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Bceakoe 3HaHHe OCTAeTCst MEPTBEIM,
ecJqH B yvyalluXcs He Pa3BHBAETCA HRH-
IHaTHBA H CaMOJEsATe/JIbHOCTbD.

H. A. Ynos

NPEAMUCIIOBUE

B n1060it o6s1acTH cBoel JAesiTeNbHOCTH, 6yab TO Ha-
yKa HJIH TEXHHKA, MPOMBILIJIEHHOCTb HJIH CeJbCKOE XO-
34HCTBO, KOCMOHABTHKA HJH MEAHIMHA, YeJOBEKy IO+
CTOSIHHO TNPHXOAHTCS CTAJKHBAThCS C HEOOXOAHMOCTBHIO
H3MEPHTb Ty HJIH HHYIO BEJIHYHHY — TeMNepaTypy BO3=
JlyXa HJIH BBHICOTY rophl, 06beM Teja HJH BO3pacT apxe-
OJIOTHYECKHX HAXOHOK H T. A. MHorga Heo6XoAHMble H3-
MEpeHHsI MOXKHO BBINOJHHTb CHNeLHaJbHO AJS TOrO Ipei-
Ha3HAYCHHBIMH NpHGOpaMH HJH HHCTpyMeHTaMmHu. JIHnei-
Hble pasMepsl Tesa, HalNpHMep, ONpeJeJsIoT JHHeHKOMH,
PYyJICTKOI, MHKPOMETPOM, IITaHFeHIHPKYyJeM; TeMmmepa-
TYPY H3MepsIoT TepMOMETPOM, MacCy — C MOMOILIbIO Be-
coB. B mogoGHBIX ciyuasiX H3MEpeHHsS Ha3BIBAlOTCS Mps-
MBIMH HJH HenocpeicTBeHHbIMH. OJHAKO 3HAYHTEJbHO
yaule BMECTO HENMoCpeACTBEHHOro onpeneneHus HHTEepe-
cyiomieil Hac BCJHYHHBLI NPHXOAHTCS H3MEpsITb COBCEM
Apyrie, a HyKHYIO — BBHIYHCJSATH 3aTeM IO COOTBETCTBY-
jomum (opmynam. Torna H3MepeHHs Ha3LIBAIOT KOCBEH-
HbIMH. Tax, JJis onpeeseH s MIOTHOCTH BelllecTBa 06bIY-
HO H3MEpSIOTCsT Macca H 06beM HeKOTOpOro Tesja, COCTO-
SILEr0 M3 3TOrO BEIIeCTBA, H NMepBasi BeJHYHHA AEJHTCA
Ha BTOPYIO. :

Kax npapmio, ajsi H3MepeHHsl BEJHUYHH CYLIECTBYIOT
crennanbio pa3paGoTaHHBIE, «CTaHAAPTHBIE» METOHHI,
IpHMepBl KOTOPHIX (H3MepeHHe MJHHBI M IJIOTHOCTH)
TOJNILKO uTO TNpHBeAeHbl. Ho OblBaloT cJlyuyad, Korga
0GbIUHBIE TIPHEMbl H3MEpeHHsS OKa3bIBAIOTCSl HEeYAO0OHbI-
MH, 4 TO H BOBCE HEBO3MOXHBIMH.

ITpeacraBbTe, YTO BO3HHK/IA HEOOXOAMMOCTb OmMpese-
JHTb AHAMETP TOHKOTO KAaMHJJISPa, MOJIOXKHM, B OOLIYHOM
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MEIHUHHCKOM Tepmomerpe. Kanam xanuaaapa Ha-
CTOJIBKO Y30K, YTO «34J1€3Tb» B HEero JinHei{KoH HJH HHbIM
HHCTPYMEHTOM HHMKak Heabssd. K Tomy xe smmeiika, KO-
TO})OXﬂl BBl pacnoJiaraere,—uepecuyp rpyObiii AJs 3THX
neneid npubop. Kax ke nmocrynutn? OxaswiBaercs, Hpsi-
MO€ H3MepeHHe JHaMeTpa KanH/uspa YMeCTHO 3ame-
HHTH KOCBEHHBIM, NpPHYEM MOXKHO NMpeAJoxuTb He OAMH,
2 MHOXKECTBO pasJHyHbIX crnocoGoB. O6 ofHOM M3 HHX
Bbl y3HaeTe, 03HAKOMHBIIHCH C peuienueM 3azaun Ne 926
B Jiexkauleil nepeJ BaMH KHure. MamepeHne MNJIOTHOCTH
CTAaHAAPTHBIM METOJOM TOXK€ He BCeraa BO3MOXNCHO.
B camom zeJse, MBI Cpasy e CTOJKHeMCS C TPYAHOCTS-
MH, €CJIH 3aXOTHM y3HATb CPEIHIOI0 IJIOTHOCTb BEILECT-
Ba HEKOTOPOIi NJAHETH: Belb HA BEChbl ee He NOJIOKHTh!
ITpuxoanTcsi MpHAYMBIBATL OOXOAHbIE NYTH, NpPHMEphI
KOTOPEIX H3J0zKenbl B pewenusx 3agay Ne Ne 126 u 130.

B wacTH 3ajad, IMOMCIIEHHBIX B 9TOM cOOpHHKE, IS
OTpe/lesIeHHs TeX HJH MHBIX BeJHYHH MpeJIaraercst Boc-
N0Jb30BAThCs, Ka3aJoch Obl, COBEPIIEHHO HENMOAXO0AsIH-
MH A4 3Toi Uesu npu6Gopamu u nmpexmeramu. Onmaxo,
yMeJO pacmopsAHBIINCL HMH, 3ajauy MOXKHO DPeUIHTD.
Hy, a ecan 3ajzaua He moJiyuaercsl, IOCMOTpHTE BHAUane
pagjen «IloACKAasKH» H TOJbKO YK NOTOM, €CJIH M 3TO
He NOMOJKET, 3arJiiHHUTe B pelIeHHs, NPUBEJEHHBIE B KOH-
pe Kuuru. CsepbTe OTBETHl H B TOM CJydyae, €CJH Bhl
CIpaBHJIHCh C 3aJaHHEM CaMoCTosATelbHO. Mozer GuiTb,
Balle peuleHHe OKazKercs: Gojiee NMPOCTBIM H H3SLIHBIM,
TOr/La BBl TOJIyYHTE 0c060€ YAOBOJILCTBHE.

B cGopuiKke HMEIOTCA TaKikKe 3ajauH, He Tpedyiouine
KOJHMUECTBEHHOrO ONpeJeJNeHHs KaKHX-JTHOO BeJNuHH.
B sTHX 3ajauax HY:KHO JIHIIb NMPEMJIOXKHTb CMoCo6 BhI-
noJHeHHs: HekoTopoil onepaunu. C 3ajgayaMu TnepBoro
THNA TOCJEAHHE POAHHT HEKOTOpas HeOOBLIYHOCTh — AHGO
HauaJpHOil cuTyauuy, au6o Habopa MpPeAMEeToB, KOTOPLI-
MH pa3pellieHo 1oab3oBathed. (CnpaBesinBocTH pajn
CTOMT CKa3aTh, UTO HEOOGBIYHOCTbH HEKOTOPBIX 3ajay—
TOJIbKO Kaxkywasics. Hanpumep, cpefusisi mJIOTHOCTDL Be-
mecTBa 3eMmJH Oblia ompejesieHa HMEHHO Tak, Kak 06
9TOM pacckasaHo B pemrenun sagaun Ne 130.)

Xotsi Bce 3ajayl MMEIOT 9KCIEPHMEHTaJbHbI Xapak-
Tep, BaXKHO TOJBKO YK a3 aTh NPHHUHIHAJEHO NPABHIIb-
Hplii nyth peuwenns. Ilpn 3Tom npeamosaraercs, uTo
npu6OpLl H HHCTPYMEHTHI, YIOMSIHYThEIE B TEKCTe 3ajlaun,.
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ujpeaJbHO TOYHEI, H JONYCKAeTCs HCMOJb30BAHHE MO~
pYUYHOrO MaTepHajaa», eClH He OroBapHBaeTcs oGpaTHOe.
Hampnmep, noapasymeBaercs, 4T0, HaXoAfACh AOMa, BB
BCeraa HaljeTe crakaH HJIH KaTyIIKy C HHTKaMH, CMO-
JKeTe HabpaTb BOABI H3 BOJONPOBOAA HJIH KOJOAUA H
T. 1. 3
B HEKOTOPBIX ciyyasix ¢ MOMOIIBIO IPENJIOKEHHOro
Habopa HY:KHYIO BEJHYHHY MOZKHO ONpPEIeJHTb TOJBKO
npu6IHzKeHHo, HO HHOTAA H NPHKHIOYHBIE Pe3yJbTaThl
NPEeACTaBJAAIOT OOoJbLIyI0 ILeHHOCTb. Tak, K NpHMeEpy,
B HacTosilee BPeMsl AJIHHBI CBETOBLIX BOJH H3MepPSIOTCA
C TNOpPa3NTe]bHOII TOYHOCTBIO (HamOMHHM,YTO3a 1 MeTp B
MuTtepraunonaibHOll cHCTeMe €INHHIL MPHHHMAaeTcs OT-
PesoK, Ha KOTOPOM B BaKyyMe ykaaaweBaercs 1650763, 73
AJTIH BOJH OpaHKeBOil JIHHHH crekTpa 06J1aropoaHOro
rasa KpHOTOHA, TOYHEe — H30TONMa KpHIITOHa C Macco-
B yicaom 86). OaHako AOBOJLNO Ipy6Gble ONBITHI aH-
raniickoro ¢usuka T. IOnra, nponssegennsie B 1802 r.,
B KOTOPBIX BHepBble GbLIA ONpejeseHa AJHHA CBETOBLIX
BOJIH, HMeJH GoJblloe NPHHUKHNHAJIbHOE 3HAYeHHe, MO-
cko/ibKy fo IOHra He GBI H3BECTeH AaKe MOPSAOK ITHX
BC/IHYIIH.

DLoabUIHHCTBO NOJIOMKEHHIT, B KOTOpOe CTaBHT Bac ycC-
JIOBHE 3aJavH, BEINISIANT HaAyMaHHO H BPSIJ JIH HeiiCTBH-
TeJAbLHO BCTPETHTCS B XKH3HH, HO 3apaHee NpPeaycMOTPeTh
BCC CJIydYaH Heqb3s, H Hafo OBITh FOTOBLIM KO BCAKHM
HeoKHAaHHOCTAM. 3HaKOMCTBO C HCTOpHell HayKH y6ean-
TENbHO MOKAa3bIBACT, YTO dKCMEPHMEHTAaTOpaM 4acTo MpH-
XOJHTCHA «XHTPHTHY, NPHAYMBIBAS Pa3jHYHbBIE KOCBEHHbIE,
UacTo OYEHL OCTPOYMHBIE CMOCOGHI H3MEpeHHs] BeJHYHH
I HCcCae0BaHus siBJeHHil. JlocTaTouHO, MoXaJyi, BCIOM-
HHTb, YTO ONpeje/eHne 3apsifa 3JeKTPoHa, XHMHYECKOro
cocraBa 3Be3Jl, CTPYKTYpbl aTOMHOrO fiipa H MHOroe,
MHOTOE Jpyroe OblIo NPON3BEACHO HMEHHO KOCBEHHBIMH
merojaMi. Bo Bcex 3THX ciyuasix ydyeHbIM IoMoraJa
(anrtasusi — BecbMa HeHHOEe /s eCTeCTBOHCIBITATe/s
kavuectBo. [Toseano u Bam mpoBepsTh CBOIO H306peraTenb-
HOCTL Ha IPOCTBIX MpHMepax, YTOGBl He PpacTepAThCs
B GoJiee CJOMHDBIX CIydasx.

ITpennaraemas BauleMy BHHMAHHIO KHHra MaJjo Ha-
nomMHHaeT OOBLIYHBI HIKOJBHBI COOPHHK, TaK Kak MNpH
peIICHHH MHOTHX 3afay MOTYT NMOHaZ0OHTbCS CBENEHHS
H3 CaMbIX Pas3qHYyHbIX rnaB ¢usuku. [lostomy aBTOp
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peuns pasbuTh 3aJlaun Ha pasjens! no o6cTaHoBKe, B KO-
TOPOJi NMpeAsiaraercsi BLINOJHHTL 3afaHHe. BuyTpH Kax-
Z0TO pasjenia 3a/aul PacroJioXKeHbl B NOpsiAKe Hapacra-
HHA TPYAHOCTH, XOTd, 6e3yC/JOBHO, MHEHHs aBTOpa H 4i-
TaTeJeH O CJHOMKHOCTH 3aJaui He 0653aTEJbHO JOJIKHbI
COBNALaTh.

DosbUINHCTBO M3 NpUBEAEHHHIX B KHHre 3a1au CO-
CTABJICHO aBTOPOM M IeyaTaercs BIEpBble, OJHAKO 4acTb
3aUMCTBOBaHa M3 paHee OMyOJHKOBAHHBIX CGOPHHKOB.

B nepmyio ouepeap KHHra paccuntTaHa Ha yyaliHxcs
CTAapIUKHX KJacCOB, PacloJaraiouiuX yxe COJHAHBIM 3a-
nacoM 3HAHHH IO (PU3HKE, HO CO MHOrHMH 3ajauaMin
CHPABATCA H TOJBKO YTO NPHUCTYMHBLINE K H3YUYEHHIO 9TOI
3amMeuaTteJbHON HayKu. ITo-BHAHMOMY, KHHra MOXeT OKa-
3aThCH TOJIE3HOH N yuuTeasiM cpepHeil wxoas un IITY,
HanpuMep NpPH COCTaBJEHHH BHKTODHH [Jsi Beuepa 3aHH-
MaTeNbHOH (H3UKH.

[Ipy peuleHHn HEKOTOPHIX 3ajauy pEKOMEHAYeTcs
N0/Ib30BATLCSI CNPABOYHHKOM  (DH3HUECKHX  BeJHUHH.
DOJILIIHHCTBO HEOOXOAMMBIX CBEAEHHH MOMHO Iouep-
NHYTh B NPHJIOYKEHHsIX K HACTOAUIEH KHHIe HJH K IIKOJb-
HBIM 3ajlayHiKaM 1o (H3HKe, HO HHOTA MPHJETCs 3aras-
HYTbL B GoJiee mojpoGHBEIe TaGJHIBl, HMeEIoLHecs, XOTs
651, B «KpaTkoM ()H3HKO-TEXHHYECKOM CIPaBOYHHKE»
(«Pusmarrus», M., 1. 1 u 2, 1960; 7. 3, 1962 r.).

ITonbsysick caydaeM, aBTop. cepjeydo G6GJaroaaput
peuensentos kuuru M. M. Baynoea n A. C. Mpucosa 3a
JI06pOKeJaTeNIbHYI0O H KOHCTPYKTHBHYIO KPHTHKY, a Tak-
ke A. T1. PoiMkeBHua 3a psijl IEHHBIX COBETOB.

*

ITepsoe napanne Kuurn Beuujao B 1974 ropy. Bekope
MOSIBUJINCH TIePEeBO/bl Ha aHramiickuii, Gpannysckuii, He-
MEUKHII H 3CTOHCKHII A3bIKH. COUYBCTBEHHOE OTHOMICHHE
uynTaTeneil nobyauiao asropa paborath Haj HACTOAUINM
H3/laHIeM, OTJIHYAIOUHMCSl OT IPeABIAYINEro GOblInM
YHCJIOM 3ajiay M HeCyLIeCTBEHHBIMH H3MEHEHHSIMH CTa-
poro Texcra. Kunra HecoMHEHHO BBLIHrpaJia nocje ycTpa-
HEeHHs HETOUHOCTEil H NMOrpemIHoCTeil, OTMEeUeHHLIX B pe-
uensuu Ha propoe napanme B. M. Hukosaesnim. ABTOp
BLIDAXKAGT €My CBOI0 HCKPEHHIOIO NpH3HATeJNbHOCTbL 32
TLLATENbHOE 3HAKOMCTBO C PYKOIHCBIO.

2 B. H. Jlanee



3AOAYH

B AOMALUHEA OBCTAHOBKE

1. Bam npemuioKuJIH ONpeieqHTh MJIOTHOCTh caxapa.
Kaxk ato cmenaTh, pacmoJjarasi TOJbKO GLITOBOH MEH3Yp-
KOif, €c/H OMNBIT TpPEAJIOXKEHO IPOH3BECTH C CaxXapHbIM
ecKkom?

2. JlaHbl cTOrpaMMoOBasi THpbKa H JIHHEHKa C JAe/eHH-
ami. Kak ¢ HX nomombio NPHOJIHXKEHHO ONpeaeNHTh
Maccy HEKOTOpOTO Tesa, ecJqH OHAa He O0COGeHHO CHJIbHO
OTJIHYAeTCSl OT Macchl THPbKH? Kak mocTynuTh, ec/H
BMECTO M'HpPBKH AaH HaGop «MeIHBIX» MOHeT?

3. C nmomoupblo MeJHBLIX MOHET HeoOXOAHMO Ompese-
JUITH CIUIY TSKeCTH H Maccy JaHHeiikn. Kak sto cxe-
aaTh? §

4, lllkana Becos, HMEIOIIHXCS y Bac JoMa, nporpaay-
npoBana toibko A0 500 r. Bam ke Hy»>KHO B3BECHTb KHH-
ry, Macca Koropoit okosio 1 kr. Kak BHIIOJHHTL 3Ty 3a-
zauy, pacrnosarasi KpoMe BecOB TaKXKe KaTyLIKOH CHHT-
Kamu ¥)?

5. Kak c momomipio BecoB, Ha6opa rHpb H COCyaa
¢ BOJIOI OMpejeNHTh IVIOTHOCTh KaMHs, ec/iH ero o0neM
HeMoCpeCTBEHHO H3MEPHTh HEBO3MOMKHOP

6. Kaxum o6pa3oM MOXKHO HalTH eMKOCTb KacCTPIOJIH,
MoJIb3ysICh BeCaMH H HaGopOM THPbP

7. Mmeercss UMIHHADHYECKHH cTaKkaH, A0 KpaeB Ha-
noJiHeHHblil KuAKocTbio. Kak pasaenurth COAEpHHMOE
CTaKaHa Ha JiBe COBEpPIIEHHO OJHHAKOBLIE YACTH, pacro-
Jlarasi eme OAHHM COCYZOM, HO yXKe HHOH (pOpMBI H He-
CKOJIbKO MEHBILEro pasmepa?

*) 3ajgaua cocraB/eHa Mo HAee, NpPHHAAJIEKALUCH AOKTOPY
JK. Pomeny (Beabrus).
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8. Jipa ToBapuia CTOANH Ha 6ajKone H OTABIXaJH.
Ot neuero penaTh OHM PA3MBIUJSIN HAJ TeM, KaK onpe-
JleNinTh, B ubell KOopoOKe ocTajoch MeHblle CIHYEK, He
OTKpEIBAasi KOPOGOK.

A Kaxoll MeToj MOXeTe MPEeJJIOKHTh BhIP

9. Kak onpeznesnTh NOJIOXKEHHE IEHTpa TSAXKECTH
PJIaAKoll NaJK{, He TOoJb3ysCh HHKAKHMHM HMHCTPYMEH-
TaMu?

10. Kax onpemennts anamerp (yTGoabHOrO Msua
MeCcTKOoN (Hanpumep, OGLIYHON JepeBSAHHOI) JHHell-
KOH?

11. Kax nafiTn auamerp HeGOJbIIOrO IIapHKa C I0-
MOLIbIO MEH3YPKH?

12. Heo6xoauMO BO3MOXKHO TOYHEE y3HATh AHAMETP
CPaBHHTEJNbLHO TOHKOH NPOBOJIOKH, pacrnojaras Ajs 3TOH
LeJH TOJNbKO IKOJBHOI TeTPaablo «B KJACTKY» M Kapak-
Ja1oM.

Kak cieayer noctynurs? 5

13. Mmeertcsa 3anmojiHeHHBIH BOJAOH COCYA MPSMOYTroJb-
HOI (opMBI, B KOTOPOM MJaBaeT Hekotopoe Teso. Kak
C NIOMOUIbIO OAHON JIMHEHKH ONpelpe/iuTh Maccy TeJa?

14. Jlanpl crajbHas COHIA H MeH3ypKa ¢ BoJo#. Kak
¢ HX TOMOUIBIO ONpEAeNHTh IVIOTHOCTh KycouKka npolxi?

15. Ykaxure, KaK, HMes TOJbKO JHHENHKY, HaiiTu
NJOTHOCTL JAEpeBa, H3 KOTOPOro H3roTOBJEHAa IaJiouka,
nJjasaiollasg B y3KOM LHJHHJAPHYECKOM cocyjie?

16. Crekasiunasgs npo6kKa HMeeT BHYTPH MOJIOCTD,
HyzxHo onpeneanTb 00beM INOJOCTH, He pa3buBas npob-
KH. MOXKHO JII 3TO c/le1aTh C IOMOIILIO BecoB, Hatopa
THPb M COCYAa C BOAONP A ecam MOMHO, TO Kak?

17. Mmeetcst yKeJe3Hplil JIHCT, NPUOHTHIT K IOJNY, Jer-
Kuii JlepeBsIHHBI LHIHHADHYECKHIl cTepiKenb (mauka) u
auneiika. Pazpa6oraiite cnoco6 onpepesnenus Ko duiu-
eHTa TpEHHs JepeBa O KeJe30 C JIPHMEHEHHEeM TOJbKO
nepeuncaeHHBIX IPe/METOB. :

18. Haxozmsich B KOMHATe, OCBEIEHHON 3JeKTpiue-
CKOIl J1aMIOi, HYJKHO y3HaThb, Kakas M3 JABYX coOHpalo-
WHX JHH3 OAHHAKOBOrO JAHAMETpa HMeeT GOJbIIYIO Ofl-
THyeckylo cuay. Huxakux cremuanbnbix npuGopos aas
STON UesM He JaHO. YKaxute cnocoG  peuienus
3ajauy.

19. MMeloTcsl AB€ JHH3bI C PaBHLIM IONEPEYHUKOM:
ozna — cobupalouas, BTopasi — paccenBalomas. Kak om-
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penesnTh, Kakasi H3 HuX ob6Jajgaer GoJblIel ONTHYECKON
CHJI0}i, He mpuberast K MOMOUH HHKaKHX NpHOOPOB?

20. B punmsHOM KOpHIoOpe, JHIIEHHOM OKOH, BHCHT
sJeKTpHyueckas Jamna. Ee MOXHO 3axeub H IOracHThb
BBIKJIIOYATE/IEM, YCTAHOBJIGHHLIM y BXOAHOIl ABepH. IDTO
HeyaA00HO BHIXOASILIEMY Ha yJHIY, NOCKOJBKY AO BBIXO-
Jla OH BHIHYy2(JeH AoGHpaTbesi B TeMHOTe. Bmpouem, BO-
LIeAIHH U BKAIOYMBILIHI NPH BXOJAE JaMIly TOXe HeJ0BO-
JieH: Mpofis KOPHAOP, OH OCTaBJsieT JaMiy, KOTopas
GyJeT roperb HanpacHo.

A Hesb3s1 1M NPHAYMATh CXeMY, NI03BOJIIOLLYIO BKJIO-
yaTh 1 BHIKJIOYATh JaMIy H3 pPa3HBIX KOHLOB KOpH-
jgopa?

21. ITpexncrasbTe, uTo AJST HM3MEPEHHs BBICOTHI JOMa
BaM OblIO MPENJI0KEHO BOCMOJIb30BATLCS TNYCTOH KOH-
cepBHOIl OaHKoil i cekynzomepoM. Cymenn Obl Bbl crpa-
BHTLCS C 3ajaHneM? Paccka)uTe, KaK HYXKHO JeiCTBO-
BaTb?

22. Kax HaliTH CKOPOCTb HCTeYeHHs BOJAbI H3 BOAONPO-
BOAHOTO KpaHa, HiMesi LHJIHHAPHYECKYIO OaHKY, CEKyHIO-
Mep H WTaHTeHUHPKYIb?

23. Vi3 HemJIoTHO NPHKPHITOTO BOAONPOBOJHOrO Kpa-
Ha TOHEHLKOIl cTpPyIiKoil BoiTekaer Bofa. Kakum obpasom
C TNOMOIILIO OAHOH JIHIUL JHHEHKH MOXKHO ONpEAeJIHTb
CKOPOCTb HCTEUEHIS BOABI, a TaKXKe KOJHUYECTBO €e, Bhl-
TeKalollee 3a eJHHHIYY BpeMeHH?

24. TIpeaaaraercs onpeje’NuTb ycKopenue cBo60aH0ro
najenns;, nabGaioaas 3a CTPyHKOI BOABI, BBITEKaI01ei
H3 HENJOTHO 3aKPbITOro BOJAONPOBOAHOIO KpaHa.

Kak BBIMOJIHHTD 3ajanue, pacrnoJaras JAJs 3TOH LeJH
JIHHENKOII, COCYIOM H3BECTHOH eMKOCTH H yacaMmu?

25. JonycTHM, uTO BaM HYKHO HaNOJHHTbL BOZLOH
Goabuofi 6aK H3BECTHOIl eMKOCTH C TOMOILbIO THOKOro
wanra, cHaGXKEeHHOro ILHJINHAPHUECKOll HacaaKoil. Bot
XOTHTE 3apanee 3HATb, CKOJbKO BPEMEHH NPOMJIHTCS 3TO
cKyunoe 3ansatue. Henpast M ero BLIYHCJHTD, pacrnoJjaras
TOJBLKO JIHHEIKOI?

26. HyxHo onpenennth gasieHue B GyT60JbHOM Mjsi-
ye ¢ TOMOLUBIO UYBCTBHTEJLHBIX BecoB M JHHeiiku. Kak
3TO CAeNIaTh?

27. Vimeercs1 neperopeBliias 3JeKTpHUECKAsl JaMIIOY-
ka. Kax ¢ nmomMompio IHIMHAPHYECKOTO COCYAA € BOAOH
W JIHHEKH y3HaTh JaBljieHHe BHYTPH ITOiH JIaMIOYKH?

9



28. TTonpoObyiiTe pellHTh MPEALIAYILYIO 3aKauy, _ecan
BaM pa3pelleHo HCIO0Jb30BaTb HAINOJHEHHYIO BOAOH Ka-
CTPIOJIbKY M BEChl C HA60POM THPb.

29. Jlana yskas cTeKJsiHHasi TpPyOKa, 3amnasiHHasi c Of-
HOro Konua. Tpy6Ka COAep:KHT BO3AYX, OTAEJEHHBIH OT
okpyxailouleii atmocdeprl cronbukoM pryrdH. Hmeercs
TaK)Ke MHJUIMMeTpoBas JuHelika. OnpejesnuTte ¢ HX IO-
MOUIbIO aTMOC(hEepHOoe HaBJIeHHE.

30. Kak onpefenutsb TeJIOTy 1apoo6pa3oBaHus BOALL,
pacnoJiarasi JOMalUIHUM XOJIOAHJIbHHKOM, KacTpIoJiell He-
H3BECTHOU eMKOCTH, YacaMHM M DaBHOMEpPHO ropsiled ra-
80BOU ropenkoi? ¥YAeJbHYIO TeNJOeMKOCTh BOABI CUHTATh
H3BECTHO.

31. HyXHO y3HaTb MOLIHOCTb, IOTPeGJsIEMYIO OT rO-
DOJICKOH CETH TeJIeBH30DPOM (HJIH APYTHM 3JIeKTPHUECKHUM
npu6opoM), ¢ NOMOIIBIO HACTOJBHOH JIAMIBL, KaTyLIKH
C HUTKaMH, KyCOUKa KeJie3a H 3JeKTpocueTynka. Kakum
06pazoM BBIMOJIHUTH 3aJaHHE?

82. Kak HafiTH CONPOTHBJIEHHE JIEKTPUUYECKOrO yTiora
B paboueM pexuMme (CBeIEHHS O €ro MOIIHOCTH OTCYyT-
CTBYIOT) € NOMOLIBIO 3JIEKTPOCYETUHKA H PaJHONDPHEMHHU-
ka? PaccMoTperb OTHENbHO CJayyaH paaHONpHEMHHKOB,
NUTAoWKuXea o 6aTapeil U rOpoJICKOH CeTH.

33. 3a okHOM cHer, a B KomHaTte Temno. K coxasne-
HUIO, H3MEpPHTb TeMIepaTypy HeueM — HET TepMOMeTpa.
Ho 3aTo ectp Garapes rajabBaHHYECKHX 3JEMEHTOB, OYCHb
TOUHBIH BOJIBTMETP H TaKOH »Ke aMIepMerp, CKOJbKO
YrOJHO MEeJHOH IPOBOJIOKM H MOAPOGHBIH (hH3HUECKHiT
copaBouHuk. Hesb3s an ¢ HX MOMOLIBIO HAHTH Temmepa-
Typy BO3JyXa B KOMHaTe?

34. Kak pewnTb NpeAbliyllyio 3afauy, eciu (uanye-
CKOr0 CIpaBoYHHKA He 0KasaJoch, HO JAOMOJHHTENLHO
K Tepeunc/eHHbiM NPeAMeTay DPa3peileHo noJib30BaThes
SJIEKTPHUECKON IJIHTKOH M KAcTpIoJieii ¢ BOJOMH?

35. ¥ umelonierocsi B BalleM pacnopsizKeHHH MOJKO-
B0OOpPAa3HOro0 MarHHTa cTepJ/ilch 0603HAYEHHd MOJIOCOB.
KoneuHo, CyLIeCTBYET MHOMKECTBO cNOCOGOB y3HATh, Ka-
KOIi H3 HHX sIBJISIETCS IOXKHBIM, a Kakoil — cesepHbiM. Ho
BaM MPEAJIOIEHO BBINOJHATL 3TO 3ajJ@Hue C MOMOIIBIO..,
resiepnsopal Kak BBl ZOIKHBI IOCTYNHTh?

36. Jloub oGpaTHiach K OTIly, 3alHChIBABLIEMY NpH
cBeTe JiaMIbl NMOKAa3aHHS JIEKTPOCYETYHKA, C MPochboit
OTIYCTHTE ee MOryJasaThb. [laBas paspeleHue, oTel, Nonpo-
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CHJI 10Yb BEPHYTHCA POBHO yepe3 uac. Kak orel cMoker
NIPOKOHTPOJNHPOBAThL AJHTENbHOCTb MPOTYJKH, He MOJb3Y~
sCb yacaMu?

37. 3apaua Ne 20 J0BOJILHO YacTo IyGJHKYeTCs
B pasJHuHBIX cOOpPHHKAX M NO3TOMY XOPOLIO H3BECTHA.
A BoOT 3ajaHne TOro e XapakTepa, HO HECKOJIBLKO GoJee
CJI0KHOE.

Ilpuaymalite cXeMmy, MO3BOJSIOLLYIO BKJIIOYATH H BhI-
KJ1I0YaTh 3JIEKTPHYECKYIO JaMIy HJH KaKoH-HHOYAb ApY-
roii npu6op, paGoTaoWHii OT 3JEKTPOCETH, H3 JI0 60T 0
YHCJIa PA3JIHYHBIX MECT.

38. Eciin mocraBuTh AepeBSIHHBIT KYGUK HA MOKpPBITHIA
CYKHOM JICK IIDOMIPBIBATENsST PajHOJBl GJH3KO K OCH
BpallueHns, KyOuk Oyner BpallaThCsi BMECTe C JHCKOM.
Ecnn e paccrosinne J0 OCH BpalleHHsI BEJHKO, KyOHK,
KaK NpaBmJo, cOpackiBaercs ¢ AHCKA.

Kax onpenennts K03 GHIHEHT TPEHHSI JEPEBA O CYK-
HO C NIOMOIbIO OJHOH JIHIUDL JHHEHKH? «

39. PaspaGoraiiTe MeTox ompejesesHss o6beMa KOM-
HaThl ¢ TOMOIIBLIO A0CTATOYHO AJHHHOH H TOHKOH HHTH,
YacoB H FHPbKH.

40. TIpu oOyueHHH My3blKe U GaJIETHOMY HCKYCCTBY,
B TPEHHPOBKE CIOPTCMEHOB H 151 HEKOTOPHIX APYTHX Lie-
Jieli 4acTo HCNoJb3yeTcsi METPOHOM — NpHGOp, H3Jalo-
nuli MepuoAHYecKHe OTPHIBHCThIE LeMYKH. [IJIHTEIbHOCTD
HHTEpBa/Ja Mexay ABYMSl yAapaMH (LieJuKaMH) MeTpo-
HOMa peryJupyercsl nepemenieHHeM Tpy3HKa MO CHelH-
aJbHOIT Kaualoueiics WKaJe.

Kax mporpaaynpoBath LIKaly MeTPOHOMa B CEKYH-
Jlax, ecJH 3TO HE C/AeJaHO Ha 3aBoje, C NOMOULIbIO HHT-
KH, CTaJIbHOTO MIapHKA H PYJEeTKH?

41. Tpysnk MeTpoHOMa ¢ HeOTrpafyHpOBAHHOI IIKa«
Jof (CM. MpeabAyILyIo 3ajauy) Hy:KHO YCTAHOBHTb B Ta-
Koe MoJiozKeHHe, 4ToObl NMPOMEXYTOK BpPeMeHH MeXay
ABYyMsi ypapaMmu Obl paBeH OfHOi cexyHue. Hus sToi
eJH paspeiieso BOCMOJb30BATHCS AJIMHHOIN JIECTHHILEH,
KyCKOM Kupmnua u pyJaerkoi. Kak cieayer pacmopsi-
JUTLCA 9THM HAa6OpPOM, 4TOGHI BBHIMOJHHTH 3afaHHE?

42. Vmeercst JepeBsHHBIE NPsIMOYTOJIbHEI MapaJie-
JIeTIine[, y KOTOPOro ofHo pe6po 3HAUHTeIbHO IPEBbIIa-
er aBa Apyrux. Kak ¢ mOMOLIbI0 OJHON JIHIIb JIHHEHKH
onpeaeauTb Koa(p@UUHEHT TPeHHsi GpycKa O IOBEPXHOCTh
nosia B KOMHaTe?
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43. CoBpeMerHble KoHeMOJIKH TPUBOASATCA B nencmmf
3/1eKTPO/IBHTaTeeM HeOONbLIOH MOUIHOCTH. Kaxk, ne pa’:,ﬁ
6upasi KopeMOoJKH, ;)npenenmb HanpasJ/ieHHe BpalleH
SAKOPS ee JABHraTels?

54. JIB}J;I TNOJBIX WAPa, HMEIOIHX OJHHAKOBEIC Macc)’m
oObeM, MOKpalleHbl OAHHAKOBOH KPAacKoif, apanarb Ko-
TOpYIo HexenmaTenbHo. OAHH 1Iap H3rOTOBJEEH H3 ATIOMIL-
HHA, a roit — u3 MeaH. 3

I'(axﬂ%ome BCEro y3HaTh, Kakoil 1map ajloMHHHEBbIH,
a Kaxof — MeJIHBIN?

45. Kax onpeiennTs cCuly TsSZKecTH HeKOTOpPOro Te‘na
€ TNOMOLUBIO NPOUHON OAHOPOAHOiH pefiku ¢ AeJeHHAMH

"B KycKa He O4YeHb TOJCTOI MEIHOIl NPOBOJIOKH? Pas-
PEUIeHO TOJL30BATECS TAKIKE CHpPABOUHHKOM (UaHIC-
CKHX BeJIHUHH,

46. Tpedyercs OLeHHTH BEJNHUYHHY pajuyca BOIEYTOTO
chepHueckoro 3epxasa (HaH pajiuyca KpMBH3HDBI BOIHY-
TOM JIMH3LI) ¢ NMOMOLIBIO CEKYHAOMEpa M CTajbHOro Lia-
pHKa HapectHoro paxnyca. Kak sto cmenats? ;

47. Oxpaluenryio ues1ohaHOBYIO MIIEHKY MOXKHO HC-,
TN0JIb30BATL KaK IpOCTEHIIni MOHOXpOMAaTop — IPICHO-
COBJICHUE, BBIAEJSIONICE H3 CIJIOUIHOrO CHeKTpa AOBOJb-
HO Y3KHif HHTepBaJ CBETOBLIX BoJH, Kak ¢ TIOMOIILIO Ha-
CTOJILHOM JIaMITbl, IPOUTPHIBATENS € MJIACTHHKOI {Jyulle
AONrOUrpalouleit), JIMHEHKH I JHcTa KapToHa ¢ He6OoJb-
LINM OTBEPCTHEM OMPEAENHTb CPEAHIO AJHHY BOJHBI H3
9TOro HHTeppasa?

HA TPOTVIIKE

48. Bapociiomy n peGeHKy HYKHO mepeiiTH uepes py-
ueii: OAHOMY c JeBoro Gepera Ha MpaBblif, BTOPOMY —
B MPOTHBOMOJNOXKHOM Hanpasiedn#. Ha oGomx Geperax
HMEETCSl M0 JOCKE, HO KaxKAad H3 HHX HECKOIbKO KOpPO-
ue paccrosinns mexay Geperamu. Kakimm o6pasom Bapo-
ciblii 4 peGeHOK MOryT nepeGparsesi ¢ OXHOTO Gepera na
Apyroii?

49. Kak ¢ momowsio oxnoro CeKYHAOMEpa MOMKHO B
HEKOTOPLIX CIyYasiX OUCHHTH AJMHHY MOJHHH MO TIPOLOJ-
HHTEALHOCTH rpomMa?

50. Ha cronGe noxpeuren KOJIOKOJI, IO KOTOpOMY pe-
TYJSPHO C HHTEPBAJNIOM TOYHO B OAHY CeKYH/ly IPOH3BO-
Adtest ynapul. MoxHo qiH, HaGofas 3a yAapamu no xo-
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JIOKOJly H cJjyliasi ero 3ByUaHHe, ONpEeNeJHTb CKOPOCThb
pacnpocTpaHenHs 3ByKa B BO3JAyXe, NPOH3BOAs M3Mepe-
Hilsl TOJIbKO OJIHOH PYy/I€TKOM?

51. Kak ¢ nomompbio JHHENKH MOMCHO HAaHTH B COJ-
HeuHblii JleHb BLICOTY AepeBa, He Bie3asl Ha Hero?

52. Ha nepexkpecTkax yJHL HeKOTOpbIX roponoe Co-
Berckoro Colo3a ycTaHOBJIEHbBI 3J1€KTPOHHbIE YCTPOICTBA,
aBTOMAaTHYECKH PAaCCUHTBHIBAIOIHE H IOKa3bIBalompe Ha
CBEeTOBOM Ta6J/10 CKOPOCTbH, KOTOPYIO AOJKHBI MOAAEPIKH-
BaTh BOAHTENH aBTOMalllH, YTOObl NOABEXATh K CJELYIO-
1eMy CBeTG{hopy Nnoj 3eseHsli cBeT. OOBIUHO MOKa3aHHA
TabJ0 MeHAIOTCS B TaKoil NocjeJ0BaTebHOCTH: BHaYaJje
45 Km/u, 3atem 50 Km/u, 55 kM/u M, HakoHew, 60 Km/u,
nocie yero TabJo racHer, Tak KaKk CKopocTh Goaee
60 xM/u paspemleHa JHWbL Ha HeGOJbLUIOM UYHCIeE
YJIHLL

Kak, cTosi y nepekpectka M HaGJiofasi 3a MoKasaHH-
ami 1abJ10, ONPEeJeIHTb PACCTOSIHHE 10 CJIeAYIONIero cBe-
TO(Opa ¢ MOMOLIBIO OAHHX YaCOB?

53. JIBa MaJbuHKa Ha KaTKe XOTSIT CPABHHTb, KTO H3
HIX GoJiblle Mo Macce H BO CKOJIBKO pa3. Kak uM BbINOJ-
HHTb CBOE HaMCpeHHE C IOMOIILIO OJZHOH PYJeTKH?

54. Bur cTonTte Beuepom y HeGOJBLIOH peKH, Ha Tpo-
THBONOJOKHOM Gepery KoTopoii BKoman ctonb c (ona-
pem. Kak onpeneantb paccrosiHne 1o crojiba, a Takmke
ero BLICOTY, €CJIM NSl pelleHHs 3ajaud MpejJaraercs
BOCTOJIb30BAThCSI HeGOJbLIONH JepeBsIHHON peiiKoi H py-
JIeTKOM?

55. HyxHo onpepennTbh HayaJbHYyIO CKOPOCTb MyJIH
HIPYILEMHOr0 MHCTOJETa, pachojarasi TOJbLKO PYJETKOI.
Kax 370 caemnats?

56. Kax pewnte mpeabayulyio 3ajavy, €ciu BMECTO
PYJIETKH 3KCHEepHMEHTaTopy npennommu BOCIOJIL30-
BATLCA CEKYHAOMEpOM?

57. Kak ¢ noMoumpio pyJeTkH HafiTH, BO CKOJIBKO pas
6ONBLLIYIO CKOPOCTH COOGIIAET MSIYHKY NPH GPOCKE Malib-
YUK TI0 CPAaBHEHHIO C JAEeBOYKOIi?

58. Bel XoTHTe OnpejesuTh IIHPHHY PEKH B LIarax.
Kax 3to cuenatb, pasymeercsi NpHOJHSHTENbHO, C TO-
MOILbIO COPBAHHOIT Ha Gepery TpaBHHKH?

59. Il onpenenenusi HampaBJieHHs] MAarHUTHOrO Me-
pHAMana npejJjaraercsi BOCHOJb30BATbCs CTAKAHOM C BO-
joi, wenorkoit nawatbipst  (NH4Cl), noxnuunamy,
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MOTKOM MEIHO! NPOBOJIOKH, HEBOIbIION IHHKOBOI MJia-
CcTHHKOH # npoOkoit. Kak ¢ mnomouipio nepevyuc/eHHOro
Habopa BBINOJHHTD 3alaHKe?

60. IlpexcraBbre, uTO MM ONpEJEJEHHs BBICOTBL
GawHy (WIH KaKOro-To APYroro 3jaHus), Bac CHaOAMIH
GJIIOJCUKOM CO pPTYThIO, TPAHCHOPTHPOM, HeGObIIHM
rpysukom H HuTbio. CHpaBHTechb JiH BBl C 3aJlaHHeM, ecC-
1 pasMepbl OTAENbHBIX YacTei CBOEro TeJa Bbl 3HA-
ere?

61. Kak onpenennTs BbICOTY TOPHl C IIOMOLILBIO uarfe-
BaTeJsl, KaCTPIOJbKH C BOJOH M TOYHOrO TepMOMETpar

62. HeoGxoauMo H3MEpHTH CHJIYy HCTOYHHKA CBETd,
MOJOHTH OJIM3KO K KOTOpOMYy Hesb3s. [lis 3Toil LenH
B BallleM DAcnopsizZKeHWH nMeercs npHOOp AJs onpejese-
HHSl OCBEUIEHHOCTH (JIOKCMeTp) M pyJerka. Onuwnre
OTIBIT, TIO3BOJISIOIINIT BEINOJHUTD 3aaHHE. .

63. [lycrs BeI HaxomuTech Ha Bpaulaloueiica njart-
(dopme (Hanpumep, HamogobGHe «Kojeca cMexa», HMEIO-
1Ierocsi B HEKOTOPHIX mapkax oTAbixa). Ilmardopma co
BCEX CTOPOH 3aKphITa, TaK YTO OKpYy KalolHe NpeaMeThl
He BHAHBL BBl XOTHTE y3HaThb HampaBJeHHE BpalleHHs
nnatdopmel. Kak 310 caenats ¢ momouibio HEGOJBLIOrO
CTaJILHOTO LIapuKa? :

64. MnMo desioBeKa, CTOALIErO Y KeJe3HOL0POKHOIO
NOJIOTHA, C MPOTAYKHBLIM CHTCHAJOM MYHTCSI 3JEKTpHUYKa.

Ecan uemoBek o6iafaer 40CTATOUHO PA3BHTBLIM MYy-
3BLIKAJILHBIM CJIyXOM, OH MOKET HOBOJILHO TOYHO OMNpeje-
JIUTH CKOPOCTDb 3JI€KTPHUKH, HE MOJb3YsACh HHKAKHMH Clie-
LHHAJILHBIMH NpHGOpaMH; eMy HeoOXOAMMO 3HATh JHIIb
CKOPOCTh 3BYKa B BO3AyXe NpPH AaHHOIl TeMmmeparype.

[TonpoGyiite 0GbiICHHTS, KAKHM 06pPa3oM OH JOJIKEH
MOCTYMHTD.

HA O3EPE

65. He noapsysacs wnkaknmu npuGopami, nokaxure,
UTO KOSQQUIUHEHT NOBEPXHOCTHOTO HATAKEHHS Y Mbl/lL-
HOT0 pacTBOpa MEHbIIE, YeM Y YHCTON BOALL

66. B TiXYI0 Ge3BeTpenHylo MOroay ABa NpHATENs OT-
TIPABHJIHCL MOKATATLCS HA JBYX COBEPIICHHO OHHAKO-
BBIX 1O BHEWIHEi opMe H pa3mepam JOAKax Mo oaepy.
Bo Bpemsi mporynkn um 3axorenoch YCTPOUTH COPEBHO-
BaHH Ha ckopocthb. JKenast cpenaTh NOEZHHOK a6co-
14



JIIOTHO YECTHBIM, pe6sTa pellHJH pacnpeleuTb HMeB«
LIylocsl y HHX MOKJIaxy TakKHM 06pa3oM, 4TOGB MaccCel
00€enx 00K ObIIM OXHHAKOBBIMH.

Kax M BEINOJHHTH CBOE HaMepeHHe, MOoJb3YACh OKa-
3aplueficsi y HUX QJIHHHOI BEpeBKOJi?

67. Haxonamuiics B JIOAKe 4Ye/JOBEK XOUYeT ONpese-
JnuTh ee maccy. CMOZXKeET Jii OH 3TO CHeJaTh, ecju co6-
CTBEHHAsi Macca emMy H3BeCTHa, HO HHUEeM, KpOMe AJIHH-
HOIl BepeBKH, OH HE PacloJaraer?

68. Typuctel mepeuwtn ¢ omHoro Gepera o3sepa, rae
pacnosiarajach HX 6asa, Ha APYroi H, MIOCMOTPEB Ha Ha-
CBI, DELIMJIH, YTO MOpa YCTPOHTh KpaTKHH OTABIX. CTo-
fJ1a THXasi MOToAa, H MM GBbLIH XOPOIIO CJLIIHE Tepe-
Jaul paauoysna 6asbl, Tak UTO NMOCJAEJHHE H3BECTHS] OHH
CMOIVIH IPOCJyIIaTh, BEIK/JIIOUHB CBOi TpaHaucTop. IToce
9TOr0 OJHH H3 TYDPHCTOB 3asIBHJI, YTO PacCTOSHHE A0 6a-
3Bl — MOYTH TPH KHJoMeTpa. Kakum o6pasom oH onpene-
JIHJ 3TO pPacCTOsTHHE?

69. AxBasaHTHCTy HEOGXOZHMO ONPENEJHTH IVIyGHHY
ozepa. K coxalleHHio, HHKakMX HHBIX HHCTPYMEHTOB,
KpoMe LHJIHHAPHYECKOH MEH3YPKH. C JeJeHHSIMH, y Hero
He okasajocb. OlHAKO aKBaJaHTHCT CyMeJ CHPaBHTbCS
co cpoeii 3anaveil. He cMoram Gbl BBl cKa3aTh, KaK OH
3TO caenan?

MoKHO JIHM BBINOJHHTH 3aJaHHe, eCaH LHJIHHAPHYE-
CKas MeH3ypKa 3aMeHeHa Ha KOHHYECKYIo?

70. Tlokynasi B MarasmHe KamnpoOHOBYIO JIECKY, pbIGO-
JI0B 3a0bl1 MOHHTEPECOBATHCS, KAKYI0 HArPYy3Ky OHa BhI-
nepxusaer. OJiHaKo nocjie HEKOTOPOro Pa3MBILIJICHHS] OH
NpHAyMaJ c€rnocold onpeneseHHs: 3TOH BEeJHYHHBI C TO-
MOILLbIO THPH Maccofi 1 Kr H TpaHCIOPTHpA, KOTOpbIe
y HEro cJyuaiiHo oKa3aJ/iuch.

[TonpoGyiite noragartbesi, KakuM 06pa3oM pbiGOJIOB
peunJs 3ajauy. :

71. Cmoxer yin pbi6aK ONpenesHTh NPOUYHOCTD JIECKH,
pacnoaaras rupeit Maccoii 1 Kr u pyJeTKoii?

72. PriG0oJIOB pelHy BBIYMCAHTH TpeJes IPOYHOCTH
(To ecth oTHOUIEHHE pasphiBalollell CHJbI K MJOLLAAH
TNIONEPeUHOrO CeyeHHsl, KOTOpOe Ha3bIBAIOT TaKiKe COIpo-
THBJEHHEM Ha pa3phiB) MaTepHaJa, H3 KOTOPOro H3ro-
TOBJIEHA JIeCKa, pacrojaras AJjs 3TOH LeJH KyCKOM Jie-
CKH M3BECTHOH NJIMHBI H M3BECTHOIO AHaMeTpa, HpPbLKOM
H CEKyHAOMEepOM,
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Kak 10MKeH GbITh MOCTABJEH ONBIT IO ONPEAeJIeHHI0
HHTEPECyIOLIel ero BeJTHIHHBI? PR

78. Kameunb G511 Gpower B 03€DO €O CMOKOHHOH BO-
noi. Kak ompezenntb ZaJdbHOCTh OpocKa, KOHEUHO npu-
GJIM3HTEJNLHO, C TMOMOUIBIO METPOBOI JIHHEHKH H CEKYl-
Jomepa?

BO BPEMS MYTELLECTBKSA

74. Kak B Ge3BeTpeHHYIO MOroAy ONpPEAeIHTh CKO-
poCTh MajeHus J0XAeBBIX Kameab MO TeM IojocaM, KO-
TOpPBIE OHM OCTABJSIOT HA OKHAX ABHKYILEroCs JKele3Ho-
JOPOKHOro BaroHa?

[lnsi  pemenns 8ajaud  paspelieHo MOJL30BATLCH
TOJIBKO UacaMU H TPaHCHOPTHPOM.

75. Kak ¢ nomoumpio macutabHOl JnuHeHKH onpese-
JIHTh CKOPOCTh MafeHHs T0oKAEBBIX Kamleab MO TeM CJe-
[laM, KOTOphle OHH BBLIUEPUYHBAIOT Ha cTrekjaax OOKO-
BLIX OKOH emymero asromoOuis? Iloroma Gesse-
TpeHHas.

76. Tporasicb co CTaHluH, T0E3[ HEKOTOpoe BpeMs:d
JBIIJKETCS NMPAKTHUECKH PAaBHOYCKOPEHHO. YKaxKHTe CIO-
co0 ompeesieHns BeJIHYHHLl YCKODEHHS B 3TOT MEPHOL
€ TIOMOMLBIO HHTH, CTOPAMMOBOIl THPbKI H MacurraGHol
JIHHEAKH,

77. Kax pemaercs npeiblayiias 3aaaua, ecjii Macul-
TabHas JMHelKa 3aMeHeHa Ha AHHAMOMETp — TOYHBIE
NPYKHHHLIE BECkI?

78. Kax pemnte 3agauy Ne 76, ecin BMecto macuitaG-
HOM VINHEHKH IKCIepHMEHTATOPY NPEeAJIONKHIN BOCIOJb-
30BATLCS TPAHCIOPTHPOM?

79. B 0oAHOM H3 MOTOPHBIX BaroHOB HPHIOPOAHOIN
SMIEKTPHYKH YCTAHOBJIEH TOUHbIE CUETIHK 060POTOB KO-
Jieca W TepMOMETp, H3MepsIOUil TeMmepatypy BHell-
HEro BO3JyXa.

Kak ¢ ux TOMOIIIBIO ONPENCIHTh TEPMUUECKHH KO-
(HUHEHT JHHEMHOro pacIIHpPEHHs MeTajna, u3 KOTOpOro
H3rOTOBJICHBI KOJIECA BATOHOB 3JIEKTPHUKH?

80. BrlexaB pano YTPOM H3 ropoia Ha poBHOE H my-
CTLIHHOE Li0CCe, Wodep pewus YCTPOUTH NePBYIO ocTa-
HOBKY DOBHO uepe3 uac. Kak emy BBINOJHHTL CBoe Ha-
MEpeHue, He mpuberasi K MOMOLIM YacOB? Panuonpuem-
HHK B aBTOMOGH/IE OTCYTCTBYET.
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81. TpexncraBbTe, UTO BH €fieTe 1O TOPH3OHTANBHOMY
YU4CTKy Iocce Ha aBToMoGmie. Kak mpHG/IMKEHHO om-
PeneauTh KO3()(HIHUEHT CONMPOTHB/JIEHHS JBHIKEHHIO aB-
TOMOOMJISA, TIOJb3YACh TOJNBKO HMEIOIEMHUCS Ha HEM MpH-
Gopamu?

82. Kax ompefennTh yros HaK/AOHA LIOCCE K IJIOCKO-
CTiH TOPH30HTA, HMesl AEpeBSHHBIH OpPYCOK H HHHAMO-
MeTp?

83. Kax ONpeNeNTL 3HAKH TOJIOCOB aBTOMOGHIILHOM
aKKyMyJATOPHOM Garapei, MoJb3ysich nepeHOCHOH Jam-
10it u3 modepekoro naGopa, KyCKOM MPOBOJOKH H KOM-
macom?

84. Kak BHIMOJIHHTH 3aJaHue MNpeAablAyulefl 3amaud,

ec/¥ B BalleM PacloOpsizKeHHH HMEETCs JIHUIb ABa Mpo-
DOJIHHKa H CTaKaH Cc BOJOii?
85. Kax pewurs 3agayy Ne 83, pacroJaras TOJIbKO
yMs MeAHBIMH MPOBOJHNKAMH H CHIPOH KapTo(eniHOH?
86. ABTOoMOGH/IHCTA MONPOCHIH OTpeaenHTh yros, 06-
pasyemblil wocce ¢ ropH3oHTOM. JlJ151 3TOII Ie/IH ero cHab-
A obpyuem p cexyngomepoMm. Kak [0JKeH MOCTY-
OHTH aBTOMOGHJIHCT?

B

B UHONBHOM NAEOPATOPUM

87. Mmelorcs ABa MasiTHHKA. ITepHOX OAHOrO H3 HHX
ussecren. Kak npome Bcero ysHaTh NMepHOA ApYroro?

88. M3 neckoaLKHX cOpTOB (HILTPOBAJMbHOK Gymarn
Hy2KHO0 BEIOPATL TOT, B KOTOPOM NOphl Menblre. Kak ato
caenarth, He NPHMEHAs HHKAaKHX NpHOOpOB?

89. Mmeercsa asmoMuHueBblii wapuk. Kak ¢ momomuisio
BECOB H MEH3YPKH ONpEeNeJHTb, CIVIOIIHOH OH HJH BHY-
TPH HEro ecTb BO3JYIIHAS MOJOCTh?

Mozno /i KaknM-To o6pasom (KOHEYHO, He mpuGeras
K NPOCBeYHBAHNIO PEHTTEHOBCKUMH JYyYaMH) BbIACHHTD,
ric HaXOAHTCS MOJIOCTh — B LieHTpe MM BOJH3H €ro Io-
BCPXHOCTH?

90. Ha puc. 1 nsobpakeH MaJjOH3BeCTHBI mpubop,
nsobperennvlit amepuxanckum ¢usnxom Aprypom Kowmn-
tonom. Crexasnnas TpyGka, cBepHyTas B KOJbHO (TOp)
AaMeTpOM OKOJIO OJHOr0 MeTpa, 3aloJiHeHa BOAOH, B KO-
TOPOit B3BelIeHB! MaJsieHbKHe yacTHUbl. TpyOKa HaXOAHT-
Cs1 B MOKOe [0 TeX Mop, MOKa KHAKOCTb BHYTPH Hee co-
DCpPIICHHO HE YCMNOKOHTCA. 3aTeM ee Pe3Ko IOBOpadvH-
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BaioT Ha 180° u ¢ momombio MHKpOcKona Ha6aiofaoT 3a

HaCTHIAMH, YTOOb! ONpeNesHThb, ABMIKETCS JIH KHIKOCTh

;7  BAOTb OCH TOPA, H ecait JUBHIKeET-
csl, TO B KAKOM HamnpaBJ/IeHHH.

Kak ¢ nomonibio Takoro npH-

6opa ompenejuT> HampaBJeHHS

CTpaH cBera?

91. B simuke crosa JiexalaH

[Ba COBEpIIEHHO OJHHAKOBBIX MO

BHewHeMy BuAy Opycka. OanH

U3 HHX GBI M3rOTOBJIEH H3 MAT-

KOro KeJqe3a, a BTOpOil — CTajlb~

HOH M HamarHudyeH. Kax, mosnsysich TONBKO STHMH [BY-
151 GPYCKAaMH, OTVIMYNTL MArHHT OT IPOCTOTO JKeJe3a?

92. OjiHa W3 JBYX COBEpIUEHHO OAMHAKOBBLIX cepHye-

CKHX CTEKJIIHHBIX KOJG 3amoJjiHeHa BOJOi, a Apyras —

Pac. 1.

cmiproM. KoaGel mioTHO
,—-—L 3aKyMOpeHbl H OTKPLIBATD
VIR, D ux He paspeuwaercs. Kak
S C TOMOUIBIO HACTOJIBLHOM

JlaMIbl y3HaTh, B KOTOPOil
M3 HHX HaJuTa Boja, a B
KaKOil HaXOAHTCS CIHPT?

93. C mnomoumpbio THPb,

Puc. 2. CeKyHioMepa H yCTaHOBKH,

cXeMaTHYeCKH TMOKa3aHHO

Ha DHC. 2, HY:KHO onpefeantb Maccy tena M. Kak npoute
BCEro 3TO CAe/NaTh? -

94. Ha 3aMKHYTBIl 3KeJIe3HEIl CepAeUHHK HAACThl 1BE
KaTywkd. Kak onpegenntb 4HC/IO BHTKOB B KayIoii H3
HUX, €CJIH B BallleM paclnopsizZKeHHH HMeercsi HCTOUHHK
NePEMEHHOr0 TOKA, MOTOK H30JIHPOBAHHOH NMPOBOJIOKH H
BECbMa UYBCTBHTEJLHBI MHOMOMKAJbHBINH BOJBTMETD?

95. HyxHo ysHats maccy m AJIHHY MEIHOTO NMPOBOJ-
HIKA, H3 KOTOpOro cjenana o6MOTKA KAaTYLIKH 3JCKTPO-
marunTa. Katymky pasmatsiBaTsh He xoteqnoch Gbl. Mok~
HO JIH BBINOJHHTH 3aJaHHe, pacmoJjarasi HCTOUHHKOM TO-
Ka, BOJILTMETPOM, aMIepMeTpoOM H MHKPOMETpPOM?

96. Kax onpegennrs JAMaMeTp KaHajJa OAHOPOAHOTO
CTEKVITHHOTO Kanuuiaspa, HanpuMep, or 0GLIYHOTO MCIi-
ILHHCKOrO TepmMoMeTpa, ¢ MOMOIIBIO JHHElKH, PE3HHOBOI
FPYLIH, TOYHEIX BECOB C pAa3HOBECOM M KalelbKH
pPTYTH?
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JInneiika canwkom rpy6a, utoObl €0 MOXHO ObLIO
BOCMOJIL30BATHCS VIS HEOCPEACTBEHHOrO H3MepeHMs AH-
ametpa.

97. Jlns u3MepeHHs CKOPOCTH BHHTOBOYHOH IyJIH 3K-
CIIePHMEHTATOP pacroJiaraer 3JeKTPOMOTOPOM C H3BECT-
HOI CKOpPOCTbIO (4acToTOi) BpamleHHs, ABYMS KapTOH-
HBIMH JHCKaMH, KjeeM, JIHHelKoil H TpaHcnoptupom. Ka-
KHM 00pa3oM OH NOJIKEH pacHOpSAHTHCS STHM HaGopoM
npeaMeToB?

98. OmnpepeneHne CHJIBI TSKECTH HEKOTOPOro TeJsa
NPeJIOKEeHO MPOM3BECTH C NOMOIIBIO IITATHBA, MPYXKH-
HBI, JIHHEHKH H EeJHHCTBEHHOH THPH C H3BECTHOH CHJIOH
TszkectH. Kakum o6pasom 310 caenaTh?

99. [lanpl gepeBsiHHAs JOCKa, 6PYCOK H3 TOrO e Ma-
TepHasia M JHHeiika. PaspaGoraiite cnoco6 onpeneieHHs
Ko3(HIHenTa TpeHHus AepeBa O AEpeBO, B KOTOPOM HC-
110/1b30BAJINCH OBl TOJBKO 3TH NMPEAMETHI.

100. Kak ¢ noMoupio JHHaMOMETPa ONpPEAENUTh KO-
s(uuuent Tpenus Mexay OGpYCKOM H HAKJOHHOIN IJIO-
CKOCTbIO, HAa KOTOPOIi OH HaxoAuTcs? HakJIOH MIOCKOCTH
MOCTOSIHEH M He OYeHb BeJHK, TaK 4To 6e3 MpPHJIOXKEHHs
CHJI H3BHE OPYCOK MO NJIOCKOCTH HE CKOJIB3HT.

101. OGLluHO AJSI ONMpeieseHHs: MacChl TeJ MOJb3Y-
10TcA Becamu M HaGopom rupe. Hy, a Kak GbiTh, €CJH
Becop Her? Oauu H3 cnocoGoB «B3BeUINBaHHA» Tena 6es
BecoB paccmoTpeH B 3ajgaue Ne 93. Tenepnh HyKHO pas-
paborath HHOIi BapHaHT, TaK KaK THpPs BCero OJHa, a
BMecTO H300pa<eHHoil Ha pHc. 2 yCTaHOBKH MpejJiara-
€TCsi BOCHOJIb30BaThCsl MOTKOM TOHKOrO, HO NPOYHOTO
IIHYpa, JerKHM GJIOKOM H CEKYHIOMEpPOM.

102. Kak onpejenntb Maccy HeOOJBIIOr0 CTajbHOrO
OpycKa ¢ MOMOIIbIO CMHPTOBKH, GaHKH C BOJOI, KaJopu-
MeTpa, TepMomMeTpa H MeH3ypku? PaspemeHo Takke
BOCIOJIL30BATLCS  (DH3HUECKHM CchpaBoyHHKOM. Macca
KaJlopumMerpa 1 BEIIECTBO, H3 KOTOPOrO OH HM3rOTOBIIEH,
H3BECTHBI.

103. Buiazuplii cier — 310 cMech KPHUCTAMIHKOB JIbAA
¢ Bojoit. PaspaGoraiite cnoco6 onpefejneHHsi OTHOCH-
TEJILHOrO COAEPXKAHHS JbJA BO BJAXKHOM CHere C IO-
MOIIbIO BecoB 0e3 rHpb, ABYX COBEPIIEHHO OAMHAKOBBHIX
KaJIODHMETPOB, Ta3oBOH HJH 3JEKTPHYECKOH IJIHTKH
(BO3MOKHO TaKke NpHMEHEHHe HarpeBaTess JI060oro
ApYroro THNa) 4 TepMOMETpa.
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104. Kax npu6ausuTenbHo ONpeiennTh TeMnepaTypy
CHJILHO HArpeToro crajabHoro Opycka ¢ TMOMOLLbIO ﬂePeP;
YHCAEHHBIX B ycaosun 3agaud Ne 102 nmpu6opoB, €CJ
JaHHBII TEPMOMETD DACCUHTAH Ha H3MepeHHe TeMIiepa-
Typ He Gosee 100° C?

105. MmeioTcst akKyMyJasTop, 3/eKTPOABHiKyLlas CH-
Jla 0 BHYTPEHHEe CONMpPOTHBJEHHE KOTOPOro HeH3BeCTHEL
aMnepMerp, CoefHHHTeNbHble NPOBOAA H ABa CONpPOTHB-
JICHHSl — H3BECTHOe H Hen3BecTHoe. Kak ompejenaHTh BE-
JIHNYHHY HEH3BECTHOIO CONPOTHBJIEHHS?

106. B Bawem pacnopsuxenun nmeiorcst aaeMent I'pe-
He (3JeKTPOABI — LHHK M YrOJb, 3JIeKTpoJuT — pasbas:
JICHHAs5l CepHas KHCJIoTa ¢ J06aBKOiH JABYXPOMOBOKHCJIOIO
KaJiusl B Kayecrtse ;LenonﬂpnaaTopa), TOYHBle Bechl CHa-
GOpOM THPb, peocTaT, aMIepMerp, JHHeliKa, cnpaBouliK
10 (u3nKe H reorpaduueckas kapra obmacru. Kak ¢ no-
MOLILIO MNePeYHCJeHHOro -Habopa NpeAMeToB MOMKHO Ol
PEACTNTL CPEJHIO CKOPOCTb, C KOTOPOH Ball TOBApHIL
IIPOE3KACT HA BeJOCHMeJe NMyTh OT Ballero roposa Ao
COCEJIHEro Inocejaka H o6paTHo?

107. Wmeercs coxuas siekTpHuecKas LEMb, cocrosl-
1asa U3 OJHHAKOBLIX KOHJEHCATOPOB C H3BECTHOH €M-
KocTplo C, coepuHeHHBIX MexkAy co6oil Kak MocjcnoBa-
TeJIbHO, TaK M mapaJJeibHo. Brauase emkocth 6artapen
Oblia paccunrana Teoperuuecki. Ilockospky Lenb Oblia
BECbMa CJIOJKHOH, ecTeCTBEHHO CjeaTh MOMBITKY 3KCIle-
PHMEHTAJIbHO TNPOBEPHTL 3HAUEHHE, NOJY4YeHHOE Teope-
THYECKHM nyTem. Jlas 3Toff LeJH NpeaoKeHo BOCHOJb-
30BAThCA HAOOPOM OAHHAKOBBIX CONPOTHBJEHHII, BOJbT-
METpPOM, amuepmerpom H 6GaTapeeil akkymyJsitopos. Kak
CNelYeT MOCTYIHTL?

108. Kax moxHo H3aMeputh 061HeM ayiuTOpHH, Pacio-
Jarast Jisl 3TOi LeJH MOTKOM MeRHOI NPOBOJIOKH, BeCa-
MH ¢ HaG0POM THpD, aKKyMyJIATOPOM, BOJBLTMETPOM, aM-
NEPMETPOM H (DH3HYECKHM CIPABOUHHKOM?

109. TIpunymaiite crioco6 onpenesenns oGbema ayii-
TOPHH B TOM Cilyyae, ec/i H3 NEPEYHC/IEHHOrO B NpEibl-
Aymeil  3agave Habopa paspeiieHo BOCHOJb30BATHCS
TOJILKO MOTKOM NpPOBOJIOKH, BecaMH € HaGOpoMm rupb 1
CNPaBOYHHKOM,

110. Kamepron, H3rOTOB/ICHHEI M3 HHBapa (cnuiaB
€ OHCHL MaJIeHBPKHM KO3()()HUHEHTOM TemI0BOro pacun-
peHnsa), Hmeer yactoty 440 I'l npakTHYecKH He3aBHCH-
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MO OT TeMmepatypsl. Kakum o6GpasoM MOKHO ompese-
JHTh TeMIepaTypy B Jab0paTOpHH, CUATas GHEHHS Me-
JKAY KaMepTOHOM H OpraHHOH TpyG6oif, Aaioumiei mnpH
0°C Ttakxe 440 xoseGaHuii B CEKyHIy, €CJaH AJIHHA Op-
raiHoii TpyGbl He H3MEHsIeTCsa ¢ TeMIeparypoii?

HA SABOHE

11f, Kak y3HaTh, HaMargHueHo JIH cTapoe HOXKOBOY-
HOE TOJIOTHO HJIH HEeT, He IOoJb3ysiCh HHKAaKHMH HpHGO-
paMi HJIH APYTHMH TeJaMHu?

112, TIpeanoxute crnocol6 ompeneseHHs MJIOMIAAH OA-
HOPOANOIl NJIACTHHBI HENPaBHJIBHON (OPMBI € MOMOLIbIO
TPEYroabHiKa, HMEIOLUIero MAeJeHHs, HOXHHI H BEeCOB

Ha00pOM THPb.

113. Mmeercs cocyl ¢ pacniaaBJeHHBIM BeLIeCTBOM H
KYyCOUeK TOro K€ BEllecTBa B TBepAOM cocTosiHuH. Kak,
He OXKHAasCh  3aTBepJeBaHHS,
npeacKasath, YTG MNPOH3OHAET C
o0BeMOM pacmiaBa NpH Hepexoae
B TBEPJOE COCTOSIHIE?

i14. Kax ¢ noMoubI0 OJXHOI
JIUIUL JIHHeIKH, He HMeloleil geJe-
HHl, ONpeNeHTh NMOJOMXKEHHEe LeH-
Tpa TAMKECTH OJIHOPOJHON MeTaJ/H-
YecKo!l mIacTHHKH (pHC. 3), Bce yr-
Jinl Y KOTOPOii npsiMbie?

115. Kak ¢ moMoubio CHJILHOrO
MarinuTa (Jayulie nojaKoBooGpa3Ho- Pic. 3.
ro) ONpEeAeJNHTb, MOCTOAHHBIM HJIH
nepeMeHHbLIM  TOKOM IHTAeTcst 3JeKTpHyecKas  JiaM-
nouxa?

116. Ha sarrmerpe (mpuGope, npeiHasHayeHHOM AJs
U3MEPeHHs MOIIHOCTH, MOTpe6JsieMoii H3 CEeTH 3JIeKTpPH-
YCCKIMH YCTAHOBKAaMM) HMeeTcst ABe INapbl KJIeMM, K
KOTOPLIM NPHCOEAHHEHbI 0OMOTKH ABYX KaTylIeK BaTTMET-
pa — TOKOBOI, BKJIOYalouieiicsi MOCJaeA0BaTeNbHO C ycTa-
HOBKOH M HMeloLlel, c/efoBaTesibHo, HeOOJbIIOe COMpo-
THBJEHHE, H OOMOTKH HAMpSKEeHHsl, MOACOeTHHSIEMON
napanienpio ycranoske. OGo3HaueHHs OKOJIO KJeMM
crepancb. MOMKHO JiH, He BCKpbiBasi npu6opa, onpeaesnTh
¢ NOMOUIBIO JBYX NPOBOAHHKOB H KapMaHHOro (oHapH-
Ka, K KaKMM KJeMMaM KakiHe OOMOTKH MOJCO@JHHEHBI?
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117. Kax c moMompio BOJHTMETpPA ONpeAeHTh, CKa:
KOl CTOPOHBI HAXOAWTCH HCTOUHHK TOKAa B ABYXMPOBOA
HOJf JIHHHH? &

118. HeonbiTHEl TOKapb H3TOTOBHJ NMapTHIO AETaJEH
¢ omHOKOIi, B peay/bTaTe KOTOPOil Macca Ka)KIIOHHMTa'
JIH OKasanach Ha 10 rpaMMOB MeHbIIe MOJOXEHHOH. 11€
peJl OTHpaB/eHHEM Ha MepernyiaBKy HesepHO H3TOTOBJEH:
HBIE JIeTaJH XPaHHIHChL Ha CKJIaje B OTjeJAbHOM SLHKE
PANOM C KOTOPBIM CTOSJIO elle AEBSAThH TOYHO TAKHX KE
HO ¢ Ge30IHG0YHO HArOTOBJIEHHBIMH JeTaJlsMH, HMelomlil-
MH, NT03TOMY, NPaBHJIBHYIO Maccy.

PaccessHHBII KTaZOBIIMK 3a0bL1, B KakoM HMEHHO
AlKKe JexaT GpakopanHble Aeranu. Komeuno, 9T0 HE-
TPYAHO BBLICHHTb, B3BECHB I0OOYEPEAHO JEeTaljlH, BBATHIG
M3 BCeX sumikoB. Ho mnpeinasnauenHbie K mnepenaaBke
ATalH MOLYT OKasaThCsl B CaMOM MNocJaefHeM, H TOrAd
NPHAETCA BLINOJHHTbL AEBATH B3BELIHBaHHil (B3BelNBATH
JleTajli M3 JecATOro smuHKa He o6s3artenpHo, Tak Kak,
€C/IH B MEPBBHIX AeBATH GpaKOBaHHLIX He 0Ka3aJoch, OHH,
CJIe/lOBATEJILHO, JeKaT B NocjenHem). Mexay TeM I0-
JOIE/IINIT 3aBe/lyIOUHi CKJIaJ0M cKasaJ, uto AJjs M0-
HCKA HYJKHOTO sIlMKa BIOJHE J[0CTATOYHO MPOH3BECTH
OJIHO B3BeIIHBaHHE.

Kax foizxen neiicTBoBaTh KJ1a 0BUIHK?

119. Kak ocMOTpeTh MOBEPXHOCTb AeTaJi, 3aKpem-
JICHHOH B naTpoHe TOKapHOro craHka, He OoCTaHaBJHBas
ero?

120. KoaneKTopHbIil 2/1eKTPOABHraTeNb NepeMeHHoro
TOKa C TNOCJEA0BAaTeJbHBIM BO30YzKIeHHeM BKJIOUaCTCA
B CETb uepes peocrar, C I[OMOIIBIO KOTOpPOro MOZKHO
NJIABHO H3MEHATH YHCJI0 060POTOB.

Kax, nvest B cBoem pacnopsxkennn HEOHOBYIO J1aMITy,
LHPKYJIb, JHIHEHKY, KapaHuaall, KJeil, HOMKHHILBI H JHCT
KapToHa, YCTaHOBHTb CKOPOCTL BpallleHHsi ABHraTeJs,
paBhyio: a) 750 oGopotoB B MuHyTy, 6) 1500 06opOTOB
B MHHyTY?

121. BbICTpoe BpalleHHe BaJla MallUHbl yrajibiBaercs
JILIL 10 4acToMy «MepuaHuio» mosepxuocti. HyzHno on-
PEACIHTL YHCJI0 060pPOTOB Baja, HO Taxomerpa — npnGo-
Pd, CNCUHANLHO NpeAHa3HAYEHHOTO /15 STOM eI, Y BAC
HeT. Bawm PaspeuieHo BOCHOJbL30BATHLCS KyCOuKoM MeJa
H 1aCcaMi ¢ CeKYHIHOM CTpeKoif.

Kax e Bomonnnts 3ananne?
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122. C mepBoro sTa)ka Ha BTOPOI NPOJOMKEH MHOro-
KHALLLHT KaOesab. )KHIBI B HEM H30JIHPOBaHBI APYr OT
Apyra, nmpuYeM LBeT H30JSALHH y BCeX KHJ OJHHAKOB.
KoHubl »xHi, HaXoAsulHecss Ha I[EPBOM 3TaxKe, MEpeHy-
MepOoBaHbl.

Kak ¢ nomouipio 6aTapeiiki, J1aMIOYKH H HEGOJIBLIOTO
KyCKa NpPOBOJIOKH y3HAaTh HOMepa KOHLOB Kabess Ha BTO-
poM 3Taxke momemieHusa? JKesaresbHO, KOHEYHO, BBIIOJI-
HHTb IPH 5TOM HaHMEHbLIee YHCJO ONepalHi.

123. Ha puc. 4 noxasaHa yacrb cJI0XKHOI cxeMbl. Kak
OMNpeJe/INTh CONMPOTHBJEHHE H306parKeHHBIX HAa DHCYHKe

o

Puc. 4.

PE3HCTOPOB C MOMOLIbIO aMIepMeTpa, BOJbTMETpa, He-
TOUHHKA TOKa M Habopa COeIHHHTEJLHLIX NMPOBOJOB, HE
paspLiBas HH OJHOTO KOHTaKTa B cxeme?

3anaua nMeer oYeHb KOPOTKOE H HHTEPECHOE pelle-
une. [TonpoGyiite ero Haiitu.

B KOCMOCE

124. KocmonaBTy, HaXoAsueMycss B OTKPBHITOM Koc-
moce, Heo6XoAHMO BepHyThbesi Ha Kopabub. Ha 3emue
9TO 3ajlaua HexHTpas — 3Hall, cebe waraif, Ho B KocMoce
BCC 3HAYNTEJNLHO CJIOXKHEe, TaK KaK OTTOJKHYTbCS HOra-
Mu He ot uero. Kak »e KOCMOHaBTY CABHHYTLCS C Mecra?

125. [lns onpepnenennuss Macc TeJ NOJb3yloTcst 160
pblYakubiMH, Jn6o NpyXHHHBIMH Becamu. Kak Te, Tak
H pyrHe B YCJIOBHSAX HEBECOMOCTH, HanpuMep Ha HeGOJb-
IIOM HCKYCCTBEHHOM CIyTHHKe 3eMJiH HJIM Ha KOCMHUe-
cKOM KopabuJie, IBHXKYIIeMEs C BBIKJIIOUEHHBIMH JBHraTe-
JsMH, pab6oraTh, Kasanoch G6bl, He MoryT. Kak Gbl BbI I10-
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cTynuay, ecan Gbl paM TPeAJONKHIN BCe e onpe)leJlHTg
Macey Tesa B 3THX YCJOBHSIX MMEHHO C IIOMOU(bIO BECOB:

Kaxumu BecaMu — NPYKHHHBIMH HJIH PHIYaKHBIMA —
cleayeT BOCNOJNb30BAThCSl N KaK? i

126. TlopnereB K He3HAKOMOIl NMaaHeTe, KOCMHYECKHH
KOpabJib, BEIKJIIOUHB ABHraTe/H, BbllleJ Ha KpYyroBylo OpP-
6UTY, H KOCMOHABTHl NPHCTYNHJIH K TNpeaBapuTeJbHbIM
HceaeqoBaHuAM. MOryT JH OHH ONpeJeJHTh Cpfjﬂ”“"o
IJIOTHOCTD BEIECTBA IJIAHETHI, IOJIb3YsCh s 9TOH LelH
TOJIbKO yacaMu?

127. Jlas1 sKCIiepHMEHTAJbHOTO ONpejeseHust ycKope-
HHsI CHJIBL TAJKECTH Ha BHOBbL OGHApY’KEHHOI nnaﬂefe
KOCMOHABTBI peLINJIH BOCIO/Ib30BaThCs HEGOMbIIHM CTaNIb
HBIM 1I2PHKOM, MOLHOI JiaMmnoii, 2JeKTpoMOTOpOM C IO~
CTOSIHHON (M3BECTHOI) CKOPOCTbIO BpalleHHsi, Ha OCH KO-
TOPOTO 3aKpenJjeH KapTOHHBIH ANCK ¢ y3Koil pajnajbHOH
IeJ1b0, KYCKOM YepHOro MOJIOTHA, JHHeHKOoH ¢ AeseHH-
AMH M (oToanmapatoMm, 3apsizKeHHBLIM BBICOKOUYBCTEH-
TEJbHOMH MJIEHKOI.

Kax cnepyer pacnopsiautbest sTHM HaGopom mnp1i6o-
POB H NpeAMETOB, YTOGHl BBHINOJHHTH INOCTaBJCHHYIO 38-
Jfauy?

128. Kak pemwnTs npeabaylyio 3agady ¢ MOMOUIBIO
THPH H3BECTHOI MacCEl M NPYKHHHBIX BECOB — AHHAMO-
merpa?

129. KocMonaBThl pelinin onpeiejutb Maccy nia-
HETBI, Ha KOTOPYIO MX AOCTaBHJ paxeromuan. Jlas 3Toif
UCJH OHH MCMOJIB30BANH NPYKHHHbIE BECHl H KHJIOTPaM-
MOBYIO rupio. Kakum o6pa3om OHH BBIMOJIHHJIN CBOC Ha-
MEpEHHe, ecaH pajuyc IJaHeTsl HM GbLT H3BecTeH pance
H3 aCTPOHOMHYECKHX H3MEpEeHHi?

130. Ilpononzkas nayuars mianery, na KOTOPYIO OHH
TOnaH, KOCMOHABTLI NMPEANPHHSAIN BTOPHUHOE (CM. 3a-
nauy Ne 126) onpegenenne cpemueii mioTnocTH ee Be-
1ecTBa. YKamuTe, Kak OHH 3TO MOTJH CACNATh, CCII H3-
BECTHO, UTO OHH pacrnoJiaraj TOHKOH HHTLIO H3BECTHOI
AJMHBL, HeGOMbWHM TPY3HKOM M yacami. KocMonaBTam
Oblna TaKKe H3BecTHa AIMHA 9KBATOpa MJIAHETHI, KOTO-
PYI0 YAaJoch onpexennTs ele nepen nocaugkoii.

131. HaGmonas y ce6s moma mo TeJIeBH30PY BbICA/l-
Ky KOCMONaBTOB Ha Jlymy, mnpenomaBaTean opHoro H3
AMEPHKANCKHX KOJIe/Keii 3aMeTHI, uro Yy OAHOro u3 01-
24



CEKOB CNyCKaemoro annapara («JIYHHOTO MOAYJSi») CBH-
caJsl psiioM ¢ QUrypoli KocMOHaBTa, Kayasicb Ha YeM-To
BpOJe KaHaTa, KaKoil-To Tskesbli npeaMer. ITocmoTpeB
Ha CBOH vYachl, npenojaBaTe]b CyMeJ JAOBOJbHO TOYHO
ONpEe/leINTL yCKOpeHHe CBOOOAHOro mnaneHns Ha Jlyhe.
Kak on caenaxn aro?

132. Kax, npuiereB Ha HE3HaKOMYIO IJIAHETY, KOCMO-
HaBTHl MOTYT C MOMOLIHIO YYBCTBHTEJNBHOILO TIaJIbBaHO-
MeTpa H MOTKa NpPOBOJIOKH ONpeneaHTh, obaanaer JH
IJIaHETa MATHUTHLIM MOJeM HJIH HeT?

133. KocmonaBty; BHIUEAIIEMY B OTKPBITBII KOCMOC
H He CBSI3aHHOMY HH ¢ KopaGJeM, HH ¢ KaKHM-a1160
HHEIM 00bEKTOM, Heo6xoauMo nosepHyThes Ha 180°. Kak
OH J0JI7KEH MOCTYNHTL?

134. TlpeacraBum, urto Ha Benepe 3apoausach JKH3Hb,
H C TeyeHHeM BPeMEHH TaM MOSBHJHCh Pa3yMHBIE Cylle-
CTBa («ryMaHOH/bI», 10 TePMHHOJOIHH COBPEMEHHBIX MH-
caredneli-(pantactoB). Pa3BuBas HayKky, OHH, B CHJY cIe-
UH(HKH OKPY#alOINX YCJIOBHII, NOCTOSHHO CTaJKHBa-
JiCh OBl C TAKHMH TPYAHOCTSMH, KOTOPble COBEpIIEHHO
HesHakoMbl xHTeasM 3eman. Ha Benepe, Hanpumep, Ha-
CTOJIBLKO TycTas 06/1auHOCTb, YTO BeHEpsiHe HHKOrjaa Gl
He Bijlesn nHeGecHLIX cBeTHJ. BosHHKaer BONpoC, CMOTJIH
Gl OHI JI0rajaThesl O BpallleHHH BeHepbl BOKPYr CBOElf
OCH 1 onpejennTh Hanpasaenue BpauleHus? [TonpobGyiiTe
NPEAJOXKNTL CBOIT ¢noco0.



MO CKA3KHU

1. Ha GbiToBO#t MeH3ypKe HaHECEHO HECKOJbKO pas-
JIUMHBIX I0KAJ JJIS CBIMYYHX TPOAYKTOB: MYKH, MaHHOH
KPYIbI, CaXapHOro mecka W T. J. DTH IIKaJjbl Nporpamy-
HPOBaHbl B rpammax. Mmeercs Takixke OfHa Likajaa AJaf
JOGBIX KUAKOCTEH, nmporpaayHpoBaHHas B KyOu4ecKuX
CaHTHMETpax.

2—4. BcenoMuuTe yC/IOBHE PaBHOBecHs Tela, HMeo-
LIEro OChb BpalleHHs.

5. Peurenye ocHoBaHo Ha 3aKoHe ApxHMmesa.

6. B3BecbTe nycTyio KacTpioJio, a MoTOM— KacTpIosIo
C BOJOIL.

7. Ionymaiite, KaK MOKHO IPOBECTH MJIOCKOCTD, Pas-
JEJIAIONYI0 UHJAHHAD HA ABe paBHbie no 00beMy 4acTH.

8. Ilogymaiite BHauaJsie Hajl TeM, oueMy NpH pacKpbl-
THH NapamioTa cKOpOCTb MajeHHs MapallioTHCTa pe3Ko
YMEHbLIAeTCS.

9. IManka Gyjper HAaXOAMTHLCSI B PAaBHOBECHH, €CJI ee
NOAMNEpPeTb B IEeHTPe TANKECTH.

10. Karsuuiticss mo miiockocTH umiap 3a OfHH 0060pOT
TMPOXOAUT MyThb, PABHBI JAJHHE €ro OKPYXKHOCTH.

11, Tnamerp mapuka oueHb NPOCTO BbIPAraeTcs ye-
pes ero oGbem.

12. Hawmoraiite na xapanjam BIUIOTHYIO HECKOJBKO
BHTKOB NMPOBOJIOKH.

13. CmorpuTe noackasky K 3azaue Ne 5.

14. 31y 3apauy caenyer pemarth TakKe ¢ NOMOILBIO
saxona Apxumesa. Cnuna Hy:KHA JHIIL 3aTeM, YTOGbI
HOrpysuTh Npo6Ky MoA BOAY.

15. Yem Goublie mIoOTHOCTb MJABAIOLIErO TEJa, TEM
MEHbIIAs ero yacTb HaXOAHTCS HaJ BOJAOI.

16. o ITHPOKO H3BECTHOI JiereHae ApXHMel OTKpbLI
CBOI 32KOH, pasMbllLIAs HAL, TeM, KaK yCTaHOBHTDb, H3I0«
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TOBHJI JIH NPHABOPHEI 10BeJHp Lapio I'nepoHy KopoHY
H3 YHCTOTO 30JI0Ta HJIM YacTb €ro yTauJ, 3aMeHHB Ha
cepebpo.

B naweit 3agaye posb KOPQHBI BHINOJHSIET Npo6Ka,
POJIb 30J10Ta — CTEKJIO, a posib cepebpa — BO3AYX.

17. TlocraBnennast y CTeHBl NajKa HAaYWHAET CKOJb-
3HTb U Majaer, ecJH yroJ ee HaKJIoHa K IJIOCKOCTH MOJia
JOCTATOYHO Mall.

18. Onruueckn Gosee CHJIBHOH Ha3LIBAETCS JHH3a €
MEHBIIHM (POKYCHBIM PaCCTOSTHHEM.

19. OnTtHueckast CHIa CHCTEMBI ABYX BINIOTHYIO CJIO-
JKEHHBIX TOHKHX JIHH3 paBHA CyMMe ONTHUYECKHX CHJ
OTJeJILHBIX JIHHB.

20. Ing pelleHHs 3afayH, BEPOSITHO, NpOIle BCEro

BOCNOMIb30BATbCSl  OJHOMOJIOCHBIM  TNEpeKaioyaTeneM
(puc. 5).

&

Puc. 5.

21. Ecan Ganky c6pocHTh ¢ KPBIIA A0Ma, TO 3BYK ee
ylapa o 3eMHYI0 NOBEPXHOCTb OyleT OTYETJIHBO CJbIIIeH
HaBepxy.

22. Yem GoJablue guamerp cocyja, TeM ZHOJblie OH
sanoaunsercs.

23, 24. O6paTuTe BHHMaHHe HA H3MEHEHHE AHaMeTrpa
CTPYH 10 Mepe ylaJeHnst OT KpaHa.

25. Bricora (onrTana onpejensercs CKOpOCTbIO HCTe-
YeHHS BOJBL.

26. ITmoTnoceTh rasa 3aBlCHT OT JAaBJeHHs!, MOA KOTO-
PHIM OH HaXOAMTCS.

27—29. Ilpn HemsMennoii TemmepaType o6bem rasa
006paTHO NPONOPIHOHAJNEH AABJICHHIO.

30. Benomuurte (opMyJibl, MO3BOJSIONIE PACCUMTATD
KOJIHUEeCTBA TEMJIOTH, HeoOXoAHMMble [Jisi HarpeBanus H
Hcrapennus BellecTna.

31, 32. Ilonymaiite Hajp TeM, Kak YCTPOEH 3JEKTPO-
CUETUHK H OT Yero 3aBHCAT. ero MoKasaHus.
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23, 34. [Ipu HarpeBaHMH MeTa/ja ero COMPOTHBJIEHHE
BO3pacTaer Nno JHHEHHOMY 3aKOHY.

35. Cpeueniie Te/JeBH3IOHHOTO 3KpaHa BO3HHKaeT B
pesyabraTe BO3JEHCTBHA HA HEro 3JEeKTPOHHNOro mydKa.

36. Kosmuectso morpebisieMolt H3 3JEKTPOCETIH SHEP-
THH TIPONOPLHOHAIBHO MOIUIHOCTH BK/IIOYEHHOrO NPHOOPA,
a TaKkyKe BPeMEeHH ero JefiCTBHS.

37. TTonpoGyiiTe HCMOABL30BATL ABYXMTOMIOCHLIE TTEpeK:
mouatenn (puc. 6).

N\
™
o | S —
N\
5 s

Puc. 6.

38. Tlonymaiite Hag Tem, Kakas cHsa 3acrapiseT Ky-
GUK JBHraTbCsl MO OKPYKHOCTH, TO €CThL Hrpaer poJb
LEHTPOCTPEMHTENLHOIH.

39, 40. Bcenomunte Gopmyny Agas pacyera nepnoja
KoseGaunii MaTeMaTHUeCKOr0 MaATHHKA.

41. Bpems nagenusi Tesqa ¢ He oueHb G0JbLIOIH BbI-
COTBI JIECKO PACCYUTATD.

42. TonpoGyiite npusectd Gpycok B ABHKeHHe, MpH-
KIIAJBIBAsi CHJLY ‘HAa Das3HOil BhICOTe, W mnpounal/ioaaiire
3a ero mopenenuem. OnelT npojenaiite A passiiuiblX
Tpameii.

43. Jlna BpamarenbHOro ABHIKEHHS CHpABEAJIHE 3+
KOH COXpaHEHHA MOMEHTa KOJHYeCTBA ABMHKCHUA, aHa-
JIOTHYHBIL 3aKOHY COXPAHEHHA KOJHYCCTBA JIBIIKCHMHS
TpH MOCTYNATEJALHOM MEepeMeLieHiH,

44. Tlpu oxmoit n Toit e Macce MaxoBHK, y KOTOPOT0O
Macca pacnpenesena mo 0604y, pacKpyTHTL TpYAHCE, UM
CIJIOMWHOI.

45. TIpourocts mpoBooKH Ha paspoiB 3aBHCHT OT ee
MatepHana u uamerpa.

46. Llentp karaiouerocst mo MOBEPXHOCTH 3epKasia
1apika coBepuwaer Takoe e JABHNKeHHE, KaK MafTHHK.
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47. [\nuny cBeTOBON BOJIHBI JIETKO ONPEAENHTH C IO«
MOULbIO AH(MPAKUHONHONH pelIeTKH, NepHOA KOTOPOi M3«
BECTEH.

48. Ecan nuneun y priyara pasHoll AJuHE, peGeHOK
MOJKET yPaBHOBECHTH B3POCJIOTO.

49. Yem nanblie HaXONMTCS HCTOYHHK 3BYKA, TEM
nos»<e CJbIIEH 3BYK.

50. 3a oany cekynay cser npoxozuar 300000 xM, a
3BYK — HemMHOruM Gosee 300 M. ¢

51. Bocnoab3yiitech TeM, 4TO B MOZOGHBIX TPEyroJib-
HHKAX CXONCTBEHHbIE CTOPOHLI NPOMOPLHOHAJbHBL.

52. Ilpu moGoii CKOPOCTH aBTOMALIMHBI OT OAHOIO
cBeroopa 0 APYroro JAOJKHBI NPOHTH OAMH H TOT Ke
NyTh.

53. Bocmospayiitech BTOPLIM H TPETbHM 3aKOHAMH
Heiotora.

54. CmoTpHTe noAcKasKy Kk 3agaye Ne 51. :

55—57. Uem Goablile CKOPOCTb TeJa, GPOLIEHHOro NOA
yrioM K FOPH30HTY, T€M BblllIe OHO MOJHHMETCS H Aalb-
e yJeTHT.

58. CmorpuTe moackasky k 3agaue Ne 51.

59. Bokpyr KaTyLKH, N0 KOTOPOIl HAET 3JeKTpHYECKHIl
TOK, o6pasyercsds MarHiuTHOE roJje, MoaoGHOe CYIeCTBYIO-
H1eMy OKO0JIO MOCTOSIHHOTO MarHHTa.

60. Baiojieyko co PTYTHIO HAaLO HCMOJB30BATH KaK ro-
PH3OHTAJLHO  PACHOJIOKEHHOE 3epKaablle, B KOTOPOM,
MOYKHO YBHAETH OTPaKeHHe BepilHHbl GalIHH.

61. Temnmepatypa KHIGHHS 3aBHCHT OT JaBJ€HHS, KO-
TOpoe YOLIBACT C BHICOTOH.

62. McnosbayiiTe 3aBHCHMOCTb OCBEILLEHHOCTH OT pac-
CTOSIHMS JI0 HCTOUHHKA CBETa.

63. Benomuurte nepsuii 3akon Hpiorona u yyTnTe, 4T0
Bpamaiomascs niaaropma He SIBJISETCS HHEPUHATbHOH
CHCTEMOi.

64. OGpartute BHEMaHHE Ha }I3MEHEHHE BLICOTHI TOHA
CHTHAJIa JEKTPHUKH BO BpeMs ee ABHXKEHHs MHMO Bac.

65. TlonaGJaiojaiite 3a NMOBeJAEHHEM MBIILHOW TNEHBI,
cOpouennoli Ha NOBEPXHOCTh YMCTOH BOADI.

66, 67. BocnoabayiiTecb OCHOBHBIMH 3aKOHAaMH JHHA-
MHKH.

68. Benomunre, uTo nepej INOCHEAHMMH H3BECTHAMH
00BbIYHO NepeAaloTes CHrHAaJbl TOYHOrO BpeMeHH.
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69. TonpoGyiite Bocnob30BaThes 2aKOHOM Boitrg —
Mapuorra.

70, 71. OGpaTute BHHMaHHe Ha TOT (QaKxT, 4TO, KaK
6Ll CHIBHO BBl HM HATATHBAJM JIECKy C MOABELICHHOH K
Hell THpelf, HaTAHYTb ee CTPOro rOpH30HTAJ/IbHO HE YAd-
eTcs.

72. Tlpoananusupyiite Bbipax<eHHE AJIs UEHTPOCTPE-
MHTEJIbHOH CHJIBL

73. Ot mecTa najenusi KAMHs HayHHAIOT pacnpocTpa-
HATBbCS BOJIHEI, JOCTHralomue Gepera.

74, 75. CKOpoCTh KamJH OTHOCHTeJNbHO Moe3aa HJH
aBTOMOGH/IS paBHA BEKTOPHOH cymMMe ee CKOpPOCTH OTHO-
CHTE/IbHO 3€MJIH H CKOPOCTH 3eMJH OTHOCHTEJbHO IKH-
naza.

76—78. PaccMoTpute CHibl, AeHCTBYIOUIHE Ha THPb-
Ky, NOJBEIIeHHYIO K HHTH.

79. Bce Tena npu HarpeBaHHH pacCUIHPSIOTCH.

80. Ilpu paBHoMepHOM ABHKeHHH S=0t.

81. O3HakoMbTECH C YCTPOHCTBOM H Ha3HAUEHHEM CIIH-
foMerpa aBToMoOH/A.

82. CpaBuute cuJ/bl, HEOGX0AHMbIE AJIA MEpeMEIIeHHa
6pycka BBepx M BHH3 10 HAKJOHHOH IJIOCKOCTH.

83. BernomuuTte onbir Apereia H MpaBHiao OypaBuHka,

84. Torpysure KOHIbI TPOBOJHUKOB, BEAYIUIHX K 3JICK-
TPOAAM, B BOAY H Habulogafite NPOHCXOAsULHE SBJICHUS.

85. I1pucoenunnte NpOBOAHHKH K 3J€KTPOAAM H BOT-
KHHTE CBOGOAHbIC KOHIB B paspe3aHHylo Kaprode-
JIHILY.

86. Bpemsi ckaTbiBaHHsA 00pydya 3aBHCHT OT HAaKJOHA
1occe.

87. BacraBpre 0Ga MaATHHKA KayaThes U HabJio-
naiire.

88. Benomunte sipjieHne Kanu/JaspHOCTH H OTNICLIBA-
IOlHE €ro 3aKOHBI.

89. IlnorHocTh uMCTOr0 aJMIOMHHHA NPHBEACHA B (u-
3HYECKHX CNIpAaBOYHHKAX.

90. OxpyzHas cKkopocTb TOUeK 3eMHOl INOBEPXH0CTH
3ABHCHT OT HX PACCTOSHHS [0 3eMHOJi OCIL

91. Ecam morpysuth MarHHT B JKEJe3HbIE OIHJIKH,
GoJibliie Beero HX MPHJANMAET K MOJIOCAM.

92. Onrtiueckast cuia JHH3E 3aBHCHT OT TMOKasaTess
UDEJOM/IEHHSI BelecTBAa, H3 KOTOPOTO OHA H3rOTOB-
JieHa,
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93. OnunaxoBble CHJIBI COOGUIAIOT PaBHBIM TO Macce
TeJaM OJAHHAKOBbBIE YCKOpPEHHs.

94. BenomuuTe yCTPOHCTBO M TNPHHUHI JEHCTBHSA
TpaHchopmaTopa.

95. ConporuBienne H Macca NPOBOJAHHKA 3aBHCAT OT
ero ﬂlléhlETpa H JJHHBI.

96. Macca wiwnmHapa NpsIMO NPONOpIHOHAJbHA €ro
BBICOTE Il KBaJApaTy AHAMETpA.

97. Tloka myJst JeTHT MeXAy AHCKaMH, HacazKeHHBI-
MH Ha OCb JABHraTeJsl, OHH IPOAOJKAIOT BPallaThCsl.

98. Bocnoabayiitech 3akonom I'yka.

99. Bpycox He GyAeT CKOJb3HThb IO MJIOCKOCTH, IOKa
€e HaKJIOH He OYeHb BEJIHK.

100. CmorpuTe mnojickasdky K 3agaue Ne 82.

101. ITepexunpre WHYp yepe3 GJOK H NPHBSIXKHTE K
€ro KoHLlaM rpy3 H rHplo.

102. KoanyectBo Temnsia, HeoGXoAHMOe AJis H3MeHe-
HHSI TeMIlepaTypbl Tesa, IPONOPLHOHAIbHO ero Macce.

103. Ec/iin nmoABOANTH TEMJI0 K Boje, HMelollel Temie-
parypy 0°C, 10 oHa cpasy ke HAauHHAeT HarpeBaTbCs;
TeMrepaTypa Jbaa ¢ TeM e NepBoHayaJbHbIM 3HAUeHH-
€M He MEeHsieTCsl, IoKa Bech JieJ He pacTaer.

104. Cwm. noxckasky K 3agaue Ne 102.

105. Bocnoanayiitec, 3axonom Oma 1Js TOJHOH
1en.

106. ITpoxozienne s1eKTPHYECKOTO TOKA Uepes rajb-
BAHHYECKHII 3JeMEHT CONpPOBOXKJAeTcsi PacTBOpeHHEM
BeulecTea OTPHILATEJBHOTO JJIeKTpoaa.

107. B uensix mepeMeHHOro TOKa KOHJEHCATOP BEAET
ce0st Kak pesicTop, CONPOTHBJEHHE KOTOPOro ONpees-
€TC eMKOCTBbIO KOHJIeHcaTopa H 4acTOTOiH MepeMeHHOro
TOKa.

108. Conpornsienne NpoBoAHHKA NPSAMO IPONOPIH-
OHAJBLHO €ro JINHe.

109. Cmotpure nojackasky K 3agaue Ne 45,

110. Ipu pewennu sToit 3agaun caejyer HMeTb B BH-
Ay, 4TO CKOPOCTDL 3BYKa OJAHOro HOPﬂ}lKa co CKOpOCTbIO
rasoBbix MOJICKYJI.

111. Ciomaiite 1oJIOTHO HA JABE YaCTH.

112. Macca oaHOpPOAHOIT MO TOJIIMHE MJIACTHHBL MPO-
NOpUHOHaIbHA ee Mo LH.

113. Teso niaBaer B KHAKOCTH, €CJIH €ro NJIOTHOCTb
MEeHbLIE, YeM NJIOTHOCThH ZKHAKOCTH.
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114, Ilentp TSKECTH CHCTEMBI JBYX TeN JICKHT Ha
TNPSIMOIf, COEAMHAIOWIE LEHTPHl THMECTH 3THX Tel.

115. B MarHUTHOM I10Jie Ha NMPOBOAHHK C TOKOM JEH-
CTBYET CHJIa, HAaMmpaBJieHHe KOTOPOH 3aBHCHT OT Hampas-
JIeHUS TOKa.

116. ConpoTHB/IeHHs KaTylleK BATTMETpa CHJIbHO pas-
NHYAIOTCA.

117. PasHocTs NMOTEHLHAMOB HAa KOHLAX yYacTKa Ipo-
NOpLHOHAAbHA CHJe TeKyIero Mo yuyacTKy ToKa.

118. Eciu n3 tpex Haynauy BhIOpaHHLIX 13 SILIHKOB
Leraneii OpakoBaHHLIMH OKas3aJHChb [JBE, obmas macca
jeraqeit Gyxer Ha JABajuaTb IPaMMOB MEHbLIE IOJONKEH-
Horo. Ecan e cpepn Tpex Aeraseii GpakopaHHOH OKa-
3a/1ack TOJIBKO OjHa, ofmas macca OyZeT MEHbile Mpa-
BHIbHOI TOJILKO HA AECATL TPAMMOB.

119. O6partute BHUMaHHe Ha TOT (aKT, uTO Yepe3
KAz 1Bl 060pOT fieTalb OKas3biBaeTcs B OLHOM H TOM Ke
T0/107KCHHH.

120. HeoHoBas namna, BKJIOYEHHAs B CETb MepeMeH-
HOro Toka, Benbixusaer 100 pa3 B cekyHAy.

121. TlpoBeaute MesOM BA0JbL OCH BpallaloLlErocs
BaJa.

122. Jlamnouka Gyger roperb TOJLKO B 3aMKHYTOIl
LemnH.

123. Hy:Ho cocTaBHTb TaKylo cxemy, uToGbl uepes
ammepMerp MPOXOJHJ TOJNLKO TOT TOK, KOTOPBIT HeT ye-
pes pesHcTop, CONMpPOTHBJEHHE KOTOPOro HAac HHTepe-
cyer.

124. Benomuute npMHUHI JEfCTBHSI PaKEThL.

125. Kax Brnepsbie Ha 310 06paTia BHHMaHHe A, Diy-
LITEHH, CHJIBI HHePIHH, MOABJIAIONIHECA B YCKOPCHHO JBH-
HYLUIUXCA CHCTEMaX, SKBHBAJICHTHDLI IPABHTALHOHHBIM CH-
Jan.

126. 3annumre BLIpaKenue AAA UEHTPOCTPEMHUTE/ ]
HOIl CHJIBI Yepes mepnos o6GpauieHus H NpHPaBHANTE Mo-
JIyueHHOE BblpaKeHHe rpaBHTAUHOHHOMN CHIIE,

127. Ilytn, npoxoamMbie NAafalouiuM TEJIOM 3a pas-
HblC NMPOMEKYTKH BpPEMEHH, OTHOCATCS KaK MOCHEHOBA-
TCJbHbLIE HEYETHBIE YHC/Ia.,

128. Bocnoab3yiitech BTopsiM 3akonom Heiotona,

129. BenomunTe 3aK0H BCEMHPHOTO TSIFOTEHIS,

130. TTpounraiire mogckasku K ABYM MpPeNbLIYILHM 3~
navyam.
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131. Bocnosb3yiiTech (opMyaoH A1 OMpepeseHHs
' mepHoja KavyaHHIl MaTeMaTHYeCKOro MasTHHKA.

132. Ilpu H3MeHEHHH MAarHHTHOTO MOTOKA, NMPOHH3bI+
BAIOILEro KaTyUIKY, B MOCJEeJHell BO3HHKAET 3JEKTPOABH«
Hymas CHIa HHAYKLHH. §

133. ¥V szexTpoxBHraTesisi ¢ 3aKpenJeHHLIM POTOPOM
HayHeT BpaUIaThbCsl CTATOP, €CJAH €My HHYTO He Mome-
IIaer.

134. BenomunTe cBOiicTBA THPOCKONMA H MasTHHKA.

2 B H Jlaure



PELLUEHMS 3ALAY

1. Hacwinas B mensypry (o6 ycrpoiictBe GhiTOBOM
MEH3YPKH pacckasaHo B pasfeie «Ilojckasku») HEKOTO-
PO€ KOJIHYECTBO CaXapHOro lecka, HaXoAHM ero maccy
10 COOTBETCTBYIOLLEI! LiKale, a 00beM — Mo WIKaIe HKuL:
Kocrefi. Tlocsie 3TOro MIOTHOCTH paccunThIBaeTCs OGBIY-
HbIM 06pasom. Ilosyuentoe 3nauenne Gyner, 0AHaKO, HE-
CKOJIbKO MEHbLIe HMCTHHHOrO, IIOCKOJIbKY B Haiigennbli
00beM BHOCST BKJIAJ 3aMOJHEHHBIE BO3AYXOM NPOMEKYT-
KH MEX/1y KpyNHHKaMH caxapa.

2. Pewenne uamocrpupyercs puc. 7. Hyuxno na peb-
PO HANMJILHHKA NOJOKHTb CEPeiHHy JHHEKH, uTo He-

TPYAHO cllesaTh, PYyKOBOACTBYfACE HMEIOLIHMHCS Ha Heil
pejeHHsMH. 3aTtem a4

Sl e el RN PHPbLKH 1 HCCJAELyeMOro
F Tejqa moabupaercs Ta-

z; m, KOe IoJoIKeHie, Npi Ko-
topom cucrema Oyzer

—
ey

HAXOJHTLCS B panHOBe-
cun. Torma n3 yciaoBHS
Puc. 7. papHoBecHsl pbiuara

mgl, = nmygly

7777777777777 7777777777777

(g — yckopenue cBOGOAHOrO najeHis) MOKHO HalTH HC-
KOMYI0 Maccy my Beamunnpl {j 1 [; OTCUHTBIBAIOTCHA 1O
AeJCHHUSIM Ha Jumeiike, a Macca nig papna 100 r no ye-
JIOBHIO 3ajaun. B pasencrse, BbipazalonleMm ycJaoBHE
535?}31;:?}1)51 puiuara, cuy TAKECTH JHHEIKH MOZKHO He
Gl TaK KaK OTHOCHTEJILHO OCH. BpauleHis Mo-
o peaku"cunm paBen HyJ0. PaBen HyJ0 1l MOMEHT Cl-
i If ONOPBI, TIEYO KOTOPOil, KaK H Jis CHJIbI TH-
, PaBno ny.mo.

MH“T;)“”“(;LBCV‘TZ! fxa BTOPOIl BONpOC 3alaud CJAeAyeT TMo-
T s Macca COBETCKHX «MEANBIX» MOHET B IpaM-
5 a/laeT ¢ MX CTOMMOCTLIO B KONeElKaXx.



3. [TosoxkHuTe MoOHETH BOJIM3H KOHIA JHHEHKH, a 3a-
TeM MOAONpHTE ee B Takol Touke O, yTOGHI BCs cCHCTEMA
OKasa/jlach ypaBHOBelLIeHHOi (pHC. 8).

Cnna Py npuTsKeHHs JHHEHKH K 3eMmJie, MPHIOMKEH-
Hasi K HeHTpy TskecTH A (coBmajgaiolieMy ¢ CepeXHHON
JHHelKH), Bpaliaer CcH- 8
cTeMy TNPOTHB 4YacOBOI A 0
CTpPesKH, a cuaa Py Ts1- [ 1
JKECTH MOHET, AeHCTBYIO- &
mas B TOuKe B, cTpe- £
MHTCS NOBEPHYTb  JIH- -
Heffky ¢ MOHeTamMH B A
NPOTHBOMOJIOKHOM — Ha- Puc. 8.

TNpaBJeHHH.
Ha ycaosus pasuosecuss Pi-AO=P,-OB Haxomum:

e g—g Py = V= g% M,.

Paccrosinns AO nu OB uaxoasTtcst MO AEJEHHAM Ha JIH-
Heiike, a cnoco6 onpeaenenns Py (man M,) ykasad B pe-
LIEHHN NpeJbIAyLLei 3agaun.

4. OroppuTe KYCOK HITKH, [JHHA KOTOPOrO DaBHA
anmine xuure. CjoxHTe 3aTeM HHTb BJBOE, BUYETBEPO,
B BOCEMb Pas M OTJIONKHTE OT BepXHero oGpesa KHHIH OT-
PE3KH, paBHble OJHOII uveTBEPTH H OAHON BOCbMOIl ee
Amnnel,  [loayuennsle TOUKH —OTMeTbTE KapaHMALIOM.
Hocae storo mosoxnte Huxuuil kpafl KHHUCH Ha Bechl
H NOJONPHTE KHUI'Y NaJbLeM B OAHOI H3 OTMEUEHHBIX TO-
yek (puc. 9), BuiOpaB ee Tak, uToOBl CTPEJKA BECOB HE
BLIXOZIH/IA 3a Mpejeibl LIKaJdbl, HO OTKJOHEHHE He 6LlIo
B TO Ke ]‘.]lt MS CJOHUIKOM MaJ€HbKHM. 32\'1'(‘1\[ mMacca KHH-

ri M naxoaures u3 cleAylomux cooGpaxeHui.
[ocxk ) IXOJIUTCS B JIOKOE, TO CyMMa MO-
MEHTOB CilJl, BPAULAIOINX KHUIY IIPOTHB YacOBOH CTPEIKH
1, IPOXOJS ii uepe3a KOHUHK IaJiblia, paBHA

BOKPYT (

HTOB CHJI, CTPEMSIUIHXCS] IMOBEPHYTH €€ OTHO-

JKe OocH B IIPOTHBOIIOJOXKHYIO CTOPOHY.

'PBOM HanpaBleHul KHUPY cTapaercs NOBepHYTL CH-
rsoenns ee k 3emJe. Ilaeuo 370l cHIBI paB-
OHA TpHJAOKeHa K IEHTPY TsKe-
si nocpejune kuury, ITo yacosoit crpes-
ry Bpamiaer cuaa peakuun mg (/m — NOKa3aHHs
), NpIJOKeHHasg co CTOPOHLI 4YallKH BECOB K
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HIZKHeMY (Ha PHCYHKe — JIEBOMY) KPAl0 KHHTH; ee TJIeyo

pasuo I. Crano GHITh, - yc/OBHE paBEeHCTBA MOMEHTOB
HMEET BHJ,

Mg (l - é) =mgl,
OTKyNia
21

M=2—’—:7:ﬂl.

Ecan, k npumepy, nanen pacrnosoxeH B TOUKe, AJs KO-
. 7 7
Topoii  [=zL, 10 M=-7m.
JIo6aBimM, 4To KHHrY, B OCOGEHHOCTH TOJCTYIO, ~c.rle-
AYeT pacmojiaraTb Ha Becax M Majblax Kak MOXKHO

Puc. 9.

Gonee TOPH3ONTANLHO, uuHaue MJIeyo CHJBL  TAKECTH
HECIb3s Gyner cuntarh pasubiv I— (L/2).

5. MOKHO npeAnomuTy Heckoabko BApHAHTOB pelie-
Ul 9101 3agaum, HO cambiM MpPOCTHIM, BEPOATHO, OyACT
Caeaylommni,

Ipexze neero ¢ nomompio seco ompeneante Maccy
Kams M. 3atem waiignre maccy M, cocyaa, IOBEPXY
flanomennoro ogoir. Mocse 9T0r0 CHEMHTE COCYJ C Be:

COB, monoxure g HEro xamenbp (yacTb BOJLI IpH 3TOM
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BbLILETCA), BBITAIIHTE KaMEHb I BHOBb H3MEpbTe Maccy
My cocyna ¢ ocrasureiicss BOZOH.

Herpyano Bugerts, uto pasnocts Ms—AMjz paBHa mac-
Ce BOJABI, BLITECHAECMOIl KaMHEM, T. €.

M=V

TAe ps — MJIOTHOCTh BOJLL, a V — o6beM KamHd.
[Togenus maccy xamus M; Ha ero o6beM, HaHACHHBI
OTCIOAA, MOJYYHM HYXKHYIO HAM BEJHUHHY:

2 My
O ==, P

Crioco6 faeT XOpolIHe pe3yabTaThl, ecaH 06beM KaM-
Hs He OueHb MaJ (Tounee, GJH30K K 0GbeMy cocyma).
B npornBHOM ciyuae Hy:KHO HCHOJMB30BATh APYTHE Me-
TOAbI, HAampHUMEp TaK Ha3biBaeMoe THAPOCTATHUECKOEe
B3BEIIHBAHHE, C KOTOPLIM OOLIYHO 3HAKOMST B IIKOJIE.

6. Ilyctb Macca mycrToli KacTpionu pasHa M;, a mocie
HanoJ/IHeHHs BOJAOI oHa cocrtaBiasier M,. Torga pasHoCTb
M;—M, maer maccy BoAbl B 06beme KacTploau. [logenus
9Ty PasHOCTL HA MJOTHOCTHL BOABI p, HAXOAHUM OOBEM Ka-
crploau V:

V= (My— Mylp.

7. Ecom yepes rtoukn M u N MBICJEHHO TNpPOBECTH
TVIOCKOCTb TaK, KAK 3TO mokaszano Ha puc, 10, @, To oHa

7777 77 7777 77777
a) b)
Pric. 10.

pacceder MHAMHAD HA JBE CHMMETPHYHDBIE U TIO9TOMY paB-
Huie no o6bemy burypoi. Orcioga BeITEKaeT pelleHHe 3a-
JLaui, ]

[TocTenenno HakgoHssi cTakaH, HYy»<HO OTJIMBATHL CO-
JeprKalyiocss B HeM JKHAKOCTb O TeX IOop, MoKa YyTh+
uyTh He mokaxerca AHo (pue. 10, 6). B aTOT MOMEHT
B CTaKaHe OCTaHEeTCA POBHO MOJIOBHHA KHIKOCTH.
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8. Ha nmapaiomuii KopoGOK AE€HCTBYIOT ABE CHJBI—
NPUTAXKEHHS K 3emJe H CONpOTHBJEHHs Bo3ayxa. Ilep-
Bas ONpeJENsercs Maccoil H AJs Gosiee MOJHOTO KOpood-
Ka oxaspiBaercsl Goaplieil. B To xe Bpemsi BTOpas NpH
PaBHBIX CKOPOCTSIX OJHHAKOBa A5 060HX KOpo6KoB. ITo-
aToMy Asif GoJee nojHoro KopoGka paBHOAeHCTBYIOLIAA
9THX cui Gyzer, BooGuie roops, Goablue. CienoBaTenb-
HO, OH Oyjger uMerb GoJbliee ycKopenue *) u, GbicTpee
nabupas CKOpOCTb, pambliie JOCTHIHET 3eMJH. Takum 00-
pa3oM, CJELyeT OJHOBPEMEHHO YPOHHTb 06e KOpOOKH
¢ G6anxona. Ta u3 HuX, KoTOpasi paHblle JOCTHIHET 3€M-
HO#l IOBEPXHOCTH, COAEPKUT GOJIbLIE CITHYEK.

Y6eaurenbhble pe3yJbTaThl NoJjydartcs, 0e3yc/OBHO,
JHUD B TOM CJyyae, ec/id pasHHlla B KOJHYECTBe CIHYEK
B KOpoOKax He 0coGeHHO MaJa. -

9. ITpowte Bcero, KOHEYHO, HAIITH LEHTp TSANECTH Nal-
KH, ypaBHOBelllBas ee Ha peGpe JagoHH. PaBHoBecHe,
KaK M3BECTHO, CBH/ETEeJbCTBYET, YTO LEHTp TsKeCTH pac:
nosaraercs Kak pas maj Toukoi omopbl. OAHaKO CyUle:
CTBYET Go/iee HHTepecHBIl W MOYYHTENbHDI crniocob6 pe-
HeHHs.

Ecan nosnoxuts naaky ropusoHTasnbHO Ha Kpas Ja-
JIOHEl 06enx pyk, nocrap/ieHHBIX pe6poM, H MeeHHO
CABHIATL PYKH, TO OHH BCerfa COMAYTCsA B LeHTpe TizKE:
CTH, W najka He Gyaer najgaTh, KAKHM 6p1 0Gpasom HH
CABHTATL PYKH. «

910 nponexoant NOTOMY, 4TO IIpH NPHOGIHZKEl 0JIHOH
PYKH K uempy TAZKECTH JaBJjieHne Ha iee BOH]){]C'I(ICT no
CPABHEHNIO C japjeHueM Ha BTOPYIO pyKy, OoJee yAad-
JICHHYIO OT uenTpa Taxectd. Tak Kak oAHOBpEMEHHO c
AABJICHHEN YBeAHunBaeTcs CiHia TPeHHs CKOJbzkenns, 10
OHa TPEB3OIi/eT cHay TpeHls NOKOs MeKiy najaKkon H
BTOPOII PYKOIi, BesiegcTBHe Yero ABHKeHHe Majki OTHO:
CHTEJILHO NepBOii pykH mpekpaTuTes H Haunercs JBHKE:
HHE OTHOCHTENBHO Bropoil. Takum o6pasom, uentp Ti-
meeTn Gyzer pee BpeMsl HaXOJAUTLCS MEHLy JajonAamMn
W'B KOHUE KOHIOB Gyner UMM «H0iiMaH».

_—

*
) Yekopenne ypemmupaeres ¢ poCTOM Macchl, Tak Kak

a_P-Fcunp mg_Fconp Fconp
—_———— =g ——,
m m m
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nonlyo. ‘;ITlggTaquo MPOKATHTH CMOYEHHBIH BOAOH MSAY MO
o2 gnamﬂtgﬁo;ocuenan O'U,‘ZLPIH 060poT, H H3MEpUTb AJIH-
poxku. Juamerp d
e p d BBIYHCSIETCS 3aTeM
d=l/m.

MoxH <
pas mm«?ﬁ T?‘,lel\cem(‘ﬁepﬂyn o Sumeria
. PAMEDHTh ee A
e AJMHY ¥ BBIYHCJAHTH AHAMETp
11. Bua )
sl eneﬁlu i\« C TIOMOIIBIO MEeH3YPKH OGHIYHBIM 00pa-
penessiercss o6beM V mapuka, a 3atem 1o (op-

Myae
d=7/6V/x

Pa(li;mi;maemﬂ auamerp d.

. 1 { -

= ﬂOBOHbT::;O+';l::il’IX TeTpaasx CTOPOHA Kaxaoil KJaeToy-
’ 10 paBHa MOJIOBHHe caHTHMeTpa (a

TMPOBEPHJI HECKOJBLKO TeT- e

pazeii u auwm
e C b B caMmoM
l);'\é;mnm cayuae 40 Kiero- 7 1 i it
{ coct
K cocraBuan ne 200 M, IIIH||III||II|]IIII|IIIIIIIJ_IJJ.LI.I

f?\(‘)]"; STO NONXKHO ObITh, a
02 MM, uto C()()TBCTCT;B)"
Fl Tounocrn 19%). drum
MOZHO  BOCHOJIL30BATHCSH
AlA_pelICHHs 3aaun
st:](r;;‘»]\(- ,'1}'(‘;1‘ : Hamorarb npo-
1-&11.'10;71\"0 ( e <
NAOTIYIO BUTOK K BHTKY B
’IAI‘.H.:. I4ECTBE, YTOGHI wel
IHHMAaJIa 1es0e YHCJA0 Puc. 11.

1 bumwal

KOJ1

Lipn

106 uHCJI0 BHTKOB, HHAYE, KaK
ro, omnbKa OKamKeTc Gob-
/10 1a Kapas-

o Or0, Daanenns aauny [, 3aHaTy
1M HCKOMYIO

POBOJIC i1, 1ia uneJao0 BHTKOB 1, 110JyHE

d=I/n

11, na KOTOPOM '[‘e'lpa,’lﬂbli'l JHCT 3aMeHeH JIH-

qTOo OTHOCHTEJIMIEH
ounbox
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UHCANTENA W 3HaMenaTeas. B mawem cayuae / onpene-
JIEHO ¢ TOUHOCTLIO 0KosIo 1% (cm. Bhie). IToacurThBad
UHCJIO BATKOB, SKCIEDHMEHTATOD BNOJHE MOKET OLIH-
GuThCA HA OAMH, TaK KaK YacTo TPYAHO CKa3aTb, 4TO
npapuabHee B3ATH — Hanpumep 49 sutkos i 50. Ilo-
3TOMY JJ1s1 OTHOCHTEJbHOH OWHOGKH 3HaMeHaTesas MmoJay-
yaenm oxoiqo 0,02. Takum 06pasoM, OTHOCHTeAbHAsH OLIHO-
Ka B ONpejeseHun Auamerpa npoBoJoku cocraBut 3%,
a abeomornan — npu guamerpe 0,1 mm — Beero 0,003 m,
4TO He TaK yiK MJI0X0.

K coxanennio, daxkThueckas ounbka OyaeT Bce-
rla Goapiue, Tak Kak HaMOTaTb MPOBOJIOKY BIJIOTHYIO
TpyaHo.

13. Ecan teqo naaBaer, To ero Macca paBha Macce
BLITECHEHHOIT Bogbl, CHauana HaXxoAUM 06beM BbITECHEH-
HOIl BOJBI, YMHOKas MIOLAAL CEUeHHs COCyAad, HaiieH-
HYIO C TIOMOLIbIO JIHHEHKM, Ha BeJHYHHY [OHHIKEHH:
YPOBHS BOABI B cocyae mocje yjajeHus Tena (H3Meps-
eTCsA TaKiKe JHHeiiKoii). [lepemHoKast 3ateM 00bEM Bbl-
TECHEHHOI BOABI H ee MJOTHOCTh, HAXOAHM Maccy BOJDI,
a, CIefloBaTe/ibHO, i Maccy nJaBalollero TeJja.

14. Bpocus npobky B MeH3ypKy H OTCUHTAB yBeJHue-
HHE YPOBHA BOABI, HaliieM Maccy MpoOKH pasobpamibiM
B peluenun mpeapiiyuieii 3aaaun cnoco6om. O6mem npob-
KIt MOZKHO onpeneanThb, NOJHOCTHIO YTONHB €C C MOMOILBIO
Cnuuel B Boge. Ilocse sToro Jerko paccuutarh NJOT-
Hoers, Herpyano supers, uto npejjaraeMbiM METOLOM
onpenensiercs cpennsia (to ecth Ge3 yuera o6mema 1op)
I10THOCTL pOGKH. 3

15. Kpome cnocoGa, NPEIOKEHHOT0 B MPeAbIAYILeil
Sajave, MoxHo ykasath caeaylomii. Mamepuy noanyio
AIMIY nanoykn, a saTeM onyctim ee B Bojy. ITycth sed
AlltHa cocrapager [y, a gauna naxopdmieiics Mo BOLOH
acti paeua . Torga Macca nagoukh

my = 1,8p,
(p1 — mrotnocrs, Aepepa, S — nuomajab MONCPeUHoro ce-
yer Ny
{CilliA nanoukn), a macca BhITeCHEHHOM BOJIBI

my=1,Sp,
(92_“'“””0“!: Boabl). IMockonbKy mnasouka nJjaaBact,
9TH Macchl paphbI;

,Spy = 6,Sp,, =
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OTKyZla HaXO[HM:
S
P1=p: i*

Baxno, uro6el Nasoyka NuaBaja BepTHKaJAbHO, XOTS
Obl M ¢ HEGOMBIIHM HAKJIOHOM, TaK KaK eciu oHa Gymen
IJ1aBaTh «IJalIMs», 3ajauyy pelwnTh OyAer 3HaYHTEJIbHO
TpyAnee. [lng Toro uToGHl MaJoyKa NiaBaja BepTHKAJb~
HO, H CJIYXKHT Y3KHH LHJIHHAPHYECKHI COCYJ, CTEHKH KO-
TOPOrO MeUIAlOT MaJoyKe PacnoJOXKHTLCS FOPH30HTAJb-
HO («miamMss).

16. O6pem nosoctH Vyen CBSI3aH ¢ 06bEMOM npo6KH
Vup 1 06bemMom crekna Ver OYEBHAHBIM COOTHOLIEHHEM +

Vnon o Vnp a7 Vcr'

IMycTs macca npo6kH paBHa rm,. Ecan ke npo6ka Bo
Bpems B3BEIUNBaHHs HaXOAHTCS B Boje (Tak HasnlBae-
MO€ THApOCTAaTHUECKOe B3BelIHBaHHE), MOKa3aHHs BECOB
YMEHBIIAIOTCs 0 Mg, TOCKOJbKY Ha Hee, B COIVIACHH
C 3aKonoM ApXumesa, AefiCTByeT BLITAJKHBAIOmAs CHJA.
Herpyano cooGpasutb, uTO KaKylleecs YMEHblUeHHe
Maccrl /my—in, paBHO Macce BBITeCHeHHOH Boawl. [lo-
9TOMY, pasjieiB 3Ty PasHOCTb Ha MJOTHOCTb BOABL Pi,
HAXOMMM 00beM BBITECHEHHON BOABI M, CTaJl0 ObiTh, 00b-
eM npo6Ku: 3

Vnp:(ml_m'.‘)/pl'

Has onpenenenns o6bema cTek/aa AOCTATOYHO Maccy
np()GI\'u pasaesnTL Ha B3JTOE H3 TabaKll 3HavyeHHe nJoT-
HOCTH CTeKJs1a Pa:

Vc1'=ml/pz'

[Tocae 3Toro nMeeM o0KOHUATEIBHO:

v _My—my My
oA T [
17. ¥npurech B JKeJe3HDII JUCT BEPTHKANLHO Mocra-
BJCHHON Navyikoil, a 3aTeM MOCTENEeHHO HaKJIOHsHTEe ee,

nazuMag na pepxuuii konew (puc. 12). [Ipn nekotopom
yrie HakJoHa o NaJKa HauHeT CKOJMb3UTb MO JKeJesy.
IT0 NPOU3OIALT B TOT MOMEHT, KOI/la FOPH3OHTAJIbHAS CO~
crapisiowas cuipl F, TMPHJOXKEHHON K BEPXHEMY KOH-
Uy NajgKH B HanpaBaeHun ee JUIMHBEL, CcTaHeT GoJiblue
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2

MaKCHMaJIbHOM CHJIBI TPEHHS MMOKOSA MEXAY HHXXHHM KOH-
IOM NaJKH H KeJe3HbIM JHCTOM.

I‘opuaoHTaanaﬂ cocrapasiiomasi cuael F paBHa
F cos a. B 10 K€ BpeMsl MakCHMaJ/JIbHO€ 3Ha4YeHHE CHJIbI
TPEHHS MOKOF MOJKHO BBIPa3HTb CJAEAYIOLIHUM oépasoM:

Fp=Fk(P4Fsina),

rie k—uckoMblit Kos(uuuent, P —cuia TAKECTH
naaku, a F sin o— BepTHKajbHas COCTABJsIONIAs CH-
abl F, IpHKHMAIOLIas NajaKy
(BMecTe C cuJIOH ee mpH-
TAKEeHHsT K 3eMJie) K JKeCTH.
[IpupaBHUBAS 3TH CHJLI, MO-
aydaen:

k(P+Fsina) =Fcosa,

OTKY/a
[ F cosa
e T P4-Fsina’
¥ \ SN Tak Kak Mo ycJOBHIO 3a/a-
fe—2 ,, yy najnka Hmeer HelOJb-
mylo Mmaccy, NepBbiM caard-
Piic. 12, eMBIM B 3HaMeHaTele MOMK-

Ho npeneOpeub, TeM GoJiee 4To
cuza F, ¢ kotopoii skcnepuMenTaTop AeiiCTBYET Ha BEpX-
HUll KOHel NaJjky, orpaHnyeHa ToJbKO €ro BO3MOZKHOC-
TAMU 11 nipounocTsio nanki. Toraa
" cos o

k=i

Taxum o6pasom, aas onpefedenns Kosdduumnenra
TPEHUsA JOCTATOYHO H3MEPHTL TOJABKO a H b, UTO HETPYH-
HO C/[e1aTh C MOMOLIBIO JIHH 1.

18. Otogsuras auusel ot crel
Ha Heil peskoe uaoGpazenne HUTH
TOpas NpH 3TOM OKayKeTcs pacno
HE, liveer GOIBLIYIO ONTHYCCKYIO C

19. Cuenyer ciaoxuth o6e JuH3
o/iyuennas cueremMa Gyjer HeficTBOBaTh
as nunsa, onTHYECKas cHiaa cobGupalomieii JHH3LI 60b-
lie. B npornsHom cayuae Goabuieil OnTHUECKOH CHIION
o6/ajaer paccenpaomas JnH3a,
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20. Hy»HO BOCIOJb30BaThCS ABYMS OAHONOJIOCHBIMH
TIePeKJII0YaTeNAMH, BK/IIOYHB HX B LleMb NHTAHHS JaMIBl
TaK, KaK 3To NoKasaHo Ha puc. 13. OAHH H3 mepeKIIoya«
Tejell  ycTaHaBJHBaeTcs Y
BXOJHOI ABEpH - KOpUIopa, a
Jpyroii — y BBIXOJLHOI. £ p?

21. BcraB Ha Kpely [0- % /i Zﬂ
Ma, HYXKHO BBHIMTYCTHTb OaHKY
H3 DYK, OIHOBPEMEHHO HaXKaB L
Ha NyCKOBYI0 KHONKY CeKyH-
JoMepa. YCJblIIaB 3BYK yAa- Puc. 13.
pa O6aHkH O 3emJi0, cle- U
IyeT OCTaHOBHTb CeKyHAoMmep. IlokasaHHS CeKyHZO-
Mepa f CKJIaAbIBAIOTCS M3 BPEeMEHHM NajeHHsi OaHKH #
1 BpeMeHH f7, 32 KOTOpPOe 3BYK yAapa ee O 3eMHYI0 Mo«
BEPXHOCTb J0HJeT A0 HabarogaTens.

IMepBoe Bpemsi CBSI3aHO ¢ BHICOTONH JoMa h cieayios
mWHM o6pasom:

h=gti/2,
TOTZA KaK CBSI3b MEXAY f U fa HMEEeT BUL
h=ct;,

rlie ¢ — CKOpPOCTb 3ByKa, KOTOPYIO NPH pacyerax MbI IO«
J0KHM paBHoit 340 M/c.

Onpenensis f; 1 fp U3 3THX BBIpAX{eHHH H MOACTABISISA
HX 3Havenus B Gopmyay, cBsi3bIBaIOWLYIO fy, o M 1, nony-
YHM HppalHoHalbHOe ypaBHeHue

V 2h/g 1+

13 KOTOPOTO MOYKHO HaliTH BEICOTY AOMa.

ITpu npuGaizKeHHOM BBIYHCJIEHHH (B 0OCOGEHHOCTH,
ecJsiil JIOM HEBBICOK) BTOpOE cJlaraeMoe CJjeBa MOXKHO
CunNTaThL MaJbiM H OTGPOCHTb, TeM GoJjiee UTO HeyYHThIBA-
emasi HaMH I[0NpaBKa, CBA3aHHAs C CHJIOH CONpOTHBJIE-
HIS BO3JyXa, MOXKeET ObiTh OOsblueil, ueM ylnoMHHaeMas
nonpaBka Ha BpeMs pacnpocTpaHenus 3Byka. Torja

Vohjgat n hagt*?2.

22. Ulranrenunpkysnem H3MepsieM BbICOTY A U JAH-
aMertp d; cocy/a H BhIYHCAsieM ero o0beM:

:ul; Il
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[Tocae sToro ompegenseM ¢ MOMOLILIO CEKyHAOMEpa
BpeMA f, 32 KOTOpOe TeKyllas BOAA 3amnojHseT GaHkKy.
Torpa xoanyectso Q BOAB, BBHITEKalouleHl 3a eJHHHLY
BpCMEHH, COCTaBHT

4
b7 7

C apyroit cToponbl, Q MOXKHO BEIPa3HTh KaK NMpou3Be-
JieHHe HCKOMOII CKOPOCTH U HCTeYeHHA BOAbI Ha IVIO-
11a/ib S NONepeyHoro ceyeHuss Kpana

kL1

Q=Sv=4—v,

rie d; — AHaMeTp KpaHa.
IlpupaBHHBasA NpaBbIe YaCTH, MOJYYHM:
di\2 h
v=(z) +-
IMockonbky dy TakiKe MOMKHO H3MEPHTb IUTAHTCHLHPKY-
JieM, 3a7aya B NPHHIHIE pelueHa.

23. Tak Kak JBHIKEHHE BOABI B CTpye MpPOHMCXOAHT
¢ ycKopeHHeM CBOGOAHOro majeHHs g, MexAy CKOpOCTbIo
U) HCTEUCHHS ee H3 KpaHa U TOii CKOPOCTBIO Uz, KOTOPOI
ona obsnajaer Ha paccTOsHHH h OT KpaHa, CyllecTBYeT
npocras CBfA3b:

vy — v = 2gh.

C npyroit CTOpOHBI, uepe3 ceueHHe KpaHa M CeueHue,
TNpOBEJCHIOE NOMepeK CTPYH Ha paccToAHMH /i OT Kpaua,
3a eJHHHULY BPEMEHH NMpPOTeKalOT paBHble 00BEMbI BOAbLI

qud} aud}
e N

e dy u dy— {HaMeTpLl CTPyH y Kpaua i Ha PaccTosiui
h ot Hero cooTBeTCTBEHHO *),

) Orciona BuaHo, 4TO Auamerp cTpyn yGuiBaer C yaajeHuem
or kpana, Ilpu nmagenus ¢ GOABWIMX BHICOT BOAAHBIE CTPYH Ha-
CTOJIbKO yTOHYAIOTCA, 4YTO PaCCNﬂﬂlQTCﬂ Ha OTAe/IbHbIE MEJIKHe
Kalui; K NpuMepy, BLICOKHE BOAOMAaAbl BHU3Y MPEBPAILAIOTCH B 06-
JIAKO BOAANOI NbIJIH.
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Haxons u3 TnoCJeAHero paBeHCTBA Uz H NOACTABJASA
€ro B npeAbiaAyuiee, noJayuynm:

i (gl l)=2gh,

OTKYZa

2 2gh
v, =d; a—a
ITocse 3TOr0 HAXOAUM KOJHYECTBO BOJE, BhITEKAlOllea
H3 KpaHa 3a eAMHHIY BpeMeHH (pacXoi BOLBI):

_wdi - T adtdd 2gh -
Q="peli=xy ]/d}-—dg’

Takum o6pas3om, s3ajaua CBOAMTCSA K H3MEPEHHIO dj, dp
i h, uTO NelCTBHTENbHO MOXKHO CAJaTh OAHON TOJBKO
JHHEKOI.

24. Bocnosibdyemest OpMyJIOi 47151 PaCXOAa BOAbL, M0+
JIYYEeHHOJi B pelueHnn npeabayeil 3aaun:

< __ndjd3 2gh
Qe 4 di—d}

(cmbles oGosHaueHnii 4aH B yNOMSIHYTOM PEUIEHHH).
Yunresas, uro Q=V/t (V —o6beM BOABI, BbITEKAI0
UMii 3a Bpems {), MOJYYHM B KOHEYHOM HMTOre:

Beanunnn dy, d» n h namepsiores auneiikoii, f — uacam,
a V — n3BecTHO 10 yCJIOBHIO 3afauH.

[peanoxeniiplii MeToj He HpeTeHiyer Ha 0OJIbLIYIO
TOuHoCcTh. He ocranapinBasich Ha BCeX €ro MOrpeHo-
CTAX, OTMCTHM TJIaBHBIE.

Bo-nieppuix, KoHeuHbli peay/abTaT 3aMETHO HCKaxKas
eTCsl BA3ZKOCTLIO BOABL B cayyae eme Gosiee BSIBKHX 2KHJx
KocTeil /15 ¢ MOMKHO MOJYYHTh 3HaueHue, COBEPLIEHHO
JlalleKoe T HCTHHHOIO.

Bo-propuix, naxe cpaBHHTENbHO HeGOJbUIAS OLINCKA
B onpenesennn dy w dy CHILHO CKAXKETCsl Ha NOTPeLIHOCTH
KOHEUHOro peay/ibTata MOTOMY, YTO B PacuerHyo - (op-
MyJdy BXOAST YeTBEpThIE CremeHH AOTHX BeIHUHH
(MOKK110 moxasaTh, UTO OTHOCHTEJbHAs NOrpelHOCTb B
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onpejesieHHH CTENEHH paBHA OTHOCHTE/bHOH MOrpeHo-
CTH OCHOBaHHs, MOMHOXKEHHOiI Ha II0Ka3aTe/lb CTENEHH).

25. HanpaBup LIIaHT BepPTHKAJIbHO BBEPX, ONpeaennM
€ MOMOLIBIO JIMHEHKH BBICOTY A, Ha KOTOPYIO MOMHH-
mercst Boxa. Torza CKOPOCTb HCTEUEHHs! U MOXKHO HaiTH,

noJih3ysich (GopMy10it
v=1"2h.

YMHOXKHB HaliZEHHYIO CKOPOCTh Ha nuouiagb S ceue-
HHf Hacaaku (ee auamerp d H3MepsieTcs TaKxKe JHHEll-
KOil), HAXOAHUM pacxof BOAb Q, T. €. KOJHYECTBO €€,
BLITEKAloLIee 3a eIHHUILLY BPEMEHH:

ad?

Q=SU=]/--@{ T

Tocisie 310r0 OKa3bLIBAETCS BOZMOMKHBIM ONpeleseHe Bpe-
MeHH HamoJiHeHHs 06aka, Tak Kak ero eMKoctb V Cbuia
H3BECTHA 3apaHee:
v 4y 0,9V

l=— = = .

Q ad® ) 2gh dz V gh
26. Ha Bce Tena, Haxoasiuinecs B BO3Ayxe, JeilcTByeT
BbITAJKHBalOmag (apxuMenaoBa) cHjia, paBHas cu/ie Tsi-
JKeeTH BBITECHeHHOro Bozayxa. ITosromy pesy/nTaT B3Be-
IHBAHUA M#A4Ya, HaKAYaHHOro /0 JaBJeHHs p, MOKHO

NpPEJACTABUTD B CJEAYIOUIEM BHJE:

M=M,+ M,—m,

rie M, — macca kKaMepsl H nokpeluxH, M, — macca
BO3/yXa, COAepIKaulerocs B Ma4e, U m — macca BO3Jyxa,
BBITECHEHHOro MaA4YoM. Herpyano Bujaerh, 4To ecjaH npe-
He6peyb 06BEMOM KaMephl H NOKPLILKH (M, celoBaTelib-
HO, AeiflcTBylOomell Ha HHX apXHMeLOBOif cHJOJ), TO ABAa
JHHX YJeHa JJs Msiya, cofepzaulero BO3AYX NpH
cpepHOM ZlaBACHHN, PaBHbI iy co6Goii, H B3Be-
IIHBaHle Jaer M ccy k"‘.H‘}rU H IO
[Tockoapky npu nakaungaunu oGueM |
THUECKH He Mel
NOCTOSIHHBIM, Kak, meercsi, u nepsrii. Taknm obGpa-
30M, pasHocTh M rae M n My— onpenenenibe
VOIbIO BCCOB MacChl Mfgua, HAKAYaHHOTO COOTBETCT-
HO 10 «padoyero jgasjenuas» p U arMoc(hepHOro jaB-
Jennsa po, AejdeHnas Ha o0beM Msua, AacT NpupauleHHe

pLUIKH My,
/ mMsiua npak-

HIETCS, NOCJACAHHIE YJeH cnpapa ocraercs

g,
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TJIOTHOCTH BO34yXa OT 3HAaYeHH$ Po, COOTBETCTBYIOIIErO
aTMOCq)epHOMy AaBJIEHHIO, N0 BEJHUYHHBI P ﬂpH HCKOMOM
AaBJICHHH

M—M, >

7 =P—0s

Tak xak odbem Msua NpH HaKauHBAHHH HE H3MEHs-
€TCs, TO IJIOTHOCTh rasa BO3pacTaeTr npsaAMO NPONOpLH=«
OHAJNIbHO JaBJIEHHIO:

U3 1Byx nocaepnnx BhIDAYKEHHII NoJyyaeM cjeayouiee
SHaueHue AJis HHTepecyloLlell HaC BeJHYHHBL:
_P_m M— Mg\ _ o M—M,
p —‘;P—(T‘,(Po‘i'—v )—p0+p—0—v—.

Pasnocrs macc B 3ToM BBIpakeHHH oOTNpeeJsiercs
C NOMOILbLIO BecoB, 06béM MAuYa paCCUHTBLIBAETCS MO Be-
JHYHHE AMaMerpa, H3MEpEeHHOro JHHeHKoii (cM. 3ajgauy
Ne 10), a Beqmunust po u po Gepyrcsa u3 Tabaun (OHH
paeHbl coorBercTBenno 1 atm u 1,293 xr/m3). Ecan xe-
aatenen Gojee TOUHBII pe3yabTaT, TO CJEAYET NPHHAThH
BO BHMMaHHe H3MEeHEHHe MJIOTHOCTH C TeMIlepaTypoi, T. e.
BrMecTo Beanunnw 1,293, coorsercrsyioumteii 0°C, mog-
CTABAATL B NPHBEAEHHYIO GopMyJy 3HAUEHHE TJIOTHOCTH,
COOTBETCTBYIOLICE TeMMepaType BO3AyXa B JaHHBIH MO-
MEHT.

27. Tlpexae Bcero OCTOPOXKHO, UTOOLI He Pa3OHTh
JAMINOYKY, YaJIM 10KOJb I, TOrPY3HB €e LeJHKOM B BO-
1y, maifiieM ¢ noMollbio JHHEKH moBblieHne Ay
yposisi Boanl B cocyie. Ilocne 3T0ro, He BhIHHMAS JaM-
Nbl 13 BOJBI, CJIOMAaeM KOHUHK LITEHreJs (c’rel(JmHHOI‘O

) Jlefictnureasiio, ypasnenne Kaanefipona — Menaeneesa

m
pV=—RT
m
MOJKHO mepenncath CeAylomuyM o6pasom:
moRE RT
& e e
OTKyAa M CAeayeT, 4TO NPH MOCTOSHHOIL
npANMO NPONOPUHOHA/ILHA JaBJIEHHIO.

Temnepatype MJIOTHOCTH

47



OTPOCTKA, WEPe3 KOTOPLIl MPOH3BOAUTCS OTKAUKA JaMIIbl
H ee 3aMO/IHEHHE HHEPTHLIM rasoMm). B samny Bofiger
HEKOTOPOE KOJIHYECTBO BO/bI, H €e YPOBEHb B COCYJE MO-
HHU3HTCHA, CTAHET JHIL Ha Ahy GoJblie, yeM B caMOM Ha-
yaje. DTHX CBEJACHHI BMNOJHE JOCTATOYHO HJA pELIeHHS
8agaun.

B camom jelie, IpH HCKOMOM J[aBJeHHH p ra3 3aHH-
Ma/ Bech 00beM JgaMibl Vi, KoTopheil, npeHeGperas o6b-
eMOM CTEKJIAHHBIX CTEHOK KOJIOLI, MOXKHO 3amHCaTh KakK
Npou3BeAeHNe MJIoLLaAH NOoNepeyHoro ceyenHs cocyia S
Ha NPHPOCT BBICOTHI YPOBHSI BOALI B COCYy/[e IPH MOrpy-
wenuu jammnot: V=8 Ah,.

[Tocsie Toro Kak OBLI CJOMaH IUTEHresb, AaBJeHHE
raza B JiaMIle CTaj0 pPaBHBIM aTMocepHOMy (maBJeHHEM
cTo0HKa BOABI, HaXOAsAUIEHCA HAJ JaMIOH, MO cpaBHe-
HHIO ¢ aTMoc(epHBIM MOKHO mpeHeGpeup), a ero o6bem
yMmenbumics 10 Vo=SAh,.

Cunrtas TeMmepartypy rasa HeH3MEHHOIf, 3amHLIeM Ha
ocHoBanuu 3akoia Boina — Mapuorra:

Ahy
pS Ahy=p,S Ah,, otkyma p=p, Ay

Wsmenenus ypoBHA BoAbl Afy 1 Ahy H3MepAIOTCA JIH-
HelKo#, a po aubo Gepercs no Gapomerpy, sinGo nosara-
ercst paBubiM ojHoi atmocdepe (760 MM. pT. cT., Han
0,1013 MIla).

28. Buauase, Kak 4 B MePBOM BApHAHTE PEIICHHs 3a-
Jlauu, OCTOPOIKHO YAaJHM IOKOJIb, @ 3aTeM B3BECHM JIaM-
ny. [lycrn ee macca paBua m,. 3aTtem NOrpy3uMm Jammy
LLeJTHKOM MOJ, BoAy H 06soMuM KoHuHK wmTenrens. Korga
BOJlA IEPECTaHeT MOCTYNnarth B KOJOY H HE3amnoJHeHHbIM
BOJIOIi OCTAHETCA TOJbKO MPOCTPAHCTBO, 3aHATOE raszoM,
CHCATBIM /10 aTMOC(HEPHOro AaBJEHHA py, BLIHEM JaMmy
H3 BOALI H BHOBL ompeneaum ee maccy. IIpeamosnoxum,
4TO Macca JaMIbl, YaCTHYHO 3aNOJHEHHOIT BOJON, pas-
Ha My 3aNOJHHM Tenepb JaMIy BoJAON UEJHKOM H BHOBL
onpegenum * maccy. [Jlomyctum, oHa OKamKeTcs pap-
HOIT 13,

Herpyano cooGpasuTh, YTO pasHoCTb fz—mnl; AAeT
Maccy BOABL, LEJHKOM 3anosusiomeil Kojaly JiaMmbl,
PasnenuB 3Ty pasHOCTb Ha MJIOTHOCTb BOABI p, MBI Haii-
JieM BHYTpeHHHit o0beM JaMNbl, HHAaue roBopsd, 06nem
rasa npH HCKOMOM JaBJIEHHH p.
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C apyroil CTOPOHBI, PA3HOCTh /13—y, AEJNEHHAs Ha
TJIOTHOCTH BOJABIL, A4cT 00beM TOro e rasa IpH aTMOC-
depHoOM HaBaeHHH Pj.

Cuurags, uTo BO BpeMs CKaTHS ras3a ero TeMmeparypa
He MEHsSeTCs, MOXKeM 3alHcaTh Ha OCHOBaHHH 3aKoHa
Boiinis — Mapuorra:

mg—my __ Ng—1y
P LT

Orcioa HcKoOMOe JaB/IeHne paBHO

.

my—my
(=1 mg—imy "

29. Ecan Tpy6Ka NmocTaBieHa BepTHKAJbHO OTBEPCTH-
€M BBEpX, 3aKJ/IOYEHHBbIH B Hel BO3AyX HAXOAHTCH TOA
ZaBJjleHHeM

P1=Po+pgh,

rie po— aTMocepHOe AaBJeHHe, p— INIOTHOCTb PTYTH,
g — ycKopeHHe CBOGOAHOrO majeHHss H A — BHICOTA
pTYTHOro crosi6nKa. DTO HaBJeHHe CXKMMAeT BO3AYX
B TpyGKe 10 o6bema

Vi=4L8 g

(I} — panHAa BO3AYLIHOro croJibHKa, S — niouiaib momne-
PEUHOro CeyeHHst TpyOKH).

B TpyOKe, HocraBJeHHOIl BepTHKAJ/JIbHO OTBEPCTHEM
BHU3, JlaBJICHHE COCTABJSALT

Pa=po—pgh,
a o0beM BO3AYyXa
Va=LS.

Cunrasi TeMnepaTypy Bo3jyxa B O6OHMX Clyyasix OAHHA-
KoBoii, nMeem U3 3akoHa Boitns — Mapuorra;

(Po+pgh) LS = (py— pgh) LS,
0TKYLa
la+-1Iy
Po=pgh 2L

[TnotHOCTH PTYTH H ycKOpeHue cBOGOAHOrO MajeHMs
Gepyrca u3 TaOJHML, a BeJIMUHHBI [y, [y u h n3mMepsiorcs
JUHelKo.
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Ecan pnaeaeHHe aTMoc(epb! HOCTaTOYHO BEHIPA3HTh
B MM DT. CT., opMyJia ynpolaercs

L4l
TR

30. ITycth KacTpIoJisi COAEPIHKHT BOAY, OXJaKACHHYIO
B xonoauabHuke 1o 0°C (B Boge elie nJaBaioT MaJieHb-
KHe Kycouku Jpaa). [loctaBuM ee Ha ras3oByio TJHTY,
OJIHOBPEMEHHO 3aMETHB NOKa3aHusi yacos. IlycTb 10 MO-
MEHTa 3aKHIaHHsd BOABI NPOHAET BpeMs T;, a 3aTeM elle
Ty 10 TOTO, KaK BCS BOJA HCNAPHTCH.

Ecan npu cropaHuu rasa e:eceKyHAHo oOpasyercs
g I7oyJeil, TO KOJHYecTBO TemaoTsl Q; H Q2 HeoOXx0aAH-
Mble COOTBETCTBEHHO [AJIsl HarpeBaHHA BOABI 0 KHIEHH:A
U 1ocseyionero ee o6pamnieHus B nap, MOXKHO ‘3anucarhb
B C/leAlyloLIeM BHJE:

Q= me (tpo—1,) = 100me = g,
Qy=mr = qt,,

po=h

rfie m—macca BOABI, HAJUTOH B KacTploJio, ¢ — yAedb-
Has TEemJIOeMKOCTh BOJAEI, & r— TeIJoTa napooﬁpaaona-
nua. Iopenns paBeHCTBA MOYJIEHHO, NMOJYUYHM!:

100c 7
it
OTKY/1a
r—100c2.
T

ITockonbKy TOUHBIl yHeT TemJIoBLIX NoTephb (Ha H3Jy-
yeHHe B OKpyzKalouiee npocTpaHCcTBO, HA HAarpeBaHue Ka-
CTPIOJIH U 1IP.) HEBO3MOJKEH, MOJYUYeHHBIT pesyabrar He
JOJKEH NPeTeHa0BaTh Ha GOJbIIYIO TOYHOCTD.

31. HM3roToBHB M3 HHTH M KycOuKa JKeje3a «MarTeMma-
THYECKHIT MasTHHK» H 3aCTaBHB €ro KauaTbhCsi, onpeje-
JuM Kosanuectsa 06oportoB Ky m Ky amcka ajaekTpocuer-
UHKa 32 OJAMHAKOBOE 4YHCja0 Kosebanuii MasTHHKa
(T0 ecTb 3a paBHbIe HHTepPBAJbl BpeMeHH) BHauaJje npu
paboTalomemM TeJeBH3Ope, a 3aTeM NPH BKJIIOUEHHOI]
Jawmie.

IMockoabKy uncao 060pOTOB ANCKA, COBEpUIAEMOE 3a
onpejiejieHHoe  BpeMs, NpPONOPUHMOHAJbLHO  MOUIHOCTH
BKJIIQYEHHOr0 B ceThb npubopa, MEl HMeeM NpaBo Hami-
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caTh paBeHCTBO
? Ki_ Ni

Ky — N»’

rae Ny 1 Ny — MOLIHOCTH TeJeBH30pa H 3JEKTPHYECKOH
JlaMITbl COOTBETCTBEHHO.

ITocJsie aTOr0 HaXOAHM:
Ky
N,=N, ot

OTKy/Zia JIErKO pacCYHTaTh HHTEPECYIOllyl0 HAaC BeJHYH-
Hy, TaK Kak MOLIHOCTb 3JIeKTPHYECKOIi JlaMIbl OGLIYHO
yKasbiBaeTcsl Ha ee 6aJJIoHe HJIH HOKOJe.

32. Hacrpoiite pagHonpHeMHHK Ha NpOrpaMmy
«Masik», TMo3bIBHBIE KOTOPOW pasfaloTcsi yepe3 KadKAble
noJjivaca, i HalinTe ¢ MOMOIIBIO 3JEKTPOCUETYHKA KOJIH-
uecTBO A 37eKTPO3HEPrHH, H3PACXOJAOBAHHOI 3a mMpoMme-
KYTOK MEXAy ABYMs cHrHasaaMmu (T. e. 3a nosdaca).

ITocste aTOr0 H3 hopMyaBI ;

A=N¢
MOJKHO paccunraTh MOmHOCTh yrtiora N, a 3areM, 3Had

HanpaxeHie B I'O])OILCKOl"i CeTH, JIETKO ONPEACJNHTDL HHTE-
pecyioulee Hac CONpPOTHBJCHHE:

Tak peuraetcs sajmaua B cayuae GartapefiHOro mnpHeM-
HHKa.

ZCAM NPHEMHUK NMHTAEeTCs OT CeTH, HYXKHO onpeje-
JUTL BHAuaje KoJdiuectBo Ap 3JEKTPOIHEPrHH, PacXomy-
eMm TeyeHie noJydaca TOJNLKO pajHONPHEMHHKOM,
a sartem snepruio A, norpebJ/siesyio 3a TaKoe e BpeMs
I HIKOM H yTioroMm Bmecre. Torja H3 CHCTEMEI ypaB-
; :

Ag=Nit n A=(N 4N

rne Nog n N-—wownocTn MNpHeMHHKAa M YTIOra™ o=
OTBCTCTBEHNO, HAXOAUM BHAuasie MOUIHOCTL yTIora

1 _A—4
A e



a 3aTeM €ro ConpoTHBJEHHE
U2
5

33. Coeannnm mnocjaefoBaTelbHo Garapelo, MOTOK
TMPOBOJIOKH H aMIIepMEeTp, 4 BOJIbTMETD BKJIOUHM Takx,
4TO6GL OH TIOKAa3bIBaJ Hanpszenne Ha MOTKE. 3anuuem
TNOKasaHusa HPHGOPOB H paccuuraemMm COHpOTHBJle]lHe
MOTKa npH KOMHaTHOH TeMrueparype:

Ry=U/I.

IMocnie aTOr0 MpHHECEM ¢ yJHULI CHEr, IOrpy3HM B HEro
MOTOK M, NOAOXKAAaB HEMHOro, 4ToGbl CHer HayaJ TasTb,
4 mpoBOJIOKa npHobGpesna ero TeMmepaTtypy, TeM Ke CIIo-
co60oM OnpeesnM CONPOTHBJAEHHE MPOBOJOKH R npH
Temneparype tawouero cuera, 1. e. npu 0°C. IToabsyschb
3areM 3aBHCHMOCTBIO MEXKJAy CONMpPOTHBJEHHEM IIPOBOA-
HUKA H €ro TeMIepaTypoii,

Ri=Ry (1+at),
HAXOJMM TeMIepaTypy Bo3JAyXa B KOMHaTC:

¢ S Ri—Ro
= R

ITpn pacuere mcnosabayercss 3anaueHHe TeMnepaTypHo-
ro Koa()(HIHenTa - CONpOTHRJEHNA, B3SITOC M3 CIPaBoU-
nnka. B o6aacTH KOMHATHLIX TemMmepatyp JAJs 4HCTOIl
mean o=0,0043 K-'. Ecan cogepsanne npumeceii B Me-
JM, H3 KOTOPOIi H3roToBJEHa INPOBOJOKA, le ocobenHo
BEJHKO, a 3JeKTpoH3MepHTesabHble NpHOOpPLI  HMEIOT
kaace tounoctn 0,1%), to Temmepartypy MoucHO onpeje-
JIUTB € TNOTPEIIHOCTBIO, 3HAUHTEJBHO MeHblleil OJHOro
rpajyca.

34. CnocoGom, pasoGpaHHLIM B pellenin [pejbiy-
LIeif 3aa4H, ONpeAeJHM CONPOTHBJIEHHE MPOBOJIOKH BHa-
yaje npH Temneparype rtaguus Japaa (Rg), sarem npu

*) 310 ovenb xopomwite npuGopw! B Texumuxe npuyensoTes npi-
Gopwr Kaacca 0,5, 1,0 man gaxe 2,0. Hanmomumnm, uto Kkaace Touto-
CTH  9/IEKTPOH3MEePHTEeJLHEIX npHGOPOB pasen nanGosapuleii norpeu-
HocTi 1mpHOOpa, BLIP@JKEHHON B NPOUEHTAX OT MaKCHh 1070 3Ha~
"enna H3MepsieMoii npubopom Beanunnbl. Mrtak, bTMETP 1
0,1 co wxanoii na 200 B uamepser mnanpmkenne ¢ TOMI
£0,2 B

+£0,2
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HekoMoll Temneparype (R;) H, HakKoHel,— B’ KHNALLEll BO-
ne (Rye). ITocae sToro ns cucrenMsr ypaBHeHHil

Ri=R,(14-at), Ryp=R,(1-+100)

MOKeM OMmpejesiTb Kak TeMmnepaTypHbIH Koa((pHUHEHT
CONPOTHBJICHHS
Rigy—Ro

o = ——

100R, ’

TaK H HHTEPECyIOllyl0 HAac TeMIeparypy BO3AyXa B KOM-
HaTe

_ _Ri—Ro
t_an—Ro 190;

35. IipuxKyuuiecs B MarHHTHOM TOJie 3apsiKeHHble
UaCTHUBI OTKJ/IOHSAIOTCA B Ty HJAH HHYIO CTOpPOHY B 3aBH-
CHMOCTH OT 3HaKa HX 3apsaa H Hanpaaneﬂuﬁ ABHXKEHHA
H BeKTOpa HHAYKUHMH (CHJIOBBIX JIHHHIF).

[Tosromy, ecan BbI NpHGJIH3HTE K dKpaHy TeseBH30pa
MarHuT TaK, 4To6Bl HX IJIOCKOCTH GBIIH IlapaJliesbHbLIMH,
TCJECBH3HOHHAsA KapTHHA HECKOJIbKO CMECTHTCH (3'1'0 sB-
Jenne yanoOnee Ha0a104aTh, KOrja Ha 3KpaHe HaXONHTCH
craTHyHoe H300pa)<eHue, HampHMep, 3acTaBKa HJH Tab-
auna ans wacrpoiiku). ITocae 3toro, mosb3ysich NpaBH-
JIOM JIeBOi PYKH, HETPYAHO ONpeAeJHTh HampaBJeHHE JIH-
HHI WHAYKLHH H, cJeJ0oBaTeJbHO, MOJIOChI MArHuTta.

36. OnpenennTh AJIHTENLHOCTb NMPOTYJIKH, pacrosaras
JIaMIIOi 1 CYETUMKOM, O KOTOPBIX YNOMHHAeTcsi B TeKCTe
dajaun, MOXHO CJeAyIOUIHM oGpaaoM.

Hy»x1o BKJIIOUHTL J1aMIMy B MOMEHT YXOAa MEBOYKH,
O/IHOBPEMEHHO 3aTicaB NokasaHus cyeTyHka. Bropoe mo-
Kaszanne CHHMAETCSl MO eec BO3BpalleHHH. 3HAS PacXox
SJCKTPOIHEPrin A, MOMHO PACCYHTATh BPEMs MPOrYJIKH
! n3 BbhIpaXKeHust

t=A|IN,

rie N — MOUHOCTb 3JIEKTPHYECKOH JIaMIibl, OfNpejeJse-
Mast Mo HaJNHCH Ha LoKoJe Hiau GaJjiioHe.

Y cuerunkos, OOLIYHO NMPHMEHAIOUIUXCSH B ObITY, HpH
pacxone sueprun 1 kBr-u guck gesnaer 1250 oGoporos.
Takum oGpasom, npu momnocru Jamner 100 Br anck
JIOJIXKEH COBeplIuTbL 32 yac 125 060poTOB, YTO HETPYAHO
OTCUHTATb N0 OGLIUHO HMeElouelicst Yy MOJ0OHBIX CYETYHKOB
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KpyrJaoii MKaJe, Ha KOTOPOi PerHCTPHPYIOTCs Lesbie 060+
POTHI AHCKA.

37. HanboJsee npocroe pelleHHe 3afayd AJisi cjaydas,
KOrjla jJjaMna MOKeT ObITh BKJIOYeHa M BBHIKJIOUEHa H3
YeTBIpEX Pa3JIMYHBIX MECT, HIIIOCTPHPYeTCs CXeMOH, npu-
BeJleHHOIt Ha puc. 14.

Jlerko BHAETb, 4TO, 400aBHB COOTBETCTBYIOIEE YHCJIO

nepexmoane.rleﬁ, MOZKHO COﬁpaTb cXeMy, MO3BOJIAIOILYIO
BKJIIOYATh H BBIKJIIOYATH

npubop H3 Jawb6oro
YHCJIa Pa3HBIX MyHKTOB.
38. Uro6Gel KyOHK
Maccoii m  BpauaJcs
BMecTe C JHCKOM IO OK-
pyxHOCTH painyca R,
Puc. 14. nenasi v 060poTOB B Ce-

KyHALY, K HeMy AOJKHA

6 CO CTOPOHEI AHCKA L@HTPOCTPEMHTE/b=

= mv*R = 4n*v*mR,

| JKOPOCTb LIEHTpa TAZKeCTH Kyﬁm(a.
hipazeHusd BHAHO, YTO IPH NMOCTO~
‘“ T LIEHTPOCTpEMHUTEJIbHAA CHla
CTaTth C yBeJHYEHHEM pajnyca
,~HJla TpPEHHs I10KOA F-;p, Hrpalo-

Lxdon o+ Jo1PEMHTEJIBHON, He MOJKET NPEBBLICHTB

3HayeHus
F.p=kmg,

rae k— koapuunent Tpenus U g — yckopenne cBo6oj-
HOTO najeHns.

HManepus muneiikoii 3nauenne Ryp, npH KOTOPOM Ky-
OHK mepecTaer AepzKaTbCs HA Bpaullaioulemcs JAHCKe o
cOpachlBaeTCsl ¢ HEro, HAXOAHM, NpHpaBHHBasg HANHCEH-
Hbl€ BBHIIE BLIPAZKEHHsi:

k=4av?R,./g.

BennunHa v 3jiech Tak»Ke M3BeCTHa: B 3aBHCHMOCTH OT
I10J102K€HHsT COOTBETCTBYIOIIEro NepeKaioyarelis oHa pas-
Ha 33, 45 uin 78 o6oporaM B MHHYTY.

39. IlpupasaB K KOHUY HHTH TFHPbKY, H3rOTOBHM Ma-
ATHHK, AJHHA KOTOPOro paBHa BhcOTe KOMHATHL Tak KaK
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Macca HHTH MaJjia, MagTHHK MOXXHO CYHTAThb «MaTeMaTH-

YEeCKHM», T. €. MOXHO MOJIb30BaThCsl (hOPMYJIOH, CBSA3BI-

Balouleil nepHoix ero koae6anuit I ¢ AJHHOH [ H ycKope-

HHEeM CBOOOJHOrO MajeHusi g B CJAEAYIOLeM BHIE:
T=2x)lg.

OnpenenuB ¢ NOMOLIBIO 4YacoB MEPHOX KoJeGaHHM
MasiTHHKA (A4Js 3TOr0 AOCTATOYHO NOACYHTATL YHCJIO
KoJsieGanuii, coBeplIaeMoe MasTHHKOM 3a JOCTATOYHO AJH-
TeJIbHOE BPEMsl, a 3aTeM BTODPYIO BeJHUYHHY pa3deJqHTb Ha
MIEPBYIO), paccunTaeM [0 NPHBEAEHHOH (opMmyJe AJTHHY
nojseca /, T. e. BLICOTY KOMHATbl, B35IB 3HAaueHHe g, CO-
OTBETCTBYIOIlee JaHHOH reorpaguyeckoii IIHpPOTe, H3
CIpPaBoOYHHKA HJIH HOJIOXKHB €ro JAJIs NPOCTOTHI PaBHBIM
9,8 wm/c®. TlomoGubiM ke oOpa3om onpejelsieM aalee
JUIHY KOMHAaThl H ee WIHPHHY, a 3aTeM NPOCTBIM nepe-
MHOMKEHHEM — 00BeM.

Ecan anuna MasTHHKA OKaXKeTcsl CJAHIIKOM GOJbLION
(KoMuaTa BeslKa) M H3MepsiTb ero nepuon Oyaer He-
YA00HO, MOXKHO ONpejaeHTb MOJOBHHY HHTEpEecyIOllero
pasmepa, nepernys HUTh BJBOE.

40. Ilpome Bcero, BuanmMo, nocrynurb rak. [locre-
NEeHHO H3MeHAS JVIHHY MasiTHHKA, H3rOTOBJIEHHOTO H3 HH-
TH 1 WapuKa, fo0beMcst coBaseHns NepHoioB MasiTHHKA
1 MeTpoHoma. Mamepus nocie 310ro AJHHY HUTH [ H pa-
auyce wapuka R, MoxkHO no (opmydae

"=20)/ U+ R)g
paccunTarh nepHoj MasgTHuka, KoTophii n OyAer paBeH
NePHOAY METpoHOMA. DTy Onepaliio cjaeiyer NpojiesaThb
A0S KaK MOMHO OoJibLIEro umicja TmoJoXKennit rpysHka
Ha HIKaJde MC rponoma,

Moo u He MeHATH AAHHY HuTH. B 3TOM ciayuae me-
pHOJ MadTHHKA PacCUNTHIBAETCS TONBKO OAMH pas. 3a-
TeM ISl KaxjIoro M KCHUsl IPY3HKa MeTpoHOMa ompe-
JleqseTcs, CKOMLKHM yAapaM COOTBETCTBYeT IeJIoe YHCJI0
conebaunit MasTHH VMuoxKast 4HCJIO KadaHHH MasaT-
Cro nepuoj, HaXoJAuM BpeMs paboTbl METPOHO-
IMB 9Ty BEJIHYHIY HA KOJHYECTBO yA4pOB MeT-
tessieM ero nepuod. Bosee moApo6HO ITOT

I MOTpEH Jajee B peienun sagaun Ne 87.
. Ilocrapum JiecTHHIY OKOJIO CTEHLI BBLICOKOrO 34a-
HUf U cjaenaeM Ha paccrosHuu 4,9 M OT ero OCHOBaHHSA
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ormerky. C 2710if BEHICOTHI KaMeHb Gyaer mamarb B Te-

YeHHue
2h 2:-49 m
b= 1/ 9,8 mjct =le

Tenepn ocraercsl moao6path Takoe MNOJOMEHHE rpy-
3HKa Ha 1KaJje, 4To6bl 32 BpeMs MaJeHHs KaMHs MasT-
HHK METPOHOMA COBepllaJ 0AHO KosebaHue.

42. Ecan K GpycKy NpPHJOKHTb Ha HeGOJIBLIOM pac-
CTOAHNN /I OT €ro OCHOBAHHS FOPH30HTAJbLHO HaNpaBJeH-
Hylo euny F (puc. 15), npeBBILAIOLIYI0 MaKCHMaJbHYIO
cuJ1y Tpenusa noxkosi Frpp=~kP, 6pycoKk mpHAET B ABHIKE-
une. Ecaun ke cuna F npunoxe-
Ha JOCTaTOYHO BEICOKO, GPYCOK
MOZKET, He TPOrasch ¢ MeCTa, Oll-
POKHHYTbCA. DTO Oyner B TOM
cjyyae, KOTAa MOMEHT cHabl F
OTHOCHTEJILHO OCH, NPOXOAs:lLeil

& b NepneHanKyasgpHo K TIOCKOCTH

T P uepTexka uepes TOUKy A, oxa-

h xKercd Goablle MOMEHTa CHJbI

{ A TAMKECTH P OTHOCHTEJBLHO TOM
JKe ocH:

Puc. 15. Fh> Pu/2,
rje a — mnpuna 6pycxa.

Heo6xoauMo HaiiTH TOUKY npuiozenns cuaer F,
B KOTOpOIl HabGJalofaercs nepexoj OT OJHOTO cjyuas K
apyromy. Torpa kosduunent Tpenns Moxer OLITL Hafi-
JIeH H3 CHCTEeMBI ypaBHenuit

=P Fh=Pal2,

a

pelrast KOTOpyl1o, NnoJayuaem:
k= a/2h.

OTclofia BUAHO, UTO KCICPHMEHTANLHOE ONpeae/cHiie
Ko3((puieHTa TPEHis BO3MOXKHO JHIIL B TOM cJayuac,
ecqu BhIcoTa GpycKa b yAOBJIETBOPSIET YCJIOBHIO

b= a/2k.

43, MosHO, HanpuMep, NOBECHTH KOPEMOJIKY Ha Liiy-
pe M BKJAIOUHTH €e B ceThb. IIpH 3TOM Kopnyc Kopemosiki
HayHeT BpaulaThCs B cTopony, NMPOTHBOIOJIOXKHYIO Bpa-
LIEHNIO poTopa JIEKTPOABHTATEVISA.
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Bnpouem, MoxHO o6GoiiTHCL H Ge3 NOABELIHBAHHS:
€CJIH JiepiKaTh Ko(heMOJKy B pyKe, TO B MOMEHT BKJIO-
UEHHs PyKa OULyllaeT TONYOK, CTPEMSIIHHCS IOBEPHYTh
€e B CTOPOHY, NPOTHBOIOJOXHYIO HamnpaBJeHHIO Bpalie-
HHSI MOTOpA.

44, Ecan NOJIOXKHTH IIAaphl PSJOM Ha HAaKJIOHHYIO
MJIOCKOCTb H OTIYCTHTb HX, TO MEAHBIH IIap, CKaThbiBa-
fICb, OTCTAHET OT aJIOMHHMeBOro. IIpHuHHa 3TOrO fABJIE-
HHSL COCTOHT B TOM, YTO NPH BpaIlaTeJIbHOM [ABHXKCHHH
(a cxaTplBaHHE MOXHO paccMaTpHBaTh KaK CJOKeHHe
NOCTYNaTeJbHOro I BpalllaTeNbHOro ABHXKEHHIl) yckope-
HHe OmpejeJsieTcsl He Maccoil Tejla, a €0 MOMEHTOM
HHep LU — BeJIHYHHON, Hrpalolleii Bo BpaulaTe]bHOM
IBHKEHHH TaKyIO K€ poJib (Mephl HHePTHOCTH), KaK Mac-
ca — B NOCTyNnaTeJbHOM. ¥ MEIHOro Hiapa MOMEHT HHEp-
unn Gosblle, MOCKOJBKY Yy HEro OTACJbHBEIE 3JIEMEHTHI
B cpeJHeM Jajblie yaajeHbl OT oci Bpauienus. IToapo6-
Hee O MOMEHTE HHEpUHH MOXHO NpOYHTATh B J1060M
Kypce GH3NKN /51 BBICIIEH WIKOJbI.

45. Cuietyer noanepers peiiky B cepeaune (ypaBHoBe-
CHB ee, HampHMep, Ha CNHHKe CTyJa) H 3aKPEemHTb Ha
OJ1HOM KOHIle B3BemiBaemoe Tes0. Ha BTopoe mieuo poi-
yara HakuAbIBaeTCsi MeTass M3 npoBosokH. Harsirusas
IIPOBOJIOKY BepTHKAJbHO BHH3, HETPYAHO YPaBHOBECHTH
cucremy. Yem Gamke K TOUKE ONOPLI PACHOJOKEHa meT-
ng, Tem Goabule HeoOXoxumasi Aas sroro cuaa. Ilpu mo-
CTATOUHO MaJOM pAacCTOSIHHH OHA MOXET TpPeBLICHThL
NPOYHOCTL MPOBOJIOKH I NOCJEAHsIs1 pasopBercs. Menosb-
3ysl yCJOBHE DaBHOBECHS pblyara, MOXEM 3anucath JJis
MOMEHTA pasphiBa:

Pl =" ql,,

rae P—ickomasi chia TSXKECTH Tena, Iy — paccTosiHue
B3BCHINBAEMOTO TeJa JI0 OCH pbluara, d — qnamerp mpo-
BOJIOKH, ¢ — Npejies MPOYHOCTH MEAH MPH pPacTAKeHHH
(conporuBienne Ha PaspbiB) U [y — paccTosHUE MeTIH K0
TOUKH ONOPBI.

Paccrosnus [y 1 [, HaXoAATCA MO JeNEHHSIM Ha peiike,
a sHauenye ¢ Gepercs U3 CIPaBOUHHKA.

Jlas HaxosK/eHHs AHaMeTpa NpPOBOJIOKH HCTOJMb3YeTCs
cnocob, cyTh KOTOPOro siCHa M3 paccMoTpenusi puc, 1l,
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TpHYeM B KayecTBEe H300parkeHHOH Ha HeM JIMHeHKH CHO-
Ba NpHMEHAeTCS peiika.

46. Cnenyer pacmosiOXKHTb 3epKajo TOPH30HTAJILHO
H ONyCTHTh Ha Hero mapuk. Eciaum 1apuk onyuieH He
B CaMylO HHJKHIOIO TOYKY, OH HAayHeT ABHraThcs IO IO~
BepXHOCTH 3epKana. HeTpyaHO BHJIETb, 4TO €C/]H IIapHK
ABHzKercs Ge3 BpauleHHa (T. e. CKOJL3HT MO MOBEpXHO-
CTH 3€pKaja), TO ero ABHKEHHe MOJHOCTbIO aHaJOrHiHO
JBHIKEHHIO MasTHHKA C JAJIH-
Hoit moaseca R—r (puc. 16).
Torza ua ¢opmyasl MasgTHHKE

T=2n) (R—r)g

MOJKHO HalTH IiHTCpGCyIOLU.yIO
HAC BEJIHYHHY:

gT“-I—I'

[epuon T ompeaeasercs c
MOMOILBLIO Cel(ylllIOMCpa, as=r
H3BECTHO IO yCJ]OB“IO 3ajiau.

nOCKOJIbe OOLI‘HIO TPC””C JIOCTATOYHO BEJIHKO, 4TO-
OBt Ulap[”( JBHraJscs no HOBCp.\'HOCTII 30[)[(6.713 (e Bl]a“le'
HHEM, 3TO pCIUC”HC MJI0X0 COI'.VlaCyCTCﬂ C OIBITOM. ]Ia
CcaMoM jgeJie

T —9n l/ﬂg_:ﬂ o pi

5,6n%

+r.

47. B npouecce samucH 3ByKa Ha TPaMIacTHHKY
Ha PaBHLIX PACCTOSAHMAX APYr OT Apyra namnocstcsa 6o-
posaku. AtH 6Opo3AKH par:cr.l';,mm najalomuii Ha nJja-
CTHHKY CBET, a NPOMCIKYTKH M KAIoT ero,
TaK 4To MJIaCTHHKA caTesbHOM
AHGOPAKIHOHHOH P 3en pac-
CTOSHIIO MEXy

[lyers Ha pen wiom 0 nanaei
THYECKAast Bosina ananuoii 2. B coor
Toiirenca — @penens, kamgas 1ot
BEPXHOCTH CTAHOBHTCS UEHTPOM BTOPIIY
NPOCTPAHAIONIMKCS 110 BCEBO3MOH
PacemorpnM Te n3 nmx, mmw > TOITAY1
K peumrerke (puc. 17). C momougnio cobupar
PO/Ib KOTOPOH MOYKeT- HrpaTh H XPYCTAJHK
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MOXXHO co6path B oany Touky. Haiizem ycaosue, npu
KOTOPOM CJIOXKEHHE BOJIH NMPHBEJET K HX B3aHMHOMY YCH-
JIEHHIO. 3

Pasnoctb xoaa syueit / ¥ 2, HAyIUX OT COOTBETCTBY-
founx Toyek A H B IBYX COCEIHHX OTparxKaloWUX yuacT-
KOB peletku (puc. 18), paBHa

AK — NB=dsin@—dsin6=d (sinp— sin 6)

(AN — dpont nanaiomeit Boansl, KB — QPOHT BOJHEI,
HAyLel OT pewmeTKH noa yraoM ¢). Ecan pasHocts xona

“hg>

Pue, 17, Puc. 18.

KpaTHa JUIHHE BOJIHBL, TO (asbl KoseGaHuii, npuIIeaunx
n3 tTouek A u B, GyAyT OANHAKOBLIMH, H Kosebanus Gy-
JYT YCHAHBATL APYr Apyra. AHaJOrH4HO BeayT cebs Bce
ocraabpie yuactky pewerkd. Crano ObiTh, ycioBHe 006-
pasoBanisg MaKCHMYMOB (TOuHee, FJaBHBIX MaKCH-
MYMOB) HMeeT BHJ:

d|sin@—sin0|=kA,

riae k=0, 1, 2, 3 u 1. x. Llentpanpuomy (MHaue HyJeBo-
My) makcnmymy coorserctByer k=0. Ilo o6e croponst
OT HEro pacrnoJjaraloTcsi BHauaje ABa MaKCHMyMma Iep-
BOIO NOpsi/IKa, 3aTeM JBa — BTOPOro M TaK Jajlee.

IMocnennsiss hopMysna Mo3BoJIsSIET PACCUNTATH A, €CJIH
H3BECTHBI NIepHoJi peweTku d, yroy O majenusi BOJHB H
HanpasJeHHe Ha KaKoii-n6o, HanpuMep NepBblH, MaKCH-
MyM — yroJa @i.

ITepnon pelieTkH HETPYALIO HaliTH, H3MEPHB PacCTO-
anue AR, Ha KoTopoe mepemeliaercsl 3a Bpems At BLOJb
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pajanyca HrJja npH npourpelBaHHH MJIaCTHHKH!
AR

T nAf

(n — unco 06OPOTOB MAACTHHKH 3a EIHHHIY BpPEMEHH;
€ro MOKHO MPOYHTATL HA STHKETKE MJAaCTHHKM).

B kauecTBe HCTOUHHKA CBETa HCMOJb3YeTCA HACTO/b-
HAf Jamna, JyuH OT KOTOPOHl MpOXOAAT uepe3 HeBoJib-
10€ OTBEPCTHE B KADPTOHHOM 3KpaHe. YCTaHOBHTE JaMmy

Puc. 19.

OKOJIO OHOI CTEHLI KOMHATBI, MOJOMHTE MIACTHHKY ro-
PH30HTAJNLHO OKOJIO NPOTHBOMOJOKHON CTeHbl H HafianTe
nzobpazxenune wean (puc. 19). Ouno saBaserca HyJeBbIM
audparunonnpiy MakcumymoMm. Ognospemento mo o6e
CTOPOHBI OT HEro Bbl YBHJHTE UBETHbLIC MOJOCH, o6pa-
LieHHble (PHOJIETOBLIMH KOHUAMH K HYJEBOMY MaKCHMY-
My. OTO CHEKTPBI COOTBETCTBEHHO MEPBOroO, BTOPOro H
T. A. nopaakos. HanGosee OTUETNIHBO BH/HBL CHEKTpLI
NepBoOro Mopsfka, a CHEKTPLl BTOPOTO H TPETHEro Mopsi-
KOB yX<e YaCTHYHO NMEepeKphBAIOTCS, a MOTOMY HalbJioja-
10TCs1 Xyace (KpoMe TOro, ¢ yBeJqHueHHEM HOMepa CleKTpa
HHTEHCHBHOCTb GBICTPO yObIBaeT). 3aKPLIB OTBEPCTHE B
9KpaHe CBETO(GHALTPOM, BBl YBHAHTE, KAK Pa3HOUBETHLIE
NOJIOCHI NPEBPATATCA B y3KHE OAHOUBETHbLIE JIMHHH.
Hasi onpenenenns sin@; Hago MOMPOCHTHL TOBapHLIA
TOAEPMATL KapaHAall (HJH 3a0CTPEHHYIO MaJouKy) Haj,
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IIEJIBIO TaK, 4TOOBI ero H306paKeHHe B OTPAXKEHHOM OT
PelIeTKH (KaK OT MJIOCKOTO 3epKaja) CBeTe COBNAJO
C NepBEIM AH(PAaKUMOHHBIM MakcHMyMoM (cM. puc. 19).
HMamepus nuneiikoit a, b u h, naiigem:

: a : a
sin @, = Vage' Sin 9=Vm-

[Tockonbky a>>b u a>>h, To

a 1 162
VaEte l/l+b'3/aﬂ%1 —T7a
H
a o7 1 5 1 K
Ve+r ~ Vitmar """~ 2a°

ITosTomy
: 5 h2— b2
?»=d{smq>1—sm0|~du-2—l-z—2—‘r.

Jlerko npoBepHTb, YTO C yBeJHYEHHEM yryia MafgeHHs
6 pacrer yrox ¢, uto oGJeruaer ero uaMepeHue. Mmen-

HO TMO3TOMY MNJACTHHKY CJEAYeT paclnoJaraTb nogaJiblie -
OT JiaMIIbl.

Puc. 20.

48, VM cheayer moCTYMHTh TaK, KaK 3TO NOKA3aHO Ha
puc. 20, ChauaJjia 1o jockam mepeiijier Bapoc.nbli'l" H BCTa-
HeT Ha MecTo peGenka, a 3aTeM o MOCTHKY NpOIfAET pe-
GeHoxK. ;

49. Tlycthb MOMHHA TpOCKOUMJIA MeXCHy Toukamp A
1 B nByx cocenunx oGnakoe (puc. 21). Haxomsumuiics
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B TouKe C YeJIOBEeK YCJBIUAT BHAYaJje 3BYK, NMpHUICAUIHH
U3 ToukH B, a 3artem yxe—u3 Gojee yaaJeHHOH TOY-
ku A. Pasuuua Bo3HnKaer notomy, uto nytb AC GoJblue,
uem BC, na orpesok AD. Eciu Habuaiogare b HaXOAUTCH
B GuaronpuATHBIX ycaoBuax (1. e. Toukn A, B u C qe-
AT NPAKTHYCCKH Ha OJHOH NpAMOIi), pasHHIA MEXAY
AD u AB nuepemuka. [losTomy, mojcunTaB PacCTOHHE
AD yMHOM@<EHHEM JJIHTEeNb-
 HOCTH rpoma Ha CKOpOCTb
3ByKa, MOJKHO CYHTaThb €ro
PaBHBIM JJIHHE MOJHHH.
50. Ecam skcnepumeH-
£ rtatop HaXoAHTCS  HeMo-
: CPEACTBEHHO Y KOJIOKO/Ja,
Puc. 21. OH BOCHpHHHMaeT 3BYK B
momenT ygapa. Oanako 1o
Mepe YyAaJeHHd OT KOJOKOJa BHAMMbBIE M CJBLILHMBIE
YAapbl NepecTalorT copnagath, Tak Kak Ha TNPOXOMJCHHE
IYTH OT KOJOKOJA JI0 YeJ0BEKa 3BYKORBIM KOJeGaHHAM
Tpedyercs 3HaunTe bHO GoJiblilee BpeMs, YeM CBETOBBLIM
(B GOMBLUINHCTBE NPAKTHYECKH Ba/KHLIX CIydYaesB MO-
JKHO CYHTATh, 4YTO CBET pACHPOCTPAHSETCs MIHO-
BEHHO) .

Cuavaya pasuuna Bo BpeMeHH DAacTeT, HO 3aTeM Ha-
UHHACT YMEHLIIATLCS, H Ha HEKOTOPOM PAacCTOSHIN ue-
JIOBEK CHOBA YCJLIIHT H YBHAHT yAap OJAHOBPCMCHHO.
lo Mepe yaajenus oT KoJgokonaa 370 GyaeT NPoHCXOAHUTh
nepHoanIecKH.

B nepsulii pas cosnajciue npoHsoiiier Ha
PacCTOsHMN, KOTOPOE 38BYK MPOXOANT 3a npome
BpPeMEHH MeKay ABY nocaenyiommu yaapamu. Ilpn
3TOM, Hab.ul0nas yegopek Oyjaer ciabiuarbh 3BYK

‘ 110 32jJauH

i

7

TAKOM
OK

on

NPeALIAYHIero ) Mo ycJOBHIO
HHTEpBAa i H OJHOIl CEeKYyH-
Ie, TO BOCTATOYHO H - 05 OT KOJIOKO. ..1>'Lu
TOTO MeCTa, T CJIBILLII ) BHAUMbBIE YyAapbl CHOBA
HauYHHAIOT coBRaAaTh, 4roOnl HAWTH YlicjcHHOE 3HaueHne

CKOPOCTH 3BYKa,

61, Pewenne namoctpupyerc
HEIKY BePTHKAJbHO, HYMHO OT) s 3
TeHIL BiCy, a notom uamepurh ee, a TakKe AJli
BC or pepesa.
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W3 nono6us tpeyroasunkos ABC u A,B,C, Haxoaum:

: _ABy
AB =34 BC,

rae A, B; — n3BecTHas AJHHA JHHEIKH.

4

5.}
N
o
o

Puc. 22.

52. Hy»XHO Ha)kaTh Ha NYCKOBYIO KHONKY CEKYHJIO-
M€pa B TOT MOMEHT, KOrjla Ha CBeTOBOM Tal6.0 3HaueHHe
CKOPOCTH ¥; MEHSIeTCs Ha CJe/ylollee Us, H OCTAHOBHTh
CeKyHAOMep, KOrla NPOHCXOAHT OYepefHOe H3MeHeHHe
NoKa3anuii vs HaA V3.

Ecan navarh ABHIKEHIE CO CKOPOCTbIO Uy HEMOCPECT-
BEHIIO nepej nepsoii cMenoli noxasanuii Ta6sao, aBTOMO-
Onab noabegeT K cjeaylomeMy cBeTodopy IoA 3eseHbl
CBeT, Npoiijst paccTosiniie S 10 Hero 3a BpeMs

=S/

Ecan ke ABIKeHHE HauHHAeTcsi B MOMEHT CMEHB
noxkasannii Tabslo ¢ vy HA vz (T. €. B MOMEHT OCTaHOBKH
CCKYHJIOMEPA), TO CKOPOCTb aBTOMAIUMHBI JOJIKHA OGbITh
He Menee vy, M paccrosinpe S GyLeT NpoiieHo 3a BpeMms

ty =S/v,.

Cosepuienno 04eBH/IHO, YTO pPa3HocTh f) — {3 paBHa NoKa-
sannsam cekynapomepa t. Takum o6pasoM,

S &S
T vy’
OTKyAa
Uy
S= =l
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Hanpumep, ecan v;=45 gm/4, vo=50 kM/u 1 T=8 ¢, TO

__ 45 xm/u-50 Km/u 8

S e~ R M.
50 kM/u—45 km/y 3500 X I xy

53. TlycTp MadpyuKH H3MepAT pacCTOsHH Si
H Sy, KOTOpbLIE OHH, OTTOJIKHYBIUHCH APYT OT ApYra, npo-
€37Ka10T A0 MOJHON OCTAaHOBKH. IIOMHOXKHB 3TH pPaccros-
HUF Ha COOTBETCTBYIONINE Macchl, KOI(pQHUHEHT Tpe-
HAA R 1 yCKOpeHHe CBOGOXHOrO majieHus g, HaXOAHM pa-
6OTEl TOPMO3ALIHX CHJI
Ay=kmygS; n A,=km,gS,,

KOTOpBIE DABHLI, padyMeeTcs, NMepBOHAYaJbHBIM KHHETH-
UeCKHM 9Heprusam
Ay=mui/2 u A,=m,ui/2.
Orciofia HMeel CIeAyIoUHe PaBeHCTBa:
kgS,=0i/2 n hkgS,=uvy/2.
TlojenuB HX MOYICHHO, OMYYaeM:
ey
S \va/°

C zpyroii CTOPOHLI, KOJMHYECTBA ABHYKEHHs, MOJyUYeH-
Hble MPH OTTAJKHBAHHH MaJbYHKAMH, LOJIMKHBI ObITh paB-
HBIMH, T. €.

v \2 my \2
My0y = Myv, WK (Ui) =(rﬁ) ;

[IpupaBHUBAS OTHOLIEHHS KBAJAPaTOB CKOpOCTE, moJy-
yaeM A HCKOMOIT BeJHUHHbI:

y S
my g 1/5; -

[MockonbKy paccrosiuus Sy u Sy H3MepeHbl, 3aaua pe-
mena. CleAyer ToJNbKo OTMETHTD, YTO 3aCJyHKHBAIOLLHII
JIOBEpHST PE3yJNbTAT MOXKHO MOJYYHTh JIHIIL B TOM CJYy-
yae, €CJAH H3MEDEHHSi NpoAgesaHbl HEOAHOKPATHO M BO
BHHMaHHE NPHHATO CpejHee 3HaUYCHHE.

54. YCTaHOBHM pefiky neprneHgHKyJApHO K 3eMHOIl
MOBEPXHOCTH H H3MEPHM DYJETKOiH AJMHHY [; TEHH, KOTO-
pyio oHa oTGpackiBaer.” 3aTem oroiiieM ot Gepera He-
MHOrO JAajblie, BHOBb MOCTaBHM pefiky BEpPTHKaJbHO
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H OnsATb H3MEPHM HJIHuHYy [, ee TeHu. F3 momoGmusi Tpey-
roapinkoB ABCy u A;B(C, (puc. 23) MoKeM 3amHCATh
NPONOPUHOHAIBHOCTh CXOACTBEHHEIX CTOPOH:

HESo
B ol
(Bce oGosmavenns mpHBeACHL! HA PHCYHKE)., AHA/JOrHYHO
A
H
Ay A
B i ,N h Bz 02
TV — >
‘ == & b
G A
L 5
S— S:
=
Pue. 23

u3 TpeyroabuukoB ABCy u AyByCy uMeeM:
H_ S
TRESETE
Haiigem u3 nosmyuennwix nporopuuii S; u Sai

Sl R llv (1)
< H
Si="1L ©
Briunras u3 BTOPOro BbIpaKeHHs TepBoe, MoJyuaem:
\ y H
Sa— Sy =7 (l—1).

Orclona Boicora cron6a H pasua
Saeds
H==2=214,
Tl
Yro0Ll OTBETHTH HA BTOPOI BOMPOC 3ajavy, ypasHe-
nue (1) moxpennm Ha (2):
S
Iy
8 B.H. Jlaure G5



Bocnoinaogapuiiich CBOHCTBaMH MNPOH3BOJAHLIX NPO-
TOpUHIi, HMeeM:
Sy L

=5 (F=F

Sa
OTKyja paccrosiHne Sy Ko cToa6a

S
Si=T=P 0.

Heo6xomnmble aasi Beuucaennii H u Sy awauenus h, I,
Iy 1 S,—8) HaxoaATCS ¢ MOMOIIBIO PYJIETKH.
55. Bo3MOKHEI, HANpHMeEp, cJaeyloulHe ABa peleHus.
A. YcraHoBuM CTBOJ TMHCTOJIETAa BEPTHKAJbLHO BBEPX,
NpON3BE/ieM BHICTPE] H H3MEPHM DYJETKOil BHICOTY /1,
Ha KOTOPYIO NMOAHHMeTCH myJsd. M3 3akoHa coxpaHeHH:d
SHEPruu

JIErKO JIOJIYYATH CJejyloliee BhIpaKenue JJisi CKOpOCTH
TyJIu:

v=1/2gh.
B. Moxno TaKme YCTaHOBHTL MHCTOJET TFOpPH3OH-
TAJLHO ¥ H3MEpHThL paccrosnue [, Ha KOTOpoe yJCTHT

nyabka. Ecau BbicOTa CTBOJIA Haj YPOBHEM 3€MJH paB-
na h, 10 nyapka GyieT HaXOANTbCA B NoJeTe B TeUeHHE

BpeMeHH
t=V 2hjg,
NPOJIETEB 3a 9TO BPeMs 110 FOPH3OHTAJH paCCTOsHE
l=ul.
HMexiouast H3 3THX ABYX YpaBHEHHi BpeMs f, nojyuacm:
v=1) g/2h.

B 37m0if # ABYX NOCHEAYIONIHX 3ajlayax Mbl npeHe-
GperaeM BJHSIHHEM CONPOTHBJCHHA BO3JyXa Ha Xapakrtep
IBHKEHHSI DAacCMAaTPHBAEMBIX 0GBEKTOB, UTO JONYCTHMO
BBHJIY MaJOCTH HX CKOpPOCTEIl.

56. YcTaHOBHB CTBOJI MHCTOJIETAa BEPTHKAJBHO BBEPX,
onpejesnM Mo CeKyHIOMepy Bpewmst fo, mpoleaee ¢ Mo-
MEeHTAa BHICTpeaa M0 NaJeHHS MyJabKH Ha 3eMJII0.



BricoTa A, Ha KOTOpOH HaxOIUTCs GPOLIEHHOE BBEPX
C HAyaJblOH CKOPOCTBIO Up TEJIO CHIYCTs BpeMs f mociie
Opocka, MoxKeT GbITh HaliieHa U3 ypaBHeHIs

gt*
h=uvt—=—.

IMonarass B sTom Bolpaxenun h=0, uTO COOTBETCT-
BYET KaK HauaJy, Tak H KOHILy IoJeTa IyJH, MOJy4YHM
HEToJIHOe KBaJpaTHOE ypaBHEHHe :

& — =0,
PCIUCHHS KOTOPOTO HMEIOT BHJ
=0 n t,=20,/g.

Ilepsoe, kak HeTpyAHO HOrazaThesi, OTHOCHTCS K MO-
MEHTY BLICTpEJa, BTOPOE — K MOMEHTY NajeHHs IyJbKH

Ha semaio. Ilostomy, mosaras f, paBHBIM IOJHOMY Bpe-

MEHI ToJieTa NyabKn fo, moayunm fo=200/g, OTKyAa
Vo= glo/2.
Moo npeayoxkuts 1 6osee npocroe peulenne, Tak

KaK B BL‘[\XHC]“( TOYKE TPAeKTOPHH CKOPOCTb IYJ/IH paBHa
HYJII0, 113 COOTHOLICHHS

v=v,—gt=0.
MOJKHO HaliTH Bpemsa noawvema [p=uvo/g. Ilocne sToro
HnMeeM:

ly=2v,/g,

HOCKOJLKY 1yTh BBEpX H BHH3 3aHHMaer OJHHAKOBOE
BpeMsl.

Ho, Bo-nepsuIX, nocieanee yreepuaaenue Tpedyer ot-
AeALHOTO (1, B CyHOCTH, He ocoGeHHo mpoctoro) 060-
CHOBANIS, 4 BO-BTOPBIXy 110JIE3HO O3HAKOMHTBCS H C H3-
JIOJKEHHBIM METOAOM pACCyyK/IeHHil, KOTOPbI MOMKET MpH-
FOJANTHLCA MPH pellenun Gosee CI0KHBIX 3ajxad.

57. Tlycthb Majbuuk W AeBOYKA NooyepeiHo Opocsat
MSIU FOPH3ONTAJLHO. VaMepum pyJIeTKoil AanbHOCTH Gpo-
ckop i1 Sy B 000HX cayyasx.

JanbHocTh MoJeTa Msya MOXKHO 3alucarbh Kak Ipo-
H3Bejenne HauaJabHON CKOPOCTH Ha BpeMs ABHKEHHSL.
Tlocaennsiss BeJHUHHA HAXOAMTCH H3  PACCMOTPEHHS
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IBHJKeHHA 1O BepTHKasau. Eciu BbICOTa, Ha KOTOPOI Ha-
4YHHAeTCs MOJET MAYa, paBHa /i, To

t=1/2r/g.
U JUIA JaJibHOCTEl MoJlera MomyyaeM COOTBETCTBEeHHO
Si=v,V 2hjg u S,=v,V 2h./g.

Iopenus ofHo BHIpasykenue Ha ApPyroe, HMeeM AJIsi OTHO
UICHHSA Jla/IbHOCTelH MmoJieTa:

51_5’1*' Tl-

B v, T
Orciofla HMeeM OTHOLIEHHE CKOpoCTeil

LS e Sy E
¥ &
Taxum OGPZ{BOM, JJiA pelleHHs 3ajgatin JIOCTATOUYHO
H3MEpHTbL PYJIETKOH AajbHOCTH GPOCKOB M BLICOTBI, CKO-
TOPLIX HAUYHHAIOTCH TOJETBEl MAYHKA. Uto0Ont YOPOCTHTH
H3MEPCHHSA M pelieHne, MOKHO ypaBHATL Ay H /i, mONMpO-
ciuB GoJsiee HH3KOTO H3 COpPEBHYIOLULHXCA BCTATH Ha noj-
CTaBKy HO}IXO}IHLU.Cﬁ BricoThl, Torua

58. BeraB y camoli pekd, BpiGepHTe na INpPOTHBONO-
JI0ZKHOM Gepery, B HENOCPEACTBeHHOM GJH30CTH OT BO/LI,
JIBa XOpOIIO 3aMETHLIX MpeAMeTa M HaiiinTe TaKyio Tpa-
BHHKY, YTOOBI, HaX0/AsChL B BBITAHYTOH pyKe, oHa 34KpLI-
BaJia INPOMEKYTOK Meay BBIOpAHHBLIMH IPEAMeTaMIH.
Pagymeercs, oun 171a3 npH 3T0M A0JIKeH GLITL 3aKpPEIT.

[Tocsie sToro ciokuTe CONOMHHKY BABOC H OTXOJIHTE
or Gepera fo Tex mop, Moka oHa BHOBL HE 3aKPOET Npo-
MEXYTOK MEXJy TeMH JKe OpHeHTHpaMH. 3aTeM H3Mepb-
T€ pPACCTOSIHHE MEKAY TOYKAMH, I'Ze BBl CTOANH CHA-
dasna u norom. Ono u Gyxer paBHO IIHPHHE PEKH.

HeficrBurenbio, 13 nogobus Tpeyroaphikos ABC 1
ODC (cm. puc, 24, @) MBI MOKEM 3aNHCATD:

AR AC /i

ODj + 0C’ 5
rie AB — paccrosinue Mex/y BHIOGpaHHBEIMH NpeAMeTaMH,
AC — paccrosiuue oT HHX 0 NEpBOil TOUKH HaG6JII0LCHNS
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(wmpuna pexu), OD — pasmep tpasuukn B OC — nanua
BBLITIHYTOI PYKH.

AmnanornyHo u3 nNORoGHs TpeyroqbHHKOB ABG
EFG (cm. puc. 24, 6) umeem:

AB _ AG
Bl EG:
HiH, nockoabky EF=0D/2 u EG=0C,
Me_ Ll : @
TMoaennB pasencrsa (2) u (1) mouaIeHHO, MOJYUHM]
2=AG/AC,

oTKyAa
AC=AG)2=CaG.
Paccrosinuie CG uaMepsiercs araMmu,

R

9

Puc. 24.

59. M3 mepeunc/ieHHOro B yc/oBHH 3ajaun HaGopa
OPCJAMETOR JIErKO COOPYAHTL NPOCTEHUINH rajJbBaHHYe-
CKHI{ 9J1EMCHT, HCIOJb30BAB B KauecTBE 3JEKTPOJINTA pa-
CTBOp HAWIATLIPA B BOJE, a AJs H3rOTOBJEHHS 3JEKTPO-
JOB — MEJIITYIO TIPOBOJIOKY M UMHK. TIpoTKHYB NMPOBOJIORY
uepes npoOKy, MOKHO CAeqnaTh «iaBaloliue 3JeKTpo-
Abl», KAK 9T0 110Kasano Ha puc. 25.

Ecan 3aMEHYTh 9J€KTPOABI COJEHOHOM, COCTOSILLHM
H3 HECKOJILKMX BHTKOB HPOBOJIOKH, TO HO LeNH NoTeuer
TOK, H COJICHOMJI YCTAHOBHTCA 110 MATHHTHOMY MEpHAHa-
uy. TTockonbKy 3HAKH MOJIOCOB H3rOTOBJIEHHOTO SJIeMeHTa

69



H3BECTHB  (Meab — MOJOMKHTEJbHBIH  MOJIOC, IHHK —
OTpHIATENbHEI), HETPYAHO, NOJIb3YSACh NpaBHIOM Gypas-
9HKa, OnpeJesinTh MarHUTHbHIE I0JI0Ca COJIEHOHAA, aI0C-

Pnc. 25.

Jle 3TOro — HanpaBJleHHe Ha CeBep-
HBIH U 10JKHBII TOJMIOCH 3eMJIH.
60. Ilpexxze Bcero U3 TpaHCIOp-
THPa U TPy3HKa COOPYAHM HpPUMH-
THBHEII 3KJHMeTp — npubop AJf
H3MEpeHHsT yraa o MEXay TrOpH-
30HTANbIO I HanpaBienneM AB Ha
HEKOTOPYIO TOYKY (CXeMaTHYeCKH
npu6op mokasau Ha puc. 26). 3a-
TeM MoctaBHM OJIOLe CO PTYTHIO
Ha 3eMJII0 H OTOlifieM Ha TaKoe pac-
CTOfiHHe, uTOObI BHAETH B HEM
OTpaeHHe BEPIIHHLI GallHH, moce

Yero M3MEpPHM SKJHMETPOM TOKazaHHble Ha pHC. 27 yr-

JEL o H f.

Puc. 26.

Puc. 27.

Hs 1peyroabunka ABC nmeem:

npHyYem

AB=BC ctga=(L—h)clga.
C npyroji croponi,
AB=AE4-EB,

AE=OEcigp=hctgp u EB=DCctgp—Leclgp.
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[oacrasisisi 5TH SHAYEHHS B NPEABIAYLIYIO DOpuMysy
Il npupaBHHBas 06a BhIpa)kenus Aas AB, momyuum:

(L—h)ctga=hctgB+4LctgB,
OTKyZa i
_ctgatctgp, tgaitgh
L_ctgan—ctg B h—tgﬁ—tga h,

rie i — paccrosinie OT 3eMHOIH MOBEPXHOCTH MO IJa3 ge-
JI0BEKa, H3BECTHOE 10 YCJOBHIO 3a/1ayH.

[TocKOMbKY PTYTh TOKCHYHA, TO B ONLITE HYXKHO CO-
6ai04aTh 0COOGYIO OCTOPOXCHOCTL. MOXKHO TaKiKe, XOTs
H ¢ MeHBIUNM YCHEeXOM, 3aMeHHTb PTYTb BOZOH, B atom
caydae NMoJIe3Ho AHO OJ/1I0Aeuka 3a4epHHTD.

61. Ilo mepe pocra BBICOTH HaJ YPOBHEM MOps ar-
mocepHoe jAapaenne yOwiBaer. C ApYrofi cTOpoHEI, ¢
yMeHbLIEHHEM JaBJjeHnsi yMeHbLIaeTcsi H TeMIepartypa
KHMeHHsl BOALL 2TO 0OCTOATEIbCTBO HHOIAA HCNOb3Y-
ercsl aJbNHHHCTAMH AJ1 ONpeJAejeHNsl BbICOTHI NOABbEMa.
Tounsle pe3yabTaThl IOJYYAIOTCH, €CJAH TPHMEHAITCS
crneupasbible TaOauIbl, a s rpyOblX NOACYETOB JAOCTa-~
TOUHO NOMHHTH, YTO NOHHKEHHE TOYKH KHIEHHS BOJABI CO-
crapasier npumepuo 0,3°C na xaxaee 100 M nogbema.

62. Ilycrn na HeKOTOpPOM (HEH3BECTHOM) PacCTOSIHHU
R or uMCTOUHMKA CBeTa H3MEpeHHas JIIOKCMETPOM OcBe-
uennocts pasua E,. OroiileM OT Hero JAOMOJHHTEILHO
Ha paccrosinie d M BHOBL BOCHOJb3YeMCS JIOKCMEFPOM.
[lycte Bo BTOpPOM cCJjyuae ero nokasdaHHs cocTaBar Ej.
Ha ocHoBanni 3aKOHOB OCBEIEHHOCTH MOXKEM 3aNHCaTh:

E,=1/R* E,=I/[(R+d)*
Onpejensa R 13 nepBoro BbIPaKeHHsT M HOACTABJSAS [0~
Jiyuennoce apaucHie Bo BTOpoOe, noJiyyaem HppauHOHANb-
Hoe ypasienne oTHOCHTC/LHO CHJIbLI CBeTa I:
e
~ < (VHE
HeoOxoanmoe AJa BbIUHCICHHH 3HaueHHe d onpejpei-
eTes pyJaeTKoii. .

63. Ha mnenoasuzkHoe OTHOCHTEJILHO Bpallalomeics
CHCTEMB! Tes0, HalpuMep CHASLLYIO Ha AHCKe NpOHrphi-
paTeasi MyXxy, AeilcTByer B 9TOfl cuMcTeMe CHJa, Ha-
spiBaeMast UeHTPOoOesKHO CHIIOf HHepLUH, KOTOpas cTpe-
MHTCS yAQJHTL TEJO OT ocH Bpauenus, Ecau ke teno
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MPHXOJAUT B JBHZKEHHe OTHOCHTEJLHO Bpallalolleics CH-
cTeMBl (MyXa HauMHaeT MOJI3TH), MOsBJAETCS, He3aBl-
CHMO OT HanpaBJieHHs [ABHzKEHHs, elle OJHa CHJIa HHEp-
1HH, HMeHyeMas KOPHOJIHCOBOI, AelicTBylomas IMOK nps-
MBIM YIVIOM K BEKTODY CKOPOCTH JABMKeHHs TeJa.

JBHKymuecs no NOBePXHOCTH 3eMJH JIOAH He 3a-
MeYaloT 5TOH CHJBLI TOJBLKO NMOTOMY, YTO ee BeJIHuHHa
MaJjia BCJEACTBME CPAaBHHTEJLHO MEIJIEHHOro BpalleHHd
3eman. OgHaxko umenHo cuia Kopuosnca HpPHBOAHT K
TOMY, 4TO BCE DEKH, TeKyllHe B CeBepHOM IOJyLIapHH
B CaMbiX PaSHEIX HanpapJeHHsX, NOAMBIBAIOT CHJbHEE
npapple Gepera, a B I0JKHOM — JieBble (3TOT 3aKOH Obl
copMynHpoBan pycckum akagemukom K. M. Bapom B
1857 r.). Tlo 370it e npuuuHe BETPHl H MOPCKHE TeUeHHs
B CEBEPHOM MOJyWIapHH 3aBOPAYHBAIOT HANpaBo, a B
I0ZKHOM — B TIPOTHBOIOJIOXKHOM HaNpaBJeHHH.

Cuna KopHrosuca HcyesaeT ToJBKO B TOM CIyuae, KO-
PJia CKOpOCTh NpeAMeTa HampapjeHa BAOJb OCH Bpalle-
AHs cucrempl. HaoGopor, ecinm ABHiKeHHe NPOHCXOAHT
B IepreHAHKyJApHOM Hampasienus, cuia Kopuoauca
MaKCHMaJIbHa.

Hcnonbayst stH cBejeHHs, MOMKHO pEIUINTL 3ajiady
eJenyiomum o6pasom.

Jocrarouno Berath auLoM K mepH(epHH maaThopMbl
H NOKATHTL IIapHK oT cebs. M3-3a Bpamenus miatdop-
MBI H nosBJisgloneiicss o stoi npuunne cnanl Kopnosinca
ero Tpaekropusa ne Gyner npamoir auuneir. Ecan na6mo-
JlaeTcst  OTKJIOHEHHE HanpaBo, BpalleHHe MPOHCXOLHT
HPOTHB YacOBOM CTpeaKn (npu Barjsie Ha naatopmy
CBEpXY), H HA060POT.

O1mernm, 4To 3ajauy MOKHO PelHThL I He MpHBJICKAs
e Kopuoanca, a ma ocHopauui nepsoro 3akona janna-
MHKH (3aKOHA HHEPIIH).

64. Owymenne 3ByKa BHI3LIBACTCA YNPYTHMH BOJiIA~
MH, pAacnpoCTpaHsIOMUMHCA B BO3AyXe H HMEIOMHMH
uacrory ot 20 I'm go 20 xTu. [TockosbKy B rasax Bos-
MOJKHBLL JIHIIL  HPOAOJBHEIC BOJIHBI, pacnpocTpaHenie
SBYKa B BO3/lyXe COMPOBOKAACTCS MEPEMEIEeHHEM OT HC=
TOUHHKA K HAG/IOAATENIO Hepeaylomuxes obaacteii cias
THA U paspexkeHus rasa.

UO6osna!mM 4acToTy KosiebGanui, renepupyeMblX clpe-
Hoit (7. e. yncno xoneGanmii, H3ayIaeMbIX 32 1 c) uepes
Vo, & CKOPOCTb HX pacnpoCTpaHEHHsi B BO3LYXe Yepes 0.
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Ecan Gbl 371€KTPHUIKA HAXOANJIACh B MOKOE, TO K KOH-
1Ly KakJoil CeKYHAB (TO ecTh K MOMEHTY yXOJZa OT CH-
penbl vo-ro Koaebanus), koseGaHne, H3JayueHHOe B HAaya-
J1e 9710l CeKYHALI, YAa/sJ0Ch Gbl OT CHPEHBI HAa PaccTos-
HIle, UHCJICHHO paBHOE ¢, TaK 4TO COCeaHHe 06JacTH
cxkaTuil (MM pasperkeHuii) GblH Gbl OTAEJeHbI ApyT OT
JIpyra paccTosiHieM Ao= ¢/vy.

OxHako Ha camoM jiejle CHPEHA BMECTE C SJIEKTPO-
TOE3/0M JBHIKETCSI CO CKOPOCTBIO U, KOTOpYIo Hab.iona-
TeJb J0JKeH omnpeenuts. ITostomy KoseGaHHs, H3ay-
YeHHbIE B HaualJe H KOHIE KaxKAOoH CeKyHAbl mp H 6. H-
KaloUuHMCs TOE3H0M, pasfeleHbl  pPACCTOSHHEM,
YICJACHHO PAaBHBIM €— U, a OOJacTH COCEAHHX CIKATHIT
rasa — NpOMeXyTKOM 2= (¢—uv)/vo. [TockoabKy mnocae-
JI0BATeNbHOCTh KOJeOaHHli pacnpocTpaHseTcsi B BO3AyXe
¢ npezHell CKOPOCTbIO ¢, TO BPEMS, OTAeNsIOmee NPHXOL
0JLHOTO KoJeGaHnst OT APyroro, COCTaBHT

Ai c—v
e e
Crano ObITh, yacToTa KoJebGaHHil, BOCIpPHHHMAaeMas
HlVC\."]lOJLﬂTC.‘leM, OKaxercs paBuox"{

—-— ¢ W,
1—‘7-1 T ec—p 'O

7. e, GoJsipllle, UeM B cJyvyae HEMOJBHMKHON CHPEHHI,

Paccysiias anaJornuueM 06pasoM, MOKHO MOJIYUHTh
JUIS YacTOTH 3BYKA CHpeHBl, ypaasiouieiics or Ha-
6a10/1aTE, 3H2UYeHne

Vo = 2 ¥
2= g Y0 2
('\'1(']!1;1[!&‘. ueM U1 HCTOYHHKA 3BYKa, NMOKOSUIErocst Or-

HOCHTEALIO HabaoaaTeNs n Bosayxa) *),

") Mamvenenne uactoThl KoJeGanuil MoyKeT NPOHCXOAHTL TaKxe
M 3a cuer ll[)l!()."l“}l\'(‘!ﬂli[ lIaG.’I)O}lZlTeﬂﬂ KHENnNoOABHXHOMY HC-
TOUNHKY WIH ylaJieHns OT Hero, T. €. npH H3MEHEHHH HX B3aHMHO-
Yo pacnofomenns no JgioGoii npuuune. ATo sbjenHe OLIIO MpeACKa-
sano rteopernueckn B 1842 r. aBcTpHilcKHM (DH3HKOM H ACTPOHOMOM
X.” Jlonmaepom (nosTomy ono H HasbiBaeTesi «3(dext Honmue-
pa»). B 1845 r. roznamucknii yuenwit X. Baiic-Baio snepsie
IKCHIEPHMEHTANLHO NOATBEPJUT CYLIeCTBOBAHHE adexra donnaepa
JUisl 3BYKOBBIX BOJIH,

78



Toaenue paBeHCcTBa MOUJICHHO, NIOJIYIHM: 3

Yi _ ctu
Y2  Cc—u

O6osHauuB AJif KpaTKOCTH JIEBYIO 4acTb yepes k&, Jierko
HAXOAUM:

k=l
v=Crry

Takum 06pasoM, 3HasA BO CKOJIbKO Pa3 H3MEHAETCH BO
BPEM# TPOXOMKAEHHA JIEKTPHIKH MHMO HabioaaTels ya-
CTOT4 BOCHPHHHMAEMOro OT CHpPEHB! 3BYKa (3To Habuio-
natesb ¢ My3bIKaJbHBIM CJAYyXOM ONpEeNe/aAer Mo H3Me-
HEHHIO BLICOTHI TOHA CHPEHBI), MOXKHO PaCCYHTATbh CKO-
pocTe saekTpHuKH. TIpH 3TOM TOYHOCTL pacuera MOXKeT
ObiTh JIOBOJILHO BBICOKOH, TaK Kak B 00JacTH 4acTor Ao
4 xTu yejoBeyeckoe yxo cHOCOGHO OTJIHYHTL N0 BLICOTE
TOHBI, pasHALIHECS Ha OAHO KoJebaHHe B CEKyHIY, TO
ectb g yacrorsl 500 I'w Ha 0,002. B To ke Bpemst mpu
H3MEHEHHH CKOpOCTH 3JeKTpHukn ot 20 go 21 m/c (1. e.
c 72 mo 75,6 kM/u4) OTHOLIEHHE YaCTOT MEHSETCHA OT
1,125 no 1,130, nnaue rosops Ha 0,005.

65. YacTuubl MBUILHOH TeHBl, yrnaBuieil Ha YHCTYIO
BOAy, pasberalorcs B CTOPOHBI, UTO 00BIACHICTCH YMEHb-
IUCHHEM CHJI TIOBEPXHOCTHOTO HATHMEHHs BOALL IIDH
pacTBOpeHnu B Hefl MBLIA.

66. Ecan pe6sta GyayT moATArHBaTLCA APYT K APYry
34 BEPEBKY, TO YCKOPEHHsS JOAOK OyAyT OAHHAKOBBHIMH
TOJNLKO B TOM CJyuae, KOrAa Macchl JIOJ0K OYAyT paBHbI,
TdK KaK CHJBI, JeficTByloliHe Ha JOJAKH, OJHHAKOBBI
(8 coorserctsun ¢ tperbum saxonoym Hulotona ofe oun
PABHBI 110 YHCJACHHOMY 3HAUYEHHIO cuJie [ HATAKCHHUSA Be-
PeBKH):

ay=F/my »n a,=F/m,.
Ho torga pommust okasaTbes OAMHAKOBBIMH H IIyTH,

TNDOHICHHBIE JTOfKAMH J0 BCTPEUH, NMOCKOJAbKY BpeMeHa
HX JABINKEHHS, pagyMeercs, OAHHAKOBDI:

8;=a;%2 u S,=a,t%2.

= Crano Gbith, B paBencTBe MACC MAMBUHKH MOTYT
BITh yBepeHsl, MOOMBIUHCL PABEHCTBA IyTed, MPOXOALH~
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MBIX JIOAKAMH J0 BCTpeuH. CpaBHATH TIPOAJEHHBIE TyTH
JIerKO, OTMEpPHB BepPeBKOi paBHbIE PACCTOSHHUS.

67. ITycTb 4esIOBEK CTOHT HA HOCY HENMOABHIKHOI JIOK-
ki, Toraa cymMma HX KOJHYECTB ABHKEHHSI PaBHA HY.JIO.
Ecaun npene6Gpeub COMPOTHBJIEHHEM BOXHI - (YTO MOMKHO
[enaTh IpPH MaJbIX CKOPOCTSX), 3Ta CyMMa HOJ/EKHa
0CTaBaThCsl NMpEXKHENl H B TOM cCJydYae, KOTAa YeJOBeK
HauHeT nepemeniaTthes K Kopme. IToatomy MozkHO 3amn-
caTh:

myvy 4 myv, =0,

rae uHpexkcamu 1 1 2 0603HaYEHH! BeJNHYHHBI, OTHOCSIIH-
€Csl COOTBETCTBEHHO K YEJOBEKY H JIOIKE.

VYMHOKNB 06e yacTH ypaBHEHHS Ha BpeMs, 3a KOTO-
poe ueJIOBEK MPOXOANT paccTosiHHe OT HOca K KopMe, No-
JYYHM:

Moyt -+ myo,t =0, nan my Sy +m,S, =0,
OTKYJa
iy =ity ok
3 TISst:

B 37T0Mm Bhpamennn S; n S;— RepeMenleHHs ueso-
E€Ka M JIOAKH OTHOCHTEJBLHO HEMOABHHON BOAB («ab-
COJIOTHBIC? TIEPEMENIeHHs). YUHThIBAs, YTO UeI0BeK Npo-
¥OJIAT OTHOCHTEJbHO JOAKH paccrosinie [, CB3b MeXIy
HIMH MOJKHO 3aTHCaTh B CJIELYIONIEM BHAE:

Sij=8,+1L

Taknm oGpasom,

Sp-+1
My ==— Ny ot

CaelopaTe]bHO, H3Mepsis JUIMHY JOAKH H NpoiiaeHHBi
€10 TyTh, MOMKHO PacCUHTaTh Maccy JIOAKH, TaK KaK Mac-
ca ueJOBeKa 110 YCJOBHIO H3BeCTHA,

ITponaBojsi BHIYHC/IEHHSA, CIeAYeT MMETh B BHAY, ¥TO
cvemenng [ 1 Sy HanpasJeHbl B NPOTHBONOJIOXKHEIE CTO-
POHLL 71 TTOITOMY B NpPHBEJCHHOI (opmMyJie NOJKHLL hu-
rypupoBaTth ¢ Pa3HLIMH 3HaKaMu. JIerko BHIETH, UTO He-
3ABHCHMO OT NPHHSTOrO NPaBHJia 3HAKOB HCKOMas BEJi-
upHa B 000MX CAYYaaX MOJYUHTCS MOJNOKHTENbHOI, TaK
wax |[|>|Sz|. Ecam nox Sy u [ monuMarth MO LY K co-
OTBETCTBYIOIIMX TepeMeliennii, T0 pacuerHyio Gopmyiy
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{y2KHO 3alHcaTh TaKHM 06pazoM:

=,
my=rm; —==.

TMockonbky B 06a NOCAEAHHX BBIPAJKEHHs BXOLHT
oTHOWEeHNE OTpe3koB [—S; u S, coBeplieHHO He
0043aTe/IbHO BBIpAzKaTh HX B OGIIENPHHATHIX €AHHHLAX;
MOJKHO, HANIPHMEP, BEIOMATh HeGOMBIION NPYTHK H Olpe-
JIeJliTh, CKOJIBKO pa3 OH YKJIaJblBaeTcsl Ha 3THX OTpe3KaXx.
Tax uro momxuo oGofitHeh HZaxe u Ge3 Bepeskn. Of-
Hako ypoOHee BHayaje OTMEPHTb OT Hee JBa KYyCKa,
paBHple orpeskam S; u [—S», a 3areM H3MepsATh
yiKe Hx,

68. TTo-BUAHMOMY, TYPHCT BBIKJIOUHJ CBOH IIOXOZHBI
NPHEMHUK B TOT MOMEHT, KOTa YCJbILIaJ JepBEi CHIHAM
IDOBEPKH BpeMeHH, OAHOBPEMEHHO 3aMEeTHB MOKa3aHHsd
uacos. Bropoii pag oH sacek BpeMsd, YCJBIUAB TOT Ke
CHPHAJI MPOBEepkH, NPHINEAWH OT IPOMKOrOBOPHTEJ,
ycranosjienHoro Ha Oaze. PasHocTh Bpemen Af, ymmno-
JKeHHAs Ha CKOPOCTh 3BYKA C, AAET PACCTOAHHE MEHAY
MecToM npueaJsa u Gasoii:

[=c- Al

Moo NMOACYNTATb, YTO HPH PAaCCTOSHIN NOPsiKa
3 KM oTHocHTenpHas omubKa pacuera cocTapHT He Go-
dee 10%, uro ne TaK yx IJ0XO.

Jlerko Buaerb, YTO pacueT MOZKHO BBLINOJHMTL HE
TOJNLKO BO BDEMsl NMDOREDKH BpeMeili: BMECTO CHrHala

TOUHOTC \ BHIGPATL KoHel Kako#-in6o
thpazwl Dajino.

On ‘HaJaMH TOYHOro BpemeHu (o
nporp nepeaanTes Kam /bl ac),
MOXKH! efleJuTh paccTodnue o 6a3swi,

ecry JaKe 6e3 MOMOIIH YACORB.

‘Hasl (HATIOMHHAEM, YTO

CKYHAHBIMH HMHTEpBaJia~
: _.[BI TIO CBOEMY NPHEMHHKY,
COBllaac . ! A uLI‘HaJTOM, AomweamEM OT YyCTaHoB-
JICHHOTO Ha 0ase rpOMKOrOBOpHTEs. DTO 03HAUAET, UTO
Ha MPOoXoKAeHHe nyTH ot 6asbl Ao Jarepst 3BYKy HoTpe-
GoBasioch BpeMsi 4 CeKyHAH. YMHOKAsi 3TO BpeMs Ha
CKOpPOCTh 3ByKa, HAaXoAuM paccTogHuHe g0 06asnl MO
npamMoit,
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Herpyano BHAETb, YTO HCNOJNb30BAHHBIN 37eCh TpHEM
HECKOJIbKO HAaNMOMHHAET TOT, O KOTOPOM paccxasaﬂo B
peurennn 3ajgaun Ne 49.

69. Dra 3ajgaua pemraercss ¢ HOMOIIBIO 3aKOHA Eou-
as — MapuorTa. AKBaJaHIHCTY clefyer NOrpy3HThCs Ha
IO, Jepza MEeH3YPKYy OTBEpPCTHEM BHH3, H MOCMOTPETh,
Ha KaKOM J@JIeHHH YCTaHOBHTCS YPOBEHb BOUIEAUILH
E Hee BOAH (puc. 28).

Ilpn HOpMaJbLHOM aT- ~=——
Moc(epHOM JaBAEHHH pPo  — —
BO3JYX B MEH3ypKe 3aHH- — — —
MaJ 06’beM

Ve =155 T
rge [—spicota, a S— {
IJoanb IOMepeuHoro ce- Fe L

UeHHs MeH3YypKH.
Ha ngne osepa pnaBae-
HHe BO3pacrer 1o Puc. 28.
P =po+pgh,

rjie h—uckoMasi rayGuHa osepa, p— MJOTHOCYH BOZLI
1 g — yckopenne cBoGoaHoro nanenusi. ITosromy o6bem
BO3JlyXa B MEH3YPKE YMEHBIIHTCS A0

V=28,

IJIe X -— BBICOTA BO3JAYIIHOrO CTOJI0HKA B MEH3YpKE, KO-
rZia oHa HaXOJHTCA Ha JHe o3epa.

Cunrag TeMnepatypy H IJIOTHOCTb BOJBI Ha pasinu-
HBIX TayOHHAX HEH3MEHHBIMH, JIMeeM Ha OCHOBAalHH 3a-
rona Boiins — Mapuorra:

PolS = (po-+pgh) xS,
OTKyJaa nocjie HeCcJOZKHBIX npcoﬁpasonalmﬁ noJsgyuaem:

Bipei L=
pg X

[Tpi 9TOM COBEpPIIEHHO HECYIIECTBCHHO, B KAKHX €1~
HUUAX BLIpAsKEHLl BeJHUHHB! [ 1 X. B 4acTHOCTH MX MO-
JKHO TOJICTABHTL U B JACJEHHAX ILKAJIbI, HaHeceHHoit na
MEensypKe. J],C'IO B TOM, YTO B KOHEYHOE BbIparKeHue BXO-
JIWT OTHOW €HHE OLHOPOAHBIX BEJIHUHH [—X U X, 3Ha-
ueHHe KOTOPOrO HE 3aBHCHT, €CTECTBEHHO, OT BLIGOpa
e/INHULL, H3MepeHus AJHHBEL IlocKoabKy aTMOCQ)epHoe

v




naBJieHHe MEeHSeTCs BO BPEMEHH CPaBHUTEIBHO MaJio, Mbi
MOJKEeM CYHTAThb €ro MOCTOAHHOH BEJIHYHHOW, pPaBHOH
0,1013 MITa. TouHO TaK € NPAKTHYECKH IOCTOSHHBIMY
ABMSAIOTCA NJIOTHOCTH Boxbl (1000 xr/m®) m ycxopenue
cBoboaHoro nagenus (9,8 m/c2).

Lunnunapuueckas MeH3ypKa, OUeBHIHO, MOKET ObITh
saMeHeHa Ha KOHHYECKYlo. B 3TOM ciyuae ypaBHeHHe 3a-
xona Boing — Mapuorra nmeet Bug poV; = (py-+pgh) Vs
(Vi u Vy—o6neMbl, 3aHHMaeMble BO3LYXOM B MEH3Yp-
Ke COOTBETCTBEHHO Ha
TIOBEPXHOCTH H y JHa
03epa, KOTOphIE MOMKHO
oTCUHTATH MO JEJIeHH-
AM), M AJA  TIYOHHE
03epa HaXOIHM:

P Vi—V,
K g Ve °

JKenarenbuo, uToGH!
JieJIeHHsT Ha MEH3ypKe B
060X caydasx  ObuIH
HaHeceHbl J0 CaMoro

Pc. 29. Bepxa. B mnporuBHOM

ciydae HyKHO, TOTPY3HB

MEH3YPKY UyTb-4yThb IIOZ BOAY, 3a4epIHYTb B HEe HEMHO-

r0 BOJABI, YTOOLI ypOBeHb IOCAEIHEH CcOBMAd ¢ HAYAJIOM
JLeTeHHIT.

70. Hy»KHO NMOABECHTL PHPIO Ha JIECKY TakK, KaK 3TO
nokKasano Ha pHc. 29, a 3aTeM TAHYTh B HampaBJIeHHH,
YK43aHHOM CTPEJKOi a.

Mesxny cuiamu F u P cylecTsyer cooTHOLIeHHE

P =2F cos (/2),

OTKy/1a
o 2 v mg

“2cos (@/2) | 2cos (@?)

IMocrenenno HaTsruBas JaecKy, Mbl YBEJHUHBAEM YroJl o,
B pesyqbrare 4ero Bo3pacraer cuia Harskenus F. 3ame-
THB IO TPAHCHOPTHPY YroJ, NMpPH KOTOPOM HACTymaer
PAaSpLIB JIECKH, MOXHO INOACYHTAaTh MAOMYCTHMYIO Ha«
CpY3Ky.
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e . amdm - eome soce e e

Eceam necka paspuiBaercs Jaxe npu a=0° ee ecaeny-

" €T CHIOKHTE BABOE 1 3aHOBO NPOJEJNaTh ONHCAHHYIO OMC-

pauuio, He 3a6eiBasi Pa3feNHTh KOHEYHLI pPe3yJbTaT Ha
nBa.
71. Dopmyay
- mg
= 2cos (@/2)*

NONYYEHHYIO NPH PeIleHHH TNpeIbIAyLIell 3aTaul, MOKHO
nepenncaTth B cnezxy,lom,eM puge (cm. puc. 29):

i mg

g T

HaTtarupas JecKy, Hy»KHO ONpEJeJHTb PAacCTOSHHE Mex-
ay toukaMu A u C B MOMeHT OGpBIBAa, a TaKiKe IOJYy-
nany AB nieckn. 3TH H3MepeHHs: BBITIOJHAIOTCS € TO-
MOIbIO PYJIETKH.

72. TloctemeHHO yBeNHUHBAs YacTOTy BpalleHHs
JIECKH C NPHBSSAHHOI K Heil THPLKOI, HoGHBaeMcsl pas-
peiBa Jecku. [leiicTBylouias Ha Bpauialoueecs TeJao IeH-
TPOCTPEMHTeNbHAsS cHaa Fye paBHa

IHU
y =4n*v*mR,

riae v— YHeJI0 060p0'r013 B GAHMHHLY Bpemenu (3a 1 ¢),
m—Macca Bpamlaloumerocst Tena, R — paauyc Bpaule-
HHSI, U — JHHEelHas CKOPOCTb TeJa.

J13 npHBeEHHOr0 BBIPAX<EHHSI BHJHO, YTO LEHTPO-
CTPEMNTENLHAS CHJIa JI0JIKHA BO3pacTaTh BMECTE € ua-
croroit Bpauenns. Ho npaktnueckn Bo3pacraTh Gecmpe-
JLeNBHO OHA HE MOJKET, NOCKOJbKY UeHTPOCTPEMHTENbHAs
cnyia o0si3aHa CBOHM TNPOHCXOXKJIEHHEM HaTSIKEHHIO Je-
CKIl, CHJIA KOTOPOTO HE MOMKET NPEBLICHTh

md?

T

rae (1'——)],11212\1(31‘]) JIGCKH, a 0 — COIPOTHBJIEHHE Ha pas-
pLIB MartepuaJa, 3 KOToporo OHa H3roToBJieHa.
npllpaBHHB&m JiBa MOCJEAHUX BBIpAKeHusd, nojayvaem
Js onpenesieHus nnTepecylomeﬁ HAC BEJHYHHBIL
16avEimR
e
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Heob6xonumoe mjasf BLIYHCAEHHN 3HAayYeHHe KpUTHUE-
CKOlf 4acTOTHl BpalleHHs ONpeaesseTcsl HEelNoCpenCTBeH=
HBIM TIOACUETOM uYHCJIa OGOPOTOB 3a HEKOTOpOoe BpeM:
IpH CKOPOCTH, JHLIL HEMHOTO MEHblIe KPHTHYECKON.

73. BHagajie ¢ MOMOIIBIO CEKyHAOMEpa ONpeae/siercst
BpeMsA #;, poLIeAIIee OT MOMEHTa NajeHH: KaMHs B BO-
Ay Ao mpuxona K Gepery o6pasoBaBIUlXcsl B pe3yJbTare
BOJIH, a TaKyKe YHMCJO HX 1, JOCTHramoomee Gepera 3a He-
KOTOpOe BpeMs fp. X0Ts ¥ He 0COGEHHO TOYHO, MOYKHO
BCE JK€ ONpEe/e/HTL JHHEHKOH paccTosiHNe MEeXKAY ABYMS
«ropbavMu» HIH ABYyMsi <«BHafHHAMHU», TO' €CTh MJIHHY
NDHXOASANIHX BOJH A.

OuepnHo, 4T0 HCKOMOE PACCTOHHE MOKHO 3aMHCATh
ciaeayiomnm o6pasom:

=l

PAE ©-— CKOPOCTb pacnpocTpaHenHs BOJH. TIOCKOJILKY
v=7Jv, npuueMm v=n/t, (v—uacro-
T4 KoaebaHHit B NMPHXOAAIIEH BOJ-
He), TO .

Uy

| x=Mt = }.:—:n.
|
y 74. Ecay 1noes ABHZKETCS c/IeBa
! HANpaBo €O CKOPOCTHIO Uy, TO OT-
! HOCHTENIBLHO Hero Kamig HMeloT
‘ TOUHO TAKYIO K€ 10 YHCJICHHOMY
74 8HAYEHHIO, HO MPOTHBONOJIOMKHO Ha-
———————— npapieHHylo ckopocth vp. IKpome
Puc. 30, JOro, JAOMKJAEBLIE KamjH JABHIKYTCA
OTHOCHTEJLHO BaroHa CBEpXy BHH3
€0 CKOPOCTBIO, KOTOPYIO HAM HaMJIEKHT ONPeLeHTh i KO-
TOPYIO MBI 0603HAUYHM Uy BeEKTOp pesyibTHpyiomeil cKo-
pocTi v, xak sto Bupno us puc. 30, obpasyer c Bepri-
KAJIBIO YTOMI ¢, yOBJIETBOPSIOLIHI YCI0BHIO

tga=uv4/v,.

o
Uz

M3 31oro Bhipaxenus noJyuaem JIIsi CKOPOCTH TiajeHns
JOKACBBIX Kamep:

v, =1y clgo.

Yron o onpenensierca TPAHCTIOPTHPOM, a CKOPOCThH
TOE3/4 Un MOACUMTHIBACTCS TO BPEMEHH, 33 KOTOPOE 10-
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€3/ MPOXOAHUT MYTh OT OJHOTO KHJIOMETPOBOro crosiba A0
Apyroro (3TH cT00bl XOPOLIO BHAHBI Ha)K€ B LOMKAJH-
BYIO TIOTOALY).

75. OTHOCHTE/IbHO aBTOMOOHJISI KalJs y4acTBYeT B
JBYX MIBHXKEHHSX OJHOBPEMEHHO — IO BepTHKaJH H MO
ropH3oHTaMH. PesyJpTHpylomias CKOPOCTh U HampaBieHa
10Ji HEKOTOPBIM YIVIOM 0 K BepTHKaJH, IpHYeM (CM. pe-
LIeHHe npeAbAyLIeli 3ajayn)

tga=u,/vy,

rJle Uy — CKOPOCTb aBTOMOGHJS, a Ux — HHTEpecylomas
Hac CKopocThb najenusi Kanau. Tan-

TeHC yIJIa ¢, MOXCHO ONPE/eIUT, H3- g
Mepsisi KaTeThl B IIPSIMOYTOJBbHOM
TPeyroJbunke, o6pa3oBaHHOM cie-
JlI0M KanJn (THIOTeHy3a) H paMKa-
M OKHa (KaTeThl); CKOPOCTb aBTO-
MOOH/IST MOXKHO OTCUHTATh MO CHH-
nometpy. ITocme srtoro paccunthi-
BaeTCs Uy:

vy =0,/tg a.

e

76. TlpuBszKeM THPBKY K HHTH
M NO/IBECHM MOJYUYCHHDBIT MasTHHK
K noToaky sarona. Ilpu paBnoycko-
PEHHOM JABHIKEHHN 10e3/la MasTHHK
GyJeT OTKJOHATLCS A0 Tex mop, Puc. 31.
noxa pasHogeiicrsyiomast F CHIbl
TAKECTH P i cuiIbl HaTSOKeHHst HHTH R me mpuoGperer
3HAYEHIA, JOCTATOUNOrO 51 COOOLIEHHSI THPbKE TOro
YCKOpEeHis, KoTOpLIM 00J1alaeT Mmoesy.
Ws nono6us Tpeyroasunkos AOB u ACD (puc.-31)
HMeeM:

AD __ AB ma

AC: 0B RIEe S v

OTKyla 1oJiyyaem:

a=g ]-——,/[E

rge [ — gauna MasgTHHKA, X — €ro OTKJOHEHUC OT M0JI0-
JKCHHA pAaBHOBECHS, OTCUHTAHHOE MO rOPH30OHTAJIM,
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Takum o6pasoM, H3MEDHB JAJHHY NOJBECa H OTKIOHE-
HHe MasfTHHKZ, MOJKHO PacCuHTaThb YCKOpEeHHe Ioe3Za.

77. Yz Tpeyroabunka ACD, nzo6pazkKeHHOrO Ha PHC.
31, maxogum:

(AD)? = (DC)* — (AC)?, wm F=1/R*— P
Hocnem{ee PaBeHCTBO MOZKHO NnpeAcTaBiTL B BHAC

ma="1RE—P?,

o/ B

rae P —nokasanns AHHAMOMETp2 B NOe3fe, NOKOosLeM-
cs1 WK HAYUIeM paBHOMEpHO, a R — B ABHKYylleMcs paB-
HOYCKOPEHHO. :

78. Wamepus tpancnoprupom yron AOB (em. puc. 31),
HAXOJHM H3 COOTHOUIEHHS

OTKy/1a

RZ—Pp? RE—
_VR =gV =

m

lgLAOB=tg4ACD=%=%=Li’

YCKopenne noesjia;
a=gtga.
79. Ilpn uaMeneHnn TeMnepaTypel or #; 10 fy papuye

KoJleca H3MEHUTCS

or ry=r, (1 4+at) o ry=re(l-+tat,),
4 JIMHA OKPYXKHOCTH — OT

by = 2mry = 21tr, (1 4 aty) =1, (1 4-aty)
J10

Igf % ]n (1 == 'Z['.:)'

ﬂoa’romy queao OﬁOpOTOB KoJseca Ha KakoOM-TO pac-
CTOAHNN L M3MeHuTes

oT N,::£ L

L
I T

(1+aty)”
Ionennp 5T BhIpaskeHus: NOYICHHO APYT Ha Apyra,
NOJYYHM:
Ny  ldat
N2 T4af’
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oTKyAa
et N,—Ny¢ -
Nit; — Nt * Ea
Nyw N, onpesensioresi Mo CUETUHKY 0GOPOTOB, a t;
{2 — C IIOMOILBIO TEPMOMETpa. ¥

Mas cransroro kozeca (a=1,2-10-% K-!) paguycom
0,5 v uncino oGoporos Ha nyTH 100 KM NpH YBeJHYEHHH
Temmepatypsr ot —25 10 +25°C (uto TpeGyeT BEHINOJIHE-
HHS ONBITA B Pa3Hble BpeMeHa roja— 3uMoil u jerom!)
MeHsercs Bcero Ha 19, Tak 4TO 3TOT METOX HE MOMKET
IIPETeH/I0BATh HA BBICOKYIO TOUHOCTD.

80. B xomOuHannu npuboOpoB, Ha3LIBaeMOil ciuaoMeT-
pPOM, HMEeTCsl He TOJIbKO yKasaTellb CKOPOCTH, HO H CUET-
YHK NPOIiIGHHOTO MyTH.

[MoxnepxuBas MO CHOHAOMETPY CTPOTO MNOCTOSAHHYIO
CKOPOCTH U, HY2KHO NPOEXaTh TAKOE paccTosnue S, 4ToOb!
YACTHOE OT JeJIeHHs BTOpPOIi BeJHYHHBl HAa NEPBYIO paB-
HAJIOCH OAHOMY Yacy.

Muaue rosops, NpoiAeHHbli aBTOMOOH/IEM IyTh B KH-
JIOMeTpax J0JzKeH OBITb UHCJIEHHO PaBeH ero CKOPOCTH,
BBIpAZKEHHOI B KM/Y.

81. PasornaB aBTOMOOH/b, C/I€AYET OTKJIIOYHTL MOTOP
OT BEAYULIX KOJeC I, 3aMETHB IO CHHIOMETPY CKOPOCTh
U, ONpEAENNTb C MOMOIBIO TOTO Ke mpuGopa paccTos-
une S, nmpoiiientoe asromMo0maeM A0 ocraHoBku. Ilpu-
paBHuBas KHHETHUECKYIO SHepruio asTOMOOW/S padore
CHJI CONPOTHBJICHHUS:

m

~5— =mgkS,
HaxoauMm 1\'03(1)(1)HLLH(.’HT CONPOTHBJCHHS ABHIKECHHIO!
k=1v%2gS.

ITo uuppe B NpaBoM OKouleyke cHHpoMerpa (coTHH
MEeTpoB) NpPOIIeHHBI MYTh MOXKIO OTCYHATATL C TOUYHO-
crpio 10 50 M (a npn mexoropom HaBhike M A0 30 M).
Crpesxa CHHAOMETPA IO3BOJSET HAHTH CKOPOCTb €
ownbGkoil oxoso 2 xKM/4. Ilonbayscs (opMmysamMu TeopHu
ommGoK, MOMKHO IOJACYHTATh, YTO HpH ckopoctH 80 KM/
u npoiigennom nytn 600 m orHocurenpHas ouwHbka B
onpe/ie/ieHH 2 COCTaBUT

Ak 2Av | AS _ 2.2 km/u , 30 M —ipn
TR +5 =5 KM/4 + %00 M——O,l——lOA,,
Y7o He TaK yXK IVIOXO.
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82. Uro0sl npuBecTH GPYCOK B PaBHOMEPHOE NBHIKE-
HHC BBEpX 1O HAKJAOHHOH MJOCKOCTH, HEOOXOAHMO HpH-
JOKHTb CHIY Fppepx, PaBHYIO CyMMe MaKCHMaJbHOH
cHjle TPeHHs Nokos Frp=FEP cosa n cocrapasiomei Fi
CHJIBI TSKECTH OpycKa, HanpaBJeHHoil rapaj/e/]bHo
NJIOCKOCTH. B COOTBETCTBHYU ¢ pHC. 32 HMeeM:

Fygepx=FkP cos .+ P sina.
AHanoruuHo mosywaem aHaucHue CHJBL Fpmp, TPHBO-

Asuieii 6pycoK B paBHOMEP-
HOe ABHJKCHHE BHH3:

F s = kP cos o — P sina.
Bpluutass M3 HEpBOro
YpaBHEeHHs BTOpOE, HMCEM:

Frpopx—Funs = 2P sin o,

OTKYJ1a

ancpx—me:;
Sl L R i

Puc. 32. sin o, = o5

Tak Kak cuabl Frupeps, Fpms # P M0OxHO HaliTH € T10-
MOLIBIO AMHAMOMETPA, 5TO BLIpazKeHHe MO3BOJSET pac-
CYHTATh CHHYC yIJla HAKJOHA, a 3aTeM 1o TabuuiaM nai-
TH ¥ BeJIHYHHY CaMOro yrJja.

[Tpu neGoapwom naxione Moo oGoiitnes 6e3 1a0-
JILL, MOCKOJIBKY JJI1 MaJbIX YIVIOB

sine~~a,

€CJIH, KOHEYHO, YroJl ¢ BBIPAzKEH B pajuaHuoil mepe.
B arowm ciyuae

e (Fnhrpx = anu.x)/Ql)-

YMHOIKAS TONYUCHIYIO BeANunIy Ha 57 rpaa/paj, Oyaem
3HAaThb HNPHMEPHOE 3HAuYEHHE yryla Hakjoua B rpajayeax.
83. CocraBiB ¢ MOMOIILIO HMEIOWIHXCH COEBINTE
HEIX TIPOBOAHMKOB LENb U3 JAMILI H aKKyMyJsaTopa, 1Hoji-
ICCEM KOMTIac CHH3Y K OJIHOMY H3 NPOBOAHNKOB, BLIGPAB
Ha rnocJeaHeM nNpAMOJUHEnbl yuacTok., MarnuTHoe
710JIC 3aCTaBHT CTPEJKY KOMIaca moBepHyThes. Ilo Ha-
_ HIPAaBJICHHIO MOBOPOTA, MOXKHO, NOJBL3YSICH NpaBHAOM OYy-
PaBuMKa, ONPEeACJNHTb HamnpapJeHHe Toka, a 3aTeM H
SHAKH I0JIOCOB aKKyMYyJIsTOpa.

84




Haamyue maMust A7isi pelieHHs: 3afaun He 0653aTelb~
HO, MOCKOJILKY €€ POJib CBOJHTCS JIHIIb K OrpaHHYEHHIO
TOKa B LENH, O 4eM IPH KPaTKOBPEMEHHOM BKJIIOUEHHH
AKKYMYJIITOPA MOKHO He GECIOKOHTBCS.

84. Cinemyer coelNHHTH NMPOBOAHHKH ¢ I0JI0caMu Ga-
Tapen H ONyCTHTL CBOOOAHBIEC KOHiBI B CTaKaH C BOJO.
B crakane HauyHeTCsl 3JEKTPOJH3 BOABL, KOTOPbIH MOKHO
HabaonaTh MO Ny3bIPbKaM Tra30B, BBIIEJASIOWAXCS Ha
NOTpY’KEHHbIX B BOAY KOHLAX INPOBOJHHKOB (4TOGBLI HH-
TeHCH(UINPOBATL TNPoLecC 3JEKTPOJH3a, IOJEe3HO Kal-
HYTb B CTaKaH KamJIio CepPHOIl KHCJIOTHI).

Taxk Kaxk MOJeKyJa BOJBI COCTOMT M3 JBYX AaTOMOB.
BOJIOPOJla H JIHIIbL OZHOrO aTomMa KHCJI0POAa, a MPH pPaB:
HLIX JaBJeHHSIX paBHbLIE O0O0BEMbl JIOMZKHBL COAEpPkKaTh
O/IIHAaKOBOE KOJIHYECTBO MOJIEKYJl rasa, BOAOPOAA MNpH
3JIEKTPOJIN3e JOJIKHO BhIAGAATLCS B ABa pasa OGoJblie.
[MosTomy, nocMOTpeB, Ha KaKOM 3JeKTPOJe BHAHO GOJib-
lIe Ny3biPbKOB, MOKHO YCTAHOBHTb, I'le BBLIAEJSIETCS ra-
s000pasnplit Bogopox. Ilocse 3TOro HETPYAHO Y3HATh,
C KaKum I0JIOCOM COEJHHEH COOTBETCTBYIOIIHI NPOBOJ-
HHE, TOCKOJbKY HOHBI BOAOPOAa HMEIOT NOJOKHTEe/]b-
HLifl 3apaj U STOT ra3 JOJIKEH BBLIJEJATLCH Ha Ka-
Toae.

85. T1pucoepnunM MeJHbBIE NPOBOAHHKH K BBIBOAHBIM
KJACMMAM aKKyMyJasTopa, a cBOOOJAHBIE KOHILI BOTKHEM
B kapropennny. IIpoxoas mo Heil, 3JeKTPHUCCKHI TOK
BBLI3OBET 3JEKTPOJN3 cojaepxkauleiics B Kaprodeanue
Bojbl. B pesyibrare sToro npouecca BOJH3H TNIPOBOJ-
HIKd, BEAYUICro K oTpuuarejbHoMy HoJiocy Oarapes,
Oyjier BBILEJSTLCS BOJOPOA, a OKOJIO COeJHHEHHOTO ¢
MOJOYKITEILHLIM TOJI0COM — KHCJI0poJ. BaaumoneiicTBysi
¢ MEIDLIO, KHCJIOPOJL 00pasyer OKHCJBI H THAPOOKHCIBE
MEJLI, HOHBI KOTOPBIX OKPallHBaloT 06JacTh OKOJIO COOT-
BETCTBYIOLULEIO NMPOBOJHNKA B rojy6oBaTo-3eJeHblil uBert.
Y BTOPOro NPOBOJAHHKA OKPAlINBAHHA HAOJIOAATHCH He
Oyner.

Takum o0pasom, NPOBOAHHK, OKOJIO KOTOPOTO KapTo-
(deqn sesieHeet, coeiHHen ¢ TMOJOKHTCAbHBIM IOJIOCOM
AKKYMYJIsITOpa.

86. Onpejenny ¢ NOMOLIBIO CEKyHaOMEpa Bpema [,
3a Koropoe o6pyd, BLIiiAsA 13 COCTOANHA MOKOS, CKATHTCS
10 II0CCEe Ha PacCTOsHHE [, OTMEpeHHOEe 1O CIHJIOMETpY
aBTOMOOM/ISE (3TO PAacCTOAHNE MOIKHO OTVIONKHTH TaKKe
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10 H3BECTHOH MJINHE OKPYJKHOCTH KoJjeca). IIpn 3ToM
MOTEHNHaNbHasA SHEPrHs o0pyya yOLIBaeT HA BeJHUHHY

Al = mgh = mgl sin a,

Il 0 — HCKOMBIf yroJ. ¥GbBIb MOTEHIHAAbHOH SHEPrHH
paBHa NpHOOPETeHHOIT 06pydYeM KHHETHUECKOH 3HEeprHu.
Ecan Gor 06pyy CKOJb3HJ 110 MJIOCKOCTH, €ro KHHe-
THYECKYIO SHEPTHIO MOXKHO OBIIO GBI paccynTaTh 1Mo Gop-
myJse

T =",

TIE U — CKOPOCTb JABHJKEHHs LEHTpa 00pyua, a /m — ero
Macca., OpHako NPH CKAaTHBAaHHH KHHETHUECKas
SHEPTHA JoJIZKHA BEIpaz<aThesl KaK CyMMa ABYX cjarae-
MBIX, BEIPAKaIOUIHX KHHETHYECKYIO 3HEPruIo, CBSI3aHHYIO
¢ TOCTYMaTeJbHLIM INepeMenleHHeM, H  KHHETHYECKYIO
3HEpPruio, o0yCJA0BJICHHYI0 HaJHUHEM BpaIleHHs

T = Tnonyn e Tspnmnr'

Iostomy i HaXOMXKJCHHA KHHETHYECKON ISHEPrHH Ka-
Tauierocss o6pyda Hajo NOJCYHTATL KHHETHUECKYIO 3HEP-
THIO MOCTYNATEJBHOrO ABHZKEHHA, He o0paniast BHIMaHIs
Na BpamieHne, a 3arteM, Ha000POT, BBLIYHCIHTL KHHETH-
MeCKyl0 9HEpPruio, CBA3AHHYIO ¢ BpaulenueM, 3a0biB O
HOCTYNATEJALHOM TIePeMelleHii, H MOJYYCHHEIC BhIpakKe-
HHS CHIOZKHTD. ;

Boobme roBopsd KHHETHUCCKYIO IHCPIHIO BPalialonic-
rocs Tesaa BBIYHCAHTL JOBOJBLHO TPYAHO, TAK KaK pasHo-
yAaJennee OT OCH BpalleHus TOUKH 06/1a1al0T pasJanuHoil
CKOpPOCTBIO (B TAKOro poja BBLIMHCJICHHAX OYCHL [0JIC3-
HBIM SIBJSIETCA HOHATHE MOMEHTA MHEPIHH Teja, 0 KOTo-
pPOM MBI y:Ke ymoMHHAJH B peuiennn sajgauu Ne 44). Ho
AJist oﬁpylm 3ajlaua CHJIbHO YINPOUIA€TCs, TAaK KaK BCe
€ro TOYKH OTCTOSIT OT OCH BPAIICHHSI HA OJHO W TO WKe
paccrosune, paBHoe paauycy o6pyua.

EC.’IH HEHTP Oﬁp}"la JABHIKETCS OTHOCHTEJNBLHO 3CEMJH
€O CKOpOCTBIO U, TO BCE TOUKH 060/a 06J1a1al0T OTHOCH-
TeJBHO MeHTpa TaKoil ¥Ke CKopoctbio. CuenopatenbHO,
BTOpOE cjaraeMoe B HANHCAHHOM BLIE BHIPAJKEHNH
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MOXKHO NIPEACTAaBHTh B CJACAYIOLICM BHAE!

mltﬂ myu* m,,v~ 5

=gt
=—(ml+m,+ oo ) —mv'

TJe M,— Macchl OT/JeJbHbIX «TOYeK» oOpyda, AaioliHe
B CyMMe /71 — ero NoJIHylo maccy.

Crasno OblTb, AJIsl TOJHONH KHHETHYECKOH 9HEPTHH
noJyyaem:

Trpuun g

mo* mo* o
= -+ 5 =mv.
Cunrasi aBu:KeHHe oOpydya pPaBHOYCKOPGHHBIM, HAXO~
JHM €ro KOHEYHYIO CKOpPOCTb U IMOCJe TNpPOXOKACHHS
nyTH [ 0 HYJKHOMY AJS1 3TOTO BPeMEeHH f,

v=2l/t,

110CJie YEero BblparKeHHe JJIST KHHeTHYeCKOli SHeprHH 00py=
ua NpHOOPETaeT BH

T =4ml*/.

IMpupasnuBas 370 3HaueHHE YOBIIH IIOTEHIHANBHOI SHEp-~
FHH, N0Jy4aeMm:

mgl sin o, = 4ml*/{*,

OTKY/a MOYKHO HAiiTH CHHYC yIVla HaKJOHA.LIOCCe:
sin o == 4//gt*.

Bee Beqnunibl B NMOCHE/AHEM BbIpayKeHHH JHOO H3Be-
cTHbl, 00 MOTYT GBITH HENOCPEACTBCHHO H3MEPEHDI.

Ocraercs 100aBUTDL, YTO BBHY OTHOCHTEJILHOI MaJio-
CTH HaKJona mocee, Kak o0buno ObiBaeT B GOJNBIUHHCTBE
cayuacs (0/lHAKO HAKJIOH, BMECTE ¢ TEM Bce iKe He JoJi-
#Ker ObITh OYeHb MaJbIM, HHauye oOpyu HPOCTO HE TMOoKa-
THTCS), MOZKHO TOJb30BATHLCS NPHONHIKCHHBIM PaBeHCT-
BOM

sino ~a

(cm. pemenne 3apaun Ne 82). Kpome roro, cueayer nom-
UHTh, YTO NPHBEJEHHOE pElICHHE CHPABEAJHBO JHIIbL B
Tex clyuasnx, Korja CHJbI CONPOTHBICHHS Malibl.

87. Hymxno mojsecutp 00a MafTHHKA DPSAOM, YTOOL
Ha0MI0/\CHHS 32 HHMH MOKHO OBIO BECTH COBMECTHO.
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OTKAOUEB MAaATRIKH, OJHOBPEMEHHO BLIMYCTHTE HX K3
pyk. B Hauanbublii MoMeHT (agpl Koiebaunii OyAyT OfH-
HAKOBLIMH, HO IOCTENEHHIO MasfTHHK C MCHBLIUMM IIEpHO-
J0M «o6rount» Apyroii. OpHako yepes HEKOTOPOEe Bpemd
KosieGaHia cHoBa coBnalyT no (Qase.

Quepnjino, 4TO €cay K STOMY BPEMEHH NEepBLlil MasAT-
HHK COBEPUIAT n Kojebauuii, To BTOpPOi — Ha eAHHHLY
menpuie. [TosToMy MOZKHO 3anucaTh:

nTy=n—1)T,,

rae Ty u Ty — nepHojbl IEPBOrO H BTOPOro MasTHHKA.

W3 mosyueHHOro BEIpajkeHHsi BHAHO, 4TO, 3Hag ne-
PHOJ ONHOrO MasgTHMKA (ZaH 1O YCJOBHIO), a Takxe o
(onpenenserca cyeTom Ha ONBITE), MOZKHO HaHTH MEPHOA
BTOPOTO:

n
Hay Ty =-—

88. BripesaB 3 Bcex copToB GyMmari yskue MOJOCKH,
CJHEAYET MOTPY3UTh HX KOHIB B BoAy. B Toii mojocke, rie
HIOPBl MEHBIE, BOJA  MOAHHMETCS Ha OOJBLIIYIO BBICOTY.

89. Onpenenne BHauade ¢ MOMOUILIO BECOB Maccy
HiapuKka ¥ H3MEPHB MEH3YPKOH ero .o00beM, NETPyAHo
PAcCUnTaTh CPEAHIOn IIOTHOCTDL. [Tosyuns juis nee 3na-
UeHHe, saMeTHO oramyalomeecs o1 2,7 r/cm® MOMHO
OBbITH YBePEHHLIM, YTO MIAPHK HMeEET BHYTPH M0J0CTH
(em. pewrenne 3agaun Ne 16).

Onycrum IWAPHK B COCY/L ¢ BOJoI. Eciu 1m0J0CTh CMe~
HIEHA OTHOCHTE/ILHO LIeHTpa, To Iapuk Oyjer njiaBaib
Ha NOBEPXHOCTH BOAL! (€cjiy ero cpeausas IJIoTHOCTL OKa-
JRETCSl MEHbIIE IIOTHOCTH BOJLI, 4To OyaeT B cjaydae
OJI0CTH GONBIIMX PasMepoB) WJH HOrpyzKaTbed Ha JHO
BCCr/la TakumM oOpasoMm, 4To6bl MOJOCTL HAXO/H1ach B
HAHBLICIIEM N0JM0KEHITH.

: 90. Byxem nosopaunears tpy6xy Kommrona BOKpYT
TOpHsONTaNLHO ocn na 180° y naGuaioaaTh 3a BO3HHKA-
JOULHM 1IPH 3TOM JABHIKEHHEM yacTHIL B npnbope.

YCTL BHAyajie TOp pacrnojarajcs B BEPTHKAJILHON
HIIOCKOCTH, mapaJjuie/ibHOl HANPaBJICHHIO «BOCTOK — 32~
naz». Torja nepes nepeseproiBanneM TpYOKH AKIHAKOCTD,
l‘lvévil\'ommmaﬂm B €e BepxHeil yacTH, ABHTrajach Ha BO-
CTOK BOKpyr uentpa 3eman ¢ GoJbleii CKOPOCTLIO, UeM
B HiHzHel (yem Gouablue paauyc BpaileHusi, TeM GOJbIIE
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JnHeiinas ckopocrs). IToce Toro, Kaxk Tpyoka Gniia me-
pesepHyTa, 00beM, KOTOPBIil JABHraJ/cs GBICTpPEE, OKa3aJ-
Cs1 CHH3Y, a ABHraBlIHiica MeJJeHHee — HaBepxy. B pe-
8yJbTaTe BO3HHKAET MeJJIeHHAs] NHPKYJISLHS JKHIAKOCTH
10 YacoBOi cTpesike (ecsH cMOTpPeTh Ha TPYOKY C ceBep-
1Ol CTOPOHEL).

Yem GoJiblie MIOCKOCTH ~TPYOKH OTKJIOHSEECS] OT Ha-
npaBJeHHs] «BOCTOK — 3amaa», TeM cjaabee LHPKYJIsIHs,
a ecan TpyOKa OpPHEHTHPOBAHA B HaNPaBJEHHH «CEBep —
10r», HUPKYJANMA BooOule He BosHuKaer. CieaoBaTeb-
HO, 4TOOBI ONpeJe/IUTh HalpaBJeHHEe «BOCTOK — 3amaj»,
HYZKHO HECKOJIbKO pa3 moBepHyTh TPyOKy Komnrona, Besi-
KHii pa3 OPHEHTHPYS ee NOo-Pa3HoMy, NOKa He BHISCHHTCA
T0JI0JKEHHEe, NPH KOTOPOM KHJAKOCTh UHPKYJHPYET 0co-
GEeHHO HHTEHCHBHO.

91. HyxHo X cepeinHe OAHOro GpycKa NpPHIOMKHTDL
Komen BtToporo. Ecin mepBeli sBJsieTCsl MarHHTOM, BTO-
poii npuTAruBaThCs He OyAeT, TaK KaK Ha cepeiuHe mps-
MOJHHEHHOr0 MarHnuTa HaxoAuTcs, KaK MNpaBHJO, TakK
HasmBaemasl HefitpasbHas JuHHa. Ecan ke Ha6alona-
ercsl NpUTsAKEeHNe, 3HAUHT HaMaTHHUeH NpPHJIOXKEeHHbIN
O6pycox.

Mo2Kio, BHpoueM, HaMarHHTHTbL TPSIMOH OpycoK H
TaK, 4TO y HEro Ha cepeaune OyjaeT OAHH H3 IIOJIOCOB,
HanpuMep I0JKHBII, a JBa CEBEPHLIX — HA KoHmax (Ta-
KOif OpycoK MOMKHO paccMaTpPHBaTh KaK ABa MAarHmura,
NpHCTaBJAeHHBIe JPYT K- JPYTY I0XKHBIMH HOJIOCaMHM).
B sToM cayuae HYXKHO KOHLOM OAHOTO GpycKa NMpPOBECTH
B0AL Broporo. Ecin npi 9ToM nocroanHo HabJ/iojaaerca
NPUTSAKEHNe, 3HAUYNT NepBblil OPYyCcOK ABJISETCS MarHH-
Tom (Beab Ha Konue obGszarenbHo Oyaer nouoc). Ecin
JKe mpHTaxeune nabJiojlaeTcs Mo Mepe IepeMenieHHs
JHIIL B HEKOTOPBIX TOYKAX, HaMarHuyeH BTOPOH Opycok.

92. lNocraBus obe KOJAOB nepej HACTOJIBLHON JaMMOi,.
paceMoTpEM X0/ ayueii yepes obe uakocTi. ITockoabky
nokasaTeab npejdomienns y Boas n=1,33, a y cnupra
iy=1,36, Jyun mnociae NpoXoxmAeHHs ueped Kouby co
crpTom cobepyTest GauzKe K Kojbe, 4eM Mociie Mpoxok-
JieHsA yepes KoJ0y ¢ BOJLOH.

93. Ilpoue Bcero INOCTYNHTD CIIe Ly IOLHM o6pasq
ITonb3aysich CeKyHAOMEPOM, H3MEPHM BpeMs, B TEUeH
KOTOPOro TelexKa, JBHrasch Moj AeicrTeiem rpysa P, no-
CTABJEHHOTO Ha YallKy npHoopa, NPpOoXoAHT ONpee e Hblit
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nyTb, HONYCTHM OT HayajJa IOACTAaBKH Jo KOHUA.
3areM, CHAB ¢ TEJEXKKH HccJedyeMoe TeJIo, IOCTaBUM Ha
HEe THPH B TaKOM KOJHYECTBE, 4TOObl TeJeKKa IPOXO/LH-
Ja NPeXHUH 1YTh 34 TO K€ BpeMs, 4TO H B NEPBOM CIy-
uae. Torga cymmapnas Macca rHpb Ha Te/exkKe H JacT
Maccy TeJa.

94, )Kenesuwlil cepjleyHuK ¢ ABYyMs KaTyLUIKaMH MOXK-
HO paccMaTpHBATh Kak 0ObIYHBIL Tpanchopmarop. Ecau
OJIHYy U3 ero 0oOMOTOK HOJAK/IIOYHTH K HCTOYHHKY IIepe-
MEHHOTO TOKa H H3MepuTh Hanpsikenus U; u U, nHa oGe-
HX 00MOTKAX, MOXKHO ONPEIE]UTh OTHOIIEHH e YHCcad
BHTKOB B 00OMOTKax, HC-
110/1b3Y A IPOIOPIHIO

OfHako 9TH H3MEpeHHs

He [aJyT BO3MOZKHOCTH OIl-

PENeNHTh Ny U Ny O O7T-

Prc. 33 LeJbHOCTH. [TosTomy

fi navMoraeM TOBepXx HMEo-

LHXCS elle OAHY KaTyWIKY

C M3BECTHBIM uHC/I0M BUTKOB n. Torja samucaniylo Bbl-

i€ Nponopumio MoKHO GyAeT AONOJHHTHL CUle OJHHM OT-

HOUIeHHEM, cofepKaluy Hanpsxende U na A0MOJHH-
TeNbHOI 06MOTKE:

et

Uy
fr - 7

Tocae 9TOro HMeeMm:

Beanunmnp Uy, Uy u U onpeaensiorcst BOJLTMETPOM, a
I — [OJCUETOM BHTKOB MNpH HAMOTKE BCIIOMOTaTe/AbHOMH
KaTyIUKH,

95. Cobpas nzoGpazennyio na puc. 33 cxemy, cije-
AYET, no/ib3ysick 3akonom OMa, OnpejiesuTh 10 MoKasa-
HUAM BoibTMeTpa U n amnepmerpa / conpornsienne R
KaTyuIKH 3JeKTPOMarnuTa:

R=U/I.
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IMocsie 3TOr0 MHKPOMETPOM H3MEpsieTcsi AHAMETP Mpo-
BOJIOKH d H pacCYHTHIBAETCSl BHAuaJe ee AJNHA

l=&§'___ ad2U

0 4pl
a sateM 1 Macca
n*d* UD
m=DIS =

B nocieannx ¢opmyaax p-— yhaeabHOE CONPOTHBJEHHE
vean, D —ee MJIOTHOCTb; STH BEJHYHHBI MOXSHO B3SITh
13 CIPaBOYHHKA.

96. ITycTh Macca NycTOro Kamm/ispa, OnpenesieHHas
Ha BecaX, paBHa m,. HaGepem B Hero myTem BcacbiBa-
HHS HEKOTOPOe KOJHYECTBO PTYTH (pasymeercsi, AejaaTh
3TO HYJKHO He PTOM, NOCKOJbKY PTYTh SIOBHTa, a C MO-
MOIIBIO PE3NHOBOIl TPyLIH) H BHOBb NPOH3BEJEM B3Be-
musanne. Ilycth Macca oxarkercsi Temepb paBHOI 1M,
ChoejioBaTenblo, Macca m PTYTHOTO CTOJAOHKA B KamHl-
Jsipe paBHa

m=my—m.

C apyroit cTOPOHEI, 7 MOXKHO BHIPA3HThL Y€pe3 AJIHHY
[ pryTHOrO CTOIOHKA, ero AnaMerp d H MJIOTHOCTh PTYTH
D cnenylomnm o6pasom:

md®
m=D =ik

J3 71X ABYX PaBEHCTB MOJYYaeM:
Dy 4 (my— my)
d =/ L,

ITockoabKy JJIHHY PTYTHOTO CTOJIGHKA JICFKO HaiiTH
¢ TOMONILIO JIMHEIKH, a IVIOTHOCTbL PTYTH MOKHO B3SITh
13 COOTBETCTBYIOIMX TaOJIHI, HCKOMYIO BeJHYHHY He-
TPYJUIO PACCUNTATD.

97. 3akpennM kjaeeM o0a KapTOHHBIX JHCKAa Ha OCH
MOTOPa Ha paccTosiuuu [ Apyr OT Apyra Tak, YToObl HX
NI0CKOCTH OBIIH NepHeHAnKyIsapHsl K ocn. Ecan Bo Bpe-
Ms paboThl MOTOPA BBICTPEJIHTL M3 BHHTOBKH BJIOJIL OCH,
TO NPOGOHHB! B OGOMX JHCKAX OKAaxKyTcs CMEIIeHHBIMH
LIPYT OTHOCHTEJILHO APYra Ha yroJ

¢ =t =2mnnl/v,
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ri€ @ — YIJIOBAasi CKOPOCTh BPALUGHHS MOTOPa, KOTOPYIO
JIErKo ONpPEeje]uTh O YacToTe BpalleHus n, ¢ — Bpewmd,
HeoGX0NHMOE myJie, YTOOL! NPOJIETETh PAcCTOsiHuE [ MeH-
Ay AHCKAMH, M U — HCKOMas CKOPOCTb MyJIH.

13 sanncaHHOro paBeHCTBA HAXOJHM:

v=2nnl/p.

Pysierkoir namepsercs [, TpaHcnopTHpoOM — yroJ ¥, a 4a-
CTOTA BPALIEHHs H3BECTHA O YCJIOBHIO 3a4d4ll.

OTmernM, 4To H3/I0KeHHas 3/eCh Hjlesd Oblla HCNOJb-
sopana B 1920 r. nemeuxkum ¢usukom O. IlltepHoM B
€ro ONLITaX [0 ONPEIEEHHIO CKOPOCTH IazoBhIX MOJC-
KyJI.

98. Ilo sakony I'yka npu He oueHb GOJbLINX HArpys-
Kax yJJIHHEHHE X MPYKHHBL NpPSMO IIPONOPIHOHATLHO
TPHIOYKEHHOH crue F:

E—"Fx,

rA€ k—tak HaspiBaeMpli ynpyruii Koa(uumuent (Hi
K09 PUUHEHT JKeeTKOCTH), 3aBHCAULHIT 0T MaTepHalnd
H Pa3MepOB NpPYIKHHEL

[Myers nop pefictnem THPH C HM3BECTHOI cudioit T-
HECTH Py sakpenyienHas Ha INTATHBE NPYKHHA HCHBITDI
BAET pacTszKeHHe x;, a noj jAefictBHeM Teja ¢ CHJIOH
THKECTH Py npyskuna pacrarusaerca na xp. Toraa nymeem
CACAYIOUIHE IBA paBeHCTBA:

=R P —lx,.

Moxenns nx nousenno apyr ua apyra, HaXOAHM!

oTKyna P,=-=

YAIHHeHAS Xy 11 Xy H3MepAIOTCS JHHeliKoil, a Py napect
HO 110 YCJOBHIO 3anau,

99. [Tonoxns Gpycok Ha aocky, Oyaem NOZHHMATH
OdIH ee KoHew Jo Tex [op, moka Opycok He HPHAET B
Aptizienne. Ms puc, 32 (crp. 84) BuaHo, uTO CHJa Fy,
CTPEMAILAACS CABHHYTH €r0 B HANPABJCHHH, Napasieib:
HOM maockocTd, paBHa Psino, rae P-—cuia THMKECTH
Opycka. B 10 ke Bpemsi MakcHMaJipHas CHJa TPEHHS M0+
KOl My OpycKOM M NJOCKOCTBIO H CHJIA TPEHHS
CKONLIKEHHS TIPH He CJAMMIKOM GOJBIIHX CKOPOCTAX MO
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JKer GBITh 3aliicaHa B CJEAYIOLIeNM BHJE:
Fop=FkP cosa

(2 — ncKOMBIT KO3 GHUHEHT TpeHus).
Ilpi paBHOMEPHOM ABHJKEHHH cocTaBiagiomas F; ch-
Jbl TsIZKecTH GPycKa paBHA TOPMOBSILIEH CHJE, T. €.

Psina=kP cos ,
OTKyJa 15 KOs PHUHEHTa TPEeHHS MOoJydaeM!
k=tga=nh/l.

Takum obpa3oM, AT HaXOomAEHHA - KoadhHUHEHTE
TPEHHs J0CTaTOYHO H3MEPHTb /i H [.

100. B pemennn 3amaun Ne 82 maliieHB!l BbIpaXKeHHS
AJ51 CHJI, HEeOOXOMMMBIX, YTOOB OPHBECTH OPYCOK B paB-
HOMEDHO® JIBHYKeHHEe BBePX H BHH3 IO HAaKJOHHOH IJioc-
KocTH. Hanomuum ux:

Fynepx =RP cosa+Psina, Fyyy, =kP cos o.— P sina.

Briunras ‘13 nepBoro ypaBHEHHSI BTOPOE, HaXOMHM
BHIDAZKeHNe, N03BoJIsIoNee ONpeleauTh CHHYC yrjia Ha-
KJIOHA TIJIOCKOCTH K TOPH30HTY:

sina = (ancpx_‘ mea)/2P'

CruajpiBas Te jKe ypaBHEHHs, MOXHO MOJYYHTh CO-
OTHOWIEHHE /I BBIYICJICHHST KOCHHYCa TOTO ¥Ke yrJia:

Cos o= (ancpx =t me:)/QkP'

Bossoas jnpa nocJeJAnuX paBeHcTBa B KBajapaT H
CKRJIaipiBasi, noJjyvyacm:

: ‘/' I'Anmpx —-E\,,,“J>i’ 4 (Fl!llcpx+FnllII3 )2
i il

1|
\ 3P okP
OTKYZA HAXOANM KO (DHIHEHT TPEHHSL

B vepx Funna

; (Frmepx T I:H“IIJ)‘: &

HeobOxonumMple st BBITOJHEHHSI PAaCUETOB  CHMJILI
“yveps, Fumm HOP HAXo#sTCs ¢ NOMOLIBIO JAHHAMOMETpA.
101. Cuenyer sakpenurh 6JOK Ha HEKOTOPOil BbICOTE
Haji nojioM (HanpuMep, HPUBHHTHTbL €ro K IHOTOJKY) H,

93




NePeKHHYB Yepes Hero WIHYp, NPHUBA3aTh K KOHUAM LIHY-
pa rHpIO W Mccieayemoe Teso. [as ynpolueHHs nocie-
JIYIOIINX DACYETOB IIOJE3HO 3TH JBa IpeaMera pasme-
CTHTH Ha OJHOM BHICOTE, KaK MoKasaino Ha puc. 34
ITocnie 5T0ro KajuM THpEe H HCCJAELYEMOMY Teay BO3MOXK<
HOCTH JIBHFAThCA. B 3aBHCHMOCTH OT COOTHOLIGHHS MEXK-
ny maccamu rupu Mo u Tena Mx
BO3MOZHBI CJCAYIOIIHE TPH CJIy<
yas:

a) Cucrema TOKOHTCS. ITO
6yger B TOM cJaydae, KOrad
M.=M, Toraa jaajbHeiilHe
mpouexypbl He TpebyioTcd, TaK
KaK 3ajaua peliena.

6) Tups onyckaercd, a TeJl10
uger Beepx. [las sroro Heo0xo-
JHMO, 9ToGbI Macca rMpH TIpeBbl-
mwana maccy teaa: M.<Mo.

[Mosnszyscy BTOpLIM 3aKOHOM

e AHMHAMHKH, HaiijeM YCKOpeHHS
e 7L 060HX TeJ:

7ok

Pue. 34. = _Mg— Mg _ Mo— M,
=My My Mo M S

5 IyTs, npofigenniii 3a ppems [ TeoM, JABHIKYULIMCS
CK?OCTM””["M VCKOPEHHEM @ IpH HyJAeBoil HauaibHOM
OPOCTH, MOZ<eT GLIThL HaiiieH H3 ypaBHEHHs
h=at*?2.

I‘Ioucrasnu Cl0Jla 3allMcanHoe Bbllle 3HaueHHe YCKope-
HHs, HOJYYHM:

1 Mg—M,
iR R el T
3 My, E

Orciona moxkuo HaTH, 4TO

M, = R = <

clh”ﬁﬁi;’;‘*”;‘: Afn H3BECTHA 110 yCJAOBHIO 3ajaul, g— I0-
Tk oﬁpa;’(')”””la, a [— uamepsieTcsl CeKyHIAOMEPOM.
GHHE onpeiehr;‘ AV PELICHHs 3ajaui JyAHO yKasaTh
ol BpeMx'temm nyTti A, IpoXoAHMOro rHpeil H Te-

(B kKauecTse sTOro myTH YHOGHO BBI-
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OpaThb paccTofHHe O noJja, cM. pHc. 34). 3aech MOKHG
BOCIOJIb30BATECA METOJOM, MPENJIOKEHHEIM B PeIIeHHH
sapaun Ne 39 mJist BHIYMCJIEHHSE BBICOTHI, JAJHHBL H IIHPH-
HBl KOMHATHI; 9TOT METOJ CBOAMTCS K TOMY, YTO C IO-
MoLbI0 GeYeBKH H THPbKI H3FOTOBJSIETCS «MaTeMaTH-
4ecKHil MaaATHHK», AJHHA KOTOPOro, PaBHasi HCKOMOMY
pACCTOAHMIO (B HalleM clyyae PaccTOSHHIO THPH. MJN
Tesa 0 Mofia), B AalbHeiillenM pacCuHTHIBaeTcs Mo dop-
MyJe MasTHHKa, MepHox xotoporo I ompejeleH c mo-
MOILBIO CeKyHA0Mepa:

h=gT?*/4n®.

B) Ecmun Mi>M,, TO BEIpaKeHHs AJsI YCKOPEHMUs
CHCTEMBI 1i MacChl HCCJIEAYEeMOro TeJa HMEIOT COOTBETCT-
BEHHO c.ﬂenyxomnﬁ BHJ:

.v == 1‘10

M TME M= Mo

g*—2h

Bee Bxoagmue B moc/ieHee BEIPaKeHHE BEJIHUYHHBI JHGO
M3BECTHEI, 100 MOryT GBITH ONpeJeJeHB yZKe paccMoT-
PEeHHLIMH crocoGaMH.

Ocraerca 106aBHTb, 4TO BO BCEX TPEX ciydyasx Aas
NPaBHJBLHOrO PEIleHnst 3ajayn HeoOXOAHMO, YTOGLI Tpe-
nue na oc 0Joka ObJI0O KaK MOMKHO MeHbIUe, a ais
ABYX mocjaeaunx, 1. e. (6) n (B), Tpe6Gyercs, uTo6H Kak
MOJKHO MeHbIIeif 6biTa n Macca 6JI0OKA, TOUHEE — ero Mo-
MEHT HHCPIHH.

102. HeoGxoanmo narpers 6pycok po 100°C B Ganke
¢ Bojoif, mocrassennoii na cnuprosky. Ilocie sToro 6py-
COK NepeMeliaeTcsi B KaJOPHMETp, Kyla IpeaBapHTelib-
HO HAJNTO ONpee/eHHoe, OTMEpPeHHoe MEH3YPKOii, Ko-
JHuecTBO BOJBL IlepBonavanbHasi H KOHeUHasl TeMIepa-
TYPBl BOJLI H3MCPSIOTCSl TEPMOMETPOM M H3 ypaBHEeHuHs
Tenjaosoro Gananca

myey (100 — 1) = mye, (t — ty) + mgey (E— 1)

onpejpeasiercs mMacca Gpycka my. B 3ToM ypaBHEHHH 1
W My Macchl HAJNTOH B KaJOPHMETP BOALI H CaMoro
KAJOPHMETPa; €y, Cy M C3— YAGJDbHBIE TEIVIOEMKOCTH
CTaJIH, BOAL! 1 BELIECTBA, H3 KOTOPOIO H3rOTOBJIEH KaJjo-
puMerp, f; U t— HavyaJbHas H KOHEUHas TeMNepaTyphl
BOJIBI B KaJIOPHMETpPe,

95



103. HaGefiTe BHyTpeHHHI cTakaH OJHOTO H3 Kaljo-
' PHMETPOB BJaKHEIM CHErOoM M IIOCTaBbTe CTaKaH Ha
nauTKy. PacniagpTe cHer H joBeanTe 00pasoBaBLIYIOCA
BOAY (ee HAOJIKHO ObITH HEMHOTO MEHbIIE MOJOBHHBI CTa-
Kana) jo xuneHus. Iloka Boja Harpesaercsd, OXJajHTe
BHYTPEHHUII cocys BTOporo kaopumerpa o 0°C, mome-
CTHB Tyja Ha Hekoropoe Bpemsi raiomuii cuer. Koraa
BOJA 3AKHIAT, 3aTOJHHTE BTOPOil KaJopHMETp CBexel
nopuKeli cHera u nocrapbTe ero Ha Bechl. OTanBaiTe H3
NEPBOTO KaJOPHMETpa KHIIATOK, MOKa Bechbl He ypaBHO-
Becsatest. Iocsie sToro BaeliTe 0cTaToOK KHISATKA BO BJIAXK-
HEIIL CHEr §, XOpOWO NepeMelIap HX, onpejiesiuTe TeMne-
patypy cmecu. [locaepnue onepanun Npoje/bBaiiTe A0-
CTATOYHO OLICTPO, YTOOEI MOTEpH TemJia B OKpYyz<aloulee
IPOCTPaHCTBO GBlIM HEe 0coGEHHO BequkH. Tenepb MOXKHO
NPHCTYNHTD K pacyeTam. .

OBo3naunM Maccs BAaKHOTO CHEra H BJIHTOTO B HEr0
KHNATKA Yepes m, TeMiepaTypy nocje HX cMeHleHds He-
pes O, yIenpHyo TenJ0eMKOCTh BOAL! Uepes ¢, YAeJIbHYI0
TENJIOTY IJIABJEHHA JbAa uepes A M CcojepzKaHue Jbja
BO BIIAZKHOM cHere (mckoMas peanuuna) uepes k. Toraa:

KOJIHYECTBO Temia, HeoGXOAMMOro Jiid IJiaBjieHia
Jibjld, COAEpPIKABLICIOCS BO BJAaKHOM Clere, COCTaBuT
kma;

KOJIMYECTBO TemJja, Tomeauiero Ha HarpesanHe a0
TeMueparyprt O Bogbl, o6Gpazopasuieiicst IPH J1aBJICHHH
JbJAa 1 yxKe GuBUIEH Bo BJaxKHOM cHere, Oyaer paBHO
me®;

KOJHYEeCTBO TemnJia, BhIAEAHBIIErocs TPH OXJazACHHH
KHISITKA oT Temnepatypsi 100°C po ©, BoipasnTcsd Tas
KM o0pagom: me (100—0).

3arem H3 ypaBHeHHsa Teiioeoro baJianca

kmh < me® = me (100 — O)
HAXOAHM HHTEPeCYIOWyI0 HAC BEeJHYHNY
k= (100 — 2¢©)/h.

Buisiciim, npn moGom sm comepxanun  Abia  BO
BIAKHOM CHEre MOXHO pemHTh 3ajauy Takim 00pa3oMm;
HE OKawKeTCs M B HEKOTOPHIX CJydyasix KHIATKA HEJ0-
CTATOUNO, uTOGKl pacmaaBuTh Bech Jeji (Torja Tepmo-

METp nokazxer 0°C HeaaBHCHMO OT MEPBOHAYANBLHOTO CO~
ACpIKaHHs Jbja)?
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Ilns oTBETa HA NOCTABJIGHHBI BONPOC pagpelium
ypaBHEHHE TeNIOBOro GaJnalca OTHOCHTENbHO ©:

© = (100c — &A)/2¢.

H 3aMeTHM, YTO ONHCAHHBIM CIOCO6OM 3ahaya paspeliu-
Ma TOJBKO B TOM ciyyae, ecan © Gymer Goasme 0°C.
Peiuas HepaBeHCTBO

(100¢ — £A)/2¢ >0,
HaXoJHM HeoOGXOAHMOE yCJOBHE:
k<< 100¢/A.

IojcraBass B NpaBylo YaCTb YHCJIEHHbIE 3HAYEHHS TEIJI0+
€MKOCTH BOJABI H TEINJIOTHEl IJIaBJEHHA JbJa, HAXOIHM:

100° - 4,2 xJDx/(kr« K)
336 xJIx/Kr =1,25.

[TockonbKy £ 1O CMBICAYy HE MOXKET HPEBBHIATH EeLHHH-
1ly, 3aj1aua, cJe/I0BaTeJbHO, BCEr/la Pa3peinMa.

104. YpaBHenue tenyoBoro GanaHca (cM. peluenue
sanaun Ne 102) B 3TOM ciryuae HMeer BHJL

MyCy (Le — 1) == myCy (1 — t;) 4 maCy (£ — 13)s

rie [y—uckomasi Temneparypa. Taxkum o6pasom, ee
Jerko HaiiTd, pemuB 3To ypaBHeHHe. Macca Gpycka,
ecii OHa HE W3BECTHA, ompejeJsiercs pasoOpPaHHBIM B
sagaue Ne 102 cnocoGowm.
105. CocraBHM Ienb H3 aKKyMyJasTopa, aMmepMerpa
i H3BECTHOTO CONMPOTHBJIEHHS R H H3MepHM B Heil TOK
[,. TTo 3akony Oma nmeem:
h=rgS-, )
rae €—o5. . ¢. aKKyMyJsiTopa, r'— ero BHYTPEHHee co-
NpOTHBJICHHE, 3aTeM BMECTO H3BECTHOTO CONpPOTHBJ/EHHS
R BKJIOUHM B Ty € LeNb HEH3BECTHOE CONPOTHBJICHHE
R, n cnosa naMepum Tok. HoBoe 3HaueHHe CHJBI TOKa
I 1o TOMy Ke 3aKOHY paBHO

&
== 2
]2 Ry-r ( )
Crano GBITb, A5 ONMpeneseHus TP eX BeJHulH &, r
n R, nMeloTcsi aulb ABa ypaBHeHus. Taxas cucrema,
4 B, H, Jlaure 91



H4K H3BECTHO, HE HMEET €IHHCTBEHHOIO PECIUeHHs, H LIS
ONpejiesieHHs] HeU3BEeCTHBIX BEJIHYHH HeoOX0oAHMO elle
0JiHO ypaBHeHHe. MHOrue 3aTpyAHAIOTCA €ro COCTABHTb.
Mexny Tem cpenath 3T0 HeTpyznHo. JlocTaTouyHO coeAH-
HHATH HCKOMOE H H3BECTHOE CONpPOTHBJIEHHs JHOO mocae-
JIOBaTeJbHO, 00 NapajieabHo H HafiTH HAynuil npH
3TOM TOK: JJIs NIOCJEe0BATEJLHOIO COeIHHEHHS

5 g :
=R+ ®

a JiJisl napaJjJaejLHoro

14=R-Rx:' @)

R+R;

Hononuue ypasuesua (1) u (2) coornomenuem (3)
niu (4), nosyunM cHcreMy H3 TpeX ypaBHeHHI, OTKYAa
MOJKHO HA/TH TPH HeH3BecTHHie BEAHUHHB &, 7 B R
B wacrnocrn, noayuaem:

_ 1la(la—1)
i I1(Is—1) "

€CIH HCNOJb30BanLl ypasuenns (1), (2) n (3), nan

I (Is—12)
Be= Iy(ly—1) "
ecan B cheremy Braouens ypasnenns (1), (2) n (4).

106. [lns BuiumMcaenus cpeaneii cKOpPOCTH BejocHne-
AMcTa NMoHano6uTeA 3HATH NyTh W BpeMs. Besnunny nmy-
TH ONpejeJHM JanHeiikoit no kapre (macural KapThl
00LIuHO yKasblBaeres). A saement I'pene jact BO3MOK-
HOCTD ONPEJICNHTE BpeMs.

Jeno B oM, uto npu paore J10GOro raabnaniecko-
FO 3JIEMEHTA B 3JIEKTPOJIHTC PACTBOPJETCS BEUIECTBO, H3
KOTOPOro H3roTOBJIEH OTpHUATENbHLI sJeKkTpoi. B aJe-
menre I'pene, Hanpumep, npoTekaer ciejyioumias peaks
uns:

Zn+ H,S0, = ZnSO, + H,.

Macey m nepewepero B pacTBOp uHHKa MOXHO Haii-
TH M3 IepBoro sakona Qapajes no BpemeHn paGoThl
9JIEMENTa ! u cusi¢ ToKa /, TeKyLiero no uenu, B KOTOpyio
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BRJIIOUCH 3JICMEHT:
m=klt,

rae £ — 3JeKTPOXHMHYECKHil SKBHBAJIEHT LHHKA,

Orciofa BbITeKaer pelleHre 3agaud. C MOMOILbIO CO-
eHHITEJNbHBIX JIPOBOJOB CJEAYET COCTaBHTh ULENb M3
3JeMeHTa, peocTaTa H aMIepMeTpa, NpeABapHTEJbHO
B3BECHB IMHKOBBIH 3JEKTPOJ. DTa LENb 3aMbIKAeTcsl BO
BPEMS CTapTa BEJOCHNEAHCTA H BBIKJIIOYAETCS B MOMEHT
ero Bozppauienus. [Tocse 3Toro uMHXK BHOBH B3BEIIHBA-
eTcs M 10 PasHOCTH Mace /mMy—Iy=om, chje Toka [ H
B2ATOMY M3 TabJIHL 3HAYEHHIC 3JEKTPOXHMHUECKOTO 3K-
BHBA/JIEHTa ONpeJeNseTcsl BpeMs NyTeLIeCTBHS.

107. Cnenyer NOMHHTb, YTO B LENH NEPEMEHHOrO
_TOKA KaykJblil KOHJEHCATOpP BeaeT cebsi Kak pesHcrop,
CONPOTHBJICHHE KOTOPOTo 06paTHO NPONOPIUHOHAJIBLHO
EMKOCTH,

R=1/oC

(@ — xpyrosasi uyacrora nepeMeHHoro toka). Takum 00-
pason, oblilee CONPOTHBJICHHE COCTABJCHHON U3 KOHJEH-
CATOPOB CXeMbl B LENH TNEepPeMeHHOro Toka OyJer mpo-
NOPIHOHAJILHO 1/Coom. Ecan compornsiaenne cxXemsl, co-
cTosuieil U3 O/INHAKOBBIX PE3HCTOPOB, BK/IIOUEHHLIX MEXK-
Jiy coGoil Tax ke, Kak KOHAEHCATOpbl, PaBHO Ropm, TO
MOJKHO HaipcaTh NponopuHio

1 1
G Cien =R: Roguy
n2 Koropoi IIH.'I_\"HI\I'

Cogu = RC/Rog

ITo ycaosnio dajaun eMKOCTb OJHOrO KoijaeHcaropa Ha-
pectiia, a R 1t Rogw MOXHO HafiTn mo 3akony Oma, co-
CTABHB Liefb H3 aKKYMYJsTOPa, PE3HCTOPOB, aMNepMerpa
11 BOJILTMETPA.

I romy ke 3aK/OUEHHIO MOXHO HPHATH HECKOJIbKO
M cnoco6oM. Ilpn mocsnefoBaTe/ibHOM COGAHHEHUH
PE3NCTOPOB CKJAAABIBAIOTCS HX CONPOTHBJEHHS, a TpH
N0CHE/I0BATENLHOM COG/IHHEHHH KOHIEHCATOPOB — BEJIH~
annbl, obpathHhie HX eMKoctam. HaoGopor, npu napas-
NeJbHOM COeNMHEHHH PEe3HCTOPOB CK/ALLIBAIOTCS BeJHYH-
Hbl, 0OpaTHBIE HX COMPOTHBACHHAM, 4 UPH NapaliiebHOM
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COeMHEHHH KOHAEHCATOPOB CYMMHpYIOTCH HX €MKO-
ctd. Craso GHITh, B JI060#1 KOMOHHALMK H3 NapaJJelb-
HBIX H IOCJeN0BaTeNbHBEIX coeauHeHuil Beanynna 1/C se-
JieT cebsi Tak Ke, KaK BeJHYHHA R, OTKy/Ja CHOBA BbITeKa-
eT IpesKHee PaBeHCTBO:

1 1

i 'm=R-R06ux'

108. Conporusienne R oTpeska NPOBOJIOKH, PaBHOro

10 JiJIMHE BHICOTE€ KOMHATHI, MOKHO ONpENENHTDL 110 3aK0-
ny Owma, co6paB uenb, B KOTOPOii HCTOYHHKOM TOKa sB-
JfeTCs AaKKyMYJsATOD, a BHELWIHHM YydacTkoM (Harpys-
KOif) — ynoMAHyTHI oTpe3ok. Ecam ammepmerp, BKJIO-
YEHHBIH TIOC/E0BATENBHO C HHM, NOKA3bIBAET TOK CHJOM
I, a coeuHEHHBI NapaJjJenbHo BOALTMETP PErHcTpH-
PYeT pasHocTh NoTeHHuanoB U, 1o

U L
R=Y=p ¢,

rae S — miolank NMONepeyHoro cedyenHs MPOBOJAHNKA, a
0 — YyJeJbHOE CONPOTHBIECHHE MEeAIL.

C npyroit CTOPOHbI, Maccy m 9TOrO OTpe3Ka, onpeje-
JICHHYIO B3BELIHBAHHEM Ha Becax, MOJKHO BBIPAsHTh ue-
pes ero aauny [, miomaab ceueHns S H MJIOTHOCTL MEAH
D cnenyiomum o6pazom:

m=DIS.
IlepemHozKas paBeHCTBa, NOJyYaeM:

#=lez, otkyna =71 mUjpDI.

Beauuunw I, U u m H3MepAIoTCa Ha onpITe, a 3Have-
uusg p u D Gepyres us cnpaBounnka. Takum e o6pasom
ONpeaeJsieTcs JVIMHA W WHPHHA KOMHATEI, a 3aTeM HaXxo-
JuTCeA ee 00beM.

Ecun najienne HanpsoKkenns Ha oTpesKe, paBHOM JIH-
He KOMHATBI, MaJ0 H C TPYAOM ONPEACHSCTCS M0 BOJABT-
METPY, HY2KHO BKJIOUHTL B Liellb OTPE30K, AJIHHA KOTOPO-
IO B HEKOTOPOE LEJI0Ee YHCJIO pa3d MpeBbllaerT pasmep
KOMHATB! (/1/1F 3TOr0 AOCTATOUHO YAOMKHTH [POBOJOKY
1o Jiiuge, IUHPHHE MM BLICOTE KOMHAThl HECKOJbKO
pas).
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109. M3 pemennsi npeablaylie 3ajaun CjAeAyer, u4To,
B3BECHB OTPE30K NPOBOJIOKH, AJIHHA KOTOPOrO PABHA Bbi-
COTe KOMHATBHI, H MCHOJIb3Ysi B3SITOE M3 CIPABOYHHKA
3HAYeHHE NMJOTHOCTH MEeJH, MOXHO paccyHTaTh MPOH3BE-
JeHHe JJIHHB OTpeaka Ha IVIOIajb ero NomnepeyHoro ce-
YeHHS: =

LS =m/D.

INocTeneHHo yBeqHYHBAsi 3aT€M Maccy MOABELICHHBIX
K TPOBOJIOKE THPb, ONpEeAeIHM KDPHTHYECKYIO Harpyaky
Pyp, TpH KOTOPOII IPOH30IAET pa3phiB MPOBOJOKH. Be-
JMHYHHA KPHTHYECKOH HATPY3KH NPSIMO NPONOPIHOHAJb-
Ha NJIOIAJH TTONEePeYHOro CeyeHHs NPOBOJOKH:

Py, =m,g =08,

rie ¢—mnpejaen npoyHocTH menH (cm. 3agaun NeNe 45
H 72), 3HaueHHE KOTOPOrO MOXKHO B3SITh H3 CIPaBOYHHKA.

ITepevnorkasi mocJejHHe JBa pPaBeHCTBA IMOWIEHHO,
NOJIYyUHM 110CJIe COKpalllens Ha S:

mygl =mo/D, otkyna [=mo/m,Dg.

Jlanee raknm ke oGpasoM onpeaensercs AJHHA H LA«
pHlia KOMHATEl H NOCJE 3TOr0 €€ 06beM.

IC coxanennio, JUIsl pa3iHUHBIX COPTOB MEAH Npejei
NPOYNOCTH MEHAETCss B JOBOJIBHO IIHPOKHX Npepnesax.
IMosTomy xopouie pesyabTaThl €CTh HaJEXKAA NMOJNYUHTD
JHIIb B TOM CJyyae, KOrJa HCIOJb3yeTcsl Meb, AJs KO+
TOPOI CONPOTHBJIEHHE HA Pa3pbIB H3BECTHO JOCTAaTOYHO
TOUHO.

110. Yacrora N Ouennii MeXay KaMepTOHOM H Op-
rannoii TpyGoit paBHa

N =v, —wv,

e Vi -—YacToTa 3BYKa, H31aBaeMOro KaMepTOHOM, H
v —UacToTa 3ByKa, H3/laBaeMoro oprannoii TpyGoit. Ilep-
Bas BCJHYMIA NOCTOsIHHA N0 YCJIOBHIO, TOTJA KaKk v Me-
HseTCs NpH HarpeBaunu MM OXJIAXK/(eHHH BO3JyXa B 10+
MCILCHHI,

B camom aede, JJiMHy A 3BYKOBOIi BOJIHBI, HAYIIEH OT
oprannoil TpyOn!, MOKHO BLIPAa3HTL Yepe3 CKOPOCTh pac-
NpocTpaneHiisa 3ByKa ¢ H ero 4acrory v CJeAYIOmHM 00-
pasoM:

A=c/v.
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C Apyroii cTOPOHH, A5 OTKPEITOl OPraHHOi TPYO M«
Ha BOJIHK OCHOBHOTO TOHa 3

h—ai;

rae | — panHa TpyOH. M3 ABYX moc/IefHHX PABEHCTB NO-
Jydaem:
v=c/4l. )

3ByKOBHIE BOJIHEI DacnpocTpaHsioTcs B BO3JAyXe €O
CKOPOCTBIO TOTO Ke NMOpPAAKa, KaKoi NpH NaHHOH TeMIe-
parype 06/1a1aI0T €ro MoJeKyJbl. Tak Kak KHHETHUecKas
SHEprHsA TOCHEJHHX NPAMO NPONOPUHOHAJIbHA a6COMIOT-
Hoi Temneparype T,

o2
5~

TO CKOPOCTb MOJIEKYJ U, a, CJe/loBaTesbHO, H. CKOPOCTh
3ByKa ¢ NPAMO DPONOPLHOHAJbHA KOPHIO KBaJpaTHOMY
us T:

CNVT

OTciofia OTHOIIEHHE CKOPOCTH 3BYKa € NPH HEKOTO-
poit Temneparype T k ee 3uavennio co npu 7'=0°C
paBHO

grss 1/_7'
T :

VuureiBag sanncanHoe Buime pasencrso (*), Beipa-
JKalollee 3aBHCHMOCTL MEKJY 4YacTOTOi 3BYKa, H3jaBa-
eMOoro opranHoil Tpy6oii, H CKOpOCTbIO pacnpocTpaleHns
3BYKOBBIX BOJIH, Mbl MOJKEM IEpEnHcaTh JOC/EAHEee Bbl-
pa;xKeHne B CJEAYIOIEeM BHJE:

T

Vo Ty’
rAe Vo—uacrtora oprannoii TpyGer npu 0°C, pasnas no
yea0BHIO 3anaun 440 Cu.

IozicTaBiB nosyuennoe orciofa 3HAueHHE UACTOTEI
opraHoi TpyGer npu temneparype 7 B HCXOJHOE BHIpa-
| ZKEHHE JUIsl YacTOTh GHEeHHil, moJyuaeM:
S

N=v,—v, To
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oTKyAa jist Temnepatypst T B 1aGopaTOpHH HMEEM:
T To( 2 o, (ul ),

Vi

310 Bblpameuue Jierko nposeputh. [Toacrasus N=0,
noayuum: I'=T,. ,Ileucrsmenbﬂo npu T=0°C yacrots
Kameproua M OPraHHOH TPYOH COBNAZAIOT ¥ OHEHHA OT-
CYTCTBYIOT.

111. Hago pasnoMath MOJOTHO Ha ABe uacTH. Ecin
TIOJIOTHO OBIIO HaMarHHYeHo, o6e MOJOBHHKH OYAyT B3a-
HMOZeliCTBOBATh MEXKAY COBOil.

112. Buavane cienyer onpejeinTb wmaccy m Bceil
IJIaCTHHKI. 3aTeM NPH NOMOILH YroJbHHKA HYXKHO MO-
CTPOHTb Ha Heil NPAMOYTOJbHHK C H3BECTHBHIMH CTOPO-
HaMmy, BLIPE3aTh €ro HOKHHLIAMH H ONPEAeJ]HTh HA Be-
cax ero maccy mp. Ecan miactuEKka Be3ze oaHHAKoBa
N0 TOJIUIMHE, € Macca /71 BO CTOJNbKO pa3 [MpeBHIIAeT
Maccy g, BO CKOJIBKO pa3 maouianb S Beell NacTHHKK

Gosibuie nJaouLani So NIPSAMOYTOJbHHIEKA:
my L ES
My So
Orciona
m
S=8 =, 2
my

[Mnomans Sp naxoauTest nepeMHOKeHHeM JJHH CTOPOH.

Ec/ii niacTHHKY pa3pesarb lemkedaTelbHo, CAeAyer
obpecTH ee KOHTYP KapaljalloM Ha JIHCTe KapToHa HJIM
1J0THOH GyMary, BLIpe3aTh IoJyueHHyio GHrypy u npo-
JICJIATH ONHCAlHbIe H3Mepenns Ha neii.

113. Ecan njornocets NpH 3artBepAeBaHHH yMeHbLIA-
erest, Opomiennuii B pacnjas KycoueK TOrO K€ Beliect-
pa Oyjper niasath no nosepxuoct. Tak, Hampumep,
pejieT ceOst B BoJe Jiej, Y KOToporo miorHocTs B 1,1 pa-
3a menpiie, uem y Bojbl. HaoGopor, Kycouexk TBepaoro
JKeseza TOHET B paciljlaBe, 4TO O3HA4yaeT yBe/IHYeHHE
MUIOTHOCTH JKeJie3a NP1 3aTBepAeBaHMH.

B neppom cayyae o0beM BellecTBa NpPH 3aTBEpPAEBa+
HHH pacmiaBa YBENHUHBAETCA, BO BTOPOM — yMEHbIIA-~
CTCH.

114, Paso0rLeM MbIC/IEHHO IJIACTHHKY Ha MPSIMO-<
YLOJABHIKH, KAK [0K43aHO IYHKTHPOM Ha pHC. 35, a.
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IlenTp TAKECTH NEePBOro NpsIMOYroJbHHKA GyAeT JexaTh
B Touke M,;, riie mepecekaloTcsi ero JHaroHajad. AHalo-
rHUHO HaXOAHTCH INOJOXKEHHe LeHTpa TsxkectH N; BTO-
poro npsaMoyroabHuKa. CienoBaTe/bHO, LEHTP TSAMKECTH
NIaCTHHEL JI0JIIKEH JiezkaTh Ha npsamoit M N.

My 4,
Ny Ny
Ny ny

a) ) b
Pue. 35.

Paccyxnaa nojo6ueiM ke o6pasoM, HaXoiHM, 4TO
ucKoMasl ToUKa JoJiKHa Jexath Ha npamoii MyN,, rie
My u Ny — HEHTPEI TAKECTH NPSIMOYToJbLHHKOB, OKa3aH-
Hpix Ha puc. 35, 6. Ho ecin neHTp Ta7KeCcTH OJHOBPEMEH-
110 HaXOJMHUTCA Ha JBYX NPAMBIX, OH JIOJIZKEH COBIACTb C
TOUKOIT HX nepeceuenns (cM. puc. 35, 6).

A renepn monpo6yfite, ucnoab3ys pazoGpanublii Me-
TOJ, HANTH LEHTPH TAecTel H306paKenuLx na puc. 36

Puc. 36.

TJIOCKHX (Uryp, HMeiomux (GopMy HEnpaBHIbLILIX UeThl
PEXYroJIbHHKOB.

115. [dasi pemienus sToil 3ajaud Hajo BCIOMHHTD Npa-
BUJIO JIEBOI DYKH, ¢ NOMOIILIO KOTOPOrO OINpesesercs
HanpapJeHHe CHJBIL, JeficTBylomleil Ha NPOBOAHHK C TO-
KOM B MAarHHTHOM II0Je,
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Ecan namna nuraercs nmepeMeHHBIM TOKOM, TO MOJ-
HECEHHEBI K Heil MarHHT IPHBEAET HHThb JaMIbl B KoJe-
GaTenbHOe ABH2KEHHE H OYEPTAHHS HHTH CTaHyT pac-
M/IbiBYaTEIMH. TIpH IOCTOSIHHOM TOKe HHTH GYAET BHAHA
OTYETJIHBO, TaK KaK OHA JHIIb OTKJIOHHTCS B CTOPOHY
OT HayaJIbHOTO MOJIOXKEHHS.

116. Cnegyer pasopBaTh LeNb NHTAHHS JAMIOYKH
KapMaHHOro (oHapHKa H BKJIOYHTb B Pa3pbiB I00UEpes-
HO 00e KaTyIIKH.

TokoBasi KaTyllKa HMeeT He3HauHTEeJbHOE COMNpPOTIB-
JieHHe, W TpPH ee BKJIOYEHHH B IeNb HAKaJ JaMIOUKH
npakTHdeckH He H3MenHurcs. HaoGopor, compormsie-
HHe KaTyWIKH HanpsuKeHHs OYeHb BEJNHKO, H NpH ee
BKJIJOUEHHH JlaMIIO4Ka BOOGIIEe ropeTh He GyAer.

117. ITogcoeauHHM BOJbTMETP BHauaje K Toykam A
u B (cMm. puc. 37), a 3ateM K Toukam A; u Bl, JeKalum
HeckosibKo mnpasee. Ilyctb
NOKa3aHHsi BOJbTMETpPA CO-
CTaBsAT COOTBETCTBEHHO U
nU,.

Ecan U>U,, To nerou-
HHK TOKA HaXOJAHTCS cJieBa
or Touek A u B: nokasa-
HHs BOJILTMETpA NpH mepe- B
xoae K Toukam A, u By Piic. 31.
YMEHbUIAIOTCSl 32 CUeT na-

JIeHHs1 HanpsiKeHns Ha yya-
crkax AA; u BB,.

‘Ecan U< U,, To Gatapes HaXOAHTCS B NPaBOM KOMH-
ne Jgunnn. B 9TOM ciayuae NoOKasaHHS BOJbTMETpPAa 3a
cueT najenus HanpsiyKeHus Ha TeX e y4yacTKaX yBeJsH-
UHBAIOTCS.

Ira 3ajava OJAHHAKOBO pelaercst AJs uenei nocro-
SHHOrO H NEPeMEHHOrO TOKa, HYXKHO TOJLKO BHIGPATh
BOJLTMETP COOTBETCTBYIOLIEro THNA. BaKHO TaKike, 4yTo-
OBl €ro uyBCTBHTEJILHOCTH Obla AOCTATOYHO BBICOKOII,
uToObl 3apCruCTpPHPOBATHL B OOLLEM-TO MaJloe H3MEHEeHHe
pPasnocT NOTEHINAJIOB IPH Nepexoje oT nojoxenns AB
K nogoxennio A,B,.

118. Caepyer B35ITh H3 NEPBOro ALIUKA OJAHY AETallb,
H3 BTOPOro — JBE, H3 TPETbero—TpH U TaK jajee A0
HocJIeINero, N3 KOTOPOro Gepercst AecATh JeTaJei, a 3a-
TeM B3BeCHTbL Bce Aeraju BMecte, Ecan Gbl BO BCEX slLH-
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Kax JiexaJ/ld [pPAaBHJ/IBHO H3I'OTOBJIEHHBIE Jerajid, HX

obulasg Macca okasaJjach OBl paBHOi1, nosoxum, M;. Ilo-
CKOJIBKY B 1-M fALUIUKE Kaj)kjaas AeTaJb HMeeT maccy Ha
10 r MeHbIIe MOJIOKEHHOrO, MoKazanus Becos M, GyAyT
Ha 10 n rpaMmoB meHbiue, yem M,:

My — M, = 10r.

OTC]QI(H HaxoiauMm n, To ecThb HOMep AWIHKAa C l‘)paKOBaH-
HBIMH ACTAJIAMH:
_ (Mi—My)r
L 0r

119. Ecan 144 OCBEIUEHAs HCNOAb3yeTCs NepHOAUte-
CKH paboTaiomwasi (MMIyJbcHas) Jamia, 4acToTa BCIbl-
IIEK KOTODPO#l paBHA YHCJAY 0GOPOTOB IINHHAENHA, TO /Ae-
Tallb OyAeT BHAHA BCe BPeMs B OZHOM H TOM IKE MOJIO-
JKEHHH H ee [M0BepXHOCTb MOXKHO OyJer OTYETIHBO
paccMoTpeTs, [iA nHTaHHS JaMnbl cjaeAyet HPHMEHHTDb
TEHEpaTop ¢ MJaBHOI PEryJupoBKOil 4aCTOThL.

BmecTo mMIy.JbCHOM JlaMmer M remepatopa NepeMe-
HOH 4acTOTBI MOZKHO IPHMEHHTH OOLIUHYIO APKYIO JiaM-
Ny, NPONYCTHB MAYIHE OT Hee Jy4YH uepes paiHalibHYIO
wmeJsip B KapToHHOM AHCKE, 3aKpenjaeHHoMm Ha OoCH 3JIEK-
TPOMOTOPA, CKOPOCThL BpaleHHA KOTOPOro MOMKHO Me-
HATE.

d¢dekr, npu KoTopom B peayabTaTe NPEpPLIBHCTOrO
OCBCIIECHHA TeJd, yyacTBYIOLIHE BO BpallaTe]bHOM JBH-
HEHHH, KazKyTcs HENOABH:KHBIMH, HazbiBaercs CTpOGO-
ckonuyeckuM. Hexoropuim ero mpumexennsy nocssuieHa
TaKiKe caeayiomas sajaua.

120. HaueptuM Ha KkaproHe UHPKyJem OKpY/KHOCTE
M paspexem no Heii et Hoxuuuami. Ha nosydeHnoMm
KaPTOHHOM JAHCKe HaHeceM pajHa/bHyl0 uepTy H [pH-
KJICHM IUCK K Ba/ly MOTOpa, TaK 4TO0BI MJIOCKOCTL AHCKA
OLla Nepnenjuky/sipua K Bajy. 3aTeM BKJIIOYHM MO-
TOp H HEOHOBYIO JiamMny B ceTb. B ceru nepeMeHHOro
TOKa HeoHOBasi Jiamna Benbixusaer 100 pas B CeKYHAY
(6000 pas B munyry). Ecau aa BpeMst Meay BCHBII-
KAMH MOTOD JeJiaeT POBHO ofuH 06opoT (T0 ecTh 4a-
CTOoTa Bpauenus cocrasut 6000 o6opoTos B MUHYTY),
TO HaHEcCeHHas Ha JHCKe yepTa OyAeT BHAHA BCE BpeMS
B OZHOM H TOM K€ MOJIOXKEeHHH, TO ecTh OyaeT KasaTbed,
HECMOTPSl Ha BpallleHHe, HemoABHKHOH (puc. 38, a).
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Ecan uacTtoTa BpailleHHs YMEHbUIHTCA BABOE, TO 32
BpeMsi MEKAy ABYMS BCHBIIKAMH JaMIbl BaJ MOTOpPa
COBEPUINT TOJIKO IOJOBHHY o060poTa, H uepra Oyzer
BHJHA B TIOJIOZKGHHH, JieKalleM Ha OJHOM JHaMeTpe ¢
TeM, B KOTOPOM Mbl BHAGJH €€ BO BpeMs Npeablaymie
BCNBILKH. B pesyabprare mbl yBHANM GoJiee AJIHHHYIO Yep-

Ty, IepEeceKaouyio no AuaMeTpy Bech AHCK (pHc.38, 6).
Ilpu cxopocth Bpamenns 1500 060poToB B MHHYTY OY-
JeT BHJEH KpecT (puc. 38, 8), a MPH CKOPOCTH BpaLleHHs
750 06opoTOB B MHHYTY — IBa Kpecra, NOBepHyThIe APYT
OTHOCHTEJbHO Apyra Ha 45°

ODD X

6000 3000 1500 750 o/mun
a) 8 8) 2)
Puc. 38.

JIyeT OTMETHTD, YTO°TI0OKasaHHas Ha puc. 38, a, Kap-
Tuna Gyjer 1abaioiaThesl He TOJALKO B TOM cjayyae, eci
34 BpeMsl MEXAy JABYMs NOC/eLYIOUHMH BCIBIIKaMH
JaMIuLl JHCK IOBepHeTcs: Ha ofuH o6OopoT, HO U TOrAa,
KOrjila OH CJieJaer 3a 3To Bpems 1ABa, TPH H T. A. 06o-
poros (To ecth mpu vacrore spauienns 12000, 18000
i 1. . o6oporoB B Munyry). Kapruna, nao6paxennas Ha
puc. 38, 0, Oyaer BHAHA TaKKe NPH YacTOTax BpalleHHs
9000, 15000 u T. 1. 06OpPOTOB B MHHYTY ([IHCK 3a Bpems
Mex¢y BCHLILIKAMH ycneBaer moBepHyTbes Ha 1,5, 2,6
¥ 7. 1. oGoporos). Kpeer (puc. 38, 8) MoxHO HaGJi0aTh
npi vacrorax spamenus 1500, 4500, 7500 u T. 4. 06opo-
TOB B MHUIYTY, a ABa Kpecta (puc. 38, e) —mpu 750,
9250, 3750 1 1. 1. 060pOTOB B MHHYTY. VIMes B BHAY cKa-
341H0€, CJHEAVET YBEJHYHBAThL CKOPOCTH BpalEHHs TO-
CTENEeNio, NOAX0MA K HYKHOI «CHH3Y» OT HyJIeBOii.

121, [Ipopejanre KycoukoM MeJsa BJOJb OCH Bpallaio-
merocs paja. B pesyabrare CHOXKEHHs JABYX JABHMKEHHIl
MeJopas uepra Ha NOBEPXHOCTH Bajda GyACT MMEThb BHJL
NpoCTpAHCTBEHHOIl cnupais. Pas/ielnB UHCIO BHTKOB
cnupaJH Ha BpPeMs ABHIKEHHMs MeJa, NOJYuHM CKOPOCTh
¢ Bpallenns saja.
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Hanpumep, ecau sa nartb cekyHj obpasyeTcs JABa-
JAU4Th BHTKOB, YaCTOTa BpallleHHsl COCTaBJsieT YeTbipe
oGopora B cekynay uan 240 o6/muH.

122. Coepunure Mexay coGoi ABe NMPOH3BOJILHO B3f-
THIE JKHJIBI Ha TEPBOM 3Ta’ke H HaliiuTe 3Ty napy Ha-
BepXy (A0l 3TOr0 J0CTATOYHO cOGPaTh 3JAEKTPHUECKYIO
nenb u3 Gartapeilkn, KycKa IIpOBOJIOKH, JIaMIOYKH H 3a-
KOPOUCHHBIX »kHJ). IToToM mocTyn¥ite Tak cO CJeAyIo-
wieil napol u TaK paJjee, NOK4 HE OKaXKyTCs Pa3GUTBIMH
Ha Napel BCe KU B KaOede.

B ciyyae 4eTHOro KOJHYECTBA JKHJ CJEAYeT 3aTeM
COEJIHHUTD JIBa MPOBOJA2 H3 PA3HLIX Map Ha BEPXHEM 3Ta-
JKe, a BHH3Y onpeeqnTh (Takike ¢ MOMOIIBIO DaTapeiku
¥ JIAMNOYKH), KaKHe KHJIbl 3akopoueHsl. JlaupHefixe
JIefiCTBHS OYEBHAHEL

Ecau uncnio xun B kaGeje HEUETHOE, TO HOMED UL,
ocTaBIIeHCs Ge3 mapel, ONPEEJIHTCH «aBTOMAaTHUECKHD?,
4 HOMEpa OCTaNbHBIX HAXOASITCA TAaK, KaK ONHCAaHO BbILIE
JUISE cllyuast YeTHOTro uMcd.

123. C nomoupio coefHHATEbHBIX NPOBOJHIKOB JI0-
HO/IHATE CXeMy NepeuHcJeHHBIMH B YCJAOBHH 3a/a4l NpH-
Gopamu Tak, Kak 310 nokasano Ha puc. 39. Ilockoabky

|
Kb
J

4 3}
A
-~
-
7 T~
Y
Puc. 39.

CONPOTHBJICHHE aMNepmMeTpa MaJio H NajeHieM Harnpsies
HHsl Ha HEM MOxKHO npeneGpeus, Toukn O, K 1 C B nojy-
YEHHOH CXEMe OyayT MMEThb OAHHAKOBBIC MOTEHIHAJBI,
Crajio OwbiTh, no IIPOBOAHHKAM, HX COCJAHHAIOUIHM, TOK
HATH HE 6Yulle'r. Takum oGpasowm, amiepmerp MNOKayKer
TOK, HAYILHH Yepes peancTop, BKJIIOUCHHBI MEXKLY TOU-
kamu O u T. B 10 e Bpems BOJILTMETDP I0KA3hIBAET
pasHOCTL NOTeHNHaJ0B Ha KoHuax sToro pesnucropa. Cie-
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JI0BAaTEJIbHO, MOJEJNHB NMOKa3aHHS BOJBTMETPa Ha MOKa<
3aHHs aMmIepMeTpa, NMOJYYHM CONpPOTHBJEHHE 3TOr0 pe<
31CTOpa. AHAJIOTHYHO ONPEAENISIOTCS CONPOTHBACHHS 0C+
TaJbHBIX PE3HCTOPOB.

Mo3KHO NPe/JIoKHTL H APYTHE CHOCOBb! PellenHs SToil
3ajlauH, OJIHAaKO OHH OYAyT GoJiee CJOKHBIMH.

124. HeobxomumMo GpOCHTb KaKOH-HHOYAb MPEAMET
(ecan ero He OKaykKeTcs, MOJOXKEHHE KOCMOHABTA CTaHer
TParyueckHM) B CTOPOHY, NPOTHBONOJOXKHYIO paKere.
Toraa, B COOTBETCTBHH C 3aKOHOM COXPaHEHHSI KOJHYECT-
Ba JBHZKEHHS], YeJI0BEK NPHOOPeTeT HaNnpaBJIeHHYIO K pPas
KeTe CKOPOCTh

V= :41 g,
rae M u m— wmacchl YeJOBEKa H IPEAMETa, & U — CKO-
pPOCTb 1OCJeIHEro.

ITonoGupiv e 06pa3oM, KaK H3BECTHO, ABHIKETCH
B KOCMHUYECKOM IIpOCTpaHCTBe M caMa pakera, orGpachl-
Bas NPOJAYKTLI FOPEHHs B OAHY CTOPOHY H NepeMeriasch
34 CYET 3TOro B Ill)yl'yIO.

125, 3anaune MOKHO BBIMOJHHTbL ABYMS CIOCOGaMH.
PaceMoTpuM HX HOOYEpeHO. '

a) Ilyersh na oaHy 4alKy phlYaKHBIX BECOB MOJOKe-
HO nuTepecyiollee Hae TeJo Mmaccoil 7y, a Ha BTOPYIO —
rups maccoil my. Tak Kak CIyTHHK H Bce TeJa Ha HeM
(B TOM wlC/e B3BEIUHBAEMOE TEJIO H FHPSI) HMEIOT Brpa-
BHTAIHONHOM NoJie 3eMJH OJHMHAKOBOe YcKopeHHe (He-
NPEePLIBHO «NafaloT» Ha 3eMJI0), BeChl OKaXyTCsl B CO-
CTOSINN OE3Pa3/INYHOrO PaBHOBECHSI.

OJurako paBHOBECHE HAPYWINTCS, €CJH BEChl NPHBECTH
OTHOCHTEJLHO CNYTHHKA B PAaBHOYCKOPEHHOE ABHIKEHHE.
Beab, urobul pasibiM o Macce Tea1aM cOOOUHThL OJHHA-
KOBOC YCKOPCHHE @, HYKHBI PA3HbIE CHJIbE:

Fy=ma v Fg=ma

IHerpyano g00uTbes, Bo BCSKOM clydae npHOJH3HTENbLHO,
GToOLl CTPEJIKA BECOB HE OTKJOHAJIACH OT HYJEBOro Io-
JOKENNA 0 OpH PaBHOYCKOPEHHOM ABHIKEHHH — JJIfl 9TO-
1O HYKH0, YTOOBI Macchl T€1a H THPDL GLIIH PaBHBIMH.

6) MosKIHO BOCHOJIL30BATHCS H NPYKHHHBIMH Becas
MH — anHamomerpoM. Ecii moABecHTs K HEMy HCC/enye-
MOE TEJO H NPHBECTH CHCTEMY B ABHIKEHHE ¢ HEKOTOPBIM
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NOCTOAHHBIM YCKOPEHHEeM a, TO yKasaTejib JAHHAMOMETPa
3a()HKCHPYET CHJIY
Fy =mja. %

3aTem CJeAyeT MOJBECUTL BMECTO TeJa HPIO C H3BECTHOH
Ma4CCcOif my M NPHBECTH AHHAMOMETP B JBMIKEHHE C TEM
JK€ yCKOpeHHeM a. B atom ciayuyae noxkasaHus AHHAMO-
MeTpa COCTaBAT =

y i —ma

lNogenus mocnennue nsa paBeHcrsa APYr Ha APYra
TIOWIEHHO, MOJIYYHM:

%— = -,','T:‘-, OTKyAa my =1l —Ir-‘—

HeoGxoaumoro B cayyae npyKHHHBIX BECOB PaBEHCT-
Ba YCKOPEHHH J0OHTbCA A0BOJILHO TPYAHO.

MoKHO NONBITATLCA OCYLECTBHTD €ro, Bpalian juna-
MOMETD ¢ NOJABELIEHHLIM K HEMY TEJIOM, a 3aTeM C FHpeH,
C TIOCTOSHHOH YrJIOBOH CKOPOCTbIO, AJi UEro, OUEBHAHO,
nonanobures cexynpomep. Tak uto Jyuuie, ecii 3T0 BO3-
MOZKHO, BOCIOJBL30BAThCA ABYMSA AHHaMOMETpamu: K O4-
HOMY M3 HHX NOJABECHTH Hcc/iejlyeMoe TeJjlo, a KO BTOPO-
My — THpIO M3BecTHOH Maccel; 3atem oba JHHAMOMETPA
B3ATh B OAHY DYyKy H NPHBECTH OJAHOBPEMEHHO B YCKO-
PEHHOE JBHIKEHHE.

[Ipu pemennn 310t 3ajaun Mbl MOJbL3YEMCA TEM, YTO
YCKOPEHHO JABHIKYILAsiCS CHCTeMa 5KBHBAJIEHTHA TOJIO
CHJI TATOTEHHS. DKBHBAJIEHTHOCTH IPABHTAUHOHHBIX CHIl
H CHJl HHEPUHH, AeHCTBYIONIHX HA TeJa B YCKOPEHHO JABH-
IKYLIHXCA CHCTeMaX, MoCAYKHa OJHOH H3 OCHOB TEOPHH
TATOTCHHA, PasBUTON B oOLleil TEOPHH OTHOCHTEILHOCTH
A, Bitnmreiinon (1915 r.). [Tosromy, ecin sKCHepHMEH-
TaTop HaXOAHTCS Ha KOCMHYecKoM KopabJe m/i ynpas-
JISIEMOM CNYTHHKE, AOCTATOUHO BKJIIOUHTD ABHIaTEJIH, UT0-
OBl NOABHJIACH <HCKYCCTBEHHAs CHJA TAMKCCTH» H BECH
7106010 THNA HAaYaan DYHKIHOHEDOBATS.

126. Ecan xocMuueckmii kopa6ib ABHIKETCS BOKPYT
IVIAHETDL C BBIKIIOYEHHBIMH ABHTATE/SIMU, TO €AHHCTBEH-
HOH CHIION, JeficTBYIomelr Ha Hero, sAB/sieTcsi CHAA Fipas
NIPUTSAKEHHS K [IaHeTe,

Mm
% Frpu= R
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rae G — rpaBHTalHOHHAs NOCTOsSHHas, M — Macca naa-
HEThI, /m — Macca Kopabas H R — paccrosiHHe Kopa6as
JI0 eHTpa NJIaHeThl.

ITpu HeGoabIIOK BLICOTE NOJeTa R MOXKHO CUHTATh
PaBHBEIM pajuycy IJIaHETHl (MBI nosaraeM, 4to ee opma
GaH3Ka K 11apoo6pasHoit).

Bripasnm Maccy IUIaHETHl Yepe3 ee paiuyc H Cpeis
HIOIO TJIOTHOCTD D,

M=VD=4aRD,

W MOACTAaBHM TIOJy4eHHOe 3SHaueHnHe M B mpeAbAyLLyIo
dopmyay:

Frpan = % aGRmD.

ITockoabKy KopalbJab ABHIKETCS 1O KPYroBoii opGuTe, Ha
Hero JelficTBYeT IEHTPOCTPEMHTENbHAas CcHJAa, KOTOPYIo
MOKHO NPCJICTAaBHTh B BHJE

- e U ap o ATR
I,K—.—R——m(oR—mTR,

rjae v-— JuHeiinas H © — yrJoBas CKOPOCTH ABHIKEHHS
KocMuueckoro kopa6as, T — neprHog ero o6palienns Bo-
Kpyr IJIaHETHI.

Tak Kax pPOJb NEHTPOCTPEMHTENbHON CHJIBI Hrpaer
cuJla rPABHTALMONHOrO NPHTSXKEHHS, MOXHO NPHPaBHAThH
npappie UACTi ABYX TOCJICAHHX BbIPAXKEHHH H NONYYHTH
JUISl JIOTHOCTHI

D = 3n/GT*.

Tagum 06pasoM, onpeaeans ¢ IOMOLIBIO YaCOB NEPHOML
oGpatueniisi Kopa0Jas BOKPYr INVIAHETEI, MOXCHO paccui-
TaTh € CPEHIO0 IJIOTHOCTD.

3anyileHnnie Ha KPYroBylo OpOHTY HCKYCCTBEHHbIE
cnyTHHKH 3eMJH HMEIOT OOLIMHO MNepHoi o6palleHns
oxoJ0 noayropa uacos (5400 c). IMoucraBass sTo 3Haye-
HHE B NOCJAEAHION (OpMYyJay, NOJYYHM CPEAHION MJOT=
HOCTb 3eMJn:

3.3,14

D = 7o oo e - ) - (Bdo0ey ~ 0000 Kr/m?.

Buimeamasn 17 oxrabpsa 1970 r. na KpyroByio opoHTY
pokpyr Jlyun aBroMaTHueckas craHnua «J/lysa-16»
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uuesia nepuox 1 yac 59 munyt (7140 c), oTkysa AN cpefs
ueit nioTHocTH JIyHE! nosyyaeM:

3.3,14 o .
D =57t oy rido o - 9000 Kr/’.

Ha camom e nene ninotHoctH 3emin M JIyHb! mpu«
mepHo Ha 109 Gospmre. PasHHIa NIPOHCXOAHT IO TOM
HPUYHHE, YTO CIYTHHKH OGBIYHO JBHIKYTCS JOBOJIBHO BBI-
COKO, KOrjla NPHXOJUTCA CUYNTATHCA C PA3NHYHEM MEKAY
pajuycoM NJaHeThl 1 OpOUTH. Ec/ii B pHBEIGHHYIO BhIIIE
hopmyay AJs NJIOTHOCTH NOJACTaBAAThL 3HauyeHus 7T, co-
OTBETCTBYIOIUIHE NOJIeTaM Mo OpOHTAM, MPOXOASALIHM Haj
caMo¥ NOBEPXHOCTHIO 3eMJyH (IPaKTHYECKH HeocyllecT-
BHMBIM M3-32 CONPOTHBJIEHHS Bo3zayxa) wiu JIyHwl, Ko-
TOpble paBHBl COOTBETCTBEHHO 1 wac 24

E O[Ti‘t” MHHYTEl H | "ac 48 MHHYT, TOJYyYHM
E| ooty npaBuibHBle  3HAuYeHHsT  IIOTHOCTEH
w 5500 kr/m? 1 3360 kr/m®

- | o, Jlas BEICOKO#H OpOHTE! (popMyJIa MJIOT-
| I8 HOCTH HMEET BHJL

Eliosy. 3n B9

ot D (1),

el (h — Bricora opGuret). [Tonb3yacn 510l
= (opmysioit, MOMHO MOJYYHTH TPABHJIb-
Elo—1, HBIC 3HAYEHHS IJIOTHOCTH U B cllyuyae Bbl-
CJ COKOJT OpOHTEHL.

Puc. 40. 127. INocraBum JuHelKy BepTHKAIbLHO

Ha one YepHOro MOJOTHA ¥ OCBETHM ce
NPEPLIBHCTHLIM NMYUKOM JIyuell, WAYIIMX OT JaMibl yepea
Iie/b Ha paBHOMEpHO Bpamiaiolemes AHCKe, 3aTeM or-
KpoeMm saTBop ¢oToannaparta u BRINYCTHM IIAPHK H3 PYK
TaK, 4To6bl OH npoJeres MHMo Juneiikn. Ha nojayuenionm
(orocunmke Gyjer Bujna Juneiika M pAj CBETJIBIX Iisl-
TeH, OTBEUAIOWIHX IMOJOKEHHAM Tajlaloniero mwapnKa Bie
MOMEHTEI, KOTla Ha Hero majai cser. Paccrosuisly, Iy,
ls ¥ T, I MEXCy STHMH NOJIOKEHHSIMH JIETKO OTCUNTATE
110 AeJIeHHAM Ha JuHelike (puc. 40).
ITepeoe cerioe nsarHo cooTBeTcTBYeT MOMEHTY, KO--
I/ia OT HavaJja ABHMKEHHS NMPOILIO BpeMaA fo; 3a 9TO Bpe-
M# IIAPHK yCnea npoiiTn paccrosinue

So=g*ti(2.
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(g* — ycKopenne cBOGOAHOrO Majenus Ha maamete). Bo
BTOpOIi pa3 IIAPHK 3aNeyatJieH uepes BpeMs £; OT Hauana
JIBH3KGHHS, KOTla OH MPOILEJ NyTh

8, =g*{/2.
Tperbemy NOJIOKEHHIO COOTBETCTBYET BpeMs fy W HPOIi-
JICHHBII NYTh

S, =g*3/2,

HT O. O‘IGBHAHO, 4To

I — 5y et

[s=83_31=g; H—1).

Kpowme Toro,
h=t+v 1 =t +v=1-12r,

i€ ©-— HHTEPBAJ MEeXAY JABYMfA MNOCJe10BaTeNbHbIMK
MOMEHTaMH OCBELIeHHs! INapHKa, PaBHBI NepHOLy Bpa-
LIEHHS 3JCKTPOMOTOpa.

[Tocae 3TOrO MBI MOXKEM 3anuCATE:

=% [+ — 51 =5 @5z -+,

=l 20 — o+ 0] =& @t + 3).

Buiuntasi 13 BTOPOro ypaBHEHHs MEPBOe, NoJyyaeM!
ly— 1 =g*® orkyna g*=(l,—1)/".

Beanuniet [ 0 Iy OTCUHTHLIBAIOT MO JEJNEHHAM Ha JIHHeil-
Ke, a 7 Onpeje/sieTcsi Mo H3BeCTHOH yacrore BpauleHHs
MOTOpA.

128. JlocTaToulno onpeaesnTh AHHAMOMETPOM cuiy P¥,
¢ KOTOpoIi nianera npurarusaer rupio. Torga yckopenune
CIVILL TSZKECTH g% Ha JaHHOi mJaHeTe HaXOAHM Kak Of-
Homenue

S=PX/m,

rje m— macca rupH, H3BecTHas Mo YCJIOBHIO.

129. Bocnosnb3oBaBuiich NPYXKHHHBIMH BECaMH, Clie-
Jyer nsMeputb P* — cuuy npuTsXKeHHs rupH K nJjamde-
Te. B COOTBETCTBHH C 3aKOHOM BCEMHPHOIO TSAIOTEHHS
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cnna P* Bripamaercs uepes Maccy rHpH /1, TDaBATAIHOHA
HyI0 nocToAnHylo G, Maccy miaHeTs M u ee pagmyc RI

Mm
* — G —
P*=G7.
OTCIOAa AJisl Maccel NIJIaHETEI NoJiyyaem!
P#R2
M= Gm *

G — nocToAnnas BeJHuHHA, 3HAYEHHE KOTOPON MOMKHO
B3fTb 3 CNPaBOUHHKA, P* H3BeCTHO H3 omblTa, a m H R
H3BECTHEI 11O YCJOBHIO 3afadH.

130. M3roToBHE H3 HHTH H TPy3HKa «MaTeMaTHYECKHIl
MAATHHK?, CJIE/YET ONpPeeNnThb ero nepuoj I' ¢ NoMoLbIo
cekyniomepa. Ilocie sToro H3 GopMyabl MaaTHHKA MOXK-
HO Halith g* — ycKopenne cBOGOAHOTO NaJieHHs Ha IJas
Here;

5 _ At
=7
TaK KaK AJHHa MasTHHKa [ 1o ycJIOBHIO 3a/ia4H H3BECTHA.

C Jpyroit cToponsl, yckopenne cBOGOAHOTO NajeHHs:
MOJKHO 3anucaTh, HCXOJs M3 3aKOHA BCEMMPHOrO TAIrO-
TeHnHd, caeAyiomumM o6pasom:

P* M
T

(M —macca nmanersr, P*— cuna TPUTAIKEHNHA K Tia«
Hete Tesa Maccoit m, R — paauyc mianers, G—rpaBH-
TAUHOHHAS NOCTOAHHAN ).

[lpupaBnuBas npassie 4acTi PaBeHCTB, NOJdyuaem s
MacChl MIAHETH

M=

Pajnye niawerst HerpyaHO BHIPa3HTh uepes JIHHY
C sKBaTOpa MJIaHeTHI:

"R=C/2m,

10C/Ie Yero i cpepueli nioTHOCTH D BellecTBa IJ1aHeThl

-NOJTyuaeMm: .
_ M 6ny

e W= GT°%C"*
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3uauenne noTHOCTH D MOXKHO paccynTarts, Tak Kak
BCE BE/IHYHHE! B 9TOM BbIPaKeHHH H3BECTHBL

131, [lnuny mojaBeca MOXHO OblIO OUEHHTh, CPaBHH-
Bas e ¢ POCTOM OKa3aBUIErocsi PsfOM KOCMOHABTa; OHA
OKazaJjiach PaBHOI NpPHMEPHO 1 M.

IMepuon ko/aeGaHHil, ONPEAEJNEHHbI ¢ MOMOLIbIO Ha-
coB, cocTaBu 0KoJI0 § c. ITocae sroro, mosms3ysics dop-
MyJIOH MagTHHKA

T =2 Vi/g%,

MQXKHO NOJYYHTH JUISS YCKODEHHS CBOOOAHOrO nauemm
3HayeHuHe

7 \16\1/0,

BecbMa OJIHSKOE K ToJlydaemMoMy G0Jiee TOYHBIMH Me-
TOAaMH,

132. M3roToBHB H3 NPOBOJNOKH KAaTYUIKY, -C/lEAyeT
NOAK/IOUHTL €€ KOHUBI K raiabBaHomerpy. Ecin nianera
006/ialaeT /J0CTaTOYHO CHJABHBIM MarHHTHBIM NOJEM, TO
MpH NOBOPOTAX KATYMIKH raJbBaHOMETDP 3aperHcTpHpyer
HMIYJILCH HHAVKUHOHHOTO TOKa, BO3HHKAIOIEro B pe-
3yJbTaTe H3MEHCHHS MarHHTHOro MOTOKA 4epe3 mJo-
CKOCTL KaTyuwlkH. B npununne takum o0GpasoM MOKHO
YCTAHOBHTL HE TOJLKO HaJIHYHE MarHHTHOrO MoJs, HO K
BEJIHYHHY 1 Halpap/eHHe BEKTOPA MAarHHTHOI HHAYKLHH.

Paccmortpentias naest nojio:ke#a B OCHOBY YCTPOIicT-
Ba HEKOTOPLIX THIOB MarHHTOMETPOB, NPHMEHAEMBbIX Ha
npakTHKe.

133. Hapsany ¢ 3akoHom coXxpaHnenusi KOJHYECTBa JABH-
Menns  (Mb MM  NOJb30BaJNCh NPH  PELICHHH 3ajaay
NeNe 67 1 124) npupojuble npouecch NOAYHHAIOTCS TaK-
e 3aKOHY COXPAHCHHSI MOMEHTa KOJHYECTBA JBHIKe-
nusd. B cooTseTcTBHH ¢ 3THM 3aKOHOM KOCMOHABT, Bpa-
wiaiokil B CBOMX pyKax AHCK HJH KaKoi-11n60 Apyroit
NPEAMET, N0JIKEH INOBOPAYHBATLCA B NPOTHBOMNOJIOMHOM
Hanpasjennn (ecju, KOHEUHo, OH HE BCTPEYaerT K 3ToMy
npenaTeTBHil co cTOpoHb! APyrHx Ten). Korja kocmonast
NOBEPHETCA Ha HY KHBI yroJ, BpaiueHHe HYXHO Mpekpa-
THTb.

Hy, a ecan Hukakoro mpeamera y KOCMOHaBTA He
oxasasioch? B 3TOM c/lydyae 3aKOH COXpPaHEHHs KONNYecTsa
JBHIKCHHSA 3anpeliaer eMy H3MEHHTb YHC/CHHOE 3HAUCHME
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H HanpapjleHHe CKOpPOCTH (OTHOCHTEJNBHO  paKeThl,
HalpHMep), OJHAKO 3aKOH COXPAHEHHS] MOMEHTa KOJH-
4ecTBa JABMIJKEHHsl HE MCKJIOYaeT BO3MOYKHOCTH H3MeHe-
HHf €ro opueHTaumu. g noBopoTa KOCMOHaBTa, CKa-
7EM, B HalmpaBJEHHH YacoBOH CTPeJKH (ecau CMOTpeTh
Ha HEro «cBepxy») eMy AO0CTaTOYHO NpojeaaTh CJeayIo-
HHH UK ABUZKEHH: BHITAHYTH NPABYIO PYKY B CTOPOHY;
34TeM BLITAHYTbL ee, He crubas, BIepej; NPHKaTbh KIpy-
Jii; CHOBA BLITSIHYTh B CTOPOHY H TaK jaJee.

STa 3ajlaua HanoMHMHAeT 3HAMEHHTYIO 3ajayy O Ia-
jaiouieit xomke, Kak H3BecTHO, KolIKa o0Jajgaer Iopa-
SUTEIBLHOI CNOCOGHOCTBIO MPH3EMJIAThCA Ha JalKH Aaxke

TS ——— e Uabwetalt o

) )

—;C"—__:'ﬂ?—‘
Oy 0 Iy
4) )
Puc. 41.

B TOM cayyae, ecJAH oHa Hauaja Najath CHHHOH BHH3.
«3aMenennasn»  (npaBuabiee — yckopennasl) —chemka
HOKA3LIBAET, YTO B MOMEHT [ajileHHsa KOlIKa HaunHaer
OBICTPO BpallaTh XBOCTOM, B PE3yJbTaTe Uero ee TyJo-
BHIIE IOBOpayuBaercs B IMPOTHBOINOJOZKHYIO CTOpPOHY.
Bpamenne xpocra npekpamaercsd, Korja Janki OKazbl-
BalOTCs BHU3Y.

YOeAUTeNLHO HAMIOCTPHPYET BO3MOMKHOCTH TIOBOPOTA
KHBBIX OPranuaMoB Ge3 moMOLLH M3BHE CJEAYIOUIHH 11po-
cToli npumep.

[Myers B npocrpancTse, BHITAHYBIINCh B HATPABICHHI
QO,, pacnosaraercs cnupoii Beepx 3mes (puc. 41, a).
S3aKOHEI IPHPO/ALI H CTPOEHNE Teja He 3anpeuaoT eif 3a-
HSTD 10JI02Kenne, nokazannoe na puc. 41, 6. Ilocie s1o-
I'0 OHAa MOZKET, NoBOpayuBas NepepHion H 3a/iHI00 YacTi
TYJOBHILA B Hanpap/eHHsX, yKazaHHbIX CTpPEJKamMH, Ine-
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pesepnyThea Gpioxom BBepx (puc. 41, 8) u 3atem BHITS-
“HyTbest BROJIL nipamoii OO0, (puc. 41, ¢). B pesyabrate
3TOif 10C/Ae10BaTeIbHOCTH ABHKEHHI OHA" 1€HCTBUTEIBHO
TIOBepHETCs1 BOKPYT cBoeil NpoaoJbHON ocH Ha 180°
(TTpuyep, KOHEUHO, HCKYCCTBEHHEIH, TaK KaK 3Mesl O6bIU-
HO JBHIKETCSl MO 3eMJIe H HCMOJb3YeT JJIs MepeBopaunBa-
HHS cnapl Tpennsi. OfHako, OKa3aBIUHCh B BO3AYXe —
Benovunte Yyka us «Ilecin o Coxoae» M. Topbkoro,—
OHa Moryia Obl MOCTYMHTb TaK, KaK CKa3aHO BLIIIE.)

134. JKutenn Besepwt moram Gbl J0rafaThcsi O Bpa-
LIeHHH CBOEJi MJaHeThl H YCTaHOBHTbL HampaBiieHHe Bpa-
LIeHH s HECKOJLKHMH CIOCOGaMH.

Moo Gelio Gbl, Hampnvep, H3yYHTh TOBeAeHHE
MaaTHHKa. B 1851 r. ncnonb3oBad MasTHHK JUIs JlOKa-
3areqabeTBa Bpamenns 3eman (Gpanuysckui dusuk JKan
Bepuap Jleon dyxo. Ilpeanaznauenypie AJs 3TOH UeNH
MaATHHKH NpeAcTaBiasiior co0oil MacCHBHBIH TIpy3 Ha
JVIAHHOI NPOBOJIOKE B HECKOJBKO JeCATKOB METPOB (ca-
MBHT JHHHBIE MasiTHHK B Mupe — 98 M — yCTaHOBJEH
B Heaakienckom codope B JIeHHHrpajie; MasiTHHK CaMOr0
Dyko, coopyxennpii B [Tapuxckom I[lanreone, Hmen
Jutaiiy 67 m); rpys ykpemiasercs: Ha olope ¢ NMOMOUIbIO
Kapaanosa nojseca WIH FOPH3OHTAJNLHOTO MOALIHIHHEKA,
JLA101IEr0 BO3MOXHOCTL KAYanHs MasTHHKA B JTI060 Bep-
THKaALION miockoeT. B pesyabrare Bpaiiennst 3emJn
IJI0CKOCTH Kauainus MasTHHKA MeUICHHO TTIOBOPAYHBaeTcs
OTHOCHTEIBHO YKasaTeeil Ha 3eMHOIi MOBEPXHOCTH.

Jeiictsyionne na rpys MasTHHKA CHJb NPHTSKEHHs
K 3ewmjie 1 HATAMKEHHMS HUTH JIe)KarT B JUVIOCKOCTH Kaya-
HHg 0 HE MOTYT BhI3BaThb ee noBopoT. C TOYKH 3peHHs
BlHeseMIOro nabaiojaTesisi BpalleHHe IJIOCKOCTH Kava-
1 00haeHgeres: BpallelieM 3eMHol NOBEPXHOCTH BMe-
CTE ¢ YKasaTeasiMi, OTHOCHTEJILIO KOTOPBIX Onpejesnser-
cs1 noJiozkenne sroit miockoern. Ha moaioce 3eman, rie
IJIOCKOCTh Kauanus coxpanser HeH3MEHHBIM TNOJIOKeHHe
OTHOCHTEILHO 3Be3/1, HabJojlaTelb Ha 3eMHON MOBEPXHO-
cTi BIIe] Obl BpalleHHe IVIOCKOCTH KauyaHHs ¢ yIJIOBOM
CKOPOCTBLIO, PABHOIT YIJIOBOIl CKOPOCTH BpalleHHst 3emilH,
HO HANPABACHHON B NPOTHBOIO/OMKHYIO CTOPOHY.

B Touxax, pacnoJoKeHHBIX MeXKAy TNOoJIocaMH, MJI0-
CKOCTL KauaHnus MasfTHHKA, NPOXOAALIAs yepesd JHHHIO
0TBCCA, HE MOMKET COXPaHATb IOCTOSIHHOE MOJOKEHHE OT-
HOCHTCJIBIO 3BE3J, M B HEKOTOPOIl CTEIENH, 3aBHCsLIei
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OT WHPOTEH, yuacTByeT BO Bpaumenun 3eman. CoorBerct-
BEHHO IJIOCKOCTh KayaHHsi MasTHHKA BpallaeTcs OTHO-
CHTEJbHO yKasaTejedl Ha 3€MHON IOBEDXHOCTH MeHJIeH-
nee. Ha sxBaTope sppext 0TCYTCTBYeT BOOOILE.

Bpanienne miockocTH Kayauusa MaaTHHKa OyKO MOK-
H0 OOBACHUTL H C TOUKH 3PEHHS HabJI0JaTels, HaX0As-
merocs Ha 3emue. Jasg 3TOro HeoOXOZHMO HpHBIEYb
K paccmoTpenuio cuinl KopHoanca, ¢ KOTOPLIMH Mbl BOEp-
Bbl€ BCTPETHJIHCh B peulenun 3anauyn Ne 63.

Bropoii BapuauT pemieHHsi NPEAJOIKEHHON 3ajaun
npejycMaTpHBaer npHMEeHeHHe THPOCKONna — GLICTPO Bpa-
IAIOWIErocs MacCHBHOIO BOJIYKA, YCTaHOBJIEHHOIO B Kap-
JIaHOBOM TOJIBECe.

Ecin nenTp TiKecTH THPOCKONA COBNaJaer ¢ LeHI-
POM TOJBECA, a CHJBI TPEHHS NPaKTHYECKH OTCYTCTBYIOT
(TaKoif THPOCKON HA3BLIBAETCSI YPAaBHOBEIUICHHBIM HJH
cBOGOJIHBIM), €ro-och OyJAEeT COXPaHATL HeHsMeHHOoe Ha-
NpaBJEHHE 110 OTHOIIEHHIO K «HENOJBHIKHBIM» 3Be3JaM.
B ciyyae Hecopmajenusi LEHTPA TAXKECTH THPOCKoONaA
€ FeOMETPHYECKHM IEHTPOM MOJBeca Och THPOCKONA Ha-
YMHAEGT ONHCEIBATL B IPOCTPAHCTBE KOHYC (3TO sIBJCHHE
naswiBaeTcs npeuneccueii). Jasg rupockona maccoii 1 Kr,
Bpamapmerocs c-uacroroit 30000 o6/mMum, cMmemenye
HEHTPA TAXKECTH Ha | MKM BBI3BLIBACT IIPEIECCHIO CO CKO-
pocTpio okosio 1 rpapyca B uac. Tax xak 3emus Bpa-
IAeTesl €O 3HAuMTeNbHO GoJblIel YrioBoii CKOPOCTHIO,
15 rpajycoB B uac, nojgoGHLIM THPOCKONOM JierKo o0Ha-
pyxuTh (axr Bpauenus 3eMJaH, Kak 370 u ObJIO Blep-
Bble cnenano B 1852 r. tem ke dyko. Pasymeercs, yem

" MEJJIEHHEee BpalleHHe TJIAaHeTEl, TEM TOUuiee JOJKeH
ObiTh cO6anancHpOBaH THPOCKON H TEM MCHBUIE JOJKHO
GHITh TPEHHE B OCsAX NOjBECA,



TMPUTIOMEHUA

I. OCHOBHLIE ®U3UYECKWE NMOCTOAHHBIE

CxopocTs cseta B Bakyyme =2,998 - 10% m/c
I'pasutaunonsas nncro.mmaﬂ G =6,67- 1071 m3/(kr.c)
Yucno Asoraapo N, =6,02- 102 monp~t
YHHBepCANbHAA ra30Bas MOCTOAHHAS k=8.3l /(K - M0/1b)
Hopwmaasnoe arsocheproe pasaenue py=1 atm=760 sy pr.

cr.=0,1013 MIla

)CTH  BO3AYXa NPH HOPMadb- Dy=1,293 kr/s®
JIoBHAX

[Taoth

Besmunia snementapHoro sapsaa e=—1,60. 10712 K
MarsuThnas 10cTosHHaN 1= 1,26+ 1078 I'/st
DaeKTPHUECKAS TOCTOAHHARA g,=18,85- 10712 O/nr
Macca NOKOs 31eKTPOHE ¢ 1o =9;11 <1034 ke
Macca roKos npoToHa nmy=1,67 - 107 gr
TMocrosnuuan Ilaauka h=06,63-10"% Jlk-c
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il. TEMMNEPATYPA KUMEHMS BOALI
MIPH PA3NIMMHOM BABNEHWM

P> MM DT. CT. t,°C P> MM pT. CT. 105G
710 98,11 750 99,63
720 98,49 760 100
730 98,88 770 100,4
740 99,26 | 780 100,7
|

1il. 3ABACMMOCTb CKOPOCTH 3BYKA B BO3JAYXE
OT TEMIMEPATYPLI

t, °C —20 | —10 0 10 20 30 40

¢ M/e 819 | 325 | 832 | 338 | 344 | 349 | 354

IV. 3ABUCMMOCTb YCKOPEHMA
CBOGEOAHOro NAZEHWA HA YPOBHE MOPS
OT FEOTPAMMYECKON LUMPOTEI MECTA
(3a enopmasibHoes yckopenne cBoGOAHOTO MajCHUs TPHHHMACTCS

Besnynna 9,80665 m/c%; TakoBo mnpmMepHoe sHauenue g Ha ypophe
MOp# B GOJbIIHHCTBE Touek ¢ reorpaduueckoii mwmpotoii 457.)

¢, rpan 30 40 50 60 70

g cm/e? 979,3 980,2 981,1 981,9 982,6
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V. HEHOTOPBLIE CBOVICTBA BELLECTB,
YNOMMHAEMBIX B 3AJAYAX

i ¥
Beweerso | 10T | Senie na | conporia: Kg‘yﬁﬁg- e
[10% Kr/r'd“ pa:}’f;”’ w’_'f‘g’ﬁ:h, CONpPOTHB- 9“,::7{2';"?‘
104 K24
Bona 1 = o - —
Jlen 0,9 - - - =
Pryts 13,6 —_ 96 9 1,03
Crekiio 2,6 = s g a8
Amoyunnit 21 100 25 45 0,09
Jlatynn 8,5 200 8 10 —
Meap 89 245 17 43 0,33 man
0,66
BUIR 71 160 60 37 0,34
Craan 78 600 12 62 0,19 nan
(#e1eso) ) 0,29
VI. TEMMOBLIE CBOMCTBA BELL[ECTB..
YNOMMHAEMBIX B 3AJAYAX
Kospdpuunenr Yaenbnas
beweeno | sehieit e | At | e
nust, 10-6 K=t KL/ (ke K) KJDK/KD
Bona — 4,2 —_
Jlen 276 2,1 330
Prytn — 0,13 12
Crekao 9 0,84 —_
Amomuniii 26 0,88 380
Jlatyun 19 0,39 —_
Mejp 17 0,38 180
g 29 0,39 115
Cranb (xe1e30) 11 0,46 210
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Vii. BAHERLLUME ESUHUULI MEXAYHAPOAHON

CUCTEMBI [CH]

Beamuiua e;\u||u’|12|3r;xnsl::éepmum Osg’:::::.
Y eI
OcHoBHBE
Jlanua Merp M
Macca KHJIOT PaM>t Kr
Bpenst CeKyHaa c
Ciaa 91eKTPHUCCKOr0 TOKa ammnep A
Tepwc Kast patypa| KelsBui K
Ciaa cpera Kanjena KA
[KoAHuCCTRO BellecTsa MO/ MOJb
Honoanureabnue
Tlaocknit yroa paauas paa
Tenecuuit yrou cTepaanan cp
Tipoussoanse

Taouan KBaJIpaTHBI MCTD mt
O0bem KyGHYEeCKHil MCTp 3
Ckopocts 5 METp B CeKyHay ' m/e
Yacrora repi I
Yacrora ppates CeKYHAA B MHHYC
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VIll. CBEAEHMSA M3 MATEMATHUKM, MONE3HLIE
MNPH PELLEHMM 3AAAY

1. Hpoussodneie nponopyuu

a) Ecan
LA
b
TO
axb ¢xd, axb_ cxtd atb _ctd
PR e o T o=
(ks = cn am-+-bn__ cm--bn
pm dam H ap+bq o cp+bq Y
6) Ecan
B Bl Ve [ e
by bs. = 0p - ebai
TO
ait+ayt..+a, G @G G,
biFbattby b b by’
pay"+paaf +...+-puay o ap
P pabT - b pab BT b

2. ﬂpu6mu/£(‘/il{blc pasercmea, cnpasedausble npu  MaaoM  8Hade-
Hun x (x << 1),

a) (1 xx)P=1 + nx,
OTKY/a, B YACTHOCTH, NOJY4YaeM NMPH PasHBIX 3HAYCHHAX ni

1

n=—1: -—]i_—x—:elix;

n=1/2:  VTE% =125

1 x

ne=—1/2; ————==1F 5.

Vizx 2

6) sinx~~igx=~=0; cosx=sl,
nan GoJiee TOUHO

- Lo X0 o X
i X = X — =} lgx~x+—3-, cosx=1 5

(npepnosaraetcss, uTo X B STHX (OpMYJax BhIpaxeH B pajHAHHOl
nmepe).
B) e¥==1-4-x.
r) In(l4x)=~x
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3. SHaueHun cunycos u inaHeercos dia yeaos 1—90° 7)

¥) sin 0°=1g 0°=0.

a sina tgo a sin @ g o
1° 0,0175 0,0175 22 0,3746 0,4040
2 0,0349 0,0349 23 0,3907 0,4245
3 0,0523 0,0524 24 0,4067 0,4452
4 0,0698 0,0699 25 0,4226 0,4663
5 0,0872 0,0875 26 0,4384 0,4877
6 0,1045 0,1051 27 0,4540 0,5095 -
7 0,1219 0,1228 28 0,4695 0,5317
8 0,1392 0,1405 29 0,4848 0,5543
9 0,1564 0,1584 30 0,5000 0,5774
10 0,1736 0,1763 31 0,5150 0,6009
11 0,1908 0,1944 32 0,5299 0,6249
12 0,2079 0,2126 33 0,5446 0,6494
13 0,2250 0,2309 34 0,5592 0,6745
14 0,2419 0,2493 35 0,5736 0,7002
15 0,2588 0,2679 36 0,5878 0,7265
16 0,2756 0,2867 87 0,6018 0,7536
17 0,2024 0,3057 38 0,6157 0,7813
18 0,3090 0,3249 39 0,6203 0,8008
19 0,3256 0,3443 40 0,6428 0,8391
20 0,3420 0,3640 41 0,6561 0,8693
21" 0,3584 0,3839 42 0,6691 0,9004
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Mpononxenne

@ sin o tga a sin o tgo
43° 0,6820 0,9325 67° 0,9205 2,356
44 0,6947 0,9657 68 0,9272 2,475
45 0,7071 1,0000 69 0,9336 2,605
46 0,7193 1,036 70 0,9397 2,747
47 0,7314 1,072 71 0,9455 2,904
48 0,7431 L111 72 0,9511 3,078
49 0,7547 1,150 73 0,9563 3,271
50 0,7660 1,192 74 0,9613 3,487
51 0,7771 1,235 75 0,9659 3,732
52 0,7880 1,280 76 0,9703 4,011
53 0,7986 1,327 71 0,9744 4,331
54 0,8090 1,376 78 0,9781 4,705
55 0,8192 1,428 79 0,9816 5,145
56 0,8290 1,483 80 0,9848, 5,671
57 0,8387 1,540 81 : 0,9877 6,314
58 0,8480 1,600 82 0,9903 7,115
59 0,8572 1,664 83 0,9925 8,114
60 0,8660 1,732 84 0,9945 9,514
61 0,8746 1,804 85 0,9962 11,43
62 0,829 1,881 86 0,9976 14,30
63 0,8910 1,963 87 0,9986 19,08
64 0,8988 2,050 88 0,9994 28,64
65 0,9063 2,145 89 0,9998 57,29
66 0,9135 2,246 90 1,0000 (e}
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W3JATENLCTBO «HAYKA»

Taasuas pepakuus
DH3NKO-MaTEMATHUECKOH JiHTepaTypbl

117071, Mocksa, B-71, Jleuuncknii npocnexr, 15

FOTOBUTCH K TIEYATH B 1979 TOAY

Byrukos E. U, Buxos A. A, Konaparbes A. C,
@usuka B npuMepax u 3agauax (4,7 NOCTYNAIOUWNX B BY3LI).

Kinra saiuvaer npoMesKyTOuHOE NOJMOKeHNe Me#Ly yueltn-
KoM (uzuky ¥ cGOPHIKOM 32134 B ABAAETCA JIOTHYECKHM NPOJLOJI-
wennem «@usukny (145 NOCTYNaoWHX B BY3b) TeX iKe aBTopos,
poienwed B 1978 r, Lesib ee — nayunts upTaTensn paccymaathb,
HAXOANTH OTBETHI HA HOBLIC BONPOCH!, OTHOCALLIHECS K H3BECTHON
emMy o0Gaacti, A0BecTH ero Ao rayGoKoro NOHHMaHua CyTH pac-
cuatTpusaeMbix asaennii. Kaacawii npumep nan sajaua — 3710 10-
BOJL JUI CEPLe3Horo W rayGoKoro, mycTh MHOPJAa 1 COBCEM KpaT-
KOro, pasrosopd o (uanke. %

Kunra paccuwrana na ywamuxea cTapuimx xaaccos cpejeit
HIKOJLL, HHTEepecylomnxes (Guankoil, yuauinxca Quanko-maremari-
HECKHX WIKOJ, caymaTeseil NOATOTOBHTE]LHLIX OTAcjenuil nyson,
AGHTYPHENTOB W JINIL, 3anuMalolnxea camooGpazopaiiem. Moxer
OLITh MOME3HA yunTennM (GUanki cpeanix UKo, NpenoianaTenam
NPO(ECcCHONANBHO ~TeXHHUCCKUX YUHINIL 0 TEXHHKYMOB, a TaKike
CTY/ICHTaM BY30B, 0COGEHHO NEAarorHueckx cneunanbiocreit.

Ipedsapureaviote saxasvl na dannyio Knuzy npunumaor Ges

oepanuienus macasunot Knuzoropea, Axademcnueu u llenrporo-
ONKHu2t.




