.

150, s=m?v?/2kg (M + m)? =50 m.

151, u=(Muv—mV/ 2gl sin & cos o) /(M +m).

152, v=(M —m)V 2gh/m =~ 217 w/c.

153. B nepsom cayuae uy=(Mu—mv)/(M —~m) ~ 6 km/4, BO BTO-
poM — Uy = (Mu~+-mv)/(M —m) ~ 12 km/u.

154. Ckopocte nuatrhopMbl NOC/HE MajeHHs Ha Hee KaMHs ompefe-
JsieTCs ¢ TOMOMbIO 3aKOHa COXpaleHHst uMmynnca: u=Muv/(M-+m) =
= 16 kM/u. DTa CKOPOCTb HE H3MEHHTCS TPH BHIMAJElHH KaMis yepe3s
JIOK, TAaK KaK TpPH 3TOM HE BO3HHKAIOT CHJbl, AeficTByiomue 'na naar-
($GOopMy B rOpH3ONTAJIBHOM HaINpaBJeHHH,

165, vy = [(my+ i) v—myvy]/my=-—15 M/c; cKopocth nepsoro
OCKOJIKA lianpaBJjelia NPOTHB CKOPOCTH IBHXKEHHS sApa 10 paspuisa.

156, vy =mu,/M =~ 0,2M/c; v,=v=8Mm/c.

157. CxopocTH JIOZOK nocJe nepe6pacbiBaHHs FPY30B ONPeisJATCA
¢ MOMOUbIO 3aKOHAa COXpaHeHMs umnynabca. ['pys, Gpowenusifi B mep-
BYl0 NOAKY, OyleT HMeTb OTHOCHTENBLHO BOAM CKOPOCTb U--u, a rpys,
Gpowennniii B TpeThblo JOAKY, npHoGpeTaeT cKopocTh v—u. Wmnyabe
CHCTEMDl NepBass MOAKAa—TpPy3 10 MNOMajaHHsl TPy3a B JOAKY paBeH
Mv+m(v+u). IlpupaBuuBas ero HMNy/JbCY CHCTEMBI MOCJE MONANAHHS
rpysa B JIOAKY, MOJYYHM CKOPOCTb MepBOH JIOAKH:

Mo+m (@+u)y=M-+m)vy, vi=Mo+m@©+u)/(M-+m).
ll./m TpeTbeﬁ JIOAKH 33aKOH COXpaHelus nmnyhbca uMmeer BHA'
Mov+m@v—u)y=M4m)vy vy=Mv+m@©—u)/tM+m).

CKopocTb BTOpO#i JIOAKH He u3MeHuTcs. JleficTBHTeabLHO, R0 mepebpacsl-

BallUsl TPY30B HUMNYJbC JIOAKH ¢ rpysom paseH (M- 2m)uv. Coraacso

yCJIOBHIO OH He ,H3MEHHTCS MocJe BhIGPACbIBAHHSA TPY308B:
M-42m)v=Muv,4-m (v-4u)4-m (v—u); oTcioaa v,=0.

158. Ecan v— cKOpOCTb yestoBeKd OTHOCHTEJNbHO JIOAKM, @ U — CKO-
POCTb JIOUKH OTHOCHTEJIbHO BOJABI, TO CKOPOCTb YeJIOBEKA OTHOCHTENbHO
poabl 6ynet paBHa v--u. Ilo 3akoHy COXpaHeHHS HMMYyJbca

m@w~u)+Mu=0; otciona u/v=-— m/(M-+m).

OTrowmeHHe CKOpOgTeil BO BpeMs ABHXeHHs OCTaeTcsi nocrostuieiM, [lo-
STOMY OTHOIIENHe NpOiifieHHbIX NepeMelneHHil GyAeT paBHO OTHOIIEHHIO
cKopocTeli:

sil=—m/M~+4m), 1. e s=—Im/M+m=—1n,
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3nak MUHYC NOKa3biBaeT, YTO NepeMelleHHs YejloBeKa H JOJAKH NPOTH-
BOTIOJIOXKHBl N0 HaNpapJleLHIo.

159. Tonnas cuya, ¢ KOTopoil noesp AelictByeT Ha 3eMJIO B TOpH-
30HTaJbHOM HanpaBJeHHH, paBHa HYJIO, TaK KaK CHJa TATH INIOCTOSIHHA
¥ paBHa cuJe TpeHus. Paspus cocTaBa ne H3MeHser 3toro ¢akra, néo
CHJ1a COMPOTHBJIEHHS JBHXKEHHIO He 3aBHCHT MO YCJOBHIO OT CKOPOCTH.
CnefloBaTeNbHO, CHJIA, JefiCTBYIOHIasi B FOPH3OHTA4JbHOM HaNpaBJCHHH
CO CTOPOHBl 3€eMJH Ha CHCTEMY Noe3J]l— OTIENHBLIHICA BaroH, Takie
paBHa HyJo. [TosToMy K CHCTeME MOXKHO NDHMENHTb 3aKOH COXDaHCHHA
HMIyJbCa.

Yno6liee Bcero 3To cAesaTh B cCHCTeMe OTcueTa, ABHXKYImelca co
CKOPOCTbIO, PaBHOI CKOPOCTH Noe3fia 1o ero paspuisa: mv - (M —m) u=0;
rfe ¥ H 4—CKOPOCTH BaroHa W Moe3fla OTHOCHTEJbHO BbLIGPAHHOH CH-
CTeMBl OTCYeTa B INPOM3BOJbHBIA MOMEHT BpEMEHH; OTCIOAAa U/u ==
=—(M—m)/m. 3Hak MHUHYC COOTBETCTByeT TOMY, YTO B HaueH
CHCTeMe BaroH M noe3j ABHXXYTCH B pa3Hble cTOpoHbl. Tak Kak oTHome-
HHME CKOpoCTell TMOCTOSIHHO W HayaJbHble CKOPOCTH BaroHa M noesja
OAHHAKOBH, TO OoTHowenne nyTei I’ u L', nmpoiifenibix B ABMXKYWeiics
CHCTeMe KOOPAHHAT BArOHOM H NOe3NoM, GYAeT PaBHO OTHOLIEHHIO CKO-
pocrei:

/L' = (M —m)/m. (1)

B MOMeHT, KOrla CKOPOCTb BaroHa B ABHXKYIUeHCH CHCTEME KOOpAH-
HAT CTaHeT pPaBHOM CKOPOCTH Uy NMoe3fa Jo €ero paspbisa, OYACT BLI-
ROJMHSTLCH PABEHCTBO

s=I4L". @

_TMpoiinennoe paronoM paccroanue I’ pasno I— paccTosmuio, Kotopoe
Baron -NpoXeAHT 10 OCTallOBKH B NOKosllelics CHCTEMe KOOPAMHAT, TaK
KaK ycKOpelHe BaroHa No MORYJIO M BpPeMS ABHXEHHS BAarona ojuln H
Te e B O6eMX CHCTeMaX (B ONHOM M3 HHX CKOPOCTb H3MEHSeTCs OT
HYyJasi. 10 Vg, @ B APYroH—oOT vy 10
. T HyJas). Pemz:ﬂ CHCTEMY YypaBHEeHHH
0% 3 NB  SC (I)mn (2}, saiaeM | =(M—m) s/M =
VTR =480 M.
Puc. 241, 160. Ha puc. 241 wuso6paxent
TPaeKTOPHH CHapsAa H OCKOJKOB.
Paspnis npoucxoauT B Touke A, nexamedi 11a Beicotre A= (v sin a)?/2g
¥ HaxoAsmelics Ha PacCTOSHHH I=(v§sin 2a)/2g or Mecta BLICTpeJIa
(cM. sapaun 56, 57). CxopocTh cHapsia B 3TOH TOuKe u=1g cos &. Ha-
yaJlbHblE CKOPOCTH OCKOJIKOB CHapsja Uy M U, CBf3allbl CO CKOPOCTHIO
CHapsifia B 9TOMH TOUKEe 3aKOHOM COXpaneHHs uMnyJabca: Mv=Muy/2 |
-+ Mvu,/2, rne M—macca cnapsja.
‘"HauanbHy1o CKOpPOCTb NEPBOro OCKOJKA3 U3 MOXHO HallTH no sajau-

HOMY paccTosinuio s, Umeem s—I!=u;¢, rae I= V2h/g=(vo sin a)/g —
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BpCMSA TOJIETA OCKOJIKA; OTCIOAA
vy =g /vy sin o — v, COS L,
Hauanbnas ckopocTb BTOPOro OCKOJKA
vy =20—y; = 3v, €OS & — Sg /vy Sin .

Hckomoe paccronnne
L=14v,2=2 (¢} sin 2a)/g—s.

JlaHHy10 3aauy MOXHO pelUHTb M APYrAM -cnocoGoM. Llentp mace
OCKOJIKOB ABHXMETCA TaK, KaK ABWrajcs GObl HepasopBaBlimiica CHapsif.
CCKOJIKM NajaloT Ha 3eMJIIO OJHOBPEMEHHO, M LEHTP MacC CHCTEMHl B MO-
MEHT najieHus GyleT HaXOANTbCA Ha paccTosHuH 2/ OT MecTa BHETpesa.
Ins storo Heo6X0AMMO, YTOGH BLINOJIHSIOCH COOTHOLIEHHE

M @2—s)2=M (L—2D)/2; otciona L=41—s=2(v5sin 2a)/g—s.

161, IlpumemM 3a noJsoXuTeNbHBIE HANpaBJeHHA oOcell KOOpAWHAT
BepTHKAJIbHOE BHU3 H TOPH3OHTalbHOE B CTOPOHY nOJeTa CHapsiia
(puc, 242). TMocne paspmBa cHapsifa
nepeHlii OCKOJIOK COIJIaCHO YCJIOBHIO
MMeeT TOJLKO BePTHKaJbHYIO COCTaB-
aAsiomyto ckopoctu. [lostomy 3akon
COXpaHeHHsl UMNYJbCAa B MPOEKLUHAX
Ha  rOpM30HTaAbHOE HanpaBJeliue
umeer BuA Mu= Muv,,/2, rie M —
Macca CHapsila, a Up, — MOAYJb 7
cocTapaisiiomed  CKOPOCTH  BTOPOTro Puc. 242.
ockonka. Tak KaK HMIyJbc cHapsja
N0 BePTHKaJN Nepel B3PLIBOM paBeH HYNIO: Mv,y/2+Mv2y/2,=0, T0.
BEPTHKAJbHBIE COCTABJIAIOUIHE CKOPOCTEH OCKOJNKOB PaBHB NO MOAYJIO H.
Hanpas/ienbl B NPOTHBONOJIGKMbIE ‘CTOPOHBI: Vg, = — Uy .

3annuieM Tak)Ke KHHCMATHYECKHE YPaBHEHHS ABHXKCHHS OCKQJIKOB.
L1 nepBOrO M BTOPOrO OCKOJIKOB MMEeM

h=vy o+ g2, h=uvy,t+gl?2, s=uvyt,
rie !—BpeMs.NajeHns BTOPOro ockonka. Mckaiouns H3 3TX ypaaueﬁui’i
U1y, Vax, Ugy R £, MOJyuuM AN CKOPOCTH CHAPSAa Nepeld PaspLisoM
KBajpatHoe ypaBHeHHe:

| 52
02_-3— (_g_t_.o h V— g ——0

v \'2 "4/ &

M3 aByx ero kophe#
s (gl h s (gt I )
= (2, t.,)i ah (2 %
pewenyueM sajaun OyAeT KOpeHb, COAepKalMil 3HAK MJIOC, TaK Kak npn

naem BbICOPe NONOMKHTeNAbHOrO hanpasjenus v > 0, Takum oGpasoM,
OKOHYaTeNbHO HMeeM v =sgiy/4h,
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§ 6. C'raf(nxa

182, Ti=F; T,=2F,

163. d=D Y 10P/nP, ~ 36 Mm.

164, [defictylomne Ha 6pycoK CHJB H30GDakeHsl Ha puc, 243:
N —cunna peaknuu creHsl, fs<kN—cuna Tpenus, mg—cuaa TAMKECTH.

f
7 N
F
F >V
ng
N 'mg 2
Puc. 243. Puc, 244, Puc. 245.

Ipu pasnoBecun N=F u f=mg. Cuaeposatenvto, kF>=mg. Munu-
manbHas cuana F=mg/k=490 H.

165. F > kmg.

166. [leiictByomue Ha GpPYCOK CHJH H300paxeHn Ha puc., 244:
N —cuna peakuumM mnJoCKocTH, [« kN —cmia TpeHnst, mg—cuaa Ta-
xkectu. [Tpn paBHOBeCHH CyMMH NpOEKUHH CHJ BIOJb HAKJIOHHOH mJo-
CKOCTH H B NEePHNeHAHKYJNADHOM HampaBJeHHH DPaBHB HYJIO:

f—mgsina=0, F+4mgcosa—N=0;

orciona F = mg (sin a—k cos a)/k ~ 32 H.

167. [IeficTBylollHe HAa JOCKY CHJbl H306paMceHH Ha pHC. 245
Ni v Ny—cuabl peakuun HakJOHHOH mockocTH, f; M fa—cuisl Ttpe-
HUS, mg— CHJa TsKeCTH. PaBeHCTBO HYJIO CyMMBI MOMEHTOB CHJI OTHO-
CHTeJIbHO Oceff, NPOXOAALMX Yepe3 HHIKHIOIO H BEDXHIOI ONOpLI, AAeT
Nj=N,=(mg cos @)/2, PaBencTBO HyJIO CYMMBI NPOGKIHH CHJA BAOJE
HAKJAOHHON DNJOCKOCTH NPUBOAHT K YypaBHeHHI0 mgsina=fi—f,.
Ckonpxenne GyAeT OTCYTCTBOBATh MPH fis<hiNy u fa<<hyNy. Munu-
Ma/AbHbLIH yros onpefensieTcs ypasHeHHeM

mg sin o= (k- k;) (mg cos a)}2; orciofa tga=(k -+ ky)/2.

168. PapenctBo npoekunii CHA Ha ropU3OHTaNbHOE HanpamBleHue
TpeGyeT paBeHCTBA CHJ HAaTSKeHHR Tpocos (puc. 246). s paBnoBecns
Heo6XOAMMO, 4TOGE CyMMa MPOeKUUH CHJI HA BePTHKAJIbHOE Hanpas/€Hue
Oblaa paBHa HYJiO:

4 2T cos (%/2) —mg=0; orcriona T =mg/2ces (2/2)=196H,
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169, T3=Tyn 98H; T3=97,6H,
170. HdefcTeyomue Ha TOuKy B RpoHmTe fiHa CRAL H306paKeHH Ha
pHc, 247, Crepmend AB pactanyt ¢ cuwiolt Ty, a crepxenn BC cxav

Puc. 246, Puc. 247.

¢ cunoit Ty CymMmbl npoekuuit STHX CuJ BRONb TFOPH30HTanH H BROMb
BEPTHKaJH PaBHB HYJIO, TAK KaK TOYKa B HaXOAHTCH B PaBHOBECHH:

Ti—Tycosa=0, mg—T,sina=0;
OTCIONa
Ti=mgctga=568H, T,=mg/sina =~ [126H,

171. m=V mgm, = 2,9 xr.

172, PaBeHCTBO MOMEHTOB CHJ THAJKECTH OTHOCHTENBHO OCH, MPOXO-
Ifuiell yepe3 TOUKy onopw (puc. 248), NpHBOAHT K ypaBHeHHIO mgl/5=
= Mg l/2—1/5), rne (—nauHa cTepxnda; orcionla M =2m/3=0,8 kr.

/5 U4

I )
Q | 7 ///////////17/

m S
y Mg g
Puc. 248, Puc. 249.

ANNN\N
'

173. OtHocHTelbHO oCH, npoxonsmeR depes kpalt mnathopmer,
cyMMa MOMeRTOB ¢kl mg W F paBHa nymo, Tak Kax IJeYn B3THX CHJ
B COOTBETCTBHHM @ YCJIOBHEM 33jauH OAMHAKOBH (puc, 249), 1o mg=F=
=2000H n m =~ 200 kr.

174. CorynacHo TpeTbeMy 3akony HbioTona cunbl peaknun Tpy6m Ny
u N, paBHEl 1O MOLYJIO HCKOMEIM cHJaM AaBienus (puc, 250), Tak kak
CyMMa CHJ LOMXHa CHITb NPH paBHOBeCHH paBHa HyJaw, T0 Ni+4 Ny—
'— mg=0. PaBeHCTBO MOMEHTOB CHJl OTHOCHTEIBHO OCH, NPOXOXAuEil
qcpe3 TouKy O (MoxHO 61O 6B BhIGPaTh H J10GYI0 APYTYIO OChb), HMeeT
Bufi Ny (l—a)=mgl/2. Pemasn noayuenHyio CHCTeMy ypaBHeHHH, HaliieM

Ni=mgli2(}—a)=490H, N,=mg (—2a)/2 (1 —a)=294H.
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175, Ecan Bepxumit KoHel JIECTHHIB! HEMHOTO OTOMLIEN OT CTEHHI, TO
OTHOCHTENbHO OCH, npoxonumeﬁ yepes TOUKY 0 (puc. 251), MOMEHT
CO3RAIOT TONbKO cuabl F u mg. PaBeHCTBO MOMEHTOB BTHX CHJI M03BO-
afeT 3amMucaTh ypaBHeuue

F (I cos a)/2—mg (2! sin &)/3=0,

rie |—pnuHa nectuuudl; otciona F = (mgtg o)/3,
176. a=arctg](1/2k).

f”v v
L3 [ , g
3, |
Puc.. 250, Puc. 251.

177. V3 paBeHCTBa CyMMui CHJI BAOJIb BePTHKAJH cjefyer (puc. 252),
aro N =mg. YpasHeiue MOMEHTOB CHJ OTHOCHTENbHO OCH, MPOXOAA el
Yyepe3 TOUKY CONPHKOCHOBEHHA HOWICYCK, HMeeT BHA

mg (Isint &)/24flcosa=N(sin a,
rAe l-—g.n’uﬂa JOUIEYKH; OTCIOAA
f=(N—mg/2)tg oo.= (N tg 0)/2.

Inn paBHOBecHs HeQ@GXOAMMO BblnonHewue ycnosun f<SkN; caegosa-
TenbHo, k= (tg a)/2,

Puc 252,

178, PapenctBo iymio cymmbl MomeHToB cur mg n T (puc. 253)
OTHOCHTE/IbHO OCH mapHupa (Touka () NPHBOAMT K YPaBHEHHIO

T VEZb—mga (V E=6%/1) =0,

rae /—niuHa wHypa; OTCloAa cuna natsixenus T =mga/l=06H,

179. F=mg V h @r—h)/(r—Hh).

180. F=mg (ry—ry)/2!=5H.

181. my=(mytg @)/2; paBHOBecHe HeyCTOHYUBO.

182. Tak Kak cTeHa rJajlkasi, TO CO CTOPOHBl CTeHH Ha wap jAeilcT-
ByeT TOJbKO CHJAa peakiun omopbt N, TepneHAuKyaspHas K CTeHe
(puc. 254). dta cuaa no TpetbeMy sakony HbioToHa paBHa MO MOAYJIIO
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HCKOMO# . cujie AaBIEHHS WIapa HA CTeHy. Momentnt cuat N n mg oTHo-
ciTe RO TOURH O paBHu Hy.mo. C.neraaTe.ano, ‘chia nataxenus T
HHTH TaKXKE He CO3JaeT MOMEHTa OTHOCHTE/ILHO STOH TOUKH. I‘lpo;lo.anxe-
HIé HHTH NpOiiLeT depes MeHTP Macc mapa. YCnonmx paBHOBecHs' llJlSl

[\ P2

Puc. 254. Puc. 255.

COCTaBJISIOIKX CHJ BAOJb TOPH3OHTANU U BEPTHKANM HMEIOT BHL
N—Tsina= O, mg—T cosa=0; orciona N =mgtg a.
Ha tpeyrosbunka AOB naxonnm

tga=r/V (F7°—r, T1.e. N=mgr/V PF2ri=123H.

183. Cymma npoekuuii cun Ha HanpapJjenne, fepneHjuKyJIspLoe
K Ny sinlAKa, ROJKHA ObiTh paBua HyJio (puc. 255). IMpoekuuu ha sto
HanpapJienue HMEIOT TOJAbKO CHJA TSXeCTH mg W CHJAA peaknuu IHa
awuka N, Takum o6pasoM, N =mg cos «. CnenoBaresbHo, cHlla TpeHus

| < kmg cos a. (1)

PaslioBecne 1napa 3aBHCHT OT BHINOJILEHUS 3TOTO HepPaBEHCTBA.
osToMy BHIGEpeM OCb, OTHOCHTENBHO KOTOPOHl GyAeM ONpeiessiTh Mo-
MEHTH CHJI TaK, YTOGHl MOMENT CHJIBI TPEHHsi OHJA OTAH4YeH oT nyas,
MOMENT XK€ CHJIb, HaTaxeHus T HuTH obpawiajcst Ol B HYJAb (4TOOB!
MOMBGEAEO He BbIUMCJATL 3Ty-eHAY). DTOMY YCJOBHIO YAOB/IETBOPAET
0Cb, MpOXoAslias yepe3 TOYKY A 3aKpenJelHs HUTH NePNEHAHKYJ5PHO
K TJIOCKOCTH pHcynka. OTHOCHTeNbHO 3TOH OCH NJeY0 CHAB TPeHus
paBio 2r, nJeuo cuan Tamect [=rsina, a naeun cua T B N papibl
Ayno (r— paauyc . mapa). CyMMa MOMEHTOB CHJ NpH PaBHOBECHH paBHa
ByJlIO:

2rf —mgrsina=0; orciona f= (mg sina)/2.

YuutbiBag wepaseucrso (1), wHalileM, 4YTO nNpH paBHPBECHH
kmg cos o = (mg sin ©)/2; cael0oBaTe/IbHO, MaKCHMaJbHbll yroa o onpe-
jeaseTcs H3 ycaosun g a =2k,

184, JleificTByiouine Ha BepXHHE KORLb NaJOYEK CHJBI H306PaXKenbl
na puc. 256: f—enasl Tpenus, N —CHJIB peakuHH najouek APYr Ha
apyra. Ecan L B |— aaunbl €osbinoil ¥ MajleHbKOH NaJloyeK, To ypas-
HEeHUs: MOMEHTOB OTHOCHTeJbHO ocel A M B, NPoXOAsHX uepe3 KOHUH
nanoueK, MMeIOT BUJ

Mg (Lcosa)/2=NL, mg(sino)2=][l;
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orciofa N =(Mgcos a)/2, f=(mgsina)/2. Tak kak f << kN, To MuHH-
MaJIbHBLA KOXpOHUMEHT TPEHHS, NIPH KOTOPOM CHCTEMA GyAeT HaXOAHTbCH
B paBHoBecHH, k=[/N =mtg «/M. '

185. {1 paBHOBeCHA HEOGXOLMMO, 4TOGbI PaBHSAJMCh HYJIO CYMMbl
CHJI, LeHCTBYIOUIHX HAa CTEPXEeHb, H MOMEHTOB CHJl OTHOCHTEJBHO OCH,

,7- \\\ JF
]
% N~ /. ]
Ld K4 9 ]
5
Puc. 256, Puc. 257,

npoxoAasmel yepes o6yl NenoABHKNYI Touky. M3 ypaphenus
Fi+ F— F,=0 BuiTekaer, uto cusa F napannenbha cujam F; u F,,
nanpasjeHa Bloab F; n paBua Fy—F;=15H (puc. 257).

Touky npusnoxehus cuast F npouwe Bcero HaliTH, €C/lH PaccMor-
peTb CyMMY MOMEHTOB CHJI OTHOCHTEJLHO OCH, MPOXOAsIedl uepes 31y
TouKy. B sTOM cayuae moment cuaun F Gyner pasen uyJsio, a MOMeuTLl
cun Fy n F, nomkusl ypasnosewuBats Apyr apyra. [lyctb 3ta Touka C
pacrnojioxena Ha pPacCTOSHUK X OT TOYKH A H BCe CHJBI COCTAaBAAIOT CO
crepknem yroa o, Toraa ypabuenne MOMEHTOB chal GyAeT HMeTb BHA

Fixsina+-Fy(d—x)sina==0, wnan x=Fyd/(Fy—F;)=2,5M.
PesysnbTaT He 3aBUCUT OT yraa o, 3a HCKJIOuenHem ciayvas o==0,
Korja cujna F MmoxeT €bITb NMPHJIONKEHA B JIOGOH TOUKE CTepHusA,.

186. CymMMa MOMEHTOB CHJ TSKECTH OTHOCHTEJIbHO OCH, NMPOXOAALLeii
4epes LeNTp Macc, AO/KHA paBuaTLCA HyJ0. Ecau x— pacctoanue ot

, 2
d &
o ol © © - @L?
iﬂw z|C i (i« d_] d. d ¥
my . mg m.g
l”729 Mef mzg
Pnc. 258. Puc. 259,

ueHTpa mMacc cucteMbl C ;o 1eHTpa Mace cTepxkus (puc. 258), to

myg (1/24-d/2+ x) +mgx—myg (I3/2+d/2—x)=0;
otciofa x = [my (ly+d) —my (I +d) }/2(my+my+m) =0,05m, 7. e. nenrp
M4CcC CHC1eMbl JIEXKHT B TOYKe MPHKpenJenHs GOJNbLIErO KYOHKa,
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187. TNonoxkenne neHTpa Macc CHCTEMbl 3apaHee He H3BECTHO.
[To5TOMY MOXHO NpPEANONOMHTb, YTO OH HAXOLHTCS B NPOH3BOJABHORN
Touke C CTepXHs, He COBNajalolleli ¢ WENTPOM HH OAHOTO H3 ImapoB
(puc. 259). CyMma MOMENTOB CHJ OTHOCHTEJIBHO OCH, NpPOXOAsiulell yepes
ueHtp mMacc C cHCTeMbl, RO/KHA GBITh paBHA HYJIO:

mg (2d—x) -+ meg (- x) +magx—myg (d—x) =0;
oTcioNa x = (my— my—2my) d/(my~+mqy = mg-+ my) =—>5 cm. 3Hak MuHye
O3HauaeT, YTO UEHTP MacC CHCTEeMBl JIEXKHT He CNpaBa OT LEHTpa TpeTb-
€ro apa, Kak Mb NPEANOJIONHJN, a CJeBa Ha PacCTOsHHH 5 cM.

188. PaccTosHHe OT WEHTP3 MacC CHCTEMB J0 CepelHHB MeXHOR
NPOBOJIOKH X = I/—B. 011/2 201+ p02) =~ 16,3 M,

189. s toro YTOOHl UMJIMHAP HE ONPOKHHYJCH, HeoGXOAHMMO,
YTO6K MOMEHT CHJIbI TSI2KECTH OTHOCHTEeJIbHO OCH, NPOXOAsiell uyepes
Touky A (puc. 260), nopopaumsan UHAMRAP NPO-

THB 4acoBoil cTtpenkn. CJenoBaTesbHO, BepTH-
KaJbHas npsMas, NpoBeleHnas uepe3 LeHTp Macc

UMJHIIADA, LOJIXKHA NPOXOAHTL 4epe3 OCHOBaHHE A
uaaunapa. [lo ycaosnio sanaym cededue uH- - mg
Junnpa npejcrasiseT co6of KBalapaT, NOSTOMY @
'UCKOMO€ MaKCHMAaJIbHOE 3HAYeHHe YI/1a Oy gy = 459,

190. x=h2/(d+2h) =4,5 cu. Puc, 260.

191, h/r=V 2/3.

192, Ha puc. 261 u3oGpakenbl CHJB, CO3A3OLHE OTJIHYHHIE OT
fiyJis MOMEHT OTHOCHTEJbHO OCH, npoxonsmedl depes Touky A. Ilreun
cua1 myg v myg pasim BC=3(rsina)/8 u ED=rcosa. Cymma mo-
MENTOB 5THX CHJ paBHa HYJIO:

3mj (r sin a)/8—myr cos=0; orciona tg a=8my/3m;.

193, [Tpu onpefesieHnn MOJIOXKEHUs UEHTPa MacC AHCK C BLIDPE3OM

(opMaJeHO MOXHO paccMaTpHBaThb KaK CIJIOWIHOR NMCK MacCHl my, Ha

Puc. 261. Puc. 262.°

KOTOPL il HaJlOXXeH AHCK pajnyca r, @MeowHA OTPHHATEJbHYIO Maccy
— mg, PpaBHYI0 0O MOAYJIO Macce Bhipe3anHoll uacth. M3 cooGpa-
MEeHHH CHMMETpHM  OQUEBHAHO, 4TO ULEHTp Macec JAHucKa (Teuka (0
na puc. 262) aAcKHT Ha npolo/xeHwu npamoil OA, coeanssiowes
HeHTPH AHCKa B Bbipe3a, PaBelicTBO MOMEHTOB CHAl TAXECTW, ASHCTBY-
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IOWHX HA NOJGRHPEILIYI® H OTPHUATENBHYIO MACCH, OTHOCHTENBHO OCH,
npoxonﬂmeﬁ uepe3 Touky C, nae'r (x=00)
mygx=msg (x-+ R/2).

YuuThiBas, 4to my=mnR0 U m,,=nr20 rge ©—macca enmmuu nio-
Wwanu JAHCKA, HaXOLHM HMCKOMOe pacctosiHue: x=riR/2 (R’_—-r*) )

194. M3 cooGpaxeHuii CcUMMETDHH OYEBHIHO, 4TO B BepIUHHAX,
COOTBETCTBYIOIIHX PaBHBIM YIJIaM, HAa IUIHTY CO CTOPOHBI HECYWIHX ee
Jofe#t HeHCTBYIOT .OAHHAKOBbIE CHJIBI,
T. . Ng=N3. llentp Macc Tpeyrounb-
HHKa JIeXXHT Ha MNepecedeHHH ero Me-
nuan (touka C Ha puc. 263). Pasencr-
BO HYJIIO CYMMBI MOMEHTOB CHJ OTHOCH-
Teqsio ocu 00’, ‘npoxoasiuieir uepe3
LEHTP Macc MJIMTH f1apajiieblio  OCHO-
panuo BD, naet

N3h{34-N3h/3—2Nh/3=0.

Puc. 263. 3necb yuTeHo, 4TO B paBHOGeApeH-

HOM TpeyroabiHKe. BBICOTA, OMymIeHNas

HAa OCHOBAHWE, COBMAJaeT C MelMaHOHl, a TOUKA MepecedeHuss MeAHaH
OTCTOHT OT OCHOBAHHS TPeyrodbHuKa fa 1/3 AMMHBI MeuaHsl.

M3 storo ypasuewns cneayer, 4to Ny=N,=N; Tak kax npu
PaBHOBECHH CyMMa cCuJ, . AefCTBYIOL(MX HA IIMTY, pPaBHa M[yJiO, 10
Ny+Nyg+Ng—mg=0, T. e.

Ny= Ny=Ng=mg/3 =ahdpg/6 ~ 176,4 H.
Cor/siacHO TpeTbeMy 3aKOHY Hototona cuast Ny, N, u Ny paBHbl 1O
MOAY/IO MCKOMBIM CHJIaM.

Mmy —my

23 m
196. CrepxeHb OCTa€TCA B TOPH30UTA/NbHOM TOJIOXKEHHH, €C]H
YATHHEHHS NPYXXHH OXMHAKOBbl. B 3TOM cayyae ua crepxens co cro-
, POHBI MpPYXHH G6YyRyT AefiCTBOBaTb CHJIB
J Fy=kix n Fy=kyx, rie x—ynauueiue npy-
F : d 5 xkuubt (puc. 264). Touka O npuxpenaenus
rpy3a onpejeJisieTcss paBeHCTBOM MOMEHTOB
l 90 | cun F, u F, otrocutensHo ocu, npoxo-
a Asmedt yepes sTy Touky: Fia=F,(d—a),
y %my rie a—paccrositne ot Toukn O no npy-
Pnc. 264. JKHHBl € KECTKOCTbIO Ry} OTCIOAA MCKO-
Moe paccTosinue a=dky/(k;-+ ks) =0,6 M.

197. Al=3mgl/25r?E = 0,38 mm.

198. efictylomue Ha Touky D cuawl u3o6paxens na puc. 265:
mg—cujia TAKeCTH, AeiiCTBylomas Ha rpy3, N —CHJL peakLUH® CTepxK-
Helt Apyr Ha Apyra, cxuMaiouue crepxuu. M3 coo6paxenuii cummeTpun

240

195. [= ~ 17,3 cMm.




:OUeBHAHO, -4TO CTepKRH AD. u BD- catsl. 0QHHAKOBO, Gmaa
CHIH Ha Hanpapnenue Boicotsl DE mupamunst. ABCD u npupasHgs.ayio
CYMMy NpOeKuH#l cug, noayuuM ypasueHue T cos o.—2N cos a=0, rze
0,—YyroJ MexAay nio0mM u3 peGep mupamuasl H ee BoicoTot DE (pa-
BEHCTBO YIJIOB MexAy peGpamu nupamuinl M BucoTot DE BuiTekaer
H3 PaBEHCTBA MPAMOYTOJNbHHIX Tpeyronbuukos CDE, ADE w BDE).

mg
te
Puc. 266.

Tenepsb HaiileM NPOCKUHH BCeX CHJ Ha BePTHKANbHYIO. [JIOCKACTD,
nepnenAukyaAspHylo K Bbicore DE (puc. 266). Hmeem Ty=Tsina,
Ny=Nsin a, rre sina=CE/l. Yrox fi, paBumtit yray AEF, onpese-
nstetcs cootHowenuem cos B = (h—CE)/AE = (h—CE)/CE. Cymma. Hpo-
ekunli Bcex cHJ Ha Beptukaas CF pasua myJo:

mg—T sin a—2N sin a cos § =0.

YuureiBast, uto T=2N, 4 noAcTtaBisis BbpaxeHHs I/ yrJaoB o W f,
nonyuum T =Img/h, N=Img/2h.

¢

§ 7. 3aKoH COXPaHEHWS SHEpruu

199. /[,=4/,=60cm

200. F=rm (v®—v})/2d = —25 kH; 3uak MuHyc yKasblBaeT Ha 7o,
uto cuna F wanpasneHa mpoTWB CKOPOCTH NyJH.

201. v=]/(vo+u)'~'—2Fd//n—u.

202, s=m3v®/2 (m, -+ my)? kg =50 m.

203. PaGota cuan F paBHA NPHPAWEHHIO KHHETHYECKOH 3HeprHu:
Fx=K, rre x—paccrosiine, npoiifensoe TejqoMm 3a spema [. Tak kak
yckopeuue tena a=F/m uoctosnno, 10 x=F{2/2m. CjenosatensHo,
K= (Ft)2/m=0,05 [x.

204. F=mu%/2s=960 kH; cuna TopMOMeHHS NONKHA yBETHUHTHCS
8 IBa pa3sa.

205. A= (m-+ M) mv?/2M = 38,4 [1x,

206. W == mv3/4l =160 kBrT.

207. B 4 pasa.

208. W =4s*m/t*=200 kBr.

209. K.n.a. n=Fu/W; orciona F=nW/v=32«xH.
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210. o= W/mgv—*k = 0,007 pax.

211, Vy= W/pghn=10% M3/c.

212. W =mgh/n¢=20 kBr.

213. a = aresin (W/mgv) = 17°,

214, W= (mgl sin a)/mt ~ 3,46 kBT,

215. v> V 4gl ~ 1,98 m/c.

216. lotenunanbras sHeprus wmwapuka, OTKJIOHEHHOrO0 Ha yroa o,
U=mgh, rne h=DC (puc. 267). Ouesngwo, uto DC=BD —BC =
= I (1 —cos a)=1.2 sin? (a/2). Caenosarensso, U=
=2mgl sin® (a/2). MakcuMaJbUyI0 CKOPOCTb MasATHHK
6yLeT WMeTb B noJoxeHHH D, Korza Bcsi NOTeHUH-
ajlbHasi SHePrHs €ro NpeBpaTHTCH B KWHETHYe-
cKyio: 2mgl sin? (@/2) = mv?/2; oTCIoORa CKOpPOCTb U=
=2 Vﬁsin (2/2).

217. v=Vuzo—-2gh.
\ 218. K =mg??/2 sin%a ~ 58 Ik,
2 219. K =mg?t?/4 = 480 Ix.
220. K=mg?t?/2=1,2 x[Ix.
221. A= mv}/2 — mv?/2 = 4987,5 Ix.
222. p=mg?t2/2nd? = 61 x[la.
223, h=1%/4g="61,25m.
224, K=h (F —mg) =98 dx.
225. F=m [v®+2g (H-}h)}/2h =~ 26,9 kH.
226. Ecan npuusTh-3a EyJNeBO#H ypoBeHb NOTEHHHANbHYIO SHEPrHIO
rpysa Ha ypoBHe TOJIOBKH CBaH, TO ero SHEPrHs B MOMEHT yaapa GyneT
paBHAa TOJIHOM 3HEPrMH rpysa B TOT MOMEHT, KOTEa rpy3 6Ll oTnylueH:

E=mv}/2 =mgH + mv*2 =22,5 x I, (1)

rfie v;— CKOPOCTb I'Pysa HeMoCcpelCTBEHHO Mepel yAapoM.

BBuLy KpPaTKOBPEMEHHOCTH YAapa CHJa CONPOTHBJEHHS TFPYHTa He
MOXET 32 BpeMs YIapa SaMeTHO M3MEHHTb HMIYJbC CHcTeMH, Tak Kak
yRap Heynpyrui, To

mvj = (m-+ M) v,, @)
rzie 0y— CKOPOCTb I'Py3a M CBaM nocJse yaapa. PasHocTe KoHeuHO! snep-
rHH Tpy3a W cBau (NOTeHUHMaJbHON SHePrMH Ha ray6HHe h) W HX Ha-
qajkHON ®Hepruu (KMHETHYeCKOH 3HeprHM cpasy mNocje yAapa) paBHa
pa6oTe CHJAE CONPOTHBJEHHS TPYHTa:

(m+ M) gh— (m-+ M) v3/2=Fh, (&)
N3 cootnomennit (1)— (3) Halizem
h=m? (2gH+v?)/2g (m+ M) (mg+ Mg—F)=—0,6m.

3nece F > mg-+Mg. B npotusnom cayuae (F < mg+Mg) cman Ges-
OCT8HOBOYHO IOrpyxkajnacb OH B TPYHT, Jaxe ecam Obl rpys Obul

243



nomemen Ha Hee Ge3 -BCAKOTO yAapa, a npn F > Mg norpyxeune
CBaH NMPOHCXOAHJIO GBI H B OTCYTCTBUE Cpys3a. T

BpeMss Mexay ABYMs NOC/HENOBaTeJbHbIMH YyAapamu OyIeT hLe
MeHbie

t=Hv+v/g+ V 2gH+%g.
Yactota yRapoB He AOJKHA NPeBHIATH
n=60vg/(Hg+v?+0v V 2gH+1?) ~ 13 mun-1,

227, A=mgh-+mu3/2—mv3/2 ~ 81 Mx,

228. o =~ 60°.

229, h = (v, sin )?/2g -+ m?v?/2M2g.

230. K=U=mg??/8 ~ 5 [Ix.

231. v=4} 2gh/3=16,2 m/c.

232. h=1v%2g (1 4-kctg o). _

233. s=h (I —kctg o)/k. [Ipn k > tg o caHkH OcTaHyTCH Ha MecTe.

234. Usg—U,=mgl;, U,—U,=mgl/2; Us—U;=23mgl/2.

235. A= Spgh?/2=1,96 MIx. '

236. ITycTe noteHuHaNbHAA SHEPrHs LENOYKH, JexXalled Ha croie,
paBua HyJio. Torna B MOMeHT, KOria OyAeT CBEUIHBaTbCS 4YacTb Iie-
NouKH, MMelowas AJIHHY X, €e NOoTenlHajbHasi 3Heprus GyZeT pasiia
npou3BeeHHIO CHJIBI TAXKECTH mgx/l, ReficTByOIel Ha CBel HBAOULY IOCH
4acTb, H paccTosiusl —x/2 (uenoyKa OJHOPOAHA, H WEHTP Macc CBellH-
BalOIeHCA YaCTH HAaXOAHMTCA Ha pACCTOAHHH X/2 HHXe Kpas croJja).
3nec, m—wmacca uenoukn. Ha ocnoBanun sakona coxpanweHHs 3Hepruu
uMeeM (npeneGperasi MOTeHUHANbHON SHeprueil 4acTH .U eNOYKH, CBEILH-
Baioleicss B HaYaJbHbIH MOMEHT)

mv?/2—mgx?/2l=0;  orciona v= XV:E—/I

237. LenTp Macc BOAH B KOJOALle HAXOAHTCA Ha paccTosiHuu 3h/4
oT noBepxHocTH 3emsd. [TosToMy Ha moibeM BOABI M3 KOJOALA 3aTpa-
qyuBaetcst paGoTta

3k h 3h_ 3pgSh?
Ay=mg=pgS 5 7=,

rae p—nJoTHocTh BOAb. Kpome Toro, macoc coofmaer BoAe HEKOTOPYIO
KHHETHYECKYl0 SHEPTHIO, TaK Kak H3 TpPyGm BOAa BbiTeKaeT ¢ oOllpefe-
JIeHHO# CKOPOCTLIO U, KOTOPYIO MOXHO HaiiTH W3 COOTHOoweHus Sh/2 =
= ntR*vf, Jononuutenpnas padora .
Ay =muv?/2=pS3h3/16n2R* 2,
[Tosnuas paGota
A=23pgSh?/8+ pS°h3/16n2R1¢2.
238. K=m%?2(m-+ M) =~ |,8 mIx.
239. Cors1acHo 3aKOHY COXPaHEHHS WMNyJabca mug=mv-+Mu, rue
U B 4—CKOPOCTH NyJHX M [:apa B NepBHil MOMEHT Noc/ie npoGHBaHHA
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wapa ny.uen. 3aKon coxpauenns sueprHH naeT ABa ypaBHeHna‘
mgh=mv¥/2, MgH=Mu?2,
Hckmoévasi us sTuX ypasHenuii v n u, Hafizem
‘ h=(mvo—M V 2gH)%j2m?g,
240 K=mu’/lO=Q,2 Jxk.

241 U=rkmgAl
242, Ha ocHOBaHHH 3aKOHOB COXpaHeHHsl HMNYJILCA H SHEPTHH HMeeM

,
myUy -+ MgUy = myvy + mavg,
2 2 ’g 2
myv1/2 + mgva/2 = myv,” (2 4 mavs° /2,

e vy W v;——cxopocm luapos nocte coylapeHus. Hasm pemenns stoit
CHCTEMH' 'ypaBHeHMA YAOGHO B OCOMX YpaBHEHMSIX MO OLHY CTEPOHY
3HaKa paBeHCTBA O0Bbe/INHHThL BeJIHUMHBI, OTHOCSLIMECS K NepBOMY 1iapy,
a no Apyrylo—KO BTOPOMY, MOC/€ Yero pasfieJinTb BTOpOe ypaBHeHHe
Ha nepsoe. B pesyabTate nOJYYHTCS YpapHeHHe NepBOH CTémeHH:

v;4v1=0,-}+v;. Pewas 3T0 ypaBHen:e COBMECTHO C NePBHIM, MOJY4YHM

r_ (my—mg) vy -2y, v = (Mg —my) vy +2f'hvl

vi= 2 =
my—+my ’ my - mq

243, t=2I/v.
-.244. :Ha ocHOBa8HHH 33KOHOB COXDaHEHHS] UMNYJbCA. U SHEPTHH HMEEM

mu=Mv, mgh=nmu?/2+4Mv?2,

rlie .4 ¥ U—CKOpPOCTH 6pycKa W KJIHHA NOCJe TOro, KaK 6PYCOK COCKOJb3-
HeT Ha TOPH30HTaJbHYIO NJOCKOCTb. PeuleHue 3THX ypasHeHuidl Jaer

v=m V 2gh/im+M) M.

245. Tpn a6CoMOTHO yNpyrom coyliapeHuu ABYX OAHHAKOBBIX. LLAPOB
NDOHCXOAKT OOMeH ckOpocTAMH. JBHXYWHIACA Wap OCTaHaBAMBAETCS,
a noxkosmuiica npuoGpeTaeT ero CKOpOCTb. ITO HEMNOCPERETBCHHO BLITE-
KaeT HM3 BHIPAXEHHH JJs1 CKOpOCTeHl [apoB Mocje COYAapeHus, nojy-
YyeHHHX B 3ajade 242:

¢+ (mi—my)vy-2myuy (Mo — my) v, + 2m,v,
U= - ’ vp=
my—+my my~+my

Mpu mj=my u v,=0 GyneM BMeTb =0, a v;=vl. Moatomy nocse
psiia mocJeNoBaTeIbHBIX COyNapenuil Bce mwapel GYAYT NOKOHTLCHA, KpoMe
NOCJEAHETO U1apa, KOTopbii npnoGpereT ckopoctb v= 10 M/c.

246, lllap A noayuur ckopocTb v=—0y/5, a waps B u C—cxo-
poctn u=2 ¥V 3v,/5.

247. B mMOMeHT cOyRapeHMs! Ha MaJleHbXHe wAapLl AcCTBYIOT CHJLI,
HanpaBJeHHbIe BAOJb NPAMBIX, COEAHHSIOHEX HX LEHTPHI ¢ LEHTPOM CoJlb-
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moro wapa. [TosToMy mocie coyRapeHHst ux ABHIKEHHE NPOHCKOAHT MO
STHM NpAMHIM.. BBUIY CHMMETDHAH HX CKOPOCTH OAWEAKOBH 110 MOAYJIO
H COCTAaBJIAIOT € HampaBfieHHeM JABH)KeHHA GOJIbIIOTO (1apa OAHHAKOBHE
yrast o ‘{puc. 268). Bonbmoit e .map coxpa-
HfIeT CBOE HamnpaBJicHHEe ABHXKEHHS.

3anHmeM 3aKQH COXpaHeHHS HMNYJbca JJIS
NPOEKU Ml HA HafpABJEHHE ABUMKEHUS GOJbLIOTO
11apa H 3aKOH COXPAHGHHA SHeprum:

Moy =Mv+-2mucos a, Puc, 268,
MU(zp _ M_v’ 2mu2 ([)
-2_ —_— 2 2 ’

rie M u m-—mMacchl GOLIIONO M MaJeHLKOTO MIAPOB, 8 U M U— X
cKopocTH nocsie coynapenusi. [TpeoGpasyem Buipasenus (1) x Bumy

M (vo—v)=2mu cosa, M (vf—0?)=2mu?. 2)
Boaseqem nmepsoe M3 ypaBHeHHil (2) B KBaApaT M MOAeNHM Ha BTOpOe:
M (vo—0)/(vy+v) =2m cos? a. 3)

ﬂﬁu HeneHUM OTOPOUIEH CJiyyalt U=y, KOrAa CKOPOCTb GOJbIIOro Iiapa
He H3MeHseTCH, T. C. COyAapcHHS He npoucxoauT. M3 ypasuenus (3)
HMeeM

v=10y(M —2mcos? a)/(M +-2m cos? «).
Paccmarpusan Tpeyronsiuk BAC, nonyunM cos®a=8/9. Vuntemas
TaKxe, 4T0 M =8m, HaX0AUM OKOHYaTeNbHO ¥=7Tv,/11.

248. Tlocne coylnapeHus BTOpPOH [ap €O CKOPOCTbio 4 GyAeT ABH-
ratbca MO NPSMON, coeAMHSAOWER LEHTPHl WIAPOB B MOMEHT COyRapeHus
(cv. samauy 247), a  nepBBlt—cO
CKOpOCTbIO ¥ MOA YIIOM & K Hel
(puc. 269). 3anuueM 3aKOH COXpaHeHHS
MMIyJbca AN NPACKUMI Ha HanpasJe-
.HUS, MapajiesbHOe 3TOH MPAMOH H nep-
MeHIMKYAAPHOe K Helf, a TaKXke 3aKOH
COXpaHeHHS JHEPrUH:

mug Cos 0y = muv cos & -4-mu,
muy-sin oy =muv sin o,

M v

mus/2 = mv?/2 -+ mu?/2, @ Puc. 269.

rie m—macca kaxnoro wapa, CoxpatuM ypasHenus (1) na rm, Bosse-
JleM KaxJoe H3 HHX B KBalpaT U CJOXKHM:

v =2+ 20w cos &+ 03, ®)

CokpatuB (2) Ha m/2 ®m BbIYTH NOJyuYeHHOE BhIpaxenue u3 (3), mOJyunm
2ovu cos a=0; oTciona umeem cos =0, T. e, w=um/2.

249. TIlycTe cropocTh BTOpoOro mapa Ro yaapa vy > 0. Torza cko-
pOCTb BTOPOrO [mapa 10 yAapa v, < 0, YuuToiBasl 38HaKH Uj H Uy, HalleM
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H3 $OpMYN, FONYdeHHLIX B 3agaue 242, CKopoeTH RMepBOTO H BTOPOrO
WIapoB AocNé yhapa:
fmi—my) 01—'2'"30% o (mi—mg) v34-2mivy

my -+ my ml+m,

01

Tak Kak mi > my, T0 v, > 0 B MoGom cayuae, JlAs BHNOTHEHHS Tpe-
GoBaHus v{ > 0 neo6x0nMMO, 4TOGH

(mi—my) vi > 2myvy, uAN  mifmg—1 > 2vs/vy,
C zpyrofi CTOpOHBI, COrIaCHO YCNOBHIO 8allavH

" e}
.mlvl 2 m202 ]/- mi
5 =k ) HJI 1)
ChnenopatesIbHO,

2
l>—]/-—; oTciona —>lin L

Tak KaKk nocie yyeTa 3HaKOB CKOpocTeHd Besfe NOAPa3yMeBalOTCH HX

moAyan, 1o K3 (1) caenyer, uTo lelm, > 0. TMosTomy peieHue Hepa-
BEHCTBAa CO SHAKOM MHHYC cJleayeT oT6pocHTb. Takum o6pasom,

vp/vy > (14 VEE L 1)/k2. )
YunthiBan, 4to m; > my; u3 Gopmyan (l) ameem
vofvy > 1/k, @)

W3 uepaBencts (2) m (3) caeayeT B3ATb HepaBeHCTBO (2), Kak €oJce
CHJIbHOe (YHCAHTeNIb B NPABOH ero wacTH €oabile R, H, CJIeAOBaTENbHO,
npapas yactb Gombiue 1/k). [Npu k=4/3 noayunm vy/vi > 3/2.

260. h=4Im}/(m; -+ my)?=12,5 cm.

251. [llapukn coynapsiotcs Ha BhicoTe h=3v}/8g; nepsuii maphnk
noiHMMeTcs Ha BhcoTy "H=10}/2g.

262, TNonnan sneprust B mepBLI MOMEHT MOCJe B3PHBA

E = (nij -+ my) gh -+ myvie/2-Fmyv3e/2,

rfie Ujg H Ugg— CKOPOCTH OCKOJIKOB B STOT MOMeHT. Tak Kak B3pEIB Npo-
TeKanm OueHb G6HICTPO, TO HMIYJILCOM CHJN TSHIKECTH 33 APeMs B3pHBA
MOXHO npeHe6peub H AJIS HaXOMAEHHS COOTHOUIEHHS MEXIY CKOPOCTAMH
OCKOJIKOB B MNEPBEIi MOMEHT NoOCJe B3pLIBA MOXXHO NPHMEHHTb 3aKOH
COXpPAaHEHHS] HMNYNbCal mqVjg-1-MaUey=0, Pemas cucremy 3THX aBYX
ypaBHeHHH, Haiillem

my E— (mi+m,) gh v l/2mlE (my+m,) gh
h— [y 20 =

my mi—+my my—-mg

Upp=—

HIcKoMble CKOPOCTH OCKOJKOB GYAyT
U=V —gI & —164 M/c, vy=uvy—gl ~ 245 M/c,
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-§ 8. lunamuka BPaUlaTEAbHOTO JBHIKEHHS
MV 2gl—mp
2 (M~+m) Vel
1 kg :
254- n > 2—;{ V‘E ~ 0,16 06/(:0

253, f= o l/.,igz 1 MHH,
® R

266. k=uv?/Rg =~ 0,2.

267. A=2n2R*m (nj—nj)=15,8 Iix.

258. F/mg=0?D/2g=40.

259. B BepuuHe NeTVIH Ha MHJOTA AefiCTBYIOT CHJI2 THAXKECTH Mg H
cHsia peakuumn N cO CTOPOHB KpecJsa, HampasJjeHfias BHu3 (puc. 270, a),
HJH CO CTOPOHHI peMHel, HanpasJeHHas BBepx (puc. 270, 6). DTH cuJbl

253. a =2 arccos

Puc, 270.

COOGHIAIOT HEOGXOAHMOe 1/If BpalleHHs LEeHTPOCTPEMHTEIbHOE YCKOpeHHe,
CnenoBatesbHo, B 0GIEM cayyae
mv?/R=mg-+N.

[Mpu poctatouno Goablnod CcKopocTh camoneta muv?/R > mg u N >0,
T. e. N HanpaBJeHa B Ty Xe CTOPOHY, YTO H CHJIA THAXKECTH, H, CJeio-
BaTesIbHO, NMHJIOT GyleT mpHAKaT K xpecay (puc. 270, a). [pu mv?/R=mg
OuJAOT mepecTaeT AaBHTh Ha Kpecao. HakoHel, NMpH HACTONBKO MaJIoit
ckopoctH, uto mvi/R < mg, cuna N < 0. B 3ToM cayyae nuJor nmosu-
caeT Ha peMHAX ® chaa N Gyzer Hanpas/cHa BBepx (puc. 270, 6).
Takum o6pa3oM, MHHHMaJbHas CKOPOCTb OIn-
peAensieTcs HepasencTBoM v?/R =g, oTciola
V> l/-g_Rz 180 xm/u.

260. v<<2n } I/g=3,l4c.

261. F= (2rn)? (lymi— lyms).

262. Cusbl, ZeficTayomue Ha aBTOMOGH.B
BLOMb  pajMyca MocTa, H30(paeHbl  Hd
puc. 271: mg—cnaa taxectn, N —cuna peax-
uud Mocta. [Jo tpetbemy 3sakoHy Helotona
HCKOMas CHsa JaBiacHus F paBHa 1Mo Mmoay-
Jo cuje peakumum Mocta N, CorsnacHo BTopoMy 3akoHy HbioTona
IeHTPOCTPeMATeIbHOE YCKOpeHUe aBTOMOOHJA onpefesifeTcs CyMMOH CHA,

MT

Puc. 271.



JieCTBYIOIIHX Ha Hero BROJbL palhyca: OKPYXKHOCTH, NO KOTOpPOH OH
JBHIKETCS:

mvt/R=mg—N; orciona F=N=mg—mv?/R=7,8xH,
Cuia JaBjleHHsl HAa MOCT CTaHeT PaBHOH HYJIO NpH muin/R =rmg.

Ci1e/0BaTeNbHO Umin=V gR ~ 80 km/u. Tlpu cxopocTs, npeBHwapmeil
Umin, aBTOMOGHJb He GYJIeT OKashiBaTb RaBJIEHHE HA MOCT.

263. B ominume or 3ajaun 262, sfiecb K HEHTPY OKPYMKHOCTH, IO
KOTOPOU- TIPOHCXORNT JBMIKEHUE aBTOMOGHJSA, HanpaBJieHa CHJIa PeaKLHH

Puc. 272: Puc. 273

mocta N, a ne cuaa TsxecTR mg (puc. 272), Cornacuo BTOpOMy 3aKOHy
Huiorosa mv?/R= N—mg. Uckoman cuna
F=N=mg-+mv*/R ~ 21,6 kH.

264. Bposnb paamyca Mocta Ha aBTOMOOUJb JAeHCTBYIOT CHJIa PeaK 1HH
mocta N M NpoeKuus CHJM TsaKecTH mgcosa (puc, 273), Coraacno
BTOpOMY. 3aKoHy HbloTOHa HCKOMas cuaa

‘ F=N=mg coso.—mv?/R,
Ona ZoeTHTHeT MakcumyMma npy a=0,

265. MakcuManbHafd CuAA AaBJEeHHA Ha MocT GyleT B BepXHel Touke
mocTa (cM, sajauy 264). MHUHEMAJbHO AOMYCTHMYIO CKOPOCTb U MOMXHO
HaliTn u3 BupaXeuns mg—F =mv?/R, rne
m—mMacca  rpysosuka. CJefopateblio,
JIO/DKHO BHINOJIHATBLC  HEPaBEHCTBO U=
= V R (mg— F)/m. Pannyc KpuBu3nb Mo-
cTa onpelens€Tcs 43 Tpeyroanlinka ACO
(puc.274). [lo Tecpeme [Inbaropa R2=
=d?/4+4 (R —h)?; oTCi0Na paiHyc Kpusn3-
Hol R =(4h*+d?/8h. C yuetoM sTorO
noayuum, uto v == 40,6 km/u.

266. FIckOoMyl0 CKOPOCTb MOXHO HaiTh

Puc, 274, C MOMOMLbIO 3aKOH3 COXpaHenusn 3SHEpPruu.

Ecnu 3a HyneBoit ypoBeHb NOTeHLHAILHON

SHePTHH NPHHATL TOPH301TAJAbHYIO MJI0OCKOCTb, NPOXOASINYIO Y€pe3 TOUKY
0, T0 navaJbRas sleprusi rpysos 6yaer paBHa HyJo. [TosTomy Gyaer pasha
HYJMIO U MOJHAn KOHeynas Sleprus rpy3oB B TOT MOMEHT, KOTAa CTEps
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Kevb 3aliMeT BepTHKaabvoe noJoxenne. OGosnaumB uepes m Maccy
KaXJOTO M3 MajbiX Ipy3oB, GyleM MMeTh

20)2 | 2m H
2 +m(v) v?

l
—}——-—- mg——mg1+2mg§-=0
(31ech .yyTeHo, YTO CKOPOCTb MaJOro rpys3a Ha KOHUE CTepXHS BABOG
Cosiblie CKOPOCTH CPeLHero rpysa); orcioja== vVgl/?.
267. [lefictBylomue Ha CHCTEMY YeJIOBEK — Tpaneyns CHJAH H306pa-
Kenbl Ha puc. 275. Tak KaK B HHXHeR TOUKe TPaeKTODHH Yesl0BeK

2 ¢ A
i
. i
T oa A l
. T
L v_;__—
my mg
Puc. 275. Puc. 276.

.
HMeeT YycKopende v2/l, HanpapjeHHOe BBepX, TO €OIJIACHO BTOPOMY
sakony HbioToHa '

'ﬂ—‘ZT—-mg, OTCIOAa 7‘=ﬂj3 —|~ﬂg- ~ 500 H,
[} 20 0.2 .

268. MaKcuMaJblylO CHJIY HaTsKelus HWTb HMCET B MOMEHT, KOMfa
LapHK MPOXOAHT Yepes TNoJoNeHHe paBRopecHsi, MMenno B sToff Touke
CKOPOCTb MapHKa MaKCHMaJbHa, a CHJI3 HaTAXeHHs RaNpaBJieHa NPOTHB
cuabl TaitecTH (puc. 276). Ilo propomy 3akony Hbiotona mu?/l=aT —mg,

rae l—nauna nuta, a T'—ee cuaa svataxe-

nusi, CKOpocTb U WMapHKa HafileM M3 3aKona /”'-(,ﬁ},,l;‘\\

coxpanenus sweprum: mv?/2=mgl. Hckaio- Ve A 1 \

yas M3 9THX ABYX ypaBHeunil v, umeeMm T = ,’ )

=3mg. -1 . \‘
269. YpaBHenus ABHMEHHS JJA Tpy3HKa \\ }

B BepXlieil ¥ HHXHEHR TOYKaX TPaeKTOPHH sa- \ I /

nuwmyTes B Buie (puc. 277) o 2 -

mol=mg+T,;, mw*l=Ty,—mg, ﬂ:g
rje o= 25tn—yrjaoBas CKOPOCTb BpaUICHHS; Puc. 277,

o1CI0Aa
Ty=mo*l—mg = 31,35 H, T,=mw2l+mg ~ 31,75 H.
270. a) Ty—Ty=2mg; 6) Ty—T,=6mg; 3acce Ty u Ty—cunn
FaTSKEHNs IITAHTH TPH NONOKEHHH Tela BBEPXy W BHH3Y,
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271. Brtopo#t saxon HbiotToHa B MOMEHT, KOTXa IIApHK MNPOXO-
AT TOJOMEHHE PABHOBECHs, MOMHO 3amucats B supe my/l=T—mg
(puc. 278). CKOpOCTb IIapHKa B HHXKHell TOUKe TPAEKTOPHH MOXKHO
HalilTH M3 3aKOHA  COXDaHeHHs  SHEprHu: mv2/2=
=mgl (1 —cos ). Hutb o6opsetcs, ecan T >2mg.
CunenoBatennto, cos o < 1/2, 1. e. o > 60°,

272, cosa=1—(l—a) (T —mg)/2mgl.

273. my/my =3, TaK KaK OCb ROJIKHA NPOXOJAHThL
gepe3 IEHTP Mace CHCTEMBI.

274. o=V g/(R—h).

275. T'py3 macchl my JOJIKeH HaXOLHTbCA Ia
pacCTOSiHHA  xy=1myl/(m;--m,) oT ocu Bpawenus; T ==
=mimyle?®/(m; 4 my).

Puc. 278. 276. MasbunK ABHKETCS B TOPH3OHTaJbLNOW MJO-
CKOCTH MO OKpYXKHOCTH paguyca R=Isin~, rae o—
yroJ MexAy KaHaToM H BepTHKagbio (puc. 279). Llentpoctpemutesnioit
cunoli, feficTByome#l Ha Majbuuka, spasercs npoekuus F=T sina
cuJibl HaTsokenHst T kanata Wa Hanpasjende pafuyca (MPOeKUHs CHIL
TSDKECTH, AelCTBYIOWeN na MaJbuHKa, Na
5TO HanpasJieliHe paBHA LYJIO). Y UHTHI-
Basl, 4TO YyrJaosas CKOPOCTb MaJLUYHKa
®=27n, 3andmwemM BTOpoil 3akon HuloTo-
Ha A8 ABHMEHHS! M0 OKPYHHOCTH:

Teose me!R=F, wuan A4n?n?misina=T sin«;

——m T e——l orcioda T =4n?n®ml ~ 355 H.

1 ~ .
____#9 N 277. UentpocTpeMuTenbHof CHJION,

) 4 - o
R 1 7 ReficTBYyOlefl HAa KAMEHb, HBJASETCH [POEK-
\“":"‘""' uusd F=T sin o cHlsl BAaTAXKEHHS BEpesn-
mg ku T Ha HanpaBaenue paamnyca (puc.279),
Puc. 279. rie o.—yroJ, KOTOpb/i BepeBKa cocTan-

JsieT ¢ BepTHKaabio. Bropoit 3akon Heroro-

Ha JJIs ABHIKEHHS] KaMlis [0 OKPYKHOCTH paluyca R Gyner uMeTb BHA

mw?R =T sino, )

rie ®=2m/T—yrjosas CKOpocTb Kammsi, a m—ero Mmacca. Tak Kak

B BEPTHKAJbIOM HaNpapjelHu YCKODEHHs Y KaMHA HeT, TO NpOeKuHH

Ha BEPTHKadb CHJ, AEHCTBYIOUMX HAa HETo, PaBHH MO MOAYJIO H Npo-
THBOIOJIOXKHBI 0 HANPABJAEHHUIO, T. €.

T cos a=mg. 2)

Pasnenus (1) na (2), nonyunm tg a=w’R/g. Yuutnas, uto R=htga

W, clefoBatenbho, wh/g=1, noayunm o=} g/h u 1=2n Y hjg=
~ 2,25¢c.

278. T=mg V'5 (cm. 3anaun 276 u 277),
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279. Ha mapuk AelCTBYIOT chJAa TSKECTH mg H €nNa nataxerna T
HutH (puc. 280). JiBHMEHHe ero OTHOCHTENLHO 3eMAM CKA2AHBaeTCH
H3 JIBHKeHHS NO BepTHKAJIH BMecTe € ANQTOM H O6paiReBHs BOKDYF
och AO. 3annmemM BTOpoit 3akoH HploTOHa AJNS NpoekuHft Ha BepTH-
KaJlbHOe HanpabJieHHe W Ha HanpaBJeHne '
paguyca OB OKDYXHOCTH, ONHCHIBAEMON
wapHKoM:
ma=mg—T cosa, mo?lsine=Tsna,
rle @—YyraoBas CKOPOCTb IIAapHKa, #H—
ero macca. Mckiiouass U3 5THX ypaBHeHwuiI
T, noayunm @*l=(g—a)/cos a; orciofia

~o

t=2n/0=2x V 1cos af(g—a). \\\
_ @un)?ml—F !
280. lo= (2nn)? (mg —F cos @) g e e e
281. Cuam, JAelicTBylomuie Ha map, mg
nao6paxenst Ha puc. 281: T —cuna na- Puc. 280.

TAMEHUS HHTH, mg—CHJIa TAXECTH (UeHTp
OKPYKHOCTH, N0 KOTOpPOit ABHIKETCA Baroi, crnpasa oT aroua). [lentpocrpe-
MUTE/ILHOM CHJION A1 m2pa SBAAETCS NPOEKLUHsT CHALI HaTsKeHud T ha Ha-
upapeine pamuyca (NPOEKIHS CHJBI TAXKECTH Ha 37D HampaBlieHHe
paBna nyJaw). Bropolt sawon Holotona nas nsuKeHHst MO OKPyMHOCTH
B 95TOM CJiyuae MOXHO 3alHCcaTb B BHEe
i mvl/R=T sin . B BepTRKaALHOM Hampas-

chsa, \ JICHWH YCKOpDEHHs1 y wapa HET; MNO3ITOMY

220 { NPOEKUHN Ha BepTHKa/b CHJ, JAeHCTBYIO-

7 : WHX Ha wap, paBHB NO MOAYJIO "R Npo-

Tsinad THBOMOJIOXHB 1O HanpaBJeHHIO, T. €.
mg
i

Vs

Puc. 281. Puc. 282.

mg=T cosc.. Pasnesns nepsoe YypaBHEHHe Ha BTOpoe, MOJYYHM

v}/Rg=tga, orkyia v=V Rglga ~ 112 km/y,

Cuna natskenus HUTR T =mg/cos a a2 137 H.

282, [loka Teso He NOKHHYJO NOBEPXHOCTb MoJycdeph, Ha Hero,
KPOMEe CHJbBl TSKeCTH mg, AeHCTBYeT eile CHJa peaKknuu omope N
(puc. 282). Bropoit 3aken HuioTona ans IBHXEHHA no Roaycdepe
UMEET BHA

mv?/R=mg cos 1—N,
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T. €.. IIPOM3BEACHHE MaCChl Tejla HH MEHTPOCTPEMHTENbHOe YCKOpeHHe
PaBHO CyMME MNpOeKIHA Ha paguyc mojychepbl CHJI, AeHCTBYIOUIHX Ha
vess0 (Yros o ompefesifeT NMONOXKEeHHe Teda HAa momychepe).

B MoMeHT, KOTAa ‘cHJia peakuuu onopst N jenaetcs papioli Hymo,
Tesi0 OTphIBaeTCs .« OT .moaychepet. CooTBeTCTBYIOUME YrOJ O HaXOXUM
H3 ypasHeHus mv%/R=mg cos a. Hcnonb3ys 3akoH COXpaHeHHH SHep-

ruy, MOXHQ 3amHCaTb
mgR =mv?/2+mgR cos c.

CneposatenbHo, 2 (1—cos a)=cos a; orcioka cos a=2/3. Uckomas
BhicotTa A= R cos a=2R/3.

) 283. Corsacho Tpetbemy 3akony Hbiotona cmna nasienus F koneu-
ka Ha GOJblIOe KOJBLUO PaBHA MO MORYJIO CHJIe peakuuu N co cTopoust
Gosnboro konbua: F=N=mg(1—3h/R). lpu h < R/3 cuna Rasneuns
KoJiledyka HampaBJeHa K LEHTpY GoJburoro Koabua, a npu h > R/3 —
OT i(eHTpa.

284. Teno oTpbiBaeTCa OT MOBEPXHOCTH MET/IH B Touke B (puc. 283),
KOTAa CHRa PeaKnuM CO CTOPONBl MOBEPXHOCTH MNeTJH CTAHOBHTCHA paB-
HOH HYMI0O H UEHTPOCTPEMHTENBHON , CHNIOM
SIBJIICTCA MPOEKIHS mg COS G CHABl TAXKe-
ctu mg Ha paguyc. CnefosaTtesnno, Kak
H B 32%ade 282, 3/eCb NOMIKHBI BHIMOJHATH-
csi propolt sakon HbioTona u sakou coxpa-
HeHUS SHEPTHH:
muv/R=mgcos o, mgH,=mv%2+ mgh.
YuuteBasa, 910 h= R (1 4-cos &), u3 9THUX
ypaBHeHm‘fi [3aX0AMM, 4TO cOS &t =2/3, T. e,
h=5R/3,

YTo6bl Tes0 HC OTOPBaJOCH OT NMETAH B ee BCPXHeH TOuke, KOrRa
a=0 u h=2R, ucxopible ypaBHCHHN NOJUKHBI HMeTb BUJ

mv?/R=mg, mgH=mv?/24-2mgR,

Prc. 263.

Hs stuk ypasnennit nonyuum H=D5R/2.

285. Ha Besocunenycta m BenocHneld AeficTBYIOT: CHIA TAMeCTH mg,
cHJla DeaKkLHH NMOBEepXHOCTH 3emanm N i cuna’ Tpenus [ (puc. 284). Tak
KaK LEHTPp Macc He nepemeuiaercs no sepruxann, o N —mg=0. He-
o6xouMoe IJIsl JBHIKEHHS MO OKPYKHOCTH LEHTPOCTPEeMHTeNbHOEe YCKO-
peHue cooGuraetcsi cuiaoli Tpenus: muv%/R=f. Maccy cucTeMnl BeslocH-
nexucT —BeJocHmen ‘GyAeM CUMTAaThb COCPENOTOYCHNOH B LEHTpe Macc.
Torza nanpasJjienHe pe3yibTHpytomei cuianl N--f coBnanaer ¢ manpas-
JIeHHEM BJOJb BeJIOCHIIEAa K LEHTPY MaccC CHCTEMBI BCJIOCHTIEHCT — Be-
nocunes. Iostomy f=N ctg oo=mgctg 0. [oncTtapasia 370 3Havenwue f

B ypaBHeHHE IBHUXEHUS, HalileM U= VgR ctg o,
286. Cuabl, JefiCTBYIOIUHe HA BEJOCUNE], C BENOCHITELHCTOM, H300pa-
KeHbl Ha puc. 285. Tak Kak MO;<HO CYUMTATh, YTO MOMCHT CHJl OTHOCH-
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TeNLHO WEHTPa Macc BeJIOCHIENa C BeJOCHNEXHCTOM paBeH HyJI0, TO
cula TpeHHs OTCYTCTBYeT. PaBeHCTBO HYJIO CYMMB NMPOeKUHH CHJ Ha
BepTHKaJbHOE |HanpaBleHHe JaeT YypaBHenHe N cos o==mg, OTKYyAa
N=mg/cos a. Ilo TpeTbeMy 3akoHy HbloToHa ¢ Takoii e nmo Moayaio
CuIoH BeJocHnen 6GyaeT NaBHTb Ha Jiopory.

LlenTpocrpeMuTespHOE  yCKOpeHHe. coobMlaeTcss NpoeKiHed CHIM
peaKuHH NOJNOTHA JoporH N Ha ropH3oHTa/bHOE HanpaBleHHe:
mv?/R=Nsina=mgtga; otciona v=y Rgigg,
287. a.=arctg (Rg/v?).

§ 9. 3aKoH BCEMHPHOro TATOTEHHS

288. F=2.10%0 H,

289. Yenosex npuirmer Ha JlyHe B 6 pa3 BHme M Zanbme, yem
Ha 3ewmae,

290. v=V R 18/6 = 1,7 xm/c,
291, Ha mg/4.

e (72)
292, =g—| 5~ ) =1,65m/c?,
€n m3 \Rp
293. go=gRPc/R3p3 = 270 M/c2,
204. A=mv?/2=mgR/2=16T1lx,

295. T =V 2n2r8/ym=1,57.10c.
288. p=3v?r /4nyR® = 0,5:10° kr/m®,

Ry h \3 2
297. T=2n —_— 14+— ). YunrtwBag, uto g =~ ym./R,’
l ?m3+( + R3) g R Ymg/ Ry,

B npeHe6peras KB3aApaToM H KyOoM OTHOUIEHHS h/R3, nainem T
~2n V Ry/g+3hig.
298, T=4n V2R3/g =~ 3u 58 mun,

299. ro=1/ gRAT*/4s* ~ 42 400 k,
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300. T=2n Vf?l/gRa ~ 27 cyT,

T 301. Ha resno, moaBemieHHOe K JAHHaMOMeTpY,
NeHCTBYIOT CHJIa THXECTH mg U CHIAa HaTsKEHHA
T npyxuss AmHamomertpa (puc, 286), OGe cuawl
HanpasjieHH BIOJb pafuyca miaaHetel. Ha sksaro-
L%:j pe Teso ABHIKETCA MO OKPYXKHOCTH CO CKOPOCTbIO
v=2nR/t, rie. R —paauyc mraxetH. PasHocth cHJ
777 mg—T coofliaeT Teqy HMEHTPOCTPEMHTENbHOE YCKO-

Puc. 286. penue. Corsacno BTopomy 3axkoHy HbioToHa

mvt/R=4n?mR/1?=mg—T,

Ilo ycaosuio Samaun T =0,9mg. Cuia TAMECTH y MNOBEPXHOCTH MJa-
vethl mg=myM/R?, rae M —ee wmacca. Hckomywo nnoThocts p =

M "
=g RE/3 VOKHO HATH, NOICTABHB B ypaBHeHHE ABUNKCHHA BbIpaXKe-
HHA B CHI mg M T p=3m/0,1y12 ~ 3,03.10% kr/m3,

§ 10. I'uppo- m aspomexaHuka

302. He uameHurcs.

303. p=pyg (4V/nD%—h) = 1,2 k[a,

304. h=R.

305. JaBsenue (B MM PT. CT.) BBIYUCJSIOT N0 GopMydie p= py —pPol/p,
pre p=13,6-10% xr/mM®— mioTHOCTE pTyTH, a [ BHIpaXeHO B MHJAHMET-
pax. HckoMoe nanesne p=752,6 MM pT, CT,

806. [laBmenue B J11060% TOYKe COCYAa C JKHUAKOCTbIO cornacno 3a-
xony Ilackajs 3aBHCHT TOJBKO OT BHICOTH, Ha rparume passena macna
C BOJOH y OTKPBITOrO KOHIIA COCY/a AaBJIeHHe BOAB GYAET Ppp == Py pogfi.
C npyro#t CTOpPOHBI PA3HOCTb JAaBJeHHH Macsa BHYTPH COCyAa MeMay
TOYKONX A M rpaHuueit pasfesa Macsna ¢ BOAOH OMpeAensieTCa BHICOTOM
cron6a Macna: prp—p=pgh; OTCIA3 p=po+

f7=—=—— A& gl —ph)=120,6 klla.

A ——_— | | 307. hy=ph/py=18cm.
N=——=1 ia 308. h=2p,l/(30—po).
—— 2\ 309. f=(m-peV)/20S.

}rg %:;_f_'_. 2 310. F=fn/H=10kH,

311, S/s=mghn/A =490,

312, Wckomoe pasnenne p=poghy;-+pgh,,
rie hi H hy—BLICOTHI CTONOOB BOAB H PTYTH
(pHc, 287). CorsiacHo yC/IOBHIO 3ajauH H=h;+hy u pyS=ph,S, rae
S —nJomaap NonepevyHoro cedeHMs cocyia. Pemms nosyueHnyio cuctemy
ypashennit, HaitaeM p=2p,0gH /(0o p) ~ 26,1 klla,

813, m=pyphS/(py—p)=3,6 kr,

814, Vi< (p2a—p0) Vo/(po—p1) =170,

mpe—py__ _
316, h= 5 b — "= —2,5cM (ypoBeHb MOHU3HTCH),
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316. p=(py—p1). (R/1)*+pi.

317. m=(py—p)-nD%/4 ~ 74 xr,

318. P= Py (1+ps/p)=1472,205 H.
319, p=poPg/(Ps— P¢) = 2,5.10% xr/m3,
%—.—o,mo3 KE/MS, p= PP_POPn =9.10° Kr/u®,
321. T=gS [pl—p, (!—1/4)] = 440 H.

822. V= [Ps (0— po) —Po (0—p06)1/80 (00—p6) = 10 cm®,

323. m=my (1—p/pu)+Vp =~ 881,08r.

324, m;=296r; my=1204r,

325. Coxpanntcs.

326. p=2pek (1 —k/2) =0,36-10% kr/m®,

Iy 4nr® -

320, P =

328. PaBencTBO MOMERTOB CHJI, H300paXeHHHX Ha puc. 288, oTHo-
cHTesibHO OcH phiuara (touku O) No3Eoaser sanucaTb ypasHeHHe Mgl —
— Fly=mgly, rne Mg=pgl® n F= L
=pog213/$—cu.na TSXKECTH H BHITaJ- 4 f=<
KMBalowas cHJa, JeficTByomHe Ha

ly

Ky6, mg—CHJa TAXKeCTH, AeHCTBYIO-
mast Ha rHpIO, P — MJIOTHOCTb BelIeCT- []
Ba Ky6a. Tak Kak cBO6OAHO MJaBaio-
wwit Ky6 norpyxeH s BoAy Ha 3/4 cBo- mg¥

ero o6vema, To p =3p,/4. INloncrasus Puc. 9288.
BbIpaXeHHss 1Jsi cun mg u F n s
NJIOTHOCTH P B HCXOAHOE ypasHenue, noayuuM = 4mly/pyl; = 4 cM.

329. Tlocme Toro Kak KOpOGOYKY OMYCTHJAM B COCYA, 06beM cofep-
JKHMOTO COCYAd, HAaXORAMETOCH HHMXe YPOBHS BOXH, BKJIOYas Temepb
d MOABOAHYIO 43aCThb KOPOGOYKH, YBeJWYHJCS Ha BeJauyHHy S/, rge S —
njaowaib nonepeyHoro cevenus cocyna. Ho Ttak kak o6beM BOAM B co-
Cylle He H3MCHHJCS, TO YyBejHueHHe ofbeMa Kak pa3 paBHO o0neMy
TI0/IBOAHOI 4acTH KOPOGOUKH, T. €. 06beMy BHITECHEHHOH €10 BOIH. .

O6bveM xopoGoukH V MOXHO HalTH H3 PaBEHCTBA CHJH TIXKECTH
¥ BHITaJKHBalOWeN CHJL, JAelicTBYIOMMX Ha KopoGouky: Vpg=Sip,g.
Ecan 66 kKopoGouka cpasy yTOHYJa, TO ypoBeHb BOAbI B COCYJe MOAHSAJICH
6hl Ha BeJHYHHY X; KOTOPYIO MOXHO HaHTH H3 paseHcTBa Sx=V =
= peS!/p. Tlpn nortonnenun KOpoGOUKM YPOBEHb BOALI OMYCTHTCHA Ha
seqnunny |—x=1(1—pq/p) = 1,74 cm.

330. ITocne Toro kak Ha mnepsulii Ky6 NOJIOMEH BTOPOH, nepBhil
ky6 norpyxaercs B pryTh eme ua 0,3 yacTu cBoero o6bema. Ciezosa-
TeJbHO, MJIOTHOCTL MaTepHaJja BToporo Kyba (o, =0,3p==4,08.10% xr/md.
PapHoBecHe GyA€T HeyCTOHUMBHIM, TaK KaK NDH OTRJIONEHHH KyGoB oT
NoJIOXeHHsI PABHOBECHS BO3HHKAeT MOMEHT CHJ, eme 60Jbme HaKMo-
Haomu i cucteMy (pHc. 289, rae Mg—cnaa TaXeCTH, AeHCTBYHOIas
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‘ma cicTemy Ky6oB, F—BHTAIKMBAOWAS CHJIA, TOUKA MPHUIOKEHHS xoq
TOpOit MpH HapyLMeHUH DABHOBECHS CMelieHa ornocutenpud ocu 00):

331. Ha ky6 Brosib BepTHKadm HelcTByioT Tpu cuisl (puc, 290):
cuna TtamectTh Mg=pgl3, cuna RapjieHHsT Ha BePXHIOW rpanb Fy=
= 0;g (h—x) [* W cuna AaBreHHs Ha HUXHIOW rpans Fy=[pigh 4
< pog (I —x)] 2. Tlpu pasuosecun Fi-+4pglf—F,=0;o01ciona pl—p;x =
= pyl —p,x. B Bepxnelt KHAKOCTH HaXOAMTCHA 4HacThb Ky6a, HMeHOULas

: - _;E-'_r{qf_—a‘ﬁ
o) PN
= W=

Puc. 289. Puc. 290.

obvem V= 2x. CiejloBatensHo, B BepXHeil MH/IKOCTH HAXORHTCA YacTh
o6bema, paBHas V/[3=x/l. Kak BbiTeéKaeT H3 MONy4EHHOTO ypaBHEHuS,
x/l=(pz—p)/(ps—p1)- }
332. [Ilorpyxenuas B pPTYyTb 4acTb o6Gbema Ky6a paBHa
1—3p/4 (p—po) =0,19.
333. f=p,Vg=9,8mH,
334. a=g/2=4,9 m/c
pg—or (@49,
o35, Vo= V1= 5 Ve
336. A=g(p—po)hV = 73,5 KII)K.
337. AU =mgh (0i/ps—1)=—0,49 Iix (noteHumuanphas sHeprus
yMEeHbUIHJACD).
338. AU = (nud®po—m) gh ~ 265 [k (noTeHuHa/bHasa SHEPrus yBe-
JIHYHJIACD).
339. A= (pp—p) H/p=9cm.
340. Ha manslit anmeMeHT BOAK Am y MNOBepXHOCTH LeliCTBYIOT CHJIa
peakuuu AN cO CTOPOHBl AHA COCyla, MepleHAHKYyJIApHas K nopepx-
HOCTH, ® cHJa TsxectH Amg (puc. 291),
AV CyMMa 3THX CHJ ROJKHA CbiTh [OPHIOHTAJb-
ﬁ HA, TaK KaK 3JIeMeHT BMecTe C COCYAOM [BH-
KeTC, UMes TOPH3OHTaNnbHOE YCKOpeHHe a.
ITo BTopoMy 3akoHy Hbiorona Ama=Amg tg «;
oTciofa tg a=a/g.
341, h=V7/2gSt=5w.
342. Umnyanc F Af cuuel, peiictByromeit
Ha CTeHKY, pasell [10 MOAYJIID M3MEHEHHIO HM-
myJbca CTpyu BOJABL 3a Bpema Af, Tak Kak 1o
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Tpetbemy 3akoHy HbioTowa cuel B3auMOfeACTBHA CTERRH 0 €TpYW
paBHEL. 3a Bpema At Yepea cedenne TPyGKu npmeqe'r Macca BOAW
m'=poSv Af. Cornacso yc.nonmo 3ala4H KOHEUYHas CKOPOCTh BOLH B rO-
pH30HTAaJLHOM HaNpaBJeHHu paBHa HyJ0. [loaToMy 3a Bpems A! umnyJbe
CTPYH BOAB H3MeHHTCA Ha Ap=mv=p,Sv®Af, CienoBatensho, F =
= poSv?=40 H.

343, Yno6ree pemath 3aauy, CUMTas KaTep HeMOABHXKHLIM, a BOLY —
IBHXKYLIEHCs OTHOCHTENIbHO Hero co CKopocteio v. Torza pofa B Tpy6Ke
noAHHMeTC BBepX, MnpuoGpeTass HEKOTOPbI 3amac MOTeHUHATbHOM
3HEPrUM 33 CUeT. KHHETHYECKONl SHEPTHH KHAKOCTH, [OCTynaiouef
B HHXKHUA KOHELW TPYOKH..3aKOH COXpaHEHHS| 3HePrud LS eXHHUIE
o6beMa KUAKOCTH 6yHeT MMeTh BHA pov%/2= pogh; orciona A =v?%/2g =
~ 1,3m.

344. v V 2gh = 4,4 m/c (cm. sanaay 343).

845. F=2pghS=2pS, rne p—nasnenue y nua. Boma geiicteyer
Ha CTEHKY C OTBepPCTHeM ¢ CHJIOH Ha 2pS wmeHbmell, YyeM Ha MPOTHBO-
MOJIOKHYIO CTEHKY, a He Ha pS, KaK MO0 Gbl MOKa3aThCs Ha IepBHIA
B3MVIAA. DTO CBS3aHO G YMEHbIIEHH-
€M JaBJeHHs Ha CTEHKY C OTBEPCTHEM
BcseAcTBHe Coabuie CKOpOCTH Te-
YeHUA BOXBI Y STOH CTEHKH.

346. Ilycts sa Bpems Af nop-
(weHb MepeMetaeTcs Ha PacCTOSHHS /
u At (puc. 292), rme u-—CKOPOCTh Puc. 292.
nopwas. Torxa cnaa F cosepmut
sa sro ppema paGoty A=Fu Al 3a spema Af BLTeKaeT Mmacca KHA-
kocTh m=pSu A¢, [ToaToMy u3MeHeHHe KHHETUUECKON SHCPrHU XKHUIKO-
ctu paeuHo oSu Af (v3/2—u?/2). D10 wu3MeHeHHe NPOU3OMJIO 3a cyer
paGoTel BHemHel cuaw F. CienosaTtesbHO,

pSu Al (v¥/2 —u?/2) = Fu At.
CKOpOCTb HCTEYCHHA MKUAKOCTH U CBfI3aHA CO CKOPOCTHIO' MOPIIHA 4
cooTHomeHHeM Su =sv, HMckaioyas u3 1BYX NOCAeIHHX YpaBHEHHH u,

Hailgem
o= V __2F
- Sp (1 —52/8?)°

Ecnu, kak ofmeso, s<S, 10 v~ V 2F/Sp,

§ 11. KoneGaHus U BOJHBI

347, = zniAl =9 cum; 12=-;i—/'\l°=25 cM.
ny—n; ny—na

848. T=n} I/g.

349. T=nV g1+ V 2/2).

350. 5 pas,

9 ' I. A. Bennpuxon u np. 257



351, Bospacraer B 1,0000093 paaa.

362. Ypeanuutcs npumepHo B 2,4 pasa (cM. sajauy 292).

853. Ha nosepxHocTH 3emyi MasTHHK IJHHB [ 3a Bpems ! copep-
mHT n=1/T, KoneGanuii, npHyeM To=2nV 1/g, rae go— YCKOpeune
cBoGojiHOro najenHs y nopepxnoctH 3emau. Ha BbicoTe £ Hax 3emieit
uachl orcranyT Ha BpeMa Aé=n (T —T,), rae T =2n} I/g—-nepuon
Kosie6aHuil MasfiTHHKa Ha BhICOTe f, a g—YyCKOpeHHe CBOGOJHOrO Naje-
HHs Ha ®TOfi BEICOTe. Mcnonbsys dopmyny mg=mg,/(1+h* R3), cBs-
SHIBAIOLIYIO CHJIY TSXeCTH mg Ha BHICOTe h C CHJOH TSXKeCTH mg,
y NOBepXHOCTH 3eMJH, HalizeM g/go=R%/(R3—[—h)2, rae Ry— pannyc

3eman. CrefopaTeqbHo, OTHomeHHe nepuosos To/T = Vg75=
=Ry/(R3+h); otciona T=T, (Rz+h)/R3, T—To=Teh/R. Tarum
o6pasoM, 3a BpeMs {'yachl OTCTaHyT Ha BpeMs Af=Tonh/Ry=1th/R,. Tlpn
t==1cyr=_86 400 ¢ orcraBainue cocraBut Af=2,7c.

354, U =mg? (1 —cos a)/4n*v? ~ 2,9 m[Ix.

356. ITo oTHoweHHIO K CTeHKaM JudTa, ABHKYLIErocs € yckope-
HMeM @, TeJla, HENOJABHMKHBIE OTHOCHTEJbHO 3eMJn, OYAYT MMETb YCKO-
penne, HanpaBJeHHOe NPOTHB YCKOpeHHst JH(Ta. DTO 3KBHBaJEHTHO
H3MEHEHHIO YCKOpPeHHS cBOGOJHOTO nafeHusi. OHO, MOXHO CKa3aTb, GyAeT
paBHO He g, a g 4= @ B 3aBHCHMOCTH OT HallpaBJIeHHs YCKOPeHHs Audra.
‘FiMeHHO TaK MOXHO HCTOJIKOBaTb pe3yJbTaThl, MOJY4YeHHble NpH pelue-
HuM 3afau 95, 96, 98— 100. Takum o6GpasoM, B JudTe, ABHXKYilleMCs
C YCKOPeHHEM @, MasaTHHK JIAuubl [ HMeeT NepHOA KoseGaHuil
T=2V Ij(g + @), NpuyeM 3HAK IHOC N0 Kopﬂém COOTBETCTBYET YCKO-
PEHHIO, HaNpaB/eHHOMY BBEPX, a 3HAK MHUHYC— YCKOPEHHIO, HANpaB-
JNeHHoMy BHH3. Hanpasimenne xxe nasumenust saudta (HanpaBieHHe ero
CKOPOCTH) Ha MepHOA KoJsieGaHH[i HUKAKOro BJHSIHHS He OKasblBaeT.

" Ilepnon koJe6aHuit MasTHHUKA B JUDTE COMJIACHO YCAOBHIO 3ajduH
yBeJIMumniaca: MasTHHK coBepmut n=100 koje6auuii 3a Bpems [ =
= 2wmuH 30 c=150c, a He 3a Bpems = 100 c. CrefioBaTe/IbHO, YCKOpEHHE
CBOGOAHOTO NajieHHsl Tesl B JH(DTe OTHOCHTEJBHO €ro CTEHOK PaBHO g—da,
a cam audT MMeeT ycKopeHHe, HampaB/leHHoe BHH3. [lepuop KoneGanit
manTHuKa B JABHxymeMcs Jjudre T=2n} [ (g—a)=t/n. B ToM e
caIyyae, KOTAa JHPT HENOJBUMKEH OTHOCHTENbHO 3eMJIH, MasiTHHK MMeeT

nepuon To=2x YV I/g=1c. OTHOWweHHE NePHOLOB

T t g . 2T%>~ 2
T T T —a’ OTCIOAa a-g( - =~ 5,4 m/c2,

356. YckopeHHe CBOGOAHOTO NajeHHs OTHOCHTEJIbHO Barona ckJa-
JBIB@ETCS BEKTODHO M3 BePTHKAJbHO HaNpaBJeHHOTO YCKODEHHS CBOGOX-
HOro NMajcHHUS g OTHOCHTEeNbHO 3eMJH H JOTOJHHUTEeNbHOTO YCKOPeHHS a,
HANPaB/IeHHOTO TOPH3OHTaJbHO, KOTOpPOE HMEIOT OTHOCHTEJbHO CTEHOK
BArOH& Tes&, HENOJABHXKHBIE OTHOCHTEJbHO 3emian (cM. sapauy 355),
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[Tosromy MasaTHHK B BaroHe GyneT WMeTb mnepuox xoaebauudt' T =
= ZnVl/V'a“—!—g’.

357. T=2n) 3R/2g (cM. sapauy 355).

358, s =uvf/2=660 M.

359. u=sv/(s—vAt)==5100 m/c.

360. vy =0v-gh/2v=2349,8 m/c.

361, [InuHa BOJIHBL B MEPBOM oOmelte A==I/n, e n— q9UC0 AIMH
DBOJIH, YK/Ia/bIBAIO K XCS Ha paccTosinum [. Bo BTopoM ombite Ay g==!/(n—2).

Ilo noBHIIEHHSI TeMAepaTypbl CKOPOCTb 3BYKa U=vA=vl/a, a nocie
NOBBIEHUSA Upq=VA g=vI/(n—2). Tak kak n=vl/v, 10 Upp =

= vly/(vl—20v). CkopocTb 3ByKa BO3pacTaeT MO JHMHEHHOMY 3aKoHY:
vpg="0 (I +a A6), rne @ =(0,5/330) K—1. Toxcrasnsis B naHHOE - BhIpa-
HeHHe 3HAUeHHe U,q, nodyuum =20 (l+o AB)/va AB = 450 M,

362. v=A/T =1435m/c,

363. v=uv/4l/=812TwL.

364. 9p=2n/2=180°,

365. v=v/A ~ 425Tm.,

366. Ilpu pacmpocTpaHeHHH BOJIH 4YacTOTa KOJMeGaHHE He H3Me-
iAeTCA NpPH Nepexofe M3 ofHOHK cpeiwl B APyryio. Tak kak v=v/A, 1O
vy = 2v,.

367. Tak kak OpH mepexofe H3 OANOi CpeAbl B APYryild Yacrora
KoneGanuil He usMeHsAeTCs, TO Aj/Ag==10;/vs=14,35.

368. KamepToH Ge3 pe30OHATOPHOFO SIIHKA 3BYYHT FOPa3fo cJaatee,
9eM ¢ ALIHKOM, H, C/eJ0BaTeJIbHO, TepfieT MeHbllleé SHEPIHU B €AHHHILY
BPeMeHH Ha HM3JyuYeHHe 3BYKOBbIX BOJH. [TosToMy KamepToH, 3amaTnlil
B THCKax, GyleT 3ByuyaTb JoOJblle,

369. 3pyuyaHHe KaMepTOHA YCHJIMBAeTCH B TOT MOMEHT, KOTA4a 4aGTOTa
COGCTBEHHHX KOJIeGaHHH BO3LYLIHOTO CTONGa B COCYle COBMajaeT ¢ 4ac-
TOTOM KoJeGauuil KameproHa, Co6cTBeHHBle KoJeGaHHsS “BO3AYUIHOrO
crosifa B cOCyfe COOTBETCTBYIOT YCT2aHOBJIEHHIO B HeM CTosiueil BOJAHBI
Tako#l IJIHHH A, 4TO y HHXKHEro KoHua o0GpasyeTcf Yy3ed CMelleHHs
yacTH1, BO3AyXa, a y BepXHero—nyuHocTb. Takum o6pa3oM, B CBOGOA-
nol uyactu TpyGul h ykaagmBaetca A/4, 3A/4, S5A/4 m T. B., T. e, B 06-
mem cayyae (2k-+1)A/4=h, rae k—uenoe uyucno. Hamomuum, uro
B cTosluedl BOJIHE MeXAy ABYMSI Y3JIaMH YKJ/IaAbIBAaeTCs MOJOBHHA NJMHHE
BOJIHBI.

Tak Kak uyacToTa KeJsieGaumii B 3BYKOBOH BOJHe v=u/A, TO COOT-
BETCTBYIOIIAsl HEKOTOPOMY 3HaUEeHHIO k yacToTa KaMepToHa v=(2k--1) v/4A.
Ilo ycsoBHIO 3ajayu 4YacTOTa HMeeT BIOJIHE ONpejeseHHOe 3HayeHue,
[TosTOMYy pa3sJIM4HBIM BbICOTAM BO3AYIUHOrO CTOJGA Ay U hy ROJIKHBI CO-
OTBETCTBOBaTb "ABa 3HauyeHHsd &, OT/IMYAlOU(Hecs HA eNHHHLY: Ry=n H
ky=n-41, npuyeM HNO/IKHO BHIOJHATLCA YCJOBHe (2k; + 1) v/dh; =
= (2ky+1) v/4h,; otciona, nosaras n=0, nafizem &;=0 u k=1,
CregoBareaniio, v=uv/4h; =3v/4hy, =340 'L,
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870. vi=0/4l=86Tn; vo=v3=0v/2/=170Tn. °
371. Yactota 8ByKa S8SaBHCHT OT CKOPOCTH JBHXEHHSI HCTOYHHKA
(3dbext Jonsepa). TIpn HEMOABHKHOM HCTOYHMKE (TOSKa Sy Ha pHC. 293)
8a BpeMs, paBHoe NepHoAy KoseGanuii T, KoseGaHHe pacnpocTpaHHTCS
Ha pacCTOsiHHe, paBHOe AJHHE BOJ-
oo Ag=vT. Ecaw xe HCTOUHHK
(S Ha puc. 293) aBHKeTCs €O CKO-
poCThbiO #, TO 3a BpeMsi T o1 npofijet
B HanpaBJeHHH PpaclpocTpaHeHHs
poansl nyte 4T, u KoseGanue pac-
NPOCTPAHUTCA 33 3TO BpeMs Ha pac-
crosiiue A= Ag—uT=(v—u) T. Ipu
yransomemca ucrounnke A= (v-u) T. Takum o6pasom, uyactota KoJe-
GaHnil, BOCIPHHMMAEMLIX YXOM HEMOABHIKHOIO YeJIOBEKAa OT ABHIKY Ierocs
HCTOUHHKA 3BYKa, v=0/A=0ly/(v F u). 3T0 BHIpa;meHNe MOXHO YyNpo-
CTHTb, eciin 4 < U, Jlnsi 3TOr0 YMHOXHM YHCJHTeNTb H 3HaMeHaTelb Ha
(v+ u) u npene6GpexeM uneHoM u® no cpaprennio ¢ v, Torla V=
= vy (1 & u/v). 3Haky nJIOC COOTBETCTBYeT NPHOAHIKEHHE HCTOUHMKA,
a 3HaKy MHHYC— ylajeHHe. ‘
CornacHo ycloBHIO 38ajauH v < Vg, M, CJICROBATeNbHO, TCMIOXOX
yRansietcsi ot Gepera. Hckoman ckopocts u=v (1 —v/vo)=4,25 m/c,

1. TEIJIOTA U MOJIEKYJISIPHASl ®U3HKA

§ 12. TensoBoe paclinpeHue TBepAbIX Ted H XHAKOCTeH

872, CrepxHn npH HarpeBanuu 1a BeJHunHy Af¢ 6yRyT HMeTb
ponnb Iy =1l LR Af u ly=1ly4 1,8, AL. Tlo ycnosuio ly— Iy =Il,—1;.
Caenosateavto, li/l,=P,/B;. Tax KaK KoshduuMeHT JHHEHHOro pac-
IUHPEHUsI SaBMCHT OT TeMIepaTypbl, TO HaiilleHHOe YCJOBHE YIOBJIETBO-
psieT NMOCTaBJEHROMY TpeGOBaRMIO NJisi HHTEPBAJIOB TeMIeparyp, B KOTO-
pPHIX MOXHO cuuTaTh, 410 P,/B;j==const.

373. 3asop npu noumxkeHun Temneparyps nuxe 0 °C ypennynpaeres.
CiiefoBaTesqbHO, PasMep 3a30pa JHOJ/IKEH ONPelensiThCsl TOJbKO MaKCH-
MaJbHOM TemnepaTypoil HarpeBanus Bhime 0°C. Jas Mocra na ore
Li—Lo=LoBt; =50 MM, ans mocta Ha ceBepe Lo— Lo=Loft; =20 mm.

874. At=n/3008 =100 °C.

lom—l‘)a [O)I(—loa
375, tj=—bmr—-"==83,4°C; fym=—r—a =07 8 °C,
! IOaBg-IOmBm 2 3 (loaﬁa—lmxﬁm)

376. V=V’ (14 o; At;+ oy Aty-+ g Alg) =1001 cM?, rne At;=3°C,
At,=6°C, Atg=5°C.

377. s uHTepBana TeMnepaTyp ¢ == <<, KO3pPUUHEHT 00DBEM-
HOTO pacIVpeHHs KUAKOCTH o= (H —h)/(hty,— H{,),

260



878. Ecan Vy—o6neir mapuxa ¢ pTyTblo upu Temnepa'rype t, ToO
npn Temmeparype f=100°C'mapuk u Kalian o genenus 100 °C GyAyT
umetb obbeM (Vo4 V) (14-3B¢). dror o6bem pasen oﬁbeuy pry'm
Vo (I4oaf) mpu To#h xe TeMmmepaType; oTCiOAa

Vo=V (1 +3[3t)/(a—3f5) t = V/(e—3B) ¢ ~ 191 M3,

379. Tlpn ykasanHeIX pasMepax cOCyAa W Wapa M IpH ‘o6beme
nannrtoli BoAsl V=500 cM® map ‘HaxoAMTCA mMEeNHKOM NOA BOAOH; mo-
3TOMy

Ah =4 (aVo+3fV) (f—1,)/md® = 0,37 cm.

380. [Tpu narpesanuu o6weM cocyna yseanuuscs Ha AV =V;.3p; Af,
ofveM JIATYHHOrO HHAHUHAPA Vy=my/p, yBeinuusica Ha AV,=
= (My/py)- 3B, Af, o6vem Bomnl V =V;—V, wusmenusica Ha AV =
= (Vi—V,)u At. Tak Kak ypoBeHb BOAbI' B COCyJe He H3MEHHJICH, TO
AVi—AV,=AV; orciona

o =3 (B1 V102 —Bems)/(V1ps — my) =—3,79. 10-8 K1,

3nauenye o MONY4YHJIOCH OTPULATENbHLIM, T. €, HarpeBaHHe IIPOHCXO-
AHJI0 npu Temnepatype mexay 0 u 4 °C,
381. Ap=pgo At (V—hS)/S (1 +a At)=2,24 kl1a.

§ 13. Koamuecteo Tensorsi. Koadduuuenr
NoJIE3HOTO JAEHCTBHS

382, c,=cm (0—ty)/[my (t,—0)—m, (9—-t1)]—.2 kLx/(kr- K).

383. 0= (upcV +cymuRT w)T /(upcV +-cymyRT).

384, Temneparypa cmecu 0=—19°C; aas HarpeBaHHs CMeCH RO

=6 °C Heo6xoAumM0 KosuuecTso Temaothl Q =1,3 MIIx.

385. Co=c [my (t,—0) —my (£—0)]/({— 1) =~ 140 Ix/K,

386. TepmomeTp rpu MOrpyMeHHH B BOAY HOJYYHJI KOJHUECTBO
Temsotet Q =Cy (f;—1,). DTO KOJIMUECTBO TEIJIOTH OTAAHO €My BOZNOii;
caefoBatenbho, Q = me (0 — t;); otciona © = Cy (¢; —t,)/me+1¢; ==32,5 °C.

387. B exunnuy BpeMeHH TepsAJOCh KOJHYECTBO TEMJOTHI Q.’z
= 161,3 Ix/c.

388. MoxHOo npeAcraguTb ceGe cJaeayloue caydan: 1) Bece sen
pacraet, M TeMmmeparypa cmecu Gyaer Bulme fp=0°C; 2) Beca Boja 3a-
Mep3HeT, H TeMmeparypa CMecH Gynet muxe fo; 3) TeMmepaTypa CMecH
6yner paBHa fy, M yacTb JIbJa pacTaet. .

[Mpn oxJyaxiAeHHd JO & BoZa OTRAET KOJHYECTBO TeIJIOTH
Qi=mc (t—1)) =42 xJIx, B To BpeMss KaK NpDH HarpeBalHu 1o fy Jex
norJiouiaet KOJHYECTBO TEMIOTH Qg= myucy (fp— ;) =420 kIx. Tax
KaK Qy > Q, TO MOTYT OCYIECTBAATbCA JHWDb caydau 2) uam 3). Ecru
BCSi BOJA 3aMep3HeT, TO OHA OTAACT elle KOJHYECTBO TEMJIOTH Qg=mr=
= 660 kIx. Tak kak Q3+ Qi > Qz, TO BO3MOMKEH JHIUb caydalt 3);
cJlefoBatesibHO, TeMneparypa cMecd §=4£,=0°C, CocraBuB AJs 9TOrO
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clyyass ypapHellHe TenJioBoro GanaHca:
. me (t—6)+ myr =macy (O~ ty),
HaliileM Maccy -3aMepsaiell BOABI
my, = [mycy (0— t;)—mec (t—0)]/r=1,145kr,

TakuM o6pasoM, Macchl HaXOAAILHXCS B COCYyle NMPH TeMnepaType
0=0°C Boap H JAbla GYAYT PaBHEl M—Mmy, H My—My, 3 UX OObEMBI
Vi=(m—m,)/p, Vo= (my—+m,)/py. O6wuit o6vem cMecH

V=Vi+Vy=(m—my)jo+ (mz-}-my)/oa=7,54 1m>.

889. KosinuecTBO TenJOTH, MoOJyueHHOE JbJAOM IpA HarpeBaHWH OT
TeMnepatypsl f; J0 ty=0°C, paBHO mycyt;. KoauyecTBo TenJoTh, He-
o6xonuMoe AN NJaBNeHHS Jbla, paBHO myr. KoanyecTBo TemJIOTH, NO-
aIyueHHOE BOJON, O6pasoBaBimefic M3 JbAa, npu HarpeBanuH ot £, ="0°C
A0 TeMmepatypsl 0, paBHO m;c 0. KOauuecTBo T€NI0TH, OTA2HHOE TENJION
BOMOH NMPH OCTHIBAHHM OT TeMIepaType ¢.J0 TeMmmepaTypw O, paBHO
OV —my) c (t—0), rne (pV —my)—macca Ttenyoéi Boasl. CocTapiseM
ypaBleHHe TenaoBOro GasaHca:

MyCyl g+ myr -+ myed=(pV —my) c ({—6);
orciona my=pVc (¢—0)/(r 4 cxts+ ct) = 30 kr.

__mc (t—to)f-mr+mcy (1—06)

390. my== o (0—10)

301, T =Ty, — 2Q—mr)/2mc= 273 K.

392. c=r1o/[(tg—t;) T— (tgxa— ¥3) To] =0,23 kIx/(kr-K).

393. KonnuecTBa TenuioTh: AJsi HarpeBanus Jbia fo fp=0°C,
Qi=myucy ({p—1;)=0,21 MIx; nna nJaBleHHs Jbla, Qa=myr=
=3, MIx; nns warpeanus oM Ro {=100°C, Qs=muc ({—to)=
= 4,2 MJIx; a1a ucnapenus BoAW, Q,=muyA=23 MIx. CpasHuBas
STH KOJHYECTBA TENJOTH € KOJHYECTBOM TEMJOTH Q, BHAHM, 4TO

Q1+Q:+Qs < Q < Q1 + Q2 +Q3+Qs,

T. ‘€. BeCb Jiell MPeBPATHTCs B BoLy ¢ TemmnepaTypoii £=100°C u anmb
9acTb ‘BOABI Macchl My~—m npespaTutcs B nap. Ha npespamenne B nap
3TOMl Macchl BOABI MOTpeGyercsi KOMHYECTBO TemoTH Qg= (my—m)A.
Takum 06pa3oM, KOJIHUECTBO TeNJIOTH, COGOLIEHHOE CONEPKHMOMY COCYAa,
Q=0Q;+ Q:+ Qs+ Q5. MMoacrasus ciofa HaliieHHble BHILIE BHIpaXKEHHS,
pelIyB NOJNydeHHOE YpaBHeHHe OTHOCHTEAbHO m, HalileM

m=%’3 A tca(fo—ta)+ f+0(t—to)]_'%=4r6 KT,

=~ 40 kr, rae £, =0°C,

394. h=[m, '(A—I—cala)—?cht]/Qp,,abr ~ 0,4 cMm.

395. B cocyne mpoHCXOAHMT BBIIEJIEHHE KOJHUYECTBa TenJOTH Qg NnpH
KOHJeHCallky napa W Q, Npu OXJaxJIeHHH BOAH, o6pasoBaslueficd u3
sToro napa, or Temnepatrypsl f{=100°C jxo TemnepaTypm cMechH 0.
B To Xe BpeMs NPOMCXOAMT MOTJIOLIEHHE KOJHUYECTBAa TeNJOTH Qg IpH

262



naBAeHud JbAa M Qg MPH HarpeBaHum BOAM, ObiBuiefl panee B cOCyle
W ofpasoBaBliefic NPH NJaBNeHUH JbAa, OT Temnepatyps fy=0°C xo
TeMrepaTtypel cMecn 0.

MakcuMalbHOE KOJMHYECTBO BLIEJEHHON TenJoTs (KOrAa BeCh Map
CKOHMASHCHpYeTCH, a OGpa3OBABIIAACH NPH 5TOM BOAA OXMANHTCH IO
6h=0°C) Qi+ Qo=muA+muc(f—1ty) ~ 18 kX paBHO KOJHYECTBY
Tennotsl Qa=myr ~ 18 KX, NOrIOWEHHOMY JIbAOM, KOrZa OH Becb
pacnaaButcs. Takum obpasoM, Q4=0, u B cdcyz(e 6yZeT TOMLKO BOMA
npu Temnepatype 0=17fy=0°C.

396. Mcnapusmasica Boja umeer maccy m—rmy. Ha ee wucnapenue
TpebyeTcsi KOJIHYECTBO TemsoTHl Q= (m—my) A. Tlpn GbicTpoM oTkagu-
DaHHM TemaoTa OT okpyxawomux TefHe ycnesdet nmepenapathes sore.
[TosToMy Bce 3TO KOJHYECTBO TEIIOTH MOJNYyYaeTcs NpH 06pa3oBaHuy Jbla,
T. e. Q=myr. Cnenosatensto, (m—my) A=rmyr v my=mh/(r-}+A)=35r.

397. M=m (r-+A)/r=22,7r (cm. 3anauy 396).

398. KonuuecTso TemsoTH, HEO6XOAUMOe ISl ucmapenus sdwmpa,
oTAseTcs BOZON u 5bHPOM NpPH MX OXJaxKAeHHH A0 Temmepatyphl fy =0°C
4 BONO# npu samepsanud. Takum o6pasowm,

Mok =mocy (E— to)+me (— to)+mr;
oTCIona m =g [A— 0y (t—to))/[r ¢ (t— o)) =82 .
809. KonuuecTBo TennoTh, Heo6XOIWMOE AAA HArpeBaHus BOLWI,
OTHHUMAETCA Yy BOAbI NPH NpeBpalleHHH ee B JeA, T. €.

me (ty— 1) =myr; oTciona my=mc (ty—1f)/r=124r.

400. TTpeinos0XuM, YTO NPH HATPEBAHHH TEMIEpaTypa COAEPKHMOTO
KOMOH yseanunnach Ha AT. lo uarpesanust BOAa uMeJa o6veM Vy=m, /o1,
a prytb—Va=m,/p,. IlNOTHOCTL BOAM mNOCAE HAarpeBaHas Q=
= py/(14-o; AT). O6bem BHiTexILEil BOREI

V=m/p=m (1+o; AT)/p;.

IMpu narpesanuu o6beM BoAH yBeanumics Ha AVi=a,V; AT, a of6bem
ptrytTH—Ha AVy=a,V, AT. Tak kak xonGa GbIa sanoJHelnia A0 Kpaes,.
10 AVy4AV,=AV. lloshimenne TemnepaTypst AT Hafiiem u3 ypapHe-
HuA Q= (mycy -+ mycy) AT. B pesynbrate umeem

°“'=plsf,q [m (mycy+ myes) — a1 Q (mg—m)] = 1,7:10-4 K-1,

401. Macca natyun m="Vgpo="Vp, rne p=p,/(1 4-3¢)—naotaocts
NaTyHR 1O NOIPYXKeHH B COCYH, KOTla KYCOK JaTyHH MMeJ TeMIepa-
Typy ¢; otciona V= (m/p,) (14-3B{). Ilna onpenenennst HauaqbHOHK TeM-
nepaTyphl JIaTYHH { COCTaBHM YpaBHeHHe TeNJIOBOrO 0ananca: Tehuora,
3aTpaueHHasl Ha NJIAaBJIeHHe JbJa, NMOJYUYeHa 3a CueT OXJIaXKASHHSA JIATYHH,
T. e. myr=mc (t—14), oTkyaAa {=myr/mc. CnenoratesbHo,

V = (m/po) (14-3Bmyrimecy=51,2 cv?,
263



402, KonnueeTso TenJoTh, BHAeJAIOMIEECS NPU CrOPaHHN TONJIHBA
B e}uumuy npemeﬂu, Qt— mqq. W3 sT0r0 KONMuECTBA TENJOTH 3a TO
Xe' Bpemst npenpamaeTca B ToJesnyio paGoTy Juwb yacth N= Q1
vae M= (T{—T,)/Ti—nauGoavwnii k.n.x neurateas (T;=1;+273K;
i=1, 2). CnenopaTeqbHO, NOJe3Has MOKIHOCTD, pa3BHBaeMasi 5THM IBH-
raTtejieM, He MOXKeT npeBHILaTh
N=myq (Ti{—T,)/T{=263 kBT,

403. MakcumasbnO BO3MOXHbBIE K.NI.J. ABHraTe/1s M NMapoBOf MallMHbI
M= T3—T)/Ty v np=(T;—T)/Ti (rre T;=1;+4+273K; i=1,2).
OrHoweHwe K.M.I. ZLBWTraTeJs H NapoBOil MalUMHB PaBHO 1);/Ny =
=Ty—T)Ti/(Ti—T)Ty = 2.

404. Pacxop TonJuBa Ha eiMHULLY AJIMHE NYTH mg= N /gnv=>5 kr/ kM.

405. g = Ns/mvn = 46 MIIx/xr.

406. Ycaosue NBHKEHHS CHYTHHKa no opbute Muv?/R= Mg moxer
GbITh  BHINOJHEHO, €CJH CHYTHHKY coo0lleHa KHHeTHYecKas SHeprus
W=Muv?/2. Bra >3Heprus nosyyaercs NyTeM NpeBpallleBHs TeNJoBOli
sHepTHH Q =qm, BHJeJsIOmelics NpY CTOPaHHH KepOCHHA, B MeXaHH-
yeckyio sHepruio, T. e. W=Q. CoBMecTHOe pelieHHe 3THX YypaBHeNHH
naetr m=MgR/2q ~ 670 .kr.

407. n=(Ns/pVQu)-100 % =32 %.

408. n=[Vpc (t;—1,)/N1]-100 % =52 %, rme ¢,=100°C— Temne-
paTypa KyneHHs BOAM.

409. B oxpyxalomee NpPOCTPAHCTBO 32 BpeMs T OTHAaeTCA KOJHYe-
€TBO TeNnAOTH Qg = mc ({— ty)-}-mr, OTHATOE y BOAHI MPH €e OXJAamie-
HMH M NpeBpalieHWH B Jel, a TaKkXXe NpeppalieHHast 8 TemJoTy B Npo-
uecce paGoThl XOJOAMMbHMKA SHeprus W, nosyuenHas OT 2JIeKTPOCETH.
Bcero 3a speMs T oraaercs KoJuuecTBO Tensothl Q¢ T=Qo-+ W. Mow-
HOCTb, IoTpe6asieMast XOJORMIbHHKOM,

=W/t=Qv— Qo/t=q—(m/1) [c (t— )+ r] =416 B,

410. Q = ma®v?/2=225 MJIx.

411, v=V 4c (Tya—T)+4r—2gh =388 wm/c.

412, Tak KaK JBUKEHHE PABHOMEPHOE, TO CHJIAa HATS)KCHHMSA BEPEBKH-
F paBma cyMMe mpoekuuil Ha HanpaBJeHHE HAKJOHHOM MJIOCKOCTH CHJIBI
TAXKECTH M cusbl TpeHust: F=mg (sin a4k cos «). [lpu nogveme Tesa
Ha BBICOTY /I OHO NPOXOAHT BJOJb HAKJIOHHOH NJIOCKOCTH pPacCTOsHHE
I=nh/sina. Ilpn sTOM cosepluaercss paGota A=F/, KoTOpas HIeT Ha
-yBE/IMUCHHe TOTEHIHANbHON 3HEPrHH Tejla (KMHETHYECKAs SHEprus He
u3MeHsleTCsI) M Ha HarpeBaHHe Opycka M I1OCKH, T, e. A=mgh+ W;
orciofa W =~kmgh ctg a.

413. Q=mglsin a—mv?/2 =100 IIx.

414, n= N/pSIi=2 ob/c.

415. Vi3 3akoHa CcOXpaHeHMHs HUMNYyJbCa HAXOLAHM CKOpPOCTb KyGa
nocJe NpoJieta CKBO3b HEro nyam: v==(m/M) (vi—v,). DHeprus, npespa-
THBLIASICA B TeNJIO, paBHa Pa3HOCTH KMHETHUYECKOH SHePruH NMyJH nepej
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nonajauKeM B Ky6 mvi/2 W KuHeTHueCKOW SHepTHE xyda n nme
Mv’/2+m 3/2 nocne NPOXOXKJIEHHA NYJH CKBO3b KYO. CJ:eraaTebeHo,

; My? .
W= m;l < i + mvz) t2n [v1—02—7w—(vi—02)=].

416. Cors1acHO 33aKOHY COXpaHEHHS HMITYyJbCa CKOPOCTb COBMeCT-
HOTO JABHXKEHHS IIapOB TMocJje .aGCOMNIOTHO HEYNmpyroro yjapa uv=
= (myvy — mqvy)/(my -+my). Janee u3 3akoHa COXpaHeHMA @HEPrHH
crenyer

2 2 (s
_muy | mgva  (mytmy) v? mymy (vi+0,)?
Q= ! —_ = = 15 IIx,
2 2 2 2 (my+m,)

§ 14. 3akoHbl uJealNbHOTO ra3a M ypaBHeHHe COCTOSTHHS

417. Cm. pnc. 294—296.
418. CornacHo sakony DBoilng—Mapunorra poVe=pV; otcioga
V=p¢Ve/p=0,02 M3, -

A

an 0T J5
Puc. 294. Puc. 295. Puc. 296.

419, pi=V,Ap/(Vi—V,)=12kIla.

420. p==(F cosa)/S—+ po=110 kIla.

421. Ah_ | mRT —pVpy |/nVpg = 2,9 cm.

422, JlaBneHue p BUYTpHM UMJAHHJApPA 6e3 rpysa Ha nopmﬂe onpene-,
NeTC M3 YCJOBHS paBHOBecHs mopwHsi (puc. 297):
pS cos a==mg - peSy, rRE S=S,/c0s & —nuouwann
BHYTpeHHell CKOLIEHHOH MOBEPXHOCTH MOpLIHA; OTCIOAA
p=mg/So+ py. NaBnenne p’ BHYTPN UMJIMHIpA, KOTAZ
Ha TOpIIHe JIeXHT Tpy3, onpeliesisieTcsl aHAJOTHYHO:
p' = (mg+ Mg)/So+ po. TTo 3akony Boiiisi —Mapnorra
pV =p'V’, rae cornacHo ycnoBuio 3agaun V'=V/2.
M3 stux ypaBHenunil nomyunm M = p,So/g—+m =26 kr.

423. F=ponr?l/(l—Al) ~ 46 H.

424, JlaBnetime Bo3nyxa p; BHYTpH TpyOKH, o6pa-
IWEeHHON OTKPHITHIM KOHLOM BBepPX, pPaBHO CyMMe aT-
MochepHOro naBJeHHs p, H LaBJCHHS CTOJIONKA PTYTH Mg
pgh: p1=po+pgh. O6pem Bo3nyxa B Tpy6ke Vi=S!, Puc. 297,




rae S—nnomans nonepedHoro ceucuus TpyGku (puc. 298). Koraa
Tpy6Ka mNOBePHYTAa OTKPBITHIM KOHUOM BHM3, TO aTMocdepHOe JaBJeHHe
po YpaBHOBeLIMBaeTC A2BJEHWEM BO3JyXa BHYTPH TPYOGKH p, M A2BJc-
HUeM CTon0uka octaBluefici B Hell pTyTH pgh/2: po=p.-pgh/2, unn

)
F

] A
]
h A ' L
) L ]
l

h/2 L‘ ) ¥ =
Puc. 298. Puc. 299. Puc. 300.

pa=po—pgh/2. O6Gvem BoO3ayxa B 9TOM cayuyae V=S8 (L—Ah/2).
Hcenonssya sakon Boiins — Mapuorra p,Vyi=p,V,, nafiieM

— (Po—pgh/2) (L—h/2)
Po+pgh

425. B ofoux KOHHAaX TPYGKH BO3AyX NePBOHAYAJBHO S8aHHMAJ
o6veM V=S8 (L—h)/2, rie S—naomans nonNepeyHOro ceueHus TPyOKH,
u HMen pasienme p. Kornma Tpy6ky nocraBusm BepTHKadbHO (pHc. 299),
o6beM BO3XyXa B BepXHeH uacTH Tpy6km crtan Vy=S [(L—h)/2+1],
a JaBJeHHe CTalO paBHBIM p;; B HUXKHel uacTu TpyGKH o6neM cTan
V=8 [(L—Fh)/2—!], a naBnenue crajso paBHHIM pg. CoriacHo 3aKoHy
Bo#isis —Mapuotra A1 BepxHedl 4yacTH TPyGKH

pV=piVi, otkyma (L—h)p=(L—h+2l)p;s; (0]
AN HAXKHeH gacTH Tpy6KH
pV=psV,, orkyna (L—h)p=(L—h—2I)ps. @

C npyroit CTOPOHEI, CTOJGHK PTYTH HAaXOAHTCS B PaBHOBECHH, KOTIa
JaBJleHHe BO3/yXa B HHUXKHell 4acTH TpYGKH paBHO CyMMe BaBJIeHHH BOS3-
ZIyxa B BepxHeil yacTH TpyGku u cronbuka pTyTH, T. €,

=p;+pgh. ©)
Hckamouns p; u p, w3 ypasuenui (1) —(3), naiimem
p=pgh [(L —h)>— 41%]/4] (L —h) =50 kI1a.}

426. JlaBseHHe BO3AyXa B TPyOKe IO ce MOTPYKEHHS B PTYTh pj= p,,
a 06beM ero Vy=SL, rile S—moiafs NOMEpeyHOro CeyeHHs TPYOKH.
Hocne norpyxenus Tpy6Km B pTyTh AaBJeHHe BO3AyXa B Helt crano
ps=po-t+pgh, a ob6vem ero Vy,=S8(h+ ) (puc. 300). Ilo sakomy
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Bo#ins — Mapnotra pVi=p,V,, nan
poL = (po+pgh) (h+1); orciona = polL/(po-pgh)—h=—38 cm,

T. €. 3amasHHbBIR KOHel TPYOKH JOJOKEH HaXOLMTBCS HA PACCTORHHR
[=238 cM OT NOBEPXHOCTH PTYTH B COCYyZe.

427, 1= Lpy/2 (po-}+pgh)—h=—>57 cm (puc. 301),

428, Jlo BaBHraHus noplwHs ofbeM Bo3gyxa B uuaunipe Vi=Sly,
a2 ero naejeHue py=pe. [lpn BIBHHYTOM NOpWHe OOGLEM BO3AyXa

n
N
"
=dt=-
8
L
kol .!:' o, =%
M [H
A
Puc. 301. Puc. 302, Puc. 303.

B TpyOke Vo= S,h, a ero pasnenne p,=p,—+pgh (puc. 302). Coraacuo
saxony Boinst —Mapuorra pyVi=p,V,, uan

o . _ P Posxli
PoS1li==(po-t-pgh) Sah; orcrona h= Qgpi l/-(2gp) pgS,
Tlepen koprem cjeiyeT BSATb 3HAK MJIOC, TaK KaKk BeJHUYHHY A MH
CUMTAEM TIONOXKHTENLHOA (C yBesqHUeHHeM h aBleHHE p, yBeJHYHBAETCs).
MopctaBuB B TO Xe ypaBHeHMe A==Il3 W pelUIUB ero OTHOCHTEJbHO Sj,
HaliieM MHHMMAJbRYIO NJOmAlb [ONEPEYHOro CEeYeHHs LM/AMHAPA:
Simin= (po+pgls) Sela/poli.
429. o nonwema mnopiHs ofbeM Bo3jyxa B Tpybke V=S8l rze
S — nJiomajb NonepeyHoro ceyeHus TpYGKH, a JaBJeHHe BO3AYXa PABHO Py.
[locne nogbeMa NOpwHS Ha BHICOTY ! PTyTh B Tpy6Ke NOAHMMETCH Ra
BHICOTY h Hal ypoBHeM pTyTh B cocyle (puc. 303). O6bem BO3LyXa
B Tpybke cranetr V=S (—h), a ero naenenne p=p,—pgh, T. e.
h=(py—p)/pg. Cornacho sakoHy Boilng—Mapunorra pVo=pV, um
peSlo=pS (I—h). YunthiBasg eepasenue a3 h, uMeeM popgly =
= p (pgl— po-p); orciona

— pol — 2
P V(po 4pgl) + pooilo. -

Tak Kak LaBneHHe BO3LYXa B TpyOKe He MOXeT GbITb OTPHUATENbILIM,
TO Mepej KOpHeM CJIeAyeT B3ATb 3HAK NJIOC, B pesyabrate noayunm
p=11,6 klla.
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430. O6neém Bo3fyxa B TpyOxke 70 ee norpymenus Vo=Sl, (S —
nonepeyHoe cedeHue TPYOkM), a HaBMéHHe BO3AYXd B Hell paBHO pq.
Ecnn mmkuui xomeu TPYGKE morpyxeH Ha ray6uny H (puc. 304), 10
o6bem BO3nyxa B Helt V =S8/, a yposeHb
BONl BHYTpH TPYGKH HAXOAMTCH HAa PACCTOS-
unn H—(ly—1!) or nosepxuoctu mopsa. Ipu
9TOM JlaBJ/leHHe BO34yXa B 'Tpy6ke p=po--
+pg (H—1ly-+1). Tlo sakouy Botina — Ma-

~_i-_f:f—_:-€'—:_‘55:: puotta poVo=pV, 1, e, -

I - polo=1po+0g (H—lo+0]h;

T 1= 7 orciona H=(po+0gl) lo—1)/pgl ~ 41,6 m.

H-—t— — — 431. [IaBneHHe BO3AyXa HAa [1He BOJAOCMA

[ Yo A pi=p,-+pgH, Ha raybune h — p,=po+pgh.

. J¢ 7~ O6veM nyssippka Ha [ayGuHe h paBeH v=

j’lo’l‘ K :—:_ =4nr3/3. Cornacho 3akony Boitiss —Mapuotra

11 gq: - —- p1V=pgv, unn (po+pgH) V=(po+-pgh) 4nr*/3;

-—-Yr--Yy- — — 3

=" __ - ool r= 1/3 (pot+paH) V/4n (po+-pgh)-
Puc. 304. 432, ry=nr; l/-png/(po—l—pogh)T, ~1,37 cm

(cM. 3anauy 431).
433. k=v/V = po/(po+pgh) =0,19, rae V — o6beM 101KH, V— 06BEM
JIORKH, CBOGOJAHBI OT BOIbI.
434, H=po (Vi—Vy) AH/V{ Apy=1,38 km.
435. Havanbuulli o6beM Bo3fyxa noA nopunsmu V=SH, rge S —
NJ0Wab MONepeuHoro ceveHus cocyaoB. Koneunniit o6bem Bo3fyxa moj

H/2

H/%__ _

3akpenyeHHM nopiiHeM Vi=S (H-+ H/2)=3SH/2, a nojg NOABHXXHGLIM
nopwreM V,=S H-+h—H/2)=Sh-+H/2) (puc. 305). Koneunne
JaBJICHHS TOJ, HHMH PaBHBl pi M pp. Pa3HOCTb 3THX HaBleHHIt onpepe-
JseTCs Pa3HOCTBbIO YPOBHeH JXHIKOCTH B cOCylax: py— p,=pgfl.
CornacHo 3akony bDoitns—Mapuotra mna cocyla ¢ 3akpenieHHbIM
nopluHeM

pV=p,Vi, anmn pH=3p,H/2; orciona p;=2p/3.
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CrenopaTenbho, py=pi—pgH =2p/3—pgH. Cornacho saxony Bohag--~
MapunoTra 118 COCYyRa C NOABHXHLIM. TOPLIHEM .

pV=:pVy, wan ph=p, (h+H/2) = 2p/3—pgH) (h-+H/2); :

oTclofa h = (4p-+3pgH) H/2 (2p—3pgH).

436, Hauanbubiii 06beM BO3LyXa B 3anastHHOM konene Vo=Sh
(S—nuomwanp NONepeYHOro CeueHMs STOTO KOJeHa), a LaBJeHHe B HeM
paBHo py. [locie BhNycKanus 4YacTH PTYyTH o0beM BO3LyXa B 3TOM
koaeHe cran V=S (h-+hy), a naBneHne B HeM p= po—pg (ha—Hhy)
(puc, 306). CornacHo 3akowy Boitns—Mapuorra

poVo=pV, wm poh=[po—pg (ha—hy)] (h+h1);

otciona hy="nhy [po+pg (h+h1)l/pg (h+hy) =53 cm.

437. Ilepes 3acachiBaHMeM BO3JyX 3aHuUMaeT c6bem Gamntona V u
HMeeT JlaBlieHHe pj. B KOHUE 3acachiBaHhs ofbeM, 3aHHMaeMbii BO3AY-
XOM, COCTOMT H3 o06beMa GanjioHa W o6beMa 3acachiBalollei KéMepu:
V--v, naBnenne npu STOM CTaHOBMTCA DAaBHBIM py. CoraacHo 3sakowy
Boitna —Mapuotrta pV=p, (V+v), aan py/py=V-v)/V. Mo ycio-
BHIO 8aflaud p1/py=n. CrnejosartenvHo, v=V'(n—1)=0,84.

438. Ilepen sacachiBaHMeM BO3RYX 3aHMMaeT ofbeM Gamtona V,
a jgaBneHue. ero paBHO p. B Konue népBoro sacackiBaHus 0GbeM BO3-
AyXa CKJaajbiBaeTcsi W3 ofbema GajuioHa M o6beMa 3acachiBalowiell Kamephl:
V-+4v, a naBnenne ero cTaHOBHTCA paBHbBIM pj. CorsacHo 3aKoHY
Bo#nsa—Mapuorra pV=p, (V+v), otkyza

pi=pVI(V+u).

[Tpu- BTOpOM UHKJE pPONbL HauanbHOrO JAaBAeHUss GyjeT Wrpath pi;
no3aTomMy

pa=pIVI(V+0)=p [V/V +0)]%
[Mpn TpeTbeM NMKJEe HavanbHOe JaBleHue 6yjJeT p,; CJICAOBaTeNbHO,

ps=paV [(V+v)=p [V/(V+0)I3,
u T, A. ScHoO, uTO mocne n LMKJOB jaBjeHHe GyjeT

Pa=pVIV+0)I", wm pujp=[V/V+o)n
Jlorapugmupys, Haiigem
Ig (pu/po) =nlg [V/(V+0)], wnam n=Ilg (p,/po)/lg [V/(V+2)].

439. O6beM BO3LyXa NPH J4BIEHHH p, HCOOXOIMMBIH B eLHHHIY
BpeMEHH A/l paGoThl =1 {MONOTKOB, paBeH nvy.. [lo saxony Bo#na —
Mapuotra poVx = pnvy; otciopa n=p,Vy /pv, = 20.

440, B KoHlle KaXJOro 3acacblBaHMSl BO3JYX NpH aTtMochepHOM
JaBJEHHH po 3aHHMaeT 06beM U 3acachiBalolleii Kamepnl Hacoca. B Msve
3TOT BO3AYX 3aHHMaeT o6beM V M uMeeT mapuHajlbHOe J[aBleHHe p,
KOTOpPOE MOXHO HaliTH H3 3aKkoHa Dofiis—Mapuorra: p=up,/V.
[Mocne n xauanuil paBjiieHHe p, B Mside OyJA€T PaBHO CyMMe NapuHaibe
HBIX AaBJeHHH: p,=np=nvp,/V=0,2 MIla,
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.441, Tlapuuanbroe AaBJjeHHe ONHOW MOPUHH BO3AYX2a MOXKHO HATH
npH momMow M 3akoHa DBoilng—Mapuorrta (cM. 3agauy 440): py=uvp,e/V,
rie v=mnd%/4—o6vem BO3LyXa, 3acacblBacMbli MpH OXHOM LHKJe
pa6oTtel Hacoca. CyMMa napuuaibHBIX [aBjeHHil BceX NOPIUil BO3AyXa,
JoGaBJisieMbIX B KaMepy 3a n HMKJIOB paGoThl Hacoca, GyleT npy =
= ntd®hnpy/4V. CnoxuB 3Ty BeJMYHHY C HAYa/lbHBIM JaBJeHHeM B Ka-
Mepe po, HalileM KoHeuHOe JaBjenue: p=mnd*hnpy/4V+ py; orci0Za
YHCJIO LHKJOB PaGoOTH Hacoca, HEOGXOAHMDLIX M/ MOJYYeHHS jaBie-
HUA p B Kamepe, n=4V (p— po)/nd®hp,. BpeMs HaKauuBaHHSI KaMepbl

t=nt1=4V (p —po) 1/nd?*py =~ 46 c.

442. TTocne coefMHeHHsT COCYAOB BO3AYX, HAXONHBIIHICH B KaXIOM
U3 HHX, pacnpefenutcs no ob6veMy Vi+V, nByx cocynos. das Bosnyxa,
HAXOAHMBLIEroCs B MEPBOM COCYJe, COMJIACHO 3aKOHY Boina —MapuoTtTa
pVi=p V14+Vy); mas Bosnyxa HAaXONHMBIIETOCA BO BTOPOM COCYIE,

sz—pg Vi+V,), rie pLH ps— napLUuanbHbie NaBjenus., CKAaielBas
9TH PaBeHCTBa, NOJYYUM p,V1+p2V,=(p1’+p;) (V14 V,).. Mo 3akony
HansToHa ycTaHoBuBIleecsl AaBJeHHe p=p{—[—p;. Takum o6pazom,
p=(p1V1+PsV2)/(V1+Vy) =675 Klla.
43, py=[p(Vi+Vs)—pVol/Vi=1,2 MlIa (cMm. 3anady 442),
444, py=4pm;/2m;y+ my).

P P v
% ' Py .
\
- Y 1
Pri— P
0 70 70 7
Puc. 307. Puc. 308. Puc. 309.

445. Cm. puc. 307—309.

446. Havanbuasi u koHeuHass TemmepaTypnl rasa (V,=2V,):
AT Va/Vi AT

=1 K Te=gip—=2K

447, AVVy=(Va—V) V1 =[(Ts—T1)/T1]-100 % =4 %.

448. Jlna Henarpetoro cocyja corstacHo 3akoHy Doiins —Mapuorra
pV =p’ (V—SAl); nas HarpeToro cocyia COr1acHO OOGBERAMHCHHOMY
razosomy 3akouy pV/T =p’ (V4 S Al)/(T+AT), rne p u p’ —nasrenus
B cocylax A0 H mnocne narpesauusi. MCK/AOMHB U3 3THX YypaBHeHHH
p/p', naitnem AT /T =28 Al/(V—S Al) = 2S Al}V.

TV T (V4N AY)
VT nay—267K no Ty=—-—mp

T1=

449. Or Ty = =321 K.
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450, Vi=VT/(T1+T3) =200cM3, V,=VT,/(T,+ Tz =300 cm>.

451, Hsmenenne oGbvema AV onuHakoBO AJsi 0GeHX YacTel LHAKHAPA.
CornacHo oGbelHHEHHOMY Ta30BOMY 3aKOHY JAJid HeHarpeTofl vacTH
unauuapa pV=p’ (V—AV), naa wvarperoit pV/T =p' (V+AV)/T!, rae
V —nepBonavanbHbli 06beM KaxAoH yacTH uuauHapa. HMckiwouwas ot-
ciona AV/V, uatigem p’ =p (T+T")/2T =105 kIla.

452. [lyctb npH TrOPH3OHTATbHOM MOJOXKEHHH LHJIHHAPA OOBEM
KaXJ0il M3 vacteli paBed V. [IpH BepTHKaJbHOM MOJNOXKEHHH WHIHHApA
o6beM BepxHeH uactu ctan V-4AV u paBnenue B Hefl paBHO p’,
o6veM HuxHell wacth ctan V—AV u paBienne B Heit paBHO p-+mg/S.
CoraacHo 3akony Bofiia—Mapuorta HMeeM

pV=p" (V+AV), pV=(p'+mg/S) (V—AV),
HckniounB u3 atHX ypasnenuit AV/V, noayuum

”2__ _'Lg !_mgp: .

.p’=% [p—-"%+ ]/pz-l-('%’)2 ]

(BTOpOi KOpeHb OT6pOIlEH, TaK Kak OH JAaeT Aisi p’ OTpHUATe]bHble
3HayeHHus).
' 453, =pgh (L—h)/2 (20 -+pgh) =17 cm.

454, T’ =pT jp’ =mT |Vp’ =225 K.

455. Tak xak naBJeHHe B Koale nepej MOTPyXEHHEM H B i{pHeq-
HOM €€ COCTOSIHHH OIHO H TO Xe (PaBHO aTMOcdepHOMY), TO AJA 3THX
coctonnui rasda Vy/Vo=T1/T,, rae V;=4na®/3+nd*l/4, V,=4n0%/3-+
-+ nd?l/8 —HavanbHBI B KOHeuYHbIH 06beMbl Bo3nyxa B KoaGe, Cnenosa-
tenbho, Ty =TV, /V,=2T, (16a%+ 3(d%/(32a% 4 31d%) =316 K.

456. py=poT1/T,=0,41 xkr/M3.

457, YpaBHeHHs COCTOSIHHS ra3a A0 M IOCJE HarpeBaHHS:

pV=(m/w) RT, p (V+Sh)=(m/p) R (T +AT),

rae p, V n T—paBnenune, o6beM U TemmepaTypa rasa A0 HarpeBaHHA.
Buiuntas BTOpoe ypaBHeHHe M3 MepBOro M YYHTHIBasl, YTO p=po
-+ Mg/S, naiizem

oTCcloAa

M=mR AT /ugh—p,S/g ~ 85 kr.

458, Ycnosue V/T =const o3savaer, 4TO npomeccsl HarpeBaHHs H
oXJaxJAeHHus NPOHCXOAAT H30GapHO. [IpH OTHOIEHHN HayaibHBLIX OGDB-
emoB V1/Vo=1/2 3Th o6beMmul cocTaBasior 4actH Vy=V/3 u V,=2V/3
oT o6beMa V Bceli Tpy6ku. KoHneuHnle o6beMbl 0GeHX uacTeil OZHHa-
koBul: V3=V/2. CoraacHo 3akony [leii-Jlioccaka n1s MeHsblueil gactd
Vi/Vs=To/T1, ana Gonbweit vactn Vo/Vg=T /Ty, rae To=273K—
TeMnepaTypa, COOTBETCTBYIOWAsl HayalbHbIM YCJOBHUSIM; OTCIOAA

Tl =T0V3/V1 =3Ty/2 =~ 410 K, T2,= ToVs/Vg=3T0/4 ~ 205 K,
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459, 1=LT,/(T1+Ts) ~ 42 cm,

460, Ty=p,Ts/p, =404 K.

4681 m=S8p; (T,—T,)/gT, ~ 4,6 xr.

462. MaHoMeTpw OGBIYHO TpalyHpPYIOTCA Tav, YTO OHH NOKA3HIBAIOT
pa3HOCTb MeXIy JaBJieHHeM BHYTpH 6aslJloHa u aTmMocepHbIM AaBJeHHEM.
[losToMy naBjieHMe B GasljioHe, KOTAa OH HAXOAMTCS B NOMELUEHHH,
pi=p-+po, a naBneHue B GanNJOHe, KOTXa OH BbIHECeH Ha YJHIY,
po=p— po—Ap. Tak Kak o6beM rasa ocCTaeTcsi HEH3MEHHbIM, TO IO
sakony -Wapaa py/Ti=py/T,, tae Ty=1+4273 K—TemMnepatypa Ha-
PYXHOrO BO31yXa, OTCION3

Ty=psTi/p1=(p-+po—Ap) T1/(p -+ pe) =256 K.

.463. JlaBneHune rasa, KOTOPHIM HAMOJHSIOTCH JaMNbl, AOJMKHO YIOB-
netsopsith 3akony Wapas: p/Ty=po/Ty; otciona p="T,py/T,="74 xlla.
464. TycTs B WnAHHIApe NOA MOPLIHEM HAaXONWTCH HEKOTOpas Macca
rasa, KOTopulit npu Temneparype £, =0° C umeeT nasneHue py u o6bem V.

1) Harpeem ras zo TemmepaTyphl f; NpH NOCTOSIHHOM JABJEHHH pg.
Torna no sakony Teii-JTioccaka ras safimer o6bvem V=V, (1+afy).

2) CoxMeM Fa3 NpR NOCTOSHHOH TemuepaType £; oT o6wema Vi no
o6rvema V,. B pesyabrate ras Gyger uMeTb laBleHHe pj, IpHYEM MO
3akony Bo#ns—Mapunotra poVi=p,V,.

3) OxnaauM ras 1o TeMmepaTypsl £, Npu mocTositHHOM oGbeme V.
[lpn sToM ra3 Bo3BpaTHTCH B IiepBOHAYaJbHOE COCTOSIHHE H €ro AaBJe-
HHE YMEHBUIMTC OT p; A0 po. Coraacuo 3akony lapas pi u py cBa-
3aHBl COOTHOILEHHeM pj==p, (1 4 B¢).

[Moncrasus sbipaxenne Aas V; us sakona Iefi-Jlioccaka u phipaxe-
HHe A pj u3 3akoHa [llapns B Bhipaxenue 3akona Boina — Mapuorra,
nonyunm poVo (14 aty) = poVy (14 B4); orciona a=§.

VA e F

Puc. 310, Puc. 311.

465. Cm. puc. 310 u 311,

466. [Ins nepexola MexXIy COCTOSAHMAME 3 M | JOJMIKHO BHIIOJ--
HATbcA cooTHoerHe p3Vg/Tg=pV/Ty. C npyroit cToponsl, Kak BHAHO
u3 puc. 63, B atom caygqae V==~kp, 1. e. Vy3/ps=V/pi. [lpouecc ne-
pexola MeXAy COCTOSSHHAMH | W 2 M30XOpHBIA; CJCAOBATENBHO,
p1/pe="Tji/T,. Hakonen, npouecc mexiy cocTossHuaMH 2 u 3 H3o6ap-

Hbifl, T. €, py=p3. M3 npuselennsix cootHomennit Hatizem Tg = T%Tq.
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467. pij=p,V,T3/V,T;=0,1 M[Na.

488, Jlaa nanHo#t MaccH rasa npu MIOGBIX.TPOLECCAX MOMHO MPH-
MEHATH OGbeAMHeHHBIH ra3oBblii 3akod B suie pV/T =B =const, Mo-
CTOSIHHYIO BeJIHUMHY B MOXHO HaliTh, [JTIOACTaBHB B 3TO ypaBHeHue A3-
BECTHBIE AJIfl HAYaJbLHOTO COCTOSIHHS 2HaueHust py, Vy, Ty¢; AmeeM Ana

>

pMa M 1
J 2 J A
Y
0,21 {12 - I\\\///
.. \w,”
4N ye .
S N S L e
\\\| 5L 20ms s La=9n
*\{3@,’.‘ //:/’f "~
J i (ol 1
0 ! 2 v ) 200 400K
Puc. 312. Puc. 313. Puc. 314,

vawef 3agaun B=p,Vi/T;i=0,5 dxk/K. [Toctpoum rpaduxu npoueccos,
npenBapuTeNbHO BbIOpaB MacmTtab ans p, V u T (puc. 312—314).
B pesynbrate nonyuum, uto p,=0,1 MIla.

469. Ilpu HOpPMaNBHBIX YCIOBHSX (HaBleHHH py= pghy = 101,325 kI1a,
rie p=13,595-10% kr/m2— nnotHoctd pryTH, g=9,81 M/c2—YyCcKOpeHHe
cBOGOAHOrO majgeHns u hy =750 MM —BbICOTa PTYTHOrO cTONGa, H TeMe-
patype T¢=273 K) Mosb n106oro rasa corsacHo 3aKkoHy Asoraipo 3a-
HHUMaeT o6beM Vm,‘=22,1ﬂ-10'3 M3/MOJIb; OTCIONa

R=qu/T=poV0u/To=8,31 Jx/ (Mo - K).

470. M3 ypaBHeHHs COCTOSIHMA uAEaNbHOTO Tras3a HalileM m =
=ppV/RT =138 r.

471, pi= mypspsTi/mepiT 5 =0,028 kr/mMoas.

472, YpaBHeHH7 COCTOSIHHMSI BO3AyXa B COCyle IMpH aTMocdepHOM
NaBleHAH p RO u nocne HarpeBanus: pV =mRTi/n u pV =myRT,/u,
rle mj W mMy—Macchl BO3LyXa B COCyle IO M mnocje HarpeBanus. [lo-
JlelMB BTOpOE ypaBHeHHe Ha nepeoe, Hailem mo/my=T1/T,=0,415.

478, (mi—my)/my=(pi—ps)/pi=0,2.

474, mg—mi= WV /R) (p/Ts—p1/T1) =57 r.

475, w=mRT /pV =0,032 kr/MoJb (KHCIOPOR).

476. U3 ypaBHeHus coctosinus umeem p=rm/V =pup/RT =1,12 xr/m3.

477. po=0,49 kr/M® (cM. 3anauy 476). '

478. p=0,4 RTpy/p.=24 MIla (cM. sanauy 476).

479. 3azauy MOXHO pelIMTb TpeMs criocoGaMu.

I. YcranoBiBlueecss naBJleHHe BhIpaXkaeTcs GopMynoit (cm. 3apa-
ay 442)
p=(p1Vi+paVs)/(Vi+Vy); orciona py=[p (Vi+Vs)—p,V,]/Vy=0,5 MIla.

I1. YpaBHenus COCTOSIHHSI BO3JyXa B NIEPBOM H BO BTOpOM GaJ-

JIOHaX:
piVi=miRT/p, p,Va=msRT /y;
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noce COeAMHEHHS €annono p (Vy+4Vy)=(my-+my) RT/p, rie my u
My —Macchl BO31yXa B NEPBOM M BTopoM GasioHax. Mckiiouns us stmx
YpaBHeHM#l my U my, nonyunM cHoBa py==[p (V14 Vo) —p.Vsl/Vi.
ITI. Tlpepnonoxum, uto B TpyGe, COeAHHSIOWEN GalJOHbI, HMEETCS
nopienb (puc. 315). CMecTHM mopmieHb Tak, 4TOGH JaBjeHus B Gaso-
HAX CTaJH OXMHAKOBbHIMH H PaBHBIMH p.
[ [T ] O6vem Bo3ayxa B mepsoM GasaoHe yBe-
v, by AV Vpp| TMUMTCR HA BeNHuMHY AV u craher
pasubiM V-4 AV, a Bo BTOpOM Gassoe
L YMEHBIUHTCS Ha TY )K€ BEJHUMHY H CTa-
Puc. 315. neT paBHbiM Vyo—AV. Tenepn nopuiens
MOXKHO YIAJIUTb, He HapyLIasi paBHOBEClst
rasa. [lo 3akony bDBo#iags—Mapuorra pVi=p (Vi+AV) v pVa=
= p (V,—AV). CkaaZbiBass 3TH YypaBHeHHs, HaligeM pVi+pV,=
= p (V1+V,), oTkKyLa NonyunM LAsi onpelesieHHst p; NPeXHIo Gopmyay.
480. p=(T/2) (p1/T1+ pe/T ).
481. YpaBHeHHe COCTOSIHMS ras3a JO HarpeBaHHs B KaxJoill yactu
UMTHHApa:

sL="RT, I
P 5 R 1)

rae SL=V —o6beM KaxROA YacTM OHIMHAPA, S—TNJoagb €ro nome-
peunoro ceuennsi. O6vembl Harpetoit u newarperoit wacteii: V=S (L+/)
u Vy=S8 (L —I). Ypapucsus cocTosnus rasa B HHX:

p'S (L+1>=% R (T+AT), @
p'S <L—1)=% RT, ®)

rie p’—paaBienHe rasa nocle CMellleHHS nopiiHs (OQHO ¥ TO Xe B
ofenx YacTsX LWJIAHHAPA B cuay pasHoecHs mopinHs), T4 AT — tem-
nepatypa B HarpeToil uacTH wHJHHApa. IlofesnB ypaBHeHHSI COCTOSIHHA
ApYr Ha 1pyra, MOJNyuYHM

T+AT =T (L4 )/(L—1); orcrona AT =2T1/(L—1)=404 K.

INpasble yacTH ypaBHennH cocrosinus (1) u (3) paBuel Mexay co6oii,
nostomy p’'S(L—I)=pSL (510 ypaBHeHHe upeAcTaBAseT CcOCOH 3aKOH
Boiins —MapuoTta A8 TOM uacTH LMJHHApA, TeMIepatypa KOTOpoil He
H3MenuJsach); orcioga Haxoaum p’ =Lp/(L—1)=167 xIla.

482, I=L (1— V' T,/T;) ~ 10 cm. (Tlpn pemwennn 3apauu o6paTHTL
BHHM2HHe Ha To, 4To pg = pe/L.)

483. Tak kak BOROpPOL cBOGOJAHO INPOXOAHMT Yepes MNEPEropoiKky, TO
OH pacnpocTpaHsieTcsi no o6beMy V Bcero cocyla, W AfiA HETO ypaBHe-
nue cocrostuusa  6ymet pV=mRT/py, OTKylna €ro JaBjleHHe py =
=mRT/mV. Ias asoTa ypaBrenue cocTosHHsT OyleT poV/2 =
= (my/pg) RT =v,RT. Tak kak B TOl 4aCTH COCYAa, B KOTOPOiil paHblie
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ot/ ofun 2307, Tenepb HaXQAATCA H BOXOPOA M a30T, TO MOJHOE  RasJe-
HHe p OyJAeT CKJaAblBaThCA M3 napuhanbﬂbxx KaBReHHI p; B py. TakuM
ofpasou,
p=p1+ pa=(my/u1+2vy) RT/V =0,1 Mlla.
484, = LT/, T s+ peT1) =60 cM.
485. YpaBHeHMsl COCTOsSIHMA AJS rasa B MNepBOH H BTOPOH yYacTax
cocyna 10 BbIPAaBHHBaHHs TeMIlepatTyp:

pVi=mRT/p, Pvg= myRT /.

[Momenus ux apyr Ha apyra, Haxo;mﬁ ViTo/VoTy=my/my. YpeBHeHus
COCTOSIHMSI JUIS rasa B mepBOil W BTOPOH 4YacTX COCyAa MOCJE BHIPABHH-
BallHsl TEMMepaTyvp: ,

p'Vi=mRTpn, p'Ve=myRT/u,

rie V; 3 V;—-Koneqﬂme o6beMpl mepBofl W BTOpOil yacteit, T — obumas
TeMiepatypa M p’ — fasienue, OLHO B TO Ke B OGCHX 4acTAX B CHJY
paBHoBecHst meperoponku. [lofesMB 3TH ABa ypaBHEHHMA APYT Ha apyra,
uaigem V{/V;=m1/m2‘ Takum oGpasom, V;/V;:Vsz/V2T1=4/5.

486. IMyctb Anuna Toil 4acTH NHJMHAPA, KOTOpas 3amoJIHCHA KHC-
JIOPOAOM, paBHa [, Torja BOAOPOAOM 3allOJHEHA YacTb LHJAHHAPA IJIHHBI
L—1I. Hx ob6vembl paBubl V;=8!n V,=S8S(L—/), rie S—nnouwags
NONEepeyHOro CeYeHWs UWJIHHAPA. YpaBHEHHS COCTOAHHA KHCJAOPOAA H

BOJMOPORA:
pSI=mRT /py, pS(L—1l)=mRT /p,.

Monenus ofHO ypaBHenuue Ha Apyroe, NOJYuuM
U(L— )= pa/py; oTciona {=Lpy/(1+pg) =5 oM.

487. [onoxus B ypaBHCHMAX cocTosHus (cM, 3ajauy 486) [=L/2,
T=Ty nna kucaopoga u T =T, ans BomOpoAa, 3aMeTHM, YTO JieBbie
yacTn 3THX ypaBHeHuit GyayT paBHbl. [IpupaBHAB NO3TOMY mpaBble 4acTH,
noayuum Ty/Ty=p,/u,=16. Ilpu noOubix 1emMnepaTypax, AJaf KOTOPHIX
GyLeT BLWMOANATBCA 3TO YCJAOBHe, MopuieHb GyleT AeJHTb LHJAMHAD HA
pABHbIC 4acTH.

488. T =upV/mR =280 K.

489. [Mocne moawema mapa ero ofvem V,=V;-+nVy, a naienue
rasza B HeM p,=po-+Ap. CornacHo oObejHHEHHOMY TIa30BOMY 3aKOHY
p1V1/T1=pV,/T,; otciona

Ty=poVoT1/p1V1=(po+ Ap) (1 +n) Ty/p; =255 K.

490, O6beM BoAOpOAA, 3akJ/IOYeHHOro B # GamnoHax, V=nv. U3
ob6vesunenHoro rasosoro sakoua pV/T=p’V’/T' wuaxonum yucio
Gannonos: n=p'V'T/pvT =~ 536.

491, [leiicTBylomas Ha aBTOMOGH/b CHJIA TAXECTH mg, Hanpab/eHHas
GHM3, YPABHOBEIUWBAETCS YeTHIPbMs CHJIAMH pPeaKLHH OMOPbI CO CTOPOHEI
rpyHTa Ha IIMHbI, HANpaBJCHHbIMH BBepX. Byuem cuurtatp, ut0 BCe ue-
TLIPE CHJIBL PEaKLHH Cnopbl OAMHAKOBH H paBHbl F=mg/4. Ha conpu-
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KacalouMiicss ¢ IPYHTOM NJOCKMH .yuaCTOK WIMHH cBepXy (M3HYTpH) Aeh-
CTBYeT CHJ8 JAaBjeHnsa pS BO3AYX2, 3aK/NIOYEHHOTO B HIHHE; CHH3Y XKe
JeficTByeT Cula peakIHH .Onopbl cO CTOpoHbl rpyHTa F, 3dtm cnan
ypapHoBemmBaloTcss. TakmMm o6pasoM, npu TemnmepaType #; AaBJenne
BO3RyXa BHYTpH MWIMHE p=F/S=mg/4S. Coraacio o6beAHHEHHOMY ra-
30BOMY 3aKOHY

pVe/Ts=poV1/Ti, B  mgVy/48T,=peV1/T1;

orciofia m=48TypoV1/VsT1g =~ 4000 kr.

492, YTo6bi BHITECHHTb. BOJAY M3 LHCTEPHBI, BO3AYX JHOJKeH HMETb
LaBNeHHe, N0 KpaiiHell Mepe paBHOe HaBJEHRIO BOAB Ha TIiyGuHe h:
p2=po—+pgh. Tocne pacuupenus Bosayx 3aiiMer o6beM Vo=V Vi,
CoryiacHO O6beIHHEHHOMY Ta30BOMY 3aKOHY

PiVi/T1=psVo/Ty, nan  pVy/Ty=(po-+pgh)(V +V1)/Ty;

orciona V =p;V1Ts/(po+pgh) Ty—V1=1,85 u®.

493. T' > (F4p¢S) T/peS =390 K.

494. PaBHOBecHe YCTaHaBJMBAaeTCs, KOTJQa CHJLL A4BJIEHHS BO3LyXa
B LHJIMHIAPAX Ha 06a nopuns GyAYT paBHB, T. €. KOTAA p1Sy= pS,.
[NpumennM n#ns BO3AyXa B NepBOM UMAHHApPE OGbeAHWHEHHBIH ra3oBbliii
3aKOH: pon/T0=p1V;/T, a A BO3ZyXa BO BTOPOM LMJINHHApE — 3aKOH
Boiins —Mapnotta: poVy=p,V;. Tlocie Harpesanus NOpLIHM CMECTSTCS
Ha OAWHAKOBble PacCTOSHHSA M H3MCHeHHs O6BEeMOB BO3AyXa B LIMJIHHAPAX
6YAyT NPONOPLHOKAMbLHE NI0maAaM nopukedt, T. e. (V1 —V,)/(V,—V3) =
= §;/S,. PeuinB cucTeMy YepbipeX ypaBHEHHH C YETHIpbMSI HEeH3BECTHBIMH
p1, Pz, Vi, Vo, naiinem

__PoS1 (TV14+ToVsy) . _ ___S]Sgpo (TVy+4TWVy)
P = SRSy ¢ oems F=pSi=—r e sy

495. M3 ypaBHenHuil COCTOAHMS HaXOJMM MacCy myj BOLOpOAa, Ha-
XOAfIerocs B Wiape, H Maccy m, BO3llyXa, BEITECHEHHOrO LIapoOM: My =
=pVpi/poVg, B my=Vpe/V,,, rae V,, =22,41.10=% wm?/Monn—
ofbeM MOJS MIeaJbHOIO Tra3a NpH HOpMaabHHIX ycaosusax. CorsacHo
3aKOHY ApXuMMela NpH NapeHHH [Uapa B BO3AYXe CHJA THAMKecTH, Jeil-
CTBylOllasi Ha wap ¢ BojopoioM, (M --m;) g paBHa cHJe TSIXKECTH Bhl-
TeCHEHHOTO BO3JyXa m,g; OTCIONA

- p=(Po/m1) (e —VouM/V) = 0,15 MIla.

496. [TycTb ypoBeHb BOAB B CTaKaHE HAXONHTCH HA PACCTOSHHH
h or nHa crakaHa (puc. 316). JlaBjenne BO3LyXa B CTakaHe Gyaer
Po-+pgh. Tak Kak AaBieHNe p, COOTBETCTBYeT MPHUGNH3HTELHO NaBJie-
Huio 10-meTpoBoro cron6a Boaw, a h < H=0,1 M, To pgh coctaBaser
veHee 19, aTMmochepHoro paBaeHHss H BeJHuYHHON pgh MOXHO mpe-
He6peyb 10 CPaBHEHHIO C Py, T. €. CYHTATb, 4YTO JaBJeHHE BO3AyXa B
cTakaHe HengMenHo. Torna cornacno sakony ['efi-Jlioccaka Vy /Ty=V,/T,,
rie Vy=HS u V,=hS —Hayanbubii H KOHeyHHH O6beMH BO3LyXa B
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cTaKaue; OTCIO,lla h H T3/T{; n o6veM BOurefwéd B crakau sonu
=(H—h) S=HS (Ty—T,)/Ty=49 v,

Ecau yuecTs H3MeHeHMe JaBlleHMS BOJBl B CTakaHe B 3aBuch0-
CTH OT pACCTOAHUS A M MPUMEHHTh Npu 3TOM OGbeAHHEeHHBIH ra30BbI
3akoH: poHS/T1= (py—+pgh) hS/Ty, T0 pna h nony-
quTcA caoxuas Qopmyaa:

h=(po/20g)(V T 4HT y0g/peT1—1)-

Briuncaenite no stoit gopmyne gaer V=50 cum3.
3ameTHM elne, YTO €CAH KOPeHb B 3TOM Bbipaie-
HUH _pas3ioxuTh no ¢opmyne GuHoMma Heiotona u .
orpannuuthest AByms wieHamu: 1+42HT,0g/peTy, | — — — —
TO Mbl MOJNYYHUM I h  Bblpakenue, HalleHHOe DPuc. 316.
pasee npu nomouu 3akora Ieii-JTioccaka.

497. CorsacHo 3akoHy ApxHMela NMOrpyXeHHBI X0 KpaeB CTaKaH
(puc. 65,a) nraBaeT NpH yC/AOBHH, YTO CHJIA TSAMXKECTH mg, AeHcTBylowas
Ha Hero, BMecTe ¢ cHJO# TaXectd pgVy, AeiicTBylowed Ha HaJHTYIO B
Hero BOAy, paBHbl cuie Apxumena pgV, rie V=hS—o6beM crakaHa,
Vi=hS/3—obbem Hanutoli B Hero Boam (S—mIomank ero momnepey-
Horo ceyenus). Takum oGpasom,

mg-+20ghS/3=pghS; orciona mg=pghS/3.

IMorpyxennvili BBepx AHOM HA ray6uny f crakam (puc. 65,6) Gy-
JeT HaXONHTLCA B PaBHOBecHH, ecin cuaa Apxumena pgV,, rae V,—
-06BeM CKATOro B CTaKaHe BO3AyXa, paBHa CHJe TSKecTH mg, Aei-
CTBylOUlell Ha CTaKaH. YUMTHIBAst BhipaeHue Jas mg, naiaem Vy=hS/3.
JaBienne Bo3ayxa B cTakaHe p = py-+pg/(H —2h/3). Hcnonb3ys o6b-
eHHEeHHBIH ra3oBbifi 3aKOH:

PohS _ [po+pg (H—2h/3)] hS/3
T, T, *

nonyuum H=p, (3T, —Ty)/pgT1+2h/3=15,4 m.

§ 15. daeMeHTH MOJIEKYJAPHOH (UIMKH

498, Maccw MosieKyn BoJAOpOAa M Kucaopoaa my=3,3-10-27 kr u
my=>5,3.10—20 kr.

499. m= popT /ngpT¢=3,33-10~26 kr, rre Ty, =273 K, po=0,1 Mlla.

500. ng=N 4/Voy=2,7-10% m~3 (noctostunas JIomwMHATa).

501. n= N To/kVouT=1,83-102 -3, rge Ty=273K, Vo,=
=22,41.10-3 M3/MONb — 06BEM, 3aHUMAaEMblil OJHHM MOJEM HIEaJbHOI'O
rasa npu HOPMaJ/IbHBIX YCHOBHSX.

502. B o6veme Vou=22,41.10-3M3/Monp coAepkHTcl NPH HOP-
MaJbHBIX YCJOBHAX 4HCAO Moaekya N ,=06,02.102% momn—1. Taxk xak
NpH OAHHX H TeX Xe YCJHOBHAX UYHCIO 1y MOJIeKyJa B COCyLe IIpo-
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nopuxonanbio ero obveMy, To ngfv=~N 4/Voy; orciona no=0uN 4/Vop.
Hckomoe Bpems T=rny/n, = vN 4/Voun, =~ 8500 ner.

503. py=p;—3npF/4nn,r*Ty, rae Ty=273K n p,=0,1 Mla.

504. Bo3bMeM OAMH MOJb a30Ta, KOTOPHIM NMPH HOPMaJbHLIX YCJO-
BHAX 3anuMaeT o6beM Vou=22,41.10-% m3/Monb, a Npu AaBleHWn p H
TOH Xe TeMmmepaType corsiacHoO 3akoHy Boiing —MapuoTra 3anuMaer
o6veM V=Voupo/p. B onnoM mose a3oTa COmepKHUTCH UYHCIO MOJEKYN
N4=6,02:1022 moab=1. O6bveM Kaxioil H3 HuX paBeH nd%/6, n HX
cymmapuuit o6beMm v=mnd®N 4/6. Taxum o6pasom, Ha 06beM CaMHX MO*
"JIeKYJ NPHXONUTCS NpPH NaBJNEHHH p, 4acTb ofbeMa

U/Vou=(ﬂd3NA/6V0u)' 100 % =0,038 %,
a npu néaaenun P —uacTh 061>ema
oIV = (nd3N 4p/6V oy pg) + 100 % = 19 %.

605. Kaxnasi MoseKyna 10 yZapa O CTE€HKY MMEeT HMMYJbC Moy,
HanpapJeHHbH K cTenke. [Tocne a6conmoTHO ynpyroro yaapa Hanpasie-
HHe CKOPOCTH MOJIEKYJH MeHsfeTcd Ha o06-
patioe. ITo3ToMy HMNyJbC MOJEKyJb mocae
ylapa CTaHOBHTCA paBHBIM —mo. [Ipn 9TOM
H3MeHeHHe HMNYJabCa KaXIO#A  MOJexyJH
mv — (— mv) = 2mo.

B Teuenne npomexxyTKa BpeMeHH T O CTeH-

Puc. 317, Ky YHapsTCsl BCe Te MOJIEKYJH, KOTOpHE, Ha-
XOAsiCh B Napajjiefenunefe ¢ OCHOBaHHeM S
H pausoRl l=uvutT, ABHrajJuChb N0 HamlpaBJeHHIO K cTeHke (puc. 317).
"O6vem sToro napannenenunena V=Suvt, u B nem naxogutcss N =nSuvt
ABHKYIIHXCA K CTEHKE MOJeKyJ. 3a NpOMeXYTOK BPEMEHH T npousofinet
H3MeHeHHe uMnyabca N Moaekya, pasuoe 2monSut. Ilo BTOpOMY 3a-
kony HbloTona 2muvnSvt = F1, rae F—cuaa, aeficTyiomas Ha MOJIEKYAH
co croponn creHkH. CornacHo TperbeMy sakoHy HbloTona Takas xe
cuna nedcTByeT HAa cTenky. Takum ofpasom, F=2nmv3S u naBnenne
p=F|S=2nmv2. '

506. llapnenne Ha cTeHKy p=2nmv® (cM. sapasy 505), rme n —
YHCJIO MOJeKYJ B elMHuHNe o6GbeMa, ABHXKYLIUXCA NO HanpaBJeHHIO K
a1oli cTeHke. Ilo HanpaBneHHI0 K KakAOil rpaHn KyGHKa ABHXKeTCH
n=vN 4/6 Monekya; orciona p=vN ymv?/3=1,bTIla.

507. Uncno mosekys, cofepkalMxcsi B OXHOM MoJie rasa, paBHO
nocrosinnoil Aporanpo N 4. COrnacHo ypaBHeHHIO COCTOSHMA KOJH-
uectBo rasa v=pV/RT; orciona

n=vN 4/V=pN 4/RT =2.10% M=3,
608. T=pVN 4/nR=2301 K (cM. 3apauy 507).

509. p=npoT/ngkVTy=20 xIla, rne p,=0,1 MIla, T¢=273 K,
510, n=pNA/RT==3- 1010 M'g.
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511. Macca raza m=nm;, ero wmonspwam Macca p=myNy, rie
M,—Macca OHOH MOJIeKYJB, N—UHCJIO MOJEKYN B AAUHOM o6béMe H
N 4—uHCclO MOJIeKyJd B ONHOM MoJe rasa (nocTosiHHas ABoraxpo).
[loxctraBus m u p B ypaBHerme coctostuus pV =mRT/u, Haxomum
p=nRT/N4V, 1. e. IpH MPOYHX PABHHIX YCNOBHSX JaBJeHHe NpO-
TOPUHOHAMbKO 4YHCAY 4YacTHn n. Ecnu Gu1 MoseKysBl He pacialanuch,
T0 cornacHo 3akoHy IIlapns npu Ttemmepatype Tj 6blI0 6b aBreHHe
pa=piT,/Ti. Benepctsne pacmana KakZoH MOJEKYJH - BOAOPOXa Ha
IBa aToMa MOJHOE YHC/IO 4YacTHI, yBeJsiHunBaeTcsa BABoe. [lostomy npu
temneparype Ty HaBienne 6yjer 2p,=2p;T,/Ti=140 klla.

§ 16. BryTpeHHsIa SHeprus M paGota
pacwupenus ras3os. TenjoeMKoCcTb

512, Ha nopuecHb AeHCTBYIOT: CHJIA THAXKECTH, CHJIAa atMocdepHOro
NlaBJieHHss H3BHE H CHJa JaBleHHs Kucaopolda usnytpd. Ilepsore aBe
CHJIBL BCE BpeMs OCTalOTCsl MOCTOSIHHBIMH. Tak Kak mopmeHsb B J060M
MOMEHT HaXORHMTCS B PaBHOBECHH, TO BO BpPeMs HarpeBaHHs KHCJIODPOAa
Cro jaBjieHHe p OCTaeTCsi TaKxke NOCTOSHHBIM. Takum o6Gpasom MomeT
ObiTb HafileHa yHesbHas TeMJIOEMKOCTb KHCJOPOXAa MpPH TIOCTOAHHOM
NaBJAeHHH: cP=Q/mAT =916 IOx/(xr+ K).

Pa6oTa pacmBpeHHs NpH MOCTOAHHOM AaBJieHHH A= p(V,—VJ
rie Vi u Vy—mHavanbReii U KoHeuHbl OOBeMbl rasa. Y paBHeHHSl CO-
CTOMHHA rasa RO H MOcie HarpeBaHHA: ‘

pVi=mRTs/p, pVy=mRTs/p.
BuituTasi mepBoe ypaslieHHe H3 BTOPOTo, HaiileM
p(Va—V)=mR (Ty —Ty)/n,
rie T,—Tj=AT —pa3sHoCTh KOHEYHOH ¥ HaYaAbHOW TeMmmepaTyp;
orciona A=mR (Ty—Ty)/n=2,59 kx.

[MoABOAMMOE K T'a3y KOJHYECTBO TEMJOTH HAET Ha YBeNHYeHHE ero
suyTpennefi suneprmu AU u Ha coBepuienne paGotst A: Q=AU 4;
orciona AU =Q— A=6,57 xIx.

613, V=mpy/(pi —p2) po = 29,2 n.

514, YpaBHeHHSt COCTOSIHHS AO H Tmocje Bbll'lyCKaHHﬂ rasa H3. Gaji-
JoHa!

piV=mRT [p, p,V=myRT/p,
rAe mj W my—Maccel rasa B GaJioHe, a p; H p,— JaBJEHHS ras3a Jo
M noc/ie BHINYCKaHHsd. Boluutas O0fHO ypaBHeHHE M3 APYroro M yuu-
ToiBaf, IuT0 Am=mj—m,; ¥ Ap=p,—p,, umeeM VAp=AmRT/;
orciona W/ RT =Am/VAp. C apyroii CTOpOHB, INIOTHOCTb Tra3a Qg NpH
NaBJEHHH Py MOXKHO HalTH M3 YpaBHEHHS COCTOSTHHSA:
0o =polt/ RT = poAm/VAp =~ 3,7 kr/m®,

815. Ap = pg (my—m,;)/Vpo=068 xl1a.

516. Ecan ras narpeBaeTcsi MpPH NOCTOAHHOM OOGBEMe, TO Tras He
coBepwiaeT paGotel. [lo3TOMy Bce NOABOZHMO@ K Tasy KOJHYECTBO
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TestAOTH Q MJAET Ha YyBeJuueHne ero BHYTpeHHeli onepruw-AU (eMm. sa-
Iauy 512): Q=AU=6,57 k]Ix. YZeibHas TeNJOEMKOCTb KHCJIOPOAa’
NpH - AOCTOSTHHOM o6neMe ¢y =Q/mAT = AU /mAT = 657 Ix/(kr- K).

617. VI3 ypaBHEeHHS COCTOSHHA HaXOAHM Maccy KHCJOpoAa: m =
= upV/RT =4nr®up/3RT, rae V=4nr3/3— o6vem mapa. YpapHeHus
TENJOBOro Gajanca AJs OTKAYaHHOTO H 3aNOJIHEHHOro WapoB:

Ci (Ty=T)=Amy, (mey+Ci)(Ty—T)=2Amy,

.rae Cj— TenJoeMKoCTb OTKauaHHoro mapa. Hckaiouyass m3 sTux ypasHe-
HEil Besnuuny C{ M yUHTBIBas BbIpaxeHne AJs m, MOJNYYHM YJAeNbHYIO
TEIJIOEMKOCTb KHCJIOpOAa:

¢=23\ (my—my) RT /4nr®p (Ty—T) p ~ 670 Ix/(kr- K).

518. c=QRT,/ppV (T3—Ty) =~ 660 xk/(xr:K).

519, KoanuecTBo TennoTe Q, coofmaemoe rasy, HieT Ha yBesuue-
HHe ero BHyTpeHHeil smeprun AU H Ha coBepmeHHe rasoM paCoThHL
Q=AU+ A. Ilpy nocTtosiHHOM AaBJeHHH p paGOTa paclIMpeHHs rasa
A=p (Vy,—V;), tie V, u V{—KoHeyHH{l ¥ HayaJbHBI 0GBEMB rasa.
Y paBHeHHSI COCTOSIHMS rasa N0 H IOCJ]e HarpeBaHUS:

pVi=mRT/p, pVe=mRT,/p.

BrunTas nepsoe ypaBHenue u3 BToporo, Haliiem p (Vo—V,)=mRAT /p,
rie AT =T,—T— pa3sHocTb KOHEYHOH ¥ Haya/jbHOII TeMnepaTyp rasa.
B pesyabrate Qp,=AU-mRAT /p.

IMpu nocrosinHoM oGbeme pa6oTa pacmupenusi rasa A=0 n Qy=
= AU. Cnenosatenvio, Q,—Qy=mRAT /p.

VienbHble TEMJIOEMKOCTH MNpPH NOCTOSIHHOM 1aBJI€HHH M NOCTOSIHHOM
o6beme: c,,=QP/mAT, cy=Qy/mAT, Pasjienns pasnoctb Q,—Qy Ha
mAT, nonyunm c¢,—cy= R/p.

Takum o6pa3om, cyulecTByeT pasiHuHe YAENbHBIX TeMJIOEMKOCTeH
rasoB, HaXONSILIHXCS NMPH NOCTOSTHHOM [aBJE€HHH K NPH NOCTOSTHHOM 06b-
eme. Jljsi TBCPALIX M XHAKHX Tes, BBHJY 3HAYHTEJLHO MeHbIIEro Koag-
¢unHeHTa HX OGBEMHOIO paciuMpeHHs, B GOJbUIHHCTBE ClyyaeB 3TOH pas-
HlHlEeH MOXHO nmpeHeGpedb.

520. BHyTpeHHsis 9Heprus wuIealbHOrO rasa npeicTaBaser coGoit
KHHETHYECKYIO SHEPrHI0 ero MOJIeKyJ, KOTopasi 2aBHCHT TONBKO OT TeM-
nepaTypel rasa, HO He 3aBHCHT OT pacCTOSIHUSI MeXAY MOJIEKYJaMH
H, cjelloBaTelbHO, OT of6beMa rasa. Hpn H3OTepMHUeCKOM npouecce He
M3MeHseTCsi TeMNepaTypa, NO3TOMY BHYTPEHHsISl SHEPTHSA OCTAeTCs NOCTOSH=
nolt. CinelloBaTe/bHO, KOJNHYECTBO TEMJOTH, coobuiaeMoe Trasy, AOJIKHO
6biTL paBHO paGoTe, coBepmaemoil rasom: Q =A =20 Ix.

521. Tak Kak ras B LUHJIMHAPE TENJIOM30J¥POBAH, TO OH COBepLIAET
pa6oty TOMLKO 3a cueT ymenbuienus AU cBoeii BHyTpeHHell 3HeprHH.
[MosTomy AU =A=4,47 k. C qpyroii CTOPOHE, K COCTOAHHIO rasa
¢ TOH JKe KOHeyHOH TemnepaTypoi MOXHO NpuiiTH (CM. 3ajauy 519), ecsn
YMEHbIIHTb €ro BHYTPEHHIO 5HePrHi0 Ha Ty Xe Beanunny AU, otunMas
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y Hero Koanucctso TemnaTH Qy=mcy (Ti—7T,) -npu noctosniom obb-
eme. Takum obpasom, AU = mecy (Ti—Ty); otciona Tg=Tij—AU/mcy =
= 263 K.

522, Ipu namenenun TemMnepaTyphl rasa Ha ONHY H Ty e BeJIHYHHY AT
NpH NOCTOSHHOM o6beMe H NPH NOCTOSHHOM JaBJeHHH Pa3HOCTh KOJNHYECTB
remnore {Q,—Qy=mRAT/p (cM. sapauy 519); orciona QV=Q;,—
—mRAT /p=0,2 MIIx.

523. KonnuectBo Tennotel Q=cmAT npu HarpeBaHHH BOXbI HAET
Ha yBeanuenne AU ee BHyTDeHHel 5HEPTMH H Ha COBeplleHHe NpPH Tell-
TOBOM pacIlHpeHHH BOAH pa6oThi A= pyAV = poov VAT npotns cun atmo-
chepHoro paBaenusi, rae V = 103 m®—nepBoHauaabubiii 06beM BOABL
[Tposens Bhiuncaenns, noayunm Ax0,2 MIIXK, B T0 Bpems kKak Q=4,2 kIIx,
T. €. NpH ~O6HUHEIX ycnoBusx Q > A. [To3TOMy MOXHO CuMTaTh, YTO
Q=AU.

Opun monb rasa copepxut Ny monexya (N g=6,02.10% moab—1).
Bona maccwl m conepxuT n=mN 4/p monekya. Takum o6pasom, Ha OfHY
MOJIEKYJly NPHXOAHTCS yBeNnYeHHe BHYTpeHHel sHeprun AUi=AU/n =
=1,26.10—22 IIx.

524. Q =2ucyT,=11,5 MIx.

525. Q =mc AT = mcpTo_l 49 xJx.

526. YpaBHEHHS COCTOSHMS Ta3a KO H TOCAE HAarpeBaHHs:

plV=mRTi/n, pV=mRT,/p,

rie pi H py—HayanpHoe W KOHeuHoe jaBiaeHus, Ti u T,—mHavanbnas
¥ KOHeulas TeMnepaTyphl, m—macca rasa. BelunTasi nepBoe ypaBHeHHe
U3 BTOpOro, Haliem

VAp=V (p;—p1) =mR (Ty—T1)/p; orciona Ty—T;=pVAp/mR,
KonuyecTBO TenjoTel, COOGLIEHHOE ra3y NpH NMOCTOSSHHOM o0beMe,
Q=mcy (T;—T1)=pcy VAp/R=16,5 xIlxk.

527. A=mpyAT jpoTo=284,5 kI, rae py=0,1 M[Tau T¢=273 K—
1lOpMaNbHbIe AaBJleHHe H TeMneparypa.

528. Jlapnenve rasa B LMJIHHIpPE NOCTOAHHO: p= po-+m/S. PaGou
pacliMpeHus Tasa NMpH MOCTOSHHOM AaBJeHHH A= p (Va—Vy), rae Vy, —
koneunbli .o6beM rasa. Ilo 3sakony Tei-Jlioccaka V,o/Vi=T,/Ty;
oTclofa

Vo=ViTo/Ty, Vo=Vi=Vi(Ty—T)/T1=V,AT/T1.

Takum o6pasom, A= (po+mg/S)V,AT/T;=20 IOx.

529. T'paduk H3MEHEeHHs COCTOSHMA rasa B KOOpAHHartax p, V mpu-
peleH Ha puc. 318. YuacTok 1—2-—mn30xopHHEI npouecc: Temmeparypa
yBEJHUHBAETCS, NPOUCXOLHT IOIVIOLWEHHE TENJOTH, PaGoTsl ras He CO-
BepluaeT. YuacTok 2—3—n3o6apHoe pacmHpenne. Temmepartypa ‘yBes
JUYHBaeTc (H30TepMa, Ha KOTOPOH JIeXKHT TOYKa 3, COOTBETCTBYET
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Conbiell TemmepaTtype, ueM u30TepMa,
Ha KOTODOH MeXHT TOuKa 2), NpoHC-
XONUT INOIVIOWeHHEe TemIoThl, ra3 co-
BepwaeT paGory. Yuactok 3—4— uso-
TePDMHYECKOe pacliHpeHHe: TeMmlepa-
Typa OCTaeTcs NMOCTOSAHHON, NPOUCXO-
OHT TNOTJIOWEHHE TemJIoTH, a3 coBep-
iwaet pa6ory. YuacTtor 4—I1—mn3o6ap-
HOoe CxaTHe: TeMmepaTypa yMeHbIIaeT-
cs (430TepMa, Ha KOTODO#H JIEXKHUT TOU-
Ka 4, cooTBeTcTBYeT Gosbuell Temnepa-
a Yy 1ype, YeM u30TepMa, Ha KOTOPO# Je-
Puc, 318. HHT TOYKAa 1), NPOMUCXOAHT BhIlee-
HHe TEIJIOTHl, paGoTa— OTpHUATeNbHAS.
[paduxu H3MeHEHHs COCTOAHHA rasa B koopiuuarax p, T u V, T
npupenenst Ha puc. 319 u 320.
530. ITpu mepexone Mexay coctosiHHAMH 1 u 2 ras pa6oTH me co-
BepuaeT, TaK Kak ero o6bem He H3MeHAeTcs (MOPUIEHb HEMOABHIKEH).

? Jpo=eonst

<«

Ty=const

Var 4
//// V=const.

0
Puc. 319, Puc, 320,

Ipu nepexone mexay coctosHuaMH 2 H 3 pa6ota rasa A=p, (V3—V,).
Beanunne py, V4 v Vg onpelensiorca u3 ypaBHeHHii npoieccoB — n3o-
xopuoro (1—2):pi/pa=Ti/T, (Vi=V,), u usobaproro (2—3):V,/Vy=
= T/Ty (ps=const); orciona A=p Vi (Ts—Ty/T;=100 d:x.

631. A=poy (V—=V")=po (V—m/p) = 167 Ok, rae py=0,1 MIla —
JlaBJIeHHe HaCHIIEeHHOro BoasHoro mapa npu f{=100°C, paBnoe Hop-
MaJbHOMY aTMochepHOMY AaBJeHHI0, a V' —o061eM CKOHAeHCHPOBaBIekics
BOJBI.

532, BayTpenHas SHeprus HAeaJbHOrO rasa NpeACTaBjifeT coGoll
KHHETHUYECKYIO SHepruio ero Monekya. OHa MpOMOpUHOHANbHA €ro TeM-
nepatype W 4YHCAy MoJeKyJ. BHyTpemHue SHeprusm rasa B nepBoM
u BropoM mununapax Uij=#kvT;y n Uy=kv,T, u raza B unannapax
nocne cmemuBanus U=k (vi-+v,) T, rie k—koapduunent nponop.
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UHOHAJBHOCTH, SaBUCHIMH OT RPHPOAH rasa, Vi M Vy—KOJHUYECTBA
rasa (B MOJAIX) B MEPBOM H BO BTOPOM uuamnipax. CoraacHo 3gkoHy
coxpanenust sueprun Ui U,=U, u, caegosareabno, v;T{+vyTy =
= (v;-+v5) T. U3 ypaBnenuii cocTOsiHME JHJS ra3soB A0 CMelUHBaHBs
naitneM vi=p,\Vi/RTi 1 vy3=p,V,/RT,. [ToAcTaBHB 35TH BEIPaXKEHHs
B.NpeAbyllee PaBEHCTBO, MOJYUHM

01V1/R4-psVo/R=(p1V1/RT{-}psVo/RT) T,
Taknm oGpaszom,
T =T1Ty (p1V1+ 0V o) /(p1ViTe -+ paVsT1) = 366 K.

M3 ypaBuennss cocrosiuusa aas cMecH rasos p (Vi-+V,)= (nj-+ns) RT,
HCNoNb3ysl HalleHHbIe patiee BLIpaXeHHs 1as vi, Vo u T, MoJayYyuM (cM.
3ajauy 442)

= (piV1+paV o)/ (V1+Vy) = 525 klla,

§ 17. HacbliienHbie 1 HeHaChllleHHblEe Napbl

533. PaccmotpuM xon wsorepmbl Ti=const (puc. 32I). ITpn noxw-
eMe TOPWHA JaBJeHHe Ha XHAKOCTh Y6biBaeT. O6beM Ke KHAKOCTH
OT LaBJIEHHS| TOYTH HE 3aBHCHT (’HIKOCTH MPAKTHYECKH HECKHMEEMbI).
[TosToMy noka mop mopmHeM Haxo-

AHTCA TOJNLKO XKHJKOCTh, Y4acTOK ab Pr \a
H30TEPME! TIPAaKTHUECKH COBNafaeT
¢ ¥30X0poil. [Koraa laBJeBue,B H- Bt £
JHHAPe CTEHOBHUTCA PaBHBIM AaBJe- >
HHIO HaChILIEHHOro Maparnpn femne- ¢ ?
patype T (LaBJeHHIO pp), B nuauHA-  Fb
pe KpomMe KHUIKOCTH MNOfBASETCS
HachileHHb nap. IlaBneHnre :Hach-
IeHHOr0 Mapa He 3aBHCHT OT €ero 0 Vo Vo '
o6beMa. [losToMy npu Ranbueiimem Puc. 321
yBeJHueHHH O6beMa H30TepMa COB-

najaer ¢ H3o6apoil (yuaeTok bc) RO Tex Mop, NOKA BCA KHAKOCTb B LH-
AMHApe He npeBpaTutcsi B nap (nmpu o6beme V). [Ipn nanpuefimem
yBeJIHYEHHH o6beMa Nap CTAHOBHTCH HEHACHIIEHHBIM, H 3aBHCHMOCTb
€ro JaBjeHHsl OT o6beMa MoAuHHsieTcs: 3aKoHy Boiins—Mapnotra.

Xoa n3otepMn T,=const Takoil ke, HO, TAK KaK NaBJjleHHe H INVIOT-
HOCTb HACHILEHHOro napa Npu 3TOH TeMmnepaType 6oJblie, NMOJHOE HCMa-
peHHe XKHMAKOCTH NMpoH3oliler npu o6beme V, < V.

534. IlaBneHHe, OKa3biBaeMO€ NapoM Ha CTEHKH cocyla, odyc.non-
NEeHO yZAapaMH MOJIEKYJl O CTEHKH M NpOTIOPHHOHANBLHO KHHeTHUecKoft
SHEPrHH MOJEKYJ] M YHCJIy MOJEKYJ B efuHuLE o6beMa (cM. 3afauy 506).
Cpeansis KHHETHUeCKas SHEPIrHsi MOJeKyJ napa MPOMOPLHOHAIBNA TeM-
nepatype (cM. BBefiéHHe K § 16), B TO BpeMs Kak 4YHCIO MOJEKYN Ha-
,CHIIEHHOTO Napa B eluKHue Q6beMa BO3pacTaeT NPH NOBBLILIEHHH TeM-
nepaty pul.
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- JInuua abd Ha pue. 67 HA yuacTke ab COBMAgaeT C 3aBUCHMOCTBIO
NaB/leHHsA HACHILIEHHOTO Mapa, OT TeMmepaTypHl, Ha yyacTke bd npegcras-
nAeT .co60i OTpe30K MpsAMOH, MpOoXoxduleil yepes nayalo KOOPAUHAT.
Takoi xoa o6BACHSeTCA TeM, uTo npu Temneparype Tp BCA KUAKOCTD,
6biBIyass B COCYle BMECTe € HachlUIeHHLIM NAapoM, MpeBpaTHAAch B map.
Ianee e mpoucxolut, coryacno 3akony Hlapas, usoxopuoe ysesuye-
Hite NaBaeHus, Jlunus abce npeacraBaseT coGoit Tako# Ke mpouecc, HO
npu Goabme# Macce KUAKOCTH M mapa B cocyfe. Temneparypa Tp—
KpUTHYecKass Temncpartypa. I'osopuTe 0 mapax Npu Temneparype Bbluie
KPHTHYCCKOH HeT cmbicsa. [losTomy Bce nuiun
OGpLIBAIOTCA NMPH 3TOil Temmeparype.

§35. Yuactok 1—2 (puc. 322) —u3oxopuoe
yBeJIHUeHHe [aBJIeHHs MPH HarpeBaHHH. YUACTOK
2—3—H30TepMHUECKOe CHKATHE [HeHAChIEeHHOTO
napa (MPOHCXOAMT cornacHo 3akony bBoitng—
Mapnon‘a A0 HacblUleHUsA napa—nao Havyana
ero CHKelus). Y4actok 3—4 — H30TepMHUECKOC

Puc. 322. CXKaTHe HACBIWEHHOro Mapa (MPOHCXOMUT CHKHUXKC-
HHe, a IaBJleHe OCTAaeTCs NMOCTOANULIM).

536. Uucno MoJseky/1 BewecTBa NpH 3aJaHHON ero Macce HE 3aBHCHT
OT COCTOSHHf BelleCTBa, €CAH He MPOHCXOZMT XHMHUUECKHUX peaKiHi.
Konnuectso BewecTBa (B MOJAX); HMEIOUETO Maccy m H MOJfPUYIO
Mmaccy B, v=m/u. OMHH MOJIb BeulecTBa COXEPKHUT uUHCAO MoJeKyn N 4.
CrnepoBartenbHo, Macca BeleCTBa m COMle PXKHT YHCAO MoKy n=vN g==
=mN 4/p. EAMHHUA Macchl BellecTBa COAEPIKHT YHCAO MOJEKYJ My =
= N 4/u, 4T0 AJsl-MapoB PTYTH M BOABI AaeT

Nmi=N 4/p;=23-102% kr=1, n,,==N 4/u,=3,3.1028 kr-1,

537. [lpu temneparype {-=4°C miotuocts BOAL pg=10% ki /M,
[lrotHocTe mapa p MoXHO HaHTH NpPH NOMOLLH YPaBHENHS COCTOSMHS:

o=wp/RT; orciona pz/p=psRT /pup=1,6-105,

Oann MoJIb BelecTBa COLepRKHUT uncao monekyn N 4=06,02-10% monp—1.
Eaunnua o6beMa BeulecTBa COJAEPIKHT YHC/IO MoJeil Vv =p/|L H, cleloBa-
TeJqbHO, YHCaI0 Modekyn PN 4/p. Ha kaxiayio MosekyJy BoAb M Napa
NPHXOAATCS 0GBEMbl

Ve=w/pgN 4=3-10-22v3, V=p/oN 4=RT/pN 4=4,8-10-24 m3,

538. CorsiacHo ypaBHenuto coctostHusi pV =mRT [y nJA0THOCTH 12308
H TIapOB-NPH MOCTOSHHON TeMmepaType NPONOPUHOHANLHLI HX AaBIEHHAM.
[ostoMy pi/py=p1/p; = 0,45.

539. Macca napa, Heo6xoAHMast” AT HACHILEHHS 06beMa KOTaa npu
temneparype T =453 K, mg=poV = 25,25 xr. Tak Kak mg > my, 16 Besl
BOJa MpeBpaTUiach B HeHachuenHbll nap. Cnegosatensno, m=myg=20 Kr.
H3 ypasuenus cocrosuns naxoaum Rasnenue: p=mRT juV =0,84 MITa.

540. B cocyae 70 yBennueHHs ero o6beMa COAepKaJiCA NMap MacChl
mg=poV =81 (06LeMOM, 3aHHMaeMbIM BOJOH, MOXKHO npeneGpeyn). Macca

284



BOAH B napa Obma -my-} me=20 r. Oas nacuutenus oGbema -kV npn
Tofl e TeMnepaType HeOGXOAMMA Macca mapa mg = pokV =40 r. Tax xax

my-+my < Mg, TO NOCE YBeJnueHHs 06beMa nap 6yneT HeHaCHIEeHHHM.
Ero nnornocte p= (g mg)/kV. IlaBnenne npu HaHHOM TeMnepatype
1TPONOPIHOHANBHO NIOTHOCTH. T103TOMY p = pop/po = Po (Mg —+ Me)/PekV =
= 0,55 xIla. '

541, Jlapsenne 0CTaBajoch NMOCTOSHUEIM, TOKa MOJ KOJOKOJNOM GBI
HACHIEHHBI nap, IIOTHOCTL KoToporo p=pup/RT. 3a Bpema T Obui
oTkayan o6veM V=ViT, B KOTOpOM colepXajcs nap Maccw m=pV =
= upVt/RT =279 r.

542, HacwmeHHHE nap Macch m NpH JaBREHHA p COTVIaCHO ypaB-
HEHHIO COCTOSIHMS JOMKeR 3aHHMaTb o6beM V= mRT /up. CnenoBaTeNbHO,

AV=V'—V=mRT jup—V=—0,29 M® (3HaK MHHYyC NOKa3hBaeT, 4TO
0o6beM JOMXKeH GbIThb YMEHBbINEH).
543, p=—r T ___ | Ma
) nd?® (T -+ Q/mc) ’

544, Jlapjenne CMecH HACHIEHHOTO TNapa H reaust B TpyOKe p =
= po—pgh. o sakony IanbToHa 5TO AaBjeHHe CKJaibiBaeTcs W3 nap-
UMANbHEIX AaBJIEHHI Napa W TelHsl pj U p,; OTCIOfA py== py— pi— pgh.
M3 ypaBHeHHS COCTOSIHMA HallleM Macchl nmapa M reiust my H Myl
—_l 14 B (Po— Pi—pgM) V_ 4 g, 10-0 s,

RT RT

545. Ecan 64 B umaunape GLL1 TONLKO HACHIUIEHHBI TTap MaccHl m
M BeCb OH CKOHJeHCHpoBajcs, TO oGbeM oGpa3oBaBuieics BOAH (OKOJO
0,3-10~3m3) Gbi1 Ot Ma no cpaBHeHHIO ¢ ofnhemom V' =V /k=0,33 M3,
OCTaBIUMMCA NOA MNOpIIHeM nocje cxaTHsA. [ToITOMYy MOXHO CUHTaTD,
4UTO BeCb OGbeM LMJMHAPA TOCJE CXKATHS 3aHSIT CMeCbl0 napa M asora,
npuueM NapluaibHOe JaBJiCHHe napa pj BO BPeMs CXKaTHA He H3Me-
uuaocb. M3 ypaBHeHHs COCTOSIHHS HaXOIMM MACCHl HaCHILEHHOro napa

Xo u nocne cxatus: my=pVp,/RT, my=pV'py/RT = p,V i /kRT;
OTCIOfla Macca CKOWJEeHCHpPOBaBlIEerocs napa

Am=mi—my=p;Vyuq (k—1)/kRT =20 r.
Macca azora my=m—nmj=(mRT — p;V1,1)/RT. VI3 ypaBHeRus cocTus-
HUS HaXOAHM NapuMaNbHOe NaBJIEHHE a30Ta A0 CXKATHs:

pa=maRT [pyV = (mRT — p, V1) /paV.e
JaBjenne cMecH 1O CKaTus no 3akouy anbTona
p=pitwe=[piV (pa—pm) -+ mRT1/pV = 27,2 xlla.

6546, Bnaxublli nap MacCel my OTA3eT KOJHUECTBA TENNOTH: Qi =
== ¢ Mpnt (fy— tyxyn) DPH OXJaXJAeHHH BXoAslleld B ero cOCTaB BOABI A0
TeMnepaTypel KOHAeHCauuH; Qq=cymy (1 —n) (fg—1tyxyy) NPH OXJaxne-
HMH CYXOro (32 BBIYETOM KamneJsb BOJBI) Napa JO TOH e TeMIepaTypbl;
Qs=Amy (1—n) npm Konlencaunu napa; Qp=myc(fxuyn—0) npu
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oxnakAeHuu ob6pazosaBulefics U3 Mapa BOGH (BKJIO4ast u GbIBUIHE B HeEM
KaneJpbkKH) RO TemMnepatypbl cMecH.. X0/M0AHAs BOAA MAcChl m noJyuyaer
KOJIHYeCTBO Tem1otul Qg =cm (8 —¢). CornacHo ypaBHeHHIO TEWJIOBOTO
Gananca Qi+ Q.-+ Q34-Q,=0Q5; oTciona macca XoJ04HOH BOABI, MpPH-
XoRdAuasaca Ha eAMIULIY Maccohl napa,

ﬁ=[cn'{'cn (1 —=n)] (bn— ticun) +A (1 _‘n)+c(txun_0)=24

My c(0—1) ’

547. my =mc ({ — tyun)/A = 0,37 kr, rae tyun =100 °C—temnepatypa
KHMEHUS BOALI NMPH aTMOC(EPHOM JaBJIEHHH.

548. OGbemoM, KOTOpBII 3aHMMaeT B cocyje JeX, MOXIIO Mpexe-

Cpeub. U3 ypaBuenust COCTOSAHHMA HaltAeM MaccChl Tapa OpU TeMIepaTy-
pax f; u fy

my=Vp/RTy, my=Vpeu/RTs.

Maccnl HCNapuBILUEroca H OCTaBLUErocCs JbJa

7 )

mJ,:mz_ml:%(%_%), m;=m_m,=ﬂ&;_ji"f’_ﬂ.
KosndecTBO TemnoTw, HeoGXoauMoe: IJIA HMCNapeHHs Jbla, Qn=
= my (r--A); ana narpeBaHus napa, Q =myc (fg—*¢;); ANA HarpeBaHus
OCTABIIEroca JbAa, Qu=mucy (fa— ;). TT0JIHOE KOJHYECTBO TEMAOTH

Q+Q+Qa=
_W(+h ( P pn‘) 1o (c—cy) _
= R T, T, 4+ RT, “+-mex | (t3—1t)=38,92 k.
549. JlapJenue nacHIEHHOTO Napa NMPH MOCTOSHHORK TeMneparype
He 3aBHCHT oT obwema. Ilpn Temmepartype ¢=100°C oHO paBHO HOP-
MaibHOMY aTMochepHOMY AaBiieHHIO po=0,1 MIla. [1pu uzoBapuueckom
cxatuu pa6ora A=p, (Vi—V,) =1 xlx.
550. Ilpu nepememenun nopwnsa o6LeM LHAMHAPA U3MEHHJCA Ha
Vo—Vi=Sl. Tlpn paBnomMepuoM yGbiBaHHU JAABJEHHUS MOXHO B3fITb
B pacueT cpeiHee AaBJjeHHe p=(p; 4 py)/2
P H HCKaThb pafoTy, KaK NpH MOCTO AHHOM
p \ %
Pr AaBJIeHUH:
p

A=p (Va—Vy)=(p1 4 pa) S1/2=14,4 k]I.

I‘fyaqu 3aBHCHMOCTH JaBJIeHHsI OT 06beMa
(puc. 323) npu paBHOMepHOM YyGLIBAHUH
JaBNeHHS OT p; RO Py H306pawmaercs OT-
peskoM npsamoit ab. [lnowans Tpaneuun c
Puc. 323. octiopanusaMu aVi=p, u bV, ==p, n BeicoTOIi
Vy—V,; =38! uucnesno paBHa paGore A.
651. h=(p;—ps)/pg =~ 12,5 m.
552, p=pp/RT =0,091 xr/m3
553. [l1oTHOCTb HachlleHHOro mnapa mpu TeMmneparype £,=20°C
pa=Wps/RT3=17,3.10~3 kr/m®. Takum o6pasoM, p, > py. [osTomy npu
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OXNaXJeHWH JO TeMIepaTyphl f; HachuleHne He GyAeT AOCTHIHYTO,
KOHAEHCALHsl He HavHeTCsl, W COLePKaHHe Napa B elHHHIe O6beMa
BO3AYyXa OCTAaHETCS TPEXHHM, T. €. py=p; =0,005 kr/m3,

554. Ilpu Ttemnepatype f#,=10°C NIOTHOCTb HACHILEHHOIO Napa
Py =py/RT3=9,4-10-3 kr/m3. Takum o6pasoM, p, < p;. [losTomy npu
OXJIaXIEHHH JlO TEMNePaTypHl f, YacThb NMapa CKOHJEHCHPyeTcs, H abco-
NIOTHasE BJQXHOCTb GYyJAeT ONpelessiTbCs INJIOTHOCTHIO HACHIIEHHOro
napa py=9,4.10-2 xr/m®.

555, Ilpn Temneparype fj aGCcoMIOTHAs BJAXKHOCTb BO3AYyXa 10 yMeHb-
wenns ero o6beMa p;=f;p. Macca Bnaru B efHHuLE O6beMa cOCyAa
nocie CxaTHs BO3lyxa (e TOJbKO B BHJAE Napa, HO U B BURE CKOH-
LeHCHpOBaBIIeHCA. KHAKOCTH, €CJH BO3HHK/IM YCJOBHS LJs KOHJEHCa-
unk) Pp=~f1p=16,9.10—% kr/m3. Ilpu Ttemneparype Z,=100°C paBae-
HHE HACHIWEHHOTO 11apa PaBHO HOPMaJbHOMY aTMOC)epHOMY AaBJIEHHIO
po==0,1 MIIa n ero miaotHocTb Pg=ppPe/RT3=0,58 xr/m3. Tak Kak
Po > Pg, TO B cocyle 6yleT HEHACHIIEHHBIH Nap C OTHOCHTENbHONH BAAXK-
10cTb10 f3= Pa/Po= (kf1pRT 3/Wpe)+ 100 % =2,9 %.

656. p’ = (1p —pRT) pa/RT (pi—ps) = 13,1:10=2 kr/M%; f'=(p' /po) X
%100 % =48,5 %

557. m=(f,—f1) p¥ =208r.

558. p=rmfy/(fo —f1)V = 0,006 kr/m3.

559. InoTHOCTb CyXoro Bo3ayXxa py =W;po/RT. Ilpu oTHOCHTENbH O
BNAXHOCTH [ NIOTHOCTb Napa p’ == fp,={,ps/RT, TAe py —napunanbHoe
naBjeline napa; otciofa p,=fpoRT/p,. Tak Kax LaBeHHe BJAaXHOro
BO3AYXa P CKAaJblBaeTCs M3 NMaplHaJbHBLIX JaBjleHUH BO3AyXa W napa
Pi B Pa, TO Py=Po— Py = po— [PoRT [ns. [TlnoTHOCTL BO3AYXa (6€3 mapa)
nNpH 8TuM NapUHaJbHOM LaBJIeHHH

0" == 1p1/RT = p1po/RT — p1fpo/pa.
TlnoTHoCTh BAAXHOrO BO3AyXa
p2=p"+p"=mpo/RT — (u1/ps —1) fpo.
OTHOl€HHE NJIOTHOCTEH BJAXHOTO H CYXOro BO3AyXa
pa/Py=1—(u1—p2) fOoRT /p1pr2po = 0,987,

111. 3JJEKTPUYECTBO U MATIHETH3M
§ 18. 3akon Kyaona

560, ITo sakony Kynowa q=rV eFjk=0,2 MmxKa, rae k=
= ]/43‘[80:9']09 H'Mz/Kﬂz.
561. N=g/e ~ 6,25.10'® 31exTPoHOB.
562. r==Ar 24V 2) =~ 1,71 m.
563. r < V' k| g9z /(T —mg)=1,8 cm,
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564, [Monoxutenbusie Sapsaipt § MOTYT GbiTh PACMOMOKEHH KakK MO
‘068 CTOPOHB! OT OTPHUATENBHOTO 3apAfa Q, TaK M NO OJHY CTOPOHY
oT Hero. OTHOILEHHe cuJl B NePBOM H BTOPOM C/yHafX:

Fi:Fy = :gk"Q v~ 1,

FyiFy =5 k"Q '° 978-:0,675,

rie r—paccTosHHe OT 3apaga Q Ko GaHKafimero MONMONKUTENbHOTO
‘3apana q.

565. OGosnayum MOAYJb cHAH GYKBoil F ¢ AByMs WHIEKcaMH, mep-
BBl H3 KOTOPHIX NMOKa3hIBaeT, Ha Kakoii 3apal AelicTByeT cuaa, a BTO-
pOit—Co CTOPOHEI KAKOTO 3apsiia OHa feficTBYeT (Hanpumep, Fy{—cuna,
neficTBylomas Ka 3apaf g, CO CTODOHHI 3apsina q;). Bosbmem B KauecTse
koopauHaTHOH ocu OX mpsMy0, NPOXOASAULYIO 4Yepes 3apsiibl gy H gz
(puc, 324). 3a uwavano orcuera O npuMeM TOUKY, FI€ HAXOAUTCE 32 PSAL 1,
x

. ) "“ .

. 9 192 -
> < —

fg 0 R Py 0 By 0 by X

Pue. 324,

a 332 MOJIOKHTE/bHOE HanpabJeHHe —HaNnpaBJenHe OT 3apsNa ¢ K 3a-
pany qs. 3axon Kynaowa (B namefl sanucu) faeT BO3MOMHOCTb ONpeje-
JIUTb JIHIWb MOXYJMb BEKTOpa CUNBI, a 3HAK NPOEKIHH BekTopa Gyner,
NlaK OGEIYHO, MOJIOKHTEJbHEIM, eC/IH CHJIa HanpaBieHa B MOJOXKUTEIbHOM
nanpasaeHHu ocu OX, ¥ OTPULLATEJbHLIM B DPOTHBHOM Clydae.

Ha kawnapiit u3 Tpex 3apsgoB AeHCTBYIOT CO CTOPOHL NBYX APYTHX
no ABe cuasi. Jns paBHOBecHS Heo6XOAHMO, YTOGHI STH LBe CHJBI GBH
NPOTHBONOJIOXHBIMA MO HanpasjeHuio. Jlerko BHAETb, UTO 3TO yC/IOBHE
BLITOIHSIETCS JIMIIB B CJydyae, KOTAA 3apsi g, Haxoautcs Ha ocn 0X
MemAy 3apsiliaMH qi H g, M HMeeT MPOTHBOMOJONIKIN MO CPaBHEHHIO
C gi 7 g, 3uaK. [lycTh paccTosiHue MEXAY 3apAlaMH i H ¢, PaBHO ¥
(0 < x < r). Torna (puc. 324):

8) Ha o AEHCTBYIOT CHJBI

Foi=|kqeqi/x®| n Fog=|kqqa/(r—x)*1;
6) Ha gf ReACTBYIOT CHJIH
Fio=|kq1q0/x*| n Fiy=|kq,qs/r*;
B) Ha g, NEHCTBYIOT CHJBI
Foo=|kqeqo/(r —x)?1 n Fyy=|kqaqi/r*|
[lpn paBHOBecHH ECEX Tpex 3apsiloB:
8) — Foi+-Fpe=0; 6) —FiaFio=0; B) Foy—F3p=0.
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Ycnosre a) NpHBONUT K KBAAPATHOMY YDABHEHHIO OTHOCHTEJBHO X

. 2]g1] |91l 2
x2 rx— 2=
TTT—laT * T Ta = lal

[}

Jna KopHeft STOrO ypaBHEHHA
_—lgil + ¥Tarl1a:]
192 1—14g1|
BHITOJHAIOTCA yeioBuA: 0 < ¥ < 7 B Mo6oM cayuae; xs < 0 npn | gs| >
>1gil; x> r npu |gs| < |gi]. Bropoit kopenb nomxen GbITh OTGPO-
en, KaK He YLOBJGTBOPSIIOUIHI YCNOBHSIM paBHOBecHs, Taxum o6pasoM,
_VIallal—|ail
g2 l—1 g1l
Venosme 6) aaer | qogi |/x*=| q19s |/r?; otcrona
fof=Leel2 101 VTaTTe1=1a )
0 r2 (g2 1—1a1 )*

566. Kanwiit 3apsil ¢ B3aHMOAEHCTBYET € ABYMs NPYTHMH 3apsalaMi q;
pacroNOXKeHHbIMA Ha pacCTOSHHM a OT paccMaTpuBaeMmoro (puc. 325),

X{,3 r

X=X r M,

~ 4 uKum.

Puc. 325, Puc. 326.

[Tostomy ua JsioGoit aapai AefiCTBYIOT ABe pasHble MO MORYJIO CHILI Fy =
=F3==kq?/a®. PasuoeiicTByIOMmAan 3THX CHJI (MPOSK LU BEKTOPHOH CyMMBbl
9THX CHJ HA NHaroHalp Mapannenaorpamma)

2 /0k ¢
F =-g%’- cos (¢/2); oTciona a=q M =2,5¢cM,

567. Ha sapsag g ReficTBYyIOT IBe paBHble MO MOZYJIO CHJBl CO CTO-
poubl 3apsjoB gy M gg, 8 TAKiKe CHJIA CO CTOPOHLI 3apsaa gy (puc. 326).
Bsuzsy paBeHCTBa SapsioB §i=(,=Q3 =@ NOJy4aeM go= V 3¢/3=5,2 nKa.
Ha sapsix go AeficTBYIOT TPH papibie MO MOAYJIO CHJBI, PABHOAEHCTBYIO-
1af KOTOPBIX DaBHA HYJIIO.

6568. Kaxppifi 3apsax g B3aNMOAeHCTBYeT ¢ TpeMa ADYTHMH 8apd-
naMd g, XBa H3 KOTOPBIX FaXOJATCA Ha PacCTOSHHU @ OT paccMaTpuBae-
MOTO, 2 ORUIi—HA PACCTOSHHHU r=a/cosa=V_2a (puc. 327). IToatomy
Ha mo6oit 3apsn neficTBYIOT TpU cuab: Fi=Fy=kg?/a® u Fa=kq*/(V 2 a)*.

10 I, A, Beuapuxos H Ap. 289



PaBuojeficTBylolas 3THX CHJ (IPOEKUHsS -BEKTOPHOH CYMMBI 3THX CHJI
Ha Auaronajb KBajpara)

F=2F; cos o+ Fy=V" 2 kg?/a® + kq?/2a% = 172 mxH

M HallpaBJena 10 gHaronaju KBaapata OT €ro HneHTpa.

g g,
g q
‘a r
. o
[
7 a q
£ YFs q iF 9
Puc. 327. Puc. 328.

569. I1a sapsn gp AeficTBYIOT yeThipe CHJBI, HanpaBJeHHBIE NONApHO
no AByM AMarohansm Kpaapata (puc. 328) u paBHbie no Moayaw Fo=
= kqoq/r? (r=a/]/_2—n_onoauna Auaronaan kpaipata). PaBnojelicTayro-
wasi 3THX CHJ

F=4F, cos a = 8kqeg cos a/a® ~ 509 mxH,

rie o=45°—yron MexAay Anaronanbio M NanpapjiendeM pablofeiicT-
BYyloIL e,

570. Ilocne conpuxocHoBenus wapuka B ¢ mapukom A 3apsh q
nepepacnpelesuTcs MeXAY WaPHKaMH NOPOBHY H mapuk B 6yaer noa-
HUMaTbCsl BBepX. PapHOBecne CHJbBl TAXMeCTH M cuabl KyJgowa nacrynur
npu k (0,59)2/h?=mg; otciona h =~ 9cm.

671. g/m= 0?R3/k | go | = 15 MxKa/kr. )

572. q=m]/(m=0,774 nKa, rae G=6,67.10-11 H.m%/kr?—rpa-
BATALLUONNEAs TIOCTOSNRAS.

573. Cunbl B3anMojeiicTBHA '3apAloB B BaKyyMe H B KepocHIiie
F=kqg1qq/r*=1,44MH u F=kq,q,/er*=F/e=0,72 mH.

CiielyeT OTMETHTb, YTO -CHJIB, NPHJIOKEHIble K Pa3jH4NLIM O Mo-
ZyMI0 3apsiaM, PaBHE N0 MOAYJIO H TPOTHEONOJOKIL N0 HANPABJCHEIO.
Ha sKk3amenax nepeiko owu6a10Tcsi, yTBEPKAasi, uTO K 6OJbIIEMY 3apsiiy
npuaoxeHa G66abmas cuaa. DT0 NPOTHBOPEUHT He TOMbKO 3akony Ky-
JIOHa, HO M TpeTbeMy 3aKoHy HbioTona,

574, €= Fyri/Fora=2.

575. ri=r,/V €=17,3 cm.

576. Jlo norpy<eHnus B KEPOCHH Ha wapukn AedictBylot (puc. 329, a):
CUJIa TAXECTH mg, CHJa HaTaxenusn HATH T, cuja KYJOHOBCKOFO :OT-
TankuBanua F=kg?/r?, rne m—wmacca wWapHKa, §—€ro 3apsi H r—
paccTcsanne MexAy mapnkamu. Ilpy paBnOBeCHH WAPHKA CYMMBI npo-
eKUMH CHJA Ha BEPTHKAJbHOE H FOPH3OHTaNbHOE HANpaBJeHWs paBHLI
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nyJio (cM. BBeAeHHe K § 6):

T cosa—mg=0, F—T sina=0. )

[lpu norpyxennit mapukoB B Kepocun cuia Kymowa Fy = kg/er?;
cuna Apxumena f=mgpy/p v HanpasneHa BBepx (puc. 329, 6). Ycaosue

mg  6) 1
Puc. 329.

paBIIOBECHS CHJ1 Tenepb MPHMeT BUA
Ty cosa—(mg—{f)=0, Fy—T,sina=0. 2
H3 (1) u (2) umeem
F{Fy=mg/(f—mg); orciona p=repu/(e—1)=1,6:10"kr/u?,
577. e=p/(0—pyx) (cM. 3agaday 576).

578. F =V g+ 9192 +-03) g/, |
579. OGo3nauum sapsibl 4epes gy, go 4 g3 .Torna no sakouy Kynoua

Fio=Fkgqq/ris, Fis=%q9s/ris, Fa3=Fkqsqga/ras.

Hekniouass H3 3THX ypaBHEHHI g; H ¢, Haiilem

g _ 1% Fy3Fag
3 rie RE 5 *

580. Cuna B3anumoneitcrun F=kq,4,/r* =236 kH. Dra cuna nosoasno
peJuka: OHa NPHGJIH3UTENBHO paBHA CHJeE, C KOTOPOHl mpuUTArMBaercs
K 3emise Teao macent m=3600 kr.

581, Ha kawnawvit mapuk JefictByloT: cusaa HarsxeHus uuta T,
cH/la TAXKECTH mg W CHJIa KYJIOHOBCKOrO OTTaqkuBauHa F==Fkq?/r?, rpe
r=2[sin o (puc.330). [lpu paBHOBecHH LIAPHKA CYMMBI NMPOEKLUHH CHJ
Ha 'BePTUKAJblGe K TOPH3OHTAJbHOE HaNpaBJeHHs DPaBHBL HYJI0 (CM
sanauy 576):

T cosa-—mg=0, F—T sina=0.

Vickarouus u3 5tux ypasuennit T W yuuThiBas Bbipamenns Ans F u r,
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NONYYHM
m= kq? cos a/4l2gsin® a=6,3 1.

582, Ha mnoxeuxHBIH IapHK IeHCTBYIOT: CHJIa TAXECTH mg, CHIA
KYJIOHOBCKOTO OTTaJKHBaHHf F M cuna Hatsxkenus uutd T (puc. 331).
Ilpn paBHOEecHM mIapHKa CyMMBl NPOEKUMH CHJI Ha TOPH3OHTAIbHOE H

BePTHKa/JbHOe HanpaBJeHHS PaBHH HYJIO:

N
&\%\ F cos aa—T sin 200 =0,

]205\\ T F Fsino+T cos 200—mg=0.
\
;—L__\\......._,. % VHckalouas M3 3THX ypapueuu#t T, HaXxoZuM
Al
, ,‘.:\,/’ _ tg 2o mg
¥ g mg cos a--1g 20 sin a
‘.] Hcnoabays  usBecTHyo ¢opmyay ctga=
5 = sin 20/(1 —cos 2a), nosnyuaem
Puc. 331, 1—cos2a
F=———mg.
sin o

Kak BuAano u3 puc, 331, paccTossHHe MeXAY IapHKaMH r=2/sina.
CnenoBaTenbHoO,

F=kq?/r?=kq*/4l% sin? a;
OTCIOAA

g=21Y (mg/k) (1 —cos2e) sin a =1} mg/k=0,8 mxKa.

€83. 3apaa wapHKa g NOJHOCTHIO NepeflileT Ha BHEMHIOIO NOBEPX-
HOCTL cdepbl M pacnpeleauTcs no Hel paeHomepho. [lostomy nomepx-
HOCTBasi NJOTHOCTb 3apsila na chepe

0=¢g/S=q/4nR?=0,1 mx Kn/m?,

584. [lpn BHecenun wmapuka c 3aps-
JIoM g BHYTPb NpoBOAsiulel cdheprl Ha Bhell-
liell MOBEPXHOCTH cepH MNOABASNIOTCA HIl-
AYLHDPOBallHble 3apsAlbl TOrO JKe 31aKa,
4yTO M 3apsl ¢, a Ha BHyTpenneH —mpo-
THBONOJIOKHOTO 3HaKa (puc. 332). [Tosepx-
HOCTHas MJIOTHOCTb 3apAla Ha cdepe

0=¢/S=¢q/4nR?*=0,1 mx Kn/m?,

ITpn H3MeHeHHH NONOXeHHH INaDHKa 2JIeKTPHUECKOe None BHYTPH cdepnl
6yleT MeHSTbCA, KO 3TO He CKaXeTcs Ha pacnpefeselnn 3apsloB la
BHe[LIHell NOBEPXHOCTH cepH U HX NJIOTHOCTb GyAeT npexuel,
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§ 10. dxexTpuueckoe noie

HdnpﬂotCeHHOCﬂlb SNKMPUUCCKO2O0 NOAR

585. HanpskeHnocTh 3JeKTPpHYECKOro noJs, co3laBaeMast TOYEUHBIM
3apsijioM, E#kq/erz; oTCIOfa r=qu/eE=2,1 M.

586. 3apsan g, waxoAsuiicds B neHTpe cdepbl, HHAYLUHPYeT Ha
BEYTpeHHell NOBepXHOCTH cdepsl 3apsii -—¢, a a BHeIIHell NOBepX-
HocTH —3apsif +q (cM. 3agauy 584). MunyuupoBaHHBle 3apsiibl BBHAY
CHMMETPHH paclpelesieHbl PaBHOMepHO. DJIeKTpHUYeCcKoe none y BHell-
rieft moBepXHOCTH cdepnbl COBHAAAET C MOJIeM TOUEYHOrO 3apsiia, PaBHOrO
cyMMe BCeX 3apsifioB (HaXOASILLErocs B LEHTPe H MHAYILHPOBAHHBIX), T. €.
c monem ToyeuHoro 3apsaa q. CnepoparennHo, E,=kg/R*=2,25kB/m.

3apsmel, pacnpeieneHHble paBllOMepHO 110 cepe, BHYTPH 3TOH
cheprl aMeKTPUUECKOro moas He co3faioT. [TostoMy BHyTpH cdepsr mose
6yZeT CO31aBaTbCH JIMIIL 33apsaoM, NoMeumeHHbM B ueHtpe., Cienosa-
TenbHO, Ey==kq/r? ~ 9kB/m.

587. HanpsikeHHocTb 3/eKTpudyeckoro nois E B TpeTbelfi Bepuune
TP2YroJAbHUKA (B Touke A) ABJISCTCSl BEKTOPHOH CYMMOIl HampsiKeHHOCTef
E; u E,, co31aBaeMbIX B 3TOfl TOUKC MOJOMUTENBHLIM M OTPHUATEN bHBIM
3apsiaMu. DTH HAMPSIKEHHOCTH pPaBHbl MO MoAynio: Ey=LEy=kq/a®—n
Hanpapaednl nox yraoM 2a=120° apyr k apyry. Kak sunuo u3 puc. 333,

@4,

o
Puc. 333. Puc. 334,

pCIY/NLTHPYIOWAA 3THX HANPAXCNiOcTefl paBHa mno Moayawo E =
= 2k |q|cos a/a?=40,5B/M, napaanesbHa JHHHM, COeguHAIOWeH 3a-
PAAB, M HanpaBeHa B CTOPOHY OTPHIATEJbHOrO 3apfija. :

588. HanpsimeuHOCTb 3JeKTPHYECKOTrO MO B YeTBEPTOH BepLiHHe
pom6a (B Touke A) SBAACTCA BEKTOPHOH CYMMOM HANpPSKEHHOCTEH
(pHc. 334), cospaBaeMblX B ITOH TOUKe 3apAiaMH ¢y, §; U Q: E=E; -+
-+ E;+Es. Ilo moaynio Hanmpsikenuoctn Eg=£kQ/a%, Ey=E;=kq/a?,
npuyeM HanpasieHus Hanpsokennocteidl Ey u E, COCTAaBAAIOT C HAampaB-
JleHHeM HanpsikeHHOCTH E; oAuHaKoBbe yrasl oo =60, PesyibTupyoumas
HaMPSKEHHOCTb HaMpaBJeHa BHOJb KODPOTKOI AHaroHad# pomGa oOT
3apsiia Q M paBHa MO MOAYJIO

E=hkQ/a*4-2k (4/a*) cos a=k (g + Q)/a%.

589, Hanpsxennoctu asnekrpuyeckoro noas Ey, E; u Ej, cosla-
o ) o
BaeMble 3apAiJlaMH g1, g3 H Q B 3alaHHOH TOYKe, HMEIOT MOXAYJH, Haii-
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IeHHue B 3ajave 588, oanako nanpaxensocTs Fs HanpapieHa B npo-
THBONOJIOXKHYIO CTOPOHY, T.e. K 3apaly Q. Takum o6pa3oM, HanpaB-
senus Hanpsikennoctell Ey, E, n E3 CCCTaBASIOT MeXAy co60i. yrim
200=120° a) Ipn | Q| < ¢ uckomas uanpskenHocts E=Fk (g—|Q |)/a®
¥ HanpaBJena BIOJb KOPOTKOH Anaronanau pom6a ot 3apsfa Q; 6) npu
| Q=g mnanpsxkennocts E=0; B) npn |Q| > ¢q HanpsxeHHocTb E =
=k (Q|—g)/a® w nanpasieHa BLOAb KOPOTKOH Iuaronasn pomGa
K 3apany Q.

560. HanpskenHocTH 2/1eKTPHUCCKOTO MOJA B LEHTpe pomba, CO-
3JlaBaeMble COOTBETCTBCHHO 3apafaMM §i, Ga, g3 U g4,

Eg=4kqy/d;, E,=4kqy/d}, Ey=4kqs/di, Es=4kqs/ds,
HanpsiennocTs B neHTpe pomba
E=V (E—E)+(E,—E5)’=
= (4#/d}d) V (G 4:)* di+ (qa—go)* di = 15,9 kB/m.
YToa o MeXAy HanpaBJieHHEM 5TOi HanpsXKEHHOCTH M KOPOTKO il Aua-
TOHANbI0 POMGa OMpeleJiSeTCA BbipaKelHeM
tg a=(Es— E1)/(Es— Es) = (9o— 1) d3/(qa—ga) di =1, T.e. a=45°
691. Ha mapuk nedcTByloT: cmia TxectTH mg, cuna F=gE co
CTOPOHB 3JIEKTPHYECKOTO noasA W chna HaTskenuss untn T (puc. 335).
[lpn paBluOBecHH IMapHKa CYMMLI Npo-

/ F KUMP CHJl Ha BepTHKa/JbHOE M TODH-
L SOHTaJbHO® HanpaBjienus paBlibl HYJIO:

T cosa—mg=0, . —T sina+4q¢E=0;

"9 oTcionatga=qL/mg= 1,1 e a=x45.
592, Ha wmapux zeilcTBylOT: cuha

| TWeCcTH mg u cuna F=qE co cTopo-
Hbl 3JIEKTPHUYECKOTrO NOJIS, HanpaBJeHHas

TR
~
S oV

BBepx. Tak kak no ycaosnio F > mg, To
NpH paBHOBECHM WaPUK GYJCT HaXOANTh-
CAy BePXHero KOHIa BEPTHKaJbHO HaT-
nytoil nuTH (prc. 336). PaBnoneiicTBylo-
wasa cud F u mg, ecnn 6n wapuk Gun cBOGOJEH, ehi3biBana Gl yCKO-
peane a=gqE/m—g, KoTOpoe, TaKk e KaK ¥ YCKOpeHHe CBOGOANOro
najeHua g, He BaBUCHT OT NOJOXKeHHA mapHKa. [lostomy nosezncnne
[wapuka GyZeT oONHcbIBaTbCcAd TeMH e GOpMysnamMH, 4TO H NOBeAeHHC
WapHKa NOA IeACTBHEM CHJB TsXecTH €e3 5JeKTPHUYeCKOro nojs (npu
NPOYNX PaBHHIX YCJOBHSX), €CJH TOJNBKO B 3THX GOpMyJaX g 3aMenHTb
Ha a. B uvacTHOCTH, NepHOA KoJeGaHuil Wapuka Ha HUTH

T=2nV lJa=2aV mi/(gE —mg).

[Tpn T=Ty, Ronxno shHnoMuATbCA ycnoBHe a=g, CJaeproBaTe/bho,
E =2mg/q =196 kB/m,
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593. [lpu HanHUMH OZHODPORHOTO 3JEKTPUYECKOIO [OJ C HAMPS-
JKeHHOCThI0 E, HanpaBJeHnof BHH3, NMepHOA KosNebaHui# wapuka (cM.
sagauy 592) T=2ule/(mg-|—|q]E). B oTCyTCTBHE 3JIEKTPUYECKOTO
nons To=2n) I/g=1,20c. JlAn MOJOKHTENBHOTO 3apAda g NEPHOA
Ty=1,10c, a nas orpunarensuoro Ty=1,35c. Taxum oGpa3om, wusme-
HeHHs mepHoja B nepsBoM u BropoM caydaax 6yayr Ty—Ty=—0,10¢
u T,—Ty=0,15c.

594, Ha wapuk ReficTBYIOT: cHJa TsKeCTH mg, cuiaa F=qE co
CTOPOHBI 3JIEKTPHYECKOro Noast W cHja.uatsxenns wutn T (puc. 337).
BosmoxHN ABa clyuas: a) HanpsKeH-
HOCTE TNOJSI HanpaBJieHa BHH3; 6) Hanps-
JKeHHOCTb [OJISi HanpaBaeHa BBepx. [lpe
pPaBHOBeCHHW WapHKa

T cosf=mg + qEcosn, TsinB=¢qEsine,

rle 3HAaK TJIIOC OTHOCHTCA K cJydaio a),
a 3HAK MHHYC—K caydaio 6); B—yron
MeXY HanpasJielideM HHTH M BepTHKaJbio..
Hckmiouast u3 aTux ypasuenuii f, Halizem

T =V (mg)® £ 2qmgE cos a+(gE)>.
[pa stom: a) T =28,7mH, 6) T =12,0 mH.

595. DnekTpoH B nose ABHMeTCA pasHo3amennento. [Tpodnenneni
nyTb § # BpeMa £, 33 KOTOpOe OH NPOXOIUT 3TOT MyTh, onpesesiores
COOTHOWEHHAMH

s=10%/2yE =2,37 cm, t=uv/vE =47 uc,

Puc. 337.

roe y=e/m=1,76.101 Kn/kr — yaenbHbiit aapsul 3eKTPOHA (oTHOwWeHHe
3apsja 3MCKTpona K ero macce).

596. [Ha ssiekTpon npu ero OBHKEHWN MeXAY NJNaCTHHAMH KOUIeH-
catopa nefictayeT cuna F=eE co croponn JNeKTpHUecKoro noas. Jta
CiJIa HanpagJeHa NepneHmHKyAsTpHO K
nnacTHHaM B CTOPOHY, MPOTUBOMOJOK- .
HYI0 HaNpaB/ieHH!0  HamnpsiKEeHHOCTH, t | v
TAK K4K 3apsil 5JeKTpoHa OTpHlaTe- —el —“\:;}ﬁ\
acn (puc. 338). Cunodi TsxecTH mg,

ACHCTBYIOMEH Ha 3MEKTPOH, MOXKHO
npenebpeyb no cpaBHeHHio ¢ cugofi F, < L
Takum o6pa3oM, B HanpaBleHWH, na- Puc. 338.
paneIbHOM TJIaCTHHAM, 3JeKTPOH 1BU-

JMETEST PABHOMEPHO CO CKOPOCTBIO U, HMeBUIeficsl y HEro K0 TOro, KaK OH
BJCTe/ B KOHIEHCATOP, U NpoJIeTaeT paccrosanue ! 3a ppems t_l/v B na-
npaBJCHUY Ke, NEPAENAUKY IS PHOM K MJAaCTHHAM, IEKTPOH ABUIKETCS MOA
Acfictedem cuin F u, cliefoBatenbio, uMeeT yckoperue a=F/m =eE/m;
sa BpeMs [ OH CMelWaeTCA B 3TOM HANpaBJCHHW HA DACCTOSTHHE
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h=at?/2 = eEl?[2mv?; oTClORa

v=1V ¢E[2mh=23,98-10" m/c,
K=muv?/2=eEl?/4h=7,2.10-18 [Ix,

ITomenyuan. Paboma siexmpuveckux cus

597, [lose BHe IUapa COBNajaeT C NOJEM TOYEYHOro 3apsifia, pas-
HOTO 3apsilly § mapa W NOMeIleHHOTo B ero uentpe. [lostomMy noren-
[HaJ B TOUKe, HaXoAsllelcss Ha pacCTOoSHHM R-}-r OT ueHTpa 1wapa,
¢p=kq/(R+r); orciona g=(R-+r)@,/k. [ToTennuan Ha noBepXHOCTH
wapa ¢=kq/R=(R+r)¢,/R=2,02 xB.

598. ITycts sapsl M paluye KamIo¥ KanelbKH PTYyTH PaBHEL § H I,
Torna ee norennuan ¢=kq/r, 3apan Goabwo# Kanau Q=N~Ngq, u ecnn-
ee paamyc pasen R, To ee mnortennnal ®=kQ/R=kNqg/R=N¢r/R.
O6bembl MajeHbKoH u Gonbuwiod kanenb v=4nr3/3 u V=4nR3/3 cas-
saHb MexLy co6oli cooTnowennem V = No, CiieiobaTenbio, 7/R=1/N1/3
u ®@=Ng/N1/3=N2/3¢p

599. B pesynbraTe 9/€KTPOCTaTHUECKOH HHAYKLHMHM Ha BHelIHeH M
BHYTpPeHHell NOBEPXHOCTAX ceprl NOSBATCA PaBHbIE N0 MOAYJIO, HO Npo-
THBOMNOJIOXKHBIE N0 3HaKy 3apsanl (cM. 3agauy 584 u puc, 332). Bue
chepsl NOTeHLHaJbl JEKTPHUECKHX noJsei, CO3JaBaeMbLIX 3STHMH 3aps-
AaMmH, B J1060 TOuKe PaBHBI-IIO MOAYJIO H NPOTHBONOJOMXHH IO 3HaKY.
[TosToMy noTeHNMaJ CyMMapHOTO MOJs HHAYLHDOBaHHLIX 3apsif0B paBeH
nyno. Takum o6pa3oM, ocTaloTCS JHb NOJS, CO3laBaeMble Ble cdephl
sapsiioM Q Ha ee MOBEPXHOCTH M 3apsilioM WapHKka ¢. [lotennuan nep-
BOTO NOJSl B TOUKe, YJaJeHHo#l OT meHTpa cephl Ha paccToshue r,
¢i=kQ/r=FkQ/I0R, a noTesuuan BTOPOTO NOJSA B TOH Xe TOuKe @, =
= kq/r="Fkq/10R. TMonsuil notenunan @=¢,-+ @, ==~k (Q-+44q)/10R. Ilpu
g=-+20uKn ¢=27B; npn g=—20u8Kn ¢=—9 B.

600. Han6onbliylo HanpsKeHHOCTh SNEKTPHYECKOE ™ MojJe HMeeT
y nopepxsoctu wapa: E==kg/eR?. Ilotennuan mapa ¢ =kqg/eR; oTciona
¢=ER=90xB,

601. s saxona Kyzsona onpezensiem 3apsifibl LapHKOB: q=rVF_ﬂe.
3apsl g, HaXoAswMiicA Ha mapuke paimyca R=D/2, cospnaeT Ha no-
BePXHOCTH 3TOrO LIapHKa NOTeHLHal

q

VFR 2 ,—
B ToM MecTe, rie HaXoAMTCsA 3TOT IIApHK, 3apsii APYroro wapuka co-
3fiaeT NOTeHNKaN G = kg/r=V kF. Taxum o6pa3oM, NOTeHILHa] KaKA0TO
wapHkKa

. . 2rV kF DY _
9=t = 5 (1-1-?)__4,84 KB.
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602. IloTeHnnaa B UeHTpe KBaZpaTa pPaBeH aiare6paHyeckoi cymme
NOTEHIHA/NCB, CO3/aBaeMbIX BCEMH 3apfilaMH B S3TOH TOuKe:

=i+ @2+ Q3+ @ = (k/0) (91492 +93+q4) =—180 B.

HanpsixenHocTb noJis B LeHTpe KBajpaTa sBJIsfeTCs BEKTOpHOHK cymMoft
HanmpsKeHHocTel, co3laBaeMbIX KaXAbIM 3apsJioM B 910 Touke: E ==
= By -+ Ey Es-+ E;. Moaynn sTHX Ha-

npsKeHHoCTeH é ' -CZ)
Ey=kq /a?, E,=kqs/a®, Es=kgs/a?,
E4=kq4/a2_.

Y 106HO CHayaja CJAOXKHTb MONAaPHO BeK-
TOpHI, HampaB/JeHHBE N0 OJHOH JHaro-
Ha/lH B NPOTHBONOJIOXHbIE CTOPOHH
(puc. 339): Ey-+E; n E,+E, TIlpu
LaHHBIX 3apajax cymma E;-}-E; no mo-
aynio paBHa cymme E,-|E;. I'Iosrpmy — Ey
pe3yJbTHpylolass HanpsikeHHocte £ Q PS)
HanpaBJeHa 1o GHCCeKTpHce  yrJa Puc. 339.
MCXKAY JIHaroHajlssMH H  COCTaBjsierT
C 3THMH JuaroHaasmu yrin o =45°. Ee wmoayms E=2545B/M,
603. Hanps:xeHHOCTH sN€KTPHYECKOTO NOJS B TOYKAX a4 H b

E,=hq/ri=600kB/M, Ep=kq/r}=37,5KkB/m,

l']cl)'reuuuan_u B 9THX TOYKax
Qa=hqg/rg=30KB, @p==~kq/ry=7,5KB.
Pa6ota asjeKTpHYECKHX CHJ NpH NEpeMelleHUH 3apsla go H3 TOYKH &
B TOUKY b
A=qo (Pa—p) =Fkqgoq (1/7g—1/rp) =22,5 MK]Lx.

604. HanpsenHoCTH 3J€KTPHYECKOFO NOJS B TOYKAX @ 4 b paBHM
E =hkq/ry n Eb=kq/r§, rfie rq W rp— pacCTOSHHA TOYeK a H b OT
sapana g. [llotenunanu B TOukax @ u b paBHH q)a——-kq/ra:.l/'m [’}
q>b=kq/rb=l/'lu]—E;; oTciofia pa6oTa, HeO6XOAHMas AJfA NepeMelleHHs
3apsjla o H3 TOYKH @ B TOUKYy b,
A=q0 @a—90) =V kg (V Eg—V Ep).

605. [Tpy nMpoXoXAeHHH JEKTPOHOM PasHOCTH NoTeHnHasos V=1B
SMeKTPHYECKHE CHIBl COBEpIIIOT Hall 3JeKTPOHOM paboTy A=el =
=1,60-10-1% I)x. Dta pa6oTa paBHa KMHETHUeCKOH SHepruu, mpuotpe-
TCHHOM 3JI€KTPOHOM, T. €, 1 9B =1,60.10-19 JIxk, [TocKonbky- eV = muv?/2,
10 v=V 2eV/m="593 km/c.

606. PaGora s/1eKTpHYeCKHX CHJl paBHa H3MEHEHHIO KHHETHYECKOR
oHEPrHH 5eKTpona: eV =muv?/2; orciopa v= VY 2eV/m—="5930 km/c,

207



“607. INoteHunan Ha MOBePXHOCTH Iapa = kq/R; oTciofia ero 3apsan
q=@R/k. TloTenunan Ha pacCTOSHHH R--r OT LeHTpa mwapa .Q,=
= kq/(R+4-r)=@R/(R4r). TIpu nepenoce 3apsfa g ¥3 TOYKH C NOTeH-
LHAJOM ¢, B CeCKOHEYHOCTb pafoTa 3JEKTPHUECKHX CHA A=g,p, =
=qopR/(R+4-r)=1mx/Ix. Takyio ke paBory HEOGXOAHMO COBEPINHTb
NPOTHB 3JIEKTPHYECKHX CHJI NMPH NepeHoce 3apsfia g, M3 GeCKOHEYHOCTH
B TOYKY, HaXOAsINYIOCS Ha DACCTOSIHHH r OT [TIOBEPXHOCTH Iuapa.

608. p=A (R+4r)/goR=0,3 xB.

609. A=qo (Po—Pa) =kqoq (1/rp—1/rg) =22,5 Ix.

610. A=rkqo (qa—qp) (1/d—1/V 7PFd%) = —0,36 mIIxx.

611. HaiizeM mnoTeHmuan, co3faBaeMbli 3apsiIOM ¢, HaXOLs UIMMCS
Ha KOJblLe, B TOYke A Ha OCH KOJblla, PACMOJOKEHHO HA PacCCTOAHHH X
ot ero wuedrtpa (puc. 340,4a) u, crenoBaTeNLHO, HA PACCTOSTHHAX 7 =

=¥ REF+® or Touek, Jexamx Ha KoJble. PasoGbeM KOJbLO Ha O7-
peskH, Majble IO CpaBHeHHIO ¢ pacctosuueM r. Toraa sapsn Ag;, maxo-
JALMACH Ha KaxJAOM OTpe3ke ({—HoMep OTpe3Ka), MOXHO paccMaTpH-
BaTb Kak ToueuHnll. Ou cosfiaeT B Touke A mnoTenumHan @;=RkAg/r.

f’tR ~ 972

I d
£)

%)

Puc. 340.

[MoTenunan, co3naBaemsiii B Touke A BCeMH OTpe3KaMH KoJblua (OTCTOSI-
WMMH OT 3TOH TOUKH Ha OAHO H TO XKe PaccTosiHHe r), GyleT
@ =01+ PaHPat -0 = (/1) (Ags +Agst-Ags . ...
B cKo6Kax CTOMT CyMMa 8apsoB BCeX .OTPe3KOB, T. €. 3apsl BCEero
Koabla g; nostomy @ =kg/r=*kq/Y RE+ 12,
Mortenuuan @ nons B LEHTPe MePBOro KOMblia CKIAALIBACTCH M3
MOTeHI[HaJa, CO3JaBaeMOro 3apsAoOM @y, HaXOAAUIUMCA Ha nepBOM
Ko/bue, Ana kotoporo x=0, H noTeHuHana, cO3NaBaeMOro 3apsigoM (s,

HAXOASIIIUMCA Ha BTOPOM KoJible, Aaa KoToporo x=d (pue, 340, 6).
AHa/lOrHYHO HAXOAMTCS NOTEHLUHAN B IEHTPE BTOPOTO KOJblLa:

Oy=k (g/R+q:/ V RRE D). ®y=k (g/R+q:1/V REF ).
OKoHuaTeIbHO Misi paCoTbl HMeeM
A= (Di—B,) =kgo (1—q2) (I/R— 1V R*+d2).

€12. Ecnu 3apsfbl o ¥ g OAHOTO 3HAaKa, TO YHJaJHTb WAapHK OT
KoJ/blla B (eCKOHEYHOCTb MOXKHO, COOGIIMB eMy. 6ECKOHEUHO MAaJYI CKO-
pocTh. Ecsim .3Ke 3HAaKH. 3apANoB pasHble, TO CyMMa KHHETHYECKOll H
NOTeHLIHaJbHOH 3HEPIHil apHKa B LEHTPe KOJbIA ;OJIKHA GbITb PaBHA
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HYJIIO, TaK Kak OHa paBHa HyJIO B €ecKoneunocTH: mv?/24-gp=0, rae
¢=kg/R—noTenunan B neHTpe Koabla (cM, sagaay 611); otciona

v=V 21quq /mR.

613. v= V?keq/mR=800 KM/e. . _

614, BHyTpu KOHIeHCaTOpa HMeeTcs QIHOPORHOE 3JIeKTpHUECKoe
nosie ¢ HanpsxenHocTvio E =V /d, nanpaenennoii seprukansho. [locse
yhapa wapux 0pHoGpeTaeT 3apsjl TOTO e 3HAKAa, 9TO U HHMHAS 0OJa-
cTHHa KoHgzencatopa. [TosToMy Ha Hero 6yAeT HeNACTBOBAaTb CO CTOPOHH
3/1eKTPHUECKOro 1015 cula F=gE =gV /d, nanpasnennas ssepx. CoracHo
3aKOHY COXpaHeHHf 3HepTMB H3MeHeHHe 5HepPTHH PaBHO pa60oTe BHeW-
HHX Cua (B AaHHOM CJyyae — 3JeKTPHUECKHX). YUHTHIBAS, 9TO yAap a6co-
JIOTHO ynpyruii » 9TO B HaYalbHbIi U KOHEUHEI MOMEHTH UWIAPHK HMeeT
JHIb TOTEHUHaJbHYIO SHEPTHIO B MOJE CHJH THMXCCTH, TMONYYUM
‘IV mgHd

h=mg (h—H), ortkyna h-—.-w.

A=Fh="—

615. CornacBo 3aKOHy COXpaHERHSi SHEPrHH
mgh — (mv*/2 + mgH) =qV,

rie qV— paGora saexTprueckux e¢un, V =kq/H —kq/h—pasaocts mno-
TEHUHAaJIOB TOYEK HAYaJbHOTO W KOHEWHOrO NOJIOMeHHN BepXHEro wapuKa,
Ilns onpepenenns h nonyuaeM KBaapaTHOe ypiBHEHHE:

v? qu \ qu_
P (gt ) h =

Pemas ero, Haflnem
1 7/ ¢? kq? l/ 1 v’ (qu 2 qu
=g (23 T ngh +H) ( ‘mgH H) mg
(38K nJI0c nepel KOpHEM COOTBETCTBOBaN Gbl MAaKCHMaNbHOM BLICOTE,

LOCTHTHYTOIl wapuKoM, echu Obl OB MOJAY9HN Ty XKe Ha'-‘laJ]bHYlO CKo-
pocTb, HaANpaB/JeHHYIO BBepX).

616, h=5( -—m—gF-l-H)-[-

I VALY G Y S
4\ 2 mgh’ )
617. PaGora, coBepmeRBas HaA 3JeKTPOHOM 3/IeKTPHUECKHM MOJEM,
ulleT Ha yBeJUUEeHHEe KHHETHYEeCKOR SHeprum 3JeKTpoHa:

«

v?
2%

e (a —§p) = mvj/2—mu}/2,
OTKyJa _
Pa—@p=(V3—0})/2y=—22,7B,
rjpe ‘Y—y)le.llb“blﬁ aapan a.neKTpona. PaSHOC_Tb NOTeHunanoB oTpnua-
Te.anaJ Tax Kak SJlel(TpOH HnMeeTt OTpHuaTeJlebll';l aapﬂn, TO CKOpOCTb
SJEKTPOHA YBENHUHBaeTCs NPH €ro ABMXEHHH B CTOPOHY BO3pacTa-
HHS1 NOTEHLRBRaAa,
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618. 3a Bpems mponera f=I/v (cM. sanauy 596) ajekTpoH cMe-
aeTCs B HalpaBJeHHH NeHCTBHSA CHJBI HAa PACCTOSIHHE

h=at?/2 =yVI?/20%d = 5,5 mm,

rje y—YyAeJbHBEIA 3apsA 9JIEKTPOHA.

619. Ha nbirunky neficTBYIOT: cHaia TaxecTH- mg W cuna F=gq,E¢
'CO CTOPOHBI 3/1eKTPHUECKOTO MOJISI, THe §y— HauasbHbil 3apsill MTEUTHHKH
H Ei=V,/d—mnanpsxeHHOCTb 3JEKTPUYECKOrO MOJs B KOHAEHCATOpe.
YTo6El NBWIHHKA MOIVIa HaXOAHTbCH B DaBHOBECHH, BEPXHss IJIacTHHA
KOHAEHCATOpa AO/MKHA GbiTb 3apsXeHa OTpullaTeabHO. [Ipu paBnOBECHH

mg=F, wumm mg=q,Vy/d; orcroza q;=mgd/Vy.

Tak Kak yMmMeHbuieHHe 3apsiia NBUIHHKH Ha ¢o==1000e paBHOCHIBHO
yBEJIHUYEHHIO NOJIOXKHTEJbHOrO 3apsiia Ha ¢g, TO HOBHI 3apAj MBTHHKH
gs=4qi-+qo. [Ipu paBHOBecun mg=gq,Vs/d, rae V,—HoBass pa3uocTb
MOTEHIHANOB MeXIy MJIACTHHAMH. YUUTHIBas BblPakeHUs [UIA (s, (y
H g, WailleM '

Vo=mgd/q,= mgVd/(mgd+ 1000 eV,) = 5020 B.

Takum 06pa3oM, PasHOCTb MOTEHUHANOB HYMHO H3MEHHTb Ha V,—V; =
=-—980 B (3HaKk MHHYC MOKa3biBaeT, YTO ee HYKHO YyMeHbUIHTb, TaK
KaK 3apsj NBUIHHKH YBEJHYHJCS).

620. Bepxuas noacTHHa KonjJencatopa JAoJKHa GbiTh 3apsikeHa
noNokHnTeJabHO. HoBBUI 3apAR NBIMHKH ¢y =@q;—¢qo, e go=1000e.
[MToatomy (cM. sanauy 619)

Vo=mgd/qy =mgVd/(mgd— 1000 V) = 7460 B.

Hanpsokenue Mexny nacTHHAMH HYMXHO yBestHuHTh Ha Vy—V, =1460 B,
621. Ilpu paBHOBecuu

(4nr®/3) pg=eV/d, otkyna r= f/SeVMngpd =7,6.10~5cm.

622, HanpsikenHocTh 3JIEKTPHUCCKOTO NOJA B KoHIeHcaTope E=V/d.
PasHOCTb MOTEHLHAN0B MeXIy TOYKAMH, TAe PacroOKeHbl 3apsijbl,
Vap=9,—9p=El=VI/d, rne @, —noTenunan b Touke pacrnooxmeHns
3apsia ¢, a Pp—TMOTEHUHAN B TOYKe pPacnoJOXKeHHs 3apsila —g;
npu STOM @, > @p. IIpH NOBOPOTE NMA/NOYKH SMEKTPHUECKHE CHJBI CO-
BepuraioT paloTy NO nNepeHocy 3apsilla —§ H3 TOYKH 4 B TOYKY b H
3apsala -} q U3 TOYKH b B TOYKY-a@, PaBHYIO

A=—q (@s—P)+9 (Po —Pa) =—29 (Ps—Pp) =
=— %IV/d=—6-10~10 [Ix.

3uak MHHYC O3Ha4aeT, 4TO pa60'ry AOJ¥KHBl COBEPIUIHTD BHELIHHE CHJIbL,
623, M=qVi/d=9-10-° H.m.

=4 ka®\ _
o4, V= (F+—12-)_,460KB.
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625. Ecain 10 samblkanns wmapuK 2 HMeJ 3apsf g, TO CyMMa 3a-
psazoB wapuxkoB | u 2 nocie 3aMblKaHHf ¢1+¢;=¢. [loTeHunaam xe
UX TCCJIe 3aMBIKAHHSI OAMHaKOBHL: @ =kq/Ry =kgy/Ry. CnepoBatensHo,
g2=q1Ry/Ry. Tlocne samblkanus wWwapuk 2 AeHcTByeT Ha maphk |
¢ cuJoH
mg Rl
%R

mg= k‘h‘?z_k é’lllzﬁz

HauvanpHelit noTeHyuan mapuka 2

k_‘7=k(¢71+42)= kg 1+R9/R1 hl/k gRl Ri+R,
R, R, Ry RiRy

oTKyla ¢i=h

= =12,6 xB.

Sﬁercmputtecxaﬂ eMmKocHob

626. EMKoCTH nNpOBOAAUIErO Wapa B KEPOCHHE H B IJIHIEpHHE
Cy=4neee R n Cy=4neoes R, Vix oTHowenne C,/Cy=¢,/e;=28,1.

627, 3apaa Ha nuacTHHE, 3apAXKEHHOHR IOJNOXHTENbHO, ¢=CV =
=5 uKua. ’

628..v= ) 2y0S/C=1,03-10" M/c, TAe Y— yAeJbHbIil 3apsi] s/eK-
TpOHa.

629. Konpencatop H3 TpeX IJIACTHH MOMHO PpacCMaTPpHBaTb Hak
ABa MJIOCKHX BO3AYUIEbIX KOHAEHCATOPA C €MKOCTbIO £S/d Kaxkani *),
COEJIMHEHHLIX TNapajjenbHo puc. 77). I'Ioa'romy obmas eMKocTb (6e3
ansnexTpuka) Co=2g0S/d ~ 35,4 n®. IIpu morpyxeHnn KoHaeHcaTopa
B rauuepHs ero emkocTh C=eCo=2€¢eS/d ~ 2000 n®D,

630. C=C,/(n—1)=¢g,S/(n—1)d =~ 31 n®,

631. m=qE/g=q|Q/e,R*g=3,7r.

632. HanpsixenHoCcTb 5M1€KTPHUECKOrO MO BHYTPH MJIOCKOTO KOH-
JeHcaTopa CBsi3aHa € 3apsAOM Q Ha ero nJacTHHZX COOTHOLIEHHEM
E=Q/e¢S. Ha mwapur BHYTPH KOHJEHCATOpa AEHCTBYIOT: CHJa THXe-
cti mg, cuna Hataxennsi HuTH T 1 cuna F=qE co cTOpoHH saeKTpH-
geckoro noas (puc. 335). [lpn paBHOBecHH WapHKa B NPOCTPaHCTBe
Konaexcatopa (cM. sagauy 591) gE=mgtg a, nan

ﬂ-_-=mgtgcz; 0TCIOAA Q=Mtga=5,2uxl(.n.
&S q :

633. Ecan gy u gy—3apsAbl HAa NJaCTHHAX A0 H MOCJE NOTpyiKe-

HHA KOHIEHCAaTOpa B KEPOCHH, TO

Ag=g,—qi=2¢, (—1) CoV =¢2o (e—1) SV/d =50 nKu.

634. 3apaja Ha nJacTHHaX He u3Meusercd, nosromy V=dVy/edy=
= 100 B.

*) Hanomuum, uto B GonbnHCTBE 33124 OTHOCHTeJIbHasA JH3JIEKT-
pHYeCKas NPOHHUAEMOCTb CpeRbl, B TOM YHCJ€ H BO3lyXa, NpHHATA
paBHOIl efHHULE H B GOPMYJbHEIE BHIPaXXEHHS HE BXOAHT,

301



635. IIpn nepemelleHHH MNNaCTHHbI eMKOCTb KOHJEHCATOpa B, NaH-
HBll MOMEHT BpeMeHH OmpejeJsieTcd TOH YacTbl0 MJAOIIAAH NJAACTHH,
[0 KOTOpO#H OHH NepeKphIBaioT APYr Apyra. B moMeHTH BpemeHH #; H
t, nmomanuy S;=Sy—vlty, Sy=3S9—vlt,, rne |=10cm—anuna cro-
POHBI MJIaCTHHEL. B 3TH MOMeHTBI BpeMeHH KOHJEHCATOP HMEeT eMKOCTH
Ci=284S1/d, Cy=¢¢Sy/d, a 3apsijibl Ha ero maacTHHaXx

G1=CV=¢eS{V/d, q.=C,V=¢,S,V/d.
3apsia, NpoTeKWHH no mpoBodaM 3a BpeMma Al=1l,—1,
Aq=qi—qa=20 (S1—Sy) V/d=¢gy vl (fo—1;) V/d.

IMpu atoM TOK [=Aq/At=¢,0vlV/d=232HA.

636. OGmui sapsj napasjebHO COeIAHHCHHBIX KOHJEHCAaTOPOB
g=(C1+C;) V=0,6 MmxKa.

637. V=2V,/3=4B.

638. V=(C,V;+CsV,)/(C;+Cy)=40B.

639. C,=Cy (Vi —V)/(V—V,) =10 MxD.

640. 3apsgnl KOHIeHCAaTOPOB N0 MX coefuuenus ¢;=C,Vi u g, =
= CyV,. INocse coennneHuss pasHOHMEHHO 3apPSKEHHBIX OOKJafOK KOH-
JeHcaTopoB o6uiuil 3apsan §=|qg.—q;|=(C1+Cs)V u sapsan mnepsoro
KOHJeHCaTopa q;=C1V, rae V — pa3nocTb MOTEHIHANOB MeXKAY OGKJax-
KaMM KOHIEHCATOPOB MOCJe COeXHHEHHSA; OTCIOAa

g1=Cy | C3Vy—C V1 |/(Cy -+ Cy) = 32 MxKa.

641. Tlocsnie coeanHenus pasHOHMCHHBIX OCK/IAAOK OGLIHH 3apsn
g=CV pasen pasnoctu 3apsfos q;=C,Vi u g;=0C,V, orxesbHbBIX
kounencatopos, rie C=C;-+ C,— o6mas €MKOCTb MOC/IE COELHHEeHHs.
Takum o6Gpasom,

(C1+Co) V=CiV1—CoVs, g1 > qy3

(Ci+Co) V=CoVy—CiVy, g1 < G
Pewaa 3TH ypaBHeHHs, NOJyYHM B NCPBOM H BO BTOPOM CJyuasx
Cl=(V2+ V) Cz/(vl —V)= 11 MK¢, C1=(V2—~V) Cg/(V1+V)=3 MK®D.

642. Jlo coenuHeHHs 3apAALl MEPBOrO H BTOPOro KOHAEHCATOPOB
qgi=|CVi| B ga=|CoV;|. ITocne coennnenus pasHOUMEHHBIX OGK/IaA0K
o6Uuit 3apsn

ga—qi=|CoVy |—|CV1|=£ [ (C1+Cy) V.
JIBoiiHO#l 3HAaK Mbl 3JcCb MOCTaBHJH MOTOMY, YTO 3apaHee HE M3BeCTHO,
KaKo# M3 3apsiloB, g, HAU ¢y, GOJIbIUE;, OTCIOAA
Ve |=1CiVi| £ [(C14Co) V |1/C,.

Pemienye co 3HaKOM MHHYC COOTBETCTBYeT CJYy4Yalo, KOTa 3HAKH 3a-
PALOB Ha NJAaCTHHAaX NEPBOTO KOH/CHCATOPA NOCJE COeJHHEHHS MIa-
CTHH He MEHSIOTCS, a PeileHHe CO 3HAKOM MJIOC—CJyualo, KOTAa 3TH
3aKM CTaHOBATCA ofpatnniMd. Tak kak B Hawem cayuae |C;V,| <
< [(Cy+Co) V|, a Bemuuuna |Vy| ROMKHA GBITb BCETAa NOJONKHTEb-

302



HOH,. TO CYIUeCTBYET JHIIb OAHO pelueHHe —cO 3HAaKOM mdioc, B pe-
syabtate |V,|=350B.
" 643. g1 =Rig/(Ri+ Ra); qa=Ryq/(R1+ Ry). _
644, CoegnHeHne mapoB NPOBOAHMKOM 3KBHBAJEHTHO MapaJJelb-
HOMY coelMHeHHI0 KoHAeHcaTopos. [Tocne coelunenus

g1="C1 (q1+92)/{C1+Ca) = Ry (g1 +q2)/(Ry + Ry) = 1,9 uKu,
q2="C, (q1-F42)/(C1+Ca) = Ry (91 +42) /(R + R,) ~ 4,8 Knm,

645.’ 3apsaabl Ha wWapax 10 H MOcJe COeNHHeH s ¢ = Ri@1, §s = RyPs.

H q{ = R, q; = R,@. O6Gwuil nortenuuasn [mapoB MocCJe COelHHEHHS

onpefiesIuM U3 YCJAOBHA COXPaHEHHA 3apafa: ¢ = (R ¢y -+ R.@s)/(R1+Ry).
3apajbi*Ha MePBOM M BTOPOM MIapaxX MOCJ€ COefUHEHH:A

g1= Ry (Ri®1+ Ro®2) /(R + Ry),
q£= Ry (R1@1+ Ro@a)/(Ri+ Ry).

ﬂosepxnocmme NJOTHOCTH 3apsiA0B Ha Mapax

01= 2091/ RT = €6 (RuP1+ RoGa)/ Ry (Ry -+ Ra) =4,425 nKa/u?,
0y =2/ RE =2, (Ri®1+ Re®s)/ Ry (R1+ Rp) = 8,85 nKaym2,

646. e=(Vo—V)/V="7.

647. EmrocTs Tpex kouueHcatopoe 6es ausnektpuka C;j=23Cy) =
= 3€0S/d ~ 832,5n®. [lpu 3anoaneHun LBYX KOHAEHCATOPOB AH3MEKT-
pHKaMi €MKOCTb TpeX KOHJeHCaTOpOB

Cy=2¢,Co+8,Co+Co=¢2¢ (61 + 8,4 1) S/d ~ 2775 n®,

648. Ecay d—paccTosnne MexAy nJjacTHBaMH #  Cy—eMKOCTb
KOHJeHcaTopa €€3 IM3MCKTPHKA, TO Pa3HOCTb MOTEHUHANOB MeXAY
nJacTHHaMM KoHZencatopa (6e3 am-
anexTpuka) Vo=Eyd n 3apan Ha nia-
ctunax = CoV=CyEod. Konnencarop,
NOJOBHHA KOTOPOTO 3aNOJIHEHa  IH-
SN€KTPHKOM, MOXKHO pacCMaTpHBATh
Kak JBa COEAMHEHHHX MNapaJjnesbHO
Konzencatopa (puc. 341), npnueM oanu
He COAEPXHT AM3JEKTDHKA H HMeeT eM-
Koctb Cy=0Cy/2, a B Ipyrom BCE npo- ¢ &
CTPaHCTBO MEXAy NJ2CTHHAMH 3anoJHe- Pue, 341,

HO JM3JEKTPHKOM, M NOSTOMY €ro eM-

KocTb Co=8Cy/2. TNonnast eMKOCTb KOHJAEHCATODA, NOJOBHHA KOTOPO-
ro sanoJiHeHa AusneKTpukoM, C=C;+Cy=(e+1) Co/2. Ilpn oTKIO-
YeHHOM HCTOYHMKE TOKa 3apsii Ha NJAcTHHAX COXPaHAETCs, MOSTOMY
PasHOCTb NOTEHUHANOB MEXAY NJAaCTHHaMH V=g¢/C, H HanpsXeHHOCTb
SNEKPHYECKOrO NONA B NMPOCTPaHCTBE MEXAY NJIaCTHHaMH, CBOGOZHOM
OT AH3NeKTpHKa, E=V/d=q/Cd=2E,/(e+1).

649. Ecan Vi u V, —HanpsXeHHs Ha NEPBOM H BTOPOM KOHAEH-
catopax, 10 V=V;+V;, a sapaju Ha HHX OAMHAKOBL H PaBHH § =
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= C,V1="C,V,; otciona
Vi=CoV/(C;+Cy)=165B, V,=C1V/(C;+C,)=55B.

IIpu nocnexnoBaTeNbHOM COEXHHEHUM KOHIEHCATOPOB HA KOHJEHCaTOpe
MeHbIIeli eMKOCTH HampsiKeHue GoJbllle, ueM Ha KOHgeHcaTope Gombires
€MKOCTH.

650. Hanpskenus Ha nepBOM M BTOPOM KOHReHcatopax Vi=
=CsV/(C;+Cs)=600B u V,=C,V/(C;-+C,)=300B (cm. 3anauy 649).
Pa6oTaTe npH yKasaHHOM B YCJOBHHM 3aJlaud HanpsyKeHHH npo6os KOH-
NIeHCaTOpOB HeJb3s, 60 npousoiizer npoboii nepsoro, a 3aTeMm H BTO-

pOro KOHAEHCAaTOPOB.
651. Ilpu H3MeHeHHM eMKOCTH TNepeMeHHOro Koujencartopa C, OT

Cmin 10 Cmay HampsiKeHue Ha HeM V u3MenseTcs B mpegnesax (CM.
sanauy 649) :

Vmin= CIV/(C1'+Cmax) = 100 B, Vmax =CIV/(Ci+Cmin) =182B.

i —Cy —C.)2 — C.Ce
652. C,, 3-—~C 201 + ]/(C 401) €= &l ; Co=6MxD n

Cl"CO
C3=3 Mx®d.
653. [lpu nocjegoBaTeNbHOM COeNHHEHHH KongencatopoB 1/Cy—
— 1/Ci=1/Cy+1/C3, npu napantensiom C—C;=C,+{-C3. M3 srtux
ypaBuenuit naxonum CyCy=CoCy (C— Cy)/(Cy —Cy). Cornacio Teopeme
Bueta C, 1 Cz noJukusl GblTb KOPHAMH KBaJgpaTHOTO ypanHeHmi
x24-(C{—C) x+CoC, (C—C)/(C1 —Co) =0.

Pemaa ero, Hadiaem xp, 9 =Cy=C3=2Mr®. 3apane na BCEX KOHJEH-
catopax MpH MOCAeNOBATeNbHOM COCNMHEHHH paBHBI Mexjay coGoit:
g=CV;=CyVo=C3Vy; orciona V,=C;V,/Cy=30 B, V3=C,V/Cs =
=30B.

664. Ilpu nocsnenoBaTeNLHOM COGAHHEHHH KOHIENCATOPOB 3apsl
KakJOro KOHJEHCAaTOpa paBen g, MO3ITOMY

Vi=q/Ci=30B, V,=q/C,=15B, V3=4q/Cy=6B.
Hanpsixenue MCTOUHMKA TOKa PAaBHO MOJHOMY HAMPSIKEHHIO HA BCeX

koHgencatopax: V=V;+V,-}+V,=>51B. Tak kak npm nocneaosa-
reabnoM coepunenuu 1/Co=1/Cy+1/Co+1/C3, TO

Co=C1CoC3/(C1Ca-C1C3+CoCy) = 59 n®.

655, Vi=C,C3V/(C;Cs+C1C3+4C,C3) =20 B;
Vs=CGiCsV/(C1Ca-C1C3-4-CoCq)=8 B;
Vg =C1GV/(C1Cy+C1C34-CoCy) =4 B.

656. [Ipu moce0BaTeILHOM COGAUHEHHH KOHIEHCATOPOB 3apsiint
Ha KOHJEHCATOpaxX paBHb. JlO MOTpyxeHUss OAHOTO M3 HUX B JAHINEKT-
pUK 3apsil Ha KaxIOM KOHIeHcaTtope go=CV,==CV/2; nocae mnorpy-
MeHHUs OJHOrO M3 HHX B JHMIEKTPUK 3apsiibl KOHIEHCATOPOB GYAYT
q=CVy=¢eCV,. YuutnBasn, uto Vi+4Vy=V, umeem ¢=eCV/(l1+e¢).
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HameneHHe 3apsina Ha KOHAEHCATOpax
qg—qy=C (2e—1) V/2 (I 4-¢) = 167 nKur.

657. IlepBOHauajbHAs HANpPSIKEHHOCTb  3IEKTPHUYECKOro. MONS
B KaXIOM KOHjeHcatope Eyr=V/2d, rie d— paccTosiHue MeXay NJa-
cTHHaMH KoHgzencatopa. [lociie 3anofMHeHHs OXHOTO KOHAeHcaTopa
IU3IEKTPHKOM HANpSIKEHHOCTb 3JECKTPHUECKOrO mnoJg B HeM E, =
= V/(e+1) d. OTHoweHne Hanpsixkennocteil E,/E;j=2/(e+41)=0,2.

658, TTocne OTKJMIOUEHHS KOHJAEHCATOpAa OT HCTOYHHKA TOKa H 3a-
MOJIHEHHs ero JHIJEKTPHKOM 3apsij Ha HeM He uaMeHsieTcsi: ¢ =CV/2 =
= 8CV,. HanpsxeHHOCTb 3/I€eKTPHUECKOr0 NOJS B KOHIEHCATOpE, 3a-
NOJIHEHHOM IH3JIeKTPHKOM, Ey=V,/d=V/2ed. OTHOleHHe HANpsKeH-
Hocrelt Eyo/Ej=1/e=1/9.

659. V3meHeHnHe eMKOCTH COeIHHEHHBIX KOHIeHcatopoB AC =
=(e—1)C/2(e+1)=1,7 n®. .

660. ITocsie BBemeHus RIaCTHHKH 06pasoBasoch [Ba MOCJeIOBa-
TEJbHO BKJ/IOYEHHLIX KOHAeHcaTopa ¢ eMROCTAMH Cy=¢,S/l u Cy =

d

l’<—- d"‘ % ~>d'
“’!— N g

{

! c

o & ESNNE B | | I f

b J

)
A B FAN

Pue. 342. Puc. 343.

= €¢S/(d—1) (puc. 342). Ux 0o6uyi0 eMKOCTb "ONpefe] M H3 COOTHO-
wenus

11 1 d 1

Co

—?1'*"_, eoS+ eOS —_=—C— ’
rae C—nepBoHavanbHasg eMKOCTb KOHJeHcaTropa. TakHM o6Gpas3oM,
noc/e BBeJeHHA MJIACTHHKH OpH Ao6oM ee nosaoxenuu Co=C

661. Beegenue npononﬂmei‘i NJaCTHIKH MeXny OOKJajKaMH KOH-
JIeHCaTOpa MPHBOAHUT K OGPa30BAHHIO ABYX MOC/IEJOBATENbHO BKJKYEH-
HBIX KOHIEHCATOPOB C pacCCTOSAHHAMH MeXAy OOKnagkamu d; u dy #
eMmkocTsMu Cy=1¢¢S/dj n Cy=2¢0S/dy, TRe di-+dy=d—d, (puc. 343).
Hx o6iy0 eMKoCTb HaXOAHM M3 COOTHOLIEHHS

— Sos
‘a EoS = Bos ' d—'dn

[pu dy=dy3 umeem Cy=3C/2, rae C = £yS/d — nepBoHayaibHAT eMKOCTD
KOHJEHCaTOpa,

otciona Co=

Lol atd_d—dy,
1
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662. EMKOCTH KOHJAEHC3TOpa A0 M NoOCJe BHECEHHA NpPOBOASAILEH
TWIACTHHKH TONWHHE dpy (cM. 3apauy 661) Co=2gS/d u C=¢€,S/(d—dy).
3apsaa KOHREHCATOPa, OTKJIOYEHHOr0 OT HCTOYHHKA TOKa, He H3MeHseTCs:
g=CoVo=CV; o1ciofa pa3HOCTb NOTEHLHANOB MeXIy OOK/JaAKaMH
KOHJEHCATOpa nocJie BHeCeHHs npoBoasumel miaacTHHKH V =CV,/C =
= (d—dy) Vo/d=40B.

663. Eciu B KOHZEHCAaTOD BBECTH TOHKYIO NPOBOAS ILYIO NIaCTHHKY,
napajsielbHylo ero o0KJalkaM, TO Ha ee NOBEPXHOCTH NOSBATCS PaB-
Hble 3apsibl’ NPOTHBONOJOXHOIO 3Haka. [Ipn 3TOM 3JneKTpHYecKoe
noje B KOHJEHCaTOPe He H3MEHHTCA H €MKOCTb KOHZeHcaTopa OocTa-
HeTCsl mpexHeil (cp. ¢ 3agaued 660). EMKocTh KoHIeHCaTOpa ¢ QH3/EKT-
pHUeCKOH NAaCTHHKON MOXKHO HalTH, NPEANOJOXHB, YTO Ha NOBEpX-
HOCTAX 3TOH NJAaCTHHKH HaHeCeHH TOHKHe NpOBOAsllHE CJOH. B sToM
cjiyyae o6pasylOTCs TPH NOCJEA0BAaTeNbHO COEJHHEHHBIX KOHACHCATOPa
¢ eMKocTAMH C; =¢€0eS/d;, Cy=1¢€S/dy u C3=¢,S/d3, rue d, u dz—
PacCTOSIHHA MEXJY NOBEPXHOCTAMH JH3JEKTPHUYECKOi NJIacTHHKH M 06-
KaaakaMu, npuueM dy+dz=d—d; (puc. 344). O6masi eMKOCTb KOH-
nencatopa C onpeneasiercs U3 GopMyJn

- 1 1 1 1 1 (dy
?='Z~:+—C:+?3=g‘;§ (—8—+d,+d3) H
oTCcIOAa o £eS
T ed+d (1—e) °

664, C =¢,2,£4653S/(€189+ €183+ 8583) d =~ 90 n® (cm. 3amayy 663),

d i’ I
dy _d) dz | 0 1
| 4
7.
O— —o0
a) 9)
Puc. 344. Pnc. 345.

665. ITpencTaBuM KOHJAEHCATOP ¢ JAHM3JEKTPHUECKOW MJIaCTHHKON
B BHAe ABYX NapajjesbHO -BKJOYEHHBHIX KOHAEHCAaTOpeB, NepBHH u3
KOTODbIX HE CONEPXHT AH3JIEKTPHKAa H MMeeT eMKocTb Cj=Cy/2, rie
C,=eoS/d—nepBonaqaanaﬁ €MKOCTb KOHZEeHCcaTopa, a BO BTOPOM
njiowasb OCKJAAKH PaBHA MJIOMMAAH AH3JIEKTPHYECKOl NJIaCTHHKE S/2
(puc. . 345, a). 3aTeM BTOpOi KOHAEHCATOP NpPEACTABHM B BHIe ABY %
NOC/AELOBATENBHO COENHHEHHEIX KOHLEHCAaTOPOB, OIAMH H3 KOTOPHIX He
COAEPXHUT AHDNICKTPHKA H UMeeT eMKocTh Cp=Cy, a Apyrou NOJHOCTEIO
3amONHEH AWS/NEKTPAKOM H umeeT emKocTh Cg=eCy (puc. 345, 6).-
EmKoeTh STHX ABYX KOBAEHCaTOPOB Cy=C,C3/(€Cy+Cy) =2Co/(1+¢),

366



EMKocTb Bcex Tpex KoufencatopoB C=C;-+C,= (14 3¢e) Cy/2 (1+}¢).
OtHowenue emkocteit C/Co= (14 3¢)/2 (1 4€)=7/6.

3xech Mbl cuMTaeM, YTO pasMepsl OGKJAaAOK HaMHOro GoJbiue pac-
CTOSIHHS MeXIy HUMH, H NO3TOMY npeHebperaeM KpaeBbIMH 3dxpeKTaMH,
T. €. OTIHYHEM 3JIEKTPHYECKOro MOJS Ha Kpasix OGKMaAOK U LUIIEKT-
pPHYECKOM MJIACTHHKH OT OZHOPOJHOrO. B NMpOTHBHOM ciyyae eMKOCThb
repBOHAYAJILHOTO KOHAEHCAaTOpa He paBHAa €MKOCTH TpPeX KOHIEHCAaTo-
roB, H306pa)KeHHbIX Ha puc. 345, 6.

666. C= CIC3/(C| + C3) "I— CzC4/(C2 + C4) = 4,5 MKD.

667. CxemMa BKJIIOUEHMsI, TIpeJCTaBJIeHHAas Ha puc. 82, sKBHBaNeHTHa
cxeMe, u306paxeHHOH Ha puc. 346, a. BBuIy paBeHcTBa eMKocTeil
BCeX KOHAEHCAaTODOB PpasHOCTb INOTEHUHAJOB MeXAY TOUKaMH a H b

O—e

T

T “T

a)
Puc. 346.

paBHa HYJIO0, KOHLeHcaTop C, Bcerja He 3apsieH, H CXeMa yIpolaeTcs
(puc. 346, 6). O6masn eMKOCTb KOHIEHCAaTOPOB

C =C1+4CoCs/(Ca+Ca) + C5Co/(Cs+Co) =2Cos

668. V,p=(C1V1—C;V3)/(C1+C;)=—1,3B.

669. g =VCiC, (6—1)/(C;+ Cs) (C1+£Cs) =~ 30 nKa.

670. Bpauase pasHOCTb MOTEHIHAIOB MeXAy OOKJNaAKaMH KamKjgOro
xoHJencatopa 6bula Vy=V/2, rie V-—HanpsxeHHe HCTOYHHKA TOKa.
ITocnie 3anosHeHHs OAHOTO K3 HHX HHI/IEKTPHKOM V= q/C+q/eC_
= q (e41)/eC, rne g —3apsn Ha Kaxioh o6knanke, a q/G =Ve/(e+ 1)=V,
4 q/eC —pa3HOCTH MOTeHUHANOB MeXAy OOK/JagKaMH A0 ¥ Nocae 3a-
NoJIHeHHs KOHAeHCAaTopa AH3IeKTPHKOM. Tak Kak HgnbﬂmeuliOCTb 3JIeK-
TPHUECKOrO MO/l B KOHJAEHCAaTOpe NPOMOPUHOHAALHA Da3HOCTH NOTeH-
LHAN0B MeXAYy ero oGK/JaJKaMH, TO OTHOWIEHHE HAaNpSIKEHHOCTEH A0 H
nocse sanonnenuss E/E,=V,;/V,=(e+1)/2e6 =5/8.

671. AF=F/![q.

672. [locne noAK/AOYEHH K MCTOYHUKY TOKA 3apsi KaXJIoro KoOH-
IeHcatopa B nocjefoBaTeqbHoW wLenu amb pased ¢'=C'V, rge C' =
= C,C3/(Cy+C3)—eMKoCTb menu amb, a 3apsil KaxAOro KOljencatopa
B moc/efioBaTenbHoll wenu anb pasen ¢"=C"V,tae C" = C,Cy/(Cy+Cyj=
éMkocrb uenu anb. PasHocTh [OTEHLHANOB MeXLY TOYKAMH a H M
panHa V' =q'/Cy=C3V/(C;+C3s); PasHOCTb NOTEHUUANOB MEKIY TOY:
Kamd a u n pasHa V"=¢"/Co=C,V/(Co+Cy). Tocse oTkniouerus or
ucroqrmxa TOKa CXeMy MOKHO paccmaTpuBath KaK Ae napamenbuue
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LLleNH H3 7NOC/eAoBaTeNbHO BKJIOYEHHHX KOHAEHCAaTOpoB (man H3 Ciu
C, u mbn us Cy n C;), 3apsmeHHHX A0 PasHOCTH [OTEHLHaNOB
C . Cq
V =V”—V'=(——‘——-———) vV
0 Co+Cs Ci+Cs) "
Ipu saMblKaHHH Kiloya K PasHOCTb MOTEHLHAJNOB MEXJ]Y TOUKaMH m
U n cTaHOBHTCHA paBHOM nyaw. Llenb man paspsxkaercs, n yepes TOYKY a
npoTeKaeT 3apal qg=CV, rae C=C;Cy/(Cij+C;) —eMKOCTb 3TOH LENH.
TakuM ofpa3oMm,
o= C:C, ( Cs G )V——C"V
TG+ C \C+C Cy+Cs) 8

673. C, =Cy =5 MKk®D; Cy=Ci=2mx®.

674. OTHOCHTe/IbHO 3eMJIM NJIaCTHHA a HMeeT NOTeHNHald Pg=~—V,
a naacTHHa b—norteduHan @p=V. PasHocTb MOTEHIHaJ0B MEXAY HHMH
Po—Pg =2V, H HaANPAKEHHOCTb 3JIeKTPHUECKOro nons. E = (pp — @,)/d=
= 2V /d =40 kB/m.

675. o==v%/8ynd ~ 833 uKa/mM?, rge y=e/m=1,76.10'* Ka/kr —
yAeJbHbI 32pAf SJAEKTPOHA.

676. Ilo 3akoHy coXpaHeHHSI SHEPTHM KOJHYECTBO TEMJIOTH, BhIAC-
JMBlleecs NPH pa3psiike KOHAEHCATOPa, PaBHO 3JeKTPUUYECKON sKepruu,
sanaceHHoll B KoHieHcartope: Q =W = ¢2/2C =0,25 JIxk. Pa3HocTb noten-
HHaJI0B MeXAy O6KJalKaMi KOHJAeHcaTtopa 10 paspaikn V =gq/C=500 B.

677. Dueprus, sanaceHHas B n xoHjencatopax, W=nCV?2/2=0Q;
oTciofla pasnoCTb noTenunnuatos V =y 2Q/nC =500 B.

678. Emxoctp mapa C=4ngyR. Bcs anexTpuueckas SHeprus saps-
MeHHOro wapa nepeiiler B Tenaory: Q= C¢?/2=2ne,Rp*=25 mMx k.

679. DiekTpuuecKas 3HeprHs, aanaceHHas wapom, W =q@/2, oTkyna
9=2W/p=10,4mKa.

680. 1o coeanHEHHs KOHLEHCATOPOB X 3apsalbl ¢y = CiVy, 9,=C,V,,
a ux obmasi 3Heprus Wo=ClVf/2+C,V§/2. [Nocae coeanHen s KOKaeH-
caTOpoB MX NOJHBH 3apal §=gq,-+q,=(C,+C;) V, rae V —pasHocts
NOTEHIHaNOB MeXJAY BEPXHHMH OOKJalkaMh © 3emaeil; orcioaa V =
= (C1Vi+C3V9)/(C1+C,). Tocne coesvnennn BepxHHX OOKJAAAOK KOH-
Aencatopos nx sHeprug W= (C;4-Cp) V2/2=(CyV,+ CyV4)¥/2 (C;+Cy).
BhigeanBLIeECS] KOJMHUECTBO TEMNJIOTH PaBHO PA3HOCTH HAUaJbHOH M KOHeY-
HOM 5Hepruii KOHAEHCATOPOB:

Q=W,—W=C,Cy (V1—V)?*2 (C;+Cy) = 4,5 mIIx.

=1'mKu,

Mpun Vi=V, Her mepexona 3apsjoB, NOSTOMY TeNJOTAa He BhAeJA€TCS.
Ecau notenitMaast Vi M V, uMelOT OXMHaKOBbie SHAaKH, TO TEMJOTH
BHIJE/ISIeTCS MeHbllie, YeM B CJyYae pa3HHIX SHAaKOB MOTEHIHaJOB.

681. BoimesuBlueecs KONHYECTBO TEeNJOTH PaBHO :pasHOCTH 9HepTHi
KOH/ZIeHCATOPOB 0 M TNocjie coeAnuenns (cM. 3agauy 680):

Q=W,—W=C,Cy (Vi —Vy)*2 (C;+C5) =0,5 mIIxk,
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§ 20. Nocrosuubifi aneKTPHYECKHIT TOK

3axon Oma Orn yuacmxa yenu. Conpomusaerue nposodHuKos

682. Tok B npoeoaHuke J=gq/¢. IlnotHOCTb TOKa j=1/S; orciona
j=q/tS= 2 kA /M2,

683. Llena nesenus mkaJb 1pu6opa Kak MuJJIIaMnepMerpa i =[/N=
=V/RN=0,1 MA/neda.

684. Conporussenne npuGopa R="V/I=2kOm.

685. ConpoTHBJIeHHEe BOJbTMETPA HaiileM M3 YCJOBHS, YTO NMpPH OT-
KJOHEHHH CTpPeJKH Ha BCIO IIKaJly HalpsKeHMe Ha 3aMuMax npuGopa
paBHO V,, a TOK, TeKywH# uepe3 npubop, pased lo: R="V,/lj=2 kOm.
Korza e BOJIbTMETp MOKasbiBaeT HampsikeHue V, To uepes Hero Teuer
10k [=V/R=1,V/Vi=2,6MA..

686. /=1, (R+ Ro)/R=27,5MA.

687. V=qR/t=4B.

688. V;=/R;=200B; V,=/R;=120B; V3=I/R3=0,4B.

689. p=mnRD?/4/=0,017 MmxOM-M.

690. R=pm/yS%2=191 Owm.

691. /=naVD?/4pl=0,236 A.

692, pe=VS/ll=VnD?41l=>5mkOm M.

693. Vyi=1IR;==8,55V/(5:S2+ S185-1-S:S83) =6 B;

Vae=TRy= 8183V /(8182 + 5185+ S2Ss) =3 B;
Vs=1R3=28,S;V/(S1S3+S1S3-5,S5) =2B.

694. [pu Temnepatypax £; U f, CONPOTHBJIEHHS MPOBOJNOYKH Ry =
=Ro(1+at)) n Ry=Ry(l1+aly), rae Ro—ee compotusienHe npu
t,=0°C. Hckomas Ttemnepatypa

=[R, (1 +0at;)— Ry]/aR =48,3°C.

695. ¢,=[V (1+at)—IR]/IaR = 1910°C.

ocredosamenbroe u napasIesbroe cOedUHeHUs NPOBOOHLUKOS.
Hobasounsie conpomusrenus u uwiyrmol

696. R=(V—Vy)/I,=250m.

697. Hanpsxenue, Ha conpotusienun Vp=V—2V,. Ilo 3axony
Oma Vp=1IR; orciona R=(V—2V,)/l =2,50m.

698. Uepes BONLTMETPH NpPOTeKaeT OAMH H TOT Xe ToK /. Tak kak
BOJIbTMETP MOKa3biBaeT HalpsKeHHe HAa COGCTBEHHOM CONPOTHBJEHHH,
To I/=V{/Ry W CONpOTHUBJEHHE BTOPOr0 BOJNbTMETPA Ry=V,/l =
=V, Ry /Vi=2kOM.

699. 1y 1o (Ro-- R)/{Ro (1-+uf) + R] = 23,6 MA.

700. [lpn Temneparype { ofuiee CONPOTHBJEHHE IOC/IEIOBATE/NbHO
BKJIIOYEHHBIX 4acTell MPOBOJAHHKA C COTPOTHBJEHHSMH Ry H R, Gymer
R = Ri+ Ry= Ryo (14-2i#)+ R0 (1+02f) = R1g+ Rao+ (01 Rio+ %2 Ryo) £,

rie Ry # Ryy—CONDOTHBIEHHS YroJbHOTO CTEPXHS H NPOBOJIOKH NpH
309



t,=0°C. OG6umee cOnpoTHBJeHHE NPOBOAHMKA He SaBHCHT OT TeMIepa-
TypHl, €ClH 0y Rig+ aRy,=0. B s1OM cayuae mpu miobolt Temneparype
R= Ryy+ Ry. U3 nociennnx nsyx ypaBHeHufi HaiileM
Rip=o0,R/(0ts—a;) = R/6 =333 Om,
Ryo=— o3 R/(aty— 1) =5R/6 = 1667 Om.

701, CxeMBl 3J1eKTPONPOBOAKH, MO3BOJSIOUIHE BKJKUYaTh M BHIKJIO-
4aTh JaMIOYKY B Ji060M KOHUe KOpPHAOPa, MOKasaHel Ha puc. 347.
Y KOHLOB KOPHJIOP2 .YCTaH3BJIHBANTCH 1Ba nepekawouatens 1y u I,

&

&, : cems 411, @ o 2
—0 .
a)L J)I

S
9 Cems

Puc. 347.

KaXJIBli M3 KOTOPHIX HMeeT 1Ba moJoxeHHs. B 3aBucumocTn or pacno-
JIO}KEHHA BHIBOJOB OT CETH MOXET OKa3aThbCHi BLITOJHEE € TOUKH 3peHHs
3KOHOMHH TNPOBOJAOB BapHaHT 3) uau 6),

702. 1j=V/R=0,6A npn napannenbHoM coelnneHnu; Il,=
= V/2R=0,3 A npu noc/enoBaTeJbHOM COEANHEHHU.

703. IlycTs npu BaHHOM NOJIOXKEHWH IBHXKa CONpPOTHBJEHHE yd4acT-
Ka ax noTeHuuoMeTpa paBHO r, puc. 89). Toraa ofuee conpoTHpienue
3TOr0 yuacTka ¥ BOJbTMETDAa (OHM COeLHHEHH Napamnenbro) Ry =
=r1,r/(rx+r), aconpoTHBIeHHe OCTaIbHOW YaCTH NOTEHILHOMETpa xb PaBHO
Ro—1rx. Takum o6pasoM, nojnoe CONPOTHBJEHHE MEXLY TOYKaMH a u b
Gyzet

R=Ro—ry+ Ry= Ro—ry+— 2=l (Ro;:_”f),+ Ry,

Tok B uenn /=V/R. Hanpsxkenue na yuactke ax

v o _L _ retV
Va=IRi= g Re= o T TR

R

Tak kak no ycnoBuio Ry <7 H, KpOMe TOrO, 7y << R,, TO nepBEM
uJeHOM B. 3HaMeHaTele MOXHO mpeHe6pedb MO CPaBHEHHIO CO BTOPHIM
(nepBblii 4JeH NpelcTapJisfeT co6oH npomsBeleHHe ABYX MaJhiX BeJHYHH
}V/V rs W Ry—ry, B TO BpeMs KaK BTOpOi—
! S npouspelleHde MaJiod BeJHUYHHB R, Ha 6oJib-
wyio Beinuuny 7). ChenosatenpHo, V, =~
~ r,V/Ry, T. e. Hanpsamenue V, nponopuno-
HaJIbHO COTIPOTHBJIEHUIO 7. B cBOIO ouepess
CONpOTHBJEBHE r, NpPONOPUHOHAJIBHO JMJIKHHE
yuacTka ax. ’

Ha puc. 348 cnnownan npsMas nokaswisa-
€T 33aBHCHMOCTb V4 OT r,, WTPUXNYBKTHPHas
JHHRSA — 3aBHCHMOCTD V4 OT.74, KOTA2 Ry ~7,

0,5
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T. €. KOTXa B BbipameHHH EaA- V, Heab3s npeHeGpeub IepBbIM 9ie-
HOM B 3HaMeHaTelé. DTa 3aBUCHMOCTb He HABJsAETCA JHHEHHOH, OX-
HAaKO H B 5TOM Cilydae V, Hu3MeHsercsi B NpefesaX OT HYAs A0 Hafps-
KEHHsl Ha KJeMMaX HCTOYHHKa V.
704. Tlaomaan ceyeHHss meje3HOH H Mezmoﬁ yactefi npoBona
=nd?/4 u Sy=m (D®*— d?)/4 (puc. 349). Ux conporusnenus Rj=p;l/Sy
u R2 p2l/S;. ConpotuBiienne R GUMeTaTJHYECKOrO IPO-

BOAAa HAaXOAHTCA MO tbopmyne napaJ/ebHOTO COelnHe- 24 X
HHUSA NPOBOAHHUKOB!: D .

RiRs 41p1ps
= = =~ 0,10 Om.
R Ri+ R, 7t [p1D% 4 (o2 —p1) 4] M

ConpoTuBJ/ieHUS] KeJe3HOro M MeJHOro MNpOBOJOB JAHa- Puc. 349.-
metpa D u paunw [

Ryc=4lpy/nD?*=0,610M, Ry =4lp,/nD?=0,087 Ou.

705, R—=R1ERe) (RatRat+ Ryt Ry)+(Rat RatRy) Ry
Re+Rs+ R4+ Rs

=7 Om.

706. ITpu mocsienoBaTeIbHOM COeJMHEHHH ABYX MPOBOLHHKOB C COMpO-
THBNCHHAME R; W R, uXx ofwee conpotusieHne R=R;-+ R,, a npu
napauieJIbHOM CoelinHeHnH — R == Ry R,/(R; + R,); otciona RyR = RyR,.
CorslacHO H3BeCTHOMY CBOMCTBY MpUBENEHHOTO KBAaAPaTHOrO YpaBHeHHs
(teopeMa Bmera) cyMma KOpHeil 3TOTO ypaBHeHHS PaBHa BTOPOMY ero
K03pGULUEHTY C O6GPAaTHLIM 3HAKOM, a- NPOM3BeleHHe KOPHei — cBO6OA-
HOMY 4YJIeHY, T. e. Ry H Ry ROMXKHBI GbiTb KODHAMH KBaZPaTHOro ypas-
venus r’4-pr4g=0 ¢ p=—R u g=RyR; oTcona Ry ,=
= (R + V R*=4R,R)/2. Moxcrasus snauenns Ry n R, Haitzem R;=3 Om
H R,=20M (uau R;=20M u R,=30m).

707. ToukH mnpHCOeNHHEHHS MOABOAAMIMX NPOBONOB HAEMAT MJIHUHY
OKDYHOCTH KOJblla B OTHOweHuu 1:2, T. e. OTCTOAT APYyr OT Apyra
no ayre Ha 120°

708. Ry,=VR,/(IR;—V)=1 xOm.

°709. Tox B obweit uenn I=171,+41,; rne Iy u l,—TOKH, Tekymue
qepes JaMIOuKy-H BOJbTMeTp. Tak Kak V=1 R.=/4R,, 10 I,=V/R,
n Ri=V/Ii=V/(I —13)=VRy/(I R,—V)=1000um. I[lpenebperas Torom
I,=125MA no cpasuendio ¢ /=0,5A noayuum no mpuGaMMeHHO kK
dopmyne Ry =V /I 70 xe 3HaueHHe CORPOTHBJICH U JaMnoukH: Rj=100 Om.

710. [okasanue soabt™etpa V=1I1;R;=1,R,, rie I{ u I,—ToKH,
TeKylIHE Yepe3 cONpPOTUBJAeHne M BoabTmerp. OGwnil Tok /=/I;+4/,;
orciona Ry=V/1i=V|(l =1,)=VRy/(IR3—V)=20,16 Om. '

Ecau npeseGpeas TokoM /, 1o cpassenmio ¢ /, TO HCKOMoe conpo-
THBAeHne Ry=V/l =200M. Omubxa B onpefeneHnn R; Gyner

ARy=Ri—Ri=V /(I —1)—=Vil =1Vl (I —1)=1,V/I5],
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Yuntnsas, uto V/I=R; nu 1y/l;=R;/R,, HafiZieM OTHOCHTeNbHYIO
own6ky: ARy/Ry=R1/Ry=0,008, . e. 0,8%.

711, BosnbTmeTprl ¢ conpoTuEnenusMd R u 10R noxkaswBaioT Hanps-
xenns Vi=V/3 u V,==10V/21; nostoMy pasuuua B NOKasaHHAX BOAT-
metpoB Vy,—Vi=V/7.

712, HanpsixkeHHsl Ha mepBOM W BTOPOH JaMIOYKax

_ _VR@r+R) _ VR2 B
Vl— 4r§+6rR+R2 —10,348, Vz— _4f2+6————fR+R2 —9,54B.
. . PR RleV -

Vi R T R)TRR ~ 0B
___ Ri(@R,+R)V _
V=R R F(RiT RO R~ 0D
Vs ‘R, 2R,+R)V —84B.

TARR, T (Ri+R) R

718. DKBuBaJeHTHble CXeMbl BKJIOUEHHsl H306paxkeHH Ha puc, 350,
ConpoTHBJEHHS PEOCTaTOB

Ry= 4R0; R

- _(R=Ry) 4Ry—R) _
=200m, Ry=—pp —p—=200m,
Ry=2R;=40 Ow.

716. Becb npoBOAHMK HMeeT CONPOTHBJEHHe R==nr,rie r—conpo-
THB/JEHHe KaXAOK M3 n paBHbIX yacTe#t mposoiunka. [lpu napanaens-
HOM COeLHHEHHM 7 OAMHAKOBHIX NPOBOAHHKOB HX_o6liee CONpOTHBJE-
Hue Ry=r/n. Uckniouas r, noayunMm R/R,=n?, n moxer GHTb JHIIb

8
R, b
a — . b b
O R, Rs Q a
] - A
R, al—»t b
oo}
O O - a
. Lt A/
Puc. 350, Puc, 351,

LeJBIM NOJNOKHTENbHLIM UHC/IOM, 66/ibHM elunHubl. [TosToMy pewmenns
BO3MOXHE TOJBKO B cayuasx, kKoraa R/Ry=4, 9, 16, 25, 36, ...
B nawem cayuae n= }/ 36/1=6.

717. Ha yuactrkax Aa u bB (puc. 351), BBHAY paBeHcTBa CONpo-
ThBJeHH#A pe6ep ky6a M HX OJHHAKOBOTrO BKJIOueHHs, Toxk [/ paBHo-
MepHO pa3BeTBJsieTCS IO TPeM BeTBAM H IIO9TOMY B KamAOH H3 HHX
pasen /3, Ha 'yuactkax ab 1ok pasen //6, Tax Kaxk B KamAo# Touxea
TOK BHOBb DPa3BeTBJseTCA MO ABYM peGpaM ¢ paBHLIMH CONPOTHBJICHHAMH
H BCe 3TH pebpa BKJIOYEHB OAMHAKOBO,
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Hanpsaxenne Vg=1IR mexay Toukamn A un B CKJIafibiBaeTCs
u3 HampsmeHus V 4, ==Ir/3 ua yuacTke Aa, Hanpsxenus V,p=1Ir/6 na
ydactke ab u nanpaxenns Vypg=1Ir/3 na yuactke bB: IR = =1Ir/341r/6-+
+ Ir/3=56Ir/6; otciona R="5r/6.

718, Ecim HCTOYHMK TOKa NMOAKJIOYEH K TOYKaM ¢ H d, TO Hamps-
KEHHA Ha yyacTKax da u ab paBHBI, TNOCKOJBKY NPOBOJOKA OJHODOAHA,
CrnenoBaTesbHO, Pa3HOCTb NOTEHLHAJOB MeXAY TOYKaMH @ M b paBHa
nymo. ToK Ha sTOM ydacTKe OTCyTCTBYeT. [T103TOMY HaslHuKe HJIH OTCYTCT-
BHE KOHTaKT3@ B TOYKe NepeceueHUs NPOBOAHHKOB ab u cd GeapasyinuHo,
Conporusienne R, TakHM 00pasoM, NpeicTaBiseT coGoii COMPOTHB-
JeHde TPeX TAapa/ViebHO BKJIOYEHHLIX INPOBOAHHKOB: cd C COMNpO-
THBJeHHeM 2rR;, cad ¥ cbd c ONMHAKOBLIMH  CONpOTHBJIEHHSAMH
arR;. W3 . cootHomenus 1/R,=1/2rR;+1/nrR;+41/nrR; Haxoxum
R, =2nrR;/(n+4). ’

719. Al =3VIl/R,L 2L+1)=0,136 A.

720, n=>5,

721, Conpommeﬂue R=2, 5 Om NOCTHraeTCsl, KOLAa NP OBO JHHKH
BKJ/IIQUEHB 110 CXeMe CMEIIaHHOTO COefHHeHHs (pHC. 352)

722, k= 4kiky/(2ki-1ky)=0,4 Cm.

0—1:%—»—@—0
,Vd I

Puc. 352, Puc. 353,

723. Oas usmepeuna BOJIETMETPOM GoJlee ‘BEICOKHX _Hanpsaxenui;
yeM Te, Ha KOTOpHIE pacc-mTaHa IIKa/1a, HeOOXOANMO BKJIIOYHTh NOCJe-
LOBaTeJbHO C BOJLTMETPOM 10GaBOWHOE CONpoTHBAeHHe R, (puc. 353).
Hanpaxenne ua stoM -conpotupiennn Vy=V—V,; nostomy Ry=

= (V—=Vo)/l =12x0m.

724. Ilna u3Mmepenus NpnGOpOM HampsxeHHH, He MpeBHILaOWHX V,
HeOGXOAHMO TMOCHENOBATENLHO C HHM BKJIOUHTH TaKoe Lo6aBouHoe co-
npotusnenne Ry, uto6m V=1 (R4 R;), rie [ —marcHMaJbHbfi TOK
yepes npubop; orciona Ry=V/I — R =~ 30 xOm.

725. R3=’~ R1V| (V—Vg)/VQ (V‘V1)=46',7 kOm.

726. ToponcKasi OCBeTHTeNbHas ceTb NMpeACTaBAseT cOGOH HCTOUHHK
10Ka, 06/aaJaloulHil BHYTPEHHHM CONpPOTHB/JEHHEM, HaMHOI'O MEHbIIHM
conpoTuBJenus BoJsTMerpa R. [Tostomy nanpasenne V =125B, koro-
poe NOKasblBaj- BOJNbTMETP NpH HENOCPEACTBEHHOM BKJIIOMEHHH B CeTh;
paBHO HaNpsXEHWI0 HCTOYHHKA TOKa, OJTO 3HAYHT, YTO OHO He H3Me-
HAeTcA H NpH BKJIIOYEHHH BOJBTMETPa B CEeTh Y€pe3 CONMPOTHBJeHHE Ry.
Mostomy V=17 (R+R,), rae I=Vy/R—ToK, Texyuuii 4epes BOJLI-
MeTp; orciona Ro=(V—V,) R/Vy=2610m,
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727. Tok, Tekyainfi yepe3 BOJNBLTMETP M J0GABOYHOE CONMpPOTHBJACHHE,
1 =V,/R. HanpsxeHnue acrounuka Toka V=17 (R+R;) = (R+Ry) Vo/R—
= 340 B.

728. V=I1R,R/(R+2R;+ R,).

729. lna usMepeHuss GoJiee BHICOKHX TOKOB, YeM Te, Ha Koropue
paccuMTaHa IIKaja, NapajjeJbHO NMPHGOPY BKJIOYaeTcs WIYHT C COMpo-
TupneHneM Ry =i, NR/(/ —i,N)=>50,50m; nna uavepenus Hanpsxe-
HUH ToCJIel0BaTeJbHO C NPHGOPOM BKJKOUYaeTCss N06aBOYHOE CONMPOTHB-
neune Ry=(V —iyNR)/iy,N =199 Om, rae iN=1,—ToK, Texyiuui
yepes npuGOP NpH MAKCHUMAJNbHOM OTKJOHEHHH CTpetku, [(ZNR=V,—

HanpsiKEHHe Ha ero KJeMMaXx B 5TOM

I R I cayyae (cm. 3agayn 723 u 730).
’—° 730. Ilpn BKJIOYEHHH NapaisesibHO
&;u] Ru npubopy wynta (puc. 354) Tok I noa-
o KeH JeNHTbCHA TaK, YTOGH uyepes MHJJIHAM-
Puc. 354. nepmeTp npoTeras Tok /. Uepes wyHT npu

aToM Teuey TOK Iy, T. e. I=I,+1y.
HanpsixkeHus Ha myHTe W Ha MHAAnamnepmerpe pasub: J ,R=I/,R,;
ortciofa Ry =1,R/(I —1;) ~0,050m. UyscTBHTeLHOCTL MPHGOPA YMEHD-
waeTcs, a HeHa fesenus npuGopa yseanuusaetcs B n=1/l, = 200 pas.

731. 14,=VR,!/[V (Ry+ R) —IR?|=3A.

732, Tak KaK WYHTH NPHCOEAMHAIOTCS K FajbBaHOMETPy napaj-
JIeJIbHO, TO YCJOBHMEe paBeHCTBA HaNpsiKeHWH HAa rajbBaHOMeTpe H Ha
WyHTax AaeT

0,l/R=09/R;, 0,01/R=0,99/R,, 0,001/R=0,999/Ry;
oTciola

Ri=R/9=30m, R,=R/99=273uOmM, Ry=R/999=27,1 uOm.
783 HauGoasw i TOK, npOTeKaloumu yepe3 npu(op, lo=1[N.
Jlns u3MepeHns TOKOB, SHAYHTENLHO NpeBLIWAOWHX TOK /,, HeoGXo-
AYMO TapajlesbHO NPHGOPY BKJIOIHTH WYHT, CONPOTHBIEHHE KOTO-
poro Ry, SHAUNTENBHO MeHbule CONPOTHBAEHMA MiJAnuamnepmeTpa R
(cM. 3apauy 730):

Ru=1R/(I —1,)={,NR/(I —{,N)=15,125Om.

734. Tok, -Tekywuit uyepes wyur, /y=1—1/, [llagenus wanpsxe-
Hus Ha wydTe u amnepmerpe pasusi [yRy=/,R; orciona I, =
= IRy/(R+Ry)=2,7 A.

735. 1=1,(14+nD?*R/4pl)=12,9 A.

3axor Oma 0as noanot (3amkHymod) yenu

736. Hanpsxenne ua BHeweMm conporusienuu uenu V=7R. Tox
o uenn [=¢g&/(R+r); otciona R=V/I =60m, r=(&—V)/ =40m.

737. Tlo saxony Oma aas uenu li=&/R+r) u I,=&E/(R/3+1),
rie R—conpoTusienne peoctata. Mckiiouns K3 3Tux ypasuenuit R,
uaiem [,=30,8/(&+2/1r)=1,125A,
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‘738, Tok B uenu / =&/(R+r). Hanpsaxenue Ha 3axxuMax HCTOu-
nuka TokKa V=I/R=&R/(R-+7r). llpy R=0 uyepes HCTOUHHK TeueT
TOK KOPOTKOTo 3aMbikaHus /,=6A. C yBeqnueHHeM R TOK CTpeMHTCS
K HyJMo (no runepGonnyecKoMy 3akoHy) (puc. 355. @), a HampsKeHue
cTpeMHTCS K 9.4.c. & =15B (puc. 355, 6).

I,A aj Vr” 5)
b IK 75_&. ____________
Ve
J
5L
[ 1 ) 1
0 1 20 Row 0 ] 20 R,0n
Puc. 355.

739. Tok nenn Hakana /=& /(Ry-+ Ry} r)=65MA.

740. ConpoTuBieHHe HHTH HaKaJa R,=V/I. Tok Hakana npu HaaB=
YHH JONOJHHTENBHOro conpotuBaenus Ri B uend I =¢&/(Ri+ Ry+1)3
orciona Ry=(&§—V—1Ir)/I=7,4 Om.

741, R=Vr/{(&—V)—4pl/nD?=3,82 Om.

742, R=Vr/(§—V)=2,95 xOm.

743. Hanpsxenne Ha 3aXHMaX HMCTOYHHKAa TOKa paBHO NaJIeHHIO
HanpsXeHHs Ha BHeWHeM CONpoTHBAeHNH nenu: V=/R, rae I=&/(R+r);
orciona r=R(E—V)/V=40m.

744, Toxk B nenu /=g /(R1+ Ry+r). Tanenne nanpsxenus na
JaMne u noABOAsuX npoBonax Vi=/JR; u-Vy=I1R,. U3 stux ypas-
HeHHlt HaxoauM

R=BRZVRTD 510, | R
é
(gRl—Vi(Rl‘l") d ®
e At 7-0,21B, T
Ry Y R2
i
745. Uepes Kamayio jamny Te- - Puc 356

ger Tok /i=V;/Ry (puc. 356). Tox
B obuwel nenn [ =nli=nV/R;. Hanpsaxenne B noiBOJAd1iHX NPOBO«
nax Vy=IRy=nV{Ry/R;. Hanpsxenne Ha 3aXuMax HCTOYHHKA TOKa
H ero s.A.cC. '
V=Vi+V,=Vi(1+nR,/R,)=293B,
E=V+Ir=Vi[l4n (R~ r)/R]=303 B,

746. &= (R+r)Ed/R=5B.

747. ¢=C&R/(R+ r) =10 MxKan.
(R/2) (1I0R/11 4 R)
(10R/11) (R2+R)
749, V! =gVri(§r—VRy)=4,4B,

48, Vy/V,= =17/10,
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'750. M3o6pasum cxemy uHaue (pHc.
357). 3amMeHUM CONMPOTHBJEHHUS PE3UCTOPOB
Ry, R, u Rj conporusienuem Ry= R~
~+ RyR3/(Rs+ R3). Tornma MoJIHOe  COTpo-
THBJIEHHE LEMH

R RoR _
Ry+ Ry
_(RiRy+ RiRy+ R:Ry) Ry 56
RRs+(Ri T R) (R;+Ry) 36
Puc. 357, M amnepMerp nokaker ToKk [=¢&/R=
=1,8A.

751, 1=34&/73R=0,1A.

752. TMafeHust HampsiKeHWs] Ha pe3ucTopax Ry M R,, a Takke Ha
pesuctopax 2R; n 2R, nponopuHOHaIbHEL HX cONpoTHBeHuAM. [TosToMy
najeHHe HaMNpsiKCHUS Ha pe3HcTope R paBHO HYJIIO M TOK Yepe3 Hero
He npoxoauT. Uepes pesuctop R, TeueT TOK I=&/(Ri+ Ry).

753. IMTosnoe comporusienue uenu R = Ri+ Ry+-r, rie conpoTus-
JIEHHS1 XUl H OGOJIOUKHM O MecTa 3aMLIKaHHA

l 41 { 4

Rimergr=oigpry R=h g =n T g

Tok B uenn I =¢/R; otciona

I= E—ID 9 15km.
41 [p1/Di + po/ (D3 —d3) ] KM

754. Hanpsxenue Ha koHuZencatope V=g&. 10 me nanpsxenne
GyneT B MepBHNi MOMEHT TOC/eC 3aMbIKAIIHA KJioya 1a pesucrope Ry.
IMosToMy Tekyuw il yepe3d Hero B 3TOT MaMeHT Tok /== &/Ry.

755. Ioc/ie BKJIIQUEHHS HCTOUMUKA TOKa ¢ 3.1.C. & KONIEHCATODHI
3apaRATCA, H, KOTAa TOK NMPEKPAaTHTCA, BCe MX OGKAAAKM, COCNUHEH-
HbHle ¢ pe3HcTopoM R, GyAyT uMmeTb OAMHaKoBul# motenuuas. Koupes-
catopst ¢ emkoctaMu C—+Cj u CH-C, BKAOYCHHB MOCJACLOBATENLHO
¢ HCTOYHHKOM Toka. O6liec HampaxeHue Ha NUX Vi+Va=¢&, a sapan
Ha HUX ¢=(C+HCy) Vy=(CH-Cy) V5; orciona

VI=(C+Cz) 6/(2C+Ci+cz)» Vo= (C+Cy) 63/(2C+C1'+Cz)~

756. OG6kaanku KowugeHcatopa Cy BaMKHYTHl uYepe3 pE3HCTOPH
R; u R,. TlostoMy sapan Ha sTOM KouRencatope ¢;==0 (mocsie npe-
KpaleHus 3apaaku Koupencatopos Cp M Cj).. Tak Kak nocite 3apsixu
KOHJAEHCATOPOB TOKH B CXeMe He MPOTEeKaloT, TO HAMpPSMEHUF Ha KOH-
nencatopax C, u C; paBunl &. CiegoBatenvho, ga=Cy@& ¥ q3=C3&.

7567, Ilagenne nanpskeHus Ha pe3uctope Ry 6ymer V=g/C=IRy;
OTCIOA& TOK, TeKyuwuid yepea sTor pe3ucrop, /=¢g/CR;. Iloannoe co-
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npoTHBJ/IEHHE qenﬂ H 8.4.C, HCTOYHHKA TOKa
R= Rle/(R1+ Ry)+ R3+r,
RiR,
&=IR= (R_+R+Rﬁﬂ)—l23

768. &=(q/C) (1+2Ry/R;)=110 B,

759. ConpoTHBJ/eHHE KOHIEHCATOPA IOCTOSHHOMY TOKY 6€CKOHeYHO
BesinKko, IToaToMy mocne 3apsilKH KOHJEHCAaTOpa IO pe3HcTopy Rz TOK
nporexkats ne 6yfieT. He 6yleT n NajieHHs HanpsuKeHUs Ha STOM pe-
sucrope. CnefoBaTe/IbHO, TOYKA @ M BEPXHAS OGKJaJAKa KOHAEHCAaTOpa
6yayT uMeTb OAMHAKOBHA noreduwan. Ilotennuan xe Touku b Gyaer
paBeH MOTeHIHaJy HMXHel OOKAalKH KOHAeHcaTopa. Takum o6pasom,
HalpsKeHHe Ha KOHJeHcaTope GyJeT .-paBHO NafleHHIO HanpsKeHHs
Ha pesncTope R,. Tok B menn /=@&/(Ri+ Ry) 1 V=/Ry=& Ry/(R+Ry);
oTcioza 3apsiil Ha Koufencatope §=CV =CE&Ry/(R1+ Ry).

SRR3R, -
RiR:RoF RiRsRs+ RiRoRs T RoRoR, (M- 22821y 759).

761. Hanpsikenus Ha BaXHMaxX HCTOYHHKA TOKa B NEPBOM H BO
BtropoM cayuasx Vi=I1R u Vy=1I,R/2. Toku B o6weil wuenu B 5THX
cayvasx Iy=&/(R+r) wn I,=&/R/2+r); orciona R =
=7 (2V3"—V1)/(V2—V])=2 Om.

762. [lagenne HanpsikeHuss Ha pesucTope R, (M Ha BoOJbTMETpe).
V=1IRy -(puc. 358), rne Ro= R,R/(R;+ R)—conpotuBnenue napan-

760. V=

I .
- ‘%——-—l:l—f—" c d
[W f [ &
’ 38" ) ﬁ]- &r fi
Pnc. 358. Puc. 359.

JIeJIbHO BKJIIOYEHHBIX BOJIbLTMETpPa M pe3uctopa R,. Tox B obmelt uenu

I=¢&/(Ri+ Ro+r). Pemasi coBMeCTHO TH ypaBHEHHS, NOJYYHM
R V(RitD Ry

&R~V (Ri+Ry+7)

ToT Xe pe3ysbTaT MOXHO NMOJYYHTb, pellas CHCTEMY ypaBHeHuD
1‘=]0+12, V=10R, V=13R2, (5)=V+IR1+17.
763. B skBuBa/JeHTHON cxeMe pesuCTOph Ry COOTBETCTBYIOT Npo-
BOMOKaM, COEJMHSIOUMM 5/1EMEHT C KOJBLLOM, a Pe3HCTOPH Ry— ABYM

noaosuuam Koabila (puc. 359). Tlonnoe BHeLiHee CONPOTHBAEHHE Liely
R= 2R+ R,/2, the Rl-pa/S B R,=pna/S. Tok B o6meil nenn
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I =@ /(R+r). PasHOCTb NMOTCHIHANOB MeXJIY TOYKaMu ¢ H d

1R2 SR: én
V= TRt RFe Tfatarsee B
764. 11//1“(R1+') Ry/[R1Rs+ 1 (Ry+ Ry)] =11/16,
Va [RiRs+ (Re+1) (2R1+ Ry)]
Y R R R F 0 (RiA Ry 0
766. ConpoTHBlelHe KaL0¥# MNapbl MPOBOJXHHKOB pPaBHO Ry/2.
IlosHOe BHellHee CONPOTHBJEHHE LENH A0 yAaJeHHS OAHOrO M3 MPOBOA-
HuKOB R;=3Ry/2. Ilo 3akony Oma ans monHoit memn [ym=2/q=
=& /(Ri+7r); otciona 3.4.c. HCTOYHHKAa TOKa & =2/ (Ri+7r) =
= J9 (BRy+2r). Ilocne ynaneHus OZHOTO H3 NPOBOAHUKOB IOJHOE
BHelIHee comporusieHde Lend Ry,=2R,/24-Ro=2R,. Tok B oGumeit
nenu 12_6’/(R,+r) Uepes npoBogHUK, ocTaBuinitca Ge3 mapst, GyaeT
uatH ToK I3=19 (3Ro-+2r)/(2Ra-}r)=4 A, a uepe3 ocTajblible NPOBOA-
HHKH OYAYT HATH TOKH [,/2=2A.

767. I;=@&Ro/[(Rs+1) (Ry+ Ro)+ RiRs) = 1,98 A;
Iy=&Ry/[(Ra+1) (Ri+Ry)+ RyR.] =2,97 A,

768. Bepxhusis jaMna ¥ npoBola, HAYLIHE K Hei, HAYUHHAfA OT MecCTa
npucoefnHeHus HukHel Jamnel (puc. 360), oGpa3yior mocaenoBaTesb-
HYIO LENOYKY C conpoTruBieHHeM Ry=R;-| R,. Jra uemnouka coeguHe-
Ha .NapajjiesIbHO C HHXKHell JaMno#i u BMecTe C Heil
obpasyetr conportusieHne R,;= RgR;/(R3+ Ry) =
=(R1+ R,) R1/@R;+ R,). Tloanoe BHewnee co-
NPOTHBJIEHHE LEeMH

R=R3y+ Ry=

Ry 2Ry+ Ry) + (Ry+ Ry) Rl

2R+ R,
Uepe3 HCTOUYHHK TOKA TeueT TOK
& & @R+ Ry) _
Puc. 360, r+ R (r+ Ro) @R+ Ro) +(Ry+ Ra) Ry

=0,87 A.

769. Evc.nu & 4 r—>3.1.C. M BUYTPEHHEE COMPOTHBJEHHE HCTOUHHKA
TOKa, TO Ii=&/(R1+1) u ly=@&/(Ry+7). U3 51X ypapueunit umeem
fF(llRi-lsz)/(le—li)=3 OmM, &=Iil, (Rj—Rz)/(lz"'ll)=40 B.

770. r= Rle (Vz—Vl')/(Vle—Vle) =1 0m.

771, Tlpu MOAKJ/IOYEHHH K UCTOYHUKY TOKa amNepMeTpa uyepe3 Hero
teuer TOK [j=&/(Ry+7), rae & —3.4.c. 6aTapeu, a r —ee BHYTPCHHeE
COMpOTHBJIEHHE; NPH MOAK/IOYEHHH K HCTOYHMKY TOKA BOIbTMETPA 4yepes
Hero TedeT TOK [y =& /(Ry+7r), 1 BOJbTMETDP MOKa3bIBaeT Hanpﬂmelme

“"sz—é’Rz/(Rz+ r); oTCiona |
r=Ra (V=1 R)/(I1R.—V),. &=11V (Ry— RY)/(I1Rs—V),
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Tox KopoTkoro 3aMbikanHs (IPH PaBHOM HYJI0 BHEINHEM CONPOTHBJIEHHH)
Ix=@&/r=1V (Ra— Ry)/Ry (V—11R1)=29,6 A,

_ S RHR)—IRR oy ; 6 _
772, r= TR, IRy =20m; (K— =5A.,

r

773. Tlpu sapsjlke aKKyMYJISITOP BKJIOYAeTCS HaBCTPeuy HCTOUHHKY
ToKa. Bo BpeMsi 3apsiKu TOK BHYTPH aKKyMyJsTOpPa TeYeT OT NOJIOXKH-
TeJbHOTO NOJI0Ca K oTpHUaTenbHOMY . Hanpskenne cetn V=§&-1 (R+-7),
rie ]/—rTok 3sapaiku; orciona I=(V—¢&)/(R+r). Hanpaxenune na
32)XHMaX aKKyMmyJsTopa

a=Ir+&=(Vr+&R)(R+1)=215B.

Hocredosamenbroe u napanrsesbHoe coeOUHEHUS UCMOYHILKOS MOKA,
H pasusra Kupxeopa

774, Tlockonvky &2 > &1, TO TOK [ GyLeT HATH B HanpaB/ieHHH,
yKa3aHHOM Ha pHc. 118, npH 3TOM pasHOCTb NMOTEHIHAJIOB MEXAY TOY-
KaM¥ a n b

V=&1FIRi=&2—IRy= (§3R1+ &1R)/(Ri+ Ry) =12 B.

775. Tlockonbky &5 > &1, TO Tok | GyaeT HATH B HanpaBjeHHH,
ykasannom Ha puc. 119. Tokom uepes BonbTMeTp npeneGperaeM BBHIY
TOro, YTO €ro CONDOTHBJEHHME BEJHKO 16 CPaBHEHHIO C BHYTPEHHHMH
conpoTHBJeHHAMH 3jeMeHTOB. [lajenne HanpsiXeHHS Ha BHYTPEHHHX
CONPOTHBJIEHUAX 3JEMEHTOB JOJIKHO PaBHATLCA PA3HOCTH 9.4.C. 3JEMeH-
TOB, TaK KaK OHH BKJIIOYeHbl HaBCTpeyy Apyr Apyry: / (r1+r,)=653—g§,;
orcona I=(&s—&1)/(r1+r2). PasnocTb NOTeHLHaNOB MEXAZY " TOY-
KaMi a. 4 b (NoKasaHHe BOJIbTMETpa) ' ’

V=1t 1lri=(&1r2+&Ear)/(ri+r)=18B.

776. V= (&172— &) /(r1+72) =— 0,1 B; V5 =0 npn E17r9=&"ri.
_ 771. Tox B nenn [=2&/(R-+ri-+ry) (puc. 361). Hanpsmenus
Ha 3aXMMaX HCTOYHHKOB TOKa Vi=&—Ir; 1 Vo=&—Ir, Pewas
nepeble ABa ypaBHeHUs npu ycaosun Vy=0, mnoay-
auM R=rj—ry3=0,20M. Ycanoeue V,=0 nHeocyue-
CTBHMO, TaK KaK COBMECTHOe pelleHHe MEpPBOro H
TpPEeTbEro ypaBHEHMII NPHUBOAMT K 3HaueHnio R <O.

778. Tok B o6meit uenun [=2¢&/(R+ri+ry),
rae BHeLIHee CONPOTHBJAeHMe nend R=R;R,/(Ri+ Ry).
Ilo ycnOBHIO 332Ul HanpsKeHHe HA 3aXHUMaxX NePBOro
anementa V=g —Ir;=0; otciona Pue. 361.

ri=I[RiRa+ 13 (Ri+ R)V/(Ri+ Ry) =2,4 Om,

779. R=r;—r3, rhe R= RiR;R3/(R:Rs+ R1R3+ R\R;) (cM. 3a-
nauy 778).

780. Tox B o6meid nenn I=2¢&/(R+ri+r,), rie BHewHee co-
npotusneine unenu R= R;R,R3/(RiRy+ Ri1Rs+ RyR3), Hanpamenus
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Ha 3aXXHMaxXx nepBoro M BTOPOro reHepaTtopos

& [RiRyR3+(ry—ry1) (R1Ry+ RyRs+ RyRs)]
RiRsRs~+ (rs+ 1) (RiRs+ RiRs+ RyRs)

& [RiRyRs+(ri—ry) (RyRs - RiR3+ Rst)]=3 79 B
RiRyR3+(r1~+r9) (RiRa+ R1R3+ Ry Ry) ’ ‘

781, ITo sakony Oma ans noamo#t uenum Tok I=g/(R-+}7r), rae
E=&1+&:+&s u r=ri+ry+r;. Hanpsixenne Ha sakumax Kak-
JOTO 3/MeMEeHTa paBHO pasSHOCTH 9.J,C.. M TajeHHs HANMpPSIKEHHA Ha -
BHYTPEHHEM CONPOTUBJCHUH SJIEMeHTa:

V1'=£1‘1f1=(81 (R""fg""‘fs)*((gz"l"é)a) ri=l,8 B,

Vim&§—Iri=

3 B,

Vyme § —Iry=

Rt-ri+rytra
o1, G (REr+rd—(Er1+-&Es) 72
V2—652 Ifz— 2 R+rl+r2+:a’ M—0,3B9
e B3 RE L) (E1+ED s
Vs=&s—Irs= R0 2 0,1 B,

Hanpsxenne Ha 3axuMax GaTaped 3/JeMeHTOB PaBHO MajeHHIO Ha-
npsKeHHs Ha BHeWHeM conpoTHBaenud nenu: V=V;+V,+V3=2B,
HanpsxeHHne Ha 32)KHMaX TPeTbero 3JieMeHTa 0Ka3aJoCh OTPHILATe IbHBIM,
TaK KaK TOK onpejensieTcss BCEMH CONPOTHBJEIHSIMH [eNH H CYMMapHOH
3.4.C., @ MajeHHe HaNpAXKEHHS Ha BHyTPeHHEM COMPOTHBJIEHHH rj
Goabiue, 4eM 3.4.c. .

782. V=1IR=4& R Ry/[R1Ry+4r (Ry+ Ry)] = 4,95 B.

783. Hanpsixenne Ha sakumax Gartapen V=ng—Inr. Crenosa-
TeqbHO, =V /(& —1r)=100.

784. I=(V—n&)/(R+nr)=2,7 A.

785, IMagenue nanpsixkeHHs Ha pe3ucTope, €C/AH TOKH TeKYT B Ha-
npaBleHHAX, YKa3auwHblx Ha puc. 124, V=IR=&—Iir=&s—I,r1.
YuureBas, uro I=1Iy--1,, naxonum

a b c )
I I I=(&1+&2)/QR-+1r=0;1A,
! 2 Ii=[(R+7r) &1=—R&"l/r @2R+1) =
J},}..::.. R 82’7'2 =—0,25A,
l=[(R41) &2—R&E)/r @RH+-1) =
I =0,35 A.
f e d

3amerum, uto /3 < 0. dro 3HauuT, 4TO.
Puc. 362. HampaBJeHHe TOKa I; NPOTHBOMOJNOXKHO
yKasaHHOMY Ha puc. 124.

786. Bui6paB HanpaBieHHs TOKOB, yKasaHHbe Ha puc. 362, cocra-
puM ypaBuenus Kupxropa. Has ysna b umeem Ii-+1,—1=0; qna KoH-
Typa abef (06x0a no uyacoBo# crpesike) Iyri+IR=&, U A9 KOHTYpa
bcde (06X0A MPOTHB 4acoBOH CTPeAKH) /ory+IR= &y U3 arux ypas-
HeHull Halgem

I=(&1rs+&2r)/[R (ri+rs)+rirs] =0,53 A,
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787. BHyTpeHHE® CONPOTHBJEHHE 3/JeMEHTOB ro=r-}r/2=23r/2.
ConpoTHB/IeHHE  Napal/IeNIbHO - BKJIOYEHHBIX  PEe3UCTOPOB Ry =
= RiRy/(Ri+ Ry). O6maa s.1.c, snemMentoB &9=2¢&. Cornacto 3a-
koHy Oma ajist moJiHO# me.in

V=@&o—1 (Ro+4ro)) =28 —1 [RiR:/(Ry - Rp)-+-3r/2] =2,48 B.

788. BuiGepem HanpaBaeHuss TokKos [y, [, m [3 uepes pe3ucTO-
pul Ry, Ry u Ry, ykasaHuble- Ha puc. 363. Torma [3=1{,-+ I, Pas-
HOCTb NMOTEHIHA/NOB MeXAy TOUYKaMu a u b Gyner paBHa &1+ [{Ry=
=@&3—I3R3=@& s+ [:R,. Ecu [3=0, 10 Iy =—1I,, S1+-hRi=&s
1 §s=&2— [1R,. Uckmouan 1, HaxonuM §3=(&1 Rx+&2R1)/(R1+Re).

Lagl S,r
‘/\a\j_
T { gra-
&
W I i &r 5
b
Puc. 363. Puc. 364.

789. Paccmotpum Ty ke cxemy Ge3 BosbTMmeTpa (puc. 364). Us
3akoHa Oma aas nosHoft uemu Haxogum [=3&/3r=&/r. U3 3arona
OMa AJist y4acTKa UenH MexAy TouKaMu a.u b nonyuum Vyp=—Ir+ & =
=0. INogkamouenne BOALTMETPA K TOYKAaM, pasHOCTb INOTEHI(HAAOB
MEeXJY KOTODLIMH paBHA HYJIO, HHYErO He MOXKET H3MEHUTb B IENH.
[Mosromy BOJbTMeTp OyleT TOKa3biBaTh
HanpsiKeHHe, paBHOE HYJIO.

790. TToxkaiouuM HCTOYHHK TOKa K
BBIBOJAaM a M b M Bhi6epeM HallpaBJeHHA
TOKOB, yKasaHHbie Ha puc. 365. [as yana
e umeem I = [y I,. Ilpn o6xone KOHTY-
poB aefb u ecdf mo wuacoBoit cTpesike
NoJAyYUM

I(Ry4-Rg)+13Ry=—¢, loRo—I:R:=3&.

Henonnayss yenosue [o=0, naxonum & =— &y (R;+ Rs)/Ro. 3Hak
MHIyC MOKa3LIBAa€T, YTO MOJIOCH MCTOYHHKA TOKAa Ha pHuC. 365 HYXHO
NMOMEHSITh MeCTaMH.

791, r;=2R/5=20Mm, ry=R/5=10Om..

792. [lpu mapasesibiioM COGJHHEHHH JBYX 3JIEMCHTOB BHYTpEHHee
COMpOTHBJEHHe U 3.J.C. PaBHM 7/2 U &; Npu moc/efO0BaTeNbHOM COe-
IuHeHHH onu paBHH 2r M 2&. Uepes pesuctop R npH 3TOM TEKyT TOKH

Ii=&/(R+112), I;=2&/(R+2r)=&E/(R/2+1).

Orcioga BUAHO, uTO [y > Ij, ecnn R/2+4r < R+4r/2, T.é.ecmur < R.
[To ycnoBHIO 3ajaun B TepBOM chayuyae Ry=rj cJlej0BaTeJbHO, TOKH

Puc. 365.

11 r. A. Beuapukos u zp. 321



NpH napajle/lbHOM H TNOCJeJOBaTeJbHOM COEJHHEHHSIX OXHHAKOBHI.
Bo BtopoM cayuae R > r.[lostoMy Tox Goabiue npu nociaejoBaTesb-
HOM €OeJlHHeHHH.
&1 (RoF-r2)+ &2 (Ritri)
= R TRt s
794. BriGepemM HanpaBjieHHS TOKOB, YKasaHHble Ha pug. 366, s
ysna b umeeM [—IJlg—-1,=0, IIpn o6xope Koutypos abef u bcde no

=7 mxKan,

&, uacoBOf CTpesiKe MOMyYHM

4 1 IR= , lir{— == _ .
——"‘I—’T"" et IR=Es liri—Isrs=&1—&
; ~ G272 W3 stux ypaBHenu#i Haxouum

r—igte =St i /&1 R+ — R
I i Rintra+rr’ 10 Ritr)+rirs
a 7 o G2 (RE1)— &R

Puc, 366, TR (i FrdFrane

Tox I=0 Torga, KOrja usMeHeHa NOJSPHOCTb BKJIOYEHHS OFHOrO
13 SJEMeHTUB H, KPOME TOLO, BHIIOJHEHO YCJAOBHE &1rp=sr1. TOK
11==0 npn" §i=R&:/(R+r2), a 10k ;=0 npn &3=RE1/(R+11).
Tokn I u [, HMEWT HanpaBJeHHs, YKasaHHele Ha puc. 366, ecaun
RE:/(R+71,) € &1 < \R4-r1) &2/R. Onn MeHSIOT CBOe HanpaBiaeHHC
apy &1 < RE/(R+r3) nan &, < RE1/(R+11).

795. Ilpn n(K—r)=R~—r. Ecam R=sr, TO 4YHCJO S/IEMEHTOB
UpOUZBOMBLHO; eca R # r, 3ajaua He MMeeT peuieHns (n=1).

796. Vy/Vy=(nR-+r)/!R-+nr)=2,33, rge Vj—noKasaliue BOJbT-
MeTpa OPH NOCJEROBATEJbHOM COeJMHEHHH 31€MEHTOB, Vy—npu na-
pajjesEHOM.

797. Al=n(n—1) (R—r) §/(R+nr) (nR+r)=4A.

798. O6uiee uncao saemeHToB N =nm (puc. 367). Tok po Buewnei
wenn I =ng /(R4 nr/m), rae r/m— BuyipesHee ¢cONPOTHBIEHUE I'PYNNLI

n H3 m napajJjejibHO COeAUHEeHHBIX 3Je-
—
r
J‘
L}
I
Ly L

A \ MEHTOB, a nr/m-—BHYTpeHHee CONpO-
h r i THBJIEHH@ N TPYNN, COCAUHEHHLIX I10-
:l ! caefoBaTesbHO. MaKcuManbHas Moy
bt
I 1
| !

—

HOCTb (cM. sajauy 848) orTmaercs BO
BHELUHIOI LelNb NpPH PaBeHCTBE COMNPO-
THBJIEHHS R BHYTpPeHHeMy CONpPOTHB-
JieHUI0 GaTapeHn aJeMeHTOB nr/m; R=
==nr/m==n%|N; OTCIOAA i = 1/7?7\/_/;=
Puc. 367, =20, m=N/n=230. Ipu sTom yepes
compoTHBJeHHe R TeueT Tok /=46 A,

799. Ilpn nocsegoBaTeNbHOM COEJHHEHHH uepe3 BCe aKKyMyJs-
TOpH GaTapen TeyeT OJHH H TOT XKe TOK, IOSTOMY BCe OHH Pa3pAiATEs
B TeyeHHe OAHOIO M TOro xe bpeMesu. CleloBaTeJbHO, €MKOCTb 6a-
taped GyAeT paBHa €MKOCTH KaXAOr0 aKKyMyasaTopa; Qi== Qg=80 Ay,
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Tpu napansie/ibHOM COEIHHEHHH f aKKYMYJATOPOB Hepe3 KamAuf
U3 HHX TeyeT 1/n yacTb o6uiero TOKa; MO3TOMY NPH TOM Xe pa3pAfHOM
TOKe B O6wed menu GaTapes Gyxer paspsmaTbCs B-A Pa3 JOJblle, YeM
ONMH 8KKYMyJSTOP, T, €, €MKOCTb GaTaped B 7 pa3 GoJblle eMKOCTH
OTAENLHOTO AKKYMYJAATOpa: Qu==nQo=240 A+y,

3ameTnM, oaHako, uto sHeprua W=g&I/t=¢&Q, oTnaBaemasn 6a-
Tapeeil B LeNb; H [OPH NOCJAEeLOBaTeJIbHOM H (IPH IapaiuleJIbHOM coe-
IWHEHHH n aKKyMyJdaTOPOB B n pa3 Goablle 3HEPTHH, OTAaBaeMoil
OJHHM aKKYMyJITOPOM. DTO NPOUCXOAHT MNOTOMY, YTO NPH MNOCHen0-
BaTeJbHOM COEJAHHEHHH 9.J.C. GaTapen B n pa3 6ojblie 3.1.C. OXHOTrO
aKKyMyJIsiTOpa, a Npd NapajjieJbHOM COeIHHeHHH 9.A.C. 6aTapeH ocra-
eTcs TOH e, 4TO W JJIA KaxXAOr0 aKKymyJasTopa, HO Q yBeauyd-
BaeTcsl B n pas.

800. Kaxnas rpynna M3 NATH aKKyMyJsiTOPOB, BKJIIOYEHHBIX ITO-
cleloBaTeNbHO, HMEeT eMKOCTb Qy=Qo=64 A-u (cm. 3agauy 799).
Tpu nmapaisienbHO BKJIIOYEHHBIE TPYNINBI AAIOT OCLIYI0 €MKOCTb Gatapeu
Q:=3Qy=192 A.u,

801. V=IR1 (Rg"l‘ Ra)/R2=2 B.

802. CocraBsisiem ypaBuenusi Kupxrodpa B COOTBETCTBHH C HampaB-
JIEHUSIMH TOKOB, YKasaHHbMH Ha puc. 133: [+ I,—I3=0 pna yana b;
Ig—1I4—1y=0 ana ysna h; Iy—Ij—1,=0 ana ysna f; npu srom
Iiri+ Isrs=&1—&2 ans Koutypa abfg (06xol no yacoBo#t crpeike),
Iy (ratra)+Iyrg=— &5 ans kourypa bedh (06X0OA MPOTHB YacoBOi
cTpenku) U I ra—lgrg—Iyry=0 ans koutypa hdef (06xop no 4acoBoii
crpeaxe). Pemasi aTy cucTeMy ypaBHeHHil C yueTOM, YTO Bce CONpoO-
THBJICHHS. OAMHAKOBHI M PaBHB R =10 OM, MoaydHM

Ii=@8i—TEN/NBR=0,19A, I;=—(§1+4E2)/IBR=—0,174,
I3=(T&1—11&2)/18R=0,02A, I,=2&1—5&2)/13R=—0,054,
Is=(6&1—6&)/13R=0,07A, I4=(&;—3E1)/13R=—0,12A.

OrpuuaTenbHble 3HaYeHHR TOKOB [o, [y W [g MOKa3LIBAIOT, YTO Iph
JAHHLIX 3.1.C. HCTOUHHKOB H CONPOTHBJICHUSAIX PE3UCTOPOB 3ITH TOKH
TEKYT B CTODOHBI, NPOTHBONOJIOKIIbE yKa3aHHBIM Ha puc. 133.

§ 21, PaGora u MOWHOCTL TOKa. 3akon Jxoyas — Jlenua

803. 3anacenHas osHeprusi W =§/1; eMKOCTb aKKyMyJATOpa
Q=It; orciona W=&Q=4,8rBr.u=1,73 MIIx. i

804. 3apsa, npowefwHii no NpPoBOXHUKY, §=IT=V1/R=24Ka.
[TpousBepeHHas npu ToM padora A= V21/R=288 [Ix.

805, Cunrtasg, 4TO SHeprus, BHAeJAIOMAfACS B MPOBOAHHKE IIpA
IIPOXOXJEHHH TOKa, IOJHOCTbIO HAeT Ha HarpeBaHue BOJHI, HMEeM
qV=cm ({;—1), rke &y H f{;—HayajpHas H KOHEUHas TEMIEpaTypH
BOJBI; OTCIOAA H3MeHEHHEe TeMmnepaTypul Boau Af=1{,— & =qV/ecm=2,4 K.

806. Ilpn nByX napajseJbHO BKJIOUEHHBIX B CeThb IUIMTKAaX TOK
B o6med wuenn I,=2N/V=8,3A, Tok [=12,8A, norpeGrsemptii
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XaMuHOM, Coabwe, ueM [j; MOSTOMY HeJb3s pydYaTbCs 8@ TO, 4TO
npelOXPaRUTENb, BHAEPKHBAIOWHA TOK NpPH BKJIOYEHHHM INIHTOK, He
NeperopuT NpH BKJIYEHHH KaMHHA.

807. Tok B npoBOAax, HAYIHUX OT reseparopa, /=N/V, a nnor-
HOCTb TOKa jm==//S; orciofa mIomaib ceYeHHA npoBofoB S=N/[V =.
== 6,7>10% Mmm2,

808. N ==/ (V—/R)=16kBr,

808. Cunras, 4TO BcA SJEKTPHUECKAS SHeprus 3aTpauHBaeTCs Ha
vicnapenHe BOJAb, MOAYYMM [2R = Am/%; orcioga I =V Am/tR=19,4 A,

810. Tlo {sakony Jxoynsa—Jlenua Q=V23t/R, rae R=pl/S —
CONpPOTHBJICHHE NPOBOJIOKH, [ —ee AauHa; oTcioga ! =V2S1/pQ ~ 3,24 M.

~811. |=nD?V?1/4pQ = 10,2 M.

812, IMTonyyeHHoe KOMMYECTBO TEMJOTH HAET Ha HarpeBaHHe BOJb!
H coCyfa ¢ marpeBartesieM, noatoMy Nt=om (ty— )+ C. (f—1), rle
#f M ly—HavaTbHAA ‘M KOHeuHas TeMmnepaTypnl Boawl. Hsmenenue
TeMnepaTypbl BOJIbI

At=t;—t;=Nt/(cm+C;)=24 K,

813. DneKkTpuueckas OSHeprus, HAYIWlAs Ha HarpeBaHHe BOJAH,
W=nNt=cm ({g—1), rie ma=pV =2xr—macca Boan, f,=100°C —
KOHeuHas TeMnepaTypa BoJAHl; otciofa N = cm (fy— #)/mt =800 Br.

814, Bpems HarpeBaHHs oOnpeje]sieTCs HS ypaBHEHUS TeMJOBOro
Gananca (fp=0 °C):

T={[camy (to— t1) + rmy~tcmy (tg— o) /N =348 c.

815, I=(V—V,) VynD?/4pN = 19,2 M, rae V=127 B,
816. OTHOIIEHHE BHIJENAEMBIX Ha peocTaTe MomuocTeld No/N =4/3.
817. Ias nojayd BOJAbl Ha BHICOTY A HeoGXOQHMa MOIIHOCTb

No= (AU + AT)/v=pV1 gh+-pV1 032,
K,n,a. ycraHoBKH

n=-,v==—-—( h+2sa)=0,556, T e. n=55,6%.

818. MomuocTb, HeO6XO4UMas AJR LBHKEHHS NOesxa, Nn-:Fl/t—
= Fu=nN; orciona F==nNjv==48 xH,

819. Toku, uaywmue yepes o6e NPOBOJNOKH, COEAHHEHHEIE MOC/e-
Z0BaTeNbHO, OfuHakoBn u papun /., Tlpu sToM B npoBosokax 3a
BpeMA T BHILEJAIOTCS KOJHUeCTBA TeMIOTH Qi=/I2R;T u Qu=/2R,1,
rae Ry=p1l/S 1 Rg=pyl/S—conpoTuBNeHHs Ke/IedHOH U MeHOH mpo-
BOJIOK, ! B S—HX JJHHa H miomanb ceveHus, OTHOLIEHHE KOJHYECTB
TEMNOTH INpPH  NOCHAefOBaTeNbHOM  coefinHeHHH Qy/Qp= R;i/Ry =
= pj/Ps= 7,06,

IIpn napannenbHOM COeIMHEHHH TOKH B KeNe3HOH M MeaHOH npo-
sonokax li=V/Ry n ly=V/R,, roe V— HanpsxeHne B ceTd. B atom
cayuae sa BpeMA T B NPOBOJOKAX BHLAEASIOTCA KOJMHYECTBA TEM/IOThI
Q;=V?t/Ri 1 Q;= V?1/R,, Hx oTHowenne Q/Q,= Ry/Ry=p,/p;=0,14.
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820. Q1/Q2= Ry/Ri=py/pi=0,14.

821, 1, =97;=06 MuH, Tak Kak Q=3V?2r;/R=V21,/3R.

822, R=V2/N=72 Om.

823. ns HarpeBaHHsi BOAH RO TeMnepaTypbl Kunenus #==100°C
HEOGXOAMMO KOJHYECTBO TeMIOTH Q =cm ({—1tg), rae m=pV =2 xr —
Macca BOAb B 4aliHuKe. IIpH BKJIIOUEHHH OJHOrO HAarpeBatesisi €r0 MO~
Hocte Ni=1V, rae /—10K, Tekyuwnuil yepe3 nero, H V — HanpsKeHue
cetH, B sTomM ciyuae Ha narpeBaHHe BOJB! MJeT YacTb TeNJIOTHI, Bbijie-
nsieMoll narpesaTesieM, Q =nNiTy; OTCIOla BpeMsi HATpeBaHHA BOAH
ofHuM HarpeBateneM T;=Q/MNy=cm (£ —1)/MN; =~ 56 Mun.

Ilpu napaniejbHOM BKJIOYeHHM IBYX HarpeBaTejefi, Kak M NpH
BKJJIOYEHHHM ONHOTO M3 HMX, HAa KaXjOM HarpeBaTele OGyleT HanpsxKe-
uue cetn V. CienoBaTenbHO, B KaXAOM H3 HHX GyleT BHIJENATbCA Ta
XKe MomHocTb Nj u ofmas MouwnocTs 6ynet Ny=2N;; orciona BpeMs
HarpeBaHHsi BOAbI LBYMs HarpeBaTeasiMH To=Q/MN,=1;/2 ~ 28 mun.

Tlpn nocneloBaTe/bHOM BKJIOYEHHH HarpeBaTelell o6lWMH TOK uepe3
uux Gyner pasen /2. TlosToMy o6mwas mMowmuoCTb, BhilensieMass B HHX,
Ng=1V/2=N,/2. CnenoBaTelbHO, BpeMsl HarpeBaHus BOAb B 3TOM
ciayuae T3=Q/MN3=27; & | u 52 MuH.

824. ITpu nocnenoBaTebHOM COeAMHEHHH CeKUH R T3 = T1+T,=50 MuH;
IpY NapajiebHOM COeAHHEHHH CeKLHH Tq=T;To/(T;+ Ty) =8 MuH.

825. Mcnonbays 3akon [xoyas—Jlenua N =V3i/Ry=V3/R,, naxo-
auM Ry/Ry=V3/Vi=34.

826: Mowguoctb Jamnst N =/V =V?%/R, rae I—Tok, Tekymuii yepes
namny, R—ee conpoTHB/Ienue; OTCIOAa AJs TNePBOH U BTOPOI J1laMn HMeeM

Ry =V2/N;=360 OmM, I;=Ny/V=0,33 A;
Ry=V2/N,=192 Om, I,= N,V =063 A.

827. N,=V3N,/V}=84 Br.

828. Korga namna Bkalouena, N =V?2/R, rie R= Ro (1 +af)—co-
npoTHBJEHHE HHTH ropsiei JaMne U Ry= R/10 —conporusienue HUTH
JaMIlbl IPH TeMmmepaType &; OTClOAA ’

= (R— R)/Rot=4,5-10=2 K=1,  Ry=V?*/10N = 14,4 Om,

829. Ry=V2(1+aty)/N (1+af)=42,8 Om.
830. ConpoTtuBieHus JaMnsl B npososoB Ry =VZ/N u Ry=p-2/S,
Tox, Texywui no JIMHHH, M NajleHHe HANpsKeHHsA Ha JlaMNe paBHBI

I=&/(Ri:FRy), V=R &/(Ri+ Ry).

[pn NOAKJIIOYEHHH BTOPOH JaMNbl CONPOTHB/IEHUE JBYX JAMI DaBHO
Ry/2. TlosTOMy TOK, TeKyWw(MH no JHMHHH, M LiajeHHe HANPSXKEHHS Ha
JlaMnax PasHbl

11 — g V é’Rl/2
Ri2+ Ry’ Ri2+R,’
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VsMeHeHHe HATPAIKEHHS HA JaMne:
SRR,
(R1+Ry) (Rl +2 Rz)
20ISNEV?

~ CPIN TSV oINSV

SHak MHHYC TNOKa3biBaeT, YTO NPH BKJIOYeHHH BTOPOH JaMNbl NajeHHe
HANPSIKEHHs] HA NePBO/l yMeHblaeTcs,

831. 1=8(& V R/N —R)/2p=11,4 xm.

832. V =200jp! =120 «B.

833. Hanpsikeuue Ha 3axHMaX HCTOYHMKAa Toka V=V;+V,, rue
Vi u Vy—najeHuss HanpsXeHuss Ha Harpy3ke M Ha NpOBOAAxX JIHHHH,
MoumHocTs, BhjeasieMast Ha Harpyske, Ny =2N=IV;. [lotepn MmouiHo-
ctd B guHHA Ny=0,1N;=0,2N = 1V,; otciona Vy=2N/I, V3=0,2N/I
uV=22N/I=33B.

834. R=V?/12,1N=9,3 Om.

835. Tok B quuun [ = N/V. INorepn MowHocTH B uHHH Ni=I/?R =
= N2R/V2. MomuocTb 9nekrTponeds Ny=N—N;=N—N2R/V2=
= 5,64 kBT.

836. N=62R1R§/[(R1+R2) (R4-7r) -+ R1R,}?2=267 Br.

837. Tok B uenu /=& /(R+r). KonuuectBo TenuoThl, BhAeNseMOe
BO BHelUHei Lienu B efunuLy BpeMetu, Qr=I2R=&?*R/(R+-r)*~8 dx/c.

838. TMTonnas Mowrocth a1ementa N = /% (R-r), rie / — ToK B 1en.
"Tak xak I=V/R, to N=V?(R4r)/R*=13,5 Br.

839. BuyTtpu GaTapen TepsieTcsi MomHocTb N =I3r, Tie r—BHYTpeH-
Hee conpoTuBieHue Gatapen. Eciu & —»3. 4. c. GarapeH, TO NMO 3aKOHY
Oma ans NMOJMHON uenu B mepBoM H BTopoM caydaax =1, (R,+7r) u
& =1, (Ry+7r); orciona

r=(IRy—11R))/(I1—1y), N=1I3(IsRa— I}Ry)/(I{—15) =12 Br.

Noly—Nyly _ Nli—NyI3
=ty 2 ™ €=nna—r 2P

841. K. n. 5. —3To oTHOIIEHHKE NOJEe3HONH paGoThl (MOUHOCTH) KO Beelt
3aTpayeHHOl paGore (monHOH MouwiHocTH). [Tosme3noit MowHOCTbIO B AaH-
HOM Clyyae SsIBJISeTC MOIIHOCTb, BhfelsieMass Ha Harpyske, N;=/V,
rie /—T1ok B uens. Tak kak 3. A.c. § no onpexeneHUIO PeICTaBAsCT
co60# MOJHYI0 paboTy, COBepILIaeMyI0 HCTOYHHKOM TOKa NPH HNepeMelie-
HHM 1O IIeNH eJHHUYHOrO 3apsipa, a B eJUNMLY BpeMeuu uepes ceuenue
NPOBOAHHKA NPOXOAUT 3apsii, YHCJIEHHO paBLBIH /, TO NOMHAS MOUHOCTD
HCTOYHHKA Toka Ny= /. Takum o6pasoM, K. I. X. cxeMH N=N;/Ng =
=V/&=08, 1. e. n=801Y%.

842. N=R;Ry/[R1Rs-+r (R1+ R3] =0,74, 7. e. n=T74% (cM. 3a-
nauy 841).

843. K. n. a. cxemn n=V/& (cm. 3apauy 841). Tak xak V=IR
u =I(R+r=V+Ir, 10 1=R/(R+n=(E—IN/E=VIE.
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844. K. n. 1. cxempl N=V/& (cM. 3agauy 841), rge V =IR—Ha-
NpsiKeHHe Ha 3aXKHMax HCTOYHHKa; oTcilola /= n&/R 2,86 A,

845. r= R R,/(Ry—2R;) =7 Om.

846. n=2/R/&=0,78, 7. e. N=T78 %; r=(n§ —2/R)/nl =1,2:0m.

847. Tlonnas MomHOCTb, moTpebiasieMas MotopoM, Ny= [V =1,8 kBr.
Ha narpeBaHue ero o6MOTOK TepsieTcs MowlHOCTb No=1I2R, [lonesnas
momnocts N=Ni—N,=1I (V—IR). K.n.a _motopa n=~N/Nj=
= (V—1I(R)/V =0,875, T. e. n=287,5%. 31ecb He yuTeHH NOTEPH MoMI-
HOCTH, BO3HHKAIOIlMe BCJEJCTBHe HArpPeBaHHA CePIeYHHKOB HKOPS H
CTaTopa BHXPEBHIMH TOKaMH H BCJel- /
CTBHE TPEHHS B NOALIMIHHKAX. . i

848. Tok Buenu /=& /(R+ 7).
MowHoCTh, Bhije/dsieMass BO BHell-
neit uenn, Ny = I’R=¢&*R/(R + )2
MomocTs,  BhiAeasieMas  BHyTpn IO
HcTouHMKa Toka, Ny=&?r/(R+ )2
Monnas mowHocts N=N,+N,= H ‘
=1&=ER+1). E

M3 puc. 368 BunHo, 4TO C yBe- 0 r F 10 Rom
auuerHeM R mowmHocTb Ny, Bhijense- Puc. 368.
Mas BO BHellHed UenH, cHayana
BO3pacTaeT, a 3aTeM yMeHbmaeTcs: YUToGel HaliTh compoTuBjenue R,
NpH KOTOpPOM BblAeNSieTCS MaKCHMajbHasl O/Me3Has MOLIHOCTb, PacCMOT-
puM 3aBucumMocTb Ny OoT TOKa [:

N{=N—N2=Ié°—lzf.

[TpnGaBuB K 3TOMY BBIPAXKEHHIQ U OTHSAB OT Hero BedWuHdy &2/4r, MOXHO
npeicraBuTe Ny B BHIE

=&4r—r (1 =& /1202

OTCIOAA CJIellyeT, 4TO MAaKCHMaJ/bias noJesHas MOWHOCTb No= &2/4r
-phigensercs npu Toke I =§/2r, T. e. npu R=r. B 3ToM cnyuae k. m. 1.
N=~Ny/N=0,5, 1. e. n2=50%.

Mownoctn Ny u N ¢ yBenuucHHeM R MOHOTOHHO yMEHBINAIOTCH,
[pu sToM GbicTpee yMeHblIaeTCa MOUHOLTL Ny, BhigenseMas BHYTpPH
ncrounuka. IlosTomy ¢ poctom R K. m, A. Bo3pacTaert,

WMs rpapuxa saBucuMocTH N; oT R BHAHO TaKxe, 4TO OXHA H Ta
e MoJiesHas MOIUHOCTb MOXeT OblTb MOJydYeHa Npu ABYX 3HaueHHAX R,
0,HO M3 KOTOpHIX Gosblue, a Apyroe Menblue r.

849, Ecan §—»5. A.C. HCTOYHHKA TOKa, TO 4epe3 CONPOTHBJ/EHHE
Ry Teuer TOK Iy =g /(Ry+r) 1 BO BHewHell wmemu BbigeaseTcs MOII-
HUCTh N:llRl_@?le/(Rl—i— r)?%. Uepes conporusieiine Ry Te4eT TOK
1,=&/(Ry-+r) u BO BHelHeH LeNH BLJENAETCA MOIULHOCTb N—12R2_
e= §2Ry/(Ry+r)?; oTClOfa Ans onpeflesieHus Rj moJyuyaeM KBaJipaTHoe
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ypaBHEHH®)

)
RI-Raitrlp a0
Ry

Pemnp ero, Hafitem Ry=0,625 Om win R;j=R,=10 Om (cm. 3e-
zauy 848).

850. Qqp/Qqy =2 (R+ N2/(R+2r)?%=1,62.

851. Ni/N,=(R-+2r)%(2R-4r)?=1,58.

852, n=I%r](§1—N)=5.

863, N¢/Ny=(R4+2r)?%/(2R-+r)?=9/16; G6abwag MOUIHOCTb — NpH
napaniiesbHOM COeIHHEHHH. ;

854. CocraBisiomlas CHJBl TSAXKECTH B HamnpaB/eHHH NBHIKEHHR
F=mgsin & m mg tg & =0,0lmg MmeHbwWe CHIB CONPOTHBNEHHSA
f=0,03mg. [osToMy MOTOp COBepwaeT paGOTy NPOTHB paBHOAEHCTBYIO-
mef sTHX cua. 3a Bpems % 3Ta pacota A= (f—F)vi=nlV1, rae | —
TOK, TeKymaf wepe3 Morop; otciona [=0,02mgu/mV =245 A.

858, ITpu HanpsuKeHHH Ha 3a}KHMax HCTOYHHKA TOKa V u cuJje ToKa
B suedu J MowmmuocTb wuctounuka IV =/*R-+4 N; oTciona TOK B JHUHHH

I=(12R) (V + VVE—4NR).

JIBa sHiueHHS TOKa COOTBETCTBYIOT JBYM BO3MOMHHEIM CONDOTHBACHHSM
Harpyskm, npy KOTOPHIX Ha HArpyske BbljeJisieTCs OfHA H Ta Xe MOLl-
BOCTb (cM. sajauy 848). 3Hak MuHye mnepel KOpHEM COOTBETCTBYeT
MeHbII¢MY TOKY, # C/e0BaTeJbHO, H MeHbIIHM NOTEPAM MOLIHOCTH
B JIMHHH. A

Tapenne HanpsimeHus W MOTEPH MOLIHOCTH B JHHHH

V/=IR==(1/2) (V + V' VE-4NR),
N' =1V’ = (12R)(V*—2NR + V YV VE—4NR).

K. n. x. nepenaun (OTHOWeEHHE MOIMIHOCTH, MOTPeGNseMON yCTaHOBKOII,
K MOL[HOCTH, OTHABaeMOll HCTOMHHKOM B JIHHHIO)
_ N _IV=N'"_ v=V'_ 1 (1 | 4NR)
"=wETIvoSTv T\ Ty ‘
IMpn V=V;=6200 B nageHHe HanpsiKeHHs H NOTEPH MOUIHOCTH
p auHEH V/=b0B (uam 6150 B) u N’=508 Bt (unu 7,8 MB1);
K. n, A. nepegaan n=99,8 % (unn 0,8 %). Lludpy B ckobkax cooT-
BETCTBYIOT GoJiblieMy SHauenuio Toka. [Ipm V=V,=1620 B noa kopuewm
moJyYaeTcs OTPHIATeNbHOE YHCIO. DTO 3HAUHT, YTO NPH CONPOTHBJE-
HHH JHHHH R=5OM B 8TOM cJyyae He/ib3s NOJYYHTb Tpebyemyio
MOIIHOCTb HH NMpPH KaKOM SHAUEHHH COMDOTHBJIEHHS HATPY3KH.
866, R=(V—V,) Vo/N=2000m; l=RS/p=(V—V,) VsS/Np=100 m.
867. N=2&?/9+=16 Br.
858. Us ycnosus Ri/Rs= Ry/R; cnenyer, 4TO TOK 4epes pes-
-cT0p Ry He maer. IlostoMy noJnoe conmpoTuBseHHe R ueNH CKJAafgbl-
BaeTCs M3 CONPOTHB/IEHHH JBYyX mapa//efbHbIX Lenouek Ry, Ry H
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R3, R, ¥ 'BHyTPEHHEro COMPOTHBJIEHHS 3JeMeHTa ri

(Ri+ Ry) (R3+ Ry)
R=RTRTRTR, T"

Cxema norpe6nsieT MOIHOCTb

N=£ 6)2 (R1+R2+P3+R4) 36 B‘l‘
R~ (RitR) (Rs+R)F (RiFRo+RaFR)7 ‘

859. N —8&?/3R.

860. Uepes namnouky pnosked Teub ToKk /=N/V, rae V—uomu-
HalbHOE HanpsiKeHWe, T. e. 4-BONLTOBHE JIAMIOUKH DACCUMTAHH Ha
tok 0,5 A, a 8-osibToBHie—Ha TOK 0,25 A, CaeposaTesbHO, Heo6Xo-
- IMMO CMeIaHHOe BKJIIOUeHHe: MOCJeJOBATENbHO C JECATbIO 4-BOJLTO-
BLIMH JlaMIOYKAMH HYXKHO BKJIOUHTH NapajniefbHO APYr APYry ZABe
OJHHaKOBHE IPynnul 8-BOJbTOBHIX JaMrnouek. [lajeHue HanpsxKeHHs Ha
LONOJIHMTE/bHBIX [pynnax 8-BOJMIbTOBEIX faMmmoyek GyzeTr Vo—n;Vy, a
4HCJIO JIaMNOUeK B 06€HX FPYNNaX AOMKHO ObITh 71y =2 (Vo—nV1)/Vs=20.

861. r=V RR;=6 Om.

862. Ny=2N/3; Ny=N/3. )

863. [ToTeps MOWIHOCTH B MoABOAAIMHX mpoBonax N =0,04N,. Tox
B Hux /=) N/R. TaneHne Hanpsxesus Ha narpyske Vi=No/l =
=N, V'R/N. Tlagenne HanpsxeHHs Ha MOABOXALIHX npoBOAax

Vy=IR=V) RN. Hanpaxenue Ha 3a)XHMaX HCTOUYHHKaA

Ve=Vi+Va= (No-+N) V R/N =208 B,

864. OGuuit 3apsh Ha cCoeAHHEHHKIX OOKJajgKax ¢ =qg—§y. EMKOCTD
o6pasopaBwerocss KoHmencatopa C=C;+C,. Dueprusi, sanaceHuas
B KOHAEHCATOpAX [0 H NOC/ie COeXHHEeHHS,

Wi=q3/2C1+q8/2C;,  Wy= (g1 —q2)%2 (C1-+C)).
Ha pesncmpe BBIXEJIHJOCh KOJINUYECTBO TeNNOTHI
Q=Wi— Wy=(9:1C,—q.C1)%/2C,C, (C1}C,).

868. ITpu pasomkHyTOoM Kaiouye K konpgencaropu C; u C, uMEIOT
8apsnsl ¢; HanpsKeHHs Ha HUX Vi=q/C u V,=q/2C, npuuem V;+Vy=¢&;
orciopa q=2C&/3, Vi=2&/3 u V,=&/3. AHalOorHuHO HaXOxHM 3a-
PAAHM H HaNpsKeHHs Ha KoHgeHcaTopax Cy u Cy ¢'=C&/3, V3=2&/3
n V,=¢&/3. Tak kak Vi=Vg, noTenuuaast oOKJan0K KOHZEHCATOPOB,
NPUCOGNNHEHHEIX K KJIOYy, OJHHAKOBH. [IpH 3aMBIKaHHH KJioua HHUEro
He H3MeHseTcd. [TonHas sHeprus Gatapen KOHACHCaTOPOB PpaBHA cyMMe
oHeprufi, sanaceHHLX B KaXIOM U3 HHX!

4V1+qu+q +q Wy __CS?
2 .
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§ 22. dnexTpoaus. 3akoHbl @upanes

866. k=p/Fz=2,39.10-7 kr/Ku.

867. t=m/kl=2 u.

868. Cornacno o6berniienHoMy sakony Papages m=pl/t/Fz=Aq/F,
rne A=p/z, a g=It; orciona F=Aq/m=9,65.10* Ka/moas.

869. Moun B pacTBOpe 3/IEKTPOJHT2 HECYT Ha ceGe YHCJO 3JeMeH-
-TapHBIX 3apsAJOB, PaBHOe BajeHTHOCTH 2. [Ipu BLLIeNeHHH Macchl Belne-
CTBa, YHCJIEHHO PaBHON €ro XHMHYeCKOMY S5KBHBAJEHTYy, uepe3 pacTBOP
NPOXOLMT 3apsaj, YHCNeHHO paBHbLIA nocrosinHoli Papajges, T. e. F =
=2No= Nje. ChenoBaTenbHo, seMenTapHblil sapsan e=F/N =
= [,60.10!° Ku. ‘ :

870. Ilo Bropomy 3axkony apagesn ki=pg/Fz; u ky=p,/Fz,;
OTCIOA 3JeKTPOXHMHYECKHH 3KBHBAJIGHT 30/10Ta Kky==k2ils/2op; =
= 6,8-10~7 &r/Ka.

871. Tox B BanHax [ =jS. [lo nepsomy 3akony ®Papases macchl
BBHIIG/IMBLINXCSA TPH 3JEKTPOJH3e BemecTB my=~kyjST=23,8 T, m, =
= RyjST=21,6T, my=FksjST=280,5Tr.

872. j=vl/kt=124 A/M2,

873. Ilo nepBomy 3akory Papages m=klt, rne I —rtox B ycnu;
orcioga I =m/kt=1,6 A, T. e. B 1I0KasaHHe aMIepMeTpa Ha4O0 BHeCTH
nonpaBky Al =1—1y=0,1 A.

874. o nepsomy sakoHy Papames m==klt, rae / —Tok B penu.
TouHoe 3HaueHHe NajeHHA HaNpsKeHHS HA CONPOTHBJAEHHH V=I/R =
= mR/kt=4,97 B. PasHocTb MeXIy NOKa3aHHeM BOJbTMETpa H TOY-
HbIM 3HayeHHeM NajeHus Hanpsixenus AV=V-—-V,=—1,03 B.

-875. Tonwuna caost d=plt/FzynS=>58 mxm.

876. B mepBoii BaHHe KeJie30 ABYXBaJEHTHO (2,=2), BO BTOPO¥ —
TPeXBaNeHTHO (2, =3). [103TOMy NpW NpPOXOXKIEHHH 4Yepe3 pacTBOPHI
OAHHAKOBLIX 3apPsiIOB BBILEJSIOTCA pas/HyHble Macchl KeJjesa Ha KaTo-
Iax: B IepBOM BanHe myj==W,q/zF=27,93 Kr, Bo BTOpo#i Baune
my = Puwq/2,F = 18,62 xr. Tak Kak BaJ€HTHOCTb aTOMOB XJopa z=1,

TO HAa aHOje KaXJOil BaHHHL BhJeaseTca
1 Macca xJopa m=yq/2F = 35,357 kr,
2
T 871. R=%§%=0,4 Om.
z 878. V=W,m/q=kW,=10,8 B.
3 08 879. K. n, n. ycraHosku n=1/V1/W=
Pric. 369, =Vq/W, rge q—3apsa, npowexnmnii ye-
pe3 BanuHy, Macca BblzesuBlwelics Menn
m==Fkg; otciopa m=knW/V ==0,445 kr.

880. Cpexunii Tok [ =(Iy-}1,)/2. 3apsan, npoTeKwuuii uepes pact-
Bop, g=It=(I;+1,) ©1/2=20 Ka. Haxoxaenne sapsina rpaduuecKum
nyTem noxasaio ma pic. 369. Ha rpaduke saoncumocTH TOKa oT Bpe-
MEHH 3alITPHXOBaHHas NJOWAajb YHCJEHHO paBHa 3apsaay, Macca mepw,
BHeNUBWeHcA Ha KaTope, m=kq=k (I;+1,) ©1/2=6,56 mr,
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.88l m=k(V—&)T/R=95T.
882, t=pVp/kRIt=312 K, rae R=38,31 Jx/(mMosn-K)—rasosaa
HOCTOSHHAS,
883. Wz,”::VgWim/Vfo

§ 23. MaruuTHOE moJie TOKa.
JJIeKTPOMATHHTHAS MHAYKIHS

884, MaruutHas HEAyKUHSA B = H; orciona H=B/py=1,59 MA/um.

885. MarunTHas HHAYKUHS B = popH ==pouln/l=162,8 Ta.

886. MaruuTHas nponuuaeMoctb W= B/pof =5000.

887, Ha npsiMoit NPOBOAHHK C TOKOM, PaclOJIOXEHHBIH MepNeHIH-
KYJNSIPHO K JIMHHSIM HMHAYKIHH B OJHOPOAHOM MAarHMTHOM mnoJje, nefi-
cryer cuna F=BIl=0,1 vmH. Hanpasnenue cunnl on-

peresisieTcs IpaBU/IOM JeBOH pyku (puc. 370) *). B8
888. Ha npoBopHHK AeHCTBYIOT: JBE OLHHAKOBbIE v
cuIbl Hatskenus Huredl T, cuja TsKecTH mg H CH- F
nga F=Bllsina co cTOpOHbH MarHMTHOro nons, rae I
0. —YroJl MeXJXy HanpaB/eHHAMH TOKa | M MarHUTHOH Prc. 370.

HHAYKUHH B (B HameM cayuae oo =90° usin o =1). [Tox-

pasyMeBaeTCsl, YTO Hal?PaBJICHUS TOKA H MAarHHTHON WHAYKIHH T2aKOBHI,
yto cuia F uanpaBnena Buu3 (puc. 140). B npoTusHoM cJyyae CHJBL
HaTAXeHH HUTEed NpH NPONYCKAHMH TOKa He BO3pacTaloT, a yMeHb-
WATCA, H HUTH He 0GOpPBYTCH.

Ecniv npoBOAHHK HaxoguTcs B paBHoBecH#, 10 2T —mg—F =0;
orciona T = (mg--F)/2. dns paspbiBa OAHOH H3 HuTeHl Heo6XOZHMO
BBIMOJIHEHHE YCJIOBHSA .

T =(mg-+F)2= Mg,

I=@2M—m)g/Bl=3 A.

889. Eciin npoBOAHHK  pacmoJsioxed
neprneHAHKYJNsAPHO K HanpaB/JeHHIO MarHHT-
Ho# mHAyKuuu, To F=BIl, rge [I—rto0K
B NpOBOAHHMKe; otciofa [=F/Bl=15A,

890. Ha npoBogHHK AeHCTBYIOT: CHJIBI
HaTsKeHHs ABYX HUTeH T, cHJA TSAKeCTH Puc. 371.
mg ¥ cuna F =B/l cocToponsl MAarHUTHOIrO
noas (puc. 371). Ilpu paBHOBecHH NMPOBOJHHKA CYMMBl NpPOEKUHH CHJ
(c yueToM HX 3HAaKOB) Ha BePTHKa/lbHOe M TFOPH3OHTAJbHOE Hampas-
JeHuss paBHpl Hymo: mg—7T cosa=0, F—Tsina=0; orcioaa
tgo=F/mg=Bllimg = 1, 1. e. o x 45°,

891. H=1/2nr=4A/™M, B=poH=p,l/2nr=>5wmxTa,

HAH

*) KpyXoOK ¢ KpecTHKOM O3HauaeT, YTO TOK HanpaBjeH OT YHTa-
TeJisl NePNEeHJUKYAAPHO K IVIOCKOCTH PHCYHKA, B KOTODOIl JIeXaT Bek-
Topel B u F,
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892, Bokpyr 6eCKOHeYHO JIJIMHHOrO NPSAMOJHMHEHHOr0 NPOBOAHMKA,
N0 KOTOPOMY TeueT ToK /i, o6pasyeTcs MarHuTHOe' TOJIe, HANpSIAeHs
HOCTb KOTOPOTO HAa PAacCTOSHHH r OT npoBoxuuka H =1Ii/2nr, a unnyk-
nufg B=pouH =popl/2nr. Tlpn 31OM BeKTOPH H M B HanpaBJeHb
OJMHaKOBO M JIeXaT B IJIOCKOCTH, NepneBAMKYJASPHONH K IPOBOJHHKY.
Ha 0Tpe3oK BTOPOTO NMPOBOAHHKA AMHHHL [, O KOTOPOMY TeueT TOK I,
MarHHTHoe mnoJjie AeiicTeyer ¢ cujoli F=Bl,lsin o, rlie o—yroa Mexny
HanpaBJEHHIMH OTPe3Ka IPOBOJHHKA M MarHUTHOH HHAYKUHM. Tak Kak
BTOpOH NMPOBOAHUK napajsesed nepsomy, To oa=90° u sin o =1. Ta-
xuM o6pasoM, F=poul /,l/2nr; orciona wo=2nFr/ull,l. TloncraBus
snavenuss [y=1I,=1A, I=1m, F=2.10-"H, pn=1 (a1a Bakyyma),
HaiigeM po=4mn-10-7 T'n/M.

893. F;=F/l=pel%/2nr=0,1 H (cm. 3agauy 892).

894. Ha puc. 372 noxasaHo HanpaB/ieHHe MarHHTHOH HHAYKUMH H
noJIoXKeHHe MAOWaAKK B o6oux ciayyasx. [lo onmperenenuio MarHuTHBIN
notoxk ®=BS cosa, rae a—yrom Mexxy
HOPMaJblO /2 K TVIOWafiKe H HanpaBJ/eHHeM
MaruuTHOH MHAyKuHH B. B nepeom ciayuae
o=0,cosa=1u ®=BS=1,25 MB6; BO BTO-
poM caydae o=@ (yrJbl C B3aHMHO TepneH-
JAUKYJAPHBIME CTOpoHaMH) H ®=BS cos ¢=
=625 MkB6.

895. B =|J.op.H=6,28 TJ]; O =B8S cos a=
, =BS=12,56 MmB6. ’
Puc. 372. 896. L =nA®/(I,—1;)=125mTR.

897. & =— (B;—B;) S/At=1,6 mMB.

898. ® = At/n=1mB6.

899. Hauanbublit MaruuTHBIA noTok yepe3 pamky ®;=BS cos a, rae
S=a?V 3/4—nnomams pamku u B=poH —MarunTHa® MHAYKLHS.
Koueuunlit MarHUTHbE noTok @,=0. MaMenenne MarHMTHOrO NOTOKA
AD =@, —®; =— BS cos «. . . c. HHAYKUHH

AD YV 3pyatH cos o |

E=—%; At ;
v 1/2
oTcIona a=2(——ﬁ—> =10 cM,
V 3ot cos a :
900. B=¢& At/a®cos a=0,1 Tu.
901, / =—6—J-= A0 S AB =10 MxA.

R~ RAt R At
902. g=— & At/R=— A ®/R=— poHS/R=0,1 MK,
903. 9, n.c. camomupykuuun & =—LAI/At, tre Al=1,—1Iy;
orciopa L=— & At/(I,—1)=2,5Tu.
904. d.nm.c. uHayRuud §=— AD/Af, rpe AD=BAS=
- = Blv At — MarHUTHBHI TNOTOK 4epes maowanb AS, «3ameTaeMmyio» Npo-
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BOJHHKOM 3a BpeMs AZ (pue. 878). Onmyckas sHak MHHYC, HaliteM @ ==
= Blu=1 B.

905. Kpulabs caMosera 3a BpeMsa Af «3aMeraloTs omags AS = lv At.
MarunTHEB noTor yepes 3Ty miomags AD =B cos a AS, rie B cos a=
== By — BepTHKa/IbHasg COCTABJAIONIAA HHIYKLHH 8SEMHOrO MarHATHOIO
nons (G—yroa MexJy BePTHKAJbiO H HalpaBJIeHHeM MarHHTHOR HHAyK-
uun). PasHocTe MOTeHUHaNOB V MeXAy KOHIAMH KpHUIbEB caMoJeta

Pue, 373. Pue. 374.

paBHAa 3. &. €. &, UHLYLUPYeMOil B METAJJIHUECKHX KPBUIbAX H KOPIyce
caMofieTa NpPH ero ABHXKeHHH B MarHHTHOM noje 3eMJH:

V= = AD/At =Bylu=0,15B.

906. ITnowaxp, «aameTaeMasi» 8sa BpeMs Al NPOBOAHHKOM, CKCPOCTb
KOTOPOTO ¥ HampaBjeHa MOJ YIJOM © K CaMOMy NPOBOAHHKY, Ipej-
craBasier coGoft naowanp napannenorpamma (puc. 374): AS=1IlA¢sina.
MarHuTHHE NOTOK 4epe3 3Ty maomage A® =B AS. PasnocTe notel-
uuanoB V MexAy KOHUAMH NPOBOJHHKA paBHa o, 1.cC. &, HHAyUHpye-
MOl B STOM NPOBOAHHKe:

Vas § =AQ/At=Blusin; orciona v=V/Blsina=1 m/c.

907. /=& /R =DBolv/R=10MxA.

908. IToka pamMKa HaXxoAHTCs B 06JAacTH, I8 HMeeTCA MarHHTHOe
{10/1¢, MarHHTHHIA NIOTOK 4epe3 NOBEPXHOCTb, OrPaHHYEHHYIO PaMKOji,
npy IBHMEHHH paMKH He H3MeHseTcd, At
[TostoMy 3.A.c. HMHAYKUHH B paMKe He e s o e
so3HHuKaeT. [locse Toro Kak ofHa H3 cTO- .
poOH paMKH BHIIJIA 33 TpaHHUy TOJH
(puc. 375), MarHHTHBI TOTOK 4Yepes MO- —wwemid|e o |6 o o
BEPXHOCTb, OrPaHHYEHHYIO PaMKoOi, Gyler
usMeHfiTbcA. 3a BpeMs A/ pamka nepe-
MelllaeTcs Ha paccTosHHe UAZ M 4HacTb :JO] L
nJAOLIafH pPaMKH, KOTOPYIO mepeceKaeT Puc. 375,
MarHHTHOE [oJle, yMeHblUaeTCs Ha BeJH-
yuHy ASe=luAf. MarHuTHBEI MOTOK 32 3TO BpeMA HSMEHSAeTCS Ha Be-
anunEy A® =-—BAS = — BlvAt. Unaynupyemas B paMKe 8,4.0. &=
=—A®/At=Blv, u no pamre nporeier TOK [=&/R=Blv/R=
=2 MkA. Koraa pamka BhiifieT na o6iacTH, Frlle HMeeTCs MarHHTHOe
gose, 9.A.C, HHAYKUHH CHOBa CTaHeT PaBHOW HYJIO,

. . . . .
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909. Qt=%2' (%?)2=1 ax/c.

910. /=vIB/2R; (I4v?).

911. R = B2[2v/F =0,625 Om.

912, Ilpy mjaBHOM H3MEHEHHM MarHUTHON HHAYKLMH B paMke
uuayuupyeres 3.4.c. & =A®/Af, rze AD—mu3MeHeHHe MarHHTHOTO
noroxka, Af—BpeMsi, B TeueHHe KOTOPOTO MPOHCXOMHJO STO H3MeHe-
une. Tok B pamre /=@ /R=AD/RAt. 3apsap, nporeKwnit mo nenu
3a Bpems Af, g=I/A{t=A®/R. Hauanbupi nOTOK MarHHTHOH HHAYK-
uun @®;=BSn. llpn u3MeHeHHH HanpaBJeHHS MATrHHUTHOI'O MOJSL Ha
ofpaTHOe MarHUTHBIA NMOTOK H3MeHsieT 3HaK. [lo3ToMy KoHeuHbI Mar-
HUTHBH T0TOK ®y=— BSn. Hsmenenue MarHutHoro notoka A® =
= O;— D, =2BSn. Takum o6pasoM, g =2BSn/R=1mMkrK1.

913. g=BSD/2p (cM. 3anauy 912).

914, CymMma 3.I.C. MCTOYHHKA TOKa H 3.A.C., HHAyLHpYeMmoft B uenu
NPH paBHOMEDHOM H3MeHeHHH ToKa, paBHa .& -+ LAI/Af, Tok H3MeHs-
erca no 3akony I=I,—(AI/At)t, rne Iy=¢&/R. Conpotusnenue

1enH B JOGO# MOMEHT BpeMeHH

R &--LAI/At

LRz =T SIR=AI/ADT *
d B moMeHT BpeMeHM {=2 ¢ HCKOMO§ @ONPOTHB-
Jenne Ry=1,750m.
.8 915, PaccmoTpum KoHTYpH c¢md u cnd, mio-
22 anm kotopsix S=nD?/8 (puc. 376). MarsuTHbie

n NOTOKH Yepe3 KaXKAblA KOHTYP B MOMCHTH Bpe-

Puc. 376. MeHH ! H Iy GYAYT
@, =B, S=rkt;nD?/8, ©,=B,S=ki,nD?/8.

D.A.c. HHAYKUHH B KaXJOM KOHTYpe (IIOCKOJNIbKY MarHHTHOE IOJie Me-
usietcst paBHOMepHO) & = (D3 — D,)/(f,— 1) =knD?/8.

ITyctb 9.A.C. MHAYKLU MU BBI3bIBaET B KOHTYpaX TOKH, HalipaBJeHHS
KOTOpBIX TOKa3aHel Ha puc, 376. BasB nanpaBsenne 06x0/a KOHTYpPOB
NPOTHB 4acoBO# cTpeqKM H mnpHMeHUB npaBuna Kupxroda, nosmyunm

LR +IRy=@&, I;Ry—I1iRi=&, L+ =],

rie’ Ry=R,D—conporuBnerne mnpoBogHuka ¢d, Ry,= RmD/2—co-
NPOTHBJIEHHS] NMPOBOJHHKOB cmd U cnd. Peluass 5TH ypaBHenusi, HaiileM
[1=0, I=12=6)/R2=kD/4Rl.

916. HanpaBrieHus cmj, JAefiCTBYIOLIHX Ha PaMKy C TOKOM CO CTO-
pOHbBI MAarHUTHOIO TMOJS, OINpeAeJfAIOTCA TNpPaBHJIOM JieBOH pyKH
(puc. 377, ). Ha cropousl pamku ck u dl pgefictBytlor cuabmt Fy u F,,
HanpasJ/IeHHbIE NPOTHBOMOJIOXKHO MO OAHO# mnpamoil. OHH HE co3xaloT
MomeHnTa cui. Ha cropount pamku cd u kI nefictByior cuanl Fy:=F,=
= /Ba, OHu o6pasyloT napy, CO3faloLlyi0 MOMeHT cHa M, paBHblil
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TNPOM3BE/ICHHIO OJHOM H3 3THX CHJl Ha DPacCTOSHHE MeXKAY JHHHAMH,
N0 KOTOPBIM OHH HanpabjeHbl. Kak BuaHo u3 puc. 377, 6, Ha XoTopom
MOKasaH BHA PaMKH CO CTOPOHB ck, STO pacCTOsHHE paB‘Ho asin a,
Taxkum o6pasoM, M = Fgasin o= /Ba®sin a =50 aH.m.

5 4 A
C /FZ °
8 / / _ .
L/ - [
o
? Ji 7 / I 5
A asin
K Ya a) f B)
Puc. 377.

917. O6wmas ®.1.C,, HHAyLHpYyeMass B paMKe NPH LBHXKEHHH B OJ-
HOPOJAHOM MAarHHTHOM NOJe, paBHAa HYyJI0, TaK KaK PaBHO HYJIO H3Me
eHHe MarHMTHOrO MOTOKa Yepe3 NJOmMajb, OrPaHHYEHHYIO PaMKOii,
[TosToMy paBeH HYJIO H TOK B paMKe.

O6mylo 3.4.C., UHIYUHPYeMYylO B paMKe, MOXHO pacCMaTpHBaThb
TAKXKEe KaK CYMMy 3.X.C., HHAYLHDYeMBIX B KaXJAOH M3 CTOPOH paMKH,
Eeau cCKopocTb ABMIKeHHS MNPOBOAHHKA COCTaBJISeT Yrod ¢ C CaMHM
IIPOBOJAHMKOM, a JIHHHH WHAYKLHH NOJA NEePNesAHKYJAAPHH K Hanpas:
JICHHSIM TIPOBOJAHMKA H €r0 CKOPOCTH, TO HHAYLHpyeMas B HeM 3,1.C.
& =Blusin ¢ (oM. 3apauy 906). [TosToMy 9.1.c. B CTOPOHaX paMKu ae
u b He BOSHMKalOT B cTopoHe ab BosHHKaeT 3.A.c. §o=Blw. B cro-
pouax ed u cd BO3HHKaWOT 9.4.c. §1=Bljvsin ¢ 1 §=BlLvsin g, Tak
Kak Ig sin @y - [, sin @=Ig, TO nosnas 3.p.c. ‘B CTO-

pouax ed u cd 6yger &1+ &2 =Blv, T. e. paBHa /é’%\w
as

no MoAyai 3.A.C. B CTOpoHe ab, HO HMeeT ¢ Hel P
NpOTHBONOJOXKHOe (npH o6Xole No KOHTYpy) Ha- /ﬁ&
npaBJieH}€; MO3TOMY TOKa B paMke He BO3HHKaeT.

918. 3a BpeMa A/ NpOBOAHMK, Bpallasicb ¢ yr- pmg 378.
JOBOH CKOPOCTbIO ®, NMOBEPHETCA Ha yroa @ = wAf?
H ¢3aMeTeT» CeKTOp, mIowalb Koroporo AS=qr?/2=wr2At/2 (puc,
378). MarnuTupld nNOTOK uepe3 3Ty MmJIoWagb H 9.A.C. HHIYKUKH

A® = BAS = Bor?At[2, & =AD/At=Bwr?/2;
orciofla ®=2¢/Br?="7b paj/c.

§ 24. IepeMeHHBIH 2JEKTPHYECKUH TOK

919, a) @ =O¢sin wf=BSsin2nnt; 6) D=qsin(of}¢) =
= @ sin (0f+30°), rae ©g==2MBG6. OrcucT navaabuoil gaswl ¢ npomus-
BOLHTCA OT FOPU3OHTa/NbHOH IVIOCKOCTH B CTOPOHY BpalEHH paMKH.
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920. Pamka, saHMMaBllass B HayasbHbIfi MOMEHT BPEMEHH TOpPH3OH-
Ta/lbHOe MOJIONEHHe, Bpallafgch C YIJOBOH CKOPOCTbIO w=27n, B MO-
MeHT BpeMeHH ¢ OYyAeT COCTaBJfATh C TOPH3OHTANLHOH MJIOCKOCTHIO
yroa of =2nnt (puc. 379). {B Teuenne nocienyiowero odYeHs Majaoro
NpoMeKyTKa BpemeHd A/ OHa mNOBeR-
HeTCH euie Ha Maabiit yrox wAf. Ilycts
CTOpPOHAa pPaMKH, MNapaJjejbHas OCH
00, paBHa @ W CTOpOHA paMKH, nep-
neujUKyJAApHast K ocu, pasna b, 3a
BpeMsi Al NpoOBORZHHK paMKH cd mepe-
MeCTUTCH B nNoJsioxeHue c'd’ u «3ame-
TeT» UpH 3TOM  miaowais AS=
=a (b/2) 0At=SwAt/2, rre S=ab—
nAoWaAb paMKH. MarHuTHulfi 1MOTOK
yepes IVIOWiajJb, «3aMeTaeMylo» . npo-
poauukoM cd, AD=BAScosa, rae
OL— Yro.1 MeXy 10pMaJLIo 7 K IJIOCKO-

Pic. 379. ctu c¢c'd’d uw HanpapnieHueM MarHHuT-
HOll MHAYKuHMH B,

Ecny npomexyTok BpeMeHH Af OYCHb MaJs, TO YrOJ & NPaKTHYECKH
paBeH yray of, TaKk Kak HanpaB/eHHe HOPMald M Majo OT/IHYaeTCs OT
HanpaBJIeHHS CTOPOHLI paMKH kd, a BeKTOp B mo yc/JoBHIO HanpasJjeH
ropusoutanbio, Takum o6pasom, A®D = (1/2) BSwAf cos wf. Crenosa-
TeJLHO, B MOMEHT BpeMellH { B TPOBOJHHKE cd HHAYLHPYeTCH 3.1.C.
Si=AD®/At=(1/2) BSo cos ot.

BekTop B mnapajieneH IJIOCKOCTAM, B KOTODHIX MpPH BpalCHUH
paMKH JBHXYTcS NpoBOAHHKH kd u Ilc. TlosTomMy uepe3 «3ameTaembies
3THMH NPOBOJHHMKAMH IVIOINAAM MAaCHHUTILII NMOTOK paBeH HYJIO. U
3.4.C. He Bo3HHKaeT. B npoBoaunke ad, Kak JIeTKO BHUIETb, HHAYLHU-
pyetcs a.n.c, &, PaBHas 10 MOAYJIIO &y, HO HanpaBJjeHHas Tak, YTO
npu o6Xolle MO KOMTYPY PaMKM 3TH 3.1.c. cKaaipiBaiotcsa, B pesy.e-
TaTe cyMMapHasi 3.4.C., HHAyUHpyeMasi B paMke,

& =28&1=DBSo cos ot

Hau6osbuiee 3naueHue 3.J.c. NPUHHMaeT B Teé MOMEHTHl BpeMelH,
Kor/la cos @/ MakCHMaJjieH, T, €, paBeH eauuuue. Ilosromy amminTyla
3.4.C.

&o=BSwv=2nnBS ~ 0,614B,

Tpy yBeNHueHHM YacTOTHl BpAlleHHSI PaMKH B TPH pasa aMIVIHTYRa
3.4.C. TaKike yBeJHYMTCA B TPH pasa, T. e. &~ 1,884 B,

921. @)= &o/2nn=48 MB6 (cm. 3anauy 920).

622, n=&o/2nwBS = 8 06/c (cM. 3amauy 920).

923. Kpyrosas vuacToTa TOKa ®=2n/T =628 c~!, yacrora TOKa
f=1/T=100Tu. B momeHT Bpemenu f{=T/12 MrHOBeHHOE 3HaueHHe
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HanpsKeHus A

[k
V=V,sin (ml—[—%): ]f] )
2n , , %/2 }
f=VoSin (‘Tt—l—g): 5 :
v — 0 1 { 1
—Vysin T V3 e Nz Tt
6 2 ’ -5
orciona Vo=2V/V 3=11,6B. [padux .y
SABHCHMOCTH HANpPSKEHUS OT BPeMeHn Puc. 380,

npeictasjeH Ha puc. 380.

924, UuaykTusuoe conpoTuBienne KaTymku X; =L, rie o=2nf—
KpyroBass uactoTa ToKa, Ammiautyfa Toka [o=Vo/X;; orcioma L=
= Vo/Qﬂflo =0,05l Iu.

925, L=X;/2nf=0,080Tn; ly=Vo/X =V 2V,/X,=0,28A.
926. IMosmuoe compotus/enue Z= Vm MowmHocTb
Ve oL —1/oC

= 2IRT (mER_ ooy — 08B e “’z—R_/'== =302,
T.e. Q=—72°40",
-927. UnnykTtusHoe conpotusienue X;—= oL, eMKOCTHOE COMPOTHB-
nerue Xo=1/0C u noasoe conporusienue Z=} R*}- (oL —1/aC)?,
rie @ = 2nf—kpyrosas yacrorta toka. [Ipu f; =50 't (w=3,14.10%2¢c~1)
X;=1570M, Xco=318kOm, Z=23,33«Om;
apu fo=10kly (®=16,28.10tc~1)
X;=381,4x0OmM, Xc=1590M, Z=31,4kO0m.
928. Vo= [oXC = [oT/2ﬂC=0,7 kB.

10=V° Vv, 1,4A.

—_—— e
’

N

029,

930. f=V 2Vi— I3R*/2n/,L =61 Tu.
931. [Mosnnoe compoTuB/eHHEe Lenu
X=|oL—1/oC|=|2nfL—1/2rfC].
U3 ycnoBust, uTo Mpu YacTOTe f; MONHOE COMPOTHBJEHHE LENH PaBHO
Hymo, umeeM 2nfol = 1/2nf,C; otciona fo=1/2n}Y LC =711 Tu.

932, Vo=nd¢=420B, rae n=2nfoL/R=1/2nfsRC (cM. 3aga-
uy 931),

933. B nenn nocrosHuoro toka /=V/R=2A. HuaykrusHoe co-
TnpoTHBAeHHe coneHouAa Xy =L =2nfL=>5xkOmM. AMnautyAa Hanpq-
wenua Vo=V 2V,. Tak xak R < X, To aMIIHTYAa NlepeMeNHOrd TOKa
lo=Vo X = VEV;/?nf‘L =05,6 MA,

934. Momuocts N =(/oVo/2) cos @; orciona cos @=2N/[,V5=0,8.

§2 r. A. Bengpuxos u xp. 337



035. DdbdexTunnEil Tok Jo=Io/V 2. KonnuecTro TETJIOTH!, BbIfE-
asemoe neusto, Q = J3RT=IiRt/2 =3,96 MIIx.

936. m==V3t (14+al)/rR(+al)=5r, rre {=100 °C—TeMnepa-
TYpa KHIEHHS BOXHI.

937. B cetn ¢ spdeKTHBHBIM HanpsiKeHHeM V, aMTuIuTyna Ranps-
menus Vo=V 2V,. [punumas HauaJbRylo (hady HanpsOKeHHss paBHOI

) HyJIIO, 3aMNmeM 3aKOH M3MeHenuss Ha-
e NPSKEHHS C TeUeHHEM BpeMenu:
, / V=V,sin @t=V,sin Ecz‘
0 ity ,t, 2r/3 576 ot
76 T3 7.
- 76572 / 3aXHranns (TalleHHs) JaMIBl NPONCXO-
7 R ' AAT B MOMEHTH BPeMeHH ¢, (t,;), KOMa
TA -

MIHOBEHHOe HanpsKeHHe B CeTR PaBHO
HanpsiReHHIo 3axdranus (puc. 381):

2 [y
Vy=|Vysin —;z,,, ; oTclonaa | sin i—t

Vﬂ V_

HanMeHbliee noONOXHTeNbHOE 3lnauyerne, KOTopoe MOXET HMeTb BeJH-

unna 2nt,/T, cTosinas non 3sakoMm cunyca, cocrapaser 60°=g/3.
B o6wem cnyuae
2nt,,/T =mn + n/3,

e m=0, 1, 2, ,.. Caenopatensno, -
tm=mT/2 + T/6.

3Hak naioc siechk COOTBETCTBYET MOMEHTaM 3aXKHTaHHA JaMIBl (Hanps-

’KeHHe B STH MOMEHTHI BO3PAacTaeT Mo MOAyJI0), a 3HAK MHHYC— MOMeH-

TaM TaweHHs JaMnbl (HanpsiKenue yOLiBaeT nos MOJly.110). B -uactuocry,
nepBas BCIHIIKA MPOHCXOAHT npy t.J_—_—.T/(S H nepBoe TAUICHHE — NpH

Vv ! =T/2—T/6=T/3. Takum o6pasom,

Ay, N NMHTENbHOCTb  BCTBILKH At=t1' — fy=
% =T/6=3,3 uc.

& Benpluike ¥ ramenHs NPOMCXOAST B

TeUeHHE KaXXAOW MOJOBHHBLI NEpHOJA; CJe-
10BaTeNbHO, YacTOTa Benbiwek n=2/T =

|
1
|
|
|
I
T

! ‘ =100..
0 T4 T/g 37/4 t 938. AMnIHTYZa NMepeMeHHOfO Hanps-
Puc. 382. MEeHHs Ha BbIXOJe aBTOTpaHcopmaTopa

Vo=V 2V,. D10 HanpmKeHue ¢ TeYeHHeM
BpeMeHd H3MeHsieTcsl Mo 3aKony Vi==V,sin 2nf{. Hanpsxenne mexay

saektponamu Namnel Vo=& +Vi=& -+ V 2Vysin 2nft (rpadux sapu-
CHMOCTH 3TOTrO HaNpsiEeHHs OT BPeMEHH NnpuBejneH Ha puc. 382).
[pu sin 2nft =1 nanpsikenne V, npuuumMaeT HanGoJblIEE 3HAYEHHE

Vomax=&+ V 2V,=100 B. Ipu sin 8nf¢=—1 nanpsmxenne Vy npu-
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HUMaeT HanMenblree snauenue Vypin=& — V_2'V3,= 20B, 1. e. Vomax>
>Vs n Vomin < V. Tarkuy o6pasoM, HanpsikeHHEe Ha 3MeKTporax
JIaMILl CTaHOBHTCS GOJbIIe HATMpPTIKEHMS 3aXKUTaHHs AHWIb ONHH pa3 8
TeYeHHe MepHoja, NMOITOMY 9aCTOTa BCUEIIEK HEOHOBOH JAMMH paBHa
gyactote Toka [f=200Tm.

939. MomHocTb, NMOABOANMAS K NepBUUYHOlN O6MOTKe (3aTpauenHas
momuocTh), Nij=1I1,V;. MompocTb, oTnaBaemas BTOPHUHOH OGMOTKOM
Harpyske (moseanas wmowHocTts), Nyo=/,V,. K.n.n. tpanchopmartopa

N=Ny/Ni=1Vo/1V{=0,95 1. e. n=95%.

940. Ungyunpyemass Bo BTOpHuUHOH o6MoTKe 3.1.c. & =V /k. Ha-
npsiKeHHe Ha ee 3axuMax Vo=@& —Ir=V,/k—Ir=215B.

941. Wunyuupyemass Bo BTOPHYHOIT OGMOTKE 3.4.C. NOJKHA ‘GHITH
PaBHA HANPSIKEHHIO Hakana V, ¥ nmajeHwlo HanpsKewws Ha CONPOTHB-
genun o6Motku Ir. [To3TOMy OTHOIEHHe YHCeN BHTKOB B OGMOTKax
Wyfwy = (Vo 17)/Vi;  orciona wy= (Vy-4-1r) wy/V = 400.

942. Uuayuupyemas Bo BTOPUUHOH OOMOTKE 9.1.C. §a=Vat/yr.
Kospduunent tpanchopmauun tpaHchopmartopa

k=V1/é’2=V1/(V2+127)= ]0.

Tox B nepBuYHOl O6MOTKe HaxoauM u3 yenaosus Vily=&sl,. K.m.nm.
TpaHchopmaTopa (OTHOWIEHHE MOIHOCTH HA 3aKHUMax BTOPHYHOI OGMOTKH
K MOUIHOCTH, NOTpeGisieMOoil nepBUYHOH 0GMOTKOI)

N=V,lo/Vili=Vy/Es=Vs/(Vo+1or) =091, 1. e. n=91%.
043. Vo=V /k—1r=6B, R=V,/I=V/kl—r=1,20m.

944. AMnauTyaa nanpsxenus Vo= V Vo2V 16V cOs po- Vo=
=155 B; g @ = Vo sin @o/(Vio+ Voo cOs @p) =0,34, 1. e. p=19°

§ 25. JNeKTPOMATHHTHBIE KOJEOAHHS M BOJHBI

945, [TpeneGperas ManyueHunem SAEKTPOMArHUTHON SHEPruu B Mpo-
ICTPaHCTBO, MOXHO CYMTaTh, YTO BCS 3amaceHHasi B KOHIEHCATOpe SHep-
rus nepefizer B TemnoTy, T. e. Q =W =4%/2C=>5 mx.

946, DnexkTpHuecKasi SHEPrHS B KOHTYpe MaKkCHMaJbHa B Te MO-
MEHTbl BPeMeHH, KOrja KOHIEHCAaTOp MNOJHOCTLIO 3apsKeH H TOK B
KOHTYype paBeH Hymo. Ee sHauenue W =CV:/2=CV2=0,1 MKk, rae
Vo=V 2V,—amnantyna HanpsikeHus Ha KOHMJeHCAaTOpe. DTa 3Heprus
paBHa NOJHOH 3HepruM KomTypa. B Te Ke MOMEHTH BpeMeHH, Koria
KOHJIEHCATOP MOJNHOCTHIO Pa3psKeH M MO KaTylKe HAeT HaHGOJMbLUIH
TOK, BHYTPH KaTyWIKu o6pa3yeTcs HauOoJbilee MarHUTHOe TmoJe, T. €.
KOHTYp o6JajjaeT MakCHMaJbHOH MarHWTHOH 3sHeprueii. Ecnn cuurats,
4TO NOTEPH SHEPTHH B KOHTYpe 3a nepHoa KoJjeGaHuii mpeHeGpexxuMo
MaJBbl, TO MO 3aKOHY COXPaHeHHS OSHEDLrHH MAKCHMAJbHAA MarHUTHas
SHE Prusl paBHA MaKCHMaAbHON 3JIeKTPHYecKoH.
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947. IMepuoa koaebannit T =2n} LC=2nrV neoljd=1,26 mxc;
T'=2aV LC = 2nrV megeljd = 2,51 mxe.

948, fo/ft=V TF1/n=1,01.

949, fi=12nV LCy, [o=1/20V LT (CoC);: oTciona eMKOCTS
C=Cy (} — 13)/f3=15 nxd.

950. YacToTsl KoneGanuii Kontypa fi= 1,20V L,C, f2—1/2nV'LQC
O'rc.'lona noJyyaeM, 4TO0 MHAYKTHBHOCTb KAaTYIDKH JOJIKHA MEHATbCH OT

=1/4n2Cfi = 16 MI'n 10 Lo=1/472Cf3=10mTn,

951, dy/dy= (hy/hs)?=64.

952, ['paHuuYHBIe 3HaYeHHS 4aCTOT AMAnasoHa fi=c/A; W fo=c/A,,
rie ¢=3.108 m/c — cKOpOCTb pacnpoCTpaHeHHs 3A€KTPOMArHHTHLIX BOJH
B Bakyyme. B pesysnvrate monyumm fj=300ITu, f;=30TITu.

953. A=c/f=0,] am.

954; O1 Ai=c¢/fi=3 %M 10 Ay=c/f3=11,6 M.

955. UactoTa 5/ieKTPOMAarHHTHHX KoaeGawuit f=1/2ny LC, nan-
Ha BOJHM A=c/f=¢:2n VITC‘ [MoAcTaBasa yncAOBLIE NaHHBIE, HMeeM

fi=22,2 MTy, M=13,4M;  f,=16Mln, A,=19,6m.

Takum o6pasoMm, AHanasoH pajHONPUEMHUKAa nepeKPHBAET HIHTEpPBan
qactor Af=22,2—16 MI'u u uutepsan aaun Boan AAh==13,4—19,6 m,

956. A=c/f=c-2n}/ LC =1,88km; f=c/A=0,159 Ml'L.

957. f=fol/—n=36 klo.

958. A=2ncV/ C& AL/AT=2450 m.

959, f=1/2nV'L (C1+Ca) =53kTn; o=2nf=1/V L (CiFCy =
=3,33.10%¢-1; T=2rV L (C;+Cs) =18,8 mkc; AJMHa BOJIHHL
A=cT =2nc V L (C; +Cj) = 5650 m.

960. /=== 60 MI'n; L=g (':5%7:) =352 T

861, x—a =2nc} eoeSL/d sosSL/d =2350 m.

862. IMepuon koaeGanuii kontypa T = 2V LC, rpe C—emKocTh

A

2
KoHZencatopa, Jlanna sonun A=cT; otciona C=—117 (m) =507n9.

963. Jluandson AJHH BOJH OrpaHHYeH AMi=cTi=2ncV LCq{ u Ay =
= Ty=2nc} LC,=6ncV LCy, rre c=23-108 M/c—ckopocTh pacnpo-
CTPaHeRHS 3JeKTPOMaruuTHuX BoaH, Ti u T,—mnanmenbwnuit u Hau-
6o/IbILMIl e PHOAL KoJNeGaHuH KOHTYpa, L — HHAYKTHBHOCTb KaTywKH
KOHTYpa; orcioga A, =3A;j=9 M. Takum o6pasom, AHanasoH IJHH BOJH
KOHTYpa OrpaHuHueH Aj=3M H Ay=9 M,

964, C,o/Ci= (Mfp/c)*=2,25.

865. UacToTa Koae6annii 51eKTPOMATEATHON BOJHH MPH mepexojie
43 opHOA cpeAn B APYryl0 He H3MEHsSeTCs, MO3TOMY NPH CKOPOCTH
pacTpoCTPaHEeHHs Ccp ANHHA BOJHB A =Ccp/fo =200 M,
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1V. ONITHKA

§ 26. BosnoBble W KBAHTOBBIE CBOWCTBA CBETA

966. H=(vt+1j—1,) h/(lj—1)=8,5m (pno. 383).

967. Mctounnk 6yneT BHieH B TPy6y, ecau sa Bpems = 2//c npo-
X0XAeHUA cBeToM nyTH ABOCD npusMa ycmeer noBepayTbea Ha 1/8,
2/8, 3/8, ..., BooOue, Ha /8 wacTb moA- g §

Horo o6opota. IMosTomy

200 1 & c

T =% g OTKyEa v=k1—67~ 528k I'n, ,

rae k=1,2, 3, «..
968. B Bakyyme A;=c/v=400 um, B an- ol

Mase Ay =c¢,/v=c/nv=162um. b 2
969. n=ch/he=1,5. .
970. e=hv=he/A ~ 4.10-19 [x, 2R
971. A=hc/(Agux+ K) =250 um. ruc. 383.

972. o s3akony ODinwTefina hv=
= Agux+mv%/2= Agux; cihegoBateibHo, (GoTo3bdPeKT uabnogaeTcs
npu dactore V== Ay, /h =510 Ty,

§ 27. OTtpaxenne u npesomJieHHe cCBeTa
Ha MJOCKOiH rpaHuue

973. {= R[‘I/h’-—-a M.

974. D=d (H/h+1)=13cM B o6Goux caydasx.

975. Touka S u ee u3oGpaxenus S’ u S B sepkanax sexar Ha
OKPYXHOCTH pafguyca h ¢ LEHTPOM B TOY- -
ke A (puc. 384). OueBugHo, 9to yroa S'AS”
B KBa pasa Goabwe yraa P =af, Ha Ko-
Topslii noBepHyaoch 3epkano. [lostomy
1=2hsinyY un

__arcsin (//2h)
- ©

t =20¢.

976. cos ¢=(12—a} —a3)/2a,a,=0;

o=m/2.
977. a) Jlyu Bo3sBpamaercs K uc-
TOYHHKY, ONHCaB NPABHJABLHBIN TPeyroJib- Puc. 384,

uuk (puc. 385). I[lostomy yraer nagenus
nyua Ha gsepkans o=230°, yram ckonbmeHus y=60° u Tpeyrosn-
nuk ABC —mnpaBuibHuIl, T. e, yroa MexAay sepkaiamu @ =7y =60°,

6) UroGhnl BO3BPaTHTBCA K MCTOUHHKY MO OpPOMAEHHOMY MOYTR,
ayd JOAMEH ynacTe Ha BTOpOe 3epKaio MNePneHAUKYJNAPHO K ero
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nosepxnocTn (puc. 386). [lostomy Tpeyronpnuk ABC — npsaMoyrosbHEil
u yroa ¢==30°

978. Ecnin a—yron najenus Jyda Ha SepKajo A0 NMOBOPOTa 3€p-
Ka/na, TO Yyron OTpPa){€HHs TaKxe parceH o. YTOJ MeXAy NajalouHM H

*S

o,

\
SN\

.

\ \/’ \\l'

‘ c
Puc. 385. Puc. 386.

OTPaXKEHHLIM Jyuamu paseH 2a. [Tocsie NOBOpOTA 3€pKasia yroJ nageHus
¢Tan paBeH a1, yroJl OTPaXKeHHs TaKxKe CTaJ paBeH a1, a yrosa mMex-
1y NajalolliM W OTPaXKEHHLIM JyuaMyu cTaJ paseH 2 (a-+¢). INapaoumit
Jy4 OCTaJCsi HeMOABHIKILIM; CJA€LOBATEJNbHO, OTPAMXKCEHNLIA Jyd nosep-
nyJacst na yroa =2 (a-4y) —2a=29p=>54°.

979. L =2I/1tg 60° =~ 3,46 m.

980. Ecan ao—yron napenus ayua
Ha nepBoe 3epKano, 8-—wua BTOpOE
(puc. 387), To O =2a-+26 (kak Bneyr-
Huii  yroa Tpeyroaviuka ABC).

Puc. 387, Puc. 388,
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Kpome toro, us tpeyronsuuka OBC umeem
¢+ (/2 —08)+ (/2 — ) ==x; otcrona ¥ =2 (a4 8) =20,

T. €. yron ¥ He 3aBHCHT OT yIVla MajeHus Jysda.

981. Ilocsie ABYX OTpakeHHHl OT 3epKas Jyd HAET TO Harpasnae-
HUIO, COCTaBJAIOWEMY YroJ 2¢ ¢ HanpaBJeHHeM NajaloLeTo Jyda
(cm. samauy 980). DTOT yros He 3aBHCHT OT NOJIOKEHHS 3epkan H 1o
TOMY He H3MeHsieTcsl NpH HX BpameHuH. OTpaxeHHDbIH Y4, He NOBO Pavp-
Basich, NepemelyaeTcs napasjenbHo camoMy cebe. Mckomsiil yron 9=0.

982, Xon ayueit B mpusMe moKasaH Ha puc. 388. Yroa mnajeums
Jnyya Ha mocepe6GpeHHyio rpanb BC pasen yray ¢=/ ABC npusmu
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