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NMPEAUCNOBMUE

JeMoncTpanoHHble ONBITHL N0 (H3HKe B CpefHEH LIKONe BechMa
MHOTOYHCJIEHHB! H pasHooOpasHel. Ha oaHy M Ty e TeMy MOXHO yKa-
3aTh HEeCKOJNbKO BO3MOXKHBIX BapHaHTOB, IO-PasHOMY pellAoMUX
noctaBiieHHylo 3ajauy. Hacrosiee mocoGHe MNOCBALLIEHO JEMOHCTpa-
LLHOHHLIM OMbITaM B CTapIUMX Kjaccax cpeiHed MIKoJsb'.

B ocHoBy noxpGopa onbiToB GHLIH MOJIOXKEHB! YeTbipe HanpabBJieHHA.
[pexne Bcero nokasaHbl ONBITHL, OTPakarolllie MPOLECCH, ABJEHHA H
3aKOHOMEPHOCTH, fIBJIRIOIMIHEC ONPENeNIAIOMHMH Il TOTO HJAH HHOro
pasjena; 3aTeM ONBITHl, pPacKpbIBalOllMe THIHYHBIE NPHMEHEHUs He-
KOTOPBIX M3YyYaeMHIX fBJEHHH H 3aKOHOMEPHOCTeH, HarJiffHO INOKa-
3biBalOlllie TECHYI0 CBfI3b (DH3HKM C OKpyXKaiomed »Xusunio. JlaHo
CPaBHHTEJIbLHO HeGOMBbIIOE YHCJIO OMNLITOB, MOATOTABJHBAIOMIKX Yyua-
mMUXCs K (PH3HYeCKHM MPaKTHKYMaM; K HHM OTHOCATCS ONbLITHL, Je-
MOHCTPHpYIOLIHe YCTPOHCTBO M NMPHHUMN AefiCTBHSA OCHOBHBIX Jabopa-
TOPHBIX NMpHOOPOB, NpHeMbl O0pallleHHs C HHUMH, METOAb! ompefesieHus
HeKOTOpbIX (H3HueckHX BeaHuHH. HaKowel, K HeoGXOLHMBIM OTHece-
Hbl ONBITH, NpeAcTaBJdAloOlmHe cOGOl SKCnepHMeHTaJbHble 3afayH, Ko-
TOpHIE NOMOTalT YTaAybJeHHOMY NOHHMAHHIO H3y4aeMOro MaTepHaJja
H Pa3BHUBAIOT (QU3HYECKOe MHIIIeHHe.

Conep:xaHHe pa3jiesioB H ONBITOB, a TaKMkKe NOPAJOK paclosioxke-
HHSl MaTepHaJjla TECHO CBsI3aHHI C AeHCTBYIOLMMH NPOTrPaMMOH OCHOB-
HOTO Kypca M yuyeGHHKaMH.

ITpu paspaGoTke KOHKPETHOro cofep:KaHHs KaXJoro onbita o6pa-
11aJI0Ch BHHMaHHe Ha KOMIIEKTHOCTb o6opyjoBaHusi. M3 MHOrHX BO3-
MOXHBIX H PasjHYHBIX O XapaKTepy YCTaHOBOK Ha OfHY H Ty XKe Te-
MYy HamH BbOHpasach TaKasl, KoTopasi He TpeGoBasia Obl CNElHAJBHOIO
npu6opa TONbKO AJISi AaHHOTO ONBITA, NMO3TOMY GOJBILWHCTBO NPUGOPOB
BCTpeYaeTca M0 HECKONbKY pa3 B pa3HBLIX yCTaHOBKaX. Takum obpa-
30M, Kypc ¢H3HKH obecneuynBaeTcs HEOGXONHMBIMH AEMOHCTPALlifAMH
NpH MHHHMAJbHOM KOMIIEKTHOM 0GOPYAOBaHHH.

Kak npaBusio, onucaHHble YCTaHOBKH CoGHMpaioTcsi M3 npuGopos,
BbIMYCKaeMbIX Hall€H NpPOMBILIEHHOCTbIO. KHorna JonoaHHTENBHO

! Ilnsg BocbMuJeTHel mwkoasl cM.! By pos B. A. u ap. JleMOHCTpanMoHwHbie
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JIPHMEHSIOTCA H CAMOJeJIbHBbIE, YNpollleHRble NPpHOOPH HIH NPHBORAT-
€A CCBUIKM Ha JIHTEpaTypy, A€ MOXKHO HaHTH yKa3aHHS K NOCTaHOBhe
ONLITOB Ha CaMOAE/NBbHEIX npubopax.

ABTOpBl COUJIH BO3MOXCHBIM BOCIIOJIb30BATbCS 3/1€KTPOHHBIM OCHUUJ-
JorpagoM, CEKyHIOMepOM, JEMOHCTPAlHOHHBIM  TaJbBaHOMETPOM
M1032 u ppyrumu npuGopamu oOLEro HasHayeHHs JO H3YYeHHA HX
ycrpoiictBa B Kypce ¢H3nKH. Kpome Toro, BBefleHb HEKOTOphIE BHOBb
paspa6oTaHHbie NPHGOpPH, HAanpHMepP 3JEKTPOHHLIA CTpoGocKom, NpH-
6op A5 BBeeHHS NOHATHA O Macce, conHeuHas Gatapes. Bce stu npu-
Gopui yrBepxkneHn Muuucrepcrsom npocsetiennss CCCP aas usroros-
JIEHH NPOMBILIJIEHHOCTBIO.

B Tex cpaBHHTeJBHO pelKHX ciayyasX, Koraa o6opyAoBaHHe His
OCHOBHEIX ONHITOB OKa3bIBAJOCh CJHIIKOM CJOXKHEIM, JOPOTHM H He
MOIJIO GBITb PEKOMEHJI0BaHO CpeflHell LIKose, ONBIThl 3aMEHANUCh KHHO-
¢uabMaMi. Ilpu 3TOM colepkaHHe KHHOGHJIBMOB H METOAHMKA HX
NpHMeHEHHS ONHCAHBI B KHHTe BMECTE C ONHCAaHHEM OINBITOB.

KuHOQHIbMEL H KOJIbIIOBKH PEKOMEHAYIOTCS H B TeX cayyasnX, Koraa
OHH fBJISIOTCSl TOJIE3HBIM JONOJHEHHeM K OCHOBHOMY COZAepIKaHHIO
JIleMOHCTpAllHH.

[lpy BLINONHEHHH JAEMOHCTPALHOHHOIO 3KCHEPHMEHTa CJaefyeT
coGmionath «[IpaBusia no TexHuke GesonacHocTH AJs KaGuHeroB (na6o-
partopHii) Gu3HKH 06L1e06pa3oBaTe/NbHbIX IUKOWIY, YTBEpKAeHHbIe MUHKC-
TepcrBoM npocseiliennss CCCP (M., 1976).

Paspa6Gorka aeMoOHCTpauuifi H KOHCTPyHPOBaHHE MPHOOPOB BHINOJ-
HSJINCh aBTOpaMH KHHMIH B ceKTope o6yueHus ¢pusanke MucTuTyTa comep-
"KaHus H MerofoB obyuennsi AITH CCCP.

C6opKa yCTaHOBOK NMPOBOAM/IACH B (PH3HUECKHX KaGHHeTax CpefHHX
mxon Ne 315 Mocksrl 1 Ne 98 nocenika KpatoBo MocKoBcKo# 061acTH.
970 1a/0 BO3MOXHOCTb ONHCATh BCE ONBITHI C HATYPhl H NMOAABJSIONLIEe
GOJILLIMHCTBO H3 HHMX TPOBEPHTb € YYAIIMMHCA HENOCPeACTBEHHO B
KJacCHOH oOGCTaHOBKe.

UTo6bl yuHTeJb MOT MMETb SICHOE MpPEACTaBJEeHHE O CaMOAeJbHOM
060pyAOBaHHH, B NPHJIOKEHHH NpPHUBELEH CHHCOK CaMOJeJbHHIX NpH-
6opos. ’

OtpenbHEIE YaCTH KHHTH HalHCalu:

B. A. BypoB — § 6 u BBepenne k ra. III.

b. C. 3Bopukud —ra. I, § 7—9 ra. 1IL.

A. Il. KysbmMu — § 5 rai. II u onmir 92.

U. M. Pymsaunue — § 1--5 . III.

PaGora no cospaHuio noco6us npoBefeHa Moj, o6HM PyKOBOACTBOM
A. A. TloxpoBcKoro, KOTOpHIM NpeAJIOKeH IyiaH KHHTH, paspaGotaHa
TeMaTHKa JIeMOHCTpaluii, HanncaHbl BBefieHHe U raasa II (3a mckaioye-
HueM § 5).

Asmopot



BBEAEHME

1. REMOHCTPALIUOHHBIA U NABOPATOPHbLIA
SKCNEPUMEHTbHI

YueOHblit (PU3HUECKHH 3KCIEPUMEHT B BHAE JEMOHCTPALHOHHBIX
ONBITOB M JIa00PaTOPHBIX paGoT fBJAETCA HEOTbeMJEMOH, OpraHHuec-
KOH YacTblO Kypca (PH3UKM CpefiHell LIKOJIbI. YJayHOe COueTaHHe Teo-
PeTHYeCKOro MaTepHasia U 3KCIepHMeHTa JaeT, KaK NMoKasbiBaer mpak-
THKa, HaWJy4YIUHH MeJarorHyecKHil pesyJibTar.

Kakue ke MeToAMYecKHe 3ajladH PeILAlOTCs C IOMOLUIbI0 Y4eGHOTO
(pu3HYeCKOro 3KcIepuMeHTa?

JleMOHCTpaLHOHHbIE ONBITHI, KaK H3BECTHO, (GOPMHPYIOT HaKoI-
JIeHHBE PaHee INPe/BapHTeNbHEIE NpEJCTaBJeHHs, KOTOphle K Hagany
u3yyeHns (U3HKU JajleKo He y BceX yualluXcsi GBIBAalOT OAHHAaKOBBLIMH
H GesynpeuHbiMH. Ha nporsixeHHH Bcero Kypca (pM3HKH STH OMNKITHI
NOMNOJHAIOT H PaclIUPAIOT Kpyro3op yyaumuxcsi. OHH 3apoxAaioT npa-
BHJIbHEIE HAyaJbHbIE NPEACTaBJIEHHS O HOBBIX (DH3HUECKHX SABJEHHAX
H Tpoleccax, pacKpblBaloT 3aKOHOMEPHOCTH, 3HaKOMAT C MeTojaMH
MCC/IeIOBAHHSA, MOKa3blBAlIOT YCTPOHCTBO H JAeHCTBHE HEKOTOPHIX HO-
BHX NPHOOPOB H YCTAHOBOK, HJVIIOCTPHPYIOT TeXHHYECKHE NPHUMEHEHHS
(hu3HYECKHX 3aKOHOB. Bce 3T0 KOHKperusupyer, Aenaer Gosee NOHAT-
HHIMH H yOelMTeNbHBLIMH PaCcCyXAEHHS YYHTe/Nsl NPH H3J0XKEeHHUH Ho-
BOrO MaTepHasa, Bo3OyXJaeT H NONNEpKHMBAeT HHTepeC K IpeaMeTy.

Jla6oparopHeie paGoThl — (poHTa/IbHbE H B BHAE NPAKTHKYMOB —
JAI0T BO3MOXHOCTb YCOBEPIIEHCTBOBaTb, Pa3BHTb H YIAYOHTb MOJy-
UeHHble paHee NepBOHaYa/bHble npeicTaBieHusi. Kpome Toro, Jsa6o-
paTopHble paboThl pasBHBAIOT YMEHHSI M HaBbLIKH B oOpallleHuH ¢ afn-
napaTypoH, BbpaGaTHIBAIOT 371€MEHTbl CaMOCTOATEJNbHOCTH IpH pellie-
HHH BONPOCOB, CBA3AHHBIX C 3KCNEPHMEHTOM.

JleMOHCTpauyH NOArOTABJAMBAET W NPOBOAMT YUMTENb TNiepel, yya-
IUMHCA KJacca, T. e. nepel aynuropuedt B 30—40 venosek. JlaGopa-
TOPHbIE PaboThl MOATOTABJHMBAET YYHTENb, HO BBIIOJHAIT YydYallHecs
HHAMBHAYAJIbHO HJH 3BEeHbAMH B 2—3 yeJioBeKa.

OueBHHO, K JEMOHCTPALHOHHBIM ONBITAM AOJIXKHBI NPEADSABIIATHCA
HHble TPeOOBaHHsA, YeM K J1abopaTopHbIM paboTaMm.

PassinuHble LenH, yC/OBHSI mpoOBEeNeHHs M TPeGOBaHHSA 3aCTaBJAIOT



CTPOrO OT/IHYaTh JAEMOHCTPALHOHHLIE ONLITH 0T JabopaTopHHIX.
Henb3s nonyckaTb, 4toGhl JaGopaTopiible paGoThl MOAMEHSHCL IMO-
Ka3oM OMNbITOB Ha JabopaTopHOM OGOpPYAOBaHHH, & THIMYHbIE NEMOH-
CTPAaUMOHHBIE ONbITHl MPOBOAHJHCH Obl KaK JaGopaTopHble paboThl Ha
060pYyAOBaHHH JJS JEeMOHCTpalMH.

B crapmux knaccax cpeiHell IUKOJBI JEMOHCTPAlLMOHHEIA 3KCIe-
PUMEHT HMeeT B HacTosilllee BpeMA CBOIO OCOGEHHOCTb MO CPaBHEHHIO
C MIaAMHMH KaaccaMH. KpoMe OGbIYHLIX, OGILENPHHATHIX ONBITOB IO
BCEM pa3jesiaM Kypca QH3HKH H HEKOTODHIM TeXHHUECKHM NPHMEHEHHSM,
B €ro CojepaaHHe AOJKHBl BOHTH ONBITHI, OTpaXKalollHe MOAIOTOBKY
yyaluxcs K npakTHKyMaMm, H ONbITHl, NpeAcTasjsiomue coboi sKcne-
pHMEHTa/NbHbIE 3a/layuH.

TunHYHEIM NpHMEpPOM TOTO, KaK NPOBOAHTCH JEMOHCTpALHs, KOria
HaJl0 NO3HAKOMHTDb YUallUXCA ¢ paboTaMH MPaKTHKyMa, CJYXKHT OnbiT 82
«YCTpPOHCTBO H NpUMEHEHHE INCUXpoMeTpa H TrHrpomerpa» (c. 141).
3zaecb yunTesb He NOBTOPSieT Mepej ayauTopHeil 1aGopaTopHyio paGoTy
10 ONPEeNEHHIO BJIaXXHOCTH BO3AyXa, KaK OHAa JO/KHA BHIIONHATHCS
YYallHMHCS, a JHIb HAlVISIAHO BRHIABJSET METOAB! ONpeneseHHs BJIaX-
HOCTH. BrIpa3uTesbHBIMH CPeACTBAMH C NPUMEHEHHEM MPOELUPOBAHHSA
OH M0Ka3bBaeT BCell ayJHTOPHH 0COGEHHOCTH anmapaTyphl, MpejHa3Ha-
yeHHOH AJs Ja6opaTopHOH paGOTHl, H NpHEMBbl OOpalleHHs ¢ HeH.

IIpuMepsl MOCTAHOBKH SKCIIEPHMEHTA/bHEIX 3aJlay HMEIOTCA B pas-
HEIX IJlaBaX JaHHOro mocobusi. Haubosnee TunHUHBIE H3 HHX TOKasa-
Hel B onbite 36 (c. 73). Iepen yuamumuca coGHpaloOT HarISAHYO ycTa-
HOBKY C MOJBELIEHHbIM Ha HHTH IPy30M, BeC KOTOpOro H3BecTeH (CM.
puc. 1—61). 3atem Heo6XoAHMMble PacCTOSAHHSA H3MEPSIOT JEMOHCTpa-
LHHOHHLIM MeTpoM. Tpe6yeTcsi TeOpeTHUECKH pacCYHTaTb HaTsXeHHe
HHTel, a 3aTeM SKCIePHMEHTANbHO MPOBEPHTb MOJYUEHHblE Ppe3yJb-
TaThl C MOMOLLbIO JAEMOHCTPALLHOHHOTO AHHAMOMETpA.

HemoHcTpaunu u Jsa6opaTopHbie paGoThl MOTYT HMeTb KaueCTBeH-
HbIi H KOMHYecTBeHHHIi XapakTep. OiHako B cJyyae, KOrfa TOTOBSIT
KOJIHYeCTBEHHbIE JEMOHCTPAUHOHHEIE ONBbITH, HaA0 M03aGOTHTLECA O
TOM, YTOOBI pe3yJ/ibTaThl H3MEPEHHH MO BO3MOMXHOCTH BbIpaXKaJHCh He-
IPOMO3AKHMH UEJbIMH YHCJIaMH M He TpeGoBa/JiH MHOTO BPEMEHH A
BbIYHCJIEHHUH.

ITpumepoM KonHuyecTBEHHOM AEMOHCTPALHH MOXET CYXHTh OIBIT
58 (c. 109), packpuiBalomuii 3akon Boiins — Mapuorra. 3pech o06beM
rasa B YCJOBHHIX eJWHHIAX 3aJaeTcsi 3KCNEepHMEHTaTopoM, a JasJe-
HHE H3MepfieTCsl NEMOHCTPallMOHHHIM MaHoMeTpoM. [lns mnonyuenus
OKOHYaTe/JILHOI'O Pe3ysbTaTa YKCJia, BhIpaKalomhe o6beM H JaBJjeHHe
rasa, JIErKo nepeMHoXatotca B yme (cM. Ta6a. Ha c. 110).

Ilpu noArotoBKe NEMOHCTPAMHOHHBIX ONLITOB MOJIE3HO [OMHHTb,
YTO 33 Pa3/IHYHBIMH YDABHEHHSIMH M BHIYHCJIEHHSAMH y4YallHecs MOTYT
yNyCTHTb M3 BHAA NPHPOAY TeX SABJIEHHH, KOTOPLIE ONHCLIBAIOTCS 3TH-
MH ypaBHeHHsMH. Hallo yKpemiaTb B COSHaAHHH YYalllUXCs, YTO HCTOY-
HUKOM TO3HAaHHA CJYMHT IKCNEPHMEHT, H IOMoraThb BhIpaGoTKe Mare-
PHAJIHCTHUECKOrO NpeicTaBjleHHs O (H3MKe KaK HayKe O peanbHOH
npupofe.
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Xopowo H3BECTHO, YTO MpPOLECCHl B NMPUPOAE MNPOTEKaloT BeCbMma
CJIOXKHO: BCe SIBJIEHHSI CBs3aHBl MeXJy co6off B oAMH oOLlMiH, MHOro-
06pa3HbIii MOTOK H HET OTAGJbHBIX fABJEHHH B «YHCTOM BHIE» KakK
MoKa3biBaeTcsi B Kjacce Ha ypokax. OfHaKO 3TO He MOMKET CJYXKHTb
OTPHILAHHEM JEMOHCTPALHOHHLIX ONBITOB — CPEACTBA MOJIE3HOTO H
Jaxe HeoGXxoaumoro A5 cOyueHHs, a TCAbKO 3aCTaRJaseT NpefbABIATh
6onbliHe TpeGoBaHHA K YueGHOMY 3KcmepuMeHTy. UeM TinaTesbHee
6yner paspaboraHa MeToAuKa H TeXHHKa JEMOHCTPaLHii, yeM coBep-
lLueHHee, HCKyCHee OYAyT «3ar/ylIeHb» CONYTCTBYIOLIHE BTOPOCTENEH-
Hbl€ fIBJIEHHS, OTBJIEKalOllHe BHUMaHHE YYalHXCH OT OCHOBHOrO, TeM
BbIpasHTesbHee, yOeluTesqbHee M HYXKHee JeMOHCTPALHOHHbIE OMBITH
KaK cpeicTBO OOyueHHs.

2. TPEBOBAHMA K AEMOHCTPALIMOHHLIM OMbBITAM

IleMOHCTpalHOHHBIE OMBITH, KaK YyXKe [OBOPHJIOCH BHILIE, NpPOBO-
asatces B Kaacce ¢ 30—40 yyamumucs. CofilepKaHHe ONKITOB AOJKHO €
NOJIHOH fICHOCTBIO HOBOJUTHCS 10 MOHHMAHHS KaXJIOro H3 IPHCYT-
CTBYIOLIMX Ha YypoKe. DTO 3aCTaBJIsfieT NMPeAbABJAATb K TAKHM ONbITaM
cBoeo6pasHble METOAMYECKHe M TeXHHUYeCKHe TPeGOBaHHA, KOTOpHIE B
OCHOBHOM CBOJATCS K CJELYHOIEMY.

Pasmepnl npu6opoB, HX pacnosioXeHHe H OCBEeIEHHe JOJKHbI BCer-
Ja ofecrneuyHBaTbh JOCTaTOYHYIO BHAHMOCTb (0603peBaeMoOCTb)
OCHOBHHIX YacTeli M JieTasiefi YCTaHOBKH JJIsl BCEX y4allUXCA CO BCeX
MecT Kaacca. Bes storo onbiT TepsieT cBoe 3HaueHHe, CTAaHOBHUTCS Gec-
NoJIE3HbIM H Yallle BCero NPHBOAHT CHayaja K HaPYIUEHHIO JHCUHIJIH-
HBEl, a 3aTreM K norepe HHTepeca. Heo6xoaumas BHAMMOCTb JOCTHra-
€TC COOTBETCTBYIOIIMM KOHCTPYHPOBaHHEM INPHOGOPOB, NPaBHJbHLIM
pacrnojiokeHHeM HX B YCTaHOBKaX, a TaKxke NpHMeHeHHeM MNOJAXOLs-
mero (oHa, noAcBeTa, PasjHYHLIX CMOCOO0OB H NPHEMOB NPOELHPOBA-
HHSI M CONOCTaBJIeHHeM HayaJbHOTO H KOHEYHOTO COCTOSIHHH OMbITa.

Caenyer nosaGotrutbci O HAarJSAAHOCTH H BH Das3H-
TEAbHOCTH ONBITOB, YTOOb KaXXAbli y4eHHK HelpeMeHHO 3a-
METHJI JeMOHCTpHpyeMoe sBJjieHHe. ILisi 3TOro caenyer cobHparb no
BO3MOXKHOCTH HaHOOJIee MpPOCTble YCTAHOBKH, B KOTOPBIX YeTKO, KakK
6b1 camo €060, BbiIeAJIHCh OCHOBHBIE yacTH. Hajfo npHMeHATb ApKyIo,
KOHTPACTHYIO PAacKpacKy jeTajell NpHOOPOB, BHIGHPATb AJSA KaxkA0ro
cay4as Haubonee MOAXOAALIHE HHAMKATOPHL, CTPEMHTbCH K IOJIYYEHHIO
MaKCHMaJIbHOH MHTEHCHBHOCTH JEMOHCTPHDYEMBIX SfBJIEHHH.

OnbIThl KOMXKHB! GHITH Becerfia y6 el HTEeJa b HB MU, He Bbi3H-
BaTb KaKHX-JHOO COMHeHHi B HX CHpaBeJJMBOCTH H He JaBaTh MOBOAA
K HenpaBHJbHOMY TO/MKOBaHHIO. IlosTOMy BCe NOGOYHBIE SIBJEHHSA,
CONPOBOXKJAIOIUHE OCHOBHO®, JO/*Hbl ObITh CBEleHE K MHHHMYMY, clie-
JIaHBl HE3aMeTHbIMH H HEe OTBJICKAIOUIHMH BHHMAaHHS OT [VIaBHOrO.
Ec/iv Takue ycnoBHsi 110 TeM HJH MHBIM IPHYHHAM CO3AaTh HEBO3MOXK-
HO, TO IOATOTaBJIMBAIOT JONOJHHTEJNbHLIH ONBIT, TNOKa3hBAIOWMA He-

3HAYHTEJIbHOE BJHAHHE NMOOOYHOro fAABJIEHHS Ha pe3yabTaThl OCHOBHOIO
onbiTa.



Kaxanii onwit, nokasbiBaeMblii B Kjacce, ROJiKeH OHTb H a A e X-
H B M, T.e€. TUATENbHO NOATOTOBJIEHHBIM, HEOAHOKPATHO HCNBITAHHbIM,
oGecnieunBaioliuM yjauy. Heynasimasics AeMOHCTpaLusi HapyllaeT XO
ypOKa, BCerja BBbI3hIBaeT pa3oyapoBaHHE H JAaxie MOMKET 3apOAHTb He-
JlOBEpHe K YUHTeJIo.

JlemoHCTpalHH JOJ/KHBI NPOH3BOAMTDL JEHCTBHE ‘He TONBKO Ha yM-
CTBEHHOE BOCIpHATHE, HO H Ha Boo6GpakeHHe yualluxcsi, Bo3OYXKJaTb
Y HHX HHTe p e c, 4TOGB MOXKHO OblIO MO XOAY YpoKa GBICTPO MO-
6GuyiH30BaTh ofllee BHHMaHHE KJacca Ha HeKoTopble HeGoJsbllHe Mpo-
MeXYTKH BpeMmeHH. [lo3ToMy Hajo NMOKashiBaTb ONBITHL 9 M O IL H O-
HaJbHO.

Kak npaBH/o, JEeMOHCTPAlHOHHbIE ONBITH JAOJXKHBl OTJIHYAThCS
KPaTKOBPEMEHHOCTDbIO, 4TOGB He 3aTArMBaTh YpPOKa.
YuHTeI0 HEeoOXOAHMMO ofpalllaTb BHHMaHHE Ha TEeMN BbINOJHEHHS
ONbITOB: OH BCErja JOJ/KeH COOTBETCTBOBATb TEMNY BOCIPHATHS yuya-
LHMHCS JIeMOHCTPHPYEMOro MaTepHata. B ciiyuae HeOGXOAUMOCTH OMBIT
MOXHO NOBTOPHTb HECKOJNbKO pa3, HanpHMep: Korja Halo YCTPaHHTb
NpeinoNioKeHHe O CJY4YaHHOCTH MOKAa3aHHOTrO sBJeHHsl (OnpejeseHHe
yCKOpeHHs NnpH CBOGOAHOM NMajCHHH) HJIH KOrjJa He BCe yyalllHecs ycrne-
BalOT YBHIETb HeoOXofumble Aetasn (ombiT ¢ Tpy6Gko# HbloTona).

Kaxnpit M3 nokasbiBaeMbiX ONBITOB JIOJKeH ObiTb C O J € P X a-
TeAbHHEM, XOPOWIO H H3AULHO O0POPMJAEeHHBM.

IIpn moaroroBke H NpPOBENEHHH ONBITOB HAfO CTPEMHTbCA K MH-
HHMAJIbHOM 3aTpaTe CPEACTB M 3HEPIHH NPH MaKCHMaJbHOH METORM-
YeCKOH WEHHOCTH SKCIepHMEHTa H 006fA3aTesbHO Co6JIOfaTh 00LIeH3-
BeCTHble, ONHCAHHLIE B JHTEpAaType, NpaBiia MO TeXHH K e 6es-
omacHocTH.

Henb3sa neperpyxaTb ypoK GOJIbIUMM YHCJIOM JEMOHCTpPauuii M
€03JaBaTh BleYaT/IeHHe KaJeHJIOoCKONHYHOCTH.

Bo Bpems u3JoxeHHs y4yeGHOro MaTepHasa NOATOTOBJEHHBIMH AJif
SKCHEPHMEHTa YCTaHOBKaMH MOXHO BOCMOJIb30BATbCA Pa3JHYHO: CHa-
YaJia MOKa3kBaTb ONbITH, a NOTOM NePeXOAHTb K HX OODbSCHEHHIO HJH,
Hao60pOoT, nepej ONLITOM NPOBOAHTb OTHOCAILHECH K HEMY OGbSICHEHMS.
B GosbluMHCTBE ciyyaeB nepBHIi cnoco6 oOkaswiBaercss JayymuM. OH
TIO3BOJISIET OT HAaGJIOCHHS 32 ONMBLITOM (HJH HECKOJNIbKHMH CBSI3aHHBIMH
MeXy Cco60H ONbITaMH) NMOABECTH YYAIIMXCS CHAayana K HEKOTOPHIM
CaMOCTOATE/IbHBIM HECJIOXKHEIM BBIBOJAM, a 3aTeM H K Gosee LIHPOKHM
TeopeTHueckuM 0000uleHns M. ONHaKO B HEKOTOPHIX OTAEJIbHBIX CJY-
YasiX, KOriia, HanmpHMep, yCTaHOBKA JJiS ONbITa CJI0XKHA, BTOPOH Croco6
OKasbIBaeTcsl HesiecoobpasHee: YCTAHOBKA MM CJIOKHBIR HpHGOp 06B-
SICHAIIOT MO YacTAM, a 3aTeM OHH NPHBOAATCS B JeHCTBHe (H3MepeHHe
CKOPOCTH JIBHKEHHsI; H3MEHEeHHe Beca Tesia NPH PaBHONEPEMEHHOM JBH-
KEHHUM H Ap.).

HaunyyluMm B METORHYECKOM OTHOLUIEHHH SIBJISIETCS TaKoe pelleHHe,
KOria OOBACHEHHSI TNPOBOAATCA MNapalyielbHO C 3KCIePHMEHTOM.

! CM.: Yvye6uoe oGopynosanue no pusuke B cpeanei wkone. [ox pex. A. A. Io-
xposckoro. M., 1973, c. 453.
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OGbACHEHHS] M 3KCMEPHMEHT JIOTHYECKH C/HBaloTCA B OGWMA Hepas-
PHIBHBIH TpoLecC B BHJle YBJIeKaTeJbHOR H ybenuTenbHOA Geceabl yuu-
TeaAsd C Y4YalllHMHCH.

IleMOHCTpallHORHBIE ONBITH B CPeiHedl ILKOJE yalle BCEro MOATo-'
TaBJIHBAaeT H MOKa3biBaeT Ha ypoke caM yuHrenb. OfHaKo B psne Cay-
yaes eMy Tpefyercsi NOMOLIHHK — JaGopaHT. Tam, rae naGopaura wer,
Haflo TNPHBJEKATb JIJifl TOMOIIM ORHOrO-IByX YYeHHKOB, HaHGosee
CNnocoGHBIX K TaKo# paGoTe, H NOCTENEHHO BOCMHTHIBATH M3 HHMX Jabo-
paHToOB. 3TO NOMOraeT PasBHTHIO YYalMXCS M NPHHOCHT MOAb3Y Zeay.

3. METOAMKA U TEXHMKA REMOHCTPALMOHHBIX ONbITOB

Meronnka yue6HOro (pM3HUECKOro 3KCHEPHMEHTa M €r0 TeXHHMKa
NOYTH HepaspuiBHEL. MeX1y HHMH TPYAHO HaMeTHTb SICHYIO TpaHHLY,
N03TOMY lleJlecoo0pasHO paccMaTpuBaTh HX BMecTe. Pasnuuath xke
cjlelyeT METOAHKY H TeXHHKY MOATOTOBKH SKCIEpHMEHTa OT METOAMKH
ero NpHMeHeHHs B y4eGHOM npolecce.

Korza craBurca Bompoc o ToM, B KakKoM MecTe YpoKa CJaeiyer Mno-
Ka3aTb TOT HJIH HHOA ONBIT HJH NpoBecTH JaboparopHyio paboty,
9T06H HapsAy C APYTHMH NpHeMaMH NOAUEPKHYTb, PacKphiTh H CHe-
JaTh Gosee yOeAHTE/IbHBIM H3yyaeMblil MaTepHal, TO peub HAeT BooGlie
0 MeTOAHKe NpenojaBaHHA (PH3HKH. DKCNEPHMEHT B 3TOM CJyuae
npeanosiaraerci B 3aKOHUYeHHOM, oTpaGoTaHHOM BHJIe, KaK roToBoe
3BEHO, KOTOpPOe BBOXMTCS B TOM HJIH HHOM MecTe yueGHOro mporecca.

CoBceM apyroil, Gonee KOHKPETHOH M Y3KOH CTaHOBHTCH 3ajauya,
KOrja oTpabaThiBalOTCA OTAE/bHblE JEMOHCTPALHOHHBIE OMBITHI HJH
Jaa6oparopHble paboThHl, T. e. KOTAa peluaercd 3ajaya, Kak Booble LeJe-
coo0pa3Hee MpPOBOIMTH 3TH ONBITHL B KJjacce, KaK cjelyeT H3MEHHTb
M NPHCNOCOOHTL IKCIEPHMEHT K 3apaHee 3allaHHBIM YCJOBHAM. 31eCh
Ha MepBHI IVIaH BBHICTYNAeT METOAMKA H TeXHHKa 3JKCHepUMeHTa.

JlonycTim, 4TO HaMeueHO H3YuuTb 3aKoH Bofiasi — Mapuorra. C
9TOlf ULesbI0 MOAGHPAOTCH, HampuMep, JAEMOHCTPALHOHHBIA ONBIT C
CHJILG)OHOM H TeXHHYECKHM MaHOMeTpoM (CM. OmbIT 58) H COOTBETCTBYIO-
wpii maboparopHblii onbiT. PemaioT Bompockl: ¢ Yero HauHHaTh H3Y-
yeHHe — C JIabopaTOpHO# PaGOTHl MM C IEMOHCTPALHOHHOTO OMNbITa?
Kak Jsyulie mocTynHTh — noKa3aTb ONBIT H W3 HaGaIofeHHM# clesnaTb
BHIBOJ, O 3aKOHOMEPHOCTH HJIM CHayasla pacckasaTb H OOBSICHHTb CYTh
Jlesia, TOJAb3YACh CXeMAaTHYECKHMH YepTeXaMH Ha KJIaCCHOH JOCKe,
a 3aTeM OMBITOM MPOHJLIIOCTPHPOBaTh CKa3aHHoe? BriuepunBaTh JAH
rpapuK 3aBHCHMOCTH of6beMa OT JaB/eHHd NO JaHHBIM pe3yJ/bTaToB
JAEMOHCTPAllHOHHOrO OMBITa MJM JaBaTh rpaduK oTAejbHO? Jlerko BH-
JeThb, YTO 37leCb METO/IMKA H TeXHHKA JKCNepHMeHTa OTCYTCTBYIOT BOBCE,
a pelnaiorca oblieMeToAHYeCKHEe BONPOCH.

Ho Kak Tonbko Gyser o6palieHo BHHMaHHEe HA NOCTAHOBKY KaXJAOro
onbiTa, Ha cogyeTaHHe NPHOOPOB B YCTAHOBKE, Ha HX DacClojoXkKeHHe,
TO cefiuac Xke npuiercs pelwarb psA COBCeM APYruX BONPOCOB: O MOpPSAA-
Ke IeMOHCTpHPOBaHHA (C KaKoro AaBJieHHs yjo0Hee HAYHHATb OMNbLIT —
Gonblue WM MeHbIIE aTMoctepbl); O BhiIeJIEHHH BO BpeMms HaGJIOAeHHA
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€aMoro rJ1aBHOTQ, OCHOBHOIO (CHJb()OHA C BUHTOBLIM IIPECCOM H TEXHH-
YECKOr0 MaHOMETpa); Ha 4eM Npexle BCero Hallo COCPENOTOIHTH BHH-
MaHHe yyaluxcs (M3Mepelne oObeMa U JaBJEHHS 1O COOTBETCTBYIOLIHM
IIKajnaM ¢ AONYCTHMBIMH MOIPEIUHOCTAMH); YTO AONKHO OCTaBAaThCH B
TEHH KaK BTOpOCTeNeHHoe (COeNMHMTENbHHE TPYOKH) HJH COBCEM
BHIKJIIOYEHO M3 BHMMaHHMA y4almluxcs (WIapHUPHOE YCTPOHCTBO y BHH-
TOBOTO npecca) H T. A. Bor 370 M ecTh mpeAMeT METOAMKH H TEXHHKH
NIOCTAHOBKH H NPOBENEHHs IKCIEPHMEHTa, KOTOPbIM B 3TOH KHHIe yAe-
JIEHO OCHOBHOE BHHMaHHe H KOTOpH€ NPeACTaB/IeHb B ONIHCaHHH KaX/0ro
onbiTa. MeToaMKa K€ NpHMeHeHHs JKCNepHMeHTa B npouecce ofyue-
HHA JHIIb HaMEUeHa; OHA BHIpPaXKeHa IVIaBHRIM 00pa3oM B mnopGope H
MOCJIEN0BaTEIbHOCTH PACHoJIOKeHHS ONBITOB B KaXKAOM U3 maparpagos.

B cpennefi mkosne NpHMEHSIOT JABa crnocoba BOCIPHATHS IEMOH-
CTPALHOHHKEIX ONBITOB YYaIIUMHCSH, MOITOMY CYLIECTBYET Ta HJIH HHasf
MeToAuKa 3KcrnepuMenTa. OfuH K3 coco6OB MOXKHO CYHTATb OCHOBHLIM;
OH COCTOHT B MOJTOTOBKE M MoKa3e yCTAaHOBOK H ONbLITOB JJIsi Hemocpen-
cTBeHHOTO 0Go3peHHs. Jlpyrofi e 3aKiioueH B NpOELHPOBAHHM TeX
WM UHBIX TPUGOPOB M ONBITOB HAa 3KPaH AJsA Hab/IONeHHs 3a HX H30-
GpakeHHsIMH.

Ilps noAroToBKe ONLITOB [/l HeMOCPEACTBEHHOro 0603peHHus,
KaK INpaBWIO, MOJb3YIOTCH CHELHAJbHO CKOHCTPYHPOBAHHEIMH AJS
STOH LieJM JeMOHCTPAllHOHHHIMH npHGopamu. Ciofla OTHOCATCA M H3Me-
PHUTENH, W HHAMKATOpH, M OPHGOPHI Ha QTAeNbHbIE TeMbl. OHH OTJIH-
YajoTCS OT APYTHX NpHOOPOB NOCTATOYHBIMH pa3MepaMH, HaIVisAHBIM
pacmosiokeHHeM HauboJiee BaXKHBIX YacTell, KOHTPACTHOH pacKpacKoil
Jletasieil, BHIPa3HTEJbHBIMH HIKajgaMH, GONBLIHMH CTpesKaMH-yka3aTe-
JAsMH H T. n. B aTHX npuGopax 3apaHee mpeaycMOTpPeHO cbecneyeHHe
OCHOBHOTO TPeGOBaHHS — BHAHMOCTH.

OnHako mpHM MOHTHPOBAaHHH YCTaHOBOK, B KOTOPHIX ApHMEHAETCS
HECKOJIbKO NpHOOPOB, HEpeAKO NMPHXOAHTCHA HONONHUTENbHO npuberathb
K pasiMYHLIM TeXHHYECKHM NpHeMaM, YTOObl AeMOHCTPALHSA MOJIHOCTBIO
OTBeya/la MepeyrcJieHHHM paHee TpeGoBaHUAM (cM. § 2). Stu npuembt
CBOAAITCH K CJERYIOIEMY:

1) BHGOPY NJIOCKOCTH PaclooXeHHsI NpHGOPOB — BePTHKANbHOH
HJIH TOPH3OHTAVILHOM;

2) nmpHMeHeHHIO ocBellleHUs W ¢oHa — 4epHoro, 6enoro HAH Ma-
TOBOTO NPOCBEYUBAIOIIETO;

3) nopGopy NOAXOAALIHX HHAUKATOPOB ANSA HAUJIYUILErO BHISBJE-
HHSA Ha6/iofaeMoro mpomecca.

OG6LIYHO YCTAHOBKM MOHTHPYIOTCS C MOMOUIBIO IUTATHBOB M MOACTA-
BOK B BepTHKaJbHOH MJOCKOCTH, T. €. B HanGosee yAOGHOM pacrhoJo-
WEeHHH Ijs ofo3peHus (cM., Hampumep, puc. 1—23, 1—32, 1—48).
Ilpu aToM cTpeMATCA BBHISIBHTD IVIaBHOE M yOpaTh JIHIIHKE, OTBJIEKAIOIHE
BHHMaHHe JeTajii, T. €. CAeJaTh YCT2HOBKY BIOJIHE NOCTYIHOR AJisl
NOHHMAHHA NPH MHHHMaJbHOM HOSICHEHHH YUHTEJS.

B peaxux cayuasx, Korja 1o yCJOBHAM ONBITa TaKoe BePTHKAaNbHOE
pasMellleHHe HEBOSMOXKHO H YCTaHOBKA pAacrnoJiaraercsi B IJIOCKOCTH
KDBILKH CTOMA, TO NPHMEHSIOT IJNOCKOe 3ePKano AOCTATOYHBIX pa3Me-
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pos. Ero Gepyrt ¢ aByx cro-
PoOH H pacnoJaraioT Haj yc-
TAHOBKOH MOA YIVIOM K IUI0-
CKOCTH CTOJ1a, OJIM3KHM K 45°.
YTobul H306paxeHue ycra-
HOBKH MOIJIH YBHIETb BCe
yualluecs, 3epKajo, HE Me-
HAf yrja HakJoHa, MefJieH-
HO MTOBEPTHIBAIOT BOKPYT Bep-
THKaJbHOH OCH CHayajaa B
OIHY, a 3aTeM B ApYIyio
cropoHy (puc. 1).

Huorna npu cGopke yc-
TaHOBKH (€3 BTOPOCTENEH- puc . Ilemoncrpamus npHGOPOB H OMKTOB ¢
HBIX JetaJiell 060ATHCh HeNb- NoMOWbI0 NJOCKOrO 3epKana.
3a. Toraa ctpemsitcs caenathb
TaK, 4YTOObl OHHM GbIH MeHEee 3aMeTHHIMH, a OCHOBHOE B HabJofa-
€MOM OmbiTe BbilesAaoch pe3ue. C 3Tol Le/bl0 MPHUMEHSHOT COOTBETCT-
Bylomufi ¢on. Hanpumep, uepHelli ITaTHB Ha (oHe KacCHOH AOCKH
CTAaHOBHTCA MaJ/I0 3aMeTHLIM JJifl yJalluXcs, a JeMOHCTpalHOHHHI
MaHomeTp ¢ Gesoii IIKaJiofi, Hao6opoT, Gyler YeTKO BhiAensaTbes. Ec-
JIH 3T NpPEAMETH paccMaTpuBaTh Ha GesoM QOHe, TO KapTHHa Oygmer
0OpaTHOI.

Boabluoe 3HayeHHe AAS yBeJHYEHHS BHAMMOCTH HMeeT OCBelleHHe.
IIpy sipkoM GOKOBOM OCBEILEHWH H CPaBHHTEJbHO MeJKHe RETa/lH CTa-
HOBAITCA XOpOILIO 3aMETHLIMH: MBUTHHKH, JEIM, Napel — B BO3AYXe;
YaCTHHB! KPacKH, Ny3HpPbKH Bo3lyXa — B muAkoctd. Kpome Toro,
NYYKOM CBETa MOXHO COCPEAOTOYMTb BHHMaHHe YYallMXCAi Ha CaMblX
rJIaBHBIX 4acTsiX ycraHoBkH. Hanpumep, GbiBaeT monesHo NpHMeHHTb
WHOTAA NONOJIHHTEJNbHOE OCBellieHHe (IOACBET) TOrO MJH HHOTO H3Me-
puTeJbHOro mpubopa, 4ToGHl NPH BHINOJHEHHH OMNHITA JaXKe€ He3HauH-
TeJIbHOE MepeMellleHHe CTPeJKH M0 liKajle 3aMeTHJH BCe yuallliecsi B
XJacce.

Ins BLIPa3HTENBHOCTA ONLITOB MMEET 3HaueHHe MOAGOP HHAMKATO-
poB, 1O KOTOPHIM CYAAT O NpoTeKaemoM siBieHHH. Mujaukatopamu mo-
TYT CJAYXHTb: 3JIEKTPOHHBIH OCHHJJIOrpad, CTPeJOYHbe H3MEPHTeJb-
Hble OpHOOpPH, 3JeKTpHYecKash JaMIOYKa, OKpallleHHAas MXKHAKOCTb,
nyiaMs, ABIM, Nap, Ny3bIPbKH ra3a B JKHIKOCTH, 3BYK H T. J.

Ipennouturenbree, oco6eHHO B Hayajse oGyuyeHHsi QU3HKe, NOML-
30BaTbCsl MHAMKATOPaMK nepBUYHbIMH. Hanpumep, Bcem H3BecTHO,
YTO HarpeBaHHE 3a49aCTYI0 IPHBOIMT K BocnIaMeHeHHI0. [TosTomy Benbiu-
Ka B BO3AYIIHOM orHHBe (OMKT 68) HM y KOro He BbI3LIBAET COMHEHHS B
HarpeBaHHH BO3AyXa npH ObICTPOM CKaTHH. Ecau xe s sToro oneita
NPHMEHHTb B KadecTBe HHAMKAaTOPa TEPMONaphl C TajAbBaHOMETPOM,
YTO BMOJIHE BO3MOXHO, TO YUalUMCH MpeABapHTENbHO HAaJ0 NOKa3aTh
GhakT NoJNyyeHHs TOKa NpPH HAarpeBaHHH TepMONApHI.

Hpyro# npumep. B onute 103 (cM. puc. 2-111) yanuHeHue u cokpa-
LIeHHE TPOBOJIOKH MOKa3biBaeTCsl NMPH MOMOWM 6/10Ka CO CPaBHUTEbHO
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JJIMHHOH CTpesiKOof, MNepeMellaiolieiica no wkane. OueBHAHO, 3[ech
MOXXHO BOCHOJIb30BaTbCA M MYYKOM CBeTa, a 06 H3MEHEHHH HJIHHBI PO~
BOJIOKH CYAHTb MO IepeMellleHHIO «3afilyHKa» Ha sKpaHe. Bropoe 6bL10
661 MeHee L€1€CO000Pa3HBIM NOTOMY, YTO CJIOXKHee H TpebyeT npefBapH-
TeJbHbIX 3HAHHH 06 yCTpOHCTBe H AeHCTBHH ONTHUYECKOTO phYaras.

OnHako B crapumux KiaaccaxX CpPefHedl LIKOJB, TAe CBA3H Mexny
MHOTHMH OCHOBHBIMH fIB/IEHHIMH Y4YalUMCSl yXe 3HAaKOMBI, Nonbop
HHAMKATOPOB 3HAYHTEJIbHO ynpouiaercsa. B Kpafinem ciyyae um no--
KasblBalOT TaKHe CBA3M NpelBapHTeJ]bHO, a 3aTeM Ha 3TOM OCHOBAHHU
npuMeHAIOT U HHAMKaTOp. Takum o6GpasoM BBOAUTCS, HanpuMep, 3JeK-
TPOHHBIA oOcUHAIOrpad A0 H3y4YeHHS NOAPOOHOCTEH €ero yCTpoiCTBa
H JeHcTBHA.

Ko BTOpOMYy cnoco6y nokasa ONbITOB — NpPOELHPOBAHHIO — MpH-
XonuTcs npuberath IJaBHBIM O0pa3oM HOTOMY, YTO HeKOTOpble HeoG-
XOMMble J/I1 U3yYeHHs sIBJIEHHS] MPOTeKaloT B OYeHb MaJsbiX MacluTa-
6ax U YBEJHYUTb HX HE MPECTABJSETCS BO3MOXKHOCTU (MBIIbHEIE IL1EH-
KH, KalWJIspHble sBJeHHs, POCT KpPHUCTasljaoB M T. A.). Kpome Toro,
NpoeLUpOBaHHEM MOJb3YIOTCS, KOTAa Halo B YBEJIHUEHHOM MaciuTabe
NoKas3aTh BCeM Y4allliMCsl MHHHATIOPHBI NpPHOOP, PHUCYHOK, CXeMy,
uepTex.

OG6bIYHO MPUMEHSIOT CJEAYIOMMe BUABI IPOCLHPOBAHHSA: BEPTHKAJb-
HYIO H FOPH30HTAJbHYIO IHaNPOeKLHH, STHNPOEKIUHIO U TEHEBYIO NIPOeK-
uuio. Bece oHn ofecneuynBaloTcsl crnelHasbHON NMPOEKIHOHHOH anmapa-
TYpO# H OTleJbHbIMH NpubopaMH Ans AuanpoekiyH. [TocnenHue uarora-
BJHBAIOT H3 MPO3pPayHbBIX MaTepHasoB (dallle H3 OPraHHYECKOro CTeKJa)
H HMelOT Majble pa3Mepbl: KOHTYPH 3THX NPHOOPOB JOJXKHBLI BIIH-
CHIBaThCS B IJIOCKOCTb JIMH3bl KOHIEHCOPa NPOEKLHOHHOro anmapara.

OcoGoe MecTO 3aHHMaeT cpelu AHACKONHYECKOro MPOelpOBaHHS
MHKponpoekuusi. B Kypce ¢u3HKH cpefiHell 1IKOJbl K Hell NPHXORUTCH
npuberatb CpaBHHTENbHO peAKO, H CNEHAJbHOrO IpHCNOCob/eHHd
JAas sToit nenu I'naByureXnpoMm B HacTosiee BpeMs He HU3rOTOBJIfET.
OnHako MUKpPONPOEKLHIO MOXKHO NOJAYYHTb Ge3 KakuX-JHOO CJI0MHBIX
npucnoco6neHnil, BOCMONb30BABIIHCh OIXHHM H3 BLINYCKaeMLIX B Ha-
CTOsillee BpPeMsi MHKPOCKOINOB — LIKOJNIBHBIM HJIH OHOJNIOTHYECKHM H
THIHYHBIM JJI1 CPelHell IIKOJIBI MPOeKUHOHHEIM anmapatoM POC-115
(cM. § 5). ’

3HauuTe bHO Npollle SMHCKONHYECKOE H TeHeBOe IMpoelHpoBaHHUE.
IlepBoe K3 HUX NPOBOAMTCSH C MOMOMIbIO BhimycKaemoro I'iaByurexnpo-
MOM 3MHJMAacKona, KOTOpHIl MO3BoJisieT NMOKashiBaTb Ha 3KpaHe C He-
06X0oAMMBIM YBeJIHUeHHeM rpaguuecKHe MaTepHasibl M3 KHHMT H XYypHa-
JI0B, HeGoJIbILIHE TIOCKHE NPHOOPHI, @ TaKXKe AHANO3HTHBHI.

Ins Broporo (TeHeBOro) NPOELUMPOBAaHHA JOCTATOYHO HMETb 3a-
KPHITHI/l OT ayAHTOPHH HCTOYHHK CBeTa, GIH3KHIA K TOUEYHOMY (3/1€K-
TPHYECKasi aBTOMOOM/IbHAs JIaMIIOYKa, JeKTpHueckas Ayra), H 3KpaH.
Paccrosinie oT HCTOYHHKA CBeTa JO Npoenupyemoro o6bekTa H 3KpaHa
noAGHPAIOT 3KCIIEPUMEHTANIbHO: YBeJHYeHHOe TeHeBOoe H300pakeHHe
JIOJKHO He BRIXOIHThb 33 Tpefesbl 3KPaHa M GbiThb JOCTATOYHO PE3KHM,
yToGbI MOXKHO GbLIO BHAETh BCE JETaJIH.
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4. OBOPYAOBAHUE KNACCA-AYAUTOPHUMH
4N AEMOHCTPALMM ONLITOB

Cepbesnbie Tpe6OBaHMsA, KOTOPble B HACTOfllee BpeMs NPEAbLAB-
JAIOTCA K yYeOHOMY 3KCNEepUMEHTY Mo (H3HKe, 3aCTaBJSIOT HMeTb B
¢u3HYecKoM KaGHHeTe KaxkAoH CpeAHed WIKOJLI CrelHajJbHoe 0Gopyao-
BaHHe [l NpoBeleHHs JAeMoHCTpauuii. Be3 Takoro MM HH M a Ja b-
HOT O OCHOBHOro 06GOpyHOBaHHS MOXXHO MNOKa3aTh JiHIIb HEMHOTHE
H3 0053aTe/IbHLIX ONLITOB, ONMUCAHHBEIX B 3TOH KHHTe.

LenTpanbHEIM MECTOM, Ije NMPOBOAATCH AEMOHCTPALHOHHBIE OMbITHI
B KJacce-ayIHTOPHH, CJIYXKHT JHEMOHCTPAlHOHHBIH CTOM pa3MepoM
npubausutesnbHo 300X 80 cm u Bricotolt 80 cm. JIns ynoberBa o6oape-
HHsl CTOJI NPUMNOAHHMaeTCA Haj nojoM Ha 25—30 cM, T. e. ycTaHaBjH-
BaeTCA Ha HeGosbluoi moMocT (paGouee MeCTO YUHTeNsl) nepel HacTeH-
HOH KJaccHoil Rockoit (puc. 2).

K crony ¢ onHoli CTOpOHBI JOMKEH OLITh NMOABEAEH 3JEKTPHUYECKHI
TOK, C JpYroii — BOJONPOBOA ¢ PaKOBHHOH H CJMBOM, a B CepefHHE
CTOJIa MOJ, KPHIUKOH — ra3 ¢ ABOHHBIM KpaHOM. TOK HyXKeH nepeMeH-
HbIA-H nocTosiHHBIN 127 uam 220 B ¢ BO3MOMKHOCTBIO IJIABHOTO pery-
JIHPOBAHHSA HanpsiXKeHHs OT HyJs A0 MakcuMyma. C 3Toii Lesblo Nojib-
3YIOTCSl pacHpeneNUTETbHEIM HIHTOM HJIH 3aMEHSIOLIHM ero NepeHOCHHIM
6JI0OKOM 3J1eKTponuTaHHsA (MoWHOCThIO okono 2 KBT). Kpan Bo-
JIONpoBoja CJefyeT MOMeCTHTb HEMHOro BHILIE KPBHIUKH €TONAa H HMeTb
IJIS Hero HacajKy, IO3BOJSIONYIO HalleBaTb PEe3HHOBbE TPYOKH pas-
Horo snaMerpa. I'as ucnosb3yercs TyiaBHHIM 06pa3oM JJisi HarpeBaHHs
H MOXeT OBbITb 3aMeHeH APYIHM MCTOYHHKOM TellJia, €CJiH B IIKOJbHOM
3JlaHHH HET BBOJA rasa. MoxHo o6oiiTHCh C MEHBIIHM YR0OcTBOM 1 Ge3

Puc. 2. OGopynoanse Kjacca-ayJHTOPHH AJisi AEMOHCTPALHH OMBLITOB,
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BOJIONIPOBOAA, €CJH BOCIOJNb30BaTbCA HEOO/NBIIMM 6akKoM € OTBOLHOM
pe3nHoBOH TPYOKOH H BeApPOM A/ CJIHBA BOZHIL.

B6an3u OT JeMOHCTPaLUOHHOIO CTO/MA CJelyeT PasMecTHTb yIpas-
JieHHe IITOpaMH [/l 3aTeMHEHHS OKOH, BBIKJIIOYATeNb 3J1eKTPHYECKOTO
OCBellleHHs KJlacca-ayAMTOPHH H JHUCTAHILIOHHOE BKJIIOUEHHE H BHIKJIO-
ueHHe KHHOIIpOeKTopa.

IpoekunonHeli 3KpaH pa3MepoMm mnpuGan3uTeabHo 160X 140 cm
yro6Hee BCero UMeTb MOCTOSHHBIN, HECBEPTLIBAIOIIMMNCS, MOABEIIEHHBIH
HaKJIOHHO HaJ KJaccHoi JAockoi. Ha Hero MoXHO npoenupoBsaTb npH-
60pbl H JUaNO3HTHBLI NPOEKLHOHHBIM annapaToM, NOMELIEHHBIM NPSMO
Ha JeMOHCTDalHOHHOM CToJie, H KHHO(DHJbMBI KHHOannapaToM, pac-
MOMIOXKEHHBIM B KOHLE KJjacca Ha CleLMajbHOM CTOJIHKE.

Ha stor 3KpaH mpoenupyiorcs B Bule TeHH H BOJHHEI Ha Boje. C
STOfl LENblo B cepefHHe CTosa (CO CTOPOHBI K/JAacCHOH JOCKH), B €ro
MOACTOJIbE, MOHTHPYIOT JiBE NpPOUHble BBIIBHXKHBIE pefiku. Ha HuX Bo
BpeMs ONbiTa H yCTaHABJIHBAIOT BOJHOBYIO BAHHY CO CTEKJ/ISSHHBIM JIHOM,
a noj He#d — «TO4YeUHLI» HCTOUHHK cBera. Eciu BaHHA HOBOH KoOH-
CTPYKIHH C BJIOXEHHLIM Ha JHO IJIOCKUM 3€pKajloM, TO BOJHEI JEMOH-
CTPHPYIOT Ha 3KpaH NPAMO CO CToNa.

B HekoTOpBHIX 1IKONaX HMEICTCA CaMOpery/upyIoliHecs: o BepTHKa-
Ju (noiBecHblEe) 3epKajibHble TajJbBAHOMETPHI BLHICOKOH YYBCTBHTEJNb-
HocTH. TaKoi rajbBaHOMeTp LesecOo0pa3HO YCTAHOBHTb Ha 3afHel
CTeHe KJjacca-ayAMTOPWH M OCBETHTENb HaJaJUTh TaK, 4To6hl J0CTA-
TOYHO FAPKHH «3aflunK» OT MoOBOpauuBalOLlerocs 3epKajna mnajaj Ha
WKaay, Paclo/IOXKEHHYI0 Ha CTeHe MeXAY KJacCHOH NOCKOH W Npoek-
HOHHBIM 3KPaHOM, Kak nokasaHo Ha pucyHke 2. lllkana BcraBasiercs
B Na3bl H MOXKET B HHX JIETKO MepeABHraTbca A YAOOCTBa YCTAaHOBKH
Ha HYJb.

OT 3aXXHMOB rajJbBaHOMeTPa H OT OCBETHTeJs CJeAyeT cleJaTh
NPOBOAKY K HeGOJbLIOMY LIMTKY, PacHONOXKEHHOMY PSLOM C KJacCHOH
JIOCKOH, 4TOGBI MOXHO GBUIO MO/Ib30BATbCS rajJbBaHOMETPOM C pabo-
4yero Mecrta yyutens.”Ha stoM muTKe yqoGHO COCPEAOTOUUTb H BBIK/IIO-
yaTelb 3JEKTPHYECKOTO OCBelleHHS, O KOTOPOM TOBOPHJIOCH BHILLE.

Ecnn Takoro rasbBaHOMETpa B ILKOJIE HET, TO €r0 C YCNEeXOM MOXKET
3aMeHHTb INePEeHOCHbIH YYBCTBHTE/bHBIH JEMOHCTPALVOHHBIN TraJjbBa-
HoMeTp M1032 (cM. c. 98). OH He Tpebyer Kakoil-HGo cheuyabHOMN
YCTaHOBKH, BCErja rotoB K paGoTe M MOXET NPHMEHATbCA HOYTH NPH
MOJIHOM OCBellleHHH ayIAHTOPHH.

B 1eMOHCTpallHOHHOM CTOJIe MOJIE3HO MMEThb JBa HeGOJbLINX IIKad-
YHKa H OJMH BBLIIBHXKHOA fIIHK, CAENAHHBIH 110 CTAHAAPTHLIM pasMepaM
yueOHBIX CTeHHBIX Tabauil. B mkadunkax cienyer xpaHutb HaGop ray-
XHX SILHKOB-IIOACTAaBOK DPAa3sHOro pa3Mepa, KOTOpble ObIBalOT Heo6Xo-
IMMBbl JJIs1 YAOGHOTO PAcroyoXeHHs MpPHGOpOB B Pa3/IHYHBIX YCTAHOB-
KaXx u ocofeHHO NpH cOopKe s/jeKTpHuecKux uened (puc. 3). B smmxe
Xe cTona yaoGHO nmomellaTh ydyeGHbIe TaGuMubl, NPHIOTOBJEHHHE /IS
JaHHOTO ypoka. Bo BpeMsi pacckasa yuurens TaGuHUBI MOOYepPELHO
BLIHHMAIOT U3 CTOVIA H C MOMOLIBIO 32)KHMOB NOBEIIHBAIOT Ha KJIACCHO
nocke. C 3TOH LesbIO H /151 HEKOTOPBIX OMNBITOB, MPOTEKAaIOWUX B IJIO-
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CKOCTH K/IaCCHOA JOCKH, Haj Hei
Hal0 YyKpenuTb MO BCeft AJMHHE
KPYIJALIA MeTaIHYeCKHH NpYTOK
HJIH TPYOKY C NepeBHXKHBIMH 3a-
KHMaMH. ’

CGoKy KJaCCHOH HOcKH (Ha ee
pame) XpaHHTCA yKa3Ka, ee BCTaB-
JISIOT B BEPTHKAJIbHOM MOJIOXKEHHH
B MpYXHHSLHKE 3aXKuMH. [lox no-
CKOi (MeX1y ee pamoil H NOJIOM)
MOABEIIHBAIOT HeGOJbILYIO Jepe-
BAAHHYIO NaHeJb, HA KOTOpPO# pac-
NOJIaraloT KJacCHHIE YepTexHbie
HHCTPYMEHTHI: JIHHeHKY, YrOJIbHH- N
;m, I)paucnopmp H LHPKYJb \:__‘
puc. 4).

Taxci oGpasow, wa cooew pa- P, 5, Aewoncrpaionas ycraronre
6GoueM MeCTe yuyHTesNb MOXET CBO-

GOJHO NOAb30BATbCH 3JIEKTPHUEC- a a

KHM TOKOM, BOJOH, Ia3oM, 3aTeM-
HEHHeM OKOH, 3JIeKTPHYeCKHM OC-
BellleHHeM, NPOeKLHOHHBIM 3Kpa-
HOM, KJIaCCHbIMH YePTeXKHBIMH NpU-
HajiexxHocTaaMe. OH  Moxer C
YROGCTBOM COOHpaTh BCe HeoGXo-
JuUMble  YCTAHOBKH, NPHMEHATb
pasanuyHble BHABI JHANPOEKUHH H
y4yeOHble TabMHLbI.

IIpu Taxkom obuieM oGopynoBa-
HHM JIHIIDb B PEfKHX CJAY4asiX MPH- Puc. 4. IlaHesb C KJaCCHHMH YepTex-
XOIMTCA TpHOGEraTb K NpHGOpaM HbIMH HHCTPYMEHTaMH.

BHe pabouero mecra yuuTens. Ha-

npHMep, NJIS SMHNPOEKLHH NMPUXOIMTCA pacnosaratb SMHAHACKON BO
BTOPOM PsAAY YYeHHYECKHX CTOJIOB (CUMTasi OT JIleMOHCTPAlHOHHOTO
cTosa), 4TOOH NpoeLHpyeMoe H300paKeHHe YJIO0XKHIOCh Ha HaKJOH-
HOM 3KpaHe; UJH YCTaHaBJHBaTb HeOOJIbLIOH IEePEHOCHBIA 3KpaH Bja-
JH OT JEMOHCTPAllHOHHOrO CTOJIa JJIl MOJMY4YeHHs Ha HeM CreKTpa
JOJIXKHOTO pa3Mepa, KOrja NoJb3YIOTCsl NPU3MOK NPAMOTo 3PeHHs; HIH
co6HPaTh YCTAHOBKY C AMINONEM B ADYroM KOHIle KJacCa-ayAHTOPHH
JJisl MpHeMa CHrHaJja OT reHepaTopa 3/eKTPOMarHHTHBIX KoveOaHuH.

B ocHOBHOM 06OpyAOBaHMM Kaacca-ayRHTOPHH (H3HUECKOTO Ka-
6uHeTa HHOrAa NPHMEHSIOT HEeKOoTOpble aBTOMaTHuYeckHe YCTPOHCTBa.
MoxHo, HanpHMep, CMOHTHPOBATb 3aTeMHEHHe TaK, YTOObI LUTOPH 3a-
KPLIBaJAHCh H OTKPHIBAJIHCH C TIOMOLIBIO 3/1€KTPOJBUIaTeNss H NPH 3TOM
AaBTOMATHYECKH BKJIOYAJach M BHIKJIOYa/aCh CHIHaJbHas JaMIouka
HJIH TIOJIHOE 3J/1eKTPHYecKoe ocBellieHHe. MOXXHO ¢ MOMOLIbIO 3JIEKTPO-
IBHraTejis ONyckaTb W NMOAHHMATb NPOEKUHMOHHEIH 3KPaH H NPU 5TOM
aBTOMATHYECKH BKJIOYATb 3MHMAHACKOIN, NPOEKUHOHHBI annapar HJiH
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KHHOMPoeKTop. MoxHO cAesnaTh npucnocobieHHe A aBTOMAaTHYeCKOM
CMeHHl HaNo3HTHBOB B NPOEKIIHOHHOM annaparte u Ap. OnHako Hano
HUMeTb B BHAY, YTO BCAKOE, JaX<e He OYeHb CJOXKHOEe, aBTOMAaTHUYECKoe
YCTPOMICTBO CBSI3aHO CO 3HAUHTEJbHbIMH MaTepPHaJIbHLIMH 3aTpaTaMH.
JIio6oe aBTOMaTHYECKOE MPHCNOCOGIEHHE AOIKHO paboTaTh B IUKOJb-
HBIX YCJIOBHAX Ge3yKODH3HEHHO H CJYXHTb NpUMepoM AJs Nponaral-
Abl HIeH aBToMaTH3auuH. CiiefloBaTesIbHO, TaKoe MpUCHOco6IeHHe KoK=
HO OBbITb BBLINOJIHEHO OTJIHYHO, M3 NEPBOKJACCHBIX MaTepHaJoB U obec-
neyeHo HajjexamuM yxofoM. [losToMy BBOIAHTH aBTOMaTHKY B OCHOB-
Hoe ofopyfoBaHHE LIKOJbHOTO (H3HYEeCKOro KaGHHETa MOXKHO TOJBbKO
B cjyyae, KOrZa B 3TOM eCTb HACTOSITe/bHast He06XOAMMOCTb H BO3-
MOXHO BBITIOjIHEHHE YKa3aHHBIX BHILE YCJIOBHH.

Bce onncanHoe 3jech JaeT JHIIb obliee npeAcTaBieHHe 06 OCHOBHOM
o6opy/AoBaHHH, KOTOPOE Hal0 HMeTb B ¢u3HueckoM KaGuHere. QOue-
BHJHO, KpOMe 3TOro, HeoGXOAHM MOJIHBIA KOMIVIEKT JeMOHCTPAaLHOHHBIX
npHOOPOB 1O BCeM pa3fesaM Kypca (pusHKH. 310 06OpyHOBaHHE C He-
06XoAHMOH NOAPOGHOCTHIO H YKa3aHHEM XapaKTePHCTHK ONHCAHO B crie-
uManbHO# JHTepaTypel. BHOBb ke CKOHCTPYHDOBAaHHBIE H TOKa Majo
H3BECTHbIE yUHTe/IsM NMPHOOPHI ONHCAHbI B NAaHHOH KHHre. DTO CAENaHO
B HayaJje OTAe/bHLIX IV1aB H Naparpados HIH B CAMHX ONHCAHUAX OIbI-
TOB, TIJile¢ NPHMEHSIOTCS HOBBIE NPHOOPBI.

5. NPMBOPLI, OBLWME ANA BCEX PA3AENOB KYPCA

K o6mumM npu6Gopam, KoTopble MPHMEHSIOTCA B JEeMOHCTPALHOHHBIX
OMbITaX BCEX pasfe/ioB Kypca (U3HKH, OTHOCATCH: NMPOEKLHOHHbIA an-
napart, 3NHAHACKON, OCBETHTEJb IJIsl TeHEBOro NPOELHPOBAHHA H MOJ-
CBETa, HACTOJBHBIH 3KpaH. DTH npHGOPH MOLPOGHO OMMCAHBI B METO-
JAHYECKOfi JIMTepaType, MO3TOMY OTPAaHHYHMCA 3/eCh JIHIIb HEKOTOPLI-
MH 3aMeYaHHSAMH.

Mpoekunonnniii annapar ®OC-115. [na nonyueHus npsmoro H3o-
OpaKeHHA Ha HAKJOHHOM 3KpaHe OGBbEeKTHB annapara CHabxeH MJoc-
KHM 3epKajioM. OfHaKo 3HauUHTeJbHO YJAOOHee BMECTO 3epKaja MoJb-
30BaTbCA TaK HasbmiBaeMo#l 060poT-
Hoit mpusmoit (puc. 5). [Ilostomy,
eCJIH NPeACTaBHTCA BO3MOXHOCTb, Ha-
o cenath Takylo 3aMeHy. Kpome
TOro, HeOGXOIHMO JOHOJHHTEJNbHO
npuoGpecTy AYTOBYIO JlaMNy H PTYT-
Hyio Jgamny IIPK, nomeumeHHyio B
Kopnyce ¢ GHIbTPOM, IPONYCKAIOWHM
yJabTpacgHoneToBbIe My4YH. STH NpHGO-
pbl MPHCNIOCOGJIEHB! J/151 YCTAHOBKH B
pefiTepbl Ha CKaMbe IPOEKIHOHHOrO
annapaTa, HO MNPOAAIOTCS OTAENBHO.

Puc. 5 OGoporuas npusMa B onpase:
1
| — obofima; 2 — och; § — mAaHKa; YueGHoe oOopynoBaHHe Mo (u3anke

4 — KONBbUO AN MOCagKH Ha o6bekTws. B cpelneli mkome. [lox pex. A. A. [Ilo-
Kpoeckoro. M., 1973.
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Puc. 6. Cxema ycTaHOBKH I/t BEPTHKAJILHOH MPOEKILHH:
1 — KouAeHcop, 2 — npeaMeT; 3 — OGBEKTHB;
— ofopoTHasi MpU3Ma.

YCTaHOBKY A/l BEPTHKANbHOM AHANPOEKUHH Pas3jHYHBIX [PHGOPOB
cobupaloT M3 JeTajell NPOEKUMOHHOrO anmapaTta no cxeme, IoKa3aH-
HOM Ha pHCyHKe 6. VICTOYHMK CBeTa IOMELLaeTcsi B I/1aBHOM (poxyce
nepBOH JIMH3bl KOHJeHCopa. Jlyuu CBETa NPeJOMJAIOTCS B Hedl W Ma-
pajiesIbHbIMH NYYKaMH NajaloT Ha BTOPYIO JIMH3Y. 3ieCb OHH CHOBa
NPeJOMJSAIOTCA M BBLIXOAAT H3 KOHAEHCOpa B BHJE CBETOBOrO KOHYcCa.

IpoeunpyeMbiii 06BEKT YCTaHaBJHBAIOT Tepel KOHAEHCOPOM Bep-
THKaJIbHO Ha TaKOM PacCTOSIHHH, YTOOB CBETOBOH KOHYC OCBelllaJ €ro
NOJIHOCTbIO. 3areM, nepemellass OGbeKTHB BAOJb ONTHYECKOH OCH
KOHJleHCOpa, MNOo/yyaloT Ha 3KpaHe NOCTaTOYHO pe3Koe, HO oOpaTHoe
n3obpaxkenne o6beKTa.

Urto6bl monyuuTh H306paxkeHHe npsiMoe, Ha OOBLEKTHB HAJEBAIOT
060pOTHYIO NpU3MY, KOTOpas AO/IKHA OXBaTbiBaTb CBOEH IPaHbiO BeChb
Ny4YoK CBeTa, BLIXOAALMIA W3 of0bekTHBa. EciH HCmoONb30BaThb BepTH-
KaJIbHO PacnoioXKeHHBI 3KpaH, npsimoe H3o0pakeHHe yA0GHO MOAy-
4aTh C MOMOIIBIO BbINYCKaeMOrO NPOMBIIIEHHOCTbIO CIENHaJbHOTO
00beKTHBa, Yy KOTOPOro BHYTPH KOpNyca BMOHTHPOBaHa Masasi 060-
porHas npu3Ma. C MeHbLINM YROGCTBOM npsiMoe H306paKeHHEe MOXKHO
NOJNyYHTb M C NOMOIIbIO IVIOCKOrO 3epKaja BMeCTO NpH3Mbl. Toraa
YCTaHOBKY COGHpalOT Nno pPUCYHKY 7.

Ins ropusoHTaJbHOH JMANpPOEKUHMH anmapaT mNepecTpauBaloT H
YCTaHOBKY COGHpalOT 1O cXeMe, NoKasaHHO#A Ha pucyHke 8. OHa oTJH-
yaeTcss OT Npelbiaylledl JHIIbL TeM, YTO NapaJJejbHbie MYyYKH CBeTa,
BBIXOJfIIMEe M3 NepBOH JIHH3BI KOHJEHCOpa, HalpaBJflOTCA Ha NJIOCKce
3epKaJjio, OTPaXKaloTCs OT Hero M IonajaioT BO BTOPYIO JIHH3Y, pacro-
JIOXKEHHYIO Telepb FOPH3OHTaNbHO. JTY JIHH3Y HAKPHIBAIOT NpeloXpa-
HSIOIleH CTeK/IAHHOM NJIaCTHHKOM, a Ha Hell B TOPU30HTAJbHOM M0JI0XKeE-
HHH pacrnoJiaraloT oGbeKT.

YTo6Bl MOJYYHTh MUKPOMPOEKIHIO C NMOMOILbIO NPOEKUHOHAOIO am-
napara, YCTaHOBKY COGHpAIOT MO CXeMe, NMOKa3aHHON Ha pucCyHKe 9.
ITpu 3TOM MHKDOCKOM KpensT Ha CKaMbe annapara ¢ NOMOLLbIO POCTO-
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Puc. 7. Cxema ycTaHOBKH
_ Al NIOJIy4eHHs Ha 3KpaHe
1. NpAMOTo 3epKaJbHOro H306-
— ] paxeHus.

-
] Puc. 8. Cxema YCTAaHOBKH AN
ﬂ bl TOPH3OHTANbHOM AHANPOCKIHH.

Puc. 9. CxeMa ycTaHOBKH A BePTHKAJAbHOA MHKPONPOEKIHH:
§ == TenaoBOR GHALTP; 2 me NpPeAMETHHA CTONHK; 3— NpeAMeT; 4 — OOGBEKTHB MHKDOCKONa.



ro CToJiMKa, mpujaraeMoro K npuGopy. Buelinuit Bup coGpaHHOl Ta-
KHM o06pa3oM YCTaHOBKH NOKa3aH Aasee (puc. 2-89).

Anupnackon ['aByyrexnpoma, BeINYCKaeMBIH AJsl CPeHEN LIKOJEI,
CXeMaTHYeCKH NpejcraBjeH Ha pucyHke 10. ¥ snupmackona peduiek-
Top I MoxeT mepeMematbcs. Korna oH HaXoOfHTCS B MOJIOMEHHH, IO-
Ka3saHHOM Ha DHCYHKe CIVIOIIHbIMHM JIHHHSIMH, NPHGOP CIOYXKUT B Ka-
yecTBe 9 M H C K o 1 a. CseT OT JlaMnbl H OTpaXXeHHBIA OT pedieKTopa
najaeT Ha HaXONMILMHACA BHH3y OTKHAHOH CTONHK C PacloJOXMeHHBIM
Ha HEM IJIOCKMM NpPEAMETOM 2, OTPaXKaeTcsl OT HEero H C IOMOIIbIO MJIO-
CKOro 3epKana 3 Hanpasaserca B o0beKTHB 4. Ha skpaHe nosyuaercs
H300paxeHHne NpeaMeTa.

Ecnn peduektop nepesectu B Apyroe noJoXKeHue, NOKa3aHHOE Ha
PHCYHKe MyHKTHPOM, TO IIPHGOP CTAHOBHTCA L HAaNPOEKTOpP OM.
CaeT OT JiaMmbl HanpaBJaAeTcsi B KOHUEHCOP 5, OCBelllaeT AHANO3HTHB
U nonajaer B o0beKTUB 6, a 3aTeM Ha 3KpaH.

YnpaBieHHe nuAMacKonoM oueHb npoctoe. Hamo TonbKo 3apanee
NPaBHJIbHO YCTAaHOBHTb H 3aKPENHTb JiaMOy: ee ChoHpaJjb AONXKHA IO-
MellaTbecsl B IVIaBHOM (hOKyce JIMH3bI KOHEHCOopa.

K snuckonnyecKoMy NpOelHPOBAHMIO HHOTAA NPUXOAMTCHA NpPHOe-
raTb H 6e3 snuAavackona, HanpuMep NP NPOELHPOBAHHH HA 3IKPaH
B OTPa)K€HHOM CBETE€ MBUIbHBIX IUIEHOK, 3€PKasbHOH IIOBEPXHOCTH
rurpoMerpa H Ip. B Takom caydae ycraHoBKY co06HpaloT no cXeMe,
noka3aHHO! Ha pHcyHKe 11.

OceeTHTesb NpocTOH KOHCTpYKuuH (puc. 12), npenHasHaueHHbIH
AJs TEHeBOTO NPOELUHPOBaHHf, OTHOCHTCA K YHCJNY CaMOAEJbHBIX
npu6opoB. OH C ycHeXOM MOXKET NpHMEHATbCA AJs MOACBETa, a TaKKe
B OMHITaX C HH(PaKPaCHBIMH JIyYaMH.

OcBeTHTEJIb COCTOMT M3 MKECTSIHOro Kopmyca I B BHJe HeGOJIbLIOTO
IHJHHADA C OTBepCTHEM Ha GOKY, aBTOMOGHJbHOM Jamnbl THna A-20
(6 B) ¢ natpoHoM 2, cbeMHOH LMAMHIpPHUYECKOH AnadparMbl 3, HMelo-
Iled TPH OTBEpPCTHS Pa3HOTO AHAMETPa, H CHEMHOrO BOFHYTOrO 3ep-
Kana-pediekropa 4, NO3BOJAIOIIErO NOJYYaTb MOYTH NapaJJielbHbli
ny4ok syuefl.

B BepxHeil yacTH LHJIHHAPHYECKOH AvapparMbl HMeETCs OTBEPCTHE,
npeAHasHaYeHHoe A/ BEHTHJSLHHM W OXJaX{AeHHA jamnbel. Huxe mox
3THM OTEEPCTHEM TIOMellleHa KpyrJas NJacTHHKa, 3aropaxupalollas
npsiMOfi BBIXOJA CBeTa OT JaMNbl Hapyxy.

Kopnyc ocBeTuTesss yYKpensieH Ha TOJNCTOCTEHHOH MeTaJyIHYeCKOH
TpyOKe, YTO AacT BO3MOXHOCTb 3aXKuMaTh npubop B Mydre LITaTHBA
B pa3/jHyHbBIX NosiokeHHsX. Uepes 3Ty Tpy6KY K NaTpoHy NOABOAMTCS
LIHYp C BUJIKOH Ha KOHIIe.

KpaH HacTOJMbHbIA, nepeHocHbIH, pasMepoM 50X 35 cM (puc. 13)
HaXOIWT WHPOKOe NpuMeHeHHe B HH3HUeCKOM KaGHHeTe NPH HACTpOii-
Ke ONbITOB H BO BpeMs! JleMOHCTPAIlUH YCTaHOBOK, A/l KOTOPHIX CAYRKHUT
¢oHoM. IIpuGOp COCTOMT M3 paMKH, BHYTPH KOTOpOH HaTsIHyTa moJay-
npo3pauHasi XJOPBHHHJIOBAs IJIEHKa, H ABYX JIerKO BbiHHMaeMbiX ¢a-
HEepHEIX QHUJEHOK, KOTOpHIE 3allHIIaloT IIeHKY ¢ ofenX cropoH. Onna
M3 HHX TOKphiTa YepHOH MaToBOH Kpackoi, a Apyras — Genoii. bBes
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Puc. 10. Cxema snu- u ina-
TNPOEKUHH B SMHAHACKONE:

1 — JnamMna ¢ pedaeKTopoM;

2 — npeamer; 3§ = NJAOCKOe

sepKajo; 4 — O0BeKTUB JpNs

SNHNpPOEKNHUH; 5§ — KOHACHCOD;

6 — o6LeKTHB JAAA ARANpo-
€KILHH.

Puc. 11. Cxema ycranoskn aas
STHNPOEKUHH:

] — OCBeTHTeNb C JIAMMOA M KOHREH«
CopoM; 2 es npepmeT; 3—06LEKTHB.

Puc. 12. Ocpetnrens Ansi TeHEBOro NMpo-
ellHPOBAHHA H NOACBETA:

] — KOpNyC OCBETATENA; 2 — ABTOMOOHJb -

Haf Namna; 8 — UHAMHADHYECKAs AHad-

parMa; 4 -~ BOrHyTOe SepKaJio-pedseKTop;
5 — OCBETHTENb HA WITATHBE.



dUNeHOK NpH SIPKOM 3ajHeM oCBe-
IeHHH XJIOPBHHUJIOBas NJieHKa cTa-
HOBHUTCA YAOGHBIM (pOHOM AJSA pac-
CMAaTpPUBAHHA INPEIMETOB <«Ha INpo-
cBeT» (OKpacka KHAKOCTeH, LBETHOE
CTEKJIO H T. A.).

DKpaH HMeeT OJHY HOXKY, KOTO-
pasi NO3BOJISiET CTaBHTh €r0 BEPTH-
KaJIbHO B JIBYX NOJIOXKEHHAX — ILH-
POKOH HJH Y3KOH CTOpOHOH, — B
3aBHCHMOCTH OT YCTaHOBKH, HJIfl KO-
TOPO# 3KPaH CAYXKHT (POHOM.

Kpome onucanHbIX, ecTb H JApY-
rie npu6Gophl OOLIEro Ha3HayeHHs.
IToutH Bce OHH OTHOCATCH K YHCIY
BCIOMOTaTe/IbHbIX B (PU3HYeCKOM Ka-

Puc. 13. 3kpan ansa uepHoro, Gesnoro
H TIPOCBEYHBAIOLLErO HOHOB.

GuHere. M3 Takux npuGopoB Gosiblie APYrHX MOJYYHJH pacnpocTpa-
HeHHe rpadnpoekTop (Komockon) M Auanpoektop «Ceer» (HX CXeMbl

noKasaHbel Ha pucyHKax 14 u 15).

Puc. 14. CxeMa rpacdnpoektopa:

1 — namna ¢ pediieKTopoM; 2 — KOHAEHCOD
H3 Tpex JHH3; 3§ — MJIoCKOoe  3epkKaJto;
4 — npefiMeT; 5 — OGBEKTHB C IMJOCKHM

3epKasioM.

[m————————=n

Puc. 15. Cxema jauanpoekropa «Caers:
1 — namna ¢ pedseKTOpoM; 2 — KOHAEHCOD

H3 TpeX JIHH3 M C TemJoBHM (HABTPOM;
3 — npeaMeT; 4 ~ OGDBEKTHB.



MEXAHMKA

[Tpu n3yueHuu 3aKOHOB KHHEMAaTHKH M IHHaMHKH HeOOXOLHM Je-
MOHCTPALHOHHBIA NPHOOpP, HAa KOTOPOM MOXHO MHOJNY4YHTb NPAMOJH-
HefiHOe JBHIKEHHE Tejla H KaKuM-JTH00 crroco6OM OTMedaTb NOJIOXKEHHS
Tesa Yepe3 paBHble NPOMEXKYTKH BpeMeHH. JTOT NpuOOp AOMKEH Ja-
BaTb BO3MOXHOCTb YYHTHIBATD HJIH HCKJIOYAaTb H3 PAaCueTOB TPeHHeE,
H3MepATb PacCTOsIHUSA, AeHCTBYIOLLYIO CHAY M Maccy Tena. TpyaRHOCTH,
CBfI3aHHBIE € OCYIIECTBJEHHEM 3THX YCJOBHH, NpPHBEJH K CO3JaHHIO
6oubloro yucsaa NpHGOPOB NO KMHEMaTHKe M AHHAMUKe, KOTOpLIE Jier-
KO NojjalTcAd KnacCHpHKal¥ MO HEMHOTHM BaXKHeHIUMM NpH3Ha-
Kam. B ocHOBHOM oHM oTJMuaioTcs BHIGOPOM ABHXKYLierocs o6bekTa
H crocoOoM ompejie/ieHHsl ero NMOJIOXKEHHsi uepe3 paBHble NPOMEXYTKH
BpemMeHH. B onuux npubGopax HCNOMb3YIOTCA TeJIEXKKH, ABHXKyLuHecs
no penbcaM, B JPYTHX — TPy3Hl Ha HHTH, NepeKHHYTOH uepe3 OJOK,
B TPeTbUX — IUapHK (KAaTOK), KaTAUuUics no xenoby.

IFopaspo pasHooGpasHee cnocobhl onpefe/ieHHS MMOJOXKEHHS Tesa
B 33/laHHBIE MOMEHTbHI BpeMeHH H BHIGOp H3MepHuTesns BpemeHH. Hs-
BECTHbl CIOCOGE,, NPH KOTOPHIX NOJIOXKEHHE Tejia Ha HenoJBUKHOH
TJIOCKOCTH OTMeYaeTcs 4Yepe3 paBHble NPOMEXYTKH BPeMeHH Najalouiy-
MH KaIisiMH, Kosebaiolleficsl ynpyrol m1acTHHKOMH, Bpaliarolledcs Kuc-
TOYKOH, 37EKTPHYECKOH UCKpoi uau Ayrofi. [IpuMeHAIOT TaKXke Hempe-
PLIBHYIO 3aMHCh JBH)KECHHS TeJa Ha PaBHOMEPHO ABHXYILIMXCS JIEHTe,
HIHTE WIH IMJIHHADE.

B HekoTophiX npubopax NOJOXKEHHE Tela B 3ajaHHble MOMEHTHI
OfNpeNeNsieTcsi OCTaHOBKOH €ro B 3TH- MOMEHTHI TOCPEICTBOM CHEelH-
aJbHOH 3alepXKKH.

HauGosnee coBepileHHBI H3 COBpPeMEHHBIX NPHGOPOB NO KHHe-
MaTHKe H AMHAMHKe MpPAMOJMHeHHOro ABHXKEHHS — NMpHGOp ¢ mpHMe-
HeHHeM BO3AyWHOH noaylwkH. OJHaKO NPOMBILIEHHOCTBIO NIOKa OH He
BbIIYCKaeTCHA, a JAJs MacCOBOTO HM3rOTOBJEHHS B IIKOJaX He NOAXO-
JuT, Tak Kak TpebGyeT GOJbILOH TOYHOCTH BBIMOJHEHHS.

B Hacrosliee BpeMsi MHOrMe LIKOJBI pacnojaraloT IeMOHCTpalHu-
OHHLIM NPHOOPOM MO KHHEMaTHKe H JWHAMHKe C HenpepbiBHOH 3a-
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NHCBIO ABMMKEHHS Ha BpamalolleMcs UHAHHApe. K coXaneHHto, 5TOT
npu6op BHIMYCKAJICA M MOCTYNas B NMPOAAXKY C GONMBIUHMH AedeKTaMu.
[losTomy B onbiTax, ONHCAHHBIX HHXKE, HCHOJB3YIOTCA OT 3TOTO INpPH-
6opa JiHLIb penbCoBas JOPOra H TeJIEXKH, a JJIf 3aNHCH NPUMEHAETCS
IIKPOKO H3BEeCTHas CaMoJeJbHAasf KanesJbHHLA, KOTOpasi JaeT BIOJHE
VIOBJIETBOPUTE/bHEIE Pe3yJbTaThl M JOCTYNHA JJIsi H3rOTOBJIEHHS B
mo6ofi mkosne. Bmecto 3Toro mpuGopa MOT'YT NPHMEHSTbCA U APYrHe
aHAJOTHYHBE NPHGOPHI C DPa3/MYHEIMA OTMETYHKAMH BpeMEeHH.

Hns ApyTHX ONBHITOB MO MeXaHHKe NMPHMEHAIOT NPHGOPEI, BhINYyC-
KaeMble NPOMBILJIEHHOCTBIO H HMEIOIHECs: B LIKOJIaX, a TaKXKe HeKOTOo-
pbie camofesibHEIE TPHOOPH H YCTaHOBKHU. IlepBhie moApO6GHO ONHCAHLI
B HOCOOHH ¢YueGHoe oGopyAoBaHHe MO (H3HKe B CpelHeil IIKose»
(M., «IIpocseienne», 1973). CamopenbHbie ke MpuHOGOpH (CM. HX me-
peyeHb B KOHILE KHMTH) M HEKOTOpDBle HOBble MPHGOPHI, NOArOTOBJIEH-
Hbl€ K NPOMBILVIEHHOMY NPOH3BOACTBY, ONMHCAHBI B COOTBETCTBYIOLIHX
ONBITaX.

§ 1. OCHOBHbIE NMOHATUA KMHEMATUKH

O MBIT 1. PABHOMEPHOE NPAMONMHEAHOE ABMKEHME

O6GopynoBaunune: 1) npuGop nNo KHHEMAaTHKE W AHHAMHKE C Kane/bHHIM
3IMHCHIBAIOILHMM YCTPOACTBOM, 2) HHPKYJb-H3MEPHTENb JEMOHCTPAIHOHHEIN,

OnbiT KoMKeH CHYMHTb HIVIIOCTpalliell K ONpeleseNHio paBHoMep-
HOTO HBH)KEHHS, NPH KOTOPOM TeIO 3a JoOble PaBHbIE NPOMEXYTKH
BpEMeHH COBeplLIaeT OJHHaKOBbIe IepeMelleHH .

YcraHOBKa JJifi NMPOBENEHHSl ONbITa NpelcTaBjasieT co6o#l pedib-
COBHIf NYTh C TeJEXKKOH, Ha KOTOpO# YCTaHOBJIEH& KaneJbHHLA C
pa36aBieHHOM BOAOH TYLIBIO MM YEPHHJAAMH JJs aBTOPYYKH. Psajaom
C pesibcaMH YJIOXKEHa JIHHeHlKa ¢ MOJIOCKO# GyMarH, Y KOHIIOB KOTOpO#
MOCTAaBJ/IEHL] JIB€ BAHHOYKH JJiA YJaBJHBaHH#A KameJb B Haya/le H KOHLE
JBHXKEHHS TeJEXKKH.

Ilepen ombiToM JieBHIH KOHELL PenbCOBOTO MYTH NPHIOAHHMANIOT MO-
CPEICTBOM CMENHaMbHOTO BHHTA TaK, YTOGHI NOC/IE HECKONbKHX Mpob
COCTaBJISIOIAS CHJIBL TSXKECTH, AeHCTBYIOMAs Ha TeIeXKKYy B HalpaeJe-
HHH JBHXKEHHS, ypaBHOBewimBana cuay Tpenus. Ilpm 3ToM Tesnexka,
yCTaHOBJIEHHasi B Hayaje NYTH, nocsae HeGOJBLIOTO TOJNYKA OyAeT ABH-
ratbCs paBHOMEPHO.

B npexcrosimeM onbiTe AJs pasroHa TeJeXKH BMeCTO MNOATaJNKH-
BaHHS DYKOH Jydille BOCHOJb30BaTbCSi HeGOJDBIIMM HAKIOHHBIM JIOT-
KoM, H300pakeHHEIM Ha pucyHke l-1. IlepectaBsisisi Ha JOTKe CTep-
eHb C OIHOH maphl OTBEPCTHH Ha JAPYrylo, MOXHO MEHATb Yrosi Ha-
KJIOHA JIOTKA, OT 4ero OyJer U3MEHAThCA NYCKOBAs CKOPOCTh TEJIEKKH.
Tenexka, mocraBneHHass Ha 3TOT JIOTOK 3aZHHMH KOJeCaMH, CKaThi-
BaeTCsl C HEro C YCKOpeHHeM H Janee KaTHTCS PaBHOMEDHO CO CKo-
POCTbIO, KOTOpasi 3ajiaHa YIJIOM Hak/oHa M AJAHMHOH JIOTKa.
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Koraa npu6op mnoAroros-
JIeH, TeJeXKYy C KanenabHHLeR
CTaBAT B HCXOJLHOE MOJIOXKEHHE
U NPHOTKPHIBAIOT KPaH KamneJb-
HHUIBI, Jo6HBasiCbh NajeHUsl Ka-
nejb C NPOMEXKYTKOM BPEeMEHH
oKosno 1/, c. CKaTHBIUHCH C
JIOTKA, TeJleXKKa IBHTaeTcs paB-
HOMEPHO, OCTaBJisIsl HA [IOJI0CKe
6ymarn Kamnu TtywH. [locae
3aMUCH JBHXKEHHS LHUPKYJeM-
H3MepHTeJeM Ha [MoJocKe Mo-
ropxa én paseona KasblBAlOT CHayaJga pPaBeHCTBO

nepeMelleHHH TeNeXKKH B Kax-
Puc. 1-1. YcraHoBka AAS SamuCH pPaBHO- Jibie 1/2 Cc, 3aTeM B Kaxuylo
NepeMEeHHOro ABHKEHH 5. CeKyHAY, 2 C H T. A

QUi i i 7227,

Ea//m ﬁ/rﬂ KOMREH—
cayuu mpenun

HpaKTqucxue 3aMeyaHusna

Cocyn AJsi H3rOTOBJIEHHA KaleJbHHIb ClefyeT noao6parb LIHpoO-
KMH H HH3KMiA. Bo-mepBbiX, 3TO YBEJIHUHT YCTOHYHBOCTL KaNeJbHUILH,
a BO-BTOpHIX, GyleT Cnoco6CTBOBAaTh MOCTOSHCTBY YacTOThI NMajeHHs
Kanesb, [lpowme Bcero aJs H3rOTOBJEHHA KaMeJbHHILI BOCNOJb30-
BaTbCSl KOHCEPBHOH GaHKOI.

Ha xonen KpaHa ¢ MOMOIIBIO KOPOTKOTO OTpe3Ka peamionoﬁ TpYG-
KH HaJ0 HajeTb TPYOKY C OTTSAHYTHIM KOHLOM (OT IVIa3HOMA NHUMETKH).
Konell nunerku noskeH GuITh Ha BbicoTe He Gojiee 15 MM Han Gymax-
HOH JIeHTOH.

Iaxe npu xopolueii 06paGoTKe pe/lbC H KOJIECHBIX Map COBCEM He-
GoJIbIIHE TOMYKH MPH ABHXEHHH TeNEXKH MOIYT HapyLIHTb DPaBHO-
MEpHOCTb MajleHuA Kamneab. IlosToMy Ha TesleXXKYy IO KameJbHHLY
cileflyeT TOMECTHTb TMOJAKMaAKY H3 TMOpOJIOHA.

Jluneliky /s samucH Haflo pasMelnaTh C NOMEPEYHBIM HaKJIOHOM
MO TAKHM YIVIOM, YTOOBI KalJIH He CTeKaJu H GbUIH BHIHBI y4YalIHMCS
(puc. 1-2). Ecau samucu npeanonaraercsi COXpaHATb, TO HX Halo Je-
JIaTb Ha N0JIocKe 6yMaru, npHKpenJeHHoit K JuHelike. B apyrux ciy-
gafxX 3alMHCh NMPOHU3BOAAT Ha MOBEPXHOCTb JHHEHKH, MOKPHITYIO 6enoi
oMaJsieBOH KpPacKod, H CTHPAIOT BJaXKHOH TpSAMKOM.

O MNBblT 2. USMEPEHUE CKOPOCTH ABUIKEHUA

O6opynosanue: I)npuGop o KHHeMaTHKe W IMHAMHKE C SJeKTpOreHepa-
TOpOM, 2) rajIbBAHOMETP IeMOHCTPAUUOHHHIA, 3) WHYD COBJMHHTENbHEIA, 4) UHPKYJb-
H3MepHTeJIb JEMOHCTPAIHOHHMIH, 5) METP leMOHCTPAIlHOHHBIIL.

IMepen yuamumucs pacrnosiaraloT NoJocky GyMard C OTMETKaMH,
NOJTYYEHHBIMH B MpPEeALIAYILEM ONbITe, H OLHOMY M3 y4allMXCH NpejJsa-
raloT M0 3aMHCH ABHKEHHS OMNPEJeNHTb CKOPOCTb TEJEXKH. YUEHHK,
NOJIb3YACh LHPKYJIeM-H3MEpUTeJeM H JAEeMOHCTPALHOHHBIM METPOM,
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H3MEpAET  pacCTOsHHE  Mexay
pa3iHyHbLIMH TapaMH OTMETOK.
3aTem, 3Has BeJHUHHY npoMe-
KYTKa BpEMEHH MeXAY MOMeH-
TaMd NajieHHA ABYX KamneJab, Je-
JINT H3MEPEHHEIE lepeMellleHHs Ha
BpeMsa. B pesyabrare mnosyuaior-
¢l NPHOIH3HTENIBHO OJHHAKOBbLIE
uncna. Hanpumep:

Puc. 1-2. Pacnonoxenue Junefiku ans
3aNHCH JABHXKEHHS KalJsMH.

8 cm =1 _cl; 24cm=l o™, 56cm_162a_.
0,5 ¢ c 1,6¢

3,5¢ c

Ha ocHOBaHHHM NOJNy4YeHHBIX Pe3yJbTaTOB MAEJAlOT 3aKJIOYeHHe:
TeJieXXKa JIBHrajlachb paBHOMEPHO CO CKOpocThio v = 16 cM/c.

CKopoCTh H3MepsieTcsl AJIHHOM NYyTH, NPOHAEHHOIO TEJIOM B €lIH-
HHIy BpeMeHH. OHaKO NpH BBEeJEHHH IOHATHS O CKOPOCTH ABH2KeHMS
OGLIYHO MOAYEPKHBAIOT, YTO NMYThb H CKOPOCTH €CTh BEJHYHHEI pa3Ho-
poZHbIe. DTO XOpPOIIO MOATBEPXKAAeTCs Ha OMbiTe C NMPHMEHEHHEM CIH-
JOMeTpa, KOTOpHif MNOKa3bBaeT BEJIHYHHY CKODOCTH JBHXKeHHs O6e3
y4yera NpOANEHHOrO NYTH.

Il 03HAaKOMJIEHHS C NMPHHIHUNOM JAeHCTBHSI CNHJOMETpa OAHY H3
KOJIECHBIX Tap TeIeXKKH COeNHHAIOT PPHKIHOHHOH nepefiayell CO IIKH-
BOM MHHHATIOPHOTO 3j1eKTporeHepatropa. K saxkumam reHeparopa np-
COEJIMHAIOT THOKKH WHYP AmuHO# oKodo 1,5 M. CBOGOHbIE KOHIIBI IIHY-
pa NOABONAT NOA 3aXKHMbl JEeMOHCTPALMOHHOTO rajibBaHOMeTpa, Ha-
CTPOEHHOTO Ha H3MepeHHe MOCTOAHHOro TokKa. Urtobbl WHYp He Mellan
ABHXKEHHIO TeJIeXKKH, ero NOJABEIIHBAIOT C MOMOLIbI0 YHHBEPCaJbHOIO
wraruBa (puc. 1-3).

I'eHepaTop TOPMO3HT JBHXKEHHE TE/IEXKKH, MO3TOMY HAKJIOH peJib-
coB HeoOXonuMo yBesnnuuth. Hajno sapanee nomo6paTh H HaKJOH JIOT-
Ka JJ1fi NpeJBapHTeNLHOTO PasroHa Te/IeXKH, YTOOHl NIPH ee ABHKEHHH
CTpeJiKa rallbBaHOMETpa He BBLIXOJMJIA 3a Tpefesbl LIKafbl.

Ha ypoke chHauana OGBSICHSIIOF MOATOTOBJIEHHYIO YCTaHOBKY, 3a-
TeM NYCKalOT TEJIEXKY M CJEIAT 3a CTPEJNKOH rajibBaHoMeTpa. Bo Bpe-

| ——

Puc. 1-3. YcraHoBKa Ansi H3MEpEHHS CKOPOCTH CNHJAOMETPOM
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Puc. 1-4. OTHOCHTE/IbHOCTDH ABHUKEHHS H MOKOS.

M$ pa3roHa TeJeXKH CTpesiKa MJIaBHO OTKJIOHAETCS H IPH PaBHOMEPHOM
JIBHKEHHMH TeJEXKKH OCTAeTCs HEMOJBHXKHOH.

OnsiT noBTOpsIOT 2—3 pasa, nocje 4ero yBeJHYHBAKOT yroJ HakJo-
Ha JIOTKa /s pasroHa TeJIeXKKH W Ha6GMIoJaloT HOBLIe NIOKa3aHHUs rajb-
BaHOMeTpa. M3 3THX OMBITOB Je/IalOT 3aKJ/IOYEHHE: ec/d rajbBaHOMETP
NpOrpajyypoBaH B €MHHIAX CKOPOCTH, TO OH MOJKET CJYXKHTb H3Me-
puTeeM CKOpPOCTH.

Ecin  4yBCTBHTE/NBHOCTb TajibBAHOMETpa CJHIIKOM Be/lHKa H
CTpe/iKa BLIXOAHT 3a Tpefesbl WKaJlbl, TO ero LIYHTHPYIOT PeoCcTaroM,
COMPOTHBJIEHHE KOTOPOro MOAGHPAIOT MNyTeM INpeJBapHTENBHBLIX HC-
MbITAHHH.

ONbIT 3. OTHOCUTENBHOCTb MOKOA U ABUMKEHMSA

O6GopyaoBaHHue: 1) focka HA YeTHIpeX POJIHKAX, 2) TeJeKKa H yKa3aTelb
or npu6opa No KHHEMATHKE U AMHaMHKe, 3) MOAeJb MOABLEMHOrO KpaHa, 4) KHHOQHILM
«OTHOCHTENIBHOCTD JiBHKEHH !, 5) KHHONPOEKTOP.

1. Ha pmocke, Kotopasi MOXKeT JIerKO NepefBUraThbCsl Ha POJHKAX
WM KaTKaX BJOJb JEMOHCTPAUHOHHOIO CTOJia, YCTaHaB/JAHBAIOT Te-
JIEXKKY, KOTOPYIO B CBOIO Ouepe/b MOXKHO NepelBUraTb BJOJb JOCKH
(puc. 1-4). OnuTe ¢ 310 YCTaHOBKOH JOJIKHBI CIYXKHTb HJLIIOCTPa-
HeH K paccKa3y 06 OTHOCHTENBHOCTH JABHXKEHHS H MOKOf.

IlepenBuras TemeKy BJAOJb HEINOABHMKHOH IOCKH, NOKa3hbBaloT,
4TO JBHXKECHHE TeJeXKKH OGHApYKUBAaeTCs TOJbKO Ojarofaps H3MeHe-
HHIO €€ TOJIOXKEHHS1 OTHOCHTEJNbHO OKpYXKAloMHUX NpeiMeToB, B yacr-
HOCTH OTHOCHTEJbHO JOCKH. OfHAKO ¥ MOJIoXKeHHe JOCKH M3MEHSeTCH
OTHOCHTEJIbHO TeJIEXKKH, — CJieIOBaTeJbHO, MOXKHO CYHTaTh, 4YTO H
JIOCKa HAaXOJHTCHA B ABHXKEHHH OTHOCHTE/BHO TEJEXKH.

IIpoBeneHHbIN ONBIT NOKAa3bIBAeT, YTO BCSiKOe ABHMKEHHE OTHOCH-
TEJNbHO: TeJa JABHTAIOTCS OTHOCHTENbHO ApYr Apyra. ITokofi Takxe
OTHOCHTEJIEH: JIOCKA HENO/JBH)KHA OTHOCHTENBHO CTOJIA, HO JBHIKETCH
OTHOCHTE/IBHO TeNEXKH.

[Tomemas ykasaresb B KayecTBe Tejia OTCYeTa TO HA CTOJ, TO Ha
JOCKY, TO Ha TeJeXKY, NPOBOAAT CJeAyIou(ie ONbITH: 1) nepeasHraior
TEJIEXKKY BIOJb JOCKH, KOTOpas HeNOJBHXKHA OTHOCHTEJNBHO CTOJa,
2) npupaepkuBas TeI€XKKY, NEepPelABHIaloT NOJA Hell JOCKY BIOJIb CTOJA,
3) nepeJBHraloT JOCKY € HEMOJBHIKHO CTOsillefi Ha Hel TeJexKoH,

1 OTHOCHTENbHOCTD ABHXKeHHs. 1 4. MocK. KHHOCTYIHMS HAay4YHO-NOMYJSPHBIX
¢uabmoB, 1958, IlpomomkHTesNbHOCTL AeMOHCTpauud — 10 MHH.
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4) nBurasi ZOCKY BJOJIb CTOJIA, TIEDEABHTAIOT BIOJb JOCKH H TENEKKY
B Ty ke cropoiy. IIpH npoBefeHHH KaXIOTO H3 3THX ONLITOB BHIABJSA-
IOT JBHXKEHHE CTOJIa, JOCKH H TeNeXKH OTHOCUTEJBHO Ha6Jioaress,
HaXOASIIErocsi TO B OJHOM, TO B APYIOM MeCTe.

2. Ilnsi NeMOHCTpANHH [BYX NepEeMelleHHi, HalpaBJeHHbX MO
yrJIOM APYT K ApYry, yaAoGHO BOCNOJB30BAaTbCA MOZEJBIO MOXbEMHOTO
KpaHa (puc. 1-5). Ha pucyHke npesacraBiensl HauGojiee CylIeCTBeH-
Hbl€ YaCTH KpaHa: TeJexKa, IBHXYINAACA FOPU30OHTANbHO, M KpIOK,
KOTOPHIl FepeMellaeTcsi N0 BePTHKAJH OTHOCHTENBHO TENEXKKH C
NOMOLIBIO CHCTEeMBI G/0KOB. Kaxaoe M3 3THX ABYX ABHXKEHHH ocyile-
CTBJISIETCS JBYMA 3/IGKTPOABHIaTeNsIMH NOCTOSIHHOTO TOKa, NEHCTBYIC-
mumH ot Gartaper KBC uaum gpyroro nomo6Horo ucrousuka. Has
YNpaB/IeHHsT KPaHOM CJYXKHT CNelHaJbHEI myabpT. PykoaTky nyiasra,
CTOSILILYIO B HEATPATbHOM NOJIOXKEHHH BEPTHKAJIBHO, MOXKHO OTKJIOHSTb
B BOCbMH HarlpasJ/eHHAX, 3aCTaBJAA Te€M CaMbiM KpIOK C IDYy30M JBH-
raTbCsi BepTHKAJbHO, TOPH30HTAJbHO HJH NOJA YIVIOM K TFOPH3OHTY.
Ipu sToM nmpuBOAMTCA B JeACTBHE TO OAHH, TO APYro#l 3/MEKTPOABHra-
Te/b WIH 062 OJHOBPEMEHHO.

Ponuku u 6nOKH KpaHa cHaG)KeHbl MeTKaMH, NOMOTaiOlHMH OT-
JHYaTh Bpalaomuiicss 6J0OK OT HENOJABHKHOIO H 3amMedaTb Hanpasie-
HHe BpalleHHs.

B naHHOM omnbiTe 3aCTaBISAIOT Te/JeXKY C I'PYy30M ABHraThCs rOpH-
30HTAJIbHO H 00paIllaloT BHHMaHHe Ha TO, 9TO H IPY3, H TeJieXKa OTHO-
CHTeJIBHO JAPYT Apyra HaXOAfATCH B NOKOE M B TO K€ BpeMs Iepeme-
IAIOTCA OTHOCHTENIBHO JOCKH. 3aTeM BKJiogalorT o6a jasurarens. Ilpu
9TOM TeJeXKa HBHraeTci TNOPH30HTANbHO, OJHOBPEMEHHO MOJAHHMAas

.
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Puc. 1-5. Mozenb noibeMHoro KpaHa.
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HJIH onycKast rpy3. Habmonas aeficTBHe KpaHa, yyaulHecs onpefesiior
IABHIKEHHE TPy3a OTHOCHTEJBbHO TEN€XKH, IPy3a OTHOCHTEJNBHO NOCKH,
Te/IeXKKH OTHOCHTEJIbHO JOCKH H OTHOC.ITE€JbHO Ipy3a.

B 3akmoueHdHe JeMOHCTPHPYIOT KHHOQuABM «OTHOCHTENBHOCTH
IBUKeHHS», B 3TOM QuibMe Ha psle SMH30J0B IIOKa3aHO, YTO J0GOi
H3 JBYX B3aUMHO NepeMeIlalomHXCs NMPEAMETOB MOXKeT GbiIThb NMPHHSAT
3a HenojBMxHLIA. [leByliKa Ha BeJOCHIe[e, SHEPTHYHO Bpallalomiast
neflajii, OKa3bIBaeTCsl HEeNMOABHKHON OTHOCHTEJIBHO NOMELIEHHs, KOrja
B Kajipe NOABJISAETCS HHKHAA 4acTb KOJIeC H IBHKYINAfCSH JIeHTa TPeKa,
Ha KOTOpPOM YCTaHOBJIEH BesocHlel. B OKHO BaroHa BHAHBI MeIJIEHHO
JIBHKYUIHECS BaroHbl COCEJHEro Moe3fa, H BOMpPOC O TOM, KaKoil noesj
OTXOJIHMT OT CTaHIHH, pELIAeTCH TOJNbKO, KOIZia 3a OKHOM MCYe3aer
HOCJIeHHH BarOH M HAYMHAIOT MeJIbKAaTh CTAHIHOHHEIE 3JaHUs, CTONGHI
u gepesbsi. Habmonass Ha akpaHe H300pakeHHe 3eMHOro miapa, Bpa-
ILAIOLLErOCsT BOKPYT cBOoed ocH, M ABH:keHHe 3emin Bokpyr CoJHua,
3pHTENb NPUXOAHUT K 3aKJIIOUEHHIO, YTO aGCOJIOTHOTO NOKOS B MHPE HET.
Ilokofi oTHOCHTeNIeH, OH SIBJSIETCA YAaCTHHIM CJYyYaeM JBHKEHHS.

Insi dopMHpOBaHHS NMOHATHA O TeJe oTCYeTa B QUIbMe NMOKa3aHO
OTHOCUTEe/bHOE JBMXKEHHE TJIBIBYIIEH N0 peke 6ap:KH C MaJbYUKOM H
AeBOYKH, CTosileil Ha Gepery. B apyrom smusone nokasaHsl JBHXKY-
miasicsl JIECTHHLIA 3CKajaTopa MeTpo H paGOTHHIlA, MpPOTHpaiomas na-
HeJb 3cKanatopa. UToObl ocraBaThCf y HENOABHKHOH maHenH, eff
MPUXOAHTCS NepecTynarb MO CTYNEeHsAM ABMKyuleiica JectHuusl, [IBa
THIIA CTPOra/IbHOTO CTaHKa, NOKa3aHHble Ha KpaHe, OTIHYAIOTCH TeM,
4TO Y OJIHOTO CTaHKa HeNoJBHKHa oO6pabGaThiBaeMast J€Ta/b, a JIBHXKET-
cst pesel, y APyroro — pes3ell HEMOABHIKEH, HO JBHKeTCS AeTanb. [as
00paboTKH JeTaJd 3TO TaK ke Ge3pasiHyHO, KaK 6e3pa3/MyHO, JIETHT
JH MOJle/lb caMoJsieTa B BO3LyXe HJH HENOJABH:KHas MoJenb oOfyBa-
eTCs OTOKOM BO3/lyXa B a3poJAHHAMHuecKo# TpyGe. DTHMH ABYMSA SMH-
30[laMH 3aKaHYHBaercs (GHJIbM.

ONbiT4. CNOXEHME NEPEMELLEHWA

OGopyaosauue: 1) nocka HAa YeThIPEX POJNUKAX, 2) TeseKKa H YKasaTe-
M K3 Habopa Mo KHHEMAaTHKe H JHHAMHKe — 3 IUT., 3) IITATHB YHHBEPCANbHbI,
4) rpysHK Ha HMTH, 5) QHCK A/ ONHTOB MO BPALUATE/BHOMY ABHIKEHHIO.

1. Ha pmocke, pacnojioxkeHHo# BIO/Ib JEMOHCTPAllMOHHOTO CTOJa,
ycraHaBauBaloT Tenexky, Ha crone, Jocke M TejiexkKe pacCTaBJIAIOT
yKa3are/H TaK, 4ToGbl OHH OKa3ajuch Apyr npotus apyra (puc. 1-6, a).
IlepenBuHyB OZHOBpEeMEHHO JOCKY IO CTOJIY H TeJIEeXKY IO (10CKe B
ONHY CTOPOHY, NMOKa3blBalOT, NOJbL3YACh YKa3arelsIMH, NepeMelieHHe
Te/IeXKH OTHOCHTE/ILHO IOCKH H IOCKH OTHOCHTE/BHO cToJ1a (puc. 1-6, 6).
IepemelieH1e TeMEXKH OTHOCHTENBHO CTOJIa PaBHO 1O BeJHYHHE pac-
CTOSIHHIO MeXIY YyKa3aTe/NsIMH, CTOSILIMMH Ha CTOJIe M Ha TeJeXKe.

Jns #eMOHCTpauUUH CJOXEHHs NepeMelleHuH, HanpaBleHHBIX B
NPOTHBOMOJIOXKHbIE CTOPOHE], MOJB3YIOTCH TOH Ke YCTaHOBKOH, HO
JOCKY H TeNeXKY ABHIralOT B MPOTHBOMOJ/IOXKHBIE CTOPOHBI C pas3jiuy-
HOH CKOPOCTbIO. 3aTeM H3MepSAIOT NepeMellleHHs TeleXKH OTHOCHTE/b-
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Puc. 1-6. Cnoxenre nepeMeiliennii, HanpaBJeHHBIX B OIHY CTOPOMY.

HO JOCKH M JIOCKH OTHOCHTeNbHO croJia (puc. 1-7). ITokasmiBator, yto
nepeMellleHHe TeJIeXKKH OTHOCHTEJbHO CTOJIa HalpaB/ieHO B CTOPOHY
Gosipliero nmnepeMelieHHs H pPaBHO pAasHOCTH YHCAEHHBIX 3SHAYeHHIl
nepeMelleH i COCTaB/IAIOMMX JBHKEHH.

2. YcraHoBKa AJsl AeMOHCTpPAalMH JABYX NepeMelleHHiH, HanpaBs/eH-
HHIX TOX YIJIOM, H3o6pakeHa Ha pHCYHKe 1-8.

CHauasla TNOKa3blBalOT JABHKEHHE IUTaTHBA C IPy30M MNapasiiesibHO

-
IJIOCKOCTH CToJ1a (Syc). A 3TOro 3auenyisioT HWTh 3a KpPIOWOK Y
OCHOBaHHM#A IITaTHBA M JBHTAIOT IUTATHB C FPY30M BJEBO BJOJb CTOMA.
3aTeM BO3BpalAlOT LITaTHB B HCXOAHOE MNOJIOXKEHHE H, NOXTATHBasA

-
HUTb, IIOKa3biBalOT JBHXKEHHE€ TIpy3a OTHOCHTE/JbHO IUTaTHBA (srm)-

Puc. 1-7. Cnoxenne nepememennii, HanpapleHHHX B NPOTHBONONOXHBIE
CTOPOHHL.
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Puc. 1-8. Cioxenre nepemelieHHil, HaOpaBIeHHWX 0O YrJIOM APYr K Apyry.

JnA neMOHCTpAanMH CYyMMapHOTO IepeMellleHHs HHUTb 3alelisioT 3a
KpPIOUOK BTOPOTO INTATHBA H CHOBA JBHTaiOT IUTaTHB C TPY30M BJIeBO
BAoJb crojia. Ilepememnasicb BMecTe CO IUTAaTHBOM H OJHOBPEMEHHO
nojiHUMasiCb BBepPX, Ipy3 COBepLIaeT IepeMelleHHe MO HAKJIOHHOMH

npsaMoit (s.). Ilocne sroro nabmonaeMele nepemeileHust H3006paXaior
Ha JOCKe B BHJE BEKTOPHOTO TPEyroJIbHHKA.

3. O6pawmaloT BHUMaHHe YYaulMxCs Ha TO, YTO He TOJNLKO Hepe-
MEllleHHe M CKOPOCTh OTHOCHTeNbHbl. OTHOCHTeNbHA H TPaeKTOpHS
JBmxeHns. Urtobbl noKasate 310, B pyKy 6epyT oChb JMCKa, yCTaHaB-
JIMBAIOT €ro mnapasJieJbHO IJIOCKOCTH KJIAaCCHOM NOCKH TakK, YTOOBI
6bi10 yA06HO KaTHTb 1O JIOTKY AOCKH. 3aTeM NpHKHMAIOT PYKOH K
Kpaio ucKa KyCOK MeJa H KaTAT AHCK TO JoTKy. Ilpu atom men BhI-
uepyHBaeT Ha Jocke HUKJoupy (puc. 1-9). Yuammecs yGexnaiorcs,
YTO TpPaeKTOPHA JBHXKEHHS MeJa OTHOCHTENBbHO JHCKa — OKPYXK-
HOCTb, a OTHOCHTEJIbHO JOCKH — LHKJIOHAA.

BTopo# BapHaHT ONura: IMCK 3aKpEIVIAIOT B BePTHKA/b-
HOH TJIOCKOCTH Ha IuTatHBe. K OCH AHCKa NPUCTABIAIOT peiiKy H, pac-
KPYTHUB JIUCK, TPOBOAAT IO €ro MOBEPXHOCTH BIOJb PEHKH KYCOYKOM
mena. Ha nucke BbluepurBaercs cnupaib (puc. 1-10). B stom ommite
TPAEKTOPHSl JBHXKEHHs MeJla OTHOCHTEJBbHO DeHKH — BepTHKaJIbHBIH
OTpPe30K MpsIMOi, a OTHOCHTENBbHO IHCKA — CNHPab.,

Puc. 1-9. OrnocurenbHOCTD
TPaeKTOPHH.




Puc. 1-10. OTHOCHTE/ILHOCTL TPAEKTOPHA.

B JonosiHeHHe K ONHMCAHHLIM OIBI-
TaM JIEeMOHCTPHPYIOT  KHHOGpParMeHT
«CioxkeHue nepeMelnieHuii»!. ®parmeHt
paccKasbiBaeT O CJIO0XKEHHH Tepemerle-
HHH, HaNpaBleHHBIX NOJ YIVIOM ApYT
K Apyry. Karep nosmken nepeBesTu
naccaxXHpoB Ha Apyroit Geper ¢ Hpu-
CTaHH, PACNOJIOXKEHHOH HHXKe M0 Teye-
HHio peku. [lokaszaHo ABHXKeHHe Kare-
pa B MOABHKHOH cHCTeMe oOTCYera
«[lnroT» W JBUKeHHe KaTepa B HeMNoj-
BHXKHOi cHCTeMe oTcuera «3eMJIsi».

§ 2. NPAMONMHEAHOE HEPABHOMEPHOE [1BM)XXEHME

ONbIT 5. 3ANHCH PABHOYCKOPEHHOT O ABMMEHMA
M BBEAEHME NOHATUA MTHOBEHHOHW CKOPOCTM

OGopyxoBaHnHue: npubop Mo KHHEMATHKE A HRHAMHKE C KamneJIbHBIM 3a-
MHCHIBAIOWHM YCTPOIHCTBOM.

Ins onpejeneHHs MIHOBEHHOH CKOPOCTH B pas/IMYHbie MOMEHTH
BpeMeHH cJjiefyeT BOCMOJIb30BaThCA 3aIHChIO PaBHOYCKODEHHOTO JBH-
»KEHHS, BHIOJHEHHOTO TéM WJIH HHBEIM CrIoco60M, HalpHMeEp C NOMOLLbIO
KaneJbHHILBI.

YcraHoBKa Il NPOBefieHHS! STOrO ONbiTa OT/JIMYAeTcss OT YCTa-
HOBKH, OIIMCAHHOH B OmbiTe 1, TOABKO 3HAYHTENbHO GOJbLLIHM YIVIOM
HaKJIOHAa Pe/IbCOBOrO MyTH. JTOT HAKJOH Hafo nojaobparh Tak, YTOOb
TeJeXxKa ¢ KafneJbHHLeH, NMpHKaTasd K Pe3HHOBHIM ylopaMm y JIeBOro
KOHIA peJibCOBOr0 NYyTH, MPH OTNYCKaHHH HauMHa/a JBHIaThCs paBHO-
YCKOpEHHO H Becb NMYyTh NMpPOXOIMJA, Hampumep, 3a 5 c.

KanenpHuny cTaBAT Ha Te/JeXXKy, Hanpumep Haj 3aiHe#l OChio,
H JeJIaloT Ha mnoJioce 6yMary KapaHAailioM HayaJbHYI0 MeTKY. 3aTeM Ha
OTMEUEHHOE MECTO CTaBAIT CTaKaH H y KameJbHHIB OTKPbHIBAIOT KpaH,
IoOHBasiCh NajJileHHs KameJb C NPOMEXYTKaMH BpeMeHH NpHOIH3HUTENb-
Ho B 1 ¢. C1BHHYB CTaKaH HEMHOro BJIeBO, YTOOHI Kamjiu najand B CTa-
KaH y caMoro Kpasl, cJlerka NpHXKHMAIOT TeJleXXKy K pe3HHOBOMY YIoO-
Py M OTNYCKAIOT ee B MOMEHT NMaJeHUs Kanau (Pe3HHOBLIH ynop CHJON
YyNPYyrocTH NPOH3BOAHT KOPOTKHH HayaJbHHIA TOJYOK, IpeojloJieBalo-
INMH TPEHHE TNIOKOA TEJIEeXKKH).

1 Cnoxenne nepemementii. CBepA/oBCKas KHHOCTYRHA, 1970. IIpoAosKHTe b
HOCTH NEMOHCTPalHH — 5 MHH.
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Puc. 1-11. O6pasen 3amHCH PaBHOYCKOPEHHOTO HBHIKEHH.

Ha pucynke 1-11 mokasan npumepHbiii oGpasen nosyuaemoin 3a-
nucH. JIeHTy ¢ 3amuChliO NPHUKPEIISAIOT K BEpXHEMY Kpalo KJaCCHOM
IIOCKH, a Ha JOCKe NOJ CJefaMH KamneJb NOANHCHBAIOT YHCJIa, COOTBET-
CTBYIOLIHE MOMEHTaM BpeMeHH MNaJeHHsl Kaneab, 3aTeM JeJAT (Ha
IJia3) IPOMEXXYTKH MeXXy KaIlIAMH Ha OTPe3KH, NPHGIH3HTENIbHO paB-
Hble MepBOMY NPOMEXYTKY, H OOpallaloT BHMMaHHe YJalluXCs, 4YTO
nepeMellleHHs, NMOJNy4YeHHble 3a PaBHblE NPOMEXKYTKH BpeMeHH, Mpo-
NOpLUHOHAMBHEL pAly HeueTHHIX uucen 1, 3, 5, 7, 9. InunHy oaxoro
OTpe3Ka B JajibHeilleM MOXHO OyleT NPUHATb 33 eMHHLY.

CnenaHHast 3anuch MNO3BOJIAET OINpPENEeJIUTh MIHOBEHHYIO CKO-
pOCTh TeJIEXKKH B JI060H U3 OTMEueHHHIX ToueK. Hampumep, ckopocTb
B Toyke C. Jlis 5TOro ompenensiior CHayajla CPeLHIOI0 CKOPOCTb Ha
yuactkax CF, CE, CD, mnocreneHHo npuG/Hkash KOHeI ydYacTKa K

Togke C.
2 en\, 12 _ ~fen). 5 en
e =3 =7(T) =7 =6(3F o =1=5(7)
\ Fpabuxk 3aBucumoctu cpenHeit

[

Up CKOPOCTH OT BEIHYHHBEI TIPOMEXYTKA
BpeMeHH, IOCTPOEHHbIH MO mojy-
YeHHbIM JaHHBIM, H300paxkeH Ha
7L pucynke 1-12. TI'paduk nokasuiBaer,
YTO CpeAHAS CKOpOCTb MNpOMOPIIH-
| OHAJIbHA B3ATOMY NPOMEXYTKY Bpe-
menu. Ilpopomkasa rpapux po mne-
- peceyeHHs €ro C OCbI0 OpJAMHAT, Ha-
-~ XOISIT MCHOBEHHYIO CKOPOCTb B TOY-
f ke C Kak npeles, K KOTOPOMY CTpe-
B 5 6 7 MHTCSl CpelIHfisi CKOPOCTh Ha yuacT-
Ke CD (puc. 1-11) npu npubiamkenun

- KOHIIa y4acTKa K Touke C:

T vc=4(—65).
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Prc. 112, Tpa [Tono6HEIM K€ CroCOGOM MOXKHO
C. 1-12. papHK 3aBHCHMOCTH Cpel-
Hell CKOPOCTH PABHOYCKODEHHOFO JBH- 610 HaHTH MIHOBEHHYIO CKOPOCTb

JEeHHs OT BeJIHYHHM MpoMexyTka pe- B APYIHX TOUKaxX, OAHAKO Jy4ilie
MEHH. JJUIA 3TOro BOCIOJIb30BarbCA H3BECT-
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ONbIT 6. NAAEHME TEN B BO3AYXE U PASPEIEHHOM
NPOCTPAHCYBE

OG6opynosanuer l) KDyKKH METAIMHYECKHA H GyMaXubi, 2) apa ma-
pUKa ONHHAKOBOTO pasMepa, HO pa3Hoil Macchl, 3) prﬁxa Helotona, 4) BaKyyM-Ha-
coc, 5) BaKyymMmeTp.

1. Bepyr B onHy pyKy MeTalIMYeCKHH KPYXKOK, a B JPYrywo —
GymaxHbI M OXHOBPEMEHHO HX oTmyckaior. Tlocse T0ro Kak meras/u-
yeckuil KPYXKOK KOCHETCS CToJia, GyMakHhIf ellle Mpojo/iKaeT NajaTh
1 JOCTHraer crosa ¢ GOJBIIMM OMO3/aHHEM.

3areM KJAaiyT Ha PyKy FOpPH30HTAJIbHO METANJIHYECKHH KPYXKOK H
HaKJIaJblBalOT Ha Hero OyMmaxHbiit (puc. 1-13). OrmyckaloT KpyXKH;
OHH, COXpaHsAs TOPH30HTA/NbHOE NOJIOXKeHHe, NajaloT Ha CTOJ BMecTe.
10T ombIT NOKa3bpIBaeT, YTO NMPHYHHOH HEeOJHOBPEMEHHOCTH MafleHHs
TeJ SIBJISIETCSi CONMpPOTHMBJIEHHEe BO3AyXa. JlOCTAaTOYHO €ro yCTpaHHTB,
U JIerKHH GyMaKHBI KDYXKOK Majaer Tak Xe, KaK H MeTa/JIHYeCKHH,
AJ5i KOTOPOTo CONpPOTHBJieHHEe BO3JyXa Ma/io 1O CPaBHEHHIO C cuof
TSXKECTH.

Merannnyeckuit Kpyxox (auamerp 6—10 cm) mas 3storo omnsita
MOXKHO BhIpe3aThb H3 Jo6oro Merannia. uamerp 6ymaxmoro KpyKKa
Ha 1—2 MM wMeHblle.

2. Y tpy6ku HbloToHa OTKpLIBAIOT KPaH H, Jepxa ee B BepTHKalb-
HOM [OJIOXKEHWH KPaHOM KBepXy, ofpaulaior BAHMaHHEe YyalHXcs
Ha OTHYbE MephlllKo, MPOOKY H KYCOYeK CBHHLA, Jexallue Ha JHe
npubopa.

[Ipu GbicTpoM nepeBepThiBAHUM TPYOKH KPAaHOM BHH3 (3TO Hazo
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cnenarb 2—3 pasa) CabllleH yaap CBHHUOBOTO IPy3uWKa, 3aTeM BHIHO,
KaK najaer npo0Ka ¥ MelJIeHHO OMNYCKaeTcsi MepHIKO.

Jlanee COeLHHSIIOT TOJICTOCTEHHBIM DPE3HHOBHIM IUJIAHTOM BaKyyM-
Hacoc ¢ BaKyyMMeTpoM, a BakKyymmeTp — ¢ TpyGko#i HetoTona u or-
KauuBalOT Bo3lyXx. Korjaa crpenka BakyyMmeTpa He Gyher 60.ible
nepememiaTbcs, KpaH TpyOku HbioToHa 3akpbiBaior.

CHSIB pe3HHOBBI LIJAHT, CHOBA NepeBepTHIBAIOT TPYOGKY 2—3 pasa.
Yyaimuecst CablIaT CTYK KyCOUKa CBHHIIA M HalJIOAAlOT OJHOBpEMeH-
HOe C HHM IafileHue nephliuka ¥ npo6ku. UToGhl Jyuiie GbIIH BHIHBI
Tesia, 3aKJl0YeHHble B TpYyOKe, Hal0 NPOBOLHTE ONBIT 10 BO3MOXKHOCTH
no6imxe K ydalldMcs U Ha TeMHOM ¢oHe.

3. Ilsa mwapuka ONMHAKOBOTO pa3Mepa, HO pasHofi Mmaccel GepyT
B OJHY PYKY H OfHOBpeMeHHO oTnycKaior. lllapuku mamawor U yaapsl
HX O NOJI CJIBILHBI OJHOBPEMEHHO. AHaNOTHUHLINA onbIT npoBoaua [a-
Juneit, 6pocas wapbl c Hak/IOHHOHK GamHu. ONBIT 3TOT NMOKa3biBaer,
UTO eC/IH CONPOTHBJIEHHE BO3AYyXa HEBeJHKO IO CPaBHEHHIO C CHJOH
TSXKECTH, TO BCe Tesa, He3aBHCHMO OT HX MacChl, NajaloT C OAHHM H TeM
e YCKOpeHHeM.

ONbIT7. NAREHUE KANESAD, HABNIOAAEMOE
nPU CTPOBOCKONMYECKOM OCBELLEHUM

OG6opyanosarue: 1I)crpoSockon
3IEKTPOHHBIH, 2) CKaAsHKA ¢ Ty6ycoM BHH-
3y, 3) KpPaH C HaKOHEUHHKOM, 4) KpHCTaJ-
ausatop, 5) IUTAaTHB  yYHMBEpPCaJbHBIH,
6) NOABEMHBIH CTOMHK.

YcraHOBKa /151 NPOBEJEHHUS OIBI-
Ta H306paxkeHa Ha puCyHKe 1-14
TaK, KaK OHa BHIHA yYaulumcs, CH-
IAmuM B cpenHeM psay'. Ha mra-
THBE (KaK MOXKHO Bblllle) 3aKpensioT
CKJSIHKY C BOJOH, HMEIOILYI0 BHU3Y
Ty6yc W KpaH. Jluamerp OTBepCTUS
y KpaHa He JoJikeH OblTb 60JIb-
we 1—2 MM; B IDOTHBHOM CJ1yYae K.
KpaHy HaJlo NPHCOEAHHATh HAaKOHeY-
HUK OT IVla3HOH numetku. Paccrosi-
HHE OT HAaKOHEYHHKA JO CTOSLLEro
NOA HHUM KPHCTa/LJH3aTOpa — OKOJIO
50 cm.

s ocBeluleHuss Kaneib ycTa-
HaB/HBAIOT Ha TNOABEMHOM CTOJIMKE
C3alH M HECKOJBbKO COOKY 3JeKTpOH-

Puc. 1-14. YcrawoBka aasi na6ioe 1 Ha6mionenne 3aTpyAHEHO yuauuimcs,

JAeHHs NMafeHHs Kaneab IMpPH CTPO- CHIAfAIINM B 3aJHHX Dsilax, NO3TOMY HX cJe-
GOCKOIHYECKOM OCBEIEHHH. AYeT NPHUTAACHTDH nojoitTu 6anxe K CTOoNY.
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HbIil CTPOGOCKOM, HACTpOEHHbI Ha YaCTOTy 0Koso 10 BCIbILIEK B CEKyH-
ny. TIpn Takoil YacTOTe yCTaHOBKa JaeT HauaIyuliuid spgekrt, TaK Kak
n03BOJIsieT HabJI01aTh TOJNBKO TPH KalllH, KaXKyLIHecs HEMNOIBHIKHO
BUCAIIMMH B BO3lyXe. PaccTosHua Mexay Kanismu (HauuHas oOT
Kpaua) npubausutensuo 5, 15, 25 cm.

Yro6el cBeT CTPOOOCKONA He Mellasa HalJI0JeHHIO, K IUTaTHBY MpH-
CJIOHSIOT TPSAMOYTO/bHBIH KYCOK KapTOHa Ha paccTossHHH 3—4 cM
OT MajalouUX Kane/b, KaK NMOKa3aHO Ha PUCYHKE MYHKTHPOM.

VCTaHOBHB YKa3aHHYIO Bbllle YacTOTY BCMbIIEK, NMPHOTKPHIBAIOT
KpaH, I06HBAsCh KaxKyUEACS HEMOJABHXHOSTH Kamesb, a eule Jyyue
MeIJTeHHOTO JBHXKEeHHsl UX BBepX HJH BHM3. Koria kamiu MeaieHHO
IBHKYTCS BBEPX, HaCTynaeT MOMEHT, KOIa BEepPXHAS Kamis Kak Obl
JOCTHraeT KpaHa. B 3ToT MOMeHT 0COGEHHO SICHO BHJHO, YTO PaccTos-
HHS MeX1y KalIsIMH MPONOPLUHOHANbHE YucaaM 1, 3, 5.

[Tepen omeiToM KpaH Ho/KeH OBITH CMa3aH M HMeTb COBEPLIEHHO
cBOGOHBIH XOX, HHAue MNOJYUYHTb OKHAaeMblil adderr Tpynno. Pery-
JIMPOBaTh Kakyleecs [IBHMKEHHE Kalesb MOXHO H M3MeHeHHeM yacTo-
ThI BeMbileK cTpoGockona. OXHAKO IPH 5TOM GYIeT MEHSTbCS He TONbKO
Hafnpas/eHHe ABHXKEHHs KalleJb, HO H PacCTOAHHE MEXKIy KallJIsAMH.

ONbiT 8 ONPEAENEHME YCKOPEHUS NP CBOBOAHOM
NALEHMM

O6opynoBaHue: 1) ceKyHIOMED 3/eKTPOMEXAHUYECKHH HJM 3JEKTPOH-
HHIfl, 2) NPHCTABKH-NaHe/H K CeKyHIOMepY, 3) WapUK CTaNbHON, 4) HCTOYHHK [TOCTOSH-
HOro ToKa Ha 3,5—4 B, 5) npoBoga coefuuHTe/bHEIe, 6) IUTATHB YHHBEPCANBHBIH.

Yckopenue cBOGOJIHOTO MaJeHHs Tesa ONpelensiioT NMyTeM H3Me-
PeHHS BDeMEHH MajeHHs CTAJbHOTO IapHKa C 3afaHHOH BBICOTH C
NOC/eAYIOWUM BbIYHCIEHHEM YCKOpeHHS Mo dopMmyJe

h=8, =2
g’ £
B onblTe MOXHO BOCNO/MB30BAThCS CEKYHIOMEPOM 3JIE€KTPOMEXaHH-
YeCKHM WJIH 3/JeKTPOHHLIM H ClelHaJbHBIMU TIPUCTABKAMHU-TIaHEASAMH,
NpeAHa3sHaYeHHbIMH A5 MYCKa H OCTAHOBKH LIAPHKA C OZHOBPEMEHHBIM
NYCKOM U OCTAaHOBKOH ceKyHmoMepal. M3 Tpex NpHCTaBOK, BXOASIIHX
B KOMILIEKT, B TaHHOM OIbITe HYXKHBEI JBe: NaHeJ b C 3JIeKTPOMaTHHTOM
H nanenb «<H3» — ¢ HopManbHO 3aMKHYTHIMH KOHTakTaMmu (puc. 1-15).

Puc. 1-15. KomnjekT mpHcTaBok-naxesnei.

! Cm.: YueGroe o6opynosanue no husuke B cpenuedt wkone. [ox pex. A. A. To-
Kposckoro. M., 1973, c.p}7,6—83. b ? P
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Puc. 1-16. Cxema coepuHenuit naue- Puc. 1-17. VYcranoBka AN H3MEpEHUA
Jei. BpPEMEHM MNajJeHus WapHKa.

HIns cOOPKH YCTaHOBKM TpPUMEHSIOT YHHBEPCA/JbHBIH IUTATHB,
Ha CTepXKHe KOTOPOr0 BBEPXY 3aKPEMIAIOT MaHesNb C 91eKTPOMarHu-
TOM, a y OCHOBaHHA — naHeab «H3» (puc. 1-16). O6e nmanenu coenu-
HAIOT MeX1y co60i W NPHCOEAHHSIOT K NMYCKOBBIM 3a)XHMaM 3/J€KTpO-
MEXaHHYECKOTO CEKYHJOMepa WJH K 3aXKHMaM «BXOJI» 3JIEKTPOHHOIO
(puc. 1-17). K 3axumam «4B» nanenyu ¢ 3/eKTpOMarHWTOM NPYCOeH-
HAWOT JI06OH MCTOYHHK MOCTOSIHHOTO TOKa Ha 3,5—4 B u nposepsior
AeiicTBHe Tymbriepa ¢ 0603HaYEHHEM «IyCK» 1O MPUTSKEHHIO SJIEKTPO-
MarHUTOM MLIapHKa, MOCjJe Yero 3THM TyMGjJepoM BHIKJIOYAlOT TOK B
3/1EKTPOMarHuTe H ONYCKalOT miowianky naHenu «H3».

[lpy npHMEHEHHH S/EKTPOHHOTO CEeKYHIOMEepa BKJIOYAIT BHJIKY
HWIHypa CeKyHIOMepa B CeTb, CTaBAT TyMOsep BbIKJIOYaTejs B MOJIO-
KEHHe «BKJI.» 4 06pallaloT BHHMaHKe Ha CUTHAIbHYIO JIaMNIOYKy — OHa
IOJXKHa 3aroperbcsi. Uepes HekoTopoe BpeMsi NepeBOAAT PY4Ky ne-
peKJouaTeNis B IOJIOXKEHHE «CeKYHAb» W Ha)XKUMAKOT KHOMKY «cOpoc»,
nodjie yero Bo BCeX NeKaTPOHAX BO3HHKaeT pas3psif y uudpsi 0.

Janee BK/IOYAIOT 3/1€KTPOMArHUT M MPUCTABJSAIOT K €ro CepAeyHH-
Ky craafHoit wapuk!. Iloauumaior maomanky uHuxueit nadenu. Ilpu
9TOM KOHTAKTbl BepXHeil NaHeIM OKashlBalOTCA Pa3OMKHYTbIMH, a
HHXKHEH — 3aMKHYThHIMH.

Ilpn noBopore pyuku TymGiepa «MyCK» LIaPHK HaYHHAeT NajiaTh.
B TOT ke MOMEHT KOHTaKThl BEpXHeil IlaHeH 3aMhlKaloTCA H HPHBOAAT
B 1edicTBue cekynaomep. Ilpu ynape mapuka o IVIOLAJKY HHXHeR na-
HeJlH ee KOHTAaKThl pa3MBIKaloTCsl W CueT BPEeMeHH NpeKpallaercs.

CHsB mMoKa3aHHe CEKyHIOMEpa W H3MEPHB C IOMOIIBIO JEeMOHCTpa-
LLMOHHOTO MeTpa BLICOTY NaJleHHs IapHKa, BBLIYUCAAIOT YCKOpeHHe
cBOGOIHOTO NajCHHA NO yKa3aHHOH Bhille gopmye.

1 Ecan WIApUK NPHTATHBAETCSA K CEPAEYHUKY 3JI€KTPOMArHHTa H3JHIIHE CHJbHO,
TNONE€3HO MEXAY WAPHKOM U CepACYHHKOM INPOJIOKHTDb JHCTOK Gymarn.
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Puc. 1-18. ¥Ycradoska 114

BLISICHEHHSI MOHATHI O JI-

HeilHOi M YTJIOBOH CKOpOC-
TAX,

H3MepeHne BpeMeHH MajieHHs C JaHHOH BBICOTHI 3Ke.1aTe/1bHO MOBTO-
PHTb HECKOJBKO pa3 M MO CPeJHEMY €ro 3HaYeHUIO BBIYUC/IHTH YCKO-

penue. [Tone3Ho TaK:ke NOBTOPHTb OMbIT, H3MEHHB BLICOTY MaJCHUSA
IapuKa.

§ 3. KPUBONMHEWHOE ABMKEHME

ONbIT 9. IMHERHASA U YTNTIOBAS CKOPOCTH NPU PABHOMEPHOA’A
ABHMEHMMU TENA NO OKPYXHOCTH

O6GopyXxoeaunue: l)Bpamarwmuiics I4CK, 2) cHpeHa Auckosas, 3) MalHHa
uenTpoGexHasi ¢ uepBAYHON nepejauveii, 4) WTaTUB YHUBepCa/bHbIA, 5) TecbMa 1,5 M,
6) Touns10 pyuHOe, 7) HanuJbHHK.

Ins BLISICHEHHst TIOHATHH O JHHEHHOH M]YIJIOBOH CKOPOCTH OG-
paloT MoJe]b peMeHHOH IepeiauH, H3o6pakeHHol Ha pucyHke 1-18.
Posib IKHMBOB BHINOMHAIOT BpalAlOLIKHACA TUCK H AMCKOBas cupeHal.
Hx nuamerpsl oTHocsTcs npubiau3uTesbHo, Kak 1 : 2. Jlucku oxBaTbl-
BalOTCsl MaTepyaroll TecbMOH LUHPUAOH OKOJIO 2 CM H YCTaHaB/AHBAOTCA
CTPOTO B OJHOH NMJOCKOCTH. TOJNBKO B TAaKOM CJy4ae MOJYYHTCH Hajlex-
Hasi peMeHHasi nepejiaya W TechbMa BO BpeMs OlbiTa He O6y/eT CroJa3arh.
Hns ynoGerBa BpalieHHs AUCKAa € HeGOJDBIION CKOPOCTBIO pPYKOSTKY
UEHTpOOEKHOH MalUMHbBI BBHHYMBAIOT B TOpELl LUNHHAENs, BbIBHHTHB
u® nero kpioyok. Ilpucrynas K OGbsICHEHHSIM, OKA3bIBAIOT, YTO TOYKH,
OJAHHAKOBO* yJa/jeHHblEe OT OCH BpPAlleHHs, UMEIOT OJAMHAKOBbIe JHHEH-
Hble H yr/10Bble CKOPOCTH. LSl 3TOTO Ha BepXHeM JUCKe HaHOCAT MeJIOM
TOYKH | W 2 ¥ MOBOpAYMBAIOT €ro Ha MoJHkI o6opor. O6e TOuKH Mpo-
XOJAT 32 OJHO M TO K€ BpeMsl OJHHAKOBBIE NYTH W NMpPOBEIEHHbIE Uepes
HUX PaTHyChl MOBOPAYHBAIOTCH HA OAUHAKOBBIE YIVIbI.

! BMeCTo TechMbi MOXHO B3AiTb H3HOWEHHYIO H3MePHTENLHYIO NeHTY.H3 HaGopa
AnA GpouTanbHbIX a6OPATOPHEX DaGOT.
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3aTeM OCTaBJAOT Ha AUCKE TOUKY 2 ¥ HaHOCAT Touky 3. [ToBepTh-
Bas AHUCK, NOKAa3bIBAIOT, YTO paiiyChl, IPOBEJeHHbIE Yepe3 3TH TOUKH,
NOBOPAYMBAIOTCS Ha OfMH H TOT XXe yroJ, HO MyTb, NPOHAEHHBIA TOY-
Ko#i 2, BABOe GOJbllle NyTH, NMpPOHIEHHOro TOYKOH 3. CnenouBaTebeHo,
3TH TOYKH HMEIOT OJMHAKOBbE YIVIOBbE, HO pasHble JIHHEHHBIE CKO-
POCTH. .

TNoBopaynBaioT BEpXHHI AHCK TakK, YTOGb Touka I pacrosioxu/iach
BHH3Y, M NIPOTHB Hee Ha HHXKHEM JHCKe HaHocsaT Touky 4. IloBopaum-
BAlOT HUXKHHH JQMCK Ha 1e/blll 060pOT H 00palialoT BHHMaHHe yualiux-
csl, 4TO BePXHHUil JUCK [PH 3TOM MOBEPHYJICS MeHee yeM Ha '/, o6oporTa,
XOTsl NMyTH, NpOHAeHHble 06euMH TOYKamH, oinHakoBbl. Orciona cie-
AyeT, UTO JIHHeHHble CKOPOCTH TouyeK / H 4, a TaKkKe CKOPOCTb PeMHS
paBHBl Mexay cobofi. ¥YT/oBble ke CKOPOCTH 3THX TOYEK pa3/IWYHBL

Yro6bl MoKasaTh, KaK HanpasJieHa JHHeHHas CKOPOCThb NpH Bpala-
TEJIHOM JIBUXKEHUH, NIPUBOJAT B GbICTpOE IBHXKEHHE HaXKAAUHBIH KPyT
PYYHOTO TOYMJA H NPHKHMMAIOT K HeMy KaKoH-1M6O CTepeHb U3
3aKa/leHHOM CTaju, Hanpumep HAMMAbHHK (puc. 1-19). ToHkuit my4ok
MCKp, BHIPHIBAIOWIKHACA H3-TIOJ CTEP}KHS, HanpaBjeH Mo KacareJbHOH
K OKpyxHoctH. HanpaBnenue ABHXKeHHSI pacKa/eHHbIX YaCTHLl CTaJsH
H ecTb HanpaB/ieHHe HX MTHOBEHHOH CKOPOCTH.

O MBI T 10. UBMEPEHME YT IOBOH CKOPOCTH

O6opyZXxoBaHnmne: 1) sneKTPOABHTaTeNb YHHBEPCAbHBIN, 2) AHCK cTPOGO-
CKONHueCKHii, 3) Jlamna JoMHHeCLeHTHas, 4) peoctaT Ha 400—600 Om, 5) Taxomerp
JNEeMOHCTPALMOHHEIA, 6) IITATHE YHHBePCA/NbHbIA, 7) SWMK-NIOACTABKA.

Jlo H3y4yeHHs 3aKOHOB JMHAMHKH L1€71€c006pa3H0 03HAKOMHTb yda-
IHXCA TOJBKO C TAaKHMH Cnoco6aMH H3MepeHHs YIVIOBOH CKOPOCTH,
KOTOpHIE He OCHOBaHHl Ha 3THX 3aKoHax. OIHH M3 TakHX CrocoGoB —
CTPOGOCKOMHYECKHH, APYToil — 3/eKTPOMarHHTHLIM.

s neMoHCTpaluu mnepBoro croco6a Ha BaJl YHHBEpPCaJdbHOTO
3/IEKTPOJBHTaTe/]sl HACaXHBalOT KapTOHHBEIH IOUCK [IHaMeTPOM OKOJIO
18 cM, BLluepYeHHBIH YepHOH TYLIbIO, KaK NOKa3aHO Ha pucyhke 1-20.
JlucK sipKo OCBelaloT JIIOMHHECILEHTHOH JIaMMNOH U BKJIOYAIOT 3JeKTpo-
JBHrarteNb. YMeHblass CONPOTHBJIEHHE PeocTara, MNOCTENEHHO YBeNH-
YHBAIOT YHCJIO 060POTOB BaJa, NIOKa Hapy»KHOe KOJ/IbUO JUCKA He CTaHeT

Puc. 1-19. Hanpapnenne IBHMeHHsS HCKp OT
TOUHJIbHOTO KaMHSI.
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Puc. 1-20. YcrtaHoBKa A5 IeMOHCTpALUUH CTPOGOCKOMHYECKOrO METOAA
omnpefiesieHHss YrJIOBO# CKOPOCTH.

Ka3arbCsl HeMOABHKHBIM. [IpWuMHA KaxylleAcs HeMoABHXKHOCTH 3a-
KJio4aercs: B caeayoueM. Ha kosble pasmeleHo 12 yepHBIX H CTOJ/IB-
KO Ke 6esiblX cekuuii. Hacrora nepeMeHHOr0 TOKa OCBETHTEJIBLHOH CeTH
50 T'u, a namna jaer ABe BCNBLIIKH 3a nepuox, T. e. 100 Bembiuek B
cekyHay. OueBHnnHo, uto eciu 3a Bpems B 0,01 ¢ Mexx1y AByMs BCHbILI-
KaMH Ha MecTo Genoff ceKuuu GyneT momaiarb OnHxkaflias Takas ke
CeKLHs, TO HaGMIOfaTeN0 KoablLo GyAeT Ka3aTbCs HEMOABHXKHBLIM. B

TaKOM CJ1yyae KOJIbLO JesaerT NoJ-
HbIH o6opor 3a 0,01 c-12=0,12c,
a ero yrjoBasi CKOPOCTb paBHa
100-60
e 500 o6/mun. Ilpu namb-
HeH1lleM yBeJTHYEHHH CKOPOCTH T10-
OYePeaHO KaxKyTCs OCTaHOBHBLIH-
MHCSI BCe MOCJelyIolHe KOJblia.
YcTaHoBKa A/t TPOBENEHHS
OMHCAHHOrO OmbiTa H306paxeHa
Ha pucyske 1-20. [ToxcraBky noj
3J€KTPOABHraTelb MOAGHPAIOT Ta-
KOH BBICOTHI, YTOGHI AUCK OblT BH-
A€H yYaluluMcs H IpKO OCBelancs
JIOMUHECUeHTHO! naMmoit. TTome-
LleHHe KJacca Jyyule 3aTeMHHTb.
Ilpu peMoucrpanuu BTOpOTrO
Crnoco6a TpPHUMEHSIIOT JAeMOHCTpa-
LHOHHBIA TaxomeTp, H306paeH-
HBIl Ha pucyHke 1-21. On wusro-
TOB/JEH  Ha ' OCHOBE TaxoMeTpa
TMI-1T1, nporpaayuposan B 060-

Puc. 1-21. leMoncTpauuoHHbIi TaXOMETP.
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pOTax B CEKYHAy H HMeeT IIKa/Jly YBelHueHHOro AauaMerpa. Mexa-
Hu3M TaxoMeTpa 3akpuir. B VIII knacce npexneBpeMeHHO 3HAKOMHTH
yYalUXCcsl ¢ NPHHLHUNOM AeHCTBUA 3JeKTPOMarHHTHOIO TaxoMerpa. 310
Gyner cnenano B IX Knacce NpH H3yuyeHHHU 3/1€KTPOAHMHaMHKH. B nan-
HOM OmNbiTe LeJecoo6pa3Ho OrPaHHYHTBLCA JIeMOHCTpallHeH AeHCTBHSA
TaxoMeTpa M CpaBHeHHeM ero MNoKa3aHHWH C NOKa3aHHSIMH OMHCAHHOTO
Bhille cTpoGockonuyeckoro Taxomerpa. (Cienyer uMerb B BHAY, 4YTO B
psiZe NoCJaefyIOUMX ONBITOB 3TOT TaXOMETp yxe He 6yleT 06beKToM Je-
MOHCTpauuu, a 6yzer NPHMEHATBCA 1O CBOEMY Ha3HayeHHuIo.)

Ina cpaBHeHHS NoKasaHuH ABYX NMPHOOPOB BHUHT IJ/151 KpeIJeHHA
CTPOGOCKONHYECKOr0 HUCKAa OTBHHYUBAIOT M Ha €ro MecTo BBEPTLIBAIOT
. HaKOHEUHHK Tpoca TaxomeTpa. Besi ycTraHOBKa npuBOAMTCA B AeHCTBHE,
KaK 3To GbuTo omHcaHo Bbille. [To Mepe yBesqHueHHs YIJIOBOH CKOPOCTH
poTopa 3JeKTpoABHraTeNsl H CTPOOGOCKOMAUECKOTO JHCKa CTpe/Ka
- TaXOMeTpa yBeJNHYHBaeT NOKa3aHHUs, U, KOTAA HabmogaeTcst Kaxymias-
csl OCTaHOBKa WJIM MeJJIeHHOe NepeMellleHue HapyXHOTO KOJblla JHCKa,
cootBercTByiomero 500 o6/muu, nokasaHue Gyner oxoso 8,5 o6/c.
Hanee cpaBHMBaioT mokasaHus- TaxoMmerpoB npu 750 u 1000 o6/muH.
OnuT NOKa3biBaeT, YTo MOKa3aHUsI NPHGOPOB B Mpefenax AONYCTHMbIX
norpelHoCTed COBNAAAIOT.

§ 4. 3AKOHbl ABMXEHMA HbLIOTOHA

OMNBbT 11. ABREHUE MHEPLIMM

OGopyanoBaunue: 1) Tenexka, 2) 6pycok nepeammmﬁ 3) neGosbuioit Me-
MOK ¢ mneckoM, 4) kunopuasM «3akonsl Hoiorona» (4. 1),! 5) kunompoexrop.

H3BeCTHO MHOMKECTBO pAa3/JIUYHbIX OINBITOB A5 JEMOHCTpAllHH
HHEpIHH, ONUCAHHBIX B-yueOHHKaX U B OOIUMDHOH METOLHYECKO JiHTe-
parype. IlposiBienHe HMHepLUHM B XXH3HEHHOH NMpAaKTHKE ydauluxcs Ha-
CTOJIBKO YacTO, YTO OJHHX 'TOJBKO NPHMEPOB, H3BECTHBIX YdalllHMCH,
6610 6bI JOCTATOYHO AJISi BBEJEHHS HEOGXOJMMbIX MOHATHH M yCBOe-
HHA TNepBOro 3aKOHa AMHaMHKH. TeM He MeHee MNocje OmbTa C lIapH-
KOM, onncaHHoro B ydeOHuke «®Pu3uka-8», MNOJE3HO NPEJIOKHUTD
yualuMcst AJIA CaMOCTOSITENBHOTO PAacCMOTPEHHS [Ba XapaKTepHBIX
cayyasi TIPOSIBJICHUS WHEPLHH.

Ilnst mpoBelleHHsl TaKOI'O OMBITAa MOXKHO BOCIOJIb30BaThCH TEJIEKKOH
or npubopa no KHHeMaTHKe H AHHAMHKE C BepTHKaJbHO PachoJIoXKeH-
HbHIM Ha Hefl jepeBAHHBIM OpyckoM (puc. 1-22). PeskuM Tonukom Te-
JIeXXKY [PUBOAAT B JBHMKEHHe, NPH ITOM GDYCOK ONPOKHIbIBAETCS.
BepHyB Tenexky B HCXOIHOe IOJOXEHHe, BHOBb YCTAaHABJMBAIOT Ha
Heft 6pYCOK H NJIABHO PasrOHAIOT BAosb cToja. HaTtoaxuyBunch Ha
NpeNnsTCTBUE, TelexKa OCTaHaBIMBaeTCH, a CTOAIMA Ha Hel 6pycok
flafaer Bnepen.

! 3akoun Hrlorona. 3 4. JIeHHHrpajckas CTYAMsl HAYUYHO-TION Y ISIPHBIX punabmos,
1971. TlporomxuTentiocTs Aemoncrpaniu — 30 MHH.
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Puc. 1-22. JleMOHCTpauHs WHepUHH.

Beceny, pa3BepHYTYIO Ha OCHOBe NpHBELEHHHIX OILITOB, 3aBeplia-
10T IeMOHCTpaLllieii nepBoro ¢pparMenTa KHHodHAbMa «3akoHb! HploToHa»,

®dunpM HauHHaeTcA ¢ HeGOJIbLIOrO BCTYIJIEHHS, B KOTOPOM pacKphl-
BAeTCs 3HaueHHe BLIGOPA CHCTEMbl OTCYeTd ISl ONpefieIeHHsT MOJIekKe-
HUA Tesna B npoctpaHcrBe. [TokasaHo, Kak onpene/sTh NOJOXEHHE Te-
Jla OTHOCHTEJIbHO MOJABHKHOH M HENOJABIKHON CHCTEM OTCUera. 3areM
NoKa3aH IIApHK, MOJBELIEHHBIA Ha HUTH K wWiTatuBy. [IpuTsxkeHue
3eM/IH CKOMIEHCHPOBAHO HaTsKeHHeM lunypa. IlpuBoasitcs M apyrue
NpHMepHl KOMINEHCAllHH AEHCTBHA NPHTAMEHHs 3eMJIH: TPy3 Ha Kpa-
He, Kopal/ib Ha cTaneasx, wai6a Ha ab1y. C NOMOLIBIO CTPOGOCKONH-
YeCKOro MeTOJla MO0Ka3aHO H3MEHEHHe CKODOCTH TeJa B aTTpaKUuOHe
«AMepHKaHCKHe TOpBl», Tie NeHCTBHE CHJIbI NPUTSXKEHHS 3eMiaH He
CKOMMNEHCHPOBaHQ. 3aTeM HIYT KaJphl, NOKa3blBAlOIHE JBHXKEHHe
IIapHKa N0 HaKJOHHOMY H TOpH3OHTaNbHOMY Keno6GaMm. IlpuBenenst
pas/HYHbIe TIPUMeEPHI ABHKEHHS TeJ1a 10 HHEpPUHM: aBTOMOGWJs, TPaK-
TOpa, HCKYCCTBEHHOTO CIYTHHKA 3eM-
Ju u ap. B xounue ¢parmenra pac-
cKa3biBaeTcst 06 HHEPIHAIbHBIX H He-
HHepLUHaJbHBIX CHCTEMAaX OTcuera.

O N biT 12. UHEPTHOCTDb TENA

O6opynosanne 1) rups Mmac-
coft 2 Kr, 2) ITAaTHB YHHBepCalbHbiH,
3) HHTL AauHol | M, 4) NPOYHLIH WHYPOK.

Ilepex onbiToM- 3aroTaBaHBalOT
HECKOJIbKO OJMHAKOBHIX OTPe3KOB
CypoBOH HHTH C 3aBSI3aHHLIMH Ha
KoHuax nerasmd. Ha crofike, co-
OpaHHOH u3 Jlerasell YHHBepCaJbHO-
ro IUTaTHBa, TMOABELIHBAIOT TIpY3
2 KT C TIOMOLLBIO OJIHOTO M3 3arOTOB-
JIEHHBIX OTpe3koB (puc. 1-23). Bro-
pO#t Tako# ke OTPe30K NPHBS3LIBAIOT
K HHXHefl netsie rpysa.

Yro6bl rpys npu 0GpbIBaHHH HH-
TH He Mnajaj, ero NOABA3LIBAIOT K s
nepeknanuHe CTOMKH CBOGOJHO CBH- Pyc, 1-23. YcTaHOBKE Ans AEMOHCT-
CAlOHIHM TPOYHLIM “LIHYPKOM. PalMH HHEPTHOCTH TeJa.
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B3fBu#CE 32 PYKOATKY,

BCTaBJIEHHYIO B NETJII0 HHXKHef
HUTH, NPUNOXHHMAIOT PYKY H
PEe3KO 1epraiotT pyKoATKY BHH3.
ITpu 31OM OGpHIBaETCS HHKHSAA
HHUTB, a TPY3 OCTAETCS BHCSLIUM
Ha BepXHeH HUTH.
. Tlpn pBMXeHHH PYKH cuia
HaTSXKEHUS HHXKHeH HHTU JO-
CTHIaeT npejenbHOro 3HaueHHus
3a TaKoe KOpPOTKoe Bpewms, B Te-
yeHHe KOTOPOTO MacCHBHaf I'H-
P HE MOXET 3aMeTHO OIlycC-
TUTbCA W Tepefarb YyCUJIHe
BepXHeH HHTH TakK, yToObl OHa
nopBaJiack.

ITocne 3Toro 3aMeHAOT NOP-
BAaHHYIO HHTb HOBOH H MeJJeH-
HO HaTATHBAIOT ee, MOCTENEeHHO
Puc. 1-24. Cg;::;g::ﬁ’g;‘gg CEYXTENTO MY ypenuumBas ycuiue. Temepb

ofpLiBaeTcs BepXHAA HHUTb H

rpy3 MOBHCAeT Ha INpejoxpa-
HHTeNIbHOM IUHYpKe. B 3TOM c/yyae CH/la HaTsKeHHS BepXxHell HUTH
paHbllle JOCTHIaeT NpefeNbHOrO 3HaueHHs, TaK Kak OHA B J060# Mo-
MEHT paBHa Becy THpH IUIIOC CHJIA HATSXKEHHA HUXKHEH HHTH.

OnNblT 13. CPABHEHME MACC ABYX TEN NO UX B3IAUMOAEACTBUIO

O6opynoBaunne: 1) npuGop «Tena HepaBHOM Macchl», 2) LeHTPOGEXKHAN
MalkHa.

JIlna BBeleHHs] NMOHATHA MacChl MOMKET CJAYXHTb npHbop, mpen-
CTaBJAIUUA coO0H JOTOK, YCTaHAB/AHBAEMbIH TOPH3OHTANbHO B ILMHH-
AeJie HEeHTPOOEKHOH MalUMHBI, ¢ ABYMS CIIOUIHBIMH LUHJIHHAPAMH OIH-
HAaKOBLIX Pa3sMepOB, H3rOTOBJIEHHBIMH M3 CTaJH H AMTIOMHHHMS H CBf-
3aHHBIMH LUHYpPKOM (puc. 1-24).

LuauHApBl yCTaHaBJAMBAIOT 10 06e CTOPOHBI OT OCH BpalleHHA
CHayasla Ha PaBHBIX paccTosiHHAX. [Toka3bpiBaloT, YTO JaXe NpH OueHb
MeJIeHHOM BpallleHMM UHJIHHAPHI HE OCTAIOTC HAa MecTe, a CABHIaloT-
cs Ha Kpaif JIOTKa B CTOPOHY CTaJIbHOTO LUJIKHAPA.

IMocne storo umaMHApH pacrnojaraloT Ha JOTKE TaK, 4ToObl OHH,
OMNHChIBasf OKPYXKHOCTH pa3HBIX paluycoB, YAepXUBaJH APYr Apyra
H OCTaBa/JHCb Ha CBOMX MecTaX. TaKoe MOJOXEHHe LHJIMHAPOB 3apa-
Hee HAaXOAAT OINBITHBIM MYyTEM.

H3mepuB paauycel BpallieHHsi, MOKAa3bIBAIOT, 4TO A aNIOMHHH-
€BOro LMJIHHAPA Paauyc BpalleHus B TPH pasa GoJblle, 4eM AJis CTajlb-
HOTO. ODTOT pe3ysbTaT CJYMKHT OCHOBAHHEM JJIfi BBEJeHHA MNOHATHSA
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Macchl H MO3BOJIAET CAeNATh BHIBOX O TOM, YTO OTHOIIEHHE aGCOMIOTHEIX
3Had®HUA YCKOPEHHH ABYX B3aMMOJEHCTBYIOUWHX Tesl PaBHO OGPATHOMY
OTHOLLUEHHIO HX Macc.

OnbiT 14. BTOPOX 3AKOH HBIOTOHA

O6opyaosanue: 1) npubop «Tena mepapHOff Macchly, 2) HAMHAMOMETP
UMJAHHAPHYECKHH, 3) TaxoMeTp NEMOHCTPAUHOHHBUA, 4) LeHTpobexHas MallHHa,
5) WTaTHB JEMOHCTPALHOHHEIR.

B yueGHuke «®Pusuka-8» BTOpoii 3akoH HbloTOHa BLIBOAMTCA H3
onbiTa, NOKa3bIBAIOIIETO, 4TO NPH AEHCTBHH Ha Tela PasAMYHOH Mac-
Chl OJIHOH M TOH XK€ CHJIBI POH3BEAEHHE MacCH Tena Ha ero yCKopeHue,
J/sl BCEX TeJl OXHO H To Ke. JIeMOHCTpaLus onbiTa CBOAHTCH K H3Mepe-
HHIO LEHTPOCTPEMHTENILHOTO YCKODeHHs, COOOMmaeMoro OAMHAKOBOH
CJIOH Te/laM Pas/MYHOM MacChl IPH BX BpaHleHHH Ha LeHTPoGeXKHOH
MallHHe. ’

Ha pucynke 1-25 uso6paxeHa ycTaBOBKa JAsl NPOBEJiEHHS 3TOTO
onuita, co6paHHas u3 npubopa «Tena HepaBHOl Macch», HeHTPOOEKBOH
MallMHBl H TaXoMeTpa. I1pHGop npeAcTaBasier coGoi IOPH3OHTa/bHbIA

Puc. 1-25. YcranoBka Ans AeMOHCTPaUMH BTOpPOro 3akoHa HuioToHa.



JIOTOK, Ha KOTOPOM HAa PaBHbIX PACCTOSIHHAX OT OCH HAXONATCA J1Ba
OIHHAKOBBIX CTa/bHBIX W/H aJIOMHHMEBBIX LUM/IHHAPA. LIMAMHADH HH-
TAMH COEAHHAIOTCA C JHHAMOMETPOM UHIHHAPHYECKOH (POPMBI, KO-
TOpBIl CAYMKHT A/l H3MePeHHsI CHJIbI, YAEPXKHBAIOWell Bpallaiolyecs
UHIHHIPHL Ha OKPYKHOCTH. YTJIOBYIO CKOPOCTb MpHOGOpPa MOXHO H3-
MepsiTh B 000POTaX B CEKYHAY C [OMOLIBIO PACIONIOMKEHHOrO PSAAOM
JIeMOHCTPALHOHHOTO TaxoMmeTpa. IlokasaHusi AMHamoMeTpa TaK e,
KaK H TaxoMeTpa, CHHMAIOT BO BpeMs ABHXKeHHs. Paguyc BpalueHus
u3MepsieTcs MO TOPH3OHTANbHOM JIHHEHKe HeMoABHXKHOrO npuGopa;
- VISl 5TOr0 TPY30M OTTATHBAIOT NPYKHHY AMHaMOMETpa A0 TOrO MoKa-
3aHKfA, KOTOpoe Ha6Ji0lasoch BO BpeMs OIBITa.

Tlepen OMEITOM Ha-JIOTOK CTaBAT aJTIOMHHHUEBBHIE LH/IHHAPHL H COENH-
HSIOT HX C KPIOYKOM AHHaMoMeTpa. 3aTeM BpallaioT PYKOATKY MallUHHEL,
TNOCTENEHHO YBeJHYHBas YIVIOBYIO CKOpocTb. IIpH 3TOM moKasaHHe M-
HaMoMeTpa YBeJHYHBaeTCsi, U, KOTa OHO ZOCTHTHET KaKoro-1u6o npo-
H3BOJIbHO BBIOPaHHOTO 3HaUeHHUs (HanpHMep, 5-ro fe/ieHns), NOARepKHU-
BalOT HEKOTOPOe BPeMsi CKOPOCTb MOCTOSHHOH M 3aNmHCBHIBAIOT Ha JOCKe
noKa3aHnusi Taxomerpa. Hanpumep, n, = 3,5 of/c.

3aMeHHB aJlIOMHHHEBble IHIHHIAPHI CTA/JbHBIMH, MOBTOPSAIOT OMBIT H
HaXOJfAT, YTO NMpPH NeHCTBHH TAKOH Ke CHJBI YIJoBast cxopocrb Bpatlle-
HHA MeHblle: n, == 2 ob/c.

Hasnee npucrynaior x o6paGoTKe pe3yJbTaToB.

U3 oneita, npoBeeHHOro0 NPH BBEJEHHH MOHATHS MACChi, yyalluMcs

H3BE€CTHO, 4YTO Macca CTaAbHOro UHJIHHAPA BTpOE Goviblile MaccHl aJiio-
MHHHEBOrO:

H3sectHa Takxe hopMyJia, CBA3BIBAIOIIAS LEHTPOCTPEMHTE/bHOE
yCKOpeHHe C YIVIOBOH CKOPOCTBIO:

la| = o?r, wm |E] = 4mPn’r,

CpaBHHBaXO’l‘ JaJjiee YCKOpPE€HHsI, KOTOpbie MOJMYYHJH aJIOMHHHEBBIE
H CTaNbHBIC€ IIHJIHHADPLI NOA JefiCTBHEeM OJHOM H TOH XKe CHJIbL

Py 3. .83
gl A 3% 1752~ 3
(3| 4n?r . 2
CuenoBatesibHo,
m ' a - -
Ze = Aol wmw mead = my|a, .
a

lac |

TlpousseneHne Macchl T€/la Ha €ro YCKOpEHHe BbIpaXKaeT CHJy,
JefiCTBYIOLLYIO Ha TeJO:

- =S
F = ma.
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OMNbIT 15. CNOXHEHWE ABYX CHN, HANPABNEHHBIX NOA YINOM
EPYT K APYTY

O6opynoBanne: Habop no craTHkel.

CrnoxXeHHe CHJI, HanpaBJeHHBIX MO ORHOH NpSMOH, H MepeHoC
TOUKH NPHUJIOKEHHA CHJBbL BAOJDb STOH NPSMOH 3HAKOMB yyallluMcsi H3
kypca VI knacca. [TosToMy H3yueHue MpaBHJ CJIOXKEHHS H pasjioxKe-
HHSl CHJl MOXXHO OrPaHHYKTb CJyuaeM, KOTAA CHJIBI HAIMpPAaBJEHB! TOX
yrJioM IApyr K Apyry.

Hns npoBelleHHs! 9TOrO OMBITAa Ha LUHTE MOJABELIHBAIOT NPYKHHY H
OTTATHBAIOT ee JBYyMsl AHHAMOMETPaMH TaK, YTOOBI MOCJAefHHe pacnoJo-
JKITHCh NOJ NPAMBIM YIJIOM H MoKasbiBand 3 # 4 epunuuel. OTMedatoT
MeJIOM TIOJIOXEHHE KoJleuKa MPYKHHLI U MPOBOAAT PHCKH NO3aiH JHHA-
MOMETPOB, 4TOObl OTMETHTb HamnpaBjieHHe cHJbl (pHC. 1-26, a). 3atem
ONIUH" IHHaMOMeTp yOHpaloT, a IPYTrUM OTTATHBAIOT [IPYXKHHY TaK, 49TO-
6bl KOMEYKO BHOBb OKa3aJoChb Ha OCTaBJeHHOH paHee MeTKe. Puckoil
Ha LHTe OTMEYaloT HOBOE MOJOXKEHHe AuHamomeTpa H 3aNHCHIBAIQT €T0
nokasaHue (puc. 1-26, 6).

Y6paB auHaMOMeTP, MPOBOAAT MEJOM H3 OTMEYeHHOH TOUKH nps-
Mble Yepe3 TPH PHCKM H Ha 3THX NpPAMBIX B NPOU3BOJNBHOM MacluTale
CTPOAT TpH BeKTOopa cua (puc. 1-26, 8). CoeHHHB KOHUbI BEKTOPOB,
MOKa3bIB3IOT, 9TO MOMYYEHHBIH YEeTHIPEXYTOJIbHHK — TIapasljieiorpamM,
‘a BEKTOP paBHoOIefiCTBYIOLIEH — JAHaroHanb.

BekTop paBHONEACTBYIOLIEH CHJIbI NOJIE3HO HAYEPTHTb LBETHHIM Me-
JIOM. DTHM MOXCHO NOJAYEPKHYTb, YTO PaBHOAEHCTBYyIOWAsA HE ABJAETCH

3eg.

—— ——

| - \599

4eq.
) ]

Puc. 1-26. IlemoHCTpaums npaBuja NapajajesorpamMma cHi.’

' Ha6op no cTaTHke ¢ MarsNTHHMH JepXaTeJsMH ONHCAH B KH.: Yde6Hoe ofo-
pynoaagge no ¢uanke B cpexuedt wxone. Moz pen. A. A. l'loxpoacxoro M., 1973,
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TpeTbel cuiofi, AeficTBYyIOllell ONHOBPEMEHHO C ABYMS MePBLIMH, a 3a-
MeHsieT 3TH cHJabl. FlHorna, 6e3 npuMeHeHHS LBETHOTO Mesa, BEKTOphI
COCTABJSAOUIUX CHJ 3aYyepKHBAIOT.

IIpaBusio cjoKeHHs ABYX CHJ, HanpaBjeHHbIX MOA YIVIOM JApYT
K ApYTY, BbIBEJEHO U3 ONKCAHHOrO BHILIE OMNbITAa, UCXOAA M3 ompefese-
HUSA paBHOJEHCTBYIOWeH KaK CHJIbI, SKBHUBAaJEHTHOH MO CBOeMy JIeHCT-
BHIO IBYM IaHHBIM chsiaM. Mepo#t feficTBHA cnyxuia Jedopmauus mOpy-
JKHHBL

[IpoBeeHHBIl ONBIT MOXKET CYXHTb JOCTATOYHBIM OCHOBaHHEM AJs
BBeJieHUsl TOHATHS YpaBHOBeMIMBaioOlled cHJbl. B omucanHoM ofbiTe
CH/JIa HATAXKEHHA TNPYXKHHBL ABAAETCA ypaBHOBeIUHBAlOWeH CHJION IO
OTHOILEHHIO K JIBYM COCTaBJ/ISIOUMM HJIH K MX paBHOAEHCTBYIOLICH,

OMNBbIT 16. UBMEHEHUE 3HAYEHUSA PABHOJLEACTBYIOLLER CUJTbI
B 3ABUCMMOCTH OT YIIA MEXXAAY COCTABNRIOLIUMH

OGopyanoBsauue: HaGop MO CTaTHKe.

OnkiToM, 0606LIAOIINM YAaCTHbIE CJY4aH CJIOXKEHUS CHJI, CJAYKHT Jle-
MOHCTpALUs 3aBHCHMOCTH BeJIHUHHBI PaBHOJEHCTBYIOILEH CHJIBL OT yrJja
MEXJy COCTaBJIAIOLIUMH.

Yxe uMes noHatHe o6 ypaBHOBelUHBAIOILEH CuJe, yvallHecs IO ee
BeJHYHHE H HamNpaBJieHHIO MOTYT CYAUTb O paBHOAeHcTBYytowel. B nau-
HOM OIIbITe HCMOJIBb30BaH HMEHHO 3TOT IMpHEM.

1. YcraHoBKa AJsi NpOBeJeHHs ONbITa H300pa’keHa Ha pHCYHKe
1-27, Ha KOTOpOM mnOKa3aHbl YeTbipe CTaJHH [POBEJEHHUA OINbITA:

~a) Ilse cusbt 3 u 2 efl. RefiCTBYIOT Ha y3es0K A H HampasJ/eHbI B IPO-
THBOMOJIOXKHBIE CTOPOHEL, T. €. noj yriaom 180° apyr k apyry. Ouu
ypaBHOBeLIeHb! CH/IOH HATSKeHHS MPYXKHUHBl AHHAMOMETPAa, KOTOpBIH
nokasbiBaer 1 ef,.

6) IlepensuraioT jAep:xartenu ¢ GJOKaMH TaK, YTOGH CHJIA TAXKECTH
MeHblero rpysa JelicTBoBaja Ha y3eJoK A BepTHKanbHO BHH3, a
JLHHAMOMETP COXpaHs/a Obl FTOPH3OHTAbHOE NMOJOXKeHHe (KOpPeKTop AH-
HaMOMeTpa JoJixeH ObITb YCTaHOBJIEH HMEHHO A/ TaKOro MOJIOXKeHHS).
Dro ycs0BHE ONHO3HAYHO ONpeNlesMT MOJOXKEHHe BTOPOro rpysa, mpH
KOTOPOM HHTH Daclo/ioXKaTCs MOJ HEKOTOPHIM TYMbIM YIVIOM, a IOKa-
3aHUA JHHAMOMETPA YyBeJHYaTcs.

B) Hutb ¢ noaselleHHBIM MeHBLIHM TpPy30M, Kacamoyiocs 610kKa
cnpaBa, NMepeBOASIT Ha JIEBYIO CTOPOHY G/0Ka M Pa3MellaloT AepiKaTes
JaH 6/10K0B, 4TOOBI HHTH 00pa30Ba/H OCTPbIH Yros, a AHHaAMOMETp MO-
NpexHeMy OCTaBajics B TOPH3OHTAJTbHOM MOJMOXeHHH, B peaysbrate
TAKOrO pa3MelleHUs MOKa3aHHA JMHAMOMeTPa BHOBb YBEJIUUHBAIOTCH. .

r) IlepeuBuras 610KH, YMEHDBILIAIOT YroJ MeXAY HUTIMH IO HyJfl.
Ilpu 3ToM AMHAMOMETp MOKa3biBaeT 5 ef.

OnbIT NPUBOAHT K 3aKJIOYEHHIO, YTO IIPH YMEHbLIEHHH yIJa MEXAY
cocraBasiomuma oT 180 1o 0° paBHOAeHCTBYIOWAS UX YBeJIHYHBAETCS
OT pasHOCTH cocTaBasilolMX (3 el. — 2 e, = | el.) JO UX CyMMBI
3 en +2 e1r =5 en).
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Puc. 1-28. IleMoHcTpanHs 3a-
BHCHMOCTH COCTABJISIOMHAX OT
yraa MexAy HHMH NpH 1ocCTo-
auHol paBHoZelicTBYOMeH.

Puc. 1-27. [leMoHCTpalHs 3aBHCHMOCTH PaBHO-
JCHCTBYIOMIEH OT YIJa NeXJIY COCTaBJSIOUIMMH. Puc. 1-29.

2. TlpencraBnsieT HEKOTOPHI HHTEpeC PpacCMOTpPeHHE HYacTHOTO
npuMepa, Korja BeJHYHHBl COCTABASIOMMX CHJ PaBHH MeXiy coboi.
YcTaHOBKa AJSl TAKOIO ONbITa NMOKa3aHa Ha pHCyHKe 1-28.

CoxpaHsis BePTHKAJbHOE -NOJIOXKEHHE AMHAMOMETPAa, NepelBHIraloT
lepxartenu ¢ 610KaMH, yMeHblllasi U YBeJHYHBAs YroA MeXAY HHTAMH
B npefesnax ot 0 1o 180°. I'lpu TakoM H3MeHEHHH YI/1a MEXAY COCTaBJfAI0-
IMMH CHJaMH JMHAMOMETD INOKa3biBaeT HU3MEHEHHe YpaBHOBelUHBalo-
ek, a cIefoBaTeNbHO, M paBHoAeHcTBYlowed cuael or 6 en. jo O.

3. B paccmoTpeHHOM c/yyae BeJNHYHHBI ABYX COCTaBJSIOIIMX OC-
TaBaJIHChb MMOCTOSIHHBIMH, M3MEHSJICH JHIUb yroa Mexay Humu. Ot 370-
ro M3MeHsAsach HX paBHOAelicTBYlowas. Bombloe npakTiuueckoe 3Haye-
- HHe HMeeT ApYroi cayyad, KOrla BesUYHHA paBHOAEHCTBYIOLLEH oCTa-
€TCA TIOCTOSTHHOH NPH H3MeHeHHM yIJyia MeXjay cocraBasioluMu. [IpH
3TOM H3MEHSIOTCS BEJHYHHbI COCTABJ/IAIOUKX. ITO NMOKA3bBAlOT Ha yc-
TaHOBKe, KOTOpasi OTJIMYaeTCs OT Npeibliyluell TeM, YTO TPy3bl H JAH-
HaMOMeTp MoMeHsJHCh MecTaMu (puc. 1-29). Ilepeasurasi AepxaTenu
¢ 6/10KaMH Ha 3TOH YCTaHOBKe, MO2KHO MOKa3aTh, YTO NPH OAHOH H TOH
XK€ PpaBHOAEHCTBYIOIEH 3HAUeHHSI COCTAB/AIOINX HeorpaHHYEHHO
BO3pacTaloT ¢ npubnuKeHneM yria mexay Humu K 180°. C nonoGHbBM
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SIBNEHHEM NPHXOAHTCS BCTPEYATHCA MPH MOJBEUIHBAHHH KaKOro-aHGo
rpysa (ponapb, TpaMBaiHLIA MPOBOA H T. ll) K TOPU30HTaJbHO HaTH-
HYTOH NpPOBOJIOKE. .

O NBbIT 17. TPETMA 3AKOH HbIOTOHA

O6opyaoBa HH e 1) npuGop o KuHEMaTHKe H IHHAMHKe,-2) BeChl HACTO/b=
Hete BHILIO-2.

Hna nposefienus 3Toro oneita or nphH6opa No KHHeMaTHKe U AHHA-
MHKH GepyT pesibChl H JBE TEJEXKKH C BOPOTOM H Tpys3amu. Pesbcnl
NpeABapHTE/IbHO YCTaHABJHMBAIOT 10 YPOBHIO.

Ha yailku BecoB CTaBAT TeNeXKH M INOKa3bIBAOT, YTO HX MacChi
OHHAKOBbI (€C/IM MAacChl Pa3/iHYHEL, TO 6ojiee JIETKYIO TeJeXKY AOrpy-
KAIOT THPSAMH). 3aTeM CTaBAT TeJieXKKH Ha peJibChl H HaBHBAIOT HHTh
Ha BOPOT. CBoGOAHbI KOHell, HUTH NPONYCKaIOT Yyepe3 POJIHK, ycraHoB-
JIeHHbIH Ha NJIOMIA/IKe [Iepeji BOPOTOM H MPUKPENJISIOT KO BTOPOH TeJiex-
Ke (puc. 1-30). Pa3BopsiT Te/eXKKH K yrnopaM; NPH 3TOM HHTb CMaThl-
BaeTcs ¢ BOPOT4, a IPysbl NOAHUMAIOTCA BBepX. IIpulepXKHBas Telex-
KY ¢ BOPOTOM OAHOH pYyKO#H, OTHYCKalOT BTOpYio TenexKy. Ilocaenuss
PaBHOYCKOPEHHO MNepeMellaeTcsl N0 HanpaBjieHHIO K MNepBOH TeseXKe.

OnbiT NOBTOPAIOT, HO Tenmepb NPHAEPKHBAIOT BTOPYIO TENEXKKY, a
OTNYCKaIOT TeJleXKY ¢ BoporoM. Ha ria3 BHAHO, 4TO OHAa JBHXKETCH

C TeM Xe YCKOpeHHeM, C KaKHMM JBHTajach Apyras TeJieXXKa B Mpelbl-
JylleM omkiTe.

CHoBa pasBOAAT TeJieXKKH K KOHLAM DeJIbCOB, HO OTNYCKaloT Of-
HOBPEMEHHO H JIEMOHCTPHUPYIOT MX BCTpeuHoe jABHikeHue. O6paiaioT
BHHUMaHHe yYalluXCA Ha TO, UTO TeJeXKKH CTaJKHBAIOTCS Ha cepelluHe 1y-
TH. DTO LOKa3bIBaeT, YTO OHH neucmme.nbuo JABHTAIOTCS C OAMHAKO-
BHIMH YCKOPEHHSIMH.

ITponenanHbie OMBITHI IOKAa3LIBAIOT, YTO, HECMOTPS HA YCTaHOBKY
«IBHraTe/Is» Ha ONHOH M3 TesexeK, o0e TeJeXKH COBePILIEHHO PaBHO-
npaBHH B CBOEM B3aHMONEHCTBHH: OHH AEHCTBYIOT APYr Ha Jpyra C .
PaBHLIMH H TNPOTHBOINOJOXHO HanpaBJieHHBIMH CHJIaMH.

[TonesHo npopenath elle ONMH BapHAaHT ONBITA: BOCMOJb30BATbCHA
HeGO/IbIIHM MEIUKOM C NeCKOM H YBeJIHUMTD B [Ba Pa3a Maccy TeJLeXKH,

Puc. 1-30. Bsaumoneit-
CTBHE TeJIEKEK.




cBOGOJHOH OT BopOTa; TOrAa MyIleHHbe OXHOBPEMEHHO TeJeXKH, JBH-
rasicb HaBCTpeuy APYT APYTY noj AeHCTBUEM PaBHBIX MO MOAYJIO CHJI,
BCTPETATCSL B TOYKe, KOTOpas pasfe]MT NyTb B oOTHoweHHH 1:2.

bBeceny, pasBepHyTylo Ha OCHOBe MPOBEAEHHBIX OMNLITOB, 3aBepilia-
10T JeMOHCTpauuell Tpetbero ¢parmenta KHHoduabma «3akonnl HploTo-
na»'. B 3ToM ¢parMeHTe BHayase MAYT Kajipbl, NOKasbiBAIOLIKE B3aH-
mojieficTBHe ABYX TeJ M BO3HHKaIOWHe NpPH 3TOM YCKopeHHA: 6aba
Konpa H cBad, GuinHapAHele Hiapbl. M3 3THX npuMepoB AenaloT BLHIBOJ
0 CHIaX B3auMofelicTBUs H QopmupyloT Tpetuii 3akoH. Ha cae-
JIyIOIIHX KajJipax NOKa3aHO H3MepeHHe JHHAMOMETPAMH CHJI B3aHMO-
JlecTBUA ABYX UMJHHAPOB. BbiBOL 0 TOM, YTO TpPeTHH 3aKOH OJHHa-
KOBO NPHMEHHM KO BCeM TesiaM (KHAKHM, TBePAbIM W ra3006pa3HbiM),
pacKpbiBaeTCs Ha NpUMepax ABHIKEHUA Tes B BOLE, BO3AYXe U Ha 3eMie.
IlonuepkuBaercsi, 4TO NpPH B3aHMOAEHACTBHM JABYX TeJl.INpHpoAa BO3-
HHKAIOLUIUX CHJI OJMHAKOBa: HAa MAY M PaKeTKY AeHCTBYIOT CHJBI YNPY-
TOCTH, HA CTeKJO H IOJHPOBAJbHBIH KpYr — CHJIa TPeHHA H T. ‘ML
B konue ¢pparMeHTa noKasaHO PeaKTHBHOE [JBHXKEHHE — €r0 NPHHIMII
H HCNO/b30BaHHE B aBHALIHH.

§ 5. CMnbl B NPUPOLIE Z|
O NbiT 18. CUIIA YNIPYTOCTH. 3AKOH I'YKA

O6opynroBanue: 1) napa npyxHu cC %
LUHAHHAPHYECKHMH JepxKaTessiM, 2) HaGop u3 wie-

cti rpy3os mo 100 r, 3) annefika kaaccuas, 4) wra-
THB yHHBEPCAJbHEI.

Llenp npoBefeHHs ombiTa — MOKa3aThb
3aBHCHMOCTD CHJIbI YIIPYTOCTH OT YAJIHHe-
HHUSl IPYKHHBL H BBECTH MOHATHE 3KeCTKoc-
TH. [I7151 BHINOJIHEHHS ONbITA  MOJB3YIOTCA =
KOMIVIEKTOM H3 IBYX MPYKHH pPasJHYHOI R _‘?_
JKECTKOCTH C IMJIMHADHYECKHMH JepiKaTe- e
aamu. OJHY 43 HHX MOABEIUIHBAIOT Ge3 3
AepxKareJd Ha luTaTHBe 32 KPIOYOK, KakK J

nokKasaHo Ha pucyHKe 1-31. Burku mnpy- X
KHHBI OOBIYHO TJIOTHO MpPHKAThI APYr K =
Ipyry. UTo6ul npy:xuHa feficTBoBasia HOp- ) h =}=
ManbHO, ee HaJo cJerka pactaHyTb. [ns #(EF 3

3TOro K ee HHXHeMy KpIOYKY MOJABELIH-
BalOT CaMOJleJIbHBIA IJIOCKHH TPYy3HK ¢
ABYMs1 KproyKaMH MacCoffl NpHOJH3HTENbHO L

50 r. Kpaii 3Toro rpysuka 6yJeT CIyXKHTD ‘ -

! 3akous HouloTona. 3 u. Jlennnrpagckas cry- Puc. 1-31. VYcramoska aas
Ads HayuyHO-monyaapHuX Quabmos, 1971, [Tporon-  AeMOHCTPALMH CHJH YNpyroc-
HHTeIbHOCTb JIeMOHCTpauuH — 30 MuH. TH H 3akoHa ['yka.
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yKasaTesieM AJA OTcyera yAnuHeHuil. ITIpoTHB Hero Ha JMHelKe, 3a-
KpenjieHHOH B JiallKe 1ITAaTHBA, HAHOCAT MEJOM HayaJbHBIH IWITPHX.

IlopBelnnBanye nepBoro rpys3a BbISHIBaeT 3aMeTHYIO JedopMalMio
NpYXHUHLL H, KOTJa CHla YNpPyrocTH CTaHeT pPaBHOH Becy rpysa, mpo-
THB yKasaTe/isl MeJioM Je/aloT Ha JiMHefiKe BTOPO# LITPHX.

Ecay onbiT NpoBOANTCA C NPYXHHOH MeHbIUEH 3KECTKOCTH, TO ycTa-
HOBKa MO3BOJIAET IOIBECHTb INOCJeAOBaTeJbHO ellle ABa Ipysa.

Yvyauyecs. BAAAT, YTO PACCTOAHMS MeXKIY COCEAHHMH LUTPHXaMH
OUHAKOBEl. DTO NOKAa3bIBAeT, YTO MeXAY CHJIOH YNPYrOCTH NPYXKHHBI H
ee y/UIMHeHHeM CYIIeCTBYeT JHHeliHash 3aBUCHMOCTb (3aKoH I'yKa), Bbl-
paxaemas ¢GopMyJIoH ’

Fypp = —kx.
MamepuB paccrosiHiHe Mexay J060fi Napoil IITPHXOB M Pa3lesHB

COOTBETCTBYIOLIYIO CHJY YNPYrOCTH Ha 3TO PACCTOsIHME, HAXOASIT YHC-
JIOBOe 3HaueHHe K03hdHUUMEHTa NPONOPLHOHATBHOCTH, HanpHMep:

3H
0,34 ™

~ 9 Hm.

VYKasblBaloT, YTO HaiileHHasl BeJMYHHA XapaKTepH3yeT Ynpyrue
CBOMHCTBA JIaHHOH MPYXKWHBI H HA3bIBAeTCs KO3((HLUHEHTOM 2KeCTKOCTH.

Jasnee nonoGHBIM ke CNOCOO0M HCHBITHIBAIOT BTOPYIO GoJiee XKecT-
KYI0 TIPYXKHHY U onpeleisioT ee KOM(POHUIHEHT XECTKOCTH.

O NbIT 19. TPEHME NOKOSA U CKOJLIKEHUS

OGopyxosaune: 1) uHaMmomeTp ¢ KPyranm mndep6aatom, 2) TpuGomerp
JIeMOHCTPAaUHOHHEIH, 3) THPst Maccoi 2 Kr, 4) IUTATHB YHHBEPCAJIbHEIH, 5) MeTp AeMOH-
CTpPauHOHHBIH, 6) IHYPOK. ’

1. CobupaioT ycTaHOBKY, KaK NOKa3aHO Ha pucyHKe 1-32. Ilocky
TpHOoMeTpa 3aKpeIuIsioT CIPABA B LUTATHBE C IOMOLILIO HMEIOLIerocs Ha
Heli cTepXKHA. JIeBblit KOHell JOCKH NOMeIHAIOT Ha 3aXKaTyio B MydrTe Jsan-
KY WJIH KOJbllO APYTOTO UTAaTHBa, YTOOW AOCKAa pacnasioXuJach ropu-
30HTasbHO. Bpycok TpnGomerpa Harpy#aioT rupeii H NPHUBSISHIBAIOT K
HeMy IIHYPOK. JIpyro# KoHeil IIHypKa 3alelIsfOT 32 KPIOYOK JHHa-
MoMmeTpa.

B3aB nHaMOMeTP 33 KOXKYX C ThWIbHOH CTOPOHBL, 06palaloT €ro

Puc. 1-32. HlaMepenne Cuabl TPeHHs! NMOKOSL H CKOJbBKEHHS.
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uugepbiaToM K Kaaccy H IocTe-
NEeHHO HATATHBAIOT WIHYPOK. [u-
HAaMOMETp NOKa3LIBaeT YBeJHIeHHE
CHJIBI TPEHHS MOKOfA.

[Tocsie focTHKEHUA NPENETbHO-
ro 3Ha4eHHd 3TOH CHJIbI OPYCOK C
rupei capuraercst ¢ mecra. Ilpu
paBHOMEPHOM JABHXKEHHH O6pycKa
JIHHaMOMeTp M0oKa3biBaeT MEHbILYIO
BEJIHYHHY — CHJIY TPEHAS CKOJb-
XeHus. V3 nosyd4eHHBIX JAaHHBIX
onpefensioT Ko3(pduuuentsl Tpe- PHc. 1-33. Hamepenne kospduimentos
HHS TOKOS H CKOJbMKeHHS. HO' TPEHUS TOKOA H CKOJBKEHU.
BEpPTHIBAIOT GPYCOK H KJALYT ero
Ha JocKy peOpom. IToBTOpAIOT ONBIT H y6exkaalTcs, 4to Ko3(dHuu-
€HT TPeHHS He 3aBHCHT OT MJIOLKAAM TPYIIUXCS MOBEPXHOCTEH.

2. Ilnsa onpefeneHns KodG(pHIHEHTa TPEHHS C MOMOLLBIO HaK/JOHHOMH
IJIOCKOCTH THPIO CHHMAIOT, JIeBBIA WITATHB YOHPAIOT, a AOCKY pacnofara-
10T HAKJIOHHO, K@K MOKa3aHo Ha prcyHKe 1-33. [locTeneHHo nogHuMa-
I0T mpaBhifl KOHeLL JOCKH, Noka GpYcoK He cABHHeTcs ¢ MecTta. [locse
3TOr0 HU3MepstoT [JEeMOHCTPalHOHHBIM MeTPOM BLICOTY H OCHOBaHHe
HaKJIOHHON TJIOCKOCTH H HaXOAST MX OTHOILEHHe (TaHreHC Yr/a HakKJjo-
Ha). B naHHOM ciyuae OHO paBHO KO3(GHUHEHTY TPeHHs NOKOS.

Ias onpenenerdsi KOIGGHUHENTa TPEHHA CKOJIbXKEHHS NOAOHPAIOT
TaKOH YroJ HaKJoOHa JOCKH, MPH KOTOPOM OpYyCOK mnocje HeGOJbLIOro
TOMYKa NPOROJIKaJ OBl ABHratbca MO AOCKe paBHOMepHO. [Tocse artoro
M3MepAIOT BLICOTY H OCHOBaHHE HAaKJOHHOH HJIOCKOCTH UM BBIYUCJSIOT
Ko3(ppHUHEHT TPeHAs CKosbiKeHHs. HalileHHble U3 nmepBoro U BTOPOro
ONLITOB KO3(uuKeHTEl TpeHHs OYAYT COBMaiaTh.

3. Yualllnecs XOpOIIO YCBAWBAIOT MOHATHS O TPEHHH MNOKOA H
CKOJIbXKEHUs MpH MNoapobGHOM pasbope cjelyIOllero NPOCTOTrO OMbITa.

JleMOHCTpanOHABIA METp pacnoJiaraloT TrOPU30HTAaJNbHO, ONepeB
KOHIUAMH Ha yKasaTe/bHbie Na/jbLbl ABYX BHITAHYTHIX PyK. Ilpu men-
JIEHHOM: COJIHIKEHHH RaJIbHBI IO0YePENHO CKOIb3AT BAOMb JHHEHKH TakK,
4TO B KOHLIE KOHHOB 00513aTeAbHO CXOAATCS Ha cepelliHe iHHelHKu. [1pn
pa3ABHTraHUM PYK OQHH NaJjel BCe BPeMsl OCTAaeTcsl Ha MecTe, a BTOPOM
CKOJIb3UT H JOXOAMT JO KOHHA JIHHEHKH.

B nepsoit yacTu onbiTa nepBLHIM CABHTaeTCst OTHOCHTENbHO JIHHeii-
KM TOT MaJjell, Ha KOTOpBIA JaB/jieHHe JHHeHKH cnabee. OpHakKo Mo
Mepe NpPHONHKEHHS €r0 K LEHTPY THAXKECTH JaBjeHHe JHHEAKH Bo3pa-
CTaeT M CHAA TPEHHS CKOJIbIKEHHS B ONpeJeJieHHHIH MOMEHT CTaHOBHTCS
Goviblle TpeHHS NMOKOA Ha APYroM mnajbue. B 3TOT MOMeHT nepBhii
Tajlell OCTAHABJIMBAeTC M HauyMHaeT ABMraTbcs Bropoil. Tak mpoapos-
)KaeTcs . yepeloBaHHe IBHXKEHHS ABYX ONOpP MO CepefHHBl JIHHEHKH.

Ipu ABukKeHUH B 0OpaTHOM HamNpaBJieHHH MaJjlel, HaYaBIUUH JABHKeE-
HHe, YJa/nseTCsi OT IleHTPa TAXKECTH JIMHeHKH, a ApYyrofl naJsen Bce
BpeMsl OCTAaeTCsl Ha MecTe. YyalluMCs MpeAsaraercsi CaMHM oGbsICHHTD
3T0 sBJEHUE. :
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ONbLIT20. SBNEHMSA, HABJIFOQAEMBIE NPKU 3AMEHE TPEHUA NOKOA
TPEHMEM CKONbXEHHUS

OGopyaoBamnue: l)siaekrpoiBuraTesb yHuBepCanbHb¥, 2) MITaTHB YHH-
BepcasibHbIi, 3) CTaKaH eMKocThio 1 J1 ¢ cyxuM neckoM, 4) Mojesib aBTOMOGH S, 5) Aoc-
ka, 6) 6pycok nepeBsiHHBIH (C HHTbIO) OT TpHOOMeTpa.

Ipu u3yyeHUH TPEHHS NMOKOA H TPEHHS CKOJNbXEHUA HeJb3s orpa-
HHYHBATbCA ONLITAMH, JAIOUMU TOJbKO NepPBoe NpeacTaB/eHHe 06 3THX
fBJIeHHSAX. BaXHO O3HAKOMHThH YYallHUXCS € oOdYeHb pacnpocTpaHeH-
HBbIMH fIBJIEHHSIMH, CBSA3aHHLIMH C 3aMeHO#H OJJHOTO BHJA TPeHHSA APYTHM.
TakoBEl JAeHCTBHSI CMblYKa, BO36YyXKHalollero KoJebGaHHe CTPYHBI, Bhbi-
TaCKHBaHHE H3 JOCKH NpEeJBAPHTEJbHO COPHYTOTO [BO3AA NYyTEM €ro
nosopauuBaHiua H Ap. Hekoropble H3 MOJOGHLIX fIBJIEHHH TO/NE3HO
NPOLEMOHCTPUPOBATD. -

1. B nocsenHee BpeMs BCe yalle NOJb3YIOTCA BHOPALlHOHHBIM MeTO-
IOM TIOTpY2KeHUs CBa#l B PHIXJIbIA PYHT. [lJs JeMOHCTPALHH 9TOro Npo-
uecca CcoOHpalOT Mojeb - BUOponorpy-
)Katensi (puc. 1-34).

YHHBepCa/NbHBIA 3JIEKTPOABHIaTENb
C MOMOLIBIO NIPOJOJIBHOH MY(GTHI COEAH-
HEI0T C KOPOTKHM CTep)KHEM yHHBep-
CaJIbHOTO IUTAaTHBA. DTOT CTEPXkKeHb OY-
JleT BBLIMONHATb posib cBau. Ero crabar
Ha MOBEPXHOCTb CYXOrO MecKa, Hachl-
NaHHOrO B CTEKJIHHBIN CTaKaH, H OXBa-
THIBAIOT (He 3a)KHMAloT) JIanKO# LUTaTH-
Ba, Koropas OyAeT YyJAep>KHBaTb CTep-
J€Hb B BEPTHKAJbHOM MOJOXEHHH.

BKJlo4aloT 3JeKTpoABHraTeNb H 110-
KasbiBaloT MOCTeNeHHOe W JOBOJIBHO
6LICTPOE NMOTPYKEHHE CTEPXKHSA B MECOK.
Tpenue nokos Mexay neCUHHKaMH Be-
auKo. IIpn BK/NOUEHUH 3/1E€KTPOIBHTIa-
TesIl BO3HHKAIOT TOJIYKH, CABYTaIOLiHE
NeCYMHKH OTHOCHTENbHO ApYr Apyra,
Puc. 1-34. Monens subponorpy- H TPEHHE IOKOSi 3aMEHSIETCH TPEHHeM

Karens, ckonbxenns. Ilocneanee serko npeono-
JIeBaeTCA CHU/OH THAXKECTH HarpyKeHHON
CcBaH.

2. Tlpyn pe3koM TOPMOXKE€HHH, OCO-
GeHHO Ha CKOJb3KOH Aopore, aBTOMO-
_6HIb «32HOCHT», T. €. OH HayuHaeT
JBHraThCsl, NOBOpayHBasich BOKPYT Bep-
THKaJIbHOH OCH, H 4aCTO CMOJ32€T C J0-
POXKHOTO MNOMOTHA, KOTOPoe OObIUHO He-

g CKOJIbKO HaKJIOHEHO BMNPaBo.
Puc. 1-35. CpapHenne cHJI TpeHHS Dnst pemoncTpauun 061’““6””?
CKOJbEHHSA H NOKOA. 3TOr0 SIBJ€HHA KJaAyT JAepeBAHHHI
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GpYCOK C KPIOUKOM Ha Kpal JOCKH, PacnosnoxeHHOH Ha CToJie HaKJIOH-
HO (puc. 1-35). B HemoABMMKHOM COCTOSIHMH GPYCOK YAepXKHBaeTCs Ha
J0CKe TpeHHeM nokosi. Ecau xe TAHYTb 6pPYCOK rOPH30OHTaNbHO BJOb
IOCKHM, TO OH JABHIaeTCA BNepell H OJXHOBPEMEHHO CNOJI3aeT K MpaBo-
My Kpai BHH3.

ITocne storo ombiTa GPYCOK: 3aMEHSIIOT MOJEJbIO aBTOMOGHJIS, Bbi-
KJIOYMB MpeJBapHTeJbHO ClemJieHHe. [IpHBA3LIBAIOT HHTb B CcepellHe
Ky3oBa (BO/IM3H LIEHTpA THAXKECTH) H TAHYT €€ BAOIb HOCKH. ABTOMO-
6Mb KaTHTCA 11O JOCKe He Cnojsasi, TaK KaK MeXAy KoJjecaMu M Jo-
poroii JleicTByeT TpeHHe MoKofl. 3aTeM BCe Kojeca MOAENH MONHOCTBIO
3aTOPMAaXKHBAIOT (3aK/IaJbIBAIOT NOJ Koseca, HanpHMep, KOMOYKH 6y-
mary). Tenepb aBTOMOGH/Ib CHOJI3aeT C JOCKH H IOBOpauyMBaercs, Kak
3TQ.OOBIYHO H ObIBaeT MPH Pe3KOM TOPMOXKEHHH, KOTJa CLeNIeHHe KoJec

Cc J.lOpOl‘Oﬁ HapyulaeTcsl U TPEHHE INOKOA 3aMeHsIeTCA TPeHHEeM CKOJIb-
KEeHHA. :

ONBbIT 21. YrON ECTECTBEHHOTO OTKOCA HACHINK

O6opynosanue! 1) unctuit cyXoit necox, 2) nuiexo, 3) JbHAHOE CeMs
4) npoeKUHOHHHI amnapat, 5) KioBeTa BepTHKaJibHasg /s Npoekuuu, 6) BopoHka.

PasnnuHbie ceinyyde Tesia NPH HachMaHHM HX TOpKOH o6pasyior
KOHYC, Y KOTOPOro yroJ NnpH BeplHHe 3aBHCUT OT GOpMBI H XapaKTepa
NoBepXHOCTH YacTull. Ero BesnunHa cBsi3aHa ¢ K03(pHUHEHTOM TPEHHS
NOKOSA; 3TO NPHXOAHTCSA YYHUTHIBATb NPH NPOEKTHPOBAHHH CTPOUTENb-
HBIX M CKJIaJCKHX pa6oT. YyallMMCs MoJie3HO NoKa3aTth Ha ombiTe o6pa-
30BaHHE YIVIOB €CTECTBEHHOTO OTKOCAa CHIMYYHX TeJ C Pa3nHYHbIMH
Ko3(HIIMeHTaMy TPeHHsI MoKosA.

Ins npoBelieHHs ONHITa nepef KOHAEHCOPOM MPOEKLHMOHHOro ammna-
pata yCTaHaBJHBAaIOT KIOBETY C YHCTO MPOTePTHIMU CTEKJIAMH M NpOeLH-
PYIOT ee Ha 3KpaH. B KioBeTy BCTaB/siloT Ha Npo6Ke HeGOJBIIYIO CTEK-
JSIHHYIO BOPOHKY W MEJJIEHHO HAaChiNaloT B Hee, HampHMep, CYXoH
necok. Ha skpaHe cHavana 6yjer BHAHA CTPy#HKa IeCKa, a 3aTeM I0OCTe-
TNeHHO MOSIBUTCS M TecuaHast ropka (puc. 1-36).

Puc. 1-36. TlpoekuHus OTKOCA HACHUTH. Puc. 1-37, Tpocrefimmit yr-
nomep.
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TToBTOPSAIOT OMBIT C APYTHMH CHIYYHMH TENaMH, HAMpPHMEp MUIEHOM
HWJIH JbHSIHBIM CeMeHeM.

UTto6el cpaBHHTb 06pa3oBaBliHecsl YIVIbl OTKOCa, NPHMEHSIOT clie-
JAyIOIHH NpocToil npHeM. Pa3pesaioT BOCbMYIO YacTb JIHCTa mucyed 6y-
Mard no JHaroHanH, CKJajiblBaloT, KaK MOKa3aHO Ha pucyHKe 1-37, u
NPHCTaBJAIOT K CTeHKe KioBeThl. CIBHras JIMCTKH, JOGHBAIOTCA COBIa-
JEHUS yIJia HACHINK C YIJIOM, 0Opa3OBaHHLIM JIMCTKAMH, H (DHKCHPYIOT
3TOT YroJ, 3arHyB BepXHHE Kpasl CJOXEHHBIX JIHCTKOB.

CpaBHuBasi yriel OTKOCa, Yy6eXAaloOTCSl, YTO OHH 3aMEeTHO OTJIH-
yaTcs APYT OT Apyra.

O MbiT 22. 3ABUCUMOCTb COMPOTUBIIEHUA ABMKEHMIO TEN
B FA3E OT CKOPOCTH, ®OPMbI M CEHEHMUS TER

O6opynoBanune: 1) BecH UYyBCTBHTeNbHBIE HEpaBHOMJEYHe C HaGoOPOM
Tes pasHol (opMHl, 2) BO3AYXOAYBKa, 3) IITATHB YHHBEPCAJbHBIM.

B oTiHuMe OT CHJIBI CYXOro TPeHHSl CHJIa CONMpPOTHBJIEHHS JBHXKE-
HHIO B XKHIKOCTH WJIH Ta3e 3aBHCHT He TOJbKO OT HanpaBJeHHs, HO H'
oT a6COMIOTHOTO 3HaueHHsl cKopoctH. Kpome Toro, oHa 3aBHCHUT OT
IJIOLIa/H MONepeyHoro ceyeHHs M (GOpPMBI Tesla.

Jasi ieMOHCTpalliH 3THX 3aBHCHMOCTe! NPHMEHSIOT YyBCTBHTE/bHBIE
HepaBHOIJIeYHe Bechl, KOTOphle 3aKPemisloT B MydTe yHHBepCaJbHOTO
mratiBa (puc. 1-38). M3 1ByX Kpyr/biX TJIaCTHHOK, BXOASAILMX B Ha-
6op TeJs, mpuJaraeMblii K BecaM, BLIOHPaOT ofHYy 60sbLIero Auamerpa
H 3aKpemsfloT B’ JepxkaTesie BeCOB. Pejitep nomemamT Ha pblyare
MPOTHB HYJIEBOTO Je/IeHHs W BpallleHHeM NpPOTHBOBeca JOGHBAIOTCS COB-
- TaJileHud. yKasaTessi C METKOH Ha paMe BecoB.

YcraHOBHB BO3AYXOAYBKY Ha paccrosinun 20—25 cM or miacTHH-
KH, KaK NOKa3aHO Ha PHUCYHKe, BKJI04aloT ee. IIpH 5TOM Bechbl BBIXOAAT
u3 paBHoBecHsl. [lepelBHHYB pefiTep K KOHLY pbluara 4 M3MeHsisi CKO-
pOCTb BO3JYLUHOTO MOTOKa (3TO MOXKHO CJleaTh IOCPENCTBOM peocTara,
peryJjsitopa HampsiKeHUsl MM HM3MeHeHHeM pacCTOSIHHsA), BOCCTaHaB-
JHBaloT paBHOBecHe. [loJjioxkeHHe pefiTepa NoOKasbiBaeT B YCJOBHBIX

Puc. 1-38. ¥YcranoBka Ans JEMOHCT-
paluH a3pOAHHAMHYECKOTr O CONPOTHB-
JIEHU .




eIMHHLAX 3HaYeHHe a’pPOfUHa-

MHYECKOTO CONPOTHBJIEHUS NPH ‘H H*‘ Hl HJ ‘H ,l
JaHHbIX YCJIOBHSAX. -

Crierka usMeHSIIOT CKOPOCTh Y o

BO3IYIIHOTO MOTOKa W o6pama- N\ ™ ° -
IOT BHHMaHHe YYaulHXcs Ha OT-

KJOHeHHe phlyara BBepX HJIH

01

BHH3, UTO CBHJETEJbCTBYET O 4 10

BJIHSAHHH CKOPOCTH MOTOKa Ha
BEUUMHY COMPOTHB/ICHHSI, Puc. 1-39. Pacmojiokenne Te pasJHYHOM

Tloce 3TOTO 3aKpemsioT (OpMBI MO HX OTHOCHTE/JBLHOMY CONPOTHBIE-

HHIO BO3AYIIHOMY IMOTOKY. -
Ha Becax JpYTyl0 Kpyraymo
TVIaCTHHKY C AHAaMeTPOM B TPH pa3a MeHblue. BoccTaHOBUB paBHOBecHe
niepe/iBHKEHHEM pefiTepa, NOKa3bBAOT, YTO CONPOTHBJEHHE YMEHBIIH-
Joch B 9 pas, T. €. BO CTOJIbKO pa3, BO CKOJbKO YMeHbBLIHJIACh ILIO-
1aJb NOTEPEYHOI0 CEeYeHHA TeJa.

3aBHCHMOCTh COTMPOTHBJIEHHS OT (HOPMBI Tela AEMOHCTPUPYIOT, MO-
CeloBATE/IBHO HCIBITHIBAS HA TEX e Becax Tefla H3 MpPH/IAaraeMoro
KOMIIeKTa, HayWHas ¢ moJsymapa, o6palieHHOrO BOrHYTOH NoBEpXHO-
CTbIO HABCTpeuy IOTOKY.

[NonesHo pacnosioxuTh Tena B psj € 0G03HaYeHHEM OTHOCHTEJb-
HbIX 3HAYeHHH COMpOTHBJIEHHA, NMPUHSB, HANpHUMep, CONpPOTHBJIEHHE
GOJIBILOH KPYIVION NMJAcTHHKH 3a efuHuny (puc. 1-39). O6pamator
BHHMaHUe, YTO Masast Kpyryas MJIaCTHHKA HMeeT TaKyIO XK€ BeIHUHHY
COMPOTHBJEHHS BO3NYLIHOMY NMOTOKY, Kak o0TeKaeMoe Teso, IJIOWaib
TMOTEPEYHOT0 CeYeHHUs KOTOPOro 3HAYUTENbHO OOJIblie.

ONBIT 23. PABHOMEPHOE ABMEHUE WAPUKA B TPYEKE C BOAOH

O6opynroBaunuer 1) Tpy6ka CrekasiHHAas ILJAHHOH OKoJso 1 M, 2) mapuk
CTa/NbHOM, 3) METPOHOM.

3aBHCHMOCTb CHJIBI CONPOTHB/ICHUS IBHMKEHHIO Tela B KHUAKOCTH
JAEMOHCTPHPYIOT NpPH TMOMOIIU CTEK/JISHHOH TPYOKH, 3anoJIHEeHHOH 1po-
3payHOH KHAKOCTbIO, H MOMEIIEHHOTO BHYTPH Hee CTaJbHOTO LIApHKa.
Ins storo ombita GepyT CTEeKJAAHHYIO TPYOKy miauHo# 70—100 cm ¢
BHYTPEHHUM JHaMeTPOM, HEe3HAUHTEJbHO NPeBbILAMIUM AHaMeTp 1la-
pHka. Tpy6Ky c 060HX KOHLOB 3aKpBIBAIOT NpoOKaMH, NOMECTHB Npel-
BapUTE/IbHO BHYTPb LIAPHK U HAMOJIHUB €€ XKHJIKOCTbIO TaK, UTOObl He
ocTajoch Ny3bipbKa Bo3ayxa, IIpu nepeBepThiBaHMM TPYOKH ILIApHK
CHayaJ/la OyCKaeTCsl YCKOPeHHO, HO 110 Mepe yBeJHUYeHUS ero CKOPOCTH
CHJIa COMNPOTHB/IEHHS BO3pacTaeT (KaK H NPHU JBHKEHUH B BO3AYXe).
Korza cuia compoTHB/IEHHS CTaHOBUTCS DaBHOIl CHJIE TAXKECTH, IIAPHK
B TpyOKe HauMHaeT ONMYCKaTbCi PaBHOMEPHO. AHasloruyHoe sBJIEHHE
MMeeT MeCTO IIpH NMajeHHH MNapallloTHCTa NOC/Ie PacKPLITHSA MapallioTa.
[llapuk onyckaercsi oueHb MEIJIEHHO TaK, 4TO JIETKO yJAeTCsl BbISABHTDH
PaBHOMEPHOCTb ero JBH:KEHHS.

ITone3no Ha TpybKe HaHecTH JeJieHHs (HanpuMep, HaJETh pe3H-
HOBLIe KOJIYKH) I/ OTCYeTa NPOXOAMMOro LiapHKoM nyTH. B kKauvecr-
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Be XKHJKOCTH MOXKeT GbiTh B3iTa Bola, [VIHUEPHH, NOACOTHEYHOE Maco.
Ot ee BA3KOCTH OylIeT 3aBHCETb CKOPOCTb JBUIKEHHS.

IMpu HaGaIONEHHH IBHXKEHHS II0JIE3HO BOCMOJIb30BAaThCA METPOHO-
MOM, HaCTPOHB €ro Ha TaKylo YacTOTY, 4TOGhI yepe3 KakIble HeCKOJb-
KO yZapoB LIapHK NPOXOLHJ MHMO METOK, PacloJIOXKEHHbIX Ha pPaBHBIX
pacCTOsTHHAX APYF OT Apyra.

O M bI T 24. SAKOH BCEMMPHOTO TATOTEHMA

O6GopynoBaunmue: 1) kinopuabm «BcemupHoe tsarorennes Hian «O BCemup-
HOM TATOTEHHH», 2) KHHOMPOEKTOP.

O3HaKOMUTb YYallHXCA C SIBJEHHEM I'DaBHTallHOHHOIO B3auMojefi-
CTBUSA T&J CJeJlyeT NOCPEACTBOM JIeMOHCTpalHH yuyeGHOro KHHODHAbMA.,
B Hacrosiee BpeMs Ha 3Ty TeMy B NIpOKaTe UMeIOTCA JBa KHHODHIBMaA.

1. KunoduneM «BceMupHOe TArotreHue»' HauyWHaeTcst NOKa3oM pas-
HOOOpa3HBIX SBJIEHHH (MajeHue Msua, ABHIXKEHWe ILIaHEeT M 1p.), €O-
BepLIAIOIUXCSA NOA AeHCTBHEM OJHHX H TeX K€ CHJ — CHJI TSTOTEHHS.
3aKoH BCEMHPHOTO TATOTEHHS, OTKPEITHl HbI0OTOHOM, H3MepeHHe Besu-
YHHE IOCTOSSHHOH TATOTeHHs aHrauickuM ¢usnkoMm KapenauiueMm (ze-
MOHCTPHpYIOTCA KpPYyTH/IbHBIE Beckl KaBeHu1ua, ycraHoseHHble B MITY,
oObsiCHfAIETCA TPHHUMN HX JAeHCTBHA M YCTPOICTBa), onpejeseHne 3a-
BHCHMOCTH CHJIBI TATOTEHHMS OT PacCTOSHHS MeXIY TeJaMH, 3KCIepH-
MEHTaJIbHO yCTaHOBJieHHOH JKosnu (¢ aeMOHCTpalHell phYaXKHbIX Be-
COB H onuiTa JKoJ/1), — BCe 3TH 3Tanbl H3YYeHHS BCEMHPHOTIO TATOTe-
HHSI OTpaxeHHl B-QHIbMeE.

OubM 3aKaHYHBAeTCHd PacCMOTpeHHeM TeX GaKTOB H SIBJEHHH, KO-
TOpble MOXXHO OGBSICHHTb, 3Has 3aKOH BCEMHPHOTO TATOTeHUs. D10
NPUJIKBLL H OTVIMBH Ha 3emJjie, pa3iHyue YCKOpeHHS CBOGOZHOrO mape-
Hua Ha 3emie, JlyHe u IOnuTepe, npuMeHeHHe 3aKOHA BCEMHPHOTO TH-
FOTEHHSI K pacyeraM TPaeKTOPHH M0JIeTOB HCKYCCTBEHHBIX CIYTHHKOB
3eMaM M KOCMHUYECKHX Kopabuseit K niaHeram Co/lHeYHOH CHCTEMBI.

2. KunopuibMm «O BCEMHPHOM TSTOTEHHH»? NMOCBSILLEH 3aKOHY BCe-
MHPHOTO TATOTEHHs!, HCTODHH €ro OTKPHITHS M H3ydyeHHsA. O npuTaKe-
HHUH He TOJbKO 3Be3] M IJIaHeT APYr K APYry, HO H MajbX Tel yya-
IIHeCsl Y3HAIOT, 3HAKOMACh C YCTPOHCTBOM .IpaBHCKOINA, YCTaHOBJIEH-
Horo B MockoBcKoM miiaHeTapuu. COnaKeHHe UMAHHAPA IPaBHCKONA H
mapa AIHTCA 25 MHH, HO CPelICTBaMH KHHO OIBIT NMOKa3blBaeTcs 3a He-
CKOJIBKO CEKYH].

B03MOXXHOCTb H3MEpPEHHS CHJIbl NPHUTSIKEHHS ABYX TeN BbICHAET-
csi NpH pacCMOTPEHHH MNpPHHUMNA AEACTBMS KPYTHJbHLIX BecoB, KO-
TOPLIMH BOCMOJIb30BaJICs aHrMuHCcKui yuenbiit ['enpu Kapenaumm npu
onpejeNeHHH NOCTOAHHON TATOTEHHA.

Hanee B ¢uabMe Hecaepyercs JABHXKEHHe TeJl B M0JIe TSHTOTEHHS,
YCTaHaBJIMBaeTCsi He3aBHCHMOCTb YCKOPeHHSi CBOGOJHOTO MajeHHS OT

1 Bceemnpuoe TsroTenne. 1 4. CBepANOBCKaA KHHOCTYAMS HaYHHO-NONY/SPHBIX
¢uabMoB, 1961. ITPORO/KHTENBHOCTL AEMOHCTPAHHH — 9 MHH.
2 O BcemupHoM Tsrotenun. 2 4. «lllkoaduabm», 1970,
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HAMpPaB/IeHNs IBHXKEHHS, BBOAUTCA MOHATHE HEBECOMOCT!H, BLISICHAETCS
BOTIPOC O TOM, KaKHe (haKToph! BJAHAIOT Ha GOPMY TPaeKTOPHH ABHXKeHHS
KOCMHYeCKHX Kopabueii.

O ToM, Kak 4eJIOBEeK 3aCTaBUJ «paboTaTb» TATOTEHHE, OKA3BIBAeT
YCTPOHCTBO NPHJAHBHOH 3MeKTpocTaHuHH. JlaHO O06BsiCHEHHe TaKHX
sIBNIeHHH, KaK MPHUJIHBHI H OTJIHBbI, TPAaBUMETPHYECKHH MeTOA 0GHapyxKe-
HMA 3a/leKell MOJe3HBIX HCKOMaeMbIX.

§ 6. NPUMEHEHME 3AKOHOB ABMXXEHMUS

ONbIT 25. ABMKEHMUE TENA NOA AERCTBMEM CHUIbl YNIPYTOCTH

O6opyaosanmue: 1) NpyKHHb CNHPANbHBIE C KPIOUKAMH — 2 [T., 2) ra-
pu maccoit 1 u 2 Kkr ¢ KproukamH, 3) WITATHB YHHBEPCANbHBI, 4) mrkasa AeMOHCTpa-
UHOHHAS CaMOAeJNbHAS C HYJEM MOcepeiuHe.

Tlpu peMoHcTpauud KoJieGaTeNbHOTO [ABHXKEHHUSA Moj JeHCTBHEM
CUJbl YOPYTOCTH BaXHO, 4TOObI 3TH KoJe6aHHs OblIH [OCTaTOYHO
MEJVIEHHBIMH H €260 3aTyXaolUMH. 210
JacT BO3MOXKHOCTb yvauiuMcst 6e3 ocoforo
Hanps:KeHus ClefuTb 3a BceMH (pasamu
IBHXKEHHSA: ONpele/ATh HanpaB/leHHe CH-
JIbl, CKOPOCTH M YCKOpeHHsI, Hab/1I0AaTh 3a
HX H3MeHeHHeM.

Y BepXHero KoHUa CTOMKH IITaTHBa
NOABELINBAIOT CIHPANbHYIO NPYXHUHY, a
BHH3Y 32)KHMAlOT BEPTHKAJbHO B JIaNKy
IITaTHBAa CaMOJENbHYIO ILKaTy.

Ha cBoGosHblit KOHel, NMpYXKHHBI NOABe-
IIHBAIOT THPIO 1-Kr H YKPemIsiioT 1Kaly
TaK, 4ToGHI ee HyJ/eBOe Je/ieHHe OblIo pac-
TN0JIOXKEHO NMPOTHB LEHTPA TAKECTH Hemnoj-
BUXKHO# rupH (puc. 1-40).

I'py3s npuBozaT B xoJebaTenbHOE IBH-
JKeHHe BJOJb BEDPTHKAJABHOH JMHUH M Aa-
IOT y4aluMcsi BpeMs HabJII04aTh IBHKEHHE -
rpy3a, o6pauiasi BHHMaHHe Ha €ro Xapak-
TEpPHble MOMEHTHI.

B onucanHoM onbiTe Ha IHPIO, KpoMme
CHAIBl YNPYTOCTH, JEACTBYeT elle H CHJa
TskecTd. Ho oHa He BiusieT Ha Xxapakrep
ABHXKEHHA THPH, TaK KaK NOCTOSTHHA TIO Be-
JIMYMHE M HaNpaBJeHHIO H TOJNbKO JHLIb
CMeLlaeT THPIO HHKe MOJIOXKEHHS] paBHOBE-
CH$l, OKOJIO KOTOPOTO NPOHCXOAAT KoJeGa-
HuA. Puc. 1-40. Ycrauoka pas se-

MOHCTpaUHH
Uro6Li KOMNEHCHPOBATD CHTY TAXKECTH,  nencrinen cnﬁ;";‘ﬁ;;fm:‘)ﬂ

¢ nOMouwbiO CaMOAENbHOI0O XOMYTHKa C CHJIbI TAXKECTH.
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Puc, 1-41. YcranoBka Aas AEMOHCTDAlLMM JIBHMKEHHS Tella NOX MeHCTBHEM CHJH
: Ynpyrocru.

6I0KOM IOJIBELIHBAIOT THPIO MacCOH 2 KT Ha TOPH30HTANbHO 3aKperieH-
HOM CTep:KHe wITaThBa (pHc. 1-41). 3areM Mexnay KpioukaMH THPH H
BEpPTHKa/bHBIMH CTOHKAaMH CJerKa HaTATHBAIOT ABe OJHHAKOBbe NpY-
-xuupl, [lpuBens rupio B KoJeGaTesqbHOe NBHMKEHHE, NMOBTOPSIOT Ha-
6monenne. B naHHOH yCTaHOBKe CHJIA TSXKECTH BCe BPeMA ypaBHOBe-

1IeHa peaklHel ONopHL.

Puc. 1-42. YcraHoBka aJs JeMOHCTpa-
UMM H3MEHEHMS Beca Tes.
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O N bl T 26. UI3IMEHEHME BECA TESIA
MPA PABHOMEPEMEHHOM
ABMEHUM NO BEPTUKANM

OGopyznosauue: 1) ausamo-
MeTpHl JleMOHCTPalHOHHbIE, 2) rPy3nl HA-
Gopusie MaccaMy 1 u 2 kr, 3) wrarus
yHHBepCaAbHEIH, 4) HUTb AJHHOK 1,5 M,
5) HeOoJsbllLOi MeIIoYeK C TMeCKOM.

YcraHoBKa [I/d TPOBENEHHS
onbita H306paxkeHa Ha pPHCYHKe
1-42. Yto6bl HHTb, NepeKHHYyTas
yepe3 6/I0KH, He CTATHBAJA CTePK-
HH JMHAMOMETPOB, MEX1y HHMH
HEeO6XOJAMUMO BCTaBHTb DacloOpKy
u3 1poBosoKH. KoHIbl pacnopku
HAaJI0 COTHYTb KOJIEUKOM H HajeThb
Ha crepkHH noBepx 6/10K0B. Oye-
BHJIHO, B 3TOfl YCTAHOBKE HaTsxKe-
HUe FTOPH30HTAJILHOTO Y4acTKa HH-
TH He GyJIeT BIHATH HA NOKa3aHUA
JIMHAMOMETpPOB, TO3TOMY KaxKIbli
U3 HUX 6yJeT U3MepATb CHJIY Ha-
TSXKEHHS HHTH C BHCALIMM Ha
Heill Tpy3oM, T. €. BeC rpysa.



TToxa Gonee Tskenerii rpy3 12 H crout na crone, 06a auHaMoMeTpa
6yAyT NOKasbiBaTh BeC JeBOro rpysa, T. e. 6 H.

Ecau Teneps, B3fIBIIMCH PYKOH 32 MeHbIUHil Ipy3, NMOATAHYTH Npa-
Bl Ipy3 BBepX, o6a aAuHamoMeTpa OGYyAyT NMoKaswiBath 12 H, T. e.
Bec NpaBoro rpysa.

[Mocne sroro, B3sB pykoil mpaBblii rpy3, MOAHHMAIOT €ro K O/OKY
¥ OTNYyCKaioT.. Bo BpeMsl yCKODEHHOTO IBH:KEHHSI TpYy30B 06a IMHA-
MOMeTpa TOKas3blBalOT OJWHAKOBOE 3HayeHHe — MPHOIH3UTENBHO IO
8 H. CnenoBaTeibHO, JIEBHI I'PY3 NIPH YCKOPEHHOM JBHXKEHHH BBEPX
HaxOMHTCS B COCTOSIHHH Teperpysku H ero Bec Ha 2 H Goabiue nepso-
Haua/JbHOTO, a NpaBblil IPy3 NPH YCKOPEHHOM JBHXKEHHH BHH3 BECHT
Ha 4 H MenbLue.

B 3toM onbiTe cusa, paBHas pasHoctd 12 H — 6 H = 6 H, coo6ma-
er o00OMM TIpy3aM OJIHHAaKOBBIE YCKOPEHHSl, — CJeloBaTeJ]bHO, OHa
pacnpejessieTcss Ha Ba Ipy3a NPONOPLHOHANBHO HX MaccaM. MeHblui
rpy3 noJiyyaer yckopeHue moj ZeifictBueM cuaol 2 H, a mnpasbii —
nox feficTeuem cuam 4 H.

[NocTeneHHO yMeHbIIAIOT MacCy JEeBOTO rpysa H 3aMeyalT, YTO
yCKOpeHHe ABHKEHHS YBeJHYHBAEeTCH, a TNMOKa3aHMA AMHAMOMETpa BO
BpeMsl IBHIKEHHSI YMEHBLIAIOTCS, YTO YKa3blBaeT Ha YMeHbleHHe Beca
npaBoro rpysa. [lanee OTUENJA0OT JEBHI I'Py3 H, OTNYCTHB HHUTb,
JaloT NMpaBOMy rpy3y cBoGoiHO najaartb. EctecTBeHHO, uTo BO Bpems
€ro najeHus AHHaMoMeTp OyleT MOKa3biBaTb HYJb. DTO 3HAYHT, YTO
IPy3 HaAXOLHTCA B COCTOSSHHH HEBECOMOCTH, KOrja AeficTBymollas Ha
TPy3 CHJa THXKECTH coolllaeT eMy YcKopeHHe CBOCOAHOIo MNajeHus.

B nauane oneita, KOrfa OTNYCKalOT NOAHATHIA BBEPX 6O/LLIOH Ipys,
HaJo clenaTh Tak, YTo6bl pyKas cjleloBaja pAAOM € ABHXKYLIHMCA TpYy-
3oM. Ha BeicoTe okosio 30 cM Hax cTOJIOM Ipy3 Hajo MJIABHO MOAXBa-
THTb, HE JaBasf eMy YAapHTbCS O CTOJ. ITa onepalHs Jerko ynaercs
nocse He6oOMbIIOH TPEHHPOBKH. Bo BpeMsl ONBbITa yyHTe b JO/KEH Cle-
JUTb 32 ABHXKYLIUMCA TPY30M, NPEIOCTAaBUB ydauluMcs Hal/i0AeHHe
3a moKasaHusAMH JuHaMoMeTpoB. Korza neMoncTpupyercsi cBoGoaHOe
najieHye NpaBoro rpysa, Halo0 Ha CTOJ TOJOXKHTb HeGOJIbLIOH MeIIoYeK
¢ neckoM. Kpome rpysoB B 1200 u 600 r, BO3MOXKHEI H ApPYTrHe coye-
tanus: 900 u 450 r; 600 u 300 r. Jas ycTHBIX pacyeToB yA06HO, 4YTOGHI
pasHOCTb HX Macc Jenuiach Ha 3.

B sTom onbiTe nyymie mosib30BaThbCcs HAaGOPHBIMH rpy3amu 1 M 2 Kr.
Kaxnablfi u3 HHX COCTOHMT H3 OCHOBAHHS C KPIOKOM, Ha KOTOpHIH Haca-
XKHBAlOTC UHJHHAPHYECKHe THpPH pa3/iHyHOH BeauuuHbl. Habophble
rpysbl u3obpaxeHbl Ha pucyHke 1-43.

O NbiT 27. HEBECOMOCTbL NPHU I'IAAEHiﬂi TENA

OG6opyaoBaHue: 1) rpys HaGopHbifi Maccoli 2 Kr, 2) WTAaTHB YHHBEPCAJb-
HHI#, 3) IWHYP, 4) nonocka GymarH, 5) MeLIOueK ¢ NecKoM, 6) NpHGOpPH A AeMOHCTpa-
UHH HEBECOMOCTH Tesa, HAXOAsILerocss B CBOGOAHOM TOJETE.

1. Ha npounoM wHypKe, NpONyuleHHOM 4epe3 KOJbLO IUTATHBa,
TNOJIBEILUBAIOT TPY3 2 KT, COCTOALIHH H3 OTAENbHEIX LHIMHIAPHYECKHX
rupp. Ha Jpyrom KoHue mwHypa jenaloT Neraio, KOTOPYIO 3aleIsiOT
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3a KpIOYOK My(Thl Ha CTepiKHe OT
IITaTHBA, KaK N0Ka3aHo Ha PHCYH-
Ke 1-44.

Mexny rupsiMe  HaGopHOro
rpysa 3ak/ajblBatoOT NOJOCKY ra-
3eTHOH WJIH IpoMOKaTenbHO#H Oy-
Maru 1 cBoGOAHBI ee KOHeL| Poy-
HO 3aXKMMalOT B JIalKe IITaTHBA.

Ortuenus neraio WHypKa, MeA-
JeHHo oTnyckawoT rpys. [Tocaen-
HHIl HaTATHBaeT H paspbiBaeT 6y-
MaXXHYI0 MOJIOCKY. K3 atoro mox-
HO 3aKJIOYHTh, YTO GyMaXkHas Mo-
Jocka 6bl1a JOCTAaTOYHO CHJIbHO
npukara THpedl. 3aMeHsIoT Io-
PBaHHYIO NMOJOCKY OGyMaru Takoi
e UeOH IOJIOCKOH, OTHEeNIAIoT
IIHYp M oTnycKaiwt ero. ['pys cso-
foaHo majaer, a GymaxHas ToO-
JIOCKa, 0CBOGOAMBIINCDH, MOBHCAET
Ha JalKe IITaTHBA.

OnbIT MoKa3biBaeT, 4YTO IpH
cBOOOJHOM NajieHHH JaBJeHHe T'H-
PH Ha OTIOPY OTCYTCTBYET, T. €. T'H-
pA NpH NaJeHHH HaXONUTCA B CO-
CTOAHHUH HEBECOMOCTH.

- 2. Bropoii oneIT 3HaYUTENLHO
pacliupsieT MpejACTaBleHHe O He-
BecomoctH. OH TOKa3bIBae€r, YTO
Ten0 OyleT HaXOAMThCHS B COCTO-
SIHUM HEBECOMOCTH He TOJBKO NpH
NajieHud BHH3, HO U NpU JHOGOM °
JApYTOM [iBHXKEHHH, €CJIH OHO Mpo-
HCXOJHT TOJA JEeHCTBHEM TOJIBKO
CHJIbl TATOTEHHS.

JIlns npoBefieHHs: ONBITOB 11e/1€CO06PA3HO HCMOJb30BaTh CaMojelb-
Hull npubop, H3oGpameHHbi Ha pucyHKe 1-451. OH mpeacraBisier
c060ii npo3payHblii Iap, BAYTPH KOTOPOTO HAXOAHTCH TeJO, I0BelIeH-
HOE Ha JBYyX HUTAX K YNPYT'HMM KOHTAKTHBIM MiacTHHaM. CxeMaTHYecKH
npubop wu3oGpaxkeH Ha pHucyHKe 1-46.° [IBy:KkeHHe Tesa OrpaHUYEHO
TaK, YTO OHO MOKET CMeIUaThCsi, HaTAruBas OAHY uau 00e HUTH M pas-
MbIKasi IPH 3TOM OAHH HJH 006a KOHTaKTa. BcieacTBue 3TOro asekTpu-
yeckas IleNb, COCTOAUIaf M3 J1aMroyeK H GaTapeH raibBaHHYECKHX
3/IEMEHTOB, OKa3blBA€TCS PAa30MKHYTOH H JIAMIOYKH He TOpAT.

Ecau wap nopGpaceiBaTh BBepX H JIOBHTb HJH NepeGpachiBath €ro

I

W

AT TN T

Pac. 1-44. VYcranoeka pas Je-
MOHCTPAUMH HEBECOMOCTH.

1 TIpuGop Gbin mpeAcTaBjeH HAa BcecoloaHelil KOHKYPC Ha JyullHe HArasIubie
nocobus v yue6Hoe oGopynosanue B Mockee A. A. )KykosbM (r. Xa6aposck).
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Puc. 1-45. IMpuGop nis ne-
MOHCTpallHH HEBECOMOCTH.

H3 PYK B PYKH yepe3 Bechb KJjacc, TO
Ha6uoaeMoe NPH 3TOM ToOpeHHe JlaM-
NOYeK CBUAETENbCTBYET, YTO KOHTAK-
Thl 3aMKHYTHI, T. €. HUTH, Ha KOTO-
pbIX MOJABELIEHO TeNO, He HaTAHYTH.
M3 3TOro MOXXHO 3aKJIOYHTH, YTO Ha-
XOAACh B MoJieTe, MoJBeLIEeHHOE B 1lia-
pe Tesio B JIOGOM TOJIOKEHHH Haxo-
JHTCA B COCTOSIHHH HEBECOMOCTH.

IIpubop MoOXKeT CAyXKHMTb HIITe-
pecHbIM 0GBeKTOM s paGoThl IOHBIX
KoHcTpyKTopoB. [IpH ero narotosie-
HHH HeOOXOJMMO YUeCThb Ciejyloiee:

1. Hapexxsoe orpanuyeHue BO3-
MOXHBIX CMelleHHH Tesla B JOOLIX
HanpasJleHHsX, ofecneyuBalolee co-
XpaHHOCTb HHTEeH H KOHTaKTOB npu Puc. 1-46. Cxema npuGopa mns ze-
pe3KHX TOPMO)KQHHHX. MOHCTpauHy,  HeBECOMOCTH.

2. Xopoluass BUIHMOCTb XOTA Obl
OJHOH M3 TropAIKX JaMmmoyeK C JoGOro HanpasJeHHS.

UroObl HCKJIOUHTh BO3MOXHOCTb NajeHus npubopa Ha IOJ, MOXHO
NOABECHTb €ro K NMOTOJIKY Ha NPOYHOM LIHYpKe.

Ecnn B npu6ope LeHTP Macchl Tea COBMelleH C LEHTPOM MacCHl
Bcero npu6opa, T0 B cBOGOJHOM moJieTe JaMMO4YkH OYAyT roperb He
TOJILKO NPM NOCTYNaTebHOM ABHXKEHHH, HO H NpH BpallleHHH npubopa.
ViMenHo Tak H crepyer pasmewiarth AeTanu npu6opa, NMOCKOJIbKY BO-
Npochkl CO3JaHHA B KOCMHYECKOM KopalbJie HCKYCCTBEHHOH TSXKECTH B
1KoJe He u3yyaiorcsl. OHaKO BEIMOJNHHTB 3TO He oueHb mpocro. Ecan
310 He GyjeT cienaHo, TO npu GpocaHHH mpubGopa ciaepyer u3berarb
ero BpalleHHs.

ONbiT 28. ONPERENEHHUE YCKOPEHMA CUAbI TMHECTH
NOCPEACTBOM BPALLEHMS

OGopynosaunue: 1) npubop «Tena nepaBHo Macch», 2) TaXOMETP AEMOH-
CTPAUHOHHLIH, 3) ITATHB AEMOHCTPALHOHHbI.

Ecan cuna, yhepxHBaiomias Teno Ha OKPYKHOCTH, paBHa Becy
TeJla, TO LLeHTPOCTPEMHTENIbHOE YCKOPEHHE JABHXKYILErocs Tela PaBHO
ycKopeHHI0 CB060JHOrO nanenusi. Uro6bl ero ompenennTb, ORHH M3
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Puc. 1-47. Tlpu6op ana Puc. 1-48. YcraHoBra Afa MCCAENOBAHHSA ABHIKE -
AeMOHCTPAlHH He3aBH- HHS Tesa, GPOLIEHHOrO TOPH3CHTANBHO.

CHMOCTH AEHCTBHA CHJI.

LK/IHHAPOB OT.TpHGopa «Tena HepaBHOH Macchl» B3BEIINBAIOT HA AHHA-
MOMeTpe OT "3Toro ke mnpu6opa (cM. puc. 1-24). OnpenenuB Bec uu-
JIMHApa, COGHPAIOT yCTaHOBKY, M306paxeHHY0 Ha pucyHke 1-25. TIpu-
Gop NPUBOJAT BO BpallleHHe ¢ TaKoi YIVIOBOH CKOpPOCTBIO, UTOGHI CH/1a
HaTsKeHHs TIPYXKHHBI AHHAMOMeETpa paBHsaJach Becy nuanHapa. Cro-
pOCTb BpallleHHst U3MepsAOT TaxomeTpoM. Mamepus nanee paauyc Bpa-
IeHHs LUAHHAPA, ONpPENeIsIOT YCKOpeHHe no ¢opmysne

g = 4n*n’r,

O M bI T 29. ABUKEHHUE TENA, BPOLUEHHOTO FTOPU3OHTAJILHO

O6opynosaunue: 1) npubop Ans AeMOHCTPALHH ONHOBDEMEHHOCTH Naje-
HH 0 napabone M BepPTHKAaNH, 2) MeTpP JAEMOHCTpalUHOHHLI.

OcHoBaHHEeM NpHMEHAEMOr0 B 3TOM OnbTe npubopa CIAYyKHT na-
Heqb 1 (puc. 1-47) ¢ npsAAMOYTro/IbHBIM BbIpe30M 2 A1 KpelVIeHHs B ankKe
WTaTHBA M [ByMs OTBepcTHsAMH 3 IJIA HacaKMBaHHSA Ha LIYPYIMH,
BBEPHYTbIE B paMy KJaccHoil Jockd. Ha naHesan noaseineH cTepeHb 4.
HiKHHH KOHELl CTepKHS OTOrHYT NQOA NPAMbIM yIVIOM H Ha Hero CBo-
601HO HacaxkeH CTANbHOH MapuK 5, NpoCBepJIeHHbIA Ha JiBe TPETH JHa-
MeTpa. BTopou 1IapuK 6 YCTaHAB/IHBAIOT Ha FOpH30HTAJbHOM TMOJKe
KPOHWITEHiHA 7, B KOTOPOH BbiiaBjieHa HeGosbluasi JNYHKa. Ynpyras
cKo6a 8 C/1yKHT YNIOPOM, OrPaHHUHBAIOLLHM ABHXKEHUE CTEPIKHSA BIPaBo,
a TaKxe 3axXHUMOM 1451 OOOHX MIapUKOB IPH XpaHeHHH Mpubopa.

Jns 1eMOHCTpaUHH JBHXKEHHs Tesna, OPOLIEHHOTO TOPH3OHTaJIb-
HO, mpuOOp Haca)XKMBAKOT Ha ABa lUypyna, BBEPHYTLIX C/1€Ba B pamy
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KJIaCCHOM JIOCKH, KaK NOKa3aHo Ha pucyHke 1-48. lllapuk 6 (puc. 1-47)
B JaHHOM OTIbITE He HY2KeH H €ro 3a:KHMaloT M0J NpaBbiil KOHell KOOk &,
a KpOHLUTeHH 7 MOBOpayMBaloT, 0cBO60XKIas ByTh wapuky 5. Ha notok
LockH, rae Oyzer manath wapuk (98 cm), KAaAyT CMOUEHHYIO BOJOH
60J1b11Y10 TPAINKY.

B3sB pyxo#l wapuk, OTBOAAT ero BMecTe CO CTepXKHEM B/eBO HA
BLICOTY, paBHYiO J11He crepxkHa (30 cM), n ornyckator. Llapuk BMecTe co
CTepKHeM IajlaeT, onucbiBas Ayry. HocTurays ynopa, crepxeHb OCTa-
HaBJMBAETCs, a IIApHK NPOJOJKaeT MO HHEPUHH JBHraThCsl TOPHU30OH-
TaJlbHO M NOJ JefiCTBHEM CHJ/IBI TSXKECTH OMHChiBaeT nmapatbosy. IloJo-
JKEHHasl Ha JIOTOK TpAMNKa INOJHOCTBIO MOIJOILAeT 3HEpPTHIO0 IapuKa
(on ocraercsl Ha MecTe CBOETO NajieHHs).

AHanu3npys JABHKEHHe LIapHKa, paccMaTpHBAIOT ero Kak CBo-
GozHoe MajieHHe B CHCTeMe KOOpPAHHAT, NepeMellaroilledcss paBHOMEPHO
B FOPH30HTA/IbHOM HafnpaBJeHHH CO CKOPOCThIO, AOCTHTHYTOH LIaPHKOM
K MOMEHTY COCKaJlb3bIBaHHS CO CTEPXKHS.

Bpems naaenus onpepensiior no gopmysne

o 2.80
t= VE= 28 _o040c

Hanee onpenenstor nytu (5, 15, 25 u 35 cM), npoxonumbie NpH
CBOGOJHOM MaJEeHHH 3a INOCJAeOBaTesbHBEIC DaBHBIE NMPOMEXKYTKH Bpe-
MeHH, 1o 0,1 ¢ KaxJklf, U COOTBETCTBYIOLIHE OTPE3KH OTMEYaloT BJOJb
JIeBOTO Kpasi JOCKH.

ITyth, npofineHHbIi yNOMAHYTON Bbillle CHCTEMOH KOOpPJAHMHAT B IO-
PH3OHTA/bHOM HarpaBJIeHHH, JeJAT Ha YeThpe PaBHBIX OTPE3Ka W Ha
nepeceuyeHHAX BePTHKael H TOPH3OHTa/el, IPOBE/ICHHBIX Yepe3 TOUKH
eNeHH s, HaXONAT NOJIOKEHHS IapHKa B KaX/bili H3 PaCCMATPHBAEMBIX
momenTOB. IlpoBensi uepes HaiileHHble TOYKH IJIaBHYIO KPHBYIO, NOJY-
YaloT TPAEKTOPHIO IBHXKEHHS IIapHKa B HENOJBHXKHOH CHCTeMEe KOOp-
LMHaT.

OnbiT NOBTOPSIIOT H NOKAa3bIBAIOT YYALIHMCS MOJHOE COBMAJEHHE
TPaeKTOPHH IBHXKEHHs C BbluepueHHOH napaboJoii.

OcnoBHast yacTh ONbITA Ha 3TOM 3akKaHuuBaeTcsi. OHAKO MOJE3HO
NPOJIOJIKHTD aHA/IH3 Pe3yJabTaToOB OMLITA:

1) BHUKCIMTD MO ypaBHeHUIO v = )/ 2gh CKOpPOCTb BbljIeTa LIApHKa:

v=1,2-1000-30 =16 10* ~ 240 cm/c;

2) BBIYMCIHTBL 1O YPaBHEHHIO v, = g¢ BepTHKalIbHble COCTABJIAIO-
mue CKOPOCTH B KaXJbli H3 BbLIOPAHHBIX MOMEHTOB BpeEMEHH: U; &

~ 100 cMm/c; v, &= 200 cm/c; vy &~ 300 cM/c; v, &~ 400 cm/c;

3) NOCTPOEHHEM ONpeJeNHTb MTHOBEHHbIE CKOPOCTH ABMIKEHHS Lua-
pHKa no napa6oJe;

4) BBIMHCIHTD JA/lbHOCTb MajeHHsA lIaPHKAa M CPaBHUTL ee C pac-
CTOSIHHEM, Ha KOTOPOM Ha CaMoM Jie/1e yraJl WapHuK.
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O MbIT 30. ABUIKEHWE TENA, BPOLUEHHOrO NOA YrAOM
K TOPM3OHTY

O6Gopynosanue: 1) MeTp JNeMOHCTPAUHOHHBIL, 2) UHMPKYJIb-H3MEPHTENb
JIeMOHCTPAUHOHHBIH, 3) 640K BOAOHAMOPHBIH C Pe3HHOBON TPYGKOH H HAKOHEYHHKOM,
4) cToqnK MOAbEMHbIH, 5) WTaTHB yHUBEpcabHLI, 6) KioBeTa LA ONMTOB C BOJOH.

ITocse onbira 29, B KOTOPOM JBHKEHHUe Tesa, GPOLIEHHOTO TOPU30H-
TajbHO, GbLUIO HUCCIEJ0BAHO JOCTATOYHO MOAPOGHO, OMBIT C JABHKEHHEM
Tesa, GPOLIEHHOrO MNOJ YIJIOM K TOPH3OHTY, He1ecoo6pasHo NPOBeCcTH
B MNOpAJKe: MOATOTOBKH K MNPEJACTOAIEMY NMPaKTHKyMy. B 3TOM omuiTe
HAJ0 PacKpbITb 3aBHCHMOCTb JA/JbHOCTH MaJ€HUS U BHICOTHl MOJAHATHA
Tesa oT yrjaa 6pocanus. Huxke onucansl JBa BapHaHTa NMpOBeAEHHA
OmnbITa.

1. ¥YcranoBka nns1 mpoBejeHHMs] oONbiTa M3006paxkeHa Ha PHCyHKe
1-49. HakoHeuHHK AJ51 NOJYyYeHHS] BOASHOH CTPYyH (CM. PHCYHOK B
KPYXKKe) TIpeacTaB/seT coGoH MeTalaHuecKylo TpPYOKy, 3aKphITyIO ¢
OHOTO KOHIa, C OTBEPCTHEM OKO/IO 1 MM, NMpOCBepJIeHHBIM Ha ee Go-
KOBOH MOBEPXHOCTH. HakoHeyHHK yepe3 360HHTOBbIMl KPaH COEIUHSIOT
Pe3uHOBOH TPYGKOH € BOJOHANOPHBIM GaYKOM H 32:KHMAIOT B FOPH30H-
TANLHOM I0JIOKeHHH B MydTe wraTuBa. J{eMOHCTPAIHOHHBIN MeTp
YCTaHaBJ/IMBAIOT TOPH30HTANbHO B ABYX TaKHX Xe My(dTax M pacnona-
ramoT TaK, YToObl Hy/eBoe je1eHHe IUKaJbl OblI0 NPOTHB HAKOHEUHHKA.

OtKpbIB KpaH, NOBEPTHIBAIOT HAKOHEYHHK, N0OUBasick HanGoJbLIeH
JaNbHOCTH BBITEKAHHA CTPYH. 3aTeM HAKOHEUHHK 3aXKMMaloT B Mydre
M YCTaHaBJIMBAIOT BOJOHANOPHBIA 6aK Ha TakoH BEICOTE, YTOGH Haflb-
HOCTb NaJeHHud BOjbl paBHAJMach 60 cM (yucjo, yroOHOe Anis AesIeHHs
Ha 2 u 4), u 3akpnBaoT KpaH. Ha sToM 3akaHyuBaeTcsi MOArOTOBKa
YCTaHOBKH.

B Hauasne neMOHCTpaUMH CTPYIO HAMpPABJSIOT TOPU3OHTAJBHO, 3a-
TEM MOCTENIeHHO YBEJMYUBAIOT Yo HaK/OHA K ropusonty ot 0 no 90°.

Puc, 1-49. JIeMOHCTpauHs 3aBHCHMOCTH JaJibHOCTH H BbICOTbI NOAHATHA Tena ot
yma 6pocanits,
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Puc. 1-50. Tpaekropus \

ABHXeHHA Tena, Gpo- Yy

WeHygoro MOX  YIVIOM
45° K rOpHSOHTY.

O6pauaior BHHMaHHe, YTO NPH YBEIHYEHHWH yr/ia AaJbHOCTb MOJIeTa
CTPYH CHayaJa BO3pacTaeT, a 3aTeM HauHHaeT yGbiBatb W npH yrie 90°
paBHa HyJI0. BpicoTa ke HenpepbiBHO YyBeJHYHBAeTC M JOCTHrAeT
MakcHMyMa npu yrie 90°,

[NoBTOpsis OTAENbHbBIE 3TAMBI OMbITA, YCTAHABJIHBAIOT, YTO HaHOOJb-
was fanbHocTsb (60 cM) mocruraercs npu yrae 45°. ITpu sToMm ¢ nomoubio
UHPKYJISi-N3MEPUTEJIS] HAXOMAT, UTO BLICOTa MOAbEMa CTPYH paBHa 15 cm.
Korza crpys HanpaBieHa BepTHKaJbHO BBepX, BbICOTA MNOJAHATHS
JOCTHraeT MaKCHMAJbHOTO 3HayeHHs H paBHa 30 cM — MOJOBHHE MakK-
CUMaJIbHOH Ja/bHOCTH.

Ecnn ¢ — BpeMs [OCTHXXEHHUS YacTHIEH BOAbI BEPIIHHBI TPAaeKTO-

puu (puc. 1-50), v, u Uy, — NPOEKIHH BEKTOPA Uy HaYaJbHOH CKOPOCTH
v

Ha OCH X U ¥y, a | — JaJbHOCTB, TO —23' -t=~h,auv,-2¢t=1{ Honpu

yrae 45° v, ] =] vy|. CnenosareisHo, 2—:'- 2=1, um h= -f-{, T. €.

BLICOTA MOAHATHS CTPYH, HampaBJeHHOH mox yrioM 45°, paBHa ver-
BEPTH ee NaJbHOCTH MNajeHHs.
Ipu stom v2 = 2gh, orkyaa

2
he 9
g
Ho
A
0, = =y
y -'/'2
TOrAa

h = 191
ig
TIpu BepTHKANLHOM HaNpaBJEeHHH CTPYH UaCTHUA BOAHl MOAHHMA-
ercs Ha MakcHMaJbHYyIo Bhicory H. Torma v2 = 2gH, orkyna

H= 1%/ .
2g
3 3akas 438 €3



CpaBHuBas h u H, HaxopuM:
H =2h

IlpuBeneHHbIE pacCyKAeHHA
MOTYT NpeJlecTBOBaTh BbINOJ-
HeHuio onbita. OnHako MMM
MOXKHO BOCMOJIb30BaThCAA H NOC-
Jie TNPOBeNeHHA IKCMepHMeHTa
I 060CHOBaHHS NOJYYEHHbIX
pe3ynbTaToB.

2. i neMOHCTpauKH Onbl-
Ta MOXHO BOCIO/b30BaThCA
JIETKUM M YNPYrHM LUapHKOM
IJsl HacTOJBHOTO TeHHHca, OT-
CKaKHBAIOLUIUM B HY>KHOM Ham-
paBleHHM OT MacCHBHOH H
TBepAoH NAUTKH. Takas miut-
Ka pasmepoM NpHOIH3HTEeNb-
HOo 80X 80X 15 MM MOXKeT OBITh
H3rOTOBJIEHA CaMOJEIBHO H3 Ka-
KOro-160 IJIaCTHKa HJIH TBep-
no# apeeecuHel. K Helt npwu-
Puc. 1-52. Pacniookenne NIMTKH H Wa-  KpeNsiOT MECTKUH YroJok ¢
PHKa ansa AeM%};CTn%aI;%%JIeABHKeHHﬂ TE€Na permepOBO‘lelM BUHTOM H

P ’ IBYMSl OTBEPCTHSAMH /S pe3H-
HOBEIX NpHcocoK (puc. 1-51).

Ilepen onkeITOM MIHTKY 3aKPenvisioT C TOMOLLbIO ABYX NPHCOCOK,
Clerka CMa3saHHBIX MbIIOM, Ha MNOBEpXHOCTH KJaCCHOH JOCKH y ee
HIXKHEro Kpas noj yriom 22,5° k ropusoHTy. ¥ BepXHero Kpas IOCKH
TOYHO Haj TUIHTKOH YCTaHaB/IMBAIOT OTAENbHYIO PE3HHOBYIO NPHCOCKY.
Ecnn Tenepp X nocienHeil NMpHCTaBHTh LIApHK, CJerka NMpHKarb €ro
JHHEAKOA M OTNYCTHTb, TO LIapHK, Najas, yAapuTCs O MauTKy. Or-
CKOYHB OT IVIUTKH noj yriom 22,5 - 2 = 45° x TOpH30HTY, OH ONHIIET
napa6ony (puc. 1-52).

Ecnn J1ocKa uMeer IIHPOKHE JIOTOK, NPHKpENJEHHBIH BAOJb HHXK-
HEro Kpasl, HaJl0 B MecCTe NaJEHHA lIapHKa NOJOXHTb OGHJIbHCG CMO-
YeHHYI0 BOJOH Gonbulyio TpANKy. OHa 6yJeT MOJHOCTBIO TacHTb 3Hep-
THIO LIapHKa MpH €ro naieHHH H (UKCHPOBATh KOHeWHOe I0JIOXKeHHe.
Ecnn noTKa Her MM OH C/THILKOM Y30K, HHXe JOCKH Ha TaGypere Hajo
NOCTaBHTh JOCTATOYHO GOJIBILOH ALIHK WK KOPOOKY A/ Y/aBJHBaHHSA
mapuka. B 3ToM ciyyae TOYKY TpaeKTOpPHH Y HHXKHEro Kpasi AOCKH
OTMEYaloT MeJIOM INpPH HeCKOJbKHX NOBTOPHBIX GPOCAaHMSX lUapHKa.
Tak ke orMedaloT BeplIHHY Mapa6oJibl, MOC/IE Yero BblYEPYHBAIOT Na-
pa6osy OT PYKH M, BHOBb NYCTHB LUapHK, MOKa3bBAlOT COBMajeHHe
TPAEKTOPHH JABHIKEHHA C BbluepueHHOH mapaGoJoi.

OnuT NOBTOPSIOT, yCTaHABAMBAA TVIMTKY AT GpOCaHMA IapHKa
nox yraamu GoJblue M MeHble 45°. TlokaselBaloT, YTo AaJbHOCTH Na-
JleHHs lIapHKa B 060OHX CJyd4asX OKa3biBaercs MEHblue,
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Onpitet 29 1 30 NOArOTaB/AMBAIOT yUALUIMXCA K NPEJCTOSMEMY Mp aK-
THKYMY. Y4aliHXCsi ClelyeT O3HaKOMHTb ¢ 0GopynoBaHHEM paborbi
«H3yueHue IBHKEHHA TeJa, 6PomeHHoro FOPH30HTa/bHO, BEPTHKA/b-
HO W NMOJX YIJIOM K FOPH30HTY»', yCTpPOHCTBOM 6a/IIMCTHYECKOTO ITHCTO-
Jera W oOpalieHHeM C HHM.

O N bl T 31. BO3HUKHOBEHUE LLEHTPOCTPEMMUTENBHOA CHALI

O6opyXRoBadne: l) spawanwuiica IMCK, 2) ypoBeHb.

B KauecTBe OZHOro M3 NpPHMEPOB BO3HHKHOBEHHS ILIEHTPOCTpe-
MHTE/JbHOH CHJIB Lleecoo6pa3HO NOKa3aTh ABHXKEHHE KaTKa Ha Bpa-
waoteMcs aucke. [ AeMOHCTpalHH 3TOrO OMBITAa JUCK pacrnoJara-
10T Ha MOJACTaBKE C YPaBHUTENbHbLIMH BHHTAMH.

Uro6bl yCTaHOBHTH AHCK CTPOro TOPH3OHTA/bHO, Ha HEro KJaayT
ypOBeHb H NOBEPTHIBAIOT AHCK CHayala Tak, 4ToObl YpOBeHb 3aHAJ
nosioxkeHue a (puc. 1-53). HefictBys BHHTOM I, NOGHBAIOTCA TOPH3OH-
TaJbHOTO MOJIOXKEHUA YDOBHS, 3aTeM NOBePTHIBAIOT 1ucK Ha 90°, yro-
Gbl YpOBEHb 0Ka3aJICsl B MOJIOXKEHHH 6, H NPOJEJbBaIOT Ty XKe onepa-
uuio, AefictByst BuHTOM 2. [locsie 3TOr0 aist KOHTPOJA NOBOPaYUBAIOT
IOHCK BOKDYT OCH; FOPH30HTAJbHOCTh YPOBHSI JOJXKHA COXPAHATHCA
BO BCeX MNOJIOXKEHHAX.

3aKpen/fioT Ha AHCKe XKej100
H U3 JBYX KaTKOB, IpHJIaraeMblX
K JHCKY, BLIOUpAIOT GoJiee MacCHB-
Huiil, IIpukpenssior KaToK Techb-
MO K POJIHKY H CTaBAT Ha Xe-
J06. J/HHY TecbMbl noabHpalor
TaK, yTo6bl paAuycC BpalleHHs Kart-
Ka He npesbiman 30 M.

HOas  nemMoHCTpauMH LEHTpPO-
CTPEMUTENBHOTO YCKOPEHHs KaToK
craBAT Ha paccrosiHuu 10—15cm
OT OCH AHCKa H BpaulaloT AHUCK
(puc. 1-54). ITpu noBopoTe KaTok
KaTuTcsl 1o xesio6y, ABHUrasch M0 Puc. 1-53. I'opusonranbhas ycra-
HHepLUUU NPAMOJHHEHHO, MoKa He HOBKAa JHCKA TIPH MOMOLIH YPOBHA.
HaTsHercs TecbMa. Cuaa ynpyroc-
TH HCKDHBJIfIET TPAeKTOPHIO IBH-
XKEHHS KaTKa, 3acTaB/Ifis ero JABH-
raTbCsl MO OKPYHHOCTH.

OnbiT mosropsitor, ocBoGoauB
KaTOK OT TecbMbl. KaToK ABHraer-
Cf, KaK H B NpelblAyLIeM OIbITe,

! MpakTukym no dusuke B cpearelrt  Puc. 1-54. YcTaHOBKAa AR XEMOHCTpa-

mkone. Mo pex. A. A, [TOKpPOBCKOrO. LMK BO3HUKHOBEHWS HEHTPOCTPEMHTE/b-
M., 1973, c. 55—59. P Hoit cmlu.p pe
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HO pPOJib LEHTPOCTPEMHUTENb-
HOH CHJIBI B 3TOM cJlyyae
BHINOJIHSIET peakuus ynopa,
3aKpenJIeHHOTO Ha Hapyx-
HOM KOHIie xeJoba.

O N bl T 32. LEHTPOBEXHBIE
MEXAHM3MbI B TEXHMKE

OGopynobaHnue:
1) mogzenb uentpudyru, 2) uent-
pobexxHass MaimnHa, 3) Moleb
HeHTPOOGEXKHOrO Hacoca, 4) 3/eKTPOABHraTeNb YHHBEPCaJbHbIH, 5) nonaaBKosbifl Bbi-
KJiouatesib, 6) 6aK BOAOHANOpHHII C NUTalouweil TPYOKOA M BHINYCKBBIM KPaHOM,
7) COCYA CTeKJISIHHBIA LWHJAHHAPHYECKHH Ha | j1, 8) TpYOKH pe3nnoBbie, 9) npoGHpKH,
10) skpan aas noaceera.

Puc. 1-55. Mozenb ueHTpudyru.

1. Mogeab uentpudyru (puc. 1-55) 3akpensisior B naTpoHe UEHTPo-
GexHoli Mawunbl, [lepen nemoncrpauueil ueHTpHYTrHpoOBaHHsA B TPH
OJIMHAKOBHE MPOGHPKH HAMUBAIOT MYTHYIO BOAY, MOJYYeHHYIO B36aJ-
ThIBaHHEM ee C 3YGHbIM NMOPOIUKOM, ¥ BCe MPOOGHPKH MOKA3blBAIOT yya-
WHUMCs Ha (oHe npocBeuuBaiouiero skpana. OcCTaBjsilOT OAHY TNpoO-
6HpPKY Nlepe]l SKPaHOM, a JBe ApyrHe BCTABJAIOT B JepXKaTe/u UeHTPH-
¢yru 1 npuBoAAT MamHHy Ha 1—2 MHH B Takoe ObICTpOe BpaileHHe,
yTOGBlI MPOGHPKH TPHHSAH MOYTH FOPH30HTaAbHOe moJoxkenue. Ilocae
3TOro CpaBHHBAIOT Ha NMPOCBET MYTHYIO BOAY B KOHTPOJILHOH Mpobupke
¢ BoJioi1, KoTopas Gbula B LieHTpHYre, H yOexKaaloTcs, 4yTo BOAa focje
ONbiTa CTaja 3HAYHTEJBHO CBeT/Iee, a YaCTHILI MeJia OTJIOXKHJIKCH Ha
JiHe B BHJ€ TOHKOIO HEenpo3payHoro cJos.

TonyyeHHulli pe3ysbTaT OOBACHAIOT CJjeAylomuM ob6pasoMm. B
CTPOTa OCEeJaHHs TBEPAbIX YACTHLL B XKHIKOCTH NPONOPLHOHAJIbHA Pa3-
HOCTH CHJI TSXKECTH TBepJoil YaCTHIB! H JKHIKOCTH B TOM Xe obbeme.
S¢deKT, MosyyaeMeili OT BpallieHHs, HAEHTHYEeH 3(PEKTY yBeSHYeHHS
cuabl Tskectd. [lostoMy yBennueHHe CKOPOCTH BpallleHHS! TPHBORHT
He TOJbKO K yBEJHYEHHIO KaXKA0H H3 STHX CHJ, HO U HX PasHOCTH, T. e.
K YBEJHYEHHIO CKODOCTH OCeJaHHsl YacTHIL.

2. ina neMOHCTPAaUMH YCTPOHCTBAa M JEHCTBHMS UEHTPOGEXKHOro
Hacoca coOHpalOT YCTaHOBKY, H300pakeHHYI0 Ha pucyHke 1-56, u
BbIBELINBAIOT y4eGHylo Tabiuuy «LlenTpoGexkHbiii Hacoc» (puc. 1-57).
Mogzenb HacocHOM ycTaHOBKH cobupaloT B cienylomeM nopsike. Coe-
AHHSIOT HEeHTPOOEXKHEIH HAacoC C YHHBEPCANbHEIM 3/I€KTPOJBHraTelleM,
Ha KPasx BOAOHANOPHOro 6aka yCTaHaBJIHBAIOT NOIMNJIAaBKOBLIH BBIKJIO-
yaTesb; MOJ BBLITYCKHOH KpaH 6aKa CTaBAT CTaKaH ¢ BOJOH, ypOBEeHb
KOTOpoil JIOJIKeH GbiThb 06513aTeNIbHO Bhillle BepXHero narpy6ka Hacoca,
HHaye NPH OCTAaHOBKe Hacoca BOJia H3 HEro BhiTeyeT 06paTHO B CTaKaH.

HacanuB na BxoaHOH maTpyGoK Hacoca pe3HHOBYIO TPyOKy, omy-
CKaloT ee J0 JHa cTakaHa. Bropoit pe3snHOBO# TpyOKO# COeRHHAIOT
BbIXOJIHOH narpy6oK Hacoca C nuratoleil TpyGKo# BogoHanopHoro 6aka
M yepe3 Hee BLICACLIBAIOT BOAY, NOKA OHA He 3aNOJHHT M0JIOCTh Hacoca,
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Puc. 1-57. YueGuas Ta6nuua «Llentpo-
GexHBfi Hacocs.

«-Puc. 1-56. Ycranoska c aBroMarnuec-
KHM DEeryJHDOBaHHEM YDOBHS BOZHL.

[Mocae storo HaIMBalOT B BOJOHAMOPHBEIA Gak BOAY NOYTH O IOIN-
JIaBKa.

KoHupbl mHypa OT 3/1eKTPOABHraTe/si, KOTOpble OOLIYHO ObIBAIOT
3aMKHYTHl HJIM MPHCOEJMHEHHEl K PeocTary, NPHCOSAMHAIT K 3aKH-
MaM [OTJIaBKOBOTO BBLIKJ/IOYATeN.

Co6paHHas TakuM cnoco60OM YCTaHOBKa IoTOBa K JEHCTBHIO.

Iepen Bk/IOYeHHEM TOKa ydalHMCH MOKa3blBAlOT MOAEIb LEHTPO-
6exHOro Hacoca M PasbSCHAIOT €ro yCTPOHCTBO, MOJb3ysACh ydeGHOH
Tabauued.

JlefictBHe LEHTPOGEKHOrO Hacoca, HarHerawouero Boly B 0ak,
MOXKHO OOBSCHHTH cjeaylowuM ob6pasoM. Iloka Boja He nojaHs/aIach
Ha GOJBLIYIO BBICOTY, CHJIa AaBJEHHS BOISHOTO CTO/N0a HEe MOXKET CO-
OOLIMTDL YaCTHILAM BOJBI B KaMepe Hacoca LeHTPOCTPEMHUTEIBHOTO YCKO-
penus. Bosa B 3TOM ciyyae npH BpallleHHH POTOpa ABHXKETCS MO CIIH-
paiu H 4Yepe3 BLIXOJHO€ OTBEPCTHe INOJHHMaeTcs BBepX INo TpyGe.
Korna naBieHue BOAsiHOro crosGa CTaHET AOCTATOYHBIM JJIsi cooOlie-
HUf YacTHLaM BOAbl HEOGXOXHMOTO L@HTPOCTPEMHUTENBHOTO YCKOPEHHS,
IBHXKEHHe BOAbI B Kamepe Hacoca GyleT NPOUCXOAUTb He MO COHpaH,
a Mo OKpyXHOCTH. Harueranue BoAbl NpeKpaTHTCS, H HacoOC CTaHET
paGoraTb BXOJIOCTYIO.

[Mosie3aHo o6paTuTh BHHMaHHWe YYallHXCA Ha HeoGXOAMMOCTb Mpex-
BapUTeJILHONO HANOJIHEHHA Hacoca BOJOH.

seKTpoBHraTe/ b BKJ/IOYAlOT B CeTb NepeMeHHOro Toka. ITo mepe -
Hamno/IHeHHs BEPXHEro cocyja BOJOH NOIJIaBOK MeJJ/IeHHO MOJAHHMa-
ercsi. B HekoTopblit MOMEHT BHIK/IIOYATeNb OTKJIOUaeT ToK. [Tocae atoro
OTKPBIBAlOT KpaH, BOJa BhITeKaeT B HIDKHUH cocyd. Ilpu onyckanuu
Tion/1aBKa CHOBA BKJIIOYAETCSl TOK, U JaJblle MpOLecc aBTOMaTHYECKH
NIOBTOpsieTCA.

CxopocTb BbITeKaHMsi BOJb HEOGXOAMMO OTpETy/NHPOBaTh Tak,
YTOGbl ONOpakHUBaHHe 6aKa MPOUCXONMIO MeJJIEHHEe HAMOJIHEHHS.
Ilpu paGote Hacoca Henb3st AomycKaTh MoAcachlBaHMs BO3AYXa, TaK
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Kak npu nonajaHuH BO3AyXa B
NOJIOCTb Hacoca MOoCJefHHH nepe-
cTaer paboTaTb M e€ro NMPHUXOAHT-
Cfl HanoJHATb BHOBb TaKHM CIO-
coboM, Kak 3TO Oblji0 OMHCaHO
BBILIE,

O N bl T 33. ABMKHEHME
MO OKPYXXHOCTH
(IKCMNEPHMMEHTAJBHbLIE 3A[AYUM)

Puc. 1-58. llentpo6exnas nopora.

OGopyanosauue: 1) Merp ge-
MOHCTPaHHOHHLIH, 2) HmeHTpoGexHass -o-
pora, 3) IIapHKW pasHOfi Macchl, 4) HeHTpoGexHasds MalMHA, 5) IMCK C LENOYKOf,
6) SMeKTPOABHTaTeNb YHHBEpCabHbifi, 7) peocTar Ha 400—600 Om, 8) mrraTHB yuu-
BepCaNbHbIH.

1. Ha npuGope (puc. 1-58) ompepensiioT, ¢ KaKofl MHHHMasibHOH
BBICOTHl HAaJl0 NMyCTHTh lIApHK, YToObl OH obera’ MeTJio, He OTPLIBASICh
OT Hee B BepXHeii Touke. [Ipolile Bcero 3ta 3ajaua pellaeTcs Ha OCHOBa-
HHM 3aKOHa COXPaHEHHS 3HEpTHH.

B uckomoit Touke / moTeHuHaNbHasA 3HEPTHA IAPHKA OTHOCHTENBHO
ypoBHsi 2 paBHa mgh. B Touke 2 oHa npeBpalllaeTcsi B KHHETHYECKYIO

mu?
SHErHIO, PaBHYIO —-. CuuTas, 4T0 SHeprus npeppallaercs 6e3 KaKux-

Jn6o notepb (BpaiareabHoe IBHXKEHHE LapHKa BOKPYF CBOEFO LeHTpa
He YYHTHIBAETCS), HAXOLHM:

Cuaa, coofmjalolmiasi WApHKY LEHTPOCTPEMHTENbHOE YCKOpeHHe
B BepXHEH TOYKE MET/IH, €CTb CHJIA THIKECTH, MOITOMY

mu?
"=
oTKyna v’ = gR.
[Moncraensna HaiileHHoe 3HaueHHe B Npelbllylliee DAaBEHCTBO, NONY-
YHM:
R
£2 — gh, wm h=2X,
2 2
OrMepHB IeMOHCTPALHOHHBIM METPOM HafileHHYIO BbICOTY Ha KeJo-
Ge, nycKaioT WwapHK 4 Halb/I0AaloT ero ABHXKEeHHe no netie. Ilpu nycke
C MeHbIUEil BBLICOTBl LIApHK TNajaeT, He NOCTUIHYB BepXHeH TOUKH.
2. CpenvanbHplfi LIKHB C HaJeTOM Ha HEro 3aMKHYTOH B KOJbLO
UeNoyKod 3aKpelusioT Ha BaJy YHHBepCa/JbHOTO 3JeKTPOABHraTess
(puc. 1-59). Ilpu MaKcumanbHOM YHCJe OGODOTOB ABHIATEsl LIENOYKY
C MOMOLIBIO KAPTOHHOH MOMOCKH cO6pachiBaloT co WwKHBa. OHa KaTuTcs
no cTosy, MOANPHITHBasi W NpeojiosieBass NPensaTCTBHA, KaK XKEeCTKoe H
yrnpyroe KouJbLo.
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Puc. 1-59. C6pacmBanue UEMNOYKH
C BpaUAOWErocst AHUCKA.

Yyaiumcs mpefJjararoT OObSACHHTD NPOHCXOXKAEHHE CHJIBI, JAeHCT-
BYIOIlell HA KaXkJoe H3 3BeHbeB LENOYKH H COOGLIAIoUIefl eMy LEHTPO-
CTpEMHTENbHOE YCKOpeHHe. B Hauane JBMXKEHHA Kaxkaoe 3BEHQ Le-
MOYKH JABHIKETCA IO HHEPUMH NPSAMONHHEHHO, HOKa IlenoyKa He HaTA-
Hercsa. Kampmoe 3BeHO Temepb YAePKHBAeTCS Ha OKPY2KHOCTH CHJaMM
yOpYroCTH ABYX cOcCeIHHX 3BeHbeB (pHc. 1-60). PaBHopeficTByromnas
3THX CHJI H €CTb T4 CHJIa, KOTOpas coobllaer 3BEHY LEHTPOCTPEMHTE/Nb-
HOe YCKOpEeHHe.

34, KHHOOUNLM «MPHHLUMN AEACTBMA LEEHTPOBEXKHBLIX MEXAHM3MOB»

O6op yaopaHmue: 1) xunopusasM «[IpHHUAN AEACTBHA LEHTPOGEXKHEIX
MeXaHH3MOB», 2) KHHOMPOEKTOP.

OnbiThl MO AMHAMHKe BpalaTeJbHOTO IBHIKEHHS CJEAYeT 3aBep-
IIHTb JeMoHcTpanHeil KnHopuabMa «[IpHHIMN JeHCcTBUA NEeHTPOOeKHBIX
MeXaHH3MOB».

®unbM HaYHHAETCS C PAaCCMOTPEHHS YCJIOBHH, NPH KOTOPLIX TeNO
ABHKETCS 10 OKPYKHOCTH, BLISICHEHHS NOABJEHHS CHJH, coobuaroiei
TeJly LEHTPOCTpEMHTEbHOe yckopeHHe. Co3faBaTb €ro MOTYT CHJBI
N1000#i NPUPOAB! — JIEMOHCTPHPYIOTCA CYy4aH CO3JAHHA LEHTPOCTpe-
MHTEJIbHOTO YCKODEHHs CHJIaMH TPEHHSl TOKOsS;, pacCMaTpPHBaeTCs 3a-
BHCHMOCTb CHJIBI, CO3JAlOllieH LEHTPOCTPEMHTENbHOE YCKOPEHHE, OT
paccTosiHuA 10 OCH BpalleHH, OT YIJIOBOM CKOPOCTH, OT Macchi TeJa.

Ianee paccmMaTpHBAIOTCA: LEHTPOOEXKHBIE PEry/nAaToOpbl M HX HC-
Nosb3oBaHUe; LEHTPOOeKHbIE TaxoMeTp; LeHTpHYyra ¢ ONHCAHHEM
npouecca OTAeNeHHS TBePAbLIX YacCTHI[ OT XKHAKOCTH, Cenaparop-LeH-
Tpudyra AJs MOJyueHHs CAUBOK H3 MOJIOKA; OTXKHMHAsi MalUHHA ISt
CyWKH GeJibsl; LeHTPOGeXKHbIe Hacochl C 0OBSICHEHHEM npolecca oTca-
CbiBaHHS, HX HCNO/b30BAHHE B 3€MCHapfAfaxX, Ha BONONPOBOAHBIX CTaH-
UMAX ISl CO3JaHMA HeOOXOLHMOro AaBJIeHHS B BOJONPOBOLHOHA CeTH

! TIpuHUMN feficTBHS UEHTPOGEXHHX MeXaHnaMoB. 2 4. LlenTpanbuas CTyAHs

HaY4YHO-NONYMAPHHX H y4eGHbIX KHHODHIbMOB, 1972, [TpOAOKATEADHOCTD AEMOHCT A
uHH — 20 mun,
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TOPOLOB, AJfA NepeKayky HeTH U PacCTBOPOB Ha XUMHYECKHX NpeAnpus-
THAX, AJfA NOAaUH MOJIOKA Ha MOJIOKO3aBOAAX; LEeHTPHOYra And TPeHH-
POBKH KOCMOHaBTOB.

35. KHHO®MJIbMb! «DU3UYECKUE OCHOBbLI KOCMMYECKMX NOJIETOB»
U «YCNEXU CCCP B OCBOEHMM KOCMOCA»

O6opyrnoeannue 1) kunobunbmer «PH3HdeCcKHe OCHOBH KOCMHYECKHX MO-
seros u «¥Ycnexu CCCP B ocBoenuH Kocmocas?, 2) KHHOMPOEKTOP.

B cBfi3u ¢ M3yyeHHeM Bolpoca O NepPBOH KOCMHYECKOH CKOPOCTH
nporpaMMoli nNpelycMOTpPeHa IeMOHCTPaLHs JABYX YYeOHBIX KHHO-
¢unbmoB «@u3HUeCKHE OCHOBHI KOCMHYECKMX TOJIETOBY H «Ychexu
CCCP B oCBOEHHH KocMocay.

B nepBoM M3 3THX (HABMOB pacCKa3biBaeTcsi O NepBOH M BTOPOii
KOCMHYeCKHX cKopocTsix. Ecsiu HanpaBJjieHne CKOPOCTH CIIyTHHKa GyneT
napaJijieIbHO KacaTeslbHOH K 3eMHOH NMOBEPXHOCTH, a HayaJabHasi CKO-
pocTb OyAeT paBHa MNepBOH KOCMHUYECKOH CKOPOCTH, CIOYTHHK BbIAfeT
Ha KpyroByio opbury. IIna cooOllieHHsi CIYTHHKY TaKoifi CKOPOCTH
HCNOJIb3YIOTCS MHOTOCTYTIeHUaThie pakeThbl. J[aHbl YHCJIOBBle 3HaueHHs
nepBoH KOCMHYECKOl CKOPOCTH B 3aBHCHMOCTH OT BHICOTBI HOJeTa.
IlpuBeneHsl yc/aOBHS /1S 3alycka CINYTHHKA, HEMOABHIKHOTO OTHOCH-
TenbHO 3eMyiH. Ha unc/0BBIX npHMepax oObsiCHEHA 3aBHCHUMOCTD (POPMBbI
OpOGHTHI CNYTHHKA OT 3HayeHHs HayaJbHOH CKopocTdH. J[lnsi BTOpOIi
KOCMHYECKOH CKOPOCTH JaHO ee YHCJIOBOe 3HaueHHe BOJH3H NOBepXHO-
cti 3eman. B KayecTBe mpuHMepa HCIONBb30BaHUA BTOPOH KOCMHYe-
CKOH CKOPOCTH pacCKa3aHO O 3anycke Ha JIyHy aBTOMaTHYeCKHX CTaH-
nuii. B koHue dunbmMa moKasaHa opHeHTAaUHs Kopabss B noJiete, moJer
Ha JIyHy, Bo3BpallleHHe Ha 3eMilo.

Bropoii ¢uIbM CMOHTHpPOBaH M3 (PHJIbMOTEUHBIX MAaTepHaNOB H
pellieH B HCTOPHYECKOM MuiaHe, HauuHasa ¢ pabot K. . lluonkoeckoro,
KOTOpHIfi paspaboTal H HAay4HO OOGOCCHOBaJ MNPUHLUHI PeaKTHBHOTO
ABHXEHHS, U C 3aNyCKa NnepBhIX KocMHuecKuX paket «09» u «TUPII—X»
B 1933 r. ®unbm 3aKaHYHUBaeTCsl N0J€TOM KOCMOHaBTOB I'. JIc6pOoBOIL-
ckoro, B. Boskoea u B. INanaesa.

B ¢unpme nopuepKHyTHl GoJibluME 3acAYrH IVIESAB TaJaHTJIMEBIX
COBETCKHX YueHbIX H KoHcTpykropoB — C. Il. KopoaeBa, M. I1. -
reas, I'. H. Ba6akuna, A. M. HcaeBa u 1p. — B jesie pa3paboTKu
COBPEMEHHBIX paKeT M CaMblX DPa3HOOOPA3HBIX KOCMHYECKHX CHCTEM.

B xunoduabMe IIHPOKO HCNONb30BaHBI AOKYMEHTAJIbHBIE MaTepua-
JIbl, TeJeKaAphl, (OHO3aMHCH, NOKa3aHbl YHHKaJbHble CHHMKH 3eMiil
H3 KocMmoca.

! QuanyeckHe OCHOBEL KOCMHUECKHX moneToB. 1 u. «Mocuayuduaem», 1965.
TIpOnOMIKHTEILHOCTD EMOHCTPALHH — 9 MHH.

2 Ycenexn CCCP B ocsoennn xocmoca. 3 4. «Ilkonduabm», 1972, IIpomomii-
TeNbHOCTh AeMOHCTpPauuun — 30 MHH.
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§ 7. DNEMEHTbl CTATMKM

OonblT 36. NPUMEHEHHME NPABUINA NMAPANNENOIrPAMMA CHUN

O6opynoBaHHue: 1) nuHaMOMeTpH C KPyraniM uudepbaatoM, 2) Merp
JIEMOHCTPALKONHBI, 3) rpys HaGopubifi Maccoft | Kr, 4) IUTaTHB YHHBEPCaJbHHI,
6) NJAaCTHHH KJAWHOOOpAsHbie € PasHbLIMH YIJaaMH — 2 wWr.

BriBesieHHOe Ha NpeABAYIIMX ONBITaX MNPaBWJIO MapaJJesorpam-
Ma cuJl (cM. onbITHl 15 H 16) KOHKPETH3HPYIOT U 3aKpPEmIAIOT MHOro-
YHCJAEHHBIMH NPHMEPaMH H pellleHHeM 3aja4y, B TOM YHCJe SKCIepH-
MeHTaJbHEIX. K nocjiefHHM OTHOCATCS ONHCAaHHBIE HHXKE OMNBITHL.

1. YcraHoBKa, H306pakeHHast Ha pHCYyHKe 1-61, Momenupyer cay-
yafi U3 CTPOMTEJbHOH NMpPaKTHKU: IPY3, NOAHATHIH KPaHOM Ha BLICOTY
CTeHbl CTPOSIIErocs 3JaHus, NOATATHBAETCS CTPOUTEJSAMH K CTeHe
TOPH3OHTaJIbHLIM TpocoM. [lepes yyaluuMucs cTaBAT 3aJlaqyy: H3BECTEH
pec rpysa — 8 H; BbluHCJHTb, NPHMEHSAS NPABHJIO MapaJiesiorpamma,
CHJIBI YNPYFOCTH WIHYPOB (TPOCOB) M NPOBEPHTb pe3yJbTaThl Hemo-
CPeACTBEHHbIM M3MEDEHHEM 3THX CHJI.

UTo6bl MOJy4YHTb JaHHBIE, HeoOXOAMMBble ISl BLIYHCJEHHH, pelua-
10T 33/]auy rpaduuecky: HaYepPTHB BEKTOP CHJIbI TAKECTH NOJBEIIEHHOTO
rpy3sa, NPOBOAAT NPsAMbIE, BAOJb KOTOPHIX HampaBJieHbl CHJBI yNpyro-
CTH LIHYpa, AelcTBYIoLHKe Ha rpy3. CuHTasa CUNy TAKECTH rPy3a ypaBHO-
BelUMBAIOLIEH, YEPTAT pPaBHbIi W MPOTHBONOJNIOXKHO HaNpaBJeHHbIH
BeKTOp paBHofeficTBytolweH. [locTpoeHneM MOJy4alOT BEKTOPEI HCKO-
MBIX COCTaBJISAIOIULHX.

Puc. 1-61. KaMepenHe CHJI HATSKEHHS HHTeH.
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H3mepstoT JeMOHCTPAIlMOHHBIM METPOM PacCTOSIHHE OT TOYKH MOABe-
ca o wratiBa AB = 30 cm H BbicoTy nojseca BC = 40 cm. M3 nono-
6usa TpeyrolbHHKOB, 06pa30BaHHBIX 3JIeMEHTAMH KOHCTPYKUHH H BeEK-
TOPaMH CHJI, HaXOAAT:

\F,) 4B, 7 [P1AB _ 8H.0,3u _

—— R e

(B sc' ? BC 0,4 M

17’:|=V|FI*+|7§F =}/ 8H? + 6°H% = 10 H.

[MonyyernHple YHC/OBLIE pe3y/abTaThi NPOBEPAIOT H3MepeHHeM. 3a-
HemIsI0T KPIOYKOM AHHAMOMETPA METJIIO Ha IUHYPe M HaTATHBAIOT IUHYP,
NOKa He ocsiabHeT MeT/s Ha Kprouke mrartyuBa. [1pu 3ToM BCSi cHaa ynpy-
rocTd WHYypa GYyfeT mepeHeceHa C KPIOYKa IUTATHBA Ha KPIOYOK AHHA-
MOMeTpa, KOTOPHIA M MOKaXKeT YHC/IOBOE 3HayeHWe STOi CHJBL. 3aTeM
TaK )Ke H3MepsIoT CUIY YNpYTrocTH BTOPOro LIHYpa.

B 1eMOHCTPalMOHHOM 3KCNepHMEHTe BHIYHCJ/IHTE/bHbIE ONepalHu
He JIOMKHBI 3aHHMaTb MHOrO BpEMEHH, MO3TOMY BeJIHYMHAa Tpy3a H
pa3MepHl 3J1eMEHTOB YCTAHOBKH AOJIKHBI OBITH ONpefesieHbl W TOATO-
TOBJIEHbl 3apaHee. Pa3Mephl yCTaHOBKH JIeTKO DEryJHpPYIOTCA mepeme-
ILEHHEM JIEBOTO IITATHBA B FOPH30HTANbHOM HalpaBJeHHH H ABHXKEHHEM
MY(THL ¢ KPIOYKOM BJOJIb CTEPXKHS STOTO K€ IUTaTHBA.

2. YCcTaHOBKY I/ pelleHHs BTOPOH 3KCIepHMEHTaJbHOH 3ajauH
co6uparoT no pucyHky 1-62. B keno6kn 6/10KOB BXOIAMT MJIOCKHH KJIMH
C MPOBOJIOYHOH NeTesbKOA /A mojBeliHBaHHA rpys3a. M3 HaGopHoro
rpy3a Ha 1 Kr B 3TOM OMNbITeé MOXKHO HCIOJb30BaTh, Hanpumep, 300 r
(=~ 3 H).

M3 nocrpoenns, BHIMOMHEHHOTO HAa KJIAaCCHOM JOCKE, MOXKHO BHAETD,
YTO CHJIa JIaBJIeHHsl KJIKMHA HA 610K GOJIbILIE Beca TPy3a BO CTONBKO pas,
BO CKOJNBKO JJIMHA LIEKH KJMHA OoJblu€ WHPHHB 00yxa. B jpanHOM

cjyyae, ecyu f-:% = 2, TO 31a cuna 6yzfer paBHa 6 H, uro H noxasxker

6H;

KaX[blH U3 ANHaMOMETPOB.
Onuit nosnesHo NpoBECTH C ABYMA KJIHHbAMH, Yy KOTOPHIX YKa3aHHOe

Puc. 1-62 ¥YcraHoBka

LNt H3MEPEeHHs CHJI,

passHBaeMbIX C TO-
MOLLbIO KJHHA.




OTHOLUCHHE BBIPAXKEHO HEGOMBIIMMH U€- puc. 1.63. YcTawoska ans
JBIMU YHCJaMM, HanpuMep 2 H 3. KiM- mamocrpamun npaeuaa mo-
HbA JYdlll€ BCEro Bbip€3aTb U3 TreTHHaK- MEHTOB.

ca, CJIOHCTOro yaCcTikKa, alloMHHHS HJITH ]
TOHKOH (paHepHl. ‘ =

O NbiT 37. NPABUNO MOMEHTOB

O6opynoBanue: 1) HaGop no cra-
THKe, 2) MeTp JAEeMOHCTPaUHOHHHI, 3) wuHp-
KyJ/Ib-H3MEDHTEIb JeMOHCTPaLHOHHEIH.

B otnnune or TpaauuuoHHOH moc-
TAHOBKH OIBIT3, KOTAA HCMEITyeMOE Te-
JIO MeeT SIBHO BLIPaXKeHHYIO OChb Bpa-
IEHHUsT H €My K TOMY XK€ IpHIaercs
(opMa JiHCKa, B ONHCHIBAEMOM ONEITE BCE
TOYKH pPaBHONpaBHE H J106asi M3 HUX
MOXET CJTYXKHTb HayaJIoM OTCYeTa Iied,
a caMO TeJI0O MMeeT NPOH3BOJNBHYIO He-
npasusabHyio Gopmy. Ilpu Takoi nocra-
HOBKe ONLITAa NPaBHJO MOMEHTOB Npu-
obperaeT Gosnee o6LMIl XapaKrep.

Ha pucynke 1-63 u3acGpakeHa JeMOHCTPAlMOHHAsl YCTaHOBKa,
NOArOTOBJIEHAAs JJIA NPOBEAEHHA ONBbITa. B Hell miacTHHA HenpaBHJIb-
HOH (OpMBL yHepxkKMBaercs Ha TpeX AHHAMOMETPAX, YCTAHOBJIEHHBEIX
Ha MAarHHTHHIX JepxareasiX. IlokasaHus AMHAMOMETPOB BbIPaXKEeHLL
HenbIMH yncaamH. [Ins yno6cTBa oTCUeTa IVIed Yepe3 TOYKH NPHJIOKEHH s
CHJl MPOBEJEHb MeJIOM NpPsIMBIE, BAOJNb KOTOPHIX XEACTBYIOT CHJBI (B
TOM YHCJIE H CHJA TSHKECTH ILTACTHHHE).

Pasymeercs, uTo ycTaHOBKY Hallo coGpaThb 3apaHee H NOATOTOBHTb
TaK, YTOOBl B NOJYYeHHHIX CyMMaX MOMEHTOB, HaRmpaBJeHHHX MO Ha-
COBOM CTpeJKe M NpPOTHB Hee, 3Hauallhe UHOPPBl ObIH ONAHHAKOBHI.
Co6Hpas yCTaHOBKY, HaJlo CKODPEKTHPOBATb KaX[blii AHHAMOMETP NpH-
GNU3HTENbHO B TOM MOJIOXKEHHH, B KOTOPDOM OH GyHeT JAeHCTBOBATh.
IMocne Toro Kak ycraHoBKa GyIeT OTpery/iHpoBaHa, BCE MNOCTPOEHHS
M 3aUCH Ha LIMTE H MJaCTHHE CTHPAIOT BJaxKHOH TpAnkoi#. Ilaactury
CHHMAIOT, CTapafCb He CABHHYTb JleparTeJd LHHAMOMETPOB C MecCTa.

Ilpuctynas K AeMOHCTpPalMH ONKITa, ONpPeJe/siloT BeC MNJIaCTHHBHL
I 3Toro ee nojBelMBAalOT K KPIOYKY TOrO NHHAMOMETPa, KOTOPHIM
CKOPPEKTHPOBAH /1Sl TaKOrO NOJIOXKEHHS. '

3aTeM YCTaHaBJMBAlOT Ha CBOGOAHOM MeCTe IMTAa JHepKaTesb CO
WTHGTOM H HAcaXXMBAlOT Ha IUTHQT NJACTHHY OTBEPCTHEM, NPOGHTHIM
B LleHTPe TsKecTH. IIoBepTHIBas IJIACTHHY B pas/iMYHLIE IIOJIOXKEHHS,
NOKa3biBalOT, YTO OTBEPCTHE B IIaCTHHE COBMAJAET C LIEHTPOM THAXKECTH.

Hanee, Be caBuras Jepxartessi JHHaMOMETPOB, NPHUEMIAIOT IJia-
CTHHY K KpIOUKaM JAHHAMOMETPOB, Kak ObLio 3apaHee INOATOTOBJEHO.
[lnactHHa noBHCaeT Ha Tpex NMHAMOMETpax H oKasblBaeTcst noj Aefi-
CTBHEM YeThipeX B3aHMHO YPaBHOBELUEHHBIX CHJ (u4eTBepTasi — CHJIa
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TakecTH). TOHKO 3a0CTPeHHbIM KYCKOM MeJa MpPOBOAAT HA IVIaCTHHE
npsiMbie, BAOMb KOTOPBIX AEHCTBYIOT CHJbI, H C MOMOLIbIO JEMOHCTpa-
UHOHHOTO IHPKYJA-H3MepUTeNsd M JAEMOHCTPAllHOHHOIO MeTpa H3Me-
PAIOT IJIHHBL NJIed OTHOCHTE/IbHO NPOH3BOJIBHO BHIGPAaHHOH TOYKH 6.
IloacuutaB cymMmbl MOMEHTOB, HanpaBJeHHBIX 1O M TPOTHB YacCoOBOM
CTpesiKH, y6exaaioTcst B HX PaBEHCTBe.

W3mepenuss u nopcueT MOBTOPSIOT Aas Ji060OH APYrod TOUKH, Ha-
npuMep i TOYKH @, TAe NPHJIOXKEHA OfHa M3 CHJ, H A/ TOUYKH 6,
B3AITOH BHE INVIACTHHBI.

O NbiT 38. NPUMEHEHME NPABUNIA MOMEHTOB

O6opynoBaHnHue: l)Merp ReMOHCTPAUHOHHBIN, 2) AMHAMOMETD € KPYTJILIM
undep6aaroM, 3) rpys HaGopubit Maccoft 1 xr, 4) wratuB yHuBepcajbHbif, 5) HHTDH
Tosncras Genas.

OnHcaHHBIE HHXXE ONBITH I€/1eCo06pasHo NMPOBECTH B (opMe SKChe-
PHMEHTAJIbHBIX 3ajay.

1. C momolubio AHHAMOMETPa ONpeAe/sioT BeC CTePXKHA OT YHH-
BepcasibHoro wratupa (npuGausurenbHo 8 H), 3ateM ABa OfHMHAKOBBIX
CTEepXKHs CBMHUMBAIOT BMeCTe H KJaayT Ha cTol. 3ajiaya COCTOMT B
TOM, YTOGBI, MPUMEHHB NPABHJIO MOMEHTOB, ONMPENEJHTb CHIY, KOTOPYIO
HajJl0 NPHJOXKHTb K MPaBOMY KOHIY CTE€PXKHS, 4TOObl NPHMONHATb €ro
nag crojioM (puc. 1-64).

Ipu peleHuH 3afauu CHayasa BBISIBJSIOT BCE CHJIBI, JAEACTBYIOLIHE

-—

Ha CTepXKeHb: CHJY TSXKECTH, PeaKUHIO ONOphl H HCKOMYIO CHay F,
NPHJIOKEHHYIO K KOHIlY cTepKHA. M3 3THX cHa1 ABe Hen3BecTHHI. UToObI
HCKJIIOUHTh M3 YpaBHeHHS OJHO HeH3BECTHOe, ONpPeAeJNsIOT MOMEHTHI
CHJ1 OTHOCHTEJBHO JIEBOTO KOHLA CTepXKHsl (TOuKa MPHJIOKEHHS CHJBL
peaKuuH OMNOpPBI) H 3alHCHIBAIOT:

16H-1=F-2,

-
orkyia F = 8 H.
PesysibTar npoBepsIOT SKCMEPUMEHTANbHO, NPHIIONHAB KOHEI[ CTepK-
HS C NIOMOIbIO AuHaMoMeTpa. [IpH 3ToM AuHamoMeTp nokasniBaer 8 H.
Bo BTOpoM BapuaHTe 3afiaud CTepXKEHb KJIaAyT TaK, yToOHl !/, HiH
l/3 ero cpellnBasach Haj noJjoM. PellleHHe W npoBepka TaKue e, Kak
B npenbulyulem BapHaHTe.
2. JINVHHBIA CTepKEHb OT YHH-
" Bepcanbﬂoro IUTaTHBA CBHHYMBA-
10T ¢ KopoTkuM!. Ha KoHel Kopor-
KOTO CTEpKHsI HaBeLIUBAIOT C 110

MOLIBIO KOJIEYKa C KPIOYKOM Ha-
.Lf GopHuli rpys. Beauunny rpysa

2

hld

164 ! [lns sTOro B TOpUE KOPOTKOTO
CTEPXKHST HAJ0 NPOCBEPJHTD OTBEPCTHE H
Puc. 1-64. Hape3aTb pesnly.
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Puc. 1-65.

noAGUpaloT TaK, YTOObl CTepMKEHb, YJOMKEHHBIH Ha CJIeTKAa pa3BeleH-
Hble JlallKH [ITaTHBa, COXpaHAa paBHoBecHe (puc. 1-65).

Tpebyercsa BbIACHHTb, OAHHAKOB JIH BEC JIEBOTO AJIMHHOTO H NPABOro
KOPOTKOTo cTepXHeii ¢ rpysom. CyuTas mo YCJNOBHIO pPaBHOBECHf,
YTO MOMEHTBbI CHJ1 TSXKECTH JIeBOH M NpaBoOH uyacTeli paBHH MeXIy C€O-
6o, a JileBoe NJeyo HaMHOro Gosiblie NPaBoro, HaXOAAT, YTO NpaBas
yacTh J0JXKKHa ObiTb Tskenee jepoli. ClenaHHbIl BHIBOJ, NOATBEPKAAIOT
B3BEIIMBaHHEM, 1/ YEero CTEPXKHH PasBHHYMBAIOT U C MOMOILBIO JH-
HaMOMeTpa B3BEIUHBAIOT noouepeAHo obe YacTH.

3. Ha pucynke 1-66 n3obpaxxeHa mpocreiiluasi MOLeJb MOABEMHOrO
KpaHa, cobpaHHas H3 leTajeli yHHBepcaJbHOro wiTatHea. JJasa noay-
YeHHs] IAPHHPHOrO COEINHHEHHS MOJKOCA C BEPTUKAJNbHBLIM CTEpHKHEM,
KOTOpOe MU3BOJIANO Obl €My OBOPaYHBATHCS TOIBKO B BEPTHKAJbHOM
NJIOCKOCTH, NPHMEHAIOT ABE nonepeyHbie MyGTE H KOPOTKHH CTEpP2KEHb.
IMocpencTeom oAHOH My(dTBl KOPOTKHil CTepkeHb B FOPH3OHTaJbHOM
MOJIOXKEHHH JKEeCTKO CKPEMISIOT C BePTHKAJbHBIM CTEPXKHEM, @ MOLKOC
C NOMOILbIO 3aKpenieHHOA Ha HeM MY(Thl CBOGOAHO HacaXKHBalOT Ha
BLICTYNAIOWIMA  KOHell  KOPOTKOro
crepxkHA. BuHT sTOl MydTH Hago “Ocn
NOATAHYTb TaK, 4To0b OH ofecneun-
Bas CBOOOAHOE BpalleHHe NOAKOCaA,
HO He jonycKan GOKOBOH KaukH.

3anaua COCTOMT B omnpelejeHdHH
CHJIbI  HATAXEHHS TOPH30HTANbHOH
orraxky. [Tepea c6opkoit Mmogenn au-
HAMOMETPOM  B3BElLUWBAIOT  MOAKOC
BMECTe C HacaXeHHbIMH Ha HeM MYy-
¢GTamu U onpenensIOT €ro LEHTpP TH-
®ectd. [lneun cul OTHOCHTENIBHO OCH
BpallleHH s MOAKOCA H3MEPSIOT AeMOH-
CTPaLlHOHHBLIM METPOM.

CornacHo naHHBIM, YKa3aHHbIM
Ha pucyske 1-66, Oynem MMerTb:

|F|-0,4m=4H.0,4m +
+10H - 0,2 M, wm | F|= 9H.

Beiuncane no npasuny Momen-
TOB HCKOMYIO CHJy, MNPHUENSIOT Puc. 1-66.




JAHHAMOMETpP K BHCSILEH Ha OTTAXKKe MeTyie H MOATATHBAIOT HM OTTAX-
Ky, MoKa HHTb Ha KpIOYKe wWTaTHBa He ocjaGHer. [lokasanue AnHa-
MOMeTpa CPaBHHBAIOT C NOJYYEHHBIM YHCJIOM.

O N bIT 39. PABHOBECHE TEN NOJA AEACTBHMEM CUNbI TAKECTH

O6opyxnosanue: l)auuefika c OTBEpPCTHAMH, 2) UHJAHHAPHYECKAs GaHKa,
3) nanactuua rub6kas, 4) anekTposaMna B NaTpOHe HA TOACTaBKe, 5) NPH3MA HAKJIOHSIO-
utascs, 6) WTaTHB yHHBEpCAJbHHIA, 7) MOAE/b MOABHXKHON CHCTEMBl 3JEKTPOH3MEpH-
TeJbHOro mprOOpa.

PasnHuHble BHABI paBHOBECHS TeJ IOJ AEHCTBHEM CHJIBI THAMXKECTH
CHauasna AeMOHCTPHPYIOT Ha JiiHeHiKe, HMeloillel OTBEPCTHS Ha KOHUe
H B UeHTpe TsxecTH. [lofBecHB JMHEHKY 3a KpaiiHee OTBepCTHE K CTep-
XHIO, 3aKpelieHHOMY B My(dTe IUTaTHBa, MOKA3biBAIOT €€ YCTOHYMBOE
paBHOBecHe. 3aTeM JHHeKY NOBOPA4YHBAIOT BBEPX H AEMOHCTPHPYIOT
noJioKeHHe HeycTofiuuBoro paBHoBecusi. Hacaaue JuHefiKy Ha crep-
XeHb OTBEDCTHEM, COBMAAAIOIMM C LEHTPOM THAMXECTH, H pacnosaras
ee B Pas/HMYHBLIX MOJOXKEHHAX, MOKA3HIBAlOT Ge3pa3/iHyHoe paBHOBECHE.

Bce TpH BHAa paBHOBecHsi ClefyeT Jajee MOKasaThb C INAapoM,
Pacrno/IoXKeHHBIM Ha FOPH3OHTANbHON NMJIOCKOCTH, a 3aTeM Ha cdepHue-
CKHX MOBEPXHOCTAX, HJIH C UMAHHAPOM, PAclONOXKEHHBIM Ha LHJIHH-
JpHYECKHX IOBEPXHOCTAX.

PaccMoTpeHHBIe KOHKPETHBIE NPHMeEpHI Aal0T BO3MOXKHOCTb BHISIBUTD
OCHOBHOH MNPH3HAK, NO3BOJISIOUIHA OTHOCHTb DPAaBHOBECHE K TOMY HJIH
HHOMY BHJY: YBe/JHYEeHHE, YMeHbIIEHHe MJIH COXPaHEHHe BhICOThI
LIEHTPA TAKECTH NPH NOBEPTLIBAHHH TeJ1a BOKPYT OCH HJIH TOYKH OMOPHI.

B nononiHeHHe K MNOKa3saHHOMY MONE3HO MNPEJIOXKHTb Y4YallUMCA
paccMOTpeTb paBHOBECHE JIMHEHKH, Jealllefi Ha GaJlyIOHe 3J1eKTpo/iaM-
nel (puc. 1-67), 4 BEIAACHATD yC/I0BHE, IPH KOTOPOM TaKo# c/1y4ail yCToii-
YHBOTO PABHOBeCHs BO3MoXeH. McXoisi U3 BbIBEAEHHOTO OGLIETO YCJIO-
BHfl, YyuallHecsi AOJ/KHbI NPHHTH K BBHIBOLY, YTO paBHOBecHe OygeT
YCTOAYHBBLIM, €C/IH TOJIILHHA JIHHEHKH JOCTaTOYHO MaJsa Mo CPaBHEHHIO
¢ xMameTpoM 6aJisioHa. '

Jlns BHIICHEHUS YCJIOBHA YCTOMYHMBOCTH TeJa, HMEIOLIEro IJIoWaib
onopsl, npuMeHsOT npubop «[Ipu3Ma HakJoHsowasnca». C MOMOLIBIO

Puc. 1-67. PasnoBecHe nuHeHAKH.
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Puc. 1-68. Ipusma HarjoHsOWAsCS.
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Puc. 1-69. Mozesnb MOABHXKHO CHCTEMBl —> I 1
3JIeKTPOH3MepHTeJIbHOro NpuGopa.

JBYX HMEIOIMXCA Ha Hell 3aXKMMOB LIaPHHPHI NPU3MBI 3aKPEJIAIOT TaK,
yTOGBEI MPHU3MY MOXKHO OBbLJIO HAK/JAOHATb H YTOOLI OHA NPH 3TOM CoXpa-
HAJIa NPHAAHHYIO eif popMy. ITocTeneHHo HaKIoOHAs npu3My (puc. 1-68),
NOKa3biBalOT, YTO OHA COXPaHfET YCTOHYHBOCTb, NOKa BepPTHKA/b, NPO-
XOASAIIAS yepe3 LEeHTP TSKECTH NMPU3MEI, He BHIHJET 3a Mpefie/ibi KOHTY-
pa onopsl, NMocC/e Yero NpH3Ma onpoKHALIBAETCS.

He orpannumBasicb aeMoHcTpauuelr storo npu6opa, mnosesHo noe
Ka3aTb ONMpPOKHAbIBaHHE NPAMOYroibHOro Gpycka, MOCTaBJEHHOTO no-
OuepefHO Ha KaxkAylo u3 ero rpaHeii. TeM caMbiM ompefie/iioT CTeNeHb
YCTOHYHBOCTH, 3aBUCALLYIO OT BHICOTH LIEHTPA TAMECTH H IVIOLIAAH OMNG-
pol. [Janee cienyer o6paTiTb BHHMaHHe Ha OCOGEHHOCTH KOHCTPYKIHH
YHHBepCaJbHOIO ITAaTHBA, BaXKKeHIIHM Tpe6oBaHHEM K KOTOPOMY ABJSA-
ercsl ero GoJsibluasi YCTOHYHBOCTD.

INonesna skcnepuMeHTaJbHas 3ajaya C caMONe/bHO MOAeNbIO NOo-
ABHXKHOH CHCTEMEl 3JIeKTpOM3MepHTe/NbHOro mpubopa (puc. 1-69). B
Noflo6HBIX NpHOGOpPax peryJiupoBKy OOBIMHO NPOM3BOAAT TaK, YTOOHI
NIPH OTCYTCTBHH TOKAa CTPeJKa YCTAHABJIHWBAJAch Ha HYJEBOM JleJIeHUH
npH JI00bIX NOJOXKEHHAX npubopa. A 3Toro cayxar cnupasibHas
Npy>XHHA K ABa npotuBoBeca. C NOMOLIBIO MOCTENHHX LEHTP TAMKECTH
CHCTEeMBI COBMEILAIOT ¢ ee OChlo, a CTPeJIKY MOABOAAT K HYJIEBOMY AeJies
HHIO NOBOPOTOM MeCTa KpelJieHHSl HapYy»KHOro KOHHA NPYXKHHbI.

ITpakTHuecKH 3ajiaua peluaercs CeAYIOLHM 06pa3oM:

1. TlosHOCTBIO pa3perynHpoBaHHBI npuGOp pacnoJaraloT Tak,
4To6bl OCb ero Ghuia BepTHKa/jbHA, a CTpesikKa H NPOTHBOBeCH OKasa-
JIHCh B TOPH30HTAJbHOH MJ10CKOCTH. IIpH TaKOM NOJIOXKEHHH NoBePThiBa-
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10T JUCK C 3aKpPel/IeHHbIM Ha HEM HapYXKHbIM KOHLOM MPYMHHbI, MOKa
KOHell CTPeJlKH He CTaHeT NPOTHB YyKasaTens.

2. ¥YcraHaBJAMBAaIOT NPHOGOP BEPTHKAJbHO H HAKJIOHAKOT €ro B CTO-
POHY TaK, uToGbl OHH H3 NIPOTHBOBECOB OblJi HAaNpaBJieH BEPTHKAJBHO
BHH3. [lepemellalor rpy3 BTOPOro NpoTHBOBeca, NMOKa NPH BePTHKaJb-
HOM TIOJIOXKEHHM TIepBOro NpPOTHBOBECAa CTPeJKa He pPacloJOKHTCS
BHOBb NPOTHB yKa3aTeJs.

3. Haknonstor npuGop B APYryio CTOPOHY H NpPH BEPTHKaJbHOM IO-
JIOXKEHHH BTOPOro NPOTHBOBECA MepeMellleHHeM TPy3a NepBOro NpoTHBO-
Beca JOGHBAIOTCSl BO3BpAlEeHHs CTPENKH K YKasaresro.

BBINONHHB YKa3aHHBIE TPH ONepalyHi, NPHGOp NOBEPTHIBAIOT BCEMH
BO3MOXKHBIMH CIOCOGaMH, NPHYEM MOJIOMKEHHE €ro CTPeJKH OTHOCHTEb-
HO yKa3are/nsi He u3MeHsieTcsl. Tenepb LEHTpP TSAKECTH CHCTEMBI COBNa-
JlaeT ¢ ocbio NpH6opa, a NpyKMHA HAXOLHTCA B HEHaNpsKEHHOM COCTOA-
HHH.

§ 8. UMNYNLC TENA. 3AKOH COXPAHEHMA UMNYNLCA

ONbIT 40. 3AKOH COXPAHEHUA UMNTYNIBCA

O6GopynoBauue: npubop No KHHEMAaTHKe U JUHaMUKe.

CoxpaHeHHe HMMyJbca Tesll NPH HX B3aHMONEHCTBHH YAOGHO ne-
MOHCTPHPOBAaTb NPH MOMOILH ABYX TeslexKeK Ha npubope no KHHeMaTHKe
H nuHamuKe. Tesexxku Ge3 J06aBOYHBIX I'PY30B H BOPOTA JO/IKHEI HMETh
OlHHaKOBY10 Maccy. [TocKosbKY Macchl TesiexKeK OAHHAKOBLI, 06 HMITYJIb-
ce KaXIOH M3 HMX MOXHO CYAMTb IO UX CKOPOCTSIM, KOTOpble HeT He-
06XOMMOCTH H3MepsATb, a JOCTaTOYHO OLIEHHTb Ha rJias.

1. Tenekku ycCTaHABJHBAIOT HAa peJbcaX TaK, YTOObl OHH OblLIH
obpalileHbl APYT K ApPYry cBoOOAHBIMH TopuaMH. K Topuy ofHOH U3 Te-
JIeXKEK NPHUKPENIAIOT, CKATAHHBIH M3 MVIACTHJIHHA ILAPHK (AHaMeTpOM
2—3 cM) H pas3BOAAT TeJMeXKH K ynopam (puc. 1-70). IBymsi pykamu
OJLHOBPEMEHHO H NpHOJHM3UTENbHO C ONHHAKOBOH CHJIOH TOJNKAOT X
HaBcTpeuy apyr apyry. Crankupasich, TeJeXKKH OCTaHaBJIHBAIOTCA.
Ilepen B3anMoneficTBHEM HMMYJbChI TeJEXEK DaBHbl H HanpaBJieHbI
[POTHBOMNOJIOXKHO, — CJIeloBaTe/1bHO, HX BEKTODHasd ¢ymMMa paBHa Hy-
aio. Ilocne B3aumoneHACTBHA OOMMH HMNYJbC TeJNEXEK, KaK CJel)eT
H3 OMbITa, TAKKE OCTAETCSi PaBHBIM HYJIIO.

Puc. 1.70. [emoHCTpawHs 3aKOHa COXPAaHEHHS MMMYJbCa.
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EciH TOnuKH, NOJyYeHHble TejeXXKaMH, HEOJHHAKOBh, TO MOC/IEe
CTOIKHOBEHHS CLeIVIEHHbIE TeJIeXKKH MELJIEHHO JBHTaloTCsi B Ty CTOPO-
HY, Kyla JBHrajiach TeJieXKa, mylleHHas ¢ Goablueli ckopocTbio. B
3TOM CJyYyae CyMMapHBIH HMNOYJbC TeJleXEK Nepej B3auMoOJefCTBHEM
6yneT paBeH HX OOLIEMy HMNYJbCy mocsie B3aumopeiicTsusa. IlpuHsaB
HanpaB/IeHHe JBHXKEHHs NePBOH TeJIeXXKH 3a MOJIOKHUTeNbHOE, Moy-
YUM JJISl NPOEKLHH HMITYJBCOB:

my; — mv, = 2mv,
OTKYyAa

Uy — Uy
)
2

U=

T. €. CKOPOCTb CUENJIEHHBIX TeJieXKeK paBHA NMOJOBHHE PasHOCTH CKOpo-
cTefl TesleXKeK [0 CTOJKHOBEHHS] M HanpaBjieHa B CTOPOHY GoJjbliefl
CKOPOCTH.

2. Ozny M3 TeneXeK OTBOAAT K yNOpy, a APYTYIO CTaBAT OT NMepBoi
Ha PacCTOsIHMH, NPHOIU3HTENBHO PaBHOM 3 IUHBL penbcoB. ITonyuus

TOJIYOK, MepBas TejeXKKa KaTHTCA H HATaJKHBAETCS Ha HeNOABHIKHYIO
TesiexkKy. Clenusluuch, obe TeNeXKKH KaTATCA CO CKOPOCTbIO, KOTOpas
NpHOJNH3HTENbHO B JiBa Pa3a MeHbIle CKOPOCTH mepBoil TesexkKu. U B
3TOM cJs1yyae oOlIHe UMITYJIbChI Te/1eXKEK IO U NOCJIe CTOJTKHOBEHUSA PaBHbL
Mexnay coboii:

mo =2mZ-.
2

3. TlnacTHAMHOBHIH IWAPHK YAAJSAIOT, TEJE€XKKY C NPYXKHUHON CTaBAT
NPYXXUHOH BlepeJ H TONKAIOT TeJleXXKH HaBCTpeuy APYT APYry C OXHHa-
KOBBIMH CKODOCTSIMH, KaK B nepBoM onmulTe. [locsie CTONKHOBEHHS Te-
JIeXKKH JABHraiorcs oO6paTHO € TeMH K€ CKOpocTsiMH. B sToM cayuae
OOILHI UMIY/IbC TeJIeXeK A0 U TocJsie CTOJKHOBEHHS paBeH HyJo. Ecau
Te/IeXKKH TIOJYUH/IM HEOAWHAKOBEIE TONYKH, TO MX OOLIMH HMMIOYJ/bC
paBeH pa3’HOCTH HMIYJIbCOB TeJieXKeK H HampaBJjieH B CTOPOHY GoJsibluei
ckopocTH. Ilocjie CTOJKHOBEHHsI TeJeXXKH OOGMEHHMBAIOTCS CKOPOCTAMH
H Pa3HOCTb MX HMIYJbCOB OCTaeTcs NpeXHeil W MO BeJHYHHE, W MO
HamnpasJ/ieHHIO.

4. Onny TenexKy OTBOAAT K yNOPY, a APYTYIO CTaBAT Ha CepelHHY.
Tonkaior nepsyio TesexKy. HaToJKAyBLIHNCh HA HEMOABHKHYIO, OHa
OCTaHABJMBAETCs, IepelaB MOTHOCTbIO CBOH HMNYJIbC BTOPOH TeJexK-
Ke.

5. OmHy U3 TenexeK HAarpyxkaioT Jo6aBOYHBLIMH Tpy3aMH, UYTOGHI
ee Macca yBeJHYHJIach BABOE, H MOBTOPAIOT /1060l H3 ONMHCAHHLIX BhIIE
onbiToB. Ilepea reMoHCTpanHeli yyaluMcs npejJiaraioT Ha OCHOBE ycTa-
HOBJIEHHOrO 3aKOHa 3apaHee yKas3aTb IIOBelleHH@ TeJeXeK Iocae HX
B3aUMOAEHCTBHA.

81



O NbIT 41. PEAKTUBHOE ABMXEHME

O6GopyaoBanne: 1) Bopon-
Ka CTeKJfHHAs, 2) TpyOKa pe3HHOBas,
3) HAaKOHEYHHK cTeKAsAnHMIt [-06pasumui,
4) wTaTHB yHHBepcaJbHHIl, 5) KioBeTa
¢dororpaduueckas, 6) Tenexxka peak-
THBHOFO JeACTBHA, 7) Hacoc KomoBcko-
ro HJM PYYHOH HarHeTaTeabHbIA HACOC.

1. CreknsiHHYI0 BOPOHKY C pe-
3HHOBOH TPYOKOH H I-06pasHbiM
HaKOHEYHHKOM BCTaBJSIOT B KOJb-
IO IUTATHBA M MOACTABJSAIOT MOJ
HaKOHEYHHK KioBety (puc. 1-71).

HanuBas B BopoHKy BOLY, 06-
pallaloT BHHMaHHe yudalliXcf Ha
Puc. 1-71. Orknouenue pesnHoBoii Tpy6-  OTKJIOHEHHE TPYOKH B CTOPOHY,

KH TIDH BHITEKAHHH BOLMI. NPOTHBONOMIOKHYIO HanpapJjeHHIO
BBbITEKAaHHsI BOAHL.

EcaH no3possiloT YCJOBHS, TO JYYIl€ BMECTO BOPOHKH INPHCOeIH-
HHTb PE3HHOBYIO TPYOKY K BOAXONPOBOAHOMY KpaHy. JT0 AaCT BO3MOXK-
HOCTb M3MEHSITb CKOPOCTb IIOTOKa BOIbI, OT 4ero OyAeT H3MEHATbCA H
yroJi OTKJIOHEeHHsI TPYOKH.

2. Jlanee NeMOHCTPHPYIOT PeaKTHBHOE JABHXKEHHE C NOMOLIbIO CIie-
LLHaJbHOH Te/NeXKKH, W306pakKeHHOH Ha pHCyHKe 1-72. 3tor npuGop
npejcTaBisier co6oil NMPOYHBIN LUJIHHAPHYECKHH 6GassoR I, ycTaHOB-
JIEHHBIH TOPH3OHTAJbHO Ha TpeX KosecaX. B nnockoM ane unmunppa
HMeeTcs IITyuep 2 ¢ HUONeJeM AJs HaKaunBaHHA Bo3jdyXa H comio 3
JUis BHIXOAA BO3AYXa, 3aKphiBaeMoe pe3nHoBOH npobkoit 4. ITocnennss
HacaXXeHa Ha OTKMAHOM phiyar 5, WIapHHPHO YKpen/eHHbH Ha cTolike 6.

Ilepen nemoHCTpalHell onbiTa NOBEPTHIBAIOT pHYar Tak, YTOGHI
npo6Ka IJIOTHO 3aKphblia como. KoHell pbiuara npHBsA3HBAlOT HUTKOH
K KpIOYKYy 7. Pe3HHOBHIM TOJICTOCTEHHEIM LIVIAHTOM CCERHHSIOT LITYLEp
¢ HarHeralomum mnatpy6koM Hacoca Komoeckoro. Cnenas  50—60
0060pOTOB MaXOBHKa Hacoca, OTCOEAMHSIOT LJIAHT OT TEJIeXKKH.

IlonroToB/ieHHYI0 K NpPOBEJEHHIO ONBITA TENEXKKY CTaBAT B KOHLe
JeMOHCTPallHOHHOTO €TOJIa, HanpaBJfIOT €e BAOJb CTOJA H TepexHra-
10T HHTb. Bo3ayX, BLIpHIBasiChb H3 COMJIA, TOJAKAET TEJEKKY B NPOTHBO-
NOJOAKHOM HanpaBJIeHHH, H | OHa
npoGeraer 1,5—2 M. Ha apyrom
KOHLE CTONa CJeXyeT INOJIOXKHTb
Kakoe-1H60 NpensiTCTBHe MJs ra-
IIEHHS YAapa TeJeXKH.

BMmecTo onxcaHHOrO BHILLE NPH-
6opa € ycmexoM MOXHO TNpHMe-
HHTb CaMojle/ibHBIi mpHGop. 1o
NpOCTas JIerKas TeJexKKa, HJId Hr-
pYLUEYHBIH aBTOMOOH/b, Ha KOTO-
Puc. 1-72. Tenexka peakTHBHas.  POM YKPeNNAOT HalyBHOH pe3H-

82




HOBHIH [apHK C MJaCTMaCCOBBHIM
HJIH CTEKJSHHBIM HAaKOHEYHHKOM
(puc. 1-73). Ilepen onbiTOM 1ia-
PHK HaJyBalOT PTOM H 3aKpPbIBalOT
COMJIO DPe3HHOBbIM KDYXKOM Ha
HuTKe. Ilpy mepeXHraHHH HHTKHU
COMJIO OTKpBIBAETCH H TeJlekKKa
NPHXOAHT B JABHKEHHE.

Puc. 1-73. Teneka peakTusHas
caMoje/bHas.

ONbIT 42. NONET PAKETHI

OGopynosaunue: 1) monens
PaKeTH € NYCKOBHIM NPHCHOCOO/IEHUEM H
BOPOHKOI, 2) HAacoC BO3AYWIHHE pyu-
HOH.

[lepen sanmyckom B pakety ue-
pe3 BOPOHKY HaJIHBalOT OKOJIO
60 Mz BOABI (1O BHIMYKJIOTO KOJMb-
1a, HMelolllerocs B rOJIOBHOM dac-
TH Kophyca, ypoBeHb BOJLI BHIEH
yepe3 MOJYNPO3PauHylo CTEHKY
npuéopa, ecau CMOTPeTb Ha Mpo-
cBeT). 3aTeM B OTBEPCTHE PaKeThl
BCTaBJAAIOT TPYOKy mNycCKaTeJss.
[IprxumaloT Kopnyc paketsl K  pyc, 1-74. Tlonoxenwe pakets
nycKaTeqo U CKPenasAloT HX Me- Repell MYyCKOM.

XAy coboil CnycKoBOH CKOGOH.

CoeaHHAIOT HacoC ¢ MyCKaTeJieM,

NOBEPTLIBAIOT PaKeTy TOJIOBHOH 4acTbiO BBEPX H, NMPHIEPKHBAs Ccryc-
KOBYIO CKOGY, HaKauHBalOT B KOPNYC PaKeThl BO3AYX A0 TaKOTO JaB-
JieHus, Korja GyleT 3aMeTHO OULyIIaTbCA CONMPOTHBJIEHHE NBHKEHHIO
nopiuHs Hacoca. OGBIYHO GBIBaeT AOCTATOYHO CAe/aTh OKoo 20 B3ma-
XOB MOPIIHEM Hacoca.

[Tocne HakayuBaHMA BO3AYyXa YAEPXHMBAIOT HACOC C MycKareseM
TaK, YTOGbl KOPmyC paKeThl Obll B BEPTHKAJbHOM MOJOXKEHHH (pHC.
1-74), u TAHYT 3a IWUHYPOK NMycKOBOH CKoOhl. PakeTa c Gosbluok CKo-
POCTBIO YCTpEeMJSIeTCi BBepX H, NOXHABIIHCH Ha 35—40 M, nafaer.
Bnaropaps craGunusaTopy pakera INpH MNaJA€HHH MOBOPaUYHBAETCSA
TOJIOBHOH 4acTbio BHH3 M YylapsieTci O 3eMJI0 Pe3HHOBBIM aMOPTH3a-
TOPOM.

[Tyckarb pakeTy MOMXHO TONBKO Ha OTKDHITOM MECTe, BJaJH OT
3JaHuil, 4TOGH Obl1I0 YAOGHO C/IeAHTb 3a ee MOJEeTOM H MEeCTOM Iaje-
HuA. Ecaii nouemy-nu60 nyck pakeThl HA OTKPHITOM MECTE HEBO3MOXKEH,
HaJl0 1N0Ka3aTb PeaKTHBHOEe ABHXXKEHHE PaKeThl MOoJ ACHCTBHEM CXaTOro
BO3llyXa, BbOpachiBAEMOro W3 ee comia. B 3ToM cayyae mocrymaror,
KaK Obl10 OMHCAaHO BbllLe, HO Boay B nmpHOOp He HajauBaioT. Pakera
NOAHHMAaeTCs Haj JEMOHCTPALHOHHBIM CTOJIOM Ha BhicoTy 1—1,6 M.
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§ 9. PABOTA M SHEPIMfl. 3AKOH COXPAHEHMA DHEPrUMM

O NbIT 43. NEPEXOA NOTEHUMANLHOH DHEPTUMU B KUHETUYECKYIO
M OBPATHO

O6Gopyaosawuue: 1)rupsmaccoit | xr, 2) npy:kuna ot Beepka Apxumesa,
3) rpysuk Maccoit 50 nau 100 r ¢ kpioukoM, 4) WIAPHK CTaJILHOA OT 1114 PHKOMOAUIHIHH-
Ka, 5) Tpy6ka crekasunas 50—70 cm, 6) naxkoeasiblf, 7) WTaTHB YHHBEPCa/bHbill,
8) uuth, 9) noueuxa nepeBanuas, 10) rsosab AnuHolt 3—4 cm, 11) niacTHauH.

SlBneHHe mnepexofia INOTEHIHANLHOH 3SHEPTHH B KHHETHUYECKYIO
¥ 0OpaTHO JAOCTATOYHO MOKa3aTb Ha CJEAYIOUMX 4YeTblpeX MPOCThIX
onbiTax:

1. 'upio | Kr MOABEIUMBAIOT HA NpPYXKHHE K IUTATHBY H NPHBOAAT
B KosiebaTesibHOe JBHXK€HHE B BepTHKaJbHOM HanpaBaeHuHd. [Ipeno-
CTaBJ/ISIIOT y4YallHMCA B TeYeHHe HEeKOTOpOro BpemMeHH HabaloaaTb 3a
MeLJIEHHBIMH KoseGaHusIMH rpy3a (puc. 1-75). 3areM ocTaHaBJ/HBalOT
rpy3 H, B3§IB €r0 B PYKY, NPHBOISAT TO B CpeliHee, TO B BepXHee, TO B
HHxKHee nosoxkeHHe. OINHOBPeMEHHO YKa3blBalOT CHJbl, AeHCTBYIOILHE
Ha TPY3 B KaXIOM M3 5THX MOJIOXEHHH, CKOPOCTH €ero ABHXKEHHS, a
TaKKe B3aHMHble npeBpallleHHs KMHEeTHUEeCKOl W NoTeHLHasbHOM 3Hep-
FHH TPY3a H NPYXHHBIL.

B sToM onbiTe 3aryXaHue KoneGaHHit oueHb HeBeauko. [losTomy
Ha HeM He CJEAYyeT NMOKa OCTaHaBJHBaTb BHHWMaHHe yuvaumuxcsi. Ko-
nebaHHsl TUPH Halo I[peKpallaThb paHblle,
yeM CTaHeT 3aMeTHbLIM YMEHbLIEHHEe aMIUIH-
TYAHL

2. T'pysuk, noaselleHHbIi Ha HHTH K pame
KJIACCHOH JOCKH, OTKJIOHSIOT Ha yroJs oKoJo 45°
1 HabaionaloT ero Kone6aHHs B IJIOCKOCTH, Na-
pajiieIbHOM MJIOCKOCTH AOCKH. 3aTeM OTMeuya-
10T Ha JlocKe MeJIOM HHXKHee U BepxHee NOJO-
JKEHHA TPY3HKa U yepe3 3TH METKH NPOBOAAT
TOPH3OHTAJIbHEIE MpPAMBIE.

Jlanee OTKNOHAIOT TPY3HK JO OTMEYEHHOTO
BEepXHEro ypoBHS M MNycKaloT ero. [pysuk,
npoiiiA yepe3 HHUXKHee IMONOXKEHHE, BHOBb JO-
CTHraeT MNpeKHero ypOBHS.

OnbIT NOBTOPAIOT, HO B NJOCKOCTH Kauya-
HUH MasiTHHKAa YyCTaHaBJHBAIOT 3allepPKKY (K IO-
CKe NPUCTaBJAAIOT KapaHAall HJAH HHOH CTep-
eHb). IToKa3biBaloOT, YTO B 3TOM Cjaydyae HHTb
ornbaer 3ajepXKy, HO TPY3UK MMOAHMMAETCS Ha
NIPEXKHIOI BLICOTY.

3. OnbiT, HIMIOCTPHPYIOWMI TNepexol Mo-
TEHUHaNbHCH 3HEPrHH TOAHATHIX I'PY30B B KH-
HETHYeCKYIO SHEprHio ABHXKYLuelcs TeJeKKH H
Puc. 1-75. Mpysunupt OOPaTHO, MOXHO TM0Ka3aTh Ha TeJIEXKKE C BO-

MasITHHK, potoM (cM. ombit 17).
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4. Ha cranbHOM, XOpOLIO 3aKa/IeHHOH Ha-
KOBaJlbHe YCTaHaBJIHBAIOT CTEKJISIHHYIO TPYGKY
aauHO# okoso 70 cM, NpOmycTHB ee yepes Jar-
Ky wraTtiBa (puc. 1-76). B Tpy6ky omyckaior
CTaJbHOH WIAPHK OT IAPHKONOALMNHHKA (BHH-
3y TPYOKy Haj0 NpHAEpXKHBaTb pyKo#). Ynas
Ha HaKOBaJIbHIO, IIaPHK TIOANPHITHBAET M IoCJje
HeCKOJIbKHX MNOACKOKOB ocraHaBnuBaercsa. Ha
3TOM OMNbITE JIOKAa3bIBaIOT NpeBpalleHHe MOTeH-
IMaNbHOA 3HeprHH IapHKa B KHHeTHUecKylo, a
3aTeM BO BHYTPEHHIOIO 3HEPTHIO CTajH, OpH
9TOM NPOUCXOAHT MOCTENEHHOE paccesiHHe 3Hep-
r'HH (3aTyXaHHe KoJieGaHHi).

UTo6bl CKOHLEHTPHPOBAaTh BHUMaHHE Ha IO-
cllelHeM SIBJIEHHH, Ha HaKOBaJIbHIO KJIafyT Ky-
COK KapToHa u noBropsiloT onbiT. Illapuk mnpu
nafieHHH MOANPLIrHBaeT Ha 3HAYMTEJNbHO MEHb-
LIyI0 BHICOTY. 3aTeM Ha HaKOBaJbHIO KJIaiyT

Puc. 1-76. YcranoBka
AnA NeMOHCTpalUuH npe-
JAOLIECYKY M3 MATKOro JAepeBa (numna, ocuHa, enb), BPALIEHH S NOTEHUHAJb-

B KOTOPYIO NpeABapHTENbHO HEIMYGOKO BOH-  HOA SHEPrHH CTANLHOrO
BalOT HeOOJIbLIOK FBO3Ab. BpoueHHbl B Tpy6Ky [4PHKE B APYTHE BHAN

SHEPTHH.
IIApHK yAapsieT B LUIANKY TBO3As H BOHBaeT

ero flajblue B iepeBo. IIpu 3ToM HHKaKOro NoACKoKa He HabJiofaeTcs —
IIapHK OCTaHaBJMBaeTcsi cpady. B stom ciyyae pabora, npou3seleH-
Has IIapMKOM NPOTHB CHJBI TPEHHs, CONPOBOXKJAAETCA MOJHBIM Mpe-
BpallleHHeM KHHEeTHYeCKOll SHepPrHH HiapuKa BO BHYTPEHHIOIO 3Hepruio.
I'Bo31b MOXKHO 3aMEHHTb IJHTKOH M3 MJIACTHIHHA H NOBTOPHTb OIBIT.
IIlapuk TakKike cpasy oOCTaHaBJIHBAeTCA, HJAIOCTPHPYS [NpeBpallieHHe
KHHETHUECKOH SHEPrHH BO BHYTPEHHIOIO SHEPTHIO IJacTHIHHA. UTOOH
IIapUK He NpUIHNaJ K IVIAaCTHJIHMHY, HA MOCJAENHUH KAaayT JIHCTOK
Oymaru.

O N bl T 44. UBMEHEHME SHEPIUU TESTA PABHO COBEPLUEHHOR
PABOTE

OGopyZXoBasuue: l)auHaAMOMETD NPYXKHHHBI OT Mpubopa MO KHHEMaTHKe
¥ HHAMHKe, 2) rpys Maccoft 50 r, 3) MeTp ZeMOHCTpanHOHHK, 4) MfaTHB yHUBepcab-
HBl.

PaccmatpuBasti paGoTy KaK npollecC NpeBpalleHHfil 3HePTHH, Io-
JIE3HO MOKa3aTb, YTO KOJHYECTBO NPeBPAllEeHHOH SHEPrHH PABHO Be-
JUYuHe paGoThl, COBEPLIEHHOH NPH 9TOM NpeBpauieHHH. ONHT HAO Mo-
CTaBHThb TaK, YTOObl HeoOpaTHMBble MOTEPH SHEPrHH, He NOAJAOILHecH
yueTy, ObIH KaK MOXXHO MeHbll€ H He OKa3biBaJH 3aMETHOI'O BJIMSIHHSA
Ha pe3yJbTaThl. DTHM TPeGOBaHHSAM BIOJIHE COOTBETCTBYeT YCTaHOB-
Ka, u3obpaxeHHasi Ha pucyHKe 1-77. OHa COCTOHT H3 AHHAMOMeTpa,
3a)KaToro BePTHKAa/JbHO B JankKe WITaTHBA, U NOJBELICHHOTO K €ro HH-
TH rpy3uKa Maccoi 50 r. OnbiT NPOBOAAT B TaKOK NOC/EA0BATEIBHOCTH.

I'pysuk, BHCAIMHA HAa HHTH, NOJHHUMAIOT BIJIOTHYIO K BTYJIKE IH-
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HaMOMeTpa H ormycKaioT. [IpH cBoeM najieHuH OH pac-
TATHBAET NPYXHHY IHHaMoMeTpa. UTOOM AOCTATOYHO
TOYHO ONPEJEJHTh MaKCHMAJbHYIO BENHYHHY CHJBI,
pacrsiruBaiolieil MpyKHHY, OMBIT NOBTOPAIOT HECKOJMb-
Ko pa3, (PHKCHDPYs BHUMaHHe Ha TOM MeCTe LIKaJHl,
Tlle Ha OJHO MFHOBEHHE OCTaHaBJHBAaeTCA yKasaTelb.
Ilyctb 3Ta cuna okasanach paBHoii 1,4 H.

Ilanee ¢ noMolbi0 AeMOHCTPALHOHHOTO METpa H3-
MepSIOT pAacCTOsIHHe, NpoiiieHHoe YKa3aTeseM. [lo
NOJYYEHHEIM JaHHBIM ONpeLessiloT paboTy pacTsKe-
HHS TIPYXHHBL

A = ‘-%ﬂ .0,38M = 0,266 [k ~ 0,27 JIx.

3aTeM OTTATHBAIOT TPY3HK BHH3, NOKa JuHaMo-
MeTp He nokaxer 1,4 H, u usmepsior BeicoTy, € KO-
TOpO# majasx TIpys3, T. €. PacCTOSiHHE OT BEPXHEro
KpIOUKa rpysa J0 BTYJKH JuHamomerpa. Eciau sto
paccTosiHHe PaBHO 54 CM, TOJIETKO MOACUHTATH YMekb-
HIeHHe NOTEHIHATbHOH IHEePIHH rpysa:

E,=0,5H.0,54m = 0,27 ITx.

Takum o6pasoM, NMpH NpeBpameHHH NOTEHIHa/lb-
HOH 5HepIHH MOJHATOTO Ipy3a B SHEPIHIO pPacTAHY-
TOHt TNpPYXHHHI paboTa NO pPaCTSAXKEHHIO NPYKHHBI
paBHa KOJIHYEeCTBY NpeBpauleHHOH sHeprum: A=E,.

O NLbLIT 45. YOPYIMA U HEYNPYTMA YO AP

O6opynoBanue: 1) npubop no KHAEMATHKE W JHHAMWKe, 2) KHHODHALM
«Mexannuecknii yaap»!, 3) KHHONPOEKTOP.

JleMoHCTpaluusi MEXaHHYeCKOro yjaapa ABYX TeseXeK OIKcaHa B
onbite 40 (c. 80). ITpoBenenue 3Toro onbita 6LUIO CBSI3aHO C H3YUEHHEM
3aKOHa coxpaHeHus uMnyabca. Ilpn usyuenun pasmena «PaGora u
SHEPIHA» 3TH ONBITH CJeLyeT ROBTOPHTh H pPaccCMOTpeTh HabJiopae-
MbI€ SIBJIEHWSI C TOYKM 3pEHHS 3aKOHA COXPaHEHHS SHEPIuHu.

CHayana NOKa3biBalOT YNpYrHe CTOJNKHOBEHHS JABYX TeJeXeK B
pasHHIX BapuaHTaX (BapbHpyeTcsi Macca, BeJHYHHAa M HanpasJjieHHe
cKopocTefl). B 3THX oNBITax cyMMapHHH HMOVJBC IO M Tocje B3aH-
MoZeficTBHA ‘TeJlekeK ocraerca Ges uameHeHusi. OueBHIHO, 9TO IpH
yIpYroM CTOJIKHOBEHMH H oOllasi KHHeTHYeCKas 3HEPTHA TelleXeK K
KOHLYy B3aUMOJEeHCTBUsL ocTaercs npexksedl. Muaue obcrour peno npu
HeynpyroM yaape. Hanpumep, npu Heynpyrom ynape aBmxkylieiics Te-
JIEXXKH O HEMOJBHKHYIO CyMMapHEIR HMIYJIbC JBYX TeJI€XKeK 10 U nocae

1 Mexannuecknit yaap. 1 u, «Llentpnayudpunbms, 1971, TIpoaomxuTenbHOCTD He-
MOHCTpalud — 9 MuH,
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B3aHMOJEHACTBHA ocTaeTcs Ge3 HM3MeHeHHs. B npoekuMsiXx Ha ropH3oH-
TaJbHYI0 OCb ypaBHeHHe GyIeT MMeTb BHA:

myy, = (my + m,) v.
Ho v, > v, nostomy

2
MU (mtmy) o?
2 2
B 3TOM Ciy4ae HEKOTopasi 4yaCTb 3HEpPrHH

AE — ”l;v%_(ml + m,) o
2 2

noluyia Ha yBeJIHYEHHE BHYTPEHHell 3HepruH HJIaCTHJIHHA NpH ero jJe-
(hopMaLLHH.

Jlanee yBeqMUMBAIOT MacCy HENMOABHMMKHOMA TeJEXKKH NPUGIH3UTENb-
HO BJIBO€ H NOBTOPSIOT OMNBIT, TOJKHYB APYTYIO TeJEXKKY C NpexHel
ckopoctbio. Temnepnb TesiexxKu nocsie yaapa JABUTAIOTCS C MeHblIelH CKO-
pOCTBbIO, YeM B NepBoM ombiTe. Ha OCHOBaHMH 3TOro OMHITa, a TaKXKe
U3 TEOPEeTHYeCKHX CooOGpaKeHUi [eJaloT BeCbMa BaKHbIH BHIBOA: NPH
yBeJHYeHHH MacChl HEMOABHXKHOTO TeJla MM YMEHbIUEHHH MacChi yja-
PAIOIIEro Teja YacTb KHHETHYECKOH 3HEepruH, npespailaeMasd B ApY-
rHe BHJBl SHEPTHH, YBEJIHUHBAETCH.

ITone3HbIM JOMOJIHEHHEM K 3THM ONBITaM MOXKET CJIYXKHTb JEeMOH-
crpauus KuHopunbma ¢Mexanuueckuit ynap». B arom dpmiabMe merona-
MU CKOPOCTHOM M CBEPXCKODOCTHOH ChEMKH NOKA3aHbl U Pa3bsCHEHHI
passinuHbie ¢aspl YOpYyroro ¥ HeyNmpyroro coyjapeHus 1IapoB C OJH-
HAKOBBLIMH H Pa3sHbIMH MacCcaMy, VISl Pa3/IHYHBIX C/yYaeB UX COMUKEHHS.

O NbiT 46. 3ABMCUMOCTDL [IABNEHUA OT CKOPOCTH NOTOKA
WMUAKOCTHU U TA3A

O6opyaosamnHuet 1) npubop ¢ KAHANOM PASHOTO CEUEHHH, 2) MPOEKUHOH.
HHf annapar, 3) CKJASHKA eMKOCTbio 2 J ¢ Ty6ycom BHH3Y, 4) pesHHOBbie TPYOKH:
ofiHa 50 cM ¢ mpoGKoit Ans NPHCOEIHHEHHS K TYGYCY H BHHTOBBIM 33a)KHMOM, ApYras
(30 cM) cauBHAsA, C KPaHOM H BBLIXOXHBIM MaTPYGKOM HA KOHIE, 5) KiOBeTa JLIA CTOKA
BOJbI.

IMpubop AN AeMOHCTpAUMH JaBJEHHS JKHAKOCTH, TeKyLleHd mno
Tpy6e pasHOro ceueHusi, NpeiHa3HaueH AAs npoeunpoBaHusi, OH u3-
TOTOBJIEH U3 INIACTHHKH OPraHHYECKOro cTekiia pasmepoM 80 X 60 X 20 mu,
BHYTPH KOTOpDOH MNpOCBepJieH FOPH3OHTaNbHEII KaHat, HMEIOIHiA B
cepenune cyxenue (puc. 1-78). K kanany Ha paBHBIX PacCTOSTHHSIX
ApYT OT Apyra TMOAXOAAT TPH MaHOMETPHYECKHE BepTHKaJbHuIE TPYOKH
IxMamMeTpoM 3 MM, MpHYeM OJHA H3 HHX COeJIUHEeHa C ero y3KOH 4acThbio,
lopu3oHTa/MbHBIA KaHa/l ¢ 06EMX CTODOH OKaHUHBAETCA HUMMNENSMH
AJjs mojayd M crtokKa Boxol. IlpuGop yKpensieH Ha METa/THYECKOM
CTepKHE M MOXET YCTaHaBJIHBaTbCA B pefirepe MPOEKIHOHHOrO amnma-
para u/iH Ha MOJACTaBKE BO BpeMs XpaHeHHA,

87



Puc. 1-79. Pacnpeznenenne JaBjeHHS B
NIoTOKe.

1. Jns npoBefeHHs NEMOHCTpaUHHA npH-
6op MOMeLLAT Nepell KOHIEHCOPOM NPOeKIH-
OHHOrO annapara H o6beKTHBOM C 060POTHOIt
NpU3MO# (WM TVIOCKHM 3epKajioM), Ha 9KpaHe
NOJY4aloT MpfAMoe H3o6paxeHue,

Puc. 1-78. MpuGop xnsa K Hunnemo pias mnojayu BOABI NPHCOENH-
LeMOHCTpalUWH HaBJIEHHS  HSIOT Pe3HHOBYIO TPYOKYy OT cocyia ¢ BO-
KHIKOCTH, TEKYWEA MO noy  gorOpHIi pacnoaraloT Ha NOXbEMHOM
TpyGe pasHOro CeYeHHd.

CTOJIHKe (BG/IM3H NPOEKLHOHHOTO annapara).

K npyromy HHOmeno npHCOeIHHSIOT CJMB-
HYI0 TpYOKY CO CTEKJISHHbIM HAKOHEYHHKOM H KpaHOM (IJIHHA HaKo-
HeyHuka — 40—50 MM, BHyTpeHHH# Juamerp — 3,5—4 MM) H Ha-
NIPaBJAIOT ee B KIOBETY. DTHM H 3aKaHUHBAEeTCs NOATOTOBKA YCTAHOBKH.

MeJyieHHO OTKDHIBAIOT BHHTOBOH 3axKMM Ha Tpy6GKe OT CKIAAHKH
¢ BOJIOH H Ha 3KpaHe Ha6JI0JaloT, KaK NpH HEKOTOPOM YCTaHOBHBLIEM-
€5} TOTOKE YPOBHH XHMAKOCTH B MaHOMETPHUECKHX TPyOKax 3aiMyT on-
penenenHoe mosioxeHue (puc. 1-79). O6pauialor BHUMaHHe y4dallHXCH,
YTO B Y3KOH YaCTH KaHaja, rje CKOpOCTb TedeHHs HauGoJbluasi, AaB-
JleHHe MeHbllle, YeM B LIHPOKOH YacTH, Flle CKOpocTh MeHblue. JlaBne-
HHe B KaHalle 10 HalpaBJeHHIO TeYeHHs CHayajla yMeHblllaercs, a 3a-
TeM BHOBb yBEJHUHBAeTCs, HO He JOCTHTaeT NpexHel BeJUUHHBI H3-3a
BHYTPEHHETO TpeHHS.

Perynupys ckopocTh NOTOKa Ha BXOJe U BhiXoje NMpHOOpa, MOXKHO
B Y3KOH 4aCTH KaHaja MOJYYHTb JaBJjleHHe MeHbllle dTMocdepHoro.
Ilpu atoMm yepes cpenHiolo TpYO6KY GyAyT 3acachiBaTbCsl MYy3bIPbKH BO3-
nyxa.

B ycnexe sroro onbita (a Takxke W APYrUX ONBITOB NO TIHAPOAHHA-
MHKe) 0COGEHHO BaXKHOe 3HaueHHe HMeeT BEJIHYHHA BHIXOJHOIO OTBep-
CTHSl Y cauBHOH Tpy6ku. IlosToMy Hajmo oauH pas momo6paTh MOAXO-
JALIKMIA CTEKNAHHBIA HAaKOHEYHHK M XPaHHTb ero. MoxHO BOCMOJb30-
BaTbC KPAaHOM HJIM BHUHTOBLIM 3a)KHMOM Ha KOHIE C/MBHOH TpYOKH.

2. JleMOHCTpaLHIO ONMbITa C MOTOKOM BO3JYyXa, MPOXOASILIErO IO
TpyGe pa3HOro ceueHus, NPoOBOAAT C TeM ke npubopom. Ero pacnosna-
raloT TaKxe nepej KOHAEHCOPOM NPOEeKIHOHHOTO amnfapara, HO B Mepe-
BEPHYTOM T0JIOXKEHHH (MaHOMETPHUECKHMH TpyOKaMi BHH3) H MpoeLH-
pyloT Ha skpaH. OMoOpHLIH CTep:KeHb BBEPTHIBAIOT B 3apaHee IOAro-
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Puc. 1-80. YcraHoBka Ans AEMOHCTPAUMH paclpelieJieHHss JaBJje-
HHA B BO3AYLIHOM TOTOKE Pa3HOTO CeYyeHHs.

TOBJIeHHOe cOOKY npubopa oTBepCTHe € Hape3KoH H 3aXKHMaloT B Myd-
Te wraruBa (puc. 1-80).

Ha crosuke, yKkpemjeHHOM B peiiTepe NpPOEKLHOHHOTO annapara,
yCTaHaBJIHBAIOT NOJ NPHOGOPOM HeGOMBIIYI0 BaHHOYKY (85X 25X 35 Mm)
¢ ripo3pauHbIMH GOKOBHIMH CTeHKaMu. HanosiHsloT BaHHOUYKY BOAOH
TaK, YyTo6bl MaHOMeTpUYeCcKHe TPYOKH GbUIH NOTPYKeHH B Hee He Me-
Hee yeM HanoJoBuHy. Ha BbIXojHOH HuNnNenb HaJeBalOT DE3HHOBHIM
natpy6oK AnHHOH 5—7 cM, a Ha Apyroit — Tpy6Ky AnauHoit 30—50 cm.
Ha stoM 3aKaHyuBaeTcs MOATOTOBKA OMbITA.

IponyBator yepe3 KaHa1 BO3AyX PTOM H Ha 3KpaHe HaGioialor,
YTO B cpelHell MaHOMeTpUYeCKOH TpyOkKe YPOBEHb XXHIKOCTH 3aMeTHO
MoiHAMaeTCa, YTO CBHJETEeJNbCTBYeT 00 yMeHbIUEHHH JAaBJeHHS B Y3-
Koil yactTn KaHana. B xpafinnx ke TpyGKax ypoBHH OyIyT HUXKe, TaK
Kak JaBJieHHe B IUMPOKOiH 4acTh KaHaja GoJiblle.

IIpu yBeauueHHH CKOPOCTH BO3AYILHOIO NMOTOKA MOXHO HabJIOAaTh
BcachlBaoLlee JAefCTBHe CTPYH BO3JyXa: B cpeliHeH MaHOMeTpHUeCKOii
TpyOKe Boia OyJeT NMOAHUMATLCA AO KaHajla M MEJIKHMH KalisIMH BHI-
JIeTaTh U3 BRIXOJHOTO HuMnens. B TakoMm BHJe onbiT ABUTCA HEKOTOPO#H
NOJTOTOBKOH K JeMOHCTpalMH JeHCTBUSA MyJbBepH3aTopa.

OMNblT 47. YCTPOHCTBO U AENCTBME NYJNIbBEPU3ATOPA
M BOAOCTPYHHOIO HACOCA

OGopynoBaunue: 1) mynbBepH3aTop AeMOHCTPAUHOHHMBIH, 2) MOfesab BOJO-
CTpYHHOro Hacoca, 3) NMPOEKWHOHHbLIH annapar, 4) CKJISIHKa C BOJAOH eMKOCThIO 2 J
¢ Ty6ycoM BHH3Y, 5) MaHOMETp OTKPHITHI BOASIHON, 6) UMJAMHAD ANA NeMOHCTpALHH
YOpYroCTH rasos, 7) MOABLEMHBII CTONHK, 8) IUTATHB YHHBEPCAJbHbIH, 9) TPH pe3HHO-
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Bhle TPYOKH: ABe AnuHoi no 40—50 cM 1 ofHa
10—15 cM ¢ BHYTpeHHHM gHaMeTpoM 4—5 MM,
10) crakau ¢ mogkpaumenno#t Bogoit, 11) xioBera
IUISL CTOKA BOAH, 12) peannoBas rpyma OT rH-
rpomerpa, 13) manupoca, 14) BHHTOBOH 3aXHM.

ITpakTHyecKoe NpHMeHeHHe BCachl-
BAIOLIEr0 AeHCTBUA CTPYH pacKphiBaer-
C B ONKITaX C HYJbBEpH3aTOPOM H BO-
JOCTPYHHEIM HacOCOM.

1. TlynpBepusaTop AJA AEMOHCTpa-
ILUOHHBIX LleJell COGHPAIOT 10 PHCYH-
Puc. 1-81. Jlemoncrpamns aeficr- KY 1-81. TIpuGop cocrouT u3s crekisH-

BUA MYyJbBEPH3ATOPA. HBIX TpyGoK I U 2, KOTOpble COefHHS-

I0TCSl MO/ TIPSIMBIM YTJIOM TIPH NIOMOLILH

NPOCTOTO METAJ/THYECKOTO AepiKarens 3.
Ilupokas BepTHKaNbHast Tpy6ka nJHHOH 25 cM u AuameTpoM 15 MM
MMeeT CBepXY CTEeKJ/SHHbIH OTTAHYTHIH HaKOHEYHHMK, KOTODHIH MJIOT-
HO BCTaB/IseTCS Yepe3 DPe3HHOBYIO Npo6Ky. [opu3oHTanbHas [TpYG-
Ka JUIHHOH 12 cM M auaMeTpoM 6 MM HMeeT CyXKalolHHCA KOHell C BHYT-
PEHHHM IHaMeTpoM 2 MM, TpyOKa yKpeljsercss B JalKe IUTaTHBA, H
B TaKOM BHJie NPHGOp yCTaHaB/IHBaeTcA B CTOHKe 4 OT MOABEMHOTo CTO-
JHKa. 3akpemiss Janky IUTaTHBAa Ha pasHOfl BbICOTe B CTOiiKe,
MOXKHO GOJIblile MJIM MeHblIe NOrpyarh B BOJy BePTHKA/IbHYIO TPYG-
Ky, T. €. MEHAITb BLICOTY MOJAHMMAaeMOro CToJi6a XHAKOCTH.

Hns npopyBaHus Bo3lyxa Ha CBOGOAHLIN KOHEI FOPH30HTAJNBHOH
TPYGKH HaJleBalOT Pe3UHOBYIO TPYOGKY, KOTOPYIO COEAHHSIOT CO LITYyIie-
POM LHJIHHApPA 5, NPUMEHAEMOro il JEeMOHCTPAUUH YHPYrOCTH rasos.
Ilpu nBuxKeHHM NOPIIHA BHU3 BO3HHKAaeT JOCTaTOYHO CHJIBHAA CTPYA
BO3/lyXa, BhiGpachiBaeMass M3 TOpPH30HTaJbHOI TpyOKH. B pesysbra-
Te HaJl BHICTYMAIOIHM KOHLOM BepPTHKaJbHOH TPYOKH mosydaeTcs 1o-
HHXeHHOe JaBjeHue. Boja mopHuMaercs a0 camoro Bepxa (BbICO-
Ta — 20—25 cM), BTATHBaercst BO3AYIIHOH cTpyelt M pachsuisiercs
Ha MeJsIKHe GpbI3TH. Tak Kak o6beM MIHHAPA CPaBHHTENbHO HeGOMbLIOH
H CTPyA HAeT HeNnpoJOJIKMTe/bHOE BpeMs, TO OMNLIT HaA0 MNOBTOPHTH
HecKoJsIbKo pa3. ns GoJsiee AJMUTENBHOrO AeficTBHA npubopa MOXKHO
BMECTO UMJ/IMHIpPA BOCNOJB30BaThCSl (yTOONBLHOH KaMmepoi, KOTOPYIO
HaKayHBalOT NpH MOMOIUH PpYYHOro Hacoca M Hacoca KomoBckoro.

Boay B crakaHe cienyer mopkpacutb. Kpome Toro, »kesarenbHO
BOCMOJIb30BaThcsl MojcBeToM. Toraa pas6puisruBaemast cTpyst ocoGeH-
HO Xopowo OyneT BbIeISATbCA Ha TeMHOM (OHe KJIacCHOH JOCKH.

YcnemHoe mnpoBeieHHe OMNLITA C MNYJbBEPH3aTOPOM 3aBHCHT OT
NPaBUJIbHOTO B3aHMHOIO pacroJioxeHHs: TPYOOK B MeTalIHYeCKOM
Iepikarese, TAe OHH 3aKPETVISIOTCS He ¥eCTKO, a C JOCTaTOYHHIM Tpe-
HueM. [lepen onbitoM Hano 06paTuTh BHUMaHHe, 4TOGH OCb OPH30H-
TanbHOH TpyOku Gblia Ha YpOBHE BLICTYNAIOLIEro HaKOHEUHHKa Bep-
THKAJAbHOR TPYOKH H PACCTOSTHHE MEXKAY OTTSHYTHMH KOHIaMH 1—2 MM,
Ipoaysast BO3ayX MPOCTO PTOM M HEMHOTO M3MEHSS PacCTOSHHE Mex-
Ly KOoHHaMH TPYGOK, 106MBAIOTCS, YTOGbLI MPH CPaBHMTENbHO HEOGOJb-
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10N CKOPOCTH NMOTOKAa BOJAa B BepTHKaJbHOH TpyGKe NoAHHManach Ha
BO3MOXHO G6OJIBILYIO BBHICOTY.

2. Mogenr BojocTpyfiHOoro Hacoca (puc. 1-82), mpegHasHaueHHas
AJs yueOGHBIX llesiedl, BHINOJIHEHA M3 NPO3PayHONl MNJIACTHHKH OpraHH-
yeCKOro crekJa pasmepom 50X 50X 10 MM u npucrnoco6nena ajisi mpo-
eLMPOBaHHsA Ha 3KpaH. BHYTpH N/IaCTHHKH MMeeTCs KpyrJas IJocKas
KaMepa, COelHHEHHas C TpeMs HHMNeJNsAMH. Bxoano# Hunnens I 3a-
KaHYMBaeTCs B KamMepe HAaKOHeYHHKOM C Y3KHM oTBepcrHeM. [Iporus
Hero BCTaBJIEH BLIXOAHOHM Humnenb 2 ¢ 6osee HIHPOKUM KaHajoM, a
c60ky — Hunneap 3 aaa  orcoca. [lpnbop cHabkeH OMOPHLIM
CTepKHEM H JIeTKO 3aKpelJifieTcsl B IUTaTHBE HJH YCTaHaB/IHBaeTCH
Ha NOJCTaBKe BO BpeMs XpaHeHHS.

Uro6el nMoKasaTb YCTPOHCTBO U JeHcCTBHE BOAOCTPYHHOro Hacoca,
€ro npoeuHpylwr Ha skpad. IIpuGop ykpennsor Ha IUTaTHBe H NOMe-
ILAl0T Tnepel KOHAEHCOPOM MpPOEKIHOHHOTO annapara, Kak M0Ka3aHo
Ha pucyHke 1-82. Ilpu momomu o6rvekTHBa ¢ 0GOpOTHOH NpHU3MOH Ha
5KpaHe MNOJYy4aloT NpsiMoe H3o0paKeHHe W OOGBSCHSIOT PacloJioxeHHe
JleTanei.

3areM, BOCMOJIb30BaBIIHCh B KadecTBe HHIHMKAaTtopa JBIMOM OT
3aXKKEHHOM Nanupochl, KOTOPYIO HaleBalOT Ha HUMNNeNb 3, MOKa3hBa-
10T neficTBue nmpuGopa. Il1s 3TOro MeLTeHHO NPOAYBAIOT BO3LYX pe-
3HHOBOH rpyllel OT rUrpoMeTpa yepe3 BXojHoH Humneanb. Ha skpane
XOpOLIO BHJHO, KaK AbIM NOCTYIAeT 4epe3d HUMMeNb OTCOCAa B KaMepy,
a 3areM, YyBJeKaeMbll BO3AYLIHBIM IIOTOKOM, BRIXOAMT HapyxYy.
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Puc. 1-82. HemoncTpauus yCTpoHcTBa M npuHUMNA ACHCTBHS MOJEJH
BOZOCTPYHHOro Hacoca.

91



Hanee peMoHCTpHPYIOT Aefict-
BHE 3TOT0 e BOJOCTPYHHOro Haco-
ca co cTpyeit BOJibl H MAaHOMETPOM.
CKJISIHKY € BOJOH YCTaHaBJIHBAIOT
Ha MOAbEMHOM CTOJIMKE, KOTOPBbIit
3aKpemsioT B MydTe Ha cTepxHe
wraruBa (puc. 1-83). Ha Buixon-
HOM HUINNEJb HaJIeBalOT Pe3HHOBYIO
TpYyOKy nnuHo# 10—15 cM u BHY-
TPeHHUM IHaMeTpoM 4—5 MM H
HampabJ/ISlOT ee B KIOBETY AJIfl CTO-
Ka Boanl. K Hunmeso orcoca npu-
COeIUHSIOT MaHOMETP.

OTKpBIBAIOT KpaH HJIH BHH-
TOBOH 3a)KHM IOJIHOCTBIO M MY-
ckator Bopy. [lo MaHomerpy Ha-
6JII0Jal0T 32 MOHHXKEHHEM JlaBJie-
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Puc. 1.83. [emonctpauns nxeicrems HHA, KOTOpoe jocruraer 15—
BOJOCTPYHHOrO Hacoca. —20 cM Bogn. cT.

OMNbBIT 43. PACNPERENEHUE RABREHMA B CTPYE BO3IYXA

O6opynoBanue: 1) Be JerkHe H3OCHYTHIE MJIACTHHBL HA OTIOPHON BHJKE,
2) BO3AYXOLyBKa, 3) CTeK/siHHAs TPYGKa C KOMbLUEBOH HACAZKOH H KaPTOHHBIM JUCKOM,
4) mofies1b 10Ma C OTKHAHON KpbiLIelt, 5) TaTHB YHUBEPCAJIbHBII,6) BOPOHKA CTEK/IsHHAS
auamerpoM 70—100 MM, 7) weanyJaOHAHLIN IIAPUK OT HACTOJNLHOIO TEHHHCA.

Pue. 1-84. IlemoucTpauus

$8BHCHMOCTH IaBJIEHHH OT

CKOPOATH BO3AYWHOro MO-
TOKa.
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YMeHbIIEHHEM JaBJeHHs B BO3IYIUHOM
CTpye OOBSICHSIIOT MHOTHe SIBJIEHHUS, KOTOpbIe
Ha TepBhI B3NIAA KaxXyTcd MapajoKcalb-
HbIMH. K TaKHUM SIBEHHSIM OTHOCATCS OIH-
CaHHbIE HUXKE OIbITHI.

1. JIBe Jerkue H3OTHYThle MJIACTHHBL
pa3mepom 100X 160 MM u3 Gesioii KecTH HJIH
aJIIOMHHHUSI CBOGOZHO INOJBELIHBAIOT Ha BEeTBH
BUMKU C paccrosinieM 4—5 cM olHa OT Apy-
roit (puc. 1-84). CrepxeHb (pyuKy) BHJKH
3aXKHMaloT B My(dTe IITaTHBA TakK, 4TOObl B
CTOPOHY KJIacca MJACTHHE GhUH OGpatieHbl
CBOMMH TOPLIAMH H BHJHO ObLIO, YTO BBIMYK-
JIOCTH HanpaBJleHbl HaBCTpeuy ApYyr Ipyry.
Ceepxy IUTaTHBAa Ha pacCTOSTHHH MpPHGIH3HU-
TesbHO 15—20 cM OT NJIaCTHH YKpemIsiioT
BO3/lyXO/yBKY.

HanpasnsioT BO3AYLIHBI NOTOK BJOJb
H30THYTHIX BHYTPb ILIacTHH. Bcaencrsue
CyXKeHHsl TOTOKa JaBJieHHe MexAay mJac-
THHAMH YMeHbIIaeTcs, H Mo AeHCTBHEeM 60-
Jiee BBICOKOTO aTMOoc(epHOro AaBJjeHHs CHa-
PYyXH OHH 3aMeTHO CO/MUXKAIOTCSA, XOTA yua-



jpecs 4acTo NpeinosiaraiorT yBuieTb 06-
paTHOe sIBJIEHHE. IIpu pocrarouno GoJb-
wofi CKOPOCTH MOTOKA IVIaCTHHBLI HauHHa-
0T yAapATb APYT APYra H OTCKaKHBaTh,
TaK KaKk NPH CONPHKOCHOBEHHH BO3AYLI-
Hbil TOTOK MeXAYy HHMH NepHOAHYeCKH
npepbiBaeTcs.

2. Ha pucynke 1-85 mnokasan camo-
nenbHbIH npuGop. OH COCTOMT M3 CTek-
aauHOl TpyOkM I maunoft 20—25 cm w
IMaMeTpoM 7—8 MM, KOJbLEBOH HacaakH
2, u3 npo6kn auamerpom 40—50 MM u
JIETKOr0 KapTOHHOTO JMCKa 3 AuaMeTpoM
npubausurensio 70 MM, TpyOka noux-
Ha NJIOTHO BXOJMTb B OTBEPCTHe IpPOGKH
¥ He BHICTYNaTh 32 €e HHXKHIOIO MOBepX-
HocTb. B nenrpe aucka ykpenseH HeGosb-
woil Jierkuii JepeBFHHEIH cTepxeHeK 4
InuaMerpoM 2—3 MM H AauHoi 50—60 MM,
a Ha KOJIbLIeBOH HacajKe — TPH OMNOPEI
(roJIOBKH HeGOoJIbIIKHX, BOMTHIX B NpPOOKY
reosjeit).

Cravana NoxasblBalOT y4alluMCs, YTO
KapTOHHBI JUCK HHYeM CHH3Yy He ylep-
’KHUBAETCA: CTepXKEHEK CBOGOIHO BXORHUT
B TpYGKY H sBJsieTcs JIHIb HanpasJsio-
UM, YTOOB! AUCK He CMEULAJICA B CTOPOHBI.
3areM, nojiiep:xKHBas NHCK PYKOH Ha pac-
CTOSITHHM OKOJI0 1 cM OT KOHuUa TPyOKH,
CHJIBHO MPOAYBAlOT 4Yepe3 Hee BO3AYX H
pyxy otHumaior. [Ipu stoM Habawopator, Puc. 1-86.

KaK JMCK NpHMOAHMMaeTcsi K TpyOke H
YAep:KHBAeTC y ee HHXXKHEro KOHLa BCe BpeMs, TNOKa NpoAyBaercs
BO31YX. «

[Nocne nmepBoro onbiTa ¢ NIaCTHHAMM yualiuecs Jerko MOHHMAIOT,
yro GOJiblLIas CKOPOCTh MCTEUEHHS BO3JyXa B INe/Nb MEXAY AHCKOM H
KOJ/IbIEBO/ HacalKoil BLI3bIBaeT MOHUXKEHHE NaBJeHHA MEXAY HHUMH H
aTMoc(epHOe AaBieHHe CHH3Y TPHXKUMAaeT KapTOHHHIA JMCK K TpyOke.

3. Ilono6HbI ONBIT MOXKHO TNpoOAeNaTb C JeFKHM LeJJyJOUTHbIM
I1apuKOM B CTeKnsHHOH BopoHKe (puc. 1-86). Illapuk KnanyT Ha pyKy
Y BBOJAT €ro CHH3y B BOPOHKY, CJerKa u3rubas JaloHb U npHOIHKas
LIapHK K BXOLHOH TpyGKe Ha paccTosiHHe 2—3 cM. 3aTeM CHJIBHO Ipo-
LyBalOT BO3/yX Yepe3 TPYOKYy W HabJIOAAIOT, KK LIApPHK NMOJHHMAETCA
BHYTpPb KOHYCa BOPOHKH, Tlle co3jaeTcsl MOHHKeHHoe naBieHue. Crer-
Ka BHOpUpYA, LIAPHK YJep:KHBAeTCHA TaM, NOKa HIET CTpys BO3JyXa.

BubpupoBaHHe 00bsicHsIeTCA c/eyIOWHMH Nlep HOAHUECKU OBTOPAIO-
uumucs sisneHnsivH. 1llapuk, Kacasicb CTeHOK BOPOHKH, NpepbiBaeT
RO3AYLIHBIA MOTOK M HayMHaeT Majarb. B 3To Bpems cTpys BO3jpyxa
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Puc. 1-87. Hemonctpauus
«CpbiBa» KPBILIH.

BOCCTaHAB/IUBAETCA, JaB/leHHe MEXKAYy BODOHKOH M INaDHKOM OMNATb
yMeHblaeTc H OH CHOBAa BTATUBAETCH BBEpX.

4. Tlone3Ho nokasaTb, KaK YyMeHblUEHHe NaB/JEHHS HaJl KpbIlue#H
JoMa NpH GOJBIIOA CKOPOCTH BeTpa MPHBOAHT K CPLIBY KpbiluH. Ilas
STOTO H3rOoTaBJHBAIOT HeGO/BIIYIO MOJEIb IOMA € KapPTOHHOMH Kpbilled,
NPHKpPEIJIeHHOM C TOMOLIbIO CNUUBI JIHUIL BAOAb SKOHbKa» TaK, 4YTO
06e yacTH KpHIUK MOTYT CBOGOAHO neperu0aThbcsi BBepXy Ha rpeGHe.

Hanpasasior BO3AyLIHEIH MOTOK OT BO3AYXOAYBKH Ha KpHIY MO-
Jleld H NOCTENeHHO YBeJHYHBAIOT ero ckopocthb (puc. 1-87). Ilpu stom
Ta CTOPOHA KPHIUIH, KOTOopasi ofpaiieHa K BO3LyXOAyBKe, MPHKHMAeT-
Csl TIOTOKOM, a JApyras NpH HEKOTOPOil CKOPOCTH TMOTOKA NpHIOAHHMA-
€TCA U pacnosaraeTcsi rOpH3OHTa/JbHO B HamNpaBJeHUH MOTOKA.

OMbIT 49. MAPEHME WAPHUKA B BO3AYUWIHOM NOTOKE

O6opyxnoBanue: 1) Bo3aRyXogyska, 2) TpeHora oT yHHBEpCaJbHOrO HITa-
THBA, 3) WApHK UEJNNYJOHAHHIA AuamerpoM 30—35 MM u Maccoit 1,5—2 r, 4) xumu-
YeCKHit CTaKaH.

[NonnxeHHeM cTaTHYeCKOro AaBjieHHs B BO3AYLIHOM MOTOKe (CM.
NpelbiAyHA ONbIT) 0OBACHAIOT NapeHHe B HeM JIErKoro LeJJyJOHA-
Horo mapHuka. Uro6bl MpoJeMOHCTPUPOBATh 3TOT OMBIT, YCTaHAB/AHBA-
10T  BO3AYXOAYBKY BbIXONHbLIM OTBEpPCTHEM BEepPTHKAJbHO  BBepX
(puc. 1-88). Dnexrpoxasuraresb BKIIOYAIOT CHaYa/la He HA MOJIHOE YHC/IO
o6opoToB. B ycraHOBHBIIHICA BO3AYLIHBIH MOTOK BHOCAT IIAPHK Ha
HEKOTODOM pAacCTOSTHUH OT BBLIXOJHOIO OTBEPCTHS BO3AYXOAYBKH H
ornyckator ero, Illapuk napur (BHCHT) B BO3JLYLIHOM MOTOKE.

JleMOHCTpanuio 3TOrO OMBITA MOXKHO HayaTh M HECKOJIBKO HHaue.
He Bk/oyas 3/1ekTpoABHIaTe/ b, NMOMOXKHUTh IAPUK HA PELIETKY BbIXOA-
HOTO OTBEPCTHA BO3AYXOAYBKH. 3areM BKJ/IOYHTb TOK H NOHEMHOTY
NOBHILATh HampsixkeHHe 10 HopMaabHoro. IIpu sToM CKOpocTh NMOTOKA
6yleT yBeJHYHBATbCH, a LIADHK NOCTENEeHHO NMOJHHMATHCA ¥ MAapHUThb
B BO3/yXe.

Jasee MemJIeHHO MepeiBHTalOT BCIO YCTAaHOBKY C BO3LYyXOAYBKOH
no crony. lllapuk cienyer 3a NoToKoM.

OGBACHSAIOT yualMMCs, YTO TAaKO€ YCTOHUMBOE IMOJIOXKEHHE ILapH-
Ka B BO3/lyXe co3jaerca 6/arojaps HaJHYHIO B OTOKe GOKOBOTO yMeHb-
IIEHHOIO CTAaTHYECKOIo NaB/eHHA. ATMochepHOe HaB/eHHe MpeBbilIaeT
cratiyeckoe. CHaa TsKeCTH, JEHCTByOLIAsl Ha LIAPHK, YpaBHOBELIU-
BaeTCA CHJOH JHHAMHYECKOTO JaBJIEHHUS.

IMocae sroro, cierka ociaGuB BHHTHI KperJIeHUsI BO3AYXONAyBKH Ha
KPOHILUTEAHE 3/1eKTPOABUIATe/s, MeJIeHHO NOBOPAYHBAIOT ee Ha He-
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Puc. 1-88. IlemoncTpauus mnapenus Puc. 1-89.
IWIaPHKa B BOSAYIIHOM NOTOKe.

KOTOpHIT yroa (a0 45°) 1 Ha6m0fal0T, Kak IIapUK NMPOROJKAET BHCETh
B BO3/lyXe NPH HaK/IOHHOM HaNpaBJIeHHH NOTOKa. B sToM cayuae cuia

TAXKECTH P ypaBHoaemuBae'rca nojacachiBalomiuM lIeHCTBHeM CTpYyH

MOTOKa (CHJa Fl) H JHHaMHYeCKHM JaBJeHHeM (CHJa F,, puc. 1-88,
cJ1eBa).

B 3ak.ioueHHe nosie3HO NpPOAEMOHCTPHpOBaTh o6pa3oBaHue ofna-
" CTH NOHHXKEHHOTO JIaBjIeHUs NPH CyKHBAHMH BO3LYILHOTIO MOTOKA C IO~
MOLUBIO KaKOro-1u6o H3OTHYTOTO NpefiMeTa, HaNnpHMep NOBEpPXHOCTH
XHMHYecKoro crakasa. IToxHocsar ¢ TIPOTHBOTIOJIOKHOM CTOPOHE! NOTO-
Ka GOKOBOM MOBEPXHOCTBIO JIMTPOBHI XMMHUECKuil cTakaH (puc. 1-89).
INocrenenHo npuGnuxkasi ero K IIapHKy, HaG/IIONAI0T, KaK MOCIEAHHI
NIPUTATHBAETCS K CTaKaHy: C YMEHbLIEHHEM CeueHHs MOTOKa YBeJH-
UHBaeTCsl CKOPOCTh, YMEHBILAeTCsl JaBJeHHe H IIapHK BTArMBaercs
B 5Ty 00J1aCTb.

Y1apHBLIHCh O CTEHKY CTaKaHa IIapHK TpepbiBaeT MOTOK H OT-
CKaKUBaeT; ONfATb o0pa3yercs Y3KHWil NMOTOK C yMeHbLIEHHLIM JaBJe-
HHeM, KyJa BHOBb BTSIHETCS IapHK, ¥ T. . B pesyabrare Oyner us-
IaBaThCsAl NOCTaTOYHO TPOMKHE 3BYK OT CPaBHHTe/bHO 4acCTHIX YJAapoB
lIapHKa MO CTakaHy.

B onmHcaHHBLIX ONBITaX BMECTO LE/JIYJOHJHOTO HMIapHKa MOXKHO MpH-
MEeHSATb CaMOJeJIbHBIH JIErKHil IapHK M3 KOPKOBO# Npo6kH, 06TOUHB ee
CHayajla HanH/JbLHUKOM, a 3aTeM MeJIKOH HaxjauHoil Gymaroi,

95



ONbIT 50. NOABEMHASA CUIIA KPHINNTA CAMOJIETA

OGopyaoBauue: 1) Moienb Kpbiia Ha NOACTaBKe, 2) BO3AYXOLYBKa,
3) MHKPOMaHOMETpP ¢ TPYGKOi-30HAOM, 4) BeCHl HepaBHOIMJIEYHe YYBCTBHTE/IbHLIE.

Mojenp Kpbila H3rOTOBJSETCH M3 TOHKOH IVIACTHHKH aJIlOMMHUSI
uau xKectu pasmepom 140 X 50 mM. TTpoduas Kpbiia HMeeT BepXHIOIO Bbi-
MyKAYI0 ¥ HHXKHIOIO IIOCKYIO NMOBEpPXHOCThb. ISl yCTaHOBKH Ha mnoa-
CcTaBKE€ MM Ha BecaX MOJENb CHaGXKeHa JlepiKaTeJeM H3 IMpPOBOJIOKI
auamerpoM 1,5 MM, usorsyroit nox npsameiM yrioM. OIuH KoHel jep-
JKarte/isl BCTaB/ISeTCA B OTOTHYThle YIUKH, PacnoJioxKeHHble no Gokam
MOJENH, U SBJISETCS OChlO, COBmajawoulell ¢ meHTpoM Tsixkectu. Cso-
GoIHbII KOHEWl Aepxarensi uMeer AnuHY 105 MM M cayxur ais ycra-
HOBKH mpu6opa B mojcTaBKe. Moje/nb ¢ JIOCTaTOYHbIM TPEeHHEM yAep-
XHBaeTCsl Ha Jepxkarelle H MOXKeT ObiTb MOBEPHYTa BOKPYI OCH.

s oneita npubop ycTaHaBAHBalOT Ha paccrosiHuu 20—25 cm
OT BBIXOJHOTO OTBepCcTHA Bo3ayxonyBkH (puc. 1-90). Ilpu stom oGpa-
AT BHUMAHHE YYallUXCs, YTO HIKHAS IJIOCKOCTh MapasijieibHa
BO3AYLIHOMY NOTOKY (YroJl aTaku paBeH HyJ0). BKuoualor Bo3jpyxo-
JyBKY H TpYGKON-30HIOM, COeJMHEHHBIM C MHUKDPOMaHOMETPOM, OIpe-
JeJSI0T BeJIMYMHY CTaTHYeCKOro JaB/eHHsi Hal M NMOX KpblioMm. Tpyo6-
KY-30H]l paclo/iaraloT W30THYTHIM KOHIIOM NapajieslbHO BO3AYILHOMY
TIOTOKY CHauaja BOJIM3M BepXHell NOBEPXHOCTH Kphlia (Ha ee GoJec
BBIMYKJIOM YacTH) ¥ HaGMIONAIOT NMOHMWXKEeHHe NaBJeHHs Ha 4—5 MM Boj.
CT. IPOTHUB aTMoc(epHOro.

3areM nepeHocAT TpyOGKY-30HA MOA KPBUIO U OGHAPYKHBAIOT, YTO
3lech flaBJeHHe NMOYTH PaBHO aTMochepHOMY, a HECKOJbKO GiHxKe K
3aiHeil KPOMKe Kphula Jaxe Bbiille aTMochepHoro Ha 1—2 MM Boj. CT.

Taxkum o6pasoM yGeKpaloTcst, YTO Pa3sHOCTh AABJEHHH Hal H NOJ
KPBUIOM 06GYCJIOB/IHBaeT MOABEMHYIO CHIY KPhUIa.

IMocne atoro ycraHaBiIMBalOT MOAENb Ha BecaX, Kak NOKa3aHO Ha
pucynke 1-91, C mnomoupi0 NPOTHBOBECA YPaBHOBELIHBAIOT BeCHL.

Puc. 1-90. YcranoBKka AJIfl HCC/EL0BAaHUS JABNEHHS HAL H MOA KPhIIOM.
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Puc. 1-91. CpaBHenue MOLBEMHON CHJLI
H J1060BOro CONPOTHBEHHS KPhLIa.

Hamnpas/isior BO3AYWIHBIA NOTOK
Ha MOJelb Kpbula M HaGJIOAaIoT,
Kak oHa nojauumaercs BeepX. CHo-
Ba NPHBOAAT BeCH B PaBHOBeCHe,
yro6bl MOJEJb 3aHA/a HCXOXHOe
10JI0XKeHHe, U ONpefessioT BesH-
uHHYy noabeMHOH cuibl. IloBepThl-
BalOT MOJeJb BOKPYI H30THYTOTO
KOHIla JepxaTensi, KaK NOKa3aHO
Ha pucyHKe 1-91 nyHkTHpoM, u
BO3AYIUHBIH TMOTOK HaMNpaBJ/siOT
ropusoHTanbHo. Ilpu Toil ke cKo-
pPOCTH BO3[yLIHOTO NOTOKa OIpe-
JeJSI0T BeJHYHHY J060BOro CO-
npotusyenus. [lenaioT BHBOJ, UTO
OHO MeHbIle MNONbEMHOH CHJIBI
Kpblla camoJieTa.

JleMOHCTpauUHIO MOXbEMHOH CHJIBI M JIOGOBOTO CONMPOTHBJEHHS TIO-
JIE3HO TOKa3aTh W MPH HEKOTOPBIX MNMOJIOMKHUTEIbHBIX yriaX aTaku, IJs
Yero BO BPEMs ONbiTa MOJAe/b CJerka NOBePTHIBAIOT Ha Jepxarele.

4 3akas 438



MOJEKYNIIPHAS ®U3UKA

K npuGopam, KoTopbie NPHMEHAIOTCS B STOH IJiaBe M HOCAT YHH-
BepCaJbHEIl XapaKTep, OTHOCATCS: JeMOHCTPAllHOHHBIH raJibBAaHOMETP C
TepMonapo#, JeMOHCTPALlKOHHEBI! MAHOMETD, METaJJIM4ECKHH MHKpOMa-
HOMETP M H3MepUTeNb MaJsbIX NepeMellleHHi.

JemoncTpaunonnniit raabsamometp M1032'. Tepmonapa u cneuu-
ajbHasg TeMNepaTypHas IiKaja K TaJbBaHOMETPY He NpPHJIaraorcs.
MoXHO BOCMOJIb30BaTbCA TepMoOnapoil H3 JlaGopaTopHOro HaGopa, BbI-
NyCKaeMoro MPOMBILIJIEHHOCTbIO, HJIH H3TOTOBHTb CaMHM B LUKOJbHOI
MacTepcKoH.

Tepmonapy genaloT M3 JBYX MpPOBOJOK — KOHCTAaHTaHOBOH (oT
CTaporo peocraTa) H KeJe3HOH, NpelBapHTe/]bHO OTONCKEHHOH. Jlua-
MeTpP NpOBOJOK paBeH npubiusutensbHo 0,3 MM, a JIHHA — OKOJO
150 mM. KoHUEI NpOBOJIOK CHAauajsa CKPYYMBAIOT, a 3aTeM HJs Halex-
HOCTH KOHTaKTa CBapHBAIOT B 3JeKTPHuecko Ayroeofl jammne. Cso-
GoiHble KOHIBI NPOBOJMIOK SaKpemJsloT B H30JHPOBaHHOH KOJIOAKe C
JABYMSI 3a:KHMMaMH.

lanbBaHOMeTp, coenuHeHHBIH ¢ TaKOH TepPMoONapoH, SiB/sieTcH BeCbMa
YYBCTBHTEJNbHBIM HHIMKAaTOPOM, PETHCTPHPYIOWIMM HE3HAUHTEeNbHEIE
U3MEHeHHMs] TeMNepaTyphl, M HaXOAHUT NpPHMEHeHHE B psle ONbLITOB.

Jlast M3roToBJIEHHsI TeMNepaTypHO!H LIKaJbl BHIPE3alOT H3 IJIOTHOM
6ymaru nosocky pasmepoM 300 X 80 mm. Onuu ee kpaii 3aru6awT u
NOJIOCKY HalileBalOT Ha WKaly rajlbBAHOMETPA B KauecTBe NOAJOXKKH
6ynyliell IIKaJsl TEPMOMETpA.

Ins rpajyMpoBKH IIKaJbl CTaBAIT NEPEKIIOYATeNb UYBCTBHTEJb-
HOCTH rajibBaHOMeTpa B mosoxkeHue «X10» M X ero saxumam npuco-
€ HHSIOT TepMonapy yepes JONOJHHTEIbHBIA NPOBOJIOYHLIA MepeMeHHbIi
pesuctop comporusnendeM 30 Om, Kak nokasaHo mo cxeme (puc. 2-1).
3areM CHau TepMomaphl MOTPYHKAIOT B TAIOUM el PAAOM C XKHAKOCT-
HeIM TepMomeTpoM. Korna mnocaepnnii nokaxer 0 °C, KoppeKTopom

1 CMm.: «Dusuka B mkoner, 1973, Ne 6, c. 76.
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puc. 2-1. CxeMa 3jekTpHuec-
KOTO TepMOMETpa.

yCTaHABJHBAIOT  CBETOBOH
yKasaTe/b  TajibBaHOMETpa
Ha JIeBbll Kpall NORJIOXKKH
H AeNaloT KapaHjalloM Hy-
JIEBYIO OTMETKY.

Ilocnie sToro Tepmonapy

M TepMOMETp IIOMEINaloT B
KHOALLYI0 BOAY H, KOoraa Puc. 2-2. leMoHCTpaLHOHHBLI ralbBaHO-
TepmoMeTp mnokaxet 100 °C, merp M1032 ¢ rtepmonapoit.
IJIaBHO YMEHbLIAIOT COMNpPO-
THBJIEHHE De3HCTOpa TaK, 4ToGbl CBETOBOMH yKa3aTesb NepeMeCcTHJICA Ha
NpaBbli KOHEL NOJJIONKKH, IAe AeaaloT BTOpYlo oTMeTKy. Pasjenus
NnoJydeHHHH y4acTok Ha 20 paBHBIX JeneHHH, HaHOCAT IUTPHXH TYIUBIO
4 OUH(POBLIBAIOT HX.

C Taxoil mKaNOil H PE3UCTOPOM FajbBaHOMETP CTAHOBHTCH 3JEKT-
pHYECKHM TepMoMeTpoM (pHc. 2-2), obecneyHBAIOIIHM H3MEDPEHHS TeM-
nepatyprl B uHTepBajsie 0—100 °C ¢ ueHnoit senennsa 5 °C. Ecau nepe-
KJIOUHTh PEryJifATOp YyBCTBHTEJLHOCTH TaJibBAHOMETPA B MOJIOXKEHHE
«X 1», To Besa wKana 6yaer cocraBastb 10 °C ¢ uenoit genenus 0,5 °C.
OueBHpHO, BO BpeMms TPafyHPOBKH MOXHO NOKOGPaTh NMepeMeHHEIM pe-
3HCTOPOM TaKoe CONpPOTHBJIEHHE, IPH KOTOPOM BCH IIKaja OyAeT paBHa
40 °C ¢ uenoit menenus 2 °C.

Hacrpoiika npuGopa u ero npuMeHeHHe B KadyecTBe HHAMKATOPa
H TepMoMeTpa NMOAPOGHO ONHMCaHH B ombite 571,

JleMOHCTPAUHOHHBIA METaJ/IHYECKHA MAHOMETP OTKPHITOrO THINA
B HacTosiiee BpeMsi BhinmycKaercs I'naByurexnpomea. ITpubGop Hmeer
Gonbmrylo paBHOMepHYIO IIKany (npexennl uamepenust 0—6 ar) ¢ ue-
HOH nenenus 0,5 aT, 6O/BLIYIO CTPEJIKY H CMOHTHPOBaH Ha YCTOHUYHBOMH
CTOfiKe ¢ IByMsi KpaHaMH U TpeHoroi (puc. 2-3). [IpuMeHsieTcs: AEMOH-
CTPalHOHHBIA MaHOMETP TVIaBHHIM 06pa3oM AJisl H3YydYeHUs YyCTPOHCTBa
W NpHHUHNA ReHCTBHSA TeXHHYECKOTO MaHOMETpa H B OTPaHHYEHHOM
Kpyre onnitoB, rae TpeGyioTcsi CPaBHHTeJIbHO rpyOble H3MepeHHs 3a
TipefeniamMu ogHoi aTMoctdephl. 3HaunTeabHO GoJibliee IPHMEHEHHEe B Pas3-
JIHYHBIX IUKOMbHBIX OMBITAX HaXOAHT APYTofi MaHOMETP, BbillyCKaeMbIi

———

! Ina wuamepenns TeMIepaTyps MOXKHO BOCTOJIb30BATBCA H TaJIbBAHOMETPOM
Laasyurexnpoma ¢ TepmoGatapeeit (cm.: JleMoHcTpanuoHubie ombitH B VI—VII
knaccax cpefuedt wkonw. Iox pex. A. A TTokposckoro. M., 1974, ra. 1V, § 1).
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Puc. 2-3. Iemoncrpaunonnfi Puc. 2-4. JleMORCTpaLHOHHbIH
maHoMerp I'naByurexmpoma. MaHOMETp C MpelesoM us-
mepenns 0—1,6 ar.

CMeNMaJH3UPOBAHHON NpoMblIeHHOCThI0  (pHC. 2-4). OH  uMeer
WKany AHamerpoM 140 mM, mpepenst usmepenus ot 0 jo 1,6 ar, ueny
nenenua 0,05 ar u oundpoBky uyepes kaxzapie 0,2 ar. IIpuGop npume-
HeeTcA AJisi H3MEPEHHA JABJEHHH KaK GOnbUIHX, TaK H MEHbIIUX aT-
Mocgepsl ¢ yKa3aHHOH TOYHOCTDIO.

CpaBHHTENbHO KPYNHbIE Ae/IeHHs LIKaJbl, KPYIHbe UHPLI U CTpe-
Ka XOpOLIO BHAHBI H3JaJIH, a Tpefesbl H3MepeHHs! NPHOOpPa M TOYHOCTh
AIBJISIIOTCA BIIOJIHE NOAXOAALIMMH AAs AEMOHCTpPalHOHHbIX neneil. Ilo-
3TOMY NPHOOP MOXET HNPHMEHATHCS B IIKOJIBHBIX JeMOHCTPAlMOHHBIX
onbiTax 6€3 BCAKHX M3MEHEHHH H Nepefenokt.

ExuncTBeHHOE HeyfoOCTBO COCTOMT B TOM, YTO MaHOMETP BhINYyC-
Kaerca  6e3 crtoiikH. OfHakKo 3TOT HEAOCTAaTOK JeErkKko Yycrpa-
HHM: K DpHOOPY XOpOIIO NMOAXOAUT CTOMKA OT OTKPHITOrO JAEeMOHCTpa-
HHOHHOTO MaHoMerpa ['JiaByurexnpoma.

MeTananyeckuit MuHKpomaHomeTp (puc. 2-5) 3aMeHsIeT KHIAKOCTHEIH
MaHOMeTP H JlaeT BO3MOXHOCTb HAIVISIAHO M3MepAThb NABJEHHs B Ipe-
penax or —20 n0 +20 MM BOA. CT. ¢ TOYHOCTBIO O 1 MM.

Hameputenr manbix nepememenuit (puc. 2-6) meificTByer Ha cxkKarHe
H pacTsiXeHHe (WKaja HMeeT JiBe OUU(POBKH) M JaeT BO3MOXHOCTb
H3MepATh paccTosiHusa He Gosee 10 MM ¢ Tounocthio 0,01 mM. Ha o6par-

! ITo mKanaM MaHOMETPOB MOKa3aHHA CHMMAIOTCA B aTMochepax (Ha MIKanax
yue6HbIX npnGOpPOB CTOMT Krc/cM?), YTO NMPH BHIYHC/EHHSX JIEPKO NepPeBOAMTCH B efi-
nnust CH: 1at okpyraenno pasna 100 000 H/m2
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Puc. 2-5. MukpoMaHnometp Me- Puc. 2-6. Hamepurens maisix:
TaJINYeCKH . nepeMelleHH .

HOH cTOpOHe npHbopa HMeeTCsh HeGosbLIOH ONMOPHBIA CTepXeHb, MO3BO-
JISIOUHH 3aKpemaaTbh H3MepHTesNb B MyJTe OT YHHBEpPCaJbHOTO IuTa-
THBA.

§ 1. OCHOBbl MOJIEKYJNIAPHO-KMHETUYECKOW TEOPUM

ONbIT51. MEXAHUWYECKASt MOAENL BPOYHOBCKOIO ABMYKEHMS

O6opyanoBanue: I) npubop AN AeMOHCTPAaUHH MOAEH GDOYHOBCKOIO
IBHXKEHHS, 2) MPOEKUHOHHHI anmapat ¢ NpHCNoco6ieHHeM IJISi TOPH3OHTAJbHOIO
npoeunpoBanns, 3) KUHOMPOEKTOp, 4) KHHOKO/bLOBKA «BpoyHOBCKOe HBHMIKeHHe»!,

Pacnpocrpanennslit tWKoMbHEI npubop (puc. 2-7) ycTaHaBJHBalOT
Ha MPOEKLUHOHHOM anmapaTe, NOATOTOBJE€HHOM IJSi TOPH30HTAJbHOTO
npoenupoBanua. Hax npuHGopoM 3akpemyisiiorT 06BEKTHB C IJIOCKHM
3epkajsioM MM o6opoTHoi npusMoil (puc. 2-8). Ilpoeuupytor nputop,
JLoOHBasACh PEe3KOCTH H306PaXKEHHS CTaIbHBIX MIAPHKOB WJH PE3HHOBOH
npo6KH. OGBACHAIOT YyalUMcsl YCTPOHCTBO npHOOpa, MOAeNHpYio-
l1iero 6poyHOBCKOe ABHXKEHHE, obpalliasi BAHMaHHe Ha OCHOBHbIE IeTaJIH:
KOJIbIIO M3 MJIOCKOH NPYKHHBI, YAAPHBIH MeXaHH3M, CTa/bHEIE IIADHKH,
H300paxkaloliye MOJIEKYJbl, H HEeGOJbILYI0 Pe3HHOBYIO NPOOKY — ua-
CTHUY ¢ GoJsbliefi Maccoil, YeM HIapHKH.

1 Monekysnl H MoeKyaspHoe JBHxkenHe. 2 4. (3 dparm.). JleHuurpaackas KuHo-
CTyNus Hay4yHO-NonyAspHEIX GHABMOB, 1970. IIpofOMKHTENBHOCTL AEMOHCTPALHH —
MHH.
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Puc. 2-7. IlpuGop Ans

ZeMOHCTDAIMH  MoAe/H

6pOyHOBCKOro  ABHXKE-
HHSA

| — MeTajJsHyecKaa pa-
ma; 2 — crajbHas IJoC-
Kasl MpyXHHa; 3 — yAap-
HHft MéXaHu3M C 3y6uar-
Ko#t, yRapHHKoM H Dpyd-
Koft; 4—ckoba ansi Kpefr-
NeHusa npubopa Ha Npo-
eKuHOHHOM ammnapare.

UroGhl mpyXHHa Oblla XOpOILO BHIHA HAa 3KpaHe, Ha Hee CJerka
Ha)XMMaloT CO CTOPOHBI YAapHHKa BHYTPb, K LEHTPY Kojbla. [Tone3no
TakXKe BO30yAMTb NPYKHHY NPOCTHIM IIENYKOM OT PYKH H TOKasarb,
KaK OTCKaKHBalOT OT Hee OT/EJbHEIE LIapHKH.

3areM BpalalOT pyuyKy YAAapHOro MeXaHH3Ma, H yyaluecs CJbILAT
XapaKTepHblii 3BYK OT yAapHHKa. OXHOBpPEMEHHO C 3THM OHH BHAAT
Ha 3KpaHe, Kak MoJ BJAHSHHEM GBICTPOTO XaOTHYECKOro ABHXKEHHs Lua-
PHKOB, HMHTHPYIOUIETO ABHXKEHHE MOJIEKYJ, COBeplIaeT Gecrnopsaoy-
Hoe npuxeHHe npobka. OHa nepemelnaercsl BCJEACTBHE OXHOBPEMEHHOM
60MO6apAHPOBKH HECKOJbKHMH IuapuKamu. [Ipubau3utesnbHasi KapTHHA
OJ\HOTO H3 MOMEHTOB, HabJilolaeMbiX Ha 3KpaHe, NMpEACTaBJeHa HAa pH-
cyHKe 2-9.

Bepxnee creks0 npuGopa BBIHH-
Maercsi, 4TO JaeT BO3MOMKHOCTb Me-
HATb YHCJIO WIAPHKOB M 6paTh npob-
Ky pa3jiMyHOA BeJHYHHHL.

ITocne onbita Hajo NMOKa3aTh yya-
IUMCS  KHHOKO/BUOBKY «BpoyHoB-
CKOe JBHIKEHHE?, B KOTOPOil 3TO fAABJNIE-

Puc. 2-9. Kapruna,
nabmoznaeMas Ha
9KpaHe BO BpeMs
JIeMOHCTPAIKH MOJe-
Puc. 2-8. VYcranoska mnpmfopa Ha a4 GPOYHOBCKOro
NPOEKIHOKHOM anmnapare. ZBUIKEHH.
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HHe AEMOHCTPHPYETCS B TAKOM BHAe, KaK OHO HaOJIOfaeTCsi B MHKpO-
ckone. Ilepen KosbllOBKOHA CJieAyeT KpPaTKO O3HAKOMHTb YUallHXCA C
MPUTOTOBJICHHEM XKHAKOIO mpenapara Ansi HaG/MIOAeHHs MOX MHKPO-
ckorioM. B 3akniouenye nosesHo nokasarb kamepy, ¢ KOTOpoil ocoGeHHO
ya06HO B MPaKTHKyMe HaGJofaTh OPOYHOBCKOE ABHIKEHHE YacTHUEK
[ibiMat.

Ecan Takofl KHHOKOJBLOBKH B ILKOJE HET, TO MOXHO BOCHOJIb-
30BaThCsl BTOPbIM (pparMeHTOM H3 KHHOGH/IbMA «MoJeK yJIhl H MOJIEKYJIsip-
poe JHBHKeHHe». CiellyeT NOKasaTb NEPBYIO MNOJOBHHY (parMeHra,
rae OPeACTaBJEHO CHATOE METOHOM MHKPOChEeMKH GpOYHOBCKOe JABH-
JKeHHe YaCTUll Kpacku B Boje. IIpuBOASAT oObsicHeHHE NPHYHHBEI XaOTH-
yecKoro JBiKeHHsi uyacThu. CoCpPeiOTOYHBAlOT BHHMaHHe Ha OJHOH
yacTHLle, OTMEYaloT ee NosoKeHHe 4yepe3d Kaxabie 30 ¢ H MOKa3blBalOT
TPAEKTOPHIO JBHKEHHS.

OMNbIT 52. CBOBOAHAR AUDDY3UIA FA30B U MUAKOCTEA

OGopynosaunue: 1) asa uuauHapa sucotoii 30—40 cM, 2) HacToNbHHIA
9KpaH, 3) CTeKJsHHAA NJAacTHHKa, 4) 6poM, 5) pacTBop MexHoro Kymopoca, 6) Boaa
MHCTHJIIHPOBaHHAdA, 7) KPYXKOK H3 NpoOKH, 8) BOpoOHKA ¢ NNHHHOMA TPYGKO#.

ITocraHoBKa onelToB NO AuGQy3HH rasoB 3aTPpyAHEHa TeM, YTO rasnl
B GOJIBIUMHCTBE CBoeM OeclBeTHbl. [103TOMY 11 TakMX AEMOHCTpauHil
YacTo NOJIb3YIOTCA NapaMH, HMEIOLHMH TY HJIH HHYIO SIPKYIO OKPacKy,
HanpuMep KOpHUHEBHIMH NapamMH Gpoma.

Ha nHO BBICOKOTrO CTEKJISHHOrO LMJIHHAPAa aKKypaTHO, He 3aGphbi3-
rHBas CTEHOK, BBOAAT C MOMOIIbIO CTEKJSHHOH TPYOGKH HECKOJbKO
Kanenb 6poMa. LIMiuHAD 3aKPHIBAIOT CTEKJAAHHOH MJIACTHHKOH, YTOGHI
YAYIVIMBLIE Mapbl He CMOIVIH B JaJjibHeiilleM BHIATH HapyXy. 3a LH-
JHYHAPOM NOMeIAoT GeJsblii HacTONbHBIE 3KpaH, M YCTAHOBKa rOTOBAa
Aas Habuonenus (puc. 2-10).

O6pa3oBaBuinecss mapel GpomMa Tsxe-
Jiee BO3JlyXa, MOITOMY OHM CHayaJja pac-
nojiaraloTcsl Ha JHe WHJIHHApa. 3ateM
napel J0BOJbLHO ObicTpo Au(pYyHAUPYIOT
BBEPX M 3aMETHO OKpAlLMBAIOT BO3AYX.

Yrto6bl HarisgHO NOKa3aTh pasjiHyHe
B CcKopocTd Audpy3sHH rasoB M KHIKOC-
TeH, B3ATHIX NPH ONHHAKOBHIX YCJOBHAX,
uesecoobpa3Ho BMecTe € ONHCAHHOH Yc-
TaHOBKOH BBICTABHTb Ha JEMOHCTpALHOH-
HbIA CTOJI BTOPOi TaKOH e UHJIMHADP C
HaCBILEHHBIM PAacTBOPOM MeLHOro KyNopo-
ca (BHM3y) H AHCTH/JIMPOBAHHOH BOJOH

! PeuenTw mpenapara H Kamepa Ans AbMA
Onucanel B KH.: [IpakTMKyM mo ¢H3uKe B cpel-
Heli mkone. ITox pex. A A. ITokposckoro. M., Puc.  2-10. [duddysus
1973, ¢. 102—103. napos GpoMa B BO3AYyXe.
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(BBEpXy) € pe3Koii rpaHuuel pasfiena mexny Humd. Toraa yyawum-
csi 6yAeT BHAHO, YTO 33 BPeMs MNPOXOXKAEHHA Au(PY3uH TasoB Ha
rpaHHle JXKHAKOCTeH HMKAKHX 3aMETHBHIX H3MEHEHHH He NPOH30HJET.

LHauHAp € JKUAKOCTAMH K JEMOHCTPAllUH NOArOTaBJMBAIOT Tak.
CHaya/la HaJMBalOT B HEro HEKOTOPOE KOMHYeCTBO HACHILIEHHOTO pac-
TBOPa MELHOro Kynopoca M ONYCKaloT Ha Hero npoOOuHBI KPYKOK
TOJIMHOA B HECKOJNBKO MHJJHMETPOB H JHAMETPOM HEMHOrO MeHbllie
Aiamerpa UMJIHHADA. 3aTeM MOHEMHOrY HAMMBAlOT Ha 3TOT KPYXKOK
JIHMCTHJJIMPOBAHHYIO BOJAY 4epe3 BOPOHKY C AJHHHOH TpyOKo#i. Kpy-
JKOK IIOCTENeHHO BCIUIBIBaeT, H NMOA HHM ofpa3syeTcs pe3kasi rpaHuua
KUAKOCTEH.

MoXHO MOAroTOBKY npoBecTd HHaue. HanuTh cHavana B LHJIHHAD
JUCTHIHPOBAHHYIO BOAY, ONYCTHTb A0 JAHA IHJIHHAPA CTEKJISHHYIO
TpyOGKYy C BOPOHKOHl M uepe3 Hee MEJJICHHO HaJHBaTb HACBILICHHBIA
pacTBop MegHoro Kynopoca. Ilepex TeM Kak akKypaTHO BBIHYTb TPYOKY,
Hajlo B Hee BJIUTb HEMHOrO BOJbI, UTOObI BEITECHHTb PacTBOp MEIHOro
Kynopoca U YCTPaHHTb BCAKYIO BO3MOMKHOCTb CMEILEHHS KHIKOCTeH.

Ilo okoHYaHHH ONBITA MEPBLIH UUAHHAD YOHpaIOT U3 KJjacca U HajH-
BalOT B Hero BOAY: OHA XOpOIUO pactTBopser mapkl Opoma. Bropo# ke
LUJMHAD COXPaHAOT, YToObI MOXKHO ObIO NOKasaTb ero Ha Ypoke
elie pa3 uepe3 HEeCKOJbKO JHeH.

ONbIT 53. AUDDY3UA FTA30B HEPE3 MOPUCTYIO NEPEFOPOAKY

O6opyAroBaHnue: 1) MOPHCTHIH UMAHHAP AJA AeMOHCTpauun auddysun
rasoB, 2) MaHOMeTP AECMOHCTPALMOHHbLI C pesuHOBOH TpYOKO#, 3) npubop AJasa noay-
YeHHsi BOJOPOAA M YIJEKHCJIOro rasa, 4) CTakaH XMMHYeCKHH, 5) KHHOMpoOekTOp,
6) knHopuABM «MoJIeKYJIEl H MOJIEKYJNSPHOE ABHXKEHHEe».

IMopuctiit nuaunap (puc. 2-11) coepuHsIOT Pe3HHOBOH TPYGKOH
C JIeMOHCTPallHOHHBIM MAHOMETPOM H NPHBOAAT YPOBHH MNOAKpallieH-
HOH BOJLI B HEM B NepBOHayaNbHOE MOJOXKeHHe. 3aTeM GepyT LHUAHHAP
3a LIOKOJIb H3 IJIACTMACChl, NePeBePTHIBAIOT JOHBILIKOM BBEpX M Ha-
KpBIBAlOT HEOOJIbLINM XHMMHUECKHM CTaKaHOM, KaK NOKA3aHO Ha PHCYH-
Ke 2-12. B crakaH BBOAAT Bofopof u3 npubGopa Kumna (uau cBeTHJb-
HBI ra3) ¥ HaG/IOJAIOT 32 H3MeHEHHEM YPOBHEH BOIbl B MaHOMETpe.

Cpennsisi CKOPOCTb ABHXKEHHS MOJIEKYJ BOJOPOAA NPH OAHHAKOBBIX
YCTIOBHAX 3HAYHTesIbHO BhIIIE, YeM CPeIHsisi CKOPOCThb ABHKEHHs Gosee
MaCCHBHBIX MOJIEKYJl a30Ta H KHCJIOPOAA, COCTaBJsIOIMX Bo3nyX. ITo-
C/ielHHe BBIXOAAT U3 UMJIMHJIpPA B MEHbIIEM KOJHYeCTBE, YeM NPOHHKa-
10T Tyaa Gosiee MoOABHAKHBIE MOJIEKYJbl Bogopona. I103ToMy BHYTpH Lu-
JIMHADPA CO3/la€TCA JaBJieHHe, KOTOpPoe H OTMeuaeT MaHOMeTp. PasHocTb
ypoBHeli OLICTPO JNOCTHraeT MaKCHMAJbHOrO 3HayeHHs — 35—40 cwm.

CHHMalOT cTaKaH € MOPHCTOrO LMJMHAPA M HaGIOAaloT ofpaTHce
siBienve. JlaBnenne B MaHOMeTpe NOXOIHT CHayaja 10 NepBOHAYaJlb-
HOro, a sateM ymeHbiuaercsi. IlajeHHe JaBjieHHSI OGDBSCHSIETCA TeM,
YTO TeNepb MOJIEKY/bl BOLOPOAA, HaXOAsKMECS BHYTPH WHIMHADA, Bbi-
XOJIAT H3 HEro OhICTpee, yeM TYAA NPOHUKAeT BO3AYX.
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Puc. 2-11. Hnauugp Puc. 2-12. uddysus Bono-
A AeMOHCTpALUU poja H YrJeKHcJaoro rasa B
aupdysun rasos. BO31YyXe.

Ilocaie sToOl AeMOHCTpPauUHM ydYallMMcs 3afaloT Bompoc: Kak 6yfer
npoTekaTh siBleHHe Au(dY3uH, ecau OKPYXKUTh MOPHCTHIA LHIHHAP Y-
JIeKHCIbLIM rasoM? [IpaBHIbLHOCTD OTBETOB MPOBEPSIIOT ONBITOM.

CraBAT CTakaH Ha NOACTAaBKY, HAaNOMHAIOT ero u3 mpubopa Kunna
YIJIEKHCJIBIM Ta30M H YGEXKAAIOTCSA B 3TOM C IOMOILBIO TOpSIIeH CITHYKH.
OnycKatoT UMJAHHAD B CTaKaH, KaK NoKa3aHO Ha pHCyHKe 2-12 nyHKTH-
poM, u HabuonaloT 3a MaHomeTpoM. ugdysusi yriaeKkucjoro rasampo-
TeKaeT B MNOpsAAKe, ofpaTHOM Auddysuu Bojopoja, NpHYEM MaKCH-
MaJbHBIE JaBjeHHs OYAYT MeHbllie, Y4eM B IepBOM OIbITE, YTO CBS3aHO
C pa3HOCTbIO CPEeHHX CKOpOCTeH MABHKEHHSI MOJIEKYJ YTJIEKHCJOro
rasa, C OfHOH CTOPOHEI, M MOJIEKYJ a30Ta H KHCJIOpOAa — C APYroi.

B 3akJiloueHHe onbiTa CJeyeT BOCIONB30BAThCs NePBHIM (pparmeH-
TOM KHHO(HJIbMA ¢MosleKyJb H MoJeKyJsipHOe ABHXKEHHe», e CHa-
Yaja C TOMOLIbI0 MYJIbTHIIMKALHUH TOKa3blBAETCSI CTPOeHHE H JBHXKE-
HHE MOJIEKYJl BOJAbl ¥ HEKOTOPHIX APYTHX BeLIECTB. 3aTeM pacCMaTpH-
BAIOTCSl CHJIBI NPUTSIKEHHS! M OTTAJKHBAHHS MOJIEKYJ B 3aBHCHMOCTH
OT PacCTOSIHHSI MEXJAY HMMH, a TaKXXe€ CTPOeHHe PA3JIMYHBIX TeJd H fiB-
JieHue nuddy3HH KHAKOCTEH, Ta30B U TBEPABIX TeJ.

O N bl T 54. NPUAUNAHME CTEKNAHHOW NNACTHMHKM K BOAE
U KEPOCHHY

OGopynoBaHHue: 1) WTaTHB yHHBEPCANbHbIiL, 2) YYBCTBHTE/bHAS NPYKHHA
HJIH TOHKHMH PE3HHOBHIH WIHYD, 3) CTEeK/sHHAs MJaCTHHKA C KPIOYKOM IIOCepeHHe,
4) ABa KPHCTANNH3ATOPA — C BOXOI H KEPOCHHOM.

prmym CTEK/IAHHYIO MJIACTHHKY C KPIOUKOM IoCepeAnHe noape-
WHBAXOT HA TOHKOH NpyXxHuHe, ‘{yBCTBPlTeJIbHOﬁ K MaJblM Harpyskam
(WM Ha TOHKOM PE3HHOBOM IIHYPE),H YKPENAIoT B TaThEe (Puc. 2-13).
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TponenviBasi oneIT, NOJ MIACTHHKY NORHOCAT CHH3Y KPHCTAJ/IH3aTOP
C BOJOH M CJENAT 32 TeM, YTOObl €ro CTeHKH He KacasJHCh ILIaCTHHKH,
POJia K€ CMayMBaja BCIO €€ HHIKHIOIO NMOBepXHOCTb. MeXay cTeKjaoM
W BOJIOH BO3HUKaeT MOJIEKYJISIPHOE ClLeNJIeHHe, LISl NPeofoeHHs KOTo-
poro TpebyeTcsi HeKOTOpOe YCHJIHe, 4YTO H TpeGyeTcsl MPOAEMOHCTpPH-
poBaTh.

MeanienHo onycKaloT KPHCTaNIU3aTOp H HaG/oAdioT, KaK MIacTHH-
Ka JIePXKHTCS Y TNOBEPXHOCTH BOAbl NPH 3HAYHTENbHOM PaCTAKEHHH
NpY>XUHHE (PE3HHOBOTO LIHYPA). 3ameqalq'1‘ HaHGosbllee pacTaXKeHHe,
NPH KOTOPOM IJIACTHHKA, CMOUEHHasl BOJOH, OTPHIBAETCS OT BOJABI.

TMoBTOPSAIOT ONBIT, HO € APYro# XKHAKOCTbIO. TilaTeNbHO BBITHPAIOT
¢unbTpoBaNbHOA GyMarod NuIaCTHHKY H MOJHOCAT K HeH KPHCTaJlIH-
satop ¢ kepocuHoM. Ha rsia3 xopoilio 3ameTHO, 4TO TeNnepb PacTAKEHHE
TOfl K€ TUPYXKHHBI (LWHYPa) 3HAYHTEJIbHO MeHbllle, YeM B IePBOM OIbITe.

IMoxxonsias Ajsi TAKOrO ONLITa NMPYXKHHA HMeET AJMHHY 8—10 cMm,
nunameTp okosmo 10 MM U HaBHBaeTCsi H3 JIATYHHOH NPOBOJIOKM AHaMer-
pom 0,5 MM HJIH CcTanbHOH npoBoJsioKH AHaMeTpoM 0,3 MM. IlnacTHHKa
Gepercsi OT pacHpOCTPaHEHHOro npuGopa IJisi JeMOHCTPALHH JABJIEHHA
KHAKOCTH CHH3Yy BBepX, IJle OHa CJYXKHT OTMANAIoHM JHOM.

O fNbiT 55. CUENNEHUE CBMHLU,OBbIX LMAMHAPOB

OGopyaosanue: l)mraTys yHHBepCaAbHbI, 2) ABa CBHHUIOBH X UHIHHADA,
3) nabop rupn, 4) HOXK, 5) KioBeTa C ECKOM.

XOPOU.IO OYHIIEeHHBIE C TOpIA CBHHLIOBBIE HUJIHHAPLI NIPHKJJIaAbIBAIOT
OfiMH K Apyromy. PykoH, HacKoJbKO XBaTaeT CHJIbl, NMPHKHMAIOT HX
H cjlerKa MOBepPTHIBAlOT BOKPYI NPOAOJNBHOH OCH.

v.o.uuw.ul

7™\

Puc. 2-13. Jlemoncrpa- Puc. 2-14. Cuensienne cBuH-
LHA CHAW CUCHJICHHS LOBHIX LHIHHAPOB.
CTEKJISIHHOA NJIaCTHHKH

¢ KUAKOCTBIO.
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3ateM NOABELIHBAIOT UUJIHHAPH 3a
KPIOYOK HAa 3apaHee TOArOTOBJIEHHbI
wratuB. [Tof HWJIHHADH MOACTABJSAIOT
KIOBETY C meckoM (B C/yuyae TNafieHus
MIeCOK «CMATYaeT» yaap), a Ha cBoGoj-
HBIH KPIOUOK BellaoT THpH (puc. 2-14),
yBeJINYMBAs MOCTeNEHHO Harpysky mno
1 kr. OGbiyHO clienJieHHe LHJIHHAPOB
BhilepKHBaer rupio 5 kr. Korma B
npoilecce JEeMOHCTPHPOBAHHS NPHXONHTCH NOJABEIIHBATb JBe THPH
ofHy 3a jpyrofi (1 Kr 4+ 2 kr; 2 Kr + 2 Kr), TO BePXHIOI H3 HHX HaJ0
He 3a6blBaThb MOMJEPXKHBAThb JIeBoH pykKoil. Toraa Hck/iodaeTcss onace
HOCTb MajieHHA 3TOH T'MPH Ha APYTIYI0 PYKY 3KCNepHMeHTaTopa.

Ycnex ONHCAHHOTO ONbITA 3aBHCHT HCKJIOYHTEbHO OT MPAaBHJb-
HOH MOATOTOBKH CBHHIIOBHIX LHJIHHAPOB. WX TOpIEBbEe NOBEPXHOCTH
JOJUKHEI OBITh TNpPEXIe BCErO POBHBIMH: (€3 BBICTYNOB, YI/yOGJenmii,
napanuH, 3a6oHH M 3ayceHueB. KpoMe TOro, NOBEPXHOCTH JOJIKHH
6LITb COBEpIIEHHO YHCTHIMH, GJECTSAIIUMH.

Jnsi ycrpaHeHHSI 3aMeYeHHBIX HEPOBHOCTEH LMAMHADHI CJIeFKa
(4TOOBI He MOMATb) 3aXKHMAIOT B THCKH M aKKypaTHO 06pabaThiBaioT
HanHJbHUKOM C MEJKOH Haceykoil. 3areM LUJIHHADPH 3aKpesioT no-
oyepefHO B 00OHMe H OCTPHIM HOXOM MOCTeNeHHO 3a4HIIAIOT TOBepX-
HOCTb CBHHLA [0 Gnecka (puc. 2-15). STHM M 3aKaHUMBaeTCs NOATO-
ToBKa. IIpH HEKOTOpDOM HaBhIKE 3aYHCTKY IHJIHHAPOB MOXHO Jes1aTb,
He MpHMeHAs OOOHMBI: ONepeTh LMJMHAD O KpHILKY CTOMA H JepXarb
€ro JieBOH pYKO#.

MoxHO TakXKe BOCIONB30BaThCsl CHELHabHBIM MPHCHOCOO/IEHHEM,
BbinycKaeMuIM [y1aByutexnpomom?.

Puc. 2-15. 3auncTka CBHHIOBOrO
HUJHHApA.

O N T 56. CNPECCOBLIBAHME CBMHLLOBbIX OTIHIIOK

O6opyroBanmue: 1) ruapapnuyeckuit npecc
€ NpHCNOCOGaeHHeM LIS CIPECCOBAHMSA ONMUJOK, 2) CBHH-
UOBLIE ONHJKH B NPOGHPKE, 3) AePeBAHHBIA MOJOTOK.

Ilepen ypoKoM 3aroTaBiuBalOT ¢ MHOMOLIBIO
ApavyoBOro HaNMHJbHUKA WX pamnuias 5—7 cM®
CBeXXHX CBHHLOBBIX ONHJIOK M HACBIMAIOT HMX
B XMMHYECKYI0 NPOOHPKY ¢ npoGKoi. ITposepsi-
I0T leiiCTBHE THAPABJHYECKOrO mpecca, KOTOphIi
JOJIKEH COo3[iaBaTh AJIfl 3TOTO ONLITA JaBJEHHE
100—120 ar. 3areM BbIYEPYHBAIOT Ha KJaacCHOM
AoCKe paspe3 NpPHCNOCOOMEeHHs! JJisi CIpeccoBa-
HHA OnHJIOK (pHuc. 2-16). U3 pucyHka BuiHO,
YTO BEPXHHH BEPTHKaNbHBIH CTEPXKEHb CJYXKHT Puc. 2-16. Tlpucmocos-

M1 CIIPECCOBKH, 8 HHMIXKHHM, KOHYCHBIH, BCTap- J€HHE I CHPeCCOoBhb-
BaHHs OMHJOK:

1 Cm.: JleMOHCTDALHOHHME ONHTH 1O ¢usuke B I — KOpmyc; 2 — wMAMHA-

VI—VII knaccax cpeaned mkoasl. [lox pes. A. A. Ilo- PEYECKHH CTepxens; I—Ko-

Kposckoro. M., 1974, onmr 10. “"““Jéﬁ" ,I',{’:‘l'i.‘,iaéx.‘ me
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H_'Ij______ _{]:_Tj‘ JIeHHBII TODHM3OHTAJNIbHO, fBJsiETCA NPOGKO,

| KoTopasi BhIGHBaeTcsl HIEPeBSIHHBIM MOJIOTKOM
M JlaeT BO3MOXKHOCTb JIETKO BBIHYTb CIIPeCCOBaH-
HYIO JeTa/lb H3 npecc-hopMbl.

Ha ypoke BcrpaxuBaloT npoOHPKY H NOKa-
3bIBAIOT yuallUMCS HaXoisllHecs B Heil MeJKHe
CBHMHLIOBBIE ONMJIKH. 3aTeM pacCMaTpPHBAIOT pH-
CYHOK H MNOKasHBaloT npHcnocobieHne Ans
CMpecCcOBHIBAHUS ONMMJIOK. BBHIHEMalOT U3 Hero
BepTHKa/NbHBIA CTaJIbHOH CTepXke€Hb H B OTBep-
CTHe HAaCHINAIOT ONHJKH NpPHOJIU3HTENBHO Ha
TpU uyeTBepTH ero IyyGuHBL. CHOBa BCTaBJSAIOT
CTeP:KEHb OJHMM KOHLIOM B OTBEPCTHE, a Ha
IpYroHl ero KoHell HajleBaloT CbeMHYIO T'OJIOBKY.

INoxnroroBnenHoe TakuM o6pasoM HpHCHOCOG-
JIeHHE MOMEILAIOT HA CepefHHY ONyLIeHHOro BHU3
ﬂ': 23:@«??:;::::1(2 GOMBILOTO MOPLIHA THAPABJIHYECKOTO Mpecca H,

P A Habiiofas 3a TeM, YTOObl CTEPKEHb He HMel

nepeKoca, JesaloT HeCKOJIbKO KayaHWil pyKosT-

Kol Hacoca. Bosbiiofi nopuieHb HeMHOro HONHHMETCS H CJerka NpH-

XMeT crepxeHb (puc. 2-17). B TakoM Buie ycraHOBKa roToBa 1l BhI-
NOJIHEHHS! OMBITA.

IpuBoxsaT mpecc B JHeficTBHe M, HabJjlofass 3a MaHOMETPOM, HO-
poasT gasjeHue o 100 at. I'lpu TakoMm AaB/ieHHH MEXAY CBHHIOBBIMU
ONMJIKAMH YaCTHYHO BOCCTAHABJHBAETCH MOJIEKYJSPHOe CLeNJeHue,
OHH CIIPECCOBLIBAIOTCS B CILIOLIHYIO 6/1eCTAIYI0 CBHHILOBYIO Maccy LiH-
JUHAPHUECKOH (OPMBI, B KOTOPOH Hesb3sl Pas3jHYHTb OTAEJbHBIX Yac-
Till. CBUHIOBBIH DHJIHHJD, BBIHYTHIHA H3 npecc-(popmbl, OKa3biBaeTcs 10-
CTaTOYHO MPOYHBIM: OH PacHajaeTcsl Ha OTAesbHBIE YAaCTH TOJNBKO TpH
ylape MOJIOTKa, 3TO H Hajlo NoKas3aTb YYallUMCS B 3aKJIIOYeHHe ONbiTa.

Crnenyer umerb B BHAY, YTO NOJOOHOMY HpPECCOBaHMIO MNOALAIOTCS
H ONWJKH JPYruX BelNecTB, HalpHMep KpaCHOH MeIH HJIH OpraHHye-
ckoro crekna. OfHaKoO UUIHHAPHKH, NOJY4YeHHBIE H3 3THX MaTepHasioB
nyTeM npeccoBaHHs, GYAYT MeHee NPOYHBLIMH, YeM CBHHIOBblE, HECMOT-
pA Ha TO, YTO AABJIeHHE IJ11 HX H3rOTOBJEHHS NDHXOAUTCA YBEJIHUH-
Bath g0 150 ar.

§ 2. OCHOBbl TEPMOAMHA MUKHU

ONbIT 57. UBMEPEHUE TEMMNEPATYPbI JIEKTPHHECKUM
TEPMOMETPOM

OGopyaosauue: 1) raibaHoMeTp ReMOHCTpamMOHHBA M1032 ¢ Tepmo-

napoii, 2) TepMOMeTP JeMOHCTPAUHOHHHI MKHIKOCTHBI, 3) JBa CTakawa c BOXOH
(XoNoAHONK H NMOXOrpeToii).

ITepeknioualoT peryJsiTop YYBCTBHTENBHOCTH TrajJbBaHOMETPa B
nosoXeHHe «X 1» (MaKCHMalbHasi YYBCTBUTEBHOCTb) H NMPHCOEAMHSAIOT

108



K €ro 3axkMMaM TepMonapy M3 JABYX TOHKHX npoBosok. Ha mkase c
HyJieM ToCepelliHe KOPPEKTOPOM YCTaHaBJIMBAlOT YKasaTeJb rajbpa-
HOMETpa Ha HyJieBoe JesieHue. IIpHGop roToB Kak HHAMKATOP.

TepMonapoil KacaloTcsi JIaloHH PYKH H 3aMEYaioT OTKJIOHEeHHe
cTpeJKH BrpaBo. Ha oguu MOMeHT omycKawoT cmali TepMonaphl B Xo-
JIOAHYIO BOAY M 3areM cJierka IIOMaxHBalOT TepMONapoil B BO3AYXe.
BceJlIeACTBHE HCMapeHHsl BOAbl TeMIepaTypa TepMolaphbl NOHHXKAeTcs H
cTpesKa GBICTPO OTKJIOHsieTCsl BJeBO OT HyJas. Takum oGpasom yGex-
JIAI0TCAA, YTO TepMonapa ¢ rajbBaHOMETPOM NpeACTaB/sieT co6oi Bechb-
Ma YYBCTBHTEJDbHBII MHAMKATOP IJif1 OOHAapyXXEHHS He3HaUHTEJIbHOro
H3MEeHEeHHS TeMIlepaTyphl.

Yuaiuxcss 3HaKOMAT C APYTHM Ha3HaueHHeM 3TOoro npubopa —
5/1eKTPHYECKHM TEPMOMETPOM. 3aMeHsIOT WKany ApYyrof, HMelomlel,
panpuMep, 20 HejeHHH, U NPHCOEAMHSIOT ‘K 3a)KHMaM ra/lbBaHOMeTpa
TepMollapy ¢ 3apaHee nonoépaHHblM CONPOTHBJIEHHEM, TPH KOTOPOM
BCs WIKana paccuutaHa Ha 40 °C ¢ uenoil aenenus 2 °C.

ITo KHAKOCTHOMY TEPMOMETPY € KPYNHBIMH, XOPOIIO BHAHMBIMH
JeNIeHHsIMH ONpelessiioT KOMHAaTHYIO Temmepartypy, Hanpumep, 20 °C.
KoppeKTopoM yCTaHaBJIHBAalOT YyKasareJb TrajibBaHOMETPa Ha JesieHHe
wkanbl, coorserctByouiee 20 °C. YcraHOBKa roroBa A5 H3MepeHHsA
TeMnepaTyphl.

CraBaT ofa TepMoOMeTpa B CTaKaH C XOJIOAHOH BOJoH M HaGmofaicT
3a HUX MNOKa3aHHSIMH. 3aTeM NePeHOCAT TePMOMETPHl B TEMJayl0 BOLY
H CHOBa NPOBOJAT TaKHe ke HalJgiofieHHd. ¥YOexnaoTca, yTo oba mpu-
Gopa nalOT OZMHAKOBBlE IIOKa3aHHs; CJeELOBaTelbHO, TepMomapo# C
rajbBaHOMETPOM MOXKHO H3MEPSATb TEMIEPaTypy TaK ke, Kak H oOblu-
HbIM TepmomerpoM. O6pallaloT BHHMaHHE YYalllMXCsl, YTO 3JEeKTpHue-
ckuil Tepmomerp obJiaJaeT MeHblIlel TerioeMKocTbio. OH 3HauHTeNbLO
ObICTpee BOCIPHHHMAET TeMNepaTypy OKpYXKaiollel Cpefsl.

ONbIT 58. 3AKOH BOMNA—MAPHOTTA

OGopyxosaHuue: 1) muauugp nepeMenHoro o6weMa, 2) MaHoMeTp AeMOll-
CTPAaUHOHHMIH SaKpHTHI co mKanoi 0—1,6 at, 3) Tpy6ka peaunosas.

Iepea onbiToM NMOKa3bIBAIOT y4YallUMCs OTAeNbHO NMPHOOp AJS H3Y-
YeHUs] Tra30BBIX 3aKOHOB, H300pakeHHBIf Ha pHCyHKe 2-18 Bmecte
¢ maHoMerpoM. OG6pallialoT BHHMaHHe Ha OCHOBHYIO YacTbhb npx6opa —
3aKphIThIH rodpHpoBaHHbiii WHIUHAD I (CHIB(OH), KOTOPHIAl COEAHHSET-
€l C HapyXHbIM BO3LYXOM TOJBKO Yepe3 HeGOsbINOH H3OTHYTBIH maT-
py6ok 2, BnasiHHBIAl B MeTa/JiMuecKyio Kpbiuky 3. CuiabdoH mpu nomo-
Iy BMHTA 4 MOXHO pacTArHBaTh, MpHYeM o0heM BO3[yXa, 3aKJIOYell-
Hpli BHYTpH npu6opa, M3MeHseTCs NPONOPLHOHAJILHO BHICOTE.

H3amepsiercss o6beM rasa B YCJOBHBIX eQMHHLAX IO NpPHKpeNJeH-
HOl K mpHGOpY YETKOH AEeMOHCTPAllHOHHOM ILKaJse ¢ JeCATbIO JAeJeHHs -
MH. YKasareneM NPH TaKHX H3MEPEHHAX CJAYXHT y CHJbQOHa Kpait
Kpeiiky 3. HavanbHblll 06beM CHIb(OHa — MATb YCJIOBHBIX EAHHMIL,
2 KOHeYHbll — fecsATb. UTOOB He pacTArMBaTh CHJLYOH CEEPX HOPMHI,
Ha CTOMKHM HajeThl ABe HeGosibllHe TPYOKH-OrpaHHYHTeNH I,
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Jlns npoBelleHHsl ONbiTa CHJIbGOH COEAMHAIOT Pe3HHOBOH TPYOKOH
¢ MaHOMETPOM, KaK MOKa3aHO Ha pHcyHKe. OTKpHIBAIOT y MaHOMETpa
06a KpaHa ¥ C MOMOLIBIO BHHTA PAcCTATMBAIOT MM CXKHMAIOT HHJHHID
TaK, 4ToObl OGBeM BO3[yXa B HeM cTaJj, Hampumep, 7,5 yca. en. 3a-
TeM 3aKPBIBAIOT CBOGOAHLIN KPaH MaHOMETPA H NMPHCTYNAlOT K JAEMOHCT-
pauuH.

Heckonbko pa3 MejsieHHO H3MeHsIOT o6beM BO3AyXa B mpHOope
1 HaGJIONAIOT 332 NMOKa3aHHsAMH MaHoMeTpa. ¥ 6eXaaloTcs, YTo C yMeHb-
wieHHeM (MM C yBesHueHHeM) o0beMa JaB/ieHHe yBeJHyHBaeTcs (HJH
YMEHbILIAeTCs1) BO CTOJIBKO ke pa3. PesysbraTel H3MepeHnuH SamucH-
BalOT Ha KJAaCCHOM Jlocke B TaGuuIy:

v | P l Vp

7,5 1 7,50
7,0 1,06 7,42
6,5 1,15 7,47
6,0 1,25 7,50
8,0 0,94 7,52
8,5 0,88 7,48
9,0 0,83 7,47

IMonyuyeHHble pe3ysbTaThl AT BO3MOMXKHOCTH CA€/aThb BBHIBOJ, YTO
npx HeH3MeHHOH Macce rasa M INOCTOSTHHOH TeMIepaType mpou3BejeHue
obbeMa rasa Ha JaBJieHHe eCTb BeJHYHHA NOCTOsIHHAas, T. €. 0GbeM
rasa o6paTHO NPONOPUHOHAJEH NPOU3BOAHMOMY Ha HEro JABJEHHIO.

Ipu orcyrcTBuM nprGopa ¢ cHabdoHOM 3akoH Boina — Mapuorra
MOXHO NpPOJEMOHCTPHPOBATb C CaMOAE/JbHBIM NPHGOPOM Ha NPOCTOM
yCTaHOBKe, NOKa3aHHOH Ha pHCyHKe 2-19. B mIoCKONOHHYIO KOHHYe-
CKYI0 K06y eMKocThio npubisusutesnbHo 0,5 1, nMetoutyio c6oKy Ty6yc,
BJIMBAIOT HEMHOro MNOAKPALleHHOH BOABL. 3aTeM IUIOTHO 3aKPLIBAIOT

Puc. 2-18. YcraHoBKa ISt NEMOHCTPauUMM 33aKOHA
Bo#ina—Mapuorra.
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Koi6y pe3sHHOBOH Npo6Koii, Puc. 2-19. VYecranmoBka ¢ caMo-

. ; IeNMbHHM NpHOOPOM AN AEMOHCT-
uepes KOTOPYIO TNpEABapH pauun sakoHa Boiins — Mapuorra.

TeJIbHO NPOMyCKaloT 6ioper-
Ky HJIH NPOCTYIO CTeKJsH-
HYIO TPYOGKY AnuHOK 70 cM
u auamerpom 10—I12 wmm.
[Ipn 3TOM HHXKHHH KOHel
GIOPETKH JlOJI3KeH ObITh Omy-
wed B Bopy. C momotbio
TOHKHX PpE3HHOBLIX KoJel
WU MENHOH NPOBOJIOKHM 3a-
KpennsaioT Ha GlopeTke LiKa-
Jy U3 TJIoTHOH 6ymaru. Uer-
KHe CAaHTHMETPOBEIE Jle/IeHH
IIKaJBl JOJKHBL OBITH OLLH-
¢poBaHbl yepe3 Kaxiwle ne-
catb JeneHuil. Ha Bepxuui
KoHel| GIOpeTKH HaJleBaloT
Pe3UHOBLIH MaTpy6oOK C BHH-
TOBBIM 3axKuMoM. Yepes Ty-
6yC COeAHHAT Koiby ¢ ofI-
HHM KpaHOM MaHOMeTpa,
JpyTo# e KpaH 3aKphLIBaIOT.

Ilepen onbitoM uepe3s
BepXHHH narpybox mOLJIH-
BalOT B GIOPETKY CTOJIbKO
noAKpalleHHOH BoAul, 4TOOH ee YpoOReHb OKasajcs Ha 24—25-M
JeseHWH WIKaJb. IIIOTHO 3aKpHIBAIOT 3aXKHUM, NPHCOCAMHSIOT K Ma-
HOMeTpY PYy4HOH Hacoc H JJifl YAcGCTBa OTCYeTa JOEOAAT AaBJEeHHE JO
1,1 ar. Ha sTOoM 3aKaHYMBaeTCsl MOATOTOBKA YCTAaHOBKH.

JleMOHCTpalHI0 HAaYMHAIOT C TOIO, YTO 3aMeYaloT MO MaHOMETPY
HayajbHoe AaBiaeHue (1,1 at) M Do wKaje HauanbHEIH c6beM BO3NY-
Xa B YCJOBHBIX €MHHLAX (B HalleM onkbite 22 en.). 3aTeM HacoOCOM
TNOCTeNEHHO YBeJHMYHBAIOT JaBjeHHe 1o 1,5 aT u yepe3 kaxayio 0,1 ar
u3MepsIOT 00BbeM BO3llyXa. Bce pesysbTaThl M3MepeHHil 3amHCHIBAIOT B
TabiHny:

1 p 174
22,0 1,1 24,2
20,0 1,2 24.0
18,5 1,3 24,0
17,0 1,4 23,8
16,2 1,5 24,3
27,0 0,9 24,3
30,5 0,8 24,4
34,5 0,7 24,1
40,0 0,6 24,0
48,0 0,5 24,0
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3arem BO3BpallalOT YPOBEHb BOIBI B NMpUGOpPe B HCXOLHOE MOJIOXKe-
nHue (p = 1,1 ar; V = 22 en.) ¥ nokasulBalOT M3MeHeHHE ofbeMa BO3-
Ayxa B OlopeTKe NpH JAaBJeHHAX, MeHblIMX artMocdepsl. Hacocom
NOCTENEeHHO CO3JAal0T pa3peXeHHoe MPOCTPAHCTBO B KoviGe; H3MePSIOT
H 3alHChiBAlOT B Ty e Tabiuiy AaBjeHHS H o0beMBl BO3LyXa uepes
Kaxnaywo 0,1 ar, KaK B npeiblAyILeM ciayyae.

AHanu3 monyuyeHHHIX pe3yJbTaTOB I[OKa3bBaeT, YTO NPH TaKoH
NOCTAHOBKE ONBITA HET HeoGXONMMOCTH BBOAHTb NONPABKY Ha JaBJie-
HHe BojsAHOro cronGa B Goperke. He BHOCHT 3aMeTHBIX HCKaXKeHHH H
HeH30eXKHoe NMPHCYTCTBHE HaCHILAIOUWMX NapoB Boibl B GlopeTke. Pe-
3yJbTaThl NO3BOJIAIOT CAeJaTh TAKOH 2Ke BBIBOA, KakK H B ONBITE C CHJlb-
¢oHOM.

OMbIT 59. 3AKOH FrEM-NIOCCAKA

O6opynoBaHue: 1) UHIHHAD NMEepeMEHHOr0 00BEMa, 2) MAaHOMETP AEMOH-
CTPalMOHHBIA 3aKpBITH co wkayoit 0—1,6 aT, 3) ranbBaHOMETD IEeMOHCTPALMOHHBII
MI1032 c Tepmonapoii, 4) GaHka cTeKJsiHHas, 5) napooGpasopaTesb JaGopaTOpHBIi,
6) snexkTphnuecKas NJIMTKa WJK Apyrofi HarpeeaTeJb, 7) O6pPYCOK-NoAcTaBKa, 8) pesu-
HOBBle TPYGKH — 2 wT., 9) Jiex WM CHer.

Co6upaioT yctaHOBKY no pucyHKY 2-20. Ilns 3TOro UMJHHAP Nepe-
MeHHOro o0beMa COENUHAIOT Pe3HHOBOH TPYOKOH € JeMOHCTPalHOHHBIM
MaHOMETPOM M NoOMelnaloT B 6aHKY ¢ BofoH. B Bopy 3apanee GpocaioT
KYCOUKH JibJla WJH CHera, yToObl TeMIlepaTypa BO3/yXa B UMJHHApe
B Hayasie onbita Gbiia O °C. JlapieHHe BO3AyXa B LHJIHHApe yAoGHee
B3fiTb PaBHbIM aTMocdepHOMY, JJIsl 4Yero LHUJHHAP B Hayaje ONbITa
COEAHHAIOT C BHEIUHHM NPOCTPAHCTBOM, T. €. OTKPBIBAOT o0a KpaHa
y MaHoMeTpa.

Puc. 2-20. YcranoBka Ajs H3y4eHHs] Fa30BBIX 3aKOHOB.
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puc. 2-21. Tpaduk sa-
BHCHMOCTH 00BbEMa Tra- V.l/cna?*
3a OT TeMneparyphl.

|
80|65 F+— | [
|

100169 5 ‘ ' ——
0 20 40 60 80 100 t%

Koraa Bo3nyx B uunuHape oxJuanurcs 1o 0 °C (B Bopy AJsi KOHTpoOJIs
ONMyCKaloT Ha KOPOTKOe BpeMsl TePMOMNapy 3/MeKTPHYECKOr0 TePMOMETpa),
cBOGOIHBII KpaH MaHOMeTpa 3aKpBIBAIOT. 3aNUCHIBAIOT HayaJbHbIH
o6beM, Hanpumep 5 ex., Temneparypy Bosayxa 0 °C u mpomyckaior ue-
pes BOLY map, ONYCTHB B GaHKY Pe3HHOBYIO TPYyOKy OT mapooGpa3osa-
TeJIfl.

IlaBneHHe BO3AyXa BHYTPH LHJHHAPA HAayHHaeT MOBBILUATHCA.
Torna M3MeHSIIOT C MOMOILbIO BHHTa 006BbEM BO3AYyXa B LUJIHHIApE TaK,
yTOGH! AaBJIEHHE OCTaBa/lOCh BCE BPEMs NOCTOAHHBIM, PaBHBIM IepBo-
HauasbHoMy. TIlaTesqbHO nepeMelNBalOT BOAY B GaHKe M uepe3 Kax-
abie 20 °C u3MepsIOT: Mo LiKaje npuGopa o6beM BO3AyXa B LHJIHHApPE
B YCJIOBHBIX €[MHHIAX (HecATble JOJH ONpefejsloT Ha Iaa3), a C No-
MOIIbI0 3JIEKTPHYECKOrO TEPMOMeTpa Temieparypy. PesysabraThl H3-
MepeHHIl 3amHChiBalOT Ha KJAcCHOH AOCKe B TaOJHLY, KaK NOKa3saHO
Ha pHCyHKe 2-21.

B3sB 3a Haua/o KOOpAMHAT NepBOHAaYaJbHEII 06BeM 5 yci. en.
1 0 °C, no mosyueHHLIM pe3yJbTaTaM BbIUepYHBAIOT rpaduK. OH noka-
3bIBA€T, UTO yBeNHuUeHHe o0beMa BO3[yXa NPH HAarpeBaHHH HAa OJHHa-
KOBOE YHCJIO T'PajyCoB OCTAeTCSl MOCTOSIHHBIM. 3aTeM MO YPaBHEHHIO

AV
Vbt

BBIYHCJSIOT KO3¢¢hUuUeHT 06beMHOTO paclihipeHHsl BO3AyXa NPH NOCTO-
SIHHOM JiaBJieHHH M YOeXJaloTcsl, YTO OH COCTaB/JfeT HPHMEPHO
1/,73 4acTb o6beMa, 3aHuMaeMoro Bo3fyxoM npu 0 °C.

Ycnex 3T0ro M ABYX NOCHEAYIOUHX OMBITOB B 3HAUMTENbHOH CTe-
MEHH 3aBMCHT OT TEPMETHYHOCTH COeJHHEHHH CH/Ib(OHAa C MAHOMETPOM
H OT BpPeMeHH, NOCTaTOYHOro AJs OXJaXKJAeHHs M HarpeBaHHs Bo3jlyXa
B puauHipe. IlosToMy mnepel ONBLITOM Hal0 HCOBHTaTh YCTAHOBKY:
CMa3aTh TABOTOM KpaHbl MAHOMETPA, TLIATENbHO COEAHHHTDb €ro C CHJb-
¢doHOM ¥ mosyuuTh AaBieHue 1,5 at. Eciu B Teyenne 10 MuH noKasanue
MaHOMETPa OCTaeTcsl HeH3MEeHHBIM, TO MOATOTOBKY MOXKHO CYMTaTh 3a-
KOHYEeHHOH.

Ilast TOro 4TOGbl COKPAaTHTb BpeMsl BBHIIOJHEHHMs OMbITA, Hajlo OX-
JaxgaTb BOAY JbAOM HJH CHeroM A0 Hayaja ypoka. Kpome Ttoro,
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MOXHO 3apaHee TNPHTOTOBHTb TrOpSYYyIO BOAY H, NONIHBasi ee B GaHKY
C XO/MIONHOH BONOH, CHesnaTb HECKONbKO H3MepeHHH c6bema BO3AyXa
npu pasHbIX TeMNiepaTypax.

Caenyer uMerb B BHLY, YTO MAHOMETP B OMHCAHHOM OMNBITE CJYXKHT
He H3MepuTeneM JaBJEHHS, a JIHLIb HHIUKATOPOM, IO3BOJSIOIHM
CIeANTb M NOAJEPXKHBATh LABJEHHE B LUJAHHAPE MNOCTOSHHEIM. [Ilo-
STOMY YKa3aHHBHIH MaHOMETP MOXHO 3aMeHHThb JIOObIM ADYTHM, Ha-
npuMep JeMOHCTPALlHOHHBIM MaHoMeTpoM IyiaByutexnpoma.

O MbIT60. 3AKOH LUAPNA
OGopyAoBaHHE TAaKOE X2, KaK B NPeJbIIYLIEM OIHITE.

apanee GepyT ob6beM muAHHAPA 7—9 yca. ex. U co6HpaloT ycra-
HOBKY, ONHCaHHYIO B mpeAbayuleM onbiTe. OTKPBLIBAIOT KPaHH y Je-
MOHCTPALHOHHOTO MaHOMeTpa (COeAHHSIOT YCTAHOBKY C aTMmocdepoii)
U ONyCKaloT CHJIbGOH B COCYA C BOLOH, B KOTOPOM MJIABAlOT KYCOUKH
Jbja uau cHera. (CHera Hajo 6paTh CTONIBKO, YTOObI HEGOMBIIOE KOJIH-
4eCcTBO €ro BCE BpeMsi OCTaBaJjioch B BOJE.)

Korza muauuap u cogepxawmuiics B HeM BO3AYX OXJAASTCA L0
0 °C (m1si KOHTPOJISL ONYCKalOT B BOAY HAa KOPOTKOE BPEMsI TepMonapy
3MeKTPHYECKOro TepMOMeTpa), KpaH y MaHomeTpa 3aKphiBaioT. OGpa-
W4T BHHMAaHHE Y4YallWXCH, YTO HayaJbHOE COCTOSIHHE H30JHPOBAaH-
HOro BO3AyXa, 3aHHMAIOULEIO HEKOTOPHIH NOCTOSHHBIH 00beM, Oyner
takoe: t = 0°C, p =1 ar.

IponyckatoT yepes Boay map H3 KunsaTuabHHKa. [To mepe Harpesa-
HHS BO3/lyXa, O YeM CYIAAT MO AEMOHCTPalMOHHOMY 3JIEKTPHYECKOMY
TEPMOMETPY, HAG/IOZAIOT 10 MaHOMETPY MOCTENeHHOe YBeJHYeHHe
JAapjeHHs B uuiaHHApe. Yepes Kaxane 20 °C 3anuchIBalOT Ha KJAaCCHOMH
JocKe B TabsHLy TemNepaTypy H JAaBJeHHe Bo3yXa, KaK MOKa3aHO
HA PHCYHKe 2-22, H BhiepuHBaloT rpaduk. Ha ocHoBanuM rpaduka u
aHa/ln3a pes3yJbTaTOB, BHECEHHBHIX B TaGJHIy, JeNaloT 3aKJIoueHHe,
YTO NPH MOCTOSIHHOM oOBbeMe JaBjieHHe BO3J4yXa H3MeHseTcss NpPSMO
NPONOPLUHOHANBHO TeMIepaType.

Rucned
A1 P
0}100 141
S —— e
0007 13 fF———— ———— |
“wlus , E————= P
60|12z ——— : | :
i
801130 } I } ] Puc. 2-22. Tpaduk 3a-
00y138 1 1 4op BHCHMOCTH  IaBIeHHA
(] 20 40 60 80 100 % rasa OT TEMNepaTyphl.

114



ITocne 3TOro MOXKHO BHIYHCJAHTD 1O (opMyJie
Ap
Y=
poAt
repMHYECKHi Ko3(pHLIHEeHT AaBleHHs BO3AYyXa A/ ONHOTO-ABYX H3Me-
peHHil. Ero ssauenue oxasbiBaetcsi BecbMa GaH3KHM K uucay 0,0036,
T. € COCTaBjsieT !/,;; 49acTh NepBOHAYAJbHOrO J[aBJIeHHSI BO3AYyXa,
p3atoro npu 0 °C.
31ech MOMHO COKDAaTHTb BpeMsi AEMOHCTPallHH, €C/IH yYecTb yKa-
3aHHA K OpeiblAylieMy OIRITY.

OMNBbIT61. 3ABUCMMOCTb MEXXLLY OBHLEMOM, RABREHUEM
M TEMNEPATYPOR FrA3A

OGopynosaunue: l)uuauuap nepemeHnoro o6nemMa, 2) MaHOMETP ACMOH-
CTPALMOHHBIH 3aKPHITHHA co wKaaoid 0—1,6 ar, 3) ranbBaHOMETP JEMOHCTPALUHOH Kbl
M1032 c Tepmonapoii, 4) 6anka CTeknsHHAA, 5) KacTpioas ¢ ropsayei Booii, 6) 6pycok-
NoACTaBKa, 7) pe3HHOBas TpyOKa.

CobupatoT ycTaHOBKY Mo pHCYHKY 2-20 K onmity 59, HO Ge3 mapo-
obpa3soBaTtesisi. 3aKphlBalOT CBOGOAHBII KpaH y MaHoMeTpa (OH MNOKa-
3biBaeT | ar) M, He Ha/qMBas CHayaja BOAY B GaHKY, H3MEpSOT MO
mwKkane npubopa o6beM BO3AyXa B UMJIMHADE, a MO 3JEKTPHUECKOMY
TEPMOMETPY — TeMNepaTypy Bo3AyXa (OHa paBHa KOMHAaTHO#).

PesynbraThl H3MepeHHH 3aNUCHIBAIOT Ha KJAcCHOH JOCKe B TaGJH-
uy, rie p — nasJjenHe, V — o6weM, T — aGcosioTHas Temneparypa.

p ' v ‘ T ‘ pVIT | Tpumeyanune

1 7 293 0,024 KoMuarhast TeMnepatypa
1,55 5 333 0,023 Tenaast Boga

0,8 9 285 0,025 Xonozuas Boja

3areM B 6aHKY Ha/lHBaiOT Temnylo Boay (50—60 °C) u npou3eosibHO
H3MEHAIOT 00beM BO3JAYyXa B UHJHHApPE ¢ noMmolnbio BuHTa. Koraa uu-
JIMHAD Nporpeercs, ONATb H3MePSAIOT o6beM, AaBJeHHe H TeMnepaTypy
Bo3fyXa. Pesysbrathl H3MepeHHMil TaKiKe B3alHCHIBAIOT B TaGJHLY.

Hakonel, nepeHocAT LHMJIHHAP B XOJOAHYIO BOAY (NPHONH3HTENBHO
Ha 10 °C HuKe KOMHATHO!H) HJIH MeHSIOT BOAy B Ganke. CHOBa npous-
BOJIbHO M3MEHfIOT o0beM BO3AyXa B LMJIHHApPE H H3MepsIoT 06beM,
LaBJieHHE H TeMIepaTypy.

[Monb3ysch MOJNYYeHHBIMH pe3yJbTaTaMH, BBEYHMC/ISIOT 3HaYeHHe
BEIpaKeHU s —’-;!— I/ KaXkJAOro COCTOSIHHA. YOexXaaloTcs, 94TO BCe TPH
SHaueHWH MaJio OTJIHYAIOTCA APYT OT JAPYra, HeCMOTPAl Ha 3HAUHTEJb-
Hble U3MEHeHHA COOTBETCTBYIOIIHX MapaMeTpPoOB COCTOAHUS BO3AyXa.
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Puc. 2-23. VYerpoiictBo Aas 3akpen-
JIEHHST LHJHHAPOB B oGoiiMe:
l—oG6ofima; 2— cGpachiBalomas nJjaHKa.

Puc. 2-24 TlapadunoBass naacTHHka B
nasax CTOHKH.

Puc. 2-25. [emoncrpauns

YAeabHO#
TeNJIOEMKOCTH MeTaJlJIOoB.
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O NbIT 62. PABNTMYHAS YAENbHASA
TENNIOEMKOCTb METANNOB

O6opynoBaunne: 1) npu6op
Tunnans, 2) snekTpuueckas MIUTKA HIH
ApYyroft HarpesaTeJib.

ITepen onpiTOM CHHMaOT CO
croiikn npubopa Tunpans 060ii-
My C LHWJIMHAPUKAMH OJHHAKOBOM
Macchl M3 pa3HBIX METaJlJIOB: Jia-
TYHHM, CTaJH MW aJIOMHHHSL (WJH
CBHHIA, JIATYHH, CTal{ H aJIOMH-
HHS Y npHOOpPOB CTapoil KOHCT-
PYKUHH).

IlepeBepToiBaloT 0GOAMY M-
JUHADHKAMH BBepX, cJeis 3a
TeM, 4YToObl [Iafi0bl HA CTEPXKHAX
BOLJIH B OTBePCTHs cGpachiBalo-
1ed NaHKH H [OMECTHJIHCh MeX-
Iy mnaHKo#t u obofimoil. Cupura-
I0T IVIaHKY; KaK MOKa3aHo Ha
pucyHke 2-23, H Tem 3akpenJs-
IOT CTEPXKHH B 3TOM I0JIOXKEHHH.
ITorpy:kaioT UUJIHHAPHKH B 2KeC-
TAHYI0O BaHHY, NpHJAraeMylo K
npubopy, B KOTOpYlo 3apaHee Ha-
JIHBAIOT KHIATOK.

Iloka UUAHHAPHKM HArpeBa-
I0TCA B BOJe, Ha CTOliKe yCTaHaB-
JIHBAIOT TOATOTOBJIEHHYIO JI/IS1 OMbi-
Ta napadHHOBYIO niacTHHKY. Ee
YKpenasior pe6poM B CHELHalb-
HbIX Mas3ax CTOHKH, INONJOXKHB
CHH3Y KECTAHYIO KIOBeTYy (pHC.
2-24). 3aTeM 1EMOHCTPUPYIOT OMHIT.

BbiHyTYI0 M3 KunsATKa 06o0il-
My € UMJHHAPHKAMH HacaXHBa-
10T Ha CTOHMKY H, CABHHYB IVIaH-
KY, COpachlBalOT UHJIHHAPUKH Ha
napapuHOBYIO IVIaCTHHKY. Lluanu-
APHKH JOJIKHBI CTATh TOYHO MOCe-
peauHe naactuikd. Ecnu Kakoii-
HHOYIb H3 HMJIMHIPHKOB HEMHOIO
CMECTHTC B CTOPOHY, €ro Halo
OnicTpo momnpaBuTh (puc. 2-25).

Hanee cnemsaT 3a TeM, Kak
UWJIHHAPUKH, pacluiapisfd mapa-
({HH, NOCTENEHHO MOTPYXKalTCsA B



n1aCTHHKY M OCTaHaBJMBAalOTCH, KOrAa HX Temmeparypa Oyjer He-
CKOJIbKO HHXe TOYKM MJaBjeHMsi napabura. Pasnuunas ray6uHa
Norpy*eHus LHJAHHAPHKOB CBHIETEIbCTBYET O Pa3jMYHOM KOJHYeCT-
pe TEeMJIOTHI, OTHAHHOH KaXKAbIM H3 HHX NPH OCTHIBAHHH Ha OJKWHAKO-
BOe YHCJIO TPajyCcoB, T. €. O HEOAHHAKOBOH TemnoeMKocTd. [IpuHHMas
o BHHMaHHe, UTO MacChl Y HUX OAMHAKOBB, MOXHO CJeJiaTb 3aKJjloye-
HHe: YIeNbHas TeMmJOEMKOCTb pAa3JIHYHBIX METa/IOB, H3 KOTOpHIX
H3TOTOBJICHBl HHJIMHIPHKH, HEONUHAKOBA.

PaccmarpuBas Tabaumy yieJbHbIX TeIJIGEMKOCTeH pas3jHYHBIX Me-
TaMJIOB, MOXHO YGeAuTbcsl, YTO TJIyOMHA NOTPYXKEHUS LHJIHHAPHKOB
XOpOIIO COTJacyercsi ¢ JaHHBIMH TaGJHIbl: HaHMeHbllas [J1yOHHA
MOrpyKeHus y cBuHUA (yAesbHaa TemnoeMmkocts 130 Jx/(xr-K)), 3a-
TeM caeayoT aatyub (400 IIx/(xr-K)), crans (460 IIx/(kr-K)) u ano-
munHi (880 Ix/(xr-K)).

[Tocne nposeserus onbiTa napadHHOBYIO IJIACTHHKY ocBoboxaa-
10T OT UMJHHAPHKOB, YK/aAbiBaloT B ¢popMy H NOAOTrpeBaloT, MokKa Ma-
pabuH He pacniaBuTcs. 3aTeM napaduHy HalOT 3acThTh. YToOBI €
HOBOH MJIACTHHKOH MOXHO GBHIIO NOBTOPHTb OMNMIT, €€ BLIHMMAIOT H3
¢opMbl, cllerkKa npuaepxuBas Kpas ¢(opMbl H HaJaBlHBass Ha JHO.
TakuX niacTHHOK HeoGXOAUMO NMPHUI'OTOBUTb HECKOJNBKO, [0 YHCAY
KJIaCcCOB, B KOTOPBIX NpeAnosaraercs AeMOHCTPALUSA ONbITa.

OTibIT 63. ONPEAENEHUE YAENLHON TEMSIOEMKOCTH BOAbI

O6opynoBaumne: 1) npubop AndA onmpeleseHHs YAENbHON TeNJIOEMKOCTH,
2) cTakaHYHK XHMHYeCKHnii ¢ Bofo#, 3) XuHaMomeTp, 4) JHHeHKa AEMOHCTPAaUHOHHas,
5) ranbBaHOMeTp AeMoHCTpauuoHHbI M1032 ¢ Tepmonapoi, 6) wraTHB ¢ AByMA Jam-
Kamd M Mydramu, 7) fpesb pyuHas.

B stoM onmiTe ucmosnb3yioT npuGop AJA ONpelesieHUs MeXaHHue-
CKOTO 3KBHBaJsieHTa TemioTel. OH nosBoJisieT yAoOHO U OLICTPO onpefe-
JINTb MEXaHHYeCKYyl0 paboTy NpH TPEHHH H CBA3aHHOE C 3THM yBeJHdYe-
HHe BHYTPEHHe#l 3HeprHH H3BEeCTHOH Macchl BOJAbI B KaJOpHMETpe, a
CNeA0BaTeNbHO, HAHTH YAENbHYIO TEIICEMKOCTb BOABIL.

JleMoHCTpaLMI0 HAafo MOKa3aThb TaK, YTOGLI OHAa MOCJAYXKHJA TOJ-
FOTOBKOM K aHaJorMyHOiH JabopaTtopHo#i pa6ote B mpaktikyme. Cha-
Yaja IOKasbplBaloT oOWME BHA NPHGOpa, KOTOPBII COCTOMT M3 JABYX
JaTyHHBIX THJIb3, BCTaBJISIEMBIX OJHAa B JAPYryio; BTYJKH C phiyarom
JUIsl U3MEPeHHs CHJIbl TPEHHS H NJleua; PYKOSTKH AJs BPalleHHsl BHYT-
peHHeli TruUnb3bl U CKOOBI CO cTepXkHeM AJsA YKpemJjeHHs npubopa B
mratuBe. [loka3biBalOT, KaK coOHpaeTcss YCTaHOBKAa IJ151 BhLINOJIHEHHS
JaGopaTopHoii paGorhi'.

3areM cOGMpAlOT YCTAHOBKY, Ha KOTOPOH JEMOHCTPHPYIOT OMNBIT
(puc. 2-26). UTo6bl MOMYYMTH AOCTATOYHO GOJIBLIOE UHCIO OGOPOTOB
BHyTpeHHEH TuNb3bl NpH HeOOJbLWIOH 3aTpaTe BpeMeHH, NPUMEHSIOT
PyuHylo Jipesib, Y KOTOpOi NpeABapHTENbHO ONpefesioT NepenaToyHoe

! Cm.: TIpaktukyM no pusnke B cpesuelr wxone. IToy pea A. A. IMTokposckoro.
M., 1973, c. 128—130, puc. 80 u 82.
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qpcs0, Hanpumep 1 : 5. [Ipeib
3aKpeNJISIOT B IUTAaTHBE C MO-
MOLIBIO JBYX JIAaNOK, BHYTpeH-
HIOIO THJIb3Y npubopa — B mart-
pOHE IpeNH C MOMOLIBIO He-
GOJIBILIOTO CTEpXEHbKa H3 Ma-
TepHaja C IJIOXOM TemJIonpo-
BOLHOCTBIO (M1acTmacca, Aepe-
BO), KOTOpHI BBEPTHIBAIOT B
Hape3Ky THJb3bl BMECTO pYyKo-
ATKH.

Ion rusb3bl mpu6Gopa moj-
CTaBJAIOT CTaKaHUMK, B KOTO-
pHIi HaJMBaloOT, Hanpimep, 60 r
Boabl. ['Mab3bl JIOMKHEL GHITh
MOJIHOCTBIO HOTPYXKEeHbl B BOAY.

Ilocsie 3TOro mnOKasHBAIOT,
KaK CJeLyeT H3MePHTb CHJY.
JliHaMoMeTpOM 3auenysioT 3a
KpDIOYOK Ha pblyare npu6opa
H PaBHOMEPHO BpalIalOT PYKO-
Puc. 2-26. YcraHoBka Mis  oOnpefeneHUs ATKY ApesH. Jenator 3—5 ofo-

YAeJbHOH TenJ0eMKOCTH BOJHL. poOTOB H OTMEYalwT CHJIY, Ha-

npumep 1,6 H. Ecau crpen-

Ka JHHaMoMeTpa Koselsercs, GepyT cpeflHee 3HaueHHe H3 [OKa3aHHH.

3atem yOHpalOT JUHAMOMETP H C MOMOLIBIO JIEKTPHUECKOTO TepMo-

MeTpa H3MepsIoT HavaJbHYIO Temmepatypy !, Boiel. [as sToro mome-

IIAIOT B CTaKaHYHK TepMONapy H, NOMeILHBas BOAY, BO3MOXKHO TOUHee
ONpejie/IfIOT TeMNepaTypy B HayaJe ombiTa (¢ ToyHocTbio Ao 0,1 °C).

ITocsie storo menator, Hanpumep, 200 060pOTOB PYKOSTKOH ApesH
(1000 060poTOB TH/IB3EI) H ONSTh BO3MOXKHO TOYHEE ONpPEAesAIOT TeM-
nepatypy {,. OOpalialoT BHMMaHHE YyvYaluXcd, UYTO TeMIepaTypy
B KOHIl€ ONbITa Haf0 OTMeUaTb HaHGOJbIUYIO, T. €. KOTAa NpeKpaTHTCA
ee JasibHelillee MNOBHILIEHHE.

Korpa ombiT mposesiaH H Bce H3MepeHHs BBHIMOJHEHBI, MOACYUTHI-
BaloT paboty :

A= 2nrFn
1 yBelIHUeHHE BHYTpPEHHEH 3HEPTHU BOJH

AU = mc A,
TJie 7 — TJIeYO phidara Ha BTYJKe, OTCYHTBIBAEMOE OT LEHTPa BPALUEHHs]
10 MecTa NpukKpemyieHus AnHamoMetpa (10 cm), F— CHJIa, H3MEPEeHHLA
aunamometpoM (1,5 H), n — uncno o6oporoB rusbast (1000 o6opotos),

m —Macca Bouel (60 1), Af={, — ¢ — pasHocTb Temneparyp
(18,7 °C — 15 °C). OtKyna yaesnbHasA TEMIOEMKOCTb

. 2nrFn _ .
T 4200 Jx/(kr - K).
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B ZaHHOM ONBITE HE YUHTHIBAETCS HarpeBaHHe CTAKAHYHKA H THJIb3.
OnHaKo HayaJIbHYIO TEMIIePATypy BOALI II0JIE3HO GpaTh HHME KOMHATHOR
pa 8%/,, 4TOGBl YMEHBIIHTH TEIJIOBble NOTEPH HATPETOi BOABI B OKPY-
Jaiolliee IPOCTPAHCTBO.

O NbiT 64. HATPEBAHUE CBMHLIA YRAPAMMU MONOTKA

O6opyhRoBaHHue: I) raibBaHOMETp AeMOHCTpauyoHHuii M1032 ¢ Tepmo-
napoji HJH MHKDOMZHOMETD C TelJIONPHEMHHKOM, 2) HAaKOBaJbHsA Majasi M MOJIOTOK,
8) TOHKAas CBMHUOBAS MNJACTHHKA, 4) IJIOTHHI TOHKHA KapTOH.

HaKpbLIBaloT HaKOBaJIbHIO [/ TEMJIOH3O/SALHH HeGOJIbIIHM OTpes-
KOM TOHKOTO IUIOTHOIO KapTOHA HJH JHcTOBoro acGecta. Ha KapTol
KJAayT COTHYTYIO BJiBOE CBHHLOBYIO IVIACTHHKY.

3areM GepyT TepMomapy, NpPHIOTOBJEHHYIO 3apaHee H3 JBYX TOH-
KHX TPOBOJIOK, H CBOGOAHLIE KOHIBI €€ COSAMHSIOT C YKa3aHHbIM BHIILE
TaJbBaHOMETPOM, KaK UYYBCTBHTEJIbHEIM HHIMKaTOpoM. MOXHO BocC-
noJb30BaTbCd H JEMOHCTPAllHOHHBIM rajbBaHoMeTpoM IyaByurtex-
npoMa, €CJH HMeeTcsl NPHCTaBKa I/ YBeJIMYEHHS YYBCTBHTEJILHOCTH
storo npubopa.

INpoBepstor paGoTy coGpaHHOH LeNH: KacaloTCs cJerka pykoft
TepMonaphl H ofpalllaloT BHHMaHHE Ha OTKJIOHEHHE yKa3aTeJis raJibBa-
HoMeTpa. Iloc/ie 3TOro BCTaBJAIOT TepMonapy BHYTPb COTHYTO# miac-
THHKH, T. €. MeXJy ee nosoBuHKamH. Koria ykasarenb rajibBaHOMeT-
pa mnepecTaHeT nepeMellaTbcd — YCTaHOBKAa I'OTOBA JJis1 JEMOHCTpa-
LIYH oOMbiTa.

YpapsioT 2—3 pa3a MOJIOTKOM [O CBHHUOBOH IJIaCTHHKE B TOM
MecTe, TJe BJOXKeHa TepMonapa. O6GpalllaloT BHHMaHHe, YTO MOJIOTOK
'HE OTCKaKHBaeT OT CBHHLA, T. €. yAaphl Heynpyrue, M HaGaioAaioT
HeboJIblIOe OTKJOHEHHE yKasaTeJsi rajbBaHOMETpa OT NepBOHaya/b-
HOTO NOJIONKEHHS. 3aTeM HaHOCAT IJIaCTHHKE CEPHIO JIETKHX YJAa-
poB; YKasaTesib raJbBaHOMETPa IIOCTENEHHO NPOXOAHT TMOYTH BCIO
IIKaJay.

OcCTaBaSIIOT MIaCTHHKY CBOGOZHO OCTHIBaTh B BO3JyXe NPH KOM-
HaTHoH TeMnepartype. IToKa3aHusl rajJibBaHOMETpa NOCTENEHHO yMeHb-
LIAI0TCA H BO3BPAILAIOTCS K NEePBOHAYa/bHBIM.

TepMonapy & 3TOro ONBITA MOXHO NPHMEHATb CaMOAENbHYIO.
JlBe ToHKHe NPOBOJIOKH Pa3HOro MeTajvia (Jyulue KOHCTAaHTAHOBYIO H
AKeJIe3HyI0) TVIOTHO CKPYUHBAIOT C OJHOrO KOHLIA M CBapHBAaIOT B 3jeK-
TpHYecKo# Ayre, Kak 3TO ONHMCAaHO Ha c. 98.

B stom onbite B KauecTBe HHAMKATOpa H3MEHEHHS TeMIepaTyphl
MOXHO BOCIOJ/Ib30BATbCH LIKOJNbHBEIM TEIVIONPHEMHHKOM B BHJIe IVIOCKOMH
TOHKOCTEHHOH MeTaslIHyecKoi KOpoOKH, IUIOTHO COeJHHEHHOH De3HHO-
BOif TPYOKOH C YyBCTBHTEJbHHIM MHKpoMaHoMerpoM (puc. 2-27).

CrpesKy MHKpOMaHOMETPa NEPeBOASAT Ha HYJb IUKaJbl H HA Temo-
NpHeMHHK, oOpallleHHEI# 4eDHOH CTOpPOHOH BBepX, KJIaAyT CBHHIOBYIO
NnactuHKy. OGpalialoT BHHMaHHE, YTO MOJOXKEHHE CTPENKH He H3me-
HseTcs.
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Puc. 2-27. MukpoMaHomeTp
C TenJIoNnpHEMHHKOM.

3aTeM NJIAaCTHHKY CHHMAIOT, TIOABEPraloT GhICTPbIM yapaM MOJIOTKa,
KaK OGbUIO ONHMCAaHO BbIllE, H CHOBAa KJIaAyT Ha TENJONPHEMHHK.
Tenepb cTpenka MHKpOMaHOMETpa 3aMeTHO NepeMellaeTcsl, OOHaPYKH-
Basl MOBbILICHHE TEMIIEPaTypHl.

O MNbl T 65. HATPEBAHHE METAJUJIMMECKON TPYBKH TPEHMEM

O6opynroBamnue: 1) Tpy6ka JaTyHHas, 2) OCHOBAHHE OT YHHBEPCAJbHOI'O
wraruba, 3) wHyp, 4) sdup.

TOHKOCTEHHYIO NATYHHYIO TPYOKY /ISl AE€MOHCTPALHHM HarpeBaHHs,
NPOHCXOAsIIeT0 B npolecce paGoThl, NPOYHO 3aXKHMAalOT B OCHOBaHHE
yHHBepcasbHOro wratiBa. HanuBator B Hee 3—4 cM® adupa H 3akyno-
pHBalOT NpPOGKOH.

Ilpu6op ycTaHaBIHBAIOT Ha YroJs AeMOHCTpaiuoHHoro crosa. OGep-
HYB OJIMH pa3 BOKPYI TPYOKH NPOYHBINX MArKuil 1WHYyp, 6epyTcs BABOEM
3a ero KOHUBl H, NPHAEpXKHBas pyKaMH npuGop, HaTHpAKT TPyGKy
wHypoM (pHc. 2-28; HaTHpPaTh HEO6XOAMMO GLICTPHIMH TOOUEPEIHBLIMH
JABHXKEHHSMH, CHJbHO HATATHBasg INHYpP). Uepea HECKONBKO CEKYHA
a¢up Harpeercsi W 3aKHNHT. [lox jaBseHHeM mapoB mpoGKa C CHJOH
BBIJIETHT BBEpPX.

Ins ycnexa ombiTa HeoGXOAMMO TIIATENbHO MOKOGPaTh XOPOLIYIO
KOpKOBYI0 NMPo6Ky. OHa J0o/MKHA BMNOJHE F€PMETHYHO 3aKphIBaTh TPY6-
Ky, HO CHIeTb B HeH He ciHmKoM Tyro. Hamnyumue ycnoBus noa6u-
patoTcsl 3KCNepPHMEHTANbHO.

Xopoulo NojorHaHHY0 NPOOKY H LIHYP HYXKHO XPaHUTb BMeCTe C
npu6opom.

Bmecto 3Hpa MOXHO BOCHOJB30BATLCA CNHPTOM, HO NpPH 3TOM
norpe6yercs Gosiee CHIbHOE H AJIUTEJbHOE HaTHPaHHE.

Puc. 2-28. Harpepanne tpyGru
TPEHHEM.
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YcTaHOBKY ONHCaHHOTO
onbiTa MOXHO H3MEHHTb, INPH-
GJaM3HB €e K TOoH, KaKylo yac-
ro TIOMEIlalT B YueOHHKaX.
Tpy6Ky 3aXHMAIOT B LEHTPO-
GeXHYIO MallHHY H CpaEHH-
TeJbHO GEICTPO BpalaioT. Tpe-
HHe CO3JaloT TOJIOCKOH CyKHa,
KOTOpOi1 OXBaThIBaeTCA TPyOKa.
CB0OOOAHBIE KOHIIBI TOJIOCKH Aep-
JKaT B pyKe H, CXKHMasg HX
6oJibllie HJIH MEHblle, peryJH-
pYIOT TPEHHE.

O N bl T 66. HATPEBAHME CTEPYKHS
NPU EFrO PACTXXEHUM

O6GopyxnoBanue: 1) rua-
paBIMYeCKH{ mpecc C MPHCROCOG-
JEHHEM JJiSi PACTSKeHHs, 2) CTep-
XeHb MeTaJJIHuecKkHit, 3) raJjbBa-
HOMeTp JeMOHCTpauuoHnnit M1032
¢ Tepmonapoti.

Ha wmMeranauueckuit crep-
JKeHb, NpHJaraeMblii AJsa pas-
pbiBa K THIpaBJHYECKOMY Ipec-
cy, HajeBaloT CBepXy uepes
YTOJIILIEHHYIO TOJIOBKY He6oJb-
1ioe YNpyroe pe3HHOBOE Ko-
JIeYKO. 3aKpelIsioT CTepPiKeHb
B IpHCHoco0/leHUH IJs pacTs-
JKEHHs, YCTPOHCTBO KOTOPOro
NOHATHO M3 pHCYHKa 2-29.
CraBaT nmnpucnocobiieHne Ha
npecc H pacTATHBAIOT CTEPIKEHD
0 MOSAIBJIEHHsI €lBa 3aMeTHOHU
NepeMBIYKH — IueHKkH  (pHC.
2-30).

Kak TonBKO 06G0O3HAYHTCA
mefixa, pacTsxeHHe Tnpekpa-
wator. Ha meliky HaaBuraiwotr
pe3uHOBOe KoJeuko, noj KoTo-
poe MNOACOBHIBAIOT TepMonapy,
COeAHHEHHYIO C YKa3aHHLIM BhI-
e rajgbBaHomerpoM. Cnaii Tep-
Momnaps! JOJMXKeH MJIOTHO NpuJe-
ratb X CTepXkHi0, Kak 3TO NO-
Ka3aHO OTAEJbHO OT YCTaHOB-
KH Ha pucyHke 2-31. B takom

Puc. 2-29. [Ilpucnocobnenue Aas

pa3pbiBaHHs CTEPXKHA:
1 — gopnyc; 2 — noABHXHas naaTdop-
Ma C ABYMS CTofikaMH; 3 — paspbiBae-
MBlli  CTep)XeHb; 4 — KoJjabua ¢ Ipopes
3SMH.
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Puc. 2-30. O6pasoBanue WefikH Yy MeTal-

JIHYECKOro CTepXKHA.

121



BUJIe YCTaHOBKY MOXHO CYHMTaTh
NOATOTOBJIEHHOH IJfA JAeMOHCTpa-
LMK ONblTa, KOTOPHIA 3aK/ioyaer-
csl B CJefylolieM.

CHavana yyalyecs TILATebHO
3aMeyaloT 110 LIKaJsle epBoHavalb-
HOe [IOKa3aHHe rajibBaHOMETpa,
KOT/3 JiaBJieHHe MPeccoM He NPoHu3-
Puc. 2-31. Crepmenn ¢ pesuHoBniM BOAHTCH. Sa'lleM TNO/IEEPTaloT CTeP-

KOJIbIIOM H TepMonapoit. XeHb QJIbHEHILEMY NOCTENCHHOMY

pacTsaKeHuI0 N0 ero paspbiBa H

CJIEAAT 32 MOKAa3aHHEM rajibBaHoMeTpa. [lpu yIJIMHEHMH CTEePXHs €ro

Temnepatypa OyleT 3aMeTHO NOBBIILATbCS, YTO CBHETE/bCTBYET O nepe-

Xolle MeXaHHUeCKOH HEPIHH, 3aTPaueHHOH Ha pacTsiKeHHe, BO BHYT-
PEHHIO0.

ITOT ONBIT MeHee BBLIPA3HTEJNIBHO MOMKHO MOKa3aTh C SJaCTHYHOH
TOJICTOCTEHHOH PEe3HHOBOH TPYGKOH AJMHON NpPHOJJH3HTENBHO 25 M H
Auamerpom 8—10 Mmm.

B ToHKHH NpoKOJ CTEHKH TPYGKH BCTaBJASIOT TepMonapy M coeau-
HAIOT ee C YKa3aHHBIM rajbBaHOMETPOM. MOXHO NPHMEHHTb H JE€MOH-
CTPaIlHOHHBIN ranbBaHoMerp I'iaByyrexnpoma ¢ npHcnocoGleRHeM AJIR
NOBBILLIEHHS YYBCTBHTENBHOCTH 3Toro npubGopa. OpuH KoHel, TpyOKU
32XHMAIOT CTPYOUMHKOH 32 Kpall KpHIUKH CTOJa, a Apyro#t — OepyT
B pYKY. Heckosbko pa3s GrICTpO pacTAruBaioT TpYOKY, NPH 3TOM rajb-
BaHOMETP NOKaXkKeT HEKOTOPOe NOBHILEHHE TeMNEepaTypHl.

Ecnu yyammecs eme He GblIH 3HAKOMBI C YUYBCTBHTEJbHBIM HHIH-
KaTopoM TeMIlepaTyphl, TO HM HaJO0 MNpelBapHTEIbHO MNOKa3aThb €ro
Iefictue. CoelHHHTb TepMomapy C raJbBaHOMETPOM M, Harpemas ee,
HallpuMep, NPUKOCHOBEHHEM DYKH, HabaiofaTh OLICTPOE NepeMelleHHe
yKa3aresisl rajJbBaHOMETpa.

OnNbIT 67. USMEHEHMUE TEMNEPATYPbI BO3AYXA NPH ErO CIKATUM
U PACLUMPEHUM

OGopyaoBaHHue: l)CKIIHKA TOJICTOCTEHHAs eMKOCTbIO 3—5 71 ¢ Ty6ycom,
2) nacoc pyusoit Han Komosckoro, 3) ocBetuTenb MaJjinlit s NOACBeTa, 4) rajibBaHo-
MeTp AeMoHCTpanHoHHbfA M1032 c Tepmonapoti.

Ins atoro ombiTa MOAGHPAIOT TOJCTOCTEHHYIO CKJSIHKY C JOCTa-
TOYHO IUMPOKHM Ty6ycoM H ropsoBHHOH. Ty6yc mioTHO 3aKphIBaIOT pe-
3HHOBOJ NPOGKOH, Yepe3 KOTOPYIO NPONYCKAOT HeGONBLIOH CTEK/ AHHBIH
naTpy6oK u tepmonapy. ITatpy6ok coeIHHSIOT C HacOCOM, a TepMorma-
Py — C JEMOHCTPallHOHHBIM TasnbBaHoMeTpoM (puc. 2-32). CKJISIHKY
Jyyile pacrnoJOXKHTh Ha Kpaio cTosa, 4TOGBl MOXHO GbLIO BOCIOJb-
30BaThcsi nofcBeroM. OcBeTHTeNb AMsl MOACBETa MOMELIAIOT C3afM H
HEMHOFO HHXE YCTaHOBKH.

3akpBIBalOT He OYeHb IVIOTHO PE3HHOBOH MPOOGKOH ropJo CKASHKH
U HACOCOM HarHeTaloT B Hee Bo3AyX. O6pallaloT BHHMaHHE, YTO BHYT-
PH CKJIAHKH NPH 3TOM HHKaKHX 3aMETHBIX H3MEHEHHH He NPOH3OLLIO.
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YKasaTesb ke rajbBaHOMeTpa
OTKJIOHHJICSI BIPaBO OT IepBO-
HayaJbHOTO MOJOXKEHHd, o6Ha-
PYKHBasi 3aMeTHOE MOBLILIEHHe
Temnepatypsl. JlesaloT BRIBOJ,
YTO NPH CKAaTHH BO3JyX Harpe-
BaeTcs, €ro BHYTPEHHSAS JHep-
rHsl yBeJHYHBAETCS.

He Mensis ycraHOBKH, BHI-
KHJAI0T HEKOTOPOe Bpems, YTo-
Obl yKasaTesb TajibBaHOMeTpa
BEPHYJICS B HCXOAHOE MNOJIOKe-
HME, T. €. BO3AYX NPHHSJ CHO-
Ba KOMHATHYIO TeMIneparypy.
BricTpo BhIHMMAIOT MPOGKY H3
ropJioBHHb. Bosgyx ¢ mymom
BBIXOJIHT HapYXYy, H B CKJSHKe
06pa3yloTCs BOJSIHbIE NIAPHI, X0-  PHC: 2’32'813’“ e r‘]‘“gueﬁg;“’“”?a“""
pOILO 3aMeTHHIE NPH MOACBeTe. P )

[NosBnenne napoB CBHIeTENbCTBYET 06 OXJaXkAEHMH BO3AYyXa.
Kpome ToOro, 3ameyaloT najieHHe TemIepaTypbl H HENOCPEACTBEHHO NO
foKasaHUAM rajbBaHoMeTpa. TakuM c6pa3oM yGexknaioTcsl, 4TO BO3-
AyX, pacCIIHPsACh, COBepLIaeT paGoTy H OXJaXAaeTcsl; €ro BHYTPEHHss
SHEprHsi CTAHOBHTCSl MEHbIUE,

BTopyio NonoBHHY ONbITa MOXKHO HEMHOro H3MeHHTb. ITpoGKy He
TONbKO IJIOTHO BCTaBHTb B TrOpJO CK/ASHKH, HO M 3aBSi3aTbh KPeNKOH
HHTbIO. [Joc/ie }xe HaKauMBaHUs BO3AyXa HUTb cOpesartb. Toraa npco6-
Ka Mo JaBj€HHEM BBUIETHT C IIYMOM BBEPX H BO3AYyX GyAeT GBICTPO
pacInpaThCS.

OueBuiHO, NIPH TaKoH NMOCTaHOBKE HEOOXOAHMO Lepejl YPOKOM NYTEM
NpelBapUTeNbHEIX NPo6 YCTaHOBHTb, CKOJBKO HAJO JesaTb KauyaHuH
HacocoM, 4To6bl MONYYHTDb Ji@aBJEHHe, JNOCTaTOUHOE JAJIA BbiGpPaCHIBaHHSA
npoGkH. O6pa3oBaHHe NapoB CTAHOBUTCH OCOGEHHO XOPOLIO 3aMETHO
y4amuMcs, €CJH Mepel ONbiTOM AHO CKJASHKM cJlerKa CMOYHTH BOACIi
H BOCMOJIb30BATbCS MOLCBETOM.

O NbiT 68. BO2ZAYWHOE OTHMBO; YCTPOHRCTBO U REACTBME
KOMMPECCOPA

O6opyanoBanue: 1)posaymuoe oruuso, 2) cepubiit 3pup, 3) Bata rurpo-
ckonnyeckasi, 4) kuHonpoekrop, 5) kunodusaeM «Ilosyyelive H npHMeHEHHE CXKAaToOro
Bo3ayxam.

BosaylHoe OrHHBO npeAacTaBasieT coGoil MOJBIA NMPO3payHbld LK-
JHHAP C NJOTHO NPUTHAaHHLIM MOpIUHEM, H3TOTOBJIEHHBIH W3 CTEK/a
WIH FJIeKCHIJaca.

1 IToayueHue W mpHMeHeHHE cxKaToro BosAyxa. 1 w. (2 ¢parm.). Munckas xuno-
CTyAMA HAYYHO-NOMYJSPHLIX H XPOHHKANbHO-NOKYMEHTAJIbHBIX (uiabMoB. 1965.
IpoRo/mKHTeNbHOCTh ACMOHCTpauu — 10 MHH.
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V" OnbiT ¢ OrHHBOM COCTOMT B cJeaywouem. Ha

JIHO LHJIHHJIPa OMyCKaloT HeOO/MbLIOH KyCOoueK

P BaThl, CJerKa CMOYEHHO! CepHBIM 3HpOM, U 3a-

. KpBIBAIOT LUJIHHADP MOpLIHEM. 3aTeM, COCPeNoTO-

YyMB BHHMaHHe Y4YallluXcs Ha YCTaHOBKe, Pe3KHM,

HO He OYeHb CHJIbHBIM, HaXXHMOM DYKH BTOHSAIOT
nopuleHb BHYTPb LHAHHApa (puc. 2-33).

Bosnyx npH cKaTHH CHJIBHO HarpeBaeTcs, H
napsl 3¢upa BocniaMedsiorcs. [Ipu aemoncrpa-
UM onbiTa GhlBaeT MNOJME3HO YaCTHYHO 3aTeM-
HHTb KJlacC, TOrja BCMbILIKa MapoB GYyAeT 0Co-
6eHHO OTYETJHBO BHIHA BCEM YYalHMCH.

Huorzaa onwit cpasy He yaaercs. dto npomuc-
XOAHT OTTOrO, YTO MOPILIEHb NPOMYCKAET BO3AYX,
Prc. 2-33. Ilemorctpa- Jiu6o OTTOrO, YTO B IMJIHHIPE CKOIVISEeTCH CJAULI-
UH# onnTa ¢ Boagym- KOM MHOTO napoB 3¢upa. B mepsom cayuae nago

HBIM OTHHBOM! cMa3aThb MOPILEHb TaBOTOM HJHM Ba3eJHHOM, a
1 —~ nopuens; npgc;awec- BO BTOPOM TIIATEJbHO MPOAYTb LHJIHHAP, AJfA
Fess6ofi; 3 — ymaoTasw-  YEro ObIBaeT MoJIe3HO OTBEPHYTb €ro AHO.

wiad  npokianxa. Janee cienyet Bocnonb30BaThcst KHHODHIIb-

moM «[lonyyenne M nNpUMeHeHHe  CXKaTOTO
BO3/lyXa» M MOKa3aTh ero NepByIO YacTb. B Hefl mocie BBOZHOrO OMNBI-
Ta, KOTOPbIf MOACHSAET, YTO CKATHIH BO3AYX MOXET NPOM3BOAHTb pa-
60Ty, noOKasaH KDYNMHEIM IUIaHOM BHEIUHHH BUA KOMIIPECCOPHOH Yyc-
TaHOBKH. C NOMOIUBIO MY/bTHIVIHKAUHH OOBSCHSETCS YCTPOHCTBO H
paboTa KOMIPECCOPOB, OJAHOCTYNEHYaTOro M IBOHHOIO JNeHCTBHA.
IlokasaHo HarpeBaHHe NpPH CXKaTHH BO3AYyXa H CHOcob OXJaXAEHUS
KoMmmnpeccopa. DTH Kaipbl MOXKHO CYUHTaTh HaHOoJiee MOJE3HbIMH, OG-
YUaloMWHUMH.

Jlanee B mepBoil yacTH MOKa3aHbl Pa3/iHYHble MPUMEHEHUS CKATOro
BO3JlyXa: IHEBMAaTHYeCKHH uIHGOBaNbHBIA JAHMCK, 3YyOHJIO, Mecko-
CTPYHHBIH annapat, asporpadHyecKuii mNHCTOJET, NHeBMaTHYecKas
noyTa.

BTopas uacte ¢unbMa Bcs Takke mocBsimieHa TexHuke. OHa nepe-
FPYy>K€Ha MHOTOYHCJEHHBIMH JPYTHMH MpPHMEHEHHAMH, H ee JeMOHCTpH-
poBaHHe HAa YPOKE€ CTaHOBHTCH HM3JIMLIHUM.

O nNblT 69. APUHLMIN AEACTBMA NAPOBOW MALLMHDI

O6opynoBaunue: 1) Tpy6ka NaTyHHas, 2) IITATHB YHHBEPCAJbHBIA C JBY-
Ma MyQdTamH M KOJBLUOM, 3) CIHPTOBKA.

Co6upaloT npocTylo ycraHoBKy (puc. 2-34). B Meransinueckyrwo
TpyGKYy, KoTOpas MpHUMeHsJach B onbiTe 65, HanuBaloT 3—4 cM® Boabl
H TYTrO 3aKpBIBalOT Pe3HHOBOH HJIH KOPKOBOH mponapadHHeHHO# npo6-
koi. Tpy6GKy 3aKpenuisiioT B MydTe wTaTHBa B HECKOJbKO HAKJOHHOM
NOJIOXKEHHH, 4TOOBl BOJA B Hell oKa3sasiach He Ha JIHe, a PacloNOXH-
Jlach BOJb GOKOBOH CTEHKH JJisi yAoGcTBa HarpeBanus. Ilon TpyGky
Ha MEeTa/JIHYeCKOM KOJ/ibLle DITATHBA CTaBAT CNHPTOBKY M NOAOHPAIOT
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nanbosiee TNOAXOAAILYI0 BEICOTY €€ pacnoJo-
JKEHHS: IJIaMsl CNHPTOBKH JAOJKHO KacaTbCs
TPYOKH.

INepen omnbiToM pacnosararoT YCTaHOBKY Tak,
ytobbl TPy6Ka Oblna HampasjeHa BAOJb JEMOH-
CTPaLMOHHOTO CTOJIA, H, COCPEJOTOYHB BHUMAHHE
yyaluXxcs Ha npubope, 3aXHraloT CIOUPTOBKY.

Yepes HeKoTopoe BpeMs Bojia B TPyOKe Ha-
rpeercst Boiwe 100 °C, naBjeHHe mapa CHJbHO
Bo3pacteT M 1npo6Ka C IUYMOM BLUIETHT H3
TPpYOKH. DTOT ONBIT NOKA3bIBAET NEPEXOj BHYT-
peHHeil 3HepPrHd napa B MeXaHHYECKYylo, KaK B
napoBOH MalliiHe.

O MbIT 70. NPHHLUMN AEACTBUA ABUTATENS
BHYTPEHHEIO CrOPAHMA

Puc. 2-34. ¥Ycranoska
O6opynoBanue: 1) UWHIHHAD AN AEMOHCT-  1q JleMOHCTpAUMH Pa-

palHy ynmpyrocTH BosjyXa (CIHDOMETP) C BBEPHYTOH B GoTbl napa.

Hero aBTOMOGHJILHOM cBedoil, 2) aneKTpodopHas MallHHA

HJIM BHICOKOBOJILTHEIA MpeoGpasosarenb «Pa3psia-1», 3) KMHeMaTHYeCKas MoJe/b-pas”

pes IBC, 4) 6arapes akkymyaaropos 3HKH-10, 5) nposoaa coenunutenprbe — 2 Wwr.,

6) Gensun asnauuonnbifi B-70, 7) nunerxa.

Jag neMoHCTpanuK B3phiBa FOpIOYell CMeCH B LHJHHApPE H MeXaHH-
yeckoil paboThl, KOTOpasi NPOM3BOJAHTCH 3a CUeT YacTH SHEPruH, Bhije-
JISIOLIEHCS MPH CTOPaHHH TOMJIMBA, COOHPAIOT YCTaHOBKY (pHc. 2-35).
UyryHHbl#l LUWJIHHADP C BBEDHYTOH B Hero 3amnajbHOH 3JIeKTPHYECKOH
CBeYoil COeAHHSAIOT C HCTOYHHKOM BHICOKOTO HampsXKeHHs: OJHH NPOBOA

Puc. 2-35. HeMoucTpauus
B3pLIBa TropIOUEH CMeCH B
YYTYHHOM UHJIHHApE.
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MOABOAMTCA K BHHTOBOMY 3aXHMYy CBe€YH, a
Ipyroii — K Kopnycy uuiaunapa. HMcrounnkamu
NHTAHHS MOTYT ObIThb 3jekTpodopHass MallH-
Ha MJIM BBHICOKOBOJIBTHBIA npecGpa3oBatednb. [1pu
3TOM UHMJIHHAP CJerka HaKJOHSIOT B CTOPOHY,
NPOTHBONOJNOXHYIO KJaccy, NOIJIOXHB IOJA He-
ro HeGoJbLIOH K/HHBILEK. YToOH NOpLICHb He
yAapsiics O CTOJ, K HeMy NMpPHBSA3LIBAIOT NPOY-
HBIH IIHYDPOK, 3a)KaThlil B Janke IUTaTHBa, KO-
TOPBHIfi 3aKPeNJISIOT Ha CTOJe CTPYOLHHKOH.

BriHyB nopiueHb, BBOIAT B LHJAHHAP C NOMO-
LIbIO NHNETKY 5—6 Kanenb aBHaUMOHHOTO GeH-
3HHA. 3aKpLIBAIOT LMJIMHAP NOPIIHEM TaK, 4TO-
6n mocnefHHHA MOXOOHN A0 Koprnyca CBEuH,
BBEPHYTOH MOYTH Y JAHA LUMJMHApA, U o6paso-
BaJ B HeM NofoOHe KaMephl CropaHuf.

IMocne aToro BK/AIOYAKOT HampsikeHHe. Mex-
Puc. 2-36. Mogenb su- AY S/1EKTDPOJiaMH CBeYH (HCKPOBOH MPOMEXYTOK
raTens BHyTpeHmero cro- 6—7 MM) obpasyercs HcKpa. Iopiouasi cmech

panus. B3pPbIBAeTCs, H NOPLIEHDb BhLIETaeT H3 LHJIHHAPA.

Ilepen HayajoM ONKITa NOJE3HO MOKasaTh

yualinuMcsi o6pasoBaHHEe HCKpHI B UHJAHHAPE. [{As 3TOro MoBepTHIBAIOT

LMJIHHAP OTKPBITHIM KOHIIOM B CTOPOHY KJlacca H HEeCKOJNbKO pa3 BKJIO-
YalT M BHIK/IIOYAIOT HCTOYHHK HanpsKEHHs.

Ilocne Takoil BeTynmuTeNbHOM AeMOHCTPalMH NMepeXoisT K oObsacHe-
HHIO YCTPOHCTBAa M JeHCTBHSI YETHIPEXTAKTHOTO JBHrareqs BHYTPeH-
HEro CropaHus 1o MOAEJH, Bumyckaemoit ['1aByyrexnpomom (puc. 2-36).
HnmiocTpupyioT Ha MoJle/lM MOMEHT BOCIJIaMEHEHMs Tropioduefl cMecH,
KOTOphIii AIBAfeTCSi HayasoM padoyero Takra. [sig 3Toro BBEpXy Mo-
JleJIM Haj, MOpIUHeM YKpelieH IaTPOH C MaJOBOJNBTHOH 3JIeKTPHUECKOMH
JIaMIOYKOH, KOTOpas COEAHHSIETCS C JBYMsS 3a)KHMaMH, pacloJOXeH-
HbIMH ¢ OOpaTHOH CTOPOHEI MpHOOpa Ha ero Koprmyce.

IlpucoenuHHB K 3a)XHMMaM HCTOYHUK ToKa (6artapeiika OT KapMaH-
HOro ¢oHapsi HJIH aKKyMyJsTopa) H Bpauiasi Py4yKy MOAEJH, MOMKHO
Ha6sioaTh, YTO B HayaJse TaKTa «paboyuil XoI» 3JeKTpHuecKas LeNb
3aMbIKaeTCs M JiaMNIOYKa BCTbIXMBaeT, HMHTHPYS MOMEHT BOCIlJIaMeHe-
HHS$ ropiloueii cCMecH.

Ilpu o6bsicHeHHH yCTpOHCTBA M NEHCTBUSA ABHraTe]sl BHYTPEHHEro
CropaHHsi TOJIe3HO MoKa3aTh KHHOQW/IBM Ha 3Ty TeMmyl. B ¢uibme
KpaTKo JaeTcs MpejcTaBJieHHe O NoJie3HbIX MallMHaX, KOTophle MPHUBO-
IATCS B JefiCTBUe JBHraTeNsIMH BHYTPEHHEro cropaHusi. 3aTeM pac-
CMAaTPHBAeTCA NPHHUHN JeHCTBHA TaKoro JBHraress H ero pabora.
IlokasbiBaercs ycTpoficTBo Kap6ioparopa, Moc/jeoBaTebHOCTh TAKTOB,
npeo6pasoBaHHe MNPSMOJHHEAHOTO JBHIKEHHSI NMOPLIHSI BO BpallaTesib-

! lpuratesns BuyTpenuero cropaunus. 1 4. Kuesckas CTyAuA HayYHO-TONYJIAPHHX
¢unbmoB, 1963. I1poAO/NKHTENbHOCTb AeMOHCTpPauH — 10 MUH.
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Hoe. PackpbiBaeTcsi YCTPOHCTBO CHCTeMBbl OXJiaX[AEHH H CHCTEMEI
cMasku. 3akaHyHBaeTcsi (MJbM TMOKa3oM MHOTOLWJHHAPOBOTO JIBHIa-
TeJisi BHYTPEHHEro CropaHHs GOJbIIOH MOIIHOCTH.

§ 3. MONEKYNAPHO-KMHETMYECKAS TEOPUA

ONbIT 71. MOAENDL RABJIEHHA FA30B

O6Gopyanosauue: 1) camomenvsili npuGop, 2) WTaTHB YHHBEPCAMbHLIN,
3) BOPOHKA CTek/JsHHAas, 4) MeJKHEe CTajibHLie WIAPHKH, 5) KiOBeTa.

B wmeronnueckoM noco6uu mnpenofaBaHHs ¢usnku B IX Kaacce
npuBelleH PHCYHOK YCTaHOBKH AJISl ONbITA, MOJAENHPYIOLIEr0 JaBJieHue
rasal.

OnHako BOCHOJNb30BAaTbCSi ONMCAHHOA YCTaHOBKOH, B KOTODOH NpH-
MEHSIIOTCA a3pOJMHAMHUYECKHe BeChl, CMOXET JIHIUb BeCbMa OrpaHHYeH-
HOE YHCJO YuHTesleH, TaK KaK B IIKCJbHHIX (pH3HUYeCKHX KabuHeTax
TaKHX BecoB HeT. B cBoe BpeMsi OHM GbIH BBEINYLIEHbl NMPOMBILIIEH-
HOCTBIO B OTPAHHYEHHOM KOJIHYECTBE H JABHO CHATHI C IPOU3BOJCTBA.

TTonoG6HBIfl OMBIT MOXKHO NOKa3aTb C MOMOILBIO CPABHHTEIBHO NIpO-
CTOTO CaMOJENbHOrO NpHGOpa, MPEAIOKeHHOTo B APYrOM MeTOJHuYeC-
KOM NMOCOGHH H NMOKa3aHHOIO CXeMaTHYeCKH Ha pHCyHKe 2-372.

Ha nepeBsiHHOH NOJACTaBKe BePTHKaJbHO 3aKkpelJieHbl HeGoJbluas
crofika M wWwKajaa. Ha cTofike ¢ momolbio 4eThipex ocell COeHHEHH! MO-
JBHIKHO-OBAJbHAS MJOWlaAKa [/ H cTpelka, Nepememiaiowascs no
wkane. Crpenky moaGHpaloT TaK, 4ToObl OHAa ypaBHOBEIUHBaJa MJO-
WaAKy ¥ OCTaHaBJHBaJaCh Ha OJHOM M3 JeJIeHHH IUKaJH, KOrja mio-
IafiKka He HarpykeHa.

Ilepen omeiToM Hajl OBaJbHOH MJIOWIAAKOH NMpuHGOpa MOMeEIIAOT 3a-
KpelJIeHHYI0O Ha LITaTHBe BOPOH-
KY C MeJKHMH CTajbHbIMH IIapH-
Kamu. BopoHKa cBepxy 3akphl-
Ta KpHIKOH, B IEHTpe KOTOpO#
BCTaBJIEH uepe3 NPOOKY CTepXKeHb
C KOHYCHOH 3aTOYKOH Ha OJHOM
KOHIIE.

Yro6bl TpOJEMOHCTPHPOBAThH
OMNHIT, MOJHHMAIOT HEMHOIo CTep-
JeHb H  JalOT BO3MOXHOCTb

1Cm.: Baneen A. A, Kopx
2. 0., Opexos B. I1. Ilpenona-
pande ¢usuku B IX kmacce mo HoBoil
nporpamme. [TocoGre fas yuutesneit. M.,
1971, c. 37, puc. 18.

2Cm.: 3Bopukuu Bb. C uxp.
Metozuka nmnpenofaBaHus (DH3HKH B
cpenneft wkone. Monekyaspuas ¢usu-
ka. OcnoBM snekTpoannamukn. Iloco6ue  Puc. 2-37. Camopenvnnift npuGop, Mofe-
ans yuntened. M., 1975, c. 29, puc. 15. JIHPYIOINHI AaBaeHHe rasa.
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Puc. 2-38. ¥Ycrawoska Anist
MOJIe/IHPOBaHNA JABJEHHS
rasa.

IApHKaM NPOXOJHUTb 4yepe3 oTBepcTHe BOpoHKH. Ilanas Ha nuomanky,
OHY OTKJ/IOHSIIOT CTPeJKY MO IIKaje Ha HECKONbKO Je/eHHI.

MoxHO NOBTOPHUTH ONHIT, NOJHAB CTepeHb Bhiue. Toraa uepes
BOPOHKY O6yneT Gojibllie MPOXOANTh IUAPHKOB B EJHHULY BpeMeHH H
CTpesiKa OTKJOHHTCH Ha GoJibllee YHC/IO AeNeHHH.

OnucaHHbIl ONBIT MOXKHO T0Ka3aTb M C NPOCTOH YCTaHOBKOH, KO-
TOpyI0 coOHpAlOT U3 IUHPOKO PacCNpOCTPaHEHHHIX INKOJbHBIX (pusuye-
CKHX NpH6opoB. PajoM ¢ ofHOl H3 dalleK OGbIKHOBEHHBIX HACTOJBHBIX
BecoB (BHO-2) craBAT yHHBepCaJbHBIA IITaTHB C KOJBLUOM H HeOOJIb-
IIAM 3aKpeIICHHbIM KeJT000M TaK, 4ToGhl KOHell xejoGa okasajcs
Ha HEKOTOpOH BbLICOTE Haj| YallKoH BecoB. B KOHIe pacrosaraior crek-
JAHHYIO BOPOHKY [Vl CTa/lbHBIX IIAPHKOB HJIM CBHHIOBOH JpOGH
(puc. 2-38).

Ha vamke 3apanee 3akpemisiiorT Jierkuif, HO TBepJAblii HAKJIOHHBIH
3KpaH, yToGhl IIapHKH MpPH yAape OTCKaKHBaJd OT Hero U He OCTaBa-
Jucb Ha BecaX. EciH NlaTh BO3MOXHOCTb LIapHKaM CBOGOJHO IajfaTb
Ha XOpOILIO YypaBHOBeIlEHHbIE BEChbl, TO OHH BHIAAYT H3 PaBHOBECHS H
O6YLyT NOKa3blBaTb HEKOTOPYIO NMOCTOSTHHYIO BETMYHHY, HMUTHP YIOILYIO
JaBJieHHe, XOTs LIAPHKU TPOH3BOJAT NooyepenHble GhICTpble YAaphl O
YalKy.

Bcio ycTaHOBKY c/leflyeT pacnoJsiaraTb Ha GOJIBIIOH KioBeTe, YTOGbI
IIAapHKH He Majiajli Ha TOJ M HX MOXHO ObLI0 ObICTPO coOparth mocie
OMbITA.

OMNBbIT 72. PASAYBAHUE PE3UHOBOW KAMEPBI MO KONIOKOJNIOM
BO3AAYLWWHOrO HACOCA

O6opynosaHnue: 1) Hacoc KoMOBCKOro MM pPOTAaUHOHHBEI C SJEKTPO-
ABUraTeseM, 2) Tapesika CO CTEKJISTHHBIM KOJOKOIOM, 3) KaMepa oT (yT6osbHOrO0 Msua,
4) 3aHM BHHTOBO.

Cnerka HaayBalOT DPE3WHOBYIO KaMepy BO3IYXOM, CKJ/aIblBaloT
BJIBO€ OTBOJHYIO TPYOKY H IJIOTHO 3aXKHMAIOT €e C ITOMOLIBIO BHHTOBOTO
3axHMa. 3aTeM KJIaJyT KaMepy Ha TapeJsKy MOoj KOJMOKOJIOM TaK, YTo0bl
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Puc. 2-39. dyr€onbHast kKamepa noj Puc. 2-40. YcranoBka Jist o0bsic-
KOJIOKOJIOM BO3AYIIHONO Hacoca. HeHus onuta Iltepna.

OHa He 3aKphiBana coGofi oTBepcTHe IS BbIXOAa Bo3ayxa (puc. 2-39).
CoefHHSIOT TapeJKy C HacOCOM M BBLIKAYMBAIOT H3-TOJ KOJIOKOJA BO3-
ayx. Ilpu 3ToM kaMepa HauWHaeT NOCTENEHHO pa3jfyBaThCs, KaK MOKa-
3aHO Ha PHCYHKe INYHKTHPOM.

O6paialoT BHHMaHHMe YydYalluXCs Ha TO, YTO NpPH OTKaYHBaHHH
BO3/yXa YHCIO MOJIEKYJ, TMpPHXOAsIIeecs Ha eluHHUY o6bema B MIpo-
CTPaHCTBE MOJ KOJOKOJIOM, CTAHOBHTCSI BCe MeHbIUe H, CJeJ0BaTe/NbHO,
OHH C MeHbIUelH cu10i 60MOapAUPYIOT CTEHKH KaMmephl CHapyxH. Bryt-
pU Ke KaMephbl YHCJIO MOJIEKYJI OCTaeTcs NpexHee, [O3TOMY JAaBJjleHHe
Ha CTEHKH CTaHOBHTCA GoJblile HAPYMKHOTO M KaMepa NOCTeNeHHO pas-
NyBaeTcs.

Ecau B ¢u3uyeckom KabuHere He oKaxercsi ¢yTGO/BbHONH Kamephl,
TO B 3TOM OINLITE MOXKHO C YCIIEXOM BOCHOJIb30BaTbCsl NETCKHM pe3HHO-
BbIM LIapOM, HaJyBHOH HIPYIUKOH M3 TOHKOH De3UHBHI.

ONbIT73. MOAENDL ONBITA WWTEPHA AN ONPEAENEHMA CKOPOCTH
ABMEHMA MONEKYN FA3A

OGopynosanmue: l) spamaQuuiics AUCK C NMPHHAMIEKHOCTAMH, 2) MeTp
JeMOHCTpAUHOHHHI, 3) ypoBeHb, 4) cnHukH, 5) nnactuinH, 6) KHHONPOEKTOp, 7) K-
HOhHIbM «MoONMeKysn H MOJIEKYJ/ISIDHOE IBHXKEHHE».

B onHom u3 orBepcrHil NHCKa, YCTaHOBJIEHHOTO MO YPOBHIO, 3a-
Kperuisiior Tpy6Ky ¢ xeqo6KOM JJIst mycKa LIapuKa TaK, YToGbl KOHeI
KesoOKa CoBNaJl C OCbI0 BpalieHUs: Aucka (puc. 2-40). 3aTem Bburen-
JIHBAIOT M3 MJIACTH/JHHA Y3KYIO MOJOCKY U YKJAaAblBAlOT €e MO0 Kpalo
AMCKa TMPOTHB XkejoGka. Brosb MOJIOCKHM BTHIKAIOT Pl CIHYEK Tak,
YTOGbl PACCTOSIHMAI MeXAY HHMH ObLTH HEMHOTO MeHblue JHaMeTpa
Irapuka. Ha 3ToM 3aKkaHuMBaeTCsi MOATOTOBKA yCTaHOBKH.
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ITyckaioT M3 HeHTpa AHCKAa LIapHK H 3aMeYaloT MecTo, Kyla OH
nonagaer Ha Gapbepe. 3aTeM MPHBOAAT AHCK B pPaBHOMepHOE Bpaille-
HHE C ONpeJe/eHHbIM YHCJIOM 000POTOB B CEKYHAY, KOTOPOE OTMEYaioT
N0 MasATHHKOBOMY TaXOMeTpy, M CHOBa myckator mapHuk. OcranaBiu-
BalOT JHUCK H yGexIaloTCst, YTO Tenephb IIapHK NOMajk B APYroe MecTo
Gaprepa.

OueBHIHO, pacCTOSTHHe S, Ha KOTOpPOE CMEeCTHJ/ICS B 3TOM OIbITe
IIApHK, H PAJIHYC r UCKA MOXKHO H3MEepPHTb HEMOCPEACTBEHHO; CKOPOCTh
v BpailleHHs JHCKa Ha ero o6oje JIerko BBIYMCJAHTb, 3Has pPajuyc r W
YHCJI0 060poTOB B ceKyHAy. OTciona MOXKHO ONpeJeNHTb H CKOPOCTb &
ABHKEHHS LIapHKa BJOJb Pajnyca AuCKa, CYHTast 3TO ABHKEHHe paBHO-
MepHbIM. Tak Kak BpeMsi JBHKEHHS LIapHKa 1O PajHycy H BpeMs IO-
BOpPOTA QHCKa Ha pacCTOSTHHe CMeILeHHs PaBHBI MexAy coGoH, TO

.

r__ s
u v

CiienoBaTe/IbHO, CKOPOCTh IIapHKa
n

U= —,
S

Ilo ananoFuH ¢ 9TOH MeXaHHYeCKOH MOJEJBIO JIETKO OObSCHHTD
onuit IllltepHa, HelOCTYNHBIA AIS JEMOHCTPALlHH B CpefHel UIKoJe.
Ha knaccHoit jOcKe BLIYEPUHBAIOT pa3pe3 NpPHOGOpa, COCTOSILETO W3
IBYX BCTaBJIEHHBIX OfHH B APYroil IHJIHHAPOB, U3 KOTOPBIX yjaseH
Bo3nyx (puc. 2-41). B meHTpe y3KOro HLHJIHHApA, HMEIOLIENO IIEIb
BJOJIb OOpasylomeil, NoMellieHa NeprneHAHKYJISPHO IVIOCKOCTH YepTexa
TOHKasl IJIaTHHOBas NPOBOJIOKa, MOKpHITas cjoeM cepe6pa. Ockb Bpa-
IWeHns NpuGopa COBMALAET C OChIO MPOBOJIOKH.

Ecan yepes mpoBOJIOKY NMPONMyCKaTh 3JEKTPHYECKHH TOK, TO MoJe-
KyJbl cepebpa ¢ HaKaJleHHOH NpOBOJIOKH GYAYyT pacHbUIATbCA BO BCe
CropoHbl. BOJIBIIMHCTBO M3 HHX OcelaeT Ha BHYTPEHHeil IOBEpXHOCTH
y3Koro muauaapa. Yacrb ke gepes miesb MPOXOAHT Aajbllie H MONagaer
Ha LIMPOKHH UMAUHAp, 06pa3ys 3aMeTHYIO Ha IMa3 MOJIOCKY Hamkljie-

HufA. Korzna Bech npu6op NpHBOAAT B paBHOMEp-
Hoe BpailleHHe, 110JI0ca HalblieHHs cepeGpa CMme-
4 maercs Taxk ke, KaK CMEILAJIOCh MeCTo, Kyja momna-
Il IIapHK B ONHCAHHOMN BhIIe MEXAHHYECKOH Mo-

JlesH.
1 o
) Janee neMOHCTPHUPYIOT TpeTHH ¢parMeHT KHHO-
¢unbma «MosieKyJibl M MOJIEKY/ISPHOE IBHIKEHHE»,
3 rie packpeBaerca ufies onnita Illrepua wua ycra-
Puc. 2-41. Cxema HOBKe JJISi ONpeJeJEeHHS] CKOpOCTH NyJau. 3aTeM
onura Hlrepna: nokaseiBaeTcst yerpofictBo npubopa Illtepna, pac-
15 2—prewnsd ®m CMATPHUBAeTCs NPHHLHI ONpefeeHHsI CKOPOCTH MO-
BHYTPEHHHA NMJAHHA-
P 3 — makanenwan JIEKYJ cepe6pa M JaeTci KpHBas pacnpeneieHHst
TNIpoBONIOKa; 4 5 — ' -
T e i wone. ~ CKOpOCTeH C NOSICHEHHsIMH K Hefl. B KoHie ¢par
Kyan npu HenogsWx- MEHTa pa3bfCHSAETCS, KaK ONpeaefsTb NaBjeHHe

e mnan " rasa, 3Hasi CKOPOCTH JBHMKEHHs MOJIEKYJI.
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ONbBIT 74, CTATUCTUHECKAS
3AKOHOMEPHOCTb PACTIPEAENEHUSA

OﬁopynoBaHl{e: l) JOCKa ] " \Hl.l:}u
[anbToOHA, 2) MeNKHe CTaJbHBIE IAPHKH, j '

4l [
cBHHLUOBafA APo6Gb HJM TOpOX B CTaKaHe, g *\.‘ MR
® 9% ° 00 000 i

3) kuHONpPOeKTOP, 4) KHHODUIBM ¢MoneKybl
H MOJIEKYJISIDHOE JBHMKEHHe».

Harnsnmoit MexaHuueckoil Mo-
Jie/Ibl0 CTaTHCTHYECKOH 3aKOHOMep-
HOCTH pachpefle/leHHs MOXeET Cay-
JKMTb ONBIT € Hockoii [aabToHa.
ot npocrofi npu6op, NMOKasaHHbIH
Ha pHCYHKe 2-42, NPOMBILLJIEHHOCTBIO
He BHIYCKaeTcs H NMpe/iHa3HaueH A/
CaMONE/NbHOTO  HM3rOTOBJEHHA B
IIKOJIbHBIX YCJOBHAX.

U3 ruankoit poBHOH ¢aHepHl u3-
FOTABJUBAIOT OTKPEITYIO KOPOOKY
pa3Mepom He MeHee 3040 cm (pas-
BEpHYTHIH JHCT mnucued Gymaru) u
ray6uHoii okoso 2 cM. JIHO BHYTpH
KOpOOKH MNOKpHIBalOT 6e/10H KpacKoH
WIH OKJeHBaloT Gesnolt Oymarofi. CHuM3y KOpPOOKH, KaK TOKa3aHO
Ha PHCYHKe, Jle/IaloT H3 KapTOHa MJIu Apyroro mMarepuana 11—13 oxu-
HaKOBBIX OTCEKOB (3aKpOMOB) NpsAMOYrosibHOH Qopmel. Beicora orce-

KOB JOJIKHa ObiThb NPUG/IH3HTEJBLHO paBHA — UaCTH BLICOTH KOPOOKH.

Puc. 2-42. Ilocka IaabToHa.

B ocraiabHyio yacTb JHa KOpPOGKH NPOYHO BKAJIBIBAIOT B LIaXMaTHOM
nopsigke okoJo 100 ToscThiX Gy/aBOK WM BOGHBAIOT CTOJILKO 3Ke He-
GOJIbIIMX TOHKHX TBO3JEH.

B BepxHeii nIaHKe fesalOT OTBEPCTHE, B KOTOpOe BCTaBJSAIOT CTEK-
JITHHYIO BOPOHKY HJIM KapTOHHBIA CKaT JJisl CTa/JbHBIX MEJKHX LIapH-
KOB, Ipo6H WIH ropoxa, a BHH3Y JeJaloT BTOPOE BBLIABHIKHOE JHO,
KOTOpOe JaeT BO3MOXKHOCTb OBICTPO BHICHIIATH ILAPUKH AJISL MOBTOpe-
HHA ombita. [locne s3TOrOo KOpoGKY IJIOTHO 3aKPHIBAIOT KPHILKOH H3
NPo3payHOro MaTepHasa, 4YToGbl Xopouwo GblIM BHIHBI BCe OTCEKH H
najaioouue B HUX WAaPHKH.

JleMoHCTpauusi COCTOHT B cieaywooueM. B BOpPOHKY BepTHKa/lbHO
pacnosioxkeHHOTO pUGOpa CHayala ONyCKaloT KaKOH-H00 OJHH LIapHK
U Ha6J/110a10T, Kak, najas, OH CTaJKHBAeTCA CO MHOTHMH IBO3JSIMH H
COBepIIEHHO CJyyYafiHO nomajaeT B TOT WM HHOH OTceK. 3areM Io-
ouepeHO MycKaioT ellie 2—3 mapHka U y6exaloTcs, 4To, HeCMOTPSA Ha
OIHHAKOBBIE YCJOBHsI, 3TH OJHHOYHLIE IIADHKU MOMAajaloT COBCEM B
ApyrHe, ciaydafiible oTCeKH. HaKoHel,, B BOPOHKY BCHINAIOT TOPCTb
OJIHHAKOBbIX IIAPHKOB H IIPENOCTABJAIOT UM BO3MOXKHOCTb [OOYEPEAHO
TIajaTh B OTCEKH CKBO3b 3aCJIOH I'BO3JeH.

B pesyJbrare okasbiBaercsi, yTo WapHKH B OTCEKAaX pa3MellaloTcs

5 131



HepaBHOMEpHO H B TO e BpeMs He cayuaitHo. Ilpouecc Gyner nopun-
HATHCS CTaTHCTHYECKOMY 3aKOHY pacnpejeneHus: GoJblue Bcero Ia-
PHUKOB OKa)keTcsl B CpPellHeM OTCeKe, a B JAPYTHX — IUapUKOB Oyner
TEM MeHbll€e, YeM OTCeK OTCTOHT Jajiblie OT CepelMHH, HO PacloJioxke-
Hue ux OyJer CHMMETPHYHO.

3ameyaloT noJyuyeHHOe pacnpejeseHye H, NMOBTOPUB ONLIT, Ha6Ji0-
JaloT, 4YTO KapTHHA pacrpefieleHHsi OCTaeTcst NpexHell. D10 coBceM
He 03HayaeT, YTO B KaxK[blfi OTCEK MOMNajau Te Ke MIapHKH, KOTOpbie
6bl14 B HeM paHbllle. B o6paTHOM MOXHO Jierko yGeluTbCs, €M Mpel-
BapHUTeJNbHO OKPAaCHTb HECKOJIbKO ILIAapHKOB H NpOCJELHTh 3a MX pac-
T0JIOXKEHHEM TIOC/IE IEPBOTO U BTOPOIO OMNBITA.

B sakJ/ioyeHHe MOXKHO NpPOXEMOHCTPUPOBATh H3 KHHOMH/IbMaA «Mo-
JIEKYJIH U MOJIEKYJISIpHOe JBHKEHHe» BTOPYIO IOJOBHHY H3 BTOPOTO
¢parmenTa. B Heli MOKa3bBaeTCs1 HECKONBKO PasHBIX ONBLITOB C JOC-
Ko#t ['anbTOHa, MpuyeM Kaxblil pa3 HabJiofaeTcs ONHO H TO XKe pas-
MellleHHe IIapUKOB M0 s4eHKaM-OTCeKaM, YFO NMOATBEpKAaeT CTaTHCTH-
YeCKHH 3aKOH pachpefie/ieHHus.

§ 4. BBAMMHOE NPEBPALLEHME YXMAKOCTEA U FA3OB

O Mbl T 75. UCNAPEHME PA3NIMYHDBIX XXMAKOCTEH

OGopynoBaHuue: 1) nunerka, 2) apup cepuniii, 3) cnupr, 4) Boaa, 5) aucr
Gesoft HuALTPOBaNbHOM Gymar, 6) mIacTHAMH.

Liesp onbiTa — MoKas3aTh pasiHYHYIO CKOPOCTb HCMAapeHHs! PasHbIX
Kkuakocredt. Jlas 3TOro Ha KJIaCCHYIO JOCKY MPHKPENJISIOT IIaCTHJIH-
HOM JIUCT yHcToH Gesoft GUABTpOBa/NbLHON GyMaru.

Ha 6ymary ¢ noMomiplo NUIETKH HAHOCAT CBEPXY B Pa3HLIX MecTax
Kanau HccaenyeMoft :kuakoctd. Kanau obpasyior Ha 6ymare OTAefb-
Hble TeMHBIe TATHA, KOTOPLIe XOPOIUO 3aMeTHBl BCeM YydyauluMcsi B OTpa-
xeHHOM cBere. Kaniu yno6Hee HaHOCHTD B CJIEAYIOLIEM NOPSIAKE: Boja,
cnupt, 3dup.

O6paiaior BHHMaHHe YYallHXCA Ha TO, Kak ObICTPO Hcnapsercs
3¢up, 3aTeM NOCTENEHHO HCYe3aeT NATHO CHHPTA H, HAKOHEl, CTaHO-
BHTCSl He3aMeTHbIM H NATHO BoXbl. ONbIT npojosKaercs NpHGMH3H-
TesibHO 3—4 MHH, BpeMsi onbiTa MOXHO COKpaTHTb, €CiH 06MaxHBaTh
JHCT ¢ NATHAMH KapTOHOM HJIH OOLYBAaThb HACTOJIBHBIM BEHTU/ISTOPOM.

ONbT 76. BLIRAENEHME SHEPTMM NPU KOHAEHCAUMM BOAAHOIO MAPA

OGopynoBaHue: ) TepMOMETP 5/JeKTPHUECKHA, 2) mapooGpasoBaTeb ¢
cyXonapHHKOM, 3) s/MeKTpPHUecKasi MJIHTKA HJH Keporas, 4) INTaTHB YHHBepPCaJbHbif,
5) crakan xumuueckuit na 100 i, 6) kpyxka ¢ ropsyeil Boio#t, 7) CTeknsHHAA NANOUKA.

Ilns nonydyeHust cyxoro napa B JaHHOM ONbITé yAOGHO BOCHOJIb-
30BaThCA MNapoofpa3oBaTeseM H CYXOMapHHKOM. YCTaHOBKY Halo
co6paTh, KaKk MOKa3aHO Ha pHCyHKe 2-43.

IToka npoHcxoauT HarpeBaHHe BOAbI JO KHIEHHsI, MOATOTaBJHBA-
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Puc. 2-43. Harpesaxue BOIbl B CTaKaHe MPH KOHZEHCAIHMH napa:
1 — napooGpasoBaTesau; 2 — CyXOMNapHHUK.

IOT XMMHYeCKHi cTakaH. CHapyXH K €ro CTeHKe HNPUKJ/EHBAIOT JIIOOLIM
KieeM 6yMaxHYIO MNMOJIOCKY, HaauBaloT B crakaH 80—90 ma Boxwl u
Ha MOJIOCKE OTMEYaloT UePHH/IaMH HJ/IM LIBETHHIM KapaHAalloM ee Ha-
Ya/bHbI YpOBeHb. 3aTeM HU3MePSIOT 31eKTPHYECKHM TEPMOMETPOM Ha-
Ya/JbHYIO TeMIepaTypy BOABI.

Korna w3 cyxonapHuka mnofiner nap, BbIBOAHOH narpyboK Omycka-
10T B CTakaH ¢ Bojod. HabumonaioT, Kak Ny3LIpbKH napa ToT4ac HC-
4e3ai0T B BOJE, He MOJHHMASICh HAa NOBEPXHOCTb: Map, NMonas B XOJOA-
HYI0 BONY, KOHJAeHCHpyeTcsi. Mamepsasi HeCKOJbKO pa3 TeMIeparypy
BO/Ibl B CTaKaHe, yOeXKIAOTCA B ee OLICTPOM HarpeBaHMH.

Korna temneparypa Boxsl nogHuMercst Ha 30—40 °C Briie nepso-
HauaJbHOH, CyXOMapHUK BBIHHMAIOT H3 CTaKaHa M HarpeBaHue Npe-
KpamwaioT. O6palaioT BHHMaHHe yYallUXCsd Ha TO, YTO YPOBEHb BOJEI
B CTaKaHe MOJHAJCS 3a CYeT CKOHAeHCHPOBaHHoro napa. HoBwift ypo-
BeHb OTMEYaloT Ha GyMaXKHOH INOJIOCKe.

CnoBa nosropsitor onbiT. HanuBaoT B cTakaH BOAy A0 NepBOH OT-
METKH H U3MepSIOT ee TeMIepaTypy. 3aTeM HaJHBaIOT B CTaKaH CTOJBKO
KHNATKA, 4ToOGbl YpOBEHb BOIbI B HeM IOJHSJICA IO BTOPOH OTMETKH.
ITepememnBaor BoZy B cTakaHe H YGeXIalOTCs, YTO TeMmeparypa
NOJXHSMach BCero Ha 4—5°. 3HauWT, HarpeBaHHe BOJAH B CTaKaHe B
TNepBOM CJ1yyae MPOH3OLIIO0 B OCHOBHOM He OT BOJBI, IOJYYeHHOH M3
napa W uMmelowefl nepBoHavyanbHylo Temnepatypy 100 °C, a rnaBHBIM
06pa3oM 3a CyeT TemIOThl MapooOpa3oBaHHA.

[pocTeiM pacueToM MOXKHO NpPHOJIH3UTENBHO MOATBEPAUTH Pe3y.b-
TaThl OMNBITA.

ONbIT 77. CBOACTBA HACHILLLAIOUIMX NAPOB

O6opynoBanue: 1) npuGop Ana H3ydeHHs HACHILAIOUIMX Mapos, 2) Ma-
HOMETp JIeMOHCTPALMOHHBIH 3aKpHITHIl co mKanoi 0—1,6 at, 3) makyym-nacoc Ko-
MOBCKOro HJIM pOTauHOHHBIH, 4) cepuuiil 3pHP, 5) KpyXKa C Temyaoi Bomoil.
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Puc. 2-44. YcraHoBKa 1S NeMOHCTPAHH OCHOBHHEIX
CBONCTB HACHIIAIOWHX Mapos.

=

s v i
v —
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Ha yHuBepcanbHOM wmratuBe coGupator npubop (puc. 2-44, cmpa-
Ba): BOPOHKY C KpaHOM I, CTeKJSIHHBIH KpaH 2 ¢ pe3MHOBOH NpoOKoii,
npoGHpKy u TpoiHHK!, UToOb yGenuTbcst B epMeTHYHOCTH mpubopa,
COEMHSAIOT €ro yepe3 NEMOHCTPALlMOHHBIN MaHOMETP C BO3JYIIHBIM
HAacocoM, KaK MOKa3aHo Ha PHCYHKe, 3aKPHIBAIOT KpaH | U BbIKaYHBAIOT
BO3/yX.

Korapa crpenka MaHOMeTpa YCTaHOBMTCS TOYTH Ha HyJe IIKaJbl,
KpaH 4 3aKpHIBAaIOT, OTKauyKy NPEKPaIlaloT H B TeueHHe HeCKOJbKHX
MHHYT CJIeIAT 3a MaHOMeTpoM. Ec/iM ero mokas3aHusi He H3MEHSIOTCA
(yCTaHOBKa MOATOTOBJNEHA HOPMA/bHQ), NMEPEXOAAT K JEMOHCTPaUHH
OIEITOB.

1. 3akpsiBailor kpaH 2 (npHu 3aKpHITHIX KpaHax I u 4) W HaMUBaIOT
B BOPOHKY CepHbiil 3dup. BrictpriM noBopotoM Kpana I Ha 180° BBoAAT
B TpyOKy npubopa HemHoro a¢upa. O6paialor BHUMaHHE yyalluXcs
Ha TO, 4TO 3(Hp NOJHOCTBIO HCIApSeTCS U MaHOMeTp NOKa3blBaeT He-
KOTOpO€e JaBJIeHHe HEHAaCHIULAIMHKX MapoB.

TakuM npueMoM BBOJAT ellle HeCKOJBKO NOpUHH 3dupa, Noka B
Tpy6Ke Hal KpaHOM 2 He NMOSBHTCA KMUAKOCTb M Napbl CTaHYT Hachl-
matomumu. IloayepkuBawoT, YTO0 Temepb BHOBb BBeJieHHAs MOPLUS
aupa HHKaK He H3MeHseT MOKa3aHUH MaHOMETpa: JaBJeHHe Hachllalo-
HIHX MapoB NaHHOII XKMAKOCTH NIPH HEM3MEHHOH TeMneparype ecTb BeJi-
YYHA MOCTOSIHHAS.

2. OtkpoBaloT KpaH 2 u BhinyckaloT 3¢up B npo6upky.O6pamaior

! Bnepsrle Takas ycTaHoBKa Ghita mpepnoxena B. M. Macaosckum. Cm.: «Qu-
3HKa B WKoJes, 1963, Ne 6, c. 66—69. .
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pliiMaHHe, YTO NpPH 3TOM O6beM HachiLAOWUX NapoB 3HAYHTENBHO
yBE/HUHJ/ICS, ONHAKO TOKA3aHHA MaHOMeTpa He u3ameHusucb. OHH oc-
TAHYTCS HEHSMEHHBIMH H TOCJ/Ie TOTO, €CJH YMeHbIIHTh 00beM J06aB-
JeHHeM 3pupa B npobupke. IlenaioT BHIBOA: JaBjieHHe HaCHILAKIHUX
napoB He 3aBHCHT OT M3MeHeHHs HX oObeMa.

3. IojicraBnsior nox npoGHPKY CTakaH C XOJIOAHOM BOJOH HJH
oXJaxaaloT Npo6upKy HcnapeHueM sdupa. Ilokasanus manomerpa no-
CTEeNeHHO yMEeHBILAIOTCA. 3areM NOJ MPOGHPKY MOACTABASIOT TEIIYIO
pony (30—35 °C) u HaGmopaioT GLICTpOE MOBHILIEHHE AaBjeHus. Takum
o6pa3om y0exIaloTcs B 3aBHCUMOCTH JaBJIeHHS HacCbIAOLIUX HapoB
OT TeMIepaTypbl.

4. HaxkoHell, no/ie3HO 3KCMepHMEHTaNbHO YOeAHThCS, YTO JaBJe-
HHe HacChILLAIOMUX NapoB 3aBHCHT OT poja BemecrBa. s sToro Hauo
HMeTb JIPYrof TakoH ke mpuGop M BMecTo 3dHpa BOCNONB30BAThCSH
GensuHoM. OKa3sbiBaeTcsl, IPH OJHOM W TOfl 3Ke TeMIeparype JaBleHHe
HaCHILAIOIIKX NapoB GeH3HHA 3aMETHO MeHblle, YeM JaBJeHHE Hachl-
WawmH#Xx napos sdupa.

Ycnex ONHCaHHBIX OMBITOB B 3HAUHTENBHOH Mepe 3aBHCHT OT repme-
THYHOCTH ycraHOBKH. Ilo3ToMy Hajo o6paTHTh BHHMaHHe Ha TIATeNb-
HOCTh COOpPKH npHOOpa: HaJeXKHOCTb COEIHHEHHH PEe3HHOBBLIX NepeMbl-
yeK C TPOHHHKOM, pe3uHOBOH npoOku ¢ mpobupkoi u T. n. Ecau npu-
THPKa KPaHOB HeJOCTATOYHA M OHH NpPONYCKAlOT BO3[yX, TO HX HAJO
cMa3aTb TeXHHYECKHM Ba3e/HHOM HJIH JIaHOJIUHOM.

BMecTo 3aKpHITOTO JeMOHCTPAlHOHHOIO MaHOMeTpa, NOKa3aHHOro
Ha PHCYHKe, B 3TOM OIbITe MOXKHO C MeHbllieHl HaIVIIAHOCTBIO BOCIOJIb-
30BaTbCA U OTKPHITHIM JEMOHCTPAllMOHHHIM MaHOMETPOM, PacCUHTaH-
HbIM Ha 6 at (cM. puc. 2-3). UToOb UM MOKHO GbLIIO H3MEPSTh pa3pexe-
HHe, CTPEJKY HaJ0 CHATb C OCH (OHa AEPXKHTCA Ha TPEHHM) H mepe-
CTaBHTb C HYJIS HIKaJbl HAa €IHHHILY. ’

OMNBIT 78. NEPEXO[ HEHACBHILWAIOLWMX NAPOB B HACHILLLAIOWLHE
NPU YMEHLLUEHWM OBBEMA

OGopynoBaHuue: 1) npu6op AN HACHILAIOMHX NapoB, 2) MaHOMETp Je-
MOHCTpauHoHHbIA co mKaJyoii 0—1,6 ar, 3) Hacoc BosaywHHl pyuHoH, 4) aMmyaa ¢
XJIOPHCTHIM STHJIOM, 5) pesHHOBas TpyGKa K Hacocy.

Co6upaloT yCTaHOBKY NO PUCYHKY 2-19, mpoBepsioT HaJeXkKHOCTb
COefHHEHHH M NPOBOAAT NpeABapUTEJNbHYIO MOArotoBky. JIlas srtoro
HaKayMBaloT B KO0y BO3JAYyX TaK, YTOObl MOAKpalleHHass BOja 3aHsJa
TNOJIHOCTBIO BCIO GIOpPeTKY, W 3aKpHBalOT NpaBblii KpaH MaHoMeTpa. B
TeyeHHe 1—2 MHH ypoBeHb BOAbl B GIOpeTKe He JOJKEH NajiaTh.

3areM Ha/lexKHO 3aKpBIBAIOT 3aXKHM BBepXY GIOpETKH M IpucOeiHu-
HSIIOT K Hell aMIyJy C XJIOPHCTBIM 3THJIOM.

X/IOpHCTEIH 3THJT — JIETKO MCMapsioumasicss npo3pauHasi, GeciBeT-
Has XKHIAKOCTb, KOTOpas WMeeT Touky KuneHus 12,5 °C npu HopMaib-
HOM JlaBJieHHH. Bbinyckaercst XJIOpHUCTbIA 3THJ B HeOOJbLIMX CTEKJSTH-
HBIX 3anasiHHBIX aMmmyJiax M NPoJaercss B anTeKaX AN MeJULHHCKUX
uenefi. JlaB/ieHHe HACHILAOIKUX NMapoB BHYTPH aMIyJasl 0Koso 1,4 ar
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Puc. 2-45. Amnysna c XJODUCTHIM 3TH-
JIOM, MOArOTOBJEHHast K paGore.

npH KOMHaTHO# TeMreparype. ¥ aMmyJbl cpe3aloT BePXHHH KOHUHK OT-
pPOCTKa H Ha €ro OCTaBIUYIOCSl YacTb HaJeBaloT TOHKYIO Pe3HHOBYIO
Tpy6KY C BUHTOBBLIM HMJIM NPYXKHHALIUM 32:KUMOM (pHC. 2-45).

[Nocne npucoefvHEHHsT aMNyJIBl C XJOPHCTHIM 3THIOM K OlopeTke
OTKpPBIBAIOT 3aXKUM CHayala y aMnyJbl. 3aTeM NPHOTKPLIBAIOT 3a:kKHUM
y Gloperku. Taxk Kak NpH KOMHaTHOH TeMmepaType AaBJieHHe NapoB B
amnyJe 6osblie aTMOCHEpPHOro, TO OHH GyAyT NMOCTENEHHO BLITECHATH
BOAY H 3amoJiHATh OcBoGojpuBIleecsi npocrpancTBo. Korza yposeHb
BOJHI onycTuTes Jo 40—45-ro neneHus IIKajbl, 3aXKHMbI HaleXXHO 3a-
KpBIBAIOT ¥ aMnyay y6upator. Tenepp npu6op NOAroToBJEeH AJsi Bbl-
TNIOJIHEHHS OMbITA.

3aMmeyaloT NO MaHOMETPY H 3aluCHIBAIOT HayajbHOE JaBJeHHE
(8 HaweMm omnbite — 1,2 ar), a No jAeNeHHAM JHHEHKH — HayaJbHbIA
0o0beM HeHaCBHIAIMUX NapoB XJOPUCTOTO 3THJIA B YCJOBHBIX €IHMHH-
nax (45 en.). 3ateM HacocoM IOCTENEHHO YBEIMYMBAIOT JaB/eHHE H
yepe3 Kaxjpie 0,05 aT U3MEPSIOT COOTBETCTBYIOULHE OOBEMEL.

Ilo nonyueHHBIM YHCIOBLIM pe3ynbTaraM HaOJIOLEHHH BhlYepuHBa-
10T rpadMK Ha KjaccHoi jgocke (puc. 2-46). I'paduk HarnsigHo moka-
3bIBaeT, YTO B Hayase OmeliTa M Jo o6veMa 37,5 ex. B Gloperke GhulH
HeHacHlalomye Napbl; X 06beM u3MeHsJIcss 06paTHO NpOMOpPLHO-
HaJIbHO NMpPOU3BOAMMOMY AaBjeHHIO. [lajee e napnl nepeuu B Hachl-
IalolHKe; Y HHX NPH 3HAUMTENTbHOM M3MeHeHHH o6beMa JaBJieHHe OcC-
TaeTcs MOYTH HeH3MEeHHBIM, Ha YTO M 06pallaloT BHHIiaHHE yYalHXCH.

Cnenyer HMeTb B BHAY, YTO B 3TOM JI€MOHCTPALLHOHHOM OIIBLITE HEJb3S
oxuaTh Gojiee TOYHLIX Pe3yJbTaToB MO PSIAy NMPHYMH: NPH CPaBHHU-
TeJIbHO OBICTPOM H3MeHeHHH o6beMa H3MeHseTcs TeMmepaTypa W mpo-
Iecc nepecraer GHITh H30TEDMHUYECKHM; He NMPHHHUMaeTcs BO BHHMaHHe
JlaBJeHHe HaChIAIOUUX NMapoB BOALI, KOTOPhIE BO BpeMs OMbITAa HaXo-
JATCA B OIOpeTKe BMeCTe ¢ napaMH XJIODHCTOTO 3THJA; NPH H3MEpPeHHH
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aBJIEHHS MaHOMETPOM He YYHTHIBAeTCs JOMOJIHHTENbHOE MaBJIEHHE,
co3fiaBaemoe CTosi6oM BOZbl. HO M NPH 3THX yC/IOBHSIX ONBIT NMPOTEKAET
JOCTAaTOYHO yOENHTENbHO, O YeM CBH/ETeJNbCTBYET NPHUBENEHHBINH BhILE
rpaduk.

Crenyer OTMETHTb, YTO XJOPHCTOTO 3THJIA U3 OAHOH aMmyJ/H XBa-
TaeT Ha MHOTO OnbiToB. OH XOPOWIO COXPaHAETCA BO BCKPHLITOH aMmmyJe,
KOT/la Ha ee OTPOCTOK HajieTa pe3lHOBas Tpy6Ka ¢ 3aKUMOM. AMmnysy
HaJlo TOJIOXHTb B KOPOOKY C BaTo#l, Gepeub OT Tpy6bIX TOJNYKOB M OT
OTHS, TaK KaK Maphbl XJOPHCTOTO 3THJIA JIETKO BOCIIaMEHSIIOTCS.

O Mbl T 79. KUNEHUE MPHU NOHMKEHHOM B ABREHMM

O6opynoBanune: 1) Hacoc BO3AYwHbIE PyuHOHi C pe3nHOBOH TPyGKoit,
2) mTaTHB YHHBepcaJbHLI ¢ My(TOl H JanKoi, 3) HarpeBaTesb, 4) Koa6a KpYra0foH-
Hast 250—300 mj, 5) kioBeTa Jast paGoTH ¢ KHAKOCTAMH, 6) CTAKaH XMMHUYECKHIH.

10T ONBLIT NOKA3bIBAIOT B IBYX BapHaHTaX: C IPHMEHEHHEM BaKyyM-
Hacoca, KOTJa HENOCPEACTBEHHO BHIABJSETCH W3MeHeHHe JaBJeHHS,
1 Ge3 Hacoca, NyTeM OXJaXKAEHUS KOJIOH!, KOTAa O NPHYKMHE H3MeHeHHUs
AaBJieHHs! [IPHXOXHUTCH JOrajblBaThCs, 3Hask OCHOBHbIE CBOfCTBAa HAaCH-
AIOUIMX NapoB BOJHL.

1. B kpyryionoHHo#l Kosibe, 3aaTol B JanKe IUTaTHBA H HaJHUTOMH
IO TIOJIOBMHBI BOJIOM, HArpeBaloT BOAY A0 KuNeHuA. 3areM HarpeBarelb
y6upaiot, a Ko/6y MJIOTHO 3aKPHIBAlOT NMpOOKOH, COeJAHHEHHOH pesH-
HOBO#i TPYOKO# C BO3NAYLIHBEIM HacocoM (puc. 2-47).

Uepes 1—2 MuH, KOTJa BOJa OCThIHET, PYYHBIM HacoCOM BbIKauH-
BalOT BO3JYyX M mapbl Bojul. [JlaBieHue B KOJAGe MNOCTENEHHO yMEHb-
maercss, U Boja 6ypHo 3axkunaer. Ecan NpekpaTHTh BhlKauHBaHMe,
TO KHIeHHe Npekpaliaercsi. TaKHM NMPHEMOM B TeueHHE 5 MHH MOXKHO
3aCTaBUTh BOJY KHMIETb HECKOJbKO pa3 yepe3 pasHble NPOMEXYTKH
BpeMeHH. ONBIT BHIPA3UTENBHO NOKAa3bIBAET, YTO C YMEHBIUEHHEM [aB-
JIeHHs] BoJia KHIIUT NpPH MOHHXKEHHOH TeMmmepaType.

2. B kpyriononnylo Konby, KaKk B NepBOM BapHaHTe, HaJMBaiOT
JI0 TIOJIOBHHLI BOAY H HAarpeBaloT ee 0 KHNeHHA. 3areM, He CHHMas C

Puc. 2-47. Kuneuue BoaW mpH
: HHXXEHHOM JaBJICHHH.
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HarpesareJ/isi, GbICTPO 3aKpHIBAIOT

KoJIGYy pe3uHOBOH NpoOGKO#, mepe-
< BEPTHIBAIOT TOPJIOM BHH3 H 3aXKH-
: MaioT B Janke wrartusa. [Toa wra-
THB C K0JI6OH MOACTABJSIOT KiOBe-
Ty 19 paboTel € KHUAKOCTAMH
(IpoTHBEHD).

Yepes 1—2 muH, Koraa Boja
HEeCKOJIBKO OCTHIHeT, KoJ0y He-
KYCCTBEHHO OXJIaXJaloT: MOJHBa-
IOT ee XOJIOAHOH BOJO# (puc. 2-48),
HaKpHIBAIOT CBePXY MOKpHIM TO-
JIOTEHIIEM HJIM KJallyT Ha Hee CHeT.
Ilpu 3ToM faBiieHHe HAChULAIOLHX
napoB B KoJiGe NOHHKaeTCs H Bojla
6ypHo 3akumnaer. OcTaB/fIOT KOJ-
6y ocThiBaTh elie 3—5 MHH H CHO-
Ba MOBTOPAKT ONHT. Takum 06-
pasoM, MOXHO 3acTaBHUTb BOAY
Kunerb Jaxe IIpH KOMHaTHOH
Temmneparype.

Puc. 2-48. Kunenue Tennok soawt npu Quesuano, BTOPOA  BapHaHT
OXMaXACHHH KOJOHL. OIBITa HAJO CTaBHUTb KaK 3KCHepH-
MEHTaJIbHYIO 3aJlauy KauecTBEeHHO-

To XapakTepa. Yuauiuecs JOJIKHEI caMi OOBACHUTD, NMOYEMY OXJIamae-
HHe KoJIGbl (2 He HarpeBaHHe) MPHBOZHT K SBJIEHHIO KAMEHHS BOJHI,

IIpn nocraHoBKe OMHCaHHBIX ONBITOB CJeJyeT HMeTb B BHAY, YTO
NoJIb30BaThCsl HacocoM KOMOBCKOrOo He peKOMEHAyercs: uepe3 MacJio
Hacoca mpoHAeT 6oJblUOe KOJHYECTBO BOASHBIX MapoB H HAacoC He
6yner naBaTh HaJJeXamlylo creneHb paspemenus. Koaby mas stux
ONbLITOB Halo 6paTb KPYIVIOZOHHYIO, TaK KaK IJIOCKOJOHHAast OGLIYHO
He BLIIEPXKHBaeT JaBJeHHA BO BpeMs JeMoHcTpauuH. Uto6wl mnocie
BTOPOTO OMNBITa BHIHYTH H3 KOJOH INpoOKy, KOTOpYIO aTmochepHoe
A2BJIeHHE CHJIBHO BrOHfAeT B TOPJBIIKO, Haf0 BOAY B Kosibe HarpeBaTh
NOYTH JIO KHIEHHS.

O bl T 80. NONIYYEHME NEPETPETOrO BOAGHOIO NMNAPA

O6opynoBawHuue: 1) mapoo6pasoparesb 1a6opaTOPHEI C Pe3HHOBOI NPo6-
KO/l H H30IHYTOH CTEKJISHHO TPYOKO#, 2) sJeKTpHYecKas MJINTKA, 3) CIHPTOBKA MJH
razoBas ropenka, 4) noXbeMHbli CcTONHK, 5) o6pesokx GeJioil KECTH.

Cobupator ycraHoBky mo pucyHky 2-49. B mnapooGpasoBarens
HAJMBAIOT HEMHOTO BOJIbl, 3aKPbIBAIOT €r0 IJIOTHO NPOGKOH C HAKJIOHHO
NOCTaBJIeHHOH CTeK/JIAHHOH TPyOKOH, HMelolel Ha KOHIle neryio. Bkiio-
YalOT 3JEKTPOILIHTKY. UTOObl CIKOHOMHTH Bpems, BOAy Jyuile GpaTh
ropsiuyio.

Korna u3 Tpy6ku 6yner BbIGHBATh CHJIbHAS CTPYS Napa, NOA METVIO0
TPpYOKH MOACTABJAIOT CIHPTOBKY WM rasoByl0 ropejky. Bricoty pac-
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Puc. 2-49. JleMOHCTpalHs Neperperoro BOASHOTO mapa.

M0J1 OXKEHUSl CNHPTOBKH NOAGHpPAOT TaK, 4TOOHI NJaMsl OXBaThIBAJO
BCIO IIETJIIO H XOPOILO NpPOTPEBaJio ee.

O6pamaior BHHMaHHe yyalluXxcs, YTO Yepe3 HEKOTOpOe BpeMsl BO-
IsiHOH nap B TpyOke neperpeBaeTcsl ¥ XOpOLIO BHAMMAas paHee CTPys
napa CTaHOBHTCSl Temepb coBceM He3ameTHOH. OJHaKO MOXKHO MOKa-
3aTh, YTO Nap NMPOJOJIKAET BHIXOAHTh H3 TPYOKH. Il1a 9T0TO K ee KOHUY
HOAHOCAT KakOH-MHOO TIOCKHH MeTaJlIMuecKHil NpeiMer, HampHMeD
06pe3oK Gesofi KeCTH, HaKOHEUHHK OT YHHBEpCaJbHOIO 3JeKTpoMar-
HHTa U T. 1. [1ap oxsaxpaercs, KOHJeHCHpYeTCs, U Ha NOJACTaBJIeHHOM
npeaMere o6pas3yioTcsd 3aMeTHHIE Kallii BOJHI.

Ilanee sKcnepHMEHTaJbHO Y6eXAalOTc1 B TOM, YTO Meperpersiit
nap HMeeT JOBOJBLHO BHICOKYIO TeMIepaTypy, 3HaUHTeJbHO NpeBLIalo-
ILYIO TEeMIepaTypy Kunsmelt Bojsl. K KoHIY Tpy6KU NOJHOCAT OGLIYHYIO
CIHYKY TaK, 4ToGHI ee TOJIOBKa NoNajaia B CTPYIO Neperperoro napa.
Uepes HeKOTOpOe BpeMsl CIHYKa BCIIBIXHBAET.

Uro6ul He cO3JaBasioCch Blevar/eHHe, YTO CMHYKAa 3aropaercss oT
CNIUPTOBKH, 06GOTpeBalollell HeT/NIO, ONBIT MOXHO HEMHOTO H3MEHHTb:
TIOMEeCTHTb CHHYKY B CTPYIO Ilapa, KaK ONMCHIBAJIOCH Bhlllle, H OLHO-
BpEMEHHO C 3THM yOpaTh CIHPTOBKY. Tak Kak Tpy6ka Oblia A0CTaTO4-
HO nporpera, To nap 4 6e3 CMUPTOBKH NPOJOJIKAET HEKOTOpoe BpeMA
neperpeBaThCsi HACTOIBKO, YTOOB 3aXKeyb CIIHUKY.

OnNbliT 81. «xBOAIHOW MONOTOK» u «MbIOLLMA YTEHOK»
[3KCNEPMMEHTANDHLIE 3AlAYM)

OGopynoBaHue: 1) «BOoAsHON MOJOTOK», 2) HrpYILIKA €NbIOWKA YTEHOK?,
3) cTakawyMK A BOAH, 4) NMPOEKUMOHHBIH annapar.

OTH ONBbITH NOJIE3HO CTABHTh B KJacce B KauecTBe SKCIlepUMeHTaNb
HBIX 3ajay M[ocje TOro, Kak OBNIH H3Yy4eHbl CBOMCTBA HACHILIIAIOMHX
napos. Brauase KpPaTKO OMHCHIBAIOT l'lpﬂ60p, a 3areM MNpOBOJAT Je-
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MOHCTpaLHH M 32Jjal0T BONPOCH!, Ha KOTOPEIE YyyallMecs NOMXKHLI 1aTh
OTBETHI.

1. PaccmaTpuBaioT yCTpPOHCTBO «BOAAHOrO MosioTKa». OGpalnaior
BHHMaHHe, 4yTO B HeM HaXOAHUTCS BOJa M yZhajeH Bo3ayx. IlepenuBaior
BOJY B 6a/JIOH M NepeBepTHIBAIOT NMPHOOpP, KaK NQKa3aHO Ha PHCYHKe
2-50. Ilouemy Boza cBOGOINHO NepesHBaeTCd uyepe3 Y3KOE OTBEPCTHe
6aJssIoHa, Torja Kak yepe3 BOPOHKY C TAKHM y3KHM OTBEPCTHEM, BCTaB-
JIEHHYIO IVIOTHO B NPOGHPKY, OHAa HE NMPOXOAHT?

Ot B e T. laBneHHe HACKILAIONIET0 BOASIHOTO Napa, 3anoJHsIIOLIEro
HHXKHIOIO YacTh NpuGopa, He yBeJHUHBAEGTCA NIPU YMEHbUIEHHH 0GbeMa,
TaK Kak [ap Npu 3ToM ObICTPO KoHAeHCHpyeTca. Mnaue rosops, Ha-
CLIAIOMUA [1ap B NPOTHBOMNOJOMXKHOCTb BO3LYXy He o6/ajaer ympy-
rocTbio. DTHM H 00bACHSETCA AEMOHCTPHPYeMoe SIBIEeHHE.

2. Pacnonarator npu6op GanJOHOM BBepX H, KOrJa BoAa Nepeb-
ercd BHH3, GHICTPHIM JBHXKEHHeM NOAGpachIBAlOT ee B TpyOKe BBepX.
Ilpu nagenun Boja NPOU3BOAHUT O KHO TPYOKH Pe3KHi yAap CO 3BYKOM,
HANIOMHHAIONINM YJap TBEPJOTO Tesla o cTeksao. UeMm obbsicHAETCA 3TO
ABJIeHue?

Orser. Ilpu nopGpachiBaHuH BoAbl BHH3Y mpuGopa obpasyercs
NPOCTPAHCTBO, 3aHATOE HACHIAIOMMUM BOASAHLIM NapoM, KOTOPLIH BO
BpeMs NajileHHs1 BOABI GLICTPO KOHAEHCHPYETCH H IOTOMY He MNpensTcT-
ByeT ynapy.

3. PaccmatpuBaioT ycTpoiicTBO M jeiicTBue «yTeHKa» (puc. 2-51).
Ilpubop cocrout U3 HeGOMBIIOH CTEKAAHHOH 3anasHHON amnyJwl I Ha
MeTa/UIHYeCKOH ocH 2 W KeCTSHOH cTofiKe ¢ mojactaBkoil 3. Bceras-
JIeHHas B NOJCTABKY aMiyJla MOXeT CBOGOJHO KauaThcsl Ha ocH. Huxk-
Hufi Ga/JIOHYHK amiyJ/bl, BEYTPH KOTOPOro TPYy6Ka MOXOXHMT MOYTH J0
JHa, Npo3pauHblii, a BepXHUH (r0JOBa «yTeHKa») MOKPHIT CBEPXY TOH-

e 5

,

PR

Puc. 2-50. «Boasnoit Puc. 2-51. «ITvlomuii yTeHoK».
MOJIOTOK».
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Puc. 2-52. TpH nonoxeHHA aMnyJbi:

1 == HayaJbHOe; 2 — npoMexXYTOYHOE;
- KOHEYHOoe,

KHM CJI0EM THTPOCKOMNHYECKOH BaThl. B aMnmyny Hanurta Jierko ucma-
pAIOIASCS XKHAKOCTD.

[pusoasaT urpymky B jefictBue. HanosHsAIOT HeGOJBILOH CTaKaH-
YUK BOJOH H CTAaBAT Tepel «yTEHKOM». 3aTeM HAKJOHSIOT €ro Tak,
yTOOL! KJIIOB OMYCTHJ/ICS B BOAY M CJOH BaThl Ha TOJIOBE C/IerKa CMO-
unsca. Ilocne 3TOro «yTeHOK» HayHET CaMOCTOSTENbHO uepe3 HeGOoJb-
IIHe NPOMEXYTKH BPEMEHH HAaKJOHATbCA K BOJE M CHOBA BHINPSM-
JIATbCA; OH OyAeT AeHCTBOBAaTb BCe BpeMsl, MIOKA KJIOB JOCTaeT JI0 BOAbL
B CTakaHyuke. YToOb! BceM yyalmumcst Xopoluo GblJIO BUAHO YCTAaHOB-
KY, €e ClelyeT CIpoelHpoBaTh Ha SKpaH.

Kak o6bsicuutp nefictBue mpuGopa?

O 1B eT. Hcnapenue Bojbl CO CJI0SI BaThl Ha BepXHeM GaJlJIOHUHKE
aMIyJibl BHI3bIBAET OXJaX/eHHe HACHILAoUIUX NapoB XKHJKOCTH BHYTPH
6as/IOHYHMKA; - IPU 3TOM 3HAUHTEJHHO NOHHKAETCH HX JaBieHue. Ilas-
JIeHHe Xe B HHXKHeM Ga/lJIOHYMKe OCTaeTcsl NPeXKHHM, BCIeICTBHE Yero
JKHAKOCTh M3 HHXKHero G6a/lIoOHYHKa N0 TpyOKe BLITECHAETCS BBepX
(puc. 2-52). Bnaronaps nepemelieHHIO EHTPA TSXKECTH aMIly/a HaKJo-
HfeTCA CHayaja HEMHOTO, a 3aTeM HAacCTOJIbKO, YTO® Mapbl U3 HHKHEro
6a/;IOHYHKA NY3LIPHKOM [IPOCKAaKHBAIOT Yepe3 TPYGKY B BepXHHl GaJ-
JIOHYHK. TeM caMbiM JaBJIeHHe HAaCHILIAIOUIUX NapoB B 060HX 6aJJIOHYH-
KaX BhIpaBHUBaeTCs, XHIKOCTb BHOBb CTeKaeT BHH3, H amiyJja BO3-
BpalllaeTCsl B HayaJbHOe BepTHKa/bHOe NoJioxkeHHe. [lanee Bech UHKA
CHOBa NOBTOpSAETCS, NpPHUYEM KaxJoe NOorpy:KeHue KJoBa B BOJLY CO-
NPOBOXKJAETCA MONOJHEHHEM BJIar, HCMapsIomeicst ¢ FoJoBbl <yTEHKa»,

Korza npunmun pnefictBust npuGopa BbisICHEH, MOXHO IOKa3arTh,
YTO yTeHOK OyJeT «NuTb» yaile, ecaud o6ayBaTb €ro BEHTHJISTOPOM,
M YTO TpH GOJbLIOH BJAXKHOCTH BO3JyXa HUrpYylIKa AeHcTBOBaTb He Gy-
AT, HalpuMep TOJ KOJIOKOJIOM BO3NYUIHOTO HAcoca, A€ MOCTaBJeH
KPHCTaJIN3aTop C ropsuet BOJIOH.

ITpu Hacrpofike nmpuGopa mepel ONBITOM ClefyeT O6paTHTb BHMMa-
HHe Ha peryJHpOBKY MaKCHMa/lbHOTO HakJoHa amny.abl. Ilis 3Toro
CIyKaT JieneCTKH, pacnoJioKeHHble OKOJIO YIIeK KeCTAHOH CTOHKH.
OHM H30THYTBl BHYTPb H CJYXKaT OTPaHUYHTENSMH: IIPH HEKOTOPOM
HaKJ/IOHe aMNyJbl Ha 3TH JIENeCTKH ONMKPAIOTCH BLICTYIILI OCH BpallieHHs,

O NbiT82. YCTPORCTBO M NPUMEHEHME NCHUXPOMETPA
U TMTPOMETPA

OGopynoBamuue: 1) npoeKuHOHHHA annapar, 2) snujauackon, 3) ncHxpo-
MeTp, 4) rHrpOMEeTp LIKOMbHLIH, 5) THrpoMeTp BoJiocHOH, 6) aup cepHHft, 7) Tabnuun:
NCHXPOMETPHYECKAst H JABJEHHS HACHIAIOWMX NapoB BOAbI NPH PAa3HHX TeMNepaTy-
pax.
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ITcuxpoMeTp H THIPOMETPHl OTHOCATCA K 4YHCIY JabopaTopHBIX
npubopos. OfHAKO C LeNbI0 NOATOTOBKH K (H3HUECKOMY NMPAKTHKYMY
Ha ypoKe HaJO0 NO3HAKOMUTb yHallMXCs C HasHaUYeHHeM H YCTPOHCTBOM
9THX npuOGOpOB, NOKa3aTb, KaK HMH CJelyeT MOJb30BaThesl, H pac-
CKasaThb O MOpsAJKe BHINOJHEHUA JaGopaTopHoil paGoThl. JlemoHCTpa-
M0 MPHOOPOB I0JIE3HO CONPOBOXKAATh YepTeXKaMH Ha KJIACCHOH JOCKe
H NPoellHpOBaHHEM HEKOTOPHIX JeTaslell Ha 3KpaH.

1. CHuMaIOT ¢ HHXKHEH YacTH NCHXPOMETpa NpeaoXpaHsIoULyo Me-
TaJVIHUeCKyI0 cKoOy (puc. 2-53) u nokasbiBaloT, 4To NpHOGOP COCTOHT
H3 JABYX OJMHAKOBbIX TEPMOMETPOB, Pa3MelleHHHLIX Ha MaHeaH. Mexny
TepMOMeTpaMH 3aKpelnJieHa CTeKJSHHas H30THyTas TpyOKa AJas BOJEI,
3aKaHYHBamOmasncs BHU3Y HeboJbluoii BopoHko#. BopoHka pacnoJso-
JKeHa ToJ OfHUM H3 TepmoMerpoB. Lllapuk storo Tepmomerpa oGepHYT
MapJieHl, KOHell KOTOPOH ONylueH B BOPOHKY H, TaKUM 006pasoM, CMayH-
Baetcsi Boo#. lllkanel TepmomerpoB pasfenensl Ha 0,5 °C.

UYro6hl oGecreunTs LJIHTENBHOE CMayHBaHHE TepPMOMETPA, CTEKJISH-
Hylo TpyOKy HamosHswoT Bojod. Boaa no mepe ucnapenus Oyler He-
NpephIBHO MOCTYNaTh H3 TpYGKH B BOPOHKY, a IIOTOM 4Yepe3 MapJio
K TepMOMeTpy.

OG6pawialoT BHHMaHHe Y4allHXCA Ha TO, YTO MOABEIHBATh MCHX-
POMETpP Hallo B TAKOM MeCTe, Ifle HMeeTCs TOK BO3JyXa (Ha CKBO3HSKe).
Kpome Toro, Hajpo cnepnth, YToGH BOja CMayHBaja BCIO MapJio, OXBa-
THIBAIOLLYIO INapHK TEpMOMETpa.

IMocae sToro, cienaB OTCYETH MO CYXOMY M CMOYEHHOMY TE€PMOMET-
paM H BBIYHCJHMB DPa3HOCTb TEMMEpPaTyp, INOKa3bBAIOT YvallHMCH,
KaK I0JIb30BaThCsl NCHXPOMETpHYecKoi TabuHLel A/15 HaXOXAeHHS OT-
HOCHTeJIbHOH BJIaXKHOCTH Bo3ayXa. C 9Tofi LeJIbio NICHXPOMETPHYECKYIO
Ta6J/HIly TOI€3HO CNPOENHPOBaTh Ha S5KPaH NPH NOMOLIM SMHAHACKoMa.

2. Ilonb3ysch pUCYHKOM 2-54, paccmaTpHBalOT CHayaja yCTPOHCTBO
O6LIeH3BECTHOTO IUKOJMBHOrO rurpoMerpa. O6pailiaioT BHHMaHHE Yua-
WMXCAA, YTO Kamepa [ 3allyilieHa OT MOJHPOBAHHOTO KOJbla 2 TenJo-
H30JHpYIOlefi MpOKJIaAKo#.

3aTeM COGHpAIOT YCTAHOBKY O CXeMe, MPEeACTaBJIEHHOH Ha PHCYH-
ke 11. OcBeruresnp NPOEKUMOHHOTO amnapara BMecTe C KOHIEHCOPOM
CABHraloT MO ontHYeckoidl ckambe Bneped. OOBEKT, YKpelJieHHBH Ha
BLIIBHKHBIX HANpaB/AOWHX CTEPKHAX, pacnojaraioT NMOA yIJIOM K
ONTHYeCKoH oCH KoHieHcopa. IlosyuaroT Ha 3KpaHe H3o06pakeHue Io-
BEPXHOCTH KaMepHl H OKpYKalOILEro ee MOJHPOBAHHOrO KOJbLA, KO-
TOPHIE B Hayasie ONbITa OKAa3biBAIOTCAA OJMHAKOBO H PaBHOMEPHO OCEe-
IIeHHBEIMH (pHC. 2-55, a).

[Mocne 3TOro BHIKJMIOYAIOT OCBETHTE/b NPOEKLHOHHOTrO ammnapara,
yTOGHl THT'POMETP He MeperpeBalics, H HAJHBAIOT B KaMepy HEMHOrO
s¢upa. IIpH NOMOLIM Pe3HHOBOH rPyIIH HAYMHAIOT NMPOAYBAaTb BO3AYX
H, BKJIIOUHB OCBETHTeJ/b, Hab/I0aloT Ha 3KPaHe, KaK MOBEPXHOCTb KaMme-
PHl MOCTENEHHO MOKPHIBAETCS HAJETOM POCHI: OHA CTAHOBHTCS TeMHee
CBETJIOTO KOJblla, OKpY:Kaiollero Kamepy (puc. 2-55, 6). 3atem npe-
KpallaloT npoayBaHHe BO3JyXa H CJAAAT 3a NOCTeNeHHbIM HCYE3HOBe-
HHEM pOCHL.
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Piic. 2-53. Meuxpomerp.,

Puc. 2-54. I'urpomerp mkonb-
HBIf:

1 —kamepa ans spupa; 2—KOJb-
U0 noAHpoBaHHoe; J —TpyG6ka
IS NPORYBAHHS BO3AYXa;

4 — naTpyGoK AAs TepMoMeTpa.

Puc. 2-55. Hao6paxe-
HHe THrpoMeTpa Ha
9KpaHe.

Puc. 2-56 BosaocHc#t rurpo-
MeTp:

1 — meTannnyeckas pama; 2 —

BOJIOC; 3 —peryJii poBOYHOE Npu-

cnoco6/eHne; 4 — cTpenKa; 5 —
GJIOK.



O6paiiajoT BHHMaHHE YYallMXCA, YTO 3aMETHTb MOMEHT HCYe3HO-
BEHHSl HaJeTa H INOJHOrO BOCCTAaHOBJIEHHS 3€PKasiIbHOH NOBEPXHOCTH
KaMepbl MNpaKTHYeCKH YAoGHee, yeM ero nosijeHue. [loatomy npu
BBINOIHEHHH JlaGopaTOpHOH paGoThl peKoMeHAyeTcsl ONpelensTb TOY-
KY pPOCHl MO HCUE3HOBEHHIO Hajera. B aToM ciyyae pesyJsbTarel HOay-
qaloTcs: 6osee TOYHBIMH.

Onpenensitb Ha YypoKe TOYKY pockl Her HeoGxoxumoctH. Hamo
COOOLIMTD YyYalUluMCA FOTOBbIE JAAaHHBIE, YTOOBI MOXKHO ObIIO PELIUTb B
KauecTBe npumepa 1—2 sajaun Ha onpefieneHdHe aGCONIOTHOH H OTHO-
CUTE/IbHON BJIAXKHOCTH W MOKa3aTb, KaK Haf0 MO/b30BATbCA TaGniu-
ueli KaBJieHHH HACHIIAOMKUX NapoB. TabJHIy NO/NE3HO CIPOEUHPOBATh
Ha 3KpaH C MOMOLIBIO SMUAHACKONA.

3. BousiocHoit rurpomerp (puc. 2-56) ycTpoeH Tak, YTO He HYKJIaeTcs
B CTelHaJbHEIX MPHEMaX LEMOHCTPHPOBAaHHA. Mex1y AByMs MeTasIu-
ueCKHMH cToHKaMmu I ykpemJieH o6e3:KHPeHHBIH yesoBeyeckuit Bosioc 2.
OnuH KoHeLL BOJioca 3aKpelvieH Ha BepXHeM IuTugre, KOTOPHIM MOXKHO
C NOMOLIbIO raiiku 3 peryJupoBaTh HaTsKeHHe Bojoca. Jlpyroft KoHern
BOJIOCA Harpy»KeH HeGosblIoH TUPbKOH H INepeKHHYT uepe3 6JOK &,
Ha KOTOpPOM YKpensieHa crpesnka 4 ¢ nporuBoBecoM. IIpH H3MeHeHHH
BJAX¥HOCTH BO3JyXa AJIHHA BOJIOCA M3MEHSIETCH, H CTPeJKa IO IuKane
yKasblB4€T OTHOCHTEJIbHYIO BJIAXKHOCTb B NPOLEHTaX.

Ecau nMeeTcst BOIOCHO#H TMrpoMeTp B KpPYyIVIOH onpase, TO CHayasa
MOKa3bIBAIOT YyYallUMCs BHEWIHWi BHA 3TOoro mpubopa (pHc. 2-57).
3aTeM C IOMOIIbIO 3MHAXHACKONA NMPOELMPYIOT HAa 9KPaH PHCYHOK 2-58
H paccKasbiBaloT 06 ycTpoiicTBe rurpomerpa. IIpHeMHHK BiaxHOCTH [
COCTOHT H3 JBYX IYYKOB PaBHOMEPHO HATAHYTHIX 00€3KHPEHHHIX 4eJsio-
BeYeCKHX BoaoC. ITyukH coelHHeHBI Mex1y coboH mocjenoBaTeNbHO
yepes priyar 2. MameHeHHe IJIHHBI BOJIOC NEpPeAeTCs Ha CTPEJKY IpH
NOMOLIM TNepPeJaTOYHOro MeXaHH3Ma, COCTOSIUErO0 H3 CHCTEMBl IBYX
priuaros 2 U 3, 6ioka 4 H weakoBodt HUTH 5. [IpyxuHa 6 noanepxuBaer
CHCTeMy TNPHEMHHKOB H NePefaTOYHOr0 MeXaHH3Ma B HATAHYTOM CO-

Puc. 2-57. Boaochoit rurpomerp B Puc. 2-58. ¥YcTpoficTtBO BOJIOCHO-
KpYyrJyioit onpase. ro rurpoMerpa:

1 — NpHEMHHKH BJIa)XXHOCTH; 2 H 3 —
poluaru; 4 — 6GJOK; 5 — HHTb, 6 —
NpYXKHHA, 7—PperyaupoBo YHbBIA BHHT.
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crosuuH. Illkana mpuGopa NOKa3bIBAET OTHOCHTENbLHYIO BJAXKHOCTh
BO3AYXa B MPOUEHTAX, NPHYEM LeHa KaMJOro JeJeHHsl WKaJbi COOT-
perctByer 1%.

IMpoBepka n ycTaHOBKA BOJIOCHOTO THIPOMETPa INPOM3BOJHTCS
Ha OCHOBAHHMH ONpeJeJIeHHs] OTHOCHTEJbHOH BJIaXXHOCTH BO3AyXa IPH
noMolu ncuxpomerpa. IToBopoToM perysnnpoBoyHOro BuHTa 3 (pHC.
2-56) unu 7 (puc. 2-58) ycTaHaBIMBAIOT CTPENKY THIPOMETpPA Ha IKaje
B COOTBETCTBHH C NOJYYEHHBIMH AaHHBIMH. TO HAJ0 NPOLEMOHCTPHPO-
BaTbh YYalUMCS.

O NblT 83. KPUTUHECKOE COCTORHUE DDUPA

O6Gopynosadue: 1) npoeKuroHHEI annapar, 2) npuGop AN AEMOHCTPALHH
KPHTHYECKOro COCTOsIHMS 3dmpa, 3) rasoBas ropejka MM saGopaTOpPHBI Keporas.

YcrpoiictBo mpu6opa ABeHapuyca ISl AEMOHCTPalMH KPHTHUe-
CKOTO COCTOSIHHA 30hHpa SICHO U3 pHcyHKa 2-59. OcHoBHO#H ZHeTasibio
npubopa CIYKHT amnyJia ¢ TAKMM KOJHYecTBOM 3¢upa, urolhl NpH Ha-
I'PeBAHHH JI0 KPHTHUECKOH TeMmepaTyphl JiaB/leHHe B Hell TaKKe CTajo
KPHUTHYECKHM.

Ilepexr oneiToM OGBHIMHO 3aKPenysioT NPHOOP B YHHBEPCAJIbHOM
IITaTHBE H pacloJiaraloT MeXJy KOHIEHCOPOM M OOBEeKTHEOM Ipoek-
nyoHHOro annapara. OfHaKo Jy4lue HMeTb CrelHaJbHO NpHcnocobJeH-
‘HBIli CaMOJEJIbHBIH CTOIMK M coOMparh yCTaHOBKY, KakK MOKa3aHO Ha
pucyske 2-60. B sToM cayyae yraercss M3bexaTb H3JHIIHEH rpoMo3f-
KOCTH W NPefOoXPaHHTb OT IJIAMEHH TOPEJKH CTeksaa npubopa H KoH-
JleHcop.

-

>

£

Puc. 2-59. TIlpuGop Asenapuyca: Puc. 2-60. VYcranoBka aas
1 — xecTsiHasi KaMepa;, 2 — awm- JEMOHCTPALMM  KPHTHYECKOro
nyna ¢ soupom; 3 — cocTostHHs  adHpa.

CKoGa ANA 3aKpenJedns npuGopa.
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Puc. 2-61. Amnyaa c spupom Ha pas- Puc. 2-62. Amnysa Ha pas-
JIMYHEIX CTAajusiX HarpeBaHus. JIHYHBIX CTAJHAX OXJaxne-
HHAL.

C noMoupio 06beKTHBA ¢ 0GOPOTHOI NPH3MOH NPOCUHPYIOT aMITyTy
Ha 3KpaH, 4ToOBl ObL1 OTYETJHBO BHIEH MEHHCK 3(QHpa, 3aXKHraioT
rasoBYIO rOpPeJaKy HIH Keporas H BeAyT HalJiofeHHe.

Ilo mepe HarpeBaHus npHGOpPa CTAHOBHTCS 3aMeTHHIM HeGoJbLIOH
NofbeM MEHHCKA, HEKOTOpPOe pacLIHpeHHe CBETJOH NOoJ0CH Hal 3GHpOM
H 3HaUHTEeJIbHOE <«IPOCBETJIeHHe» HHXKHeH YacTH aMmyJel, 3aHATOMH
abHpoM. 3TO 0OBACHAETCS TEM, YTO INIOTHOCTb NMApoB yBeJHUHBAeTCH,
a IUVIOTHOCTb XKHAKOCTH yMeHbllaeTcsi. B pesynbrare ymeHbllaeTcs
NOBEPXHOCTHOE HaTsKeHue 3dupa, 3aMeTHO BHIPaBHHBAETC KPHBH3HA
MmeHucka (puc. 2-61, a, 6).

Janee MeHHCK, NPOAAA IJIOCKOE COCTOSIHMe, MOAHHMAeTcs NpH-
6/MU3UTENbHO O MOJMIOBHHBI aMMOyJikl, CTAHOBHTCSI PaclVIbIBYATHIM
(puc. 2-61, 6) U, HaKOHell, cOBCeM HcYe3aeT. I[IpH KPHTHUYECKO# TeMIle-
patype (193,8 °C) u Bbllue BCS aMmy/Ja OKashiBaeTcsi 3aNoJIHEHHOMH
OHOPOIHKIM BellecTBOM (pHc. 2-61, 2).

Ilocsie 3TOrO nNpekpamaloT HarpeBaHHe M HaGJIOAAIOT Ha 3KpaHe
obpaTtHbfl mpouecc. J{aioT BO3MOXKHOCTb MPHOOPY NOCTENEHHO OXJaxk-
IJaTthbcsi M oOpallaloT BHMMaHHE HAa TO, KaK B aMMyJie MOSBJASIOTCA H
CTaHOBATCA XOPOLIO 3aMETHBIMH MHOFOYHCJIEHHBIE, GBICTPO CMEHSIIOIHE-
Cfl CBHJIH — Pe3y/bTAT HaJHUHs YYacTKOB BEleCTB Pa3HOH MJIOTHOCTH.
B 310 Bpems TemilepaTypa 61H3Ka K KPUTHUECKOH H Halo ObiTh ocobeH-
HO BHHMAaTeJIbHbIM, YTOOLI HE MPONYCTHTL MOMEHT mepexofa.

Ilpun kpuTHYeckol TeMnepatype 3$HP CTAHOBHTCSA MepechIllieHHbIM
napoM H, KaK TOJbKO B HEM BO3HHKHYT LEHTPbl KOHJEHCAllMH, BCA
amnyJa BHe3alHO 3amnoJiHsieTcsi TymaHoM (pHc. 2-62, a). 3arteM oHa
6LICTPO CTAHOBHTCSA ONATb NPO3PayHOi W Ha 3KpaHe mosABJserca obpa-
30BaBIAsACH KMIKOCTb C PE3KO BHIPaKEHHBIM MEHHCKOM (pHC. 2-62, 6, 6).
Ha 3ToM onuiT 3aKaHUMBaETCH.
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[IpakTHYEeCKHEe YKa3aHusa

1. B amnyse npu HarpeBaHHH pa3BHBa-
ercsi GosblIOE JaBJIeHHe, H OHA MOXET pa-
30pBaTbcs. UToGbl NpH 3TOM OCKOJIKM He pas-
JIeTaliChb B CTODOHH!, HEeOGXOAMMO Tiepen
ONBITOM 3 aKpPHEHBAaTb OKHa npubopa
cTeKJamH. B takoM Buge npuGop craHoBUTCH
COBEPLIEHHO 6e30MacHBIM A/ AEMOHCTPALUH
B KJjacce.

2. CrieunanbHbil CTOJIMK M3 KeCTH, YCT-
PORCTBO KOTOPOro MOHSAITHO H3 PHCYHKaA 2-63,
NPOMBIJIEHHOCTbIO He BhIMycKaetcs. Ero
JIErKO H3TOTOBHTb CaMHM B ILKOJIbHOH Mac-
Tepckoi. OKOHYaTeJbHble pasMephl CTONHKA
onpefensioTCss pa3MepaMH OMHCAHHOIO BhIlLE 6uK w1 npHGOpa
npubopa M NpPOCKLHOHHOH KIOBETH  (CM. Apenapuyca u
puc. 2-84), AnA KOTOPHIX CTONMK H NpejHas- IPOCKUHOHHOM
Hayaercsa. KaMephl.

3. Eciin BHyTpu mnpuGopa mox ammyJoi
NOMECTHTb HAa H30JATOPaX CIOHpaJb H3 HHXPOMOBOH MPOBOJIOKH
(@ = 0,4—0,6 MM, ! = 50 cM), TO oGorpeBaTh amMmnyJy MOXHO, NOJb-
3ysAch HCTOYHHKOM 3JeKrtponntanus 4—6 B.

Puc. 2-63. Croa-

§ 5. NOBEPXHOCTHOE HATSOKEHME M [IPYTME CBOWCTBA
HUAKOCTHU

ONblT 84, OBHAPYMEHME NMOBEPXHOCTHOIO HATSXEHMA MUAKOCTEH,
OBPA3OBAHHME MbITbHLIX NMNMEHOK HA KAPKACAX

OGopynRoBaHHE 1) apeoMeTp C HaZeThiM KPYXKKOM H3 MEJHON CETKH,
2) cTekAsTHHBIA WHJHHAP eMKOCThIO | J1 (AanHa 465 MM, nuamerp 65 mm), 3) xBa nposo-
JIOYHHIX KapKaca — KOJIbLO C HUTKOM H «Kadesu», 4) WTAaTHB, D) OCBETUTENb ST TeHe-
BOro npoeunposanus, 6) raaswas nunerka, 7) nJockKonapajje/ibHasg KioBeTa HJH
XUMHYECKH} cTakaH, 8) spup, 9) MbUIbHELA pacTBop.

Ins oGHAapy»XeHHs MOBEPXHOCTHOTO HATSXKEHHS BOAbI NMOJMb3YIOTCH
apeometpoM (mpenen usMeperus 1,000—0,700) xak nomnaskom. Ha
paccrosiiid 6—7 cM OT BepXHero KOHIA Ha apeoMeTp HaAeBaloT Kpy-
koK jauamerpom 30—40 MM, BbIpe3aHHBIH H3 CPaBHUTEJNBHO 4acToi
(9 kaerok Ha 1 ci®) meqHOH CETKH, H YKDEMJSIIOT €ro CBEPXY H CHH3Y
IBYMSi TOHKHMH De3HHOBBbIMI KOJI€eYKaMH. 3aTeM HaJ/HBalOT BOLY B
JIMTPOBBIA LMJHHAP H ONYCKAIOT B HETO apeoMeTP C TaKHM pacyeToM,
yTOGhLI CeTKa MJIaBaiolero apeoMeTpa Haxoiujach Ha 1—2 cM Haa no-
BEPXHOCTbIO BOAH (pHC. 2-64).

Mej/1eHHO MOrpYKaloT NasblieM apeoMeTp, YTOGHI CeTKa OKasaJach
HeryIy60KO MOJ BOLOM, H OCTOPOXKHO OTmycKaioT naJeil. OkasniBaercs,
apeoMeTp He BCIVILIBACT: MOBEPXHOCTb BOABI, KaK Obl c6J1afiasi CBOMCTBaMH
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ynpyrofi IJIeHKH, YHepXHBaeT ceTKy, Memas efi
BMECTE ¢ apeoMeTPOM MOAHATbCS BBEPX B CBOE NEPBOHA-
yaJIbHOE IIOJIOXKEHHE.

Ecnn BBecTH Tenmepb € NOMOIIBIO TVIA3HOM NHIETKH
2—3 kamau 3¢hHpa Ha MOBEPXHOCTb BOJbL, TO apeoMerp
BCI/IBIBAET, TaK KaK KO(pGUUHEHT NOBEPXHOCTHOTrO Ha-
TSXKEHHA Yy 3pHpa NpPHMEPHO B 4 pasa MeHbIUe, yeM Y
Bobl. [lonesHo nokasathb, 4to, NOKa 3HDP He ncnapmca,
STOT ONBLIT MOBTOPHUTb HE YHaercs.

Hanpuefiliee H3yyeHHe sBJIEHHS MOBEPXHOCTHOIO Ha-
TS’KEHHS] MPOBOJUTCS Ha OMBITAX C MbUIBHBIMH IJIEHKaMH
Ha KapKacaX. [I1s 3TOTO NOJBEIUMBAIOT HA IUTATHBE «Ka-
uesu», T. €. JB€ NPSIMbIE NMPOBOJOYKH AuameTpoM 0,3 MM
H LJHHOH npuGnusutesnbHo 50 MM, mpejBapUTeNbHO CBf-
3aHHbIE MeXAy co60ll TOHKHMH HHTAIMH, KakK MOKas3aHo
Ha pHCyHKe 2-65, a. 3aTeM nOZHOCAT CHH3Y IJIOCKO-
napalJieJbHYI0O KIOBeTY MJIH XHMHUYeCKHHl CcTakaH ¢
MBLIbHBIM PacTBOPOM, YTOObI BeCb KapKac MOrpy3HJcs
Puc. 2.64 B PAacTBop. MeJileHHO OMyCKalOT BHH3 KIOBETY H MOJY-
Monnasox nz YalOT MEXIY NPOBOJOYKAMHM H HHTAMH CIVIOLIHYIO MBUIb-

apeomerpa.  HYIO NeHKy. OOpalialoT BHHMaHHE yyalluXcsl, YTO HHUXK-
Hsisl NMPOBOJIOYKA <«Kauesefi» 3aMeTHO NMOAHANACh BBEPX,
a GoKoBrle HUTH npuHsau ¢dopmy ayr (puc. 2-65, 6).

Ecan cnerka NOTAHYTh 3a HHXKHIO HUTh, IUIeHKA paCTSHETCA
M KapKac onsiTb NpHUMET BHJ NpPaBHJIBHOIO NPSMOYrosibHHKa. Ecan
K€ HUTb ONMYCTHTb, TO BCJIEACTBHE COKPALlEHHs MOBEPXHOCTH ILIEHKa
CHOBa mpuMeT (OopMy, YKasaHHYyIO Ha pHCYHKe 2-65, 6.

3aMeHAIOT «Kauenu» KapkacoM B BHAE KOJblla, K KOTOpOMY NpH-
Bsi3aHa 0e3 HaTsKEHHS TOHKas (Jydiue LIeJKoBas) HUTKa C METeJb-
Koii B cpenneil yactH (puc. 2-66, a). Kak H B npeipifyuweM omneTe,
NOJAYYaloT HA MOBEPXHOCTH KoJblla CIVIOLIHYIO MBUIBHYIO MJIEHKY.
3aTeM npopLIBalOT ee, HANPUMEP, B NPaBO# YaCTH H ONATb OGHApYXKu-
BalOT 3HAYMTEJbHOE YMEHbLIEHHE TMOBEPXHOCTH IJIEHKH: HHTb NPHHH-
MaeT (opMy AYrH OKpYKHOCTH (puc. 2-66, 6).

L)
— = — P ~PacmBop mbina

FAIIIIIS ya a

Puc. 2-65. O6pasoBaHie MblIb- Puc. 2-66. MbuibHas nyieHKa Ha NPOBOJIOYHOM
HOH MJICHKH. KOJIbLie C HHTAHOH neTesbKOii.
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MoXHO MOBTOPHTL ONBIT, HO NPOPBaTb IUIEHKY BHYTPH HHTSIHOR
neTes1bKH, Torna o0pasyercsi NpaBUJAbHAA OKPYXKHOCTB (pHc. 2-66, 6).

OTH onuITH y6exAaloT y4allHXCs B HAJIMYHH IOBEPXHOCTHOrO Ha-
tsKeHus. [lnenka Bo BceX cayyasX NPHHHMAaeT MHHHMAJbHYIO MOBEPX-
HOCTb, M CHJIBl NOBEPXHOCTHOTO HaTsXKEHHS BCETJa HaNpaBJieHbl nep-
NeHAMKYJSAPHO K Jo0oMy 3JeMeHTy KOHTyPa, OrPaHHUYHBAIOLLErO
nJIeHKY.

OnwbiThl ¢ MIeHKaMH Ha KapKacaXx YHOGHO JIEMOHCTPHPOBAaTb B Te-

HeBOH npoekuuu. Ilnsa 3TOro peKoMeHJyeTcsl OCBEeTHTENb, NOKa3aHHBIH
HA PHCYHKe 12.

O N bl T 85. U3MEPEHME CHIIbl MOBEPXHOCTHOTO HATSDKEHMS
WMAKOCTH

OGopynoBaHHe: 1) APOEKUHOHHBIA AUHAMOMETP 4yBCTBHTE b, 2) MITa-
THB, 3) NPOEKUHOHHHIA annapaTt, 4) MIOCKONmapajJie/ibHas KIOBETa HJIM XHMHYECKHUil
CTaKaH, D) pacTBop MHLIA.

B sTOM onbiTe MPHMEHSIOT NPOMBILLJIEHHbIH AHHAMOMETpP C npo3pay-
HoOll LuKanoii, paccuntaHHoii Ha 10,5 mMH, uenoit nenenus 0,5 mH, ¢
noABellIeHHOH K HeMy npoBoJiouHO#l I1-06pa3sHoll He3aMKHYTOH nervielt
wxpuHoit 50 MM (puc. 2-67).

Jlns neMOHCTpallMH ONBITA YCTaHABJAHBAIOT JHHAMOMETP C neTjef
BO/IM3H KOHJEHCOpa MPOEKLHOHHOrO anmapata H C MOMOILbI0 OOBEeKTH-
Ba ¢ 00OpOTHOH mpu3Moii npoeuHpyioT npubop. Ha 3kpane pomKHBI
ObITh YeTKO BHAHBI IIKaJja JHHAMOMETpa, yKasatesJb M 4acTb MeTsiH
(puc. 2-68).

Uto6Ll He yuHTHIBaTbL B JaJibHefllleM BeC NETJIH, HYXKHO YCTaHO-
BUTb YKasaTeJb NPOTHB HYJS IUKaJbl. [Jis 3TOro npHAepKHBaOT mpy-
KHUHY 33 BEePXHHH KOHel H CJlerKa nepemelllaloT ee BBEPX HJH BHH3
OTHOCHTEJILHO ILUKaJibl. B 3TOM mosnoeHuH NpyXuHY 3aKpenasiorT c
NOMOLIBIO 3aXKHMHOT'O BHHTA.

3aTeM MOACTaBAAIOT MOA METJIIO KIOBETY C PacTBOPOM Mblia Tak,
yT0oOb! BEpXHAA CTOPOHA meTyiH Obl1a norpy:xena B pactsop. Ilpn Mex-
JICHHOM ONYCKaHUK KIOBETH MNeTasl 3aTAHeTCA CIVIOMIHOH MbLIbHOH
NJIeHKOH W Ha MpyXHHY OyAeT JeficTBOBaTb HampaBJeHHas BHH3 CHJa
TNIOBEPXHOCTHOTO HATAXKEHHA'. ATy CHAY JIeTKO OnpeiesuTb IO MOKasa-
HHSIM JUHAMOMETpa, 3aMeTHHIM /sl Bcero kKjaacca. A 3Hasd Cuay, mo-
JYYeHHYIO B OJIHOM M3 TaKHX onmitoB (Hanpumep, 3,5 MH), n manny
NPOBOJIOYHOH MepeKaafuHbl (5 CM), JeTKo HailTH KoddduUHeHT nopepx-
HOCTHOTO HAT#KEHHSA:

o F _ 85wH _ 0,003H

I 2.0,05M  O,1wm

INoBTOpsAIOT ONBIT AN KaKoH-AHGO APYroH KHAKOCTH H HaXORAT
ee Ko3¢HIUHEHT NMOBEepXHOCTHOro HaTsukenus. OOpaialoT BHUMaHHe

=3,5-102H/m.

! O6pasoBaHHe MJEHKH Ha MeTJe MOJE3HO NMPOBEPHTb O NPOSUHPOBAHHS MPH-
Gopa. .
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Puc. 2-68. HsoGpaxenne an-
HaMOMeTpa H MeTJIH Ha 3KpaHe.
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Puc. 2-67. [lunamomerp Ha wrTa-
THBe:
1 — nnnamvomeTp; 2 — meTas

YUYalHXCsl, YTO NOJAYYEHHblE BEJHUHHBI JO- y;,‘gg%;,’,’,:
BOJIbHO XOPOLIO COOTBETCTBYIOT TaGMHYHBLIM —
3HaueHHAM KO3¢HUHEHTa MOBEPXHOCTHOIO &
HaTsXKeHHS.

Ecan B wKoZe Her ONHCAHHOTO BB pyc. 2.69, Yerpoicrso mpy-
JAYHAMOMEeTpa, TOrAa €ro MOXHO H3TOTOBHTb  XHHH K AHHAMOMETDY.
camofieqbHO. IIpH 3TOM OueHb BaXHO BBHI-
6paTh JOCTaTOYHO TOHKYIO H YIPYTylo NpoBoioKy. Bnonne noxxonsineit
MOXeT GhiThb CTajbHasi NpoBoJIOKa jauamerpoM 0,2 MM. YcTpoicTBo
NPYXHHbl JHHAMOMETPa [OKa3aHO Ha pPHCyHKe 2-69.

[Tpumevanne IlpospauHylo WIKaly JAHHAMOMETPA MOXKHO
caeaarb Ha 10 MH c nenoit nenenus 1 MmH. I'panynposaThb mKany MoxHO
MHJJIHTPaMMOBBLIMH pasHoBeckamu: 1000, 500, 200 u 100.

O N bl T 86. UISMEHEHUE MOBEPXHOCTHOIO HAT)KEHMA BOAbI

O6opynoBaumne: 1) rpapnpoekTop HJH NPOEKUMOHHBIA anmapar ¢ mpi-
cnoco6JeHneM 1151 FOPHUSOHTANbLHON MPOEKUHH, 2) KPHUCTAJNM3aTOp AUaMETPOM 8—
10 cM ¢ miIocKHM RHOM, 3) NMHUNeTKa WJIM CTeKJsIHHas TpyG6ka, 4) spup uiu Gensos,
5) xamdapa, 6) MbIn0, 7) JHKOMOAMI, MHUPETPYM HJIM MEJNKO HaTepTas mpobKa.
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[ToxrotasnuBaloT rpadnpoeKTop HJIH NPOEKUHOHHBIA annapar Ajs
TOPU30HTAJIBHOTO MNPOELHPOBAHMA H, YTGOBl MPOBEPHTb YCTAHOBKY,
BKJIIOYAIOT HEHAZoNro JaMny. 3aTeM B KPHCTA/JIM3aTOP HAJIMBAIOT NPH-
6/M3HTEJIBHO 1O INOJIOBHHBI YHCTYIO BOAY, Ha MOBEPXHOCTb KOTOPOM
HACBINAIOT JIHKONONHH, HJIH NMHPETPYM, HJIH MEJKO HaTepTyi0 NPOOKY.
310 mpolie Beero cAenatb caefyomum oO6pasoM. B3aTth Ha Konen ne-
POYHHHOTO HOXAa HEMHOTO JIHKOMOAHA M MOAYTb Ha HEro, pacmo/o-
XHB NpeJBapHTeJbHO Haj KPHCTaNaH3aTOPOM. MeJIKHil NMOpOLIOK mpH
3TOM pacnplIfieTcd H POBHBIM CJI0EM JIOXKHTCH IO BCell MOBEPXHOCTH
BOJBI.

Hanee craBAT KpHCTaJ/IH3aTOP Ha KOHIEHCOPHYIO JIMH3Y IIpoeK-
LIHOHHOTO anfapaTta U NOJy4yaloT Ha 5KpaHe pe3Koe H3oGpakeHHe MeJ-
KHX PAachblIEHHbIX YacTHU. EcJH B HEKOTOPHIX MecCTax NOBEPXHOCTH
NOPOILKA OKAaxKeTCs Masio, €ro ciefyeT A0GaBUTb TeM Xe NPHEMOM.

IMocae 3toro ¢ NOMOILIBIO TOHKOH CTEKJISIHHOA TPYOKH HJIH NHIETKH
BBOJAAT Ha CepefMHy IMOBEPXHOCTH BOAbI HeGOJBILYIO Kamlio 3¢upa,
npudeM TPYOKY pacnosiaraioT Tak, YTOGHl OHa He Melllajia HaGJIIOAEHHIO
(puc. 2-70). Ha 3kpaHe cefiuac xe HabJofaerca GHCTpPoe nepemelie-
HHe YacTHYeK MOpOolKa K KpasiM KpPHCTaJlJIH3aTopa H B cepefHHe No-
SIBJIAETCSI «OKHO¥. DTO OGBsiCHSeTCss TeM, 4To 3(HP PE3KO NMOHHXKAeT
TIOBEDXHOCTHOE HaTsiXKeHHe BOJBI, B CBfI3H C YeM paBHOBECHe CHJI Ilo-
BEPXHOCTHOTO HaTsiKeHHs Hapywaercs (puc. 2-71).

Bmecto adupa B 3TOM OIBITEé MOXHO BOCHOJb3OBAaTBCA KYCOYKOM
J1060ro MbL1a, YKPenJieHHbIM Ha KOHLE TOHKOH JIYYHMHKH HJIH NPOBOJIOKH
H HMEIOUIUM 330CTPEHHYI0 ¢opMy. JoCTATOYHO AOTPOHYTHCS 3THM KYy-
COYKOM J0 MOBEPXHOCTH BOJbl, MOCHINAHHOH NOPOIUKOM, YTOOM Ha-
6/l0faTh ONHCAHHBIA Bhiue 3¢ekt (puc. 2-72). JIYUHHKY € KYCOUYKOM
Mblia YAOGHO XpaHHTb B NPOGHPKe, 3aKpenmHB CBOOOAHBIA KOHEN ee
B npoOke.

Hanee ciepyer nokasaTb ONHIT C BelECTBOM, MOBBINAIOUIMM IO-
BEpPXHOCTHOE HaTsKeHHe BOABL [Iisi 3T0fi esH yAo6HO BOCMO/Nb30BATbCS
JIeleHIIOM, HO He KYCKOBbIM padHHAaNOM, MMEIOLIHM MOPHL.

Kycouek Takoro caxapa Ha NpPOBOJIOKE MNORHOCAT K HeGOJbLIOH
JIyYHHKe, IJIAaBalOIlell Ha MOBEPXHOCTH BOALI B LIEHTPAJbHOM YacCTH

Puc. 2-70. Beegenne kamim spupa Ha nosepx- Puc. 2-71. Hamenenue cu-
HOCTb BOJH. 26l MOBEPXHOCTHOrO HaTH-
XKeHHs BOAH SbupoM.
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Puc. 2-72. Usmenenue cHsibl TO-
BEPXHOCTHOIO HATSKEHHA BOAH
MELJIOM.

kpucrasiusatopal. Ha skpaHe HaG/ofaloT MeJJIeHHOe TNepeMelleHHe
JYYUHKH K caxapy (puc. 2-73, a): mocTeneHHO pacTBOPsifiCh B BOZE,
caxap yBeJHYMBaeT NOBEPXHOCTHOe HaTsikeHue. ITocse sToro pekoMe-
AyeTcs MOJIHECTH K JIYYHHKE MBbLIO H yOe[uThCs, 4TO OHa Gyjaer nepe-
MellaThCs B MPOTHBONONOAKHOM HampasieHuH (puc. 2-73, 6).

Ouenb 3(¢eKTHO MOXHO NOKasaTb H3MEHeHHe MOBEPXHOCTHOTO
HaTsKeHHs BOABI Kamdapoii. J1yia 3Toro, KaK H B NpeAbyIHX ONLITaX,
GepyT KpHCTa/JIM3aTOP C YHCTOH BOMOH, HO 6e3 nopollka, H cOpackl-
BalOT Ha ee MOBEPXHOCTb HECKONBKO KPHCTA/JIHKOB Kamdapel. Ha 3kpa-
He Ha6JI0faloT MX HHTEHCHBHOE 6ecrnopsfouHOe ABHXKEHHe MO BCel no-
BEPXHOCTH KHJAKOCTH, YacTO COMPOBOXKAalollleecsi BpalleHHeM. Takoe
siBJieHHe OObSICHIeTCS HePaBHOMEPHOCTbIO PacTBOpPeHUsi Kamdapnl B
pasNHYHbIX TOYKaX CONMPHKOCHOBEHHS C BOAOH H CBA3aHHBIM C Hell He-
paBHOMEPHEIM H3MeHEHHeM TNOBEPXHOCTHOTO HATSXKEeHHs BOABL. 70
siBJieHHe GoJsiee CJI0XKHOe, H NOKa3biBaTh €ro Hajo Mocje TOro, Kak y
yYalMXCA HAaKONHTCA HEKOTOPHIfi 3anaC 3HaHHA.

Ycnex ONHCAHHBIX ONBITOB B 3HAUHTE/bHOH CTENEHH 3aBHCHT OT
YHCTOTH MOCYAbl M BoOAbl. [lake He3HauMTeJNbHBE NPHMECH KaKHX-1HGO
BEIUECTB MOT'YT MOBJMATb Ha KauecTBO JieMoHcrpaumit. Ilostomy Kpu-
CTa/IIM3aTOP HAjo CHayaja TILATeJbHO BLIMBITH ropsiyeir BofloH, npo-
I10/IOCKaTh B CTPYye BOJONPOBOLHON BOAbI M BBHICYIUHTb; BOLY AJf KaxK-
JIOTO ONEITa HYXXHO 6paTh CBeXYIO.

Y

Puc. 2-73. Usmenenue cu-

Jibl TIOBEPXHOCTHOTO HaTs-

KeHHA  BOXW  Caxapom
) (a) u mbuioM (6).

1 Takyio neGOJIBLIYIO MJIOCKYIO JIYYHHKY YAOGHO OTpesaTh HOMHHUAMH OT JO-
HBILIKA CMHYEYHON KOPOGKH.
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O NbIT 87, ABNEHNA CMAYMBAHMA U HECMAMUBAHKUA,
OBPA3OBAHME KPAEBOTO YIJIA

OGopyxnoBanne! ) npoeKuHOHHHIT anmapar, 2) KioBeTa njocKomapan-
JejbHas, 3) KioBeTa Manas, 4) noAkpalueHHast Bola.

KpaeBble yribl, o6pa3oBaHHble NPH CMauMBaHHH M HeCMauWBaHMH,
MOXKHO HarJISAHO MOKA3aTh BCeMY KJacCy Ha SKpaHe NpPH MOMOIUH He-
6OJ/IbILON caMOJeIbHON KIOBETHI H MPOEKIMOHHOIO anifapara ¢ 00beKTH-
BOM, UMEIOIIMM 000pOTHYIO npu3My. KioBeTy peKOMEHAYIOT CKJEeHTb H3
JIECTOBOTO CTeKJa TaK, 4ToObl B Heli o6pa3oBajiochb JBa KaHaja, INpH-
YEM B OfHOM U3 HHX CTeKJ/SIHHble NMOBEPXHOCTH JOJKHBI OBITb MOKPHITHI
cnoeM mapaduua. Ilepes jJemoHcTpauueil B KIOBeTY HAaJHBAalOT BOLY,
NOJKPaLIeHHYIO CJieTKa YepHWJaMH JJifi aBTOPYUKH, (JII00pPeCLHHOM
HJH XBOMHBIM pactBopom!.

3aTeM KIOBETY MOMELIAIOT B JHAMO3UTUBHOH paMKe NPOEKIHOHHOIO
annapara, KOTOpPYIO C MIOMOILbI0 BHHTOB KPeNAT Ha JUCKe-IUHPME M YC-
TaHAB/JMBAIOT Ha CKaMbe anmapata (puc. 2-74).

Jasi u3roToBieHUs KIOBETH GepyT IVIOCKOE CTEKJo (/nyulue 3ep-
KajbHoe) TOMIHHOH 2,5—3 MM. AJIMa30M BBIPe3aioT WIECTh MOJOCCK
creayiomux pasmepoB: Ne 1 — 46 X 40 MM, Ne 2 — 35 X 10 MM —
2mr., Ne 3 —40 X 11 MM, Ne 4 — 30 X 10 MM, Ne 5 — 50 X 50 mMm.

IToBepXHOCTb CTEKJIa XODOIIO OTMEIBAIOT CHayasla MbUIBHOH, a 3a-
TEM YHCTOH BOJOH M npocyluHBaioT. Jlajee KaaayT Ha JucT Gymaru
crekio Ne 1 (46 X 40 MM) H K HeMy NPHKJIEHBAIOT JeTasH, 1.0Kasaii-
Hble Ha PHUCYHKe 2-75 B ciepylomeii nocjaenoBatesbHOCTH: Ne 1, Ne 3,
Ne 2, propast mjaactHHKa Ne 2, 3aTeM NpHKJeHBaeTcs IJjacTHHKa Ne 4
H, HaKoHel, miacTuHka Ne 5. HanGosee noaXoAsliuMu H KOCTYMHBIMH
JUIsl JaHHOrO CJy4asi fIBJIAIOTCA BONOHeNpPOHHIaeMblil kKiaeit «Mokol»
(TOP), «Kittifix» (CIP) uau kne# cynepuement ([Toaswa)?. Ero na-
HOCAT Ha TMOBEPXHOCTb CTEKJa TOHKHM CJIOEM, YTO MOMKHO CAesaTh
C NOMOLIBIO JIe3BHsi 6e30MacHOifi GPHTBBEI, H BBICYLUHBAIOT Ha BO3AYXE,
3aTEM TaKKe HAHOCAT BTOPOH C/IOH H CKJEHBaeMble YacTH CXKHMAIOT,
OCTaBJisif NOJ rPY30M B TeueHHE HECKOJbKHX 4YacosB.

L
Puc. 2-74. Vcranoska mas ne- J:
MOHCTpau#H o6pa3oBaHus Kpae- !
BHIX YIJIOB.

! Tlocnenunit NpUroTOBNSETCS M3 XBOKHBIX TaGAeTOK AN BAaHH.
2 Kneit npuoGpeTaloT B X03fiCTBEHHHIX MarasuHax. XpPaHHTb €ro Halo NJIOTHO
SaKPHTEIM H B npoxaajanoM Mecre. OrmeonacHii.
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Pe6pa nosocok Ne 2 u Ne 4 mokpbiBaroT cioeM nmapaduna. Jns
5TOrO CHayaJsia Ha peOpa HaHOCAT CJIOH KJiess W ceHyac ke Ha Hero
HaChiNAIOT MeJIKHE KpOIIKH INeHomjacta. 3areM (MpUMEPHO uepes
yac) ¢ MOMOILBIO CBeYH HaKanbBalOT Ha peGpa mapaduH.
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Puc. 2-75. ¥YcTpoiicTBo Nj0CKO# KIOBETH
LIS TPOEIH POBAHHA.

Jn

Puc. 2-76. Ilpubop Zna ReMOHCTpalMH
ABneHusa Quoranud:

1 — KioBeTa ANA NpoeLHPOBAHHA; 2— u-00-

pasHasl MeTaJJIH4eCKas MJIacTHHKa; § — pac-

NBJIHTENb BO3AYXa; 4 — rpywa OT NyJbBe-

PH3aTOpa; 5 —BHHTOBON 3aKHM; 6 H 7—rio-

nAasBKH C HecMauMBaeMolt H CMadYHBaeMof

TNOBEPXHOCTAMA; 8 — TOHKH  Ppe3HHOBHA
WHYD.
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Ha roroByio kioBeTy ¢ Hapyx-
HOH NOBEPXHOCTH PeKOMeHAyeTCs
HaKJIEHTb METAN/IUYECKyIo POoJbry
C BbIpe3aMH /15 TOro, 4Tobbl MpH
NpoeLH POBaHHH YETKO BbIE/IHIIHCh
TONIbKO KOHTYPHl KaHaJloB.

O N b! T 88. ABNEHME DIOTALLUM

OGopynoeanne: 1) kioBera
g TNPOEUMPOBAHHA CTEKJsAHHasdA Ha
CTepxKHe, 2) nonJaBKH I pPOOGKOBHE —
2 wr., 3) rpyua u Tpy6Ka pesHHOBas OT
nmyJibBepu3atopa, 4) pacnbBIHTeNb BO3-
Jyxa caMOfe/]bHbI, 5) BasenqHH TeXHH-
YecKHH.

®norauus (or ¢paHIYy3CKOro
flotter — nnapartp, BcnabBaTH) —
MeTof, oforallleHHsl NONe3HBIX HC-
KolaeMLIX, IJIaBHBIM o6pa3oM pyX
IIBETHBIX MeTaJlJIOB. IJTOT METOX
HMeeT ouelib GOJIbIIOE NPOMBILLIVIEH-
Hoe 3HayenHe. OH OCHOBaH Ha
CBOHCTBe He CMayMBalOWUXCS BO-
Roit (THAPOGhOGHLIX) BELLECTB NpH-
JIMNaTh B BOAE K Ny3blpbKaM BO3-
AyXa H BMeCTe C HHMH BCILIbIBAaThb
Ha MOBEPXHOCTD.

UTto6H NMOKa3aTh 3TO fABJEHHE,
cobHpaloT npuGop, NpeNcTaBJEeH-
Hblfi Ha pucyHke 2-76. B kioBery
I nomemator U-o6pasHyio meras-
JIHYECKYIO NMONIOCKy 21, paBHYIO 1O
IIMPHHE KIOBETe, C YKPerveHHbIM
Ha Hefl pacnbuiutenem 3. Ilpen-
BapHTeJIbHO PaCNbUIHTENb COENH-
HAIOT Pe3HHOBOH Tpy6KoOit ¢ rpy-
wefi nyabeepusatopa 4. Ha pe-
3HHOBYIO TPYOKY HaleBaloT BHH-
TOBOH 3aXKHM 5, npeiHa3HayeH-
HBIH J/ISl PEeryJIHPOBKH KOJHYECT-

1 TTonocky H3roTaBAMBAIOT M3 na-
TYHH, MEJH HJIH HepXKaselowed CTajy.



Ba EO31yXa, MOJABAEMOr0 K pacHBLIHTENIO, H CXKHMAKCT MM TPYG-
Ky. Hamumasg Ha rpyumly, B KaMepy HaKauHBAalOT BO3JyXa CTOJBKO,
4TOGBI €€ MOBEPXHOCTb MaKCHMAJIbHO PACTAHYJIa HUTSHYIO CETKY KaMepHl.
Taxoit 3anac BosgyXa Gyaer BOCTaTOueH, YTOGBI HMETb HHTEHCHBHBIH
MOTOK MeJKHX NMy3bIPbKOB BO3[lyXa Ha BCe BPeMs ONKLITA.

[MonroToBKy omnbiTa 3aKaHYMBAIOT PEryJHPOBKOH EBeca ABYX IO-
IJIaBKOB, COCTOSIIUMX H3 NMPOOKH M KycouKa NPOBOMOKH. ITyTeM He-
CKOJBKHX Npol Hano AOGHTbCH, YTOOHI BeC MOMIABKA, NOTPYIKEHHOro
B BONY, PaBHSJICS BBHITaJKHBaloOWlel cuie. [Ins 3TOro KycaukamH cpe-
3al0T HEKOTOPYIO 4aCTb NPOBOJIOKH HJIH MEJKHM HaNHJIbHHKOM OIHJIH-
BalOT uacTb NpoOkH. Ecau HyXHO yBeJMUHTb Bec NONJaBKa, TOTAA
BCTaBJAIOT B NpobKy APYryio, Gosee JNHHHYIO NPOBOJIOKY. sl sToM
ueJu yAoGeH SMaJHPOBaHHbIA MeLHBI npoBoj Auamerpom 0,1—0,2 My
Pasmep npo6ku MoxeT ObiThb NPHMEPHO BEJHUYHHOH C ceMeuko siG-
JIOKa.

Inst sToro onbita HYXHO HMETH JBa momiaBka (6 u 7, puc. 2-76).
OkoHuaTesbHOE TapHPOBaHHE HECMayHBaeMOro NOMJIaBKa NPOH3BOIAT
1oc/Ie CMa3bIBAHWS €r0 MOBEPXHOCTH TeXHHYeCKHM BasesuHoM. C 3Toi
LeJ1bI0 MOXKHO K HeMY KPENUTb HJIH CHHMATb C MOMOIIBIO CIHYKH KyCOou-
K4 nyiacTunuHa. Korza pery/nupoBKa Beca Oyler 3aKOHYeHA, MOMIaBKH
TIOMELaloT B KIOBETY, 3aMloJHEHHYI0 BORo#. [lorpyxasich, nomiaBKH
NONaJaloT B NOTOK MEJIKHX NMY3HPbKOB BO3JYXa, BRIXOASAIIMX U3 pachkLi-
JHTEJ .

O6palualoT BHHMaHUe yyalluXcsl, YTO My3bIPbKH BO3AYXa He OCTa-
I0TC Ha INOBEPXHOCTH [OMJIaBKa, CMayHBaeMOro BOXOH, a CBOGOLHO
CKOJIb3AT 110 Heil W 3aTeM nofHuMalorcsl BBepX. K monnasky xe, cMa-
3aHHOMY Ba3eJHHOM, NMy3LIPbKH BO3JlyXa mMpHaunaioT. OH CTaHOBHTCSH
Jerue U BCIVILIBAeT Ha NOBEPXHOCTh BoIb. CuieyeT MORYEPKHYTE,
YTO NOIVIABOK MOJHHMAaeTcs HMMEHHO NOTOMY, YTO BHITaJKHBalollas
cua crtaja Gosbllie, a He B pe3yJbTaTe MeXaHHYECKOro BO3JeHCTBHSA
MOTOKa BO3AYWIHHIX NY3HIPbKOB, NOAHHUMAIOIIMXCS OT PacHBUIKTENS.
C 3Tofi meblo Haflo OCTAHOBHTb MOTOK BO3AyXa C NOMOLIbIO BHHTOBOIO
3axuMa H 0o0paTHTb BHHMaHHE Y4allHXCs, YTO MONIaBOK Osarofapst
NpPUJMIIIMM Ny3bipbKaM Bo3flyXxa OyleT Bce BpeMsl OCTaBaTbCHl Ha
NOBEPXHOCTH BOJBL.

CaMoziebHEIl pacnbeLINTENh BO3AYXa M/ 9TOTO ONBITa COOHPAICT
M3 CTEeKJAHHOA TPYOKM H HANETOro Ha Hee Pe3HHOBOrO Koslayka CT
[Ja3HOfi NHNETKH, B KOHELl KOTOPOTO IpelBapHTeJNbHO YKJaJbIBaeTCst
KyCOueK MOPHCTON pe3uHHbl, KaK 3TO yKasaHo Ha pucyHke 2-77. Ilepen
cOOPKOil pacnblINTENsT OCTPHI KOHeIl CTEKJAHHOH TpyOKHM 3aBepThIBa-
10T KyCcOUKOM (iaHenu W NPHKPEIVIAT ee K Tpybke uso.naun/oaucﬁ

3 1 2
Puc. 2-77. PacnbiiuTens Bosayxa:

1 n 2 — cTeknsnnHas TpyGoYKa H pe3H- :

HOBBI#f KOJIMAaYyoK OT [rJa3HON MNHUNETKH; 2 — x - e

3 — dnanenn; 4 — NOpHUCTas  pe3HHa;
5 — H3OJALMOHHAA JIeHTa, YKpenasio-
masa ¢yaHesb Ha CTEKJASIHHOR TpyGke. 4 5




Puc. 2-78. VYcranoska
I NEMOHCTPALHH §B-
JeHuss  QaoTauHH.

JeHToil. 3aTeM TOHKOM Mrviol npokansBaior 10—15 oTBepcTHit B KOHIle
BBICTYNAIOIIEr0 KOJINauyka H pacHbliHTe]b YKPENJsiioT C HUMHe# cro-
poHel U-o6pa3Hoif IJIOCKOH MeTasIJIHYeCKOH IOJIOCKH, KOTOPYIO, B
CBOIO Ouepelib, 3aKPEMJISIOT B KIOBETE€ TOHKHM pPe3HHOBHIM ILHYPOM 8,
KaK yYKa3aHO Ha pHCyHKe 2-76.

O6wuii BHA YCTaHOBKH, NpeXHa3HAuyeHHOH I/l NpPoenHpOoBaHHSA
npubopa Ha 5KpaH, nmokKasaH Ha pucyHke 2-78. Ilesnecoo6pa3no B 3ToM
OIEITe NPHMEHHUTh OGBHEKTHB C 0GOPOTHOI NPH3MOH.

ONMbIT 89. KANUNNAPHBIE ABNEHUSA

O6opynoBaHnmue: 1) NIpoeKUHOHHBIH anmapar, 2) Kanuaasgpbl MPOMBILLIIEH-
HOrO H CaAMOJIeJIbHOI'O H3rOTOBJIEHHS, 3) KHHOMPOeKTOp, 4) KuHoDHABM « KanuasspHbe
asnenns»t, 5) moakpamensas Boja.

Ins 3Toro ombita yalle NPHMEHAT KalHISAPHI NPOMBILIIEHHOTO
H3rOTOBJIEHHSI H3 TPeX TPYOOK Ha MoAcTaBKe AJs XpaHeHus (puc. 2-79).

B kKanun/spel HaMHBAOT NOIKpPAalIeHHYIO BOAY, NMOMEMIAIOT HX BMe-
cTe C MOJCTaBKOH Ha NMONBEMHBIH CTONHK Nepel KOHACHCOPOM MNpcek-
IIHOHHOTO annapara W OpoelUpyIoT Ha 3KpaH. TakuMm o6pa3oM AeMOH-
CTPUPYIOT 00pa3oBaHHe BOTHYTOTO MEHHCKAa H 3aBHCHMOCTb BRICOTHI
NOJHATHSA KHUAKOCTH OT JHaMeTpa KanH/aspa.

OnHako npHBeleHHbIHl BbILIE JEMOHCTPALHOHHBI ONLIT HMeEeT cJe-
Ayownit HepocraTok. CBeT, NpPOXOAs uepe3 UHIMHAPUYECKHE TPYOKH
KanuJIApoB, NpeTepleBaeT 3HauYHTe/bHOe npesomieHue. IToatomy ka-
4eCcTBO M3006paKeHHs] MeHHCKOB Ha 3KpaHe Y HauGosiee y3KHX TPYGoK
NO/1y4aeTCsd HEBLICOKHM.

MoxHO yCTpaHHTb STOT HENOCTaTOK, H3TOTOBHB CaMOJeJ/bHble Ka-
NHJAAPE! o pUCYHKY 2-80. Jlaisi 3TOro M3 IJIOCKOTO JIHCTOBOTO CTEKJ/a
TOJMUMHON NPHOIH3UTEJIbHO 2,5 MM Hape3aloT aJMas3oM ILIecTb MOJIOCOK
crenyiomnx pasmepoB: Ne 1 — 45 X 42 mm, Ne 2 — 40 X 10 MM —

! Kanuwanspusle ssnenus. 1 4. «lllkonguanm», 1965. ITpoRo/mKHTeNbHOCTD He-
MOHCTPAUHH — 9 MHH.
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2mT.,, Ne 3 —42 X 5 MM, Ne 4 — 30 X 8 MM, Ne 5 — 50 X 50 mm.
ITosiocku ckjeHBaloOT cnocoGoM, OMHCAHHBIM B onbite 87,

KroBery BO BpeMs [eMOHCTpPAaLlHM YCTaHABJMBAIOT B JAHMANO3HTHB-
Hoi pamke 50 X 50 MM, KOTOpasi BXOAHT B KOMILIEKT JieTajiell YHHBEp-
CaJIbHOTO NPOEKIHOHHOIO annapara.

Paccmorpenne KanuasnsipHBIX SIBJIEHHH 1esecoo6pa3Ho 3aBepLIHTD
noKa3oM KuHopuibMa «KanumispHele sieHHs». Yyalliecs 3HaKOMATCS
B (GH/IbMe C KaNW/JISPHbIMU SIBJIEHHSIMH Ha XOPOILO H3BECTHHIX HM dak-
TaX: BINUTBIBAHHE YEPHUJI NPOMOKaTeJbHOH Gymaroii M BOABI TKaHbIO
nosorerna. YTtoObl OGBACHHTH, KAK 3TO HPOHCXOAHT, CTABUTCH OMNBIT
C KHPIHYOM, MOPh KOTOPOro o0pasyloT KamnWJJspHblE XOABl; MO HHUM
H HOLHHUMAETCH KHAKOCTb.

JHaJjiee JeMOHCTpUpPYeTCS NOABEM CMAaYHBAIOMIEH XHAKOCTH B TpeX
KanuJIsApHLIX Tpy6KaxX. OnuT onath yGexpaeT ydyalluXcs, YTO, YeM
TOHBIE KaHaN KallM/Jspa, TeM Bhillle B HEM MOJHHMAaeTCs CMayHBaio-
as XHAKOCTb, 00pa3ysi BOTHYTHIH MeHHUCK. FIHyI0 KapTHHY MOXKHO Ha-
6J1I01laTh C HECMAuHBaIOIEH KHUIKOCTBIO.

B noarBepxjeHHe 3TOrO Ha 3KpaHe CHOBA MOKa3aHbl TPH Kamui-
JisipHble TPYOKH, NOrpyXKeHHble B cocyJ co pryTthio. OKa3biBaeTcs1, 4eM
TOHbLIE KaHas KalWJJspa, TeM HHXE ONMyCKaeTcs B HeM pTyThb, obpa-
3ys BRINYKJBIH MEHHCK.

Ha »stor omeiT cienyer o6paTHTh o0cofoe BHMMaHMe YdallluXxcs,
TaK Kak II0 YCJIOBHSIM NPaBUJ TEXHHKH 6e30IaCHOCTH NOAOOHLIE ONBITHI
CO PTYTHIO B LUKOJIE HE CTaBSITCA.
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Puc. 2-79. Kanumaspuue Puc. 2-80. YcTpoficTBO CKJeeHHOrd
COCYJbI: KanHAIAPHOrO cocyaa.

1 —mmpokas Tpy6Ka; 2—Ka-

NHANAP JAHaMETPOM 2 MM;

3 — Kanmm:lp AHaMETPOM
MM.
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ITocsie sTOro UIBM 3HAKOMHUT YyHallUXCH ¢ KaNWUIADHBLIMH sBJe-
HHAIMH B npHpoje. KpynHuM MaHOM NoKasaH paspes cTe6Js PacTeHHsA
C MyYKOM NPOBOAALMX COCYJAOB H NOABEM KHIKOCTH IO 3TOMY CTEGJIO;
nofbeM BOAbI MO KaNWJJIApaM B MOYB€ H 3aBHCHMOCTb HHTEHCHBHOCTH
3TOTO SIBJIEHHS OT CTPYKTYPHI NMOYBHL (OMNBIT C MEJIKHM, CPeTHHM H Kpym-
HBIM TI€CKOM, a TaKXKe CTaJIbHEIMH IUAPHKAMH Das3/iHYHHIX AHAMETPOB);
crnocoObl 3ajepXKaHHsA BJarH B NOYBE, KOTOpble NMPHMEHAIOTCS B CeJlb-
CKOM XO3sIHCTBe.

Hakonen, yuamuecs 3HaKOMATCA C NPUMEHEHHEM KaNHJIADHBIX
sIBJIEHHHl B TeXHHKe: INOKa3aHO YCTPOHCTBO H JeHCTBHE (HTHJIbHOM
Mac/JeHKH, Mofaiollled Macjo M3 pe3epByapa K NOAIUHNHHKY; NadKa
METa/1JI0B ¥ KOHTPOJb JeheKTOB MeTa/lIHIeCKHX H3jeNHi — obHapyxe-
HHE CKPHITHIX MeJbYaHIIMX TPellMH B Merasse. 3Jech K€ paccMaTpu-
BaeTcs NPHHUHN JefcTBHA OGBIYHOH aBTOPYYKH, B KOTOPOH IO KamuJ-
JISIPHBIM Ta3aM TNOATATHBAIOTCSA UepHHJA M3 pesepByapa K nepy. Ilo-
Ka3aHO H BpeJHOE BJIMAHHE KaNHJJNSPHOCTH, a Takxke Oophba ¢ Hei:
ruIpousonauus ¢GyHAaMeHTa 37aHHS.

O MBbIT 90. AABNIEHUE B MbINIbHBIX NMY3bIPAX PASHOTO BRUAMETPA

OGopyanoBaunmue: 1) creknsuunii TpoAHHK, 2) pesuHoBas TpyGKa AJMHHOR
0K0J10 30 CM CO CTEKJIAHHKM MYHAIUTYKOM, 3) IPYXKHHHBA 3a:%uM, 4) mratus ¢ MydToit
H JIaNKoif, 5) KPHCTa/JH3aTOP C MBUIBHEIM PacTBOPOM.

JIlaBneHUe CTEHOK MBUIBHOTO MY3bIPSi Ha 3aKJIOUEHHBIH B HEM BO3AYX
BbipaxkaeTca QopmyJsoll Jlamnaca

40
pP=—
-r

rie p — Ro06aBOUHCE JHaBjieHHe, O — KO3(PQHUHEHT NOBEepPXHOCTHOI'O
HATSDKEHHS] M I — Pajuyc My3bps.

W3 srofi ¢opmyJisl clenyer, 4To BO3AYX B Ny3bipe MEHBIIEro aua-
METPa HaXOAMTCA Moj 6O/BILHM JaBleHHEM, U Hao6opoT.

Jna ReMOHCTpPAaLHH 3TOTO AiBJeHHS COGHPAIOT YCTAHOBKY MO PUCYH-
Ky 2-81, a. 3akpenssioT B JianKe IITATHBAa TPOHMHHK, IpelBapHTENbHO
HaJeB Ha ero cpefHdii maTpyboK pe3HHOBYIO TPYOKY C NpPYKHHHBLIM
32)KMMOM M CTeKJSIHHBIM MYHAITYKoM. Ilocie storo mnpHKacaiorcs
MbLIbHEIM PAaCTBOPOM K KOHILY OfHOH U3 TPYOOK CTeKJIsSIHHOTO TPOHHMKA,
B T0 K€ BpeMs 3aKphIBalOT OTBepCTHE APYrodl TPYOKH H, HaXaB Majb-
IlaMH Ha MPYXHHHBIH 32)XHM, BLILYBalOT ONHH HeGOJIBbILIOH MBLTbHBIA
ny3bIpb.

Janee mofiHOCAT MbUIbHBINA pacTBOP K KOHIY BTOPOH TPYGKH H BhI-
AYBalOT OIHOBpeMeHHO 06a MBUILHBIX Ny3bipa. Koraa opuH u3 HHX
6yzer uMetb auametp 12—15 cM, a Apyro#t GyAeT 3HAUHTENbHO MEHBLIKX
pasmepoB, TOrfAa ONATb 3aMUMAaOT TPYOKY NPHMKHMHBIM 32:KHMOM
(puc. 2-81, 6). Teneps MoxkHO HabJ0AaTh, KaK B pe3yJbTare NnepeTeKa-
Hilfl BO3JlyXa MaJjibiii Ny3epb GyleT yMeHbLIAThCH, a GOJbLIOH YBeJH-
uyuBaTbCA. PaBHOBecHe HACTYNHT TOrjAa, KOrAa NepBHil Ny3bipb CTHA-
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Puc. 2-81. BuinyBanwne
JBYX MBUIBHHX MY3H-
peii pasHoro xuamerpa.

HeTCA B IJIEHKY, HMEIOLLYI0 OAMHAKOBYIO KPHBU3HY C APYTHM Ny3HIPEM.
YToGBl NysLIPH MMEJH JAOCTATOYHO NMPOYHLIE CTEHKH H COXPaHSJIMCh HA
BO3lyXe B TeueHHE HECKONbKHX MHHYT, HAJl0 MO0Jb30BaThCA XOpoLLef
MBLIBHOH KHAKOCTBIO.

Huxxe npuBopsATCA yKasaHHs JJisl IPHTOTOBJIEHHS NOAXONALLEH XKHA-
KocTH. B ckasnKy emkocTbio 350—400 Ma H3 TeMHOro CrekJa C ILH-
POKo#1 mpHuTepToil MPo6KOo# HaauBaioT 250 cM® AHCTHAIHPOBAHHOR BOIBL.
3areM BchmaloT 5—6 cM® MCTOJNYEHHOTO OJIEHHOBOKHCJOIO HATPHSA
HJIH OJIEHHOBOKHCJIOTO Kalus (HarpeBaTh WJH IlepeMeIlMBaTh He cJae-
AyeT) H AJs ero PacCTBOPEHHs! CTAaBAT CKJSHKY Ha CYTKH B TeMHOe Me-
cro. [Mocsie storo BiMBaWT B CKIASHKY 75 cM® ruHUepuHa (IJIOTHOCTD
1230 kr/m®). Tenepb XHAKOCTb TLIATENBHO NepeMEIIHBAIOT BCTPAXUBA-
HHeM, J06aBJAIOT ORHY-ABe KAINIH KPENnKoro HAlaTHIPHOTO CMHPTA H
OCTaBJISIIOT CTOATb B TEMHOM MecCTe.

PasMepnl cTekJISIHHOrO TPOMHHKA, NMPHMEHEHHOro B YCTAaHOBKE 1A
3TOrO OnbiTa, yKasaHbl Ha pHCyHKe 2-82.

50

Puc. 2-82. Tpy6ka Anst BLIAYBaHHS MBIIBHEIX
nysniped. 200




Puc. 2-83. VYcrauoska nna
JAeMoHcTpaudH onpira Ilnaro.

O NBIT 9. ONLIT MAIATO

O6opyaoBanue: 1) mpoekunounult anmapar, 2) KioBeTa nJocKomnapas-
JefibHast OT npHGopa «MaHOMeTp ¢ KanJeil BOAb HJH OT NpHGOpA A5 JEMOHCTPALHK
3JIeKTPOMCKPOBOfi 06paGoTKH MeTassa, 3) npobupka auamerpom 15—20 mm, anunoit
60—80 MM, 4) kpHIIKA A/ YCTAHOBKH NMPOGHPKM B KioBeTe, 5) riasHas MHOeTKa,
6) cTek/siHHAs NaJOYKa HJIH OTPE30K HETOJCTOH MeAHOH NMPOBOJIOKH, 7) MAaILHHHOE
MacJ1o.

B mensx Gonee 3KOHOMHYHOrO pacXofia peakTHBOB onbiT [liato
MOXHO IIOKa3aTb, BOCIOJIb30BaBIUHCh JHanpoekuued. Jas 3Toro Ha
CKaMbe NPOEKIMOHHOTO anmnapara nepejl KOHAEHCOPOM YCTaHaB/AHBAIOT
B pefiTepe MOAbEMHEIH CTONHK, 8 HAa HEero MOMELIalT KIOBETY C YHCTOM
Bojioit (puc. 2-83).

B KioBeTy BCTaB1fI0T NpPoOHPKY, 3aKpenyeHHYI0 NpeiBapHTENbHO
B MeTa/l/IHueCKOH HJ¥ ¢aHepHOH KpHILKe, NOAOTHAHHOH Mo pasmepaM
KIOBETH; B pa3o0paHHOM BHAe NpHOOD MOKa3aH Ha pHCYyHKe 2-84.
B npobupKy HanMBAOT JO MOJOBHHHI BBICOTHl CIOHMPT, C/€TKa NOZKpa-
IIEHHKIH, HaNpHMep, YepHH/IaMH Jy1si aBTOPYukH. C noMolblo 00beKTHBA
M 0GOpPOTHOI MPHU3MbI YCTAHOBKY MPOELHPYIOT Ha 3kpan'. Ilpu atom
HHXKHASA 4acTb NPoGHPKH, Tie HaJUT CIHPT, NPOoelHpYyeTCcs HAa JKpaH
YeTKO, BepXHss Ke OyleT HeCKONbKO 3aTeMHEHA BCJIELCTBHE SIBIEHHSA
BHYTpeHHero orpaxeHdsa. OpHako 3T10
HUKaK He MomelllaeT HaGJIOAEHHIO 3a
JanbHeALINM XOAOM BHINOJHEHHUSA OMNbI-
Ta, KOTOPOE CBOINHTCA K CJefyloLleMy.

C nomowpblo T/1a3HOM NHMNETKH BBO-
JAT B NpobUpPKY Kamio Macsa AuaMer-

! Be3 myiocKoil KIOBETH ¢ BOLOH H306paxe-

HHE NPOGHPKH HA 3KPaHEe MONYYAETCs MCKAXKEH-

Puc. 2-84. KioBera gns npoelH- HBHM, M [O3TOMY BECTH HAGJIONEHHA He
poBaHHS NPOGHPKH Ha 3KpaH. NPeNCTaBAAETCA BO3MOMCHBIM.
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poM mpubausutenpHo 5 mM. HaGumopator, kak
OHa, YeTKO BLileNsficb Ha 3KpaHe Gaaropapsa
CBOEi#l CBEeTJIO-KOPHUHEBOH OKpacKe, MejJieH-
HO MOrpy3HTCS Ha AHO MPOGHPKHU CO COHPTOM
H NPHMET OBaJbHYIO NPUIVIIOCHYTYIO (opmy
(puc. 2-85). Takas popMa OGBACHAETCA TEM,
YTO BeC KalIH MacJia, KOTOpoe He CMellHBa-
€TCA CO CIHPTOM, OOJIbILE BHITAJKHBAIOWEH
CHJIBI.

InasHoll nuneTKo# NOAMUBAIOT B NpPoGHp-

Ky YHCTYIO BOAY H, C/JerKa MNoMelluBas ee PPig- 2-85. Puc. 2-86.
TOl JKe NUMNeTKOH, AoGuBaioTcA Heobxomu- . W7 fl‘;e e
MOH MJIOTHOCTH BOABI M cmupTa. [TOMMBATE  ue mpo- B pactso-

BOJY Hajl0 OYeHb OCTOPOXKHO, CHayasia TOHKOH  Gupku co pe cmmp-
CTPyiiKoi, a 3aTeM no Kamiaam. HaGmiopaor,  cnupTom. Ta.
KaK Kaliis Macjla MOCTeNeHHO MOAHHMAaeTcs

CO AHA M NpPHHMMAaeT NpaBWIbHYIO ¢opMmy mapa (puc. 2-86). Ona
6yner miaBaTh BHYTPH pacTBOpa: Bec KalllH YPaBHOBEILUMBAETCH BhbI-
TaJIKMBaloLleil CHJION.

Bce 3T0 oyeHb XOpOIIO BHAHO yyamuMcH, TaK KaK Npoelupyercs
Ha 9KpaHe ueTKo, 6e3 KaKuX-nu6o TeHell. Kpome Toro, H3obpaxeHue
Ha 9KpaHe MOXHO 3HAYHTENbHO YBEJHUHTb, HE MeHAsl YCT4HOBKH,
€CJIH BMECTO 00beKTHBa B3ATh KOPOTKO(OKYCHYIO JIHH3Y U3 JlaGopaTop-
Horo Habopa mo ONTHKe.

Yrto6s! MulUHKE pa3 NOAYEPKHYTh, UTO KalJisf Macia B TaKoM pac-
TBOPE NPHHHMAeT NPaBH/IbHYIO chepHuecKylo GopMy, HafKO0 BBECTH
BHYTPb KalJH KOHell HEeTOJICTON MpPOBOJOKH C MeTeJbKoH, pacmodno-
XKHTb KaIUIIO AN yjaoGcTBa B cpefiHeii uactd npubopa W 3acTaBUTh
ee MeJJIeHHO noBepThiBaThCAd. dopMa Kaluid Bo BeeX MOJNOKEHHAX Oy-
JeT 0CTaBaTbCcA CTPOro cepHuecKoil. 3aTeM MOXHO C NOMOILBIO TOH-
KOHl TIPOBOJIOKH pa3je/IMTh KaIUi0 HAa JBe-TPH 4YacTH H YOeAHTbcs,
YTO Ka)k[as H3 HUX ONATb NpuHHMaeT ¢GopMy Liapa, KaK 3TO BHIHO
Ha pucyHke 2-86.

B onucanno#i mocranoBke onbiT [1lnaTo TakXkKe YCNEIUHO MOXHO
nokKasatb ¢ JPYTHMH JKUJAKOCTSIMH, HalpHMep C pacTBOPOM IOBapeH-
HOH COJMH (BMECTO CMHPTa) U AHWIMHOM (BMECTO Macija), MJIOTHOCTb
koroporo pasra 1,022 kr/mM®. Kpome TOro, npHroToB/eHHBI ORHH
pa3 pacTBop ¢ Kamjel Macsa HJIH aHHJIHHA B NpPoOHpPKe, 3aKymnopeH-
HOH pe3nHOBOI NPOOKOH, MOXKET HeKOTOpoe BPeMsi COXPaHATbCA AAA
MoCAEAYIOIHX AeMOHCTpaunii. Tak Kak aHHJHH SIOBHT, TO npu pabore
C HHM CJIeAyeT COGMIOAaTh OCTOPOXKHOCTB.

1 Ha ¢urakone fo/xHB 6uTh ABe HaamucH: «Anunauu» u «m». Xpauuto caepyer
B MPENapaTopcKoit B HEAOCTYNHOM JUIf YYalMXCH MeCTe.
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OMNBIT92. ARCOPEMPOBAHME NMAPOB CIMUPTA YrONbHBLIM MOPOLUKOM

O6opyxnoBanue: 1) npuGop AN NeMOHCTPAUHH sBJAEHH{T ancop6uum,
2) MaHOMeTpP JAeMOHCTPALHOHHBIT BOAAHOH C COCAHHHTEJNbHOH pPe3HHOBOI TpPYGKOIi,
3) cnupr, 4) yroabHblii NOPOLIOK (pacTepThie YrosibHble TaGJeTKH — KapGoden),
5) ToHKOCTeHHast mpoGHpKa c mpoGkoi, 6) cTonuk naaGopaTopHblil.

ITpn BHECEHHH TBEpAOrO Teja B TOT MM MHOH ras HJH nap Ha mo-
BEpXHOCTH Tesa oOpasyeTca TOHYAHIIMHA cyoff Kak OBl NPHJHIILErO
YIVIOTHEHHOTrO rasa (agcop6uusi). dTo siBJeHHE CONPOBOMIAETCS pes-
KUM NaJileHHeM [aBJIeHHf, €CJH NPOCTPAHCTBO, IJ€ HAaXOAMJICA Tra3
WJIH nap, H30JHPOBaHO.

Iasa neMOHCTpaUUH sIBJIeHHA ancopGIuM MOKeT ObiTh NPHMEHEH ca-
MoJieJIbHEIN TpHOOp, H300paXKeHHHI Ha pucyHke 2-87. B wmpokorop-
JYIO CTEKJsIHHYI0 GaHKy H3-moi Mosioka I emxoctbio 200 cm® onycka-
JOT TOHKOCTEHHYIO NPOGHDPKY 2, HaNOJHEHHYIO YTOJbHBIM NOPOLIKOM.
BaHKy MJIOTHO 3aKpHIBAIOT MSATKOH pe3HHOBOH NPOGKOH C OTBEpCTHEM,
B KOTOpO€ BCTaBJAIOT CTEK/ISAHHYIO TPYOKy 3 AHaMeTpoM 8 MM M AJH-
Hoit 50 MMm.

3arem, ycTaHOBHB NpHOOp Ha J1aGOPaTOPHOM CTOMHKe, COeZHHSIOT
€ro pe3HHOBOH TPYOKOH € NEMOHCTPAUMOHHBIM MaHOMETPOM, 3amolf-
HEHHBIM BOJOH, MOAKPAIUEHHOH YepHHJAMH OT aBTOpyuku (puc. 2-88).
OneT nmpoBOAAT B caenylolleil nocjenoBatenbHocTH. CHauana ofpa-
IAI0T BHUMaHUe y4alllMXCsl, YTO YPOBHH BOJAbI B MAHOMETPe OXHHAKOBHI,
T. €. JlaBleHHe B mpuGope paBHO atMocdepHOMY. 3aTeM, BHIHYB NPOG-
Ky, BauBaioT B npu6op 0,2—0,3 cm® cnupTa H onsiTh MJIOTHO 3aKPBIBAIOT
npu6op. CnupT GyJAeT NOCTOAHHO HCNApPATbCS, H MaHOMETP MOKAaXKET
cHayana GHICTPOe, a 3aTeM MeNJIEHHOe yBeJHYeHHe NABJE€HHSA B MPH-
Gope. Uepe3 4—5 MHH, Koria jaBjeHHe ycraHoBuTca (15—20 cM
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Puc. 2-87. INpuGop aan
JeMOHCTpaUMH ancop6-
IHH.

Puc. 2-88. YcranoBka st IEMOHCT- —»
paLHH SBJIEHHST aAcopOUMH.
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Pac. 2-89. Vcranoeka pas
MHKDONPOEKUHH
§ == OCBETHTEIb € KOHAEHCO-
poM; 2 — TemuioBoll UABTD;
3 == MUKpPOCKOIl THNA M-9;
4 — CTOJIHK.

BOA. CT.), mpuGOp pe3Ko BCTPSIXHUBAIOT, NpoGHpKa pa3bGuBaeTcs H
YroJIbHBIH MOPOLIOK BhICHIMAeTcss Ha AHO. Yepe3s 5—6 MuH naBjeHde
B KojGe OyleT GMH3KO K arMocepHOMY: HACTyNaeT MNOYTH MOJNHOE
norJiollleHHe afcopGeHTOM (aKTHBHPOBAHHBIM YIJeM) aacopOupyeMoro
BelllecTBa (MapoB CHHPTA).

Ipouecc aacopbuuH MOXHO YCKOPHTb, €CJIH NOCJE BBEIEHHS Yrojb-
HOTO MOPOLIKA ellle pa3 BCTPAXHYTb NPHGOP, UTOGH! MOPOLLOK OCesl TOH-
KHM cJloeM Ha CTeHKax npubopa.

IMocne onkita mpuGop Haio MPOMBITb BOAOH M MPOCYILUIMTb, a Mpo6-
Ky H TpyGKy npoTeperb, YTOOBl He OCTaj0Ch CJelOB YroAbHOTO IO-
pollKa.

§ 6. CBOACTBA TBEPALIX TEN

OMNBIT 93. OBPA3OBAHME KPUCTANNOB

O6opynoBanue: 1) MpoeKUHOHHBIH anmapat ¢ KHHOMPOEKUHOHHOH HJH
LLyroBo#i JIaMIo#, 2) MUKPOCKON GHOIOTHYECKH !, HIH IUKONBHbIA, 3) CTOJNHK IS yCTa-
HOBKH MHKpOCKONA, 4) JHH3a JBOSKOBHINYKJaasi AuameTpoM 80 mM, F = 400 mm,
5) Tennonoryiomaiomuii GpuaAbTp, 6) 3KPaH HACTOJbHEIA, 7) TPH NPOGHPKH C HACHILIEH-
HbHIM PacTBOPOM JBYXDPOMOKHCJOrO aMMOHHS, THADOXHHOHA, TIOBapeHHOH COJH,
8) npeamMerHoe cTekno, 9) cTekasnHas najaoyka, 10) cTepxkeHb CTaJbHOR HHAMETPOM
10 MM u pessGolt MIO c oxHoOil CTOPOHHL

IemoHcTpupoBaTh 06Gpa3oBaHHe KPHCTAJIIOB YdYallUMCHl ILeJ0ro
Kjaacca HanGosnee yHOOHO B MUKDONPOEKUMH. YCTAHOBKY AJA 3TOH
Hean coGHpaloT HAa CKaMbe NPOEKLHOHHOTO alnapaTta B CJjefylomieM
nopsinke (puc. 2-89). B xopmyce ocBerHTeNsi NMOMELIAIOT KHHOMPOEK-
IIMOHHYIO JIaMNy ¥ TNpPH MOMOLIH KOHJeHCopa MOJY4YaioT NYYoK CXoAs-
IHXcs Jyyell — CBETOBOH KOHyC. 3aTeM Ha CKaMbe nepeli KOHLEHCO-
POM ¢ MOMOLIBIO pefiTepa YCTAaHAB/AKMBAIOT TEMJIONOIVIOIAIOWHMEH GUIbTP,
YKpenJeHHbi B onpaBe co crepxHeM. Ecom Takoro ¢uabTpa Her,
TO MOXKHO BOCIOJIb30BaThCsi KIOBETOH CO CJIoeM BOJABI He MeHee 5 cM,
HanpumMep KioBeTo#t OT npubopa «MaHoMmeTp ¢ KamnJsel BOIbI».

1 B wkone HauGoJsiee 4acTo BCTPEYAIOTCH GHONOrHYECKHE MHKPOCKOMHL TPeX TH-
nos: M-9, MBP-1 uan MBH-1.
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Jlanee ycTaHaBJMBAOT MHKPOCKON- HA CTONMKE, BHINYUEHHOM AN
9TO# LeJIH NPOMBILIEHHOCTbI0. [IPH 3TOM ANl KpenJieHHA CTONHKa NpH-
MEHAIOT TOT Xe BHHT, KOTOPBHIM 3aKPemJisieTcsi OCHOBaHHE MHKPOCKOHA
B AHe QyTaspa, TOJIIbKO NMOA BHHT HYXKHO NMPHTOTOBHTb NPOKJIAJKY C
orBepcTHEM!.

Ty6yc MHKpOCKONna pacnosiaraloT rOpH3OHTaJbHO, YTOGLI €ro OnTH-
yecKasi ocb Gblla COBMEIEHa C ONTHYECKONA OCbI0 KOHIEHCOpa NpoeK-
HMOHHOrO annapaTta. 3epKajlo MHKPOCKONA CHHMalOT HJIH OTBOASAT
B CTOPOHY: NYYOK CBETa XOVKeH BXOIHTH HENoCPeACTBEHHO B OTBEPCTHE
NPEeAMETHOTO CTOJHKA.

MoxHO noayunTh GoJbllYI0 SIPKOCTb H300paXKeHHs Ha SKpaHe,
€CJIH B ONHCAHHOA yCTaHOBKe NPHMEHHTb JOMOJIHHTEbHYIO ABOSKOBH-
nykayio auH3y anamerpoM 80 MM ¢ ¢oKycHhM paccrosindeM 400 mm,
PacnoJIOXHB €e Ha CKaMbe nepel, KOHAGHCOPOM NpPH TOMOLIH ILUHPMH
C SKCIEHTPHKOBLIM 3akKHMoM. HasHaueHHe 3TO#f JIHHHH COCTOMT B TOM,
uTo6Ll NOJIHEE HMCNOJb30BaTh CBET, CAENaTh NMYYOK JydeH, BXOAALMA
B 00beKTHB, Gosee y3KkuM. Kpome Toro, MOXXHO BOCNOJIb30BATbCA B Ka-
yecTBE HCTOYHHKA CBeTa JAYroBOfl JiaMNoOH, a elle Jiyylle — rejioreH-
Holi samnoit Ha 30 B, 300 Br.

INocne c6opkH ycTaHOBKH GepyT CTEKJsAHHON najouKofi HeGOMb-
IIyI0 KaIvllo HaCHIUEHHOTO pacTBOpa, HanmpuMep THAPOXHHOHA, NOBa-
PEHHOR COJH, JABYXPOMOKHCJOrO aMMOHHS, XJOPHCTOTO aMMOHHSA
M T. ., H NEPEHOCAT ee Ha npeaMeTHoe crekyao. Heo6xonumele pacTBopul
NPHTOTOBJAIOT 3apaHee U XpaHAT B He6ONbLIHX KoJGOYKaxX MM B Npo-
OHpKaX, 3aKpHITHIX NpoOKaMu.

3aTeM CTEKJO C MNpenapaTtoM YCTaHaB/JMBAlOT B NyYKe CBeTa Ha
CTOJIHKE MHKPOCKOMNA M, nepemeliasi 0GLeKTHB BIOJb ONTHYECKOH OCH,
JOGHBAIOTCS YETKOro u300paXKeHHS! Ha HacToJbHOM sKpaHe. Paccros-
HHe JI0 5KpaHa noaGHpaloT Takoe, YTo6bl CBETOBOE MoJie HMeJIO AHaMETp
oxos10 30 cM. BeencTBHe HEKOTOpOro HarpeBaHHsl B Ny4YKe CBeTa BOAa
CpaBHHUTENbHO GHICTPO HCNApseTcs, H M3 pacTBopa BCKOpPe HAYHHAIOT
BbINAJaTh KPHCTAIbL.

HauGonee sdpeKTHO NPOXOAHT AEMOHCTPALHA C ABYXPOMOKHCJIBIM
ammoHueM. ITo ucreyenuu 1,5—2 MHH noc/ie HaHeceHHs KaljlM HacH-
IIeHHOTO pacTBOpa HauuHaeTcsi Kpucraniusauus. CHayana Ha Kpasx,
a MOTOM M IO BCeil MOBEPXHOCTH KallIH NMOSABJAIOTCA 30JO0THCTO-OpaH-
JKeBble BeTBH C TOHKMMH HMIVIaMH, 06pa3yiollUMH PHCYHOK caMof npH-
uyynnuBofi ¢opmel. Best neMoHcTpauMs npojoskaerci 3—5  MHH.
B ciyuae HaHeceHHs GoJlee TOHKOIO pacTBOopa HJIM NMPHIOTOBJIEHHS €ro
He Ha BoJle, a Ha 3dHpe WIH CHPTe BpeMst JEMOHCTPALHH 3HAYHTENBHO
coKpaiuaercs.

BnosiHe yZOB/METBODHUTENBHO NMOJyYaeTcsl AEMOHCTpAalus U C HAaCH-
IIEHHBIM PacTBOPOM NMOBapeHHOM coJiu. B 3ToM ciyuae u3 pactsopa Bhi-

NajaloT ACHO BUAHMbIE HA KpaHe KPHCTaJJIbl Ky6Hueckoit (GopMbl pas-
HOH BEJHYHHHI.

! Ilna sroft uenu ynoGHo NpHMeHATb HEGOABLION KYCOK TOJCTOCTEHHOH PESHHOs
BOil TPYOKH M CTajbHylo wWaiiGy.

164



Puc.  2-90. Kpucrannut
THAPOXHHOHA.

Puc. 2-91. Ycranoska aas MHKPO- —-
npoekunu ¢ MHKpOCKONOM  THNA
» MBP-1.

Oco6enHO XOpOLIO MOXKHO BHJAETb HEOAHHAKOBLIE CKOPOCTH POCTa
KPHCTa/IJIOB B pa3/vyHbIX HanpaBleHHAX y ruapoxuHoHa. Habumogas
Ha 3KpaHe 3a 06pa30BaHHeM TOHKHX JUIMHHBIX HrJ (puc. 2-90), cienyer
NOJYEPKHYTb 3Ty AHH3OTPOIHIO POCTa.

Ecay B mKoJIe HET CTOIMKA JJIi MHKPOCKONA, a TaKxXe MHKPOCKO-
noB tuna M-9 wau MBH-1, a umeercs, HampuMep, MHKPOCKOMN TuMa
MBP-1, Torna MoxHO MmocTynath ClefyiolHM o6pa3oM. B ocHoBaHue
MHKPOCKONIA BBEPTHIBAIOT CTEPKEeHb, MMEIOIIHI Ha KOHIe pe3bfy, Kak
M B OCHOBAHHM IUTATHBA MUKpOCKomal. DTOT cTepiKeHb 3aKpemisfercs
Ha CKaMbe B peiiTope /1 Ha TpeHore (HU3HUECKOTO LITaTHBA. ¥ CTAHOBKY
co6upaiot no pucyHky 2-91.

ONblT 94, AEMOHCTPALIUA MOAENKU NPOCTPAHCTBEHHOM PELLETKM
KPUCTANNOB

OGopyanosaHuue: 1) Moaenb NPOCTPaHCTBEHHON peIeTKH KPHCTAJAA XJO-
PHCTOrO HATpH#A, 2) SNHAHACKON.

INo3HakoMuTh yyamuxcsi ¢ 0COGEHHOCTSAMH CTPOEHHA KpHCTa/lIHYe-
CKHX TeJl MOXHO Ha MOJeJIi NpPOCTPAHCTBEHHOM pelIeTKH KpHCTa/na
nosapenHo#i conu (NaCl). Takaa mozenb pas3mepom 20 X 20 X 20 cm,
COCTOAINAA U3 TOHKHX METa/JVIHYeCKHX CTepXKeHbKOB, TEMHBIX M CBeT-
JILIX IIAapHKOB, BeNycKajach [aByuTexnmpoMoM B pa3oGpaHHOM BHIE.

Ins nemoHCTpauMu COOMPAlOT MOJ&Ab M DacroJ/araior ee MpsMo
Ha CTOJIe /M TNpeJBapHUTe]bHO YCTaHAB/JMUBAIOT Ha TNOACTaBKY, Kak
nokasaHo Ha pucyHke 2-92. O6pawlaloT BHUMaHHe, YTO LIAPHKH OLHO-
ro 1BeTa HMHTHPYIOT CO60I0 HOHbI HAaTpHA, a JPYroro — HOHLI XJiopa.

Kaxaulii MOH B KpHCTa/ule COBepILaeT TelJoBoe KoJebarelbHoe
JABHIKEHHE OKOJO HEKOTOpPOro CpefHero mnoJIoxeHus — ysaa. Ecau
CO@IMHUTD 3TH Y3JIbl IPAMBIMH JHHHSMH, TO 06pa3yerca NPOCTPaHCTBEH -
Hasl peileTKa, aHaJOTHYHAsH TpPeACTaBJIEHHON MOMEJIH.

! B ocHOBaHHM WITaTHBAa MHKPOCKONA MMEETCA OTBepCTHe C pe3nBoil, npeftasHa-
9eHHOe A/l KDelIeHHst MHKPOCKONA BHHTOM K QYTASpY, YTO HEOGXOAMMO LA erc
HaJeXHOA TPAHCIOPTHPOBKH H XPAHEHHA.
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Puc. 2-93. Moaens

NJIOTHOM YI1aKOBKH

HOHOB B  KpHCTaJe
XJIOPHCTOTO HATpHH.

g Te u npyrue noHs! (4epHble H
GeJible IIApPHKH) YepefyIoTCS Mex-
1y co6oii; OHH pacloJ/IOXKEHB! Ha
PaBHbIX PacCTOSIHUAX APYT OT ApYy-
ra no TpeM B3aHMHO NepleHJHKY-
. JISPHBIM HampaBJeHHAM H o0pa-
3yIOT B NIPOCTPAHCTBE NMPaBHJBHYIO KyOHYECKYIO (opmy.

Kaxabifi 43 MOHOB HaTpHA OKpYKeH INECThIO HOHAMH XJOpa, H,
'Hao60pOT, KaXKAbIH HOH XJIOpa — LIECThIO MOHAMH HaTpHA.

Ecnn mo Toit uiM HHOM I'paHH pelleTKH BbIGpaThb OJHO W3 BEPTH-
KalbHbIX HJM TFOPH30HTANBHBIX HaNpaBleHHH, MOXKHO 3aMETHTh, 4TO
N0 3THM HanpaB/leHHsAM Bcerfia OyAyT BCTPEYATbCs YepeayiolHecs
Gesible M YepHHIe LIaDHKH — HOHEI HAaTpUs M XJopa. Ecau ke nposectH
NpAMYIO JIHHHIO N0 JHaroHa/u, Ha Hell OKaXyTcA TOJbKO Gelble HIH
TOJIBKO YepHbIe IIaPHKH, T. €. HOHBI TOJBKO OIHOTO 3/1eMeHTa. ¥YKe 3T0
HabmoleHHe MOXET CJYXXHTb OCHOBaHHeM VIl OObACHEHHs ABJIEHHSA
aHHM30TPONHH, CBOHCTBEHHOH pPAa3MYHBIM KPHCTA/NVIHUECKHM TejaM.

IMosie3ano 06paTuTh BHUMAHHUE yYaUIUXCA Ha TO, YTO Pa3Mepbl HOHOB
B pelleTKe HEOJHHAKOBb: PaJHyC HOHA HATPUsA NPHOIH3HTEJNBHO B 2
pa3sa Gosblile paauyca HoHa xJopa. Ecau Te w Apyrue HOHHI NOBapeH-
HO# coJiH H306pa3uTh B MacluTabe W MpeACTaBHTh B BHJE CONpHKacaro-
ILHXCA MeXAy co00ii IapoB (4epHble —— HATpui, Gejbie — XJop),
TO MpPH TaKOH NJOTHOH ynmakoBKe pelleTka 6yner HMeTb Buj, NpeJCTaB-
JIeHHBIl Ha pHCyHKe 2-93. 3TOT PUCYHOK CJelyeT NOKa3aTh yyalluMcs,
o0paTHB BHHMaHHe Ha OMNpeleJeHHYI0 3aKOHOMEDPHOCTb pacroJioxe-
HHSl HOHOB: TaKOe pacrnoJioxkeHHe oOYCJOB/IMBaeTcsa HanboJjee ycToH-
YHBBIM PABHOBECHEM KPHCTAJ/UVIHYECKOH pellleTKH, T. €. MHHHMYMOM
€e MOTeHIHaNbHOH 3HEeprHu.

Ecan B ¢usnueckoM KaGuHeTe NPOCTPAHCTBEHHOH peILETKH HeT,
TO €e MOXXHO M3rOTOBHTb CBOHMH cHsaMu. [l1s1 3TOrO Hajo HMeETH clle-
Ayoiye netaau: 1) crepkeHbKOB IBOHHON AJHHBLI — 19; 2) cTepKeHb-
KOB OJIMHapHO# AauHbl — 16; 3) wapukoB cBeT/ibix — 13; 4) wapukos
TeMHBIX — 14. Kaxplii WapuK Halo NpOCBEP/IHTH HACKBO3b IO TPeM
B3aUMHO MNEpPNEHAHKYJASPHEIM HanpaB/leHHSIM,

Puc. 2-92. Mozens mnpocTpaHCTBeH-
HOM pEWeTKH XJIOPHCTOTO HATPHSL.
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C6opky Jyyle NPOBOIUTh B TaKoi mnocienoBarenbHocTH. CHauana
Ha 13 QJIMHHBIX CTeP:KeHbKOB NMOMECTHTb TOYHO IOCEpe/uHe 10 OJHOMY
cBeTyioMy MiapHKy. Ha npyrue 6 AJIMHHBIX CTepeHbKOB MOMECTHTb
6 WapHKOB TEeMHOTo LBeTa. 3aTeM OCTaBIUHeC 8 TeMHBIX MIaPHKOB
NOCaJUTh MO OJHOMY Ha KOHUB! 4 JTMHHBIX CTEepPXKEeHbKOB, HMEIOUIHX
nocepejiuHe cBeTJible IlapuKH. Hakonen, 16 KOpPOTKHX cTep:KeHBKOB
HCNOJ/Ib30BaTh I/ 3aBeplleHus CGOPKH, PYKOBOACTBYACh PHCYHKOM.

OnNbIT95. AHA3OTPONMKUA TENNONPOBOAHOCTH
Y KPHCTANNMYECKOTO rMNCA

OGopyaoBaunue: l)rpapnpoekTop HJH NPOEKLHOHHBIH annapar ¢ MpH-
crnioco6nenyeM AJIs TOPHSOHTAJILHOrO MPOELHPOBAaHHA, 2) TOHKAs NJIACTHHKA THACA,
3) NOKPOBHOE CTeKJHIIKO, 4) CIHPTOBKA, D) HIJa WITONA/NbHAs HA AePeBAHHOI pyuKe,
6) neGosbiofi Kycouek mapadlHa HJH BOCKa.

AHH30TPOMHUIO TEMJIONPOBOJHOCTH MOXKHO MOKAa3aTh C Pa3jiMYHbIMH
KpUCTaMIHuecKUMH BemectBamMu. OnHako HauGosee yROOHbIM IJs
STOH 1le/IH OKa3blBAaeTCA TUMC, KOTOPLIH JIErKO pacilenuTb Mo NMPHPOJ-
HBIM TPaHsIM Ha TOHKHE IJIaCTUHKH, 06J1ajaloue J0CTaTOYHOH po3pay-
HOCTBIO.

C noMoLbIO OCTPOr0 HOXKA H NMHHIETA OTALJSIIOT OT 6OJIBLLIOTO KPH-
CTaJ/IIHYECKOro 06pa3oBaHusi THICa [JIaCTHHKY ILIOWIAABIO BCEro
4—4,5 cm® u tomuuno# 0,2—0,3 mm. Ilpu 3ToM o6paalor BHHMaHUHE
Ha TO, 4yToGbl Ha NOBEDPXHOCTH IJIAaCTHHKHM He OKa3aloch IMYGOKHX
TPeIllUH M TpyOLIX MeXaHWYECKHUX IapanuH.

3areM OepyT NJIaCTHHKY NHHIETOM M HEMHOrO MOJOrpEeBalOT ee
Haj nJyameHeM cnuptoBkH. [lojorpeBaTh Hao OCTOPOXKHO W JHUIb Ha-
CTOJIBKO, YTOOBI Ha IJIaCTHHKE MOT 06pa30oBaThCsl caMblil TOHKHH CJI0M
pacnjiaB/leHHOro napajuHa, KOrja WM cjerka NpoBORAT MO HarperoH
nosepxHocty. TakuM croco6oM HaHOCAT TOHKHU CpaBHUTEbHO POBHBIH
C/Iof Ha MOBEPXHOCTb THIICA U Ha NOBEPXHOCTb NMOKPOBHOTO CTEKJIbILI-
Ka. Ilocne 3roro KimagyT psOM IJIACTHHKY THINCA U CTEKJBILKO Ha
npeJMeTHOE CTeKJO W C/erka ¢ KpaeB NpHKJIEHBAIOT K HeMy o6a Impe-
napara mo6bIM KJieeM, 4eM U 3aKaHUHBaeTCst MOArOTOBKa MpHOOpa.

Jsa neMOHCTpaliy ombiTa 06e MJACTHHKH (THIIC M CTEKJO) C 3aCThl-
BIIMM Ha HHX cJoeM mapaduHa TMpPOELUPYIOT HA 3KpaH C MNOMOLLbIO
rpagnpoekTopa HJIH NPUCNOCOGNEHHS /IS POPHU3OHTANbHOH MpOeKLHH
TNIPOEKUHOHHOTO anmnapara. bBiarogaps pasinyHOH CTPYKType THAC H
cTek/0 GYAyT XOpOLIO pasjHyaTbcs Ha 3KpaHe. A npepoxpaHeHud
OT 1apanuH KOHAEHCOPHBIE JIHH3bI NPOEKLHOHHOH annaparyphl noJes-
HO NPeABAPHTEIbHO HAKPHITh MJIOCKHM CTEKJIOM.

Ilanee HarpeBalOT Ha NJIaMeHH CMUPTOBKM JOKpAacHa KOHel HIVIHI,
GLICTPO MPHKACAIOTCS UM K MOBEPXHOCTH THICA U JEPIKAT 10 OCTLIBAHHS.
[Tapaduu oT Tensna niaBuTCsA, M Ha 3KpaHe NOSBHTCS HEGOJIBILIOE CBET-
Jioe MATHO — «NpoTaiHHa» B Buae aanunca. Onwit nosropsior 2—3
pasa H y6e:KHaloTCs, UTO BCE CBETJIbIE ISITHA, MOJYYeHHbIE TAKHM o6pa-
30M, — 3/JIMICEL H YTO BCe OHH OKa3bIBAalOTCH BLITAHYTHIMH B OJLHOM
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Puc. 2-94. BaaunTHYECKHE NATHA

Ha rMNCe H KpPYyrJne Ha CTEKJe;

BHM3Y — HIVIa Ha JiepeBAHHOX
' pYyuKe.

M TOM JKe HanpapieHuH, T. €. B HanmpaBjJeHHH Géabluei TenJonpoBox-
HOCTH (puc. 2-94). A )

‘B 3akaouenne 2—3 pasa KacaloTcs Harperofi WIJioi NOKpOBHOTO
CTEKJbIIIKA H YGexAal0TCA B NOJHOM OTCYTCTBHUH aHH30TPONHM: BCe
€BeTJibie MeCTa Ha INIOKPOBHOM CTeKJbillKe OyayT umerb ¢opMy Kpyra.

O NBbIT 96. MOAEND, MINIOCTPUPYIOLLLAS OBPA3OBAHME KPUCTANNIOB
M SBNEHME AHM3OTPONMM

O6opynosanne: 1) rpapnpoeKTop HAM NPOEKUHOHHHA anmapat AAf
FOPH3OHTaNBLHOr0 MNpoeurpoBanus, 2) 6oablIoe YacoBoe CTeKJo, 3) ApoGb CBHHLOBAN
IV MeJKHe CTaJbHhie Wwapukh — 50 wr., 4) fpa 1HanosHTHBa, NOKa3aHHHE HA PH-
CYHKax HHKe.

BaxXHeAIIHM reoMeTpHYeCKUM CBOHCTBOM KPHCTaNJIOB H KpHCTal-
JIMUECKHX PelIeTOK fBJISAETC NPaBHJIBHOE CHMMETPHYHOE PacloJjioxe-
HY€e B HUX aTOMOB HJIH HOHOB. JTO pacnoJioxeHHe 0GbIYHO TaKoe, KOTo-
poe COOTBETCTBYeT HanboJslee YCTOHYHBOMY PaBHOBECHIO PEILEeTKH, T. €.
MHHHMYMY ee TMoTeHuHanbHON 3Heprun. Ilono6Hoe npaBuibHOE pacno-
JIOXeHHe MOXKHO NMOKa3aTh Ha CJeAYIOWeH NnpocTedllell MeXaHHYeCKOH
MOJIEJIH.

Ha xoHjeHCOpHYI0 JHH3Y rpadrnpoekTopa WJIH mnpHcrnocoGneHus
JIs1 TOPM30HTAJbHOTO NPOENUPOBAaHUSA CTaBAT YacCOBOE€ CTEKJO BLINYK-
JIOCTBIO BHM3 H NOJYyYaloT Ha 3KpaHe ero usoOpaxenue. Ha crexno
HacCHIMAIOT YUCTYIO CBHHLOBYIO Ipo6b HJIH MeJKHe CTajbHble LIapHKH,
Kotopble GYAYyT HMeTb CHaya/la HEKOTOpoe HeonpejlesieHHOe pa3Me-
uieHHe.

Cinerka nocTyKHMBAIOT MaJblieM 1O CTeKJY H 3aMeyaloT, YTO IapHKH
nocreneHHo nepemelnatorcss. OHU 3aHHUMAIOT BHOJIHE OIpeliesieHHOe
pacrnojIoXKeHHe, KOTOpOe XapaKTepu3yeTcsi TeM, UTO JajbHeiiliue
BCTPAXMBaHHA CTEKJA He BbI3bIBAIOT HHKAKOTO M3MEHEHHS B MOJIOXKe-
HuM wapukoB (puc. 2-95). Teneppb 1IapukH, HanogoOue HOHOB WJIH
aTOMOB KPHCTAJVIOB, MMeIOT Haubosee yCTOHYHBOE COCTOSHHE.

O6pauaor BHHMaHHe Ha NpaBUJbHblEe PAAbl LIAPHKOB, CABHHYTLIG
OJIMH N0 OTHOLIEHHIO K APYTOMY Ha MOJIOBHHY AHaMerpa Liapuka. Takoe
pacrnojioxxeHHe COOTBETCTBYET CeTKe, NOKa3aHHOH Ha pHcyHKe 2-96.
Cerka COCTOMT M3 PaBHOCTOPOHHHX TPEYTOJIbHUKOB, B BeplIHHAX Ko-
TOPHIX JleXKaT IIapHKH, OTMeYeHHble Ha PHCYHKE YEPHBIMH TOYKAaMH.
JIlnanosutuB 3Toro pHCyHKa NpOELHPYIOT HAa 3KpaH MNOCJe paccMOTpe-
HHUSI MOJEJNH.
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Pug. 2-95. Pacnonoxenne  Puc. 2-96. Cetka npa-  Puc, 2:97. Cayuadinoe
CT3aJIbHHX WIaPHKOB HA 93-  BWJBHOFO DacnojioKe-  PacnoNOXKeHHe  WapH-
COBOM. CTeKJIe. HHA LWAPHKOB. KOB.

Ecan Ha 3TOM pHCyHKe NpOBeCTH uepes LEHTP NpAMbe JHHHM ab,
62, Ge, TO -MOXHO. yBUJIeTh, KaK nepBasi U3 HHX mpoiizer gepes 9 mapu-
KOB, BTOpas — 4epe3 5, a TpeTbsi — uyepe3 3. YKe ITHM MOXKHO J0
HEKOTOpPOH cTeneHH OOBACHHTb SIBJEHHE aHH3OTPONMM, NpHCYylLiee
KpHCTaJl1aM. )

OueBHjHO, NPH HENPaBHJIbHOM, XaOTHYECKOM PacroJIOXKeHHH IIapH-
KOB TaKoe siBJieHHe He Gyzner HaGmonarbcsi. B 3ToM Jierko y6enuthes,
€CIM  BOCNOJIL30BaThCsl APYTHM JIHanoO3WTHBOM, H306paXKeHHHIM Ha
pucynke 2-97. 31ech B cpeJiHeM Ha BceX AHaMeTpax OKaxkercst npHO/in-
SHTE/IbHO OJIMHAaKOBOE YHCJO ILIAapHKOB.

ONBbIT 97. BUALI YNIPYTUX REDOPMALIMA

OGopynosaune: 1) npubop Ajasn AeMOHCTpaUMH YNpyrux gedbopManui,
2) pesHHOBHI KryT C WaAGaMH U3 daHepH, 3) THCKH clecapHuie, 4) FHAPaBIHUECKHI
npecc.

3HaKOMCTBO YYalMXCA C PaBJHYHEIMM BHIaMH YNpYyruX Jedopma-
UMi 1esecoo6pasHO HayHHAaThb C PacCMOTPeHHsl NPHMEPOB, HMEIOLIHX
NpakTHYeCKHH Xapakrep. XopolueHd HJIOCTpalheH AJsf 3TOr0 MOTYT
C/YXXHTb C/€CapHBlE THCKH WJH IUKOJIbHAsI MOJeJab T'MIpaBiHYecKOro
npecca. B THCKax BHHT NpH 3aBHHYHBAHHH NOABEPTaeTcs pacTAKeHHIO,
a ero roJIoBKa — KpY4Y€HHIO, B LleiiKax ryGoK NpoucxoauT aedopmauns
u3ruba, a 3aKpemJieHHas B THCKaX JeTajlb HaXOJHTCA B COCTOSTHHH
cxarus. B KosoHKax npecca Bo BpeMsl paGOThl JefiCTBYeT pacTsixKeHue,
B NOpIIHEe — CXKaTHe, B PYKOATKe — M3rM6, a NpH NPOAABIHBaHUH
OTBEPCTHA B CTaJbHOH NJIaCTHHKE — CIBHC,

[lpn nemoHCTpauMH 3THX ABYX OGBEKTOB, Kak H B GOJbLIHHCTBE
TEXHHUYECKHX YCTPOHCTB, JedopMalHH He NMOAJAIOTCS HenocpeACcTBEHHO-
My Ha6mognenHio. ITosToMy noJiesHo, Beast peub 0 AeopMalHH KaKO¥-
J160 neTajqH YCTpoicTBa, NMOKa3bBaTh STOT BMA HedopMaluH Ha Clie-
n¥anbHOM yyeGHOM npuGope (puc. 2-98).

InaBras geranb npuGopa — MJIaCTHHA M3 MOPHUCTOH pe3UHBI pas-
Mepom 22 X 14 X 0,8 cM, pacuepueHHas GeslOH KpacKoidl Ha paBHbIE
KBanparbl. Jlnf JEMOHCTpallMH pacTsKeHHS IUIacTHHY GepyT ABYMSA
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Puc. 2-98. IMpn6op nns JAeMOHCTpa-
LHH BHJOB AedopMauyH.

é
) =
Puc. 2-99. Jedopmauus Puc. 2-100. HOedopmauus cxkartua (a),
pacTSKeHHS. casura (6), uaru6a (8).

pyKaMH 3a KoHubl M pacrtsrusaior (puc. 2-99). Ilpu srom yuamuecs
Ha6JIOAAOT YAJIMHEHHE IJIACTHHBI B FOPH30HTAJbHOM HalpaB/JeHHU U
HEKOTOpOe IoNepeyHoe CxKaTHe — B BepTHKaibHOM. Popma KieTok
Ha MJIaCTHHE TaK)Xe COOTBETCTBEHHO H3MeHseTCH.

Ckarue JeMOHCTPUPYIOT Ha 3TOH ke MiactuHe. Ee 3akaaawiBator
B IMIOCKYIO BEPTHKA/JbHYIO KacceTy € HepeiHeH CTEHKOH M3 opraHude-
CKOro CTeK/a. 3aTeM HaXXHMAloT IByMs pYKaMH Ha pefiKy, IOJIOMKEeH-
HYIO NIOBepX MJIacTHHBI, KaK MOKa3aHo Ha pucyHKe 2-100, a, u Ha6.10-
JaloT yKopauuBaHHe IVIaCTHHHI B BEPTHKA/JbHOM HANpaB/JeHUH U HEKO-
TOpOe pacliipeHHe — B rOpH30HTaJbHOM. ClleyeT OTMeTHTh, YTO IpH
eopMallHAX paCTSXKEHHSI M CXKaTHA NpPOJOJIbHAA W NOMepeyHasd Je-
¢opMauny He KOMIEHCHPYIOT IpPYyr JApyra: B NepBOM clyuae oGbeM
TeJla yBeJHYHBAeTCd, a BO BTOpOM — yMeHbliaercs. [Lias aeMOHCTpalHu
C/BHra BEPXHIOIO M HUXKHIOIO PefiKH, MeXIy KOTOPBHIMH C/IeTKa 3axKaTa
IJIaCTHHA, CABHTaloT B NPOTHBONOJOXHEE cTOpoHH. Beneacrsue 3toro
BCE TOPH30HTA/bHLIE MapaJjiefbHble JUHUH CABUTAIOTCSH OTHOCHTENbHO
ApYr 1Ipyra, CoXpaHsis Napa/enbHOCTb, @ BePTHKa/NbHbIE JIHHHH CTa-
HOBSAITCS HaKJOHHBIMHK (puc. 2-100, 6).

3ameHsiloT B KacceTe HHXHIOIO peilKy AByMs INoJCTaBKaMH, Kak
noKa3aHo Ha pucyHKe 2-100, 8, K1afyT Ha HUX MJACTHHY H, HaXKHMas
Ha ee cepeluHY KOPOTKHM OpyCOYKOM, AEMOHCTPHPYIOT Je(opMalliio
usruba. I'lo pacnosoxeHuio TUHUA Ha NJIaCTHHE 3aMeYaloT, YTO B HHXK-
Hell 4acTH NJIaCTHHBEI NMPOH3OLUIO pacTAKeHHe, B BCpXHEH — CxKaTue,
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Puc. 2-101. Hedpopmaumus Puc. 2-102, )Kryr ans REeMOHCTPAUMH MONEPEYHO~
KpYYeHHS. rO CXaTHSA NPH PaCTSKEHHHU.

a JUIMHA cpelHell yacTH ocrajach Ge3 usMeHeHHs. Jl/1s JeMOHCTpalHK
JedopMalHH KpyyeHHS IJIaCTHHY 0GOpauHBAIOT BOKPYT JepeBSHHOrO
uMaMHIpa H ckpyuuBator (puc. 2-101). Ilpu stom mapaasnenpHbe JH-
HHH, HaHeCeHHble N0 06pa3yloUUM HUIHHAPA, PEBPallaloTcsl B BUHTO-
Bble JIHHHH, )

JleMOHCTpaLHIO TONEpeYyHOro CKaTHs NPH pacTsAkKeHHH MOXKHO Obl-
crpo M 3pdeKTHBHO NMpPOBeCTH Ha npubope, H300paxKeHHOM Ha pHCYH-
Ke 2-102. 910 TONCTHIH Pe3UHOBBI KI'YT (ET0 MOXKHO 3aMEHHTb TPYO-
KOH) C HacakeHHBIMH (aHepHBLIMH IUafi6aMH, KOTOpble YJep:KHBAIOTCA
TpeHHeM. [l NeMOHCTpALMH KIYT pacnojaraloT BepTHKaJbHO H pac-
TATUBAIOT — BCe a0kl NajaioT.

OMblT 98. NPOLUECC OEPA3OBAHMA YNPYTUX AEDOPMALIMA

OGopynoBaHnue: l)lBe TeeXKH s ONLITOB N0 MEXaHHKeE, 2) HaAyBHbI®
pesHHOBBIE WADPH (AETCKHE) — 2 mWT.

HanyBaioT pe3uHOBBifi 11ap M3 TOHKOH pe3sHHbI 1O pasMmepa, Ompe-
Je/ISeMOTO MpeJBapHTEIbHBIM ONBITOM. 3aBA3LIBAIOT AP H YKPEIUIIOT
€ro Ha TOpIle TeNEeXKH, KaK NOoKa3aHO Ha pucyHKe 2-103, a. Ilpu ne-
KOTOPOM HaBBIKE 3TO MOXKHO CAesnaThb GLICTPO Ha IJa3axX Y4yallMXCs
caenyomum cnocoboM. Iloce Toro kak map Haay/H, ero marpy6oK
OT PYKH 3a)KHMAIOT, JOBOJIbHO CHJIBHO OTTSITHBAIOT M 3aBSI3HIBAIOT OJI-
HHUM Y3JIOM. 3aTeM 3THM e Y3JOM ILUIOTHO HajeBaloT Ha HeGoJblIOH
NOBOPaYHBAIOLIKIACA KPIOYOK, KOTOPBIH CJYKHT Y TeJNeXKH A1 NPUBHA-

© O T
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J

Puc. 2-103. JeMonctpamus ynpyrofi AeOpMAlMH C DPE3HHOBLIM LIaPOM.
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3biBaHus WHypa. Pa3mep mapa
NPH TAKOM KpelJieHHH JOJ/KeH
GbITh TaKHM, YTOOBI OH He KacaJ-
ca crosia.

Iepen uemoncrpauneﬁ TeJex-
KM pacnoJiaraiot BJIOJIb CTOJIA MO
OJHOH mNpAMOH, WApPOM APYr K
apyry. Paccrosinue Mexny Tesex-
Kami noaGHpaioT myTeM npesa-
puTeNbHOl MpOGHI. I onuo#t u3
HHUX JeJIaloT yrop, — Hanpumep,
CTaBAT C3alH THPIO Maccod 5 kr,
a Jpyro# OT pyKH COOOMIAIOT ycC-
KOpeHHe [0 HanpaBJeHHIo K rmep-
Bo#H. Korna cpaBHUTeIBHO MaCCHB-
"Hble' TENeXKH CTOJKHYTCA, TO Y
yIpyroro mapa MaJof »KeCTKOCTH

- : 6yzer BecbMd HarJfA/HO TIPE/CTAB:
Puc. 2 ‘JfgéM'geﬁ’:“"mﬁdf:gr’;’;n‘;f:";g: JIeHO CPaBHHTE/BHO MeAJNeHHOe H

pYroft JedopMaLKH. 3HayuTeNbHOE H3MeHeHHe (OpMBI

" (puc. 2-103; 6), a 3areM u ee Boc:

cranoBnenue. Ilepen yuamumucs Gyzer noxasaH Bech npollecc, NMPHBO-

IAWMA K COOOLIEHHIO MOABUXKHOM TejexKe HOBOTO ycxopermﬂ, Ha-
NpaBJeHHOTO B OGPaTHYIO CTOPOHY.

OueBHaHO, OMBIT MOXKHO BapbHUPOBaTh, HaMpPUMeEp He CTaBHTH OIO-
pul. Torna TeneXKH OGMEHSIOTCS MMIYJbCOM CHJIbI, HArpaBJeHHBIM
B Ty Xe CTopoHy. Min coo6luTe 06eHM TenexKaM HEKOTOpOe KOJIHYe-
CTBO JIBHXKEHHS HaBCTpeuy APYT K APYTy; TOTZa TeJeXKH NpH yaape
OTTOJIKHYTCS W HANpaBATCA B pasHble CTOpPOHbl. Bo Bcex cayyaax
HAaIIAQHOCTL npouecca o6pa3oBaHHA ynpyroft aedopmauuu coxpa-
HseTCs.

B sToM onbiTe MOXXHO MPHMEHATh M JiBa INapa, HaAyTHie N0 3HAYH-
TeJbHbIX pa3MepoB. OHAKO TaKHe LIaphi pacnoJiaralorcs Bblllle Topia
TesiexxeK. I1o3ToMy M1 HX ONMOpHI NPUXOAHTCHA CTaBHTh Ha TeNIeXKH
MaCCHBHbIE THPH, KaK 3TO MOKa3aHO Ha pHCyHKe 2-104.

O NbiT 99. HABNIOAEHHE MATbIX AEDOPMALIMA

O6GopynoBanue: 1) usamepHTesb MajbX nepemeutenuit, 2) HHAUKATOp

4acoBOro THMa, 3) ABa NJIOCKHX 3epKasa H3 HaGopa s GPoHTANbHEIX J1a6GOPaTOPHbIX

aGor, 4) rpys HaGopuuifi maccoft B 1 kr, 5) nmpoekunonun#t anmapar, 6) amuckon,
g) NJIaHKa JepeBsiHHAas (AeMOHCTPALMOHHBIA MeTp), 8) WTAaTHB yHHBEpPCAJbHHIA.

Yro6el 06HapyKuTb JedopMmauny, BOZHHKAIOLIHE B OTAENbHLIX Ya-
CTAX Pa3/MYHbIX TeXHHYECKHX COOPYXKeHHH H YCTPOHCTB, NPHUMEHSIOT
pa3/iHyHbBle METO[bl, C KOTOPHIMH MOJIE3HO O3HAKOMHTb Yy4YalllHXCA Ha
NPOCTHIX JEMOHCTPallHOHHBIX YCTaHOBKaX. 3ac/yXKHBAlOT BHHMaHHA
MeXaHH4YeCKHH H ONTHYECKHHA MeToAbl OGHapyxeHHs AedopMauui.

1. Ha nepeBsiHHyl0 mnJIaHKy (MOXHO B3fITb JeMOHCTPAUWHOHHBIR
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Pne. 2-105. O6GnapyXenne HesHAUHTEAbHOTO Nporn6a nNJaHKH
HSMEPHTEJIEM MaNhLiX MNepeMelieHn.

MeTp), Jieallyio TOpM30HTaJbHO Ha ABYX ONOpax, CTaBAT Ipys, Ha-
npumep, maccoit 1 kr. Ilon nefictBuem storo rpysa naanka nporuGaercs,
HO HaCTOJIbKO He3HAYHTeJbHO, YTO 3aMeTUTh JedOpMalMIO H OUEHHTb
ee BEJIHUMBY, XOTs1 6bl NpHOaH3MTENbHO, HeBo3MOXHO. Toraa rpys
CHMMAIOT H NOJ CepelMHY TMJAaHKH MOACTaBJSAIOT H3MEPHTEJ]b MaJbiX
nepeMeilleHHA Ha IUTaTHBE TaK,4TOOH BepXHHH ero WTHPT KOCHYyJACs
naaHku (puc. 2-105). Illkany nHaMepHTenst NPHBOAAT K HYJIO H BHOBb
Harpyxawor nianky. Crpejka H3MepHTeJst OTKJOHSIeTCS OT Hauyajb-
HOTO MOJIOXKEHHS Ha HECKOJbKO JeJieHHH.

Yuamumcss He OOBACHAIOT 34echb NoApoGHOCTH ycTpoificTBa mpubo-
pa, Ho COOGILAIOT €ro OCHOBHYIO XapaKTepPHUCTHKY: Npejes H3MepeHHA —
10 MM, KoJIHUYeCTBO JesieHHit no mkane — 100, uena penenus — 0,01 mm,
monycrumasi morpewHocts — 5%. IMokasbiBaloT Takxke, 4To npuGop
No3BOJISIET MpPOU3BOJAMTHL H3MepeHHMs pacTsikeHHi M cxkartui. Iloce
STOTO ONKIT NOBTOPSAIOT H YOeXKNAlOTCA, YTO NPH HEHU3MEHHbIX yCIOBHAX
onbiTa BeJMYHHA MpoOru6a ocraercs NOCTOSHHOM.

Jlajee clieayeT NO3HAKOMHTh YYallMXCH C APYTHM NOJOGHEIM H3Me-
pUTEJbHLIM NPHGOPOM — TEXHHYECKHM HHIMKAaTOPOM 4YacOBOrO THNA
(puc. 2-106), ¢ KOTOpLIM HM NPHIETCS UMETDb A€o0 B NPakTHKYMe.

Ionb3ysich 3MHCKONOM, NOKa3biBalOT NphGop Ha skpaxe. Haxumasn
KOHeIl CTepKHS M OTMyCKas ero, o0pailaloT BHHMaHHe, YTO CTepPKeHb
NoJl BO3/IEACTBHEM HaXOAsILIEHCH BHYTPH KOpNyca NPYXKHHBI BO3Bpa-
aeTcs B MCXOJHOe moJioXeHue. 3a-
TeM MOKa3biBaloT uupepbaar ¥ ABH-
XKeHHe CTPeJOK INpH MepeMelleHHH
CTEepXKHS B Ty H ApPYryl0 CTOpPOHY.
Onpenensiior LeHy Je/NeHHs] H 1eMOH-
CTPHPYIOT CNOcO6 YCTaHOBKH Ha HYJIb.

2. Jlas neMOHCTpauMH «CBeTOBO-
ro poiyara» MoJb3ylOTCA TOH e
MJIaHKOH M Ha ee KOHUAaX YCTaHaB-

Puc. 2-106. Huaukatop uacoBoro
JINBAIOT JiBa NJIOCKUX 3e€epKaJja, Kak THNA.
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Puc. 2-107. «CseroBofi priuar».

noxkasaHo Ha pucyHke 2-107. CBeToBOi NMy4yoK OT NMpPOEKLHOHHOTO af-
napara, OTPasHBLIKCH JBaKAbl OT 3epKaJs, o6pa3yeT Ha CTeHe KJjacca
CBETOBOH «3afiyMK» — H306paxKeHHe MaJoro OTBepCTHS Auadparmsl
HJIH LIeJH, TIOMeILeHHOH y KOHAeHcopa.

Ipu nonelwMBaHUM Ipys3a (TaKOro e, Kak B MEPBOM OIbITe) K
cepefHHe NJIAaHKH NOCaeHsisi nporubaercs, NpuyeM Kaxkaoe H3 3epKal
HaKJIOHAETCs Ha HeKOTophii yros a. OueBHHO, YTO NIPH 3TOM CBETOBOH
IY4OK, OTPax<eHHbIH OT JIeBOTO 3epKaja, OTKJIOHSercs Ha yroa 2a,
a OTpaxKeHHBIA OT MPaBOro 3epkKajla — Ha yroJ 4o M CMelleHHe CBeTo-
BOTO MATHA Ha cTeHe GyJeT BeCbMa 3HAYMTE/JbHLIM. YMeHbllast Harpys-
Ky Ha JHHeHKy, MOKa3bIBaIOT, YTO 3THM CNOCOGOM MOXKHO OGHAapyKH-
BaThb OYeHb MaJble fedopMalvH.

Jlnst aTOH yCcTaHOBKH Halo Mofofparhb 3epKaja ¢ Xxopolleil 3epKasb-
HOH TNOBepPXHOCTbIO, 4YTOOH H300paxkeHHe AuadparMel HJIH ILIEJH Ha

CTeHe He GbUIO PasMBLITHIM. 3epKaja JOJ/IKHBI YCTOHYMBO pa3MeliaTbest
Ha IUIaHKe.

ONBbIT 100. NPEREN YNPYTOCTU U OCTATOUYHAA REDOPMALLMA

O6opynosanue: l)uneiika crasnbhas 25 cM, 2) MOMOCKH TAKOrO e paa-
Mepa — OJHA M3 aJIOMHHHS M JIBe-TPH W3 CTekna, 3) WITATHB YHHBEPCAJbHBI.

B sanke TaTHBa 3aKpeMIsioT BePTHKAAbHO aJIIOMHHHEBYIO NIOJIOCKY,
a moj Hefl C NMOMOLIBIO BTOPOrO INTATHBA YCTaHABJHMBAIOT KOJBLEBYIO
my¢dty (puc. 2-108). OTorHyB cserka KoHell NOJOCKH, OTNYCKalOT ero
M MOKAa3blBaIOT, YTO MOJIOCKA BepHyJach B NpexHee NOJoXKeHHe, OTMe-
yeHHOE KosbLeBo#l Mydroii. IlocTeneHHO yBesiMyuBalcT H3rub, Aobu-
BafdACh NMONYYeHHs] 3aMETHOH OCTaTouHOH Jedopmanyu. 3Ta 4acTb ONbITA
Mo3BOJIAET AaTh MOHATHE O Npefesie YNPYrocTH KaK HaHMeHblled ynpy-
rofi cuJsie, IOCJe KOTOpPOH MOsIRJAeTCs OCTaTouHas AedopmManus.

Hanee, BRI3bIBasi ynpyrue cusbl, 3HaYUTEJbHO NpeBHILAICLIHE Npe-
JleJl ynpyrocTH, NOKa3blBaloT YBeJHYeHHE OCTATOYHOH AedopMaluH.

IloBTOpAIOT ONBIT CO CTasqbHOH JHMHeHKOH H YyCGexnaaloTcs, 49TO
nocsedHsisi o6nafaeT 3HayuTeNbHO GO/IBLINM NpEeAesoM ynpyroct. 3a-
MEHHB CTaJIbHYIO JIHHEHKY CTEKJSHHOH IOJIOCKOH, NOKa3biBaloT, 4TO
npejesn NPOYHOCTH Y CTEKJSIHHOH NOJOCKH NpPH OObIYHCH TeMmepaTtype
MeHbllle TIipeflela YNPYroCTH: NOJOCKAa JIOMaeTcsl, He JaBas COBCEM
OCTaTOYHOH JedopMaLuH.

174



Puc. 2-108. [emoncrpauns Puc. 2-109. Ipu-

npejesa ynpyrocTh M oCTa- Gop 151 JEMOH-
TOYHOH AedopMalmH. cTpauuH  ympy-

roit Jedopmannu
CTeKJ1a.

ONBbIT 101.YNPYrAS AEDOPMALMS CTEKNSHHOM KONBHI

O6opyhoBaunue: 1) KonGa JHTPOBask MIOCKOAOHHAS, 2) TpPY6Ka CTEKMAH- |

Has HaMETPOM OKOJIO 5 MM H AnnHoli 40—50 cM, 3) npo6ka pesHHOBas HIH KOPKOBaf.

ST0T ONBIT NMOKa3HBAOT HAa 3apaHee MOArOTOB/JEHHOM MNPOCTOM,
camofie/ibHOM npuGope. CTeK/JsHHYIO TPYOKY YKasaHHBIX BHILIE pasme-
POB IVIOTHO BCTaBJ/ISIIOT B OTBEPCTHE NPOOKH, TLATEJNbHO I0106paHHOM
K Konbe. B KonGy Ha/nMBaloOT JOBepXYy BOAY, NOAKPAIICHHYIO HECKONbKH=
MH KamjasfMH (uroopeclHHa HJIM YepPHHJIaMd OT aBTOPYUKH. [Ipobky c
TPYOKOH NJIOTHO BCTABJISIOT B TOPJIBILKO KOJOB! H C/IEAAT 32 TeM, YTOOLI
B nocsie/iHel He ocTaBaJsicsl Bo3AyX. IIpu 3TOM Bojla YaCTHYHO BHITECHSIET-
€A B TpYGKY M NMOAHHMAETCS NPHONHU3HTENbHO A0 MOJOBHHBI €€ BBHICOTHI.

Uto6bl MOXKHO OBIIO HKCHPOBATL YPOBEHb BOALI B TPYOKe, Ha Hee

HajieBaloT HeGoMbILOH Gesblii SKPaHYHK M3 MOJIOCKH IVIOTHOH 6ymarH,
KOTOpBIH H3roTaB/aHBAIOT TaK. Ha KoHIaX NosoCKH BEIPE3aloT OTEEPCTHSA
No JauaMeTpy TPYOGKH H KOHLBI C OTBEPCTHSIMH Cru6aroT. 3ateM Mo-
CepelliHt MOJNOCKH HAHOCAT TYIUbIO OTYETIIHBYIO YepTY H HaleBaloT
nonocky Ha TpyOKy, Kak MokasaHO Ha pucyHke 2-109.

OnbiT 3akmioyaerca B caenyiomleM. IToaBoAAT 3KpaHUHMK yepTod K
YpoBHIO Boibl B TpyGKe H GepyT Kon6y B pykH. He HaxuMmas Ha KonGy
NasibleM, o6pallaloT BHHMaHHe y4alllXCsl, YTO HeGOsIbIloe HarpeBaHHE
NpuGopa OF PyKH HE BLI3bIBAaET 3aMETHOrO M3MEHEHMs yPOBHsA. 3aTeM
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cjerKa HaxKMMaloT naablieM
Ha JHO KOJObl H [AEMOHCT-
PHPYIOT, KaK OIHOBPEMEHHO
C HaXKUMOM YPOBeHb BOIbl B
Tpy6Ke 3aMeTHO NOBbIIIAeTCS,
a Korja JHO OTHYyCKaloT, T0
yPOBeHb BOCCTAHABJUBAETCA.

O NBbIT 102. USMEHEHMUE
YNPYruxX CBOMCTB METANNOB
NMPU MEXAHUYECKOH

U TEPMUYECKOW OBPABOTKE

O6opynoBaHue:

1) nnacTHHKA JIaTYHHasi pa3MepoM
140 X 8 X 1,5 mmM, 2) orpesok
TNVIOCKO#H CTaJIbHOMA TMPYMXUHbBI HJH
CTaJbHOH MNPOBOJNIOKH, 3) HaKo-
BaJbHS H MOJIOTOK, 4) wWTatus
YHHBepCcaslbHuI, 5) rups Maccoh
1 kr HaGopHas, 6) cTpeska-oTMeTYHK, 7) rasoBas ropenka HJM APYroii Harpesa-
TeNb, 8) THreJbHBIE KNI

Puc. 2-110. eMoHCTpauus H3MeHEHHs ynpyroc-
TH METaJJIHYeCKOH TUIACTHHKH TIPH MeXaHHuec-
Koit H TemoBoil o6GpaGoTke.

MexaHnueckas M TepMHYecKass o6paGOTKa 3HAYMTENbHO H3MEHSET
BHYTPEHHIOIO CTPYKTYPY MeTa/lioB. B CBA3H ¢ 9THM H3MEHSIOTCS MHOTHE
HX CBOHCTBa, B TOM YHCJE H YNPYrocTb, YTO JIErKO MOKa3aTb Ha cJe-
AYIOUWYX ONBITAX:

1. TloaroroBneHHyl0 3apaHee JIATYHHYIO IVIaCTHHKY YKa3aHHBIX
BbIIlIE Pa3MepOB IVIOTHO 3aXKHMAIOT B JIalKe LUTaTHBA, KaK NOKa3aHO Ha
pucynke 2-110. Bricoty pacrnonioxeHusi KOHUA IVIaCTHHKH Haj CTOJIOM
Z0 HAarpyskH rupefi (CM. NYHKTHPHYIO JIMHHMIO Ha PHCYHKE) 3aMevaioT
nepefBUKHOA CTpesKod Ha croiike. Ha cBoGOAHbIH KOHEl MJIaCTHHKH
HalleBAIOT NETJII0 U3 KPeMmKoro TOHKOrO IUHypa M IOABELIHBAIOT Ha
Hero rupio. UToOH met/isi He cbesxkKana, Mo 60KaM INIACTHHKH JeJaioT
HanuJbHHKOM JiB€ 3a3yGPHHEI HIH HEMHOrO 3aru6aloT KoHell. Bennununy
rpysa (okoso 3 H) moaGupaior 3apaHee Tak, YTOGH OH 3aMETHO MpoO-
ruban nJIacTHHKY H y Hee MOABJsJacb HeKOTOpas ocraTouHas Jedop-
Marus.

IMocne 3TOro NAIaCTHHKY BBHIHHMAIOT H3 JIaNKH, KJAaAYT Ha HaKOBaJlb-
HIO M GbICTPHIMH ylapaMH MOJIOTKA JeslaloT Ha BCefl ee IVIOWIAJH TaK
Ha3blBaeMblil HAKJeN. YJapbl HaJo HaHOCHTb CPaBHHTEJbHO JIeTKHE H
TakK, 4ToObl NOBEPXHOCTb OCTaBaJach POBHOH, Ge3 3aMeTHBIX IV1yOOKHUX
6yrpos H BNAAMH.

CHoBa 32)XXMMaIOT IVIaCTHHKY B JlanKe IUTaTHBA H OMNKIT MOBTOPAIOT.
QG6pawaoT BHHMaHHe yyallHXcs, YTO Tenepb NJAacTHHKa crajia GoJee
ynpyro#i: or Toii e r'HPH OHa U30THY/1acCh, KaK H B NepBbIi pa3, a nocse
CHSITHAl Harpy3KH IOYTH BEPHYJiachb B HCXOAHOE MOJIOXKEHHe, T. e. J0
CTPEJIKH-OTMETUHKa.

2. BmecTo JaTYHHOH MJIaCTHHKH 3aXHMalOT B JianKe IUTAaTHBA
MJIaCTHHKY NPHOIH3HTENIBHO TAKOro € pasmepa M3 CTajH (OTpesok
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OT TMJIOCKOH CTaJIbHOH NPYXKHHBI) H BHICOTY €e PACNONIOKEHHSA Haj CTO-
JIOM 3aMedaloT cTpesikod. Ha KoHel miacTHHKH, Kak B NpeibIAyLIeM
caydae, NOABEIUMBAIOT THPIO TAKOTO pas3mepa, yToGbl IJIaCTHHKA 3Ha-
yuTeJbHO H3rubasnach, HO 6e3 ocraTouHoll Jedopmauuun. Bec rpysa
noAGHPAIOT 3apaHee.

BBIHMMAIOT NJacTHHKY H3 JankH, 6epyT ee THreJbHBIMH LMILAMU
H CHJbHO NPOTpeBaloT B IIaMEHH Ta30BOH FOpeJKH HJH JPYroro Hc-
TOYHHKA TemlJa.

Korza nnactuika ocThiHeT, onbiT MoBTOPSAOT. OGpalaloT BHUMaHKHE
yyallMXCA, YTO NPH HarpeBaHHH CTaJibHasfg IJIaCTHHKA 3aMETHO IOTe-
pfJia CBOIO YNPYrocTb: OT HAarpy3sKH NMpexKHeH ruped y Hee NOSBHJACDh
3HayuTesNbHas OCTaToyHas JAedopMauus, TaK KaK KOHel IJaCTHHKH
PacmoyIOKHJICS HHXe CTpPeJKH-OTMEeTYHKaA.

Crnepyer uMeTb B BHAY, YTO He BCSKasl CTaJbHas INIaCTUHKA MOA-
XOIUT JJiA ONMHCAHHOTO onkiTa. HeKoTophie copTa CTajH IOC/E OTXKHIa
H CPaBHHUTEJbHO GLICTPOrO OCTHIBAHMS HAa BO3AYXe IOYTH HE TEPAIOT
cpoeft ympyroctd. IlostoMy Hago 3apaHee moao6paTb MOAXOAALIMI
MaTtepHaJ H BEIpe3aThb H3 HETO IVIaCTHHKY JJisi ONBITOB HJH BOCIOJIb30-
BaTbCA OTPE3KOM TOJICTOH cTasnbHOHA mpoBosokH. IToctaHoBKa M mpose-
JleHHe OIbiTa NPH 3TOM HE MEHAIOTCH.

B kauyecTBe OTMeTYHKa YAOGHO BOCNOJNB30BAaTbCS CTOJIHKOM, KOTO-
Bl BXOAHT B KOMIVIEKT NPOEKIHOHHOro annapata. CTONHK repeBeprhl-
BAlOT BBEPX CTeP>KHeM H Ha Hero HacaXKHBaloT CTPEJIKY, KOTOpas MOXKET
nepeMelliaThCsl MO BHICOTE C NOMOILbIO NMPOCTOH KECTAHOH MY(THI.

§ 7. TENNIOBOE PACLWIMPEHME TEN

O MBI T 103. PACLIMPEHME YKENE3HON NPOBONIOKU NPU HATPEBAHUU
M BLIAENEHME SHEPTUM NMPU U3MEHEHWU EE KPUCTANAUUYECKOA
CTPYKTYPHI

OGopyaosaunue: 1) npoBonoka menesnas auamerpom 0,4—0,5 MM n
AaHHOH mpu6ausuTesbHo 150 cM, 2) 6aok Ha cTepxue, 3) rpys secom okodso 1,6 H,
4) wraTHB YHHBepCaNbHHIH, 5) NpoBOfa coefMHKTeNbHbIE — 3 wT., 6) aBTOTpaHchopma-
Top JIATP-1 unn peocrar Ha 20—40 Owm, 5A, 7) 3aXHM BHHTOBO.

Ilnsa neMoHCTpalHH onbiTa GepyT JKeNe3HYI0 NPOBONIOKY YKa3aHHBIX
BblILIE Pa3MepoB H 3aKPEMIAIOT OHH €€ KOHELl B 3aXKHM M30JHPYIOIEro
CTEPIKHSA, YCTaHOBJIEHHOTO Ha TPEHOre YHHBEPCANbHOrO ILUTaTHEA
(puc. 2-111). Iipyroii KoHell MPOBOJIOKH NepebpachiBaioT 4yepe3 O/OK,

Puc. 2-111. ¥Ycranoska ana ne-
Mogicrpauun BHUIEJCHHA TENJOTHh
NPH HIMEHEHHH Kpnc'ra.n.nnqecxoﬁ

M R TITHN
B e ———————)
CTPYKTYPH KeJjesa.
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3aKaTHll BO BTOPOM H30/MHPYIOILEM CTEPXHE HA TPEHOre H/IH B LUTATH-
Be. K npoBO/IOKe NOABEIUHBAIOT HeGOJIBINONH I'PY3 — OAHY-ABE THPbKH
¢ KployKaMH u3 Habopa no MexanHke. [IpoBoJIOKY MpHCOEAMHAIOT K OC-
BETHTeJbHOH ceTH HanpsikeHHeM 127 usn 220 B uepes peoctaT ¢ mos-
HbiM conpoTueaeHneM 20 nin 40 OM COOTBETCTBEHHO HaNpPsSKEHHIO Ce-
TH. PeocTaT fo/KeH GhITh paCCUHTaH Ha TOK J0 5 A. MoxHo o6ofiTHCh
u Ge3 peocCraTta, €CJAH BOCIOJNb30BAaTbCA aBTOTPaHCHOPMATOPOM.

ITpoBona, noaBoasllHe TOK, HAJO NPHCOENMHHTb, KaK INOKa3saHO
Ha PHCYHKe, K 3aXKHMY H30JIMPYIOLIETO LITaTHBA H K MOABHXHOMY BHH-
TOBOMY 3aXXHMY, 3aKpelJIeHHOMY Ha ese3HOH mpoBosioke BO/H3H Gio-

.ka. Ipu pnuHe HarpeBaeMoro yuactka 130 cM u auamerpe 0,4 Mm
NpOBOJIOKA HaKansercs JoKpacHa TokoM 4,2 A nox HanpsxeHueMm 65 B.

MupukaTtopoM, 1o KOTOPOMY MOXKHO CJIeJHTb 3a YAJHHEHHeM Mpo-
BOJIOKH, CJIYXHT Gosbluas GymaxkHasi CTpesKa, NpHKJeeHHads K GJOKY
KycouyKoM nuacTuinHa. C3aju CTPesKH NOoJNe3HO NMOMECTHTb IKaly C
KPYNHBIMH, YEeTKHUMH JeJeHHSIMH.

Koraa ycraHOBKa mOAroToBJieHa, BKJ/IOYAIOT HanpsiXKeHHe M Mo-
CTeNeHHO YBeJHMYHBAIOT TOK, MEJJIEHHO LOBOASA NPOBOJIOKY O KPacHOTo
Kanennsa. IIpu 3TOM cCTpenka mnoBepThIBaeTcsl BNPaBO, MNOKasbBas
3HAyUTeJbHOE YAJHHEHHe IPOBONOKH OT HarpeBaHHs. 3areM TOK IO-
CTeNEeHHO YMEHbINAIOT H HaGJIOJAIOT, KaK NPOBOJOKA YKOpayHBaeTc:
CTpesIKa TMOYTH IMOMHOCTbIO BO3BPALIAETCS B HCXOAHOE MOJOXKEHHE.

Ilanee onbIT NOBTOPSIOT, HO, KOTAAa NpPOBOJOKA HaKaslHTCH, TOK
cpa3y BBIKJIOYAIOT, T. €. JAlOT BO3MOXKHOCTb NPOBOJIOKE CBOGOAHO OC-
TBIBaTh, H BHUMaTe/IbHO C/IEJAT 3a cTpesikofi. CHavasa OHa OTKJIOHSAETCSA
BJIEBO, TIOTOM BJIPYT OCTaHaBJMBaeTcsl, JesaeT HeGosblIOe, HO XOPOLIO
3aMeTHOe OTKJIOHEHHE BNpPaBO M CHOBA IOBEPTHIBAETCA BJEBO, NOKa
NpoBoJIOKa He ocThiHeT. OYeBHAHO, OTKJIOHEHHe CTPeJKH BIIPaBO CBH-
JIeTeIbCTBYeT O JOMOJIHHTENbHOM BPEMEHHOM HarpeBaHHH NPOBONOKH.

O6bsicHAIOT 3TO siBsieHue. IIpu OCTHIBaHWM Kese3a, HarpeToro mnpegx-
BapHTEJbHO JOKpacHa, HAaCTynaeT MOMEHT, KOTZa NpH HeKOTOpoi
TeMIepaType NPOHCXOAMT CPaBHHTEJbHO GHICTPOE H3MEHEHHe KpHCTas-
JIMYECKOH CTPYKTYPHI Kene3a. ITpu sToM YacTHYHO 0cBOGOXKAAETCA BHYT-
PeHHsAA 3HePrys MeKaTOMHBIX CBAi3eH. BHles1eHHe SHePrHH NPoaBJaseTcs
B HeNpPONOJ/IKHTENbHON 3aJepiKKe OCTBIBAHMA JKeje3a U Jlaxe B ero
KpPaTKOBPeMEHHOM HarpeBaHHH, YTO H HaG/I0faeTCsl B ONIHCAHHOM OIbITE.

O NMblT 104, AEMOHCTPALIMA YCTAHOBKM ANA ONPEAENEHUA
KOG M®UUMEHTA NIMHEWHOTO PACLUMPEHMA TBEPADIX TEN

OGopynosanune: 1) npuop ans onpefenenus Kosbduuuenta auHeAHOro
pacmHpenHs, 2) sneKTpHYecKas IVIMTKA WX ApYyroii HarpesaTeab, 3) napoo6pasopa-
Teab na6opaTopHblf, 4) sanNHAHACKON, 5) HHAHKATODP Y4acOBOro THMa, 6) AHueiiKa u3Me-
PHTeJIbHAS.

Llenb onbiTa COCTOHT B TOM, YTOGbI O3HAKOMHTb YYalMXcsl C YCT-
poiicTBOM npHGOpa, ero YCTaHOBKOH M METONOM ompefiesieHusi Ko3(pgH-
LHeHTa JHMHeHHOro pacuupenHs. Bce 3to Gymer cayXuth npenBapu-
TeNbHOHA MOATOTOBKOH K MPEACTOSLIEMY NPaKTUKyMY. ‘
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Puc. 2-112. YcranoBka nnsi onpefleieHust KodDbHUUHEHTA JHHEHAHOTO pacuuH-
PeHHs TBEPABIX TeJL.

Cravasla MOKa3bIBAIOT MOJNHYI0 YCTAaHOBKY B COOpPaHHOM AJs pa-
6otbl Bufe (puc. 2-112). OGbACHSIOT, YTO AJS HArpPeBaHHS TBEPALIX
TeJl B 3TOH YCTaHOBKe MO/Ib3YIOTCH mapooGpa3oBarteseM. Ilap mo na-
PONPOBOAY HampaBJisieTCs B HCMBITyeMbli o6paser, U GLICTPO Harpea-
eT ero. CKoH/IleHCHpOBaHHasA BOAA MO PE3HHOBOMY NaTpyGKy OTBOAMTCS
B KPHCTaJIJIM3aTOP.

3areM ofpalaloT BHHMaHHE YYallHXCsi Ha YCTPOMCTBO npu6opa u
MPOELHPYIOT HA 9KpaH pHCYHOK 2-113.

Hcneityemeiit obpasen; (n1aTyHHasi Tpy6Ka C NPOYHO NpHNasiHHOH
NpAMOYTO/IbHOH IJIaCTUHKOH @ Ha OXHOM KOHIE) TNPOJEBAlOT uepes
OTBEPCTHS ABYX omop 6 u 8, YKpeIIeHHEIX Ha nojcTaBke. [IpaBas omopa
HMeeT BHHTOBOH 3aXKHM, KOTOPHIM 3akpemnsercsi TpyOKa, a JieBasi —
HeGOMIbIIYI0 My(DTy C BHHTOBBIM 3a)KHMOM JUISi 3aKpeIJIeHHs WHIHKa-
TOpa YacoBOTO THMA.

Ecau uepes Tpy6Ky npomyckaTb map, TO oHa GyAeT yAJHHATHCA,
a IJIaCTHHKAa — mepeMellaTbcsl OTHOCHTeJIbHO JIeBOH HEemoABHXKHOH
onophl. PaccrosinHe, Ha KOTOpOE NepPEMECTHTCS IVIaCTHHKA, NMOKaXeT
YAJHHEHHe HCTbiTyeMoro ofpasia npu HarpeBaHud. OGpalialoT BHHMA-
HHE YyYallMXcsi Ha TO, KaK NPOHM3BOAAT H3MEPEHHS.

Ilepen onbiToM H3MEPSIOT JIHHEHKOH HaYa/ibHYIO AJIHHY TPYOKH
(oT BHHTOBOTO 3aXHMa CTOHKH 6 IO IUIaCTHHKH Q) U 3aKPEmsioT B
My(Te HHAMKATOD TaK, YTOGLI ero KOHel Ha)<uMaJl Ha [IaCTHHKY TpYG-
KH H JaBaJl HEKOTOphle [0Ka3sa-
Hua (6bl1 «B3BeAeH»). IloBopauu-
Basfg NOABUXKHOE KOJIBIIO ONpaBhbl
HHAHKaTOpa, MOABOASAT HYyJ/EeBoe
JleieHHe IUKaJsbl MOA CTPesKy. 3a-
TeM MPHGOP COeAHHSAIOT ¢ Mapool-
pasoBaresieM, HarpeBaloT TPYOKY
napoM 10 100 °C u cHUMAIOT moKa-
3aHHA HHAUKATOPa, KoTophie 6y-

RYT MPEACTABAATL OGO yAMHHE- Puc. 2-113. ¥Yerpoiicteo npubopa ans on-

HHe TpyOkH. Eciu yyauwecs He pelleienus KO>PPUIHEHTa JHHEHHOTO pac-
BCTPEYAJHCh PaHblIE C HHAUKATO- LIHpeHAS.

a 7
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POM YacoBOTO THITA, TO HX HalO0 O3HaKOMHTb € STHM npuGopoM TaK,
KaK 3To onucaHo B onnire 99.

Cnenyer umeTh B BHAY, YTO ONHCaHHHI Npu6Op No3BO/f€T BMECTO
HHJHKaTOpa H3MepATb YAJHHEHHE C IOMOLIbI0O MHKpOMeETpa.

B saksiouenne nosiesHo AaTh yuyallMMCsi 3ajauy /A pacuera Ko-
atpduunenTa THHEAHOTO pacCllMPEHUs, CBASAHHYIO C pacCMaTpPHBaEMLIM
npH6opoM. YcJIOBHE 33JlayH HOMKHO COMEPKATb KOHKPeTHble JaHHbie,
KOTOpble Y4HTEJl0 HeoOXOAHMO MOJYYHTb 3apaHee, NpojenaB ONHT ¢
ONHCaHHLIM NPHOOPOM NpPH TMOATOTOBKE K YPOKY.

ONBLIT 105. CUNA COHATHA, PA3BMBAEMASR NPU OXNAMAEHMM
METAJUTMHECKOTO CTEPMHSA

O6Gopynopanue: 1) npubop Ana AEMOHCTPALHH CHJBI CXKaTHA, 2) WTATHB
YBHBEpCaNbHBIA € KoablloM M MydTofl, 3) rasosas ropeska #aH Keporas, 4) Kwopera
pAn paGoTH € KHAKOCTAMH, 5) CTakaH ¢ xonoaHo# Bojiofi, 6) mosorenue.

INpubop (puc. 2-114) cocTouT M3 MacCHBHON UyryHHOA MOACTaBKH
€ NasaMH, BKJIaJLIBa€MOT0 B HHX JKE€JIE3HOTO CTEPXKHS H HECKOJbKHX
KOPOTKHX YYTYHHBIX CTep)KeHbKOB-3aKJajoK. Ha onHoM koHue crepix-
HAI C/le/laHO KpYIJIoe OTBepPCTHE JJisSl 3aKJalKH, a Ha JApyroM — Ha-
pe3Ka, Ha KOTOpYylo HaBHHUHBaeTcs rafika ¢ pykosTkoit. lna yaoGerea
Ha CTep>KeHb CO CTOPOHH Pe3n0bl HAJEBAIOT MeTaJJIHYecKylo wafi6y.

OmnuIT 3akjioyaercss B clepyioweM. XOpOIIO HarpeThifi elesHbiii
CTepXKeHb BKJIaJbIBAIOT B Ma3bl NOACTaBKH. B oTBepcTHE CTepKHSA BCTaB-
JSIOT YYTYHHYIO 3aKJajKy H IVIOTHO 32)KHMAIOT CTep>KeHb C TMOMOMLLbIO
raiikn ¢ pyKoATKOH. 3aTeM HalOT BO3MOXKHOCTb CTEPXKHIO CBOGOAHO
OCTHIBaTb Ha BO3JyX€ HJH MOJHBAIOT Ha Hero XoJoxHyio Bopy. Ilpu
OCTHIBAHHHU B CTep;KHe Pa3BHBAlOTCH HACTOJILKO GOJIbLLLE CHJIbBI CXKaTHs,
YTO YyryHHasd 3aKJajKa JIoMaercss cO CJabbiM [JIyXHM 3BYKOM.

Cnenyer HMeTb B BHAY, Y4TO yCnexX ONbiTa NPH JAOCTaTOYHOM Harpe-
BaHHH CTEPKHS B 3HAUHTEJbHOH CTEMeHH 3aBHCHT OT KauecTBa YyTyH-
HbiX 3akjanokK. IlostomMy mpu moarotoBKe onbiTa MOJIE3HO NpefBapH-
TeJbHO HCHBITATh 3aK/JAaAKy IeAYIOIHM cnoco6oM: BCTaBHUThL €€ B
OTBEPCTHE XOJIOJHOTO CTEPXKHS, BJIOXKEHHOTO B MOACTaBKY, H HaBepPThi-

Puc. 2-114. TTpnGop A AEMOHCTPAlHH CHJB CXaTHA:
1 — noactaBka; 2 — KeNe3HHR cTepxeHb; 3 — YYryHHas saKlaaka.

180



Puc. 2-116. Oxnaxaenne cTepxHs BOXOH.

BaThb OJIHOH PYKO# raiiKy Ha CTep:KeHb 10 OT-
Kasa, IPHJIOKUB HeKoTopoe ycuiue. Bo Bpe-
Prc. 2115, Harpesanne M7 33BEPToIBAHHS raiiku NpUXOJUTCH JIeBOH
cTepxus mepex onwitom.  PYKOH ITOJJIEPXKHBaTh NOACTaBKY, NS 4Yero
y Hee cfienaH c6oKy HeGousbuiol npuius. Ec-
JIM 3aKJ1alKa [IpH 3TOM He CJIOMaeTcs H 3aMeT-

HO He COrHeTCs, TO OHa NMPUTOfHa /IS ONHITA.

Crepxkenb /s HarpeBaHMs Jy4lle BCEro NMOJABELINBaTb Haj MJa-
MeHeM TropeJKH, Kak NokasaHo Ha pucynke 2-115. Cnenatb 310 cie-
Ayer C caMoro Haya/la ypoKa WM O ypOKa, YTOObI K MOMEHTY JEMOH-
CTpallMy HarpeBaHue GbWIO Ge3yCJOBHO AOCTAaTOYHBIM. McTounuk Temia
DOJKeH ObiThb CpaBHHTENbHO MOLIHBIM — ra3oBasi ropejka, Keporas
WK TpHMYC, mpocTas Ja6opaTOpHas CIUPTOBKA 3/leCb COBCEM He-
npuroaHa. OGbIYHO cTepXKeHb MPOrpeBaercsi Becb, BMeCTe C PYHYKOM,
NI03TOMY CHHMMAaTb €r0 C OTHS Haflo0 TPSANKOH HJIH NOJIOTEHIEM, C/IOXKeH-
HBIM HeCKOJBKO pas.

Yro6bl OnmbT MpoTeKasa GhiCTpee, NMPHGOP HYXKHO NOCTaBHTb AJA
JeMOHCTpalHy Ha GOJIbLIYIO KIOBETY, IIPHCNIOCOO/IEHHYIO A1 paboThl ¢
KHUAKOCTSIMH, M TNOJNUBaTb NOpAYHH CTepxeHb TOHKOH CTpyeH XOJOA-
HOH BOABI M3 CTaKaHa WJIH KpYyxXKu (puc. 2-116).

Hnoraa nonanaercst ouenb NpoyHast 3aKJanka, KOTopasi JIOMaercs
npH GOJIbIIKX HaNpPSAXKEHUsX, U TOrJla ee YaCTH Pa3JIeTaloTCH OT CTEPKHSA
Ha 1—2 M. TTosToMy npu c6opKe YCTaHOBKY Ha J€MOHCTpallHOHHOM CTO-
Je nmpu6Op Jyyille MOBepHYTh 3aKJaiKoil K ayautopud. Ilpu Takom
PacnofioxKeHHH NOJIOBHHKH C/IOMaHHOH 3aKJIaJKH pa3JeTaloTcst B CTO-
. POHHl BAOJb CTOJIa H He MOTYT NMONacTb B yyallUXCH.
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OMNMbIT 106, HE3BHAYUTENBHOE PACIUMPEHME KBAPLA
NPU HATPEBAHUH

OGopynoBanue: 1) neGoabwof KBapUEBLIl M CTEKJISHHBIA THIEJIbKH
(H.TH OAHHAKOBEIE OTPE3KH KBapLEeBOil H CTEKJSHHON TPYGOK), 2) rasoBas ropeska HiH
Keporas, 3) WMNUBLL THreJIbHEIE, 4) CTaKaH XHMHYECKHiI C XOJIOAHOH BOAOIl.

Ilpu paBHOMEpPHOM HarpeBaHHH TOTO HJIM HHOTO KPHCTA/LTHYECKOTO
BELIeCTBA B HEM BO3HHKAlOT HanpskeHud. Tak, npu OGbICTpOM Harpesa-
HUM BHELIHHe CJOHM PacCIUMPSIOTCHA, PACTATHBAIOT BHYTPEHHHE YacTH H
CaMH HaXOAATCSA NOJ MX AeHCTBHEM B HanpsiKeHHOM cocTosHHH. [Ipu
GLICTPOM 3Ke OXJaxKAeHHH, HaoOOpoT, BHELIHHe CJOH CXKHMaIoTCH,
C/laB/IUBAIOT CJIOH, JleXKallue HUXe, a CaMH OKa3biBaloTCH PacTAHYThl-
MH HMH. ‘

IlonoOHble HanpsKeHUs y CTeKJa, Ko3duiuueHT JuHeHHOro pac-
IIpeHUsT KOTOporo npubausutenpHo pased 8 - 107 K-, wacro
NpUBOJAT K PacTpecKHBaHHIO cTekJa. KBapu ke, uMelouiuit Kosgdu-
ILUEHT JIMHEHHOTO pacliipeHust NPUGIH3HTENLHO B JeCATh Pa3 MeHbIIHU,
T. e, 6+ 1077 K™}, npu TaKux YCJIOBHSIX OCTAeTCs LENbIM, DTO MOX-
HO NOKa3aTh Ha CJIeJYIOIEM OIBITE,

C nomOIBIO THIeNBHEIX LIUMIOB BHOCAT HeGOJIBIION TOHKOCTEHHBIA
CTEK/SIHHBIA THTe/eK (UM OTpPe30K CTeKJsHHON TpyOKHM) B NaMs
ra3’oBo#f ropenkH uaH Kepora3. UtoGbl TUresnek NpH 3TOM He TPECHY,
ero GLICTPO NOBEPTHIBAIOT TO OJHOH, TO Apyroii cropoHnoii. Korma Tu-
reJieK HaKaJIMTCs JIOKpacHa, ero 6LICTPO NepeHoCAT K CTaKaHy U OnycCKa-
10T HJH 6pocaloT B XOJOAHYIO BOAy. TUre/eK C INUIEHHEM pacTpecKH-
BAaeTcsl, a MOTOM H pacnajaeTcs Ha MHOTO MeJKHX 4acTeif, KOTOpBIE TYT
JKe TIOKa3bIBAIOT YYalHMCA.

ITocne storo GepyT IWIMMUAMH TakKoH e THTeNeK H3 MJIaB/JAEHOTO
NPO3payHOTO HJIM JBIMYATOrO KBaplia (WJIH OTPe30K KBapLeBoi TpyOKH),
He onacasicb, 4T0 OH pacTpeckaercsi, HarpeBalOT KBapl, B IIaMeHH
FOpeJIKM 0 KpaCHOTO KajleHHA H 3aTeM GLICTPO ONMYCKAlOT B XOJIOAHYIO
BOZY.

Bonpeku oxuaaHHAM yyauluxcst, KOTOphie OGbIYHO C GOJIBIIHM HH-
TepecoM CJEAAT 3a 3THM ONbITOM, KBaplUeBblli THre/NeK ocTaercs
LLeJTBIM,

YKa3blBalOT, YTO OJHOH M3 OCHOBHBIX NMPHYHH TOTO, YTO KBapl NpH
GLICTPOM HarpeBaHUH M OXJaXJEeHHH He pacTpecKHBaercs, sBJsAeTCH
€ro OYyeHb MaJsloe paclpeHHe Mo CpaBHEHHIO co crek/oM. Ha knaccHoi
JIOCKE 3alHCLIBAIOT KO3(hGdHUMEHT JAMHEHHOrO paCIIHpEHHS cTekJa H
N/1aBJIEHOTO KBapla.

B 3ak/oyeHHe MOJIe3HO OCTAHOBUTb BHHMaHHe YyYalMXCH Ha TakK
Ha3blBaEMOM KapONPOYHOM CTeKJe, OCBOEHHOM B HacTosiiee Bpems
npoMeILIeHHoCTbio. [To cBouM cBoiicTBaM OHO GJHM3KO K KBapuy, HO
JelieBne €ro, IM03TOMy NPHMEHsieTCss [/ H3rOTOBJEHHS Mpeame-
TOB JOMaluHero o6uxoxa. M3 takoro crekna jpenaior, Hanpumep, CKO-
BOPOJBL.

182



OnbIT 107. YCTPOWCTBO U REACTBME
BUMETANINMUYECKOrO
TEPMOPETYJIATOPA

O6opynoBauune: npubop ¢ Gume-
TANHYECKOH NJACTHHKON HJIH OTAEJbHBE TpH-
GopHl 1M YCTaHOBKHM: 1) WITATHB yHHBEpCab-
HBlH, 2) WTaTHB wusonupylowwii, 3) naTpoH
9/MIEKTPHYECKHH HA MOACTaBKe C JAMMOi,
4) GumeTansnuecKkas MJIaCTHHKA.

IMpexne uem nokaswiBath B Kaacce
OMUCAHHBIH HUXKe NPHOOP UJIH YCTAHOB-
Ky, HaJl0 HallOMHHTb YYalIuMCH H3BecT-
HBIA OMBIT ¢ GHMETA/IIMYECKOH M/1aCTHH-
KOil, KOTOpas MpH HarpeBaHHH Ha COIHP-
TOBKE HWJ/IH Ta30BOH TropejKe 3aMETHO
usrubaercst.

TMpuuuun geficteus Gumerammuec- oo 2117 ,{Zﬁ?ﬁf,ﬁ? TepMopery:
KOTro TEPMOPEryJATOpa BeCbMa HATIAN- | — Gumerannnueckas  MAACTHHKA}
HO MOXHO TpPOJAEMOHCTPUPOBaTH Ha 7 — Meraaamueckull =~ Kpiodok; §-—
camojiesibHoM mpubope (puc. 2-117).

Ha oCHOBaHHH HEBEHICOKOTO [EPEBSIHHOTO IITAaTHBA YKPEMISIOT
JIEKTPHYECKHH NaTPOH C J1aMIOYKOH, KOTOpasf CJYKHT HCTOYHHKOM
TelJla H HHIMKATopoM Toka B wemnH. ITo croiike MoxeT nepemelnarscs
BBEPX M BHH3 OGuMMeTasyiHyeckas IuacTHHka I pasmepoM 14 X 1 cm,
CKJ/IenaHHass U3 ABYX TOHKHX NOJIOCOK — JIaTYHHOH H 2KeJIe3HOH.

C nomowbio KprouKa 2 H3 TOJICTOH MeJHOH HJIH Kesle3HOH NpOBoO-
VIOKH, OKaHYHBAKOLLeHCs 3aXKHMOM 3, U OJMHAPHOTO IUHypa MJIAaCTHHKA
COeMHSIETCA NMOC/efOBaTeJbHO C 3/7eKTpHueckol sammon 127—220 B,
MoiiHocThio 150—220 Br.

Bo Bpems BKMoueHHs mpuGopa B CeTb JeBbH KOHel MJIaCTHHKH
NpHXKAT K H30THYTOMY KOHIY NPOBOJIOYHOrO Kpiouka. Llenb B 3tom
clIyyae OKa3biBaeTCs 3aMKHYTOH, M JlaMmouka 3aropaercd. Korzaa xe
OH4a JOCTaTOYHO HarpeeT MJIACTHHKY, MOCAeJHAS H3OTHETC BHH3,
KaK MOKa3aHO NYHKTHPOM Ha pHCYHKe.

Tenepp anekTpHyeckast Lenb Pa3sOMKHETCS, JlaMIOYKa NMOTacHeT H
HarpeBaHue npekpaturcd. Ilo Mepe OCTHIBaHMA IIaCTHHKa O6yner
BBINPAMJISATLCS H Yepe3 HeKOTOpPOe BpeMst BHOBb 3aMKHET 3JeKTPHYECKYI0
uenb. JIaMnoyka onsTh 3arOpPUTCS, H BCe BJIeHHe 6yeT NepHOAHIECKH
TIOBTOPATLCH.

Takum o6pasomM, yuauiyecsi MOryT Hab/oaaTh, KaK 3JeKTpHYecKas
JlaMrnia aBTOMaTHYeCKH 3aropaercs. H racHeT, IPHYeM YacToTa MHraHui
MOXKET JIeTKO peryJ/HpoBaTbCf H3MEHEHHEM BBICOTHI PacloJIOXKeHHSA
6uMeTa/THUeCKOH IJIaCTHHKM HaJ JIaMIoi, YTO TaKXe Hajo Mpoje-
MOHCTPHPOBaTh B KJjacce.

! JlemoncTpauuoHHL:e onuTH Mo Guanke B 6—7 Kaaccax cpefuedl wkoau. ITox
pen. A. A. Tlokposckoro. M., 1974, c. 45.
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Puc. 2-118. YcTaHoBKa Ain JEMOHCTpauun AeficTeHA
- TepMOperyJinTopa. -

Ecan B pusnyeckoM KaGnHeTe HMeeTCs OTAeJbHass GHMETa/l/IHuecKan
TVIa€THHKA W M30JMPYIOIKA IITAaTHB, TO MOXHO He XejaTh mnpnéopa,
a cabpaTh HaIJISAHYIO YCTAHOBKY Mo pHCYHKY 2-118. 3Ora ycranoexa
paberaeT Tak e, KaK H ONHMCaHHHIH Bhile npuGop.

Hocne onbiTa nosie3sHo NOKa3aThb YYalllHMC TEPMOCTaT H  CXeMy
ero ycrpoiictBa. CxeMy cjellyeT HayepTHTh Ha KJAcCHOM JIOCKe HJIH
CTIpOELHPOBATh C MOMOLLLIO SMHAHACKONa Ha 3KpaH.



OCHOBbI SJIEKTPOANMHAMMKHA

K o6opynosannio, obecnedynBaloleMy - NPOBEJEHHE HEOGXOAHMHX
ONEITOB MO 3JE€KTPUYECTBY, OTHOCATCS: HCTOYHHKH NOCTOSHHOIO TOKa,
peryJsATOpPH ¥ YCHJMTENH TOKa, NEMOHCTPAlMOHHBE 3JIEKTPOM3MEpH-
TeJbHbe npu6opnl M HHAHMKaTophl. C 3THMM npH6GOpaMH HeOGXORMMO
O3HAaKOMHTbCSl 3apaHee, JO MNOATOTOBKM H TNpPOBEJEHHS ONBITOB.

K ucTouHHKaM TOKa OTHOCHTCH SJEKTPOpacnpeleNHTeNbHbIA HIHT
HID, Garapes menounbix akkymyasropoB 3-HKH-10. Kpome Toro,
HCTOYHHKOM TNOCTOSIHHOTO TOKa BO MHOTHX ONBITaX CJHYXXHT YHHBep-
canbHbifl Boinpsamutenb BYIT M BHICOKOBOJBTHLINA npeo6Gpa3oBaresb
HanpskeHus «Paspsn-1».

H3 peryasTopoB HanpsikeHHsi 3aCJqyXUBAlOT BHHUMaHHS aBTO-
Tpancpopmaropsl JIATP-1, JIATP-2 u ynoGHbIf IIKOJABHEIA PeryasTop
Hanpsikennss PHII, a u3 ycuaureneil mupokoe pacnpocTpaHeHHe B
IIKoJle Hallesl MajoraGapHTHbI, NEPEHOCHBIA YCHIHTENb HHU3KOiH vac-
TOTHL

Kpome o611en3BecTHBIX JEMOHCTPAUHOHHLIX 3JI€KTPOH3MepHTeel—
aMnepMeTpa M BosibTMeTpa [aByuTexmpoMa, NMpOMBLIIJIEHHOCTBIO OC-
BOeH IJIf IUKOJbl NMepeHOCHb ranbBaHomerp MI1032 Bricoko#i uys-
CTBHTEJILHOCTH (CM. pHC. 2-2),

W3 npyrux cpaBHHTENBHO HOBEHIX NMPHGOPOB ClefyeT yKasaTh OC-
nuasorpagp O3I-61 w mxonbHeNT 3BykoBoil reHeparop I'3111-63,
KOTOphIe TaKKe HaXOAAT CBOe pHMeHeHHe B ONbiTaxX MO 3JeKTPHYECTBY.

OnuiTel MO TeMe «DNEKTPHYECKHH TOK B INOJYNPOBOAHHKAX» Npo-
BOAATCSA TI/1aBHBIM 006pPa3oM C KOMIIJIEKTOM NOJIYNpPOBOAHMKOBHIX INpH-
GopoB. KomnJekT mosBosisieT IEMOHCTPHPOBATh OCHOBHbBIE 3JIEKTpHUE-
CKHe CBOMCTBa NOJYNPOBOJHUKOB M HEKOTOphle HauGojiee BaKHbHIE
TeXHHYECKHe MNPHMEHEHHS! MNOJYNPOBOAHHKOBBLIX NpPHGOPOB.

B cocraB kommieKkra BXoAAT wecTb npuGopos (puc. 3-1). Bee onn
CMOHTHPOBAHBl Ha OTAE/NbHLIX NaHelsix pasmepoM 100 X 150 MM u
COeJHHEHbl MOHTa)XHEIMH NMPOBOXHMKAMHM C YHHBEpPCaNbHLIMH 3a)KHMa-
Mu. K kaxnoii maHenH NMpPHKpeENJeH CTepeHb AJIS YCTaHOBKH mpH-
Gopa B NOACTaBKE WJIH 3aKpeIVIEHHs] B LITAaTHBE.
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Puc. 3-1. KoMIJieKT noNynpoBOAHMKOBBIX MPHGOPOB:

@ = TepMHCTODP; 6 — (GOTOPE3UCTODP; 8 — TepMO3/eMeHT; ¢ — (OTo3NeMEHT; § — AHOAHI;
e — TpaH3aucTop

M3 BcnomoraTenbHbIX MPUGOPOB J0-
BOJILHO YacTO TNPHUMEHSIOT MNOJIAPH30-
Bannoe pene PII-5 na moacraske. O6-
UMl BHR 3TOTO peje H JeTajlld MOH-
Ta)ka NoKasaHbl Ha pHCyHKe 3-2. Pe-
ae 1 yKpemyeHO Ha W30JHpYHoLLed na-
HeJqd 2 W NpH MOMOIUH MeTaJNIHYeCKOro
cTepxHsl 3 yCTaHaB/JMBaeTcs Ha TNOA-
craBke 4.

Pene 1 cocTouT H3 MOCTOSIHHOIO
MarHHUTa, 3JeKTPOMAarHuTa, KOHTaKTHOMH
CHCTEMEl H JBYX COEIMHHTEJNbHBIX KO-
JIOJOK C BbiBojaMH. Bee neranu 3akpol-
Puc. 3-2. INoaspusoBanHoe pe- Thbl AJIOMHHHEBBIM YEXJIOM.

ne PII-5 na moicraske. DIeKTPOMArHUT pejie HMeeT JBe OT-

JenbHble OOMOTKH C CONPOTHBJIEHHEM
okogo 900 Om kaxpaa. OO6moTkM coeauHeHBl Mexay coGoft mno-
caesoBare/1bHO. KoHIBI 06MOTOK moABeleHH K ABYM BHHTOBbIM 3aXH-
MaM 5 H 6, pacmoJoXeHHbIM Ha o6paTHOHl CTOPOHE MOHTaXKHOH Nawe-
aH. OGMOTKH peJsie COeHHEHBl TaKxKe uyepe3 BbICOKOYACTOTHbHIE ApOce-
JH 7 ¢ IBYMs NapaMH NPYXHHALKHX 3aXUMOB 8 1 9, npefHa3sHaYeHHBIX
JJIl BKJIIOYEHHS MPHEMHOIO JHNOJS M TNOJYNPOBOZHHKOBOrO Jerek-
TOpa. BhLIBOALI OT KOHTaKTHOH CHCTeMbl pese TNOABEAeHH K Tpem
BHHTOBbIM 3axkumam 10, 11 u 12.

Pene PIT-5 TpexmosuiuoHHoe, €ro SIKOPb MOXET 3aHUMaThb TpH
PasIHUHBIX MOJIOXEHHA: ABa KpalHHX W HeHTpa/bHOe; B HeHTpa/jbHOM
NOJIOXKEHHUH TPH O0GeCTOYeHHOM peJsie BCe KOHTAKThl Pa3soMKHyTel. B
GOJIbIIMHCTBE K€ OMNHChIBAGMbIX OILITOB peJie pafoTaeT KaK HABYX-
NO3HUMOHHOe, T. €. IIPH OTCYTCTBHHM TOKa B OGMOTKe pese ero sKopb
3aMblKaeT OAMH H3 KOHTAKTOB. B IBYXMO3HUHOHHOE INOJIOKEHHE peJie
nepeBOJHTCA NepeMellieHHeM KOHTAKTHBIX BHHTOB; OHO 06J1azaeT GLICTpoO-
JeHCTBHEM M BLICOKOM YYBCTBHTENBHOCTBIO. TOK cpabaTbiBaHHs ero
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MOJKET H3MeHnTbCs oT 0,058 1o 0,24 MA, B 3aBHCHMOCTH OT PETyJHPOBKH
KOHTAKTOB, :

Ilpu ycranoske pesie Ha HauGOJIbIIYIO YYBCTBHTENBHOCTb NPOCBET
MeXAY KOHTAKTaMH JOJIKEH COCTaB/ATh HECKOJbKO NeCATHIX JOJeH
MHJATHMeTpa. KOHTaKThI pesie MOXKHO HArpy:KaTh TOKOM He 6oJee 0,5 A.

[lpu u3yyeHuH MOJNYNPOBOIHHKOB B CPelHEl LIKOJE, KpOMe MpH-
60poB, BaXKHOE 3HaueHHe HMEIOT c/efylolmue ydeOHBIE TaGJHIEl, CO-
Jepialue HeOOXOMMMBIA HJJIIOCTPATHBHBI MaTepHan K pacckasy
yuurenal: 1) Tepmucrop; 2) doropesucrop; 3) auox; 4) Gorosnement;
5) Tepmo3sieMeHT; 6) TpaH3uCTOp. ITH TaGJHIBI NPUMEHSIOTCA NpH
JIeMOHCTpALHH ONBLITOB, ONUCAHHBLIX B § 6 3TO¥ rJyaBbl.

Ha stux Ttabauuax KpymHbHIM MJaHOM H30GpaxKeHO YCTPOHCTBO
NoJIyNIPOBOJAHHKOBEIX MPHGOPOB, KOTOPLIE BXOAAT B AEMOHCTPaLlHOHHBIMA
KOMIIIEKT. BmecTe ¢ ycTpoiicTBOM npuGoOpoB Ha TabGiuuax AaHBl HX
yC/IOBHBEIE 0603HaYeHH A, CXeMbl 1efiCTBHS 1 OCHOBHbIE XapaKTepHCTHKH,
BHITIOJIHEHHBIE B BuZe rpaduxoB. ['paduku cHaGxeHBl KpYMHOH Koop-
JAMHATHOH CeTKOi. DTO MO3BOJsET NPHMEHATb MX Ha ypokKax TpH pe-
leHHH rpaduyecKHx 3ajxad.

[Tourn Ha Bcex TaGnuuax Kak GBI BTOPHIM IIAHOM JaHO H3oGpaxe-
HHe BHEIUHEro BHJa pPa3HOOOpasHBIX IOJYNPOBOJHHKOBHIX NpuGOpOB
U HX NPaKTHYECKOTO MpHMeHEeHHs.

Mertonuka npuMeHeHHA TaGJHMIL NOAPOGHO pacKpbiBaeTcs jainee
NPH ONHCAHHHU OINBITOB,

§ 1. SNEKTPMYECKOE NMONE

O N bIT 108. DNEKTPU3ALMA RAUINEKTPHKOB M NPOBOAHMKOB

O6GopynoBaHnue: ) wrarus H30AHPYIOLWMI C JIErKo Bpawaioweiics Ha-
cajxol, 2) nasouku: S60HUTOBAsI, H3 OPraHHUECKOro CTEK/a, META/IJIueCcKas Ha H30-
JMpylolel pyyke, 3) KYCOK MeXa W JIUCTOBOH PesHHbl, 4) pasiHuHbIe Teaa: NepeBsiH-
Hag peitka, MeTaJuiH4eckas TPYOKa HJIH CTePKEHb, NJIACTMACCOBas JHHeHKa, 5) CKsSH-
ka c Ty6ycoM BHH3y H KpaHoM, 6) MOABEMHBIH CTOJHK, 7) KIOBETa /s CTOKA BOZXHL

C uesbto NOBTOpeHHS, PaCIIUPeHHS H YIAyG/IeHHs Haya/bHbIX CBe-
IeHHH 06 3/eKTpHUeCTBe, M3BECTHHIX yuauiuMmcss U3 Kypca VII kaacca,
HeOOXOMMMO BOCTPOH3BECTH HEKOTODHIe fBJAEHMS M JONOJHHMTH HX
HOBBIMH Hal.TI0E€HHAMH.

SIBsieHHe 3JeKTpH3aUMH HANO NMpPOJAEMOHCTPHPOBATH C Pa3/HYHLIMH
TesiaMd. HasnekTpu30BaHHYIO 360HUTOBYIO NANOYKY WJM MAJOYKy M3
OpPraHHYeCKOTO CTeKJa NOJHOCAT K JepeBAHHOH peiike (puc. 3-3).
Peiiky nomeuaior B yriy6ieHne CamMOZeJbHOH JIEKO Bpaulaiouleics
Hacajlki, YCTaHOBJIEHHOH Ha OCTpHe B H3OJHPYIOLUIEM ILITATHBE (Ha-
cajKa MOKa3aHa HAa pHCYHKe OTAenbHO). Habumopaior npuTskKeHHe
peiikn K masiouke. 3aTeM 3aMeHSIIOT pefKy NJ1aCTMAaccoBOH JIHHEHKO,

!'Cv.: ByposB. A, Jlucenkep . P., Ywakos M, A, Tabruun
no ¢usuke ajasa cpepnelt wkoas., M., swn. III, 1965; swm. IV, 1969.
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Puc. 3-3. TlputskeHHe peilkH Has/eKTPHU30BA HHOH MAaJOUKOM.

MeTa/INYeckol TPYGKOH H MOKAa3bIBAIOT MX NPHUTHKEHHE K Pa3IHYHbIM
Ha3/IeKTPU30BaHHBIM TajloyKaM: 360HHTOBOH, CTEKJSHHOH WU Merait-
Jaudeckori. Biaronaps yno6Hoi cMeHe M JIeTKOi yCTaHOBKE Pa3/IMYHbIX
TeJl Ha Bpallaioulefica HacaiKe, MOXKHO STOT OINBIT 3a KOPOTKOe BpeMs
BBHINOJHHTD B pa3Hoo6pasHuIX BapHaHTax. O6pauias BHHMaHHe Ha ‘sjle-
KTDH3AlHIO OJNHOBPEMEHHO OGOHX TeJ, JEMOHCTPHPYIOT NpPUTSKEHHe
pefiKH KaK K najlouyke H3 OPraHHYeckoro CTekJa, HanIeKTpHSOBaHHOH
O Pe3sHHOBYIO IJacTHHY, TaK H K pe3uHe.

Yro6bl noKa3aTb NMpPHTSAXKEHHe CTPYH BOIBl K HaaneKTpusoBaHHoi’i
najioyke, COGHPAIOT IPOCTYIO YCTAaHOBKY NO DUCYHKY 3-4, HO Ge3s
S/IEKTPOQOPHOH MalMHLI (MOCJelHAS HeoOXoAHMMA JJis CJeAYIOWEero
onnira). [Toab3ysicb KpaHOM, MOJY4alOT NOCTATOYHO 3aMeTHYIO, HO He
C/IMIIKOM CHJIbHYIO CTPYIO BOJBI H MOJHOCAT K HeH CBEpXY M HECKOJIbKO
c6OKy xopollIo Ha3MeKTpH30BaHHYI0 nanouky. Habmonator, Kak crpys,
IPUTATHBAACH, W3rH0aeTcss B CTOPOHY Ha3/EeKTPH30BAHHOH MaNOUKH.

Puc. 3-4. [Ilpuramenue
CTPYH BOAW K HANIEKTPH-
SOBaHHON Manouke.
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O NbIT 109. B3AMMOAEACTBME HADNEKTPU3OBAHHBIX TEN

OGopyanosanue 1) mraTH H3OJHPYIOWMH C JEerKo Bpamalomeficsa na-
cafikofi, 2) najouku: s60HHTOBAs, H3 OPraHHYECKOrO CTEK/a, METAJJINYECKAs HAa H30-
AHpYIOWeR pyuKe, 3) KYCOK MeXa M JIHCTOBOH PesHHH, 4) PasjHUHbe Tena: JepeBsiH-
pas peiixa, MeTaJnyecKas TpyOKa M CTepXeHb, [JIaCTMACCOBAs JHHeRKa, 5) CKaAn-
Ka ¢ Ty6ycoM BHH3Y H KpaHoM, 6) siekrpodopHas MamuHa, 7) NOABEMHEI CTOMMK,
8) KioBETa LISt CTOKa BOAM, 9) paspsiHHK Ha H3oaHpylowed pyuke, 10) nposoannk
COeAHHHTEJILHEA.

Honb3ysich yCTaHOBKOH MNpeABAYLIEr0 ONbLITa C JIETKOMOABHXKHOM
HacaAKkofi Ha M3oJMpyloineM wrathBe (puc. 3-3) ¥ MMHUMAJBLHLIM Ha-
60poM majioyeK: S60OHHTOBOH, CTEK/IAHHOH H METa/VIMYeCKOi ¢ pyuKon
13 OPraHHYECKOrO CTeKa, IEMOHCTPHPYIOT B3aHMOAEHCTBUE HATEKTPK-
S0BaHHLIX Tes (NpUTAXKeHHe H OTTAJKHBaHHe) H YCTaHaBJHBAlOT ABa
pona SneKTpHyecKuXx 3apajoB. HanpuMep, a1 neMoHCTpaiuu B3aHM-
HOTO OTTAJKHBAaHHS NOMEILAIOT Ha HAcajKy HaTeKTPH30BaHHYIO Na-
JIOYKY M3 OPraHHYeCKOTO CTeK/a U K Hell MIOJHOCAT HaIeKTPU3OBAHHYIO
PYUYKY OT MeTa/l/IHyecKOfi MajouKH. '

B3aanMHoe npuTSXKeHHe JIErKO NOKa3aTh, BOCNOJb30BaBIUMCh Ha-
9/IEKTPH30BaHHBIMM 300HHTOBOH M CTEKJSHHOH NaJIOYKaMH.

B 3ak/0ueHHe NoJiesHO Npoje/aTh ONBIT CO CTPYeH BOAB M M0Ka3aTh
ee anekTpH3auuio. C 3Tofl 1e/bl0 ONMYCKAIOT B BOAY OJUH KOHEL JJHH-
HOTO TNPOBOJHHKA, COEIHHEHHOIO C KOHAYKTOPOM 3MeKTPoopHOH Ma-
WMHB, KaK NOKa3aHo Ha pucyHke 3-4 MyHKTHpoM. MaiuHy ycraHas-
JIMBAIOT Ha JIOCTAaTOYHOM PaCCTOSIHHH OT CTPYH.

CHavyana nyckalotr Bojy 6e3 3eKTpu3alu¥ H O6paIlaloT BHHMaHHe
y4allluXcs Ha XapaKTep CTPYH, Y KOTOpO# JHIIb B CaMOM KOHlle 3a-
MEeTHO JleTKoe pa3bpLisruBaHne. 3aTeM MeJIEHHO NPHBOAAT B JEHCTBHE
MalldHy M Ha6JI0AaloT, KaK CTPYS NMOYTH Yy CaMOro BLIXOJA HauyHHaer
pa36uBaThCs H Jajee LIMPOKO pa3OpbIaTUBATbCH B Pe3YJbTaTe OTTa/KH-
BaHHs OJAHOMMEHHO 3apsKeHHbIX Kanesnb. Jns Jyuymed BHAUMOCTH
MOXKHO CTPYIO WJIH MOACBETHTH CHH3Y HeGOJBIUOA JIaMIOH WJH Crpoe-
1MpoBaTh Ha 9SKpaH.

Ecau nocne storo HefiTpann3oBaTh 3apsifbl, COEAHHHMB pa3psfHy-
KOM KOHAYKTOPHI MaIIMHBI, TO 6yJ€T XOPOLIO 3aMETHO, KaK CTPYsl BHOBb
npro6peTaer NpeKHUH BHI. ’

OnNbiT 110. YCTPOACTBO U AEACTBUE SNEKTPOMETPA

OGopyanoBanue: 1) sneKTpoMeTpH AEMOHCTPALHOHHKEE — fapa, 2) npo-
BOAHHK COEAMHMTE/NbHHA Ha H30MHpYlollell pyuKe, 3) NaNOYKH s SJEKTPH3ALMH
€ KyCKOM Mexa, 4) ocBeTHTeJb JLJiss TeHEBOrO NPOELHPOBAHHA H NOLCBETA.

DNEeKTPOMETD CNYKHT LA OGHApYIKEHHsI 3NEKTPHUECKOTO 3apsiia,
onpeieJieHHs: ero 3Haka, H3MepeHHs Pa3HOCTH MOTEHUHA/IOB, a TaKKe
AJIsi A€MOHCTPAllHH OMbITOB MO 3/JIeKTPOCTaTHYECKOH HHAYKLHH, S/1E€KTpO-
€MKOCTH H B psiie APYTHX onbiToB. DiekTpoMeTp (pHc. 3-5) mpejncras-
JI5ieT coGOH LHIHHAPHYECKHH 3acTeKJ/IeHHBIH ¢ 06eHX CTopoH Kopnyc /,
YKpemJieHHbIH Ha nojicraske 2. Yepes H30mHpyIOLLYIO BTYAKY 3 BHYTPh
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KOpmyca NpOXOJUT  MeTalsiHyecKas
3 |4 TpyOKa 4, 3aKaHYUBAIOLIASCH CTEPKHEM

C YCTaHOBJIEHHOH Ha HeM CTpeJKoii-
5 YykasareneM 5. CrpenKka Xopollo Bbiie-

Jigercs Ha (oHe 3aJiHero MaToBOTO CTeK-

Jla, Ha KOTOPOM HaHeceHa MIKana 6 ¢

JenenusimMul, JIIs COelMHEHHS TNPOBOJ-

HHKOM METaJIJIH4eCKOTo KOpnyca 3/eKT-

poMmeTpa ¢ 3emJieft CTyXKUT OTBepCTHE 7

B BEPXHEeH 4YaCTU NOACTaBKH.

Jns  nemoHcrpauMu  JeHCTBHSA
3/eKTPOMeTPa S/IEKTPU3YIOT NAJIOYKy H
3apsKaloT elo anekrpomerp. B pesyab-
TaTe OTTAJKHBAaHHA OJHOMMEHHbIX 3aps-
JIOB CTpeJIKa-yKa3aTe/lb I0BOPauHBaeTCs

7 Ha TOT WU HHOH YroJ B 3aBHCUMOCTH
OT BeJHYUHb COOOLIEHHOrO 3apsiia.

Ilpu paGote c s/jeKTpoMETPOM CJe-
JyeT HMeThb B BHIY, YTO NpPH CONpPH-
KOCHOBEHHH 3apsKEHHOH MaJouKH Co
cTepkHeM Npu6Opa 3NeKTPpUUECKHH 3a-
pAL TNepexXOAHT Ha CTepXKeHb TOJbKO
C oueHb HeOOJIBLIOTO Yy4acTKa 3apf-
JKEHHOH IIOBEDXHOCTH BOKpPYT MecTa
conpukocHoBeHusi. Ilostomy aas Gonee
sdpeKkTHBHOH NepefauH 3apsAaa He orpa-
HHYUBAIOTCA MPHUKOCHOBEHHEM, a HECKOJIbKO pa3 NMPOBOAAT MNaNOYKOH
No CTep:KHIO, KaX[Ablii pa3 noeopauuBasi ee B pyke. Ilpu mepepaue
sapsaa ¢ NMPOBOJAHHKA JOCTATOYHO QAHOTO MPHKOCHOBEHH .

[Tpu MejIeHHOM NOAHECEHHH 3ap AXKEHHOI MANOYKH K 3IeKTPOMETPY
JIerKO 3aMeTHTh, YTO CTpesKa HauYHHaeT OTKJIOHATbCHA, KOrja NaJjoyka
ele He Kacaercs npubopa, a HaXOAMTCH HA 3HAYMTETbHOM PACCTOSTHHH
OT CTepKH sl 3JIeKTPOMETPA, T. €. HabJIIoaeTcsl SJIeKTPOCTaTHYeCKas HHAY-
Kuusa. UToObl 3T0 fB/IEHHe NpeXIEeBpeMEHHO He OTBJIEKal0 BHHMaHHSA
yYalluXCs OT OCHOBHOH IeJH ONbITa, HAN0 MNAJOYKY NOAHOCHTb K
3/MeKTpOMeTpY OHiCTpee.

D/IeKTPOMeTpH! KOMIJIEKTYIOT B Napbl HaCTPOEHHHIMM Ha OJHHAKO-
BYIO UyBCTBHTEJBHOCTD, T. €. OT OJHHAKOBBIX 3apAJ10B B 0GOHX 3/eKTpO-
MeTpax yKasaTeqH OTKJIOHAIOTCA Ha paBHHe YIibl. Eciu ke mo Ka-
KHM-JIH60 TIpHYHHAM YyBCTBHTENbHOCTb NpHOGOPOB OKa)keTcs HeOIHHa-
KOBOH, TO 3JIEKTPOMETPBI MOKHO BbIBEPHTD C/IeLYIOLIHM IPOCTHIM NMpHe-
MOM. 3a3eMIHB KOpNychl NPHGOPOB, COEIUHSIOT BepXHUE UX CTEPIKHH
NpOBOJHMKOM H 3apsKaioT. ¥ npubopa, yKasaTelb KOTOPOTO OTKJO-
HHTCS1 Ha GOJBIUMH YroJ, CHUMAlOT mepejHee crek/jo. UrtoOwl mokasa-
HHs npu6opoB GEIM OXMHAKOBBIMH, HHXKHHI KOHeLl CTPEJIKH OTKPBITOTO

Puc. 3-5. DnexTpomerp AeMoHCTpa-
LUHOHHbIH.

! Ha6monaTh 3a NMOKA3aHUAMH SJEKTPOMETpa GyJXeT Jyuule, eCAH BOCNOJNb3O-
BATbCsl MOJCBCTOM MAaTOBOTO CTEKJA.

190



3/IEKTPOMETPA CJIeTKa Harpyxawor. JiJs 3TOr0 MATKOd KHCTOYKOH,
CMOYEHHOH JIaKOM (HHTPOJIAK, CIHPTOBOH JaK), aKKypaTHO KacaloTcs
HUXHETO KOHIIA CTPeJKH. JIaK Ha CTpe/NKy HaHOCHTCH B OYeHb MaJbiX
KOJIMYECTBAX, MOITOMY OMEPALHIO 3Ty ClIeLyeT NPOBOIUTH OCTOPOKHO.

3aTeM BHOBb 3apsXKalOT /MEKTPOMETPHl M HAGMIOJAIOT, HACKOJIbKO
OJMHAKOBBI YIVIbI OTKJIOHEHHA YKaSaTeﬂeﬁ. Ecan moxkasauus OMHHAa-
KOBbHl, TO OCTaBJ/ISIIOT 3JEKTPOMETP Ha HEKOTOpOe BPeMs OTKPLITHIM.
Korza J1aK BEICOXHET, IPOBEPKY NMOBTOPSAIOT U 3/71€KTPOMETP 3aKPHIBAIOT,

OnblT 111. ORHOBPEMEHHOE NMOJIYYEHUE PASHOUMEHHBIX
U PABHbIX 3APSAOB MPHU DNEKTPUIALLUM

OGopynosanue: 1) anekTpoMerpsl € WAapOBHIMH KOHAYKTOpaMH — 2 wr.,
2) NJACTHHKH M7 3MEKTPH3alMM, 3) PaspsAHHK Ha H3OJHDPYIOIEH pYyuKe.

Ilpu anekTpusanuu CONPHKOCHOBEHHEM (TpeHHeM) 3apsKaioTcsl o6a
TeJa PAaBHLIMM H Pa3HOMMEHHBIMH 3apsjaMH. 3TO MOXHO HaIVISLHO
noKasarb, €CJIH BOCIHOJb30BaThCHA ABYMs IIACTHHKAMH JJIs1 3JEKTpH-
3anuu (360HHTOBOH M M3 OPTaHHYECKOTO CTeKJa) H JEKTPOMETPOM C
6OJIBIIMM TIOJIBIM LIAPOBHIM KOHAYKTODOM.

CHayasa BHOCAT B MOJIBIN Iap He3aps:KEeHHbIe IJIaCTHHKH Nooyepes-
HO M y0exJaloTcH, 4TO 3JeKTPOMeTp He oOHapyXHBaeT KaKHX-JHG0
3apsfoB. 3aTeM S/MEKTPH3YIOT NJIaCTHHKH, MOTepeB OAHY O APYIyio,
H ONfATh TIOPO3Hb BHOCAT HMX BHYTPb llapa. Tenepb npu BHECEHHH
KaXJ0H NMJAacTHHKH CTPeJKa 3MEKTPOMETpa OTKJOHSETCS Ha OXHHAKO-

it yrosi. Ha aro o6paumaror BHUMaHUe ydamuxcs.
' Hakoneu, BHOCAT B IIOJIOCTh 1lIapa, HE KacasiChb CTEHOK, cpasy o6e
nnactuHKH (puc. 3-6, a). DnexTpoMerp He OOHApy:KHBaeT HHKAKOTO
© 3apsjia — CTpeNKa He oTK/IOHsercs. Ecau e yaanuTb oAHY M3 NJ1aCTH=
HOK, TO CTpe/iXa ONfATb OTKJIOHHUTCS, KaK M B IIepBOM CJyuae,

Puc. 3-6. JIeMOHCTpalusi ORHOBPEMEHHO 3/EKTPH3aUHH OOOHX TeJI.
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U3 onbiTa nenaoT BLIBOA, YTO 3apsibl Ha 06eHX MIAaCTHHKAX Mpo-
THBOMOJIOKHL! MO 3HAKy M paBHbI [0 BeJTHYHHE.

OnpIT noJsie3Ho MPOJOJIKHTH, BOCHOJB30BABLIHCh JABYMSA OJHHAKO-
BBIMH, TIpeJIBAPHTENLHO BbiBEPEHHLIMH 3/ekTpoMerpamH. Hasnekrpuso-
BaHHbIE APYTr O Ipyra NJACTHHKH BHOCAT B IOJIblE LIAPhl 3JEKTPOMeET-
POB, KaK NoKa3aHo Ha pucyHke 3-6, 6. [Ipu 3TOM cTpe/IKH 3/71€KTPOMeTpOB
OTKJIOHAITCS Ha OofuHAKOBHIH yroJ. Iloc/e 3T0ro KOHZYKTOpHI 3JEKTpo-
METpPOB COeHHSAIOT IPOBOJHHKOM Ha H30JHpyIoLLe# pyyke H HabMOAaloOT,
KaK CTpPeJIKH BO3BPALIAIOTCS Ha HYJIb, YTO YKa3bIBA€T Ha pasHOUMEHHOCTh
3apsioB H Ha HX PaBEHCTBO MO BeJHYHHE.

ONBIT 112. PACNPERENEHME 3APAR0B HA NOBEPXHOCTHU
NPOBOAHMKA. DNEKTPUYECKHMHA BETEP

O6opynosanue: 1)cerka KoabGe, 2) wratus usonupyiowuit, 3) ocrpue,
4) koneco ®pankauna, 5) cBeua Ha MoAcTaBKe, 6) sanka ¢ My¢dTo#, 7) nanoyka 360OHHU-
TOBasi MJH H3 OPraHHYeCKOro CTeKJa C KYCKOM Mexa, 8) ajekTpodopHas MallHHa,
9) KOHAYKTOP KoHycooGpasubiit, 10) npoGHBIi wWwapHK.

I'u6Kyl0 MeTalIMyecKyl0 CeTKY ¢ GyMaXKHBIMH JIelecTKaMHu ycTa-
HaBJIMBAlOT Ha JEMOHCTPALHOHHOM CToJle, KaK MOKa3aHO Ha PHCYHKe
3-7, U 3/1eKTPHU3YIOT NAJIOYKOH H3 OPraHHYECKOTO CTeKJa MJIH 360HHTO-
Bofi, JlemecTku Ha oGeHX CTOPOHAX CeTKH OTKJIOHSIIOTCA OJMHAKOBO.
310 naeT OCHOBaHHMe CYHTaTh, YTO 3JMEKTPHYECKHE 3apsjbl pacnpeje-
JISIIOTCA TI0 BCell NMOBEPXHOCTH paBHOMEpHO.

3areM u3rubalOT CeTKYy pasHYHbBIMH Cnoco6aMH M INOKa3bIBaloT,
9TO BCSIKHI pPa3 JIeNeCTKH Ha BOTHYTHIX MOBEPXHOCTAX CETKH ONAtaioT,
a Ha BLINYKJBIX MOBEPXHOCTAX OTKJOHAIOTCH cHJbHee (puc. 3-8).

ITocsie 3T0TO JeMOHCTPHPYIOT H3BECTHBI ONBIT C KOHYCOOOPa3HBIM
KOHIYKTOpOM, IlepeHOCS 3apsilbl C pPa3iHYHBIX €ro TOYeK NpPOGHBIM
IIapHKOM Ha 3JIEKTpOMETp.

Oco6enno Gonbllas IUIOTHOCTh 3JIEKTPHYECKHX 3apA/0B CO3JaeTcs
Ha oCTpuAX. MoJieKy/bl BO3AyXa BOJH3H OCTPHSI HOHH3HPYIOTCH, W

'S

Stapay .
gy,
-y,

Ry T :

Puc. 3-7. PapHoMepHOe pacnpelesieHHe 3JEKTPHUECKHX 3apAfOB HA
[OJIOCKOR NOBEPXHOCTH.
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BO3HHKAeT INOTOK HOHOB, Hanpas-
JNeHHbit ot octpusa. YUrolwl npo-
JIEMOHCTPHPOBATh 3TO sIBJCHHE,
YKpPemasiioT Ha  HM30JHp yIOlEeM
IUTaTHBE MeTaNJIMYECKHH crepike-
HeK C ocTpleM (M3 KOMILIEKTa
3JIeKTPOMETPOB) H COEAHHSIOT €ro
C OfHUM H3 KOHIYKTOPOB 3J/IEKT-
podopHo#t MamuHbl (puc. 3-9).
IIporuB ocTpus 3axumaior B Jsal- g
Ke LITaTHBA NOJACTABKY C 3aXKeH- G

Holi cseyoii'. TIpu BpamleHHH Ma- Puc. 3-8. Pacnpeienenne 3nekTpute-
IUMHBL  HaOMIOZAIOT «IJMEKTPHYe- CKHX 3aDSA0B Ha BHIIYKAOK [OBEPK-
CKHIi BeTep», KOTOPBIf CH/IbHO OTK- HOCTH.

JIOHSIET MJIaMA CBEYH H MOXET ee
TNOracHTb.

ITocne storo  3aoctpeHHBIN
CTepiKeHeK NepecTaBJsIoOT B BEpX-
Hiee TOPLIOBOE OTBEPCTHE H30JIH-
pyloLIero ITaTHBA M, HE OTKJIO-
Yag LITaTHB OT MALUHHBI, HACAXKH-
BAlOT Ha OCTPHe BepTYWKY — KO-
Jgeco PpaukanHa (puc. 3-9, BBEp-
xy). Ilpn pabore amexTpodopHOi
MalUMHBl KOJIeCO HauyuHaeT OhiCT-
po Bpaiarhbes.

OMNBIT 113. SNEKTPOCTATUUECKAS
UHAYKUMWA. DNEKTPOBOP

B
O6GopyanoBauue: 1)sjgexrpo- TS %’
METPHl C IIAPOBBIMH KOHAYKTOPaMH —

2 wr., 2) nanouku: 360HMTOBasi, CTEK-
JSiHHASl H MeTaJJIMYeCKasi Ha M30JH-
pyiollieii pyuke, 3) KyCKH MeXa, KOXH H
JIMCTOBOH pe3HHH, 4) KOHAeHcaTop pas-
GopHhlit (3nexTpodop), 5) paspsAHUK Ha M30JHpYIoWeil pyuike, 6) NpYyXHHA OT BeLep-
Ka Apxumesa, 7) IUTATHB YHHBEPCAJIbHBIH.

Puc. 3-9. «Qnektpuueckuit Betep», BBEp-
Xy KoJseco <DpaHKanHA.

3ajaua JaHHOTO ONbITA COCTOUT B TOM, YTOObI HAMOMHHTL YYalUMCH
fIBJIeHUE 3/IEKTPOCTATHYECKOH MHIAYKLHM, T. €. M0Ka3aTb Crnocob pas-
IeJleHHs JIEKTPHYECKHX 3apA]0B B MPOBOJHHMKE NMyTeM BHECEHHs ero
B 3JIEKTPHYECKOE NOJIe, H HAYYHTh IUKOJbHHKOB INPHMEHATb 3TO SABJeE-
HHe I/ ompejeseHHs 3HAaKa HEU3BeCTHOro 3apsna. Takoe onpefe-
JieHHe yacto Tpebyercs B APYrUX OIBITaxX.

CHavana nokxasbiBalOT, KaK MOJHEeCeHHe Ha’/NTeKTPH30BAHHOH ma-
JIOYKH K He3apsAKEeHHOMY 3/1eKTPOMETpPYy BHI3bIBAET NOCTENEHHOE OTKJAO-

1 Yro6ul HE WCMOPTHTbL METAJANHYECKHM BUHTOM H3OJMMPYIOWME IUTATHB, €ro
obGeproiBator Gymaroii 8 3—4 cJost B TOM MecTe, rAe yKpenJserca mydra.

7 3akas 438 193



HeHHe CTpeNKH; NMPH 3TOM, YeM OJIIKe Ha3/MeKTPH30BAHHOE TENO, TEM
GoJblle NMOKa3saHHsA 3MeKTPOMeTpa. YAAJSIOT BAHSIOWKA 3apsiX U Ha-
610/ aI0T HEHTpa/u3alHUI0 3apSIA0OB Ha B3JEKTPOMETPE.

I[locne 3TOro 3apsKarwT 3/1eKTPOMETP NPHKOCHOBEHHEM, HalpHMep,
OT MaJioYKH M3 OPraHH4ecKOro CTeKJa TaK, YToGbl YroJ OTKJIOHEHHS
CTPE/IKH OblT He6OJbMINM, 3aTeM 31eKTPH3YIOT 3Ty NaJIOUYKY U NalouKy
300HHTOBYIO M CHOBAa MOOYEpPEJHO NMPUGIHXKAIOT HX K 3NeKTPOMETpY,
He Kacascb ero. Ilpu stom Ha6monaioT, YyTo OT CTEKJISHHOH NaJIOYKH
YTOJl OTK/IOHEHUSI CTPEJIKH JEKTPOMETpa YBEJHYHBAETCH, a OT 560HH-
TOBOH yMeHbuIaeTcsl. ONbIT NOBTOPSIIOT, IOMEHSB 3HAK 3apsja 3/1eKTpo-
merpa. Takum o0pasoM pacKphbIBAIOT Crocol onpefeneHusi 3HakKa 3a-
psina.

BecbMa BaxkHO MOKasaTh, YTO NpH HeGOJbIUOH BeNHUHHE 3apsia
Ha 3/IEKTPOMETPe H XOpOIIO 3apsxKEeHHOM MNPOTHUBOINOJIONKHLIM 3HAKOM
B/IMAIOIEM TeJe CTpesiKa S/MeKTpOMeTpa BelleT ceGsl HHaue: CHauajla
TIOJIHOCTBIO ONajaer, a 3aTeM BHOBb OTKJOHSETCS. DT0 06CTOATENBCTBO
Heo0X0JMMO YYHTHIBATh NPH ONpeJeNeHNH 3HaKa HEH3BECTHOTO 3apsja.
Yro681 H36exaTh OMINGKH, HAZ0 UCIBITYEMOE TeJIO MOAHOCHTH K SJIEKT-
POMETPY MeJJIEHHO Y H3/la/ieKa, C/Ieisl 3a NOBEJeHHEM CTPeJIKH 3JEKTpo-
MeTpa B NepBbIii MOMEHT.

IMpumensisi onucanHblil cNoOco6 onpejiesieHust 3HaKa 3apsAia, MOXHO
NoKa3aTh OJHOBPEMEHHYIO 3JeKTpH3auHio OOOMX Tea NpPH TPEeHHH.
Jlns storo GepyT MeTa/q/IMYecKyl0 TPYGKY 3a H30JIMPYIOLIYIO PYUKY H
2—3 pasa yznapsIor elo o KyCKYy pe3uHbl. 3aTeM NpHKacaoTcs Tpy6GKoi
K OJHOMY 3JIEKTPOMeTPY, a pe3nHoit — K Apyromy. IlosyyeHnsle Ta-
KHM 00pasoM 3apsaibl Ha 3/eKTPOMeTpax HCCIeAYIOT, KakK GBUIO OINH-
CaHo Bhille, M yGexJalOTCs, YTO OHM IPOTHBOMOJIOXKHBI IO 3HAKY.

INonoGHble HCNBITaHHA JalH CAEAYIOLIHe Pe3yJbTarhi:

DNIeKTPUIYIOTCS NMpPH TPEHUA ' O mex O pesury O Gymary \ O wear
S6ouuT —_ 4 -+ —
Oprasuyeckoe CTEKJIO -+ -+ + 4
86Hquoe CTEKJI0 + :|‘-_ i i.

pryd -
eTan1 + -+ + +

Yro6el NPOJEMOHCTPHPOBATh SIBJEHHE 3/IEKTPOCTaTHYECKOH HHIYK-
MM, YCTaHaBJNHBAIOT Ha CTOJE JBa He3apsKEHHEHIX S/€KTPOMeTpg H
COeZIMHAIOT HX NpOBOZHHKOM (puc. 3-10). 3areM K ofHOMYy M3 HUX
NOAHOCAT XOPOIIO Ha3JeKTPpH30BaHHYIO nanouky, Crpenku siaexkTpo-
METPOB OTKJIOHSIOTCS Ha OJMHAKOBBLIH yroJ. 3a H30JHpYIOULYIO PYUKY
CHHMAIOT POBOJHHUK, NOCAE Yero yAaNfIoT naaouky. Oba anexTpoMerpa
OKa3blBalOTCS 3apAKEHHLIMH.

Ilpu ucciefoBaHHH 3HAKOB HX 3aps/0B TOJYyYaeTcsi, YTO 3JEKTpO-
MeTp, pacrnoJjioxkeHHbH GAHXKe K BAHSIOUIEH Malouke, 3apsiHIICA Mpo-
THBOIOJIOXKHO €H N0 3HaKy, a 3JeKTPOMETP YAaJeHHLIH — OJHHAKOBO
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¢ 3apsinoM nanouku. Ecam Te-
nepb COGIHHHTb SJIEKTPOMETPHI
NpPOBOAHHKOM, TO MPOHCXOLHUT
nosHass HeHATpanM3auusa 3a-
13:01(0): 8

STOT ONBIT MOXKHO NMPOBECTH
H C OJHHM 3JEKTPOMETPOM
(puc. 3-11). Hns sroro x iua-
py He3apsaXKeHHOTO 3JeKTpo-
MeTpa INOJHOCAT 3apsXKeHHYIO
nanoyky. Crpenka neKTpoMer-
pa orkjonsercs. Ilpukacator-
ca K wmapy naibieM. Crpenka
omazaer. OTHHMAIOT OT Iapa Puc. 3-10. 3apsaka sneKTpoMeTpOB 4epes
najel H Nocae 3TOT0 YAAJSIOT BIHARHE:
nanouky. Crpenka ajeKTpo-

MeTpa OTKJ/IOHAETCH, yKa3biBasi Ha NPHCYTCTBHe 3apsija.

SIB/ienne 3MeKTPOCTAaTHYECKOH HHAYKIMH MOXKHO HCIOJIb30BaTh AJIs
MHOTOKPATHOTO pa3fiefleHust 3apAA0B Npu Nomoilu jnekrpodopa. Ipu-
6op cobupaioT H3 ABYX ILIACTHH: OAHA H3 AHSJIEKTPHKA (960HHT WJIH
OpraHuyecKoe CTeKJO), Apyras — B BHIE MeTa/VIHYeCKOro Jucka ¢
usoaupyiomeit pyukoit (puc. 3-12).

TlonoxuB mIacTHHY Ha JeMOHCTPAUUOHHBIA CTOJ, TLIATENBbHO
3JIEKTPU3YIOT ee KyCKOM Mexa MM 6ymaru. 3aTeM KJaAyT Ha IJIaCTHHY
JHMCK, Ha NOBEPXHOCTH KOTOPOro, o6pallleHHOH K NVIacTHHE, 10 HHAYKIUH
HaBOAMTCH MPOTHBONOJOXKHBIA 3apax (puc. 3-12, a).

He cuumas nucKa, KacaloTcst PyKOH ero BepxXHeH NOBEPXHOCTH M
TeM CaMbiM HeHTPaNU3YIOT ONHOMMEHHbIH 3apsj. YOpaB pPYyKy, CHH-
MaloT 3a H30JIHPYIOLLYIO PYUKY JHUCK, KOTOPBIH OKa3blBaeTCH 3apsiKeH-
HEBIM 4epe3 BJIHSHUE,

3apsi Ha AUCKe MOXKHO OGHapYXKHTb 1O HCKpe, KOTopas Co c1a6biM
TPEeCKOM NPOCKAKHBaeT NpH NOJHEeCeHHH K AUCKY mnanbua. Mckpa po-

4
Puc. 3-11. UeTnipe cTajuH 3apsKeHHs 3/JCKTPOMETPA Yepe3 BJIHSIHHE.
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Puc. 3-12. Bnexrpodop u3 Aeraneft pasGopHOro KOHAeHCATOpa:

a — CTajun %pmxenna 9J1eKTPodopa; 6 =~ YCTAHOBKA K OGBACHEHHIO JeACTBHA SJEKTs
podopa

CTaTOYHO 3aMeTHa B XOpPOLIO 3aTeMHEHHOM KJacce. MOXXHO BOCNOJBb30-
BaThCsl H HEOHOBOH J1aMNO# WM HeGOJIBLIOH rasopaspsiiHoil TpyOKoii,
KOTOpasi I0BOJIbHO SIPKO BCHBIXUBAET, €CJH OJMH W3 BLHIBOJOB JAEPIKAaTh
B pYKe, a ApPYIHM KOCHYTbCH JIHCKa.

HefictBie anekTpodopa MOXKHO YCHJHNTH, €CAH NMOA IVIaCTHHY JH-
3/IeKTPHKA Ha CTOJ MOJIOXKHTh MeTaJJIHYeCKHH JIMCT.

Ilpn obbsicHeHHU JeficTBHA 3JeKrpojopa HeoGXoZHMMO MNOKasaTh
HaJIH4Me B3aHMOJEHCTEHS 3aPAAOB H COXPaHeHHEe BeJHYUHb! IEPBHYHOTO
sapsza.

C 3710l LeJbi0 NOABELIHBAIOT- HA NpPYXKKHHE OT Bejepka ApXxumena
ILHUCK 3JeKTpodopa Hal, H3OJHPYIOWEH MIaCTHHOR HA PAaCCTOSTHUH INpH-
GausuTenabHo 4—5 cM (puc. 3-12, 6). DyeKTPU3YIOT H30IHPYIOLLYIO MJiac-
THHY H ONYyCKaloT Ha Hee AucK. OOpallaloT BHEMaHHe ydYallliXcsl, YTO
JHCK TOA JeilicTBUeM NpyXuHb nonHuMmaercsi obpatHo. I[locae 3toro
CHOBa ONYCKAIOT JHCK Ha IUIaCTHHY H NPHKOCHOBEHHEM DYKH CHHMAioT
OIHOHMEHHEIe 3apsiflbl: AMCK OCTaeTcsl MPHTAHYTHIM K MJaCTHHE.

OGBACHSIOT, YTO AUCK YAEp:KHBAaeT 3JIeKTpHueCKas CHJA B3aHM-
HOTO MPUTSAXKEHUA MeX Y Pa3HOUMEHHbIMH 3apAfaMH NJIaCTHHBI U JHCKA.
Ytobbl CHATh JAHMCK, HEOOXOIHMMO COBEpIUHTH pafoTy, 3a cueT KOTOPOH
NPOMCXOAUT pasfielieHre 3/1eKTPHUeCKHX 3apsloB.

ITocTOSIHCTBO NEPBUYHOTO 3apsfia NOKAa3HIBAIOT NPH MOMOLLH 3J1EKTPO-
MeTpd, Ha KOTOPOM YCTaHABJMBAIOT ONHH M3 AHCKOB pPa3bopHOro KOH-
JeHcatopa. CBepXy Ha AMCK KJaAyT TPH HeGOJMBIIMX KycOYKa CTeKJja
HJIM JPYTOro H3ossTopa. 3apsiKaloT AUCK H 3aMeYaloT yro/j OTKJIOHe-
HHSI CTPEJIKH 3JIeKTPOMETpa. 3aTeM Ha H30/IATOPHI MOMELAOT BTOPOIlt
MeTa/sIHyecKuit aucK. IIpuKOCHOBEHHEM PYKH CHHMAIOT OJHOHWMEHHBIH
3apsfl C BEpPXHero AHCKa: CTpesKa 3JeKTPOMEeTpa mpH 3TOM yCTaHaBJHU-
BaeTcsl Ha HyJb. [ToaHHMAKOT AMCK € 3/MeKTPOMeTpa, CTpeska BO3SBpaliaer-
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¢l K TpexHeMy JAeJeHHIOo WKajbl. 3apsil ¢ AUCKAa NepejaloT Apyromy
3/1EKTPOMETPY.

OnbIT NOBTOPSIOT elle HECKOIbKO Pa3 H yOGeXKAaloTCA, YTO BeJIMYHHA
NEPBHYHOTO BJHSIOWEro 32psja, KOHTPOJIHPYEMOTO CTPEIKO# 3J1eKTpo-
MeTpa, OCTaeTCA NOCTOAHHOM, a 3apAA Ha BTOPOM 3JIEKTPOMeTpe yee-
JIHYHBAETCH.

ONBT 114. 3AKOH KYJIOHA

OGopyanoBaHHUe: 1) BecH YyBCTBHTEeJbHbIE HA WTATHBE, 2) TPH MeTANAHU-
YeCKMX MOJIX IAapHKA HA H30JHPYIOLIMX NMOMABECAX: OAHH — Ms 3aKPEIUIEHHA Ha
Becax, BTOpPOHl — HAa HM30JHDYIOLEM WITaTHBE, TPeTHil — HAa H30JHpYIOMEd pyuke,
3) nanouka H3 OPraHUYECKOro CTeKJa Hiu 560HHTOBas, 4) Kycok mexa, D) JHHefika
JeMOHCTpauuonHas, 6) jsanka W Mydra or wTatuBa.

Co6HpaloT yCTaHOBKY € YYBCTBHTE/IbHBIMH BeCaMH MO PHCYHKY 3-13.
Ha Becax, npeactaBasiouux cobofi priuar, ypaBHOBELIEHHbIH NPOTHBO-
BECOM B TOPH30HTAJLHOM IMOJIOKEHHH, YKpPelsiercs Jerkui meTanu-
yecknil wapuK. lllapux 3axkpemyisioT Ha pblyare TOYHO MOA OChbIO, H
BpaUlaloLIero MOMEHTa OH He co3fiaeT. JlJMHa CTepiKHA BhHIGpaHa Tak,
yTOOBl PACCTOSIHHE OT OCH BpAllleHHs phlyara BeCOB 0 IEHTPa Lapuka
6uuio paBHO 10 cM, Korla LIADMK 3aKpemneH Ha becax. Pbluar ycra-
HaB/IMBAIOT B TFOPH3OHTAJLHOM MOJOXEHHH, Nepemellias NpolHBOBeC,
NOKa KOHell pblyara He CTaHeT NPOTHB METKH, HAHECEHHOH Ha OCHOBAHHU
npu6opa.

Brtopoii iapuk, Kak H NepBbIH, HacaXeHHbI Ha H3ONHpYIOUMA cTep-
JeHb, YCTAaHABJAHBAIOT Ha H3OJMHPYIOLLEM IITAaTHBE.

Jasi u3MepeHHsl PacCTOSAHMH MeXJy LEHTPaMH ILapOB Ha INTaTHBE
BECOB C MNOMOLUBIO ANKH 3aKPemisioT HeGOMbINYI0 JAEMOHCTPALHOHHYIO
JHMHEAKY C XOpOIIO BHAHMBIMH
M30aJH CAHTHMETPOBBIMH Jle-
neHusaMu. B nHavane onoita ce
cJIeyeT pachoJOXHTDL TaK, YTo-
6bl IPY PaBHOBECHH BECOB IIEHTP
IIApHKA HaXOIHJICS HPOTHB HY-
JIEBOTO Jle/leHH s IKaJbl.

ITocJie Takoii npeaBapHTeb-
HOMH NOATOTOBKH 3apsKaioT o0a
IapHKa  Ha3JeKTPH30BaHHOMH
najoykoi,, or 3nexTpodopHOil
MallHHBl WJH OT BBICOKOBOJbT-
Horo npeoGpasopareds. lllapuk
Ha IUTaTHBE pacnoJaraiT Ha
PacCTOSsHHH  NPUOGIU3HTENBHO
5—6 cM or apyroro wapuka H
06paiaoT BHHUMaHHE YdallUX-
cfl, YTO BEChbl MPH 3TOM BHIXO-

AAT H3 paBHOBECHA BCICACT- pye, 3-13. YcrawoBKa Aist ACMOHCTPALUH 32~
BHE B3aHMHOIO OTTaJdKHBAHHA xoua Kyaoua,
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OIHOHMEHHBIX 3apsfoB. UToObl BepHYTb Bechl B IpexHee TOPH3OH-
TajbHOE TNOJNOXKEHHe, Ha pbldar HacaXHBAalOT pelTep — JIETKYIO €KO-
GOYKy — 1 TepeMellaloT ero BAOb phlyara, MoKa KOHell phHuara He
coBnajer ¢ MeTKoH. [To leneHHsIM ILIKaNEl BECOB ONpELEIAIOT CHIY
B3auMojeficTBHA 3apsjoB. Ecan maphl 3apsKeHbl X0pollo, TO HOJO-
xenue peiitepa Becom 0,002 H Oyner mouTn Ha KoHIe phluara, HampH-
Mep Ha 28-m JleseHui.

3aTeM yMeHbIUAIOT 3apsij OAHOI'O H3 LIAPUKOB B ABA pasa, /s 4ero
KAaCaloTCsl €r0 He3apsiKeHHbIM TPETbHM LIAPHKOM TaKOro ke pasMepa
Ha H3onupylowel pyuke. M onsartb, nepemelnas pefitep no peuary,
Jo6HBaloTcsl paBHOBecHsl BecoB. OKa3sbIBaeTcsi, YTO B 3TOM CJyuyae
peiitep pacnosaraerca Ha 14-m JeneHuH, T. e. cuaa Oyler B [Ba pasa
Menblue npexHeil. [IoBTOPAIOT ONBIT, ymeHbllasl 3apsil B 4 pasa, H
Ha6J/I0Nal0T yMEHbLIEHHE CUJIBI ToXKe B 4 pasa.

IpoBenennbie HabaI0AeHUs JAIOT OCHOBaHHE CA€/1aTh BbIBOX, YTO CHJIA
B3aHMOJEHCTBUA NPONOPLHOHANbHA BeJHYHHE ONHOIO K3 3apsJ0B:
F ~ ql'

INoBTOPAIOT ONLIT, MeHAs AaHAJOTHYHO BEJHYMHY 3apsifa LPYIOro
WapHKa, u yOeXAaloTcs, YTO CHJla B3aHUMOJAEHCTBHS NPONOPHHOHANbHA
BeJHUYHHe BTOporo 3apsja: F ~ g,.

UYTo6rl NpOBEPHTHL 3aBHCHMOCTb CHJIBI B3aHMOIEHCTBHA OT pace
CTOSIHHSA, BHOBb XOpOILO 3apsxXaloT 002 IapHKa H YCTaHaBJAHBAlOT
lIapHK Ha INTaTHBE HA PAacCTOSHHH, HanpHmep, 5 CM OT HYyJ€EBOro
JeNeHusl JEMOHCTPAUHOHHOH IwwKaabl. OnpeiensioT BeJIHYHHY CHJIBI
O MOJIOXKEHHIO pefitepa NPH PaBHOBECHH BECOB.  3aTeM YBEJTHYHBAIOT
paccTosiHie MeXJy luapHKaMH cHayaJja Basoe (10 cMm), a morom BTpoe
(15 cM). TTonpayscek Kaxablii pa3 pefiTepoM, NPUBOASAT BeChl B PaBHO-
BeCHe H y6exJaloTcs, 4TO B NEPBOM CJyyae CHJIa YMeHbLIHaach B 4 pa-
3a, a Bo BropoM — B 9 pas.

IenaioT BHIBOA, YTO CHJIA B3aUMOAENCTBHS OOPATHO MPONOPLH OHAJb-
Ha KBajipaTy pacCTOfiHHs, T. €.

1
FN.R_S'

O6venunsns pe3y/nbTaThl HaGIIONEHHH, 3aNHCHIBAIOT, YTO F ~ %?
HJIH, Nepexois K 3HaKy paBeHCTBa,

— N9
Pet

rae kK — Ko3(pduuKeHT NponopUHOHAJIbHOCTH, SaBHCAUME OT BHGOpa
€IHHUL AJA H3MEPEHHN 3apsANOB, CHJIH H PaCCTOSIHHA.

Cuienyer umeTh B BHAY, YTO NPH NOMOHIH BECOB CHJ1Y B3aHMOLERACTBH S
MOXKHO ONPERENATb HE TONBKO B YCJIOBHHX €AHHHIIAX, HO H B aGCOVIIOT-
HbIX — JHHAX MJIA HbIOTOHaX, €CNM 3apaHee H3BeCTeH BeC pefiTepa.
370 NOSBO/ISIET HCNOVIb3OBaTh ONBITHL C BeCaMM AJIf PElUeHHs SKCIie-
PUMEHTa/NbHBEIX 3313y,
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Puc. 3-14. DuekTpuyeckoe mojie TOYEUHBIX 3aPAROB.

ONMblT 115. CUNOBLIE NIMHMK INEKTPUHECKOTO Nong

OGopyanosaHue: l)cyiaransl Ha H30MMPYIOWUHX LUTATUBAX, 2) KOHAEHCA-
TOop pasbopubiit, 3) niactHHKa creknsuHHasg 170 X 170 MM ¢ HaGopom 3/1eKTPOROB,
4) snexTpodopHas MAlUMHA HJH BHCOKOBOJILTHHIH BHITPSMHTENb, 5) NPOEKLHOHHBIRA
annapar, 6) runocyJbGUT HATPHA HJIH MAHHAs Kpyna B KOPOGOuKe € ceTKOH, 7) npo-
BOJIa COCJMHHTENbHbIE,

[Mpocrefiyo AeMOHCTPALMIO 3JEKTPHYECKHX CHJIOBBLIX JIHHHH Bbl-
NOJMHSIOT NPY TNOMOLUM CYJTaHOB, KOTOPhle YCTaHABJHBAlOT Ha H30-
JMPYIOIMX LITATHBAX U 3apsKalOT XOPOIUO Ha3/J1EeKTPU30BaHHOH naJsou-
Kol HJIH OT 3JekTpodopHOH MamuHbel. CHayaja NoKasbiBalOT OMBIT C
OIHHM 3apsi2KeHHbIM CYJITAaHOM H O6GpallaloT BHHMAaHHE Ha pajHasbHOe
pacro/iokeHHe GymMaXHbIX Mosocok (puc. 3-14, a). 3aTem 3apsKaior
oba cyJ/iTaHa OfHOUMEHHBIMH (PHC. 3-14, 6) H Pa3HOMMEHHBIMH 3apAlaMH
(puc. 3-14, 6) H NOKa3LBAIOT HCKPHBJIEHHE MONOCOK MPH OTTaNKHBAHHH
¥ TPHTSKEHHH.

Jns ReMOHCTpauuH OAHOPOLHOTO 3JEKTPHYECKOro NOJS MeXay
IBYMS 3apSKEHHBIMH IJIACTHHAMH MOAb3YIOTCS AHCKAaMH pa3sGopHOro
KOHEHCATOpa, 3aKPeNVieHHHIMH Ha H3OHPYIOWIUX wTaTuBaX (puc. 3-15).,
IpenBapuTeNbHO BHIPE3AIOT U3 TLIOT-
HOit 6yMard KpYyXKH IO pa3Mepam
IICKOB M TNPHKPEMISIOT HX K AHC-
KaM KaHUEJSPCKUMH  CKpelKaMH.
Ha noBepXHOCTH KPYXXKOB NPHKJIEH-
BAlOT OAHMM KoHUOM no 10—15 y3-
KHX TOJIOCOK H3 NManupoCcHoH GyMarH
a0l 10—12 cM. Y cTaHOBHB AHCKH
Ha paccTosiHHe, HeMHOruM OGosibliee
IBOAHOH ANMHBI OYMaXKHBIX NOJIOCOK,
COeMHSAIOT IUIaCTHHBI KOHJEHCaTopa
C KOHJYKTOpaMH 3JIeKTpodopHOiH Ma-
wuHbL [Ipy BpallleHHH MallMHbI Bce
TI0I0CKH BBHITATHBAIOTCA H PACIONA- pye, 3.15. nektpHueckoe none ABYX
raloTcsi TOPH30HTAJIbHO, NOKa3biBas SapMKEHHBIX NVIACTHH,
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Puc. 3-16. JleMOHCTpaums CNeKTPOB 3MEKTPHYECKHX NoJieft B MPOEKIHH HA 3KPaH.

HanpapJieHHe CHJIOBbIX JIHHHH 3JIEKTPHYECKOro NMOoJisl MeXAYy ABYMs 3a-
psXEeHHbIMH TJIACTHHAMH.

OGpasoBaHHe 3/EKTPMYECKHX CHJIOBHIX JIHHUH OGBLIYHO IPOENH-
pytoT Ha skpaH (puc. 3-16). Ilyis 9TOro 3apanee NMOATOTABJIHBAIOT CTEK-
JISHHYIO IIacTHHKY pasmepoM 170 X 170 MM, Merannnueckue 3JeKT-
POBl B BHAE ABYX HeGOJbLINX UHJIHHAPHKOB (AuameTp 8 MM, BHICOTA
6—8 MM) M ABYX NJIaCTHHOK AJHHOA 1o 30 MM ¥ MPHHOH 6—7 MM.
DJIeKTPOABI 3aKPENJISIOT Ha NPOBOJIOYHBIX JepaKaTelsiX, KOTopble BCTaB-
As0T B pesnHoBole npoOku. CHu3y B mpobkax JenaioT HeGoJsblioe
yray6aeHnHe, Kyla KJaayT Kycouek IJIaCTHJAMHA /A JyylueHd YCTOHUM-
BOCTH 3J1€KTPOLOB.

PacnonaraloT Ha CTeK/JISIHHOH NuacTHHKe JBa ULMJMHApDHKA Ha
paccTosHuH npubausureabHo 15—20 MM gpyr or Apyra M nosyyaror
Ha 3KpPaHe MX OTYeT/IHBble H300paKeHHs. CoeqUHAIOT Jep:KaTesNH TOH-
KUMM THOKHMH DPOBOJHHKAMH C KOHAYKTOPaMH BBICOKOBOJBTHOTO
BHINPAMUTEN HJIH 91€KTPOGOOPHOH MaLMHEI H YCTAaHABJHBAIOT HaIpsi-
¥KeHHe nopsaka 2—3 kB (MeAseHHO JenaloT HEeCKOJAbKO 060pOTOB Ma-
IUHHEY). 3aTeéM H3 KOPOGKH C CETKOH PaBHOMEPHO IOCHINAIOT BOKPYT
SJIEKTPOJOB NPEeABapHTENbHO pa3MesbYeHHbe KPHCTAJNIHKH THIOCYJIb-
¢duTa MTH MaHHYIO KPyny' M OLHOBpEMEHHO cjierka MOCTYKHBAIOT IO

1 MOXHO BOCRONB30BATHCH H MEeJIKO pacTepThiMH KPHCTANNWKAMH THNCa HJH
NPUMEHHTb MeJKo HaCTpH)KeHl{blﬁ BQJIOC, HANpHMED, OT KHCTOYKH AJs KJaes.
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cTeK]y KapanjauioM. Ilof neficTBHEM 3JIeKTPHYECKOro MoJis KPHCTan-
JUKH PpacrnosaraioTcs BAOJNb CHJOBBLIX JIHHHI, obpa3ys NpH pasHbIX
SJIEKTPOJIaX CNEKTPH TOJIS1 OAHHOYHOIO 3apsiXKEHHOro Liapa, ABYX 3a-
pAMEHHBIX wapos, maactun (puc. 3-16, a, 6, 6).

Bo Bpems onmhta nopaBaTb Ha 5JEKTPOAB CNHLIKOM GoJbluoe Ha-
npskeHHe He caeayer. B sTom ciyuae TpylHee MOYYHTb YCTOHUMBYIO
KapTHHY nonasi. Kpome Toro, Mexay s/ieKTpolaMH MOTYT IPOCKaKHBaTh
HCKPbl H OTBJIEKaTb BHHMaHHe YYalllUXCH OT OCHOBHOTO fBJIEHHS.

OnNbIT 116. 3KBUNOTEHLIMANBHBLIE NOBEPXHOCTH

OGopyanoBaunnre: 1) sneKTpOMeTP IEMOHCTPAUHOHHMHIH, 2) IIAPOBOA H
KOHYCOOGpasHHIl KOHAYKTOPH Ha H3OJHPYIOLHX IUTATHBAX, 3) NMaJ0YKa /s S/1eKTpH-
83K C KYCKOM MeXa, 4) mapHK Npo6GHbIl Ha H3oAMpYioWwel PyuKe, 5) cBeua ejlounas
Ha HOXKE JUlsl YCTAHOBKH Ha H30JIHpYIOLIEM [uTaTHBe, 6€) 1Ba MPOBOAHHMKA: OIHH
Anunoll 1,6—2 M ruGKuf, ApYrofi — Lia 3aseMJIeHHs] 3JeKTPOMETpa.

B Hayaje onnTa HaNOMHHAIOT Y4allUMCs YCTPOACTBO M NPHHUHMI
LeHCTBUSI 3JMeKTpoMeTpa — npubopa LJsi H3MepeHHs pPas3HOCTH Io-
teHnHanos. O6pallaloT BHHMaHHe Ha MeTa/IHYeCKUuil KOpIyc, KOTOpHi
NpH M3MEPEeHHAX COeJMHSIOT C 3eMJeil, YToObl 3aUIHTHTL 3JEKTPOMETP
OT BJIHMSAIHUS BHEIUHHX 3JIEKTpHYeCKHX mnoviefi. [Io yray OTKJOHEHHs
CTPEJIKH OT CTEPXKHsA NpuUGOpa HJH MO NEJIEHHSM LIKAJbl CYAAT O BesH-
YyHHE PasHOCTH TNOTEHUMAJNOB MeXAY CTpesKoil H KopmycoM npHGopa.
[Noc/ie 3TOro HaMOMUHAIOT YYALIMMCS ONBIT C pacnpelesieHHeM 3apsAoB
110 NOBEPXHOCTH KOHYcooGpa3Horo Konaykropa (cM. onbit 112), a 3atem
NPOBOAAT HCCJAENOBAHNE TMOTEHIHa/Na STOr0 3apPsKEHHOro NpPOBOJHHKA
(puc. 3-17). CoenuHAIOT NpOGHLIA WAPHK AJHHHLIM TMOKHM IIPOBOLHH-

Puc 3-17. FHccnenoBanne nmorenuMasna 3apsuKeHHOrO NPOBOAHHKA.
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Puc. 3-18. TlnaMeHHEI 30HI C 5JE€KTPOMETDPOM

KOM CO CTEPIKHEM 3JEKTPOMETPAa, a KOPNyC HOCJeIHEero 3a3eMJISIIOT.
KacaioTcs wapuKoM 3apsi’KeHHOTO NMPOBOAHHKA H NePeMellaloT ero o
Bcefi MOBepXHOCTH (HAapyxkHo#i ¥ BHYyTpeHHeil). IIpn sToM HabJopaior,
YTO NOKA3aHHA /JEKTPOMETPA OCTAIOTCS OAMHAKOBBIMH, T. €. IOBEpX-
HOCTb 3apsKEHHOI'0 NPOBOJHHUKA BCIOAY HMeEeT OJMHAKOBHI IOTEHLHAJ.

Hasa usmepeHHs noTteHUHasa B KaKOH-IUOO TOUKE 3JEKTPHYECKOTO
nojsi BOKPYT 3apAXEHHOrO HPOBOZHHKA MNOJb3YIOTCA MJaMEHHLIM
30HJOM, NpPeACTaBJSIOIHM coboli HeGoJbILYIO YacTb TOHKOH CBeud,
YKPEIUVIEHHOH NPH NOMOILH HOXKKH B H30/IHpYIolleM IuTaTuse (puc. 3-18).
B nnams cBeun, KoTopoe NO/KHO ObITh 006s3aTeJbHO HEGOJbLIHM,
NOMeLIaloT OCTPHE — KOHel, MPOBOJIOKH, COeAMHAIOWEH 30HA CO CTep-
JXHEM 3JIeKTPoMeTpa. D/IeKTpOMEeTDP BO BpeMsl ONBITA NOMEILAloT BO3-
MOXKHO Jajbllle OT 30HAA.

3apsKaloT Ha3AEKTPU30BAHHOH NAOYKON IIapoBOH KOHAYKTOP H
HOXHOCAT K HeMy Ha paccrosiHHe 30—40 cM 30HA. CTpenika OTKJOHAeTCS:
3/]1EKTPOMETP MOKa3hiBaeT Pa3sHOCTb MOTEHLHAJIOB MeXAy OCTpHEM, Ha-
XOIALIMMCS B JAHHOH TOYKe noJisi, U 3emyell. [Ipubmanxkas 30HI K KOH-
JLYKTOPY HJIM ylanssi oT Hero, Ha6/ofaioT GoJibliiee HIX MEHbLlIee MOKa-
3aHHe 3jeKkTpoMerpa. [Ipu 3ToM Halo NMOMHHTb, YTO MOZHOCHTb IJIAMSA
6JIM3KO K 3apsiXKEHHOMY I1apy He peKOMeHILyeTCsl, TaK KaK OT IJaMeHH
OH GLICTPO Pa3psiXKaeTcs, YTO MOXKET NPHBECTH K HCKaXKEHHIO pe3yJb-
TAaToOB OMbITA.

Heo6xonuMocTe NpUMEHSITL B 3TOM CJyyae IJIaMsi BhI3bIBAeTCS TeM,
YTO OHO B COYETAHHH C OCTpHEM crocobCTBYeT Gosiee OBICTPOMY CHSTHIO
HHAYLUHDPOBAaHHBIX 3apfAJ0B, KOTOpbHIE MOTYT HCKaaTb MoJe.

3aTeM mNoMelIAlOT 30HA B Pa3HbIX TOYKaX BOKPYT 3apsiKEHHOro
1Iapa, rjie NoKasaHUs 3JeKTpoMmeTpa ObliH Obl OIHHAKOBBHI B npefenax
JOMYCTHMBIX MOrPEIIHOCTeH, H MOABOAAT YYalllUXCAA K IOHSTHIO 3KBH-
NOTEHIHAJ/IbHBIX TTOBEPXHOCTEH.
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OonbIT 117. NOHATUE OB SJIEKTPOEMKOCTH

O6opynosanue: 1) snexrpoMerptl — 2 wT., 2) KOHAYKTOPH IAPOBLIE —
GonblIof H Manwft, 3) AMCK OT pa3GopHOrO KOHAEHCATOPa, 4) CTONHK H3 KOMIJEKTA
JIEMOHCTPAUHOHHBIX AHHAMOMETPOB, 5) 5/1eKTPodOpHasa MallHHA HIH BHICGKOBOJBTHBII
pHIpAMHTENb, €) MPOGHBIH IAapHK HA H3OMHPYIOWeH pyuke.

Jo1s1 BBENleHH 1 TOHATHSA 00 3JIeKTPOEMKOCTH YAOGHO BOCNIONb30BATLCA
IBYMSL 3JIEKTPOMETPAaMH, NPEABapHTEJbHO CBEPEHHBIMH H OTpPeryJiH-
pOBaHHBIMH (M. onbiT 110).

OnplT HAYHHAIOT C JEMOHCTPAUHH OJMHAKOBOH HYYBCTBHTEIbHOCTH
3JIEKTPOMETPOB. KX coeqMHSAIOT NPOBOJHHKOM M 3apskaioT OLHOBpe-
MEHHO OT HadJeKTPH30BaHHOH MaJOYKH. 3aTeM Ha 3/eKTPOMETphl Ha-
JEBalOT I1apoBble KOHAYKTOPLL: HAa OAMH — GosblIOH, a HA Apyro# —
maJsbiii. Kopnyca ajekTpoMerpoB 3aseMnsioT. [1pu stom wap, cTepxKeHb
H CTpesKa 3JeKTpoMeTpa o6pa3yioT ofHY M3 o6KJafoK KOHAeHcaTopa,
a M30JMPOBaHHBLI OT HHX KOPNYC SJEKTpPOMETpa H 3eMJIsl — JPYrylo.

3apaauB GaHKH 3/MeKTPoOpHON MalIHHHI (feJsaloT HeCKOIBLKO 06o-
POTOB JHCKOB), OGBICTPO NMEPEHOCAT OT Hee NPOGHBIM LIAPHKOM OAHHAKO-
Bble 3aPSABl Ha IIapOBble KOHAYKTOPH (pHc. 3-19). lns 3TOro J0CTaTO4HO
M0 HECKOJIbKY pa3 NpoGHBIM IIaPHKOM KOCHYTbCS KOHLYKTOPa MalHHBI
H KaxJblii pa3 BHOCHTb €ro BHYTPb IIAapoB, Kacasch HX BHYyTpeHHeH
NOBEPXHOCTH. 3apsiKaTh Jyyllle CHayasa GoJbLIOH LIap, a 3aTeM MaJbii.

C yBeJHueHHEM 3apsAJa Ha IIape YBEJHYHBAETCA H PA3HOCTb MOTEH-
LIHAJIOB, OTMeuyaeMas 3jeKrpomeTpoM. OKasbiBaeTcs, YTO NpPH OfHHa-
KOBHIX YCJIOBHSIX JJIS PasHHIX LIApOB 3Ta PasHOCTh NOTEHIHANOB He-
OIMHAKOBA: OJIHH M TOT K€ 3apfA coobiuaeT GoJblIeMY APy MEHbIIYIO
Pa3HOCTb TNOTEHIHANOB, — CJIElOBaTENIbHO, €r0 eMKOCTb Goublie,

Puc. 3-19. K BBejienuio NOHATHA SJEKTPOEMKOCTH.
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IMocsie 3TOrO AEMOHCTPHPYIOT 32BHCHMOCTb €MKOCTH OAHOTO M TOrO
Ke uiapa OT GIH30CTH PacloJOKEHHs APYTHX NPOBOAHHKOB. [lasa 3T0r0
JAOCTaTOYHO K 3aPS2KEHHOMY HIAPY MEJJIEHHO NMPHO/HKATD HIH YAaNATb
PYKY H CJIEAHTb 3a H3MEHEHHSMM IOKa3aHHH 3/M€KTpoMeTpa.

B 3ToM ombiTe BMECTO LIAPOB MOXKHO MOMECTHTb Ha 3JIEKTPOMETPH
MeTaJlJIHYeCKHe JHCKH: Ha OfMH — Gosbiuofi (oT pa3s6opHOro KOHAeH-
catopa), a Ha JApYrofi — MaJjbifl (ChbeMHBIl CTOMK M3 KOMILIEKTa fe-
MOHCTPAlLHOHHLIX JHHaMOMeTpoB). Pa3HocTb B eMKocTH Gyaer Gonbiue, H
No3TOMY NOKa3aHUsA 3MeKTPOMETPOB CTaHOBATCA 60JIEE BHIPa3HTEAbHLIMA.

ONbIT 118. SNEKTPOEMKOCTb NNOCKOrO KOHAEHCATOPA

060 pPYyAoBaHHeE: ) KoHZeHcaTop pa3BopHLI, 2) IITATHBLI H3OJH PYIOLHe,
3) anexrpometp, 4) Nasouka SGOHHTOBAsT HJIH CTEKJSIHHAS C KYCKOM Mexa, 5) wraTtus
yHuBepcasbubifi, 6) npoBoAa CoefHHHTE/NbHbIE, 7) JHHeAKa HJIM METP HAEMOHCTPAUH-
OoHHBIf.

31orT ONKHIT JAO/KEH CAYXKHTb SKCMEePHMEHTa/bHbHIM OG0CHOBaHUEM
¢opMy/IBl IJIOCKOTO KOHJEHCAaTopa:

rie S — nJowanb ofHOH M3 MIacTHH, | — paccTOsiHHE MeXAY MAacTH-
HaMH (TOMLUMHA JH3JEKTPHKa), & — JU3/MeKTpHUecKas NPOHHIAEMOCTb
IM3JIEKTPHKA, 3aNOJHAIOLEr0 IPOCTPAHCTBO MEXAY MJIACTHHAMM, €;—
9/eKTpUYecKasi NOCTOSHHASA.

CoGupator ycraHoBKy no puHcyHky 3-20. Ha usonupyrommx mra-
THBaX C IOMOLIbI0 YPaBHUTENIbHBIX BHHTOB IJIACTHHBI KOHAEHCATOpa
YCTaHaBJ/IUBAIOT MapaJijie/IbHO APYT APYTY H Pa3[BUTaiOT Ha PacCTOSHHE
2—3 cm. K miacTHHaM NpUCOENHHSIOT 3JEKTPOMETP.

Xopollo HaIeKTPH3OBAHHOH NaJOYKOH 3apsAKaloT MIacTHHY, coe-
JUHEHHYIO CO cTepkHeM 3ajnekTpomerpa. (OTK/JOHeHHE CTPeKH JOJKHO
GHTb MPHMEPHO AO NOJOBHHB LIKasibl.) 3aTeM, He MEHSSl PacCTOSHHSA
MeXAY IUIaCTHHAMH, CABHTAIOT OAHY M3 HHX B CTOPOHY.

Puc. 3-20. V¥Ycranoska mns
REMOHCTPALHH  3aBUCHMOCTH
9JIEKTPOEMKOCTH KOH/IEHCATOPa
OT ero pasMepoB H POAa IH-
9/IEKTPHKA.




OGpanialoT BHIMaHHe YYallUXCsl Ha 3aMETHOE yBeJHueHHe IoKa3a-
HHUH 3JIEKTPOMETPA, YTO CBHJETENbCTBYET 06 YMEHbIIEHHH EMKOCTH
KOHJIEHCaTOPa NPH YMEHbHIEHHH IJIOWAJH IJIaCTHH, B3aHMHO NepPEKphi-
BalolMX Apyr Apyra. CHOBa BO3BPAILAIOT MJACTHHY Ha MeCTO H HabJio-
AAlOT yMEHblIeHHe NOKa3aHMM 3/ieKTPOMETPa: eMKOCTb KOHAeHCaTopa
yBeJHYHJIaCh O NEepPBOHAYANbHOIO 3HAUEHHS.

IMocsie 3TOro JeMOHCTPHPYIOT 3aBHCHMOCTb €MKQCTH KOHJEHCATopa
OT U3MEHEHHUS PacCTOSIHHA MEXAY NiacTHHaMH. [Tpubinkas uin yganss
OIHY W3 MJACTHH, CJAEAAT 32 NOKa3aHUAMH 3JeKkTpomerpa. M3 ombita
yGeXnaloTcs, uTO eMKOCTb KOHJAEHcaTopa H3MeHseTcss 06pPaTHO mpo-
NOPLHOHAJbHO DPACCTOAHHIO MEXAy NJacTHHAMH.

3areM, OCTaBHB pAaCCTOSHHE MeXIY [JacTHHAMH HEH3MEHHbIM,
BHOCAT B INPOMEXYTOK MEXKAY HHMH [IUJIEKTPHKH C PasiHYHbIMH
IH3JIEKTPHYECKHMH TMPOHHIAEMOCTSIMH, HaNpHMep IJIaCTHHBHI H3 Op-
raHHYecKoro cTeksa uiH s6ounTta. Habumonas 3a nokasaHHsAMH 3JeKTPC-
MeTpa, JeNalT BHBOL 06 H3MEHEeHHH eMKOCTH KOHAEHCaTopa NpH H3-
MEHEHHH IH3/1EeKTPUKaA.

OnbliT 119. YCTPOUCTBO U REACTBME KOHAEHCATOPOB
NMOCTOAHHOW U NEPEMEHHOR EMKOCTH

O6GopyZAoBaHuue: |)KOHIEHCATOPH MOCTOSHHON €MKOCTH pasHbie, 2) KOH-
LencaTop GYyMaXKHHIi NpenapHpoBanHkil, 3) KoHAeHcaTop GyMamHblil HAa 2 MKD — H3
na6opa Ans aa6opaTOPHEIX gaﬁo’r, 4) ranbBaHOMETP JeMOHCTpaNHOKHbI, 5) KOHIeHca-
TOp TepeMeHHOi eMKOCTH, 6) BHINIpAMHTENb YHHBEpCaJbEBH, 7) anekTpomerp, 8) na-
JoUKa JJIs SJMEKTPH3ALMH C KYCKOM Mexa, 9) mepexaiouaTe/b OAHONOMIOCHBIA JeMOH-
crpaunonnni, 10) mratus ¢ nankoil 1 Mydro#i, 11) nposona coemtunTeNbHRE,

Ja151 IeMOHCTpauui yCTpoicTBa KOHAEHCATOPOB NOCTOSIHHOH €MKOCTH
YAOGHO BOCMOJIB30BATbCA CAEAYIOUIMMH NpenapHPOBAHHBIMH KOHAEHCa-
TopaMu: GYMaXKHLIM KOHJIEHCATOPOM GoJbliod emkoctH (2—4 Mk®},
3JIEKTPOJIMTHYECKUM KOHJEHCATOPOM H CliofAHEIM. CHayasa NMOKasbBaloT
obmuii BHA Pa3/iHYHBIX KOHJZEHCATOPOB, a 33aTeM — OTAEJIbHBIC JeTau
yCTpo#icTBa: OOK/IafKH, AH3JMEKTPUK, KOPNYyC, NPOXOLHbIE H30/ATOPHI.

ITocie 03HAKOMJIEHHSI C YCTPOHCTBOM 3apsiialoT KOHJEHCATOp eM-
KocTbio 2 MKQ OT HCTOYHHKA NOCTOsiHHOrO Hanpsikenus 50—100 B
¥ paspsKaloT ero yepes rajbBaHoMeTp. IIpH 3TOM OGBACHSIOT, YTO O
BeJIMUMHe 3JIEKTPHUECKOro 3apsjia MOXKHO CYIHTb HE TO/bKO MO IIOKa-
3aHMSAM 3JEKTPOMETpPa NPH OTTaJKHBAaHHM OJHOMMEHHHIX 3apsAloB, HO
H no or6pocy CTPeJKH rajbBaHOMETPAa, BbISHIBAEMOrO ABHKYLIMMHCSA
3apsijaMH. FIMny;nbc TOKa BEI3LIBA€T OTKJIOHEHHE CTPEJIKH IajlbBaHO-
MeTpa Ha HEeKOTOpHIl yroJ NponopLHOHAJbHO BeJIHUHHE 3apsjia, mpo-
luexiero uyepes npuéop.

Uro6El y6eANTbCSI B 3TOM, COOMPAIOT YCTAHOBKY MO PHCYHKY 3-21,
Iie B KauecTBe HHAWKATOPa MPUMEHSIOT JEMOHCTPAlMOHHBIH ralbBaHo-
Merp or amnepmerpa. [IpuGop BKJOYaOT B LENb CPELHHM 3aXKHMOM
H 32XKHMOM €O 3HaKoM maioc. BoabTverp GepyT co wikasoll Ha 15 pene-
HHH M BKJIOYAIOT C ACTOJIHHTE/IbHBIM CONPOTHRJIEHHEM «~250».

205



Puc. 3-21. YcranoBKa Misi IeMOHCTPALHK 3apAAKH M Pa3psAKH KOHAEHCATOpa
yepe3 rajbBaHOMETp.

CHauana HeCKOJbKO pa3s
3apsXKaloT U pas3psaKamT KOH-
JleHCaTop NPH OXHOM H TOM Ke
HanpsiKeHHH (Hampumep, HpH
60 B) u nokasweBalT, uYTO
CTpesiKa rajibBaHOMeTpa Kax-
bl pa3 orb6pacbiBaeTcs  Ha
ONHO M TO XK€ YUCTJO JAeJeHHH,
HanpuMep Ha 4. 3ateM yMeHb-
1IaloT HanpsixeHne B 2, 3, 4
pasa, T. e. cOOOLIAIOT KOHJEH-
CaTopy MeHbLIHe 3apsiibl, H Ha-
6J11I0a10T, UTO ITOKAa3aHH s rajb-

BaHOMETpa TOXKE CTAaHOBATCS B
Puc. 3-22. [lemoncrpauus ycTpoicTBa H p

HefiCTBHA  KOHEeHCATOPa mepemennok em- 2» Ov 4 Pa3a MEHbIle, T. e. OHH
KOCTH. NPOMOPIHOHAbHEL  BeJHYHHE

3apsja NpH TOCTOAHHOH eM-
KOCTH KOHJEHCcaTopa.

ITocie 3Toro NoOKasbIBalOT YCTPOHCTBO M JAeHCTBHE KOHfEHCATOpa
nepemeHHON eMKOCTH (puc. 3-22). IToaBHKHEIE INTACTHHBEI KGHAEHCATOPA
(poTOp) COENMHSIOT C KOPNYCOM 3JeKTPOMeTPa, a HErNoABHXKHEE (cTa-
TOp) — €O cTepxkHeM. [IpM HOMOWM Ha3/e€KTPH30BAHHOH [AIOYKH
3apANAIOT CTATOPHBLIE MJIACTHHBI KOHLEHCATOPA NPH HOAHOCTLIO BREJEH-
HBIX BHYTPb NOJBHXKHEIX IVIACTHHAX TaK, YTOOLI CTPe/ika 3AEKTPOMETPa
OTKJIOBH/1aCh NPUGIH3UTENbHO Ha .2—3 JejieHHs. 3aMeTHB HQIOKEHHE
CTPEJF&H, YMEHBILAOT eMKOCTb KOHJEeHcaTopa M HaOJOJg#aT, KaK NpH
HEHSMEHHOH BeJIHUMHE 3apsja YBeJHUYHBAIOTCA NMOKa3aHUA BJASKTPOMET-
pa. 3areM cHOBa BBOIAT IJIACTHHBI POTOPA BHYTPb, T. €. YBE/HEHIBAIOT
€MKOCTb, H HaG/IofaloT, KakK CTpesiKa S/1eKTPOMeTpa NPHXOAHT B:epPBO-
HayaJbHOE IIOJIOXKEHHE.

ONbIT 120. ONPERENEHUE EMKOCTM KOHAEHCATOPOB.
COEQMHEHWA KOHAEHCATOPOB

O6Gopyxnosaunue: 1)Konaercatops nocrosannoit emkocetd: 0,5; 1; 1; 2 mx®,
2) raJibBaHOMETP AEMOHCTPaLlHOHHEIH OT aMIepMeTpa, 3) BEINPAMHTENb YHHBEPCAIbHBIH,
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Puc. 3-23. YcraHoBKa IS H3MePeHHS €MKOCTH KOHJEHCaTopa.

4) mepexnoyaTeJb OAHOMOJIOCHbIH, 5) IITATHB YHHBepcanbHbii, 6) MpoBOAA COSAHHH-
TeJIbHbIE.

B nanHOM onbiTe MPUMEHAIOT HA60P KOHAEHCATOPOB NMOCTOAHHOH €M-
KOCTH (3TajioHB) M3 JjabopaTopHoro o6opynoBaHusi. ONbIT C HHMH
c/leflyeT NMpPOBOAUTL TaK, YTOOBl OH MOCJYXKHJ NpPeABapUTeNbHOH MOJ-
TOTOBKOH K (M3HYeCKOMY NPaKTHKYMY, Ille BRIIOJIHAETCS aHa/JOrHYHas
nabopaTopHasa pabora.

Co6upaloT yCcTaHOBKY N0 PHCYHKY 3-23. BxiiogaroT B Lienb KOHJEH-
carop cHayana B 1 Mk®; ranbBaHOMETP NPHCOEAMHSAIOT CPEAHHM 3a-
KUMOM H 32XKHMOM C 0003HaueHHeM «--». Hanps:keHne Ha BLIXOAHBIX
3a)KHMaX BHITPAMUTEJIS yCTaHABJHBaOT okosno 60 B. B srom cayuae
OTK/JIOHEHHe CTpeJKH raabBaHoMeTpa Gyler HanGosee yHOGHBIM JJisi
HabuoneHusl — 2 fAeneHus. IIpn BK/IIOYEHHH KOHJEHCATOPa €MKOCTbIO
0,5 Mmx® crpenka oTkJOHseTcH Ha 1 HeneHue, eMKoCTbio 2 MKD- — Ha
4 nenenus. IlonoxkeHHe pPy4YKH NOTEHUHOMETPA Y BBHINPAMHTE/S' HAAO
3apaHee OTKOPPEKTHPOBATh H OTMETHTb.

ITocne Takoit mpeaBapuTe/bHOH NOATOTOBKH 3HAKOMAT YyuallUXcs
C METOJIOM BHINOJIHEHH A 1Ja6oPaTopHOi paGoThl. 3apsKaloT KOHAEHCATOP
OT OJHOTO H TOTO K€ HCTOUHHKA NOCTOSIHHOTO HampsiiKeHHs, a 3aTeM
pa3psKaloT ero C MOMOLLbIO NEPEeKHAHOIO KJioYa yepe3 rajbBaHO-
MeTp.

OnuT MOBTOPAIOT HECKOJbKO pa3 M YOexAaloTCs, YTO CTPenaKa
BCAKMH pa3 or6pachiBaeTcsi HO IIKajJle HAa OAHO U TO e YHCJIO Je-
JIeHH

To xe camoe npogenbiBaioT ¢ KoHaeHcatopom 0,5 n 2 Mk® u 3kcne-
PHMEHTAJIbHbIM NTyTeM YOEXAal0TCS, YTO OTOPOC CTPEJIKH rajbBaHOMETpa
n npAMO NpONOPHHOH3JNeH C — BejHUHHE €MKOCTH KOHJeHcaTopa
(n = kC). Orciona onpenensorT Kosg@HUUEHT NPONOPLUHOHANBHOCTH K,
BhIpaaloWuA yuca0 Jenenui, hpuxoaawuxca Ha 1 MKO.
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Puc. 3-24. Cxema napajsiesibHOTO H MOC/eA0BATENbHOrO BKJIIO-
UeHHsI KOHIEHCATOPOB B Lelib.

— | 2+

Pe3ysibTaThl ONBITOB MOJME3HO 3aNHCaTb HAa KAACCHOH AOCKe B BHAE
cnepylolieit TabHILbL:

Ne onbiTOB c n k
1 0,5 1 2
2 1,0 2 2
3 2,0 4 2
Cpenuee: 2

ITocie 3TOro MOBTOPSIOT OMBIT C KOHAEHCATOPOM HEH3BECTHOM. eM-
KOCTH (MOXHO BOCHOJIb30BAaTbC BTOPBIM KOHJAEHCATOPOM €MKOCTBIO
1 Mk® u3 HaGopa, 3ak.jeuB o0O3HaYeHHE €MKOCTH) M, 3Hasd Koadpu-
UHEHT NPOMNOPUHOHANBHOCTH R, 1O OTOPOCY CTPeJKH rajbBaHOMETPa
OTpEAENISIOT HEH3BECTHYIO E€MKOCTb.

Janee onpenensioT eMKOCTb MPH Mapasi/ieIbHOM H N0CAeL0BATE/NbHOM
CoelMHEHH! KOHJEHCaTOpOB (pHC. 3-24) U SKCMepHMEHTANbHO YO AaIoT-
csl, YTO B NEPBOM CJydae eMKOCTb 6aTaped paBHa CyMMe eMKOCTei OT-
JeJIbHBIX KOHJEHCATOPOB:

C=C+C+Cy+ ... +C,

a NpH MOC/eN0BaTeJbHOM COSAMHEHHH OHA BBIYUC/sieTcs Mo GopMmy.Je:
1 1 1 1 1
C "c.+c,+c,,+ +c,,'

[Tpu 3ToM creayer noaobparb KOHAEHCATOPHI JJifi NapasieSbHOTO
COEMHEHHA TaK, YToObl CTpe/iKa He OTKJOHSJACh 32 MpeAesbl LiKaJbl
rajbBaHoMerpa. MoxHO, HanpeMep, 6paTh KOHIEHCATOPH €MKOCTbIO
1ul Me®, wau 2 u 0,5 P, wau 1, 1 u 0,5 mMrD.
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O NMBbIT 121. SHEPIUS SAPSPKEHHOIO HOHAAEMCATOPA

OGopyaosaunmne: ) GaTapes KOHIEHCATOPOB AEMOHCTPALIIOHHASA, 2) BH-
NPAMHTE/Ib YHHBEPCA/bHBIA, 3) BOJBTMETP NEMOHCTPALUMOHHHIA C JOMOJIHHTENbHBM
conporusienueM 33 kOM, 4) nmaue/ibka ¢ YeTHIPbMS JIAMNAMH HAKaJHBaHUS — 3,5 B
1 0,28 A, 5) nepex/mouareib GIHONOMOCHHIH I€MOHCTPALMOHHEI, 6) NPOBOAA COEAHHHN~
TeJIbHBIE.

Co6xpatoT ycTaHOBKY no pHCyHKY 3-25. OT BHINpSIMHTE/IS moAaioT
HanpsokendHe okono 60 B. BkiiouaioT nosoBHHY eMKocTH Garapew
(30 M®) H 3apsKalOT ee, 3aMBIKas LieNb 3apsAKH NEpPeKIIOUaTe/eM Ha
KOpOTKOE BpeMsi. 3aTeM mepeK/ioyaioT Gatapeio Ha paspsiiky uepes
OJIHY J1aMNy H HAOJIIOAAIOT, YTO JlaMna IpH 3TOM He OYeHb SIPKO BCMH-
XHBaeT.

OOGDBACHAIOT Y4YaIUMCS, YTO 3JIEKTPUYECKas SHeprusi 3apsiKeHHOro
KOHJIEHCaTOpa NepeXoAHT BO BHYTPEHHIOID 3HEPTHIO HHTH JaMmmbl
HaKa/IUBaHUSl H SHEPTHIO H3JNyYeHHS.

Y Be/IHUHBAIOT eMKOCTb 6aTape B 2 pa3a ¥ NPH NPexKHeM HanpsKeHHH
CHOBA 3apS:KalOT KOHAeHcaTop. Tenepb npH paspsjie JiaMna BCNbIXHBaeT
sipye, YyeM B NepBoM caydae. [TOAK/IIOYHB ABE JIaMIbl, IOBTOPSIIOT ONKIT.
Ilo HabnofeHHSIM MOXHO CKasaTb, YTO TeNepb HaKasJ HHTeR Jammn
npubAH3NTENBHO TaKO#l Ke, KaKk U B NEpBOM CJydae, T. €. IHEPrus
KOHJeHCaTopa YBeJIHuMJach B 2 pa3sa.

Jlanee mnokKa3biBalOT, YTO 3HEPTrHsl 3apSXKEHHOTO KOHJAeHcaTopa
3aBUCHT H OT Pa3HOCTH MOTEHLHAJOB Ha ero miactuHax. C 3Toil uesasio
npu HanpsuzkeHun 50—60 B moBTOpAIOT OMBIT C NOJIOBHHON €MKOCTH
6ataped KoHaeHcaTopoB (30 Mk®) n HaGIOAAIOT CBeueHHE OXHOM
Jamnbl. 3aTeM yBeNHYHBAIOT HAaNPsXEHHe B 2 pa3a M, BKJIOYHB Cpasy
IBe JiaMNhl, HaOJIOAAIOT JOBOJIbHO SIPKOE HX BCNBIXHBaHHE. DTO NOA-
TBEpXKIaeT YBeJHYEHHE SHEPrHH 3apPsiKEHHOro KOHJeHcaTopa (BO BCs-
KOM ciy4ae, GoJjee yeM B 2 pasa). [locjie 3TOro NMOAKJIOYAIOT YeTbipe
JIaMIIBI, KOTOpble BCMLIXUBAIOT, KaK H B NepBOM CJyudae.

Puc. 3-25. YcraHoBka Aasi JeMOHCTDAHMH SHEPIHH 3aPSUKEHHOTO KOHAEHCATOPA
(Gatapen).
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Takum o6pa3oM, ONEIT MOKa3biBaeT 3aBHCHMOCTb SHEPIHH 3apsiKeH-
HOrO KOHJEHCATOpa OT €ro eMKOCTH H PasHOCTH NOTeHUHa/oB H IOA-
BOAUT K INOHHMAaHHIO (QOPMYJIBL:

_cue

T e—

2 .

§ 2. NOCTOSAHHLIA DJNEKTPMYECKMH TOK

O N bl T 122. USMEPEHKE HANPKEHMA PA3JNIMYHLIX UCTOYHUKOB
TOKA 3NEKTPOMETPOM

OGopyAoBaHHE 1) slekTPoMeTp JNEMOHCTPAlHOHHBIH C KOHAEHCATOPOM,
2) npeo6pasoBaresib BEICOKOBOJIBTHBIHN «Pa3psn-1s, 3) BeinpsaMurens BC-24 M, 4) pui-
NpsAMUTe]b YHHBepcanbHhifi, 5) 6atapes akxkymyasropos 3HKH-10 — 2 wr., 6) npo-
BOJAHHK HAa H30JHpYIOUEli pyuke, 7) MPOBOAA COEAHHHTEbHHIE.

CHaua/a MPHCOEJHHSIOT 3JIEKTPOMETP K BHIBOJaM BHICOKOBOJIBTHOTO
npeoGpa3oBatesis. [Ipu nomowy perynsaropa Ha BeimpsaMutene BC-24 M
TIOCTENEeHHO YBEJIHYMBAIOT HanpsiKeHHe, NOJaBaeMoe Ha npeoGpasosa-
TeJb, H HaGMIONAIOT 32 NOKa3aHHAMH 3JIEKTPOMETPa. 3aTeM COEQUHSAIOT
3JIEKTPOMETP C YHHBepPCaJbHBIM BHIIpsIMHTENeM (3axuMul 0—250 B).
ITokasbBaIOT, YTO U B 3TOM CJyyae A U3MEPEHHS HANPSXKEHHsS] MOXHO
BOCTIO/Ib30BATBCS  JIEKTPOMETPOM, XOTSl OTKJOHEHHe CTpenKH Gyner
HEOOJIBIIMM, TaK KaK YYBCTBHTENbHOCTh IPHEOPA IS 3TOTO HCTOYHMKA
NOCTOSIHHOTO TOKa Masia.

Ilanee npHCOENHHSAIOT 31eKTpOMETp K Gatapee aKKyMYJisTOPOB.
B 3TOM ciyuae YYBCTBHUTEJBHOCTD H3MEpPHTENSl OKAa3LIBAETCS COBCEM
HEJlOCTaTOYHa JJisi OGHApyXKeHHS HaNpsiKeHHs H CTPejKa He OTKJO-
HaeTcAd. OAHAKO €C/H BOCHOJIB30BAaThCA KOHAEHCATOPOM, TO MOXKHQ
NOKa3aTh BO3MOMHOCTb H3MEPeHHsl HaNlPFXEHHS M Ha 3aXuMaX aKKy-
MyJIAiTOpa NPH NMOMOIIH TOTO Ke 3JeKTpPOMETpa.

Puc. 3-26. Hawmepenue

3/IEKTPOMETPOM  Hamnps-

WEHHsl HA 32KHMax akK-
KyMYJIATOpa.




Ilns sToro cobupaoT ycTaHOBKY no pHcyHKy 3-26. Ha crepeHb
9J1eKTPOMETPa HafleBaloT JHCK KOHJAEHCATOpa, HMELUi HacaJoYHYIo
BTYy/KYy. Jlpyro#i JUCK ¢ u3onMpYIOLlel PY4YKOH MOMELIaloT CBepXy H
COEIUHAIOT €ro € KOPNYCOM 3/eKTPOMETPa W C ONHHM M3 MOJIOCOB
akkymysaatopa. IIpoBOAHHKOM Ha H3O/MHPYIOLIEH DyuKe COEAHHSIOT Ha
KOPOTKOe BpeMs BTOPOH MOJIOC aKKyMyJsiTOpa C HHXKHUM JHUCKOM
KOHJieHCaTopa M 3apsiKaioT ero. Hakowell, ynansiioT BepXHHH IMCK.
Ilpu sToM emKocTh Npu6opa BO MHOTO pa3 yMeHbILAeTcH, a Pa3HOCTb
NOTEHIHA/I0B BO3PAcTaeT H 3JEKTPOMETP AaeT 3aMeTHoe MOKa3aHHE.
OnbIT NOBTOPSIOT H Y6EXAAI0TCS, YTO CTPesKa BCSKUH Pa3 OTKJIOHSETCS
Ha onpejieJieHHbI yros, Mo KOTOPOMY MOXHO CYAHTb O HanpsiKeHHH
aKKyMyJIsiTopa.

CoenunnB 1Be 6ataped aKKyMyJaSTOPOB IOC/EA0BATENbHO, MOBTO-
psaioT onkiT. Tenepb OTKJIOHEHHE CTPENKH J€KTPOMETpa YABaHBAETCH.
Takum obpasoM, ywauimecsi yGexHaloTCs, YTO 3JEKTPOMETPOM MOXKHO
H3MEPATb H BBICOKHE HaMpPSKEHUS B ONBITAX MO 3JEKTPOCTaTHKE H
CPaBHHTEJbHO HH3KHE HaNpsXKEHHS Y HCTOYHHKOB, IPHMEHSEMBIX B
OMBITaX MO MOCTOSIHHOMY TOKY.

Iepen ombiTOM Hafo aKKypaTHO OYHCTHTb IHCKH OT NBLIH MSTKOH
KHCTBIO HJIH IIpoTepeTb MATKOH TKaHblo, uyToObl He Ioliapanatb CJof
JlaKa, KOTOPHIH CJYXKHT JAHIJIEKTPHKOM B KoOHIeHcaTope. CbeMHYIO
MJIaCTHHY BO BPEMS BLINOJHEHHS OMbITa HYXXHO K/NacTb Ha YHCTYIO H
MATKYIO NONLIOKKY (6yMary, MaTepHIO) HJIM CTaBHTb Ha CTO/ peGpoM,
onupas Ha pYuKy.

Ecan nak Ha AuMCKax MMeeT LapanuHbl, MOXKHO B KayecTBe JH3JIEK-
TPHKAa B3fiTb TOHKYIO IVIACTHHKY CJIIOAbl HJIH IJIEHKY M3 ILIaCTMAcCHL

O MNbIT 123. YCNOBUA CYLWIECTBOBAHUA DNEKTPUUECKOTO TOKA
B NMPOBOAHMUKE

O6GopyAoBaHUE I)3nekTPoMeTpsl C IIAPOBHIMH KOHAYKTOPaMH — 2 IIT.,
2) snekTpoopHas MauMHA, 3) BHICOKOBOJLTHHI NMpeoGpasoBatesib, 4) rajibBaHOMETD
JEeMOHCTPALHOHHBIA, 5) paspalHHK Ha H30JHpYIOIUEHl PyuyKe C HEOHOBOH Jammol,
6) 560HHTOBas H CTEKJSHHAS NAJOYKH C KYCKOM Mexa, 7) LUTATHBBI H3OJHPYIOLIHE —
2 wr., 8) rasopa3psanas TpyGKa Ha CTofike, 9) MeXaHHUECKAsl MOJENb SMeKTPHUECKOM
uend Ha wrartuse, 10) nmpoBoja coeauuuTenbHse, 11) manouka HAH TpyGouka us 6y-
maru AiaHHO# 50 MM, fuaMeTpoM 5 MM, MoAKpalieHHAs TYLIbiO, — MPOBOLALUIKK CI0f
GoJIbILIOrO CONMpPOTHBJAEHHs, 12) moAcTaBka u30AHpYrOWAL.

CHayana JeMOHCTPHPYIOT, MOJIb3YACh JEKTPOMETpaMH, BO3HHKHO-
BeHHE KPaTKOBPEMEHHOrO 3JMeKTPHYecKoro Toka (puc. 3-27). 3apsaaus
ONMH H3 3JeKTPOMETPOB, COEJAHHSAIOT €0 NpH IOMOUM HPOBOAHHKA
Ha H30JIMPYIOLIEH pyuKe ¢ He3apsKeHHLIM 31eKTpomerpoM. Habonaror,
KaK IpPH 3TOM Ha KOPOTKOE BpeMsi BCIBIXHBaeT BKJ/IIOYEHHas B Lelb Heo-
HoBas Jamna. O6GpallaiT BHHMaHHE, YTO CTPeJKa APYTOro OTKJIOHAeTCA
Ha TaKo# e yroJ, 4TO U y [EePBOro 3/1eKTpomMeTpa (IOTeHIHabl BHIPaB-
HHBAIOTCS).

Tak KakK cBeueHUe JlaMIbl CPaBHHTENbHO ¢s1a00e, TO OMBIT CJaeAyeT
NoKa3blBaTb HECKOJNBKO pa3 H B IO/Ny3aTeMHEHHOM KJjacce, YTOOHI
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Puc. 3-27. JleMOHCTpauus KpaTKOBPEMEHHOrO TOKa NPH BLIPABHHBA-
HHH TIOTEHIIHAJIOB 3JIEKTPOMETPOB.

OZIHOBPEMEHHO MOXHO GbLTO HaG/iofaTh 3a J1aMIoil H 32 NOKAa3aHUAMH
5J1eKTPOMETPOB.

Iponosmkas ONBIT, BULOU3MEHSIOT YCTAaHOBKY (pHc. 3-28). dneKTpo-
METP, H30JHPOBAHHBIN OT CTOJIA, NMPHCOEAHHSIOT K 3a2KHMaM H30JHpPYIo-
IIMX ILTAaTHBOB, Ha KOTOPHIX YCTAaHOBJIEHBl IIAPOBble KOHAYKTODHL.
3apsAmuB OAMH M3 HMX, HampHMep, OT 360HHTOBOI NaJOYKH, a APYro#

Puc. 3-28. KparkoBpeMmeHHBIi TOK NPH HEHTPATHIOUMH pa3-
HOMMEHHBIX 3aps1icB.
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Pac. 3-29. TMosnyuenne noCTOAHHOrO 3NEKTPHYECKOrO TOKA OT MEK-
TPOPOPHOMN MAILIHHK .

OT CTEKJISIHHOH, HaG/I0al0oT KPaTKOBPEMEHHbIl TOK MO CBEYEHHIO Heo-
HOBOM J1aMIIbl NIpH HeHTpasiu3auHH 3apsaos. I1pu oToM cTpeska 3/meKTpo-
MeTpa ofnazer X0 HyJs, e/l 3apsjibi GbITH OAHHAKOBbIMH, HJH NOKAaXKeT
HEKOTOPYIO Pa3HOCTb MOTEHLHAJIOB, MEHbIIYIO, YeM paHblle.

Jas nonyuyeHHWs HeNMpepHIBHOIO TOK2 COOMPAIOT YCTAHOBKY MO DH-
cyHKy 3-29 ¢ anekrtpodopnoit MammHOA. IIpH 3TOM MeXay NpOBOX-
HHKOM C HEOHOBOH JIaMIIOH H 3aXKHMOM H30JIMPYIOLIETO IUTaTHBA BKJIO-
4aloT GoJbLIOE CONPOTHRJIEHHE B BHJE [EPEBAHHOH NaJIOYKH HJIH
6yMaxkHOH TPyOOuKH I, oKpalleHHOH TYLIbIO HJIH MOKPEITOH TOHKHM CJIO-
eM rpaura ot npocToro Kapauaama. I1py paGote MalIHHBEI HaGMIOAAIGT
HenpepLHIBHOE CBeYeHHe HEOHOBOH JIaMNbl, a 3J1€KTPOMETP OTMedaer
Ha/IHUHe PasHOCTH TMOTEHUHANOB.

3aMeHAT 3/1eKTPOQOPHYI0O MAIUHHY BBHICOKOBOJBTHBHIM NpeoGpaso-
BateseM (puc. 3-30). B 3ToM csyyae TOK B LeMH MOXHO H3MepsiTb

Puc. 3-30. MMocrosnibifi 3/eKTPHYECKHUil TOK B LENH OT BLICOKOBOJILTHOIO Npe-
obpasoBaredisi.
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OGBIYHBIM JIEMOHCTPALlMOHHBIM raJjibBa-
HOMETPOM, a Harpy3ouHbIM CONpPOTHB-
JIEHHEM MOXET CJYXKUTb Tra3opaspsii-
Hast TpyOka, ee CBeueHHe XOpOLIO 3a-
METHO 6e3 ‘3aTeMHeHHs.

Hanee nepexofT K OOBACHEHHIO
COCTaBHBIX 3JIEMEHTOB LenH H pasbu-
paloT BONPOC O HEOGXOAMMOCTH HCTOY-
HHKa TOKa KaK ycTpoiicTBa, B KOTOpOM
JIHCTBYIOT CTOpPOHHHE (He KYJIOHOBHI)
CHJIBI, MOAJepPKHBAIOIIHE MOCTOSHHYIO
pPasHOCTB MOTEHLHANOB HA KCOHIax npo-
BogHHKa. C 3TOH LeJbl0 MOMB3YIOTCA
MeXaHHYeCKOH MOJE/bIO 3JIeKTpHUeCKoH
uenu (puc. 3-31)L.

Ilo BHHTOBOI HaKJOHHOH NOpOXKKe [
CKaTbIBaeTC MeTa/lJIHuecKHH IapHK 2.
IlonaB B HuxHIOIO TpPy6Ky portopa 3,
DIapHK YAAapOM OTBOAHT pHIUaXoOK 4.
Torna porop, moBopauHBasicb 3a CYeT
9HEPrHy HATAHYTOH NPYXHHH & Ha MOJ-
o6opota, OLICTPO NEPEHOCHT ILIApHK
BBEPX Ha HayaJoO BHHTOBOH JOPOXKH,
OTKyJa OH ONATb CKaTblBaeTcsi BHH3.
SiBnenne GyaeT MOBTOPATBHCA KO TeX NOP, NOKa He OC/NaGHET HaTsXKEeHHE
OpPYXKHEL

JBuKeHHe wapHKa IO BHHTOBOH AOPOXKE MOA JAEHCTBUEM CHJLI
TAXKECTH aHAJOTHUHO NEpEeMellleHHIO 3JeKTPHUECKHX 3apsloB BO BHell-
Hell 5/1eKTPHYECKOH HeNH NOA JefACTBHEM CHJI 3JMEKTPHYECKOro MOJA.
PaGora xe, copepiiaemas npH nojbeMe IIapHKa NPOTHB CHJIBI TAXKECTH
8a CUET HATAXKEHUA MPYIKHHBI, COOTBETCTBYeT paboTe CTOPOHHHX CHJI
B HCTOUHHKE 3JIEKTPHYECKOro Toka. MoJenb BHIPa3uTENbHO HJLIIOCTPH-
pyeT, U4TO TOJILKO NPH HAJHUYHU CTOPOHHHX CHJ BO3MOMKEH NOCTOSIHHEI
TOK B 3JIeKTPHYECKOH WeNH.

Puc. 3-31. Mexannueckas mogenb
S/IeKTPHYECKOR LienH.

O NbIT 124. NAREHME NOTEHLIMANA BAOD NMPOBORHUKA € TOKOM

OGopynoBanunel 1) npeofpasoBaTesib BHCOKOBOJIBTHHIA HJIH SJEKTpPO-
dopHasa mawnHa, 2) snexTpomerp, 3) MTAaTHB H3oAMpYlomu#, 4) ABa oTpeska Gymax-
HoH (TenerpadHof) senth Annuok no 80—100 cM, 5) npoOubifi WapHK HA H3OMHPYIO-
medi pyuke, 6) JErKOMOABHIKHAS CTPEeJIKa-HHAWKATOP M3 aNIOMHHHEBOH (oJbIH Ha
NPOBOJIOYHOM ToABece, 7) NMPOBOAA COeAMHHTeNbHHE, 8) MOACTaBKa M3OJHPYIOWAs.

ﬂ.ﬂﬂ 3TOro onbpiTa B Ka4YeCTBE NPOBOAHHKA C GonbIIHM CONnpoOTHBJIE-
HHEM NPUMEHAIOT GyMaxHyio (TeserpapHyio) JIeHTY, Ha MOBEPXHOCTb
KOTOPOH HaHOCAT MACKHM rpaduTOM DPAaBHOMEPHH NPOBOAAILMHA CJ0H
no BceHl AJHHe. JIGHTY pa3pesaloT Ha JiBe YAaCTH H COGHPAIOT YCTaHOBKY
no pHCYHKY 3-32. JIeHThI C OJHOH CTOPOHbI PHCOEAHHSIOT K KOHAYKTO-

1 Mopenb paspaGorana H. H. HeunnopyxkoM u nozpo6uo onucana B cGOpPHHKe
«DH3NYECKHA 9KCNEPHMEHT B WKose», Bum. 2. M., 1963, c. 20.
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pam npeobpa3oBateds MM 31eKTPoPOPHON MALUMHBL, a APyrHe KOHIBI
3aKPemVIsiioT NOJ BHHTOBLIE 3aXHMbl Ha H30/HPYIOLIEM LITATHBE, YTOOBI
JIUHHA O6bli1a HATAHYTOH.

Cravasa NOKa3biBalOT, YTO NMPH OTCYTCTBMH TOKa (KOHIbI JIEHT Ha
H30/HPYIOLIEM LUTATHBE HE COeNHHEHBl MeXAY C060fi) 3apaKeHHbIE JIeH-
Thbl HMEIOT OJMHAKOBHI MOTeHLHaJs Mo Beed AnuHe. C3Tof uesbio npob-
HbIM HIaPHKOM, COeJJHHEHHEIM C 3JIEKTPOMETPOM, KOPIYC KOTOPOrO 3a3eM-
JIeH, KacaloTCsl JIEHTHl B pPa3HblX €e TOYKaX H yOeXAawTcs, 4TO Be3jie
NOKa3aHUA 3/IEKTPOMETPA OXHHAKOBEIL.

3aTeM COENHHAIOT MECTO pa3pbiBa JIEHTHl H ONSATb H3MEPAIOT MOo-
TeHUHa/bl BAOIb Beell MIHHHH. Temepb NOTEHIMAaJ bl B Pa3HBIX TOYKaX
OKa3biBalOTCAl HEOJHHAKOBBIMH, T. €. MOBEDPXHOCTb IPOBOAHHUKA, IO
KOTOPOMY HJIET TOK, He SIBJIAETCS MOBEPXHOCTHIO PAaBHOrO MOTEHLHaJa
(3KBHNOTEHLUHAJIbHOM). ¥ HCTOYHHKA BHICOKOTO HaNpsKEHHS NOKa3aHHS
anekTpoMerpa GyAyT MaKcHMasbHbiMU. ITo Mepe ke npuOIHKEHHA K
IITaTHBY HAGJIOLAeTCsi MOCTeNEeHHOe NMajeHHe MOTEHIHana; H y LUTaTH-
Ba OHO JOXOOHUT KO HYJSA.

ITpucoennHuB Kopmyc 3JeKTPOMeTPa K OIHOMY H3 KOHAYKTOPOB
npeo6pa3oBaTeia (3JIEKTPOMETP H3OIHPYIOT OT CTOJA), MOKA3bIBAIOT
Ipyroe pacmpeje/jeHue TOTEHUHaAa BXO/JIb NPOBOAHMKA.

Ilagenne noteHuuana BROb NPOBOLHMKA C TOKOM O3HAYaeT, 4TO
CYILeCTBYeT COCTaBJAIOWAS HANPAKEHHOCTH 9JEKTPHYECKOTO noJsd,
HanpaB/ieHHAas BAONb NPOBOJHHKA; CHJOBHIE JHHHH B 3TOM CJydae
yXe He NepneHAUKYJAPHBl K TIOBEPXHOCTH NMPOBOAHHKA (B OTJIHYHE OT
3JIEKTPOCTATHYECKOTO HOJSA), 2 MMEIOT HEKOTOPHI HaK/IOH K HampasJe-
HHIO TOKa.

UTto6Ll NMPOAEMOHCTPHPOBATh 3TO OTJHYME, MOABELIHBAIOT JIETKYIO
CTPeTKY-MHAHKATOpD K BepXHEMY IPOBOAY Tak, YToObl OHa MoOI/a CBO-
GOAHO MOBOPAYMBATBCA BAob HpoBoja (pHC. 3-32, B KPYXKKe).

,n‘n’mﬂ'b'bbﬂ'ﬁbt?nhb)Ba

Puc. 3-32. JleMOHCTpauMs MajeHHs NOT€HUUANA BAOJb NPOBOAHHKA € TOKOM.
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CHayana NnoKa3blBaloT, YTO CTPEJIKA PacroaraeTcs nepreHAuKyaap-
HO K 3apsi2KeHHOMY NPOBOAY, KOTJa Nno HeMmy He uier ToK. C 3Toil Lenbio
M30MHDPYIOUKH [TATHB CTAaBAT Ha HeGOJIbIIYIO MOLCTAaBKY, YTOGH Npo-
BOJIa HMEJIH HEKOTOPbLIN HaKJIOH K TOPH3OHTY, a CTpeJIKa BHCEJa OTBECHO.
[Npu BK/IIOYEHHH BHINPSMHUTENA CTPENKa YCTaHABJHBAETCA B NEPHEHAH-
KYJISIPHOM NOJIOXKEHHH K npoBoAy. [TonesHo nepectaBuTh CTPENIKY B pas-
HbIE MECTa Ha NpoBoJe (He CJHIIKOM GJIH3KO K MECTY pasphiBa) H NOBTO-
PHUTb OIKIT.

INocsie 3TOrO IUTATHB ONATH YCTaHABAWBAIOT HAa CTOJE H MECTO pas-
pHiBa NPOBOZOB COENMHSAIOT. Tenepb npu BK/AOUEHHH BLIIPSMHTENS Ha-
G/II0AI0T, YTO CTpeJKa YCTAHAB/JIHWBAETCS He NMEepNEeHIHKYJAPHO, & MOJ,
HEKOTOPHIM YTVIOM K NPOBOJY, yKasbiBasi Ha HW3MEHEHHe HanpaBJeHHs
cunioBbiX JHHUA. CTPesIKYy B 3TOM C/yuae TOXe MOJE3HO MOJBELIHBATh
B pasHble MECTa Ha NPOBOJE (He CJMIIKOM JIaJieKO OT MeCTa pPasphiBa).

Tpu u3MeHeHUH HampsKEHHA Npeofpa3oBaTesisi H3MEHAETCH H Yroa
HaKJIOHA CTPeJKH-HHLMKATopa.

ONMbIT 125. 3AKOH OMA ANA YYACTKA LLENW. PEOCTATbI,
NMOTEHUMOMETPbl, MATA3WHLI CONPOTUBAEHKA

OGopyRoBanue: 1) amnepmerp NeMOHCTPAUHOHHHIA C IIYHTOM Ha 1 n
3A, 2) BOJNBTMETP JAEMOHCTPALHOHHHE Ha 5 B, 3) MarasuHel CONpOTHBAEHHH — JAe-
MOHCTPAIIMOHHHIA M JaGopaTopHufl, 4) GaTapesi AKKYMYyJATOPOB HJH BHIIPSAMHTENb,
5) peocraTsl cO CKONMb3sim¥M KoHTakToM Ha 6—10, 256—30 u 1000 Om, 6) peocTaT phi-
YaXHHi JeMOHCTPAUHOHHKI, 7) ABe aamnoukn (3,5 B, 0,28 A) Ha noacraskax, 8) Bhi-
KJIoYaTeab JEMOHCTPAlHOHHLIA, 9) mpoBoia coefuuuTenbrue, 10) merp Aemomcrpa-
LHOHHELi.

1. Co6upaioT yCcTaHOBKY N0 PUCYHKY 3-33. B 1ienb BBOAST NOCTOSH-
HOE CONPOTHBJEHHE, HanpuMep, 2 OM U ¢ NOMOIIBIO peocTaTa yCTaHaBJH-
BAlOT Ha 3aXKMMaxX MarasnHa CONPOTHBJIEHHH CHayaJsa HanpsikeHue 3 B.
Ilpu 3Tom amnepmerp mokaxer 1,5 A.

3areM yMmeHbLIalOT HanmpsikeHue 1o 2 B, 1 B u Kaxabii pas noka-

Puc. 3-33. Jemoncrpauua sakona Oma Anf yuacTKa UenH.
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saHufA amMnepmeTpa M BOJLTMETPA 3a- Conporusiienne yuacTka 2 OM

NHCEIBAIOT B T86J1Hlly: Hanpsikenne, B Cuna TOKa, A
nOle‘IeHHble pe3yJibTaThl NO3BOJIA-

10T CA€JaTb BBIBOA, YTO CHJIa TOKa Ha 3 15

JAHHOM YYacCTKe LenH npamMo Iponop- 2 1’

[IHOHAJIbHA HanpAXKEHHUI0O Ha €ro 1 0,5

KOHLaX. .

Tlocsie 3TOTO NPOBOASAT BTOPOl OMBIT
4 BHIICHSIIOT 3aBHCHMOCTb CHJIBI TOKa OT CONPOTHBJIEHHS Y4YacTKa
pernd. C 3Toll Heabl0 BKJIOYAIOT B Mara3uHe CONPOTHB/ICHHE CHayana,
Hanpumep, 4 OM u ¢ noMollbi0 peoctaTa AOBOAST HaMPAKEHHE HAa 3TOM
yuactke 1o 2 B. Awmnepmerp npu sTom mnokaxer 0,5 A. 3arem
YMEHBIIAOT CONPOTHBJEHHE MarasuHa, BKJiouas, Hanpumep, 2, 1 Ou,
W KaXJBbi pa3 ¢ NMOMOLLbIO peocTaTa yCTaHABJMBAIOT NOCTOSHHOE Ha-
npaxenne 2 B. [okasanus amnepmerpa AJfl KaXKAOTO ONBITA 3anH-
ChIBalOT B Tabauuny:

Tlo nonyueHHBIM AaHHBIM KeNAIOT Bhi- FHanpsieiine 2 B
BOM, YTO CHJIA TOKA Ha YYAaCTKe UeNH [Conpotusnenwe, Om| Cmnia Toka, A
0o6paTHO NPONOPLHOHAJNbLHA ero COnpo-
THBJIEHHIO. 4

O6o6uias JaHHHE OGOMX ONBITOB, 2
JleJIaloT BHIBOA O TOM, YTO CHJA TOKa B 1
yuacTKe LleNH NpsAMO NPONOPIHOHANbHA
HANpSKEHUIO Ha KOHUAX 3TOro ydyactka M o6paTHO NMpONOpIHOHAJbHA
€ro compoTusjieHHI0 (3akKoH OMa AJs yyacTKa uemni).

2. Bonbuloe npakTHYeCKoe 3HAYEHHE PEOCTaTOB H MarasuHOB CO-
NpOTHBJIEHHHA TPeGyeT NOBTOPEHHA M pacClUHPeHHs cBelJeHUH 06 3THX
npubopax, HMeloHXcs y ydaumuxcsa. Ilpn 3stom noipobGHee ciepyer
OCTaHOBHTHCSl Ha NPUMEHHHH PEOCTAaTa B KauecTBe AEJIUTEJsl HAIps kKe-
HHUSl — TIOTEHIHOMETpaA.

,5

N = O

Puc. 3-34. [emouncipauus AEHCTBHA pHIYAXHOro peocrara.
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lll"l CHayasta coGHpalOT YCTAHOBKY, Ha KOTO-
] poit NOBTOPSAIOT YCTPOHCTBO H JAeHCTBHE DHI-
yaxkHOTO peoctaTta (puc. 3-34). Jpe Jsamnbl
COeMHAIOT NapaJ/yieIbHO, 4YTOObI YBEeJHUHTb
BeJIMYUHY TOKA U Ce/aTh TeM CaMbiM 3aMer-
Hee H3MEHeHHs B MOKa3aHUAX aMmepMerpa
NPH H3MeHeHHH conpoTuBJeHHs. UToOb npH
00bsICHEHHH YCTPOHACTBA PbIYaXKHOTO PeocTaTa
yyalliuecss MOIJIM MpOCAeAHTb 0YTb TOKa,
HajJlo €324y 3a COHPaJAMH MOCTaBHTb Ge/biit
HACTOJIbHBIl 9KpaH (NPHKpPenuTb 6esblfl JHCT
OymarH), a Ha KJacCHO# I0OCKe HaYepPTHTb CXe-
Puc. 3-35. Cxema Brmoue- MY NPHOOPA, MOKA3aHHYIO HA pHCYHKe 3-34.
HMSl peocTaTa B KauecTse OGpaiialoT BHHMaHHe Ha noaGop peoc-
TIOTEHUHOMETpa. TaTOB MO MX MAaCHOPTHBIM JAHHLIM: BeJs HYU-
He TOJIHOTO COMpPOTHBJIEHHA, JONYCTHMOH CH-
Je ToKa. [losie3Ho COOGLIHTD HeCKQIbKO XaHHBIX O MPHOOpax, HaH-
GoJlee pacnpoCcTpPaHeHHbIX B IUKOIbHOH MpaKTHKe.

Tlocsie 3TOr0 IEMOHCTPHPYIOT BKJ/IOYEHHE PeocTaTa Kak AeNuTens
HalpsXKeHHs — NOTEHIUOMeTPa. YCTaHOBKY COGHpAalOT N[O CXeMe,
u300paKeHHOH Ha pucyHke 3-35. Ha peoctart ¢ conporusiernem 25—30
OM MojaloT MOoJIHOE HanpsKeHHe HCTOYHHKA TOKa — GaTaped aKky-
myaaropos 3HKH-10, a peryinpyemoe HanpsxkeHue, COCTaBJjisioiLee
TOJIbKO YacTb IIOJIHOTO, CHUMAIOT C MOJ3YHKA H OAHOrO M3 3aXKUMOB
peoctata. B KauecTRe Harpyskd BKJaiouatotT samny (3,5 B; 0,28 A).
JlaMma ¥ BOMBTMETP C JAONMOJNHHTEJAbHHM CONPOTHBJEHHeM Ha 5 Om
CAYXKaT HHAHKaTOpaMH.

Ilepemeliass noJ3yHOK peocTaTa, AEMOHCTPHPYIOT H3MeHeHHe Ha-
npsiKeHHs, KOTopoe oTMmeyaercsi fio BoiabTMeTpy. [lokasmiBaioT mpo-
NOPIHOHA/IbHOCTD CHHMAEMOro HANpPAMEHHs IJIHHE COOTBETCTBYIOLLEro
yyacTka peocrara. JIJifi 3TOro C3aid peocTata MOMELIAIOT JeMOHCTpa-
HHOHHBIH MeTP H OTMEYaloT NOJIOKEHHEe INOI3YHKAa M COOTBETCTBYIOLLEE
HanpsKeHHe.

ITpn BhiGOpe peoctaTa B KayecTBe JeJHTeNs] HANPsKEHHA U NpH-
MeHeHHS €ro B ONbITaX HeOOXOAUMO MMeTbh B BHAY, YTO HCTOYHHK TOKa
HCIBITBIBAE€T HATPY3KY HE TO/IBKO OT LlenH, NPHUCOSIMHEHHON K JeJTHTENI0
HalpsXKeHHs, HO M NpexJie BCEr0 Harpys3Ky, CO31aBaeMyl0 peoCTaTOM.
PeocraT noJixeH BhAepKHBaTh 6€3 3aMETHOr0 HarpeBaHHS HauGObLUIHI
TOK, BO3HUKAIOUMHA NPU MaKCHMaJbHbIX Harpyskax. IIpu stom compo-
THBJIEHHE Llelld, HA KOTOPYIO MOJAeTcs TOK C AeJHTeNs, AOIKHO ObiTh
Gosiblle, 4eM CONPOTHBJEHHE CaMOro peocraTa. B mpoTHBHOM cayuae
npH NpHGJIHIKEHHH NOJ3YHKAa peocTara K KOHIY ero o6MOTKH BO BHELU-
Heil IlelTH MOXKET BO3HHKHYTb TOK 3HAYUTEJbHO BeJIHUHHBI, TPHBOAALLUH
K HarpeBaHHIO H/M Jaxe K neperopaHuio oOMOTKH peocTara.

3. OsHakoMmJ/IeHHE C MarasuHOM CONpPOTHBJIEHHH B MOPSAKE MOBTO-
peHHs H MOATOTOBKH K NPAaKTHKYMY NMpPOBOIAT B dOpMe pellleHHS He-
CJIOKHOIO 3KCIIEDPHMEHTAJbHOrO YIpaXHEHHS 0 ONpeleseHHIO COMpo-
THBJICHHS NPH NMOMOLLM aMnepMeTpa H Bo/bTMeTpa. ONbIT BBHIMOIHSAIOT
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Ha YCTaHOBKe C JEMOHCTPAlLlHOHHBIM MarasHHOM COMpOTHBJEHHH (pHC.
3-33). B uenb mocJefoBaTe/IbHO BKJIOYAIOT aMIepMeTp C LIYHTOM Ha
1 A ¥ peoctaT, KOTOPBHIH CJAYXHT AJsl TOTO, YTOGE MOJay4yaTh CHJY TOKa
B lIeJIBIX JeIeHHAX ILKaJsbl H3MepHuTesbHOro npuGopa.

OOGBACHAIOT YCTPOHCTBO MarasvHa CONPOTHBJIEHHH M MNpaBu/a
obpauleHHs ¢ HUM. BKiodalor Kakoe-1H60 CONpoTHB/IEHHE (BLIHHMAIOT
COOTBETCTBYIOUIHH ILTENceb) U, YCTAHOBHB MPH MOMOIIH peocTara He-
06X0NMMbIH TOK, H3MEPSIOT BeJIHYHHY TOKA M HaMpsKeHHe Ha KOHIaxX
BKJIIOYEHHOTO conpoTtusierus. Ha ochoBanuu sakona Oma a5t yyacrka
el HaXONAT BeJNHYHHY 3TOro conpotusieHus. OHo Oymer 61HM3KO K
0603HauYeHHOMY Ha mpubope.

TToBTOPSAIOT ONBIT NIPH APYTHX BeJHYHHAX COMPOTHBJEHHH, a TaKXke
npH TOC/TENOBaTeJbHOM BKJ/IOUEHHH HECKOJbKHX COMpDOTHBJIEHHH.

O6pamaloT BHUMaHHE YYalIMXCA Ha BeJHUYMHBI JONMYCTHMBIX TOKOB
IJIS  COOTBETCTBYIOLIMX COMNPOTHBJIEHHH MarasiHa. 210 HEOGXOAHMO
YYHTHIBATb IIPU COCTaBJIEHHH 3JIEKTPH-
yeckoit uenu. Ilosesno npuBecTH He-
6oJbIIYIO TaGJHLY, KOTOpPas HMEETCH  |conporuanenue, OM Tonycruman
Ha JleMOHCTPAllMOHHOM MarasuHe Cco- g

NPOTHBJIEHHUH:
IMocne sToro mnokasbiBalOT OOIKH é 2
BHA J1a6OPaTOPHOrO MarasdHa COTpo- : 2

THBJIEHHI, C KOTOPHIM yuvaiiuecss GyayT
paboTaTb B IPAaKTHKYMe, H
OGBSICHAIOT npaBu/ia o6pa-
IIEHHA C HHM, HCMOJb3ys
CBeJleHHs! M3 TNPOBeJeHHOH
LEMOHCTpallVH,

ONbiT 126. 3ABUCHMOCTD
CONPOTUBREHMA
METANNMYECKKUX
nPOBOAHHKOB

OT TEMNEPATYPbI

O6GopynosaHnuet
1) npuGop ANA REMOHCTPAUMH H3-
MEHEHHS COTPOTHBJIEHHS MpPOBOA-
H#Ka NpH HarpeBaHuu, 2) Gara-
pes akkymyastopos 3HKH-10,
3) cnupToBKa, 4) NpoBoAa COelH-
HHTEJIbHbIE,

CamopenpHbil  npuGOp
(puc. 3-36) cocroutr H3 xe-
PEBAHHOA CTONKH BBLICOTOH
50 cM, mupuHolt 8 cM H
CMOHTHPOBAHHBIX Ha HeH
Jetajiefi: NaTpoHa ANA SVIeK-
Tpuueckoil Jamnnl Ha 6 B Puc. 3-36. JIeMOHCTpaUMs H3MeHEHHS
(n1aMna OT OCBETHTENA AJIi  CONpoTHBAEHHA NPOBOLHHKA TIDH HarpeBaHHM
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TEHeBO# MPOEKUHH), IBYX 3aXKUMOB /151 NOAK/IOYEHHS HCTOUYHHKA TOKa
¥ CMMPa/K U3 CTaJbHOH NpoBOJOKH Auamerpom 0,3—0,5 MM H AsHHOM
npu6ausureapHo 0,5 M.

Jetanu npu6opa CoelHHEHbI NOCAEA0BaTeIbHO TOJICTHIM NPOBOAOM,
H MeCTa coeHHeHHH UMEIOT XOpollHe KOHTAKThl. DTO YMeHbIlaeT obiiee
conpotuBieHue Leny. Yem 66abIlyl0 dacTb OOILETO CONPOTHBJECHHA
(BKJIOYast U HCTOYHHK TOKA) COCTaBJIsieT COMPOTHBJEHHE HarpesBaeMoi
cnypajH, Tem Jyyuie OyjeT NOJAydYarbCsl OMNBIT.

IToakmouKB HCTOYHHK TOKAa — 6GaTapelo akKKyMYJ/STOPOB — K 3aXKH-
MaM Ha cTofike, Ha6JII0/1al0T CB€YEHHE JIaMITbl. 3aTeM MOJHOCAT K CHpaJH
3a¥OKEHHYIO CIIMPTOBKY M 06palllaloT BHHMaHHe, KaK II0 Mépe Harpesa-
HUf POBOJIOKH JaMIla HaYHHaeT cBeTHTbCA ciaabee. Hakoneu, cBeyenne
cOBCeM MpeKpallaercsi, — 3T0 CBUAETENbCTBYET 00 yBeJHYeHHH COMpo-
THBJICHHS HaKa/NeHHOH CMUpaji MO CPAaBHEHHIO C CONPOTHBJIECHHEM XO-
JIONHOM.

Y6upaioT CMHPTOBKY M HaG/IOAlOT, KaK MOCTeNeHHO BOCCTaHaBJIH-
BaeTCs CBEUCHHe JIaMIhl: CIIHPadb OCTHIBAET M €€ CONPOTHBJIEHHE YMEHb-
1aercs.

OG6BACHAIOT y4allUMCS, YTO C H3MEHEHHEeM TeMNepaTyphl MeTallilu-
YeCKOro MNPOBOAHHKA MEHSAETCH CKOPOCTb TEMJIOBOTO JBHXKEHHU S HOHOB
KPHUCTANIMYECKO pelleTKH M YHCJIO CTOJKHOBEHHH 5JIEKTPOHOB C
HOHAaMH. JTO NPHUBOAMT K H3MEHEHHIO COMpPOTHBJEHHS NPOBOXHUKA.

ONBbIT 127. NOABOP LUYHTA K AMNEPMETPY U ROBABOYHOTO
CONPOTMBNEHUR K BONbTMETPY

O6opyXxoBanue: |) aMnepMmerp AEMOHCTDALMOHHBIA, 2) BOMBTMETP AE-
MOHCTpauHok kb, 3) 6atapes akkymyasropos 3HKH-10, 4) nsa peocrata — 30 OM,
5 A u 1000 Owm, 0,4 A, 5) masnoraGapuTHblii BHICOKOOMHBII peocTat Ha 20 KOM, 6) wyuT
caMofesbHbIii H3 MeJIHOH NMPOBOJIOKH, 7) BBIKJIIOUATEb JEMOHCTPALHOHHHA, 8) mpo-
BOAA COEJAMHHTEJIbHBIE.

1. Jins JneMOHCTpauMH IIYHTHPOBAaHMA aMIepMeTpa M H3MeHeHHs
NpeienoB H3MepeHHA NMpHGOopa COOHPAIOT YCTAaHOBKY 10 PUCYHKY 3-37.

Puc. 3-37. eMoHCTpauus WIyHTHPOBAHHS ammepmerpa.
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B uens nocsie0BaTeNbHO BKJIOYAIOT JEMOHCTPAIHOHHBIA aMIIepMeTp C
IUYHTOM Ha 3 A (3TOT npu6Op CHAYXKHT KOHTPOJIBHLIM) M HCCIELyeMblit
npubop ¢ caMoleNbHEIM IIYHTOM. B Kauecrse Broporo mpu6opa nph-
MEHSIOT TajlbBaHOMETP OT BOJIBTMETpaA.

HIyHT M3roTaBiHBalOT M3 MEIHOH MNpPOBOJNOKH AJAHHOH 270 MM H
nuamerpoM 0,7 MM; ee usrubator B Bujie 6yKBbl I1 ¢ ropusoHTa/ bHEIM
Y4acTKOM B 75 MM H CBOGOIHEIE KOHIbI NMOJXKHMAIOT IO, BHHTOBLIE 3a-
JKHMBl — CcpenHHil H ¢ o6o3HaueHueM «-r-». lllkany ana storo npu6opa
HaJllo MMEeTb TaKYIO e, KaK H Y KOHTPOJIbHOrO aMrnepMmerpa, T. e. ¢ 15
IeNeHUAMH H ouudpoBroii 0—1—2—3. Ee MOXKHO HaHeCTH Ha YHCTOH
NOBEPXHOCTH OJHOH M3 WIKaJ rajJbBaHOMETpa HJH BOCIOJIb30BaThCA
camoziesIbHO# WKanoi ¢ ouudppoBkoit 0—1—2—3. O6o3HayeHHe npH-
6opa 3aKpbiBaloT 6yMaxKHOH WTOPKO# ¢ HaAHuchlo «A», Il1a BK/IIOYEHUS
IIYHTa B LeNb NOJb3YIOTCH NPYKUHALLKUMY 3aKHMAaMH THNA «KPOKOLHI»
(or aBoMmerpa).

CHagasa pacnoJiaralor 3a’KMMbl Y TOPH30HTaJBHOTO yyacTKa LIyHTa
H BKJI0uYatoT ToK. [losib3ysick peocraToM, yCTaHABAHBAIOT BEJHUHHY TO-
Ka 0 KOHTPOJbHOMY npu6opy 1 A u Ha6mopator, 4To U Apyro npubop
noKa3uiBaeT Takxe 1 A.

O6pamalor BHUMaHHe yYalUlMXC Ha HEOGXOAMMOCTb NPaBHJBHOTO
BKJIIOYEHHS ILIYHTa: LieNb NMPHCOEAMHAIOT K IUYHTY, a He K nNpHoopy
(puc. 3-37, BBepxy). OTKJ/IIOYHB IWIYHT OT Npu6Opa, NO KOHTPOJLHOMY
amnepMerpy Ha6JIOAAlOT, YTO BeJHYHHA TOKA B LENH NOYTH He H3MEHH-
Jlacb, T. €. BeChb TOK HZeT I71aBHbHIM 06pa3oM uepes WYHT, CONPOTHBJ/IEHHE
KOTOpPOTO BO MHOTO pas MeHblle CONpOTHBJeHUus npubopa. ITapannens-
HOe NMOJKJII0YeHHe NPUGOpa K LIYHTY NMOYTH HE H3MEHsIeT BeIHYHHY TOKa
B UeNH, T. €. B npubop OTBeTBJAAETCA JMUIbL HeGoJbluas 4acTh OOLLEro
TOKa.

3Has o6uiuii TOK B uenu I 1 TOKH 4yepes WyHT /,; ¥ yepes rajibBaHo-
Merp [y, a Takxe YYHTHIBasi, YTO NPH NapaVieIbHOM BKJIOYEHHH TOKH
06paTHO NPONOPIHOHANBHEI CONMPOTUBJEHHAM, BHIBOAAT GOPMYJaY Aad
pacuera CONpOTHBJIEHHS LIYHTA:

rie R, — CONpOTHBJIEHNE ralbBaHOMETPaA, 1 — BeJHYHHA, NOKa3bIBAIO-
ujasi, BO CKOJIbKO pa3 TOK B oOuleil nenu 6oJblue TOKa, NPOXOASAIIETO
uepes raJbBaHOMETD.

Iocste 3TOro XeMOHCTPHPYIOT H3MeHeHHe Mpelesa H3MEpeHHs aM-
TnepMeTpa NpH H3MEHEHHM BeJMYHHBI CONMPOTHBJEHHS wyHTa. C sToOMt
LLeJIbIO NePeCTaBJIAIOT OHH H3 3aXKMMOB Ha CepeIuHy TOpH30HTAJIbHOTO
Y4acTKa NpOBOJIOYHOTO LIYHTa H Ha6JIOAAIoT, YTO NMOKa3aHus HCCaenye-
Moro npuGopa cranu B 2 pa3a MeHblue, T. e. 0,5 ouudpoBanHOrO Jene-
llmg, XOTS TOK 4Yepe3 KOHTPOJbHBIH NpPHGOP OCTalCs INpPEXHHM —

Tenepp uccaenyemolit npu6op no3poJiseT H3MEPATb TOK YyKe He IO
3 A, xax GbuIo paHblile, a B j3a pa3a GoJblle, T, €, 6 A,
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Puc. 3-38. [lemoncTpauus HoAGOPA AOMOJHHTEALHHX COMPOTHBJAEHHA K
BOJIBTMETDY.

3areM yMeHBINAIOT Npefiesl H3MepeHHs HCCIeAyemoro npubopa B
2 pasa. [last 5TOro 3a)KHMbl HepecTaBafioT NIPHONU3UTENLHO Ha Ceperu-
HBl BePTHKA/NbHbBIX y4acTKoB II-o6pa3sHoro MIyHTa H y6exAaloTCs, YUTO
YyBCTBHTE/NbHOCTb NpHOOpa Bo3pocia B 2 pasa. Ecanm npyxussmue
32)KHMBI NIOJKAIOYATH BOAH3H BUATOBHX 3aXKHMOB, TO UYBCTBHTE/IbHOCTD
npubopa yBenUYHTCH B 3 Ppasa.

2. Yro5bl NpoIeMOHCTPHPOBATH BO3MOXKHOCTh PACIIMPEHHS TIpeesioB
HM3MepeHHs BOJIBTMETpPA NpH MNOMOiNHM 106aBOYHOIO CONPOTHBJCHHA,
COGHpPAIOT YCTaHOBKY IO PHCYHKY 3-38. JIeMOHCTPAIHOHHBIA BOJLT-
METP C JOTIOJHUTEJbHLIM COIPOTHRJAEHHEM Ha 5 B nojxkiouaor K 3a-
JKHMaM noteHuHoMeTpa (peocrat Ha 1000 OM) H ycraHaBAHBAIOT BeJIH-
UpHYy HanpskeHus, Hanpumep 1 B.

B kauecTBe HcC/IefyeMOTo BOJIbTMETPA HPHMEHSIOT rajbBaHOMETD
ot amnepmerpa. K ero saxumaM — cpenHeMy H ¢ 0G03Ha4eHHEM «+» —
NOAKJIIOUAIOT NMepeMeHHb! pe3ucrop Ha 20 KOM. IIna storo ynoGHO
BOCHOJIb30BaThCSl KepaMHYECKHM De3HCTOPOM, YCTAaHOBJIEHHHIM Ha ma-
HeJIbKe C 3aXKUMaM{ 15 NOAKJIOYEHHS ero B Lenb H MOJ3YHKOM JJis
H3MeHEHHs BEJIHYMHBI CONMpPOTHBJEHHS,

llkany nnst uccrepyemoro npubopa yro6Hee clenarTh TaKoH ke, Kak
¥ Y KOHTPOJIBHOTO BOJIBTMETPA, T. €. ¢ ouudporkoit 0—1—2—3—4—5.
Ee M0XKHO HaHecTH Ha CBOGOAHOH (06paTHO#) CTOpOHe WIKa/bl rafb-
LaHOMETpa WJ/IH BOCMOJb30BaTheA uikatod 0—10 or ammepmerpa, 3a-
MeHHB ee ouuppoBKy. OGosHaueHHe npubopa 3aKpbBAOT GyMaxKHOM
LITOPKO#A C HAANHCHIO: «V».

Tlocne Takoii mpexBapuTeAbHONl TOATOTOBKH BKJIOYAlOT B LeRlb
H3MepuTe/bHbIe NPHOOPHL. [Ipy 5TOM NOI3YHOK HaNO MOCTABUTDH B TAKOE
nojioxkexye (MPHOIU3UTEABHO Ha cepeluHY), UTOObI NOKa3aHHA HCIIbI-
TyeMoro npubopa 6uiid 1 B, Kak 4 y KOHTPOJIBHOTIO.

3areM yBenHUUBaroT (H YMEHBIHalOT) BE/IHYHHY NOTIONIHHTE/ILHOTO
CONPOTHB/IEHHA M HaO/MONAIOT W3MEHEeHWe MOKAa3aHHHl HCIHLITYeMoro
npu6opa, XOTH KOHTPOJIbHLIA NPUGOp Bce BpeMs MOKA3bIBAeT HEH3MEH-
HYIO BeJIHUNHY HaNpsIKeHUA Ha AAHHOM ydacTKe IIellH.
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Puc. 3-39. YcranoBKa JJIsi IEMOHCTPALMH MOCTHKOBOH CXEMBl C PEOXOPLOM.

O6BsCHAIOT, YTO JOMOJNHHTENbHOE CONPOTHBIEHHE R, PaCCUHTHI-
BaloT No (popmyiie

Rion=Rg(n—1),

rie R, — CONpOTHBIEHHE BOJBTMETPA, 8 1 — YHC/IO, NMOKasbiBaiollee,
BO CKOJIbKO pa3 pacIUHpSAIOTCS Npejesibl H3MepeHns npubopa.

OMNBbIT 128. MOCTUK YUTCTOHA

O6opynoBanue: 1) peoxopi AeMOHCTPaRHOHHHI, 2) ranpBaHOMeTp Ae-
MOHCTPaIHOHHBI, 3) rabBAHHYECKHH 9/IEMEHT HJH aKKyMYJAATOp, 4) Marasan conpo-
THBJEHHH JEMOHCTDAaUHOHHHI, 5) peoctaT na 6—10 Om, 6) kumou Tezerpaduui,
7) npoBoja coeiHHHTeNbHHE, 8) AHKH-TOACTaBKH — 2 WT.

Ins neMOHCTpauuM ONbiTa COGHPAlOT MOCTHKOBYIO CXeMy € peo-
xopaoM (puc. 3-39). JleMOHCTpaUHOHHLI PeOXOpA NpPEeACTaBjseT Co-
Goft MuHEeHKY AJHHOH 1 M ¢ HaTsAHyTOH BROJb Hee Kaqu6GpoBaHHOMH Npo-
BOJIOKOH M3 KOHCTaHTaHa WJM MaHraHMHa. JIuHefiKa ycTaHaB/IMBaeTcs
Ha HOXKaX B FOPH30HTaJbHOM MOJIOXKEHHH H HMeeT XOpOLIO BHAMMbBIE
Aenenus. BRosib MpOBOJIOKM nepeMellaeTcss ABHXKOK, MMeIOWMA ¢ Hefl
HaJleXXHBIH KOHTaKT.

B KauecTBe HEH3BeCTHOTO COMPOTHBJIEHHS GepyT peocTaT €O CKOJb-
3SIIUM KOHTaKTOM. D10 no3BoJisieT ObICTPO MEHATh BEJHYHHY H3Mepse-
MOro CONpOTHBJEHHSA. FICTOUHHKOM NHTaHHS MOXET CJYXHTb OJHH
rajbBaHHYECKHH 3JIEMEHT HIH aKKYMYJSATOP.

Uro6bl OMNpeje/INTh BEJHYHHY HEH3BECTHOTO COMPOTHBJAEHHSA R,
BKJIIOYAIOT NMOJIHOCTBIO H3BECTHOE CONpOTHBJAeHHEe R B J€MOHCTpAIlHOH-
HOM MarasuHe, T. €. Bce wrenceau BuiHuMaior (10 Om). Ilon3yH ua peo-
XOpJie pacroJlaraloT Ha cepefiMHe JIMHEHKH M HaXHMalOT Ha KJIOY,
Ipu sToM cTpe/iKa OTKJIOHHTCA B TY HJIH APYTYIO CTOPOHY OT HYJISA.

223



Torpa nepeMewialoT ABHXOK Ha peoxopje BJEBO HJH BINpaBo H 10-
6uBaIOTCS OTCYTCTBHS TOKa B ranbBaHomerpe. Ilpu sTom HeoGxoxumo
HECKOJIbKO pa3 3aMKHYTb M Pa30MKHYTb LeNb KJIOYOM, 4TOObI TOUHee
onpeJieJIuTh TO NOJIOXKEHHE JIBHKKA, IPH KOTOPOM TOK B rajibBaHOMeTpe
OTCYTCTBYET H, CJe[oBaTe/bHO, MOTeHUHa bl B ToukaXx A u b paBHbl.
B 3toM ciyyae najeHust HanpspKeHMs Ha yyactkax R, M Ry, a Takke
R u R, COOTBETCTBEHHO PaBHBI MeXAy COGOH

— ll
R, L

MeHs0T Be/IHUMHY H3BECTHOTO COMPOTHBIEHHS B Marasuse, Ha-
NpHUMep BCTaBJAIOT LUTENCeNH B THe3ja Hax uuppamu / H 2, H onsTh
HaXOJAT MOJIOXKEHHe JBH)KKA Ha peoxopje, NpH KOTOPOM OTCYTCTBYeT
TOK B rasbBaHoMeTpe. Terepb 3TO NOJIOXKEHHUE NPH TOM K€ HEH3BeCT-
HOM COTIPOTHBIIEHHH OKa3biBaeTcs ApyruM. OJHaKO BeTHUHHA HeH3BecT-
HOTO COMPOTHBJ/IEHHS TIOJYyYaeTcsi TaKOH ke, KaK H B NepBOM cJydae.

BenuunHy conmpoTHB/eHHs B MarasuHe Hajio MOAGHPaTh Tak, YTOOLI
ona Gbuia 61M3Ka K BeJHUYMHE H3MepsieMoro. B TakoM ciyuae nosoxe-
Hue [BUKKA OKa3biBaeTcsi B CpelHeH Y4acTH peoxopja H IOTPeliHGCTH
n3MepeHuii GYAyT MHHHMaJbHBIMH.

B MOCTHKOBBIX CXeMaX, BCTpevalolluXcst B y4eOHOH JuTeparype,
HCTOYHMK TOKa OOLIYHO NPHUCOeNHHEH K KoHLam peoxopia A u b, a
rajbBaHoMerp — K ToukaM B u I'. OpHako Takoe pa3MelleHHe He
AB/AseTcsl 06s3aTeabHbLIM, PaBHOBecHe MOCTHKA He HapyllaeTcs, eciu
rajlbBaHOMETDP ¥ HCTOYHHK TOKa INOMEHSTh MecTaMu. Takofi crocob
BKJ/IIOYEHHs siBJIsieTcsl 6oJiee pallMOHANBHLIM: JiBe MapaJjiesbHble BeTBU
HMeloT G/IH3KHe N0 BeJUYHHE CONPOTHBAEHUS, BCIECTBHE Yero He repe-
rpy*aercst H He [leperpeBaercst IPoOBOJ peoxopaa. Kpome toro, KOHTaKT
NOJI3YHKa C MpPOBOJOM peoxopia BCe BpeMs HaxOJUTCA NoJ GOJbIIHM
HanpsiKeHHeM M, TaKUM 00pa3’oM, OKa3blBaeTcsi 6oJiee HaJeKHBIM.

2roT cnoco6 BKIOYEHHS NpUMEeHeH B NpaKTHKyMe B pafore ¢ MOC-
THKOM YHTCTOHA, Ha YTO W CJefyeT oOpaTHTh BHHMaHHE yyallHXCH B
HOpfAAKe MOATOTOBKH K MNPEACTOSIIEMY NPaKTHKYMY.

ONbIT 129. 3A4C M BHYTPEHHEE CONPOTUBAEHME NCTOUYHMUKA
TOKA. 3AKOH OMA Ang NONHOX UENH

O6opynosaunune: 1) BaHHA C SJEKTPOJAMH — TaJIbBAHHYECKHIT SJeMeHT
AEMOHCTDAUHOHHbIf, 2) BOJBTMETD JEMOHCTDALHOHHBIA C JOMONHHTENbHBM COMpO-
THBJIEHHEM Ha 1 B, 3) amnepmerp AeMOHCTpALHONHKI C wyHTOM Ha 1 A, 4) peocrar Ha
20 Om, 5) nBa myna, 6) mononuutesnibHoe conpoTusieHne 9 KOM, 7) BHK/IOUATENDb Je-
MOHCTPAaLHOHHMI, 8) mpoBoja CoeAMHHMTEJIbHBIE.

Tlepen onbiToM NOATrOTABIKBAIOT ra/ibBaHHUECKHH dJeMeHT (pHUC. 3-40).
B npospauHyio npsAMOYroJbHYI0 BaHHY Pa3MepoM NPHOIH3HTENbHO
24 X 2,5 X 10 cM HaJHBAOT pacTBOP CepHOM KHUCJIOTHI H ABYXPOMOBO-
kucJioro Kanus (100 vacreitH,0, 37 yacreit H,SO u 16 yacreit K,Cr;0,).

MeHblil U LMHKOBBIH 3/71€KTPOALI NPE/BAPUTE/ILHO OYHILAIOT HAMXKAAY-
HOH OGyMaroii.
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Puc. 3-40. TanvBamuueckur
9/MeMEHT  JIEMOHCTPalHOHHBbIH.

3areM 3/€KTPONBI YKPEMJSIOT B IJaCTMAcCOBBIX JepiKarensx ¢
BHHTOBbIMH 3a)kuMaMH [ U 2 1151 BKJIIOYEHHS 3jeMeHTa B Lenb. Ha
TaKHX XKe JepxKaTensx 3 u 4 yKpelieHsl JBa Iyna, cAeTaHHble H3 Me]l-
HOTO nposoja AuaMerpoM 0,8 MM B XJIOpBHHU/IOBO H3oasiuuH. C ofHOH
CTOPOHBI NPOBOJA H30MSLHSA cpe3aHa. Takue Hynsl MOT'yT GbITh ONYIIEHb
B PacTBOP M NOJABEAEHE! O4eHb 6IH3KO (Ha TOJIIMHY H30JSALHH) K IJIaCTH-
HaMm 3JeMeHTa. Jlep:kaTenn BMecTe C IIJIaCTHHAMH H LIyMaMH JIerko
CHHMAIOTCA M MOTYT OBITh 3aKpelJieHbl CHapyKU BaHHbI, KOT/Ja 3JIEeMEHT
He paboraer.

Jlnst onbiTa yCTaHOBKY € rajibBAHHYECKHM 3/1€MEHTOM COGHPAIOT 10
pucyHky 3-41 (cxema coeauHeHui oKa3aHa BBepxy). He 3ambikas uenn
KJIIOYOM, TIOMEIIAlOT Ha KOPOTKOE BpeMs B 3JeKTPOJIHT IMHKOBYIO H MeJl-
HYI0 IIaCTHHKH M OTMeYaloT noka3aHue BojbTMeTpa (1,02 B). Ilepe-
MEIAlOT 3JeKTPOAbl BHYTPH 3JeMeHTa O/ixke APYr K APYTy, a Takxe
MEHSIOT BeJHYHHY MOTPYKEHHS HX B 3JMEKTPOJIHT H BCAKHH pa3 Habuio-
JalOT, 4YTO MOKa3aHHUsi BOJIbTMETpa He H3MeHsIoTcsl. CliefloBaTeNbHO,
1,02 B — 310 HekoTOpas NOCTOsIHHAsi BeAWYMHA, XapaKTepH3yIollas
JaHHBIA HCTOYHHK TOKa M He 3aBHCSILAS OT ero reOMeTpHuecKHX pasme-
pPOB. DTy BeJNHUYHHY NPHHATO Ha3biBaTh DJIC HCTOUHMKA.

3aTeM 3aMBIKAIOT KJIOY W OTMEYaloT, YTO MO LeNH Moile] TOK, a

Puc. 3-41. Ycrauoska mnsa seegenus noustait 3AC H BHyTpeHHero co-
TPOTHBJIEHU ST HCTOUHHKA TOKA.

8 Saxas 438 . 225



Puc. 3-42. Cxema yc-
TaHOBKH [J151 I€MOHCT-
paunu 3akona Owma
NS MOJNHOH LenH.

BOJILTMETP MOKa3blBaeT Tenepb JpPYrylo, MeHb-
Wy BeIHYHHY — HanpsixkeHue, OcTaBnAs BHeU-
Hee CONPOTHBJIEHHE MOCTOSIHHBIM, H3MeHSIIOT CHOBa
NOJIOXKEHHE IVIACTHH B 3/IEKTPOJIHTE W HabJaiofatoT
3a [I0Ka3aHUAMH amIlepMerpa. ¥YCTaHABJIUBAlOT Ha
OMnbITe, YTO BEJIMUMHA TOKA B LeNM H3MeHseTcs.
310 CBfI3aHO C H3MEHEHHEM CONPOTHBJIEHHS MeXAy-
[J1aCTHHAMH, T. €. C H3MEHEHHEM TOJIbKO BHYTpEH-
HEro COTMPOTHBJIEHHUSI 3JleMeHTa, TaK KaK BHeMHAs
Lenb OCTaBajach HeU3MEHHOH, YBEJHUHBAIOT WJIH
YMEHbBLIAIOT BHELIHee CONpPOTHBJEHHE H 06paliaioT
BHHMaHHe Ha M3MEHEHHs BeJHUYHHBI HaIpAKeHus
Ha 3aXKHMMaX HCTOYHHKA TOKa.

INpomosmkast OmMuIT, H3MEPSIOT OJHOBPEMEHHO
NajieHue HaNpsxKeHHsl Ha BHEIUHeM H BHYTPeHHeM
y4acTKax ulenu. B kauecTBe BTOpPOro BOJILTMETDA

Ha | B 6epyT ranpBaHOMeTp OoT ammnepMeTpa (iIKajna ¢ OLH(POBKOH
0—10) 1 moaKJ/IOYAIOT K HEMY HOTIOIHUTENbHOE conpoTuBaeHHe 9 KOM.
10T BOJBLTMETP NPHCOENMHSOT K imynaM, IlpuHnunuanbHasg cxema
CoeIMHeHHH NOKa3aHa Ha PHCyHKe 3-42.

3aMKHYB LleNb,

BBOJAAT TaKO€ COMPOTHBJ/ICHHE peocrara, uTQOBI BOJIBT-

MeTp V; Ha BHelllHeM yyacTKe NMoKasmiBaJ, Hanpumep, 0,9 B, u otMe-
YaloT NMOKa3aHHe BoJLTMeTpa V,, Kotopoe paBHo 0,12 B, 3areM ymens-
LIAIOT CONPOTHB/IEHHE HAarpysku, YTOOBl HanpsiXKeHHe, NMOKa3LIBaeMoe
BosibT™MeTpOM V;, 6nu1o 0,8 B. Ilpu stom BoabsTMeTp V, mokasbiBaer
0,23 B. Takum o6pa3oM Je/aloT HECKOJbKO H3MEePEeHHH H Pe3yJbTaThl

3aNHCHIBAIOT Ha KJACCHOH JocKe B TaGJaHLLY:

Ne Iapenne nanpsikenusi | ITagenue nanpsxenus Bo | [Tapenne HanpsKeHus BO
ONbITOB BO BHewHeR uenu U,, B| BHyrpenneit uenu U,, B Bcelt uemu, B

1 0,9 0,12 1,02
2 0,8 0,23 1,03
3 0,7 0,31 1,01
4 0,6 0,42 1,02
5 0,5 0,51 1,01

Cpeznee: 1,02

N3 Tabauumn BHIHO, YTO CyMMa najeHui HanpsAxXeHHA Ha BHEUIHEM
M BHYTPEHHEM YyuaCTKax Lend B npenenax JO0NYyCTHMbIX norpeumoc*reﬁ
onbiTa €CTb BE/IHYHHA TMOCTOAHHAsA U paBHas SﬂeKTPOABH)KyH.Leﬂ CHJIE

HCTOYHHKaA.

CiefioBaTelbHO,
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Orciona Mo/y4aioT MaTeMaTHYeCKOe BhIpaxkeHHe 3akoHa OMma jas moa-
HOH LenH
1=-£t_,
R 47+
rae E —O3IC, r — BHyTpeHHee CONMPOTHBNEHHE HCTOUHHKA TOKa,
R — conpoTHB/IeHHe BHElIHEH UEMNH.

ONbIT 130. BABUCUMOCTb HANPAKEHMUS HA 3AXKMMAX UCTOUHUKA
TOKA OT HATPY3KHM; ONPERENEHME BHYTPEHHEFO CONPOTHUBIIEHMUA
UCTOUYHUKA

OGopynoBanwue: 1) gsa-Tpu rajbBaHHYECKHX 9JeMeHTAa MJHM Gatapes
KBC-0,5, 2) BombTMETpP [EeMOHCTPaUHOHHBIR, 3) aMmepMeTp AEMOHCTDALHOHHHI €
wyHnToM Ha 1 A, 4) peoctar Ha 20 Om, 5) BHIK/IIOYaTe/Nb AeMOHCTPAUHOHHbII, 6) 1poBoO-
Jla COeRHHHTEJIbHELE.

CoG6HpaloT 3/1eKTPHYECKYIO Lenb Mo cxeme, W306paxKeHHOH Ha pH-
cynke 3-43. lanbBanuuyeckue 31eMeHTHl COeJHHSIOT MOCAEL0BATENLHO
HIIM TIOJIB3YIOTCA cBeeH Gatapeeit oT KapMaHHOro Qoraps.

Cravasa usMepstoT BoabTMerpoM DJIC HCTOYHHKA (MPU PA3OMKHY-
TOil LeMH) K 3aNHCHIBAIOT ee Ha KJIaCCHOH JocKe. 3aTeM 3aMbIKaloT Lenb
1 00palaoT BHUMaHHE YYaluIuXCcsl, YTO BOJIBTMETP TeNepb MOKa3hiBaeT
MeHbllle, T. €. MajeHHe HampskeHHs Ha BHewHed uenu. IIpu moMouwu
peocrara H3MeHSIOT 4—5 pa3 3HaueHHSl HArpy3KM M NMOKa3aHHA aM-'
nepMeTpa M BOJBTMETPA 3aNMUCHIBAIOT B TabJHILY: '

LA | 0 0,2 | 04 | 06 08 | 10
UB | 45 41 | 36 | 32 28 | 24

ITo pesynbraram omsita cTposT rpaduk (puc. 3-44) 3aBHCHMOCTH Ha-
NpsXKEHHS OT BEJHYUHBI TOKA B 3JEKTpHYecKoil uenu. JonoJHuB rpa-
(MK ropusoHTtaibHON npsMoi E = const,
OCBACHAIOT y4YallMMCH pacrnpeieieHHe Ha-

NpsXeHHH Ha BHeIUHeM H BHYTPeHHeM yuacT- @—
Kax uenu. JIns mo6oro 3HaueHus: TOKa B npe- [
lenax rpaduka opuHara 0 HaKJIOHHOM npsi-
MOfi jaeT 3HaueHHe NaJeHHS HaNpsKeHHus ll‘l
Ha BHemwHell nHenH (Uyen), @ OTPE3OK OT |
Hee 0 ropu3oHTanbHOH npsmoit E = const
NOKa3kBaeT MaJeHne HanpspKeHHS Ha BHYT-
penneit uenu (U,yy,p). [pu 3TOM cymma na- A
JeHHH HanpsKeHHUs ocTaercs BeJHYHHOH MoC-
TOAHHOH. D10 OBIIO NMOKAa3aHO B IpefbLy=- !
m,exvl:_I OTbITE.

POJO/IKHB HaKJOHHYIO PAMYIO JI0 liepe-
CeyeHHS C TOPH3OHTAJIbHON OCBHIO KOOPAHHAT ;’l’; ;:g;mcgﬁ;!‘: s
(rouka A), MOXHO HAHTH BEJHUHHY TOKA KO-  cymoctn Hang’ﬂm“u He-
POTKOro 3aMblKaHHA. Hanpmxeﬂne Ha 3a- TOYHHKA TOKA OT HarpyskH.
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Puc. 3-44, Tpaduk sa-

yst BHCHMOCTH  HaTIpsixe-
HHSI Ha Harpyske OT Be-
5t E=Const JIMYHHH TOKA B LENH
4l ~
Uﬂﬂymp.
3t
2} S~
Usnewn. S~
1+ ~~ -
i L =~ S~ A
0 02 04 06 08 10 LA

JKMMaxX HMCTOYHHKA B 3TOM CJlyyae CTaHOBHTCS pPaBHBIM HYJIO, a TOK
JIOCTHraeT CBOEr0 MaKCHMaJ/bHOTO 3HayeHHd, ONpeae/sieMOro BesaHuH-
HOIl BHYTPEHHETO CONpPOTHBJIEHHS HCTOUHUKA.

O6bscHAIOT yyaluMcsl, NoueMy KOPOTKOe 3aMblKaHHe NpeJCTaB/seT
pas/MUHYIO OMacHOCTb AJiA pasHbIX MCTOYHMKOB ToKa. Hampumep, y
TaJlbBaHHYECKHUX 3/leMEHTOB BHYTpDEHHee CONpPOTHBJEHHE HMeeT 3a-
METHYIO BeJHMYHHY, TO3TOMY TOK KOPOTKOTO 3aMbIKAHHS y HHX CPaBHH-
TeJIbHO HeGOIBbUIOH. ¥ aKKyMYJISITOPOB Ke BHYTpeHHee CONpPOTHBJEHHE
mano (nopsaka 0,1—0,01 Om), no3ToMy TOK KOPOTKOrO 3aMbIKaHHS Y
HHUX GOJbLIOH M MOXKET NPHBECTH K pa3pyLIEHHIO IIacTHH,

[MonyueHHble sKCHEDPHMEHTANBHO YHCJAEHHbIE NaHHbE JJA TMOCTpOe-
HHA rpadHKa AT BO3MOXKHOCTb ONpee/uTh BHYTPEHHee CONPOTHBIIe-
HHe HCTOYHHKA. DTHM CJeflyeT BOCNO/b30BaThCsl W IaTh yyaluluMcs Ta-
KOe 3ajlaHHe B KayecTBe IIOATOTOBKH K JafopaTopHoil pabore Ha 3Ty
TeMy.

OMNblT 131. COEAUHEHME DNIEMEHTOB B BATAPEU

O6opynoBaunue: 1) TpH OIMHAKOBHIX Ta/IbBAHWUYECKHX S/NEMEHTa HJH
Tpu akkymyasropa HKH-10, 2) sonbT™eTp nemoHcTpaumonHbll, 3) HPOBOAa COEAH-
HHTe/IbHEIE.

Ton6upator 3apaHee Tpu aneMenta ¢ ogunakosbiMu DIC. IMoakaio-
4aloT BOJIbTMETP NMOOYEPESHO K 3aXKHMaM KaxKIOTO 3/IeMeHTa H H3MEPSAIOT
ux JIC. B pesyabrare usmepenu#t nosmyvaior E; = E, = E;. |

3areM COeAHHSIIOT /1eMeHThI B 6aTapelo NOCJIe[0BaTebHO U H3MEPSIOT
SIIC 6artapen:

E6a1‘ = El + Eg + ES’ HWIH Eﬁaw = nEM.

CoefMHAIOT 3/1eMeHTHl B 6aTapeio napal/ielbHO U ONATbh H3MEPSIOT
9IIC, koropas Tenepb okasbiBaercsi pasHoii DAC oxHoro sieMeHTa:
Eﬁar = Ean'
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Puc. 3-45. DneKTpONPOBOAHOCTb BOAEI H DPAcTBOPOB COJMH H KHCJOTHL

BryTpeHHee conpoTuB/ienne 6aTapeu HENOCPEACTBEHHO He H3MepSIOT,
a BEIUMC/AIOT npu nomoiu 3akoHa Oma. Ilpu nociefoBaresibHOM COENH-
HEHUH 0000IeHHbI 3aKoH OMa 1JIs IMOJIHOHM LeNH 3anHChiBaeTcs TaK:

nE

= o,
R+ nr
rze E — 3JIC Garapen, a nr — ee BHYTPeHHee CONPOTHBJIEHHE; NPH
napaJlieIbHOM COeAHHEHHH:
E
[= ———,

r
R—l—:

rie L — BuyTpennee conporuBienue Garapeu.
n

§ 3. SNEKTPUYECKMA TOK B IJIEKTPOJIUTAX

ONBbIT 132. CPABHEHUE DNEKTPONPOBOQHOCTH BOLbI
U PACTBOPOB COJSIM U KUCNOTHI

OGopynoBsanue: 1) naHenpka c AByMsi 9JI€KTPOAAMH, 2) CTAKAHBI XUMH-
YecKHe C AMCTHJIIHPOBAHHOM BOJOH — 3 IUT., 3) CO/b OBaDEHHAs U NECOK CaxapHblii—
5—10r, 4) pacTBop cepHOH KUCJIOTHE B IpobHpKe, 5) aMna snexTpuyeckas 15—25 Br,
127 B na moncraske, 6) nuneTka, 7) WITaTUB YHHBEPCAJbHbIil, 8) 1a/104KA CTEKJIAHHAS,
9) nposoaa coeauHHTenbHble, 10) MPOBOAHHK COENHHMTENbHbI HA H30MMpYIOLLei
pyuke.

Co6upalioT ycTaHOBKY 10 pHCYHKY 3-45. [TanesbKy ¢ AByMSI 3J1eKTpO-
IaMH U3 aTIOMHHHEBO! NPOBOJIOKH AUaMETPOM 4 MM 3aXKHMAIOT B JlaNKe
WTaTUBa. D/IEKTPOAbl COEAHHSIOT MOC/IE0BATEbHO € JaMNol HakaJu-
BaHHA H BKJ/IOYalOT B CeTh NepeMEHHOro ToKa HanpsikeHueM 127 B.
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CHayaja TIOMELIAIOT 3JeKTPOJsl B CTakaH C JIUCTH/IIMPOBAHHOH
BOJOH H OOHApY:KUBAIOT, YTO JaMNla He cBeTHTCS. JIMCTHWILTHpOBaHHas
BOJa He NPOBOJMT 3/eKTpHuecKHil ToK. UTo6bl y6efUThCs, UTO HA 3JleK-
TPOJaX HMeeTc HanpsiKeHHe, COeJUHSIOT HX NPH MOMOILM NPOBOJHHKA
Ha usoaupytoies pyuxe. Jlamna saropaercs.

Ilocne storo pacTBOPSIOT B BOJAE HEMHOTO MOBapeHHOH COMH H
Ha6oal0T NOsIBJIeHHE CBeYeHHs JaMIibl, CHayasla cjaboe, a N0 Mepe
JobGaByenus conu GoJiee spKoe.

3areM JeMOHCTPHUPYIOT 3JIEKTPONPOBOJHOCTD pPacTBOPa KHCJOTHI,
Jas aroro 6epyT ApyroH crakaH ¢ YHCTOH AUCTH/IJIHPOBAHHOH BOJOH H,
J06aBJIsASt MO KaMJAM U3 MHIETKH PacTBOpP CepHOM KHCJIOTH, JeMOHCTPHU-
PYIOT, KaK TOCTENeHHO JiaMNa HauHHaeT CBeTHUTbcsl Bce sipye. Ombit
NOKa3bIBa€T,YTo ¢ YBeJHYEHHEM KOHIEHTPAIlHH PacTBOPa YBEJIHUHBAETCA
YHCJIO NHMCCOLHHPOBAHHBIX MOJIEKYJ WJH HOHOB, T. €. pacTeT YHC/IO
HOCHTeJIeH 3/IeKTPHYecTBa.

Onnako He Bce pacTBOPEHHBIE B BOJIe BellecTBa AHCCONUHPYIOT. HTo-
6bl y6enuThcsl B 3TOM, B TPeThbeM CTaKaHe C JHCTHJJIHDOBaHHOH BOJOH
pacrBopsiioT 1—2 yaiiHble JIOXKKH caxapa W HaG/IIORaloT 3a JaMIoi,
KOTOpasi B NpPOJOJIKEHHe BCero ONbITa He 3aropaercs.

HakoHel, IeMOHCTPHPYIOT ClaGyi0 3/JE€KTPONPOBOAHOCTb OGLIYHOM
NUTHEBON BOJIBI, B KOTOPOH BCerha HMeeTcst HeGOJblIoe KOJHYEeCTBO
pacTBOPEHHBIX COJIeH.

ONBbIT 133. ABMIKEHUE MOHOB B INEKTPMHECKOM MONE

O6GopynoBauue: 1) nnactuHka creknasHuas 120 X 150 MM ua wraTuse,
2) ABa SneKTPoAa € MPYMHUHSALMMH SaXKHMaMH, 3) BHUIPSMHTENb YHHBEDCAJbHbIM,
4) Gymara ¢uabTpoBaNbHasA, b) 3A€KTPONUTH: PACTBOP NOBAaPeHHON COMH B IJIOCKOK
KIOBeTe ¥ aMMHauHblii PacTBOp XpoMara Mefin B npoGupke, 6) ocBeTHTE/b AJs TEHEBOM
TIpOeKIHH, 7) NPOBOAA COEAMHHTEIbHHLE.

Ilens onpiTa — NOKa3aTh OJHOBPEMEHHOE JBHXKEHHE B 3/TEKTPHUECKOM
noJie Kak IOJIOXKHTEIbHO, PAK M OTPHILATe/IbHO 3apsiKEeHHHIX HOHOB.
JL1s1 sToro Hau6oJsiee MOAXOASLLUM /IEKTPONIUTOM SIBJISIETCS aMMHAYHBIH
pactBop xpoMara mexu [Cu (NH;) ICrO,. B pacrBope 3ta KoMmnaekcHas
COJb AHCCOMHPYET Ha NOJOKUTENBLHO 3apsKEeHHbIe HOHbI MeJIH Cu(NHg)%*
TEMHO-CHHEr0 [[BETa M OTPHULIATEJbHO 3apsiKeHHble HOHBI KHUCJIOTHOTO
ocrarka CrO; ~, uMmerouiye XeJnTYyIO OKpackKy.

Ecau xpomata Meau Her, TO MOXKHO NpPHUFOTOBHTb PacTBOp 3TOM cO-
Ju. K HacbilleHHOMY pacTBOpY XJIOPHOH MeIH NMPH/IUBAIOT HACKILEHHbIH
pacTBOp XpomaTa Kaaus. Breimajaromuii 0cafiok pactBopsioT B 25-mpo-
IIeHTHOM DacTBOpE aMMHaKa, NPHOaBjass ero HeGOJbIIMMH TOPLUSMH
JO HCUYEe3HOBEHHS OCajlKa.

Jns neMoHCTpauum ONBITa COGUPAIOT YCTAHOBKY IO PHCYHKY
3-46. Ha creknsiHHYI0 mulacTHHKY I/, YKpeNJIEeHHYIO B JlalKe IUTaTHBA,
HaKJaJpIBalOT GUIBTPOBaJbHYI0 GyMary 2, CMOYEHHYIO B pPacTBOpe
NOBapeHHOH cos. 3areM GepyT Y3KYyIO NMOJOCKY (HHJIBTPOBATbLHON Gy-
Maru (7yuiie B HECKOJIbKO CJIOEB) H, CMOYHB €€ B paCTBOpe KOMIJIEKCHOH
COJIH, MOMEIMIAIoT mocepeluHe ¢UILTPOBaNbHOA Gymaru 3.

230



CnpaBa u cieBa Ha Gymare
3aKPEIVIAIOT  3JeKTpoinl 4
¢ TNpYXUHALHMH  3aXHMa-
MU, KOTOpDHlE COEJHUHSIOT C
YHHBEPCAJIBHBIM  BBITIPSIMHTe-
JeM (3axumbel =250 B).

BK/IIOYHB BLIIPAMHTENb H
yCTAHOBUB C TNOMOLIBIO PYYKH
MOTEHIIHOMETpa MOYTH MOJIHOE
Hanpsixenue 250 B, o6pamator
BHHMaHHE y4allUXCd, Kak OT
cpelHeHl TOJIOCKHM, HMeloled
3eJIEHYIO OKpacKy, NOCTeNeHHo
HaYMHAeT PacnpoCTPaHATHCA
KEJITOH MOJIOCOH B cTOpoHy Puc. 3-46. [luikeHue HOHOB B SJeKTpHueC-
aHOJla OTPHUATENbHO 3apsiKEH- KOM fioJe.
uple uoHbl CrO3~, a B cTO-
pOHY KaToja — CHHUM (POHTOM TNOJIOKUTENIBHO 3apsiKeHHBIE HOHBI
Cu(NHyf .

Menee BbIpasuTeNbHO OMHCAHHbIA OMBIT MOXKHO NPOJAEMOHCTPHPOBATh
Ha TOH JKe YCTaHOBKe, BOCIOJIb30BABLIMChH DACNpPOCTPAHEHHBLIMH B
(H3HTecKuX KabuHeTaxX PacTBOpPaMH MeJHOIO Kylnopoca H JBYXpOMOBO-
kucnoro Kanmusa K Cr,0,. B aTomM ciyyae Ha puabTpoBaibhHyto 6ymary,
NPONHTAHHYIO PacTBOPOM [0BapeHHOi COJIH, HaKJ/aJbBalOT ABe Yy3KHE
noJIocki (uAbTPOBaNbHONH OyMaru: OXHY, CMOYEHHYIO B pacTBope
CuSOy,, a apyryio — B pacrBope K,Cr,O;. OTH NMONOCKH MOAXKHMAIOT
ToJ, 3JIeKTPOJbL: ¢ MEIHBIM KYNOpPOCOM — Y aHOJa, a C IBYXPOMOBOKHC-
JIbIM KaJiieM — Yy Katofa. IIpu BKIIOUEHHH HampsiKeHHS Yike depes3
HECKOJIbKO CeKYHJ HalJlo/laeTcsl nepeMelleHe XOpOLUO 3aMeTHOH XKeJl-
TOH I0JIOCHI OT KaToja K aHOAY H c1a6o oKpalleHHOH cHHell — OT aHoAa
K KaTony.

O6paiaioT BHUMaHHE Y4allMXcs, YTO IIMPHUHA OKpAalIeHHBIX MOJIOC,
o6pasoBaBiIMXCS 3a ONpe/iesieHHoe BpeMsl HaG/oeHus, HEeOXAHHAKOBa;
3TO MO3BOJISIET ClleslaTh 3aKJIOUeHHe O Pa3sHOH CKOPOCTH IBHXKEHHS
Pa3/HYHLIX HOHOB. ;

Yro6bl yay4wsTh ycJIoBHA Hab/mogeHHus 3a pacnpocTpaHeHHeM IBeT-
HbIX MOJIOC NPH IEKTPOJIHN3E, NOJE3HO CMOYEHHYIO 6yMary Ha CTeK/sH-
HOH TJIaCTHHKe MOACBETHTb, BOCMOJIb30OBAaBIUHCh OCBETHTE/NEM JJIS Te-
HeBo# mpoekuuu (puc. 3-46). Ero MoxHO yKpenuTh Ha LITaTHBe, HEMHO-
o c6OKY HJIH CHH3Y, 4ToObl NMPAMOH CBET He MoNajiaJ B IVla3a ydaluxcs.

O N bl T 134. UBMEHEHME 3JIEKTPONPOBOAHOCTH SNEKTPONMTOB
NP HAFPEBAHMU

O6opynoBaunue: 1) namenpka ¢ ABYMS 3JEKTPOZAMH H3 aJOMHHHEBOIl
POBOJIOKH, 2) CTAKAHYHK XHMHUYECKHI C NOAKHCJeHHOH BONOH, 3) /amna snexTpu-
Beckas 15—25 Bt na noactaske, 4) WTAaTHB YHHBEPCANbHBIY, 5) ra3oBas ropesika M/
cnuproBka, 6) mnpoBoja COeAHHHTEJIbHBIE.
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Puc. 3-47. DneKTponpOBOAHOCTL CTGKJA NPHW HArpeBaHHH.

CobupaloT ycTaHOBKY, KaK H306paxkeHO Ha pucyHKe 3-45, H
BK/IOYAIOT TOK. Bony B crakane 3apaHee MOAKUCHASIOT (NyCKalOT He-
CKOJIbKO KamneJb CepHOH KHCJOTHI) TaK, 4TOGbl NPH NOTPYKEHHH B Hee
3JIEKTPOJIOB BOJIOCOK JIaMIibl CJlerka HaKajHBaJCs.

Ilocnie sToro mojcraBASIOT MOJ CTaKaH 3aXCKEHHYIO Ta3oBYIO ro-
PeJKYy HJIM CIHPTOBKY (MpH HEGO/IBbLIOM CTaKaH4HKe) H HabJiofaror,
KaK 10 Mepe HarpeBaHHs 3/eKTPOJIHTa JlaMIla HauHHaeT BCe spue CBe-
THTBCS.

Takum o6pa3oM, ONLIT NOKa3blBaeT, YTO CONPOTHBJEHHE 3JIEKTPO-
JINTa C TOBLILIEHHEM TeMNepaTyphl yMeHbLIAeTCsl (3/1eKTPONPOBOJHOCTD
yBennunBaercs). OGbscCHAIOT HabMOfaeMoe fBJIEHHE YCHJIEHHEM MNpH
HarpeBaHMH npollecca AHCCOLHALNY U yBeTHYeHHEM NOJBUKHOCTH HOHOB
BCJIEICTBHE YMEHBIUEHHS] BA3KOCTH KHJIKOCTH.

O NbiT 135. SNEKTPONPOBOAHOCTb CTEKNA NPU HATPEBAHUH

O6opynoBanue: l)crekasuHas nanouxa Hiau Tpy6ka aanuol 10—15 cu,
Jauamerpom 5—7 MM, 2) mamna ssektpuyeckas 100—150 Bt Ha moacraBke, 3) wratus
yHHBEpCaJbHBI, 4) TOpesiKa rasoBas HJIH CNHPTOBKA, 5) IBa KyCKa MeZHON NpOBO-
Jokn auamerpom 1—1,5 MM, 6) npoBoza coeHHHTENbHBIE.

YTo6el NpPOAEMOHCTPHPOBATL 3JEKTPONPOBOAHOCTb CTEKJa (TBep-
Iblii 3/MEKTPOJIUT) NPH pasMAryeHHH, COOGHPAIOT YCTAHOBKY MO pH-
cynky 3-47. Ha cTexnsiHHYIO Ma/louKy MJIOTHO HaBHBAIOT B ABYX MeCTax
MEeJHYI0 NPOBOJIOKY No 4—5 BHTKOB. MeAy CNHUpalsiMH OCTaBJSIOT
npocrpanctBo B 10—15 mM. CBoGoaHble KOHLbI MPOBOJIOK COEXHHSIOT
yepe3 JlaMlly HaKa/lMBaHHUA C OCBETHUTEJNBbHOH CeThbI0 M O6GpaulaloT BHU-
MaHMe ydalluXcs, YTo Jiamna npH 3ToM He roput. CTekJo NpH oGRYHOM
TemnepaType SIBAAETCA XOPOIUHM H30JATOPOM.

ITocne sToro nocreneHHO NpPOrpeBalOT CTEK/ISHHYIO NaJOYKy B
NpPOMEXYTKe MEXKAY HaBHTHIMH NPOBOJIOKaMH H JOBOASAT ee 10 KPaCHOro
Kanenus. OG6paualoT BHHMaHHe, YTO NajoyKa pasMsArdaercsa (oHa
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nporu6aerca noj AeficTBHEM COGCTBEHHOMN TSIKECTH) M JiaMila HauHHaeT
CBETHTbCA, YKasblBasd Ha 3JEKTPONMpPOBOJHOCTb CTEKJa B TAKOM COCTOsA-
HHH.

IpunepxxuBasi CBOGOAHBIA KOHEll CTEK/ASHHOH MNAloyKH pyKoil,
otcTaBsAT ropeaky. OaHako crek/so He ocThiBaer. Temepb OHO pa-
30rpeBaeTcs NPOXOASLIMM Yepe3 Hero TOKOM. AKKYPaTHO BHITATHBAs
WM CXKHMasi PasMATYEHHYIO NaJIOYKy, MOXKHO TNOANEPKUBATH NOpPEHHE
JaMIbl B TeyeHHe [JIHTebHOTO BpPEMEHH.

O6bacHsior HabmoaeMoe SIBJ€HHE HOHHOM MPOBOAMMOCTBIO CTEKJ/A
NpH €ro paciuiaBjeHuH.

OMBbIT 136. INEKTPONIMU3 NOAKMCNAEHHON BOAbL. 3AKOHbI MAPAAESR

O6opyanoBadHue: 1) rasosbfi BoabTaMeTp, 2) aMnepMeTp AEMOHCTPALHOH-
Hblii ¢ WwyHTOM Ha | A, 3) uachl, 4) coeHHHTe/IbHEE NPOBOAA, 5) METp AeMOHCTpauHon-
HbIA, 6) CIHYKH.

lazoBbifi BosbTamerp (npubop lojmaHa), NpegHasHaueHHBLIA A
3JIEKTPOJIN3a BOJB, COCTOMT H3 TPeX coobuiatomuxcs Tpy6ok (puc. 3-48).
JlBe U3 HHX MMEIOT BBEpXY NMpHTepTHE KpaHbl /, a TpeTbsl — BOPOHKY
wapoo6pa3Hoit popMel 2. DIEKTpoAE! 3 U3 IJIaTHHHTA BNasHbL BHH3Y
TpyGOK, NpeiHa3HaYeHHbIX AJs coOHpaHuA rasoB. OT 3/1eKTPOJOB Clie-
JaHbl BHIBOJAB K BHHTOBBIM 3a)KHMaM, YCTaHOBJIEHHLIM Ha OCHOBaluu
npuGopa AJs TNOAK/IOYEHHA K HCTOYHHKY MOCTOSHHOIO TOKa.

Uepe3 wmapoo6pasHyio BOPOHKY B NMPHGOP MPH OTKPLITHIX KpaHax
HaJMBaOT NOAKHCIeHHYo Boay (10—15-npouentheiit pacrsop H,SO,)
TaK, uToGHl OHA 3anojHuIa o6e TpyOGKH O KpaHOB, f0C/e 4ero KpaHsl
3aKpHIBAIOT H IMOJKJIOYAOT NPUGOp Yepe3 aMmepMeTp K HCTOUHHKY
MOCTOSTHHOTO TOKa — BBINPS-
MHTEJIIO 3JIeKTpOopacnpeseay-
TeapHoro iura. Ha atom
3aKaHYHBAaeTCs MNOATOTOBKA
npubopa.

¥YcraHaBaMBalOT BeIHYH-
Hy TOKa NpUOGIU3UTE]bHO
0,4—0,5 A u onHOBpeMeH-
HO C BKJIOUEHHEM 3JI€K-
TPHYECKOH IleNH 3aMeyaioT
Bpemsi no yacaM. Korzaa Ha
Karone cobepercs npHOIH-
3UTeNIbHO 2/3 TPYOKH BOAO-
pOAa, TOK BBIKJIIOYAIOT H
OTMEYaloT BpeMs OKOHYa-
Hust onbita. OGpauialoT BHY-
MaHHue, 4YTO KHCJIOpOAa Ha
aHojie MoJiyyaercs B 1Ba pa-
3a MeHblle.

Ilocne 3toro uccaepyor
o6pasoBasbLunecs rassl. Octo-
POXHO NPHOTKpHIBas KpaH, -

Puc. 3-48. 2aektpoaus
NOAKUCJIEHHONH BOJRL
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BHIMYCKAlOT BOJAOPOJA B ONPOKHHYTYIO HaXx KpaHOM mnpoG6HpKY.
3aTeM TNONHOCAT CHH3y NPOGHPKH TOPALLYI0 CMUYKY H  CIKH-
raioT BOJOPOA, KOTOPLIH B CMECH C KHCJIOPOJOM BO3ayXa oOpasyer
TpeMyuuii ras U B3pbIBaeTCsl C Pe3KUM XxJonkoM. Kuciopos BhmycKaior
M3 KpaHa c/1a6ofi cTpyell Ha TJEIOMYIO JYYHHKY; OHAa APH 3TOM SPKO
BCIILIXHBaeT.

Iocnie aTOro MOBTOPSIOT OMBLIT MPH TOKE, B ABAa pa3a MEHbILIEM, H
yOeXKAATCsA, YTO 32 TO Ke BPeMsi BbIAENHBLIHECS KOJHMYECTBa rasoB
YMEHBIIHIHCh TPOTIOPIHOHANBHO BeJIHYHHE 3apsja, NPOTeKILero yepes
3JIEKTPOJINT m ~ g.

CpaBHUBasi 06beMbl BOJIOPOAA H KHCIOPOJA, HAXOAAT, YTO BbIAEHB-
1Mecs MacCel MX OTHOCATCA Kak | : 8, T. e, NpONOPUHOHANBHO HX XH-

MHYECKHM 3KBHUBaJIEHTaM m ~ i.

n
ITpu paGore ¢ npuGopoM ciefyer B Hauaje OMbLITAa NPONYCTHTB
uepe3 npu6op HebOJbLION TOK, YTOOB! BOJa Obl1a HECKOJBKO HachIllleHa
KHCJI0POJIOM, MPUBECTH NPUOOp B HayaJbHOE COCTOSIHHE M MOCJe STOro
NPOH3BOAUTH ONBIT. 10 OKOHUAHKK OMbITA H3MEPSAIOT 06beMbt HE Cpasy,
a BBDKHJAI0T HEKOTOpoe BpeMsi, YToOb My3LIPbKH Ia30B BCe NOAHSAIHCH
KBepXxy.

ONbIT 137. SNEKTPONU3 PACTBOPA MEAHOIO KYNOPOCA

OGopyaoBaHHeE! 1)BoasTaMeTp C ABYMs YTOJNbHLIMH ¥ MEAHBIMH JIEKTPO-
ZlaMH H PacTBOPOM MeAHOro Kynopoca, 2) Garapes akkymyaaropos 3HKH-10, 3) sanna |
JU1S IPOEKLHMH HA CTEPIKHE H BCTABKA K Helt C IBYMS MeIHEIMH 3JIeKTPOlamH, 4) npoek-
LHOHHKI annapar, 5) BHK/0YATeNb IeMOHCTPALHOHHEIH, 6) NPOBONA COEMHHTENbHEIE,

CHayasa MOKasbiBalOT YYalMMCS JBA YEPHBIX YTOJbHEIX CTEPKHS,
KOTOpble MOTpYaloT B BOXHBIH pacTBOP MEJHOro Kymnopoca BoOJbTa-
metpa. 3areM coGHPAIOT MPOCTYIO 3/1eKTPUUECKYIO Lienb U3 BOIbTaMeTpa,
KJoua u Gatapen akkymysstopoB (puc. 3-49). Ilpu stom crenst 3a
TeM, 4TO0bl XOpoLIO GBIIO BHAHO NPHCOEAMHEHHE MOJIOKUTENbHOro I0-
JIIOCA MCTOYHHKA TOKa K OJIHO-
MY YTOJIbHOMY CTePXKHIO, a OT-
PHLATEIbHOTO — K ApYyromy.

Braioyalor TOK Ha 25—
30 ¢, mocsne yero BHIHMMAIOT
3/1eKTPOAbl H MOKAa3LIBAIOT HX
yuauwmcsa. Ha karofie Xopotio
6yzieT BHlleH po30BaThii HaJseT
MeJH.

IlepeMenHB MecTaMH WNIeK-
TPOJH Ha BCTaBKe, BHOBb BKJIIO-
yaloT TOK. Yepes xoporkoe
BpeMsl N0Ka3hbIBaIOT, YTO JIEKT-
PO, paHee NOKPHITEIH MebIo,

Puc. 3-49. Boisenenne memn ma yronpsom OWHCTHJCS, a BTOPOH MOKpBLLI-
Karoje. Ca MEAblIO.
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IMosicHAloT, YTO MeTana BCerfa BHIIEJSETCS HAa 3J€KTPOAE, COEMH=
HEHHOM C OTPHUATEJBLHHIM MOMIOCOM HCTOYHHKA TOKa, T. €. Ha KaToJe.

[Tocnie omeiTa yrosbHbIA 37M€KTPON, MOKPHITEIA MeAbio, BKJAKOYAIOT
B L€Nb TaK, Y106bl OH CJIYXKHJ aHOJOM, a B KauecTBe KaTofa BCTaBJISIOT
MeLHBIH 37eKTpol. Uepes HeKoTOpoe BpeMs MoC/Ie 3aMBIKaHUS pyOH/Ib-
HHKa YTOJIbHBIA 3JIEKTPOA MOJNHOCTbIO OYHILAETCH OT MEIH.

Kak oauH H3 BapHAaHTOB ONMCAHHOTO ONbITa MOMHO [MOKAa3aTh
3JIEKTPOJIH3 MEIHOrO KyNnopoca B NPOeKUHH Ha 3KpaH. [ia sToro mepeq
KOHJIEHCOPOM MPOEKIHOHHOTO anmnapara YCTaHaBJHBalOT IJIOCKonapad-
JIEJIbHYIO KIOBETY C BCTaBKOH, HMelollell JBa MeJHBIX 3/MeKTPOAa B BHJIS
crepkHed. B KioBeTy Ha/nMBalOT pacTBOpP MEXHOro Kymopoca H Ipi
noMouH 06beKTHBA ¢ 0GOPOTHOM NPH3MOI MONYYAIOT Ha IKPaHe YeTKoe
npsiMoe H3obparkeHHe IEKTPOLOB.

3aTeM NOAK/MIOYAIOT K 3JEKTPOAAM HCTOYHHK MOCTOSTHHOI'O TOKa
(6aTapelo aKKyMYJiSITOPOB HJIH BEIIPSIMHTENb OT I{HTA) U IPH MOMOILH
peocrata ycraHaBaHBaloT TOK mopsgka 0,5—1 A. Uepes HeGoJbluoe
BpeMsl Ha 3KpaHe XOpOIIO BHAHO, KaK BbileieHHE MeJH Ha KaTole
. yBeJHUHBaeT ero pasMepnl. B To ke BpeMs aHOJ JieJiaeTcsl TOHbLUE, a
ofpasyroluiics Bo3Je Hero MeJHBII Kynopoc, pacTBOpAsfcb B EOJe,
CTeKaeT C 3JIeKTPoia BHM3 TOHKOH cHHell crpyiikoii. [lpu nepemene no-
JII0COB Habuiofaercst o6paTHas KapTHHA.

OueBUAHO, OMHCAHHEIM NPHEMOM MOXHO NOKa3aTb 3/EKTPOJH3 H
APYTHX COJeH METasJioB, HanpHMeP YKCYCHOKHCJOro cBHHIa. PacTsop
NPHUTOTOBJIAIOT 3apaHee, 4TOOLI OH OTCTOSVICA, HJH J00aBJAIOT B HETO
IJIl TIPOCBET/IEHHS HECKOIbKO Kale/lb YKCYCHOH KHCJIOTHL. DJeKTPOAE
6epyT CBHHIIOBHIE.

ITonyunB Ha 9KpaHe oTyeT/iHBOE H300paKeHHE 3MEKTPOMNOB, BKJilo-
YaloT TOK 4 HaGJIIOJa10T, KaK Ha KaTojle NOoCTeNeHHO HapacTaloT KPHCTa-
Jibl CBHHIA B BHIE NPUUYAIHBOrO 06pasoBaHuA (¢«CaTypHOBO JHepeBos).

OnNbIT 138. NPHHUMN AEACTBUA TANLBAHMHMECKOTO ISfIEMEHTA
M AKKYMYTISITOPA

OGopyxnosaunue: 1) Ha6op no 91eKTPOJIH3Y C IMHKOBOH, MEAHOMH, YTOMb-
HOMt H JBYMSI CBHHIIOBEIMH NJIaCTHHAMH, 2) KioBETa LS MPOEKIHH C LIHHKOBHIM H Mej-
HBIM 3JIEKTPOAAMH, 3) pacTBOP CEPHOH KHCJIOTH, 4) NpoeKUHOHHKI annapat, 5) amnep-
MeTp AEMOHCTpauHOHHHf, 6) Bunpsamutens BC-4-12 niau MammMHa NOCTOSHHOrO TOKa,
7) nanesibKa C MaJIOBOJIbTHBLIMHA JIaMITOYKaMH,8) 3BOHOK S/1€KTPHUECKHI JeMOHCTPALHOR-
Hmit, 9) ocsetutenp ¢ jgamnodt, 10) peocrar, 11) mepexJiouartenb OXHOMOJIOCHBIA,
12) Kpenkuii pacTBOop ABYXPOMOBOKHCJOrO Kajus, 13) sBopoHka, 14) mposoma coeu-
HHTe/IbHHE,

1. CHayana coGupaloT NPOCTeHIUHHA rajJbBaHHYECKHA 9JEMEHT H3
LMHKOBOH M MeRHOH NJacTHH, onymleHHHX B 10—15-npouenTHui
pacTBOp cepHOM KHUCJOTH, H JAEMOHCTPHPYIOT ero JeHCTBHE, HCIOMNb3YH
3JIeKTPHYECKYIO J1aMmmy.

3aMeHHB MeIHbIH 3JEKTPOA YTOJbHbIM, MOBTOPSIOT ONLIT H 3aMe-
YaioT, 4TO JiaMNa TopHT HemHoro sipuye (BIC nosyueHHOro 3JeMeHTa
1,4 B). BmecTo namMnbl B KauecTBe KHAHKATOPA TOKA BKJIOYAKOT SJEKTpH-
YeCKHii 3BOHOK, KOTOPHIfi yepes HENPOAO/IKHTEbHOE BpeMs NpeKpainaer
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Puc. 3-50. K onbiTy ¢ rajbBaHHYeCKHM 3/1E€MEHTOM.

paGoratb. UToGk BO306GHOBHTb paboTy 3jemeHTa, HeOGXOAHMO YAAJIHTb
C MEJHOTO HJIH YTOJIbHOrO 3JeKTPoAa rasoBhlfl cJiofl. [lasi 3TOro BhIHH-
MaiOT 3JIeKTPOA, OOMBIBAIOT €ro YHMCTOH BOJOH M BHITHPAIOT. DJIEMEHT
CHOBAa HauMHAeT JefiCcTBOBATh.

2. Jlna JeMOHCTpamuH JeHCTBHS XHMHYECKOro Jemnossipusaropa,
Hampumep JAByXpomoBokucioro Kaaus (K,Cr,0,), noxroraeausaior
IVIOCKONAapaJlJIeNIbHYI0 KIOBETY € NpPOCTOH BCTABKOH, HMelolleH JBa
3/MeKTPOAa B BHJE HeGOJbIUMX IJIACTHH M3 LMHKA H MeJH; NpHYeM LHH-
KOBYIO IIAaCTHHY Je/1al0T HEMHOTO TOJILIE MeLHOH H aMaJbraMHpPYIOT ee.
It 3TOrO UMHK TIATENbHO BHIYHILAIOT HaXXAauHol Oymarofi u morpy-
KaloT Ha OYeHb KOPOTKOe BpeMs B c/1alullf pacTBOP CEPHOH KHCJOTHI;
3aTeM C MOMOLIBIO YHCTOH TPSAMOYKH WJ/IH IIETOYKH PACTHPAIOT KaIiio
pPTYTH, 4TOObl HAaHECTH TOHKHH CJIOH ee 1o Bcelf IMHKOBOH NJIACTHHE H
NOYYHTb OJIECTALLYIO NOBEPXHOCTB!.

KioBeTy HamnoJIOBHHY 3amo/HAIOT pPacTBOPOM CEPHOH KHCJIOTHI,
pacrioaraioT nepei KOHAGHCOPOM MPOEKUHOHHOrO ammapata H Npu
nomouy o6beKTHBa ¢ OGOPOTHOH NPHU3MOli MOJyUaloT Ha SKpaHe OTUET-
JHBOe H306paxeHHe O6OMX a.neKTponos, ONylleHHbIX HaNOJIOBUHY B
anekTposiut (puc, 3-50, a).

Ilpy nomowH CcoeAHHHTENbHOrO npoaon,ﬂuxa 3aMbIKalOT 3J1eKTpO-
IBl 3J1EMEHTa, BKJIOYas TeM CaMbiM Harpysky, W Ha0J10AaloT, 4TO Te-
nepb Ha MEJHOM 3JIEKTPOJAE BLINEJNAIOTCS NY3BIPbKH BOAOpoja (puc.
3-50, 6).

[Tocne 3Toro ocTopoXHO uepe3 BOPOHKY, OMYIIEHHYIO KO JHa, B
KIOBETY HaJIHBAlOT KpenKuii pacTBOp JABYXPOMOBOKHCJOIFO KaJsiHsi
(cHbHBIA  OKHCJHTeNb) TaK, YTOObl CBETVIBIA 3/IEKTPOJIHT OKasaJjcs
cepxXy. OnATh COEAMHAOT NPOBOAHHKOM 3JMEKTPOAbl H HalJI0AaloT Ha
9KpaHe, YTO Ternepb o0pa3oBaHHe NMy3LIPLKOB ra3a MPOHCXOAHT TOVILKO
B BepXHeH u4acTH, T. e. TaM, Iie HeT Jenoaspusaropa (puc. 3-50, 6).

3. Ina NeMOHCTpauuHM NPHHUMNA JEHCTBHA aKKyMyasTopa COGH-
paioT ero Mojie/ib. 3aKpenJisiioT B CHel{Ha/1bHOH BCTaBKe fBa ONMHAKOBLIX
CBHHLIOBBLIX 3/IEKTPOAA H ONYCKAOT HX B PAacTBOP CEPHOH KHCJ/IOTHI,
HAJHTBIH B XHMHYECKHH CTaKaH.

! Heo6x0m1M0 cO6/II0AaTh OCTOPOKHOCT NPH paboTe ¢ PTYThbIO; aMajibraMHpoBa-
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