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NPEJMCJIOBUE K TPETBEMY H3JIAHHIO

[Tpeniaraemplii c6opHUK coseparut oxkosto 2000 3ana4 ¢ ykasanHsSMU
Jus1 pelLieHHs1 HanOoIIee CIOMKHBIX U3 HUX. JI0CTaTOuHO WUMPOKHIT BHIGOP
3a7a4 KaK 110 TeMaTHKe, TaK H 10 CTeNeHH TPYAHOCTH JAeT BO3MOXKHOCTh
HCTOJIb30BaTh 3TOT 32[aYHMK, KaK I8 QU3HYECKHX, TaK H s
HHXEHEPHO-TEXHUYECKHX CNELMATBHOCTE | By30B.

JIns yno6CTBa 4 SKOHOMHH BpeMeHH YUalluXCsl B Hauasle Kaxaoro
naparpada JaeTcst CBOJKA OCHOBHBIX (JOPMYJT Ha COOTBETCTBYIOLLHI
MarepHa. DopmyJiel NpUBesieHsl, KaK NPaBUIIO, 6€3 NOAPOGHLIX MO0-
SICHEHHUH! NPEATIO/IaraeTcsl, YTO CMBIC/ BXOMAIUMX B HUX BEJHUHMH YIKe
H3BECTEH CTYAEHTY, IPHCTYMAIOLIEMY K pellieHHio 3azay. [loscHenust
JaHbl JIHLIb B TEX CJIy4asix, KOrAa 10 TeM HJIH HHBIM NPHYHHAM MOTYT
BO3HHKHYTb HEeIOPa3yMeHHS.

Bce opmy.iet B ocHoBHOM TekcTe M 0TBeTax npuseaeks B CH, 3a
HCKJIIOUEHHEM YacTH 6, Iie HCII0/Ib30BaHA U rayccoBa CHCTEMa. I/ch;m-
HbIe JaHHBIE H YHC/IOBLIE OTBETHI JAHHL C Y4€TOM TOYHOCTH COOTBETCT-
BYIOLUHX BEJIHYMH H PABHJI JEHCTBHI Hazl IPUO/IHIKEHHBIMU YHCIAMH.,

B kou1te c6opHika 1aHa cBoiKa OCHOBHBIX (PH3HYECKHX KOHCTAHT
H CNIpaBOYHbBIE TAOJHLIL.

Ha,aal?{ ;;o;/lggzﬂ?‘méu oc:gg:;;;;:ﬂa :Céopmma 0CTajach TOH e, UTO H B
HETOYHOCTH H on.eanKu l[odasne:g TJBJIBHH o nooma: taG e
EDrromee - Lo €CKOJIBKO 110JIe3HBIX TaOJIHIL B
coo é\H?;?Iﬁ gbxpax(aeT 6/1aronapHoCTh BCEM YHTATEJISIM, KOTOPhIE
BOH 3aMeYaHHs 10 OTACJbHLIM 330a4aM ¥ TeM CaMbIM
CocoGCTBOBAIH YJTydLIEHHIO CGOPHHKA. '

H. Hpodos
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HECKOJibKO COBETOB MO PELIEHHIO JARAY

1. Tlpexpe pcero O3IRAKOMbTECH ¢ TaGaHIAMH NPHIOKEHE:, TaK
KaK peilieHue MHOTHX 3ajau Ge3 HuX nHeposmoxno. Kpowme Toro, conep-
Hauuica B 3THX Ta6iHUaX CIpaBoyHH} MaTepHasd 3HauMHTENbHO obner-
4yuT Bawy paboTy H C3HOHOMHT BpEMS.

2. TpucTynas K pewicHHIO Saja9H, XOPOIIO BHUKHHTE B €€ CMBEICH
M NOCTauOBKY BORPOCA. YCTaHOBHTE, BCE AU JaHHue, HeoGXOLUMEIS
ANA peledns 3aAaun, NPHBeACHE. HelocTaomue JanHbIC MOXKHO RaHTH
B tabauuax npunoxenxs, Ecap nosmoaser XapaxTep 3ajasd, ofssa-
TeNLHO CAeAiTe CXEMATHYECKHA PHCYHOK, NOACHAIOMHE e CYIHOCTh, —
8T BO MHOTHX CAYY8AX PEIKO O6JEriaeT KaK NOMCK PeIieHHR, TiK B
€aMo PpeicHHe,

3. Kamayio sazauy pewaiite, KaK npasuio, B ofmem puke (1. e
B GYKBEHHEIX 0603HaUYCARAX), TAK YTOSH HCKoMAs BesnunHa Oia BHpa-
MeHa uepes sajenmme Beauuunhl. Pemenne B ofmeM Buje npupaer
OKOHYATEJLHOMY PE3YAbLTaTY 0co6YyI0 HEHHOCTH, HOO MO3BONRET yeTa-

" HOBHTH ONPEAENERRYIO 83KOHOMEPHOCTh, NOKA3LIBAIOIYIO, KaK SaBHCHT
HCKOMas BENHUHHA OT 84AaHHLIX Beauuuu. Kpome Toro, OTper, nOay-
YenHnili B OGWeM BHAE, NOSBOJAET CYZHTh B 3HAYHTEABROR CTENEHH
0 NP2BHALHOCTH CaMOTO PeIlEHRA (CM. CAERYIOmRit NYBKT).

4. Noayunp pemenne B ofines Buie, NPoBePbTE, NPEBKALHYIO AN
CHO HMeeT Pa3MepHOCTb. HeBepuan PasMepHOCTh €CThb ABHEH NPHSHAK
ownbounocTy pemenna. Ecin Bo3MOMHO, HCCAeAyHTe NOBEAeHHE pe-
WesEs B NpeleNbHEX uacTubix caysasXx. Hanpumep, xaxofi Cu BHA
HE HMeJO BHPaMenne ANA CHAH TPABHTAUHOHHOTO B3ANMOACACTBAA
MeMLYy LBYMS NPOTAMEHRHMH TeJNaMi, C YBEIHYEHHEM pPacCTOSHUA
MeXAY TeNaMH OHO JONMHO HENDPEMEHHO NepexciiTb B HSBECTHHH
3aKOH B3aKMOAEHCTBMSA TOUGUHBIX Macc. B NpOTHBHOM cayyae MOXKHO
cpa3y YTBEPHKAATH! PEUICHHE HEBEpHOe.

B. TIpucTynas K BHUMCRCHHAM, NOMHHTE, YTO UHCAOEHIC SHAUCHHA
GHIHTECKHX BEHUHH BCETfa RBAMIOTCA mpuOaRKennuMi. TlosTomy
NpY pacyeTax PyKOBOACTBYMTECH NpapMAaMH JAefictBril ¢ nprGARKeH-
BHMHA YBCIaMM. B YacTHOCTH, B TMONYYCHHOM 3HaYEHHH BHYHCICHEOR
BEJNUKHL HYXHO COXPaHHTb NOCJAEXHEM TOT 3HEK, €AMHHUA KCTOPOro
ele NPEBHIIAET NOTPEMROCTh 9T0f Beawsunbl. Bee caepyomue undpH
Hajlo OTOPOCHTD.

6. Tlonyump umCACBOR OTBET, OLEHRTE €IO NPaBAONCACGHOCTH.
TaHaa OleHKa MOMET B DS CAyuaes oCHapPYXHUTh OWHEOUHOCTL nOAY-
YeHHOTO peaynbTaTa, TaK, HanpHuep, ASAbHOCTL NoJeTa CpoEHROro
2ENOBEKOM MHAMEA HE MOMET GRiTh NOpARKZ | KM, CKOPOCTH Telid He
MOMET OK23aThcn Colblue CHODPOCTH CBETA B BSKYYME B T. I.

Yaecry 1

GUSUYECKHME OCHOBbI MEXAHUWKH

1.1, KunemaTrra

@ Bexropil 06oanagedbi JKHPHbIM lipudToM (r, v, a), a ux MoayH —
ceetapiM mpudroM (r, v, a). 1)
@ Cpenuve BEKTOPH CKOPOCTH M YCKOPEHHA TOUKH: .
WD =Ar/Af, {ad>=Av/Af, (1.1a)
rae Ar—nepemetienue (MpUpAlEHHE DafMyC-BeKTopa).
@ CxopocTs B YCKOpeHHe TOUKI:
v=dr/df, a=dv/dt. (1.16)
@ YckopeHHe TOWKH. B NMPOEKUMAX HA KaCATeNbHYIO. H HOPMaTs K
TpACKTOPHH! :
ay = dug /di, ap=v¥R, (1.1s)

. rae R-— pansyc KDUBH3HH TPaeKTOpHHM B JaHHOH Touke.

@ [llyts, npoiliseHnnff TOUKOH! _
s=§ua, : (1.1r)

Tae U~ M0odYab CKOPOCTH TOUKH.
@ YrioBhle CKODOCTb H yCKOpeHHe TBepHOro tela:

w=dg/dt, B=de/dt. (.1
@ Crsasek Mexay NuncfHLMU ¥ YIVIORBIME BeNHYHNAMHL
v=lwr], a,==6*R, a;=Pp;R, (1.1g)

The I— PANHYC-BEKTOP PACIMATPHBAEMOH TOUKH OTHOCHTELHO NPOHIROMG-
HOR TONKH OCH BpaiueHdfd, R-— paccrosHKe OT OCH BPailleHHd.

1.1, Karep, gBurascs BHH3 1o pere, oGOTHa MIOT B NYHK-
T¢ A. Uepes tv=60 muH nocsne 3TOrc OH MOBEPHYJ OOpatHO
H 3aT€M BCTPETHJ IJIOT Ha paccrosuud [=6,0 KM HIKe NYHK-
Ta A. HailTi CKOpOCTb TeueHHS, €Cc/H NMPH ABHXKEHHH B 060UX
HanpaBAeHHAX MOTOp Karepa paboraji OAHHAKOBO.

1.2. Bce 3se3gpl, B WaCTHOCTHM M HekoTopas 3me3sa N,
yaansiorcs or CosHIa €O CKOPOCTSMH, NPONOPLHOHAILHLIMH
HX pacctosnuio Xo Hero. Kax Gyner BhIrIAzeTh 3Ta KapTHHA

. C «TouxH 3peHus» 3pe3mnl N?

-1.3. Touxa npoluna NONOBHHY NYTH CO CKCPOCTHIO Uj.
@ ocTaBluelics YacTH NYTH OHA YIONOBHHY BPEMeHH JBHIafach

7



€O CKOPOCTRIO U3, & NOCMEAHUHA YHaCTOK MpPoHlIa €O CKOPOCTHIO
v,. HafiTn cpeanioo 3a Bce BpeMsl ABHKEHHS CKOPOCTb TOYKH.

1.4. Touka fZEMXeTcA no npAMofi B oauy cropony. Ha

puc. 1.1 nokasan rpadbuk npofifieHHoro €0 NyTH S B 3aBHCH-
MocTH ot BpeMenu f. Hailith ¢

EX NIOMOGIIBI0 3TOrO Tpaduka:

gloL a) CpeAHIOI0 CKOPOCTH TOY-
KH 3a BpeMA JIBHIKEHHS;

6) MaKCHMatbHYIO CKOPOCTh;

B) MOMEHT BpemeHn %, B
7/ , KOTOPHIl MI'HOBEHHAas# CKOPOCTb

; paBHa CpelHel CKOPOCTH 3a

/ nepesie f, CEKyHE. -
x 1.5. Ope uactuups, I u 2,
JBHXKYTCH C NOCTOSHHBIMH CKO-
0 70 70 &g POCTAMH Vi H Vj. HUx pamuye-
BEKTOPHl B HaYasIbMblii MOMEHT
Pae. 1.1 ' paBHEI Iy H ry. IIpH Kakom co-
OTHOIICHHH MEXJAy STHMH ue-
THIpEMSE BEKTOPaMH YaCTHLHI HCNLITAIOT CTOJNKHOBEHHE JpYr

¢ Apyrom?

1.8. Kopalab nBiKercsi MO 3KBATOPY Ha BOCTOK €O CKO-
pocthio ¥,=30 Kkm/4. C loro-eoctoka nof yraom ¢=60° x
9KBATOPY AyeT BeTep €O CKopocThio v=15 km/u, Hafitn cko-
DOCTh U’ BETPAa OTHOCHTENbHO KOpaGaa H yron @' Mexay
SKBATOPOM M HanpasJeHHeM BETPa B CHCTEME OTCYeTs, CBA3aH-
nofl ¢ KopaGneM.

1.7. Jlza nnoBua AOMKHBI NONacTh M8 TOUKM A Ba OfHOM
Gepéry peku B NPAMO NPOTHBONONOMHYIO TOuKy B Ha zpyrom
Gepery. Jlns 3TOro OAMH H3 HMX DEIIW/ NepenvibiTb peKy no
npauolt AB, mpyroft xe — Bce BpeMs JEpXKaTh KYpC nepneH-
JBMKYAAPHC K TeMEHHIO, a PACCTOfiHHE, Ha KOTODOE €ro CHecer,
npoiiT nemkoM no Gepery co ckopocthio . Ilpu Kakom 3ua-
yeHuH & 063 NROBUA JOCTHTHYT ToukH B 32 0fMHEKOBOE Bpem,
eCJiIH CKOPOCTb TEEHMA Up=2,0 KM/4 H CKODOCTD K&XOro
NNOBLA OTHOCHTENLHO Bomel U =25 kM/u?

1.8. Ot Gakena, XoTOpEI HAXORUTCA HA CepeiuHe LUHpOKOA
pery, oroiy fse sofxkH, A u B. O6e nofky CTaiH IBHraTLCH
N0 B3AHMHO MEPNEHIUKYJIALHBIM NpAMBIM: Joaka A — BLOb
peKH, a Jiohka.B — nenepek. YaiMBIUHCh Ha OAHHaKOBCe
paccrosinMe or GOareha, JIOAKH BepPHYJHCh 3areM oOparHo.

HailTH oTHOUIERHe BpeMeR JBIKEHHR JONOK T4/tp, €cau

CKOPOCTh KaXJOH JORKH OTHOCHTENLHO BOAM B %=1,2 pasa
Goabllie CKOPOCTH TeYeHHS. :
1.9. Jlonka JXBIMKETCS GTHOCHTENLHO BOJBI €O CKOPOCTHIO,
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s n=2,0 pasa meHblIeHl CKopocTH TeyeHus pekH. [lof Kakum
yl‘JIOM K HanpasbJIeHHIO TeYEeHHA JOAKa JIOKHa [IepXkKarh
Kypc, UTOOHL €e CHECJIO TeYeHHEM KAK MOXHO MeHblle?

1.10. JlBa Tena GpOCHAH ONHOBPEMEHHO H3 ORHOH TOYKH:
0JHO — BEPTHKANbHO BBEPX, JPYroe — MOj yIJoM $=60°
x ropH3oHTy. HauanbHas CKOPOCTb Kaxzoro TeJa v, =25 m/c.
[lpenebperast CONPOTHBJICHHEM BO3ZyXa, HalTH paccTofiHHe
wexy Tesamu uepes ¢=1,70 c. :

1.11. [{Be YaCTHIB JBHXKYTCA C YCKOPEHHEM & B OJHOPOLHOM
pone TMKeCTH. B Haya/ibHHIi MOMEHT YacTHIB! HaXOLHJIHCDL
B ONHOA TOUKE H HMENH cKopoctH v,=3,0 M/c n vy,=4,0 M/c,
yanpap/JeHHble TOPH3OHTAJIbHO M B MPOTHBONOJOXKHbE CTO-
poutl. HaflTh paccTosiiue Mexly aCTHUAMH B MOMEHT, KOTia
peKTOpHl MX CKOpOCTell OKaKyTCH B3aHMHO MepneHJuKy.asp-
HBIMH. L
1.12. TpH TOYKH HaxXoASTCA B BEPLWIHHAX PaBHOCTOPOH-
Hero TPEYrofbHHKa co cTopoHod @. OHH HAYHHAIOT OJHOBpE-
MEHHO ABHrAThCA € MOCTOSHHOA NO MOAYJIO CKOPOCTBIO U,
npuueM TepBasi TOYKA BCe BpeMsi JEPKHT KYypC Ha BTOpyio,
pTOpast — Ha TPEThbio, TpeTbsi — Ha mepByio. Yepes cKoapKo
BpEMEHH TOUKH BCTPETATCH?

1.13. Touka A JpuKercsl PABHOMEPHO CO CKOPOCTHIO U
TaK, 4TO BEKTOp V BCE BpeMs «HalleJIeH» Ha TO4Ky B, koropas
B CBOIO Ouepelb JBHKETCA NPSMOJHHERHO H DaBHOMEPHO CO
cKopocThio 4<<v. B mauanpHeii MomeHT v.Lu M paccrosHue
Mexay Toukamu pasHo /. Uepes cKONbKO BpeMEHH TOUKH BCTpe-
TATCA?

1.14. [Toesn amupn =350 M HauHHAaeT JBHratTnCd No nps-
MOMY NYTH C TNOCTOAHHEIM YcKopeHmem a=3,0-107% m/c2
Yepes {=30 ¢ nocsie Havana ABHIKEHHS Gbl BKJIOYEH NpOXKeK-
T0p JoKomorHBa (cobuitre 1), a uepes v=60 ¢ nmocsie sToro —
CHTHanbHasi JaMna B xsocre noespa (cobmithe 2). Hafitu pac--
CTOAHKE MEXAY TOUKAMH, B KOTODHIX NPOH3CUNIH 3TH COObI-
THA, B CHCTEMAaX OTCYeTa, CBA3aHHBIX C NOE3JOM H C 3eMHON
nosepxHocThio. Kak M ¢ KakoH NoCTOSiIHHON cKopoctbio V
OTHOCHTEJILHO 3eMHOH NOBEPXHOCTH JO/DKHA NepeMeuarhes
Hekoropasa K-cHcrema oTcuera, uToGbl 06a COOLITHS MPOH3OUIIH
B Heft B onHofi TouKe? .

L.15. Ka6una andra, y KOTOpPOH paccTosiHue OT moja Jo
notonka papbHo 2,7 M, Havala NOAHHMATBCA C TIOCTOAHHBIM
Yekoperuem 1,2 m/c?. Uepes 2,0 ¢ mocae Hauana nojrema ¢
NoTonka kaGuHbl cran najarb Goar. Haiiru:

&) Bpemsi cpoGoaHOro najeHus 60JTa; :

nepemelenye u nyth Gosra 3a BpeMs CBOGOJAHOrO na-
AeHUS B.cHcTeMe oTcueTa, CBASAHHON G waxToll audra.



1.16, B¢ wactup!, I B 2, ABUKYTCH C NOCTOAHHLIME CKO-

POCTSMH v; H U; NO JABYM B3aUMHO NEPHEHJHKY/ADHEIM NpR-
MbIM K Touke HX mnepeceueduss 0. B momenr {=0 wacThup
HAXOAMAHCH Ha paccToanusx [/, H I, or Touxku 0. Hepes ckojbKo
BpeMeHH TOC/E 3TOr0 PacCTOSHHE MEXJY YacTHUAMU CTaHeT
nHauMeHnowuM? Yemy oHO paBHO?

1.17. Y3 nynkta A, naxopsmerocs Ha wocce (pue. 1.2),
HeoOXOAHMO 3a KpaTdailllee BpeMs HOMNAacTh HA MallHHE B
nyHKT B, pacnosnoxeHHblil B noje Ha paccrosiHuH / OT iocce.
HsBecTHO, YTO CKOPOCTH MAUIMHBI 1O MOJIO B %) pa3d MeHbIle
ee CKopocTH no mocce. Ha kakoM paccrosinmd or Toukd D
creflyeT CBepHYTH C IIocce?

A ¢ ' & ;
o 1 —
\'\
N 0
\ l 11 2| 3| 4I\8 8 Sy ¢
\\ _[
B -2 :
Puc. 1.2 Puc. 1.3

1.18. Touka ABHIKETCH BJAOJb OCH X CO CKOPOCTHIO, MPOEK-
IHSl KOTOPOil U, KaKk (QYyHKUMSA BpEMeHH onuchiBaercs rpacu-
xom na puc. 1.3, HMmes B Buay, uro B moment (=0 Koopau-
Hata ToukH x=>(, HauepTUTL NpHMepHbIc rpadHKN 3aBHCHMO-
cTeft OT BPEMEHH YCKODEHHS @y, KOODAHHATHL X H NPORJIEHHOro
nyTH s.

1.19. 3a npomexyrok Bpemen# t=10,0 ¢ TouKa npolsa
NONOBHHY OKPYIKHOCTH pamumyca R=160 cM. Bounciuth 3a
3T0 BpeMs:

a) cpenHee 3HaYeHHe MOJYJSA CKOPOCTH (v);

6) MOXyJb CpenHero Bekropa ckopocti | (v)|;

B) MORYJb CpeIHEero BeKTOpa MojHoro yckopemus |{(a)l,
eCJIM TOYKA JBHranach ¢ MOCTOSHHBIM TaHTeHZHaJbLHHIM YCKO-
peHueM.,

1.20. Panuyc-BeKTOp HacTHUBI MeHAeTCH €O BpemeHeM ¢
no 3akoHy r=b¢(l—at), rae b — NOCTOSHHHI BekTop, & —
nonoxureabHas rnocrosiHHas. Halitu: ,

4) CKOpPOCTb V H YCKOpeHHeé & YacTHLH B 33BHCHMOCTH OT
BpeMeHH; ‘

6) npOMeXYTOK BpemeHH Af, MO HCTeYeHHH KOTOPOro ya-
CTHLA BEPHETCH B HCXOAHYIO TOYKY, & TAKKE NYTh S, KOTOPhIA
OoHAa TNpOHJET NpH 3TOM.

- 1.21. B moment =0 wacTHua BHIIJIA K3 HA4a/la KOODJIHHAT
B TNOJIOXHTE/IbHOM HanpabJ/ieHHH ocH X. Ee ckopocth MeHsierca
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co BpeMeHeM N0 3aKOHY V=V, (1—th), rae v — HayanbHast
CKOpOCTE, MOIYJb KOTOpOH v,=10,0 cm/c, t==5,0 c. Haiira:

a) KOOPIHHATY X YacTHUbI B MOMEHTHI BpeMEHH 6,0, 10 n
204 MOMEHTEI BpEMEHH, KOrja dactuua OyleT HaXOHThCH
Ha paccTOAHHM 10,0 cM or Hauana KoOpAHHAT.

1.22. YacTuna ABHKEICA B TIOJIOMHTENHHOM HanpabJjeliuu
ocii X TaK, YTO €€ CKOPOCTb MEHSIETCS MO 3aKOHY v=a}/x, rae
o — noJoKHTENbHAnA nocToskHas. Mimest B BHAY, YTO B MOMEHT
=0 oHa HaXoAuJach B Touke x=0, HalTH:

a) 8aBHCHMOCTb OT BPEMEHH CKOPOCTH H YCKOpEHHs 4a-
CTHUBL,

6) CPEAHIOd CKOPOCTb YaCTHIbI 33 BpPeMs, B TeUEHHE KO-
TOpOTO CHa NPORJET TepBble S METPOB NYyTH.

1.23. Touka HBMXKETCH, 3aMeJ/iAfCh, HO NpsAMOA C YCKO-
peHueM, MOAYJb KOTODOrQ 3aBHCHT OT ee CKOPOCTH U 1o 3a-
koHy @=a}/ v, Tie & — NOJOKHTeIbHas nocTosnHas. B Ra-
gasLEbl MOMEHT CKOpOCTh TOUKH paBHa v,. Kaxod nytt oHa
npofiler AO ocTamoBKH? 3a Kakoe Bpems 270t nyTh Gyzaer
npofiien?

1.24. Panyuyc-BeKTop TCYKH A OTHOCHTENLHO Hasana Koop-
REHAT MEHSIETCS CO BpeMeHem ! 1o 3akoHy r=afi+pi%, rne
@ ¥ B — nocrosHubie, i W j — opTol ocelt x u y. Haita:

a) ypaBHEHHe TPAeKTOPHH TOYKH y(x}; u3obpasuTb ee
rpaguix;

6) 3aBHCHMOCTH OT BpEMEHH CKODOCTH V, VCKOpEHHS a H
MORY/€H 3THX BEJHYHH,

B) 3aBHCHMOCTE OT BPEMEHH YTJIa ¢ MEXIY BEKTOpPaMH & H V.

1.25. Touxka ApuMercss B JIMIOCKOCTH Xy NO 3aKOHYy x=al,
y=at{l—pf), rae o« u P — noncHTENbLHHE TNOCTOAHHBIE.
Hafiru: '

a) ypaBHEHHE TPaeKTOPHH TOUKH y(x); H3obpasuth ee
rpadux; ~

6) CHOPOCTb U ¥ YCKOpPEHHE @ TOYKH B 3aBMCHMOCTH OT I;

B) MOMERT g, KOTJIa yroJ MeXAY CKODOCTBIO H YCKOpEHHEM
paser /4.

1.28. Touka JBIMETCs B TJIOCKOCTH Xy NO 3aKOHY X==
=Asin of, y=A(l-—cos @f), rie A H © — NONOKHTENbHDIE
nocrosunpie. Haiith:

a) nyThb S, NPOXCAMMBIH TCUKOH 3a Bpema T;

6) yron Mexny CKOPOCTHIO H YCKODEHHEM TOUKH,

1.27. Yactuua ABwXETcA B NJCCKOCTH Xy € NOCTOSHHBIM
YCKOpeHueM a, Hanpap/eHHe KOTODOrO NPOTHBONONOKHO NO-
NOMUTEALHOMY HanPaBAEHHWID OCH Y. YpaBHEHHe TPaeKTOPHH

it




YacTHUB! HMeeT BUR y=ox—fx?, rie a u B — nojoxuTe/bRLe
nocrofiiybie. HaliTH ckopocTh yacTuilbl B Hayale KOOPAHHAT,

1.28, HeGonbluoe Teno OpocHAH NOAK YIOM K TOPH3CHTY
C HauanbHONM CKOPOCTHIO V,. [lpenebperas cONpOTHBICHHEM
BO3yxa, HalTH: f

a) nepeMeilleHHe Tesa B GYyHKUHMH BpeMeHH r(f);

6) cpenuuit BeKTOp cKopocTH (v} 3a mepBuie ! CEeKYHA H
8a Bce BpeMs IBIKEHHS. ,

1.29. Teno GpocHAH ¢ NOBepXHOCTH 3eM/H [OX YIJIOM
K TODH3OHTY C HauyaibHOR CKopocThio U, [lpenebGperas co-
NPOTHBJIEHHEM BO3Jlyxa, HaiTH:

a) BpeMsl NBIKEHHS; : v

6) MaKCUMAaJBHYIO BBICOTY ROABEMA U TIOPH3OHTAJNLHYIO
JANbHOCTh TOJETa; NPH KAaKOM 3HaYeHHH yryia o OHH OyAyT
paBHHL Jpyr Apyry,

B) ypaBHeHHe TPaeKTODHH y(X), Iie y H x — nepeMeile-
HHUSt TeJa NO BePTHKANHd M TOPH3OHTAJNH COOTBETCTBEHHO.

1.30. Ilon kaxuMm yrjoM K FOPH30OHTY Haji0 GDOCHTH IHa-
PHK, uTOGBI: -

a) paxMyc KPHBH3HH Hayaja ero TPaeKTopuM Obi1 B N==
=8,0 pa3 Gosblile, YeM B BepLIHHE;

6) ueHTP KPHBH3HHl BepUIWHBI TPAGKTOPHH HaXojuicA Ha
3eMHOH NOBEPXHOCTH? ‘

1.31, Iapuk nagaer ¢ HyJeBoli HauanbHOA CKOPOCTHIO Ha
IIafKYI0 HAKJOHHYIO MJIOCKOCTb, COCTaBJAIOUYIO Yroa ¢ ¢
ropusoutoM. IlposiereB paccrosnne h, OH ynpyro OTpasHJjcs
or mjockocTH. Ha KakoM pacCTOSHHH OT MecTa NajieHHs
WIAPHK OTPa3sHTICH BTOpOH pas?

1.32. Ilymxka ¥ Uesb HAXOAATCA Ha OXHOM YPOBHE Ha pac-
crosuun 5,10 kM apyr or apyra. Yepes ckonnko BpeMeHH
cHapAJ ¢ HayaJbHOH CKopocThbio 240 M/c HOCTHTHET LEaH?

1.33. V3 nywuky BHIMYCTHIH NOCJAEROBATEJNEHO IBA CHApAAa
CO CKOPOCTBIO v,=250 M/c: nepsblil — mox yraom ¢;=60°
K TOpH3OHTY, BTOpOH — Nof yraoM ¥,=45" (asumyt oauu
¥ Tor ke). HaliTH MHTEpBaJ BpeMEHH MEXAY BHICTPE/aMH,
npU KOTOPOM CHapsfiiti CTONKHYTCH APYr € ApyroM.

1.34. Boapyuwinpili 1map KayuHaeT NOAHHMATECH C IOBEPX-
HocTH 3eMsiH. CKOpPOCTh €70 MoZhbeMa MOCTOfIKHA H PaBHA Uy,
Bnaaronaps Berpy map mnpuoGpeTaeT TIOPH3OHTEJNBHYIO KOM-
TIOHEHTY CKOPOCTH Ux=GlY, TAE O — [NOCTONHHAH, I — BH-
cora noavema. Ha#fitu 32BucHMOCTH OT BBICOTH NOABEMA:

a) BeJIHYHHBI CHOCA I1apa X {(4);

6) NOJMHOro, TaHreHLHANLHOTO H HOPMANLHOTO YCKOpeHHi
mapa.

1.35. Uacruna ApHKerciA B NJAOCKOCTH X§ €O CKOPOCTDHIO
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y=ai-+pxj, rneinj — oprut oceit x H y, o A } — NOCTORHHEIE,
B HaMa/ibHBIA MOMEHT 9acTHUA HAaXOJHJach B TOUKe x=y=0,
HafiTa: .
ypaBHeHHE TPACKTODHH HacTHIBL y(x); :

6) pajHyCc KPHBHSHBI TPACKTOPHH B 3aBHCHMOCTH OT X.

1.36, Yactuuna A jABuXerc B OAHY CTOPOHY MO TPAeKTO-
pHH (puc. 1.4) ¢ TaHreHUHaJLHBIM YCKOpEHHeM Q;=aT¥, rAe
o — TOCTOSHHHIA BEKTOp, COBMAJAIOWMA NO Hanpas/eHHIo
c OChiO X, 8 T— €/IMHHYHEIE BEKTOp, CBA3aHHLI C uacTHued
A ¥ HanpaBJeHHHH no Kkaca-

Te/bHON K TPAEKTOPHH B CTOPO- ~ i

BO3pACTAHHA LYrOBOH Ko- A
opaunarel. Haiitn  cxopocts :
yaCTHIH B 3ABHCHMOCTH OT X, [J& -
eciu B Todke x=0 ee cKo- N—— z
pocTb paBHA HYJHO. Puc. 1.4

1,37. Touka JBHXercA no
OKPYXHOCTH €O CKOPOCTBIO
v=at, tae «=0,50 m/c®. HaliTh ee nonHoe yckopeHHe B MO-
MEHT, Korja oHa npoiifier n==0,10 JJHHEl OKPYXHOCTH mocJje
Hayaja JABHKEHHS.

1.38. Touxka jsHmercsl, 3aMejjsificb, IO OKPYXHOCTH
paauyca R Tak, 4To B Kam/blfi MOMEHT BPEMEHH ee TaHIeH-
HHaAbHOe H HOpPMajIbHOE YCKOPeHHf IO MOAYJIO PaBHH JpyT
apyry. B HawasbHeii MOMEHT {=0 CKOPOCTb TCUYKH DaBH2 V.
HafiTi 3aBHCHMOCTH:

a) CKOPOCTH TOYKH OT BpeMEHH H OT NpOHJEHHOro NyTH S;

6) MOJIHOTO YCKOPEHHA TOYKH OT CKOPOCTH H NPOHJEHHOTO
nyTH.

1.29. Touxa ABuKeTcA MO Ayre OKPYKHOCTH paiuyca R.
Ee cropocTh 3aBHCHT OT MNPOHIEHHOTG NYTH § IO, 3aKOHY
v=als, rie @& — nocrosunas. HaliTh yron @ Mexay seKTopoM
NOJIHOTO YCKOPEHHS H BEKTOPOM CKOPOCTH B 3aBHCHMOCTH
oT S.

1.40. Yacthua JpKercd no Ayre OKPYMKHOCTH paiuyca R
no saxony [=A4 sin of, rae [ — cmelmeHHe H3 HayalbLHOro
NONIOXEeNHus!, OTCUHTHBAEMOE BAOAbL Iyr#, A M ® — NOCTOAH-
Hute, Tlonoxus R=1,00 M, A=0,80 M 1 ©=2,00 c™1, naiitTu
No/HOe YCKOpEeHHe YacTHUH B Toukax [=0 n 4=A.

1.41. Touka ;BHXETCA NO NJIOCKOCTH TaK, YTO €€ TaHreH-
UHanbHOe YCKOPEHHE @y =0, a HOPMAJIBHOE YCKOpEHHe a, =4,
TZe @ H § — novioKuTesbHBIE NOCTOsIHHEE, [ —— BpeMs. B Mo-
MeHT #=( Touka noxouJach. HaflTu 3aBMCHMOCTH OT npoM-
ZEHHOTO nyTH § paauyca KPHBH3HH R TPaeKTOPHH TOUKH H
€e NONHOrO ycKopeHH: a. ‘
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©+ 1,42, Yacruua nBwKeTcd pPaBHOMEPHO CO CKOPOCTHIG O
no naockoit TpaekrtopuH y(x). HailltH yckopeHHe HacTHUHl B
- Touke x=0 ¥ pafMyC KDHBH3HH TPAEKTOPHH B 3TOA TOUKe,
€CJIH TPaeKTOpHA:

a) napa6osa y=ox?; 6) snaunc (x/a)®- (y/B)*=1,
rae o #  — nocTosiHHBE.

1.43. Yactuna A aBwKeTcA NO OKPYXKHOCTH Ppajgdyca
R=D50 cM TaK, 4TO ee pajuyC-BEeKTOp I OTHOCKTENbHO TouKH O
(prc. 1.5) nosopaunBaercsi C ROCTOAHHOH
yrJioBoit ckopocteio ®w=0,40 pan/c. Haa-
TH MOIYJb CKODOCTH HaCTHIN, a TaKXe
MOIyJIb H HAMpaBJeRue e€ NOJHOro YCKo-
peHus.,

1.44. Kovieco Bpamaerca BOEpYr He-
AOABHKHOK OCH TaK, 9TO yroa @ ero [o-
: BOPOTAa 33aBHCHT OT BpeMEHH Kak @=p#,

Puc. 1.5 rae B=0,20 paw/ct. Haiitu nonnoe ycks-

peHue a Toukn A Ha ofosje kKoJaeca B MO-

MeHT {=2.5 ¢, ec1H CKOPOCTh TOMKM A B 3TOT. MOMEHT U==
=(,65 m/c.

1.45. Cuapsa eelieten co cKopocTbio v==320 m/c, cienaB
BHYTpH crtBona n=2,0 obGopora. Hamna creona [=2,0 wu.
CuMrast JBHXKEHHE CHa2pSifa B CTBONE pPaBHOYCKODEHHBIM,
HA#TH €ro yI/0BYIO CKOPOCTb BPAMIEHHA BOKDYT OCH B MOMEHT
BBLJIETA.

1.46. Tsepice Teso Bpalaercss BOKPYr KeNoJBuxHOR

" ocH 1o 3akoHy @=af—bi, rae a=6,0 pan/c, b=2,0 pan/c?.

Hafttu:

a) cpejHke 3HaAYEHUR YIVIOBOH CKCPOCTH M YIVIOBOIG YC-
KOpeHHSl 3a NPOMEeXYTOK BpeMeHH oT {==0 Jo OCTaHOBKH;

§) yrioBoe ycKOpeHHe B MOMEHT OCTAHOBKH Tena.

1.47. Teepnoe TeN0 HaYHHAeT BpAIATLCA BOKDYT HENO-
IBUXKHOA OCH C YIJIOBBIM ycKopeHHeM P=«f, rae a==2,0%
X 1072 pag/c®. Uepes cKoAbKO BpeMEHHW [OCJE Hayaja Bpa-
IEeHHs BEKTOpP NOMHOTO YCKOPEHHS MNpOH3EONBHOM TOUKH
Tesna 6yaer coctaBaATs yroa 9=60° ¢ ee BekTOpOM CKOpOCTHP

1.48. Tsepxoe Temo Bpawaercs, 3aMelnssicb, BOKpYT
HEMOJBIKHON GCH' C YIJIOBHIM yckopennem Pl o, rie o -—
ero yrsioBas ckopoctb. HallTH cpepmnioio yryioByio CKOpOCTb
Tesa 3a BpeMs, B TeUeHHe KOTOpOre CHO Oyfer Bpaularhed,
ecad B Haya/jbLHLIH MOMEHT ero yrJjoBas CKOPOCTh Obljia pas-
HA @

1.49. Teepmoe Teno BpalllaeTc] BOKPYT HENONBHXKHOH
OCH TaK, YTO ero yrjcsaf CKOPOCTb 3aBHCHT OT YIVIa 10BOpOTa

i4

10 3aKOHY O=@®—aQ, Tie ®y H @ ~— NONOKHTENbHEE M0
crosHHbie. B Moment Bpemenu f=0 yron ¢=0. Haiitn 3a-
BHCHMOCTH OT BpEMEHH:

a) yraa mnoeopora; 6) YIJOBO#A CKOPOCTH.

i.50. Teeppoe Teno HayYnHaEeT BpamIaTLCH BOKPYr HeEMNo-
ZEHHHON OCH C YTZIOBHIM ycKopenuem f=@, cos @, rae fo —
[OCTOAHHBIl BEKTOp, @ — yroi MNOBOpPOTa H3 HAYaNbLHOro
nonoxenns. HafiTH yryioBylo CKOpPoCT: Tena B 3aBHCHMOCTH
or yrna @. Ki3o6pasuth rpadHK STOR 2aBHCHMOCTH.

1.51. Bpamaomuiics auck {puc. §.6) IBnxercs B NONMOXKH-
resbROM Hanpaeiennu ocH x. Hafitn ypaBHerne y(x), xapax-
TepuaYiOWee MONOKEHHA MIHOBEHHON OCH BpAIEHHSA, €CJH

Puc. 1.6

B HauansHEl MoMeHT ocb C Iwcka Haxogunace B Touke O
K B jafbHedllleM JBHIKETCAS

a) ¢ NMOCTOSARHOH CKOPOCTHIO ¥, a JHCK pacKpyuuBaercs 6e3
HauyaibHOM YIVIOBOH CKOPOCTH € NOCTOAHHBIM YIJIOBHIM YC-
Kopennem f;

6) ¢ MOCTOAHHEIM YCKopeHHeM @ (6e3 HaganbHO! CKOPOCTH),
a JMCK BpaliaeTcsi ¢ MOCTOAHHOA YIVIOBOH CKOPOCTBIO @.

1,52, Toura A Haxozurcs Ha 06Ofie KoJjeca paanyca R=
=0,50 M, KoTOpOe KaTHTCH Ge3 CKOMBMEHEA N0 FOPH3OHTaJb-
HOll TOBEPXHOCTH CO CKopocThio v==1,00 m/c. Haiitu:

a) MORy/Mb M HanpabjeHHe YCKOPEHMA TOuKHM A;

6) noaniii AyTb S, NMPOXORMMBAT TCUKOR A MeXIy ABYMA
NOC/MEOBaTeILHBIMH  MOMEHTAMH €€ KacaHHA TNOBEpXHOCTH.

1.53. Ulap pagnyca R=10,0 cM Karurcs 6€3 CKONbXKEHHS
N0 rCpH3CHTANBHON NJOCKOCTH TaK, YTO €rc NEHTp ABHIKETCA
€ NOCTOAHHBIM yckopenneM a=2,50 cm/c?. Uepes #=2,00 ¢
nocae Hayana JABHMEHHA €ro [ONOXKEHHe COOTBETCTBYET
puc. 1.7. Haiitu:

a) ckopocrn Touek A u B; 6) yckopeuns touek A u O.

1.54. Iununap karurca G6e3 CKOJLXKEHHA 1O TFOPHSOH-
TanbHOR mnaocKocTH, Pajuyc naaupapa paser 7. Haittu
Pamuycs KpususHu Tpaexkropufi Touer A u B (cm. puc. 1.7),
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1.65. [lBa TBepAplX Te/a BHALIAICTCA BOKPYr HENGABUKHHIX
B3aHMHO NEPNICHAHKYAADPHHK [eDeceraoliuXca ocefd ¢ mo-
CTCAHHBLIMH YIJIOBHIMH CKOpPCCTAMHE @;=3,0 pap/c H ®,=
=4,0 pap/c. Haiitu yrioRyio cKOpOCTb M YIVIOBOE@ YCKOpeHHe
OJIHOro Tej1a OTHROCHTEJNBHO ADYFOro.

1.56. Trephce Teno Bpamaercs ¢ YIVIOBOH CKOPOCTBIO
o=ati+bt*}, rae a=0,50 pag/c?, £=0,060 pan/c®, i H j — opTHi
oceil x H y. Hafity Mopynd YIJIoBo#i CKOPOCTH M YIVIOBOTO
yckopenus B Momert =100 ¢,

1.57. Kpyrsmit koEyc ¢ yryom nonypacrsopa a=30" u
papuycom ocHoBanna R=5,0 cM rarutcs papHoMepHO Ges
CKOMIBXEHHA 60 FOPH3OHTaJAbHOH mJoc-
KOCT®, KaK noxa3aHo Ha puc. 1.8,
Bepmizna xonyca 3akpensieHa mapHup-
HO B Touke O, KoTopasd HaxoQuTcA Ha
OJHOM ypoBHe ¢ TouKofi C — LEHTpOM
OCHoBaHHA KoHyca, CKOpPOCTh TOYKH
C v=10,0 cv/c. Haiitu mohyan:

a) yranosofi CKOpOCTH KoHyca; ©)
YT/0BOrO YCKOPEHHS KoHyca,

1.8, Tseproe Teno BpamigeTcs ¢ NOCTOAHHON YraoBOH
CKOpocThio ©0==0,50 pan/o Bokpyr ropuzontanbHOfl ocu AB.
B moment ¢==0 ock AB nauanu nosopaurpath BOKPYT' BEpTH-
Kajii ¢ NOCTOSHHRIM yIVIOBHIM yckopenuem Bo,=0,10 pap/c?.
Hatiru mopynu yraosoft ckopoctn H YIVIOBOI'O YCKOpeHus
Tena uepes {=3,5 o.

b
v o s o o I

Puc. 1.8

1.2. OcropHOS ypanHekHe JUHAMHKH
@ Ocucbroe ypapHenie ARHaMuKK (BTopol SIKOH Heiotona)t

mdvjdt=F. €1.22)

@ 570 e ypasHenHe B NPGeXNHAX HA KACATGABHYIO H HOPMAZs K
TPACKTODHH - TOUKK:

@ VYpasHenue DuuaMHKH TOYKH B HeHHepuHannHolt K'-cucTeme oT-
©€49eTa, KOTOPad BPAllaeTCAl ¢ MOCTOAHHOR YI/IOBOA CKOPOCTHIO @ BOKpYT
HeMNONBHKHOR OCH:

ma”=F 4 me*R +4-2m [v'e], (1.28)

rie R—pajnyc-BeKTOD TOUKH OTHOCHTOALHO OCH BpaimeHust K'-CHCTeMH,

1.59, Yacruua asuxercs BAOIb OCH ¥ 11O 38KOHY x=afi—fs,
re o H B — nonoKHTeNbHbIE NOCTORHHHE. B MoMent f=(
CHna, JIeHCTBYyIOUlas HA YacTHUY, paBHa Fg. Hafith snavenus
Fy CHALL B TOYXaX NOBOPOTA H B MOMEHT, KOTAA YaCTHIA ONATH
OKaKeTcs B TouKe x==0, :
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m dv—;/dt =2 F‘:, mv’/R = Fn, (l 026)

1,60, HaiiTh MOLZY/b # Hanpas/eHHe CHJB, AeficTBYiouieH
ga 9acTHILY. MAcCHl M NDU €e ABIKEHHH B ILIOCKOCTH Xy No
gaxonty x¥==A sin of, y=B cos wt, rae A, B, ® — nocroaH-

wei.ﬁl. Aspocrar Maccel m=250 Kr Hauaq OmycKarscil ¢
yCKOpEeHHEM a=0,20 w™/c*. Onpeneauts Maccy Gaanacra,
gotopulli ciexyer cOpocutb 8a GOpT, 4TOOH aspoCTaT MOTY<
gua TaKoe e YCKOpPeHue, HO HampasaeHnoe BeepX. Conpo-
JeHHsl BO3AYXa Her.

ﬂm;.62. B yganoaxe, nokasaHHo# Ha pHc. 1.9, Maccel Ten
paBHEI Mg, My W My, Macckl G/1oKa K HHTed npeHeGpeKHMO
mansl H TpeHus B Gacke Her. HallTH yckopenue a, ¢ KOTOPEIM
OMyCKAeTCA TENO /Mg, M CHJIY HATSDKEHHS HUTH, CBASLIBAOLIEH
Teia My H My, ecly Ko3hDHLUMEHT TPEHHS MEXKAY STHMH TeJlaMH
H TOPHU3OHTANbHOH NOBEPXHOCTHIO paBeH K.

m m:
7 7

Puc. 1.9 Puc. 1.10
1.63. Ha HaknoHHYI0 N/AOCKOCTb, COCTaBJSICUIYIO YroJa o

e
my

' € POpPH30HTOM, nomecTHau aBa 6pycka I u 2 (puc. 1.10). Maccnt

OpYCKOB paBHBL #; H Mg, KOXppHIHEHTH TPEHHA MeXAy IIO-
CKOCTBIO H 2THMH GDYCKaMH — COOTBETCTBEHHO Ry H Ry, npHUEM
k>k,. Halita:

a) cHay  B3auMOZeHCTBHA MeXAy OpyckaMu B mpouecce
ABIDKEHHA;

6) 3naueHus yria ¢, NpH KOTOPHIX He GYZET CKOJNbKEHHA.

1.64. HeGosbiuoe Teno mnycrunu
CHH3Y BBepX 1O HAKJOHHOH IJIOCKO-
CTH, cocrasJasiowelt yron a=15° ¢
ropusontom. Ha#ith Kospduuuent
TpeHds, ecniH BpeMs NOXbEMa Tena
Okazasoce B 1==2,0 pasa MeHblle
BpeMeHu cnycka.

. 1.65. B ycraunoske (puc. 1.11)
H3BeCTHBl yros o M Koa(duuHeHt
Tpenuna k MeXZYy TEAOM M; H HAKJAOHHOH MJIOCKOCTBIO,
Maccu Gnoka u nutn npeHeGpeXKHMO Mavibl, TpeHHA B 6/iOKe
HeT. Bhawane ofa Tena uenoasmxun. HaiiTH oTHowenue
Mace rm,/my, np¥ KOTOPOM TeNO 1, HauHer:

8) omycKarbc#; 6) HOXHHMATHCA.

Puc. 1.11
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1.66. Haksnonnas miaockocTs (cM. puc. 1.11) cocraeaser

yroa a=30° ¢ ropusontoM. OTHoOIEHHE MacC Tex my/my=q=
=2/3. KoadpuuseHt Tpenns MEXIY TEeJIOM My H TUJIOCKOCThIg
k=0,10. Maccht 6Ji0OKa H HHTH npenebpexkumo Manei, Haflry
MOZYyJbL H HAanpaB/ieHUE YCKOPEHHHA Teaa M, €CAH CHCTeMa
NpHILAA B JIBHIKEHHE H3 COCTOSHHA TOKOA.
. 1.67. Ha ruaanxoii ropusoHTanAbHOR NJIOCKOCTH JIEXHT
JlOCKa MacChl /7, H Ha Hell Opycok Maccel m,. K Gpycky nph-
JIOKWIH TOPU3CHTANLHYIO €HJy, YBEAHUHBAIOUIYIOCS CO Bpe-
mMeHeM ! no 3akoRy F=alf, rae @ — nocroskHas. Haiitu
8aBHCHMOCTH OT { YCKOpeHHHl JIOCKH @; U GPYCKa @, ec/H Kost-
¢unneHT TpeHuss MeXNy NOCKOH H OpyckoM paseH k. Mi3oG-
paskTh MpHMepHRie IpaduKK 3THX SaBHCHMOCTel,

1.68. Ha ropusoHTanbHOll NAOCKOCTH HaxogaTest ABa
Tes1a: OGPYCOK M 3MeKTPOMOTOP ¢ GarapefiKoit Ha NOACTABKe.
Ha oce snextpoMoropa HaMoTasa HuTb, CBOSOAHBI KOHeI
KOTOpO#t coeiubeH ¢ 6pyckoMm. Paccroskue Mexay ofouMu
TesIaMH [, KOI(HIHEHT TPeHHN MEXAY TenaMy M MIOCKOCTBIO
&. Tocne BRMOYeHHS MoTOpa GpYcOK, Macca KOTOPOTO BABOE
Gonbliie MacChl JPYTOro TeNd, Hadas KBHFaThCH ¢ NOCTOSHHBIM
ycKopenuem q. epes croueko BpeMenM ofa Tena CTOJK-
RyTCA? :

1.69. HeGonbmoe TeN10 71 HaunHaeT CKOMBINTE 1O HAK/OH-
HOH NIOCKOCTH H3 TOYKH, PACHONONKEHHON Hajl BEPTHKANLHBIM
ynopom A (puc. 1.12). Kosddmuuent Tpenns Memay TeAoM u

F
e

o e e

g

A 7
Puc, 1.12 Puc. 1.13

HaRAOHHON nnockocTeio k=0,140. Tlpm xaxoM s3navenun
yraa & BpeMsl COCKa/b3niBaHuA GYyAeT HaMMeHBLUIMM?
1.70. 1llaii6y nosoXuiM Ha HAKNOHHYIO I[JIOCKOCTD M
COOOUIN/IN HANpPaBJEHHYI0 EBBEPX HAuanALHYI0 CKOPOCTE U
- KosdxprukeHT TpeHusn MexAy waibofl M MI0CKOCTHIO pasen k.
TIpH xaKoM snayeHHH yria Hak/JoHa @ maiiGa npoiifer Bpepx
N0 NIOCKOCTH HanmeHbliiee paccrostkne? Yemy ono pasno?
1.71. Bpycok Maccel m TAHYT 3a HHTb TaK, YTO OH ABHMETCS
¢ MNOCTOSHHOM CKOPOCTHbIO NO TOPH3OHTAABHOH NJGCKOCTH ¢
xosppuunenrom Tpenns k (puc. 1.13). Hahru yron «, npu
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KOTOpOM HATSXKeHHe HHTH Gyner HaumeHbuM, Yemy OHO
paB;‘.o'l?Z Hutb nepekHHyTa Yepes Jerkuii Bpauwlaioiuuiica Ge3
rpeHHs GJIOK. Ha oanoM koHue HHTH MPHKpeNJIeH Ipy3 Macc
M, a 10 ApYroil CBHCAlOWIeH HacTH HHTH CKOJIBL3HT Mydrouka
m;ccu m C NOCTOAHHbIM YCKODEHWEM @ OTHOCHTEIbHO HHTH.
HafiTd CHAY TPEHHS, C KOTOpOH HHTb ngﬁcraye'r Ha My(TOUKY.
1.73. Yepea O6/OK, NpHKPENVIEHHBIH K MOTONKY KaOGHHBI
aura, NMEepeKHHYTa HHTb, K KOHLaM KOTOpOfi NpuBA3aHH
rpy3sl C Maccami nt, H i,. Kabuna nauuHaeT MOAHMMATLCA C
ckopeHHeM a,. [lpeneGperas Maccamu 6JI0Ka H HHTH, a TaKxe
TpeKHeM, HaliTH: .
a) YCKOpeHHe rpysa f; OTHOCHTE/BHO KaGuHbI;
6) cuay, ¢ Kotopoil GJOK AeHCTBYeT Ha IMOTOJIOK Ka6mju.
1.74. B cucreme, nokasanHo#i Ha puc. 1.14, maccw Ten
paBHBL My, My, Mz, TPEHHA HET, MacChHl 6JI0KOB TIpeHeGpeKUMO
mansl. HaflTd yckopeHue tena .
1.75. C KaKuM MHHHMAJbHBEIM YCKODEHHEM CJEIyeT repe-
MelaTh B IGPE3OHTaNbLHOM HanpasyeHnn 6pycok A (puc. 1.15),

My

Puc. 1.14 Puc. 1.15 Puc. 1.16

utober Tesia / ¥ 2 He ABHranuch OTHOCHTE/IBHO Hero? Maccu
TeN OXMHAKORLI, KOMPQULMEHT TpeHUA MeKAy OpycKkoM H
ofoumu Tesamu pased k. Macce 610ka M HHTH NpeHeGPEXHMO
Manbl, TpeHxs B 6s0Ke HeT.

1.78. Tlpuame 1, Ha koropoit HaXomurca Gpycok 2 MaccHl
m, cooBiuny BIEBO rOpU3OHTaNBHOE yexopenne a (puc. 1.16).
IIpu kakom MaxcuManbHOM 3HAYEHHH 3Toro ycKopeHus Opy-
COK GymeT ocCTaBaThCfl elle HEMOABHMHBIM  OTHOCHTR/ILHO
NpHU3MBI, ecsd KOMXDUIUMEHT TpeHHA Mexay Humu k<lctg a?

1.77. Ha ropusoHTanbHOA NOBEPXHOCTH HAXONHTCH MNpH3-
Ma [ macest my ¢ yraoM o (M. puc. 1.16) u Ha Helt 6pycok 2
Maccrt m,, [peneSperas TpeHHeM, HafTH YCKOpeHHe MPU3MBL

1.78. Ha Tteno maccul m, nexauiee Ha raaiko#f ropHsos-
TaJbHOR msocKocTH, B MoMeHT f=0 Hayana ZeficTBOBATh
CRJa, 3aBucsLiast, OT BpeMeHH Kak F=ki, rae k — nocros-
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Haf. Hanpasnenue sroif cuanl Bce BpeMms cocTapaser yroua o
¢ .ropusontom (cm. puc. 1.13). Hafitu:

.8) CKOPOCTb.TeJa B MOMEHT OTPHIBA .OT MJIOCKOCTH;

6) nyTsh, NPOHACHHMLIR TJOM K 3TOMY MOMEHTY.

1.79. K Opycky Maccht m, nexameMmy Ha IiaKol ropu-
SOHTANIbHOA NIOCKOCTH, NPHJIOMKHIH NOCTOSIHHYIO 1O MOAY./Q
cuny F=mg/3. B npouecce ero mpaMosMHeHHOrO ABIXeHuR
YTOl & MEX]y HanpabieHHEM STOH CHJB M TOPH3OHTOM Me-
HAIOT 10 3aKOHYy &=ks, rpe k ~— NOCTOAHHASA, § — NpOfijieR-
Hoifi OpyCKOM nyTh (M3 HauanbHOrO nonoxenns). Hafirn
CKOPOCTh GpycKa Kak QYHKUHIO yria a.

1.80. Teno maccht m Gpocunu mox YIJIOM K TOPH30HTY ¢
Ha4aJbHOA CKOPOCTBIO V,. IlpeneGperas conporupnenuem
BO3AyXA, HafATH:

a) mpHpameHHe HMNyabca Teaa sa nepBLie ! CeKyHA JBH-
KeHus;

6) monyap npHpamenus HMIyJbCa Tena 3a Bce BpeMsa
JABHXKEHHS,

1.81. Ha nokousmyiocs YaCTHRY MAaCCHl M B MOMEHT {=0
Hayana JeACTBOBaTh CHJIA, SaBHCAILAS OT BPEMEHH NO 3aKOHY
F=bi(t—1), rae b — nocroannui BEKTOP, T — BpeMms, B
TedeHue KoToporo meAcTyer xaHHas cuaa. Haiirn:

4) HMAYJbC YaCTHUHW NOC/Me OKOHYAHHS AEHCTBHA CHJbI;

" 6) nyTh, npofixeHHLI YyacTHUeH 8a BpeMms AeHCTBUA CHALIL.

1.82. Yacriua maccu m B Moment £=0 naunuaer BBHIaTbCA
nox JnedcreueM cuam F=F, sin w?, rre Fy # @ — nocrosy-
Bete. Haiitn nyts, npofizennmit YacTHIeH, B 2aBHCHMOCTR
or f. Hsobpasute npumepHsili rpabuk 3TOf 3aBHCHMOCTH.

1.83. B MomeHT /=0 uacTuna macch m HauHHaeT BBHraTeca
00X ZEHCTBHEM CHJE F=F, cos wl, rge Fy H @ — NOCTOAR-
ubie. CKONBKO BpeMeHH YacTHua GyZeT ABUTATBCA KO nEpBOf
ocraHoBku? Kako#t myTe oma npoiizer 3a sro Bpemsa? Ka-
KOBA MaKCHMA/ILHAsl CKOPOCTb WaCTHHBL Ha STOM MyTH?

1.84. Karep Maccn m ppmmerca mno 03€pPY €O CKGPOCTHIO
Uo. B MomeHT {=0 BrikniounnH ero Buratesb. Cumras cHIy
CONPOTHBJICHHS TIPONOPUHOHANLHOM CKOPOCTH KarTepa, F-=
=7V, HaliTu:

a) BpeMs ABHKeHHA Karepa ¢ BHIK/MIOUEHHBIM JBHraTesieM;

6) cKopocTb Karepa B 3aBHCHMOCTH OT BYTH, TNpofiseH-
HOTO € BRIK/MIOYEHHBIM NBHTaTe/eM, a TaKMXKe MOJIHBIL nyTs jo
OCTaHOBKH. ;

1.85. Ilyns, npo6us nocky Tosmunoi k, HaMeHuna CBOIO
CKOpOCTb OT vy Jo v. Halith Bpema ABHmeHHs nysu B Jiocke,
CUHTafd CHAY CONPOTHBJIECHHA NPONOPLUCHANBHOMN KBajpary
CKOPOCTH.
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. 1.86. HeBoasuoli GpycoK HaYHHAET CKOML3HTE MO HAKJIOH-
Ho#l TJIOCKOCTH, cocTasasioileli yron & c¢ ropusontoM. Kosd-
(pUUHENT TPEHHS 3aBHCHT OT NPOKJEHHOTO MYTH X 0O saxorxg
k=vx, TAe Y — nocrosHHas. Hafitu nyrs, npofieHnn
GpycKOM JI0 OCTaHOBKH, M MAaKCHMa/IbHYI0 CKOPOCTb €ro Ha
TH. ,

gmld.g%,. Ha ropusonrancnolt njockoctdH ¢ KohdHUHEHTOM
tpenns B JNEXHT Teno Maccel m. B momenr =0 K Hemy mpu-
JOXHIH FOPH3OHTANLHYIO CHIY, 3aBUCAINYIO OT BPeMEHH KaK
F=bt, rae b — nocrosaHHHI} BEKTOP. Ha#ttu nyrs, npoiizen-
HBIAi TEJIOM 3a nepsrle { CEKYHA JeHCTBHA 3TOH CHJBL

1.88. Camouier nenaeT «MepTBYIO neTuio» paauyca R=500 m
¢ nocTofHHOH CcKopocThid U=360 KM/'I:’ Haittu Bec JeTuHKa
maccsl m=70 Kr B HHXKHef,, BepXHel M cpefHed TOUKax
perni. Lo

1.89. HeGonnwofi mwapuk Maccel 2, NOABEIUEHHBINR Ha
HHTH, OTBEJIM B CTOPOHY TaK, UTQ HHTh oﬁpagonana RpAMO#
yroJ ¢ BePTHKANLIO, ¥ 3ateM ornyctHau. Hailitu:

a) MONYJb MONHOrO YCKOpeHHS IUapuKa M CHJIY HarsKe-
HHf HUTH B 38BHCHMOCTH OT ¥ ~— yrJa OTKJOHEHHS HHTH OT
BEPTHKA/H;

6} cuny HATHXKEHHA HHTH B MOMEHT, KOTZA BEpTHKA/IbHAs
COCTZBIAIONLAS CKCPOCTH - LI&PHKA MaKCHMAJbHA;

B} yron & MeXAy HMTBIO M BePTHKANblO B MOMEHT, KOrjAa
BEKTOP HOJIHOTO YCKODeHMS IUApHKa HanpaB/eH [OpH3OH-
TANABHO.

1.0, Ulapuk, noasewleHHHI Ha HHTH, Kavaercs B BEPTH-
KasibHOM NJIOCKOCTH Tak, YTO €r0 YCKOpPEeHHS B KpaitHeM H
HIDKHEM NOJIGKEHHAX PABHEI NO MOZYJMO Apyr apyry. Haiitu
yron 8 OTKJIOHEHHS HHTH B KpailHeM MOJIOMEHHH.

1.91. HeGosbwoe Teno A HaYHHAET CKOMB3HTh C BEPLIMHEI
raankoit cepsl paguyca R. Haiith yron § mexay seprikansio
H palnuyc-BeKTOPOM, XapaKTepH3yio-

WwuM nonoxkenne Tena A orHOCH- 74
TeNLHO UEHTPA Cephi B MOMEHT OTpLI-

B2 or Hee, a TaKxe CKOPOCTb Teaa B 4
9TOT MOMEHT,

1.92. TipuGop (puc. 1.17, Bux
CBepXy) COCTOMT H3 ri1aakoro I'-o6pas- ( (]
HOTO CTEPIKHA, PACTIOJIONKEHHOrO B ro-
PH3OHTaILHOA NJIOCKOCTH, H My(roy-

KH A Maccel m, coepuHenHoll Hese-

Comoli npysuukol ¢ Toukoft B. Xecrxocrs npysunkn paBHa
%. Bea cucrema Bpamaercs ¢ noctosiHuof YIJ0BOH CKOpO-
CTBIO @ BOKPYT BEPTHKANLHOA OCH, NPOXOAsIIEH yepes Touky O.
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Hailtn ornockrennhoe yaaunenue npyxuukd. Kak 3aBucur
Pe3yJILTaT OT RanpaesieHHs BDaUIeHHA? ,
. 1.93. BejocHnefmeT eleT no KpPYryiol TOPH3OHTANbLHON
naomanaxe paauyca R. KoabduuueHT TpeHHA 3aBUCHT TOJBKO
OT paccTosiiua r A0 ueHtpa O niomanku Kak k=ky(1—r/R),
rae ko, — nocrosindasn. Hafitu paguyc OKpPYXKHOCTH C UEHTPOM
B Touke O, NO KOTOpCHl BeNOCHNEAMCT MOXET eXaTh ¢ MaKCH-
MaJbHOH CKOpOCThio. KakoBa 312 CKOpOCTB?

1.84. ApToMalINHA ABWMETCH C [OCTOSHHBLIM TaHFeHLM-
anvHEM YyCEKopeHHeM g.=0,62 wm/c* no ropusowrannhcf no-
BEpXHOCTH, ONHCHBAA CKPYKHOCTB pagityca R=40 M. Ko-
ShOUIAEHT TPEHHA CHOJLMKEHHA MEMAY KOJecaMH Mallifusl o
nopepxHoctrio k=0,20. Kaxoft myrs npofizer Mammua 6Ges
CHONBKEHKS, €C/IH B HAYaNbHui MOMEHT ee CKOPOCTh PasHa
RYJIIO?

i.95. ApromaiiuHa JBHAETCA pPABHOMEPHO IO TOPH3CH-
TaNbLHOMY NYTH, BMeomeMy QOpMy CHHEYCORIR y=) sin (x/a),
rae b u o — HekoTopHe mocToAHHBE., Kos(duuueHT TpeHH#A
MeMIY KonecamH K jJoporofl pased k. [lpu xaxoft ckopocrn
JiBYKEHHE ABTOMAMIUME GYAET NPOHCXORNTL (3 CEONbKeHHA?

1.96. Ilenouwxa wmacchl m, ofpasyicias OKPYXKHOCTL pa-
Auyca R, nazera Ha raagkmi Kpyroscfft KoHYC C YIJIOM [BOay-
pacteopa §. Halith cHay HaTfReHHS ENOYKM, €CJIM CHa Bpa-
I3eTCs ¢ NOCYOAHROH YrioBol CKODOCTRIO ® BOKPYT EBEDTH-
KalLHOR OcH, coBnafaioiief ¢ OCLIO CHMMETDHH KOHyca.

1.97. Yepes saxpensennbiii 640K TepeKHHyTa KeBecoMas
HUTB, K KOHIAM KOTOpOH nNDHKDENJIeHH! IPYy3nl ¢ Maccamy
m, u m, Meway #ureio H GickoM umeerca Tpenne. OFc Ta-
KOBQ, YTO HHTbL HauuHaeT CKOALSHTHL §O GROKY, KOria OrHo-
wenne #1,/m=n, Hairu:

a) xooppuuHenAT TpeRus;

6) YCKOpEHHE FPY30B, eCAH M,/ My ==n">MN,.

1.98. YacTsna macehi m IBHXKETCS BO BHYTPEHHeH ragjkolt
NIOBEPXHOCTH BEPTHKANLHOIO LMAHHIpA paiuyca R. Haiitn
CHAY JAaBAEHMA YACTHIH HA CTEHKY HHJMHADA, ecA® B Ha-
YaJibHbll MOMEHT €€ CKOPOCTbL PaBHa Uy W COCTaBJfAET YIrod ¢
¢ T'OPM3OHTOM.

1.99. Yactrua mMaccel m DBMKETCA B HEKOTOPOH RAOCKOCTH
P nop peificterem moctosERoM no mopymo cuasl F, koropas
| NOBOpauMBAaErTCA B ITCH MJOGCKOCTH € HOCTORHHOR YIVioBoH
cKopocThio @, Cuynras, ure B momeHt /== QacTHUE NCKOH-
Jachk, HaltTu:

a) MOZyJIb ee CKOPOCTH B 3a@BHCHMOCTH OT BDEMEHH;

6} nyTh, npoXoxuMbIA "acTHUEH MEKIY ABYMA NOCACHOBA-
TEIbHEMH OCTZHOBKAMH, W CDERHICD CKOPOCTh HAa 9TOM DYTH.
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1.100.” HebGonpinyio waify A noJoX#IH Ha HAKJIOHHYIO
[10CKOCTD, COCTaBJSIOULYIO YIOJ & € FOPH3OHTOM (puc. 1.18),
§ COOCULMJIM HaYaJbHYI CKOPOCTb Up. Haiith 3aBHCHMOCTH
CKOPOCTH 1WaHOH oT yrjia @, €ciH
xoappuuueHT TpeHns k=tga u B
HAuANbHBL MOMEHT Pp=71/2. 274

1.101, Ilenouxy mnunn [ nomec- il /
ua¥ Ha TJAIKylo chepHuecKyio no-
BepXHOCTh painyca R TaK, YTo OMMH
ee KOHell 3aKpenyieH Ha BepliHHe a¥

pel. C KakeM YCKOpeHMeM @ Had-

HeT IBHMaThCA KaXIbi 3JIEMEHT He-
[OYKH, €C/H ee BepXHHmit Kowel ocBoGopuTw? Ilpenmonara-
ercd, UTO JJMHA LENOYKH I<<aR/2.

1.102. Heboablloe TeSO NMOMECTHJH HA BEPUIMHY FJaJKoro
wapa panuyca R. 3arem wWwapy cooGUIMIH B FODH3OHTA/NLHOM
HANpPaBJEHHH TOCTOSAHHOE YCKODEHHE = o,
H TeJ0 Hayalno CKoab3uTh BHH3., Haiitn
CKOpOCTb Tejla OTHOCHTENIBHO LIapa B MOMEHT
otpuisa. CpasnuTh C peiuenueM 3ajaus 1.91.

1.103. Mydrouka A moxer CBoOGOAHO
CKOJIB3HTh BJAOJAb TJGAKOTO CTEPXKHHA, H3OT-
HyTore B opMe MOJYKOJBLA pasuyca R (puc.
1.19). CucreMy npuse]H BO BpalieHHe ¢ no-
CTOSHHOH YI/IOBOH CKOPOCTBIO ® BOKPYT

o —
o

Puc. 1.18

e p s e e e
/

{"' BeprukansHoit ocu O0'. Hailitu yros 93, co-

! OTBETCTBYIOMIKH  YCTOHYHBOMY  NOJIOMEHHIO
o My TOURH.

1.104. BuuroBKy Hagend Ha BepTHKA/b-

Puc. 1.19 gyl uepry MHINeHH, HaXoAAweHCcsd TOUHO

B CeBepHOM HanpaBieHHH, M BLICTPEJIH-
an. [lpeneGperas conpoTHBJAERHEM BO3AyXa, HalTH, Ha
CKOJILKO CaHTHMETPOB M B KaKylo CTOPOHY mnysd, nonas B
MHIL2HB, OTKJOHHUTCA OT u4epThl. BrICIpes npon3BeseH B
TOPU3ONTAJNBLHOM HanmpaBJeMuH Ha wmpore ¢=60°, cko-
pocts myam v=900 M/c H paccToAHHE JC MHLUIEHH §=
=1,0 km. ‘

1.105. Yenosex Mmacchl m=60 Kr HEET PaBHOMEPHO (10
nepudepun rOpU3OHTAJNbHON Kpyraok maarpopMel panuyca
R=3,0 M, xoropyic BpaumaioT ¢ YraoBoff CKOpPOCTbIO =
=1,00 pag/c BOKpyr BepTHKa/JbpHOH OCH, NMpoXojsuied yepes
ee uenrp. HaifiTH ropH3CHTANBLHYIO COCTABJAIOUIYIO CHJBL,
ReHcTBylole# Ha YeJOBeKa €O CTODPOHB! NJaTGOPMHI, €CJIH
peaysbTHpyIOUIAs CHA HHEPUHH, NPHIOXEHHBIX K Hemy B
CHCTeMe oTcyera «naatdopMa, paBHa HYJIO.
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1.106. INoesp maccut Mm=2000 T aABHKETCA Ka CeBepHON
wHpore ¢=60°. Onpenemuts: ,

a) MoAy/b M HanpasjeHHe CH/bl GOKOBOrO LABJNEHHA fiG-
€3fla Ha peJbCH, €CJH OH JBWXeTcs BJOJMb MepHAHaHA Co
cKkopocTbio v==54 KM/4;" '

6) B KaKOM HanpaBJeHHH M C KaKoifi CKOPOCTHIO NOMKeH
Orin Gbt JBHraThesl noesfi, YToObl Pe3ysibTHPYIOLIAA CHJ HHep-
UHH, AEHCTBYIOIMMX Ha MOe3], B CHCTEMe OTcieTa «3eMasy,
6uiia paBHa HYJIO.

1.107. Taaakuit ropusoHTaNbHEIL JHCK BpallalOT C YIvo-
BoOil cKopocThlo ©=5,0 pal/c BOKpYr BepTHKaJibHON OCH,
npoxojsiieil yepe3 ero HeHTp. B leHTpe AHMCKA NOMECTHN
HeGonbwyto mahly maccolt m=60 r H COOOIUAH el TONIKOM
rOpH3OHTANbHYIO CKOPOCTh Ue=2,6 M/c. Hafitu Moaynb CHab
Kopuonnca, neficTyloineli Ha a6y B CHCTEME OTCUETA ¢/IHCKY,
uepe3 £=0,60 ¢ nocjie Hayana e€e JBUKEHHA.

1.108. TopusoHTanbHbIAI AHCK BpAILAOT € YIJIOBOH CKO-
poctbio ®=6,0 pan/c BOKpPYr BepTHKa/JbHOH OCH, APOXOAA-
welt yepes ero uwentp. ITo onxHoMy H3 AHAMETPOB JAHCKa ABH-
xeTca HeGosblioe Tes1o Macenl m==0,560 Kr ¢ NOCTOAHHOH OTHO-
CHTeNbHO AucKa cKopoctbio v'=50 cm/c. Hafitu cuay, ¢ koto-
pofi JMCK JiefiCTBYeT Ha STO TeJI0 B MOMEHT, KOria OHO HaXo-
UTCA Ha paccrosikuy 7=30 cM OT OCH BpaleHHd.

1.169. TopH30HTANABHO PACNOIOXKEeHHHIA IIAJKHH CTepIKeHb
AB Bpamaior ¢ yryiosolt ckopocThio ©=2,00 pag/c Bokpyr
BepTHKanbHO ocH, mpoxoasuielh uepes ero komeu A. Ilo
cTepHI0 CBOGOAHO CKOMB3MT My¢drouka maccet m=0,50 &r,
ABHIKYILAACA H3 TOYKH A ¢ HaUaNBHON CKOPOCTHIO ¥y=1,00 M/c.
Haifitn nefictByiciiyio Ha Mydrouxy cuay Kopuomuca (8 cu-
CTeMe OTCueTa, CBSI3aHHON C BPAUANIMUMCA CTEPHHEM) B
MOMEHT, Koriia MydrTouKa oKasanach Ha paccrosuni r=50 cM
OT OCH BpaleHHA.

1.110. Topusonranbiuii JucK paxkyca R ppaumaior ¢
YIJI0BOH CKOPOCTHIO ® BOKDYT HENOABIKHON BEPTHKAJIBHOM
ocH, npoxoasmedi vepes ero kpaft. [lo nepudepuu Aucka pae-
HOMEPHO OTHGCHTE]BHO HEro JABHKETCH YacTHua MacCH AL
B MomenT, Korja cHa OKasblBaeTCs Ha MaKCHMAJbHOM pac-
CTOSHHM OT OCH BpalleHHA, pe3yJpTHpYillas#s CHJI HHepIHH
Foy, IeHCTBYIOWMX Ha YACTHUY B CHCTEME OTCUETA CRHCKY,
obpamaerca B HyJab. Hafitu:

a) ycKopeHMe q’ YacTHibI OTHOCHTEJABHO RHCKa;

6) 3aBHCHMOCTL F,, OT pacCTOAHHA O OCH BpalieHHs.

1.111. Ha sksarope ¢ Beicothl h=500 M Ha noBepXHOCTH
3eman nagaer Teso (6e3 HauaJbHOA CKOPOCTH OTHOCHTE/BHO
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GemitH). TlpeneGperast CONPOTHBJICHWEM BOSNYX4, Haiity, Ha
kaKoe PacCTOsIHUE U B KaKyl0 CTODOHY OTKJIOHHTCA OT BepTH-

ganu Teno NpH nazeHH .
1.3. 3axombl COXpaHeHMs HMMNyAbca, SHEPTHH
¥ MOMEHTA HMNyJAbCa

O B’paBHeHHé ABHMEeHHA WUeHTDpA MaCC CHCTEMH
mdve/dt = Fenem (1.3a)

e Fprem— PE3YBTHPYIOMA BCEX BHELIEKX CHJL
@ Ipupauenue HMNyJaLCa CHCTeMBL
: 2
pa—p1 = { Fanew dt. (1.36)
© VYpasnerue JAHAMAKE Tela lnepememsoii MaccH: ”
m-—Z—Za= F+%’; u, (1.38)

e t—— CKOPOCTb OTJEfseMOro (npucoefHHSAEMOT0) BELIECTBA OTHOCHTE/b-
HO PaccMaTpHBAEMOro Tea.
@ PaGora B MOIHOCTb CHJILL

a={ Fdr={Fods, P=Fv. (1.3r)
@ Tlprpamenyue KuHeTHYeCKOR SHEPIHH HACTHIG:
Ty T1= A, (1.30)

rie A—paSora ecex cHA, AeACTBYIOWMX HA 4aCTHUY.
@ YOuas norenunaApHOf SHEPTHM ¥aCTHIH B foJe:
Ul""Ua'-_’Anu.ua (l3e)
rie Apoas— paGoTa CHAN MO
® Cease mexiy cH/OA M NOTEHNMANBHON SHeprell YaCTHUM B moje:

Fpe=—gU 3, Fe=—yl. (1.3x)
@ [ipupamensie nosHod MeXaHHYECKON SHEPIHH SGCTHIM B nOJE:
Ey—Ey= Acrop . (1.33)

The Acmpmpafro‘ra peayApTHpYyOUIeR BCEX CTOPOHEKX CHJ, T. €. Cuf,
He MpHHajfeKaALNX K CHIAM KaHHOTO NOJA.
@ TMpupamense cofcrBenHol MEXaHHUECKOA SHEPTHH CHCTEMBL
Ric
Eco6 9 Ecos 1= Apnem+ Amnyrpr (1.3n)
Tae Eoo6==T - Ueogs Ucog—C0GCTBEHEES NOTEHUHANLHAR SHEPTHA CH-

CTeMN, ARfiyrp— paGoTa BeeX BHYTPEHHHX JMCCHIATHBHER CHA (CHA Tpe-
BRE m conporuBAeRHA). '
@ Illpupamenue noaHolt Mexanuyeckol SHePrHH B noJe:

Ey—Ey= A+ Abayrpr (1.3x)
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tae £=Ecos-+Uonew, Unem —MOTEHINANLHAR SHEPrHE CUCTEMH pg

Bremsem nose; Agfieli— paGoTa BHEINHX CTODOHHMX CHJ, T. €. Bhepm.
HUX CHJI, He MPHHAJIEKAUMX K CHJIaM HNAHHOTO IOJS.
@ Kaxernuyeckas 3HEPIHS CHCTEMBL:

T='7‘+mv’c/2, o (1.3n)

rie 7 —ee KHHETHYECKAH SHEPTHN B CHCTEMe HEHTPA MacC.
@ [pupamenne MoMeHTa HMIYJAbLCA CHCTEMH:

Ma‘—M1= S Nnnem di, (1'3M)
@ MoMeHT UMDy LCa CHCTEMBE:
M=M+frepy, (1.35)

Ta¢e M—ee MOMeHT MMNyJbCa B CHCTEME LEHTPA MACcC, Ig— PARHYC-Bex-
TOp LEHTPa Macc, p— HMUYJbC CHCTEMEL

1.112. Yepes 610K, yKpemeHHbIA HA NOTOJIKE KOMHATHI,
NepeKHHYTa HHTh, HA KOHLUAX KOTOPOH NOJBElIeHH Tena ¢
MaccaMu m,; u t,. Maccel 6/10Ka ¥ HHTH NpeHeOPeKIMO MAaJk,
Tpenua Her. HaiiTh yckoperue ueHTpa Macc 3Toff CHCTEMEL,

1.113. 3amknyras uenouka A maccel m=0,36 kr coenu-
HEHAa HHTLIO C KOHIOM BEPTHKaJbHOH OCH IEHTPOGeKHON
mamuHel (puc. 1.20) u Bpautaercsi ¢ NOCTOSHHOA YIJ0BOA
CKopocTblo w=35 pan/c. [Ipn sTOM HHTH cOCTaBAfeT Yroa
8=45° ¢ Beprukanbio. Halitu paccrodHue OT LEHTPa Mace
LEMOYKH [0 OCH BpallleHHs, a TAKKe CUIY HaTSKEHHs! HHTH,

Puc. 1.20

1.114. Kpyrsmit ronye A Maccnt m=3,2 Kr H C yIJioM
nosypacraopa =10 katutcAd paBHOMEPHO 63 CKOJIbXKeHHS
no KpyrJioii KOHU4YeCKoil mnoBepxXHocTH B Tak, 4to ero mep-
mrra O ocraercs uenoaswxuofl (puc. 1.21). ILlewrp Mace
KoHyca A HaxomuTcs Ha OJHOM YPOBHE C TOYKOK O H OTCTOHT-
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a =17 cm. Ocb KOHyca JBHMHETCR C YIJAOBOA CKOpO-

uee H \ .
grrbxo o=1,0 pag/c. HallTn cuay TpeHus NOKos, AEHCTBYIOIYIO
Ha KOHYC A‘

1.116. MOTOUMKAHCT efieT o BHYTpEHHEA [OBEpPXHOCTH
Bepmxanbuoﬁ LUJHBAPHYECKOH CTEHKH paguyca R=5,0 m.
Jlentp Macc U€/IOBEKAa C MOTOUMKJOM Dacriojiomen Ha pac-
crosnuy [=0,8 M OT CTeHKH. Koadpuunent tpenns Mexny
KoJiecaMH K CTCHKOH k=0,34. C Kaxoit MHHHMARLHOR CKO-

b0 MOMET €XaTh MOTOUHKJHCT N0 FOPH3OHTaNLHOH OK-
py)KE(KTH?

1.116. CHcTeMa COCTCMT K3 ABYX IZapHKCB C MaccaMu My
4 #,, KOTODHIS COEJMHEHH MEXIy cololl HeBecoMol NpYMMH-
ko, B mMomenT {=0 maprKaMm COOGUIMNH CKOPOCTH Vy M Vy,
fociC GEro CHCTeMa Ha%asia JBHTAThCH B OAHOPOZHOM nOJe
rawectd Jemnu. [lpeneOperas conpoTBACRHEM BOSZYXa,
HaliT¥ 3@BHCHMOCTH OT BpeMeHHM HMIyJhca 3ToH CHCTeME B
poLECCe ARMMEHHA M [ALHYC-BEKTOPA €e HEHTpa MacC or-
HOCHTOIBHO €FC HA%ARLEGIC NONOMEHHA.

1.1i7. Jlee neSonniuke miaftOnr, MacChl KOTOPBIX A5 H Mg,
¢BREaHBl HEDACTSMHMON HMTHIO JHEN [ H JBHKYTCH 1O
rAaZxof TOPHSOWTAABHON HMGCKOCTH. B HeKOTODWA MOMEHT
cKOpOCTH OAHON Mafiu paBuya HYMOC, & ApYroif — U, npuyYeM
e¢ HanpaniexHse NepreHpHKYAfpHO K wurH. Halitk cuny Ha-
TAMEHHS HHETH.

1188, Tlnor Maccet M C HaXORSIHMHMCS HA HeM YeJIOBCKOM
MaccH /7 HeNOABWMHO CTOMT Ha NoBepXHoCcTH npyia. OrHo-
CHTEJLHG DAGTa YENOBEK CoBepiaeT nepemeinerve I co cxo-
poctnio V' (f) ¥ ocrapamnupaercs. [lpeneGperas conpoTHB-
JeHueM BOnbl, HalTH:

a) nmepevewenue | naora oTHOCHTENBHO Oepera;

6) rOpH3OHTANLHYIO COCTABJASNIOMYID CHJBL, € KOTOPO#
YeJiOECK RefiCTROBaZ HA NJAOT B DPONECCE ABHMEHMA.

1.118, Yepes 6ok nepexuryTa BepeRKa, Ha OAHOM KOHUE
KOTOpol BUCHT JIECTHHIIA C MEJOBEKOM, & Ha ApYroM — ypas-
HOBEILIKBAICILKI IPy3 Macchl M. YesoBek Macchi m cosepuin
nepememenre I’ OTHOCHTENBHO JECTHHUB BBepX M OCT3HO-
Bhaca. ITpeneGperas MaccaMH 6noKa M BEPeBKH, & TaKXe
Tpennem B ocH Onoka, HafiTy nepememenne | newrpa Mmace
STOH CcHCTEMEL.

1.120. Yacruua / CTonKByaach ¢ uacTHueld 2, B pe3yib-
Tare uero BOAHUKAA COCTaBHas wacTuua. Hailth ee ckopocTh v
B Monyae v, ecan Macca y sactuusl 2 B 1=2,0 pasa Goanine,
9eM y uacTHUR J, @ MX CKOPOCTH Nepel CTOIKHOBEHHEM PaBHbi
&=2i+3j H v,=41—5], Ike KOMNOHEHTH CKOpOCTH Janbl B
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1121, Crson nywkd wmanpaBiaeH nog yriom: 9==45°
ropusoHTy. Korza Kosmeca nymIKM 3aKpenseHsl, CKOpocTy,
CHapana, Macca KOTOPOro B 1==50 pa3s MeHblle MacCH nyuiky,

=180 m/c. Haittu ckopocTs nymku cpasy nocue BBICTPeya, .

€CJIH Kosieca ee OCBCGOIHTS.

1.122. Tlywxa maccet M Haumnaer cBoGoauo CKOJIb3uT),
BHH3 M0 TVIAJKOH HAKJIOHHOH MJIOCKOCTH, CoCTaBAfome
yroa @« c rcpusonroM. Koraa mymka npomna nyte [, npo-
H3BE/M BBICTPE], B pesysbTaTe KOTOPOIO CHapsii BhlieTey
C HMNyJLCOM P B TODH3OHTAJIBHOM HanpaBAeHHH, a Nylika
ocranosuaack. IlpeHeGperas maccoit crapsza no CpaBHeHHig
€ Maccof NyLIKH, HaATH NPOXONMKHTENBHOCTD BHICTpesa. -

1.123. lse neGonbiuve MydbTouxM ¢ MaccaMmu my=0,10 gr
1 my=0,20 Kr ABHXYTCS HaBCTpeuy ApyT JPYry mo raaixomy
TOPUSOHTANLHOMY NPOBOAY, H3OTHYTOMY B BHAE OKDYIKHOCTH,
C NMOCTOAHHHIMH HODMANbHEIMH YCKODeHHsMH a;=3,0 m/c3
H a,=9,0 M/c* coorBercrBenHo. Halith HopMaJibHOE YCKO+
penue coctaBHO# Mydthl, - o6pasopabiuefics nocae CTONKHO-
BeHHusI, :

1.124. Cuapsn, BuNymMEHHbIX co cKOPOCTHIO D,=100 M/c
nox yryaioM &==45" K ropH3oHTY, pasopBaJcs B BepxHe#t Touke O
TPaeKTOpUN Ha JBA OAHHAKOBBIX OCKOJKA. ONUMH OCKOJIOK Yian
Ha 3eMo NoX Toykoi O co cKopocThio ;=97 M/c. C Kakoii
CKOpOCTBIO ynian Ha 3eMo BTOpod ockonok? Conporus/ieHus
BO3JlyXa Her.

1.125. [laii6a I, ckosb3kBlIas no mepoxoBatolt ropu3oH-
Ta/lbHOH NOBEPXHOCTH, HCHBITAA COyJapeHHe ¢ NOKOHBIIelics
waiGoit 2, Tlocse cronKHoBenna mwafiGa I oTckouHna nop,
MPAMBIM YIJIOM K HaNpaBJeHHIO CBOEro INEPBOHAYA/BHOIO.
ABIXKEHHS H npollja N0 OCTAHOBKH MyTbh $;==1,5 M, a.maii6a
2 — nyts $,=4,0 M. Halitu ckopocts wafi6s | Herocpen-
CTBEHHO MepE] CTOJKHOBEHHEM, €CJH ee Macca B 1=1,5 pasa
MeHblue Macchl-WaiOs 2 B xosdduuuent Tpenus k=0,17,

. 1126, Ilenouka Maccel m==1,00 Kr U AAMHH I=1,40 M
BHCHT Ha HHTH, Kacascb NOBEPXHOCTH CTOA CBOHM HIKHHM
koHuoM. Ilocsre nepexxuranus HuTH nenouxa ynana Ha
cron. Haiitu noswni  uMny.ec, KOTOpDHH oOHa mnepegana
crony. , .

1.127. Jlse onunakoseie Tenexku I M 2, Ha Kaxjol H3
KOTOpHIX HAXOAMTCA MO YesIOBEKY, ABHMKYTCH Ge3 TpeHuss mno
HHEpUHH HABCTpeYy ADYT APYTY NO MApa/UIe/bHEIM pesbcaM.
Korza tenexcku nopasHanuch, ¢ KakAO M3 HMX Ha Apyryio
UEPEnpLIrHy/  YeNoBeK — B _ HaNpPaBJIeHHH, NEPHeHAHKYIAp-
HOM K ABHXEHHIO TesexeK. B pesyanrare Tenemka / ocraHo-
BHJack, a CKOPOCTH TesteKH 2 crana v. Hafitu nepBonauans-
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ODOCTH TENIEXKEK Vi H V,, €CJIH Macca Kax ol TenexKy

Bl psexa) M, a Macca KaXJoro 4esioBeKa . _
(6es q;%o JlBe OHMHAKOBEIE TENEXKH ABHXYTCA ZpYyr 3a Ipy-

L:_') u}xepuﬂn (Ges TpenHsa) ¢ OHON H TOH Xe cxopogbxo Vi
rom 2 efl TesieXKe HAXOLUTCH YeJOBEK Macchl . HEKOo-
Ha o A;OMeHT ye0BEK TNpPBLITHYJ B MNEPEHHION TeJEXKY CO
g Tbi0 U OTHOCHTENbHO cBoeHl Tenexku. Mmes B BHAY,
vt ;(;cca Kawaoll TeneXKH paBHa M, HadTH CKOpOCTH, ©
. pMH GYAYT ABHTaTBCA 00 TEJIEKKH TMOCje STOro.
Km?pl29. Ha kpaio nokosimeficst TeJIeXKKH Macchl M crosar
1pa yenoBeKa, Macca KaX/JOoro M3 KOTODHIX paBHa 7M. Tlggg-
ye6perasi TPEHHEM, HaATH CKOPOCTb 're.ng}xxn rgoigzmanb:
kaK 00a YenoBeKa CNPHIHYT C OIHOA H TO #e rop
Holi CKOPOCTBIO U omg)cmg:?u; T;:yeﬁ;;{ﬂ.

BpeMeHHO; 6) X .
?3) ﬁz:;gMp c.fxytxae’ CKOpPOCTb TeJeXKKH Oyaer 6om;u1§ 4 BO
aas?

cKmll.b l!g:). pPaxe’ra BBINYCKAeT HeMpepLIBHYI0 CTPYIo r;a::é
HMEIOILYI0O CKOPOCTb W OTHOCHTENLHO PaKeThl. PacxonaKeTH
pasen W Kr/c. Tlokasath, UTO ypaBHEHHE ABHMEHHA P

nMeeT BHA )
ma=F — i,

rhe m — Macca paKeThl B AaHHBIH MOMEHT, a — ee YCKOpeHHe,

—_ A1 CHJA.

F i.l;gelﬁ.mli’axefra IBIKETCA B OTCYTCTEHE BHEUIHHX CHJ, BHI-
MycKasl HENpPEepHIBHYKO CTPYIO rasa Co CKOPOCTHIO W, MOCTORH-
HOlt OTHOCHTENIbHO paKkersl. HafiTH CKOpoCTb paKeTHl VvV B
MOMEHT, KOT/Ia ee Macca paBHa M, €C/TH B HayaNbHBLIA MOMEHT
OHa MMeJa MacCy M, M ee cKopocTh Oblia paBHA HYJIO.

1.132. Haiity 32KoH H3MESHEHHA MACCHI PaKeThl CO Bpeme-
HeM, ec/NM paKera JABHXKETCH B OTCYTCTBHME BHEWIHHX CHJI €
NOCTORHHLIM YCKODEHHEM @, CKOpPOCTb HCTEYeHHS rasa oOT-
HOCHTEJILHO paKerhl NMOCTOSIHHA H paBHA 4, a ee Macca B Ha-
Ya i MOMEHT paBHA MM,

”?ﬁg. MPaxerap nogHuMaercs Ge3 HayanbHOl CKOPOCTH
BEPTHKa/bHO BBEPX B ORHOPOAHOM moJse cHi Taxectd. Ha-
YanbHasi Macca paKersl (C TOMJIHBOM) paBHa M. Clégpocm
rasoBofl CTpyH OTHOCHTENBHO pakeTsi paBHa u. IlpeneGperas
COnpoTuBNEHMeM BO3AyXa, HaHTH CKOPOCTb paKerhl B 3aBH-
CHMOCTH OT ee Macchl /1 M BpeMeHH riofbema f.

1.134. Pakera noanepxusaercs B Bo3fyXe Ha NOCTOAHHOH
BEiCOTE, BHIGpACHBas BEPTHKANLHO BHHS CTpYl0 rasa co Cko-
Pocteio =900 m/c. Hafiru: < :
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8) CKOJIbKO BpEMEHH PaKeTa MOXer OCTaBaTLCA B COCTOR.
BHH MOKOA, eCAH HAYasJbHAA MACCA TOMMHBA COCTABJRET N=
=25 % or ee maccw (Ge3 TOR/NHBA);

6) KaKyio Maccy rasos u{f) foJKHa €XKECeKYHIHO BHSp3.
CHBATh paxera, YTOOB! OCTaBaTLCs HA MOCTGHHHOH . BhICOTe,
€CIH HayanbHas Macca pakeTl (¢ TONAMBOM) paBHa 1,.

1.135. Kocmuueckuii Kopabnb Macchl M, ABUNETCH B
OTCYTCTBHE BHEUIHMX CHJ1 CO CKOPOCTBIO V,. Jlisi nHaMeHenug
HANPABJACHHS NBHIKEHHS BKJIOUMJIH peaKTHBHbIN ABHraTens,
KOTODBIH CTan BHIOPACWBATL CTPYIO Fasa ¢ MOCTOSHHON or-
HOCHTe/ILHO KOpaGiisi CKOPOCTBIO #, Bce BpeMs neprneHaHKy-
JMAPHOA K HanNpaBneHHIO NBIXEHHSA kopabnsi. B kouue pa.
GoTel 1BHraTenst Macca kopa6as crasa pasHoit m. Ha kaxog
yron o H3MEHHNIOCh HampaBieHHe IBHKEHUS Kopabasa 3a
BpeMA paboThl ABMraTens?

1.136. Tenexka ¢ neckom ABMXerca no FOPH30HTaIbHOM
IVIGCKOCTH TMOZ JReliCTBHEM NOCTOSHHON CHJILL F, coBnagnaroines
N0 HANpaBJIeHHIO C ee CKOPocThio. TIpH 9TOM necok BEICHIMaeTcs
YI€Pe3 OTBEpCTHE B AHE C NIOCTOAHHOH CKOPOCTHIO b Kr/c. Hality
YCKOpEHHE H CKODOCTb TeJIEXXKH B MOMEHT £, €CAM B MOMENT
1=0 TenexxKa ¢ neckoM HMena Maccy 1, M €e CKOpoCTb Gblia
pasHa nymo. TpenueM npene6peun.

1.137. Tlnardopma Maccet m, maukHaer XBHrarbes BIIPaBo

NOX jeficTBHEM nocTostHHON cuabt F (puc. 1.22). U3 nenog-
BIDKHOTO GYHKepa Ha Hee BLICHIIAeTCs necok. CKOpocTh mo-
TPy3KH nocrossHHa W paBia p kr/c. Halitu 3aBucuMocts or
BPEMEHH CcKOpOoeTH M ycKOpeHHS miaTdopMEl B mpouecce
norpyskH. Tpenue npeuneGpeknMo Mano.

Puc. 1.22 : Puc. 1.23

1.138. Lenouxa AB gnunn ! Haxonurest B rragkofi ropu-
SOHTANbHOH TPYGKe TaK, YTO YacTb ee JTHHEL A CBO6OAHO
CBELIMBACTCH, KacafiChb CBOHM KOHUOM B noBepxHOCTH cTosa
(puc. 1.23). B nekorophii Moment Komen A HENOYKH oTny-
cTiH. C Kakoli CKOpOCTBIO GH BHICKOYHT H3 TPYOKH?

1.139. Yacruua copepmmia nepeMelieHHe N0 HeKOoTOpoH
TPACKTODHH B ILIOCKOCTH Xy W3 TOURH [ ¢ pannyc-BeKTopoM
r=i+2j B Touxky 2 c paanyc-BeKTopoM ry=2i{—3j. Ilpn srom
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ZeficTBOBa/IH HEKOTOphble CHJIH, OAH:: ., ;:: ::(;;‘:pb;:}f
?:2;3i+4j. Haittn pa6ocral(, KOTOpyiO coBep
3}16%14,(1)’ Ifizeél:mbmaﬂBmerroqxa maccet m=0,15 Kr 1BHxeTCH
110 :-..uam.(omy NPOBOAY, H3OTHYTOMY B TFOPH3OHTAALHOH NJO-
¢KOCTH B BHJE JIyTH OKPYXHOCTH pajHy-
ca R=50cm (puc. 1.24, BuA CBepXxy).
B Touke I, rie CKOpOCTb MYtb}'O‘lKH
v,=7,5 M/c, Ha Hee Hayana JEHCTBO-
paTh TNOCTOSIHHAs TOPU3CGHTANbHAA CH-
na F. HailTi cKopocTb My@TOYKH B TOY- -
ke 2, ecan F=30 H. '

1.141, JIoxOMOTHB MaccHl m Haus- Pac. 1.24
naer JBMraThCA CO CTZHUMM TaK, 9TO Ve @ —
ero CKOPOCTb MEHSAETCH Mo 3aK0Ry u=ay s, :u - paméefry
annad, s— npofizenunidt nmyte. Hafitu cywm E;u}:z , pacory
peeX CHJ, ACHCTBYIOWMX Ha JIOKOMOTHB, 3@ nep \

‘Hay HAKEHHA. .
ﬁm?eﬁgz‘aﬁngmqecxaﬁ 2HEDIHA UACTHUM, ABHXYLiEACA
no o%pymnocm paguyca R, 3aBHCHT OT npom;?igo;o kzzg; ;51:
16 2aKoHy T=as, rie O — BOCTOfHHaA. [T g
CHABbL, AeRCTBYICHIeR HA HACTHHY, B 3aBHCHMOCTH ot S

1.143. YacTuun Maccyl m Nonajiaor B oéaacm: TAS }Eexn x
JeficTByeT BCTpewHas TtopMoszmast cmia. [aydusa rxac f
HHKHOBEHH® YaCTHL B 3Ty o8nactb 3aBHCHT OF HMH}JIH i%'tﬁ
QacTHIL KaK X==op, [lie « — 3aJaHHas ROCTOsSHHAR. Ha
33BHCHMOCTE MOXYJIA TOpMOSsuiefl CHIBI OT X. | ‘

1.144. Hefonbioe Tesio MacChi #1 MERJIEHHO BTAlH/H Ha}
FOpKY,. AeficTBys cunofi F, woropas B KaxIofl TOuKe Hanpas
JeHa 10 KacaTeNbHol K TPaeKTOpHH
(puc. 1.25). Haiitn paGory sroli cuam,
€CJIH BHCOTA TOpKH R, ANKHA ee OCHOBa-
uud | 0 KosdxbuumeRT TpeHus R.

1.145. illaf6a wmacct m=50 r coc-
KaJb3bisaeT 0e3 HauaIbLHOH  CKOROCTH
00 HaKJNOHHOH HANOCKOCTH, COCTaBJsO-
me# yroa  a=30" ¢ TOPHICHTOM, H,

Pue. 1.25 Opofifd DO FOPH3IOHTANLHOR NJOCKOC-

T paccrosHue [=50 cMm, ocranasau-
Baercsi, Hafitu pabory cun 'i}?eigﬂslzs Ha BCEM RYTH, CHHTas
Beiony xoahduuuent tpesus k=0,10.

ﬁ};éﬁg Jlaau prcxg C MaccaMu My, H M, COeAHHEeHHbie
HeZeopMupoBanHOR MerKoll NpYMHHKOR, J€XKaT Ha IOpH3QH-
TansHok naockoetH. KospduuveHT TpEHHA MOKAY OpyCKaMH
B nnockocToio paBeH R KaKyio MHHEMaZbHYK NOCTOSHHYIO

EH

, , — - — ' ‘



CHNY HY)XXHO NPHJIOKHTL B IOPH3OHTANLHOM Hanpabjenyy
Opycky ¢ Maccoft m,, 4to6bl Apyrof Gpycox CABHHYiCR |
mecra? ,

1.147. Henouka maccet m=0,80 kr, gausn {=1,5 m NexKpy
Ha LIEPOXOBATOM CTOJIE TaK, UTO OAUH €€ KOHEl CBelliuBaercy
y ero kpas. llenouxa Haunmnaer caMa COCKanb3biBaTGh, Korga
€e CBEIIMBAIOWASACH ACTh COCTaBser N==1/3 MIunK uenouky
Kakyio paGory copepiiar cuibl TpeHHA, ASACTBYiCHiie Ha
HENOUKY, NPH €e MOJHOM COCKaJb3WBAHUH CO CToJa?

1.148, Teno macchi m GPOCHIN NOK YIOM & K FOPNsomy
¢ HayaneHOH CKOPOCTHIO ¥p. HaifTu cpesmion MOmHOCTS, pag.
BHBAEMYIO CHJIOH TSKECTH 34 BC2 BpeMA UBHKEHHS Tena, j
MTFHOBEHHYIO MOIIHOCTD 3TCH CHAN KaK QYHKUHIO BpeMeny

1.148. YacThHna MaccH #1 JBHNKETCH NO OKPYKHOCTH pa-
Auyca R ¢ HOpMaJLHBIM YCKOPSHHEM, KOTOPOE MEHSercs oo
BpeMeHeM NO 38KOHY a,=wl?, rAe o - noctosnHad. Hafity
83BHCHMOCTD OT BPeMEHI MOLIHOCTH BCEX CHJ, JeHCTBYIOuiRy
Ha HacTHUY, a TAKKe CpefHee 3HAYeHMe 3TOH MOIHOCTH 3a
nepsnie ! CEKYHJ IOCJE Hatana ABHKEHHS.

1.150, Bpycox maccnt m=1,00 kr naxopuTCsi Ha ropuson-
TANLHOR MIOCKOCTH C© KosgduuuentoM tpenus £==0,27. B ne.
KOTOpBI MOMEHT eMy COOGLUM/IM HAYAIbHYIGC CKOPOCTh Uy=
=1,50 m/c. Hafity cpessione MOWHOCTD CH/B TPEHHS 33 BCe
BpeMa EBIKeHHA Opycxa.

1.151. HeGonpimomy Teny wMaccel i, HaXORALIEMycs Ha
TOpH30HTANBHOA IJIOCKOCTH, COOOWIHIH cKopocTe o, Koad-
(HUKEHT TPEHHS 3aBHCHT OT NpPOHAEHHOIs HYTH § N0 3aKOHY
k=as, rrze o — nocrosunan. HafiTw MakcuManbHy!o Mrho-
BeHHYIO MCIUHOCTb CHJbI TPEHHS.

1.152. Kaxyio MOIHOCTb [asBHBAIOT ABHIATeNH PaKeTH
maccot M, koTcpas HENoABMXKHO BMCHT Haj 3emseli, ecid
CKODOCTb HCTEHSHHA ra30B paBHA 4P YCKOpeHHS CBOGOIAHOrO
faneHust H3IBECTHO,

1.163. B cucreMe orcuera, Bpauiaiomefics BOXpYr Henok-
BIXKHOfl OCH C NOCTORHHON Yr/I0BO#H ckopocTeio @=5,0 paz/c,
BBiKerca HeGosbinoe Teno Macckt m==100 r. Kakyio paSory
coBepiIMyia LEHTPOOEKHAA CHNA HMHEpUHH UPH nepeMelieHHH
3TOr0 Teja N0 NPOH3BOALHOMY NYTH E3 TOuxH [ B TOUKY 2,
KOTOpHI€ PacnosiOXKeHbl Ha paccTOfHUAX ;=30 cM # £3=50 cM
OT OCH BpauleHus?

1.154. Topu30oHTANBHO paclHONOKEHHHH MHUCK Bpaujaercd
C nocTosHHOR YIJIOBOH cKopocThio @=5,0 pam/c BOKpYP
cBoefl ocH. M3 nentpa Aucka ¢ HauanbHOH CKOPOCTBIO 0Up==
=2,00 M/c npuwercs ueGonbluas wakba maccel m==160 r.
Ha paccrosunn r=>50 ¢M OT ocH JHCKa ee CKOPOCTh OKasanach

32

9=3,00 M/C OTHOCHTENBHO JHCKA. Haiiru paGoty, KoTOpyiO
coBepUIAIAa TIPH STOM CHJIA TPEHHH, JeHCTBYOWAs Ha watoy,
p cHCTEME OTCHeTa IHCK».

i.155, CHcTeMa COCTOHMT M3 JABYX NOCJEROBATEIbHO COBIM~
jeHHBIX TNPYXUHOK C IKECTKOCTAMH ¥y M .. Halith MuHH-
maAbHYI0 Ppaboty, KOTOPYIO HEOOXOZHMO COBEpLUNTB, HYTOOhI
pacTAHYTB STy CHCTEMy Ka Al
1.156. Teso Maccel /M HAYMHAIOT NOAHMMATH C NOBEDPXHOCTH
3emid, TPHIOKHB K Hemy cuny F, KOTOpyio H3MEHAWT C
phicOTON moabeMa y no 3akoHy F=2(ay—1)mg, rae a — no-
JOXKHTENbHAA TocToANHas. Hality pabory sToit cuael H npH-

alleHHE NOTEHIHANbHON SHEPTUH TeJla B NOJie TAMXKECTH 3eMaH
ya nepBoil NOJOBHHE NYTH NONLEMA,

1.157. [loreHunanbHast 3HEPrHA YacTHUBL B HEKOTOPOM
none umeer BHA U==a/r*~b/r, rape a U b —~ NONOKHTENLHbIE
[OCTOSIHHBIE, r — PACCTOSIHHEe OT meHrpa moast. Halitu:

a) 3HaAYEHHE ry, COOTBETCTBYIOLlEe PABHOBECHOMY NOJIO-
MEeHMIO YaCTHIbI; BBISCHUTb, YCTOHYHBO JIH 3TO HOJIOKEHHE;

6) MaKcHMaJbHOE 3HAaueHHE CHJIBL NPHTSDKEHHs; H3oGpa-
34Th NpHMepHble rpagmxy sasucumoctelt U(r) u F,(r) — npo-
eKUHY CHJBI Ha Pajuyc-BeKTOp T.

1.158. Yacruua Maccel m=4,0 r ABHXKeTCA B HBYMEPHOM
noJe, Ifie ee noreHuuanbuas seprua U=axy, o=0,19 M x/m2,
B touke 7 {3,0 M, 4,0 M} wacruua umesia ckopocts v, =3,0 M/c,
a B Touke 2° {5,0 M, —6,0 M} ckopocTb v,=4,0 m/c. Haiitu .
paboty CTOPOHHHX CHJ Ha NMyTH MexAy Toukamu [ u 2.

1.159. HeGonbwas wafiéa A cockanbseiBaer 6e3 HayanbHOH
CKOPOCTH € BepiMHBEI IJaikofl ropxm Boicotofl H, umeiomed
roprzoHTanbubH TpavnaxH {puc. 1.26). Ilpu xakoil BricoTe A
TpamMnauHa makfa 1poJjeTur Haubosibiuee paccTosiHue s?
HYemy ono pasho? : :

Puc. 1.26 Puc. 1,27

1.160. HeGonbiuoe Teno' A HAUKHAET CKOJb3HTD C BHICOTH A
U0 HaxsnoHHOMY KenoBy, NepexoifllieMy B NOJAYOKPYXKHOCTD
Paanyca h/2 (puc. 1.27). Ilpenebperas TpeHueMm, HaiiTH CKo-
POCTL Tena B HaMBLICIUGH TOUKe €ro TPaekTopuH (nocse
OTpriBa or xenoba).
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1.161. Ha nutn Anunnt | nojseller WApKK Maccw nm, C !

KOl HaHMeHbIUeH CKOPOCTBIO HaA0 HaYaTbh NEPEMeNlaTh Touky
nofpeca B FOPH3OHTAJIBHOM HanpasjeHHH, YTOOHM LIAPUK cra,
ABMraThCA TIO OKPYXHOCTH BOKPYr STOH TOuKH? KakoBo mpy
. 5TOM HATsJKeHHEe HHTH B MOMEHT, Korja oHa Oyjer npoxoaum,
POpH3OHTAJbHOE NONOXKEHHE?

1.162. HeGosblioft mapuk maccl m=50 I NpuEpenaen g
KOHILYy YNpyroii HHUTH, MecTKocTh Koropoit ®x=63 H/m. Hury
¢ LIapHKOM OTBe/H B TOPH3OHTanbHOE IIOJOXKEHHE, He liedop.
MHpYA HUTH, H OCTOPOXHO oTHycTHaH. Korza HHTh npoxo.
AMAA BePTHKA/bHOE NOJQMHEHNe, €€ ATHHA OKasanach I=1,5 y
M ckopocTb mapnka 9=3,0 M/c. Haiiti chay HaTsKeHUs: wumy
B 3TOM MOJIOMEHKH,

1.163. Tnankufl Aerkuil TOPH3OHTA/LHBIA CTepkeHb AB
MOXET BpallaThcsl Ge3 TpeHHs BOKPYT BEPTHKAAbHOH och,
npoxoasiuiel yepe3 ero Koneu A. Ha crepiHe HaXOMTCA He.
Gonbwas MydTouKa Maccel 1, COAMHEHHas HeBecoMoll npy-
HHHKOI AHHbL [y ¢ KoruoM A. JKecTKOoCTh NPYKHHKH PaBHa #,
Kakyio paGoTy HaJO COBEpLIMTH, HYTOOHI STy CHCTEMY Mel
AEHHO PAcKPYTHTb RO YIVIOBOH CKOpOCTH ©?

1.164. [nagxuii pesvHOBBIi 1IHYp, JAHHA KoToporo Iy
JKECTKOCTb X, TOJBElleH OAMHM KonLoM K Touke 0. Ha mpy-
rom xouue nmeerca ynop. Vi3 Touku O HauuHaer najaTe ke
Gonbluas Mydra maccet m. [lpemeGperas MaccamH IuHypa H
yuopa, HaiiTH MaKCHMalbHOE pacTsKeHHe Limypa.

1.165. He6obluas waiba Maccht m=>5,0 r RaunHaer CKOAb
3KTb, €C/H ee NOJONKHTb Ha WepPOXOBAaTyl0 MOBEPXHOCTHL N0
aycgeput Ha Bhicate h; =60 cM OT FOPH3OHTA/NLHOTO OCHOBAHAS
noaycdepel. TIpofonixas CKOAB3HTL, 1aiGa OTpHIBaETCA OF
nouyccepkt Ha Bhicore ii,=25 cM. Haiitu paGory cua Tpemis,
DeliCTBYICIGHX Ha laitfy npH ee COCKa/b3biBaHMH.

1.166. B cucteme, nmokasanHoi Ha puc. 1.28, macca HaX-
poro 6pycka m=0,50 K, MKECTKOCTb NPYXHHEI »=40 H/m,

'KO3DUUMEHT TPEHUA MEXRY OpyCKOM

x M H IJI0CKoCThio £=0,20. Macca 6ao

y Ka M NPVKUHB NpeHeOpexumo M

g, CucTeMa npHELIA B ABWKEHHE

m[ ] ¢ Hynesolt HauanbHOR  CKOPOCTEN

npu HeXebOPMHPOBAHHON npyHHHE.

Hafitn  MakcumanbRyio -CKOpOCTd
6pYCKOB,

1.167. YacTHua Maccul m ABWMKETCS CO CKOPOCThIO ¥4 HOA
YIJIOM @, K HODManH IJOCKOCTH, pasiensiueii oGaacTh, °
KOTOpHX NOTEHUWaJbHast >HEPIHA JaHHOA uacTHupl pasb?
U, u U,. Iop, xakuM yraoM &, K HopMaan ona Oyzer Apurarsct
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Ppc. 1.28

gocae nepecedeHHA STOM nnaockocr? [Ipn Kakom ycnosuu
gacTula He DNPOHHKHET B 061acTh € TMOTEHUHMANbHOH 3HEpru-

? .

ef 11,11268. Hurp nepeGpolllena uepes riaJKue rOpH3OHTANb-
ppie CTEpXKHH 7 ¥ 2, Ha ee KOHUAX H B CepelHHE NOJBEIISHB
oqufiaKoBofl Macchl py3bl A, B, C

uc. 1.20). PaccTosiHue MeX]y CTep-
wusmi pagHo . B Hekoropulit Mo-
MeHT Tpy3 £ OCTOpPOXHO OTNYCTHJIH, c
4 cucrema [MpHNLIA B JBIDKERHE.
HafitH CKOpOCTD rpysa C B MOMeHT,
KOrJIA KEHETHUECKAsA IHEPIHST CUCTEMBI
MaKCHMaJIbHa, a TaKXKe MaKCHMaJibHOe
pjepeMellieHHe  rpysa C npu pBmie- Y] ;
HuH BHH3. ~ Puc. 1.29

1.169. B K-cucreme orcuera BAO/b
oCH ¥ IBHXYTCH JBe 9acTHHH: OAHA MaccH /M — CO CKO-
POCTBIO Vy, APYTad MAacCHl 1y — CO CKOPOCTBIO Vj. Haiiru:

a) cxopoctb V K'-CHCTeMH OTCYeTa, B KOTOpO# CymMMapHas
KHHETHUYECKAA 3HEPrHA 3THX YaCTHI, MHHHUMAJbHA; »

6) cyMMapHYI0 KHHETHUECKYIO SHEPIHIO ITHX YAaCTHI B
K'-cucreme.

1.170. Hoayuurs dopmyay (1.3a).

1.171. Ha raagxofl ropH3OHTANBHOR MJIOCKOCTH HAXOMATCA
age HeGosbluve MAAGH C MaccaM# My H M, COGJHHEHHHIE
Mex1y cobofi HesecoMofi mpyxunkoff. Illafi6am coobutnan
HaganbHbie CKOPOCTH Uy .H U, HaNpAB/IEHHA KOTOPHIX B3a<
HMHO NMepNEHAMKYJADHH H JNeXar B TOPH3OHTAJBHOA MO
ckoctH. Hez'iTH MEXaHWYeCKylo 3HEPruio 3Tof CHCTEMbl B
CHCTeMe ee HEeHTpa Macc.

1.172, CucreMa COCTOMT H3 ABYX IIAPHKOB C MaccaMu m,
M m, COoelWHEHHHIX MeXAY COGOR HeBecoMoi MpPYXKHHKOH.

2

4

{ P 2
B Puc. 1.30 Puc. 1.31
B Havannumii momerT mpymumka He AepOpPMUDOBAHA, WIAPHKH

Al

O

. BaXozarcs na ojHOM ypoBHE H MM COOGUIMIN HaYa/bHbe
‘CKOpoeTH vy u v, (puc. 1.30). Cucrema Havana ABHraThesi B

OHHO?QKHOM none Tsmkectd Semun. Hafim:

8) MaKkCHMAJAbHOE KPHpAlleHHe MOTEHNHANbHOR SHEPTHH
MLl BO BHelUHeM mome; '

Zt

b




6) COGCTBEHHYI0 MEXaHMYECKYIO IHEPTHIO CHCTEMbI E.g 5 |

MOMEHT, KOI/la ee LEeHTP Macc TOJHHMETCA Ha MaKCHMAa/bhy
BHICOTY

1.173. Ha rnaakofi ropusoHTanbHOR TMJIOCKOCTH HRaxg.
Asrca nBa OpycKa C MaccaMH M, W M, COEJHHEHHBIE Hepe.
comofi npyxuHKo#t kectkocth % (puc. 1.31). Bpycox 2
TNepeMeCTH/IH BJIEBO Ha HeGoMblloe PacCTOsiHHE X H OTNYCTHAN,
HailTi cKOpOCTb UEHTPa MacC CHCTEME foc/e OTpEIBa Gpycka |
OT CTeHKH.

1.174. Ha raaakoff ropH3oHTaNbHOH IJIOCKOCTH JI€XKaT Jisa
OAMHAKOBHIX OpyCKa, COEHHEHHBIE HeBECOMON NPYXHHKOf
MKECTKOCTH ¥ U AiHHE [, B HenedopMHUPOBaHHOM COCTOSHHY,
Ha onun u3 OpyckoB HavanH JeficTBOBATH NG-

CTOSIHHON ropusonTaspholi cuiolt F (puc. 1.32). m
HaiiTi MaxkcuManbHoe M MHHHMANLHOE PaccTod-
HUA MexLy GpycKaMmi B NpOUEcce HX JBHIKEHHH,

x F

Lo e ”

Puc. 1.32 Pue. 1.33

1.175. CucreMa COCTOHT M3 JBYX OIHHAKOBHX KyGHKOB,
Ka¥CpIf  Macchl M, MEHAY KOTODHIMH HaxOHWTCA CXKaras
HeBecoMasl mnpyxura xecTkoctH % (puc. 1.33). KyGuxu
CBAI3aHLI HUTHIO, KOTOPYIO B HEKOTODPHIH MOMEHT NepeXHraior.
[pu kakux sHavenusx Al — HayanbHOM CIKATHH NPYMHHH —
HIKHHHA KYOHK NOACKOYHT NOCJE NEPEMHUraHHsAd HHTH?

1.178. Jlerepmas ropusoHTaJBHO NYJISL Macchl m nenana,
3aCTps®, B TeN0 Maccel M, KOTOpoe NOJBELIPHO Ha ABYX OAM-
HaKOBBIX HuTAX anuse [ (puc. 1.34). B pesyavrare nutH
oTKaonuANch Ha yroa 4. Cauran m<<M, naitu:

a) CKOPOCTb NyJIH MNepe] NONajaHHEM B TeJo;

Puc. 1,35

6) OTHOCHTENBHYIO JOMO NEPBOHA4aAbHOM KHHeTHYecKOH
SHeprHH NyJ/H, KOTOpasi nepellsia BO BHYTPEHHIO SHEPTHIO.
1.177. Ha raagkolf ropH3OHTANbHOM MJIOCKOCTH Haxo-
anrca Teno Macct M (puc. 1.35) u Ba nHem HeGoapwas maf6a

%

ccnt m. laiibe coobUWH/IH B FODH3OHTANBHOM HAnpasJe-
cxopocTsh v. Ha xaxyio Bhicoty (Mo cpasHeHio ¢ nepso-
aqanbHEM ypoBHEM) OHa NOAHHEMETCH TMOCAe OTpPhBA OT
rena M? Tpeunss Her. _
1.178. HeSoabmasn waiba Macch m Ge3 HayanbHO# CKO-
OCTH COCKaJib3LIBAET C rJiafikoft rOpKY BHICOTOH A M nomajaer
Ha JOCKY Macchl M, Jexamyio Y OCHOBaHHSA IOPKY Ha TyaiKof
ropnsomanbnoﬁ IICCKOCTH gpxc, 1.36). Bcanencrsue TpeHHs
pexdy WakbcH H JOCKOH wa- .

6a TODMOSHTCH H, HauuHas c ,
HEKOTOPOTO MOMEHT2, JIBHXKeT

cA BMECTE C ZOCKOH KAk ejH- . 2
joe uesoe. Hafity cymmapryo

B

paoTy CHJ TDEHHA B 3TOM M
npoxieCC& © (L s 7
1.179. Hadity npupawenne Puc. 1.36

KAHETHYECKOH 3HepPru#  cHc- .

TeME U3 JABYX LIADHKOB G MacCaMu /My H M, NpH HX aGCOMOTHO
neynpyroM coyjapenud. o coyaapeHHS CKOPOCTH IIaDHKOB
GoiId Vi U Va. . :

1.180, Yactsua A maccwer m, nposetas BGAM3H JApyrod
NepBOHAYANBHO NOKOMBLIEHCS uvacTHuni B, OTK/MOHsfeTCcH HA
yron a. Mmnyasc wactuunl A no BzaumoneficTBHA bl p,,
nocie B3aumomelicTBus cran p. Halitu wmaccy wacthus B,
eC/iH CHCTEMA 3AMKHYTAY.

1.181. 3aMuHyTas CcHCTEMA COCTOHT M3 JBYX ORHHAKOBSIX

" BaMMoieHCTBYIOINMK Qactul. B mexoropmi#t mMoMent f, cxo-

pocTh ORHOH wuactTumel pasMa HyJo, a apyrofi — v, Korua
pacCTOfiHNe MEWAY YaCTHUAMH OKasajioCh ONATh TAKHM e,
KaK H B MOMEHT f,, CKOPOCTb OZHOH H3 4acTHI CTaja paBHO#
. Uemy pamHHl B STOT MOMEHT CKOPOCTb ApYroH 4acTHUs
A Yroa MemIy HanpaBjieHHSMH HX JBWKeHHH?

1182, 3aMgHyTas cHCTEMAa COCTOMT H3 JBYX ONHHAKOBHIX
HacTHI, KoTopbie BSIKYTCA CO CKOPOCTAMHM Uy ¥ Uy TAK, HTO
yron mexpy HanpapaeHHAMH HX JpioxenuA papeH 8. [locae
YAPYroro CTOAKHOBSHHS CKODOCTH YaCTHI OKasajuch pas-
M 0 u oo, Halfith yroa 6 mMemAy HanparjicHHSMH HX
paasera,

1,183, YUacrsua macchl 1, MCOHITANA YHPYIOe CTOAKHOBE-
HHe ¢ nokounizeficd YacTHUEH MacCH M1, Kaxyo OTHOCHTENB-
BYlo wacrh, kumeThueckofi SHepTHH NOTEPANa HanOTAIOWAN
BacTina, ecyin:

8) GHa OTCKOUWZA TOJ NMPAMBIM YIVIOM K C30EMy NepBoHa-
Tansuomy HanpasASHUIO JBWKEHHS;

6} cronxuosenne soGopoe?

a7




i.184. B pesyabrate ynpyroro jioGoBoro CTANIKHOBEHRgy

YacTHULI / Macchl M, ¢ NoOKCouBiuelica yacTHuelr 2 obe HacTHIy
pasvieTesnch B NPOTHBONOJOMHLIX HANPaBNCHHAX € Ghung.
KOBEIMH CKOpOCTAMH. Hafitu maccy dactuum 2.

1.185. llocae ynpyrore cToviKHOBEHHA uacTHuUM [ ¢ Ho-
KouBileicsa YacThuel 2 00e YacTHIBL PA3NETeAHCh CHMMETPHYNg
OTHOCHTE/ILHO II¢PBOHEYANLHOIO HANPABJEHHS ABIKERHA ya.
cTulpt 1, ¥ YION MEMRY MA HaupabyieHLAMH pasnera 0=6(°
Haiitn oTHOWERHE MaCC 3THX YacTHIL.

1.186. Kakoit muH#MansHOH CKOpQCTBIO Jo/uKeH obianarg
HEHTPOH, YTOGbl NpH CTONKHGBEHHH C [OKOHBIIMMCH R7pon
macchl M yBenMuMTb €ro BHYTPEHHIOW 3Hepruio Ha AE?

1.187. Llap, rpurapmniica DOCTYHATeNbHO, HCIHITAA Vit
pyroe coynapeine ¢ BpyTHM, NOKOWBILHMMCSH, LIAPOM TOH Ixe
maccel. Tlpu coypapesmnn yroa Mexpy npamoil, npexeasime
uepes LEHTPH IMApOB, M HanpableHHeM IepBOHaYAAbEOrO
IBIDKEHNSA HANCTAOWErc. WIZPa OKAAACH pasHuM G=45,
Cunras WapH FaaiKHMH, HABTH A0MO 1) KHHETHYECKOH 3Hep-

.

- THR HaJ€7alOIEro Wapa, KCTOpas Nepelivla B DOTENLHANLHYIQ

3HEPIHI0 B MOMEHT Hanboavilell JedopMauuH.

1.188. Cuapsaz, nerawudi ce cKopoctnio u=500 mke, pas-
PHBAETCH HA TPH CAMHAKOBHIX OCKOVIKA TaK, YTO KHHOTHYe-
CHa% SHEPIHA CHCTEMH yBeauuuBaercs B 1=1,5 pasa. Kakywo
MaK;iHMaJlele CHOPOCTE  MOMET KMeTb CRHH M3  OCHOM-
KOB? :

1.189. Yacruua /, umesmiaa cropocth v==10 wm/c, Hcnm-
Tana »o0oBOE CroViKHOBEHHE ¢ NOKOUBLUSHCR vacThHued 2
TOH Me Macch. B pesyabrate CTOMIKHOBEHHA KHHETHYCCKas
SHEPTUA CHCTEMI yMeHbluBAach ha n==1,0 %. Haftu monysn
M H3OpaBJEHHE CKOPOCTH  YacTHUM / DoCae  CToNKHOBE-
HuA, ‘

1.190. YacTnua Macchl M HCOMTANA CTONKHQBEHHE ¢ MO
KOHBWeHCA uHacTMleR Macctt M, B pesyabiare roroporo
4aCTHUA /M CTXIOHWASCE Ha yrow %/2, a uactuua M orcko-
wnna nep yraow 3=30° K nepBoHa4asibHOMY BanpaBAEHHIO
IBUMEHHA YacThUbi M. Ha CKOAbKO NPOUEHTOR H Kak Hime-
HHJIaCh KUHETHYECKAN SHEPIHA TOH CHCTEMM NOC/Ie CTOJAKHO
BenMS, ecnd M/m=>50?

1,390, 3aMKRyTas CHCTEMa COCTOHT H3 EBYX YacTHI} ¢ Mac-
CaMu /n, W My, KOTOPBIE EBWMYTCH O NPAMEIM YIJCM APYT
H IpYry €O CKOPOCTAMH Ur ¥ U, HaltTh B cHcTeme ux nentpa
Macc:

a; HMOYJABC KEMAOHR YaCTHIk;
0) CYMMapHyIo KHHETHYECKYIO SHEPFHIO OGEMX 4aCTHIL
1,162, Yactnua Macch m, HeDmTana YHpYFCE coypaperue

3

£

-C

‘noxosasmeﬁcyt gacTunefl Maccel '5::,, npuyem m>>m,. Ha#iryu
MAKCHMAJIBHBLA YO/, HA KOTODHfl MOMET OTKJOHHTECA Hane-
sasl UACTHHA B pe3yasTaTe cOyjaapeHHst,

1.193. Ha rpanxoli rOpH30OHTanbHOR NNOCKOCTH Jiexar

4 opuHaxosbie waitsl A, B u C (puc. 1.37). Lafi6e A co-
o6muH CKOPOCTB -V, TOC/e. 9er0 OHAa HCObTaja yrpyroe
coyZLapeHue ONHOBPEMEHHO C iaiibaMs P
B u C. Paccrostue MEXLy LEHTpaMH 4
HoCTEAHHX KO COyAapeHua Gune B n A ’ /__
pa3 GONblIe AWaMeTpa KMXAOH MWafi- @.._.,1\ o=
6pi. HafitH cRopocTs maiibe A mnocse ~,
coyrapenns. Ilpu Kaxom snauenud 1) B N
waitba A nocje coyapeHHs OTCKOUHT
Has3aj; OCTAHOBHTCA; Oyaer JBHrarbecs
prepen?

1.194. Monekyaa  HCULITAJNA CTOJKHOBEHHE € . Jpyrof,
[OKOUBLIEHCH, MoOJeKyJolf Toft ke Maccw, [Jokazare, u4ro
yrosi MeXAy HaNnpaB/ieHHAMH Pas/ieTa MOJEKY.N:

a) pasen 90°, ecqn coyzapeHue yupyroe; .

6) orauuen or 90°, ecaH coyRapeHHe Heynpyroe. -

1.195. K Touke, paiHyc-BeKTOp KOTOPOH  OTHOCHTEILHO
Hayaja koopiauHaT O pameH r=qi-}-bj, npuickeda cuna F=
=Ai-+Bj, roe a, b, A, B — nocroaunste, i H j — opTel ocet
x H y. Haittn momenur N u naeso /cunnl F oTHocHrelbHO-
Toukn O. : : .

1.196. Moment HMOVABCA YACTHIE CGTHOCHTENLHO HEKOTO-
pofi Toukn O MeHAleTCA €O BpeMeHeM N0 3aKoHy M=a--Df,
rme a H b — nocTosiHHRIE BekToph, npHuem a.lb. Haitru
orHocHTesnbHO TOoukH O Momenr N cuawi, jeficTByloieli Ha
yacTuny, Korja yroa mexAy Bexkropamu N H M okaxercs
paBHEM 45°, : v - o

1.197. Hlapux maccsl m GpocHAH HOA YIVIOM @& K TOpH-
30HTY ¢ HauaJbHOH CKOpOCTHIO Up. HafiTH Monyas MomeHTa
HMIYJIBCA IIZPHKA OTHOCHTENLHO
TOYKH Opocas#HA B 3aBHCHMOCTH
OT BpeMeHH JiBHeHHs. Bauscaurs
M B BeplunHe TPaSKTODHH, €CJIH
m=130 r, =45 u v,=25 M/c.
CouporusaeHneM Bo3JyXxa npeHed-
peds. ,
Puc. 1.38 1.198. HeGoabuasn maii6a mac-

© cot  #1=5(} T HauMHAET CKO/Nb-
SHTh ¢ BepIUHHH  IIAJKOH HAKJIOHHOH IJIOCKGCTH, BHCOTa
Koropolt h=100 cM # yros HakJOHA K TOpH3OHTY @=15°
He. 1.38). HaiiTH Momy/nb MOMEHTA BMOy/abCa MA#OH OT-
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HOCUTENBHO OcH (, NepnesfuKYNiAPHOH K IJIOCKOCTH PHCyHKa
uepe3 {=1,3 ¢ nocsne Havana ABHKeHHS, i

1.199. laii6a A maccni m, cKonb3A NO rAaAKol ropuaoy.
TaJbHOR NOBEPXHOCTH CO CKOPOCTLIO U, HCHBITANa B TOUKe Q)
(puc. 1.39) ynpyroe CTOnKHOBeHME C TIJIaJAKOH HenolBHiKHoN
CTeHKOH. YTON MEXJAy HanpaBicHHEM IBHMKERUS Walbw y
HOpMaJLIO K CTeHKe paBeH o, Haiitu:

a) TOuKH, OTHOCHTENLHO KOTCDHX MOMEHT HMMOyJanca M
maifbl OCTAETCA NOCTOSHHLIM B 3TOM [IPOLECCE;

6) Monynb NpHpallleHHsl MOMEHTa HMNyJabca a6k or-

HOCHTENbHO TouKH O, KoTopasi HaXOIMTCA B INIOCKOCTH
ABHAMEHHA WaRGH Ha paccTosHuH I op

A Toury 0.
1.200. BepTuxanbHbil BHIHHAD VK-
penJieH Ha IJajKofl rOpH3OHTaAbHOI No-
BepXBOCTH. Ha DHJIMHAP INIOTHO Hamo-

,f"" S
d
)

Puc. 1.40

Pue. 1.39

Tasa HHTh, CBOOOAHLI KOHEL KOTOpoH coenyHeH ¢ HeSonbluok
urait6oit A maccet m=5C r (puc. 1.40, Bux ceepxy). IlajiGe
coofINUAN TOpH3OHTaNAbHYIO CKopocTs v=5,0 M/c, Kak no-
KasaHo Ha pucyHke. MMesa B BHAy, 4TO CcHJA HaTsMeHHR
HHTH, NPH KOTOpo# Hacrynaer ee paspms, F,=26 H, nafitu
MOMEHT MMNyJakca Ia#Cbi OTHOCHTGNBHO BEepTHKAJLHON OcH
{ nocne paspBa HHUTH.

1.201, HeGosbwofi mapHK MacCHl 7, NPHBHA3aHELIA Ha
HHTH JuHOA [ K notoaky B Toyxe O, ABHIKETCH 1O rOpH3oH-
TaAbHOA OKPYXHOCTH TaK, YTO HHTb Bpaliaercd BOKpYT

" BEPTHKAJIbHOA OCH € NOCTOSTHHOH YIVIOBOR CKOPOCTBIO @.

OTHOCHTENBHO KaKHX TOYEK MOMEHT HMnyJisca M Imapuka
ocTaercs noctosHEmM? HaliTh Mofy/ns npupamieHns MomenTa
KMIYJbCa _lIAapHKa OTHOCHTeNbHO ToukH O sa  MNONCBHHY
ofopora.

1.202. Hlapuak Maccl m nagaer 6e3 Hauya/ibHOH CXOPOCTH
¢ BHICOTH it naz nopepxHocthio 3emad. Hafitn moayap npu-
palueHus MOMEHTa HMMOyJabca WNIapHKA 3a BpeMsA - najesus
CTHOCHTENSHO TOUKH () CHCTeMBI OTCuera, ABMKYWeficd o~
CTYNaTesabHO CO CKOPOCThiO V B rOpH3OHTAABLHOM HanpasJe:
BuH, B MomeHT Hadana nanenus Touka O coBnajana ¢ apHKoM.
ConporunneHue BOSAyXa He YYHTHIBATH.
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1.203. TopH30OHTANbHEIN TAafXHA AHCK Bpallalor ¢ [no-
crosHHOM YrJOBOH CKOPOCTBIO © BOKPYT HEMOJBHMKHOK Bep-
yHKAIBHOA OCH, Npoxojsiliell vepe3 ero LeHTp — Todky O.
}is 3TOA TOUKH B MOMEHT t=0 nyctmsau 1waiby Macchl m co
CKOPOCTBIO Vo HaftTH MOMEHT HMMNyJibCa maﬁémuM(t) OTHO-
¢HTeNbHO TOUKH O B cHcTeMe OTcYeTa, CBH3AHHOH ¢ JHCKOM.
YGennThCsA, UTO STOT MOMEHT HMNyabca o0ycaoBJEH JekcCT-
puem cuibl Koprosnca.

1.204. YactHua JBHXKercs NO 3aMKHYTOM TPAEKTOpHH B
jIeHTpa/IbHOM CHJIOBOM TMoJie, I/le €8 NOTEHIHAIbHAA IHEPrus
U=Fkr®, k — DONOXHTENbHASA NOCTOSIHHAA, ! -— PACCTOSAHHE
qacrunel Ao uenrpa noas O. Hafitm Maccy wacTHBRl, ec/H
jauMenbllee paccTodnue ee 10 Toukid O paBHO 7y, a CKOpPOCTb
pa HaHOOABLIEM pPACCTOSHHH OT 3TOH TOYKH ~— U,

1.205. HeGoanlnoll waprx nofsecH/H K Touke O Ha Jnerkoit
HuTH AAHHBL [ 3aTeM HIapHK OTBeJIM B CTOPOHY TaK, YTO HHTb
OTKJIOHHN1aCh Ha yroa 4 or BepTHKAaAH, H COOGLUIH eMy
CKOPOCTb B TOPH3OHTa/AbLHOM HanpaBJeHHH NepreHAUKYIAPHO
K BEPTHKAJBHOA IIOCKOCTH, B KOTOPGit Paclo/iOXeHa HHTb.
Kaxyio HaYaibHYI0 CKOpOCTE Hajo COOOIIHTE HIAPHKY, “4TOOLI
B Dpouecce JIBHXEHHSA MAaKCHMaJbHBIA Yroa OTK/IOHEHHA .-
HUTH OT BEPTHKA/JH OKasasics paBHbIM 71/2? :

1.206. HeGonbmyio wafi6y noMecTHAH Ha BHYTPEHHIOW
r7ajKyl0 TOBEPXHOCTh HENOABHXHOIO KpPYIVIOTO KOHyca
(puc. 1.41) Ha BHicOoTe h; OT €ro BeplHHBI ¥ COOGHIMJIH €l B
rOpH3OHTAbHOM HarpasJieHHH N0 KacaTesbHOH K NOBEPXHOCTH

- - KoHyca cKopocts v;. Ha Kakyio Beicory
hs (or BepmIHHH KOHyca) NOAHHMETCSH
mwait6a?
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Pre, 1.42

- 1207, Ha rnagkoit rOpH3OHTa/ILHONH IJIOCKOCTH JBHMKETCS
HeGonblioe Tesio Macchl M, MNpPHBASAHHOE K HEPacTHKHMOIl
HHTH, Apyroft KoHelw KOTOpoft BTAruBaloT B oTBepcTHe O
(pue, 1.42) ¢ nocrosuyoil ckopocteio. Hafity cuny HartsxeHus
HHTH B 3aBMCHMOCTH OT PACcCTOSIHHSL 7 Tesa JO OTBEpCTHA,
€I npu r=r, yrnoBas CKOPOCTb HHTH Obuia paBHA .
1.208. Ha wmaccupneii, HenogBxHbIl 60K paguyca R
HaMotana serkas nepacTskKMMas HHTb, K CBOGOZHOMY KOHLY
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KOTQPOA TnojBeiieHo HeGObLIOE Teno Macce m. B MOMely
1=0 cucremy mpEAOCTaBHJH caMofi cefe, M OHA Npumg p

nsuxenue, Haifitu ee MomeHT HMIyabCa OTHOCHTENLHO ocy

6ioka B 3aBHCHMOCTH oOT {.
1.209. Cuctema (puc. 1.43) cocToHT H3 OIHOPORHOTO Mac.

cuBHoro 6noka panuycoM R=150 MM, Ha KOTOpHIfi HaMmoTang -

HUTb C Ipy3oM Ha KoHue. HUTb nepekunyry
yepe3 IJIaJKHil TFOPH3OHTANLHBIA CTEPXKEHb C,
ykpersienuntt B crese. B moment £=0 rpy;
OTHYCTU/IH, H CHCTEMa INpHILIA B JBHKEHHe,
HafTtH MoMeHT HMNy/bCa CHCTEMB! OTHOCHTE/IB.
Ho ocn O Gnoka wepes !=4,0 ¢ mocne Hawang
JBHKEHHSA, €CJAH B Nponecce MNBHKEHHA HHTL
naBuT Ha crepxkeHb C € mNOCTOSHHOM CHiok
F=50 H. Yron =60,

1.210. OxHopoaumit Wap MaccH M W paju-
yca R HauHHaeT CKaTbiBaThCsl 6e3 CKOMbIKeHHs
MO HAaKJAOHHOH  IJIOGCKOCTH,  COCTaBJSsloMmeR
yron & c¢ ropH3ontoM. Halith -3aBHcHMOCTS
OT BpPEMEHH MOMEHTAa MMNyJibCa HIAPa OTHOCHTENBHO TOYKH
KacaHuA B HavajbHbifi Moment. Kak nsMeHutcs pesyasnrar
B cayuae alCcOMIOTHO TJIAAKOA HAKNOHHOM TMJIOCKOCTH?

1.211, Hexoropas cHcTeMa 4YacTHI, HMEET CyMMapHLI}
HMIYJBC P H MOMeHT HUMnyJabca M orTHocHTenanHO TouxH O,
Halitn ee Mmomenr wumnyasca M’ oTHocuTennHo Touku O,
MOJIOXKEHHE KOTOpOH TO OTHOIeHHIC K Touke O onpenenserca
panHyC-BEKTOpOM ;. BRISICHHTB, B K4aKOM CJIyYae MOMEHT
HMOyJbCAa CHCTEMBb! YacTHL He Oyner 3aBHcerh oT BHGopa

Touku O.

1.212, TMonyuurs dopmyay. (1.3H).

1.213. Ulapuk macchl m, IBHTaBIMHACA CO CKOPOCTHIO Up,
HCMbITAa ynpyroe Jio60BOe COyAapeHHe ¢ OXHHM M3 INaPHKOB
NMOKOUBILEHCH KeCcTKO#A raHTeNu, Kak - m ‘
nokasano Ha puc. 1.44. Macca' KakI0- QOuememwie ,,-;/g
ro IapHKa raHTeJH paBHa m/2, pac- : -
crosiiHe Mexay HumH — [. TlpeneGpe- '2 D
ras ‘pasMepaMH [IapHKOB, HalTH ' cob- :

o m/2
CTBEHHEIH MOMEHT UMOyJabca M ranrtesu ' / o

nocnae coyjapedus, T. €, MOMEHT HM-

Puc, 1.44
nyJbCa B NOCTYNATeNbHO NBHKYHEH-

Cs CHCTeME OTcYera, CBSI3aHHOH C LIEHTPOM Macc raHTeJH.

1.214, Ha rsanko#f rOpH3OHTa/lbHOH ILIOCKOCTH JieXar
JBe HeGO/IbIUHE ONHHAKOBbIC MAHOL, Kaxaan maccel m. Lait6nt
COEAHHEHB! JIETKOH HejedOPMHPOBAHHON NpPYXKHHKON, ANAHA
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xmdpoﬁ I, u XecTkocTb %. B nekotophift MOMEHT ORHOH K3
jafi6 COOCIMAH CKOPOCTb U, B TIODH3OHTanLHOM Hanpas-
jeHiH TePNIEHIMKYIAPHO K NPYIKHHKE, Hailtn MaxkcumansRoe
OTHOCHTEJIbHOE YIHHEHHE NPYMUHKH B Mpolecce JBRXeHHS,

eCJIH B3BECTHO, YTO OHO 3HAYHTENBRO MEHbLIIE €AHHHIEL.

1.4. BcemupHoe TArorenne

@ 3axoM BCEMHDHOTO TATOTERHS:

p=?'£§;"£. (1.42)

@ Ksanparit nepuosion obpaiesns naamer Boxpyr Coawua orHo-
caTest Kak KyOut Goabuminx nonyoceit ux op6ur (Kenaep):

T*wa® i {1.46)

@ [oTeHnHan rpaBHTAUKORHOTO NOAS TOUCTHOR MAcCH:
@ =—ym/r. {1.4p)

@ [lepsas ¥ BTOpas KOCMEYECHHE CKOPOCTH: ,
u=VeR, wm=9V2. (1.4r)

1.215. Hexotopaa mianera JBIDHETCH [0 OKPYMHOCTH
poxpyr Conmua co cxopocreio v=34,9 mm/c {(orTHocHTERRHO
resinOLEHTOHYECKOR cucTeMbl orcuera). Hafitu nepuoa ofpa-
merust 5T naaners! soxpyr Connna.

1.216. Tlepuon cobpamenna IOnurepa soxkpyr Connua B
12 pas 6Goablne COOTBRTCTBYIOMEro nepuoia Ans Jeman. Cui-
Taf opOMTH RJIAHET KpPYFOBBHIMM, HaHTH:

a) BO CKONBKG pa3 paccrosuue of IOnurepa po Coanua
npesbiaer paccrosiine or 3emau fo Cosnua; }

6) ckopocts ¥ yckopense KOnurepa B resHOBEHTPHUECHON
cHcTEMe OTCuera. ' ‘

1.217. Hexoropasa nnanera napuacerca Bokpyr Connua
N0 3JAHGCY TaK, YTO MEEMMAanbHOE PAcCTORHHE MEXRY
Heit u CosnnueM paBHO 7, @ MaKCHMalbHOe — 7. Haditu
¢ nomomnio (1.46) nepuon ofbpamenns ee soxpyr Connua.

1.218. Jipa cnoyTHHKA ABIKYTCA BOKPYr 3eman no Kaca-
WmHMes TpaekTopuaM. OnuH COYTHUK IBIDKEICH NO CKPYX-
BOCTH pammyca r, apyroil — no 3JUIHAOCY, € TEpHOAOM oﬁPa-
WeRks B 7 pas GOABIUMM, YeM Yy mepBoro cnyrtHuka. Hafta
¢ nomomsio {1.46) MakcuMa/nbHOE PacCTosiHie MEMJAY BTODHM
COYyTHNKOM H LEHTpOM 3eMaH. 5

1.219. HeGonbuwioe Teno Haunnaer nagare Ha Coanue ¢
Paccronmun, pamnoro panuycy 3semuoft opGurer. Hasanpmas

) :
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CKOPOCTb Tesla B Te/IMOLEHTPHYECKOH CHCTEMe OTCYeTa pammug
nymo. Ha#itw ¢ nomompio (1.46), ckonbko BpemeHH Gypep
NPOROMKATLCA TAJEHHE. '

1.220. Cnyrnux JIyHbl, Jpurasuiufics no KpyroBoH op-
6ute pajauyca r, TOCJe KPaTKOBPEMEHHOIO TOPMOXKEHHS CTan
JIBUraThCsl MO 3JUIHOTHYECKOH opOHTe, Kacaiolledcs noBepx.
noctu Jlyusl. Haittu ¢ nomomsio (1.46) BpeMsi nafiedus cnyr-
HHMKa Ha JIVHY. '

1.221. Tlpencrapum cebe, uTo Mbl co3gasin monens Conuey.
HOil CHCTEMBI, B %] Pa3 MEHbLUIYI0 HaTypaJbHOHl BEJHYHHH, Ho
M3 MarepHanoB TOH JKe caMOfi CpejHedl TMJIOTHOCTH, YTO y
" Conuua M nuaHer. Kak H3MeHATCA NPH 3TOM NEPHONBI 0G-
palieHHs MojieJiell NJAHET MO CBOMM OpOHTaM?

1.222, [lsoiiHan 3Be3fa — 3TO CHCTEMAa H3 JBYX 3Besjn, .

JBHKYIIHXCA BOKPYT ee leHTpa Macc. MssecTHnl paccrosinue [
MeXJly KOMIOHEHTaMH ABOMHOH 3pe3;nl W mepuoa T ee Bpa-
wenns. Cyuras, uro [ He Mensiercsl, HalTH CYMMapHY!O Maccy
CHCTEMEL, '
1.223. I'lnawera Macchl 7 JBHXKETCA MO 3JUIHICY BOKpYr
Conniua Tak, YTO HauMeHbllee B HauGoJblliee PACCTOSTHUS
ee or Co/HUA PaBHBI COOTBETCTBEHHO 7y H ry. Haiitu mowment
uMnysabca M 31Ol nuaHeTsl oTHocHTenbHO ueuwtpa Couania.
1.224. Jlokasats € MOMOIUbIO 38KOHOB COXpaHEHHA, 9TO
fOfHAst MeXaHHUeCcKas SHeprusl NJaHeThI Macchl M, ABHKY-
wefics Bokpyr ConHUAa MO SJIMACY, 3aBHCHT TOJABKO OT €ro
Gosipinoit moayocn aq. Halitu QopMmysy 83aBHCHMOCTH 3ToH
SHEPTHH OT a. '
1.225. TlnaHera A ABHAKETCA N0 3JJHNTHYECKOR opOure
pokpyr CosiHua. B moment, Korga oHa Haxojuiach Ha pac-
cTofHHH r, or CousiHua, ee CKOPOCThH paBHANACh Uy H Yrod
. MeXJy PpajgHyC-BEeKTOPOM Iy H
BEKTOPOM CKOPOCTH V, COCTaB-
asy o, Halits HauGosblree H
HauMeHbillee pAacCTOAHHSA, Ha
Kotopele yaanserca or Cous-

T IBHIKEHHH.

Puc. 1.45 1.226. Kocmnyeckoe  Te-
C no A psuxerca K Coanuy C,
MMes BJAJIH OT HEro CKOPOCTb U, H NPHUEJbHBIL mapaMerp
[—nne4o BeKTOpa Vv, OTHOCHTENbHO HeHTpa Contua (puc. 1.45).
HaiiTh HauMeHblilee pacCTOSHHE, HA KOTOPOE 3TO TeJO IpH-
6ausutcs K CosHLy. o
1.227. YactHua Maccel M HaXOAHMTCH BHE OJHOPOAHOTO

wapa Maccet M Ha paccTOSHHH r OT ero uewspa. Haittu:
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La 3Ta nJjagera IMpH CBOEM -

5) TIOTEHIHATLHYIO SHEPIHIO IPAaBHTALHOHHOIO B3aHMoOJleft-

crpisl 9acTHIB H Iapa,
cHJy, C KOTOpO# 1uap JefcTByer Ha 4acTHLY.

1.228. IlokasaTb, YTO CHJIa TArOTEHHs, HEHCTBYIOUWaA Ha
gacruny A BHYTPH OJHODOZHOrO cdepuuecKoro c/os pelue-
cTBa, paBHa HYJIO.

1.229. YacTuuy Macchl 7 NEPEMECTH/IH H3 LEHTPa OCHOBA-
qus ORHOPOAHOTo mouymapa maccel M u papuyca R Ha Gec-
xonesHocTb. Kakyio paGoTy coBepminjia npa STOM rpaBuTa-
[HOHHAA CHia, KeficTBylowasi Ha YaCTHUY CO CTOPOHH NOJY-

apa?
. pI,230. Hmeerca onpHopoanuli map Maccet M u pauuyca R.
Haiiti HanpsxkerHocTb G H NOTEHUHAaNA @ TPaBHTAUHOHHOrO
noJid 3TOro Liapa Kak (QYHKUHH PacCTOSIHHS I OT €ro lUeHTpa
(npn r<<R u r>>R). HsobpasuTb npuMepHbie rpapuku sa-
pucumoctelt G(r) v @ (7). ‘

1.231. BHYTpH OAHODOZHOrO IUapa C MNJOTHOCTHIO P HMe-
erci cepuuecKas MOJIOCTb, HEHTP KOTOPOH HAXORMTCA Ha
paccrosnud | or uedtpa mapa. Hafitn nanpsxenHocrs G
noJisi TArOTEHHA BHYTPH MOJOCTH.

1.232. Omuoponsmit wap umeer maccy M u pamuyc R.
Haiitn jpaBneHHe p BHYTpH miapa, o6yCc/aoBJEHHOE I'paBHTAlH-
OHHBIM CAaTHeM, KaK (GyHKUMIO pacCTOAHHSA r OT €ro HeHrpa.
Ouenutp p B UeHTpe 3eMaH, cuuTas, 4T0 3eMisd ABAAETCA
OZHOPOIHKIM HIAPOM.

1.233. Hafity coOGcTBeHHYIO NOTEHUHAJbHYIO 3IHEPTHIO
IPABUTAMOHHOrQ B3auMoneAcTBHS BeliecTsa, ofpasyioulero:

a) TOHKHII OJHOPOAHBIA cepHUECKHHA CJOil MacCel m W
papuyca R; v «

6) oxHOpOIHEI Wap MaccH m U pajuyca R (Bocnoan3o-
Bathcsl OTBeTOM K 3agaue 1.230).

1.234. BoiYHCAHTH OTHOUIEHHE CJEAYIOHIHX YCKOpPEHHI:
YCKOpeHHAI @, BLI3bIBAEMOTO CHJIOH TATOTEHHS Ha noBepX-
HOCTH 3eMJIH, YCKOPEHHA @i, OGYCJIOBJIEHHOIO UEHTPOGeKHOI
CHIOH HHepUMH Ha 3KBaTope 3eMJH, H YCKOpEHHS a3, c000-
Inaemoro tesam Ha 3emsae CouHleM. ‘

1.235. Ha xakofi BeicoTe HaX MOMOCOM 3eMJH YCKOpeHHe
;B°5<?>lmoro najienust yGOuBaer Ha _OAHH HAPOUEHT? B /JBa

a3a .

1.236. Teny coolwunu Ha moaloce 3eMaH CKOPOCThb U,
Hanpasnennyio BepTuKanbHO BBEpX. JHas paauyc 3emaH H
YCKopeHHe cRoGopHOro nafieHHs Ha €e NOBEPXHOCTH, HaHTH
BhicoTy, Ha Koropyl mnofHmMerca Teno. CONpOTHB/EHHEM
Bostyxa npeneGpeus.

1.237. Hafith nepuon oOpamieHHs CNyTHHKA, ABHXylie-
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rocA BOKpPYT HEeKOTOPOH IaHeThl BOAM3M ee [OBepXHOCTH
ec/aM cpeiHss IVIOTHOCTh INaHeTHl p=3,3 r/cm®. ’

1,238, CnyTHHK BHBeNHM Ha KDPYroByi0 OpGHTY CO CKopo-
cTri0 U Haj nomocoM 3emad. HafitH paccTosnKe OT CHYTHHKa
JI0 NOBEPXHOCTH 3eMJiH.

1.239. CnyTHHK 3emsu MacCel /M HBHKETCH NO KPYroBof
op6urte, pajadyc Kotopolt Basoe Gosblue paguyca 3emun.
Kaxkoli JONGAHWTENLHE HMNOYJABC H B KaKOM HanpaBJIeHHp
CAeLyeT KPATKOBPEMEHHO COOOMIMTL CIYyTHHKY, YTOGH njio-
CKOCTh €ro OpGLTH NOBEPHYJach Ha yroa o 6e3 H3MeHeHus
pazuyca opGUThI?

1.240. BoiugC/iHTB pajHyCc KpyroBo#i GPOHTRI CTAUHOHap-
HOTO CHOYTHHKA J3eMJH, KOTOPEIEl O0CTaerca HerOJABHMKHLM
OTHOCHTEJBLHO ¢ noBepXuocTH. KakoBa ero CKopocTs B Hiep-
IMANLHON CHCTEME OTCYera, CBA3ARHO# B JAHHBIA MOMEHT ¢
HEeHTpOM 3eMutu? :

1.241. Cucrema, KOTOpasi COCTOHT H3 JABYX ORMHEKOBLIX
CMYTHHKOB, COGAHHEHHHIX TOHKHM TpocoM MIHHE [==150 M,
IBHXKETCA 10 Kpyropoit opGute Bokpyr eman. Macca kax-

goro cmytHuxka m=1000 xr, macca Tpoca npeHeGpexumo

MaJsia, pacCTOfAHHE OT HEeHTpa 3eman HO 3TOA CHCTEMBI COCTAB-

aser n==1,2 paguyca 3emun. Halith cuy Harsixenus Tpoca

B MOMEHT, KOLLa TPOC HanpaB/eH 0O pajrycy 3eMiH.

1.242, Haiitn Maccy 3emny, ecnd COYTHEK, ABHAYI{Mics
B €e 3KBATOPHAJbHOH IJIOCKOCTH € 3anaja Ha BOCTOK MO Kpy-
ropoi opb6ute pagmyca R=2,00-10* kM, nosBaserca Hag
HEKOTOpHIM TYHKTOM Ha 5SKBarope depe3 Kaxase T=11,6 u.

1.243. CnyTHUK IBIDKETCS B 3KBATOPHAJBHOH IUIOCKOCTH
3eMaH ¢ BOCTOKA Ha 3apmaj mO KpyroBof opbHTe paaWyca
R=1,00-10* kM. HaliTH OTHOCHTEJbHO NOBEPXHOCTH 3eMJH:

a) CKOpOCTb CNYTHHKA; 6) ero yckopeHwe.

1.244, Kakyio ckopocTh HeoBXOAMMO COOCHIHTH Teay B
rOPU3OHTA/ILHOM HAnpaB/eHH# BOJH3H IOBEPXHOCTH JeMiH
y ee nosioca, 4ToOsl BHIBECTH €ro Ha 3JUIMATHYECKYI0 opOHTy
¢ Gosnbuioft mosmyocsio a?

1.245. HMckyccrBeHHbIH cnyTHHK JIyHBl JABuxKkercd mo Kpy-
ropofi opOure, panMyc KoTopod B 1 pa3 Oojbile paguyca
Jlyust. Cuuras, uto HeGoabHIasi CHJIa CONDOTHBJCHHKA, MCIB-
THIBAa€MAasl CHYTHHKOM CO CTOPOHBI KOCMHYECKOH mblIH, 32
BHCHT OT ero CKOpoctH Kak F=ot®, rje o — HOCTOsIHHAfA,
HaliTH BpeMmsi JABHKEHHA CNYTHHKA IO TajeHHs Ha mosepx
HOCTh  JIyHEL : ‘

1.246. BoiuncJuTh NEpBYI0 H BTOPYIO KOCMHYECKHE CKO-
pocTH Z14 3anyckoB ¢ JIyHel, CpPaBHHTb ¢ COOTBETCIBYIOWLHMH
CKOPOCTAMHE Ajst 3emjH.,
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1.247, Kocmuuecknii KopaGnb noaseraer K Jlywe no na-
pameECKOﬁ TpaeKTOpHH, TNOYTH KACAIOUIENCH €€ MNOoBepX-
jocTH. B MOMEHT MaKCHMaJBHOIO chmxieHua ¢ JlyHo#t Ha
xopoTKoe BpeMA Obul BKTIOYEH TOPMO3HOH ABMIATeab, H KO-
a6np mepelies Ha Kpyrosyl opGury. Hafitn npupamenne
MOLY/ISl CKOPOCTH KOpaGasl npH TOPMOMEHHH,

1.248. Kocmuueckuii KopaOib BbIBETd Ha KpYIoBYiO Op-
Gary BGIM3H ROBEPXHOCTH 3eman, Kakyioo BONOAHHTENLHYIO
CKOPOCTb B HATIPABJIEHHH €0 JBIXEHUA HEOGXOAMMO KpaTKo-
BpEMEHHO COOGUIRTH ropabmo, uTobhl ‘OH CMOr npeoLoNerh
seMHOE THATOTEHHE?

1.249. KocMmuueckuil Kopabab NBHXETCH BOKPYT 3eMan
o KpyroBoil opGure, panuyc Koropoit B 1==2,5 pasa Gosibilie
papuyca 3emau. Kakyio RONOJHUTENbHYIO €KOPOCTb HAno
KPaTKOBPEMEHHO  COOBIHTD Kopabaw B HanpaBneHHH OT
neHTpa 3eMJIH NO ee pajuycy, Yrofbl OH CMOT NOKHHYTE noje
THAroTeHHA 3eMJH?

1.250. Kaxkywo HauMenbllylo paboTy HAZ0 COBEpLUNTD,
yrofbl ZOCTABHTh KOCMHYECKKA Kopalab Maccet m=2,0-10° kr
¢ niosepxHocti 3eman va Jiyny? Conporusnenne Bosnyxa He
YUNTHIBATD. :

.1.250. Hafith ppHOIHMEHHO TPETLIO KOCMMYECKYIO CKO-
pOCTb  Us — H@HMEHBINYIO CKOPOCTb, KOTOPYIO HEOGXORMMO
COOGMMTE TEeNy OTHOCHTENBHO noBepXHocTH Jemnn, 4TCOH
oro cmorsio RoxKHYTb ConHeuHylo CHcTeMy. DBpauieHuem
3eman BOKpYr ee ocm npenefipeun. :

3.5, Munamura TSEpROFO TERa

@ Ypazuenne ERHAMEKW TREpNOrO TERE, BPAMIAIOWIEIOCH BOHDYI He-
ROEBMMHOR OCM Z:

F ﬁs?:” ED (1.5a)
rre N, — aare6panueckas CyMMa MOMCHTOB BHEIIHHX CHE OTHOCHTENEHO
ocH 2.

@ Teopema Hlreilnepa: _
§e=dp-t+-mat. {1.56)
@ Kunernueckas SHEPrus TBEDJOrO TENa, BPAUMAIOMErocs BOKpPYT
Beneapuxuoh ocu:
T = Io?2. ' t1.58)
@ Pabora BHeHHX CWJ OpH NOBOPOTE TBEPAOrG TENA BOKPYr He-
noppuxkuclt ocu:

A=SN,aqz. I ¢ 1)
a7




@ Kuneriveckan SHeDrHA TSEPAOTO T4 MPH IVIOCKOM FBUKenuY,
T = Ic0?/2-+mub/2. (L5g

@ Csasb Memay yraosoft CKopocTbIO @' NpelecCHH FHPOCKona, ero
MmomeHTOM HMnysabca M, pasdbiM J®, u MoMenTOoM N BHEIUHEX Cuu:

[o’M]=N. (L.5¢)

1.252. Tonku#t onHopoaustii crepxenn AB Maccs m=1,0 kp
JBHXETCA TOCTYNaTeNbHO ¢ ycKopeHHeMm a=2,0 M/c* noy
neicrsueM asyX cun Fy v Fy (puc. 1.46). Paccrosnune MEXNy
TOYKAMH MNPHJIOKEHUs 3THX cun b==20 cMm. Kpome Toro, ug.

" BectHo, uto F,==5,0 H. Haiith mauny crepxus.

<=4
T

EN)
]

A

Puc. 1.46 Puc. 1.47

1.253. Ogpnoponuwiit mwap Maccet m=4,0 Kr pABIKercs
NOCTynare/ibHO 1O NOBEPXHOCTH CTOAA MOA JeHCTBHEM Io-
crosinnoft cHisl F, npusioxenHoit, kak nokasano ua puc. 1.47,
rae yron o=30°. KosbduiuueHT TpeHHs MexAy iuapoM H
cronoM k=0,20. Haiiru F u yckopenue wapa.

1.2564. K Touke ¢ pamuyc-sekTopoM ry=al RpuioKeHa

cuna Fy=Aj, a K Touke ¢ r,=>bj — cuna F,=Bi. 3xecp o6a

pajHyc-BeKTOpa ONpEJeJieHbl OTHOCHTEIBbHO Hadasna KooppH-
Hat O, i u j — opTsl oceit x u y, A H B — nocrosuusie. Haiiti
N71eY0 paBHOAEHCTBYIoOWEH CHABL OTHOCHTEAbHO ToukH O,

1.255. Hailitu MoMeHT HHepuuH:

a) TOHKOrO ORHODOJHOIG CTEPXKHS OTHOCHTeJBHO OCH,
NepreHAMKYISAPHOH K CTEPKHIO M NpPOXOAAILEH wuepes ero
KOHEll, eCJH Macca CTepXHA m H ero AnuHa [

6) TOHKOH OAHOPOAHOH NPSAMOYTO/BHON INACTHHKH OT-
HOCHTEJIbHO 'OCH, NPOXOAfAIeH Yepe3 ORHY H3 BEpUIHH ILIa-
CTHHKH NEPNEHJHKYJSPHO K €€ IVIOCKOCTH, €CJH CTOPOHH
IVIACTHHKH DaBHBI @ H b, a ee Macca — m.

1.256. Toukas OJIHOPOAHAsI MJACTHHKA MaccH m=0,60 kr
HMeeT (popMy paBHOGEJPEHHOTO HPAMOYTONBLHOTO TPEyrovib:
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a, HaliTd ee MOMEHT HHepLHH OTHOCHTENBHO OCH, COB-
HHE oulell ¢ OJHHM M3 KaTeToB, JMHHA KOTOPOro a=200 MM,
“aﬂiﬂ%?. BeraucanTh MOMEHT HHEPIMH:

a") MERHOTC OJHOPOJHOTO JMCKA OTHOCHTENLHO OCH qum(-)
verpyH, NEPIEeHAHKYAPHOR K nio;:(%)cmlnucxa, ecny er
ompuaa b=2,0 MM ¥ paauyc R= MM; |

6) OAHOPOAHOTO CILIOMIHOTO KOHYCA 'OTHOCHTE/ILHO €ro
ocH CHMMETDHH, €CHIH Macca KOHYCa # ¥ pajuyc €ro ocHosa-
Hﬂﬂi,‘zé& HaliTH MOMEHT HHepUHH TOHKOI'O HpPOBOJIOYHOrO
KoMBIlA PAIMYCOM @ M MAcChl /1 OTHOCHTeJIbHO OCH, COBMaja-

meli ¢ €ro  AuamerpoM.

1.259. IMokasath, 4TO IS TOHKOH NUIACTHHKH NPOM3BOJIb-
joli (OPMbI HMEETCH CJeAyiollasi CBA3b MeXAYy MOMeHTaMy
HHEPLUTHE I,+Ig=1,, rne 1, 2, 3 — Tpn B32UMHO NEpHEHIH-
Ky/#pHEIe OCH, TPOXOIfIIHE Yepes OJHy TOUKY, NpHYEM OcH
/. 2 nexkar B NJOCKOCTH IJaCTHHKH. Mcrnosbsys sty cBs3b,
HaliTH MOMEHT HHEPLUH TOHKOr0 -KPYFJOro ONHOPOAHOrO
JECKa pajuyca R M Macchl /1 OTHOCHTE/IbHO OCH, COBNajaoisel
C OEHMM H3 €ro AHaMeTpoB. . 5

1.260. OxuoponHbll AKCK pajauyca R HMMeeT Kpyrablii BH-
pes (puc. 1.48). Macca ocrapureiica (samrpuxoBarHo#t) ua-
cTH AucKa pasua /m. HalTH MOMEHT HHEpUMM TaKOrG JUCKa
OTHOCHTEILHO OCH, NEpReHAHKYJ/APHOH K N/IOCKOCTH JAHCKa
W npoxoasuleH:

a) uepes Touky O;

6) uepes €ro HEHIP Macc. .

1.261. Hcoxoas ¥3 ¢opMyJasl Al MOMSHTA HMHEpUHH o©f-
HODOZHOrO Iapa, HafiTH MOMEHT WHePUHMH TOHKOro chepHie-
CKOrO CJIOST MACChi /0 M pajdyca R OTHOCHTeNILHO OCH, HPGXo-
AAiell wepes erc ueHTp.

’

Puc. 1.49

1.262. Ha crynexuathit 6ok (puc. 1.49) HamoTaHH B
NPOTHBONOJIOKHBIX HANpaB/ieHnsnx Ase HuTH. Ha xonen onHo#
HHTH peficTByloT nocrosHHofi cHiaod F, a K KOHUY Apyrod
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HUTH DpURpensied rpys maccwt 7. HasecTn Pamuycy;
H R, 610Ka n ero MoMeHT muepuny / OTHOCHTEILHO OCy Bpa.
enns. Tpenusn ner. Haiitu yraosoe yCKOpeHHe 6noKa,

1.263. Ha onxoponusli cnsommHol IMJIKHAD Maccy
W pajuyca R nJOTHO HaMOTaHa Jierkas HUTh, K KOHLLY KOTopog

NPHKpennen rpys maccet m (puc. 1.50). B MQ-
MeHnt {=0 cHcrema NpHULIA B ABHXEHHe. Ipe.
nebperas TpeHwem B ocH UHAHHIDE, Haiimy
34aBHCHMOCTb QT BpEMEHH:

a) MOLYJS YIJIOBOH CKOPOCTH UHIHHADa;

6) KHHETHYECKOH 3HeprHu Beed CHCTeMbr,

1.264. Konusl ToHkHX HHTeH, NJOTHO ga.
MOTZHERIX Ha oCb paguyca r mucka Makcpey.
74, NMPUKPENEHH K TOPH3OHTANbHON WiTakre,
Korna muex  packpyunsaercs, WTaHTY  rnop
HHMAIOT TaK, YTO AMCK OCT4€TCH HEU3MEHHG ga
ORHOA H TOH Xe BhicoTe. Macca HHCKa ¢ OCBIO M, MX Mo.
MEHT HHEpUHH OTHOCHTENLHO HX OCH cummerpiu 1. Halitu ye.
KOpeHue WTaHrH. ,

1.265. TopusonTanbblil ToHKHIT ONHOPOAHEI CcTepxeny
AB maccol m w pannn [ Momer CBOCORHO BpaImaThCH BOKpYT
BEPTHKA/ILHOR OCH, npoxopswieli uepes ero kowen A. B ne-
KOTOpLIA MOMEHT Ha kouel B nauana AeHCTBOBAaTh NOCTORHHAR
cuna F, roropas Bce Bpems NepPnEHMKYNAPHa K fnepEOHa-
SaIbHOMY TIONIOMERHIO NOKOMBILETOCS CTEPKHA H HanpasneHa
B TrOpHSOHTaibHOH mnaockoctH. Hatirn YIIOBYIO CKOPOCT
CTEPXHA KaK QYHKUMIO €ro yria mosopora @ H3 HaZaABROrO
ROJIOMEHHRS,

1.266. B ycranosxe, noxzzamnofi Ha puc. 1.51, uspecTnn
Macca OAHOPGRHOrO CHIOWHOIO LHAHMHApA m, ero paznye R

D

77y

ARRREREEERATATER

Puc. 1.52

B MACCHl TeN MMy u m,. CronbKeRHs HHTH, 1 TpeHua B OCH
BHIHEADA Her. Haf#Td yrioeoe yCHOpeHue uuiHHApa H Of-
HOlwlenne Harsmenwd T,/T, BEPTHHANEHHX YYacTKGB HMTH.
B NPOUCCCE ABIMEHHA. YGeAuThCH, 9T0 NpH m ~» 0 Ty=Ta

§0

B ¢ nokasanHoft Ha puc. 1.52, usBecTHRL
1.267. %n c:c;ze:,{eéoaq@xmxeﬂr TpeHus B MEKAY TeJIOM My
O ot ralnbaoi& JIOCKOCTBIO, A TakiKe Macca Onoka m,
}:.qo;;mo CUMTATL ORHOPOIHBIM EUCKOM. Cxonbx(%}guf
6aoKy Het. B MOMHT t=0 Teqg0 m, Haquﬂaeéml{z
TpeugOperas MacColi HHTH M TpPeHHeM B OCH .

mac
H ropH§0
goTop=IH
gutd 0O
cxarTbCH.
HaBTH: .
CKOpPEHHe Tena Mg )
2; gaéo};y ciiEl TpeHus, AeHCTBYWOUICH Ha Teqao M, 3a
auana ABHIKEHHS,
nie I CBKYHA TGCHS H
[lef';5 268. Oliﬂopommﬁ HHAKHED papdyca R PaCKPy';P; g;:
vr ero ocH J0 yrAoBOil CKODOCTH @o H TOMECTH/H 3 M
Bmf,?#aﬁ (puc. 1.53). Kosdbduument TpeHHS MeKIY CTeHKaM
B . b

7

Puc. 1.54

Puc. 1.53

yraa H U,PIJIHH}EPOMK P]IJ?aBeH k. Cxonbxo 0BOpOTOB crejaer ilu-
2HOB
Mﬂﬁgﬁg? lgczuc'reme, rioka3anHo#t Ha puc. 1.54, ouuopom;x:«g
JMCKY COOGIMNH YTVIOBYI CKOPOCTb BOKpPYT ropnsgz}gu o
ol ocH O, a 3aTeM OCTGPONMHO ONYCTH/IH HA -Hzgg lcc men 2
crepxkHs AB Tak, uro on ofpasosan yron 4= ¢ )ngM
Kanbto. Tpenue nMeeTcAl TONLKO MEXAY HAHMCKOM H CTO& e,
ero koadpunuent k=0,13. Ilycrs ny 4 ny — tmcnsﬁ Tpe.nxe
JMCKa 10 OCTAHOBKH NPH €ro BPAUICHH#H MO YacoBO# C pbﬂoﬁ
H NPOTHB uYacosoft c*rpenm«z“;xpn OZiMHAKOBOA . HaTal
CKopoctH. HalitH oTHomeHue n,/n;. : .
%’.270. Onuopoausift guck panmyca R pacxpy'mm;oﬁg a.r}::-
JI0BGH CKOPOCTH @ H OCTOPOXHO TOJOKHJIH Ha ropuél Tal-
Hyl0 mosepxuocTh. CKONBKO BpeMeHH AHCK 6y;[e'r Bpk?m
Ha noBepxXHOCTH, €C/H KoxpduuueHT TpeHHs paBeH .
1.271, MaxopMK ¢ HayanbHOH YIJIOBOH CKOPOCTBIO @
'HaTMHAGT TODMOSMTHCA CH/IAMH, MOMEHT KOTODHIX m:)oc:;
TeIBHO ero ocm NpONOPUKOHAEH KBAJPATHOMY KOpH  Ja
€0 yrnosofi ckopocrd. Halfith CPeAHIOI YI/IOBYIO CKOp
MaxoBuka 3a Bce BpeMsl TOPMOXKEHHS. |
B1




1.272. Onnopofubiit CIOWHOR UHJKHADP pazuyca R g Mac.
¢l M Moxer cBoGOIHO BpAIaTHCH BOKPYT HENOABHK Ko}
ropusonTansHoft ocu O (puc. 1.55). Ha uuanugp B opun q
HAMOTaH TOHKHH IIHYp aauHb ! ¥ Maccu m. Hafitu YIiioBoe
YCKOpEHHE UMJHHIDA B 34BHCHMOCTH OT JJIHHHL X CBelliupg.
folteiicst yacTH wrypa. Cyurarb, YTO LUEHTP Mace HaMoTaHHog
YacTH WIHYpa HaXOMMTCA HAa OCH LMJHHJpA.

1.273. Opnopozusifi crepxens MinHb | MOXeT BPalaThey
BOKPYT' TOPH3OHTA/IbHOR OCH, MEPNEHANKYIAPHOR K CTepx
H IPOXOJsLIel Yepes OZBH M3 ero KoHuoB (prc. 1.56). Crcremy

~ 0’

) Puc. 1.55 Prc. 1.56 - Puc. 1,57
paBHOMEpHO BpaWAIOT C YIJIOBOH CKOPOCTBIO @ BOKPYT Bep-
TuKaneHOM ocH. lpeneGperaa TpenneM, Haiity yroa § Mex Iy
CTEPIHHEM H BEpPTHKA/bIO.

1.274. Topusontanbuo pacnosioXeH bl 'OHOPOLHEIN crep-

xenp AB maccu m=1,40 kr u pnnssl [,=100 cM Bpauiaerca
cBOGOMHO BOKPYT HEMOABIKHON BepTHKaibHOH ocu OO,

npoxozsunesi uepes ero xowen A. Touka A uaxonurcs moce-

eanne ocn OO', nnua roropoft =55 cM. Ilpu kakom 3Ha-
YeHHU~YIJIOBOH CKOPOCTH CTEPXHS TFOPHSOHTaJRHAs COCTaB-
Adlolas CHJB, AEHCTBYIOIER Ha HMXKHEA Kowen ocu OO,
Gyner papHa nymo? KakoBa npH STOM rOpH3OHTa/JbHAS COCTAB-
ASIOWAsA CHABL, AEACTBYMOIEA HA BepXHMIl KoHel ocH?

1.275. CepeanHa ORHOPOAHOTO CTEPIKHS Macchl m i pauns §
XKECTKO COeHHEHA C BepTHKaAbHOR ocbio 00’ Tak, uTo yroa
MEXKJY CTepxcHeM H ocblo paseH & (puc. 1.57). Konupt ocu Q0
yKpensieHn B nomuunuukax. CucreMa Bpaimiaerca Ges TpeHHS
¢ yraoBo#t cKopocthio . Hafitu:

a) MOAYJb MOMEHTA HMIOYJBCA CTEPIKHA OTHOCHTEJBLHO
Toukd C, a TaKXe ero MOMEHT MMINYJbCa OTHOCHTENEHO OCH
BpalleHHs;

- 6) MOfy/Jb MOMEHTA BHEWHHX CHJI, ZEHCTBYIOUIMX Ha OCh
00" npu ppamenuu, ‘
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1.276. Tnankuit onHoponasiit crepxedb AB maccet M u
HH'H | cBOGOAHO BpAlAETCs C YIVIOBOH CKOPOCTHIO @ B

H3OHTALHOM TIOCKOCTH  BOKDYT . HENOABHKHOH BEpTH-

o LHOHl OCH, TPOXOJsiliell Yepe3 ero KoHe A. W3 Touku A
Ka:ﬁmaer CKOJIb3HTb [0 CTePHHIO HeGosblag MyQdra Macchl
Ha*!—iaﬁm cKOpocTh v' My(Q/Tbl OTHOCHTEJBHO CTEpXKHS B TOT
m'M;m KOrja OHa JOCTHTHET ero Kouua B.
Mo 1 977. OnHOpOIHAA TOHKAsd KBajpaTHas IJIaCTHHKA CO
cTop‘oHOffl ! u macchl M moxer cBOGONHO BpallaThbCst BOKDYT
{erlofIBHKHOA BEPTHKA/NBHOH OCH, COBNAialoOWeR C opHo# U3
ee CTOpOH. B LEHTD MN/NacTHHKH NO HODManM K Hed ynpyro
ylapsieTcsi IIapuK Macchl 1, JIeTeBLIHA CO CKOPOCTEBIO V.
Hafith: ,

a) CKOPOCTb INapHKa V' cpasy nocie ypapa;

6) rOpH3OHTa/bHYIO COCTaBJSIOUYIO Pe3yJIbTHPYIOIEH CH-
AH, C KOTOpOH oCb OyZer JeficTBOBATH Ha MJACTHHKY mnocse
ynapa. | ; 4 crep-

1.278. BepTHKa/NbHO PAaCTOJOMEHHBIH OXHOPOIHLIA CTep
swelb Macchl M M AnuHBI [ MOXET Bpamarbcsi BOKPYT CBOEro
BepXHEro KOHUA. B HIXHUA KOHell CTePXHA nonana, 3act-
pAB, TOPH3OHTA/ILHO JieTeBlUas MyJiA MAcCHl m, B pesyJbTare
yero cTepxKeHb OTKJIOHHMACA Ha yroa a. Cunras m&M, Halitu:

a) CKOpOCTb JieTeBLIell Nyau; S

6) npHpallieHHe HMMIYJLCA CHCTEMBI «MYJS — CTEPIKEHbY

3a BpeMs yJlapa; KaKoBa NMPHYHHA H3MEHEHHS 3TOrO HMIYJIbCa;.

B) Ha KaKOe paccTOfiHHe X OT BEPXHEro KOHLA CTEPKHA
JIOJDKHA TONacTb NyJs, YTOOLl UMAOYJbC CHCTEMBI &Y/ ——
CTepxeHby He M3MEHUJICH B Hpolecce yaapa. .

1.279. TopusonTanbHO PacroNOMEHHBI OXHOPOAHBIA AMCK
Maccel M U pammyca R cBOGORHO Bpallaercd BOKPYI BepTH-
KanbHOH OCH, NPOXOAAIleH uepes ero UEHTp. Jluck nmeer
pajHanbHY0 HanpasJsoOULYIO, BJOAb KOTOPOH MOMET CKOJIb-
3uTh Ge3 TpeHus HeGoablLioe Teso Macchl m. K Teny npupssaia
Jerkasi HuTH, NPONYIUEHHAA Yepe3 NOJAYI0 OCb JHCKAa BHUS,
llepeonayanbuo Teno Haxonunoch Ha Kparo JuCKa M BCA
cucTeMa Bpawianach € YIVIOBOfl CKODOCTBIO @o. 3areM K HUXK
HeMy KOHIy HHTH DpHIOKHAA cuay F, ¢ nomolplo KOTOPOH
TeN0 Mej/ieHHO NOATAHYNH K ocd Bpamenus. Hafrtu:

a) YrAoBYIO CKOPOCTb CHCTeMbl B KOHEYHOM COCTOSIHHH,

6) pabory, Kotopyio cosepuuna cuaa F. .

1.280. UenoBex Mmacchi 71, CTOHT HA KPAaio FOPH3OHTA/IBHOrO
OJHQpONHOrO JHCKA MAacchl /1, K(z’ropblﬁ Moker cBoOo-
HO Bpamarscs BOKPYr HENOABHIKHOM BepTu5<abeﬂoﬁ ocH,
Tpoxomsuue#i uwepes ero ueHTp, B HEKOTOPHIE MOMEHT ye-

JIOBEK Hayas JABHraTbCsd 10 KPal AHMCKA, COBEPIIAJ repems-
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uleHHe Ha yros @' OTHOCHTeJBHQ AMCKA M OCTAHOBHACS. I
Hebperad pasMepaMy uesioBexa, HaliTH yroJ, Ha KOTopry
NOBEPHYJICH AHCK K MOMEHTY OCTAHOBKH Y€JIOBEeKa.

1.281. Jlpa ropuacoHTanbHEIX RHCKA CBOGOJIHO Bpailiaiorey
BOKDYT' BEpPTHKAaJbHOH OCH, 'NPOXOASIUEll vyepes Hx eHTpy,

MowmenTh WHEDUHH JIHCKOB OTHOCHTEJILHO TOM OCH PapHm J..

v I, a yriosbie CKOpOCTH — o, H @,. [Tocsne nanenus Bepx-
HETro IMCKAa Ha HHMHHA oba Kncka Grarogapsi TPEeHHIo MER
HHMH H3YalH 49€pe3 HEKOTOPOe BPeMA BPAWATBCA KaK €Rinoe
nenoe. Hatiri:
a) YCTaHOBKBIUYIOCH YIJIOBYIO CKOPOCTH BPALIECHHA BHCROB:
6) paGory, KOTGPY®O COBEPIUNAN NDH 3TOM CHJLI Tpemm:
1.282. JisyM Oiu#aKOBOTO papHyea AHCKAM coolitiuay
CAHY M Ty e YIVICBYIO CKOpPOCTb @ (pnc. 1.58), a satem uy
‘ NpuBeJiH B COUPHKOCHOBEHME, H Cic.
TEMa Yepe3 HEKOTOPCE BpeMA NpHiijg
B HOBOE YCTaHOBHBIEECA COCTCHHue
zeuennst, Gcw pucKos HETIOABHAX H,

' TpeHHR B 0CAX HeT. Momenin HHEDIHN
RHCKOB OTHOCHTENLHO MX OCell Bpaine-
Hus paesst I; v 1, Hafitu:

2) TpHpAIieHHe MOMEHTa WMAYJALCA CHCTEMbI

6) yObiib €e MEXaHUYECKOA SHEQTHH. ‘

1.283. Juck pamuyca a wmomer cBoGoano BpainaThen
BOKPYT' CBO€H OCHM, OTHOCHTENBLHO KOTOPOH €ro MOMEHT nuep-
uun paeen fo. B Moment f==0 nuck Hauanm o6ayvarb no HOp-
MaJH K €ro NOBEpPXHOCTH PAaBHOMEPHBLIM NOTOKOM YacTHI —
N vactuu B eaunuuy bpevenn. Kampan gacruua umeer Maecy
m ¥ coGCTBERHLI MOMERT HMIYJabca M, Hanpassienne Koropero
COBNAZaET C HaNpaBJeHueM IBIKeHuA dactHu. Cunras, uro
BCE HaCTHUBl 3aCTPEBAT B KMCKE, H&HTH €ro YrioBYIG CKO:
PoCcTh Kak QyHKUMIO Bpemenn (1), ecan « (0)=0. Hsobpa-
3UTh NpHMEPHbI rpaduk 32BHCHMOCTH © (f).

1.284, OpnHopoHHBEI AMCK pajvyca R M Macchl m aemuT
Ha TNaAKOH rOPU3CHTANBHOH noBepxHocTH. Ha Goxoeywo
IOBEPXHOCTL RHMCKA NUIOTHO HaMOTaHa HHTb, K CBOGGAHOMY
KoHuY K KOTOPOi NPHAOMH/IH NOCTOAKHYIO FOPH3OHTANLHYIO
cuny F. Tloche Hauana sBmxenus Aucka Touka K nepeme-
¢THAaCh na paccrosnue L Haiitn yrioBylo ckopocth mMcKa
K 3TOMY MOMEHTY. .

1.285. Opnoponnetii Auck papuyca R=5,0 cm, Bpalan-
WHACA BOKPYT CBOEH OCH € YII0BOH CKOPOCTHIO =60 pan/e,
najgacT B ECPTHKANLHOM TNOJOHEKHHM HA TOpHIOHTANLEYIO
HIEDOXCEATYI0 NOBEPXHOCTE H OTCKAKHEAeT MOX yraoM §=
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Puc. 1.58

TYIIKH.

THKaNM, yXe He Bpawasch. Hafté CKOPOCTb IHCKA

€
K pnocne OTCK2KHBaHHA.

'cpaiy%s OzHOpOAHHMA Map CKATHIBAETCA 63 CKOMbXKeHH:

AKJIOHHO# TJIOCKOCTH, COCTABJSIOWEH Yros & ¢ TOPH3OH-
po ¥ HaiiTH YCKOpeHHE LEHTpa llapa M 3HaueHHe Koaddu-
oM. Ta TpEHMS, NIPH KOTOPOM CKOJLMEHHS He Gyner. ‘
;_me;I 987. OJHOPOAHBIA AP Macch m=5,0 xr CKaThIBaeTcA
p KOJ'!b)KEHHﬂ 10 HAKJOHHOH IJIOCKOCTH, COCTaBJsOUief

C k'3
rost @=30° ¢ ropusontoM. HaliTH KHHETHYECKYIQ
sHeprHio lIapa yepes f==1,6 ¢ nocyse Hayana ABH-

KeHHu. )
;xeﬁilf%& OnHOpOAHBIA UMAHHAD Macchl m=8,0 kr

u pasayca R=1,3 cm (puc. 1.59) B moment /=0
pauMHAET OMYCKATHCA NOX JeHCTBHEM CHIIb TSKeC-
ru. Tpene6peras Maccoii HuTed, HaHTH:

a) yrJoBoe YCKOpEHME UHJHHApPA; 5

6) 3aBHCHMOCTb OT BpEMEHH MIHOBEHHOH MOLIHOCTH, KO-
TOpYIO Pa3BHBAET CHJIA TSKECTH.

1.289. ToHkne HHTH HaMOTaHH Ha KOHLAX OXHOPOAHOrO
cnaomWHOre uuaunapa Maccsr m. CpoGoAHbie KOHUBI HHUTEH
IpUKpPENJIeHsl K NOTONKY Kabuubl sudra. Kabuna Hagana
[OAHMMATECA € YCKOpeHHeM a, Ha#itm yckopeHue a' uu-
JUHAPA OTHOCHTEJbHO KaGuubt M cuny F, ¢ KoTOpO# WHIAHHID
neficrByer (4epe3 HHTH) Ha NOTOJIOK.

1.290. Ha rsankofl HakJoHHOH TNJIOCKOCTH, cocTaBnmomg_ﬁ
yron @=30° c ropHsoHTOM, HAaXONAMTCA KaTyIUKa C HHTKOi,
cBoGOAHBI KOHell KOTOpOH YKpenJseH, Kak MNoKas3aHo Ha
puc. 1.60. Macca karywkn m=200 r, e MOMEHT HHEPUHH
OTHOCHTENBLHO cobcrBeHHol ocn [=0,45 r.m?, paauyc Hamo-
TauHoro cjiost HHTok r=3,0 cM. Hafith yckopenne ocH Ka-

Puc. 1.59

Puc. 1.60 Puc. 1.61

- 1291, OnHOpoXHKI CANOUIHOA LUJIMHAP MAcChl /i JIeXHT
Ha 1Byx ropusonrtasibubix Gpychsax. Ha mununap HAMOTaHa -
HHTB, 3a cBelHBAIOUMIACS KOHEX KOTOPOH TAHYT C IOCTOSIHHOM
BepTHKaneho HanpaBnensofi cuiofi F (puc. 1.61), Haiitn
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SHaueHud cuabt F, NPH KOTOpHIX LM/mHADP Gyxer KaTHThoy

Ge3. CKONbXKEHHS!, €CIH KOShOHUMEHT TPeHHs paBen k

1.292. Ha ropH3oHTanbHOH HIEPOXOBATOH MJIOCKOCT
BHT KaTywika HHTOK Maccel m. Ee MoMmentT uue
curenbHO  coGCTBEHHOH ocH  [=ymR?,

NOA yryIOM & K ropHusouty (puc. 1.62). Hafitu:
a) DPOeKUMIO Ha OCb X YCKOPEHHS OCH KaTymIKH;
6) paGory cuanl F sa nepsuie ¢ CEKYHJ JBHKEHHHA,

Puc. 1.63

X

Puc. 1.62

1.283. Cucrema (puc. 1.63) COCTOHT H3 ZBYX OAMHAKOBHX
ORHOPOAHHIX LWJIHHADOB, Ha KOTOpble CHMMETPHYHO HaMo-
TaHel Zse gerkue HuTH. HaliT ycxkopenue ocH HmxHero mu-
JHHADA B npouecce ABHKEHHA. TpeHHsi B OCH BepXHEro iy-
JUHJpA HeT.

1.294. B cucreme, nokasanuofi na puc. 1.64, ussecrsm
Macca m rpysa A, Macca M crynenuaroro 6noka B, MomeHT
HHepunH | nocnefHero OTHOCHTENILHO €r0 OCH XM paziycn

Puc. .64 Puc. 1.65

H ne.
PUHHA  oTHo.
rke Yy — 4HC/oBg,
KOS((UIHEHT, R — BHEWHNA pajuyc KaTyLukKH. Pamuyc H;f
MOT2HHOrO CJIOSi HHTOK paseH r. Katywky Ges CKO/IbAKenng
Hayanu TARYTb 34 HATb NOCTORHHON cHuoit F, HanpasneHHoy

crynenedl Gnoka R # 2R, Macca nureil npeneSpexnmMo Mana. -

Hafitu ycxopenwe rpysa A.
1.295. Cnuowsoli onsopoanuifi wmanngp A MaccH My
MOXET CBOGOJHO BpAMATLCS BOKPYF TOPH3OHTANbHOR OCH,

KpenseHa Ha nojctaBke B maccei m, (puc. 1.65).
K()’I‘Opa‘l YHp
) WHMHAD TUIOTHO HAaMOTaHA JerKas HHTE, K xouny K
oropOfi MPHJIOHHIH HOCTOAHHYIO FOPH3OHTANbHYI0 CHIY F.
auA MEXKIY TIOACTaBKOA H ONOPHOH FOPH3OHTaJbHOA nJ0-
CcKOCTHIO HET. Haitru: ,

a) YCKOpEHHE TOYKH K; i

§) KHHETHUECKYIO SHEDIHIO STOH CHCTEMBI vepes ¢ cexyHA
pocsie Hauana ABHMEHMA. .

1.296. Ha raaixofl rOpH3OHTANbROA TJCCKOCTH JIEHUT
jocKa MAccHt m, H Ha Hell OZHOPOAHBIH Wap maccel my. K no-
cke NPHJCKHIH TOCTOAHHYIO TOPH3OHTANBHYIO CHJY F.
C KaKuMM YCKOpeHMAMH OyAyT ABHIatbCs AOCKA M ULEHTp
mapa B OTCYTCTBHE CKOIbLKEHHSI MEXAY HUMH?

1.297. Co/OLIHOMY OAHODPOJHOMY HHMAHHAPY Macchi m
u pamuyca R COOGIIMJIN BpalleHHe BOKPYr €r0 OCH € YIJIOBOR
CKOPOCTBIO @, 3aT€M €ro NOJIOMHUAH GOKOBOH NOBEPXHOCTHIO
Ha T[OPH3CHTANbHYIO NJIOCKOCTH M NPENCCTaBHAH CaMOMY
cebe. KoapMHUHEHT TPEHHR MeXAY LUMJIHHAPOM H MJIOCKOCTDIO
pasen k. Haitru: , )

a) BpeMA, B TeUEHHE KOTOPOro ABHMKEHHE LMAHBADA Oyzer
NPOMCXORHTL CO CKOJIbKEHHEM;

6) nosnyio paboTy CHUAbI TPEHHA CKOJIEMEHHS.

1.298. OnHoponHmil Hap papuyca r cKarbisacTcd 6e3
CKOMbKEHHS ¢ BepiuMHE cpepnl paauyca R. Haiitn yrrosyio
CKOpOCTh Lapa focAe oTpeiBa OT cdepel. HauanbHad cko-
pocTb Wiapa npeHeGpexXHMO MaJa.

1.209. Cnrownoit cnﬂ?po;mmﬂ HMJIMHAD papuyca R Ka-
THTCA 10 TOPU3OHTAJBLHOH NJOCKOCTH, KOTOpas NepeXOoiMuT
B HAKJOHHYIO NJIOCKOCTb, COCTABJIAIOULYI0 YroJ & ¢ FOPH3OH-
ToM (noA ykjon). Ha#kti MeKCHMaNbHOE 3HaY€HHe CKODOCTH U,
UMAHRApa, [ipH KOTOpOM OH nepeijer
Ha HaKJCGHHYIO IJIOCKGCTh elle 0es
cKauka. Cunrarb, 4YTO CKOJbXCHHSA
HeT.,
1.300. Opnoponuali Wiap Macchl
m=>5.0 kr u paguyca R==5,0 cM Karurcs

CKOMIBKEHHS [0 FOPH3CHTa/IbHOM 1o~
BepxHocTH. BesienicTene JAedopMauuil B
MecTe conpuKocHOBeHHA Iapa M IJIOC-
KOCTH Ha 1uap np#u ABWKEHHHM BNPABO
RelicTByer pasHomeficrByicinast F cHJl peaKilnd, Kak nokasano
Ha puc. 1.66. Hafitu moaynb momenTa cunbl F oTHOCHTeJBHO
Uektpa O wapa, ecau Wwap, MMEBLINH B HEKOTOPHIA MOMEHT
Ckopocts v==1,00 Mm/c, npollen mocke 3TOr0 2O OCTAHOBKH
NyTh §=2,5 M. MomeHT cribl F CYHTaTh NOCTOAHHBIM,

Puc. 1.66
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1.301. Ha ruianxoft ropH3oHTa/ibHOM MOBEPXHOCTH exy
OHOPOAHBIA CTep:KeHb Macchl M==5,0 Kr u ANHHK [=9( cMT
Ilo onHoMy H3 KOHIOB CTepXKHA B OPH3OHTANLHOM Hanpap.
JIeHHH, NePReHANKYJSAPHOM K CTepXKHIO, NPCH3BENH Yaap
HMIIYJIBC CHIBL KoTOporo J=3,0 H-c. Haiitu cuay, ¢ KoTopog
OfHa TOJIOBHHA CTepxHsA Oyjer AeACTBOBaTH HA ApYryio B
OpOecCce ABHKEHHA.

1.302. Bocnosnb3oBasiliuch yesoBHeM npeasiaymest 3anayy
Ha#iTH: ’

) Ha KaKoe PacCTOSHHE NEPEMEeCTHTCA HEHTD CTePKHA 33
BpeMs CBOEro NOJAHOro o6Gopora;

06) KHHETHYECKYIO SHEPI'HIO CTepKHA nocie yaapa.

1.303. Ha raaaxoft rOpH3OHTa/bHON NJAOCKOCTH Jexar
HeGob1uast WaHGa W TOHKHA ONHOPONHbI CTEpXKeHb JTHHEL [
Macca KOTOpPOro B 1 pas Gonsiue macent miali6ur. IaiiGe co
OGHAH CKOPOCTb 'V B TOPH3OHTANBLHCM HAaNpaB/eHHY nep-
NEHZHKYISPHO K CTEPIKHIO, NOC/e Yero GHa HCMBITANA YIpyroe
CoyAapeHHe ¢ KoHuoM crepxus. Hafith ckopocTh vc ueHrpa
CTEPKHA nocsie CTONKHOBeHHA. Ilp# KakoM 3maueHHH 1) cko-
poCT: IaHOM 1I0C/€ CTONKHOBEHHS GYAET paBHa HYMIO? Ha-
MEHUT HanpaB/ieHHe HA NPOTHBONOJOKHOE?

1.304. Ornuopoaubii cTepxelb, NanasiAfl B FOPH30HTAMDL-
HOM TIOJIOMKEHHH C BBICOTH /i, YNPYro YAapH/ICA OAHHM KOHIIOM
O Kpaii MacCHBHOR muutel. Halitu ckopocts uentpa CTepKHA
cpasy nocJie yznapa. :

- 1.305. Bousok macent m=0,50 Kr, och KOTOPOro Hak/ioHeHa
noa yraom §=30° K BepTHKaJH, IpeneccUpyeT NOX NefCTRHEM
CHJIBI TSIKECTH. MOMEHT HHepuHH BOIYKAR OTHOCHTENLHO ero
ocH chmMeTpuH [=2,0 r-m%, yrioBas CKOPOCTb BpaimeHHS

BOKPYr 370H ocH w=350 pag/c, paccTodHHe OT TOYKH ONOpHl

o uHeHTpa Mace . Boauka =10 cM.
Haiiru: - ’

a) YrOBYI CKOPOCTH MpeHeccHH
BOJIYKA;

6) MGIy/ib M HAnpaBJeHue IopH3OH-
TaJbHOH COCTAaB/AIOUIEH CHJIBI peakKIHH,
p ZeficTayiolleft Ha BOMYOK B TO4KEe ONO- '
ue. 1.67 pHI.

£.306. Ha riony xabuum nudra, KoTOpas HauuHAaeT Noj-
HHMATLCA C MOCTORHHBIM yCKOpeHUueM a==2,0 M/c?, ycranoBJieH
TRDOCKON —— OFHOPONHBIH JuCK pamuyca R=>5,0 ¢M.Ha KoHue
CTepKHA AmHELL [=10 cM {puc. 1.67). Jpyro#t Kome cTepxHA
yKpeanen B LiapHupe O. I'mpockon mpemeccupyer ¢ yrnoBoi
ckopocTeio 7==0,5 o6/c. IlpeneGperas TpemneM H wmaccoll
CTepKHSA, HAHTH COGCTBEHHYIO YIVIOBYIO CKOPOCTH JHCKA.
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1.307. Boumuok, mMacca KOTOPOro m=1,0 KFr H :mmem
JHEPLUEH OTHOCHTENLHO cobcreennoii ocn /=4,0 r-M* Bpa-
aeTcsl C YTJIOBOI CKOPOCTHIO ©==310 pag/c. Ero TouKa onopu
4AXOMMTCA HA NOACTAaBKe, KOTOPYIO NEPEMEUlaior B ropn;;n:«
ranbHOM HANDABJEHHH C TIOCTOSHHLIM YCKOpERHUEM a=1,0 w/c®.
PaccTOAHHE MEKIY TOYKOA OnOphi H UEHTPOM Mace BOJTYKA
{=10 cm. HaiiT MOAy/b ¥ HanpaB/ieHue BEKTOpa @ — yrio-
poii CKODOCTH NpeleCCHH BOJYKA.

1.308. Opnuopoasnifi wap Maccel m=>5,0 Kr u pagnyca
R=6,0 cM Bpauiaercst ¢ YIVIOBOH CKOPOCTbIO @==1250 pan/c
BOKPYT rOpM3ORTA/bHON OCH, NPOXOAsINER uepes €ro LEHTD
B YKpemieHHofl B MNOMWUMIHHKAX NOACTABKH. Paccroanne
Mexcly TOMUHIEKKaMH {=15 cu. “I'Ioncmaxy fIOBOpAUHBIOT
BOKPYT BEPTHKA/BHOH OCH € YIVIOBOH CKOPOCTEIO @ =5,0 pap/c.
HafiTh MOAY/b W HanpaBleHHe I'MPOCKOIMMYECKHX CHIL

1.309. Jluck rupocxona maccht m=>5,0 kr u pasuyca R=
=5,0 cM BpamaercA C YraoBoll CKOPOCTHIO 0=330 pan/c.
PaccTosHHe Memiy ROMUHNHMKAMH, B KOTOPBIX YKpenJeHa
ocb gucka, (=15 cm. Ocb BHIHYMIAIOT COBEPILATH rapMoHH-
wecKMe KOJIe0aHlsi BOKPYT FOPH3OHTaJbHOA OCH C NeDHOAOM
T=1,0 ¢ W aMNIHTYAOH $,=20°. Haiitu MarcuMasbHO®
3HAYERHE TFHPOCKONHUECKHX CHJ, AEACTBYIOIMX Ha NOAWMD-
HHKH CO CTOPOHB! OCH RHCKa.

1.31¢. Kopaban ppuMerest cO CKOpOCTLIO v=36 km/a no
Ayre oxpymHocTH pamnyca R=200 M. Haiith MOMEHT rHpo-
CKOMMUECKHK CHJ, IeHCTBYIOMINA Ha NOANIKRNHAKH €O CTOPCHH
Bana ¢ MaxOBHKOM, KOTOpHE HMEIOT MOMEHT HHEpUHH OTHO-
cutenbHO ocH Bpawenus [=3,8:10° xr-m® u Jnenalor n=
=300 o6/mMun. Ocb BpalleHus PacnoAOKeHa BLOJDb Kopaéng.

1318, JiokomMOTHB DPHBOAWTCH B ABHKEHUE ryplunon,
och KoTOpol napaanenbsa ocsM Koases. Hanpasaenne Bps-
menna TypOuHB COBNafaeT C HaNpasJenHeM PPAIRCHNR KO-
aec. MoMeHT HHEpHMH poTOpa TYPOHHE! CGTHOCHTENLHO cch-
creeruoil ocM /=240 wrom?®. Haihte K0GaBouHYylo CHay Lae-
Reuns Ha penncH, COYCAOBJISHHYIO THPOCKONWYECKXMH CH-
AaMH, KOFJ3 JOKOMOTHB HAET [0 3aXpyrienmo paisyca
R=250 m co ckopecthio v=>050 xwm/e. Paccrosmhe MEXAY
peancamn (=15 M. Typ6una peaaer rn=1500 oG/mun.

3.8, Vopyrue pedopManis TEEPROTO Texa

@ 3enon I'yxa:
g==g¢/E, {1.6ay
TAE - OTHGCHTEABHGE YJMuKEHUe, O~ HATpiMense, £—Moxyas ¥nra,
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@ Coa3p MeKAy OTHOCHTSABHBIM mome

PeHEM CXaTHeM (pacy
HHEM) €' H OTHOCHTEALHHM NPOXOALHLIM pa (Pactme.

CTANeHREeM (CKaTHem) s;

i4
& =-—pus, (1.66)
rhe p—xkoadipunnent INyaccona, ,
@ Harub ynpyroro crepmus XapaKTepusyerca GopMoli ynpyrok e
- HHH, NDOXOAALIEH Yepe3 UEeHTPHE «THAIKECTU» HONEPeTHEX CeneHuH Crepy

HA. YpasHeHHe AR ONpelencHHs 5Tof

| ds JHHHK NPH MajabX Harubax:
Aiz . . d%y
Hedmpanrsnsny N (n=E1 o (1.65)
oot
rae N (x) ~—usrubaompli  MomenT v
PYr#x CHRT B CceueHHH € KOOPAUHa.
Puc. 1.68 Tof x, E—monyas Oura, I — momeny

HHEDUHH IONEPEUHOre CeYeHHA  op.
HOCHTe/IBHO  OCH, mpoxossimefi uepes welTpanuHuii cuofi (I =Sz”d8
2

pHe. 1.68).
® Csnasb MeMay OTHOCHTENLHBIM CABHIOM Y H TaHTeHUHAALHLM
HaNpSKeHHEM ! ' '

v=1/G, )
rae G—Monyns capHra. ’ (t-69

@ Kosbduunenr CHHUMACMOCTH (MOAY/Ib BCECTOFOHHEro cxarus):

=1 ov 6
Vo (1.6n)
@ OSvemian NAOTHOCTL SHEprHHU ynpyroft medopmauun:
u=Ee?/2, u=Gy2/2, (1.6¢)

1.312. Kakoe naBsense Heo6xomumo NPHAOKHTE K TOpUAM
CTAILHOTO UMAMHJADA, YTOOH AJIHHA €ro He H3MeHu1ach npH
ROBBILEHHH TeMmneparypsl Ha 100-°C?

1.313. Kakoe nasnenne H3HYTPH (ODH OTCYTCTBHH Hapy®-
HOI'O JaBJIEHUS) MOTYT BhLIepPIKaTh:
a) cTekAsHHas TPpy6Ka; 6) CTeKaAHHAaN chepryeckan konba
Y KOTOpRIX paguyc r=25 MM H TOJIIYHA CTEHOK Ar=1,0 o
1.314. Topr3sonTansuo pacnonomensnti MeJHbIA CTepxKeH:
AJRHLL [=1,0 » Bpamaor Bokpyr BePTHKANLHON OCH, MPOXD-
Adumex uepes ero cepepuny. Ilpw kakoit wacrore obcporon
OH MOXET pa3opBaTbes?
_1.315. Konbro pamuyca r=25 oM, caenanuoe us CBUHIO
- BOM TNDOBOJIOKH, BDAWAICT BOKPYT HENOABIMKHON BepTHKAMDL-
HOH OCH, NPOXOASILeH Yepes ero Lewtp M TepNeHHKY AP HOY
K muockocTd Koabua. Ilpu xaxoit wacrore o6opoToB pammoe
KO/IBLO MOXKET pa3opBaThCs?
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1.316. CrajpHas npoBosioka Auamerpa d==1,0 MM HatanyTa
p rOpH3OHTAJLHOM TONOKEHHH MEXNY JBYMs 3AKUMaMy, Ha-
XOIAUUMHACH HA PacCTORHHUH 1=2,0 m apyr or apyra. K ce
juHe TPOBOJIOKH — TOUKe O — nofsecnad rpy3 Maccel m=
~0,25 xkr. Ha CKONbKO CaHTHMETPOB ONYCTHTCS TOYKa o?

1.317. Onsopoannlit ynpyrufi 6pycoX ABHMXETCA NO IIad-
4oit TOPUSOHTANBHOH IIOCKOCTH MOA AeHCTBHEM OCTOARHON
cuns Fo, paBHOMEpHO pacnpejienentoff no ropuy. [lromans
Topua paBHa S, MOLyJb IOura marepuana — E. Ha#itu or-
HOCHTEIbHOE CXaTHe 6pycKa B HanpaB/IeHHH JeHCTBHA JanHoR

Hl.
cml.sl& ToHKKI ORHODOAHLIA MeXHBI CTepXKeHb AAMHHL [
4 MaccHl /M DABHOMEPHO BpalilaeTcsl ¢ Yr/IOBOH CKODOCTBIO @
B TOPH3OHTANbHOA IIOCKOCTH BOKPYT BEePTHKa/bHOH OCH,
npoXonsuedl uepes OJHH M3 €ro KOHUOB. Hafitn cuay uars-
HeHHA B CTEpIKHE B 3aBHCHMOCTH OT PacCTOsiHug r JIo OCH
BpalICKHs, @ TAaKKe YIJIMHEHHE CTePIKHA,

1.319, Cruiouinoft MeaHWH Huaueap AuHb [=65 cM no-
CTaBUAH HA TOPH3OHTAJLHYIO NOBEPXHOCTh H CBEPXY IpH-
JOXUNM BepTHKaNbHYI CKuMaomylo cury F=1000 H,
KoTOpas paBHOMEPHO pacnpejienena no ero Topuy. Ha ckoapko
KyOHYECKHX MWJUIHMETPOB HSMEHUJCS NPH 3TOM oOpeM Iu-
NHHApA?

1.320. Meanuiil crepeHb JAJHMHBI [ NOXBECHNH 3a OAMH
KoHel, K noroaky. Hafitu: '

a) yanuHeHue ctepxua Al noa aeficTsHeM ero COGCTBEHHOrO
Beca; :

6) oTHOCHTE/NbHOE npupauienue ero ofvema AV/V.

1.321. Bpycox us marepnana ¢ Moxynem IOnra E u xoad-
¢unuentom [lyaccoHa p mOABEPTAIM BCECTOPOHHEMY CIKTHIO
lapnenveM p. Haiitu:

a) OTHOCHTE/IbHOE YyMeHbllleHHe ero oOnema;

6) cBsA3b MexAy Koa(bHuMeHTOM cxKuMaemocTH B u ynpy-
MY NOCTOSAHHEIMH E H p.

IMoxkasars, uto kosdpunuenr [Tyaccoma p He Moxer npe-
Bharn 1/2,

1.322. CranbHast Ganka npsAMOYTOJbHOrO CedeHHs BMOH-
THpPOBaHa OfHHM KoHuoM B creny (puc. 1.69). Ilog neiicrBuem
CHIMl TAXECTH OHAa HCnbThiBaer HeGoapwiof uaruG. Hadru
Pamuyc KpHBH3HHl HeHATpAJBLHOrO €0 (CM. MYHKTHD Ha pu-
Cynke) B6ausu ToukH O, ecnv -

Ha BHICTYnNAlOWEro KoHua OGaaku %//AO Ui

1=6,0 M u ee Tonmuna h=10 cMm. =
1.823. CranbHoft cTepxenb A 4 »
KBaJpaTHOro CeyeHHss €O CTo- Pue. 1.69




poHON a4 BMOHTUDOBAH OAHHM KOHHOM B CTEHKY Tak

o qTo
BLICTYRA0LHE KoHel ero umeer MnHHYy ! (pHC. l.70).*I'fpeHe_
Operaa Maccoff CTepKHH, HAHTH C MNOMOIIBIO YPaBHenygy

(1.68) dopmy ympyrodi JMHHH M CTpesy mnporiGa A, ecsy

Ha ero KoHel A heficTByer:
a) u3rubaiouiui MOMeHT mapsl eua No;
6) cuna F, HanpasseHHasA BAONb OCH Y.

/0 xr

\\jf ' i

4 o 2

Puc. 1.70 Pre. 1.71

1.324. Cranwvuan OGanka pauEsl ! cBOGOIAHO ONHpaercs
CBOHMH KOHUaMd Ha Asa ynopa (puc. 1.71). MoMeHT HHepuun
ee nonepevyHoro cevennss pased J. [lpeneGperas maccoit
Gankd u cunras nporuGul MajbiMH, HalTH cTpesy nporu6a A

noj fedcTBHeM CHJAbI F, NPHJIOXEHHOH K ee CepefHHe.

1.325. Cranpuasn 6Ganka HMeeT NPAMOYTO/AbHOE CedeHHe,
BBICOTA KOTGpPOro pasHa h. Bocno/b3oBaBHIMCH YpaBHEHHeM
(1.68), wmaiitu cTpeny nporuGa A, Koropas ofyciroBieHa €ob-

CTBEHHBIM BecoM Ganku, B ABYX CayuYasx:

a) 6anKa BMOHTHPOBAHA OJHMM KOHHOM B CTeHy TaK, 4To

JJHEA ee BLICTYTaoWero Kouua pasHa ! {puc. 1.72, a);

- 6) Ganxa pjauHB 2/ CBOMMM KOHLAME CBOGOJAHO ONMpPAaerca
Ha nse omopu (puc. 1.72, 6). =

e 4 -
1 ‘\\5‘ | o i
a)
e 2L - ; ;
e >
6) a4

Puc. 1.73

1.326, CrajibHas nJacTHHKA TOMIHHH R HMeeT GopMY
KkBanpara co cropoHoit [, npuiem h<l. Ilnacrurka XecTKO
CKpenvieHa C BepTHKa/ibHO# ochio OO0, Koropyio Bpainaior
C TOCTOSHHEIM YFJOBMM ycKopenuem P (puc. 1.73). HaitTo
crpeniy nporuba A, cuHtas M3ru6 MasbM.
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Puc. 1.72

1.327. YCTaHOBHTb CBA3bL MEXJY KpPYTAWHM MomerToM N

3aKpy4YdBaHusa @ Jas: ;
r;xo;vxpy&leY KOTODO TOJMIHHA CTEHOK Ar 3HaUMTENILHO
a ]

yeHbllie paAHyca TpyORL;

’ eHHA.

JOLIHOrO CTEPMHA Kpyraoro ced ‘
axcgnmla I, papuyc r B MOAy/1b CIBHIa G W3BeCTHHL
1.328. BEHIUHC/IHTE MOMEHT CHJ N, xoropuie Busuaamfzsgg
ynBaHHue CTaIbHOM TpyOul pymuel [=3,0 M Ha yroa = P

';gﬁpyp ee OCH, €CJIH BHYTPEHHHI H BHEILHHA AHaMETPHl TPYOH
, b1 dy=30 My 1 d;=50 Mm.
pﬂ? 3291. Haiith HanGOJBIIYIO MOHIHOCTE, KOTOPYIO MOXHO
e e}laTb ¢ TOMOIIBI0 CTANLHOrO Bajd, Bpawaioilerocs Bo-
X l;r CBOEil OCH ¢ YIVIOBOH CKOpOCTBIO ©==120 pag/c, ecu €ro
l;r;mua =200 cM, paamyc r=1,50 cM ¥ ROMyCTHMELi Yol
Q
guBanna @=2,5. |
aaKgya:i(). O;moponu’oe KONbLO Macchl 7, HMeloulee BHEWHRi
amdyC ry, TJIOTHO HacakeHo Ha Bal pampuyca r,. Ban
gpamam ¢ TIOCTOSHHLIM YIVIOBHM YCKOpDEHHEM § poxpyr
ero ocy. HaiiTh MOMEHT ynpyruax cil JeopManmEn  CABH-
ra B KoJbile B 3aBHCHMOCTH OT PaccTosnui 7 B0 OCH Bpa-
enul. .
. 1.331. Halfitan 3nepruio ynpyrou nedopManiu CTasibHOrO
CTEPXKHS MacCHl m=3,1 Kr, m’lrcgm;%_gacmuyr TaK, 491G €r0
OTHOCHTEJIbHO, yAaunenne e=1,U0.10" % ,
1.332. CraiabHoll UMJIMBAPHYECKHH CTEPHEHD aaueel
1110M K TIOTGAKY.
¥ panuyca r TNOHBECHJIH ORHHM KOHIUO ‘
pa\) Haiitn sneprmo U ynpyroft Jnedopmaumi CTEpHKHL.
6) Bupasurh U uepes OTHOCHTENLHOE YAJIMREHHE CTepX-
nn AU/l
1.333. Kaxyio paGotry REOGXOMMMO COBEPIUHTD, yTofH
CTaNLHYI0 HROJOCY JHJTHHEL [=2,0 ™, WHPHHB i;=6,0 M H
rommuuEe §==2,0 MM COTHYTD B kpyrasiit o6pys? Tipeanona-
raercsi, UTO NPOMECC NPOHCXOAMT B Npeaetax ynpyroi pe-
dopMauuH.
pl.334. Hafity sHepruio ynpyro#t Jjedopmauni C’l‘aJZbHOF;
CTepxHsi, Y KOTOPOTro OIMH KOHen 3aKpensiey, a Apyrol
3aKpyueH Ha YyroJ ¢==6,0°. [lnuHa crepxus =1,0 4, ero
aguyc r==10 mm. ‘ ' . .
P 1?335. Haittn pacnpesieeine 0GbEMHOH IVIOTHOCTH sHep-
ruu ynpyrofi jedopMaini B CTanbHOM CTepKHE B 3aBHCHMOCTHA

OT paccTOSRHA 7 0-ero ocH. JLnuHa CTepKus I, yroa 3akpy-
unBaHHA Q.

1.336. OnpefennTh OOBEMHYIO INIOTHOCTD SHEPTHH YHPY-
roit sedopmMangH B DpecHofi Boje Ha rayGute h=1000 m.

€3




1.7. Tuppopuuamuxa

@ OcuobHoe ypaBHeHHe THADONHHEMHKM HACAJbLHOMN KHAKOCTY
(ypaBxenue Bfiepa): . , .
pdvidi=i—vyp, (1.7a)
rae p—— nJOTHOCTh XMHAXOCTH, f-— o6beMHas NOTHOCTL MAacCOBBIX CHu &
cydae canbl TAXKeCTH §==pg), yYp-—TpaiHenT AaBJCHHA.
@ Ypasuenwe Beprynaw. B CTaukoHapHOM TOTOKe BIealishof
RUAKOCTH BJONB JHOOCH JIHHHH TOKa ’

pv%/2+pgh -+ p=const. o (1.76)
@ Cuna TpeHHs MeXAy ABYMA CJOSMH HHAKOCTH:
Frp=m|dv/dz|S, (1.75)

rAe %j— BASKCCTh FHIAKOCTH,
@ ®Dopmyna Ilyaselina, TloToK KHZXOCTH uepes nomepeuHoe Ceye.
nde Tpy6m (8 M3/c)

4 — .
Q=.’§§I-——-—P* - (1.7r)
rae R » [—pagayc ¥ pamua TpySsl, py— ps— PA3HOCTh AABACHHA Ha
©e KOHLaX.
@ Uucno Peltnonnica, onpenensiomes XapakTep TeUYeHHS BHIKOK
IKHIKOCTH!
Re=pvl /1y, ; (1.78)
rAe |—HexoTopefl XapakTepHslli paaMep.
@ Dopmyna Crokca. Cuaa COMPOTHB/CHHS ABHKEHHIO WIAPHKA pa-
BRAYCOM r B BA3KOH XHIKOCTH:
F=6myrv. : (1.7¢)

1.337. Haeannnas MUAKOCT TeYET MO MJIOCKOH TpySe onu-
HAKOBOrO CEYEeHHs, PACMOJIONEHHOH B TOPH3OHTANbHON IUIO-
CKOCTH W H3OTHYTOH, Kak noka3aHo Ha puc. 1.74 (Bupn csepxy).
[lorox craunonaphbri.. ONHHAKOBSI JIH JABJEHHS ¥ CKOPOCTH
XEAKOCTH B Toykax I u 2? Kaxoff BHA HMEIOT JHHHH TOKAa?

5y &
Pac, 1.75
1.338. [ise MaHoMerpuueckue TPyOKH YCTAHOBJIGHH Ha

rOpH3OHTaNLHOR TpyOe nepeMEHHOrO CEYEHHA B MecTax, Iie
cegeHns TPyOol paBHl S; B Sy (puc. 1.75). Ilo py6e Teuer

Pue. 1.74

2. Haitti 0GbeM BOZEI, NMPOTEKAIOWGH B €AUHHLY BpEMEHH

yepes ceuetue TpyOH, ecnH pazuocrb yposHefl BOZbL B MaHo-

TpHYECKAX TpyOKkax pasHa Ah

ue 1.339. Tpy6xa ITuro (puc. 1.76) ycranosiedHa no OCH
ago;,posoga, nJioniafb BHYTPEHHETO CEYeHHS KOTOpOTO PaBHA
S. TIpene6peras BASKOCTHIO, HafiTH obben ,

ra3d, POXOLAILErO uepes cedeHue TpyBol
p eJMHHIY BPEMEHH, €C/IH PAasHOCTh YpOB-
neft B KHIAKCCTHOM MaHomeTpe pasHa Ah,
a TUIOTHOCTH XHAKOCTH H Ia3a — COOTBET-

eHHO Po M P.

CTBL340.p Mupoxuit cocyn ¢ HeGonbLINM
oTBEpCTHEM B JHE HANONHEH BOLOH M
xepocrHoM. - [TpeneGperan BA3KOCTHIO, HA-
TH CKOPOCTb BHITEKAIOWlEH BOXBI, €CJH TOMIHHA CJOA
poant ;=30 cM, a caos KepocHHa f,=20 cm.

1.341. Ha crose crour LIMPOKMH LMAHHIZPUUIECKUH COCYA
poicotolt =50 cm. Cocya Hanossed Bonoit. [IpeneGperasi Bas-
KOCTHO, HafTH, Ha Kakofl BHICOTé OT JHa cocyjha cJaenyer
cienath HeOonbllioe OTBepCTHE, 4TOOH CTPYA M3 Hero Gusa
B MOBEPXHOCTh CTOJ2 HA MAKCHMAJbHOE PaccTofnue .. OT
cocyza. Uemy pasHO [ ,?

1.342. H3aorHyTtyo TpyOGKy ONYCTHIH B MOTOK BOABI, Kak
nokasano Ha puc. 1.77. CgopocThb I[OTOKa OTHOCHTEJNbHQ

Tpy6xu v=2,5 m/c. 3aKphrIThlil Bepx-

Hdlfi KoHell TPYOKH HMeeT Hebobiiioce
5 OTBEPCTHE H HAXOAWTCA Ha BbICOTE
hy=12 cm. Ha kakyio Buicotry h Gy-
JeT NOAHUMATLCA CTPYS BONM, Bbl-
TEeKAaloIas H3 OTBEPCTHA?

% '////A(// L

N7
Puc. 1.77 PHc. l’.78

1.343. Ha ropusoHTa/bHOM AHE IIHPOKOro cocyda ¢ uie-
AILHOR KUAKOCTBIO HMeeTcl KpYrJoe OTBEpPCTHE pajHyca
Ri, a wan HuM ykpenneH Kpyrabifi SaKpHTHH LMJIHHEID pa-
Auyca R,>R; (puc. 1.78). 3ascp MexAy HUJHHIPOM H JHOM
Cocyza oyenn MaJs, NJIOTHOCTb XKHAKOCTH P. Hailta craruye-
CKoe napseHHe MKHIAKOCTH B 3a30pe KaK (QYHKUHIO paccrod-

3.92¢ 65



HHAL 7 OT OCH OTBEPCTHR H UHAMHADA, €CJIH BLICOTA CAGH Ry,
KOCTH paBHa h.

1.344. Kakyo pa6oTy HEOGXOAMMO COBEpIUHTD, TTofy

neficTBys nocTosiHHOA cHJaofi Ha nopwenb (puc. 1.79), Bl

BHTb H3 TODH3OHTANILHO DACIOAOHKey
HOTO UMJKHAPA BCIO BOAY 3a Bpemp
OGvem BoAp B LMJIRHADE PaBeH V, pyo
Wajgb CEYeHMsl OTBEPCTHS — S, Hpuy
§ SHAYHTENbHO MEHbLUe MJIOWAAH Nopyy.
ua. Tpenne u BASKOCTH npeHeSpexing
MaJbl,

1.345. Hununppuyeckufi cocyA BHcotH h ¢ NJI0ma
OCHOBAaHHA S HanonneH Bopoli. B jme cocyna OTKpan gp.
BepcTHe ¢ nuomansio sKS. IlpeneGperas BASKOCTHIO Bomy
ONPEieNINTE, YEPE3 CKOJLKO BPEMEHH BCS BOAA BHTEYET yy
cocyna.

1.346. I'opusonraneHo pacnosoxennas Tpy6ka AB aaupy
! Bpamaercsi ¢ NOCTOAHHOA YIJIOBO CKOPOCTHIO © BOKpYT
HENOABHMHOH BepTHKaALHOR ocH O, NpOXoAfLied uepea Kouen
A (puc. 1.80). B tpy6ke na-
XOAUTCA MAeaAbHAA KUAKOCTD.
Konenw A TpyGKH OTKpHIT, 2 B
33KpHITOM KoOHUe B umeercs
ouedb Manoe oreepcrue. Hait-
TH, € KaKo# CKOpOCTBIO OTHO-
CHTENLHO TPYOKH OyleT BHITEKATh JKMAKOCTb B 3&BHCHWMOCTH
OT «BBICOTHI» €€ cToNGa h.

1.347. Tloxasats, 9T0o B cCjyuae CTalHOHAPHOrG NOTOKA
uaeanbHON MHUAKOcTH ypasuenue (1.7a) npsBoguT X Yypas-
nenuio Bepnyamm.

1.348. C npoTHBONMONOKHKLIX CTOPOH IUHPOKOrO BepTH-
KalbHOFO COCYfa, HaNOJHEHHOro BOAOH, OTKPLIIM JBa OAH-
HAKOBLIX OTBEPCTHA, Kamjce miomazplo $=0,50 cm? Pac
CTOAIHHE MeXAYy HHUMH no Bhicore Ah=51 cM. Hailtu pesyar
THPYIOULYIO CHJY peakuWH BHITEKalolleH BOAbL.
© 1.349. B O6oxoBOfl cTeHKe WIHPOKOr0 LHMJIHHADHYECKOrO
BEPTHKAJLHOrO COCYAa BHICOTHI A=T75 cM cjenana yskas Bep-
THKaJbHaf lueJb, HHMKHHA KOHEW KoTopoll ynupaercs B AHO
cocyra. Hausa wenn /=560 cM, wupuna b=1,0 mm. 3axphb
mensb, COCYA HanosHuau Bojosl. HaiiTn pesyasTupylomylo
CHJY peaKkUMH BHTEKaOWeH BOAB HENOCPEACTBEHHO HOCHC
TOro, Kak liesb OTKPBUIH.

1.350. Boxa Teuer cO CKOPOCTHIO U 1O H3OTHYTOH U-o6-
pasHoit TpyOKe, Jekamieli B TFOPH3OHTANbHOH MJIOCKOCTE.
Tnomaay cevenus Tpy6kn S, paanyc sakpyraenna R. Halt

Puc. 1.79

Puc. 1.80

% -
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a) cyMMapHBill MMIy/ibC BORHL B 3aKPYIJIEHHOH 4YacTH

wygxnimmynb cuanl, AeficTBYWIIEA €O CTOPOHBI TeRyed

p i H TpyORH.
+ Ha CTEHKH HM30rHyTOH 4acT )
,Bom;l 3}151 Boga BuiTekaer M3 Gosbiioro 6aka mo H3OrHyTOH

ApAMBIM  yTJIOM TpyGKe, BHYTpEHHHA panHyc KoTopoft

YACTH TPYOKYU
= cm (puc. 1.81). Jlnuna ropu3cHTaIbHOH

':gésocm, Igacxon pomsr Q=0,50 a/c. Haiitn MomeHt cua
;Kmm BOAH Ha CTEHKH 3TON TPYOKH OTHOCHTe/JbHO TOUKH o,
oéycnosnennbxﬁ TeyeHHeM BOJHL.

Puc. 1.82

Prc. 1.81

1.352. B GOKOBOH CTeHKe IIMPOKOrO OTKPHITOro Gaka
BMOHTHPOBAHA CYXXHBaiomasca TPpyOxa (puc. 1.82), uepes
gotopylo BhiTekaer Boja. [liowmane cedeHus TPYOKH yMeHb-
maercs of S=3,0 cv* 1o s=1,0 cM® Yposens Bombl B Gaxe
pa h=4,6 M Beue ypoBHa B Tpy6ke. IlpeneGperas BA3KO-
CTBIO BOMBI, HAATH TOPH3OHTANbLHYIO COCTABJISIOULYIO CHJILI,
BHPHIBAIOMICH 6Ky H3 Gaka. ‘

p1.353. U,n;y?}?)lpnqecxﬂﬁ COCYA ¢ BOJOA BPaULAOT BOKPYT
ero BepTHKAMLHON OCH C NOCTOSHHON YIVIOBOH CKOPOCTHIO O.
Hafirs:

a) ¢opMy cBOGOIHOH MOBEPXHOCTH BOMML,

' '6) pacnpejeieHHe JaBjleHus BOAHI Ha JHE COCyla BlO/b
ero pafuyca, eCM JaBJeHHE B LEHTPe JHA PaBHO Do.

1.354. TouKuHii FOpH3OH-
TaNbHb AMCK pajnyca R=
=10 cM pacnionoxes B M- 2
NHHIpHYEeCKOH MONOCTH ¢
M or0 e
nig"&;’.’f{‘;ﬁ?ﬁ‘?@‘?%& il
30Dt MeKAY AMCKOM H FOPH- Puc. 183 :
80HTANBHEIMH TOPLAMHU TIOJIO-

CTH onWHaKOBH H paBHBI v ‘

h=1,0 mm. HafiTH MOWHOCTb, KOTOPYIO DAa3BHBAIOT CHJIHI
BA3KOCTH, JHeliCTBYIOUIHE HA JHMCK fpH BpAIIEHAH €ro ¢ yr-
J0Bo cKopocThio @=60 pag/c. Kpaesuimu shdexramy mpe-
HeGpeup, \ S
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1.366. Janupbii uuanHAp paaumyca R nepemelnaior p
€r0 OCH C NOCTOAHHOH CKOpO o
POCTBIO Uy BHYTPH KOaKCHasnp,
€ HHM HEMOABHMHOTO UHJMHAPA pamuyca R,. Hpocrpa,mm
MeXIy UHNMHAPAMH 3aIlOJHEHO BA3KON XKHUAKOCTbIg, Haﬁno
CKOpOCTb JKHLKOCTH B 3aBHCHMOCTH OT DAacCTOfiHHA r pg ™
uanunapos. Teuenne saMuHapHoe, och

1.356. JKuaKoCTb ¢ BAIKOCTBIO 1) HAXOAHTCH MEXIY np;
MHHHBIMA  KOaKCHalb ) e

HHIMH LHAKHIDAMH C pajuycaMmH R
R, npuyeM Ry<{R;. BayTpeHHHH uuaHHIp Henonamxgu
2 BHEIUHHH BpAllAIOT ¢ HOCTOSSHHON YIVIOBOH CKOPOCThig ¢
Jlpixenne XuAKOCTH NaMuHapHoe. Hivea B Bumy, uro oy,
TPeRHs, AEHCTBYIOWAA Ha eMHHLY TJIOMmAAH uunﬂﬂllpuqecxog
NOBEPXHOCTH pajuycar, onpesenserca Gopmyofi ¢=nr (6(.)/0,)
HalT: !

a) YIVIOBYIO CKOPOCTh BpAIXAIOMIEHCA MKHIKOCTH B 3aBHCH-
MOCTH OT pajuyca 7;

6) MOMEHT CHJ TpeHus, AeACTBYIOIMMX HA eNHHHIY ARHHY
BHELIHETO UMJAHHADA.

01.357. Mo Tpy6ke mmunnt [ u papuyca R Tewer CTaUHOHap-
HbIH NOTOK JXHAKOCTH, IJIOTHOCTD KOTOPOH P H BS3KOCTh
CKOpOCTb TEYCHHA XHUAKOCTH 3aBHCHT OT PACCTOSIHHA r 116
OCH TPYOKH nNo 3aKOHY v==v4(l-—r?*/R?). Haiitu: :

a) cObeM KHAKOCTH, NPOTEKAIOWed uepes ceyeHwe TPYyOGkn
B eIHHHIY BPEMEHH;

6) KHHETHUECKYIO SHEPrHIO MKHAKOCTH B oGneMme TPYyOKH;
_ B) CHIy TPeHHS, KOTOPYIO HCIILITHIBAET TPYOKa CO CTOPOHH
MHUAKOCTH; '

I) pasHOCTb IaBJeHHH Ha KOHLAX TPYOKH. .

1.358. B cucreme (puc. 1.84) us mmpoxoro cocysa A 1o
TPyOKe BLITEKaeT BA3KAA XKHAKOCTb, INIOTHOCTb KOTOpOH P=
=1,0 r/eM®. HaliTH cKopocTh BhITEKalomel MUJIKOCTH, ecHH
h,=10 cM, h,=20 cM H hy=35 cM. Paccrosnus ! oxunaKoBH.

1.369. Pazuyc ceueHHs TpyGONDOBOAA MOHOTOHHO YMEHL-
aeTcs 10 38KOHY r=ree~*, rre a=0,50 M~%, x — paccros-
e OT Hauaua 1pyGonposona. Hafitn ornowenue urcen Pei-

yoaibjica B cedyeHU X, OTCTOSIMHUX APYF OT Jpyra Ha Ax=3,2 M.
1.360. TIpx JABUMKEHHH HIapHKa paguyca ri=1,2 MM B rau-
jepuHe JaMHHApHO® ofTexanue Haf/ofaeTca NpH CKOPOCTH
paphKa, He NpEBbilUlMLed v;=23 cm/c. Tlpn xkaxo#t munu-
Ma/lbHOA CKOPOCTH U, 1apa pajuyca r,==5,5 cM B BOjE OfTe-
KaHHe CTaHeT TypOyJeHTHBIM? BA3KOCTH INIMLEpHHA M BOAK
paBHb cootsercTBerHo 1;,=1,39 Tla.c u n,=1,1 wmlla-c.
1.361, CBHHUOBBII IIADHK PAaBHOMEPHO ONYyCKaercsi B IVIH-
jiepuHe, BSBKOCTb KOTOPOro n=1,39 ITa-c. Ilpn kaxom Hau-
GobilleM JHAaMeTpe IlapHKa ero ofTekaHHe ele ocraercd Ja-
wunapHsM? Hl3BectHo, uTo mepexol K TypOyJeHTHOMY ofre-
KaHHIO CoOTBeTcTBYeT uucay Re=0,5 (310 3Hauenne uymcia
Re, MpH KOTOPOM 3a XapaKTepHHH pasMep B3AT AHAMETP
napHKa).

1.362. CransHoli mapuKk Axaverpa d==3,0 MM onyckaeTcA
¢ Hyn1eBOH HA4a/bHON CKOPOCTBIO B NMPOBAHCKOM Macje, BS3-
kocTh Kotopore =90 mIla-c: Uepes cKoJbLEO BpeMeHH nocje
Hayasia JBHMKEHMA CKODOCTh biapuka OyJer OoTaudYaTrbecs Or
ycraHoBHBLUErOCH 3HaueHua Ha n=1,0 %?

1.8. PeasgtuBucTCKA® MEXaHHKa

@ Jlopenneso coxpauiende JIHHB H 3aMeJTEHHE XOAA ABHIKYIHXCH
4acos: .
At

—D
e rt———
V 1—(/e)®
rie [, —coberrennan gauHa, Afg——colcTBeHHOS BpeMA JABHIKYUIHXCA 4a-
CoB. :
@ Ilpeobpasosannn Jlopenua *):
x—Vt ,

=L,V I=@/c)}, At= (1.8a)

, f—xV/c?

X 52 e =y, = e——m—, (1.86)
vico . ' Vi=wi
-~ @ Hnrepnaa s,,——nﬂaapuéﬂman BeJHIHHA:
sh=0a—ly =inv, (1.88)

TAe #13~—NpOMeMYTOK BpeMeHH Mexiy coGuirHamu I u 2, ljp~— paccron-
HHE MeXM/Jy ToukaMH, rjJe NPOH3OMNIH 3TH COGHITHSA.

*) Mpennonaraercs, w10 K'-cHCTeMa OTCueTa RBHIKETCR €O CKOPOCTHI V

B NOJOXHTENBHOM HANpaBieHWH OCH X K-CHCTeMBI, NpHdeM ocH X' H
¥ coBnajaior, a ock ' W y MapaAeNbHEL
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@ Tlpeofpaacsanne CROpOCTH:
v,—V v o, VI=(Vio*

- A o
e w7 A BT &)
@ PenntuBHCTCKUE HMIYaBC:

.. .80

=z LV =
P Y = W

m
rae m,=m——peamsﬂcmuan Macca, m—macca (QOROR).
— {ofc
@ PensTrEBCTCHOE YpaBHEHHE AHBAMHRH 4aCTHINS
dp/dt=F, (1.8¢)
rfe p— PEIRTHBRCTCKER MMITYABC GacTAULL.
@ [Monnzn ¥ KHHETHUECKAR SHEPTHH PeNRTHENCTCHOR SacTmas:

E=mpd=m®+T, T = (m,—m) ¢% ¢1.8x)
@ Cionan MEMAY onepruel B HMIYALLOM peTRTUBHCTCHON “ECTHILME
Er—pict=mid, p¢=T(T+ 2me?). ¢5.83)

@ Ipn poccMoTpeHnH CTOJKHGBCHRA yacTHY DBONESHO RCASALIOBATH
WHBSPUAHTRYIO BENHUHRY:

E?— p2ct = mch, ' ¢1.81)

rie E B p-—nonnan SHEPTHE B BMBYARC CHCTEMB! HO CTORNHUBENI:
m— mMacca 05paioBABINEhCH MACTHILD (an cHcTEMH)

1.363. Crepmenp HBHKETCA B NPOAOIDLHOM HaNpEBAeH
¢ HOCTOAHHGH CKOPOCTBIG U OTHOCHTSJBHO HHEPHRHANLH
K-cuctemsl orcuera. [Ipu KakoM sHaucHHH U LAVNAa CTEPM:
R 370i cucTeme orcuera yAeT Ha %=0,50 % wmeHbiue €ro o6~
CTBEHHON J/IMHEL?

1.364. Fimeerca NpAMOYroAbRbf TPEYroNbHEK, Y KOTO-~
poro kater a=5,00 M n yroa MEXLY STHM KaTeToM M rHnore-
nysoin a=30". Halitn B cucTemMe orcuera K', Asmmyuwefcs
OTHOCHTEILHO STOTO TPEYTONBHHKA CC CHOPOCTHIO v=0,866¢c
BfGNbL KaTera a:

a) COOTRETCTBYOiEC 3H2uenRHe yraa a';

6) anmpy U THOOTERY3W H €€ oTHOWwERNE K COGCTBERHOMN
JBKEE.

1.365. Haitt cOOCTEEHRYIO AKRY CTEpHESH, €CAA B JAa-
GoparopHoil cucTeMe OTCHeTa €10 CKOpOCTb U=¢/2, AnuEA
lzl,gg M W Yron Mexuy ReM H BalNpapJenHes NBHCHRA
9=45".

1.366. CrepixeHb ABIDKETCA PaBHOMCPHO B APORCALHOM
HanpaBieHHH MHMO JBYX METOK A u B, pacnojoeHHBX Ha
paccrosiuu Ax Apyr ot Apyra. CHauana B MOMEHT }; HanpoTuB
METKM A oKasajca Nepefuuil KoHeIX CTEpRHA. 3atem wanpoTHBR

70

MeTKd B B MOMEHTH Iy H {; OKa3aJHCh COOTBETCTREHHO NEPLA~
AU 1 3a[iHAA KOHIBI CTEPXKHA. Haiith ero co0cTBeHHYIO IHHY .

1.367. C Kakoli CKOPOCTBIO JIBUTralHCh B K-cucteme orcuera
yachi, €ClIH 33 BpeMd {=5,0 ¢ (8 K-cucreme) OHH OTCTAlH OT
gacoB 9TOR cucreMul Ha At=0,10 ¢?

1.368. Crepxenb nponeraer € TIOCTOAHHOR CKOPOCTHIO
MHMO METKH, wenoppuxuoi B K-cucreme orcuera. Bpewmst
nponera A¢{=20 uc B K-cucreme. B cHcrenme e orcuera, CBA-
saHHOH CO CTEpIKHEM, MeTKa JBHKEICA BIOJb HEro B TCUSHHE
At =25 ue. Hafitn coGCcTBeHHYIO LIAHY CTepKHA.

1.369. CofcTBeHHOe BpeMs HKH3HH HEKoTOPO/l HecTabuib-
gofi 4acTHIBL At,=10 nc. Kakoil nyTh NPOJIETHT 3Ta YacTHUA
jo pacnajga B na6opaTOpHON cucTeMe OTCUeTa, TAe ee BpeMit
wusnn Af=20 mc? ’

1.370. B K-cucreme OTCYeTa MIOOH, JBMIKYHIHHCS CO CKO-
poctnio v=0,990c, TpoJerTea OT MecTa C30ero POXAeHAs A0
TOUKH pacnajia pacCTofHHe [=3,0 kM. Onpeaenutb:

a) cOGCTBERHOE BpeMsl MH3HH 3TOrO MIOOHA;

~ 6) paccrosiHue, KOTOpoe npoJeresl MiOOH B K-cucreme
OTCHETA C 4er0 TOUKH 3pEeHUs».

" 1.371. [IBe gacTHuM, ABATABIINECA B naboparopHOHA CHCTe-
Me OTCUeTa IO ONHOH HpsIMOf C OIHEAKOBOfl CKOPOCTHIO U=>/,C,
nonand B HEMOABHXKHYIO MHUIIEHb C HHTEPBAJIOM BpEMEHH
At=50 uc. Hafitn coGcrBenHoe paccToAlne MeRAY YacTHUaMH
7O TONajaHus B MHLIEHDb. :

1.372. CrepxeHb ABHMKETCA BO/b JIHHENKH ¢ HEKOTOpOH
nocrosinHoft cKopocTbio. Ecau - 3aHKCHPOBATh  FOJIOKEHHE
o6oMX KOHIOB JAHHOTO CTEDHHA ONHOBREMEHHO B cHUcTeMe
oTcuera, CBA3aHHOH ¢ nuuefikofi, TO PA3HOCTh OTCUETOB IO
nuueiike Ax,=4,0 M. Feay XKe noJjoxeHue oGonX KOHLOB
saduKCHPOBATh OJHOBPEMEHHO B cHCTEME OTCueTa, CBS3aHHOMH
CO CTEDIKHEM, TO PpasHOCTb OTCUETOB TIO 3TOMA Ke JuHeilke
Ax,=9,0 M. HaiiTi coGcTBEHHYIO AJHHY CTEpXHSA H ero cKo-
pOCTb OTHOCHTEJIBHO JanHeHKH. _

1.373. Jma crepxkus ofuHaKoBo# coerBennoll AHHbL L
ABUXYTCA HaBCTpEdy IPYyr ApYTry napannenbpo ofimieid ropH-
aonTasbHON ocH. B cucreme OTCuera, CBA3aHHO# ¢ OHMM H3
crepxuefi, NPOMEKYTOK BpeMEHH Mexly MOMeHTaMH coBrae-

HWs JieBHIX M MPABbIX KOHILOB CTepXHEH OKasa/icsH pasHbm Al

KakoBa CKOPOCTb OXHOTO CTEpHs OTHOCHTEJIBHO APYTOro? -

1.374. Jlpe HecTaGHAbHbIE YACTHIBI ABHKYTCH B K-cucreme
orcuera MO HEKOTOPOH NPAMOA B OJHOM HanpasieHuu co CKo-
pocroio’ v=0,990 c. PaccrosiHue MeXAY HHMH B aToll CHCTEME
orcuera [=120 M. B HexoTophit MOMEHT ofe gacTHunt pacna-
AECh ORHOBDEMEHHO B CHCTEME oTcyera, CBA3AHHOH C HAMH.
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Kakoii npomeKyToK BpeMeHH MeXIAy MOMEHTAMH ‘pacna;;a
oBeux uacrul HaGmonanu B K-cucreme? Kakas wuactiua pa
najace noaxe B K-cucreme? e
) 1.376. Crepxens AB, opuenrupopanunifi BIONb ocy x
i\-;cnc'remm OTCYETA, NBHIKETCH C NOCTOSIHHOA CKOPOCTBIO o
B nonomn)renbﬂom HanpaBneHkH ocH X. [lepexnum (no xop
ABHXKCHHA) KOHIOM CTepKHA fABAAercs TouKa A, 3anuuy -
H
rTouka B. Haittu: > Sanm =
a) COGCTBERHYIO AHHY CTEPMHA, €CIH B MOMEHT 4 Koop-
H¥HaTa TOYKH A paBHa X4, & B MOMEHT ¢, KOOPAHHATA TOUKY B
paBHa x; )
6) uepes Kakolfi NPOMEXYTOK BpEMEHH HAJO saduKcHpo.
Bartb XOOPXHHATH Hayajla H KOHHA CTepXHSt B K-CHCTeme
9TOOH PA3HOCTL KOOPAMHAT OKasanach paBHON COGCTBEHHOR
IJINHE CTEpIKHSA.
1.378. Crepzenn A’B’ iBusercs ¢ nOCTOSHHON CKOPOCTbIO
U oTHocHTenbHO crepkua AB (puc. 1.85). O6a crepxua mveior
p , ; OIHHAKOBYIO COGCTBEHHYIO JJ/H~
LA 4,8\ » . HY ly ¥ Ha KOHLAX KaXJIOro us
HUX YCTaHOBJEHHI CHHXDPOHH-
(A)Z ) 4  3HpOBaHHLIe MEXAY coboi Yack:
Pre. 1.85 AcBuA’c B Iycrb Momenr,
Korga uacet B’ nopasHsaHCh
C vacaMn A, B3AT 8a HAYano OTCYETAa BPEMEHH B CHCTEMax
OTCHETA, CBA3AHHHIX C KaXILIM U3 crepxHefi. Onpemenuts:
&) NoKasaHHs uacoB B u B’ B MOMEHT, KOT/4a OHH OKaXKyTCH
HanpoTHB APYTr Apyra; '
6) To xe aast vaco A u A’. :
1037’;‘, HMmetoresi Be rpynnbi CHHXPOHUSHPOBAHHEIX YACOB
K n K', mpwxymuxcs OfHA OTHOCHTENBHO ZPYTOli CO CKe-

A' —__
MO R ,
uu\uoof‘

A
e .

poeTrio v, Kak mokasaHo Ha puc, 1.86. BoabmeMm 3a nayaro
OTCYeTa BpEMEHH MOMEHT, Korfia sackl A’ okaxyTcs HanpoTHB
9acoB A. HsoOpasuth npHMepHOE pAacnoOKEHHEe CTPEOK
BCEX %acoB B STOT MOMEHT C ¢TOYKH speHnst» K-uavos; K ‘-4acoB;

1.378. K'-cucrema oTcueTa ABHKETCA B MOJIOMHTEIHHOM
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yanpaBJeHEH OCH X K-cucteMbl €O CKOPOCTBIO V OTHOCHTEJIbHO
noceanei. [Tycte B MOMEHT COBNaJCHHs HEYan KOODAMHAT
O n O’ NOKasaHusA Taces ofeHX cHCTEM B THX TOUKAX PaBHEL
aymo. HaliTit B K-cHCTeMe CKODOCTh X TepEMEIEHHA TOURH,
3 KCTOpOHl TICKa3aHHs 4acoB O0HX CHCTEM OTcHera GyayT Bce
ppeMsi ONMHAKOBHL. Y6eputncs, uto %<V,

1.379, B aByx Toukax K-CHCTeM:l OTCYETa NpOHSOLLIH CO-
GuiTus, DasfeieHHbe NPOMENYTKOM BpeMEeHH t. TlokasaTp,
gro €cad 3TH COOHITHS NPHYHHHO CBfA3aHbl B K-cucreme (Ha-
ppuMep, BHICTpea H Monajaike nyJaH B MHIIEHb), TO OHH TpH-
yHHHO CBAI3aHEI H B JH0GOH
apyrod unepumansholi K- ctm
CHCTEME OTCUETa. , /)

1.380. Ha puarpamme 5
npecTpaHcTsa —  BpeMenH
(puc. 1.87) rnoxasaHnl TpH 4
cobptia A, B u C, Koro- 3

2
1
a

pLie NPOH3OWH Ha OCH X
HEKOTOpOA  MHepIMaJbHOA.
cuctemsl orcuera. Hadth:

a) NPOMENYTOK BpEMERH
Mexpy cobumTusmMu A H B B
Tolf . cHCTEMe oTcYera, rie
o6a coOLITHS TPOH3OUUIM B
OfHOH TOUKE; .
 6) paccTosiHHe MEXKJY TOYKAMH, IZie NPOHSOUIIH COOBITHSA
A un C, B Toii cicTeMe OoTcYeTa, FHE OHH ONHOBPDEMEHHHI.

1.381. B mjockoctd xy K-cucreMbl OTCUETa JBHKETCA dac-
THUA, NPOEKHHH CKOPOCTH KOTOpoh paBHbl U, M U, Haitu
cKopocTh u' 37Ol wacThupl B K'-cucTteme, KoTOpas nepeme-
aeTcs cO CKOpOcThio V orTHOCHTENBHO K-CHCTEMBI B TIOJIO-
KHTENBHOM HAaTpaBJACHHH €€ OCH X.

1.382. Jipe gacTHuW JABHKYTCA HABCTpeuy ApYr ApYry co
cKkopocTAMH U, =0,60c u v,=0,75¢ no oTHoweHuio K sabopa-
TopHOl cucteme orcuera. Hafitm:

a) CKOpoCTh, € KOTOPOH YMEHBINAeTCsi paccTosHHe Mexay
YaCTHIAMH B J1aGOpaTOpPHOH CMCTeMe OTCuYeTa;

6) OTHOCHTEJILHYI0 CKOPOCTh 9acTHIL.

1.383. JIpa cTepXHS OAHHAKOBOH coBeTBeHHON - IuHbL 1,
IBIXKYTCA B MPONOJLHOM HanpaBjeHHH HaBCTpely Apyr Apyry
NapannenbHo oGiell ocH ¢ OXHOM W TOM JKe CKOPOCTHIO U OT-
HOCHTENLHO J1aGOpaToOpHOH CHCTEMBI OTCHETa. Uemy pasHa
MUIHa KaXAOTro CTep:KHs B CHCTEMe OTCuera, CBA3aHHOH C ApY-
THM cCTepxHeM? s . ‘

A

1 23 4 5 6 7zM
Puc. 1.87
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1.384. [Ise pesATHBHCTCKHE YaCTHIEI ABHMYTCH MOX mpg.
MBIM YIJIOM IPYT K APYTY B na0OpaTOPHOH CHCTeMe oTcuers
npuueM OfHAa CO CKODOCTBbIO Uy, a ApYyras €O CKOPOCTBIO p,
HaliTH HX OTHOCHTENBHYIO CKOPOCTb., | *

1.385. Hexoropass HecraGuibHasi uYacTuia ABHKETCH oq
crkopocthio U B K’-cHcTeMe oTcueTa BIOJb ee ocH y'. K'-CucTemy
B CBOW OYepeib NepeMellaeTcs OTHOCHTENbHO K-CHCTeMH ¢q
CKOPOCTDIO V B nosioxuTeNbHOM HanpaBJeHHH ee ocH X. Ocy
X" 1 x ofeuX CHCTeM OTCHeTa COBNAJAAIOT, OCH ¥’ H ¥ Napasies.
Hel apyr apyry. Haiith nyTs, ROTOpHIfl 9acTHua nponeryp
B K-cucreme, ecan ee coGCTBEHHOE BPeMS XH3HH PaBHO Af,
 1.386. Uacrnma asmkercss B K-cucreMe co CKOPOCTEIO g
noa yraoM ¢ K ocu x. Hafith cooTBeTcTBYIOWHA yroa B K'-
cHcTeMme, mepeMelyaioiefics co cKopoctbio V  oTHOCHTeNbHo
K-cucreMbl B HOJIOMUTENHHOM HanpaBleHUH ee OCH X, ecaH
ocH x ¥ X' 0o6eHx cucTeM COBNAJAIOT.

1.391. Bo cKoabKo pa3 peasTHBHCTCKas Macca uacTHilbi,
CKOPOCTb KOTOpO#i OT/IHYAeTCH OT CKOpocTH cBera Ha 0,010 %,
ppeBbLIllIaeT e Maccy nokoa? -

1.392. TlaoTHOCTH MOKOAWErocs TeAa PaBHA Pe. Hatitn
cKOPOCTH CHCTEMHl OTCYETA OTHOCHTe/ILHO JAHHOIO TeNa, B KO-
Topol €ro_NJIOTHOCTh Gyxer Ha =25 % Goabiue p,.

1.393. Tporon zBmxercst ¢ uMnyJascom p=10,0 I'sB/c, rae
¢ — cKopocTh cBeta. Ha crosbKO npoUeRTOB oTaHdaeTcd
CKOPOCTb STOrO NPOTOHA OT CKOPOCTH cBera?

1.394. HaliTu CcKOpOCTb, BPH KOTOPOil PeNSTHBHCTCKHA
JMOYJBC YacTHIH B 1=2 pa3a npeshllIaeT ee HEIOTOHOBCKHH
HMITYJILC.

1.395. Kakyio pa6oTy Hajo COBEpIUHTb, YTQOH! yBeAHYHTD
CKOPOCTb 4acTHII ¢ Maccoli m or 0,60c xo 0,80c? Cpasrith
OJYYEHHEI PE3y/IbTaT €O 3HAYEHHEM, BHIYHC/IEHHLIM N[O He-
pensTHBHCTCKOM (opMyie.

1.396. Ilpn kaxofl CKOPOCTH KHHETHYECKas 3Heprus wuac-

’ ) 1.387. Crepxeub AB OpHeHTHPOBaH IapajienbHO OCH x'
| K’-cucremel oTcyeTa M JBHIKETCH B 3TOH CHCTEME CO CKOPOCTbIO
. : v’ Broas ee ocu y'. K’'-cucrema B

THIB papHa €€ SHEPTHH NOKOoA?
W 1.397. Ilpy KakuxX 3HaYeHHAX OTHOWICHHA KHHEeTHYEC KON
| K K

1 PR CBOIO O4epellb HJBHKETCH €O CKo- SHEpTHH YacTHUB K €€ SHEPruM NOKOs OTHOCHTEIbHAA norpei-
“} ‘ Yy pocteio V' ornocurennsno K-cuc- HOCTb NIPH pacueTe ee CKOPOCTH NO HepeJsTHBHCTCKOA opmyae
‘H | TeMbl, KaK TNOKa3aHO Ha pHUC. we npesuitaer 1=0,0107 i
1 A' B : 1.88. Haiitu yroa § mexkny crep- 1.398. Haiitu 3aBHCHMOCTb HMOYJLCA HacTHIRKI C MacCod
\; i , MHEM H ochio X B K-cucrteMe, M OT ee KHHETHYECKOH 3Heprun. BLMHCANTDL HMIYJbC NpPOTOHA
1 I v / .

i T, A - 1.388. K’-cuctema nepemera- ¢ KnHeTHueckodl sueprueft 500 MaB. :
| Puc. 1.88 o eTcl € TOCTOSAHHOH CKOPOCTHIO 1.399. HaiitTn cxopocTb YacTHIK, KHHETHYECKas 3Hepry

HC. 1. :

V orHocurenbHo K-cucremsl. Haii-

) TH yCKOpeHHe @  YacTHUR B

- K'-cucteme, ecnu B K-CucTeme OHa ABHIKETCH €O CKOPOCTBHIO
U M YCKODEHHEM @ TIO MpsMOii:

a) B HamnpaBJieHHH BeKTopa V;

6) neprneHaMKyJsPHO K BeKTopy V.

1.389. CraproBaBwias ¢ 3emsu BooGpaxkaeMas KOCMHYe-
CKasi paKeTa JEBHXeTCsi ¢ yckopeHdeMm a’=10g, oIMHAKOBHIM
B KaX/I0i MHEPUHANLHOA CHCTeMe, MI'HOBEHHO CONYTCTBYIOMIEH
paxere. Pasron npogomkancs no saeMaoMy BpeMenu t==1,0 rog.
HaiiTi, Ha CKONBKO NMPOUEHTOB OT/IMYAETCSI CKOPOCTh PAKETH
OT CKODOCTH CBeTa B KOHUE pasroHa. Kakos nyTs, npoiineHHbIl
paKeToil K 3TOMY MOMEHTY? o

1.390. Mcnonb3ys nauHBle npembiayuielt 3ajgayd, onpene-
JIUTb BpeMsi pa3roHa PaKeTH T, B CHCTEME OTCYera, CBA3aHHOH

T

¢ camoit pareroii. Mmers B BHay, uTO ro-:g 1 —(v/c)* dt,
rIe T — BpeMs pasroHa B CHCTeMe 3eMJH. ’ L
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koropoit T==500 MsB u umnyasc p=865 MsB/e, rae ¢ — cxo-
pocTb cBETA.

1.400. ITyuoK pEASTUBHCTCKMX WHacTHIL C KHHETHYECKOH
swepruei T najaer ma norsomaiomyio Muwens. Cuna Toxa
B nyuke paBHa I, 3apAR M Macca KaXKAOH YacTHIBI — € H 7.
Haiity chay JAaBjeHHMs nyyka Ha MMIIEHB M BBLIASJSIOILYIOCH
B Heil MOUIHOCTL.

1.401, CxonbKo SHeprum (B pacyere Ha €RMHMILY MAaccH)
Heo6XOoHMO 3aTPaTHTL, YTOOH COOGIIMTL NEpBOHaYanbHO No-
KOHBIIEMYCA KOCMHUECKOMy KopaGmio ckopocts v=0,980¢?
Conporusnenus Her.

1.402. Yactuna maccl m B Moment §=(0 paunHaeT IBH-
ratbcs noj Aeficreuem nocrosunofi cuanl F. Hafitu cropocte
YaCTHIK M DPOAJEHHLIA €0 NMyTb B 32BHCHMOCTH OT BpeMenH [,

1.403. YacTrua Macchl m ABHKETCA BAOIDb OcH X K-cuctembl
OTcuera 1o 3aKOHY x=V &8, rre d — HexoTopas nocTo-
fMRHas, ¢ — cKopocTh cpera, ! — ppems. Hafitw cuay, Aed-
CTBYIOINYIO HA YACTHLY B 9TOH CHCTEME OTCHeTa.

1.404, Hcxonn us ypasrenus (1.8e), naitrn:
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a) B KaKHX CcJaydasX YCKOpeHHe 9YacTHubl COBN&ZAeT MO
HanpasJeHuo ¢ JeAcTByomel Ha Hee cunofl F;

6) Ko3(bHIHEHTH! APONOPLUHOHAKLHOCTH MeXy cuol F u
yckopenueM a, koraa F_L v u Fljv, rae v — CKOpoCTb YaCTHUBL.

1.405. PeaATHBUCTCKAS YacTHIA ¢ MMNYJbLCOM D H NOJHOH
speprueli E ppuxkerca Broab ocH x K-cucrembl orcyera. Ilo-
Ka3arb, 4TOo B K’-CHCTeMe, ABWKYLIEHCH C TNOCTOSIHHOH CKO-
pocTeio V' OTHOCHTeNbHO K-CHCTeMBI B MNOJOXHTEJBHOM Ha-
Npas/leHHd €€ OCH X, HMIYJAbC M NOJHafA 3Heprus JaHHOH
yacTHUbl onpeneasiorca dopmyaamu (B =V/c)

p;z(px—-EV/Cz)/Vl"ﬁza E,=(E°—'va)/l/l—'62'

~ '1.406. Dxeprus ¢oroHa B K-cHCTeMe OTCYera paBHA &.
BocnonbaosaBilich GopMyaaMH npeoGpa3oBaHHs, IpHBEJEH-
HbIMH B NpeibiAylleil 3ajaue, HafiTH 3Hepruio &' 3toro GoToHa
B K’-cucreme, nepemeluarolieiic O CKOpOCThIO V OTHOCHTE/Ib-
Ho K-cHcTeMbl B HanpaB/eHHH ABHKeHHA ¢oroHa. [Ipn xakom
sHauenun V sueprus e'=e/2?

"~ 1.407. Tlokasath, 4TO Jad 4YacTHUB! BesjuuuHa FE2—pict
€CTh WHBAPHAHT, T. €. HMeeT OAHO H TO Xe 3HauYeHHe BO BCeX
HHepUHa/bHBIX CcHCTeMax oTcuera. KakoBo 3HayeHHe 3TOro
HHBapHaHTap ‘

1.408. Hefitpon ¢ kHHeTHuecko#t sHeprueit T=2mc?, rae

M -— ero Macca, Hajeraer Ha ApYro#, NMOKOSIMHICA HeHTPOH.
HaitiTh B cHcTeMe HX LieHTpa Macc:

a) CYMMapHYIO KHHETHHYeCKYIO SHeprHio 1T HeHTpOHOB;

6) UMNyAabC p KaXKAOro HeATpOHA. :

1.409. PeaTHBHCTCKAS 4acTHLA C MacCOH M H KHHETHYe-
cKoil sueprueit T HajeTaeT Ha NOKOALLYIOCA dYacTHUY C TOH
we Mmaccoit. Halth Maccy 4 CKOPOCTh COCTABHOH YacTHIH,
o0pa3oBaslieiics B pe3yJibTare COyJapeHHs. :

1.410. KakoBa jomkHa ObiTh KHHETHYeCKas SHEpPrHsa npo-
TOHA, HANeTAlOUero Ha ApYroff, MOKOSMIHHCA MPOTOH, YTOOMI
HX CyMMapHasi KHHeTHYeCKas SHEpTHA B CHCTEMe UEeHTpa Mace
Obi1a Takas Ke, Kak y ABYX NPOTOHOB, ABHXYUIHXCH HaBCTpeyy
Jbyr Ipyry ¢ KuHHeTHYeCKMMH 3Heprusmu T=25,0 I'sB?

1.411. HenomemikHad yacTHua € MacCoH M. pacnajaercs
Ha TPH YaCTHIBI C MaccaMH m,, m,, mg. Halitu nanboasuryio
MOJIHYIO 3HEPTHIO, KOTOPYIO MOXKeT. MMeThb, HanpHMep, -HacTH:
ua nll-

1.412. PeaaruBucTcKas pakera BhIOpachiBaeT CTPYiO Tasa
C HEePeJSATHBUCTCKOH CKOPOCTBIO U, NOCTOSHHOH OTHOCHTENbHO
paxetnl. HaliTu 3aBHCHMOCTbh CKOPOCTH .U PAKeTHl OT €€ MacChl
m, ecJH B HauaJbHBIE MOMEHT Macca PaKeThl paBHa Mmy.
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Jacrey 2

TEPMOJAHHAMHMKA H MOJIEKYJIAPHASL ©®HU3HKA

2.1, Ypapnenue cocrosnns rasa, Ipouecch

@ VYpasnenue COCTOSHHSA HJEANBHOTO radai
an—ﬁ- RT, (2.12)

’rne M — MoJApHas Macca (Macca MOH).

@ bBapoverpuueckas dopmyna:
p==Po €Xp (—Mgh/RT), , (2.16)

h=0,
rje po—— AaBJIeHHE Ha BbICOTE .
@ Vpapuenue COCTORHUA BaH-ACP-BAATLCOBCKOTO rasa (a7 Moaa):

2 ~b)=RT, (2.18)
(p+ % )(_VM )

rae Vy—wmonApuuit oGbeM, sanuMaeMpilt NpH RAHHBIX p T.

e ofsevom V=30 Ja coiepKurca HIEANbHBIH
rasz;llp.n %e&?xce};girype 0 °C. Mocae TOro Kak 4acrh rasa gwf
pHNyIIEHA HAPYXKY, AaBjeHHe B COCYJle MOHU3MIOCH Ha Ap=
=0,78 atM (Ge3 H3MeHeHHs temneparypni). Haiitn maccy Bbl
nyileHHoro rasa. H/nmnoc'rb JAHHOTO ra3a NpH HOPMAJbHHX

ax p=1,3 r/m. | :
ycngfa;. Ilsg op,;maxoabxx Gansona CoefuHEHH! TPYOKOH cﬁ Kaa-
nanoM, NPONYCKAIOUMM ra3 H3 OIXHOro Gansona B npygo npH
pasHOCTH JiaBnennii Ap>>1,10 atm. Cnauana B ofHoM Ganjioke
6his1 BAKYYM, a B IpyroM — HIeanbLHLIA ras npH Temnepa'ryp?
1,=27 °C H JAaBJICHHH p1=1,00 arM. 3areMm offa 6aianoHa Ha
rpenu JI0 TemneparypH t,=107 °C. Halitu papnesue rasa
rae Gblil BAaKyYM.
F. ,ﬁ?faﬂoﬁé él Monﬂpnoﬁyzaccoﬁ M naxomurcst IOA AaBJICHUEM
p Mexy JABYMs OIHHAKOBHIMH rOpHU3OHTANBHBLIMH nnac;:‘_;
Hamm. Temmeparypa. rasa pacrer Junefino ot T: y HH}KaMH
nnacTuEm R0 Ta y pepxueii, O6beM rasa Mexay NJIaCTHH
. Ha#itu ero Mmaccy. -

pangl.{«l.VCocyn o6beMoM V=20 J1 COAEPHKHT CMECD 93112080;13 i
reanss mpH Temneparype (=20 °C ® pmasnennd p=2,0 am.
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Macca cmecu m=5,0 r. Haiith ornowenne Maccw Bogopoza
K Macce refHsi B KaHHOH CMecH.

2.5. B cocyne Haxonurcsi cMech m,=7,0 r azora u my=llr
YIJIEKHC/IOTO Ya3a mpH Temneparype T'=290 K m nasnenun
p =1,0 atm. Haiity niorHoeTs sToi CMECH, CYHUTas rasel mje-
aJILHBIMH.

2.6. B Gansone obzemoM V=7,5 1 npu Temneparype T'=
==300 K HaXomHTCS cMeCb HAEANLHEIX ra3on: v;=0,10 moas
Kucnopona, v,=0,20 mons asora m v4=0,30 mous yraekuc-
Joro rada. Cyutas rasel HJeanbHBIMH, HALTH:

a) JaBJICHHE CMECH;

6) cpemHiol0 MoOAsApHYI0 Maccy M mauHol CMeCH, KOTOopasn
BXOIHT B ypaBHeHue ee coctosiHua pV=(m/M) RT, raze m —
Macca CMecH,

2.7. B BepTHKa/NbLHOM 3aKPHITOM C OGOHX TOPUOB UHJHHApPE
HAXOJHTCH MaCCHBHbIH NOpIIeHb, N0 06e CTOPOHH KOTOPOro —
no oxaHoMy MoJiio Bosayxa. Iipu T=2300 K orhnoumenne BEpX-~
Hero o6beMa K HUKHeMy 0==4,0. IIpu Kaxoi TeMneparype 3sto
OTHOLleHHe cTaHer n'=3,0?7 TpeHue He yUHTHIBaTH.

2.8. [lopuIneBbiM BO3JYIUHBIM HACOCOM OTKAHBAIOT cocy A
obvemom V. 3a opun umka (xon NOPINHS) HACOC 3aXBATHIBACT
obvem AV.- Uepes CKOMLKO IHK/OB AaBJeHHe B COCYJe YMEHb-
umrest B pas? Ilpouecc cumrath H3oTepMHuECKHM, ras —
HIEaJbHEIM.

2.9. Hafitu naBsieHHe BO3yXa B OTKAUHBAEMOM cocyze Kax
(QYHKUHIO BpeMeHH oTKaukH ¢. O6bem cocyna V, nepsorauann-
Hoe nasnenne po. Ilpouece cuHTaTh H30TEPMHYECKHM H CKo-
POCTh OTKaYKH He 3aBHCALIEH OT JABJEHHA H
pasuofi C.

ITpumevsanue CropocThio OTKAYKH
Ha3LIBAIOT 0GheM rasa, OTKATHBAeMbll 32 e/H-
HHIY BpEMEHH, MPUYEM 3TOT 001eM HaMepser-
Cs NPH JNABJIEHHH Fa3a B JaHHLII MOMEHT.

2.10. Kamepy o6vemom V=87 n orkaun-
BAIOT HAcoCOM, -CKOPOCTb OTKAYKM KOTOPOTro
(cM. upumeuanme K npempifyielt 3afaue)
€=10 s/c. Yepes cKONbKO BpeMeHH naBie-
Hne_') B KaMepe yMeHblUHTCA B 1=1000
paass - :

2.11..B raanko#i oTKpHTON ¢ 060HX KOHIOB BePTHKANbHOMH
TpyGe, HMeioulel JBa Pa3HBIX CEUEHHS (puc. 2.1), naxonsrtes
ABA NODILHS, COEJMHEHHBIE HepacTHKHMON HHTHIO, a Mexny
NOPLIHAMH —~ ORHH MOJb HHeanbHOro rasa. Iliomams ceue-
HHA BEDXHETO NMOPUIHS Ha AS=10 cM? Gosbllle, YeM HHKHero.

af Macca' nopuine#t m=>5,0 kr. Japnenuc HapyxXHOFO
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Bo3fyxa pe=1,0 &M, Ha croapko keabBHH HALO Harpers
raa MEMAY NOPLUHAMH, UYTOSH OHH NEPEMECTHANCh Ha [==
=5,0 em?

2.12. HafiTn MakcHManbHO BO3MMHHYIO TEMNEpATypy Hae-
aNLHOTO asa B KaMJIOM M3 HIDKECAEAYIOWHMX HPONECCoB:

a) p=p—aV3 6) p=pe ¥,
A€ Do, & W P — NOJOKHTENbHEE ROCTOMHHHE, V — ofbeM

MOJsA rasa.

2.13. Onperenuth HaHMEHbIICe BO3MOXKHOE RaBieHue Hje-
anbHOro rasa B npolecce, NPOHCXCAAWEM M0 3akony 7=
=To+aV3, rae Ty H @ — NONOMHTEJLHBIE MNOCTORHHEIE,
V — ofwem mona rasa. MsoGpasurb npumepurft rpaduk sroro
npouecca B napamerpax p, V.

2.14. Boicoxuli puasuzprueckiift coCcyl € &30TOM HAXO0-
RUTCA B ORHOPOAHOM NOJ€ TAMECTH, YCKOpPEHHe CBOGORHOrO
najeHus B KOTOpOM paBto g. TeMneparypa asora Mexsercs no
BLICOTE TaK, YTO €ro IAOTHOCTE BCIORY oAnHakosa. Haittu rpa-
Zuent temneparypit dT/dh.

2.15. [lonycrum, jpaBjeHMe p H IVIOTHOCTB 0 BO3AYXa CBA-
3aHbH  COOTHOUIEHHEM p/p"=const He3aBHUCHMO OT BLICOTHI
{anech n — nocrosinnan). HaiiTk coorsercrBylonwil rpaasent
TeMneparyphl.

2.16. IlycTh Ha nOBEPXHOCTH 3J€MAH BO3XYX HAXOZHTCR
npu HOpMaJbHBIX ycroBusx. Cauras, YTo TeMmeparypa M Mo-
JIApHas Macca BO3ZYXa He SaBHCAT OT BLICOTH, HAHUTH €ro Aas-
JeHne Ha Bricote 5,0 KM Hall NOBEpPXHOCTHIO JeMiH ¥ B wiaxre
pa ray6use 5,0 k.

2,17. Cuntas, 4ro TeMmeparypa M MOJAApHAas Macca BO3Ay-
Xa, a TaKXKe YCKOpeHue cBOOOJHOIQ RajeHUs He 3aBHCAT OT
BLICOTH, HAATH Pa3HOCTh BHICOT, H& KOTOPHIX IIOTHOCTH BO3-
Zyxa npu rtemneparype 0 °C ornuualorcs:

a) B e pas; 6) Ha n=1,0 %.

2.18. Upeannuuil ras ¢ moasphoii mMaccoit M Haxoautes

' B BHICOKOM BePTHKAJbHOM LUJIKHADHEECKOM COCYae, naoclianb

ocHOBaHHA Kotoporo S M Buicora hi. Temneparypa rasa T, ero
AaBJEHHE Ha HIXKHee oCHoBaHHe po. Cuuras, 4TO Temneparypa
B yCKOpeHHe CBOGORZHOTO NajeHHA g He 3aBHCAT OT BBICOTHI,

BaWTH MacCcy rasa B cocyge.
2.19, Uneanpuuii ras ¢ moaspuoft Maccot M maxoautca

B OUEHb BBHICOKOM BEPTHKaNLHOM IMAHHIPHYECKOM COCYHe
B OAHODOAHOM moJe TSKECTH, AAs KOTOPOro yckopenue CBO-
6opsoro najeHHs pasHo g. Cuuras TeMneparypy rasa ecioay
oauHaroBoil W paBHoft T, HalTH BBICOTY, Ha KOTOpOM HaXo-
DMTCS LIEHTP TAMKECTH rasa, :

. 2.20, Upeansunlt ras ¢ moaspHo# Maccot M Haxomurcs
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B O/IHOPOAHOM NOJIE TSDKECTH, YCKOPEHHEe CBOGOAHONO NajeHiis
B KoTopom paBHO g. HalTH naBneHHe rasa Kak GOyHKUMIO Bpp.
COTHI h, ecan npnuh=0 JaBneHue p=p,, a TeMneparypa Hawme.
HAeTCst C BBHICOTOM Kak

a) T=Ty(l—ah); 6) T=T(1-+ah),
FAe @ — MOJOXHTEbHAA  MOCTOSAHHASA.

2.21. Topu3oHTaNBHEIN IMAMHED, 3aKPHITHIE 6 ONHOrg
KOHUZ, BPallalOT C MOCTOSHHOH YIVIOBOH CKOPOCTBIO @ BOKpyr
BEPTHKANBbHOH OCH, NPOXOAsUIEH 4Yepe3 OTKPHITHI KOHer
uunneApa. JlasiieHne BosjyXa CHapyXH p,, Temneparypa T,
MOJISIpHas Macca Bo3fyxa M. Halitu xaBneHue Bo3ayxa Kak
(yHKUHIO paccTOfIHHA r OT OCH BpalleHHA. MonApHyl0 Maccy
CYHTATH He 3aBHCsLLel OT r.

2,22, Kaxkomy [JaB/lEeHHIO HEOGXOZHMO MOABEPrHYTb Yr.ie.
KHCJIbIA Ta3 npu Temneparype T=300 K, uroGrl ero njorHocts
OKasasnack paBHoH p==500 r/;n? Pacuyer upoBecTH Kak A/ Hie-
al1bHOrO rasa, Tak H AJNA BaH-Jep-BaajbCOBCKOrO.

2,23, Oaud Mosb a3ora Haxoaurca B o6beme V=1,00 i,
Haiitu: :

a) TeMmneparypy asoTa, UpH KOTOPOil MOrPElIHOCTb B JaB-
NeHuH, onpenessieMOM YypaBHEHHEM COCTORHHS HJACAJLHOIo
rasa, coctaBnsier n=10 % (no cpaBHeHHO ¢ HaB.eHHeM BaH-
Jlep-BaasbCOBCKOIO rasa);

6) AaBsieHHe rasa npH STOA TeMmmeparype.

2.24. OguH MOMb HEKOTOPOro rasa HaxoUWTCH B COCYEe
obbemoM V==0,250 n1. [Ipu Temneparype T,=300 K naae.enue
rasa p,=90 atvm, a npu T,=350 K pasnenne p,==110 arwm.
Hafity nocrosuneie BaH-gep-Baanbca aas storo rasa.

2.2. Nepsoe Havas0 TepMOAMHAMHKH., TenaoemMkocTs

@ [lepsoe Hayat0 TepMOAUHAMHKH: .
Q=AU+ 4, (2.2a)

rae AU —npHpaueHHe BHyTpeHHell 9Hepruu cHCTeMsl.
@ Pabota, copepluaemasn ra3om:

A= S pdv. (2.26)
@ DBHyTpeHHHs 3HeprHA HAEANLHOTO rasa: ,
m m RT oV
=— T ——— = )]
U=gp CvT = s oy=1 (2.28)

o . Monspuas TennoeMkocTs ra3a npH MOMHTPONHYECKOM - HIpolecce
" = const):
R R (n—y) R
C= -
v=1 =1 (=D —1D"

{2.2r)

@ BHyTpeHHﬂﬂ 3HEPTUA MOAA BaH»}lep-BanleOBCKOFO rasa: .
U=CyT—a/Vy. : (2.25)

2.25. ITokasarb, YTo BHyTpeHHss sHeprus U Bo3ayXxa B KOM-
gaTe HE 3aBHCUT OT TeMIepPaTyphl, €ClIM Hapy¥Hoe AaBJeHHe p
noctosHHo. Beiyucauth U, ecid p paBHO HOpMaJbHOMY ar-
MOC(EDHOMY AABJIEHHIC H 00beM KomHathi V=40 M%.

2.26. JlBa Ten0M30HPOBAHHEIX 6ajcHa I ¥ 2 HANOJHEHb
BO3LYXOM H COEJUHEHH KOPOTKOH TPyOKo# ¢ KpatoM. Hasectun
ofneMel Ga/lIOHOB, a TaKxKe JapjieHHe H TeMieparypa BosiyXa
B Hux (Vy, p1, T1 4 Vg, ps, Ts). HaliTu Temneparypy 4 AaBjieHHE
BO3/lyXa, KOTOPLIE YCTAHOBATCA MOC/AEe OTKPHITHA KpaHa.

2.27, T'a3006pasHeiii BOXOPOJ, HAXOAUBLIHACA IIPH HOpMAJb-
HBIX YCJOBHAX B 3aKPHITOM cocyAe o6beMoM V=>5,0 1, oxnanu-
JaH Ha AT=>55 K. Ha#tn npupamenne BHYTPeHHEH 3Heprus
rasa ¥ KOJIHUECTBO OTAAHHONO MM TellJa. _

2.28. Kakoe KOJIHYECTBO Telja HaJ0 COOOLUTh a30Ty NPH
M3o6apHuecKoM HarpeBaHHH, 4YTOGH Tra3 cosepuni padoty
A=2,0 JIx?

2.29. Hafits MouspHyio Maccy rasa, €c/H NpH HarpeBaHHH

® m=0,50 kr sroro rasa Ha AT=10 K n3aoGapuuecku TpeGyercs

Ha AQ=1,48 x/x Tenna GoJsbuie, YeM NPH HIOXOPHYECKOM
HarpeBaHHH. .
2.30. OnuH MOJIh HEKOTOPOrO HIEaJLHOro rasa HaobapHyec-

ki Harpean Ha AT=72 K, coo6uB eMy KOJHYECTBO TelJa

Q=1,60 xIx. Haiity npupamienue ero BHYTPEHHEH 3HEPrHH
1 Beqnuuny y=C,/Cy. .

2.31. JiBa Mo/aa uieanbHOTrO rasa npu Temieparype To==
=300 K oXxsiagu/id H30XOpHUECKH, BCICACTBHE Yero €ro Jas-
JIeHHE yMeHbIUHJoCh B n=2,0 pasa. 3areM ras usobapHueckH
PacLIHpUJIH TaK, YTO B KOHEYHOM COCTOSIHHH €ro Temneparypa
crana paBHOH neppoHayanpHoi. Haiitu KosHyecTBO TenJa,
NOIVIOIIEHHOTO Fa3oM B JAaHHOM Npoliecce.

2.32. BLiuuC/IHTDL Y I Ia30BOH CMecH, COCTOALIEH H3 v, =
==2,0 MoaIs KHcIopoaa # v,=3,0 Moaia yraekucsoro rasa. ass
CYHTATb HAEAJbHBIMH.

2.33. BoiudcauTb YAJbHHIE TEIVIOEMKOCTH Cy H Cp AIA

rasoBoii cMecH, coctoseii u3 7,0 r asora H 20 r aprona. 'asu
HeanbHbBIE. ‘
. 2.34. B pepTHKaNbHOM HHJHHAPE NOJA HEBECOMBIM MOPLIHEM
HaXOAUTCA OJHH MOJb HEKOTOPOrOo HJACANLHOIO rasa MpH TeM-
nepatype T. [IpocTpaHCTBO Haj MOpILIHEM COOOLIAETCH C ATMO-
opeponr. Kakyw pabory HeoGXOZHMO COBEPIUHTb, YTOOH, Mex-
JIEHHO NMOAHHMAsA MNOPIUEHb, U30TEPMHYECKH YBEIHUHTL OOBEM
rasa noj HeM B n pas? TpeHus HeT.
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2,35. BHyTpH 33KpHITOro ¢ 06ONX KOHHOB FOPH3OHTANLHOIO
UHIMHAPA HaXORMTCS JNETKONOABUXKHEIA nopueHn. [leppona-
HaJIbHO NOplleHb ACIHT IHJAKHADP HA ABE paBHbiE 4acTH, Kaxaas
obremom Vs, B KOTOPHIX HAXOAUTCS HACANLHLIA I'43 OXHHAKOBOMR
TEMNEPATyYPH H NOA ORHUM H TeM Me AaBIeHHeM p,. Kakyio
paGory HeoGXOAMMO COBepIINTD, YTOOH!, MEAIERHO ABHIAR nop-
lieHb, H30TEPMHYECKH YBEAHUHTh 06beM OAHOH 4acTH rasa B
pas 1o cpaBHEHHIO ¢ 00BEMOM APYTO#H 4acTH?

2,36. Tpn moaisi ¥AieaNbHOTO ras3a, HAXOAMBILETOCH NPH TeM-
neparype To=273 K, H3orepmuueckn pacumpuau B n=5,0
pa3 ¥ 3aTeM H3CXOPHYECKH HATPEJIH TaK, YTO €FO JABJCHHE CTAJN0
paBHBpIM NEpBOHAYANLHOMY. 3a Bech HpOUECC rasy coobiuuaH
konuuectso Temta Q=80 k/Ixk. HaAru y aaa sroro rasa.

2.37. M300pasuth Aas WAEaJbHOTO rasa NpHMEepHbie rpadu-
KH H30XOPHYECKOIO, H300apHYECKOTO, H30TEPMHYECKOTO H ajii-
a0aTHYECKOro NMpOIECCOB Ha AHarpaMMe:

ap T,6)V, T

2.38. OnuH Mosb KHCJOPOR2, HAXOAMBIUETOCH RPH TeMne-
parype Ty=290 K, aguabaTuuecKi CKaAH TaK, YTO €ro Kapje-
uHe pospocao B n=10,0 pas. Hafru:

a) TeMneparypy rasa NOC/i€ CXaTHHA;

6) paGory, Koropas Obla COBEpIIEHA HajZ ra3oM.

2.39. Hexortopyio Mmaccy asora cxann B 1=5,0 pa3s (no
o0neMy) oAuH pa3 apuabaTHYecKH, APYTOIl Pa3 H3OTEPMUYECKH,
HauanbHoe cocronkne rasa B 0GoHX C1y4anX oanyaxKoso. Halitu
OTHOIIEHHE COOTBETCTBYIOWHX pabor, 3aTpayeHBLIX Ha CHaTHe,

2.40. BHYTpH 32KpPBITOrO TEIVICH3OJHDPOBAHHOTO LHJRHApA
€ MACANbLHLIM Fa30M HAXOAMTCSH JCTKONOJABHMHBIA TENIORpo-
BOASIUMA nopuwets, [Tpu paBHOBeCHH MOpLIEHD AENHT LMIMHAD
Ha AiBe paBHBle YACTH H Temnepartypa rasa pasHa 7. [lopumens
Havanu MeAneHHO nepememtarb. Hafitn Temneparypy rasa kak
GYHKIHIO OTHOILEHHS 1) 00beMa Goubitiel 9acTH K 00bheMy MeHb-
et wactH. [lokasarenn aguaGarut rasa y.

2.41. OnpepennTth CKOPOCTb U HCTEUEHHSA TeIHA H3 TEMAO-
H30/IMPOBAHHOTO COCYJAa B BAKYyM Yepe3 Majoe OTBEPCTHE,
Cuntath, 4TO NPH ITOM YC/IOBHH CKOPOCTh NIOTOKA [a3a B cocysie
npenebpexxumo Mana. Temneparypa reans B cocyse T=1000 K.

2.42. O6veM MONA HACANBLHOTO T'a3a ¢ NOKa3aTe/eM afuataTt
¥ usMeHsior no 3axony V=a/T, rne a — nocrosiunas. Hakru
KOJIHYeCTBO Tell1a, NOJYUYEHHOEe r'a3oM B 3TOM HPOLECCE, eCaH
€rg Temneparypa Mcneitasna npupamesue AT,

2.43. TNoxasarp, 4To npouece, Npu KOTOPoM pabora Hacaab-
HOTO rasa NponOPHHOHANbHA COOTBETCTBYIOIIEMY RPHPAILEHHUIO
€r0 BHYTpeHHeR 3HEPTHH, ONHCLIBAETCA YpaBHEHHeM pVr=
=const, TAe n — nocroaxuas.
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- 2,44, HaliTet MOASIpHYIO TEAI0eMKOCTE HASATLHOIO rada 1npu
noAuTpONHUECKOM mpouecce pVr=const, ecau NOKazarTeab
anuabaTel rass paseH y. [IpHM Kakux 3HAUCHHAX NOKasaTesns
NONMTPONL 1t TEMJIOEMKOCTb Ta3a GYZer OTDHILATENbHOM?

2.45. Ilpu mekoropoM NOJUTPCHHYSCKOM Rpouecce o6veM
aprosa Oun yeeamuen B =40 pasa. JaBnenue 1pH
sToM yMmensumiioce B §=8,0 pas. Haiitu mossprylo Tenso-
€MKOCTb aprona E 3ToM Nponecce, CIHTas ras HieanbHbM,

2.46. Ozun MONL aproHa PacIIMpPHIH MO NOJUTpONe ¢ HOKa-
satenem n==1,50. iIpu sTOM TEMNEPATYpa rasa MCNHTAaNA NpH-
pamenne AT=-—26 K. Hafith:

a) KONMYACTEC MOJYUCHHOTO rasoM Tela;

6) paGory, COBepIICHHYIO Fa3soM.

2.47, Uneanbuslfl ras c noxasarenem aguabars y pactuHpHa
no 3akowy p=aV, rie o — nocroannas. IlepBoHauanbHbIH
o6bem rasa V,. B pesysbrare paciuupeHus oGBeM yBerHIuiacH
B v pa3. Hafitu:

" a) npupaimieHHe BHYTPEHHEA SHEPrHH rasa;

6) paGoTy, COBEpILEHHYIO ra3oM;

B) MONSIPHYIO TEMJIOEMKOCTs rasa B 9TOM mnpouecce.

9.48. WneanpHslll ras, nokasatenb anuabarsl KOTOpOro ¥,
pacuupsioT TaK, 4To coofiiaemoe rasy TEM/IO paBHO yGulIi €ro
pHyTpenuefi sueprus. Haiitu:

a) MOJIIPHYIO TeNJIOEMKOCTb '232 B 3TOM NPOLECCe;

- 6) ypaBHeHue mpouecca B napamerpax T, V.

2.49. Onun MoJb HIEaNBHOIO ra3a ¢ NOKas3aTeeM afuatarh
4 CoBeplIaeT NMpPOUECC, PH KOTOPOM €ro RaBjeHHe pnT*, rre
o — nocrosinnas.. Haittu:

a) pabory, KOTOPYIO NPOH3BEJeT ra3, ecii ero TeMneparypa
ucneitaer npupawenue AT, : '

" 6) MOJMAPHYIO TEIVIOEMKOCTb rasa B 3TOM Mpouecce; npH
KAKOM 3HAYEHHH ¢ TelJIOEMKOCTb GYNET OTPHUATENHLHOH?

2.50. Mneanpuplil ras ¢ noKasaresiem
afuaGaThl y COBepIUacT npouecc, MpH
KOTOPOM €ro  BHYTPEHHSs1 3Heprus
UwrV%, rae a — nocrosinnas. Hafira:

a) pafory, KOTOpYIO TPOU3BEJieT ras,
grofbl BHYTPEHHAA SHEPrHA HCHHTANA
npupamenne AU; -

Fi6) MONSIPDHYIO  TEIVIOEMKOCT,  rasa ‘B 3TOM  Mpomecce.

2.51. OnuH MOJIb HIEANLHOTO ra3a C H3BECTHHM 3HAUeHHEM
Cy HaXORMTCS B JIEBOH roJoBHHE HUAHHApa (puc. 2.2). Cnpasa
oT mopiuHA Bakyym. B orcyrcrBue rasa nopuieHb HaXOAWTCH
BIJIGTHYIO K JIEBOMY TOPIlYy HMJIHHIPA, H NpYXKHHA B 3TOM no-
JnoxkeHuH He JedopMupoBana. DOKOBHIE CTeHKH UMJIHHADA H

Puc. 2.2
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nopuens — aanabaraeie. Tpenns wer. I'a3 Harpepaior uepes
JeBuit Toper uManHApa. HaliTH TenyoemrocTs rasa B aTMX
YCNIOBHAX.

2.52. Hmeercsa upeanuHHf ras, MoOJspHAsl TEMJIOEMKOCTH

Cy xoroporo k3pectHa. Hafitn MonsipHyio TeIIoeMKoCTh 31010

rasa Kak ¢QyHKUHIO ero o6peMa V, ecii ras coBepllaeT npouece
No 3aKOHY:

a) T=T, ey 6) p=p,e*, rae Ty, p, # & — NOCTOSIHHBIE.

2.53. OnuH MOAb HACANBLHOIO rasa, TeNJI0eMKOCTh KoToporo
NPH NOCTOSIHHOM AaBjeHHH C,, COBeplIaeT MpoLece No 3aKOHY
p=pe+alV, rie_p, H a — nocrosunnie. Hafitu:

a) TeNIOEMKOCTb rasa KaK ¢yHKuuio ero o6sema V;

? coofieHHOe Tasy TeIvIo NpPH ero pacluupeHun or Vi
o V,. ‘

2.54. To xe, 4T0 B npeibinymef 3agaye, HO ra3 copepluaer
nporecc no 3akony T=T,+aV.

2.55. Haiitn ypaBhenue mpouecca (B nepemenswx T, V),
TIPH KOTOPOM MOJISIDHAA TElJJIOEMKOCTb HAEANbHOTO rasa name-
HACTCH 1O 3aKOHY:

a) C=Cy+aT; 6) C=Cy+fV; B) C=Cy+ap. 3aech
@, f M a — NOCTOSIHHBIE.

2.56. Mmeerca uaeannumlit ra3 ¢ nokasareseM aauaGarer y.
Ero MonsipHas TenIoeMKOCTb NPH HEKOTOPOM NPOLECCE H3Me-
usercd no sakoHy C=ea/T, rpe o — nocrosuHag. Haiiru:

a) paGory, COBEpLIEHHYIO OJHHM MOJVIEM rasa NpH ero Ha-
rpeBaHuu ot Ty JO TeMmIiepaTypu B 1 pa3 Gobluel;

6) ypaBHeHHe mnpouecca B napamerpax p, V.

2.57. Haiitu pa6ory, coBepluiaeMyio OXHHM MOJIEM BaH-Iep-
BaaJibCOBCKOI'O rasa INpH H30TEPMHYECKOM pacCIUUPEHHH €ro
or o6rvema V; no V, npu temneparype T. '

2.68. OnHH MOJIbL KHCJIOPOAA pacluMpHIH OT ofweMma Vi=
==1,00 a1 no V,=5,0 a1 npu nocrosnHo# Temneparype T=280 K.
BLIUMC/IHTD KOJIMYECTBO MOIVIOWIEHHONO ra3oM Tenaa. [a3
CYHTATh BaH-Aep-BaajJbCOBCKHM.

2.59. Haitti ans mMo/1a BaH-Jiep-BaaNbCOBCKOTO rasa ypaBHe-
HHe aauabatel B nepemenneix T, V, ecan ero TensoeMxocTh
NPH  NOCTOAHHOM oGveme paBHa Cy.

2.60. OnpenesnTp I/ BaH-Aep-BaaJbCOBCKOIO rasa pase
HOCTb MOJIAAPHBIX Temoemkocrelt C,—Cy.

2.61. [1sa Ten/ion30MHPOBAHHLIX Ga/lJIOHA COENMHEHB MEXKIY
coboii Tpy6Koil ¢ kpaHoM. B oanom Ganaoue o6vemom Vi=10 a1
‘Baxoputcea v=2,5 Mosis yraekuchaoro rasa. Bropo#t Ganson
oovemom V,=100 a1 oTKayaH o Bucokoro Bakyyma. Kpau ofr-
KpblLIH, H ra3 pacwkpuica. Cauras ras BaH-Aep-BaahCOBCKHM,
HalTH TNpHpaleHHe ero TeMmeparypsl.
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2.62. Kaxoe xosuyectso Tema Halo coobuuts v=3,0
MONSIM YIVIEKHCJIOTO asa, YToOhl MpH pACUIHDEHHU B na;ggx
or ofpema V;=>5,0 1 10 Vy=10a 'remnep:;ypa ero He H3l

cuUTATh BaH-Jep-Baa/bCOBCKUM.
Hac;?(i:{a%lpoxomeune rae?a yepes MOPHCTYIO neperopgﬁg_ :
TeNNOM30AHPOBAHHOM TPyGe COMPOBOMIACTCH pacmu'lge o
p3MeHeHueM TeMnepatypel rasa (appekr Hxoyna — OMCp(x)M 2'1
Ecnu 7o pacuiMpenHsi ras CYHTarTh BaH-,llep-BaalleOB(;}; n’u~
foc/ie paclUHpPEHHs — HACANbHLM, TO COOTBETCTBYIOLL p

pauietne TeMieparypnl rasa

1 RT,b-__gg)
Ts—Te=g; (75570 )

BOe Hayano TepMOAHU-
[Moayuntb 31y QopMyay, NPHMEHHB IEp
Hamgxu K MOJIO Tasa, NPOXOAALIEMYy Yepe3 feperopojky. Ipo-
[ecC CUMTaTh aAHabaTHYECKHM. v ’ . )

2.64. Bocno/ib30BaBIHCh GOPMYJIOA H3 apenbIAy e 3aM
jaum, Hafith sHauseHusi Ty BOXOPOAA C HAYA/ILIHBIM Moﬂﬂp:bL ,
ofsemom V,=0,160 a/monb, npy lzoropbxll)‘( 9<®7(13e)m Hoxoya
TomcoHa GyeT MOJOMHTeNbHLM (T. €. 19 /1) )

2.85. H);ﬁm ¢ nomouiblo GopMyJibl H3 3a%aUH 2.63 npmpapI
merve AT TemmepaTypel rasa, ecji B Haua/lbHOM COCTOAHH '
npu T;=300 K ero MOJISAPHBIA 06BeM V,=0,100 ﬂ/MOﬂb, a 3a
rem B mpouecce Jlxxoyna — Tomcona ras CHIbHO pacuMpHIH.
Pacuer npoBecTH:

a) aas Bogopona; 6) ans a3ora

2.3. Monexyanpno-xuuemqecxan TeopHus.
Pacnpenenennss Makcseana o BoablmaHa

@ Uucnc yRapoB MoZeKyA rasa O eJHHHIY fOBEPXHOCTH CTEHKH 3a
eUHKIlY BpeMeru:

v=(1/4) n <O, @39)
Ifle 1— KOHUEHTPAIHA MOMeKys, {vd—HX CPeIHs CKOpPOCTE.
) VpapHeHHe COCTORHNA HJeAJBHOTO raaa
o p=nkT. (2.36)
-+ @ Cpenuasn sHeprua Movekym -~
<e> = (i/2) kT, - (2.38)
Tllﬁ i= nnocr+ﬂap+2nu04‘ o )
" @ Qysxuuu pacnpenenenns Maxcseana: ’
" @ (0,) = (m/2nkT)*? exp-(— mvi/2kT), (2.3r)
f (v) = (m/2nkT)¥ ® exp (— mv’/QkT Y ; (2.37)
F (v) = 4 (m/2n0kT) ¥ *0* exp (— mv*/2kT). (2.3¢)
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@ Haubonee peposrthan, cpeanss w cpeanss KBaapaTiuuag

CKg.
pocTi MOJIeKYa:
%en == V%T/m,
>=V @Iy kTIm, (2.3%)

ven=V 3kT/m.
@ Pacnpeseaenne Boavumana:
n=nq exp (— U/AT), (2.3)

specs {J — noteHuuannHan JHEPTHA MOJEKYJAM OTHOCHTENLHO ypoBRa,
rae nzno .

2.66. CobpemenHkie BaKYYMHLIe HACOCHl TIO3BOJISIOT HoJy-
uarb jasnenus a0 p=4-10"*% I1a (npu KomuarHoi TeMnepary.
pe). Haiitn unciio monekya rasa B 1 cu® o cpejHee paccroguipe
MEMY HAMH NPH 3TOM [JAaBJACHHM.

2.67. B cocyne ofvemom V=5,0 a HaXOAHTCA A30T Maccy
m=1,40 r npu 7emneparype T=1800 K. Haiitu LaBrienue
rasa, ec/ii DpH 310k Temneparype n=30 % MOJIEKYJl RUCCOLMY-
POBAHO HA aTOMBE.

2.68. TliorHOCTH CMecH resns M asora fIpH HOPMAALHELX
yeaosuax p=0,60 r/n. Halitu KonuesTpaumio atoMos renng
B CMecH, :

2.69. ITlycrb mneanbhmii ras Harper 2o TeMuepatypel, npu
KOTOPOli Y MOZIEKY.l BO3GYKACHH BCe CTENeHH CBOGOALI (rocry-
natenbHbie, BpauaTenbhble W KoneGarennube). Haiita MoAap-
HYIO TENIOEMKOCTE TAKOIO Iasa NPH H3OXOPHYECKOM MPOLECce,

@ TaKxKe NoKasaTe/ib afiuabaThl y, €CIM a3 COCTONT H3 N-aToM-
HBIX MOJIEKYJ:

a) nuHeMHKX; 6) HenMHeRNbIX.

2.70. Mineanouuit ra3 us N-atoMubx MOJIEKYJ paclI¥pRIor
u3oGapnueckd. CUnTasl, 4T0 y MOAEKyJ BO3GYXKIEHH Bee CTe-
neny cBoGobl (NOCTynaTeNbHbIE, BPatlaTe/IbHbIe H KOeGaTelh-
Hele), HaliTH, Kakas Ao.as TENJIOTH, coo6liaeMol rasy B 3ToM
npougecce, pacxXopyercs Ha paGory paciuHperus.

2.71. Hafitu yHC/IO aTOMOB B MOJeKy.Ie rasa, y Koroporo
npu  «3amopamuBaHiM» KoleGaTesibHbIX creneHefl cBoGoan
TNocTosnKas y yeesiHunBaercs B n=1,20 pasa.

2.72. Haiitu monsipHylo Maccy M 9HClO cTenenedi cBeGoiH
MOJCKYJ1 HIANbLHOTO ra3a, eClH H3BECTHLI €ro yAeNbHbie Tell-
NOEMKOCTH: €y=0,65 Ix/(r-K) n ¢,=0,91 IOx/(r-K).

2.73. Haliti uncno creneneii ceoboau MONEKY/ BISaALHOTO
raia, MONspHAs TENJIOEMKOCTb KOTOPOroO

&) NpH NOCTOSHHOM JAABJAEHHH C,=29 Ix/(monn-K);

6) B npouecce pT=const pasna C=29 JLx/(monn-K).

2.74. BouHCIHTD NOKasatenb apnabarhi Y AN cwmecH,
" .

onulell 3 V4 MoJieHl OfHOATOMHOTO ra3a H Vi MoJieft ABYX-
OJIEKY L.
HOI'O 1233 M3 MECTKHX M
aTO’; 75. MoneKyJsl HleaNbHOro rasa, y KOTOpOro (\*?1,24% )l(i

Bn.euue p=100 klla, uMelOT CPeRHIOI0 IHEPTHIO (&/=2,
11310_” . Hafttu 4#c/o MOJMEKY/ B €IHHHIE obbema. .
X 2.76. CocyA ¢ rasoM H3 MXeCTKHX JBYXaTOMHBIX Mo.ner{ya

m;ce'rca co ckopoctbio v=20 M/c. Monsipuas macca raae
ﬁ—_:‘&‘z r/moab. Haliru mpupamieHne Temneparypst rasa mnoci

~ ocyaa.
HesanHol OCTAHOBKH C o,
? 2.77. Bomuciante npu temneparype #=17°C: —

a) CPENHIO0 KBaJAPATHYHYIO CKOPOCTD H CPEJHIOK HeTe:
CKYIO SHEPTHIO MOCTYNATeNbHOTO ABHXKEHUA MOJIEKY ‘
o) t:H . .
P A6)’ CPE/HIOI0 KBalpaTHYRYIO c;xopocrb xa:enbxn BOMB KHA

B BO3JyXe.

a d=0,10 MkM, B3BEIIE€HHO
Mﬂg 78. Bt;cxonbl(;) pa3 Hajio paclUHpHTh anua6a'mqecoxéu rall‘si
coc'r('mumﬁ N3 JKECTKHX JABYXaTOMHBIX MOJIEKYJ, YT El n
cpexHsasi KBafipaTHuHass CKOPOCTb YMEHBIIHNACh B M=l

2 .
paag.m. Asor maccel m=15 r HAXONHTCA B 33aKPHITOM cocylée
npu .Temneparype T=300 K. Kaxoe KOJHYECTBO Tennaﬂnz?(o.
XOIAMMO COOOIIUTH a30Ty, TG cpega(;w;) al;aa%npamqﬂa

B N=2, ?

0CTb €r0 MOJIEKYJ BO3pocaa
P 2.80. T"a3, cocTOsIIMA H3 MECTKHX JBYXaTOMHBIX Mo.ge;{!ymz;
naxonurcs npu Temneparype T=300 K. Breraucautb chpu Aec;m
KBaApaTHYHYIO YIVIOBYIO cxopl%c'r: Bpam.fmnﬁ MOJIEKY I,

=2,1.1073 r-cM*.

moMenT MHepuun [=2,1 r
e 2.81, las ug WEeCTKHX JBYXATOMHBIX MOJIEKYJI, HaxommB
Miics NPH HOPMAJBHBIX YCTOBUAX, aMabaTHYecKd cmanﬂp:: g
1="5,0 pas no o6vemy. HaiiTH cpeaHiol0 KHHETHIECKYIO 3 g.
THIO ,BpamaTenbnoro IBHKEHHS MOJIEKYJH B KOHEUHOM C
CTOSTHHH.

- 2.82. Bo CKOMBLKO pa3 M3MEHHTCH HHC/IO yAapoB mec;];:ux
NBYXaTOMHBIX MOJIEKYJ Ia3a O NOBepXHOCTb CTEHKH B :;m uy
BPEMEeHH,; eC/IH ra3 aanabaTHyecK PaclIMpHTH B v pas: )

2.83. O6vem rasa, COCTOSIIIEIO H3 JKECTKUX JABYXaTOMHbBIX
MosiekyJ1, ysenuuuad B 1=2,0 pa3a no nojaurpone ¢ Monﬂ;;;xg:
tensioemkocTblo C=R. Bo ckombKo pas na;aeuunacb npu

Ky cocyaa
YacToTa yAapoB MOJIEKYJ O CTEHKY !

2.84. yI‘a:E M3 XeCTKHX ABYXaTOMHEIX MOJIEKYJ PacillipHJIH
NOJHTPONMYECKH TaK, 4TO 4acTeTa YAapoB MOJIEKYJT O ire;g
cocyna ne WaMeHH/ach. HaltTH MONAPHYIO TeMJIOEMKOCT
B 3TOM npouecce. : ) .

2.85. P(bynxu,mi pacnpeseneHus aepomnoc'reix :2aqer§::;
HEKOTOPO# BeMHIAHBI X MMEET BHJ [=Ax mpu 0<x<a.
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aT0ro HHrepsana f==0. 3necs " —

410 a aanan, Hai{m: ect A 1 @ — noctomAe. Curras,

a) snauenue GyHKUMH f npH x=a: I

6) cpeanne sHaueHHs x M x* B uurepsate (0,a),

2.86. Pacnpenenenne BepositHOCTell SHAYeHUNt HeKoro,
BeJIHUHHB X ONHCHIBaeTCs hyHKiHest f=Ax(a—x) npu 0<x. poa
Bue storo uureppana f=0. 3aece A ¥ @ — BOCTOARHBIE C< o
Taa,)q'ro a 6:311&}{0, HalTH: e

a) nauboJsiee BEPOATH :

), 1 @ynxunnpf; 0€ 3Ha4YeHHE X M COOTBETCTBYIOUlee

6) cpennue suauenus x u x* B HuTepsane (0,a).

2.87. Haittn pns rasooGpasuoro asora mpu T=300 K o
HOLIEHHE YHC/12 MOJIEKYJ C KOMIIOHEHTaMH -CKOPOCTH BAOJL o: .
% B nutepBase 3004-0,31 mM/c K uHCAy MOJIEKYN ¢ KOMIOHEHT .
MH CKOPOCTH BJO/Ib TOM e OcH B HHTepBane 500+0,51 m/c -

2.88. Halitn BepositHocTs Toro, uto npn T=300 K Mose-
é(g;b;e:;o;: HMEIOT KOMIIOHEHTHl CKOPOCTH BJOJIb OCedi X, Y, 2
oo M/C.HHO B HHTepBaje 300+40,30; 4004-0,40 u 5004

2.89. Onpenenutb OTHOCHTENBHOE QHCJIO MOJIEKYJl, KOMIIQ-
Ex;emxg ?ﬁgpocm KOTOPBIX BJOJIb OCH X HaXOAATCA B HHTEpBaje
s 0s 30x), @ MOAYJIH MNePNeHABKYJNAPHON COCTABJIOmEH

OpOCTH — B HHTepBane (v, v, +8v,). Macca kaxno# moae-
KyJibl m, Temneparypa rasa 7. -

N 2.90. Ias, cocToAmmi H3 MOJEKYJ MACCHl M, HAXOXHTCH
np# Temnepatype T. HaliTH OTHOCHTE/IbHOE UHCJIO MOJIEKYJ,
LXK HOKOTODOWY. RaMpARIGRIG, et 5 e T
vJ.‘gav_L)- p HHIO, JleXXaT B HHTepBate (vg,

.91. TToayunts ¢ nomompio (2.3¢) bynx

MakcBessia B «[IpHBEREHHOMS m(me I?'g?),, lexl: Ig D o o
nangongzeeBBepomnaa CKOpOCTD,

<92, BLIMECIHTE HanboJiee BEPOATHYIO, C -

HIOI0 KBaJPATHUHYIO CKOPOCTH Mo.rxpexyﬁas;a,p;n:olgomp:r: I:lenu
HOpPMaNbHOM aTMochepHOM AABAEHHH IVIOTHOCTH p==1,00 r/n.
2.93. Hafitn oTHOCHTE/IbHOE YHCIIO MOJIEKYJI T'asa CKOpPOCTH
:g;?pux oTnHua0TCA He Gonee geM Ha dn=1,00 % or anave-
a) nanGosiee BEPOSITHONR CKOPOCTH;
0) cpeaneft KBaapaTHYHOA CKOPOCTH.
2.94. Onpenennth Temneparypy rasa, Ias KoTOpOii: .

@) CpeaHAs KBajApaTHYHass CKOPOCTb MOJIEKYJ BOLOPOAA
Gonbme HX HanGo/Iee BepOSTHON CKOPOCTH Ha Av==400 m/c; .-

0) QYHKUUA pacnpesiesieRust MOJIEKYJ KHCJIOpoAa 1o cKO-
poctaM F (v) Gyner uMeTb MakcHMYM TPH CKOPOCTH y==420 M/0.

=0/Ugep, Upep

2.95. Hafitu Temneparypy rasooGpasHoro asora, npH.Ko-
70pOi CKOPOCTAM MOJEKYJI v,=300 m/c u v,=600 M/c coorBer-
¢TBYIOT OJIHHAKOBbie 3HATEHHS dyuKupn pacnpefenenus F(v).

2,98, OnpenennTs CKOPOCTb ¥ MOJIeKYJ1 asoTa, NpH KOTOpO#i
grauenne GyHKuuM F (0) AN TeMneparypsl T, Gyjer TakuM xe,
KaK H I TeMreparyphi, B 1 pas Gonvinzelt.

2.97. Tlpu xakofi TeMmeparype rasa, COCTOALIETO H3 CMECH
asota M KHCOpoza, BauGosee BEPOATHLIE CKOPOCTH MOJEKYJ
asoTa H KHCAopoza GYRYT OTIHYaThCs ADYT.OT Jpyra Ha Ay=
=30 m/c?

2,98, Cvech BOXOPOJA B re/Hsi HAXOMUTCA NPH TeMmeparype
7=300 K. [lps KakomM 3HaueHHH CKOPOCTH U MOJEKYJ 3Haue-
pua yukuuH F(v) OyRyT OAHHAKOBLIMH AJA 06oHX rasos?

92.99. ['a3 COCTOHT M3 MOJEKYJ], Macca KaxJoH H3 KOTOPBIX
paena m. [Ipn Kakofi TeMnepaType STOro rasa gHCJIO MOJIEKY JF
€O CKOpOCTSIMH B 3aJlaHHOM MaJ/loM HHTepBaJe (v; v-1-0v) Gyner
Maxcnamaibho? Hafitn mnauGosiee BEPOATHYIO CKOPOCTb MoJe:
KyJi, COOTBETCTBYIOILYIO TaKoll Temnepartype.

2.100, BLUHCAHTE CpeHIOi0 IHPOEKILHI0 CKOPOCTH (o)
n {Jv.l), ecmi Macca Kamaoli MONEKYJml M W TeMmneparypa
rasa T.

2.101. Hafitn (ov2) — cpexnee 3Ha9YeHHe KBajpara npoex-
UM U, CKOPOCTH MOJIEKYA rasa NpH TeMmneparype T. Macca
Kax A0k MOJEKyJiki paBHa #11.

2.102. BHYHCJHTE C TOMOIIbIO GYHKUHH @ () HHCIO ¥
MOJIEKYJ1 Ta3a, NAKAICHIMX B €AMEHLY BPeMEHH Ha €NHHUYHYIO
NOWANKY, €C/H KOHUSHTPAUKA MOJIEKYJ n, TeMueparypa rasa
T u macca KaXAOH MONEKYIH M. :

2,103. OnpesesiuTs ¢ NOMOUILIO QYHKIHA ¢ (v,) naBieHHE
rasa Ha CTEHKY, €cAH Temneparypa rasa T M KOHUEHTpauua
MOJIEKYA 7. '

2.104, Haitru {1/v) — cpenuee 3Hauenue 06paTHOR CKOPOCTH
MOJIEKYJl WACANLHOTO rasa MpH Temneparype T, ecnn macca
Kamaoh MoJieKyahi paBra m. CpaBHHTb HOJYYEBHYIO BEHUHHY
¢ o6paTHOl BelHIKHONA cpefiHell CKOPOCTH.

9.105. 'as cOCTOUT H3 MOJIEKYJ Macchi M M HAXONMTCA NpH
Temneparype T. HafiTa ¢ noMompio QyHKIIH F(v): -

a) QyHKuMIO pacTpeiesieRHs MOJIEKYN 1O KHHETHYCCKHM
oneprasM f(e); ¥300pasHTb NpHMEPHBIA rpaduk f(e);

6) nauGosiee BEpOATHOE SHAYEHHE KHMHETHYECKOH SHEprHH
€4ep; COOTBETCTBYET JIH 8y, HauGOJee BEPOATHOH CKOPOCTH?
"9 108, Kakas 4acTb OAHOATOMHMX MOJIEKYJ rasa, HaxoAd-
Ierocsi B TENJIOBOM DPaBHOBECHH, HMeeT KHHETHYECKYIO SHep-
FHIO, OTVIHYAIOULYIOCA OT €e CpefHero SHaveHWs He Gosiee qeM
Ha n=1,0 %? o REEREE
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2.107, Pacnpenenenue
2.107, MOJIEKYl HO CKOPOCTAM B
n
BLIXGAAUIEM H3 HEGO/ILUIOTO OTBEPCTHS B COCYAE, OﬂHCNBe}x’;{ o
tbyHKupei F,(v)=Av3ex_p (—mv*/2kT), rne T — remnepar o
rasa BHyTpH cocyAa. Hafitn nanGoiee BeposTHbie 3Ham{lpa
qu?{)ﬂ ;Kgp}?;:xéoﬁggexyn B ny;xe; CPaBHUTb NOJIYYeHHyio Bﬁ:
BEPOATHOR CKO
o P POCTBIO MOJIEKYJT B camoy
g)lggﬂeprlgqecxoﬁ SHEPTHH MOJIEKYJ B NydYKe
.108. €aNbHLIA I'a3, COCTCHUIAA M3 MO .
. JIEKYJT Mac
€ KoHUeHTpanued n, umeer Temneparypy T. Ham‘g ¢ nomgu o
gacnpezxe.nenuﬂ Makcse/nna yHca0 MONEKYT, NajnaomKX B xéx,qbpl;o
uuybLspemeHH Ha E€QHHHLY NOBEPXHOCTH CTEHKH MOA YIa .
b4, \‘2} Fd} k ee Hopmanu. e
‘mcng(:'?(;ngéxnom:lagzmgf;oauﬁ NpeAHAYIeR 3afaud, Hafiry
, X B €IMHHIY BDEMEHH Ha eau
] HH
non;plxlxz’ocgl CTCHKH CO CKOPOCTSIMH B HHTepBane (v, v+d§)y
o,zmo. 10. afiTH CuJly, AeHCTBYIOIMYIO Ha YacTHIY cO cropom,;
0 p AHOIC [IOJIA, €C/IH KOHUGHTPAUMH 9THX YACTHIl HA ABYX
2’3%"’3’(’ OTCTOAMHX JAPYT OT Jpyra Ha pacctosuuaw Ah=
,0 eM (BRosb monst), orauaorcs B 1=2,0 pasa. Temnepa-
Typa cHeremel T=280 K. . b
M?v;lll; IIpn HaGmoneRMHM B MHKPOCKOMN B3BEIICHHBIX YACTHIL
Ll:ry Hryra OBGHAPYKEeHO, 49TO CPejHee YHCNO HX B CJIOSIX pac-
OANHE MEXIY KOTODEMHM h=40 MKM, oTaHuaercs zxp;'r or
ﬁggra B 1=2,0 pasa. Temmneparypa cpexst 7T'=290 K LBua-
‘gm‘i}acmu d=0,40 MKM U HX MJIOTHOCTD Ha Ap=0,20 r/cm®
6on IVIOTHOCTH . OKpyXaiowleli wuAKocTH. Hafitn no stum
uaﬂgb‘m NOCTOsIHEYI0 ABOTaapo. '
112, [lycrs 7
. . o — OTHOLIEHHE KOHUEHTPALHH MOJIEKY
3eﬁopoxa K KOHLUEHTPaUHH MOJIEKYJI a30Ta BOIH3H uonepxnoc¥n
Se 610&8 a ;{] —- COOTBETCTBYIONICE OTHOUICHHE Ha BLICOTE fi=
TeMnepaw;.ypaat:‘T;g{r:s):xeﬂne ngg, npu T=280 K, nonaras, uro
HHe cBoGoHOrO I1a
TeMicpa big JEHHSI HE 3aBUCAT OT
coCT2.113.“B JATMHHOM BePTHKAaJLHOM COCYZE HaXoguTes ras,
coc CRILHH H3 JIBYX COPTOB MOJIEKYA € MacCaMH My H m,, npH-
coorm2>ml' Konuentpauuu stux Monekya y aua cocyza paBHH
Bblcoizrcmeﬂno Ny, " ng, NpH4eM ny,>>n;. Cuuras, uto no Beel
b TNOIIEPKUBACTCS O{HA M Ta XKe Temneparypa T W ycko-
goggg cl?ggonﬂoro NajieHHs paBHO g, HaliTH Bhicory h, Ha KO-
UEHTPalMH 3THX
ropoi P COpTOB a;mexyn 6yayr onuHa-
coc2. 24. B oueHp BHICOKOM BepPTHKAMBHOM UHTHHAPHYECKOM
© 43;51 éxaxozmrca YIJIEKHCARS ra3 Npu HEKOTOpOI TeMnepary-
pe 1. Cunras nose TsAKECTH ORHOPOAHLIM, HafiTH, KaK H3Me-
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puTCA JaBJEHHE Tasa Ha AHO COCYAR, eCaH TeMuepaTypy rasa
yBeM4HTD B 7 pas.

2.115. A30T HaXOAHTCA B OYeHb BHICOKOM COCYZ€ B ONHOPOX-
gOM TIOJIE TSDKECTH TpH Temnepatype 7. TemnepaTypy VBeaH-
g/ B 1} pa3. Ha Kakoil BeICOTE /i KOHUGHTPALMA MOJIEKYJ 0CTa
Aach NpEXHER?

2.116. a3 HaXORHTCA B OueHb BHICOKOM WHJHHAPHUECKOM
cocyze npu remneparype T. Caurasn none T5KECTH ORHOPO/LHLM,
naiiTH CcpejiHee SHa4eHHE NOTEHUHAJLHOR 3SHEPTHH MONEKY]
rasa. Kak 3aBHCHT 5Td BeJHYHHA OT TOTO, COCTOMT Ji ra3 H3
OAHOTO COPTA MOJKEKYJ] HJIH U3 HECKOJLKHX COpTOB?

2.117. 3axphiTyio ¢ 060HX TOPLOB IOPH3OHTAILHYIO TpyOKY
prenbl {=100 cM nepeMenlaloT ¢ NOCTORHHBIM yCKODEHHEM 4,
HanpaBJIHHEM BIOJb €€ OcH. BHYTpH TPYOKH HAXOZUTCH BPTOH
npu temneparype T==330 K. ITpu KaxoM 3HaYEHHH @ KOHUEH-
TpauK aproua B6AH3H TOPUOB TpyGKHu GYAYT OTAHYATLCA APYT
or gpyra ma n=1,0 %?

2.118. HaiitTh Maccy MORA KOMIOMAHMIX HacCThIl, €CAH ADH

| BpEMICHHH LEHTPHYH C YIVioBOA CKOPOCTHIO @ BOKpYT BEp-

THKANLHOH OCH KOHUEHTPALHA THX YacTHU Ha PacCTORHUM 7y
OF OCH BpalieHHsi B 1 pa3 Gosblile, 4eM HA PacCTOAHHM 7y
(8 oRHOH_TOPH3OHTANLHOA prockoery). IlrorrocTr vacTum #
PacTBOPHTEIISE PaBHLI COOTBETCTBERHO 0 H Q.

2.119. FopH3OHTAJbLHO PACIONOMEHHYIO TPYOKY C SaHphi-

THMK TODILAMH BPAlUAIOT C NMOCTOAHHOH YITIOBOA CKOPOCTBIO ©
BOKDYT BEPTHKanbHOH OCH, NpoXoAfIeH uepe3 ORMH H3 e€e
TopuoB. B TpyOKe HAXORHTCA yryieKHCAHA ras npy Temnepary-
pe T=300 K. Janna TpyGKH {=100 cM. HaliTr 3navenne @,
HPH KOTOPOM OTHOLIEHHE KOHUEHTPAUHH MONEKYJ y BpoTHBo-
HOAOKHLIX TopUOB TPY6kH 1=2,0.
- 92.120. TNorenynanbias SHEPTHA MOJACKYA Fa3a B HEKOTOPOM
IEHTPANLHOM 110J1e 33BHCHT OF PACCTOARNSA 7 RO LEATPA NOAY
Kag U (r)=ar®, The a — NONOKHTENLHAA TOCTOREHASA. Temne-
parypa rasa T, KOHUEHTDauHsS MONEKYA B LEHTPE NOAA Ag.
Haitru:

2) YHCJIO MOJIEKYJ, HAXONAUMXCA B HHTEpBaNe paccrosnul
{r, rdr);

6) nanGonee BEPOATHOE PACCTOAHKE MOJEKYR OF LERTDA
noas;

B) OTHOCHTEJIbHOE HHC/NQ BCEX MOAEKYA B CAce (r, r-+dr);

r) BO CKOABKG P33 HIMEHHTCH HOHUCHTDAUHA MOREXY] B
nerTpe NoAs NPH YMEHbIlCHHH TeMHepatryphi B 7 pas.

2.121. Mcxoas M3 YCROBHI Dpemsiiymiell aajgadm, HaRIn:

a) QHCAO MOJIEKYA ¢ NOTeHIHAALHOH sHeprued U, U+dU);

6} maubonee gepoATHOe 3RAUCHHE ROTEHIHANLHOR: SHEDTBR.
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2.4. Bropoe Ha4allo TEPMOAMHAMHKH. DHTPOMHS

@ K.n.a. reniosoit Maursuu:
n=A4/Qi=1-Q4/Q;, (24a)
rre Qq—Tenso, Woayyaemoe paGouuM TedoM, Q3— OTAaBaeMoOe Temuo,
® K.n.a muxaa Kapuo: ’
‘n == (Tl — Tﬁ)/Tl:) (2-46)
rue T 1 # Ty—Tenmenarypuw HarpeBatess i XONOAH/IbHHKA,
® Hepasencrso Kaaysuyca:
6Q -
rae 6Q —sneMentapHoe Temn.io, MOMy4YEHHOE CHCTEMOIL.
@ [lpupautense suTponuy creTeMH:

AS > S §TQ- . @.41)
@® OcHoBHoe ypaBHeHHe TEPMOAHHAMHKH LS 05paTHMBIX TPOHECCOB:
’ TdS=dU-+padV. (2.4x)

@ Csobonuan 3ueprus: :
F=U—TS, Ap=—AF.. (2.4¢)

@ Ceasb Mexdy HTpONHefl H CTATHCTHUECKHM BecoM ("t"epmozmuaa
MHYECKOR BepOATHOCTHIO): ‘
: S=klnQ, : ~ (2.4%)

rae k— nocronuuas Boabumana.

2.122, ¥ renjoBofi MaIlUKHbl, paGoTalollueit no UUKIy Kapuo
Temnepatypa Harpesaresisi B n=1,60 pasa Gonniue Temneparypx,;
XONOMH/bHHKA., 3a ONHH UK/ MallHHA NPOH3BOAHT pabory
A=12,0 k[x. Kakasn paGora 3a uuKa 3aTpauMBaeTcs Ha H30-
TepMHUecKoe CxaTHe paGouero BeulecTBa? -

2.123. B kakom cayuae K. n. A. uukna Kapao nossicHTcs
g?;:lb[rl:s: NpH YyBeJHYEHHH TeMIeparypel Harpepateqs Ha AT

H YMeHbIUEHHH TeMOepar
b e paryphi XOZIORHIBHHKA HA TaKyIo
~ 2.124, Bonopon cosepwaer uuxa Kapuo. Haiiti k. n. i
UHK/A, €C/H NPH anuaGaTHyecKOM pacUIHpeHHH: ‘

a) ofbeM rasa yBeJIMUHBAETCS B n=2,0 pasa; R

6) aBnenue yMeHbilaerca B n=2,0 pasa.

2.125. XosonunbHas MamuKa, paboTalouwias no o6paTHoMy
uukay Kapro, omKda NOAEPHHBATb B CBOGH KaMepe TeMmie:
patypy —10 °C npu temneparype oxpyxawouweii cpenst 20 °C.
Kaxyio paGoty Hazo coBepwHTb Haj paGOYHM BeHIECTBOM Mas
IHHBI, 4TOOH OTBECTH OT ee Kameph Q,=140 k[lxk Temna?
9

2.126. TenJoByl0 Mawminy, paGoTaBuiyio Mo UMKIY Kapuo
¢ K. 1. A. 1=10 %, HCMONL3YIOT NPH TeX Ke TEMJIOBBIX pesep-
Byapax Kak XOJIOJWJbHYIO MallHHY. HaliTH ee XOJORHNbHBIA
Ko3hHUMEHT €.

2.127. UneanbHelil ra3 copeplideT WHKJ, COCTOALIMH H3 de-
PEAYIOLMXCA H30TEPM H afuabar (puc. 2.3). Temneparypsl, NpH
KOTODHIX TPOHCXOIAT H30TEpPMHYECKHE
npoueccnl, pasunt Ty, T,u T Hafitn P T
K. 0, JI. TAKOTO LUKJa, €CAH NMpH Kaxk-
JOM H30TEPMHYECKOM PAacCIIHPeHHH 00b- A
€M rasa YBEJHYHBaeTCd B GAHO H TO
Ke YHCIO pas.

2.128.' Hafiti x. 0. A. uuKaa, COCTO-

fIer0 M3 JBYX H30XOp ¥ ABYX ajua- 5
Gar, eciu B MNpejesax IWKNa ofbeM %
HIEANLHOrO rasa usmensercs B n==10 Prc. 2.3

pas. PaGounM BeIeCTBOM ABJISETCH a30T.

2.129. Haiity K. 1. I. LHKJA, COCTOSILIETO U3 ABYX H306ap
H IByX anuabat, ec/i¥ B Npelesax UHK/IA JaB/IeHHe H3MEHsIeTCs
B n pas. Pafouee BellecTBO — HAEAJBHBIHA ras ¢ NoKasaresieM
apunabarthl .

2.130. VneanuHbill ras ¢ nokasatesieM aguabarhi y copepiua-
€T MK/, COCTOSIIIME M3 IBYX M30X0p H ABYX h3obap. Haiitu
K. 1. I. TaKOro IMKJa, eciau Temneparypa T rasa Bospacraer
B 1 pas KaK NPH U30XOPHUECKOM Harpese, TaK M NpH H3oGaph-
YECKOM pacliHpeHHH. :

2.131. UneanpHulll ras coBepiuaer LHKJ, COCTOAWMHA H8!

a) H30XOpHl, annabathl H H30TEPMBI; ~

6) H3oGapbl, aanalarel U H30TEPMH, :
npUYeM M30TePMHUUYECKHH MPOUECC MPOHCXOAHT NPH MUHUMANL-
nod Temneparype uxkaa. Halita K. 1. A. Kamporo unkaa, ecau
temneparypa T B ero npeiejax uaMeHsiercsi B 7 pas.

2.132, To e, uT0 B NpeabAymEed 3ajaye, TOJNLKO H30TEPMH-
YecKHil MPOLECC NMPOHCXOAHT NPH MAKCUMAAbHOU TeMniepaType
HHKAA.

2.133. UneanpHull ras coBepilaeT LMKJ, COCTOAUIMA M3
H30TEPMBI, NOMMTPONE M ajuabaThi, NPHUEM H30TEPMHYECKHIH
npouecc TMPOHCXOJHT NPH MAKCUMAAbKOE TeMNepaType UHKJA.
Hafits K. 1. A. TaKoro nMkja, ecin remneparypa T B ero npe-
JesaxX H3MeHsieTcst B n pas. ' \ :
. 2.134. Hpeanovuuifi ra3 ¢ noKasateseM ‘apnabatel y cobep-
waer NpPAMOA UMKJA, COCTOAWME M3 amualarel, H306apH H
u3oxopu. Haliti K. N. A. ‘LMKJa, €CIH NpPH aaHabarHyecKoM
npouecce o0beM HAEaJBLHOrO rasa: o

‘a) yseaHuHuBaercs B n pas; 6) yMeHbilaeTcs B 1 pas.
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2.135. BocnosAs3oBaBliuCh HEPaBeHCTBOM Knaysuyca, po.
Ka3arb, 4TO K. . . BCEX LMKJ/IOB, ¥ KOTOPHIX OJUHAKOBa Mag-
cHMansuan temneparypa Ty, H OAMHAKOBa MHHHMalbHag
TeMneparypa 7Ty, MeHbule, ueM y uukia Kapuo mpu T,,,..
B Ly

2.136. Kakyio MakcHMaabHYIO pabory Moxer npCH3BecTy
TeN/I0Bas MAKE], €C/IM B Ka9eCTBe Harpepare/s HCTIONB3Yerey
KycoK xenesa macchl m==100 kr ¢ HauanbHoOi TEMNePaTypoi
'Tww=1500 K, a B KauecTBe XO/OAHALHHKA — BOZI2 OKeana
¢ Temneparypoii Ty=285 K?

2.137. Ha#tu (B pacuere Ha OfuH MOD) NpUpameHHe ayr.
POMNHH yrJIEKHCJIOr0 rasa NPH YBeNTHYeHHH ero TepMOAHHAaMYe.
CKOit Temneparypul B n=2,0 pasa, eciH mpouecc HarpeBaHus:

a) U30XOPHUECKHIi; 6) H306apHUyecKHit.

T'a3 cuurarsh uaeanbHLM.

2.138. Bo cKonbKO pa3 cienyer yBeJHYHTD H30TepPMHYECKy
00beM HIeanbHOrO rasa B KOJHYECTBe v==4 0 Mona, 4Tobul ero
SHTpONHSA HCNBTana npupamenve AS=23 Ix/K?

2.139. [Ipa Monst HieanbHOro rasa cHayana H30XOpHYECKH
OXJIAJNIH, 4 3aTeM H3006apH4eCKH PACLUMPHIHK TAK, YTO TeMile-
parypa rasa cTana paBHa nepsoHauansHoi. Haittn npupame-
HHE SHTPONHU ra3a, eclH ero AaBieHHe B AaHHOM NpoLecce
H3MEHHJIOCh B n==3,3 pasa.

2.140. Tennfi maccu m=1,7 r aguaGaruveckn pacuupaan
B n=3,0 pasa u 3aTeM H306apHYECKH CXKATH N0 nepeoHayah-
Horo o6bema. Halitu npupawenne surponuu rasa B sTOM npo-
ecce.

2.141. Haiitn upupamenue sHrponun IBYX MoJieH Hueann-
HOro rasa ¢ noxasaresieM aaua6ars y=1,30, ecan & peayaprare
HeKoToporo npouecca o6beM rasa yseauunics B ¢=2,0 pasa,
a pasnenne yMmeHnwuaoch B f=3,0 pasa. :

2.142. B cocynax 1 u 2 Haxonures mo v=1,2 Moa8 rasoo6-
pastoro renus. OTHolUeHHe o6beMoB cocynoB Vo /V,=a=2,0,
a OTHOIIeHHe aGCOJIIOTHRIX TEMMepaTyp resusi B HHX TJ/T,=
=P==1,5. Cuuran ras uneanbHsIM, HalTH pasuocts 3HTpOnUH
resius B 3THX cocynax (S,—S,).

2.143. Onuu MOMIb HIEANTBHOTO I'23a C NOKA3aTe/eM anuabaThi
¥ COBepiIaeT NONHTPONHYECKHH Npolece, B pesyasTate KoTo-
poro aGco/oTHast TeMmnepaTypa rasa yBeNHYHBAeTCA B T pas.
Noxasareas nonutponst n. Hatitu NpHpalleHHe SHTPONHYU rasa
B JIAaHHOM Rmpoiecce.

2.144. Iponecc pacumpenus AByX Moneft aproHa npoucxo-
AHT TaK, UTO AaBJEHHE ra3a yBEJHUHBAETCsH NPSAMO NPONOPLUHO-
HalbHO ero oGkeMy. HaliTH npHpaweHue SHTpONMH rasa TnpH
yBeJIMHEHHH ero o6rema B &=2,0 pasa. - SRR
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2.145. Upeannulii ras ¢ nokasareseMm aauabats ¥ couepg;ag*
[pOLECC [I0 3aKOHY p=pe—aV, IBe po ¥ & — nono;xn;e;lmpo_
pocrosiuuse, V — obrem. Ilpu xii(()%p; 3HaYeHHH OOBEM

OKaMeTcs MaKCHMalb ;

“Bﬂ2.ﬁ%€ OnvA MOJb HAGAJIBLHOIO rasa coBepuiaeT npou;cc’l.'
npH KOTOPOM SHTpONHS rasa HMaMeHsercs ¢ Temnepa'rypooﬂ“-
no sakony S=aT-+CyIn T, rae @ — nojoxuresbHasA 1;0({:;1‘0 AR
pasi, Cy — MOJIfApHEA TENJIOEMKOCTh AAHHOTO rasa n;;a nocro-
guHoM oOwveme., HaliTH, KaK 3aBHCHT Temneparypa ra T ero
ofbeMa B 3TOM npomecce, ecatn npu V=V, Temneparyp
T 2T;47 Haiitn npupauieBie SHTPONUK OLHOro Moad BaH-A:F;
Paa/bCOBCKOrO rasa INpH HIOTEPMHYCCKOM H3MEHEHHH
Qéﬁgl.“ lz;g:r gﬁpﬁ? L‘{o’nb BaH-fiep-BaaJibCOBCKOTO rasa, mée:muz
obrem V; n Temneparypy T,,g nepepeieH B COCTORHNE C O ?}4;1)4 "
V, v Temneparypofi Ty. Haiti cooTBeTCTByIOIECE nngﬁ “
SHTPONMM [asa, CUHTaA €rc MOJAPHYIO TEMNJOEM v
“333?;23? [lpu oueBb HHBKHX TeMmeparypax 'rennoemxc:;g
kpucramios C=aT?, rie a — nocroannad. Ha;’rmdsugg
KpHCTaala KaK (YRKUHIO TEMNepaTypsi B 3ITOH O .na6  a

2,150, Halitu npupamerne SHTPONKEHA aNIOMHHAEBOTO 6Dy
maccni m=3,0 xr npu narpesanuu ero or T,=300 K zo
T,=600 K, eciu B 3TOM HHTepBaje TEMHEPaTyp Temjo-

eMKOCTh anomMuuMsa ¢=a+bT, rae a=0,77 Ix/(r-K), b=

= r-K?).
0'2%?5:‘.111);/51e§m)opou npouecce TeMneparypa Beliecrsa sa-
BHCHT OT €ro SHTponHu S no sakony Tw»S", rie n — NOCTosH-
nas. HailTH COOTBETCTBYIONLYIO TenJioeMKocTh C BewecTsa Kak
S.
¢yn;1‘;15u2<3 Haitrn Temneparypy T Kak QynKkumio surponun S
BeliecTBa J/A NOAWTPONHYECKOro Bpolecca, npy KoTopoM Ten-
JIOEMKOCTb Beniectsa pasna C. HssecTHo, uTO NpH Temneparype
BHa S,. o
Te Zf{;rg;ng);nﬂauonb ;neanbﬂoro rasa ¢ H3BECTHHM 3HAYEHHEM
TensioeMKOCTH Cy COBEpIIaeT Npouece, NpH KOTOPOM €ro 3uTpo-
mua S sasucut or Temneparypul T kak S=a/T, rae & - Ho-
crosinnas. Temnepatypa rasa nsmenunach ot Ty 2o T,.. Hadirn:
a) MO/MAPHYIO TEMJIOEMKOCTb rasa Kak Q)yfmmm T,
6) KOJAMYECTBO Tenna, COOG“E,H}:(:; rasy;
OTOPYIO COBEPLE . ’
;?Iﬁ%);’ts:qee pg’emec'mop coBeplIaeT LHKA, B npefenax
KOTOpOro aGcouNoTHAs TEMIepaTypa U3MEHACTCR B A pas, & caM
HMKJI MMEET BHJ, NOKa3aHHbIi: :
h 9%




a) Ha puc. 2.4, a; 6) Ha puc, 2. —
S —-)smp%nna. I:lar";m) K.nl.)ll.c u%n:’xaé.’ pre T — Tewneparypa,
2.155. MneansHeiit ra3 B KojiHuecTBe v=2,2 MOJI1 HaXOAHTCA
B OlHOM M3 ABYX TEMJOH30JHPOBAHHBIX COCYLOB, COCAHHEHHLIX
Mex1y coboit TpyOKol ¢ Kparom.

T | 7 B npyrom cocyze — BakyyM. Kpan
OTKPHLIM, H ra3 3ano/lHHa ofa
COCYAa, YBEJHYHB CBOH OOBEM B
j n=3,0 pasa. Halitu npupamense
2 5 5) )

SHTPONHUH rasa.

2.156. TennousonuEpoBauHmfl
HHJAMHAD pasjeneH  HeBECOMEIM
Puc. 2.4 NOpIIHEM Ha JiBé OAUHAKOBLIe

) yactd. [lo onEy cTOpOHY nopu-
Hf HAXOLUTCHA ONHH MO/b MECAJBHOTO rasa ¢ noKasaresem
anuafaTel ¥, a4 MO JPYryio CTOpOHY — BakyyM. HauanbHag
temneparypa rasa T,. Ilopuens ornycTHAH, H ra3 3anoJAHHA
Bech LHJHHAP. 3aTeM nopuleHb MeJJEHHO NEPEMECTHJH B Ha-
yasnbHoe nosoxenue. Haltd npupameHHe BHYTPEHHeH 3Hep-
TMH H SHTPONHH rasa B pesysbTaTe OGOHX NPOILECCOB.

2.157. UneanpHuiil ras, HaXOAUBHIHACA B HEKOTOPOM COCTOA-

g;;é’ramaéamqecxn pacuupuau 1o o6vema V. Onunakoso jm
yCTAaHOBHBILEECH AaBJIEHHE T
e e it 433 B KOHSYHOM COCTOSIHUH,

a) obparumbiil;

6) HeoOpaTHMBIA?

2,158. TensaoM3oaHpOBaHHbE COCYZ pasiesieH neperopoa-
Kol Ha ZBe YaCTH TaK, YTo 00neM OfHOH H3 HHX B n=2,0 pasa
GoJbiue o6peMa Apyroil. B Menbluel yacTH HaXORHTCS v;=0 30
Mons asora, a B Goabliefl yacTH v;=0,70 MoJs Kucnopo,;xa.
Temnepatypa rasoB ofHHakosa. B neperopojixe OTKPHLIH OT-
BepcTHe, M rassl nepemelnanuch, HaATH npHpalienne SHTpOIHH
CHCTEMBI, CYHTAS Ta3H HAeaNbHBIMH.

2.359. Kycox mMeau mMaccst m;==300 T npH Temnepatype ;=
=97 °C noMecTHJH B KaJOpHMeTp, Tie HaAXORHTCA BOAA MACCHl
m,=100 r npu TeMmneparype t,=7 °C. Haiitu npupainesne
SHTPONHMH CHCTEMBl K MOMEHTY BbIDABHHBaHHS TeMueparyp.
TennoeMKOCTh KaJIOPHMETPa NpeHeGpeXHMO Mana. ,

2.160. Jipa OJMHAKOBHIX TEJIOU3OJAHPOBAHHEIX COCYIa,
COEMHEHHbE TPYOKO# ¢ KpaHOM, CONEpIKaT NC OLHOMY MOJI0
OHOT'O H TOFO Xe HieanbHoro rasa. Temmeparypa rasa B OQHOM
cocyae Tj, B Apyrom T, MoaspHas TeNJIOEMKOCTh rasa Cy
u3BecTHa. Ilocsie OTKPLIBAHHA KpaHa ras MpHILea B HOBOE CO-
croauue pabHosecHsi. Haiity AS — npHpauieHue SHTPONHH
rasa. ITokasars, yro AS>0. S

06

2,161. OnuH MOJb paH-ep-BAaNLCOBCKOTO 1a3a PacliHpiIHd
{30TEPMHUECKH IIPH temneparype T or o6bema Vi ao V,. Haitru
npHpaienne cBOGO/IHO! SHEPTHH rasa. :

~ 2,162, Haitty SHTPONHIO OJIHOTO MOJIsi a30Ta N1pY Temnepary-
pe T=300 K, ecau npH ofpaTHMOM aJHaGaTHYECKOM CXKATHH

‘ero B 1=5,0 pa3 npHpailenue cpoboanoit auneprun AF=

——48,5 kJxK. ['a3 cunTarh HACATLHBIM.

' 2,163. 3Has 3aBHCHMOCTb cBOGOXHOH SHEprHH OT TeMmmnepa-
Typxt M obpema F(T, V), nokasarb, 4T0 JAaBJeHHE p=
=—(0F/3V)y u SHTpONHS S=—(0F/0T)y.

2.164. N aroMoB rasoo6pasHoro resus: HAXOAATCH PH KOM-
JaTHOW Temmeparype B KyGHYeCKOM COCYAe obremom 1,0 cm.
Haiiru:

a) BeposTHOCTb TOro, 4YT0 BCE aroMsl coGepyTcs B OLHOM
[OJIOBHHE COCYAA;

6) npuMepHOe UYHC/IOBOE 3HAHYEHHE N, npu KOTOPOM 37O
COOBITHE MOXKHO OMHAATH HA NMPOTSKEHHHU t~10% ner (Bo3pact
BeenetHoi).

9.165. Haiitu CTaTHCTHUECKHH Bec gauGosee BEPOATHOIO
pacnpenenenus N —10 OJMHAKOBLIX MOJICKYJ/ O ABYM OLMHA-
KOBBIM TOJIOBUHAM cocyAa. Onpeieuth BEPOATHOCTH TAKOro
pacnpe/ieieHus.

2.166. N MOJIEKYJl HAGATBHOIO Ia3a HaXoAaTCA B HEKOTOPOM

- cocyne. PasgenuM MBIC/ACHHO COCYA Ha Ape OJIHHAKOBLIE 10710~

putinl A 1 B. Haiitn BeposiTHOCTb TOrO, ¥TO B nososune A co-
Cyna OKKETCsl 1 MOJEKYJL. Paccmotperb caydan, Koraa N =5
un=0,1,2 3 45

2.167. B cocyne o6nemMoM V, naxoautca N MOJIeKyJ HACa/Ib-
woro rasa. HaiiTi BepOSTHOCTD TOTO, HTO B HEKOTOPOi BhIAEJEH-
HOHl uacTé 9TOro cocyia, nMerouieit o6veM V, OKaxercs n Mo-
nexyJ. PaccMorperb, B 4acTHOCTH, cayyair V=V,/2.

2.168. VneanbHbiil ra3 HaXoJuTCA NPH HOPMA/LHEIX YCJO-
pusix. Haiitn auamerp cepsl, B ofbeMe KOTOPOH OTHOCHTE/b~
Hast AYKTYalusi Yuc/ia MOJCKyJ n=1,0-10"% Kakoso cpex-
Hee YHC/I0 MOJICKYJl BHYTPH takoit chepul? :

2.169. Kakxoe KOJHUECTBO TeNja HEO6XORUMO COOOULHTD
MAaKpPOCKOIIHYECKOH CHCTEME, Haxoxsimeiicd NpH Temneparype
T = 290 K, urobel ee CTATHCTHYECKH Bec yBeJqHUMiCH HA
An=1,0 %? '

9.170. OfuH MOJb HACAJBHOrO rasa, COCTOSILEro H3 OJHO-
ATOMHEIX MOJIEKYJ, HaxXojuTcsi B COCyle IpH TeMIeparype

,=300 K. Kak u BO CKO/IbKO pas H3MEHHTCH CTATHCTHUECKHH
Bee sTOf cHcTeMbl (rasa), €C/H €e Harperb H30XOpHYECKH Ha
AT=1,0 K? ,

4924 : . o7




2.5, Xuaxocr. KanuanapHole SBJICHHA

Q"ﬂ.oﬁaaoqﬂoe (xanuanspHoe) JaB/ieHue B HKHAKOCTH IOX INIpo
_BOJIbHOI oBepXHOCTHIO (bopmyana Jlanaaca): poe:

1 1
so=a(grtg;).
rAc O — MOBEPXHOCTHOS HATAMKEHHE MKHIKOCTH,
@ llpupainenne cBOGORHOR SHEPIHH NOBE) XHOCTHOTO COA MHUAKOCTH:
. dF =a dS, (2.56‘
rae dS - npupalletiie NMAOHEAHN NOBEPXHOCTHOTO CAOM. )

(2.5a)

T
@ Tenno, Heobxoaumoe A 06pa3cBaKHA €AUHHIN NAOWAAH [OBEPX-

HOCTHOTQ CJI0s1 MHAKOCTH Hpﬂ Hao!epMquCKOM yBeJ’l € ee Ino .
HYEHUH Bepx

. da
qg= T -—&—T-' . (2:53)
© 2,17V, Haliti Kanuaasiptioe AaBienue:
g; gﬂx;igenbxax pTyTH Riamerpa d==1,5 MrM;
H MBITLEOrQ NY3HpPhLKa nnamer’ a d="
“Oﬁgpﬁéocguoe HaTsieRHe MblALHOM Bonupa=453‘r«?ﬂh;;i e
.172. B nne cocyaa co pryThio HMeeTcd K Be
pPYIJioe oTBe
Anar:rga d==70 MrM. [Ipu Karo#l MaxcHMaALHOM} Tonmuﬂepcc.nT::
‘pTy2 x ;a Beme He GyneT BhITEKATh Yepe3 3TO OTBEPCTHE?
Mhl.fl;HbH;l ny::x;}éfce A; ax:;ag);xgm lxlxpu HaBNeHRH P, HaXOAMTCH
; . JlaBjieHne BO3NyXa H3OT
HeCKH YMEHBIURJIH B 72 pas, B pe3yabT vl
‘ are Yero IMaMerp n -
Ka YBeJHYHJCA B aa’ T
Ko Jpemsncl 1 pa3. HafiTh noBepxHOCTHOE HaTRKEHHE
2.174. Ha wmbiibiOM
. nysHipe paguyca a «CHAMTS Iy3
B
giﬁgz;a ix H;a;; e?z :;ﬁg;,"q’r;)( b<<a, naiitu paanyc Kpgﬂalgs
. #. Kagosw
B n;ecl%x ﬁx CONMPHKOCHOBEHKA? VIR My Tcnkam
.175. Halith aasaenue B mysu '
o i Ja PbKe BO3AYXa AHaM
c}i\ 4,0 MKM, KOTOPLI HaXOAHTCA B BOJE Ha yGHHe ﬁn:se(;rpa
n,;og(_?epﬂoe RaBACHHE p, HOpMaJbHOe. o
d=4.0 N(:‘;MH?] Il:e NpYyAa BRIAENHJCA NYSLIPEK rasa AHamerpa
d= zx’uamer' » gennomseme STOro Ny3upbKa K NOBEPXHOCTH BOZH
ero M w]:)egr x X-nulca B n==1,1 pasa. Hatitn ray6uny npyaa
; . Atmochepnoe naB/ieHrHe HOPMaJibHOE, POUECC
p cx;n;;;;uu;; lgaTsa CYHTaTh H30TEPMHYECKHM ’
.177. Ha#ita pasnoctb yposue#i pr . ;

A | YTH BJABYX €006r
ui%xgg ;ﬁpm;aimmx Kanujaaapax, AHaMeTphl x{oropbzxu?g
30 él 2==1,00 MM, ecan KpaeBoit yroa =138, !

0 50.MM ;lorepfnxanbumﬁ Kanuaiap ¢ BHYTPEHHAM RUAMETPOM
0; PYSHAH B BOAY TaK, YTO AJMHA BLICTYNAIOuted HaR

[10BEPXHOCTHIO BOABL 4ACTH ganuinspa h=25 mv. Haiird pa-
JHYyC KPHBH3HEI MEHHCKA. \

9.179. CrekAAHHbI KaNAMIAD JIHHBL =110 MM ¢ jguamer
poM BHYTpEHHEr0 kanana d=20 MKM ONMYCTH/IH B BepTHKa/b-
HOM NOJIOXKEHHH B BOAY. Bepxuuil KoHeU Kanu/a1ipa 3anast
HapyxHoe JjaBjexne BO31yXa wopmanbHoe. Kakas JnHA X
KAMHJAsipa JOMKHA ObITh MOTpYXKEHd B BOAY, 4ToOL YypoBeHb
Bofbl B Kanuaspe cosnaial ¢ NOBePXHOCTHIO BOABI BHE erc?

2,180, BepTura/ibHbIA KanuANfAp AAHHBL ! ¢ 3anasHHbIM
BepXHHM KOHUOM NpHBEJH B CONpHKOCHOBEHHE G OBEPXHOCTBIO
KHNKOCTH, floc/e Yero OHAa MOAHANACh B geM Ha BbicoTy h.
[lnoTHOCTh “WUAKOCTH P, AHAMETD BHyTPEHHEro KaHala Ka-
nuanspa d, Kpaesoil yron 9§, aTmocdepHoe NaBIeHHE Do Hatitu
NOBEPXHOCTHOE HaTsXeHHe WULKOCTH.

2.181. Crek/sHHbIA CTepXKEHb puamerpoM dy=1,5 MM BcTa-
BHIH CHMMETDHYHO B CTEK/SIHHBIA KAMUANAP C RUAMETPOM
BHYTpEHHEro KaHana d,=2,0 MM. 3ateM BCiO CHCTEMy yCTaHO-
BHJIH BEDTHKA/JBHO W npHBeId B CONpPHKOCHOBEHHE G MOBEPX-
HocTeio BoAwL. FHa Kakyio BLICOTY TOZHHMETCS BOAA B TaKOM
Kanuasiape?

2.182. [lse BepTHUKabLHbLIE (IACTHHKM, NOrpYyXKeHHbpE dac-
THUHO B CMauyuUBaIOWLYI0 KHAKOCTD, 06pa3syioT KJHH C OueHb
MareM yraom O¢. PeGpo kanHa sepTHKa/nbHO. [LroTHOCTE
JKHIKOCTH P, €e NMOBEPXHOCTHOE HATHMEHHE o, KpaesoH yron
9. Haiiti BoicoTy A NOAHSTHS KHAKOCTH KaK (yHKUHIO paccTos-
gug x oT pebpa KiHuHA.

2.183. M3 Kpyraoro OTBEPCTHS BBITEKAET BepTHKA/IbHASR
CTpys BOABL T2K, YTO B OJHOM H3 rOpH30HTANIBHBIX ceucHufi ee
auaverp d=2,0 MM, a B APYTOM ceyeHud, PaCNoONOKEHHOM HHKE
Ha [=20 MM, AuaMmeTp CTpyd B n=1,5 pasa mMeHbile. Haiita
ofbeM BOMbI, BHITEKAIOWMA H3 OTBEPCTHS 33 OAHY CCKYHAY.

2.184. Kaiuisi Macchi /m HaXo[MTCH Ha HOBEPXHOCTH CTOJA.
BricoTa Kanau h, NJIOTHOCTb XKHUIKOCTH 0, MoBepPXHOCTHOE Ha-
TAKEHUE O, Pajuyc rpaHHilbl CONPHKOCHOBEHHS Kaniau ¢ no-
BEpXHOCTHIO CTONA paBed 4. Cunras, 9T0 HMeeTcs MOJHOE HE-
cMaunBaHHe, HAdTH paiHyc KPHBHIHBL fOBEPXHOCTH KamH
B BepXHell TOUKE. ‘

2.185, Kanas Boibl paBHOMEPHO nanaer B Bospyxe. Hairtu
pasHOCTb MEXAY paauycoM KpHBH3HBEI NOBEPXHOCTH KAy B e
pepxHel TouKe W PajHycoM KpHBH3HEL B HUKHEHd TOuKe, pac-
CTORHAE MEKAY KOTOpHMH h=2,3 MM.

9.186. Memjy JAByMfd TOPH3OHTAJIbHbIMH CTEKJIS HHbIMH
IIaCTHHKAMM HAXONMTCS Kamid pTyTH B (opMe  JIeneLKH

paguyca R H TOJUIHHBL h. Cuutad, 410 h< R, HafiTH Maccy m
Tpy3a, KOTOpHIH HAJ0 [OJOKUTh Ha BEPXHIOIO IIACTHHKY,

4* »




4TOOE PAcCTOSIHHE MEXAY IIACTHHKAMH YMEHBIUKWIOCE B p
pa3. Kpaepoit yroa §. Bluncants m, ecan R=2,0 cM, f=
=(,38 MM, n=2,0 " 4=135°.

2.187. Hai#ttu cuny npuraxenus ABYX NapanyieNbHBIX CTeK-
JIAHRBIX NJACTHHOK, OTCTOSMMX APYT OT Apyra Ha paccTonnue
h=0,10 MM, nocsie Toro kak MEXIy HHMH BBEJH Kamjlio BOjibp
MacCel m==70 mr. CMauuBaHHE CYHTATH NOJIHLIM.

2,188, JIBa CTEK/JIAHHBIX AHCKa panuyca R=>5,0 cM eMoyuy
BCJiO I CJIOMHJIH BMECTE TaK, YTO TOJIUHHA 1o BOABI MeXay
AuckamMu h=1,9 mrM. CunTas cMaynBaHue NIOJIHBIM, HafiTy
CHJIY, KOTOPYIO HYIKHO NPHJIOXKHTS NEPNEHARKYASPHO K IJIOC-
KOCTH RHCKOB, YTOGH OTOpBaTh HX APYT OT Apyra,

2.189. Jlge BepTHRANbHHIE NlapannebHeie Apyr APYry cTek-
/IHHBIE NJIACTHHBI YAaCTHYHO NOTPYKEHHI B Boy. Paccrosune
MEXAY naactHHaMu d=0,10 MM, uX wupuna [=12 cm. Cuuras,
YTO BOJA MEXAY NJIACTHHaMH He JOXOMHT [0 HX BEPXHHX KpaeB
H YTO CMaYHBaHHE NMOJIHOe, HalTH CHAY, C KOTOPO# OHH LpHUTA-
FHBAIOTCA APYT K ADYry.

2.190. Halitu Bpems ncuyesnoBenns MBUIBHOTO ny3hIps
paluyca R, coefuHeHHOro ¢ armocdepol KanuiisapoM, KoTo-
pelii HMeer Anuny ! u papmyc Kauana r. [Tosepxuocthioe nars-
MEHHe o, BASKOCTb rasa 1.

2,191, BepTukannhniii KaNu/WIsAp NPHBEJIH B CONPHKOCHO-
BEHUE ¢ NOBEPXHOCTBIO BOXbl. Kakoe koanuecTso Tenna BBIfE-
JHTCA NPH NOAHATHH BOXB MO KamHAAsApy? CMauMBaHue cqy-
TaTb NOJHEIM, NOBEPXHOCTHO® HATSIKEHHE PABHO «.

2.192. Haiitn cBoGomnyio SHEPIHI0 NOBEPXHOCTHOTO CJI051:

a) KanJu pryTH AuaMerpa d=1,4 mm;

6) MBIbHOrO myskIps Auametpa d=6,0 MM, ecan nosepx-
HOCTHO® HaTsKEHHE MBUVILHOH BOAM e==45 mH/m.

2.193. Beucauts npupauwenne cBo0oAHOH 3HEpruu no-
BEPXHOCTHOIO C/I0A NIPH H30TEPMUYECKOM CAHAHHH XBYX oy~
HAKOBLIX Kanie/b PTYTH, Kampuas AuaMerpa d=1,5 mm.

2.1984. Haiitu patory, KGTOPYIO HYXHO COBEpIUHTE, YTOGHI
" H3OTePMUYECKH BBIRYTb MELILHBIY nyselpb pagmyca R, ecan
AAB/ICHHE OKPYIKAIOWErO BO3AYXa po U NIOBEP XHOCTHOE HATRMKe-
HHe MBUILHOH BORLI o,

2.195. BHyTpH MblnbHOTO Nyswips pamuyca r Haxogurcs
Hxeanwburii ra3. Hapymuoe nasnenue Po, TOBEPXHOCTHOE Ha-
TAMEHHE MEUIBHON BoAwI o Hajitu pasnocrs MEXNY MOJApHOI
TENIOEMKOCTHIO [a3a NIPH HArpeBe ero BHYTPH Ny3LIPS H MOAsIp-
~ HOH TEMJICeMKOCTBIO 5TOro rasa NpH NOCTOAHHOM JaBJeHHH,

- C,.
2.166. Paccvorpes muka Kapuo ansa nnenxu HKHLKOCTH, NOo-
Kasarb, YTO NpH H3OTePMHYECKOM lipoliecce TenJiora, HeoOxo-
100

JuMas Ui obpa

paMH KpHTHYECKOro COCTOAHKA Bemec'ma.

30BaHHsST €IMHHLBI MJIOWAAH nosel?gc;oc;:ggﬁ
cnost, g=—T-do/dT, rae da/dT — npou3BoAHAs p
'natst e.
THKEHHA 1O TeMreparyp -
Horg };37. XI(‘Inomanb MBIIBHOM TJIEHKH "30TepMHq:§1!‘(}?06yiaTﬂ-
uunu Ha Ao npu temneparype T. 3Has HOng‘&XHKoa(b(bﬂuﬂem
JKCeHIe MLIBbHOH BOABI O W TEMIICPATypPHBI
i HHE! .
a/dT, waliTe npHpauie .
‘ a)%mponun TIOBEPXHOCTHOIO €J105 m::xgl,o )
6) BHyTpeHHell 3Hepri{d NOBEPXHOCTHO .

2.6. dasoBuie NpeBpaieHHs

3 - mapaMer-
é CoOTHOLIGHHS MeXKAy NOCTOAHHBIMA Ban-gep-Baajsca u nap

8a (2.6a)

a E=EETAT e
VMKp=3b’ Pup= 5757 D= G7R

: ) Ba:
@ Crasb MexAy KPHTHUECKHMH apaMeTpaMy MO BEULECT

= (2.66)
PxpVM xp= 'y RTup-

@ Ypassenue Kuanefipona— Knaysnyca:
4 ___ 9 (2.68)
dT T (Vy=—V1) : ,
l ' 2, Vi u
Iie 13— yle/pHAA TENJIOT3, MOIJOWAEM3d MPH MEPEeXoAs 1—+2, Vi
27 "
Vy—ynenbiisie o6bemst (asst I u Gasst 2.

i ' Mre-

2.198, HacouneHnnot#t BoAsiHOd nap HaxoZHTGH nH%;; ezgmuu

ne £=100°C B UMJHHADHYECKOM COCYAe MO CBeCOMEIM
g?zg’lgﬂem Tpy MenneHHOM BABHIaHHH NOpWHA H

yacte napa Maccel Am=0,70 P CKOHAEHCHPOBAJIACH. Kakas

bHBIM
pafora Gplia coBeplueHa Haj razom? Ilap cuurarb Kuean

ebpeub. ,
eMOM KHMJIKOCTH MpeH o
rangl'QQ;).égoAa CO CBOMM HACHIIEHHEIM MAPOM HAXOAHTCA

K ]
cyne ofvemoM V="6,0 a1 npu remneparype 250;1 )?V“' ia%ﬂﬁ?:p,
4{) atM. YiensHpil o66eM napa npH 3THX %CA%BHHaﬁTI;d o
Macca cucremsl (Bonpl ¢ napom) m=>5,0 Kr.

ofpeM napa.

2,200, [IpocTpancTBo B HMIUHADE [O4 NOpUIHEM, HMelolee

it nap
[LIEHHDIH BOJSHOH o
== 3aHUMaeT OHH HACh 0
oéﬂbezg ZTO pg,?(;rszofo t=100 °C. Hafitu maccy )Knméc:; u?::;;
T%Mgsgaagmeﬁcn B pesyJbTare usmepmnqecxox;?ﬁ 33»;{) bLICHHA
o6peMa nox nopiuxenm fo V=1,6 1. Hacbiuuess
o6nen ‘M ] | A

HWAcasbHbIM Ta3oM. oL




2.201, TODS
Hacum{é}{ ] Oi-jgxggggyf C?;igcy BCILECTEA, B3ATOr0 B COCTOSIHHY
t HHOT 3 MHYECKH CHAJT
ha : pa, Hs M B 1 pas3 no of
5 aslgm,eciih};ze;amb r;éxoneqnoro ofpema w}gnmaer m;gg;;
, bHbIE OOBEMEI HACLILEHH i
, J ¢ oro na i
‘933};{ ogr;l{iqaiona Apyr or apyra B N pas (N>rz§)a " moR
oot @ﬁgg&yﬁg ng:pycnosuﬂ, 4TC KOHEYBHIH 05LeM Be-
\eCT { > SANHE TrOpH3
Hvo;egggﬂ é{a e bR PH3OHTANBLHOTO YYacTKa
202, Boaa Macest m=1,00 kr
. E R » KHIIAIBAsS npH HOpMa
H;ﬁocﬁepnﬁm JABJIEHRH, HENHKOM npespamnagb B iac;ﬁi?e(;,m
o Siog,cmamu NPHDAIEHUS SHTPONMH H BHYTPEHHeH 3He .
Joh o g;;ab:;acimaa chz;zmenﬂuﬁ nap HieaibHLIM raaoﬁ
.203. Macchl m=20 r Ha :
04 XOZHTCS NpH TeM —
o écé Cgv :ﬁmg;aomposamom BEPTHKANLHOM pumnﬂrf;femgg;
MBI {IHeM, IVICIALb KOTOPOro S=44
s =440 cm3, Bremnee
?OTye:g;ﬂiiﬁ(éﬁﬁopmaﬂbmmy atMocdepromy, Ha Kakywo Bhi
NOPLIEHE, €CAH )
| TengazOLiQ':fZO,é) "o R polie COOOLIHTHL KOJHUECTBO
nopu?nemﬂ ﬁa}zenmuamupo&auaom HHAKHHADE NOK HEBECOMBIM
o ORHTCS ORHH FPaMM HacChIUEHHOIO BOJASHOFQ
" - TlapyXRoe AasiaeHde HopmanbHoe. B umauup ssenn
;nfééoc I' BOALI TNpH Temneparype
o= C. Tlpene6peras Tensoem-
;(OCTHQ BUAREADA H TpeHUeM, Hail-
Hm pabory, Kotopyio nHpoussesia cH-
a  arMocepHOro JKaBJ€HHA npH
ONYCKAHHH NODIINA,
. 2.235. B rennoBoi Maumxe, pabo-
omed no uukay Kapho, paGounm
BEIIECTEOM fIBJINETCH BOAA MaccH M=
| Puc. 2.5 ==1,00 kr, KoTopasn HCOBITEIBACT (asq-
Liukn nokasan Ha puc ;ﬁe ?gsag}?u“i{eﬁnx t orpammen Ho-
s o | - 2.5, re. THPOM OrpaHKYeRa
hact nﬁciﬁ%ii?x cocrosnul. Hao’repmnqecxoeppacmupe::;
1= mponcx anTTemneparype F,=484 K, usorepuuye
—~ BpH T3=373 K. [Non: ’ nroTa
cuoe . HaA yReAbHas
8 o Hatiy panmepiType s K m"“‘ﬁnﬁi
cmgm oy LanT: Y, COBepLIaeMyIC pa M e-
206,
napen GfaREéch;g AONONEUTENLHOE JiaB/ieHHe Ap HacHINEHHBIX
Sapon Map & YRAOH CPEpHUECKOR HOBEPXHOCTHIO IKHAKOCT
o ‘Ap:’ ¢ Me2ﬁbzx/ i€ AapieHHs apa y RJOOCKOHR mnepxuocrnn
ot _‘_p,;l ga,;) : 7y TR€ Py H P,x — NJIOTHOCTH Napa H mmm:
oty o % a;(;:!moe HaTSKEHHE, f — Danyc KPHBHIHREI
. € DOMOIRBIO  2TOH “
- dopMyarL  pHamerp

|

Kanenex BOJLbI, IPH KOTOpOM J4BJeHre HACHIUEHHbIX Napos Ha
n=1,0 % npesblluaeT AaBjeHHE NapoB Hajz ILUIOCKOH noBepx-
pocroio npu =27 °C. Tlap cuurath HAeaNbHHIM razom.

9.907. Hafith Maccy BceX MOJIEKYJT, BbLIETAIOWHUX 34 onuy
CEKYHIy € ORHOTO KBAJIPATHOTO CaHTHMETPA MOBEPXHOCTH BOARL
B HAXOJSIOMECA Haj HEH HacHIeHHLIH BOJASHON map NpH [=
—100°C. Caurarte, uto N=3,6 % Bcex MOJEKYJ BOLSIHOTO
napa, NAJAIOMKMX Ha TNOBEPXHOCTb BOJMI, €O 3a/IepKHUBAIOTCH.

2.908. Haiith ngaBjeHye HachllEHHOro mapa BO/IbpamMa
npr T=2000 K, ecqiH H3BeCTHO, 41O NpH aToli TeMmneparype
BONbGPaMOBAs HUTb, HCMAPAACH B BLICOKOM BaKyyMe, TepsieT
B eJMHALY BPEMEHH C eIHHHLL NOBEPXHOCTH Maccy p=1,

% 1073 r/(c-cM?).

2.209. Ha kaxyio BelHYHHY BO3POCJIO 6l JaBJeHde BOAL Ha
CTEHKH COCY/a, ecaH Obl HCUesJIH CHIIbL MPUTKEHH MEXLy ee
MOJIEKYJIaMH?

- 9.910. HaliTh «BHyTpeHHee JaB/JeHHe» p; B KHAKOCTH, eCcJH
B3BECTHH €e TWIOTHOCTL P H YAenbHas Ten/ora napooGpasoBa-
s . CYHTaTh, YTO TENJIOTa g paBHa pa6oTe NPOTHB CHJ BHYT=

HHEro AABJACHHS H JKHAKOCTb NMOAYHHSETCH YPABHEHHIO Ban-
Aep-Baanbca. Boiuuc/uTe py Y BORBL

2211, [lokasars, 4TO JJAf BEILECTRA, HOAYH HAIOMErocs
ypaBHeHUIO Bau-nep-Baanbca, B KPHTHYECKOM COCTOSHHH
CripaBe/JinBbl COOTHOUWCHHA (2.6a) u (2.60).

V K a 3 a H 1 e. Hcnoap3opars TOT (akr, HTO KpUTHYE-
CKOMY COCTOSIHHIO COOTBRTCTBYET TOUKA neperu6a Ha M3oTepMe
p(v). |

2.212. BLIMHCAUTD MOCTOAHHBIE Bau-gep-Baaanca jas yrae-
KHCJIOr0 Ta3a, ecld ero KpHTHUECKas —TeMmneparypa Tup=
=304 K ¥ xpHTHUYeCKoe JaB/ieHne Pup=T3 aT™.

2.913. Hafitn ynennHbiit o6beM Gensona (C,H,) B kputHue-
CKOM COCTOSIHHH, €C/H €ro KpHTHHYecKas TeMneparypa Typ=
=562 K H KpUTHUECKOE AABJCHHE Pyp =47 at™.

2.214, 3anucatbh ypaBHeHHE Ban-nep-Baannca B npuBeAeH-
HBIX Napamerpax %, v H T, NMpHHAB 33 eHHAYMIL] JABlEHHS,
ofbeMa M TeMIepaTypbl COOTEETCTBYIOUIE KPHTHYECKHE pesd-
uunpl. Mcnonpays nojyueHHoe ypaBHEHHE, HafiTH, BO CKOJIBKO
pas Temmeparypa rasa GoJiblie ero KPHTHYECKOHR TeMNepaTypsl,
ecJH JaBjeHHe rasa B 12 paz Gosplue KPHTHYECKOrO, 4 06BeM
rasa BJBOE MeHbIlie KPHTHUECKOTO.

92.215. 3Has MNOCTOsIHHBIE Ban-nep-Baanbca, HaHTH:

a) HauGo/buMit 00BeM, KOTOPBIA MOXKeT 3aHMMaTb BOAA
maccel m=1,00 Kr B KHAKOM COCTOSIHHH;

6) HamGonbulee AaBjeHHe HACHUICHHLIX napos BOJHL.

2.916. BLIUHCAHTD TEMNEPATypy U MJIOTHOCTD YTJIeKHCI0ro
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Fa3a B KPpHTHYECKOM COCTOSIHHH, CYUTAsA ras BaH-ae
CKHM,

2.217. Karyio uvactb ofnema Ccocylla MOJIKEH 3aHuMaTy
HKHUAKHHA 3QUD 1IPH KOMHATHOH Temneparype, YTo6wl IPH J0CTH-
MEHVH KPHTHYECKOH TeMIepaTyphl OH OKasaJcs B KPHTHYECKOM

cocrostuun? Jlns sdupa T,,=467 K, Pxp=35,5 atM, M=

=74 r/mois,

2.218. Tlokasatb, uTO mosOXKeHHe npsaMoi I—56, coorser-
CTBYIOUIEH H30TEPMHUECKH-H300apHUecKoMy (asoBoMy nepe-
XOny, Takoso, uro muowanu { u 11,

s OrpaHHYeHHble 3TOH NPAMOH M H30-

Apyr ppyry (puc. 2.6).

MlaXieHHOH NPH HOPMaJbHOM JaBJe-
HHU J0 TeMnepatypul #=—20 °C, npe-
BpaTATCA B JIe NpH Nepexofie cHeTe-
MEl B paBHOBecHoe coctosinue? Ilpu
v KaKkoil TeMmmepatype NepeoxX/axieH-

Puc. 2.6 HOH BOJABI OHA LEJIHKOM INPEBPATHT-
Cs B Jen?

2.220. Haiitn npupamenne TEMNEPaTyprl NJIaBAEHHA JbAa
BOJH3H 0 °C NpH NOBLILERNH AaBJCHHS HA Ap=1,00 atm, ecsin
yAenbHbl o6bem JbAa Ha AV’ =0,091 cm%/r Gombie yaeaLHoOro
o6beMa BOJIBL.

2.221. Halit yneabHbiit 065eM Kachieoro BOJISTHOrO Napa
P HOPMA/NLHOM JABJIEHHH, €C/IH H3BECTHO, YTG yMEHbIIEHHE
AaBretinsi Ha Ap=3,2 kI1a NpUBOAMT K yMeHbleHHIO TeMmmnepa-
TYPBl KHNeHus Boibl Ha.AT=0,9 K.

2.222. Onpenenuts AaBieHHe HACEILEHHOTO BOASIHOrO napa
npu temneparype 101,1 °C, cuuras ero upeasbHEIM rasom.

2.223. B 3aKpHITOM COCYA€ HAXOZHTCH HeGOMbLIOE KoJsiHye-
CTBO BOJIbI M €€ HACHINEHHBbIH Nap npu Temneparype ¢=100 °C,
Ha cxkonbko npouentos yseanunres macca HacblllieHHOro napa
lIp¥ TNOBBILICHHM TeMNepaTyphl cHcTeMel Ha AT=1,5 K? IMap
CUHTATb H/CANBHBIM Na30M M yJE/IbHbIH 00BeM BOABI npexeGpe-

KHMO MajblM NO CPABHEHHIO C YAEABHBIM OGBEMOM napa.
2.224. Jlapnenne p HachieHHOro napa pTyTH 3aBHCHT OT
‘Temneparypsl T 1o 3akoHy :

Inp=—ag/T—bInT o,

rie a, b, ¢ — nocrosunme. Hafitu MOJIAPHYIO TENJIOTY Hcnape-
HHS DTYTH KakK QYHKIMIO TeMneparypi gT.

2.225. Haiitu pasnerne HACBIIEHHOTO napa Kak ¢yHKHHIO
TEMNIEPATYPHl, €ciiH npH Temnepatrype T, €ro AaBienne Dae
104 ‘

P-BAAJILCOR-

Tepmoii  Ban-zep-Baannca, paBHu

2.219. Kakas vacrb Bogg, Hepeox- -

6 He 3aBi- .
. a napooOpasoBaHud g
) b, YTO: yAeJbHana TENJIOT wan 1o
(c,:;ng: T y}leJ}l,be]l‘:l ofheM HHAKOCTH npeﬂfgg:):ggonap o
9
M napa, Hach
eHHIO C VAeNbHbBIM 06bEMO ) o
cﬁ?{z‘érca ypa};ﬂeﬂmo COCTOSIHHA nneanbuor?o rasa. [Ip
‘:mx YCJIOBHSAX STH YNPOLIEHH:A JOMYyCTHMEI —
2,226, Jlen, HaxomMBIUMACH INPH Hopmanbg A
no;mépmu cikaTHio Ao Aasnenusi p=640 arm. H:blx icnommx
MM)KEHHe TeMNepaTyphl TJaBleHns Jbla B A2 b
nHHeiHO 3aBHCHT .OT AaBJIeHHs, HaHTH, KaKas Ogagma/r na pee
rasgna. YaedbHbli 06beM BOABI Ha AV =0,
nesbHOrO OObeMa JbJd. ehitoro
ym}2m‘/227. B6an3n TpOiHOA TOUKH AaBJEHHE D :acr:lmT oro
napa ABYOKHCH YrJiepoia SaBHCHT ~oT Temnepa _y;:3 oot
g p=a—>b/T, rnean b — IIOCTOHHHHC.OE;:)CJHI{’ P oD amache
pax, To A npoiecca cyGanManun a;?b KH H;Fmr ,
fipolecca HCnapeHHusa a=6,78 n b= ) K. Haimw |
a) TeMmneparypy W Aapjenue B TPOH T uc’napeuuﬂ .
6) 3HayeHHs YAENBHBIX TEIJIOT cy6auManuH,
7 H.
B6/IMBH TPOHHOH TOUK
nnagg?S“ﬂBouy maccht m==1,00 xr Harpejad or Tey;nzp;z}a;yap:;
t,=10 °C 10 £,=100 °C, nipu KOTOpOH OHA BCs NPEBp
Bl nap. Haiit npupauieHue sHTPONHH c“c'?etM:o C 5 peayi-
2,229, Jlex ¢ nHadajJbHOH TemnepaTy%ogo J;y AN
"Harg yaja s p
eBaHHA NPEBPATHIH CHAYE
':]a;r: g:;ﬁepmype l;‘,=1()0 °C. Hafith npupaiieHue yIeqbHOH
HY CHCTEMHI. e
mgo;:«m. Kycok Meau Maccel m=90 r npH Temnega%;éz .rlren
:90'0(; [OJOXHAH B KajJopuMerp, B oxorol;{)ox\l:/:Tga):I AHpaLILEHHe
Mo o Memt & viowe ;Byg:auo?memmpTexmonoro
H K MOMEHT
IHTPOMHM KyCKa Mex |
BecHS. ]
pas;ozal. Kycok JibAa Maccht m,=100 r npu Teg;:&aBzgg
t =d °C nIOMECTHJH B KaJIOPHMETP, B KOTOPOM xéa:zc;;xﬂ lacs BOfa
!\;accm m,=100 r npu Temueparype f,. Ipene pomm e
KOCTbIO KaJiOpHMeTpa, HaHTH npnpam.emxeBs)elg;};l PaccmorpeerMmb
K MOMEHTY YCTaHOBJIEHHs TEIJIOBOro paBHO .
ABa cayvast: «
=60 °C; 6) t,=94 C. )
;)2:?2. 6B Ké.no)pnme'rp, Hano;megx%ﬁ Sgﬁgil:mmi)g%qep
' € == s Y
plla NpH TeMneparyp 0 ¢
c:i(r)xlagngﬂﬂorg CBHMHLA, HaxoAuBluerocs IpH Tmnﬁg;gzﬁm
; enus f,=327 °C. HaiiTu npupaleHue surpon Hores
rm:ng —--.neap. K MOMEHTY YCTaHOBJICHUS 'rerulosoxg)2 g Hone
f:fmﬂ l;’ne.nbﬂa‘;l TeloTa MNJaBJIeHAA cnum;? c{(—) , ,
' = r-K).
€10 YAeNbHasA TeMJIGeMKOCTDb ¢=0,125 Ox 105



- 2.23¢ i
o mﬁ}?{&o Boasanoit nap, sanonusiomu# n
oup €M B LUJAHMHIpPE, CKUMAIOT (MM pac
ueﬂlzfai preMI;“!! OCTaeTCA HACHILEHHBIM, HAX
icaunu. Ilosaras, uro ygenn
i HadA TenJIoT ‘
e N 1 a napoo 3
nax;a ucut o I’ u paBHa g, nafitu MOJIAPHYIO Tgmgé);:soaanng
na HTaﬂB 11112};)}{0»4 lpoyecce  Kak  QyHKUHIO 'rexvxriepaTKyO;;:T b7‘C
HECANBHBIM Fa : ’ -
ran 30M H npeHebperas "
Dobeont MHAKOCTH HO CPABHEHHIO o yzxgnb oviin
p2. BIYHCIHTE O NpH ¢ =100 °C e 00eton
.234. Opun 1 ;
. MOJIb BOJbI, Hax i
oot B, ONUBIUMACA B DaBH
) gpa ¢ gu Tzﬁge MaaLIM  KOJIMYECTBOM CBOEro Il)!act.gzgf{iu o
haba ob Temn(e‘pgi%geTTh In]epeBeJm LIEJIHKOM B Hacmueﬂn(:;g
nap a. Ilonaras, uro ; n
HH{; o&)ﬁ}[{)aaoaaﬂnﬂ He 3aBHCHT OT T H %)aBHa qy uig;?ﬂaﬂ vy
TponKu cHcTeMmbl. [lap cuuTats : B e
YASTbHBIM QGBEMOM  KUIK b 1o Coantenat,

ocT
RPN H NpeHeGpeub [0 CPaBHERHIO ¢

pocrpanctso

o
ILHPSOT) Taxk, qT§
OASICh HA TPaHH Kopy.

2.7, Slpneuns nepéuoca

@ Oruocutensroe uncio Monekya rasa
]

crone Hoct NPOJIETAOMHX NYyTh § 6
. e3

e a~SlA

N/Ny=e~ %4

rjae A— Ccpezmﬁx AAHHA CcBOGOAHOrO npobera a7
@ Cpemnas pauua €B0GOAHOTO npoGera MOJEKYJIH rasa:
. A‘—‘_..l“
Vendin' @76)

rae d— spdekTuBubl ZHamerp MOJIEK Y6l
’

@ oo 71— KOHLEHTPAUUT MOJ
‘ bunnent aupdysun D, BaskoeTs n u g
raas n TeNJIONPOBOIHOCTE %

D=(1/3) <oy A, n=(1/3) v hp, ®=(1/3) <y dpcy,  (2.78)

rae p-——n.‘OlHOch rasa — y p -
34, CV €ro yaenbHas TENJOEMKOCTh N 0
O H NOCTOSH

Cuaa i
- ?x a2 ::5::":; ACHCTBYIOMIAA HA €JHHHNY NOBEDPXHOCTH maac
: pa;.rxe.nbuo APYT APYry B y/bTpapaspexeHHom r:::
=(1/6)<v>p | uy—u,), @7 )
TRe Uy B Uy—CKOPOCTH NMAACTHH. i
@ [lnorthocTs mOTOKA TenJja, ‘
rascM MexAy ABYMS CTeHKAMH:
. 7=(1/6) <> pey | Ty~—Ty,
de Ty n Ty—temnepaTypu cTenok.
2.235.
a) npoﬂiil:;wﬁgb, KaKafa 4acrp Monexyn rasa.
| CTOJIKHOBEHH ’
e CPeAHioio IUIHHY CBOGOAHOTO npo%?ef‘?g{mm’ pepnLao:
: .

TNIEPEHOCHMOrO  yJIbTPapasperkeHHbM

@.75)

9.236. Y3KHi NYYOK MOJIEKYA BXOAHT B COCYA C rasoM, AaB-
nerie KOTOPOTO AOCTATOYHO HH3KOE. HafiTn cpeinion JTHHY
csofofLoro npofera MOJEKys Mmydka, €CIH HNOTOK MOTEKY
p nyaKe yOblBaeT B 1) pas HAa PACCTOAHHH Al BAOAbL NyUKA.

2,937. [lyctb o df — BEPOSTHOCTH TOTO; HTO MOJICKYy1a
rasa HCObITaeT CTOJNIKHOBEHHE B TEUCHHE BpeMeRH df, & — 0o~
~tosuHas. Haiitr:

a) BepoOATHOCTb TOTO, YTO MOJEKYJa He HCIBITaeT CTOJKHO-
geHH# B TeueHHE BPEMEHHU f;

6) cpeauee BpeMs MEXY CTO/JKHOBEHHAMH.

2.238. HailiTH cpeHIo JJIHEY CBOGORHOrO npoGera u cpea-
pHee BpEMS MEHAY CTOJKHOBEHHAMH MOJIEKY] ra3oobpas’Horo
azora: :

a) NpH HOPMAJBHBIX YC/OBHAX;

6) npn #==0°C u AaBjieHdH p=1,0 ulla (Takoe RaB/IeHHE
NO3EONAIOT NOJYYaTh COBPEMEHHHE BaKyyMHBIE HACOCH).

2.939. Bo CKOILKO pa3 cpefHss Anuna cBoGOAHOro npobera
MOJIEKY/l as30Ta, Haxojswerocs MpH HOpMAaJbHBIX YC/IOBHAX,
Gonbile CPenHero PacCTOAHMA MENIY €ro MoOJIeKy 1aMH?

2.940. HafiTi npH HOPMaJbHBIX YCJIOBHAX CPELHION LJIRHY
cBofoanoro npoGera MovieKyJwl rasa, Aid KOTOPOTO TIOCTOSIH-
naa Ban-nep-Baaanca b==40 cM¥/MONTh.

2.941. A3OT HAXONMTCA NPH HOPMAJBHBIX YCAOBHAX. Ipu
Kakofi gacToTe KosieGaHuH AJHHA 3BYKOBOH BOJIHBI B HEM byLner
paBHa CpeiHeR AnHHE cBOGOAHOTO npodera MoNexya LaHHOro
rasa? ‘

2.242. Kucaopoa Haxoaurcs npa O °C B cOCYAe C Xapaxrep-
e pasmepom I=10 MM (370 AnHEAHBIA pasMep, Olpeaes AOHA
XapaKTep HHTepecylouero Hac npouecca). Hautu: )

a) RaBJeHHe ra3a, BHXe XOTOporo cpenHsis AniHa cBOGOA-
poro npofera MOJEKYJ A>l;

6) COOTBETCTBYIOULYIO KOHLEHTPALKIO MOJERY H cpénxee
paccTosiHHE MEXIY HHMU.

2.243. A30T HAXOAMTCA NPH HOPMAJbHLIX yCAOBHAR. Haijitu:

a) uucHo CTO/IKHGBEHUM, HCNBITHIBAEMbIX B CpelHeM KaM-
Jofi MoJIeKynoHl 3a OnBy CEKyHIY;

§) 4ucac scex CTONKHOBEHRIT MEXAY MOJEKy/laMu B 1 em?
- a30Ta EHECEKYHIHO.

9.244. Kak 3aBuCAT CpeARras AlNUna ¢BoBOHOro npodera
YHCJIO CTOIKHOBEHH KaXAO# MONERYE! B eMHELY BpEMERH OT
Temneparypst T HAea/pHOTO rasa B CJHEAYIOMHX Nponeccax:

a) M30XOPHUYECKOM; 6) maoGapudecKoM?

9,945, Mneanouulil ra3 COBEpILAL npouece, B pesyJbrare

KOTOpPOro €ro JiaBJieHHe BO3pOCTIO B 1 pas. Kax » BO CKONMBKO

pas H3MEHHUJINCh CPeAHAd AJnKa CBoGORHOTO npobera ¥ YHCAO
167



CTO/IKHOBEHHH KaMIOfl MOJEKYNIbl B eIHHHIY BpeMenH, ecny |

nporece:

a) H30XOpHYECKHIi; 6) M30TepMUYECKH? , ,

2.246. HneanbHulil ra3, COCTORME M3 JKECTKUX ABYXarou.
HbIX MOJIEKYJi, COBepluaeT alvabaTHyecKHul npouece. Kax 3.
BHCAT CPEAHAA MJIHHA CBOGOAHOrO npodera M Yuc/ao CTO/IKHOBe-
HHE KaXIOH MOJIeKYJILI €XECeKYHAHO B STOM npouecce or:

a) obrema V; 6) nasnenus p; B) Temneparypst 7?

2.247. HpeanbHsiit ras copepiaer NOMATPONUYECKUH npo.
Lece ¢ nokasarenem nonarponst 7. Haiitu cpennioin JJTHHY CBo-
GoaHoro npoGera M 4HCAO CTONKHOBEHMII KaxIo# Monekyny
€XEeCeKYHIHO KaK (YHKLHIO: .

"~ a) obvema V; 6) naBnenus p; B) temneparypur T.

2.248. Omnpenennrs MOJISIDHYIO TEIINOEMKOCTh HAEaJdbHOrg
Fa3a U3 JKECTKHX JIBY XaTOMHBIX MOJIEKYJ1, COBEPIIAIOErO [0k~
TPONHYECKHHA Mpouece, NPH KOTOPOM YHCJIO CTONIKHOBEHH}
MEXKIY MOJIEKY/IAMH B €\HHHULLY BPEMEHH OCTAETCS HEH3MEeHHbIM:

a) B eUHHLE 00bema; 6) Bo Bcem o6neMe rasa.

.2.249. Uneanvuwifi ras ¢ MOJISIpHOH Maccoit M Haxomurcs
B TOHKOCTEHHOM cocysie o6weMoM V, crenxu KOTOpOro nossep-
HHBAIOTCH NIPH MOCTOAHHOH Temneparype T. B moment f=(
B CTEHKE COCYAa OTKPHUIA Malsioe OTBEPCTHE MIOLIAMbIO S, u
ra3 Havyas BbIT€KaTb B Bakyym. Haiith KOHUEHTPALHIO 12 Tasa
KaK (YHKIMIO BPeMeHH f, eCJIH B HAaYaibHbI MOMEHT n{0)=
==1.

*2.250. Cocya ¢ rasom pasjieien Ha ape OJHHAKOBLIE MOJNOBY-~
Hel I H 2 TOHKOI TEIVIOH30IHpYIOLIeH neperopoaxoll ¢ AByMs
otBepcTHAMH. Jluamerp oxHoro M3 Hux man, a APYroro ovess
BenHk (00a — N0 CpaBHEHHIO cO cpelHeil BJMHOH CcBOGORHOTO
npofiera mosekya). B nosiosune 2 ras MOJIEPHHBACTCA NPH
Temneparype B 1 pas GoJblueii, YeM B NCJNOBHHE /. Kak u o
CKO/IbKO pa3 H3MEHHTCS KOHUEHTPaLHs MOJIEKYJ1 B HOJIOBUHe 2,
€C/iH 3aKPBITh TONLKO GOMBLIOE OTBEPCTHE?

2.261. B pesyasrare HEKOTOpPOre npouecca Bsi3KOCTb He-
ANbHOro rasa yeenuuuaacs B =2,0 pasa, a KO3(pHIHEHT Tud-
dysud — B p=4,0 pasa. Kak u Bo CKOJIbKC pa3s M3MEeHHJIOChH
JaBJieHHe raza?

2.252. Kak usmensrcs Koapuuuent xuddysur D u pas-
KOGTH 1] HACANBHOTO Ia3a, €CH ero ofLeM yBETHYHTD B # pas:

a} H30TepMMUYECKH; 6) H3oGapHuecky?

2.253. Vipeanbuuifi ra3 coctonT Ha XKECTKHX JABYXATOMHBIX
Monekya, Kak n Bo ckosbko pas H3MEHATCH KO(XpHLIHEHT Rud-
¢y3un D 1 BA3KOCTB 1), ecsdt 06beM rasa aliabaTHYeCKH YMeHb-
HWHKTE B n=10 pa3? :

2.254, Ha#tn noxazarenp NOZHTPONB! 1 Oponecca, cosep-
108

H

1CH3MEH~
{l1aeMoro HJeanbHbIM rasoM, MpH KOTOPOM ocTaercsd 1

ao)‘ KosbduumeHT AUQPYy3nH; 6) BA3KOCTD; B) Tennonposon-

; Hax
m;b§55 3Has BA3KOCTh eJHA TPH nopmagbﬂux YCNOBHAX,
uqx;c.nmb 3heKTHBHBI ANaMETp €ro ar;m  Gonsme. em

B 2.256. TenJonpoBOAHOCTh TeHsA B) 81._Ia ifi:)'rau omomeun'e o
roHa bIX YCJIOBHSAX).
rona (mpH HOPMaJIbH or
i%ﬂnnux AHAMETPOB aTOMOB aproHa H mganommeT po-
¥ 2.257. Teauil NpH HOPMANBHBIX YCJIOBHAX onisier upe:
a;Ic'rB.o MEXK/AY ABYMS AIHHHBIMH KOAKCHAJbHBI |
c?l:dﬂ Cpenuuii pauyc LM/IMEAPOB R, 3830poM§:(>§ZH it AR,
. nueM AR<KR. BuyTpennuit UMJHHAD HENOL e, a e
npH amal0T ¢ HeGoabliof YIJOBOH CKOPOCTDH - i
;g:e:{-) CHAl TpeHHsi, AEHCTBYIOUWX HA EAMHHLY AJH
HHApA. o .
peng;rz;%::o :illl:aqenuﬂ Haj0 YMEHbUIHTD JaBleHue g:ggjs; J?Clﬂ
MEHSis TeMmIiepaTyphl), YTOOHI HCKOMbIAi MOMEHT yM
= cad AR=6 mm? N
° n2 21508p?53e3anonnﬂeT MpOCTPAaHCTBO MEXAY nny{i\;;x [f;;l -
blMP'l xo'axcnanbnmmu LHJIHHAPAMH, PajHyChl KOT:e% X pasie
‘}‘? u R,, npuuem R;<<R,. BayrpeHuu# HHJIHHAD nonpie,
a lnﬂem:x'nﬁ BpALIAIOT C MaJIOH YTJIOBOH cxopo:::l:i(; Hy'T Nomore
TDeHHsI, JAEHCTBYIOIMX Ha eAWHHuY AJH uyTpennerd
cHa Hp a I;aBeH N,. Haiit BA3KOCTb rasa, HME nmm;;me-
u:jx]: ngﬂ;lﬁ JeficTBYIOIAA HA eAUHHILY mroul,eumOm{wmyuI e
gxoﬁ nonepinocm pazuyca r, onpenensercs ¢op
_—;”l;(ggog/arl)iga OJIMHAKOBBIX NapajlieNbHbIX A}r:cxa,rooc;ing;:g-
bIX 'cosx;analm‘, PACTIONOXKEHDI Ha paCCTOHHm;l OAEI?I’H o i Bpa'-
%a HyC Kamaoro ACKa paBeH @, Npuyem a>h. e JCK pe-
anmyc HeGObILON YIJIOBOH CKOPOCTBIO @, Agyxoumﬁ e ne
Irlll pikeH. HafiTH MOMERT CHJ Tpenus, ACHCT ymMH oy
ngﬂgmm,m JIHCK, €CJIH BSI3KOCTh rasa Mexay m;xgﬂ i pasua ¥
A2 2O, e Y rarpapaspt sgﬁg;:x};‘; r(:;Hc Mc;nﬁpﬂoi’i Mac-
: bTPapaspex |
HCKAMH HaXOAHTCs ¥ ;
lcl()ﬁ M, temneparypoit T ¥ 1ox zxamenggm I[;yasey“mﬂ .70,
2 2(’31. BocCIo/Lb30BaBIIHCh  (OPMYJI IR o
on 8312JIHTI> maccy W rasa, MpPOTEKAIoUIero I O o .
qepes nonepeyHoe CceyeHue TpyGHl J/IMHOH Lu panyeon o
Hap KOHIAX KOTOPOH MNOAREPHKHBaIOTCA NOCT
b rasa pasna 1. -
& I;.’ 127(232 Bg;}:x?ic:(oueu CTEpKHA, 3axmoquHorgM1; g;:;x;::oﬂ
— paercs npH T .
UKy, NOJNEPHHBE parype s
pylomyio 00AORKYs neparype T3. Cam crep
a Jpyroil KoHel —— NpH TeMmneparyp -

— -



CTOHT M3 ABYX uacTeld, VMHBl KOTOPHX I/, ¥ tou TenJIONPoBoT.
HOCTH ¥, M %,. Halitu Temneparypy HOBEPXHOCTH CONMPUKOCHG-
BEHHSl 3THX YacTeH CTEPKHA.

2.263. CnoxeHbl Topuamu npa CTEPKHSA, JTHHBI KOTOPhIX
L v 1; m TENNIONPOBONHOCTH %; H %2 Haittu Tennonpooguocty,
OAHODORHOrO CTepXHA JNHHM k-1, npoBoasimero Tems

TaK ke, KaK M CHCTEMAa H3 3THX JBYX CTepxHeli. BOKOBbIE 1o

BEDXHOCTH CTEpIKHEH TeIJIOH30JHPOBAHL,

2.264. Crepxenp aaunw I ¢ TEMJIOH30JHPOBAHHON GOKOBOHK
HOBEPXHOCTBIO COCTOMT M3 MaTepHana, TemJONpPOBOJHOCTh Ko-
TOpOro H3MEHAETCA C Temmepatypo# no sakosy %=o/T, rme
@ — NOocTOHHAA. TopuH CTEPKHS NomtepKuUBaloT TIPH TeMmie-
patypax T, u T,. HaliTn 3aBHcuMOCTD T'(x), rae x — paccros-
HHE OT Topua ¢ TeMneparypoit Ty, a TakKe NJIOTHOCTb NOTOKa
Terna. )

2.265. IIsa kycka METal1a, TeMJIOBMKOCTH KOTOPHX C; u
C., coenutieHsi MeX1y coGol CTePXKHeM JJuHB! / ¢ niowanbio
TIONePeyHOro CeYeHHs S H JOCTAaTOYHO MaJoH TeIAOMPOBOAHO-
cToio %. Besi cuctema rensonsonmposana or OKPYKaIOmero
npoctpancrea. B momeHT /=0 passocts TEMOEPATYP MEXZY
AByMSl KyCKaMH metanna pasHa (AT),. IIpeneGperas Tensoem-
KOCTbIO CTEpAKHS, HAHTH PA3HOCTL TEMIEPATYp MeXAY KYcKa-
MH MeTaN1a Kak QYHKUHIO BPEMEHH.

2.266. Halitn pacnpenenenue TEMREpaTyp B BelECTBe, Ha-
XonsameMes mexny AByMA GOABIINMH NapaNIeAbHOIMU IIACTH-

- HaMH, Ecnd NOC/eAHHE MOIEPXKHBAOT NMPH Temneparypax Ty
H T,, paccrosHue MEeXNy HHMH paBHO ! H TeNONPOBOAHOCTH
Bemectsa x V' T,

2.287. IlpocrpancTso Mexzy ABYMS GOJIBIIHMH T'OPH3OH-
TATLHLIMH TIACTHHAMH 3aM101HEHO reueM. Paccrosinue Mexny
naactiHaMu =50 mMm. Humuasg mracruma noAiepIKHBaeTcs
ipu Temnepatrype T;==200 K, Bepxuss — npu T,=330 K.
Hapnenne rasa 6amsko RopMauibHoMy. Haltd nnorHocts
NOTOKA Tenna,

2.268. Tenufi nox maenenuem p=1,0 Tla saxopurca MEXIY
ABYMS GOMBIHMH [OPH30HTANLHBIMH NAACTHHAMH, OTCTOSLIHMH
Apyr ot apyra Ha [=5,0 mm. Onra naactuna NOJiepUBaeTCA
npu Ttemneparype 4 =17 °C, apyras — npu #,=37 °C. Haiitu
CPeAHIOI0 AHHY CBOGOHOrO MpoBera aTOMOB refds M TLIOT-
HOCTH NMOTOKA TenJa.

2.269. Hafitu pacnpenenenue TeMNePaTypul B IPOCTPAHCTBE
MEXKNY ABYMS KOAKCHA/NBHBIMH UHAMHIPAMH C paiuycaMu R,
H R; 3aNONHEHHOM OJXHOPORHEIM TEIVIONIPOBOASIIMM BelliecT-
BOM, €C/IH TeMnepaTypnl UHTHHAPOB paBuu Ty u T,

2.270. Tor xe Bonpoc, 4To 1 B NpeuIAymed 3anave, Ho s

1o

‘ - H TeMiepa-

ZBYX KOHUEHTPHYECKHX cep ¢ paauycami Ryn R, p
uT,u T, . o
Typ;M27l.1nocmﬂHHmﬁ 3JEKTPHYECKHH TOK TEUET :r?ngﬁ;%goi-
HOMY MPOBOAY, PafHyC CEYEHH:A xm}olgogzl }gﬂ :egcﬂ onpone.

/ vema MpOoBO,
gocth ®. B enunnue o6 e posone,
2 acnpejeJieHue TeMnepary

vomHoeth w. Ha#th p 7 B TpOBONE,

ec/H yCTAHOBUBLIASICS TEMIEpaTypa Ha ero MOBEpRHOC p
* b 1 Tero-

) 2?272. B 0oxHOpOIHOM Iuape, painyc KOTOporo Ry

TEHAOBas
ﬁpOBOllHOCTb %, BbIAEJAECTCH pasHOMEpHO no 061:€My

i eJieHHe
MOIHOCTDL ¢ OGBEMHOH IJIOTHOCTLIO W. Hafru pacnpenea

[ a Ha
TeMnepaTyphi B lUape, €cii yCTaHOBHBIMAACH TEMIIEPATY P
ero nosepxuoctd pasha To.



Yactp 3
3.3. Jipa HeGOJbMHX OJHHAKOBO 3apsKEHHBIX UapHKa,

= KaXKAblil Maccel #1, TOABENIeHbl K OHOH TOYKE HA WEJKOBHIX
auTAx AnuHb [, Paccrosmue mexxy wapukamu x</l. Haitru
CKOPOCTb YTEYKH 3apsifioB dg/df ¢ KaxJoro IAapHKa, EcH CKo-
pOCTb HX COJIHMKEHHSl MEHAeTCH MO 3aKOHY v=a/V %, roe a —
NoCTOAHHASA. '

3.4. Jlpa MONOKUTE/NLHLIX 3apAia ¢, H g, HAXOAATCA B TOY-
Kax C pajuyc-BEeKTOpaMH Iy H Iy, Haiits orpunarenssuiii 3apan
gs ¥ PajHyC-BEKTOP Ty TOUKH, B KOTOPYiO €ro HAJI0 NOMECTATb,
gTobbl cHaa, AeHCTBYIOWAA Ha KaxAbld M3 3THX TpeX 3apaios,

QNEKTPOAHHAMMKA

3.1. NocTofHHOe anekTpHueckoe mose B BaKyyMe

@ Hanpsxennocts 1 notenmuan moas Toweunoro sapsa g: fblia pasHa HYyJIo.
E—_l 4 1 ¢ 3.5. ToHKOe MpPOBOJIOYHOS KO/BIO pajuyca r==100 MM Hme-
e, 70 9= sl (.13) €T 3JeKTPHUECKHH 3apaj q“=50 mxKa. Kakoso 6yner npupaiue-
@ Conab mex ' HHe CHJBI, PacTArHBaiolieli NPOBOJIOKY, €C/M B LEHTP KOJbUA
AY HANpPSKEHHOCTBI) MOMH H TOTEHIHAJIOM: OMecTHTb TOYEHHHI 3apai §o=7,0 MKKa?
E=—ve. ) Gl . 3.8. [MonoxurenpHoiil Toueunn 3apsas 50 MxKa Haxoautes-

Ha IUIOCKOCTH Xy B TOYKE C PajHyC-BEKTOPOM ro=2i-+3j, rae

® Teopema Taycca n wupryaauus BexTopa E: i i j — opThl ocell x u y. Haiitn Hanps

£

. ) 55 E dS=qg/e, 99 Edr=0. (3.15) JKEHHOCTb 3/EKTPHUECKOro Noas H ee Mo- *JK ==~ At
- == 8i—b5i ! \?} 7 1
@ Tlorenunan & ZLyJib B TOUKE ¢ pajuyc-sektopom r=8i—5j. | o ,
HeCKIM MoMSITOM p: Hanpﬁ)«eﬂ@c’rs T01H TOUEYHOTO JUNOJA 3JEKTpH- 3pech ry M r— B Merpax. i ‘/\/ {
'l ~ 3.7. B BepmHax KBajpaTa Cc AMaro- ; J/ \\ }
= pr 1 —— 2/ HaXOZATCA TOUEYHbE 3apAAbLI .y \
= P P . HAJIBIO I pAsel ¢ | N
dmeq 137 dney ¥ VIF3eos™d, @.1r) M —¢, KaK nokasaHo Ha puc. 3.1. Haiitu - e o-g
rae & —yron Memay mektopaMu r u p. MOAYNb HAMPSIKEHHOCTH 3JEKTPHYECKOro Puc. 3.1
@ Sueprua W gunons p o Buewnenm sekt ' | foJsi B TOYKE, OTCTOAIMLEH HA PacCTOfHMe
cun N, Jeitcroyiomnx u pirsieckom note 1 movent X OT LeHTpa KBaJpaTa H PACNONOKEHHOH CHMMETPHYHO OTHO-
Y a JHIONE: . LEHTD Ap P (& H p 0 OTHO
We—pE Ne— CHTeJbHO BepIDHH KBajpara.
® Cina F, sei pE, [pE]. . Q.1 i 3.8. ToHKOE NOAYKO/MBLO pagHyca R =20 cM 3apaiKeHo pas-
» ACHCTBYIOIAR Ha AHNOAL, W ee Mpoekuus F : HoMmepHo sapszom ¢=0,70 H1Kn. Halitu MOAYJIb HANPSKEHHOCTH
Fep P& b _oor : 3MEKTPHYECKOro NOJIA B LEHTPE KPHBH3HbL STOTO NOJYKO/bUA.
o Tx=P Vo @.1¢) 3.9, KoJIblio pajyca 7 H3 TOHKOfi POBOJIOKHM HMeeT 3apaj
rae OE/d!—nponssoanan Bextopa E g. Haiitu MOAy/b HanpsKeHHOCTH 3JIEKTPHYECKOro noas Ha
o Hanm
rpagkext dynxumn E.. P pasaennio punoad, VL, — OCH Ko/ba KaK (yHKuuio paccrosiius [ Jo ero neatpa. Hecne-

Sl B JoBaTh MONYUEHHYIO 3aBHCHMOCTB NpH ISr. Onpesenuts
1. BLIMUCIIHTD OTHOLIERHE 31eKTpOCTAT . MAKCHMAJLHOG 3HAYEHHE HANPFKEHHOCTH M COOTBETCTBYIO-
aTHYECKOM # I }
WHOHHOR CHAL B3auMOREHCTBHA MEHAY ABYMA SieKT g’f::;: mee paccrosuue I, Wao6pasutb NpHMepHBH rpaduk QyHK-
1]

MeXNy XBYMA NpOTOHaMM, [] ’ uan E (). ,
8apRia ¢/m vacTHIb PH KakOM 3HaYeHUWH yAeabHOTo ‘ 3 l(()I)Toqequxﬁ 3apsj § HAXOAHTCS B LEHTpE T
LB STH CHJBL OKA3a/HCh Ol PaBHEIMH IO MO- . PAR 9 A LEHTPE TOHKOIG KoL

Ry no? ua pagdyca R, no KOTOpOMY PaBHOMEDHO pacnpeje/eH 3apsag
3.2, C xaxoll cusiofi BIaHMONCHCTBOBANH 6 —q. HaliTi MOfy/ib HanpsAEHHOCTH SJEKTPHUECKOrO NOAA Ha
WapHKa, KUKIL Maces: | bl RBA MEAHBIX OCH KOJIbLiA B TOUYKE, OTCTOSIEH OT IEHTPa KOMbLA Ha paccrosi-
apyr OT’leYra e".;m 6 " HAXOLACh Ha paccrosiui 1 M HHEe X, ecaH x>R, P P
98} § i .
B HHX OTAHYANCA Ha lb;{,cgrﬁ,ﬁ;f;;ﬂﬁ%ﬁﬁa;;}; S’B’éee?f;oiog " 3.11. CHcTeMa COCTOHT M3 TOHKOTO 3apsKEHHOIO NPOBONOY-
12 | aep: HOrO KOMbUA Pajuyca R ¥ OYeHb JVIHHHOM PABHOMEPHO 3apfis
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JEHHOH HHTH, PACTOIOKEHHOMH 10 OCH KO/IbUA TaK, YTO OJHH H3
ee KOHLOB COBNAJAeT ¢ UeHTpoM Kosbua. [locienkee umeer
3apsn ¢. Ha exununy AJIMHBL HHTH NPUXOAHTCS 3apsix A. Haiiry
CHJIy. B32aHMOJICAICTBHA KOJIbUA H HHTH.
3612; Tgm(oe HEIPOBOJSIEe KOJbLO pasHyca K 3apsKeHo
::p m};:m;]u MIOTHOCTDIO K=l_;uo €os @, Tie Ay — IOCTOAHHaA,
~ asuMyTanbHui#  yroa. Haiir
e ﬂOJIﬂ:y # MOAY/b HanpfXEHHOCTH
a) B UEHTpE KOJbLA;
6) Ha OCH KOJIbIla B 3aBHCHMOCTH OT PACCTORHHA X KO €ro
nenrpa. MccnefoBath noayueHnHoe Buipamenne npH xR,
3.13. Haxonsiuuiics B BaKyyMe TOHKHH NpaMCH CTepXeHb
AjKHBl 22 3apsKeH paBHOMepHO 3apsazoM ¢. Haktu Moayan
HanpsKEHHOCTH 3JIEKTPHYECKOrO NOAA KaK GYHKUHIO paccros-
HHSA ; OT LEHTPa CTEPIKHSA RO TOUKH NPAMOH,
a) NepneHAnKYJsApHOR K ; 7
ero ueu'rg; yasp CTEPXKHIO ¥ NPOXCiflled uepes
6) coBnajaioieil ¢ OChlo CTEPXKHS, €CAR 7>>a.
Hccaenosarh nonydyeHHbE BRIpaMeHUs NpH r=>a.
3.14. Ouenp AnMHHAA NPAMas pPaBHOMEPHO 3apsKeHHan
HHUTL MMeeT 3apsifl A Ha eluanuy AnuHsl. HafTH Moayzsb n Ha-
npapjesie HaUpSKEeHHOCTH 3J€K-

TPHYECKOrO MO/t B TOWKE, KOTO-
| pas OTCTOMT OT HHTH Ha paccros-
HHE y ¥ HaXODMTCA Ra NeEpHeH-
0 g JUKyAape K HHTH, NPOXOARIIEM
R '# uepes OJMH M3 ee KOHUOB.
a) ¢)

3.15. PaBnHoMmepHOC 3apmuen-
Has MHUTL, HA €NHHHRY MAHHBHL
:meg’[lfoﬁ ::{gnxonmca aapan A,

M Kondurypauuu -
nee na puc. 3.2, Paamyc Mxpyrneﬂgplli’l 3%&23’1:2:::0
MeHblUE AJHEH HHTH. Bocrosb3osaBuiich pe3yJibTaToM peiue-
HHA NpEApiAyINeH. 3ajaud, -KHalHTH MOAYNb HanNpsKERHOCTH
3JIEKTPHYECKOTO noJs B Toyke O aas koudurypauni (a) u (6).

3.16. Cbepa panuyca r 3apsiKeHa C NOBEPXHOCTHON NIOT-
HOCTBIO O==ar, Tlie a — MOCTOSHHbIA BEKTOD, ¢ — PajHyc-Bek-
TCp TOUKH cephbl OTHOCHTENBHO ee uentpa. Halith HanpskeH-
HOCTb 3JIEKTPHYECKOro TNOAs B LERTpe chepH.

3.17. IoeepxHocTHaA MJICTHOCTL 3apsika Wa chepe paauyca
R saBuCHT oT noaspHoro yraa 9 Kak o=0, cos ¥, rae ¢ —
noJsioxuTeNbHan nocrosknan. [lokasars, uro Takoe pacnpene-
JIcHWEe 3apsijia MOXHO TNpPEICTaBHTh KaK pe3ynbTar- Manoro
CABHIra APYr CTHOCHTENBHO APYra ABYX DABHOMEPHO 3apfANeH-
HBIX Wwapos paaryca R, 3apaRbl KOTOPHIX OAHHAKOBH MO MOLY-
P4

Puc. 3.2

A0 #  OPOTHBOMOJIOMXHE N0 3HAKY. Rocnop30BaBIliHCh ITHM
peACTABJICHHEM, HalTH HANPSIKEHHOCTH JIEKTPHHECKOro noas
BHYTpH AAHHOH Ciheper. ' .

3.18. Haifit HanpspKEHHOCTb 3JICKTPHYECKOTO nosd B
pesrpe wapa pamuyca R, o6beMHast MJIOTHOCTD 3apAiid KOTOporo
p=ar, rie a— OCTOSHHDbI BEKTOp, T — PajHyC-BEKTOP,
npoBeieHHbIA K3 IeHTpa IMapa.

3.19. [Ige AMUHHBE Napaje]bHbe HATH paBHOMEpHO 3aps-
JKeHbl KakAasa ¢ JHHeHHOA ILIOTHOCTDHIO A=0,50 mxKs/m. Pac-
CcTOsIHHME MeXAY HuTsMH [=45 cM. HaifiTd MakcHManbHOE 3Ha-
yeHHe MORYJS HAMDSIKEHHOCTH 3JEKTPHHECKOro noas B IJoC-
KOCTH CHMMETDHH 3TOH CHCTEMBI, pacnoJIoKeHHOH MexAy HH-
THAMH.

3.20. DeckoHeuHo JAMHHAsS LAJIHBIPHYCCKAA NOBEP XHOCTh
KpYIJIOro CedeHHs 3apsiKena PaBHOMEPHO MO J/IHHE C MOBepX-
HOCTHOH TUIOTHOCTBIO O==C, COS @, i ¢ — noAsipHLifl yroJ
IIJTHH APHYECKOH CHCTEMbI KOOpAHHAT, OCh 2 KOTOpO# coBriajaet
¢ ocbio jJaHHoil mosepxHocrd. Ha#td MOAyAb H HanpasseH#e
HANpPSKEHHOCTH S/EKTPHIECKOro foas Ba OCH 2.

3.21, HanpsixeHHOCTb 3/IeKTPHUECKOr0 H0JIs1. 3aBHCHT TOJIb-
KO OT KOOpAHHAT X ¥ y NO 3aKoHy E=a (xi+yj)/(x*-+y?), rae
a — nocTosiHHasi, i ¥ j — OpTH oceit x u y. HaliTh NOTOK BEK-
topa E uepes cepy paauyca R ¢ ueHTpOM B Hauase KOOpAHHAT,

3.22, lllap pasuyca R umeer OJIOKUTE bHbI 3apsif, 00BeM-
Had [UIOTHOCTb KOTOPOro 3aBHCHT TOJBKO OT paccrosiHus r
7o ero LeHTpa Kak p=py(1—7/R), The po — nocroaAnHad. [To-
narasi, 4TO AM3JEKTpHUYECKad NPOHHIAEMOCTD e=1 Bscrony,
Ha#TH:

a) MOAyJb HampsKEHHOCTH SJCKTPHUYECKOro N0/ BHYTPH
H BHe wapa Kak GYHKUHIO 7} )

6) MakcHMAJIbHOE 3HaueHHe MOLYJA HanpameHHOCTH Eyaye
H COOTBETCTBYIOLIEE €My 3HAHUEHHE 7. :

3.23. CucTeMa COCTOMT K3 Liapa panuyca R, sapsiKeHHOr0
cepuyecKH CHMMETPHYHO, H oKpyxatoiei cpefipl, 3an0JHEH-
HOl 3apANOM C OOBEMHOH IJIOTHOCTBIO p=alr, rae o — no-
CTOSHHAfA, F — paccrosnue OT IeHTpa wapa. Hai#itu 3apsan
mapa, IpH KOTOPOM MOAYJb HANPSXKEHHOCTH 3JIEKTPHUYECKOro
o751 BHE IIapa He 3aBHCHT OT 7. Yemy paBHA Ta HanpskeH-
wocTh? JlWanexTpHueckas MPOHHIAEMOCTD e==1 sBcioay.

3.24. TIpocTpaHCTBO 3aNOJHEHO 3apAAOM C OOBEMHOM MOT-
HOCTBIO P=Qo €XP (—0r’), TAE Po H & — [OJIOKHTEABHBIE N0~
CTOSIHEBIE, 7 — PACCTOAHHE OT HEeHTPA CHCTEMBL. Haiitu Moaysb
HADP IKEHHOCTH 3/IEKTPHYECKOr0 noas Kaxk ¢yHkuuio r. He-
CcefioBaTh NMOJMYUYEHHOE BhipaMenue npH MasbiX U GOMBIIHX F,
T.e. npu oKl H ar>1. ‘
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3.25. BuyTpu wapa, 3apsKeHHOro PaBHOMEPHO ¢ 0GBEMHOR
TNIOTHOCTBIO P, HMeeTcs cepHYecKkas nonocts. LIeHTp nonoctn
CMEIICH OTHOCHTE/NLHO LEHTPA Wiapa Ha pacCTOsSHHE, XapaKTe-
pusyemoe BekTopoM a. Haiiti Hanpsxkenunocrs B noas BHYTpH
NoNOCTH.

3.26. Haiitn nanpsxenHoctb E 3/€KTpHuecKoro nojs s o6-
JIaCTH TepeceueHHs JBYX IIapOB, PaBHOMEPHO 3aNOJHEHHKIX

. Pa3HOUMEHHEIMH 11O 3HAKY 3apsijaMu
¢ O0BEMHON NJIOTHOCTBIO P M —p, €c~
JI paccTOfiHAEe MEXJY LEeHTpaMH ma-
POB XapaKTepH3yeTCHd BEKTOpPOM a
(puc. 3.3). '

3.27. Tpu opuHaKOBHIX IApHKa,
pacrnoJioKeHHble B BEpIIHHAX PABHO-
CTOPOHHEr0 TpPeyro/ibHHKa €O CTOpo-
HOl @, COGNMHEHH ADYr ¢ JApyroM
HUTAMH. 3apsal H Macca Kaxaoro
luapuka paBHbl ¢ H m. Opuy u3 Huredt nepexran. Haiitu mak-
CHMaNbHYI0 CKOPOCTb cpefiHero mapuka. CHABI  TSRKECTH
HeT,

3.28. HmeloTcs ABa TOHKHX NPOBOJIOYHBIX KOJbLA paauyca
R KaxJice, OCH KOTOPHIX COBNAAAIOT. 3apsibl KOMEL PaBHH ¢
H —q. HailTH pasHOCTb NOTEHUHANIOB MEXKIY LEHTPaMH KOJIEL,

OTCTOSIMMH APYT OT Apyra Ha paccrosnue /, ecmu R=30 cM,

=52 cm u ¢=0,40 MxKn.

3.29. BeckoHeuHO AJIHHHAA NPAMAas HUTb 3apsKeHa PaBHO-
MepHO ¢ JIHHeHHOH muIoTHOCTBIO A=0,40 MkKn/M. Brruncants
pasHocTh NOTEHUHaNOB TouweK ] M 2, ecTH Toyka 2 Haxoaurcs
Aasblie OT HHTH, YeM Touka I, B =2,0 pasa.

3.30. Tonkoe Konbuo panmyca R==25 cM HMeeT 3apsf g=
=510 MKKJ, HepaBHOMEpHO pacnpefeeHHBI 0O KOJBLY.
Haiit pa6ory a/eKTPHUYECKHX CHAl NPH NepeMeleHHH ToYeu-
Horo 3apsafa ¢'=10 MkKn u3 ueHTpa Ko/lsla no nponsBOJBHO-
My OYTH B TOYKY, HAXOASMYIOCSA Ha OCH KOJILIA HA PacCTOSHHH
1==50 cM or ero ueHrpa.

3.31. Hailtn noteHusan u HanpsameHHOCTb 3/EKTPHYECKOTO
noJas B ueHTpe noaycdeps paanyca R, sapsKeBHOH paBHoMep-
HO C IOBEPXHOCTHOH INIOTHOCTBIO ©.

3.32. Haxonsmasca B BakyyMe Kpyriasi TOHKAs NJIaCTHHKA
papuyca R paBHOMEDHO 3apsieHa C [OBEpXHOCTHOH ILIOT-
HOCTBIO 0. Haliti noteHunan u Moaysb HanpsAKEHHOCTH 3JIEKT-
PHYECKOro NONS HA OCH MVIACTHHKH KaK GYHKIUHMIO PacCTOSHHSA
I or ee uenrpa. Hcenenoparh nonyuenHoe BIpaxKeHHe IpH
l->0u >R,

3.33. Haftu notenuman Ha Kpalo TOHKOro AMCKa paiuyca
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R=20 cm, o KOTOPOMY paBHOMEPHO pacnpeje/ies 3apsai ¢ no-
sepxHoCTHON MoTHOCTHI0 6=0,25 MkKa/m?

3.34. 3apai q pacnpeneneH paBHOMEPHO IO oGwemy Wapa
panuyca R. [Tonaras Qx3/eKTpHYECKYO NPOHHLAEMOCTD BCIOAY
paBHO# enuHMue, HaiTH NOTEHUHMAN:

a) B neHTpe Hapa,

6) BHYTpH Iuapa Kak GyHKUHMIO PACCTOAHUS 7 OT €ro UeHTpa.

%.35. Hafitu HanpsokeHHOCTb 3JIEKTPHYECKOTO mojs, Mo-
TERIKAN KOTODOrO HMEeT BHA @=ar, [Je a — NOCTOSHHBIMH
BEKTOD, I' — PajUyC-BEKTOP TOUKH MOJSA.

3.36. OnpenesiHTh HANPSIXKEHHOCTb 3JEKTPHUECKOTO MNOa4,
NOTeHUMAA KOTOPOrO 3aBHCHT OT KOODAHHAT X, Y MO SaKoHY:

a) p=a(x*—y?); 6) p=axy, .
IIe @ — nocTosiHHas. H3o6pasutb npuMepHbIA BHA 3THX NO/IEH
¢ momoiplo aHBKA BexTopa E (B miockocTH Xy).

3.37. Tlotenuuan 3JeKTPUMECKOro [0AA HMEET BHI ¢=
=a (xy—=2%), [Ae o — nocrosinHas. Hafitu npoexuxio Hanps-
WEHHOCTH 9JIEKTPHYECKOro MNOJst B TOUKE 5
M{2, 1, —3} ua HanpaBjeHue BeKTOpa .

: ]
a=i-}-3k. 1

3.38. Tlokasark, 4TO TNOTEHUHAA [0/ !
JUNOAS C SJAEKTPHYECKHM MOMEHTOM p
(puc. 3.4) moxer ObiTh npeacTaBneH Kak /
Q=npr/4neyr®, rie r — panuyc-sekrop. Hait- Puc. 3.4
TH € MNOMOILLIO 3TOTO  BHIPAXKEHHA MO- '

Ay/ab HAOPSXKEHHOCTH J/IEKTPHYECKOrO O/ RHIOAA  Kak
dyukuuo r 4 4.

3.39, TouedHblit IUMOJL C IAEKTPHYECKHMM MOMEHTOM p,
OpHEHTHDOBAHHBIH B MOJOXHTENLHOM HaNpaBNeHud OCH 2,
HaxoauTCA B Hayase koopaudar. Haittu npoekukH HanpsKeH-
HOCTH 3seKTpHueckoro noia E, # E; Ha NMJIOCKOCTb, Neprex-
AMKYJAPHYIO K OcH 2z B Touke S (cm. puc. 3.4).

3.40. ToueuHnpift 3MEKTPHYECKHA JHMOAL € MOMEHTOM P
HAXOAUTCA BO BHEIINEM OXHOPOJHOM 3JIEKTPHUECKOM [foJe,
HanpsXeHHOCTb KoToporo pasHa E,, npuuem p}tEo. B 3tom
c/lydae OJHA M3 SKBUINOTEHLHAMbHBIX [OBEPXHOCTEH, OXBaTbi-
BalolMX AMNONb, sABaAserca chepoit. Halitn ee panuyec.

3.41. JIpe napaniesibHble TOHKHE HHTH DaBHOMEDHO 3aps-
WEeHBl ¢ JUHEHHOH NNOTHOCTbIO A M —A. Paccrosinue Mexay
nutamu . Haiitv noreHuHan H MOAYJbL HANDSIKEHHOCTH 3JIeKT-
PHYECKOro 110Jist Ha paccTosiHuu r3>1 noj yrJom # x BekTopy |
(pue. 3.5).

3.42. Cucrema coctout M3 sapsja ¢>>0, paBHOMEpHO pac-
NpefieieHHOro 10 NOJAYOKPYMKHOCTH pajvyca g, B UEHTPe Ko-
TOpOil HAXOJHTCA TOYCYHHIA 3apAA —¢ (puo. 3.6). Hatfitu:

nz
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4) S]EKTPHYECKHH IHMINOJIbHBIE MOMEHT 3TOM CHCTEMEI:
)
6) MOAY/Ib HANPAXEHHOCTH 3/1eKTPHUYECKOI'O MOJisf Ha OCH
X CHCTeMBl Ha PAcCCTOAHHUH 7>>a OT Hee.

'I 04 r by

+ -
‘ 7
Puc. 3.5 Puc. 3.6

3.4?. JlBa KOaKCHANbHHIX KOJbLA, KaXAoe pamuyca R, us
TOHKOH NPOBOJIOKH HAXOAATCH HA MajoM PaccTosHuH [ lszr
ot apyra (I<R) 1 umelor 3apaanl ¢ H —q. Haiith noresuuan u
HaNpAMEHHOCTb INEKTPHUCCKOrO 1077 HA OCH CHCTeME KakK
¢ynkuun koopaunarhl x (puc. 3.7). M306pa3utsh Ha onnom pu-
CYHKE npuMepHbie rpadHKH noqydYeHHHX 3aBHcuMmoctell. He-
CAEJI0BATh 5TH (YHKUHH nph [x[>>R. )

3.44. [Ipe GearpanuyHble NJIOCKOCTH, OTCTOSLUHME APYr OT
Zpyra Ha paccTosiHHe /, sapseHbl PaBHOMEPHO C NOBEPXHOCT-
HoH TJCTHOCTRI0 0 M —0 (puc. 3.8). Tlhockoetn uMmelor Koak-
CHaNLHBIE OTBEPCTHR pamuyca R, npuueM [<R. Basis Koopau-
HaTRYIo GCb X C Haua/oM orcuera 0, KaK 1I0Ka3aHO HAa PHCYHKe
HaWTH TNOTEHUMAJT H DNPCOSKIMIO HAaNPAKEHHOCTH s.nempnqe:
cKoro noJis £, Ha OCb CHCTeME! Kak QYHKUMH KOOPAMHATH X
Hso6pasute npumepHEt rpadguk ¢ (x). '

qk
to =7 1m2
e 4 1 "‘*\)\\

Pre. 3.7 Puc. 3.8 Pac. 3.9

3.45. Kaxyio paGoTy npoTHB CiJ SEKTPHYECKOTO 0N HARO
- COBEPIUNTD, YTOOH! NEPEHECTH AHNOAL C 3JEKTPHYECKHM MOMEH-
TOM p H3 NONIOKEHWA [, T/le HanpsKeHHOCTb noas paBHa Ej,
- B DOJOXeHHe 2 ¢ nanpaxenHoctoio Ey (puc. 3.9) u nosepryTh
ero npu sroM Ha 90

3.46. Junoab ¢ 3eKTPUYECKHM MOMEHTOM P HaXOAWICH HA
PacCTOSIHMH 7 OT JJIHHHOA HHTH, 3aPAKEHHON PABROMEDHO ¢ JIH-
HelHOH nnoTHoCTRIO A. Haitth cuny F, aeficTBywoiylo Ha AH-
roJib, €ChiH BEKTOP P OPHEHTHPOBAH:

H8

a) BAOJIL HHTH;

6) N0 pajHyC-BEeKTOPY r;}

B) NEPNEHAHKYNSAPHO K HUTH M PajuycC-BEKTODY f.

3.47. Haiitn cuny B3aHMOJEHCTBUS JABYX MOJEKYJ BOAHI,
OTCTOSIUX APYT OT Apyra Ha paccrosinye =10 BM, ecnH #x
3JEKTPHUECKHE MOMEHTH ODHEHTHDOBAaHLI BIOJID ofiHOM H TOH
xe npsiMoit. MomeHT Kaxgol Monekyan p=0,62.10"% Kia-m,

3.48. HafiTH noTeHuMan CJeRYIOUIMX 3JeKTPOCTaTHUECKHX
noJseit:

a) E=a(yl-+xj);

6) E=2axyi-+a(x*—y) §;

B) E=ayi-+{(ax+b2) j+byk.
3nech a 1 b — nocrosiHHEE, i, j, k — opTHl OCeH X, ¥, 2.

3.49. INotexuuasn nons B HEKOTOPOH 06MACTH NPOCTPAHCTBA
3aBHCUT TOJIBKO OT KOOpPAHHATHI X KaK @=—ax*+b, rie a H
b — nexoropsle nocrosinabie. HaiTi pacnpeesierue o0BeMHO-
ro sapsga p(x).

3.50. Mexay AByMs GOJbILHMH MapajeNbHBIMH NJacTH-
HaMH, OTCTOSILUMH APYT OT APYra Ha pacCTosnHe d, maxonurca
paBHOMEPHO pachpere/eHHbI ofvemupll 3apan. PasHoctb no-
TeHmHaN0B MaacTHH pasHa A@. IIpu KakoM 3HaUeHHH o6bemHOf
IVIOTHOCTH @ 3apsfia HANPSKEHHOCTh NMOAsS BOMM3H OJHOH M3
nnacTHH Gyper pasHa Hymo? Kakopa Gyjer mpH 3ToM Hanps-
JKEHHOCTh TOAS Y APYTOH MJIACTHHBI? ‘

3.51. [ToreHnuas No/is BHYTPU 3apsKEHHOro 1IApa 3aBHCHT
TONLKO OT PACCTOSHHSA JO €ro LeHTpa Kak g=ar’+b, rae a #
b — nocrosnubie. Halttd pacnpenenenue oO0neMHOro 3apsaa

p(r) BHyTpH 1mapa.

3.2. IpoBOIHHKH H NHIJIEKTPHKH
B 9/IEKTPHUECKOM MOJie

© HanpsKeHHOCTb S/IEKTPHUYECKOrO MO Y NOBEPXHOCTH HpPOBOA-

HUKa B BaKyyMe:
Ep=o0/eg. 4 (3.2a)

@ TloToxk 1moaspU30BAHHOCTH P uepe3 3aMKHYTYIO HOBEPXHOCTH:

93' PdS=—gq', (3.26)
rie ¢’ — anre6pamdeckas cyMMa CBA3aHHLIX 3apAOB BHYTPH 9TOR noBepx-
HOCTH. : . '
© Bextop D (9/1eKTpHYECKOE cMelienne) H Teopema Iaycea anst nero:

= g,ELP, §D dS=gq, (3.28)
’ 119




Tle ¢— aireGpanuecKas CyMMa CrOPOHHHX 3apAIOB BHYTPH 3aMKHyTolf
TIOBEPXHOCTH.

@ VYcaoBUA Ha TpaHHLE Pasfeta ABYX AHSJEKTPHHOB:
Pyy—Pyy=—0', Dzy—Dy,=o0, Epv=Eyy, 43-21')

rie ¢’ M G—nNOBEPXHOCTHHE TJIOTHOCTH CB3aHHBIX H CTOPOHHHX 3aps-
A0B, a OPT HOPMajH 1 HanpabJeH u3 cpensi { B cpeny 2.
@ dns M30TPONMHEIX AHI/IEKTPHKOB;

P=xeE, D=eeE, e=1+tx. (3.21)

@ B cayuae H3IOTPOMHOrO OAHOPOAHOIO AWS/EKTPHKA, SamNOJHSIO-
Hlero BCe MNPOCTPAHCTBO MEXIY IKBHMOTEHUHAJBHLIMH TNOBEDXHOCTSME:

E=Ege. (3.2¢)

3.52. HeGonbiuo# mapHK BHCHT Haj TOPH3OHTaJIbHOR HpPO-
BOASIIEA IVIOCKOCTbIO HAa H30JHpYIOmEN YNPYrof HUTH 3KecTs
Koctd %. ITocne Toro Kak mapuK 3apsAAU/IH, OH ONYCTHJICH Ha
X CM, H €ro paccrosiiue 0 MpoBOJAMIEH NJOCKOCTH CTajd0 pas-
ueM . Hafitn 3apsan mapuka.

3.53. Toueunnlii 3apsn g=100 MK HaxoauTCs Ha paccros-
Hun [=1,5 cM or npoBoasuieit naockoctd. Kakyio paGory Hano
COBEpUINThL NPOTHB 3JEKTPHUYECKHX CHJ, YTOGHI MeJJIeHHO yja-
JITh 3TOT 3apsj Ha OueHh GoJIbINOE PaccTOAHHE OT INIOCKOCTH?

3.54. J1pa ToyeuHLIX 3apsaa, ¢ H —¢, pacrioIOKeHkl Ha pac-
crosHud [ Apyr or Apyra H Ha OJHHAKOBOM PacCTOSIHHH. I/2
OT NpoBoAsAIed NJIOCKOCTH C OXHOH CTOpPOHLI OT Hee. Haiitu

MOAYJb I/EKTPHYECKOH CHJHI, HeHCTBYIO-

=1 ™2 1meil Ha KaXIbIA 3apak.
i 3.55. Tpu pasHOMMEHHBIX TOYEYHRIX 3a-
7 PRJa pacHonoxeHH B BeplUIHHAX KBaJpaTta
¢ auaroHanbio [=50 cM, Kak noxkasano Ha
puc. 3.10, rre Touka O — LEHTP KBajapara,
B AOB — npsmoil yros, o6pa3oBaHHbLi ABY-
Puc. 3.10 Msi MPOBOJSIIHMH nonymiockocramu. Hai-
TH CHJTy, AEHCTBYIOILYIO Ha 3apsj —q, ec-

an g=11 mxKa.

3.56. Toueunmii 3apsn ¢=2,00 MkKs Haxozurcsa mexay
JABYMSA NPOBOASIIHHMH B3aHMHO NEePNEeHAHKYASPHBEIMH NOJNYILIOC-
KoctaMH, PaccrosiHHe or sapafia Jo KaxIOH NOJYIVIOCKOCTH
1=>5,0 cm. Haiith monyan cuunl, ZeficTylome#i Ha 3apsx.

3.57. Toueunnli AMNONB C 3JEKTPHUECKHM MOMEHTOM P
HAaXOJWTCs Ha paccTOsIHHM [ oT npoBojamelt nnockoct, Halitu
CHJy, AEACTBYIOLLYIO HA JUIOJb, €CJH BEKTOp P NEPNeHIHKY-
ASPeH K IJIOCKOCTH.

3.58. Toueunnlii 3apsj ¢ HaXoAMTCA Ha PaccTosHhR ! OT
npoBoAser naocKocTd, OnpeseiiHTh WOBEPXHOCTHYIO [IJIOT:
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HOCTH 3apsloB, HEJAYLHPOBAHHBIX HA MJOCKOCTH, KakK dyHRUMIO -
pACCTOSIHHS r OT OCHOBAHHS MEPIEHIUKYIAPA, ONYIEHHOTO W3~ -
3apsja Ha IJIOCKOCTb. ' : .

3.59. ToHkas 6GeckOHeYHO JVIHHHAs HHTb HMEET 3ap;m,2v
Ha eIMHHLY JVIMHB ¥ PAcroJIOXeHa NapajljlesbHO NPOBOAALIEH
IOCKOCTH. PaccTosiHie MEXAY HHTBIO H IJIOCKOCTbIO PaBHO [,
Hafitu: i

a) MOAyMb CHJBbI, ACHCTBYIOIEH HA €AMHHUY JUIHHB HHTH;

6) pacnpejiesieHHe NOBEPXHOCTHOH NJIOTHOCTH 3apsifa o (x)
1a TIOCKOCTH (311eCh X — PAcCTOSHHE OT NPAMON HA NJIOCKOCTH,

Tie ¢==MaKc). :

3.60. Ouenp AJMHHAsA HHTb OPHEHTHPOBAHA NEPNEHIHKY-
JIPHO K NPOBOAsIEH MJIOCKOCTH M HE NOXOJHUT JI0 3TOH mJoc-
KoCTH Ha paccrosikne [. Hutb sapsxeHa paBHOMEDHO C JIHHEH-
Hoit nuotHoctbio A. [Tyctb Touka O — cs1el HUTH Ha IJIOCKOCTH.
HaiiTH NOBepXHOCTHYIO TJOTHOCTb HHAYUHPOBAHHOIO 3apsia
Ha TUIOCKOCTH!

a) B Touke O;

6) B SaBHCHMOCTH OT PacCTOSIHHSA 1 JIO TOUKH 0. ‘

3.61. ToHKOe NMpOBOJIOYHOE KOMbUO pajuyca R uMeeT 3a-
pan ¢. Konblo pacrosioxeHo napasiiesibHo NPOBOAAIIEH NJI0C-
kocTH Ha paccrosiuuy [ or nee. HafiTH noBepXHOCTHYIO ILIOT-
HOCTb HHAYUMPOBAHHOrO 3aps/a B TOUKe IJIOCKOCTH, pacno-
JIOKEHHOH CHMMETDHUYHO OTHOCHTEJLHO KOJbLA. )

3.62. HailTH NOTEHHHAJ HE3aPSIKEHHOH NPOBOUAWEH che-
PHI, BHE KOTOPOil Ha paccTossHuH =30 cM OT €€ LIeHTPA HAXOLHT-
ca Toueurrllt sapsiy ¢=0,50 mMxK.

3.63. Toueusnnili sapax ¢=3,4 nKn HaxGEHTCA Ha paccros-
nuu r=2,5 cM or nenTpa O He3apsHIKEHHOro CepHIecKoro cnos
TPCBOAHKKA, Pajdychl Kotoporo R,=5,0 cM u R;=8,0 cm.
Haittn norenuuan B Touke O. .

3.64. CucreMa COCTOHT M3 JBYX KOHIEHTPHYECKHX NPOBOAS-
mux chep, NpAYeM Ha BHyTpeHHe#h cpepe paguyca a HaXOUTCA
TONOKHTENBHEI 3apak §;. Kakoit 3apsl ¢y CIERAYET NIOMECTHTD
Ha BHemwHiol0 cepy paauyca b, uTOOH IOTEHHHAN BHYTpPEHHEH
cheprr okasancs papHbIM Hymo? Kak GysieT 3aBHCETb NPH 3TOM
NOTEHUHaJ OT PAcCTOsHMs r JO LeHTpa cucremu? HsoGpasuthb
nprMepHBIfi TPadHK STOH 3aBHCHMOCTH.

3.65. Yernipe Gonbluyue MeTa/NiHYeCKHe MJIACTHHBL pacno-
JOXKeHH Ha manoM paccrosrud d Apyr or apyra (puc. 3.11).

Kpaiisiue NAaCTHEBl COEAMHEHBI TNPOBOZHHKOM, a HA BHYyT-
peHHHE [UIACTHHBI T[OA2HA pAa3HOCTb MOTEHUHANOB Ag.
Haiitu: '

a) HaNpsKEHHOCTb SVIEKTPUYECKOro NOJs MEXAY NJIacTH-
HaMmH; ’ - :
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6) cymMmapHbii 3apsAA Ha €JUHHUY IIOIMAAH KaxAoH naa-
CTHHBL

3.66. Mexay mnacTHHAMH HAKOPOTKO 3aMKHYTOIO IJIOCKO-
FO KOHJEHCATOPA HAXOZHTCA METaJJIHYecKas NJacTHHA ¢ 3aps-
zom g (puc. 3.12). IlnacTuny nepemecTu/¥ Ha paccTosiHue [,

. 17 ,
( —3; (c—ma—,

Puc. 3.11 Puc. 3.12

Kako#t 3apsaf Ag npoies npH 3TOM {10 3aKGPAYUBAWLIEMY PO~
BOZHHKY? PaccrosHue MeXAy njacTHHaMH KOHIEHCaTopa pas-
Ho d. ,

3.67. [lpe mpoBoasiuue MIOCKOCTH [ ¥ 2 PaclONOXeHHl Ha
paccrosiauu [ Apyr or Apyra. Mexjay HHMH Ha PAcCTOSHHH X
OT TJIOCKOCTH ] HaxomuTcsa TodeuHsil 3apaj ¢. Haittu aapass,
HaBeieHHble HA KaxkJoi U3 IJIGCKOCTEH. ‘

3.68. Haiitn s/aeXTpHUYECKYIO CHJY, KOTOPYIO HCHBLITHIBAET
3apsj), NPHXOASAIMMICA HA €JHHHIY NOBEPXHOCTH NPOH3BOMb-
HOrO NPOBOAHHKA, B TOUKe, rie 6=46 M Ka/m?2,

3.69. Merannuueckuit mapuk paguyca R=1,5 cM ameer
sapan ¢=10 mxKa. Haiitn Moay/ip pe3y/ibTUDPYIOWEH CHJBb,
KoTOpas JeficTByeT Ha 3apsiji, PacloJOXEHHBIA HAa OAHOH no-
JIOBHHe LIapHKa.

3.70. Hesapsikenrbif npoBondwuii map paadyca R fo-
MECTH/IH BO BHEIIHee OJIHOPOJAHOE 3JIEXTPHYECKoe fnose, B pe-
3yJibTaTe Yero Ha MOBEPXHOCTH Liapa MOSBUJCH HHAYLHPOBaH-
HHH 3apsj C MOBePXHOCTHOH MNJOTHOCTBID O~=0g COS 4, rne
0, — nocrosHHas, & — nonspusit yroa. Haitu monysan pe-
3YJILTUPYIOWIEH 3MeKTPUYECKON CHJIB, KOTOpas AEACTBYeT Ha
BEChb HHAYLMPOBAHHHIA 3apsAj OIHOTO 3HaKa.

3.71. B Boie 3/eKTpHYECKoe IOJe HanpsiKeHHOCTH E=
=1,0 kB/cM co3/aeT NonsipU3auMIio, 3KBHBAJEHTHYIO NPABUJIb=
HOl OpPHEHTAIHH TOAbKO OfHOH H3 N Monexy.1. Haiitu N. dnexr-
pHUecKHil MOMEHT MONeKYJbl Boipl p==0,62-107% Ki-M.

3.72. Henonsipnass Mojexkyna c mosspusyemoctbio f Ha-
XOAMTCS Ha GOJIBIIOM PaccTOSHHM ! OT MOJIAPHOH MOJEKYJH
C 91eKTPHUeCKHM MoMeHToM p. HalTH Moxynb CHJIBI B3aHUMO-
JIeACTBHS 3THX MOJIEKYJI, €CJIH BEKTOp P OPHEHTHPOBAH BAO/D
npsivofl, npoxoAsuied yepes o6e MOJIEKY.JIBL.

3.73. Ha ocH TOHKOro PaBHOMEPHO 33PSMEHHOIO KOJbUA
pazuycoM R Haxoautcs HenoasipHas wmonekyna. Ha xakom
PacCTOSHUY X OT LEHTPA KONbUA MoAYb cuabl F, zeficTayrowed
Ha JaHHYIO0 MOJIEXYJY, ' :
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a) paBeH HyJuo; 6) HMeeT MaKCHMaJbHOE 3HayeHue?
aobpasuTth npuMepHbIA rpagHK 3aBUCHMOCTH F x).

3.74. ToueuHblil CTOPOHHHH 3apsij ¢ HaXoaHTCAd B HexTpe
jiapa W3 OJAHOPOAHOTO JHU3ICKTpHKA C NPOHH1IaeMOCTBIO €.

'Hatitu nosspusoBanHocTh P Kax GyHKUHIO palayC-BEKTOpa

-

OTHOCHTENLHO HEHTpa Iuapa, a TaKke CBA3aHHLIH sapag ¢
BHYTpH cdepri, paauyc KOTOpOH MeHblle pajuyca ruapa.

3.75. ToueuHbiil CTOPOHHHH 3apAA ¢ HAXOLMTCA B UeHTpe
IM3JEKTPHUECKOro 1apa pajuyca a ¢ MPOHHLIAEMOCTBIO €.
Hlap okpymen OGearpaHHUHBEIM EM3JEKTPHKOM C TpoiHuae-
MOCTBIO &,. HailTH NoBepXHOCTHYIO NVIOTHOCTD CBSi3aHHBIX 3apd-
OB Ha TPaHHUE Pas3ena STHX JHUSNEKTPHKOB.

3.76. [loka3aTb, YTO Ha rpahuue OAHOPOAHOrO JHIIEKTPHKA
C NPOBOJHHKOM NMOBEPXHOCTHAA [IOTHOCTH CBA3AHHBIX 3apAR0B
¢ =—0(e—1)/e, THE & — QUIEKTpRUCCKAs HPOHUILAEMOCTD,
0 — NOBEPXHOCTHAA NMIOTHOCTb 33apAA0E Ha RPOBOAHIKE:

3.77. TlpoBoaBUK npor3BOALHOE (GOPMH, umelomui 3apaa
g=2,5 MxKa, okpyxei OLHOPONHLM AUSACKTPUKOM € NpOHM-
naemocTbio 8==5,0 (puc. 3.13). Hafit# cyMMapHbie OBEPXHOCT-
HLle CBSIdAHHbIE 3apSABl Ha BHYTpeHHeH M HapyKHOH HOBEpX-

HOCTAX ELHU3EKTPHKA.

Puc. 3.13 Puc. 3.14

3.78. ORHOPORHBIA NMJIEKTPHK HMEET BHA cpepHYECKOTo
cios ¢ papiycaMu a U b, npruem a<b. H3o6pa3uth npuMepHne
rpa@uKu MOIY/AS HANDMKERHOCTH SJEKTPHYECKOrO noas I
§ NOTeHuMana @ Kak GyHKIHMA PacCTOARHA 7 OT UEHTPA CHCTE
ML, €CAH JHIEKTPHK HmeeT HOJIOXHTEILHEL CTOPOHHNA 3a-
pAl, PacTpeAcieHHbli PaBHOMEPHO:

a) no BHYTpEHHe# NOBEPXHOCTH C/10A; 6) no ofpeMy CaOf.

3.79. B6nuan Toukn A (puc. 3.14) rpannup pasiena crex-
10 — BaKyyM HanpsKEHHOCTb S/CKTPHUYECKOroO ilo/ia B BaKy-
yme E,=10,0 B/m, npuuem yroa Mexny pextopom Eg n HOp-
MANILIO 0 K Tpanuue paspena ¢,=30°. Haittu #anpsielnocTh E
nonsi B CTeKJe BOUIN3H TOYKH A, YToa o MEKLY BEKTOpamh En
n, a TaKKe MNOBEPXHOCTHYIO [IOTHOCTD CBA3ZHUBIX 3apsAsoB
B Touke A.
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3.80. Y nuiockoit 1noBepxHOCTH OJIHOPORHOIO JHU3JIEKTPHKa
€ NPOHHUAEMOCTBHIO & HANPSIKEHHOCTb 3/EKTPHYECKOTO oy
B rakyyme pasHa E,, npuuem Bektop E, cocrasiser yro 3
C HOpMa/bio K MOBEPXHOCTH AHd/IeKTPHKA (pHc. 3.15). Cunray

nosie BHYTPH H BHE AHAJIEKTPU-
/A Ka OLHOP OJIHBIM, HAHTH:
) /”—-3 [ a) moToK Bekropa E uepes
cdepy paauyca R ¢ ueHTpou uHa
NOBEPXHOCTH JH3/IEKTPHKA;

/ \ { r
7L v 1
/ Y/ 6) uApKyaAUHIO BeKTopa D
// € // no xourypy I mmunt I (cm.
{/, 7, puc. 3.15), mnockoctb Koropo-

Pue. 3.15 IO NeprneHAHKYAAPHA K 0BEepX-

2 HOCTH IH3JIEKTPHKA H Napaj-

, NebHA BeKTO E,.

3.81. beckoHeuHo Gonblian MIacTHHA K3 Ic))ilmo;;'olmoro JAu-
3NEKTPHKA C NPOHHUAEMOCTbIO € 3apsKeHa DPABHOMEPHO CTO-
POHHHM 3apsIIOM C 06BEMHOR MIIOTHOCTBIO P, TosmmuHa naacru-
Hel 2d. Hafitu:

a) MOAy/b HANPAXKEHHOCTH 3JAEKTPHYECKOrO NOJIS M NOTEH-
uHan Kak GyHKUMH paccTosnus I OT cepelHHbl MIacTHH (mo-
TeHUMAN B CepefiHHe MJIACTHHbl [OMOMHTH DABHBIM HYJIK);
B3AB OCb X NEPUEHIUKYJIAPHO K IIACTHHE,: H306Pa3uTh np.n:
x;cz;;)ﬂ.ue rpapuKH 3aBucHMOcTeit NpoeKuuH E.(x) U noTeHuuana

1
: 6) NOBEPXHOCTHYI0O H OOBLEMHYIO [JIOTHOCTH CBA3aHHOrO
3apsna, '

: 3282' Cropounue 3apsjsl paBHOMEPHO pacnpejieieHsl ¢ 06b-
€MHOH MIOTHOCTBIO p=>0 o Imapy paauyca R U3 OnHOPOZHOTO
H30TPOIHOIO JH3AEKTPHKA ¢ HPOHUUaeMocThio e. Haiiru:

a) MOAY/Jb HANpPSIKEHHOCTH SJIEKTPHYECKOTO MOAA KaK
(yHKuHMIO paccTOsHUA 7 OT NEHTPa 1apa; H306Pa3nTL NpHUMep-
Hbie rpagukH saBHcuMocTelt E(r) u @(r);

6) O6BEMHYIO H NOBEPXHOCTHYIO NMJIOTHOCTH CBSI3aHHBIX 3a-
psnos. f

3.83. Kpyramii nusnexkTpuyeckufi AMcK pajuyca R H Toa-
IHHEL d NONAPHIOBAH Cramuyecku TaK, YT M0/ PH30BAHHOCTS
paBHas P,uncxo;xy OLHHAKOBa H BeKTOpP P JiexuT B ILIOCKOCTH
aucka, Hafitu nanpsixentocrs E 97eKTpHYeCKOro nojs B UeHT-
pe nHucka, ecan d<R.

38:1 Tlpn HEKOTOPAIX YC/IOBHSAX NONSAPUSOBAHHOCTD Gesrpa-
HHYHOH HE3aPAMKEHHOH MJIACTHHBI M3 AUANEKTPHKA UMEeT BHA
P=P,(1—x%d?, rne P,— BeKkTOp, nNepNeHAMKYJSDHLE K
MIAaCTHHE, X — PACCTOSAHHE OT CEepefHHBI IIACTHHEI, d ~—— ee
nonyromuxda. HafiTH HanpskeHHOCTb 3MEKTPHYECKOTO HOASA
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BHYTPH IJIACTHHEI H PA3HOCTh NMOTEHUHAIOB MEX]Y €¢ NoBepX-
HOCTSAIMH.

3.85. TlepBoHayanbHO NPOCTPAHCTBO MEXKAY OOK/IaJKaMH
NJICCKOTO KOHAEHCAaTopa 3amno/HEHO BO3AYXOM H HanpshxeH-
HOCTb NoJas B 3asope paBHa E,. 3arem nojoBHHY 3a30pa, Kak
nokasaHo Ha puc. 3.16, 3anONHA/IM OLHOPOAHBIM H30TPONHBEIM
JHANEKTPHKOM C TIPOHHUaeMOCTbio . Halitn Mo/ BEKTOpOB
E u D B ofeux vacrax 3asopa (f 4 2), ecid npH BBEICHHH JH-
2MEKTPHKA:

a) HanpsiKeHHe MeXJY OOKJaJKaMH He MeHAJOCH;

6) 3apaibl Ha OOGKJAaNKaX OCTaBajauCb HEH3MEHHBIMH.

7 Y/
77 A ! é/fé

Puc. 3.17

Puc. 3.16

3.86. Peumnth npempiayulylo 3ajadyy ¢ TeM OTIHYHEM, HTO
AHAJICKTPHKOM 3alOJHH/IM NOJIOBHHY 3a30pa, KaK NOKa3aHo Ha
puc. 3.17.

3.87. TostoBHHA NPOCTPaHCTBA MEXAY ABYMsA KOHUEHTpHYE-
CKMMH O6KnafkaMH cdepHuecKOro KOHJAEHCATopa 3anosiHeHa,
KaK TMoKa3aHo Ha puc. 3.18, ofHOPOAHBIM H30-
TPOMHLIM JM3/IEKTPHKOM € NPOHHLAEMOCTLIO
¢. 3apaa KoHjeHcaropa paped ¢. Haiitu
MOJlyJib BEKTOpPa HaNpsKEHHOCTH JJIeKTpHYec-
KOr0 noJfi Mexny oOKJajkaMH Kak ¢yHK-
IMI0 PACCTOSIHHSI 7 OT UEHTPa KPHBH3HBI
9THX OOKJAJOK.

3.88. JIpa OHHAKOBLIX HEGOMBIIHX OLHO-
KMEHHO 3apfAMCHHBIX INAPHKA TOABELIEHBI
Ha H30JMPYIOIIMX HHTAX DaBHOH MMUHBL K OfHOH TOUKe. -
TIpu sano/iHEHHH OKpYalowed cpefibl KEPOCHHOM yrox pac-
XOJKHAeHHS HuTeli He Hamenuics. Hafitu niorsocts MartepH-
ala LAapHKOB.

3.89. BHyTpH 1apa H3 ONHOPOAHONO H3OTPONHOTO AHAJIEKT-
pHKa ¢ nponxnaeMoctsio €==5,00 CO3MaHO ONHOPOAHOE SJIEKT-
pHueckoe noje HanpsikeHnroctd E=100 B/m. Paanyc wapa
R=3,0 cm. Halitn MakcHManbHy10 MOBEPXHOCTRYIO MUIOTHOCTD
CBSI3aHHLIX 3apAJ0B H NOJHEIA CBA3AHHBIA 3apAJ OAHOrO 3HaKa,

3.90. Toueunslit 3apsii ¢ HAXOAUTCA B BaKyyMe Ha paccros-
HHH [ OT NJIOCKOI NOBEPXHOCTH OJHOPOJAHOIO H30TPOINHOrO IH-
3MIEKTPHKA, 3aNONHSAIOUWIEr0 BCE MNOAYNPOCTPAHCTBO. ITponH-
1LaeMOCTh JIM3ICKTpHKa pabHa &, Haiitn:

Puc. 3.18

125




a) NOBEPXHOCTHYIO IIOTHOCTh CBSI3aHHBIX 3apAAOB Kak
GhYHKUHMIO PACCTOSIHHs F OT TOYEYHOrso 3apsifa ¢; pPaccMoTpers
cayuait [ - 0; ' :

6) cymMMapHBIA CBA3AHHLIA 3apsj HA HOBEDXHOCTH JH3NEKT-
pHKa.

3.91. Bocno/ib30BaBUIMCE YC/IOBHEM H pELICHHeM Hpeabily-
meH 3ajaud, HaHTH MOAY/b CHABI, AEHCTBYIOWIEH Ha 3apsii g
€O CTODOHbI CBA3AHHLIX 32PAKOB HA NOBEPXHOCTH RUBMEKTPHKA.
, 3.92. Toueunstit 3apsAA g HAXOIUTCA HA MJIOCKGCTH, OTAGAAID-
el Bakyym or 6e3rpaHHyHOro OJHOPOJHOTO H3OTPONHOTO AHd-
JIEKTPHKA € NMpOHHuaeMocTbio . Hafitn moaynu Bektopos D
# E ¥ noreHuMan ¢ Kaxk ¢yHKUHH PAcCTOSHHS r OT 3apsiia q.

3.93. HeGospluoli npoBOAAINMil IAPUK, HMEIOUWHI 3apsan 7,
HAXORMTCA B OJHODORHOM H30TPOIMHOM AHINEKTPHKE C MpOlH-
LIAEMOCTHIO € HA pacCTOAHHH / or Gearpanu4HONi NJIOCKOH rpa-
"HHIIB!, OTAeNAIONIeH AUINEKTPHK oT Bakyyma. Halitn nosepx-
HOCTHYIO fIIOTHOCTb CBSI3aHHBIX 3apsiioB HAa rpaHule NHIIEKT-
PHK — BaKyyM Kak (YHKUHIO PAacCTOsSiHUA r OT wapuka., Hc-
CIeI0OBaTh MOJYYeHHbI! pesyabTar upu {— 0.

3.94. IoaynpocTpaHCTBO, 3anOfHEHHOE ORHOPOLHLIM H3GC-
TPOTHBIM JUJIEKTPHKOM C NPOHHLAEMOCTLIO €, OrpPaHHYEHO
nposofsileil naockocTsio. Ha paccroanuu [ or atoit miockoctu
B JH3/IEKTPHKE HaXOZMTCA HeOOAbINOH MeTaNIHYecKHH Lapuk,
umMerolMi 3apsk ¢. HalTH n0BepXHOCTHYIO MJIOTHOCTH CBs3aH-
HHX 3apsJ0B Ha FPaHHue ¢ NPOBOAsULeH MIOCKOCThIO KaK hyHK-
LHIO PACCTOSHHA r OT 1IapHKA.

3.95, ITnacTuHKa TOMUHHLL /i H3 ORHOPOIHOIO CHIAMUYECKY
NOASIPH3OBAHHOIO JAM3JIEKTPHKA HAXONHTCH BHYTPH IIOCKOTO
KOHJeHCaTopa, OGKJaAKH KOTOPOro COeJMHEHBI Mexnay coboi
nposofHUKOM. [loasipH30OBaHHOCTH

JHa/exTpHKa paBHa P (puc. 3.19).
(V e 7l |4 Paccrosuue wexny oGKnaikamu
KoHaeHcaropa d. Hafith Bekro-
Puc. 3.19 pei E # D BHyTpH u BHe mjac-
THHBL, .

3.96, JlnMHHBIA AUIIEKTPHYECKHH UMAHHAD KPYIVOro ce-
YEHHA NOJNAPH3OBAH TAK, YTO BeKTop P=ar; rie & — nosoxH-
TeNbHAS NOCTOAHHAA, ¢ — paccToAnHe oT ocH. Haltn ofpem-
HYIO IUIOTHOCTS P’ CBSI3AHHBIX 3apsioB KaK (GYHKUHIO paccTos-
HHA 7 OT OCH,

- 3.97, JlusjeKTpHYECKHH uap WNOJSPH30BAH OAHOPOLHO H
crmariugecky. Ero noansipusobanHocTh paBHa P. Mwmes B Buny,
UTO mMax NONAPHIOBAHHBIA LIap MOMXKHO MPEJCTaBHTH KaK pe-
3YJBTAT MaJoro CABHTA BCEX MOJOMHTENbHBIX 3apsajoB Iu-
3NEKTPHKA OTHOCHTE/ILHO BCEX OTPHLATENBHLIX 3apAlOB,

a) HaiiTh HANpPSKEHHOCTb 3JEKTPHUECKOIO NOJA BHYTPH
1apa, .
6) moKasaTb, YTO TOJE BHE Iuapa ABJAETCA NOJeM Junond,

PACTIOJIOXKEHHOr0 B LEHTpe [apa, M NOTEHnHan NoMd (=
=por/dne,s, The Po — 31EKTPHUECKHH MOMEHT 1uapa, f —
paccTosiHHe OT €ro UeHTpa.
3.98. B ORHOpPOLHOE 3JIEKTPHUYECKOE IION€ HANpPSIKEHHOCTH
E, NOMECTIJH ORHOPONHEIA IH3JCKTPHYECKHR map. Tlpu stax
YCAOBHAX JHIJEKTPHK MOJAPHIYETCH OAHOPOAHO. Haittu na-
npaxentocTb E 3/1eKTpHYECKoro nojis BHYTPH 11apa M NOJIA-
pH30BaHHOCTb P IH3NEKTPHKA, POHHLAEMOCTb KOTOPOro pan-
Ha e. T1pu peieHiH BOCNONL30BATHCSA PE3yJ/IbTaTOM 33/1a4H 3.97.
3.99. DeckoHeuHO AJHHHBIH JU3NEKTPHYECKHH UMJARHAD
5 KDYTJIOTO CEYeHHs MOJAPU30BaH OAHOPOAHO M CTaTHUECKH,
NpHYEM NOJSPK30OBaHHOCTL P NepneniukyaspHa K OCH LH-
anEapa. HaliTh HanpsKeHHOCTb SJIEKTPHYECKOro novis B IH-
3JIEKTPHKE, ;
; 3.100. Jaunpmd HHAHHAD KPYIVIOTO CEYCHHSI H3 ORHOPOA-
t HOTO JM3NEKTPHKA . [IOMECTHAH B OJHOPOAHOE 3JIEKTPHUYECKOE
E ‘ novie ¢ RanpsxenHocTbio Eo. OCh UHIHEADA NeprieHHKYAapHa
i K BeKTOpY E,. [IpH 3THX YyCIOBHSX JHIEKTPHK NOJISPH3YETCA
j " OHOPORKO, BOCNO/Mb30BaBLIMCH PE3YILTATOM PEIUEHHS NPENbl-
Ayiie#i 3ajayd, HaHTH HanpKEHHOCTb SJIEKTPHUYECKOIO nouf
] BHYTPH LUJHHEPA M NOJAPH3OBAHHOCTD AMSNIEKTPHKE, NPOHH-
' acMoCTh KOTOpOTQ papHa. e.

3.3. NeKTPOEMKACTE, JHEPrus BJACKTPHUECKOro noas

@ EMKOCTE NJOCKOTO KOHAEHCATOpa: :
i C =ge¢S/d. (3.3a) .

@ Duepran BIaAMOJEHCTBHA CHCTEME TOUEUHBIX 3apANO0B:
i
W= E 994 (3.36)

@ TMonuas snenTpHYeCHas 3HEPTES CHCTEMB € HEDpEpHBHLHIM pac-
npeneneHHeM 3apsaa:

.
1. W=t S oo dV. (3.38)
l @ Tlonnas 57eKTpHUECKAn 3HEPIHA ABYX 3IaPAMEHHHX TeX In2
‘ W=W,;-+ Wz,+ Wiz ) (3.3r)
: rae Wiu Wy — cofcTaennbie sueprun Ted, Wig-—oBeprud B3anMOJEH-
cTBUA. .
@ Dueprys 3apamenHOro KOHJEHCATOpA: ,
W =ql2=q¢*2C=CU%/2, (3.3n)
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. OﬁbeMHaﬂ HNJAOTHOCTL 3HEPIHH SIEKTPHYECKOTO MOAA:
w=ED/2=ee,E2/2, (339

8.101, Haiith emxocts 1
3.101. 4pOBOI0 NPOBOJHHKA H
Ry=100 MM, OKPYKEHHOrO NPHJIEraloUUM K Hemy KOHI:Iae}lli iy
YeCKHM CJIOEM OXHOPOIHO : oI
aeckin POIHOTO JU3JIEKTPHKA C IPOHHLAEMOCThIO
—3,10; HapyXHbIM paguycoM R,=200 mm,
. . K ucrounnky c 3. a. ¢. =100 B nozgaousan no-
c noaegzn;no JBa BOBAYIIHBIX KOHJEHCATopa, KakKAHK eM-
oo}c{m =40 n®. 3areM OJMH H3 KOHIEHCATOPOB 3ANOJHHIM
AHOPOIHBIM AHSJIEKTPHKOM € MNpoHHuaemocthio 8=3,0. Bo
;x;?‘.:m;om%aa ymeubmunacr; HanpsiXeHHOCTh SJIEKTPHYECKOro
sroM KoHAeHcatope? Kaxkof
noma B, pe? Kaxoit sapsag npofiner uepes uc-
car&m& IpoctpaHcTBO MexXAY OGKIaAKAMH NJIOCKOT'0 KOHACH~
0pa 3aloJIHEHO NOCTENOBATENLHO ABYMA JUSJIEKTPHICCKHMH
::{no;mijI 1u2e TOJIIH HAMH d; U dy; ¥ ¢ NPOHHLACMOCTAMH &
e;. Ilromane kaxnoi obknagku pasHa S. Haiiru:
g)) €MKOCTbh KOHJAEHcaTopa;
AJIOTHOCTh O’ CBf3aHHLIX 3apsANOB Ha
rpandue pasgena
ggzﬁimgw;ecxnx CJIOEB, €CJIM HampsiKeHHe Ha Komxe?{cal:'ope
3JIEKTPHYECKOE MOMIe Hampa
paniio | passneHo or caost I K
o

3.104. 3asop Mex1y OGK/IajKaMH IIOCKOIO KOHAeHcatopa
3ano/iHed U30TPOMHBLIM AHIJEKTPHKOM, HPOHHIAEMOCTh & KO-
TOPOrO H3MEHSIETCH B NMEPUEHIHKYJAPHOM K OOK/JajgKaM Ha-
FI!.)II?)BHJ::;:HKHO ”"..He"é*wy 3aKOHY OT &; JIO &;, NPHUEM &£,>8;

axnoft obk/aagku S, paccrost )
[ Lnoia N ) HHe Mexay HumH d.

a) eMKOCTb KOHAEHcaTopa;

6) o0BeMHYIO IVIOTHOCTh CBAI3aHHBIX 3apAJioB KaK QyHKLHIO
€, eC/H 3apAj KoHAeHcaropa ¢ u mone E B Hem HanpasneHo
B CTOpOHY BO3pacTaHHA e.

3.1058 Haiit emkoctb cdepuuyeckoro KoHgeHcatopa, pa-
JHychbl OOKJIafiOK KOTOPOro PaBHHL a M b, npuuem a<Ch, eciu
MPOCTPAHCTBO MexXRY OOK/I3aIKaMH 3alOJIHEHO;

g) OLHODOIHBIM JHINEKTPHKOM C NPOHHIIAEMOCTHIO €]
paccloﬁx:;nempnxom, MPOHHLAEMOCTh KOTOPOTO 3aBHUCHT OT

A r DO LEHTpa KOHJZEHCaropa KaK €= e
CTOSIHHASA, P  e=aln &= no-
3.108. To ke, uro B nn i
.106. ) peAnIAyINedi 3ajade, HO KOHJEHCATO
URMHADpHYECKHH AnnHO# ! H-B nyHKTe (6) r — paccrosnue gg
OCH3C;I(;:TCMH. KpaesbiMu apekTamu npeHeGpeyb.,
- c. 7. Haﬁmuemxocrb cdepuyeckoro KoHjeHcaropa, pa-
YChl BHYTPEHHEH M BHELIHEH OOK/IAJOK KOTOPOTrO PaBsHBI @ H
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b, ecny MPOCTPAHCTBO MEMKAY OBKJIAKAMH 3aN0JHeHO Hanoso-
BUHY, KaK [OKa3aHO Ha pHC. 3.18, OfHOPOAHBIM JHINEKTPHAKOM
¢ NPOHHIAEMOCTBIO €.

3.108. Ilmnuuppryeckuii KOHAEHCATOP 3anoHed JByMA
IMTHEAPHYECKHMH CJIOAIMH TUI/EKTPHKOB C NPOHHIIAEMOCTAMH
g H €, DHyTpeHHHE PajyChl COCB DaBHLL COOTBETCTBEHHO
Ry u R>R:. MaKcHMAnbHO JOMYCTHUMAsi HaNpsKEHHOCTh
3NEKTPHUECKOTO MOMS AIA 3THX MHICKTPHKOB pasua E,, H
E,,. TIpi KaKoM COOTHOMICHHH MCXIY €, R u E, uanpsmxen-
HOCTH TIOJS MpH TOBBILUEHHH HANPSMEHHS ONHOBPEMEHHO AO-
CTHTHET 3HaYeHHA, COOTBETCTBYILIEro npoBoio TOro ¥ Apyroro
HH3JIEKTPHEA? .

3.109. Mmeercs ABYXCJIOHHBIA LHJIHHAPUYECKHH KOHJCHCA-
T0p, AAHHEIE KOTOPOro NMPHBEACHbI HA PHC. 3.20. ITpenenbube
3HAUEHUS HAMPSIKEHHOCTH SNEKTPHUECKOro N0, MpH KOTOPBIX
nactynaer npoGofi AAHHBIX AUIEKTPHKOB, DABHBL CoOTBET-
creesito E; B E,. Tlpd KakoM HanpsxeHdH
KoHgeHcarop GyAeT npoGHT, eClH e, R E <<
<&yRE?

3.110. [Ba AJAuHHBIX NpAMBIX [pOBOAA
¢ OJHMHAKOBHM pajuycoM ceueHHsd a pacro-
JIONKeHsl B BO3AyXe NapauiesbHO ApYr ApYy-
ry. PaccrosiHue MexAy HX OCAMH pasHO b.
Hafitu Bsaumuyio emkocts nposofos C, Ha :
eIMHHMLY MX LMHHbI NPH YCIOBHH b3>a. Bet- Puc. 3.20
uucruth Gy, ecan a=1,00 MM M b==b0 mMM.

3.111. JlMHHEH NPAMOA NMPOBOK PACHOJIONEH Napasl/ieihb-
HO Ge3rpaHuyHOfi NMPOBOASIEH NJIOCKOCTH. Papuyc ceyeHHd
Nposora @, PaccrOfHME MEXAY OChlo MPOBoia H NpOoBOAAUIEH
miockoceToio b, Halith B3auMHYIO. €MKOCTb 9TOf CHCTEMBHI Ha
eunHLy AJMUHS! NPOBOAR MpY YCIOBHU a<h.

3.112. Ha#iTd B3aHMHYIC €MKOCTh CHCTEMEI M3 ABYX OAHHA-
KOBLIX METATHUECKHX MAPHKOB PaTuyca a, PacCTOARKE MEKIY
LeHTpaMH KOTOphIX b, mpuuem b>a. CucreMa HAXOZUTCH B Of-
HODOJHOM JM3JIEKTPHKe C NPOHHLACMOCTHIO &,

3.113. OnpeliesiuTh B3aHMHYIO €MKOCTb CHCTEMbI, KoTOpas
COCTOMT H3 METaJJHUeCKOro IapHKa pafHyca a v GearpaHHYHOH
nposoasuiell NIOCKOCTH, orcToAnedl OT UeHTpa IJapHKa Ha pac-
cronuue [, ecan >a.

3.114, HaliTH eMKOCTb CHCTEMBI OIHHAKOBBIX KOHAEHCATOpOs
Mexny ToukamH A M B, Koropas Nokasana:

a) Ha pic. 3.21, a; 6) Ha puc. 3.21, 6.

3.115. Uersipe OAMHAKOBHE MCTA/IHYECKHE nJacTHHL pac-
NOJIOYKEHbL B BO3AYXE Ha paccTosnnd d=1,00 MM Apyr OT Apyra.
Tlnomazs Kamuoll MiacTHHH S =990 cm®. HaliTH eMKOCTb CHC-
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‘TeMbl MEXAY Toukami A W B, ecay n1acTHHH COeHHENE: TaK,
KaK NoKasaHo:

a) Ha puc. 3.22, q; 6) na puc. 3.22, 6.

3.116. Kounencatop emkoctn Cy=1,0 Mx® Brnepmupaer
Hanps:KeRne He Gosee U,=6,0 xB, & KOHIEHCATOp €MKOCTH

Lyl f@m

a) g}
Puc. 3.22

C;=2,0 Mx® — ne 6onee U,=4,0 kB, Kaxoe nanpsxenne

MOMET BHIAEDPIKATH CHCTEMAa M3 STHX KBYX KOHJEHCATOPOB DPH
HIOCJIEOBATCILHOM COE/MHEHNN?

3.117. B cxeme (puc. 3.23) naiity pasHOCTb. NOTEHURAJOB
ey Toukamu A H B, ecan 9.4.c. & =110 B 1 oTHOWCHHE eM-
Kocrelt C./C;=n=2,0.

I—sﬁIaﬁ— 5 'ﬁl—m—
[ &, G ) . . ,
T Te FF e

Pnc. 3.23 Puc. 3.24

3.118. Hairru eMKoCTh GECKOHERHOM LenH, KoTopan obpaso-
BaHa IOBTOPEHHEM OJHOTO H TOTO e 3BeHa, COCTOSUEerc W3
8 ABYX OL#HAKOBHIX KOHIEHCATOPOR, K&M-

HHHP“"‘ Ibilt emKocTH C (puc. 3.24).

3.119.B Hexompoﬁ LenH HMEeTCR YHac~

p,,c 325 ToKk AB, noka3annmii Ha puc. 3.25. 3.A.¢.°

: HerounHka € =10 B, eMKOCTH KOHJEHCRTO-

poB C,~—l 0 mMud, C,=2,0 Mxd B pasHOCTh NOTEHHHANOB

¢4 — 95=5,0 B. Haum HanpsyKeRHe Ha KaMJOM Xoujewnca-
TOpe.

3.120. B cxeme (puc. 3.26) mafTH pasHOCTh NOTEHRHANOB

MEXJY A€BOH H NpaBofi OOKJaAKaMR KaXJIOro KOBAEHCaTopa,
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8.121. Hairu sapan xaXJ0ro KoHAeHcaropa B uenn, nexa-
sagHoit Ha pHc. 3.26.
B V2 N
| & i
-[_'"—‘—1 S g
& &, —-4}—-0—-105 3
L—-{}-—] el
"R &

Puc. 3.26 ) Puc. 3.27

3.122, Onpénenuth pasHOCTb NOTEHUHANOB @, — g MEKIY
roukamM# A ¥ B cxemnl (puc. 3.27). Ilpn KakoM ycJ0BHH OHA
paBHa HYJo?

3.123. KoHpueHcatop €MKOCTH C,=1,0 Mk®, 3apsmeHHbli
B0 HanpsikeHHs U=110 B, nofknoyH/I4 napasiejibHo K KOH-
IaM CHCTEMBI H3 JIBYX IIOC/IEJOBATEJLHO COEJMHEHHEIX He3aps-
JEHHEIX KOHJEHCATOPOB, €MKOCTH KoTophix Cp=2,0 MK®
C,=3,0 Mmx®. Kakoi#t 3apsaa mporeueT NPH 3TOM IO COEAHHH-
TeJIbHBIM IPOBOLAM?

3.124. Kakue 3apsajp! NPOTEKYT NOCAe 3aMbikanua Kiwoya K
B cxeme (puc. 3.28) yepes cevenus I v 2 B HanpaBJIeHHAX, YKa-
SaHEBIX c*rpenxawu? B

r T"'_L g
N’

' > ‘ & l &

Pnc. 3.28 © © Puc. 3.29

3.125. B cxeme (puc. 3.29) 3.1.c. Kamnol Garapen & =60 B,
eMKOCTH KoHzeHcaTopoB C;=2,0 MK® u C,=3,0 Mx®. Haiitu
sapasl, KOTOphie NpOHAYT HOc/e 3aMblKaHHA KJoda K uepes

.ceueHHs | M 2 B HanpabB/JieHHAX, YKa3aHHHX CTPeJIKaMH.

3.126. Haiith pasHoCTh NOTEHUHANOB Q4 —— QPp MEKAY
Toukamu A U B cxemul (puc. 3.30).

5* : 13t




" 3.127. Onpenenuts noTeHnuan B Touke 1 cxemn (puc. 3.31),
nonaras noreHuuan Toukd O paBHEM Hymo. Hanucars no
aHanoruu (MCrnosib3yst CHMMETPHIO NOJyueHHOH dopmynrl) BH-
paenus st NOTEHIMANOB B Toukax 2 1 3.

4 3.1;28. Haiitn eMKocTh cxeMul (puc, 3.32) MEXAY ToukaMu
H B. ‘

i P P e O A B ¢
J | i l i
;..I._.{ F S | — Y ] S— ;-
L ' 4 a) y 4 4) 4 6) 9
Pue, 3.32 Puc. 3.33

3.129, OnpellenuTh CyMMapHYIO SHEPTHIO B3aHMOJAEHCTBHSA
TOYEYHBIX 3apPANOB, PACNOJOMEHHBIX B BepLIHHAX KBajfparaco
CTOpOHOH @ B CHCTEMaX, KOTOpHIE NOKa3aHbl Ha pHC. 3.33.

3.130. Hmeerca OecKoHeuHas npsMas LENOYKa Yepenyio-
IMXCA 3apanoB g ¥ —¢q. Paccrosinue MEXIY COCEIHHMH 3apsi-
Iami paBHo g. HaliTH sHeprmo B3auMOJEHCTBHA KaXJoro sa-
PSLa €O BCEMH OCTANLHEIMH. ' '

V kasauue Bocnonsaoparses pasnoxenteM In(l+a)
B psA no o. '

3.131. ToueuHnbiit sapsl) § HAaXOMMTCA Ha paccTosHMM [ or

GearpannyHoii npoBoAsiued niockocrd. Haifru:

a) sHepryi0 B3aHMOJIEACTBHS ITOrQ sapsja ¢ 3apffamH,
KHAYUYPOBAHHLIMH HA NJOCKOCTH;

6) coGCTBEHHYIO SHepruio 3apfilioB, MHAYUHPOBAaHHEIX Ha
BJIOCKOCTH.

3.132. Ilnockuil KOHAEHCATOp, NNIOMIAAL KAXK/IOH NJACTHHH
xotoporo S=200 ¢M? M paccTosiHHe Mexay HuMH d=5,0 mm,

NOMECTHNH BO BHeEWIHee OJIHOPORHOE 3JEKTPHYECKCEe ToJe C-

E=1,30 xB/cM, nepneHiuKy/aspHOe K [JIACTHHaM. 3aTeMm
NAACTHHH 3aMKHYJH TPOBOIZHHKOM, NOCJIE Yero NpOBOAHMK
y6pain H KoHieHcatop nepepepHysH Ha 180° Bokpyr ocw,
nepnesAHKYAAPHOA K HampaBieruio moas, Ha#itu copepiued-
HYIO MPH 9TOM paGoTy NPOTHB 3NEKTPHYECKHX CHIL.

3.133. Konzencarop emrocts C;=1,0 Mx®, npeapapuresnb-
Ho sapskenHnifl no Hanpsbxenua U=300 B, nogxmounsn na-
PaNNeNbha0 K HE3APSIKEHHOMY KOHJEHCATOpY eMKocTH Cy==
- =2,0 Mk®. Haittv npupaiueHHe 31eKTPHYCCKOH 3HEPTHH STOH
CHCTEMBI K MOMEHTY YCTAHOBJIEHHS paBHOBecHA. OOGbACHHTH
NOAYYEHHLI pe3yabTar, ‘ :
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3.134. Kakoe KOJHYECTBO . TEMJAa BLIAGAHTCA B UeNH
(puc. 3.34) nocsie nepexioueHHA Kuoua K H3 NONOKEHHA [
B NOJIOXeHHs 27

i =0 =%¢, X¢ ’ c_X
K ’_; 7

55} I.g;——{ &;

Puc. 3.34 Puc. 3.35

8.135. Kaxoe KoJuYyecTBO TenJa BBHIARIHTCA B UenH
(puc. 3.35) nocne nepexmoueHHA Kmoua K K2 mosoxeHHs [
B NOJIOXKeHHe 2P

3.136. Cucrema COCTOHT H3 JIBYX KOHUEHTPHYECKHX TOHKHX
MeTasHgecKux obosodeK ¢ paguycamu R;, R; H CGOTBETCT-
BYIOLUHMH 3apsiaMH ¢y H §a. HaliTH cOOCTBERHYIO 3IHEPTHIO
W; 1 W, xamaoii oSonoukH, sHepryio B3auMojeficteun W,
060J09eK H NOJHYIO JEKTPHYECKYIO 3Hepruo W cicTeMal.

3.137. 3apsax g pacupeneseH paBHOMEpHO N0 06beMy wapa
paguyca R. CuHTas RM3JEKTPHYECKYI NpOHUIAeMOcTb =1,
HafiTH:

a) cOGCTBEHHYIO 3JEKTPUYECKYIO 3HEPTHIO LIapa;

6) orHoenue sHepruu W, BHYTPH wiapa K aueprud W,

B OKDYXAIOWeM NPOCTPaHCTRe.

3.138. Toueunnii sapsax ¢=3,0 MKKJ1 HaxoauTcs B LEHTpe
LIAPOBOrO CJIGS H3 OJAHOPOJRHOTO JHINEKTPHKA C MPOHHIae-
mocThio £==3,0. BuyTpennuit paguyc cnoa =250 MM, BHeHH
b==500 mM. HafiTh 3jeKTpHHUECKYIO 3HEPrHio B JAHHOM CJoe.

3.139. Cdepuueckyio ofoouxy pagdyca R,;, paBHOMepHO
3apsMEHHYIO 3apaloM ¢, PaclHpH/H Jo pamuyca R, Haitu
paGoty, COBeplIeHHYIO NPH 3TOM SJEKTPHUYECKHMH CHJIaMH,

3.140. B uentpe chepHueckoit 06004KH, PABHOMEPHO 3apH-
WeHHol sapaaoM ¢=5,0 MKKJ1, pacnosioxeH TOYeHHIA 3apsaA
¢,=1,50 MxKn. Haiitn paboty s/eKTPHYECKHMX CHJ NpH pac-
HIEpeHuH OGOIOUKH — YBEIHUCHHH ee pajuyca oT Ry=50 mm
o R,=100 mm. ’ ,

3.141, Cdepuyeckasd 0060J0YKA 3aPAKEHA PABHOMEPHOC
MOBEPXHOCTHOH IJIOTHOCTBIO G. BOCNO/MB30BaBUIHCE 3aKOHOM
COXpaHEHHs SHEPrHH, HaATH MOAYJbL 3EKTPHYECKOH CHJ/IHL Ha
€JHHHLY NOBEPXHOCTH OBOJOYKH. .

3.142. Toueyuniii 3apsaf ¢ HaxoauTcs B ueHtpe O cpepuye-
CKOTC He3apsKeHHOTO NPOBOJALIErO CJIOS C Ma/IbiM OTBEPCTHEM
BlOJL pajuyca. BHyTpeHHHA ¥ BHEIUHHA PajHyChl CJIOS paBHBI
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cooTReTcTECHRO a ¥ b, Kakyio paGory HaZio COBepUiTh NPOTHB
3/EKTPHYECKUX CHJ, UTOCBE MEA/IEHHO NepeHecTH 3apax ¢
u3 ToYkH O Ha GEeCKOHEYHOCTH? '

3.143. Vimeerca naocKRil BO3RYILHEEA KOHIEHeaTop, ING-
mane kamzoil obkaanku Koroporo para S. Kakywo pabory
DNPOTHE 3JIEKTPHYECKHX CHJI HalO COBEPINHEL, ¥TOOH MEAVIERHO
YBEAHUHTD PACCTOSHHE MEMRY OOKNARKaMH OT X AO Xy €CVM
NpY 5TOM NOAREPMHBATD HEH3MEHHBIM!

&) 3apal KOBACHCATOPA ¢;

6) manpserwe Ra KoHueHcarope U?

3.144. BuyTtpn IJIOCKOTO KOHAGHCATOpa HAXOAMTCHA mapan-
nenbHas OoOKJIaAKaM IVIacTHHA, TOJIMHA KOTOPOH COCTaBJfer
7=0,60 paccrosnua mexay ofknapkamu. EMKoCTh KonKeHca-
Topa B oTCyTcTBHE naacThun: C=20 n®, Koniencarop cHavaxa
DOZKJIOUHIH K MCTOMBHKY NOCTOSIHHOTO Hanpsmenns U=
=200 B, 3areM OTRMOUBIM § [OCIE 3TOTO: MEJIICHHO HIBRGKAH
‘ARaCTUMY M3 sasopa. Haliru pabory, coBeplueHByio RpOTHB
SNEKTPHUECKEX CHJ IPH K3BACYCHHM ILIaCTHHEL, €Chs onal

a) MerananwecKkasn; 6) CTeKNsHHasd.

3.445. Iinocknilt KORREHCATOP, PAcCTOsHHEe MEMRY INIaCTH-
nami Kotoporo d=1,0 MM, ONYCTHAH B FOPH3ICHTAALHOM HOJC-
JEHRM B BOAY, KOTOPAs WENHKOM 3amonbuaa ero. JareM KoB-
JEHCATOp NCAKHCHHAN K HCTOYHUKY NOCTOAHHOPO HANpseHun
U==500 B. Haiity npmpomenue AapieHHS BOJH B NoHgeHca-
Tope. :

3.146. Tlnockuil KORASHCATOP PAacHONOMEH FOpHIOHTARLHO
TaKM, YTO OfMa €ro NJACTHHA HAXOLKICH HAJ MNGBEPXROCTHIO
MHIKOCTH, APYTas — [OA €€ DOBepXHOCTbio:. JlisaexTphue-
€Kad NPOHKEIAEMOCTb ¥MAKOCTH &, €8 MIoTHOCTE . Ha kakyio
BLICOTY NOGAEWMETCS YPOECHB MEAKOCTH B KOHAGHCATOpE DOCAS
coofienusa €ro NJACTHHAM 3apaja ¢ NOBEPXHOCTHOH IVIOT-
HOCTBIO @7
" 3.147. B nmanBIpHYECKHH KOHACHCATOD RBOAAT AAWHERIR
HHJAHBEPHYECKH CNOil BHSTIEXTPUKA C DPOHULACMOLTHO &,
: SANONHMICIINE NPaKTHYeCK® BeCch 3330p
mexpy ofknankavu. Cpenmnii paguye of-
Enanok R, sasop Mexay BuMu d, npHueM
d<R. OOCxnangK¥ KOHAEHCATOPA NOAKINO-
9eHBl K WCTOYHHRY ROCTOSHHOTO: Manps-
menus U. Heolitw Monyss ajexTpueecHoR

Puc. 3.36 C€HALL, BTATHBAONIER AUINEKTPHE B KO-

LeHcarTop.

3.148, KongeHcarop COCTOHT 3 ABYX HENORBHMKMEIX MIac-
THE, HMEIOWMX GOpMY DOJIYRpyra paguyca R, H pacnosoxesn-
HOH MEXNEY BUMH ROLBIXEACH NRACTHHH H3 JHIREKIPUHA O
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NPOHALAEMOCTHIO €, KOTOP2sl MOMKET CBOGOAHGC HOBOPAYHBATHCH

gokpyr ocu O (puc. 3.36). TosuuHa NOXBIKHOA NJIACTHHEL d,

YTO TIPAKTHUECKH DaBHO PAcCTOSHHIO MKy HeNmOABHKHBIMHU
macruami. Komnpencarop NOAZEPHMBAIOT NPH NOCTORHHOM
panpsixesud U. HafiTH MOLy/Jb MOMEHTa CHJ OTHOCHTEBHO
ocy O, JeACTBYIOIINX HA MOABHXHYIO MJIACTHHY B MOJOXEHHH,

'[IOKa3aHHOM Ha PHCYHKe,

3.4. DaexTpHUECKHA TOK

® 3akon OMa A1S HEONHOPOZHOIO Y4acTKa - LelH:
‘ I=Us/R=(9i~93-+&12)/R, (3.42)

. rae Ujg~najerne HanpsxeH:sS Ha JaHHOM y4acTKe.

© 3akon Oma B aubdepenuuansuoi dopwe: v ‘
j=0(E-E¥), , (3.46)
rae E*— HanpseHHOCTE HOJS CTOPOHHHX CHJ.
@ Ulpasuna Kupxroda:

S 1=0, FIxRe=0En (3.48)
€ MouHecTs ToKa P H TenjioBas MOUWHOCTB Q:
P=Ul=(p1— 2+ &12) I, Q=RI2 (3.4r)

@ YaenbHam MOwHOCTL ToKa Py, M ylenbHas TENNOBAA MOULHOCTH
T0Ka Q!

Pyp=](E+E¥, Aan=pig. ~ . (3.40)
@ [lioTHOCTL TOKAa B Meranne: .
j=enu, ) (3.4¢)

TRe U— CPEeRHAN CKOPOCTb HOCHTeNdedl. -
@ Uncio HOHOB, PeKOMOHHHDPYIOUHX 33 €IHHHUY BPEMEHH B elH-
Huue obbeMma rasa:
ny=rnd, (3.4:%)
rae r-—KoshpuuueRT pexoMGHHAUUH,

3.149, Jaununii paBHOMEPHO 3apAKEHHbIH N0 NOBEPXHOCTH
WUAHHAD pamuyca a=1,0 cM ABHKeTCS O cKopocThio v==10 M/c
BAOMb cBoell ocH. HanpsukeHHOCTb 3/IEKTPHYECKOrO I0/s He-
TIOCPeNICTBEHHO Y noBepxHOCTH nunnuapa E=0,9 kB/cM. Hai-
TH TOK, OGYCAOBJIEHHBIH MeXaHHYeCKHM [epPEeHOCOM 3apsja.

3.150. BoanywHbi IHJIHHADHYECKHH KOHAEHCATOD, NOA-
KAIOUCHHR K HCTOUHHKY Hanpsokenxs U=200 B, norpyxaior
B BEPTHKAJBHOM IOJIOKEHHH B COCYJl C AMCTH/UIHDOBAHHOH BO-
BOM O cKOpOCTHIO =50 MM/c. 3430p MexAy OOKJIaAKaMH KOH-
Zencaropa d=2,0 MM, CpelHMil pamHyc OOKJAJOK r=50 MM.
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Hmes B BuAy, ut0 d<r, HANTH TOK, TEXYIHH MO NOABOXSLHM
NPOBOAAM.

3.1581. Haiitn conpoTHBaeHre NPOBOJOYHOrO Kapkaca,

nMmetoinero qopmy Ky6a (puc. 3.37), npy BKJIOUEHHH €T0 B LENb
MEXRY TOUKaMH: :

a) 1—7; 6) 1—2; B) 1—3.
ConpoTHBJIeHHe KaxJaoro pe6pa Kapkaca paBHO K.

] 7
z £
y 2R 2R 2R 2R
8 R R I'4 R :qz
7 4 Bo ——
Puc. 3.37 Puc., 3.38

3.152. [1pu KakoM. conpoTHBaeEnH R, B uenouke (puc. 3.38)
CONpPOTHBACHHE MEXAY ToukamMH A M B He 3aBHCHMT OT uMCaa
figeeK? o

3.163. Ha puc. 3.39 nokasana GeckoneuHas uernb, o0paso-
BAKKan NOBTOPEHHEM OJHOTO M TOrO XK 3BeHa — CONpPOTHBJIE-
muit R,;=4,0 Om u R,==3,0 Om. Hafitn conporrenenue Mexy
Toukamu A n B,

8.154. Hmeerca GearpanuuHas NpPOBOJIOYHAS CETKA C KBaj-
parHuMH ayeiikamu (puc. 3.40). ConpoTHBJEHHE KaMxaoro npo-

Pue, 3.39 i Pue, 3.40

BOAHHKA MEXJIY COCEHHMH YyasiamH paBHo R,. Hafitn conpo-
THBAEHHe R 3TOH CeTKH MeXay Toukamu A u B.

Y k a3auue Bocnoib3oBaTbesl NPHHUMNAMHE CHMMET-
pHH H CYNepHosHLHH.

3.155. OpHoponnan cnaGo nMPoBOUAINASA CPeia C YAeALHBIM

CONPOTHBNECHHEM Q 3aN0JHAET NPOCTPAHCTBO MEXKAY IABYMSL:

KO2KCHaJIbHBIMH HJ€aNbHO NPOBOASIIHMH TOHKHMH LMJHHApa-
MH. Paznyckl LHAMBAPOB a K b, npuyeM a<Cb, JNHHA KamA0ro
unaupnpa I, TlpeneGperas xpaeemMu sdxpexramy, Hafity co-
NPOTHBJICHNE CPell MEXAY UHAHHApaMH,

136 '

8.156. Merannngeckuil map paguyca @ OKPYXeH KOHIICHT-
pHuecKofl TOHKOA MeTannHyecKolt obosouxolt papuyca b. Tlpo-
CTPAHCTBO MEXIY STHMH 3]€KTPOAAMH 3aTiOJIHEHO OJHOPORHOR
cn1a60 NPOBOAAMIER CPENOA ¢ YACJILHBLIM CONMpPOTHBJEHHEM 0.

. HaliTH cONPOTHB/IEHHE MEX3/EKTPOJHOro npomexyrka. Pac-

CMOTpPETb TaKKe cayvalf b —» oo,

3.157. TIpocTpaHCTBO MeXAY ABYMS TNPOBOAALUMH KOH-
LEHTPHUYECKHMH chepaMH, paiMychl KOTOPHX a u b (a<<b), 3a-
NOJHEHO OJAHOPORHON caalo npopBopamedt cpenoii. EmxocTdb
Tako#i cHcremnl paBHa C. Hafti yzenbHoe cONpOTHBICHHE
cpenpl, €CciH PasHOCTb NMOTEHUHANIOB MeXAy chepamH, OTKJIO-
YeHHLIMH OT BHEIIHEro HanpsKeHWsl, YMEHbILaercs B 11 pas
sa Bpems Af.

3.158. JIBa MerannHYecKUX lIapHKa OAHHAKOBOTO pajiuyca
a HaXOAATCA B ORHOPOAHOA cnaGo NPOBOAMNEH cpeje ¢ YHAeIbs
HeiM conporuBaeHueM p. Halith conpoTusieHue cpenl MeXAY
IIapUKaMH TIPH YCOBHH, YTO PAcCTORHHE MEXKAY HHMH 3Haud-
TesibHO Goubllie a.

3.159. Mera/yiHuyecKHif IIApHK paguyca a HaXoJMTCA Ha

- paccrosiiiu I OT Ge3arpaHHYHOA HAeANLHO NPOBOJALIEH Mioc-

kocTH. TIpocTpaHCTBO BOKPYT HIAapHKa 3anO/IHEHO OAHOPOAHOH
ciabo NpOBOAAIIEH CPeoll ¢ YHACNbHHM CONpPOTHBICHHEM .
Haiith mas cayuasa ekl

a) NJIOTHOCTb TOKA Y NPOBOAAUIEH MJIOCKOCTH Kak ¢y HKUHIO
PaCcCTOSIHHA 7 OT IIapHKa, €CJIH PasHOCTh NOTEHNIHANOB MEXAY
IIapHKOM M IJIOCKOCThIO paBHa U;

6) ConpoTHRIEHHE cpeAsl MEeXAY IWAPHKOM H ILIOCKO-
CTLHIO.

3.160, [Ipa nAMHHLIX RapaJyieNbHBIX NPoBOJA HAXOAATCS
B ¢iaGo NpOBOAsLEH CPeAe ¢ YHeJNbHBIM CONPOTHBJICHHEM p.
Paccrosinie MeXAY OCAMH NPOBOJOB I, paaMyc CEUeHHs KaXk-
Joro npoeofa a. Haitth ana caydas a<l:

a) MJIOTHOCTb TOKa B TOUKe, PaBHOYAANEHHON OT Ocedt Mmpo-
BOJOB Ha PacCTOAHHE r, €CJM PAsHOCTb NOTEHUHANOB MEXLY
nposonamu papHa U;

6) COnpoTHBJEHHE CPEAbl Ha €AHHMLY IJIMHb NPOBOJOB.

3.161, 3asop mexay o6KNaJKaMH IJIOCKOIO KOHAeHcaropa
3afONHEH  CTEKJIOM € YACHbHHIM  CONPOTHBJCHHEM p=
=100 TOM-M. EMKocTb KorzieHcatopa C=4,0 n®d. Haiiti ToxK
yTeuKH uepe3 KOHJEHCATOp InpH TNojaue Ha Hero Hanps-
wxenns U=2,0 kB.

3.162. JlBa npOBOAHHKA TNPOHSBOAbHOM (OPMBI HAXOAATCH
B GesrpaHHyHOM OHOPOAHOH c/1a0o NPOBOAsAWIENA Cpefe ¢ YAeab-
HbHIM CONPOTHBJICHHEM P B JAUI/ICKTPHUECKOH NPOHHIIZEMOCTDIO
e. Hafitn suauenne npoussefenHa RC Ana NaHHOA CHCTEMBI,
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rae R — coupoTrHBAeHHE cpelbl MeXAY NpoBopHukaMi, C —
B3aUMHAs €MKOCTb MPOBOAHMKOB MPH HAJHYMH CPEAbl.

3.163. TIpoBOAHHK C YAE]bHHIM CONPOTHB/ICHUEM P IPaHH-
YHT C AH3JEKTPHKOM NpOHHIaeMocTH €. B Touke A’y nosepx-
HOCTH TIPOBOJHHKA 3JIeKTpHYecKas HHIYKuus pasHa D, npu-
yeM BeKTOp D HampaBssieH oT NpOBOAHHKA M COCTaBJseT yroJ o
C_ HOpManbio K NOBepXHOCTH. HalTH noBepXHOCTHYIO nJIOT-
HOCTb 3apAJioB HAa NPOBOAHHKE BOJMH3H TOYKH A H IJIOTHOCTH
TOKa B IPOBOZHWKe BOJH3H 3TO# TOUKH.

3.164. 3asop MexIy NJACTHHAMHM NJOCKOrO KOHAEHCaTopa
3a110/THEH HEOJHOPOAHOH c¢JlaGo NpoBoAsuied cpenoi, yaeabe
Haf NPOBOAHMOCTb KOTODOH H3MeHAeTcsi B HalpaBJeHHH, mep-
MeHAHKYNIAPHOM K NJacTHHaM, [0 JMHEHHOMY 3aKOHYy OT
0;=1,0 tCw/m 10 ¢,=2,0 nCv/M. ITnomaze Kaxao# niacri-
e §=230 cm?, mHpuHa sasopa d=2,0 mm. Haifite Tox uepes
KOHJlencaTtop NpH HanpsaxkeHud Ha mem U=300 B.

3.165. TTokasatp, YTO 3aKOH NPEIOMJIEHHA JHHHUHA MOCTOAH-

HOI0O TOKa Ha rpaHHie pasjesa JBYX NPOBOASIIHUX CPEX HMeeT
BHI {g a,/tg oy;=0,/0y, THE 0, H 0, — MPOBOAHMOCTH cpel,
Oy U 0 — YIVIBI MEeX]Y JHHHAMH TOKA H HOPMA/bIo K MOBepX-
HOCTH pasiena HNaHHHIX cpef.
" 3.166. [Ipa nuMIHHAPHYECKHX NPOBOJHHKA OXHHAKOBOIO
CeueHHSI, HO C PasHbIMH YJEJbHbIMH CONPOTHBJIEHHAMH Q==
=84 HOM-M H p,=50 HOM-M, OPHKATE TOPLUAMH IPYT K ApY-
ry. Haiity 3apsig Ha rpaHHue pasfiesia JaHHEIX NPOBOAHHKOB,
€C/IM B HaNmpaBJeHHH OT NPOBOAHHKA | K HPOBOAHHKY 2 Te-
ver 70k [=G50 A. .

3.167. 3asop Mexay oOK.1aikaMH MJIOCKOTO KOHJeHCATopa
3an0JiHeH N0CJAeA0BATE/ILHO ABYMS JUIJEKTPUUYECKHMH CJIOAMH
1 v 2 ToawsHHdon d; M d,, ¢ NIPOHHIIAEMOCTAMH €, U €4 H VAL/b-
HbIMU CONPOTHBJICHHSIMH P; H p,. KoHJeHcaTop HaxomuTcs nofm

NOCTOS HHBIM HallpsIXKeHHEM U, IIpHYEM 3JICKTPHYCCKOE fIoJie.

HanpassaeHo ot cjos [ K caoo 2. Halith 0 — noBepxHOCTHYIO
IJIOTHOCTL CTOPOHHHX 3apfJ0B HA rpaHHUE pa3fena JUNIEKT-
PHYECKHX CJIOEB H YCJIOBHe, IPH KOTOpoM 6==(, o
- 3.168. Mexxay nsacTHHaMH [ M 2 [JIOCKOrO KOHAEHcaTopa
HaXOAHTCA HeofHOpojHas cnabo npoBoasuwas cpexa. Ee
AH3JIEKTPHYECKAA NPOHHIIAEMOCTh H YAE/bHOE CONPOTHBJEHHE
H3MeHSAIOTCS OT 3HAYCHHUHN £,, O, ¥ NJIACTHHBL [ IO 3HayeHH#
€, P, ¥ mnacruhm 2. Kospencatop NoOiKJIOYeH K IOCTOSH-
HOMY ' HaNpsXXEHHIO, W Yepe3 HEro Teuer YCTAHOBHBIUMACH
ToK 7 or maactuHbl [ X naactuHe 2, HafiTh cyMMapH&It CTOpOH-
HHA 3apfj)’ B AaHHOH cpeje. 2

" 3.169. [lnuHHBIA NPOBOZHHK KPYIJIOrO CeueHHs pajuyca a
clesiaH M3 MarepHana, YJe/JbHOE CONpPOTHBJEHHE KOTOpPOro
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33BHUCHT TOJbKO OT PAaccTOAHHA r B0 COCH NPOBOZXHHKA O 3a-

KOHy p=0/r?, THe o — nocrosHHas. Haitu:
a) CONMpPOTHBJICHHE EIMHHUbI JJIHHBI TAKOro NPOBOAHHKA]
6) HanpsIKEHHOCThL NIEKTPHYECKOro moJid B NPOBOAHHKE,

.npu Kotopoil mo Hemy Gyfer nporexkars ToK /.

3.170. Kounaencarop emkocty C=400 nd NOAKMOUHIH
yepe3 conporusyenne R=650 OM K MCTOUHHKY NOCTORHOIO
panpskenun U, Uepes CKOABKO BpeMeHM Hanpsikenue Ha

-KoHpieHcarope craner U=0,90 Uy?

3.171. KoHpmeHcarop, sano/fHeHHLi JAHI/IEKTPHKOM C Tmpo-
BHLAEMOCTBIO 8=2,]1, Tepser 3a BpeMs v=3,0 MUl NONOBUHY
coofueHHoro emy 3apsaza. Cuuras, 4TO yTedka 3apsja
APOHCXOAHT TOJMBKO UEPE3 JHSJEKTPHUYECKYW DPOKIGAKY,
pafiT e8 yHeNbHOE CONpOTURNEHMHE.

3.172. llenn COCTOMT M3 HCTOMHHKA NOCTOSHHOH 3.4.C. &
H N0C/6NI0BATENLHO MOAKMICUEHHBIX K HeMy conpothBieHHs R
u KoufeHcaropa emroctd C. BHyTpennee conporusaeHue
HCTOUHHKA npeHeOpexuMo Mano, B Moment =0 emKocTb KOH-
Zencaropa 6nicTpo (cKauykoM) yMEHbIIMAH B 1 pas. Haiiti Tok
B Lend Kaxk ¢yHKuMio Bpemenu f.

8.178. Asnepmerp M BONLTMETP NOXKJIOUMJH NOCREA0BaE-
TeneHO K Gatapee ¢ 9.Ac &=6,0 B. Ecau napanneanno
BONLTMETPY NORKMICUHTH HEKCTOPOE CONpPOTHBJAGHHE, TO N0~
Ka3aHHe BOJbTMETpa yMeHbluaercd B =2,0
pa3a, a NOKasaHHe aMNEpMETPa BO CTOMIb- Ry &

KO e pa3 yBequuuBaerca. Ha#itH noka-

3aHHe BOJBTMETpPA MOCJE NOAKJIOYEHHS f e R 2

COnpOTHBAEHHA. 2 2 v
3.174. Hajitu pasHoCTb ROTEHUHANOB

Qr—@, MEKAY Toukamm [ ¥ 2 CXeMbl Pue. 3.41

(puc. 3.41), ecim R, =10 Om, R;=20 On,
é,=5 B-u §,=2,0 B. Buyrpennue cOnpoTHBJEHHS HCTOY-
HHKOB TOKa NpPeHeCPEKHMO Malbl.

3.175. Jima nocnefoBaresbHO COSAMHEHHBIX CAMHAKOBBLIX
HCTOYHMKA 3.1.C. HMMEOT pasiHunble BHYTPEHHHE CONpPOTHB-
aeHnas Ry u R, npuyeM R,>>R,. Haiitu BHeunee CONMPOTHB-

Jgenue R, npH KOTOpOM PasHOCTb NOTeH-
""i, LIMANOB Ha KJAEMMAax ORHOIO H3 MCTOYHH-
‘(—g k0B (KAaKOro HMEHHO?) paBha HYJo.
_[ /(l 3.176. HcTouHHKHM TOKa C PasyiiyHbIMH
JXX’ MX BHyTpeunuM conportuienaaM: € =aR,
\l rae o — nocrosuuasn. ConporuBaeHie npo-
Pue. 3.42 - BojoB npeneGpexumo mano, Haitru:

5.1.C. COEBMHEHHl, KAaK MOKa3aHO Ha pHC. -
7 3.42. 3.4.€. KCTGUHMKOB NIPONCPUHOHENbHBL
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a) TOK B HENH;

6) pasHOCTH MOTEHUHMAJIOB MEXIy ToukamH A H B.

3.177, Pesucrop ¢ CcONMpOTHBACHHEM R M HeluHeHHOe CO-
NpOTHBJEHHe, BOMBT-aMIIEPHAS  XaPAKTEPHCTHKA KOTOPOTO
umeer pug U= —aVI rie a — MNOCTOSIHHASA, COeNHHEHH I0C/IeA0-
BaTe/bHO H HOJKJIOYEHH K ucroquxy Hanpsxenua U,,
Ha#itu TOK B uenu.

3.178. Ha puc. 3.43 nokasara BosbT-amliepHas Xapakre-
PHCTHKA paspsilHOrO mpoMexyTka AyroBoro paspsaga. Hafitu
MaKCHMA/ILHOE CONPOTHBJEGHHE pEe3HCTOpa, COSAMHEHHOro Mo-
celicBaTeNbHO ¢ AYrofl, NpH KOTOPOM Ayra emie 6YAeT ropers,
eCJH 3Ty CHCTeMY NOAK/IOUHTH K HanpsukesHioo U,=85 B

8

ol
70-\ '}—c::}——-
-\

N "8 c
N e
I :
50t 1 i . 5 ,Q
6 5 0 IA T W
Puc. 3.43 Puc. 3.44

3.179. B cxeme (puc. 3.44) &,=1,0 B, £.=2,5 B, R,=
=10 O™, Ry=20 OM. BHyTpeHHHe CONPOTHB/ICHUS HCTOUHHKOB
npeﬂeépemmo mansl. Hafita passocts NOTEHUHANOB P4—Q p
MexJy obKnazkamMH KoszeHcaropa C.

3.180. B cxeme (puc. 3.45) &=5,0 B, R;=4,0 Om, R,=
==6,0 OM. BHyTpeHHee conporubJ/ende ycrouHnka R=0,10 Oum.
HaiiTd Tokd, TeKyluHe yepe3 CONPOTHBIEHHS R; H R,.

olUpo

I
e kEq

4 —{ 3}
Puc. 3.45 Puc. 3.46

3.18}, Ha puc. 3.46 nokasana cxeMa NOTEHIHOMETpA, C [iC-
MOLIbI0 KOTOPOrO MOXKHO MeHsTh HanpsukenHe U, moaaBaemoe
Ha HeKoTOphif npuGop ¢ conporusienHem R. lloreHuuomerp
HMeer AauHY [, CONpOTHBJIEHHe R, H HAXOAHTCH MOX HanpsKe-

140

nuem U,. Halitn nanpsuxenne U xak (yHKUHMIO zumﬂu X
Hcenenosath  OTAENbHO cayvallh RISR,. ‘

3.182. Haiitn 3.1.c. 1 BHYTPEHHee CONPOTHBJEHHE HCTOU-
HHKa, SKBHBAJIEHTHOrO ABYM TapaJjijieJIbHO COEHHEHHBIM 9Jie-
MeHTaM ¢ 35.4.C. &; H &3 H BHYTPEHHUMH CONPOTHBJICHHAMH
Ry 1 R,

3.183. Hafitn 3naueHne v Hanmpas/ieHHe TOKa uepe3 conpo-
tuBieHHe R B cxeme (puc. 3.47), ecmn &;=1,6 B, §,=3,7 B,
R,=10 Om, R;=20 Om 1 R=5,0 Om. BuyTpeHunune conpoTus-
JIEHHl HCTOYHHKOB TOKa MNpPEHEGPEKHUMO MaJibl. :

A - 'fz_‘ 6 &
—-@4 .7 . 4 & :2 3
Puc. 3.47 Puc. 3.48

3.184. B cxeme (puc. 3.48) &:=1,5B, §,=2,0 B, &;=
=26 B, Ry=10 O™, R,=20 Om, R;=30 OM. BHyTpennne
CONMpPOTHBJEHHA HCTOYHHKOB npeHeGpexxumo Maabl. Haiita:

a) TOK uepes CONPOTHBJAEHHE R;;

6) pasHOCTb NOTERLHANOB Q4 —@ 5 MEXAY Toukamu A u B.

3.185. Haiith TOK uepes conporusnenHe R B cxeme (pHc.
3.49). BHyTpeHHHE CONMpPOTHBJIEHHS HCTOYHHKOB npeHedpe-
JHMO MaJbl.

Puc. 3.49 Prc. 3.50

3.186. HaliTH pa3sHOCTL NOTEHLHANOB Q4~—Q p MEXIY 06-
KJagkamH KoHZeHcaropa C cxemm (pue. 3.50), ecin &,=
=40 B, &,=1,0 B, R,=10 OM, R;=20 Om, R;=30 Om.
BHyTpeHHHe CONpPOTHBACHHA  HCTOYHHKOD npeﬂeépemnmo
MaJbl, ~ :
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© 3.187. Hafiti TOK uepe3 CONpOTHBJeHHe Ry yuacTka uem
(puc. 3.51), ecm R; =10 Om, R,=20 OM, R;=30 Om u nores-
umanbl Touek I, 2, 3 pasmul =10 B, cp,-—s B, q;,._s B.

Puc. 3.51 ' " Puc. 3.52

3.188. Mexxny Toukamu A u B nemu (puc. 3.52) mozmnep-
kuBaor Hanpsikenue U=20 B. Hafitu ToK u ero Hanmpabse-
H#e B yuactke CD, ecin R=5,0 Om.

8.189. B cxeme (pnc 3.53) HaliTn conporuB/eHHe Mequy
toukamu A H B, ecin R==100 OM u r=>50,0 Om.

Puc. 3.53 . Puc. 3.54

3.190. HailTH 3SaBHCHMOCTb OT BpEMEHH HanpsXKeHHA Ha
koHzetcarope C (puc. 3.54) nocne 3ampikaHus B MOMeHT (=0
gaoua K.

-3.191. CxoJabKo Tenaa BbACJHTCH B CHHpaJH C CONpPOTHB-
JieHHEeM R 76 OM n1pH NPOXOXKJEHHH dYepe3 Hee KOJHYeCTBa
anekrpuyectBa ¢=100 K, ecau Tok
B CNHpaJH:

-a) paBHOMepHO YObiBal JIo Hme
° B teueHne Af=50¢;

6) MOHOTOHHO YOLIBaJd JIO Hym
Puc. 3.55 TaK, 4To uyepes Kaxaple Afi=2,0 o
OH yMeHbLIaJCs BJBOE?

3.192. K uc'rormuxy NOCTOSTHHOT'O TOKa € BHYTPEHHHM
COMpOTHBJIEHUEM R, NOAKJIOUUIY TPH OZHHAKOBEIX CONpPOTHB-
nenus R, coelHMHEHHBIX Mexay cobGofi, Kak NoKasaHo Ha
puc. 3.55. Ilpn KakoM 3HaueHHH R TeIOBas MOMIHOCTH, BHI-
JiensieMasi Ha 3TOM yuacrke, OyJeT MakeHMajbHa?

3.193. YG6enurbes, 4TO pacnpeieieHHe TOKa B mapad-
JIEIbHO COeJAHHEHHBIX CONpPOTHBJAEHHAX Ry H R; COOTBETCT-
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‘])A

BYET MHHUMYMY BBIACASEMOH Ha 3TOM Y4aCTKe TEIVIOBOH MOLL~
HOCTH.

3.194. Axkymyastop ¢ 3.A.c. §=2,6 B, 3aMrHYTHI Ha
BHELIIHEE CconpoTHBaeHue, Aaer Tok [==1,0 A, [lpn stom pas-
HOCTh NOTEHIHANOB MEXAY MNOMIOCaMH akkymyaaropa Us==
=2,0 B. Hafitu TenyoBy1o MOMHOCT, BHIIE/ISAEMYIO B AKKyMY~
JISITOP@, H MOIHOCTb, KOTOPYIO PAa3BHBAIOT B HEM 3J€KTPHUEC-
KHe CHUIHL

3.195, Sn1eKTPOMOTOP NMOCTOSSHHOIO TOKA NOAKJIOYHIN K Ha-
npsokennio U, ConporuBnenne oOGMOTKH sKops paBHo R.
flpn xakom sHayeHHH TOKa wvepes OOMOTKY mosie3Has MOIl-
HOCTb MoOTOpa OyJeT MakcHMannHof? Yemy ona pasra? Kaxos
NpH 3TOM K.IILA. MOTOp&?

3.196. Ha ckonbKO NpOHEHTOB YMEHbIUHJICA RHAMETP HHUTH
HaKaJa BOJEACTBHE HCNApEHHsA, €CaH A NOAAEpXKanud
npexuefl TeMnepaTypH NPHULIOCh IOBHICHTL Hanpaxenue
Ha n=1,0%? Cunrath, YTO TENVIOOTAAYA HUTH B OKPYXKaiomee
OpOCTPAHCTHO INPONOPLHORANbHA INJIOMAAH €€ NOBEPXHOCTH.

3.197. Mimeercd NMPOBONHHK, Y KOTOPOTO H3BECTHH CONPO-
ThBACHNE R, He 3aBHCHINES OT TeMneparypl, H ofinzd Tenio-
emxocth C. B Moment (=0 €ro NOAKMCYHIA K NOCTOSHHOMY
nanpamenwio U, Halitu 2aBHCEMOCTD OT BpEMEHH TeMnepa-
Typol T DpOBOLHEKA, CUHTAsA, YTO TENJAOCBAA MOIKHOCTh, OTA&-

Baevas HM B OKPYXKaiomee NPOCTPancTso, q=k(T—T,), rae

k — nocroannan, T, — Temneparypa oOKpyxaicmied cpeist
(ona xe m TemMuneparypa DPOBOAHHKA B HauaibHBEIX MOMEHT).
3.198, Jlamnouky, napanienLHO COSRKHEHHYIO ¢ COnpCTHA-
aciueM R=2,0 OM, DOEKJIOYHIH K WCTOUHHKY € 3.4.C. &=
=15 B n BHYTpeRHHM conporuBieHHeM R;=3,0 Om. Halitn
MOIIHOCTE, BHIGENAIOILYIOCH HA JIZMIIOYKe, eC/iH 3aBHCHMOCTE
TOKA OT HaDDMKEHHus na Hel Hme-

2 eT BYJ, NMOKasaHHMA Ha puc. 3.56.
3.199, B cxeme (puc. 3.57) Ry =20
Om n R,=30 Ow. Ilpn KakoM co-
BPOTHBJEHRE R, BhienfeMan HA HEM

| G S A )

YT 1 & k

[N SN W | a8 0

o 2 4 & U8B : .
PHC. 3.58 Puc. 3.57

renoBas MOINHOCTH NPAKTHYECKH He Cyfer 3aBHCETH OT Ma-

JILIX MSMEHEHHMA 3ITOr0 CONPOTHBACHHA? Hanpamemie MeXAY
ToYRamMu A # B mnocrosrHo?,
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3.200. B cxeme (puc. 3.38) samausl R; H R,, a Takxe &,
R &, BuyrpesHHe CONPOTHBJICHHS HCTOYHHKOB NpeHebpe-
HHUMO MaJibl. Hpn KaKOM CONPOTHBJIEHHH R BblgensieMas Ha
HeM TemsgBas MOMIHOCTb OyJieT MakcHManbHOH? YeMmy OHa
paBua?

&, 62

Pac, 3.58

Puc. 3.59

8.201. Koupgercarop emroctd C==5,00 Mx® noaxkAOUHIH
K MCTOYHHKY TNOCTOfIHHOH 3.1.c. §=200 B (puc. 3.59). 3aren
nepekmaioyates K nepeBesin ¢ KOHTakTa / Ha KoHTakr 2.
Haiity konM4ecTBO TemnJia, BHUIC/JHBIIEECH HA CONPOTHBACHHH
R;i=500 Om, ecsim R,=330 Om.

3.202, Mexny oOk/aankKaMu IVIOCKOrO KOHASHcaropa mno-
MellieHa TapajjebHO UM MeTa/IHYecKad IJIACTHHKA, TOJUIH-
Ha Kotopolt coctaBisier 1=0,60 paccTOsSIHHA MeKRy OOKJIAax-
Kamd. EMKOCTL KOHJiEHCAaTOpAa B OTCYTCTBHE MJacTHHRH C=
=20 n®. KonjeHcaTtop MOAK/IIOYEH K HCTOUHHKY IIOCTORHHOTO
Hanpsokenuss =100 B. IlnacTHHKY MellJleHHO H3BJIGKJIH H3
KOHAeHcaropa. Haitu:

8) NPHpAIUEHHE 3HEPrHH KOHIEHCATOPA;

6) MexaHHueckyio paloTy, 3aTpaueHHY) HA H3BJCYEHHe
OIACTHHKH, | ,

3.203. Crek/aaHHAA [VIACTHHKA LEJHKOM 3afoJHfeT 3a30p
MEX1y OOKJafKaMH IJIOCKOTO KOHJAEHCATOpa, €MKOCTh KOTO-
poro B orcyrcrBHe muacTHHkH C=20 n®, Koupeucarop nox-
KJI0YeH K HCTOYHHKY MNOCTOSIHHOrO HanpspkeHus =100 B.

[Tnactuuky wmepieHHo (Ges TpeHHs) H3-

BJEGKJIH H3 3asopa. HalTH npupaimeHHe

SHEPTHH KOHIEHCATOpA H MEeXaHHYeCKYio

paoTry, cOBepLUeHHYIO HNPOTHB 3SJEKTPH-

YeCKHX CHJ NPH H3BJEYeHHH INJICTHHKH.
p 3.204. LluymuuapHyecKdHii KOHJIEHCATOP,

NOAKJIOYEHHEIH K HCTOYHHKY HOCTOSIH-
Horo HanpsikeHus U, ynupaerca csouM
TOpHOM B NOBepXHOCTB Bonsl (pHuc. 3.60).
Paccrosinue d Mexay OOK/NaAKaMH KOHJEeHs
caTopa 3HQYHTENLHO MEHBLIE MX CPeHEro

DRDRITHHTLMHNN)

|
|
|
|

Puc. 3.60

. l!’%:‘—"*”“' i

panuyca. Hafitu Bricory A, na KOTOpOfl YCTAHOBHTCA YPOBEHD
BOJBI MEXNY 06K.nanKaMH KoHjeHcaropa. KanuaiapHumu
ABJEHHAMH TpeHe(peys.

3.205. Panuycn o6Kkrafiox chepryeckoro KOHIEHCATOpa
paBgHl a U b, npuueM a<<b. [IpoctpancTpo Mex 1y OOK/ialKaMH
3aNO/NHEHO OJHOPOIHLIM BELIECTBOM C JAUINEKTPHYECKOH INpC-
HHUI2€MOCTBIO € M YAeAbHbM conpoTHBieHHeM p. [lepBoHa-
Ya/1LHO KOHAEHCATOp He 3apsked. B momeHt £=0 BHyTpeHHeR
obknanke coobuuax 3apapy ¢, Habmu:

a) 3aKOH HM3MEHEHHS] BO BpeMeHH 3apsja Ha BHyTpeHHed
obxaanke;

6) KOJHHeCTBO TeIJa, BBIAEJNMBIUErOCA NPH DPACTEKAHHH
3apaaa.

3.206. OGknankam KouAeHcatopa eMikoctH C=2,00 mx®
COO0IH/IH pa3HOMMEHHBIe 3apain! go=1,00 MKa. 3arem o6-
KJalKH 3aMKHYJM 4epe3 CONPOTHBAEHHE R=
=5,0 MOwm. Hafitu: R

a) sapsj, DpPOWENLMA Yepe3 3TO CONpo- . c
tusaenue 3a 1=2,00 ¢;

6) KONM4ECTBO TENsa, BHISNHBLUEECA B T__,?___T
COTIPOTUB/ICHHH 33 TO e BpeMs.

3.207. B cxeme, nogaszamHO#l Ha puc. Puc. 3.61
3.61, oiuMH KOHJEHCaTop 3apAmHAM JO Ha-
npsukennst Uy H B MOMeHT ¢=0 saMkHyan Kmod K. Ha#fitu:

a) Toxk I B yenn Kak GyHKUHIO BpEMeHH I;

6) KOJMHYECTBO BRIAGJHBIICTOCA TENJIA, 3HAA 3aBHCHMOCTS
1{t).

{ )8.208. Karywka paauyca r=25 cM, comepxamas /=500 m
TOHKOTO MRIHOIO NPOBOAA, BPAUIAETCH € YDJOBOH CKOPOCThIO
o==300 pan/c BOKpyr cBoell ocH. Uepes CKO/Ib3AIEE KOHTAKTH
KATylIKa RNoAK/MOYeHa K GalJHCTHYECKOMY TajlbBaHOMETPY.
O6wuwiee conporusnenue Beeft uen# R=21 Owm, Haitru ynensn-
HBIY 3apsif HOCHTesNeHl TOKa B MOAH, €C/IH NPH PE3KOM 3aTop-
MaXMBAHHH KaTYIIK¥ Yepe3 rajJbBaHOMETD HNPOXOAUa 3apap
g=10 uKa,

3.209. Halitu cyMMapHBIi HMITYJIbC 3JIEKTPOHOB B APSIMOM
nposoge AaeHei [=1000 M, no KoTopomMy Teder TOK [=
=70 A

3.210, Tlo mepsoMy NpOBORY TeYeT. TOK IUIOTHOCTH j=
=1,0 A/Mm?, Cguras, 9To Ha KK 4TOM MeQH NpHXOQUTCH
OfMH CBOGOAHBIN 3/MEKTPOH, OUSHHTb, KaKOH NyTb npofiner
3NEKTPOH, NEePEMECTUBIUHC, BJOAb TNPOBOJA HA PAcCTOAHHE
=10 mm.

3.211, ITo npsmomy MefHoMy mposoly AaHHE [=1000 M
H ceyenueM S==1,0 mm?® Teyer Tok [=4,5 A. Cuxras, uro Ha
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Kaxapili aTOM MM NPHXOANTCH OXMH CBOGOAMLIA 3MEKTPOH,
HafTyd:

a) BpeMs, 3a KOTOpOe SJIEKTPOH NepeMeCTHTCS OT OAHOro
KOH{a. nposoja 0 APYroro;

6) cyMMy SJEKTPHYCCKHX CHJI, JNEHCTBYIOIMX HAa BCE CBO-
GOJiHLIe 3JEKTPOHBL B JAHHOM NpPOBOZXE,

3.212, Onxopoauulft NYYOK NPOTOHOB, YCKOPEHHRIX PasHo-
creio norenumanoB U=600 kB, mMmeer kpyrioe ceuenue pa-
ayca r=50 MM, HafitH HanpsMeHHOCTh 3INEKTPHYECKOrO
noJis Ha NOBEPXHOCTH NYYKa H Pa3HOCTh NMOTEHUHANOB MEXKAY
NOBEPXHOCTBIO H OCBIO Nyuka npH Toxe [=50 MA,

3.213. [lge GoasimMe napanjiesibHbie IVIACTHHBL HAXOZSTCA
B Bakyyme, OnHa H3 NJIACTHH CAYXHT KATOZOM — WCTOYHE-
KOM 37EKTPOHOB, HAaYaNbHas# CKOPOCTh KOTOPHIX npesefpe-
HHUMO Majia. DNEKTPOHHLIA NOTOK, HanpasAeHBEE K NpoTHBO-
NONOXKHONH NJacTHHE, CO3A&eT B NpocTpaHCTRE oUbeMHuidl 5a&-
PSA, BCASACTEME Yero NOTEHIHAN B 3330pe MEKAY RJIacTH-
HaMM MEHAETCH N0 3aKOHY @==ax'/s, TAe @ -— NOJOKHTEebHAA
nOCTOsNHAA, X — DACCTOAHAE OF Karoaa., Hadimm:

&) NJIOTHOCTL NPOCTPAHCTBEHHOTQ 3apsja B 3aBHCHMOCTH
oT X3

6) NJAOTHOCTL TOKA.

3.214. Boaayx mexay ApyMs NapaifeabHBIMH NJACTHHGMH,
OTCTOSINAME APYT OT ApYra Ha paccrosuue d=20 MM, HOHH3H-
PYIOT peHTTeHOBCKHM HanyuenueM. [Lnomaap Kampol nsac-
Tauel S=500 cm?, HallTH KOHUOEHTPAUHIO HOJCKHTEALERX
koHOB, ecan npu Hanpswxewun U=100 B mexny naacranamu
ulier ToK [==3,0 MKA, 3HaUNTENLHO MEHLIUMH TOKA HACHENS-
wus. [lopsumpocts HoHoB Bo3ayxa ug=1,37 cm¥(B-c) u
u; =191 em?/{B.c).

3.215. Ta3. uOHH3UPYIOT- HENOCPEJCTBERHG Y [OBEPX-
HOCTH AGCKOro saexTposia / (puc. 3.62), orcrosimero or snexr-
~ poma 2 ma paccroanue [. Mexay saexrpo-
7 g BaM# NPRJIGHKHAN NEPEMEHHOE Hanpsmeswe,

H3MEHMIOWeeCsT CO -BpeMmeHeM ! N0 3aKOHY

U==U, sin of. ¥YMensas yacrory o, ofHa-

[ PYXuiaH, uTo ranpBasomerp I° MOKaskBaer

TOK TOJBKO NBpH <, TIIe Oy — HEKOTO~

pas rpamnunas uacrora. Haiith noxsux-

HOCTb MOHOB, JIOCTRIaOIHX NPpH 3THX YCHO-
BHAX 3/eKTpoja 2.

3.216. Boaayx Memny AByMs GAM3KO PaCHONOMEHHRIMH
NJaCTHHAMH PaBHOMEPHO HOHH3HPYIOT yArTpacdHO/eTOBLMM H3-
ayuennem, O6beM BO3RyXa Mexpzy naacturama V=500 cMd,
nHabmozaembii Tox Haceuuewus [,,.=0,48 mxA. Hafirm:
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Puc. 3.62

a) gHcno nap HOHOB, CO3[ABaEMBIX HOHH3ATOPOM 32 CLH-
QALY BpeMeHH B eIMHHLE obbema; ,

6) paBHOBECHYIO KOHUEHTPALMIO 1ap HOHOB, €CIH :(oaq)%u-
JHEHT peKOMOHHAUMH HOHOB BO3LyXa r=1,67-10"% cm¥c.

3.217. Jsntenpno ACHCTBOBABUIMA HOHHM3aTOp, C€O31aBas-
JUMi 32 eIMHHILY BPeMEHH B €iMHUIE oOBeMa BO3NyXa HHCJIO
nap HOHOB fz,==3,5~10" eM~3.c™}, 6bu1 BhiKmoueH, Cuuras,
4TO €NMHCTBEHHHIM NpPOLECccOM NOTepH HOHOB B BO3AYXe siB-
aseTca pexoMOHHAuHsA ¢ K(;@prunuemom,r=l,67~10 8 ¢cm®/c,
HaliTH, uepe3 Kakoe BpeMs MNOCTe BHIKJIOUEHHS HOHH3ATOpa
KOHHEHTPAlUA HOHOB YMEHBIUHTCH B n=2,0 pasa.

3.218, Tlnockuii BO3AYWIHEIA KOHIEHCATOP, PACCTOAHHE
MEXy MJIaCTHHAMHM KOTODOro d=>5,0 MM, sapaauan Jo l{=
=00 B H OTK/IOYWHJAH OT HCTCYHHKA HaNpsKEHHA. Ha#ry
BpeMs, 3a KOTOpoe HanpsiKenHe Ha KOHICHCATOpe yMeHb-
mutea na n=1,0 %, umes B BHLY, YTO B BO3AYXE IpH QOBIYHBIX
YCJIOBHSAX B CpefiHeM o6pasyercsi 32 eIHHHIY BpEMEHH B enu-
HHue ofneMa YHCNO nap HoHoB 1;=5,0 cM~3.¢™* H 9TO JaHHOe
HANPSIKEHHE COOTBETCTBYeT TOKY HACHIUEHH:.

3.219. Mexay IByMs TNJIOCKMMH NJIacTHHaMH KOHJEHCA-
Topa, OTCTOALIMMH JDYF OT JApyra Ha paccTOAHHE d, Haxo-
aurest - ra3, OfHa M3 NJACTHH SMHTTHDYET €XECEKYHAHO Yo
SJeKTPOHOB, KOTOpHIE, JABHIAsiCb B SJEKTPHUECKOM nose,
HOHH2HPYIOT MOJIEKYJIb Ta3a TaK, YTO KaM/blll 3JEKTPOH CO3-
JlaeT Ha eIMHHIE JIMHBL IYTH ¢ HOBBIX 3JIEKTPOHOB (4 HoHOB).
HaitTH ' 31eKTPOHHHI TOK Y MpPOTHBONOONHOH IIACTHHEL,
npeneGperasi HOHH3aUMeA MOJEKyJ] rasa HOHAMH,

3.220, Tas Mexay nJacTHHaMHM KOHJEHCATopa, OTCTORLIH-
M# JpyT OT Apyra Ha paccrosiHue d, paBHOMEpHO HOHH3HPYIOT
YABTPAQHOIETOBEIM H3JyUCHHEM TaK, UTO eXECeKyHHO B elH-
Hile o6beMa cospaercs ny daeKTporos. [locnepnue, ABHrasch
B SJEKTPHUECKOM M0/ KOHIEHCaTopa, HOHH3HPYIOT MOJEKY Bl
rasa, NpUuEM KaxIbli 3JEKTPOH CO3AaeT Ha elMHHUE LIHHL
CBOGTO NVTH & HOBHIX 3JeKTpoHoB (i uoHoB). [IpeneGperas HO-
Hu3auMell MOHAMH, HAHTH IUIOTHOCTH SJIEKTPOHHOrO TOKA y
nacTHHL ¢ GOJBIIHM NOTEHIHAIOM. P

3.5. [ocTosHHOE MArHUTHOE foJe. MarHeTHKH
“ @ MaruuTtHoe Ko TOYEUHOTO 3apAna g, “IBHKYLWErocs C Hepens-
FHBHCTCKOH CKOPOCTEIO V: o o o
- | ~ Yo glv] ' - (3.5a
B=" - (3.59)
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@ 3axon Buo— Canapa: .

ap==tio Ul gy gp o Ll ] (3.56)
[ ] llupkyaﬂuuﬁ BeKTopa B (B Bakyyme) n Teopema I'aycca pnst mero:
95 B dr = pol, f B dS=0,  @sm)

@ Cuza Jlopenna: 4
=qE -} ¢ [vB). 7 (3:5r)

@ Cuna Amnepa:
dF =[|B1dV, dF=1[dl, B]. ) (3.50)
@ Cuna u MoMeHT CHA, feficTBYlOIKE Ha MaruHHTHHE DUROND P,y ==
= ISn:
F==p, 0B/on, N=[p,Bl (3.5¢)
rie 0B /dn— npouspoRHas BekTopa B no HanpaBieHHIO AMMOJS.

@ Onementapuas paboTa amiiepoBNX CHX IIDH NepPEMElieHHH KOH-
TYpa ¢ TOKOM:

6A=1dD. (3.6x)
@ Unpkynsuus HamarnuyeHnocts Ji
faa=r, (3.59)

‘tae /' —cyMMapHHii MOJICKYJISipEBI TOK.
@ Bextop H H ero mupkyasuus:

H=B/po—1J, fﬂdr=1, , (3.54)

rae |- anre6panuecKass CyMMa MaKpOCKONHYECKHX TOKOB,
@ Ycaobus Ha rpaHulle pasjesa ABYX MarHeTHKOD!

Bip=By;, Hu=Hgpu. (3.56) v

@ Iaa marseTnxoB, y Koropuix J=yH:
' B=ppH, p=1+41%. (3.6.11)

3.221. Toueunbifi 3aps ABUKETCA O CKOpocThio v=900 M/c.
B HeKoTOphi#i MOMEHT B Touke Haliiofiends P HanpsikeH-
HOCTH SJIEKTpHYeCKoro noJs sroro sapsaa E=600 B/, a
mexny pextopamu E ¥ v yron a=30°. Haiitu unpykuuio B
MarguTHOrO MoJis AaHHOro sapsiia B Touxe P B STOT MOMEHT,

3.222, Tlo xpyrosoMy BuTKY pagHyca R==100 MM H3 TOH-
Koro nposofa UMpKyaupyer Tox /=1,00 A. Haiitu maruur-
HYI0 HHAYKIHIO:

a) B LEHTPE BHTKa;

6) Ha OCM BHTKA B TOYKe, OTCTOAIEHd OT ero NeHTpa Ha

x=100 mm.
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3.223. Tok I Teder nO TOHKOMY NPOBOAHHKY, KOTOPBIH
UMeeT BHJ NPABHJBLHOIO A-YrONbHHKA, BMNHCAHHOTO B OKPYXK-
pocTb paauyca R. HafiTH MarHUTHYIO HHIAYKUHMIO B LEHTPE
naHHoro KoHtypa. Mccnenosarh nosiydyeHHoe BbIPaXKEHHE NPH
N~=>00, ’

3.224. HaiiTy HHAYKUUIO MarHHTHOrO NOJS B LEHTPE KOH-
Typa, UMEIOWEro BHA NPAMOYIObHMKA, €C/H ero AHaroHaib
d=16 cM; yron mexay auaroHanamu ¢=30" H TOK B KOHType
[=5,0 A. 4

3.225, Tox I=5,0 A Teyer no TOHKOMY 3aMKHYTOMYy npoO-
sonuuky (puc. 3.63). Paguyc W3orHyTo#i YacTH NpOBOAHHKA
R=120 mm, yron 2¢=90°, Hafti MarHuTHyiO HHIYKLIHIO B TOU-
ke O. ,

" Puec. 3.64

3.226. Hafitm wuuiykuuio MarHuTHoro mnoas B Touke O
KOHTYypa C TOKoM [, KOTOpBifi MOKAa3aH:

a) Ha puc. 3.64, a; parHycsl @ ¥ b, a TAKxKe yroJ @ H3BECTHEL,

6) na puc. 3.64, 6; paguyc a H CTODOHA b M3BECTHHI.

3.227. Tox ! TeweT BAosIL AAMHHON TOHKOCTEHHOH TPYOH
pamayca R, mmeiouwei no seelt J/HHE NPOROJBHYK NpOpess
mMpuHsl h. HafiTy MHAYKIHIO MAarHHTHOrO NOJA BHYTPH TpY-
64, ecan AR, o '

8.228. Tok I=11,0 A Teyer no ANHHHOMY NPAMOMY NIPOBOA-
HHKY, CeYeHHE KOTOPOTo HMeeT (OpMy TOHKOIO fIOJIyKOVIbiaA
pazuyca R=5,0 cu (puc. 3.65). Halit# HHAYKUHIO MarHur-
Horo noas B Touke O. . :

b
g
¢ ) ) &)

Pic. 3.65 Puc. 3.66

3,229, Onpexneautb HHYKUHIO MarHHTHOrO NOJA B TOUKE
O, ecii NPOBOJHHK ¢ TOKOM | HMeeT BHJ, MOKa3aHHBIH:
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a) na puc. 3.66, a; 6) Ha puc. 3.66, 6; B) Ha puc. 3.66, a.
.Pagityc n3ornyToii yacTH NpPOBOAHHKA paBeH R, npﬁmfmueﬁ-
Hhle YYacTKH NPOBOJAHHKA NPEANCJAralorcs CYeRb AJHHHLIMH.

3.230. [lnuHHbIE NPOBOREHK ¢ TOKOM /=5,0 A usorryr nop
npaMeM yraoM. HaliTi MarruTHyl0 HHAYKUMIO B TOuKe, KO-
TOpas OTCTOHT QT IJIOCKOCTH NpOBOAMMKA Ha [=35 oM % ma-
XOANTCA HA NEpNeHJHKYJsApe K NPOBOLHHKAM, NPOXOZAIEM
yepes TOURY H3rwba.

3.231. Haiitu MarHuTHYIO Hmyxumo B Touke O, ecam
npoBoAkKK ¢ TokoM f=8,0 A nmeer BHA, HOKa3aHRbI!

a) wa puc. 3.67, a; 6) Ha puc. 3.67, 4.

2 ¥4

@l |

&) J)
Pue, 3.67

Paauyc nscruyroit wact# nposopdura R==100 mm, npaMonn-
BeliHNe YY3CTKH NPOBOBHUKA OYEHB AJHHHLBIE.

3.232. CupenesanThb HHAYKUHIO MAarHHUTHOIG NOAA TOKA,
PEBHOMEDHO PpacHpeleseHHOro:

a) N0 NAQCKOCTH C JHHEHHOH NJIOTHOCTBIO i;

6) NO ABYM NapaAjebHbiM NJIOCKOCTEM € JAHHEEHLIMH
nJoTHocTAME | B —1.

3.233. OanopoaRsli TOK NJIOTHOCTH j TedeT BHYTPH Heorpa-
HWYECHHON NAACTWHRI TOMIWHe 2d napaajenbHo €e NnoRepX-
Hocrit, HaliTH MHAYKUMIO MBrHATHOTO NOJA 3TOTO TOKA Kak
GYHKUMIO PAECCTOAHHA X OT Cpeiel INJIOCKOCTH HAACTHERL,
MaruuTHyi0 NPOHHNAEMOCTE BCIOAY CYMTATh DABHOH €AWHHIE,

3.234. Tlocrosuubit Tok [ TeuyeT noO JIHHHOMY OpPSMOMY
DPCBOAY M Rajee pacrexaercs pajuasbHO-CHMMETDHUHO Bo
NpOBCAAIIEH NMJIOCKOCTH, NEpNEHARKYAspHON K nposopy. Hail-
TH HHAYKUMIO MArHATHOTO NOAA BO BCEX TOYKAX NPOCTpaHCTBa.

3.235. Tox ] Teuer no ARMHHOMY NpPAMOMY TNpPOBORY H
3a7€M PACTEKAeTCH PIBHOMEPHO 10 BCEM HANPABJCHHSM B ORHO-
poAHOil NpOBOAAIUER CPejie, KAK NOKa2aHO Ha pHC. 3.68. Can-
Tas MarHUTHYIO NPOHHIAEMOCTb CpeXbl PaBHON eRMHMNE, Baf-
TH WHAYKUHIO MAarHHTHOTO nojs B' Touke A, orcroamell or
Toukd O Ha paccrosnue r nox yraom 8.
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3.236. Mmeercs kpyroso#t Butok ¢ TokoM /. HaiitH uHrer-
pan S Bdr Bnons ocu BuTKa B npejenax OT —oo H0 -+oo.

O6BbACHATD NOJYYEHHLIH pesynbTar,

-3.237. Tlo omsoponHoMy npsAMOMY IpPOBORY, PpafHyC ce-
ueHHs KOTOporo R, TeyeT MOCTOSHHBIA TOK maorHoctH j. Haf-
TH HHAYKIHIO MATHHTHOTO MOJIA 3TOTO TOKA B TOUKe, MOJIOKe-
HHE KOTOPOil OTHOCHTE&JILHO OCH NPOBOAa
onpejie/sieTcs pajuyc-BeKTopoMm r. Mar-
HHTHAass NPOHHIAEMOCTs BCIOAY M=l.

3.238. BHYTpH OJHOpPOAHOrO JJIHH- 'a |
HOro NPsSIMOro NMpPOBOJAA KPYIJIOLO ceye-
HHA HMeeTCSl KpYyrJad JAIHHHAs LHJIHH- 0
JprYeckasi NoJIoCThb, OCh KoTopolt napaJ- . ;
JieJIbHA OCH NIPOBOJia H CMEINeHa OTHO-
CHTENLHO NocjeaHell Ha paccTosHue |,
o npoBogy TeyeT NOCTOSIHHEIA TOK
naorsoctd j. Halith nBzykumio Mar-
HUTHOrO TOJSA BHYTpH mnoioct, Pac- - Puc. 3.68
CMOTpeTb, B 4AaCTHOCTH, cayuail 1=0.

3.239. HaliTyu nioTHOCTE TOKA KakK (PYHKUMIO PAcCTOAHHA
r OT CCH aKCHaJbHO-CHMMETPHUYHOIO NapajjieflbHOIo MOTOKA
BNEKTPOHOB, €CJH HHAYKUMS MAarHHTHOro NoJs BHYTPH Ic-
TOKa 3aBHCHT OT ¥ Kak B=0br% rne b u o — uo.uommenbnue
NOCTOSIHHBIC,

3.240. OgxHoc/ofiHas Katyumika (CoJIeHOHR) HMeeT AnuHy [
¥ paguyc ceuerus R, Uucrmo BHTKOB HAa €QHHHLUY IVIMHBL A1,
Ha#Te MHAYKUMIO MATHHTHOTO HO/MS B LEHTPE KaTyLIKH, eCaH
TOK - Wepe3 Hee paseH /.

3.241, Ouenn ANHHHLBI TpAMOL COJICHOHJ, HMEET panuyc ce-
ueHHss R ¥ n BUTKOB Ha eAununy AuHB!. Ilo coneHoHay Tewer
nocroauusiii Tok I. IlycTe x — paccrosiHHe, OTCYHTHIBAEMOE
BIOJIb OCH COJIeHOHZA oT ero Topua. Haiitu:

a) MHAYKUHIO MAaCHUTHOrO MOJi Ha OCH Kak (YHKUHIO X;
u300pasuTh NpHMEPHLIH rpaduk 3aBHCHMOCTH - HHAY KUHH B
or oTHOleHHA X/R;

6) paccTosiHHe X, JO TOYKH Ha OCH, B KOTopoii HHAYKUHA
nojA oraudaercs or B B ray6une cosieHoufa Ha n=1%.

'3.242, O6mOTKOH JINMHHOIO NPSMOro COJIEHOHJA ¢ pajuy-
'toM cedenHsi R=2,5 M CAyXUT TOHKEA JeHTa-NPOBOAHHK
mupunoit h=5,0 cM, HAMOTaHHasd B OJMH CJOH NPAKTHUECKH
BnaoTHywo. [lo nente Tever ToK [=5,0 A. Halitn uuaykumio
MarHHTHOIO [OJIA BHYTDH M BHe COEHONAA KaK QyHKUHIO
PacCTOSHASA 7 OT €ro OcH.

3.243. Ha pepesauHblil TOPOHA MAJIOro 'MONEPeYHOro ce-

151

LA



YeHHss HamoTaHo paBHomepHo N=2,5.10® BurkoB nposoja, no .

KotopoMy Teuer Tok /. HaliTk oTHOmenwe n MHAyKUMH Mar-

HHUTHOrO novis BHYTPH TOpPOHAA K HHAYKIHH B LIeHTPE TOpOHAA.

3.244. Toxk /=10 A Teuer no ANUHHOMY NPSIMOMY TPOBOJ-
HHKY KpyrJoro cedenusi. [IpeneGperast BAHMSAHAEM BemIECTBA
npoBOJHMKA, HafiTH MArHHTHEIA NOTOK Yepe3 OAHY K3 mno-
JIOBHH €r0 OCEBOIC CEYeHMs B pacyere Ha OJHH MeTD JJHHEL

3.245. Hmeercst oueHb AMHHHHEIT NpIMOM COJIEHOHMA ¢ To-
koM [. [Tnomafsp nonmepedHOro cedeHHd coneHoupa S, yucno
BHTKOB HA4 €NMHHLY JMJIHHH A,
Hafitn norok Bektopa B uepes
TOpel cojieHoH]a.

/ h 3.246. Ha puc. 3.69 noxasan

/4 KOJIBIEBON COJEHOH ] NPSIMOYTO/ib-
HOro cederust. HaiTH MarHuTHoIR
NOTOK 4epe3 3TO CeyYeHHe, - eCAH

. Puc. 3.69

unco BuTKOB N=1000, OTHOIIE-

HHE BHEIIHEr0 JHaMeTpa K 'BHyTpenHemy n==1,6 H TOJIIH-
Ha h=5,0 oM,

3.247. Haiitn MarauTHuI MOMEHT TOHKOrO KPYTOBOTG BHT-

Ka C TOKOM," €CJIH paanyc BuTKa R=100 MM H HHZyXuus Mar-.

HHTHOTO NOAA B ero ueHrpe B==6,0 MxTa.
3.248. BoiuHCAMTL MarHUTHEIT MOMEHT TOHKOIO TPOBOX-
_HHMKa ¢ TokoM /=0,8 A, NJIOTHO HABHTOro Ha NOJIOBHHY TOpa
(puic. 3.70). Inamerp ceuenus Topa ‘
d==5,0 cM, whHcno BHTKOB N =500,
3.249. Touxn#i nposox (c msons-
uxeil) obpasyer NJIOCKYI0 CHHPAJb
3 N=100 nioTHO pacnoONOKEHHHX
BHTKOB, [0 KOTOPHM T€YeT TOK

Pre. 3.70 " Pue 3.71

I=8 MA. Paauycel BHYTpEHHEro H BHEIIHErQ BHTKOB (pHC.

3.71) a=50 mm, b==100 mm. Hafitn: o

a) MHAYKUHIO MArHUTHOTO NOJIA B UEHTPE CIHUpATH;

6) MarHHTHHI{ MOMEHT CIHpadH OpH JaHHOM TOKe,

3.250. Henposoasinuii TOHKMA MMCK pazxyca R, paBHO-
MEPHO 3apAMEHHLIH ¢ OAHOH CTOPOHH ¢ NOBEPXHOCTHOR HJOT-
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TOK B obMorke [=1,7 A, noanoe

$OCTBIO O, BpaIaercsi BOKPYr CBoeli OCH € YIVIOBGH CKOpO-
creio @, Hadiru:

a) HHAYKORIO MarHHTHOrO NOJII B LEHTpe RHCKA;

6) MarHMTHHH MOMEHT . JHCKa.

3.251, Henpoponasuias chepa paauyca R==50 mM, 3apsi-
JKeHHasn pPAaBHOMEPHO C TOBEPXHOCTHOM MJIOTHOCTBIO 0=
=10,0 mxKa/M?, Bpamaerca ¢ YIriioBOA CKOPOLTHIO ==
=70 paji/c ECKpYT OCH, NpOXOLRIIeH yepes ee WEHTD. Halitn
MarHHTHYIO MHIYKIMIO B uentpe cdepel.

3.252. 3apsA g paBHOMEPHO pacnpelieneH Nno oGremy OAHO-
pONHOTO lapa MAacchl /M ¥ pamuyca R, xoropuii Bpamaercs
BOKPYT OCH, MpPOXOJsliell uepe3 €ro UEHTp, € YINIOBOH CKO-
poctblo @. HaiTH COOTBETCTBYIOWMA MAarHHTHBIA MOMEHT H
€ro OTHOHIEHHE K MEXaHHYEeCKOMY MOMEHTY.

3.253. JUiuHHBIA IUS/ICKTPHYECKHE IHMAHHAD pajnyca R
CTaTHUeCKH NOASPH3OBAH TaK, YTO BO BCeX €ro TOUKax nojs-
pusoBanHOCTE P=ar, rie ¢ — NOJOXKHUTENbHAsA [OCTOAHHAA,
f — paccrosiine ot ocH. L{UauHAD NpHBENH BO BpalleHue BOK-
pyr €ro ocH ¢ YraoBOH CKOPOCTHIO ©. HaiiTh HHAYKLHIO Mar-
HHTHOTO MOJIA B HEHTpe LMAHHApA,

3.254. Jlpa mpoTOHA ABHAKYTCSA NapanieNbHO Jpyr ApYry
¢ oauHakopofi ckopoctbio v=300 km/c. HafitH orHOWweHHE
CHJI MarHuTHOIO M 3J€KTPHYECKOIO B3aHMOAEHCTBHS LaHHBIX
NpOTOHOB. ,

3.255. HaiiTu MORy.:ib ¥ Hafpae]eHHe CHJbI, JefcTByioued
Ha eNMHMRY JJIMHEI TOHKOTO NPOBOAHHKA ¢ TokoM [/=8,0 A
B Touke O, ecnH TNPOBOJHHK

H30TrHYT, KK NOKa3aHo: ,
-a) na puc. 3.72, a, n panu- /q\\ g F
yc sakpyraennsi R=10 cm; g
6) Ha puc. 3.72, 6, u paccro- a) 0)

sIHHe MeXAY AJMHHEIMH napaj-
JERLHBIMH  APYT ApYTY yvacT-
KamMu npoBojHnka =20 cM.
3.256. Jlpa ZAMHHMIX OPAMBIX B3AHMHO NEPHEHRHKYJAPHBIX
NpoBOfa OTCTOAT APYr OT Apyra Ha paccrosiHue q. B xamnom
nposoge Teuer ToK I. HaATH MakCHMa/bHOE SHAYEHHE CHJILI
Amnepa Ha eZHHHIY JAMHHE NIPOBOA B 3TOH CHCTeMe.
8.257. Karymky c TokoM [=10 MA noMecTHIH B OXHOPOX-
HOE MarHWTHOE NOJE TaK, YTO ee OCh COBNaJa ¢ HampaBJeHHeM
nosisi, O6MOTKA KaTYIUKH OJHOCJIOHHaA M3 MENHOro Npoeoia
nuametpom d=0,10 MM, paguyc ButkoB R=230 Mm. T]pu Kakom
8HAUeHHH HHAYKUMH BHEIIHEro novisi oOMOTKa KaTYLUKH MOo-
®er Guith pasoppama?

Pxc. 8.72
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3.258. Menuwiit npoboj ceuenueM S=2,5 Mm?2, COTHYTHIH
B BUJE TPEX CTOPOH KBAAPaTa, MOXKET NOBOPAYHBAThCA BOKPYT
ropusonTaabHoii ‘och 00" (puc: 3.73). IIposox uHaxoawurcs
B OJHOPOJAHOM BEPTHKAJbHO HanpaBJeHHOM MarHHTHOM moJe.
Haiity nuAyKuHio nons, €cau NpH NPONYCKAHHU MO AAHHOM
npoBoay Toka /=16 A yros orkjoHenus §==20°. :

a)
Puc. 3.73 Puc. 3.74

3.259. 3aMrHYTHII KOHTYpP ¢ TokoMm [ HaxoauTes B ToJe -

AJIMHHOTO NpSIMOro NMpOBOAHHKA ¢ TOKoM f,. IlaockocTs KOH-
Typa neprneRiUKyJsipHa K NpsMoMy NpoBoRHHKY. Haittu mo-
o 3 MeHT cHal Awmnepa, Jjeficrsyio-
' '/ IHX HA B3aMKHYTHIH KOHTYp,
N 2 ec/H OH HMeeT BHI:
S ag Kak Ha pHc. 3.74, g;
0 A 6) kax Ha puc, 3.74, 6.
A WD Heo6xonumele pa3mepnt cucre-
MBI YKa3aHel Ha DHCYHKe.
5 - 3.260. VYxpenseHnyio Ha
KOHLIE KOPOMBIC/IA BecoB HeGoJ1b-
Puc. 3.75 11y Katymky K ¢ uHCJIOM BHT-
- koB N=200 nomecTdsi1 B 3a30p
Mexny nodiocamu Marsura (puc. 3.75). Ilnomagh ceueHus
katymkn S=1,0 cM?, nmusa naeya OA KopoMmeicia (=30 oM.
B orcyrcTBHe TOKAa uepe3 KaTYUIKy BeChi YPaBHOBEIUEHHI,
[Tocnie Toro Kak uepe3 KAaTyulKy AYCTHAHM TOK [=22 MA, gas
BOCCTAHOBJIEHHA PaBHOBECHS NPHIIOCh H3MEHHTh IPYy3 Ha
yame BecoB HA Am=60 mr. HafTH HEAYKUHIO MarHMTHOrO
NOJII B MECTe HAXOMACHHA KaTYIIKH.

- 3.261. Ksanpatnas pamka ¢ Tokom [=0,90 A pacnono-
HeHa B OIHOH IUIOCKOCTH C IJIHHHLIM NPSMBIM NPOBOAHHKOM,
no xoropomy teuet Tok /,=5,0 A. CropoHa pamku @=8,0 cm.
Tlpoxonsiasn gepe3 cepeiHHH NPOTHBOHOJNOMKHBIX CTOPOH OChb
paMKH napasJejarHa NMPOBOAY H OTCTOMT OT HEro Ha paceros-
HHe, xoropoe B %=1,5 pasa GoJibiie CTOPOHH! pamkH. Hafiru:
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‘pa puc. 3.76, TeryT nocronnnee TokH f; M I,

a) aMnepoBy CUNY, REACTBYIOMIYIO HA PaMKy,; :

6) MeXaHHYeCKYIO paboTy, KOTOPYIO HyMHG COBEPHINTL NPH
MeIJIEHHOM TIOBOpPOTE PaMKM BOKpyr ee ock Ha 180°

3.262. Jlsa napananenbhblX ANMHHBEIX [POBOZA C TORKOM
I1=6,0 A B Kaxaom (TOKH HanpaBieHH B OAHY CTOPORY) YA&-
JHJH APYT OT APYra TakK, UTO PacCTOsiHHe MEXAY HUMH CTaslo
B 1=2,0 paza Gosiblue nepeoHayanuHoro. Kawyw pabory Ha
€IMHEAIY AARHLI NPOBO/IOB COBEPIMIIH NPH 9TOM cuasl AMnepa?

3.263. Iza auHHLIX Napajie’bHBIX NPOBOZA ¢ npenebpe-
HKHMO MaJLIM CONpPOTHBJCHHEM 38MKHYTHI C OfIEOIO KOHUA Ha
conpoTRBieHne R, a ¢ JApyroro KoHua NORKMQYEHH K HCTOY-
HHKY TROCTOSHHOIO Eanpsixesws. Paccrosinne MeXRy olAMH
nposopos B n=20 pa3 Gosbileé pajHyca ceweRHs KaxIoro
npopoja, TIpu KakoM R cuia B32HMGJEHCTBHS MEXIY NpOBO-
AaMH Oo6paTHTCs B HYJb?

3.264. Mocrosuneit Tok /=14 A Teuer no AJIMHHOMY nps-
MOMY [POBOFHUKY, CEYEHHE KOTOPOre kmeer GopMy TORKOrO
noayxoasna pamuyca R=>5,0 cm. Takoit xe TOK Tewer & npo-
THRBCHONOIKHOM HANpaBieHHH N0 TOHKOMY NPOBOLHHKY, pac-
NONOKEHICMY Ha «oCH» nepBoro mpoBoamuka (rouka O na
puc. 3.65). HaliTn cuiy MarsHTHOTO B3aHMOAEHCTBHS HanHBIX
HPOBOAHHKOE Ha ERMHHIY HX JNHHEL

3.265. BryTpu JnEHROTG WHAHHAPHYECKOTO COCYAa paray-
€a @ NapaneNbHo €ro OCH PacloNOMKeH NPOBOARUMN CTepHent
paznyca b ¢ ToHKOR nsoasuuell. Paccrosune MEMRY OCsiMH
crepaxna B cocylha pastio I CocyX 3anonHHAN 3NEKTPOAHTOM
H NYCTHAH BIEOAL ocu ToK [, BO3BpalLaiomBi- .
¢n ofpario no crepxmo. Hafith moayan # ! a e
HanpaBnaeHne MarHuTHOff cHuH, JleCTBYIOWEH I
Ha €IMHHIUY AMHIL: CTEPHES.

3.266. Ilo npym piuHEBIM TOHKHM Rapan- J, iy
JNEABRBM NPOBOABMEEM, BHX KOTOpHIX NOKa3aH : &

Paccrosnne MemAay DpOBOAHAKAME @, UIMDHEA
npascro npoBoauyKa b. Vives B BuAy, utooba  Pac. 376
NPOBORHHKA JIEXKAT B OAHOH [/0CKOCTH, HaHTH

CHNY MaIEUTHOIO BSAaRMOECHCTBHA MEMKY HMMH B pacgere
Ba ERMHKLY HX RJARHH,

3.267. CucTeMa cocToNT U3 ABYX NapanAeltiX IPYr Apyry
IIGCKOCTER ¢ TOK@MH, KOTOPHIE CO3JRAIOT MEHIY IWIGCKOCTAMH
OIHOPOAHOE MBrHWTHOR nore ¢ unayxuucit B. Bue srol o6-
AACTY MarHHTROR noje orcyTersyer. HaliTi MaruMTHYO CHAY,
FEHCTBYIOMYIO Ha €AMHMIY BOBEPXHOCTH KAamMACH BAOCKOCTH.

3.268. Tipopoasinyio WAOCKUCTD C TOKOM NOMECTHIH BO
BHeLIHEe ORHOPOAHOE MarmutHoe nose, B pesyavrare mEiyH-
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LU MATHUTHOTO NOJS € OJQHON CTOPOHSI NJIOCKOCTH 0Ka3ajach
B,, a ¢ ppyro#t cropouni B,. Halitu marsutuyio cuiy, Aedcr-
BYIOIYIO Ha EAHHHIY NOBEPXHOCTH IUIOCKOCTH B Cryyasx, no-
KasaHHbIX HA pHC. 3.77. BoACHUTH, KyAa HampasjJeH TOK
B IUVIOCKOCTH B KaM<OM clydae.

8 8, 8; 8y

8y &
i =

|

8.269. B ssieKTpOMAarHHTHOM HAcoce JJIA NepeKaykH pac-
NIaB/JCHHOTO METa/vla YdacToK TpyOsl ¢ MeTa/ioM HaXONHUTCA
B OIHOPOJHOM MarHMTHOM Noae ¢ HHAayxue# B (puc.3.78).

Yepes 9TOT  y4YaCTOK TpyGul B
8 NepneHIHKYASPHOM K Bektopy B u
ocH TpyGbl Hanpas/ieHHH Iponyc-
i KaoT PaBHOMEPHO pacnpefie/eHHbl
I tok {. HafiTh u30bITOYHOE AaBJEHHE,

2) | é) 5)
Puc. 3.77

Ry, cosfanaemMoe Hacocom npu B=0,10

a| \zn Ta, I=100 A # a=2,0 om.
i/ 3.270. Bronb AJAHHHOLO TOHKO-
Puc. 3.78 CTEHHOTO KpYrJyoro nmujHuApa paii

, yca R=5,0 cM Teuer Tok [=50 A.
Kaxoe fas/etise HCIIBITHBAOT CTEHKH IHIHHAPA?

3.271. Kaxoe paBiicHHe HCIBITHIBaeT GOKoBafd IOBEpX-
HOCTb IJMHHOFO INPAMOIO COJCHOHMAZ, CONEpHKamero n==
=920 BUTKOB/CM, KOrZa No Hemy Teuer Tok /=20 A?

3.272. Tok / Teuer nNo ANHHHOMY ONHOC/IOAHOMY COJICHOHTY,
pamuyc cevenus koroporo R=>5,5 cM. UHcno BHTKOB Ha €XH-
HHLY ANHHEBL co/teHora n=15 cm™}. HallTH npefebEyio cHay
TOKa, NPH KOTOPOH MOMET HACTYNHTb PasphiB OGMOTKEH, eCJId
npefie/ibHAs HAUPY3KA HA Pa3PblB NMPOBONOKH OOMOTKH Fpp==
=100 H. _

3.273. Tlnockuii KOHIEHCATOp, IJIOWANb KAXKMIOH ILIacTH-
HbI KOTOPOrO S H PAcCTOsiHHE MEXIY HUMH d, NOMECTHJIH B no-
TOK NPOBOASIIEH MKHUIKOCTH C YHENbHBIM COMPOTHBJEHHEM p.
KUIKOCTh ABHIKETC CO CKOPOCTBIO U MapaseNbHO ILJI8CTH~
#am, CucreMa HaXOIHTCA B OJHOPOJHOM MACHHTHOM mOJe
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¢ uuayKumeit B, npuueM BekTop B mapasseneH miacTHHaM H
NepUEHAMKY/ISIPEH K HAMpaB/eHHIo MOTOoKa. ITnacTHHBl KOH-
JieHcaTopa 3aMKHYJH H3 BHelUHee CONpPOTHBJIEHHE R. Kaxkasn
MOLIHOCTL BHIAEAETCS Ha STOM CONPOTHBJEHHH? Ilpr xakoM
R BbifenseMas MOIHOCTb OYyJeT MaKchumanbHoi? Uemy oHa
paBsHa?

3.274. Baonb MeIHOTO NPAMOTO NPCBOLHHKA KPYIJoro ce-
yenns pamnyca R=5,0 mM Teger Tok /=50 A. Halitn pasHocT
NOTEHIMANIOB MEXIY OCHI0 NPOBOAHMKA M €ro NOBEPXHOCTHIO.
KoHUEHTpauHusi 3NEKTPOHOB MPOBOMHMOCTH Y MeAx n=0,9X
X102 cM™3,

3.275. TIpu usmepenun sppexra Xoana B HATPHEBOM NpO-
BOJHHKE HAMPAKEHHOCTb [I0NepeyHoro nojs OKasaJach E=
=50 MkB/cM npH NJOTHOCTH TOKA j=200 A/cm? ¥ HHAYKUHH
marnuTHoro nosas B==1,00 Ta. HaATH KOHUEHTpanHiO 3JIEKT-
POHOB NMPOBOJMMOCTH H €e OTHOWEHHE K KOHUEHTpauuy aroMoB
B JAaHHOM NPOBOJRHHKE, ‘

3.276. HailTh nNOABHIKHOCTD 3SJEKTPOHOB NPOBOXHMOCTH
B MeIHOM NpPOBOJHHKE, €ClH NpH H3MepeHHH odxpexTa Xoana
B MarHuTHOM noJe ¢ Huaykuuelt B=100 MTa HanpaxKeHHOCTb
NONEpeyHoro 3JEKTPHYECKOro Noas Yy JaHHOro MPOBOAHHKA
okasanacb B n=3,1.10° pa3 MeHbme HanNpsKEHHOCTH UPO-
JOJILHOTO  3JIEKTPHYECKOro  MOJisl.

3.277. HeGoabinoll BHTOK ¢ TOKGM HAXOAWTCA Ha paccTof-
HUH r OT JJIHHHOTO NPAMOro NPOBOJHKKA ¢ TokoM /. MarHut-
HGHIi MOMEHT BHTKa paBeH p,. Hafith mMopyss W Hanpas/eHne
CUMH, JeficTBylowed Ha BHTOK, €CIH BEKTOP Py

a) nmapajjiesieH NPSAMOMY NPOBORHHKY;

6) HanpaBleH NO PalMyC-BEeKTOPY I;

B) COBNaJlaeT N0 HANPABJECHHIO C MaPHHTHBLIM TioJieM ToKa [
B MeCTe pacnoJIOXEHUA BHUTKA..

8.278. HeGoapitas KaTymika ¢ TOKOM, HMeEomiad MariuT-

. HuIfl MOMEHT P, HAXOAUTCA HA OCH KpyroBoro BUTKa paadyca

R, no xoropomy Teuer Tok /. HaliTH MOAY/Ib CHJEI, AEHCTBYIO-
me#l Ha KaTywWwKy, ec/iH ee paccTosiiHe OT LEHTPA BHTKA paBHO
X, a BEKTOp P, COBNAjaeT NO HAaNpaBJIeHWIO € OCBIO BHTKA.

3.279. Hairru cuay B3anMOAEHCTBUA ABYX KaTyLIEK ¢ mar-
HHTHEIMH MOMEHTAMH py,=4,0 MAM? H p,,=6,0 MA-M?,
€CM MX OCH JexaT Ha ORHOM NMPAMOI M PacCToAHHE MEXAY
Karymkami [=20 cM 3HAUHTENLHO NPEBHIIAET HX JIHHEHHbIE
pasMephL.

3.280. IMocrosuublfi MATHAT HMeeT (GopMy AOCTATOYHO TOH-
KOFO JHMCK4, HAMATHHYEHHOTO BJO/bL €0 OCH. Pamiyc IuCKa
R=1,0 cm. OueruTb 3HAuYCHHE MOJIEKYJAPHONO TOKA I, re-
Kyumero no ooy AHMCKa, eclid HHEXYKUHA MartuTHoro noas
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Hd OCH JHcKa B TouKe, oTcTosimiell Ha x=10 cM OT ero umewtpa,
cocraBnsier B=30 mkTa. '

3.281. MHayKuus MAarHHTHOTO 105 B BakyyMe BO/JIH3H
ILIOCKOH MOBEPXHOCTH OJHOPORHOrO H20TPONHOIO MAarHeTHKa

: paBHa - B, npuuem Bektop B
cOCTaB/IsieT yroJi 6 ¢ HOpMaJlblo
K MOBepXHOCTH. MarsuTHas
NPOHHUAEMOCTh MArHeTHKa W,
Haiit uuaykumo B’ Mmarsut-
HOTO NOJISt B MarHeTHKe BOJNH3H
TIGBEp XHOCTH,

3.282. Uuayxuus MaruutHo-
ro nois B BakyyMme BOJH3H
NIOCKOH NOBEDXHOCTH Marke-
THKa pasHa B, H Bekrop B co-
craBaser yron 4 ¢ Hopmansio n K nosepxHoctd (puc. 3.79).
MarunuTtsan npoHHmaeMocTh MarwerHka . Hadra:

a) norox pextopa H yepe3 nosepxmocTh opepbl S paauyca
R, ueHTp KOTOpOH JIeKHT HA NOBEPXHOCTH MarsHeTHka; "

 6) wHpKyJsiuMio BekTopa B no KBagpatHoMy Kourypy T
co cTopoHoil [, pacnosioKeHHOMY, KaK NOKa3aHo Ha PHCYHKe.

3.283. Tlocroaunnii Tok | Teuer BAOJbL ANHHHOIO OJHOpPOX-
HOTO LMJHHIAPHUECKOro NpPOBOAA Kpyrioro ceueHus. Ilposoj
cfiesiaH M3 NapaMar#erHka ¢ MarHHTHOH BOCHPHEMMHMBOCTBIO .
HaiirH:

&) TOBepXHOCTHBHIl MOJEKYJAPHBIH TOK [Jhom;

6) o6neMHLIN MOJEKYJAPHBIA ToK [gs.

Kak aTH TOKH Hanpab/eHbl APYT OTHOCHTE/LHO Jpyrap

3.284. JInuuHBIN CONEHOHJ 3aM0/IHEH HEOAHOPOAHLIM napa-
MarHeTHKOM, BOCHPHUMYHBOCTH KOTOPOI'O 3aBHCHT TOJIBKO OT
PACCTOSIHHS 7 IO OCH COJICHOMJA Kak ¥ =ar?, rie a@ — NOCTOfH-
nHas, Ha ocd coseHon[a HMHAYKIHS MarHMTHOIO IOJS paBHA
B,. Ha#itu 3aBucuMocTh OT 1t ‘

a) HaMarHH4YeHHOCTH MarHetHka J(r); ?
6) [JOTHOCTH MOVIEKYJSIDHOTO TOKa j’(r) BHYTPH Marse-

THKA.

Puc.: 3.79

W

Puc. 3.80

3.285.. beckOHEUHO AJHHHBIN NpPSMOH COVIEHOHJ ¢ TOKOM
«HANIONIOBHHY» ~-3aTMONIHEH NapaMarHeTHKOM, Kak [0Ka3aHo
Ha puc. 3.80. Hzobpasutb npuMepHbie rpadHKH MArHHTHOH
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pHAyKuuH B, HanpsokeHHoctH H M HaMarHHYeHHOCTH J Ha
oCH COJICHOMAA B 38BHCHMOCTH OT X.

3.286. Ilpsmoii GeCKOHeYHO JJIMHHBIA NPOBORHHK ¢ TO-
goM [ JIEXMT B INIGCKOCTH pasfiesia ABYyX HENPOBOASMHMX CPeA
¢ MarHHTHLIMH NPOHHIEEMOCTSMH W, M p.. HalTi MOAy b BEK-
TOpa MHAYKUMH MarHHTHOIG NOJs BO BCEM NPOCTPARCTBE B 3a-
BHCHMOCTH OT PAacCTOsHHS r 0 nposoja. Mivers B Buay, 9ro
JUHKRY BeKTOpa B ABJAIOTCA OKPYKHOCTAMH C UEHTPOM Ha ocH
NPOBOAHHKA.

3.287. KpyroBoil ROHTYD € TOKOM JI€XHT Ha INIOCKOH rpa-
HHLE pasfiena BaKyyMa H MarheTHka. IIpoHHiRaeMocTb nociex-
nero pasna p. Hafity wHEAYRUMIO B MaruuTHOTO NOAS B IIPOH3-
BOJIbHON TOYKE HA OCH KOHTYpE, ecli HHAYKIMA NHoad B 9TOH
TOYKe B OTCYTCTBHE MarHerwKa pasHa B,. OGoGuuts nonyueH-
HBIA pe3yakTar Ha BCe DONE.

3.288. Ecan map H3 ORHOPOAHOIC MACrHETHHA NOMECTHTb
BO BHeElIHee OAHOPORHOE MATRHTHOE NoNe ¢ HEAyKuuen B,
OH HaMarHuTRTCA opHopopmo. Hafirn mmaykmmo B BryTpH
Iapa ¢ MarHHTHOH NPOHMIAEMOCTHIO [, HMeR B BHAY, 4TO
B CAyuae OXHOPOAHO HaMAarRHUEHHOTO Ilapa MarHHTHOE none
BHYTPH HEro #BJACTCH ORHODOAHHIM M €r0 HANpHMEnNOCTb
H' =—J/3, rae J} — paMaraygekHOCTD.

3.289. Ha nocTosiBHH MarHuT, HMEIOHA GopMy TCHKOTO
uMaIBBApa AHEE /=15 oM, Hamotamn pasHomepro N==300
BHTKOB TOHKOTO HPOBOAA, IIpE nponmyckaHuH No HEMy TOKa
I=3,0 A none pHe marmmra uevwesno. HafiTH HOPUHTHBHYIO
cuay H, marepuana MarHura.

3.290. FNocrosHHLE MarsuT WMEET BEA KOILLA € Y3KHM 3a-
sopoM MeXAy nosmocamu. Cpennnfi Ruaverp Koabna d=20 cM,
[Huprna sasopa b=2,0 MM, HHAYKUEA

MarHHTHOTO nosa B 3asope B=40 MTax. Jh
Ipenelperas paccesHHEM MAarrHTHOrO
NOoTOKa Ha KpasX 3asopa, HaliTH Mo- Tr

AyJib HANPSKEHHOCTH MarHHTHOTO HOJS
BHYTPH Marvura.

3.291. TlocTOosiHHBIT MarHeT HMeeT
BHZ KOJBIA C Y3KHM NOTEpeyHHM 3a-
gopoM mmpuuol b=2,5 mm. Cpennui
paruyc kKoibia @=5,0 cu. Ocratou- / He 0
Has HaMarHHUYeHHOCThL MaTepyasa mar-
nwura J,=1000 KA/M, ero Kospuu- Pre. 3.81
TupHas cuia H,=25 kA/m. Caurag,
uro 3apucaMocTs J (H) Ha yuactke ot H, po O (puc. 3.81)
ABJSETCH JNHHEHRHOM H paccesiBUsE MarHHTHOFO NONs Ha Kpa-
SX 8a30pa HeT, HaiTH HEAYKUHIO MarHHTHOTO HOAS B 3asope.
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3.262. Ha ixenesnoM cepieyHHKe B BHJe TOPa CO CPEAHHM
*pazaycoM R=250 MM HMeeTcss 0OMOTKA ¢ OOLIMM YHC/OM RHT-
KoB N=1000. B cepneunnke caenaHa nonepegxas npopesn
mupuHo# b=1,00 mm. Ilpu Toke 1=0,85 A uepes O6MOTKY
HHIYKUHSI MarHHTHOro noas B sasope B=0,75 Ta. IIpene6-
peras pacCessiHHeM MarHMTHOrO MOTOK& Ha XpasXx 3asopa
HAATH MAarHMTHYIO NPOHHUAEMOCTH Kee3a B 5THX ycnosaﬁx..

BT
15
» -
v,
10
L
1
05
Ociobrag spubag warazwuyrbanus 110
MEXHUYECKY Yucmozo #eneza 110

0 4 92 83 g4 45 05 HKAm
Puc. 3.82 ’

3.293. Ha puc. 3.82 nokasaHa oCHOBHas KPHBAA HAMATHH-
YHBAHKS TeZHHYECKH yHCTOro #enesa, Iloctpouts ¢ nomouisio
3TOr0 rpadHxa KPHBYIO 32BHCHMOCTH MATHHTHOH NpOHKnae-
MOCTH W OT Halpsensoctd [ marmutHore noJs. [Ipx ka-
KoM 3HayeBu# fI nposHLaeMOCTh MaKcHManeHa? Yewmy pasHo

MGKC? ' ’

3.204. Tomkoe Xene3HOE KOABUO CO CPSIHUM JHAMETPOM
d=50 cm Hecer Ha cefe o6moTKY M3 N=800 BHTKOB ¢ TOKOM
I=3,0 A. B xonbue HMeercsi monepewHas Npopesh WIHPHHOA
b=2,0 mm. Ilpenefperas paccesHHEM MArHHTHOIO NOTOKA Ha
KpasAx 3a3opa, HalTH ¢ nomowbio rpaduxa (cM. puc. 3.82)
MariuTHYIC MNPOHHMLAEMOCTh KeJie3a B 3THX YCIOBHAX.

3.295. InuHHBIA TOHKMI LMNHHADHUECKHA CTePKEHb M3
NapaMarHeTHKa ¢ MAarHHTHOH BOCHIPHHMYSHBOCTRIO 7§ H ILIO-
Wajpio NOMEPEYHOro CeYeHUs S pacnosicHieH BAOIb OCH Ka-
TYWwKn ¢ TokoM. OpHH KOHel| CTepXHs HAXOAUTCH B HEHTpe
KaTyuky, TS HHAYKiUA MAardMTHOrO NOJd paBHa B, a apy-
roff Kowey -— B 0GJ1aCTH, Ie MArHHTHOE NOJE NPAKTHYECKH
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orcyrcryeT. C KaKOH CHJIOH KaTyuIKa JeficTByer Ha crep-
WEHb?

3.296. B ycraHoBke (puc. 3.83) HamepsioT ¢ MOMOUIbIO Be-
COB CHAY, C KOTOpOH NapaMarHHTHBIA IIApHK 00BeMa V=
=41 MM® IPHTATHBAETCA K MOJIOCY 3JIEKTPO-
marauta M. UHAyKuusi MarHuTHOrO MOJSA Ha
Ocd TIOJIOCHOTO HAKOHEYHHKA 3aBHCHT OT Bhi-
coThi X Kak B=B, exp(—ax?, rae B,=
=1,50 Ta, a=100 M™%, Hairu:

a) Ha Kaxoil BBICOTE X, HaJ0 NOMECTHTD | \ g4/
IIapHK, YTo6bl CH/IA NpPHTSKEHHs Oblia Mak- NV
CHMaJIbHOM; A

6) MarHUTHYIO BOCIHPHMMYHBOCTH Mnapa-

MarHeTHKa, €c/H MakcHMajbHas CHJa [pH- Pyc. 3.83

TAKEHAA Fyae =160 MkH.
3.297. HeGoabuiofi mapuk obpeMa V K3 mapaMarseTrHka
C MaruHTHOH BOCNPHHMYHBOCTBIO % MEJJIEHHO NEepeMEeCTH/H
BAONB OCH KaTYIIKH C TOKOM M3 TOYKH, IZie
m HHAYKIHS MarHHTHOro nonas passa B, B
) o6s1acThb, [e MarHATHOE TOJIe NPaKTHYeCKH
=== orcyrcrByeT. Kaxyio NpH 3TOM COBepLIHJIH
[~ paGory npOTHB MarHHTHBIX CHJ?
= ==T— -—  3.298. \nuHHbIA npsiMoit COJIGHOHX, CO-
Jepxauit # BATKOB Ha €AHHHLY AJHHBIL,
Puc. 3.84 TOrpy3u/aH HANOJNOBHHY B NapaMarkuT-
Hylo XuakocTh (puc. 3.84). Haiith MarHuTHYIO CHIY, JeHcTBYIO-
ILYIO Ha eJUHHILY NOBEPXHOCTH MHUAKOCTH, €CJIH €€ MarHuTHas
BOCIPHMMUHBOCTb paBHa ) H 4epes coneHouj Teuer Tok [.
Kyna sta cana Hanmpas/jeHa?

3.6. duekTpoMArHHTHAS MHAYKUUA.
VYpassenns Maxcsemia

@ 3akon anexTpomarsuTHoN nuayxuvn Papajes:

. B cayyae coJieHonaa # Topouja:
®=NO;, (3.66)

rie N —uucno suTKoB, (;—MarHHTHHl NOTOK yepes KaxJplit BHTOK,
€ HYuayxkTuBHOCTL CoJCHOHAA:

L =ppen®V. (3.68)
@ CoGcTsennas sHeprasi TOKa M B3aUMHAA SHEPTHA JBYX TOKOB:
W ==L1%2, Wipa=Lyalsls. (3.6r)

@ OfreMuas NAOTHOCTh IHEPPMH MarHUTHOTO NOJIAI
w = B%2upo = BH/2. (3.6n)
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@ TioTiocTh TOKA CMELIEHUS:

Jeu == 0D 3t , (3.6¢)
@ Vpapsenna Maxcpenna B auddepenunansuoll gopme:
YXE=-——068/0!, V-B=0, ) (3.6%)

VxXH=j+oD/, V-D=p,
rae VX ==rot (poTop) B V. ==div (auBeprennus).
@ IlnotHocts noOTOKa SdeKTpomarnmTHOH sHeprwH (sextop Iloiin-
THHra) H O0BeMHas TIGCTHOCTb SHEDPIHH SJEKTPOMArHMTHOIO HOJIS:
S=[EH], w=ED/2-}-BH/2. (3.63)
@ Qopmyant npecGpascBanust noselt npH nepexoje o K-cucremu
OTCYeTa K ABHIKYIIEHCH 110 OTHOIEHHIO K Hell cO CKOPOCTRIC Vo K'-creteme,
IMpu vy <L ¢

E'=E-}[vB], B’=B—[veEl/c% (3.6m)
B ofimem ciyuae
Ey=Ey, B) =By,
. E, +IvB] . By —{voE]/c? (3.6x)

LYV =i Y V=@l

TZe cuMBsojaMu || H | OTMeueHH cOCTAaBAMIOLINE RBOJell, NapaessHbe H

nepnenKyASpHEEe K BEKTOPY ¥g.
@ MupapuauTsl 3eHTPOMaTHHTHOIO NCAS:

EB=inv, E?—(3B%=inv. (3.6x)

3.298. Koutyp HaXORHTCS B ORHOPOAHOM MAartdTHOM NOJE ¢
nuaykuneil B (puc. 3.85). Bepxnicio %acTh KOHTYpa —— NPOBOA

4 g
\ ®
/ 2
0 z
Puc. 3.85 Prc. 3.86

B BHJIE NONYOKPYKHOCTH pasHyca g — BpamAioT ¢ NOCTOARHOK
yryioeofi CKOpocThiO @ BOKpyr ocH OO'. B moment {=( mar-
HUTHBIH NOTOK uepe3 KOHTYp MakcHMaabpuii. Hafity 9.a.c.
HHEIYKUHH B KOHTYpE KaK §yHKuMio BpemeHH f.

3.300. Ilposon, mmewomit ¢opmy napaGonnl y=kxd, Ha-
XOIMTCA B OAHOPOAHOM MAarHHTHOM moJje ¢ HuAykupefi B
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(puc. 3.86). VI3 BepIIHHK napaGosnt B Moment /=0 Hauann
nepemearb NepeMEIKy 12. Haiitu 3.4.c. HHEYKLHH B o0pa-
30BABLIEMCST KOHTYpe KaK (YHKUHIO y, /M NepeMbluKy nepe-
MemaoT:

a) ¢ NOCTOAHHOH CKOPOCTBIO U;

6) C NOCTOSHHBIM YCKODEHHEM @, NpHUYeM B MOMEHT t==0
CKOPOCTh [flepemblukH Obl1a papHa HyJmo.

3.301. MeraianuecKHi JHCK pajauyca a=25 cM Bpamaior
€ NOCTOSIHHOI YIJIOBO#T ckopocThlo » =130 pas/c BOKpyr ero
ocu. Halitn pasHOCTb IOTEHLHANIOB MEXAY LEHTPOM H 0GOXOM
AHCKA, €CJH:

a) BHEIIHEr0 MAarHHTHONO TOJifl HET;

6) uMeeTcs NeprneHIMKYAAPHOE K JHCKY BHEIIHEe OLHO-
ponHoe MarmuTHOE noje ¢ Huaykuue#r B=5,0 mT..

3.302. Jounupii npsamoit npoBofuuk ¢ TokoMm I # IT-06-
pasHHi TIDOBOJHHK C MOABHXXHOH NEPEeMBIYKOH PAacloJioKeHb!
B onHo# nuockoctd (puc. 3.87). [lepeMbluKy, AJHHA KOTOPOH ,
nepeMeLIAIOT BIPAaBO C NOCTOAHHGH cKopocTeio v. HaliTd 3.4.C.
MHAYKUMH B KOHTYpe KaK (QYHKIHIO PACCTOSHHSA 7.

$.303. KpanpartHasi pamMka cO CTOPOHOH @ H AMHHHKIH NpA-
moft npoBoi ¢ TokoM [ HaxXoAsrcs B OJHOH NJOCKOCTH (pHC.
3.88). Pamky nocrymnaressbHO NepeMelaroT BIPaBo ¢ HNOCTOsH-
Hofl cRopoctbio v. Halite 3.4.c. HHAYKUHH B paMke Kak QyHK-
HHI0 PACCTOAHHA X. ’

r T &

L

Puc. 3.87 Puc. 3.88 Puc. 3.89

3.304. Ilo neyM riajkuMm MeAHEIM LIHHAM, YCTAHOBJIEHHBIM
NOJ YyI7IOM @& K rOPH30OHTY, CKOJbL3HT IOA AEHCTBHEM CHJIBI TS-
XecTH MefHasA nepembiyka maccel m (puc. 3.89). [unut samx-
HyTH Ha conporkpaeHne R. Paccrosinne mexay muHamd [
CucreMa HaxopHTCs B OJHOPOAHOM MATHETHOM IOJE C HHAYK-
uuel B, nepneHauKyJApHOM K IJIOCKOCTH, B KOTOPOH nepeme-
liaercss nepemniuka. CONPOTHBAEHHA WIHH, MEPeMbIYKH H
CKOMB3SAIHNX KOHTAKTOB, a4 TaKxKe CaMOHHAYKUHA KOHTypa
npenebpexumo mMansl., HaiiTh  ycraHoBUBLIYIOCS CKOPOCTB
HePEMBIYKH. :
~ 3.805. Cucrema orauyaercs OT PacCMOTPEHHOH B Npensbiny-
lie# sanaue (cM. puc. 3.89) AHMWIB TeM, YTO BMECTO CONMPOTHB-
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JeHn R K KoHnaM IUHH NOAKJIOYEH KOHZEHcarop eMKocTd C.
Haiiti ycKOpeHHE TepeMBIYKH.

3.306. B cucreMe, paccMoTpenHo#l B 3ajaue 3.299 (cM.”

puc.. 3.85), conpoTHBieHHe Koutypa pasno R. [lpene6peras
MarHHTHBIM TOJIEM HHIYKIHOHHOTO TOKa, HAHTH CPEAHIo 3a
nepHOA BpAlEHHS TeMJIOBYIO MOWIHOCTb, BhIAE/ISEMYI0 B KOH-
Type.

3.307. KpyroBoii koHTYyp, MMelowuil njowais S ¥ conpo-
THEJEHHe R, BpauamT C NOCTOSTHHOH YTJIOBOH CKOPOCTHIO @
BOKPYT €ro IHaMeTpa, KOTOPHIH NepreHAHKYAApeH K OAHOPOA-
HOMY MarHeTHoMy nomo ¢ Heaykuue#i B. IlpeneGperasa Mar-
HHTHEIM MOJMIEM HHIYKUMOHHOTO TOKA, HAfTH, KaKHM MOMEH-
1oM cuist N (f) Hazmo AeficTBOBATH HA KOHTYD B 3THX YCJIOBHSAX,
B momeHT #=0 INIOCKOCTH KOHTypa NepreHIUKYJspHa K Ha-
IpaBJeHHI0 MAarHHTHOTO NOJS.

3.308. Mexay noJilocaMH 3JEKTPOMArHHTA HaXOZUTCA He-
Gonpluas Karyllika, OCb KOTOpofl COBNajaer C HalpabJjieHHeM
marnutHoro noad. Ilnomwanp nonepeyHoro ceyeHusl KaTyiIKH
S$=3,0 mm2, uncsio BaTKOB N=60. [Ipn noeopore Karymku Ha
180° BokpYyr ee Auamerpa yepe3 MOAKJIOUEHHBIA K Heil GanJnc-
THYeCKMii raibBaHoMmeTp nporekaer 3apsf ¢=4,6 MkKa,
Haiiti MoAy/nb HHAYKUHMH MAarHHTHOTO [OJS MEKIY KLOJIo-
CaMH, €CJaH CONPOTHBNEHHE 3neKTpudueckoil menn R=40 Ow.

3.309. KeagpatHas npoBoJioYHash paMKa CO CTOPOHOH a
M NpsAMON NPOBOAHHK € NOCTOSIHHBIM TOKOM [ Jiexar B OfHOH
.naockoctH (puc. 3.90). Conporupnenne pamku R. Ee nosep-
nyau Ha 180° Bokpyr ocu O0’, orcrosieit oT NPOBOAHHKA C TO-
KoM Ha paccrosnue b, Hafith koavuecTso 3/1€KTpHYECTBa, Npo-
TeKilee B paMKe.

le 0 0
. _— .
I a | £ [:' 3 |s
: J " ,
a 0 T
Pre. 3.90 Puc. 3.91

- 3.310. Ha paccrosnusx a 1 b OT JJIMHHOIO DPSAMOro npo-
BOAHMKA ¢ NOCTOSHHBIM TOKOM [, paclo/iCXKeHH XBa napan-
JIeNBHEIX €My MPOBOA3, 3aMKHYTHIX Ha OJHOM KOHIE CONpOTHB-
aennem R (puc. 3.91). Ilo npoBosaM Ge3 TpeHHs nepememaor
C NOCTOSIHHOH CKOPOCTBIO ¥ CTepKeHb-nepeMbluky. [Ipenebpe-
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UBJICHHEM TMPOBOJOB, CTEPXKHS M  CKOJIB3AUWUX

raa conpot -
a Taikke MHAYKTHBHOCTBIO KOHTYpa, HAHTH:

KCHTaKTOB,
a) sHadeHHe H HANDAB/ICHME HHIYKUHOHHOTO TOKa B
CTepIKHE; .
6) ciay, HeOOXOWMMYIO IS MOLASPIAHHA MOCTOAHCTBA
CKO[OCTH.

3.311. TIpoBofHHK I2 Macchl m CKONb3HT Ge3 TPeHHs no
JBYM AMHHHBIM NPOBOLAWIMM DENbCaM, DAacTONOMEHHBIM Ha
paccrosinuy [ ApYyr OT Apyra (puc. 3.92). Ha seBom koHue

_penibchl  3aMKHYTBI conporuBieHneM R. CucreMa Haxoautcs
B BEpTUKANBLHOM OJXHOPOIHOM MarHHTHOM IoJle C HHAyKuuei B.

B momenT ?=0 crepxHi0 [2 coOSWMJH BHPABO HaYaJbHYIO
CKOpOCTb Uo. I1peHeOperast CONPOTHBIICHHEM PeJbCOB H CTEPK-
ua 12, a TaKke CaMOMHAYKuWeHd, HaiTH:

a) paccTOsiHMe, MNPOHJEHHOE CTePKHEM JO OCTAHOBKH;

6) KOJHMYECTBO TeNJia, BLIAEJEHHOE NPH 3TOM HAa CONMPOTHB-
JIGHUH.

3.312. Ilo Il-o6pasHoMy RpPOBOJAHUKY, PACHOJIOKEHHOMY
B TOPH30HTaNLHOM IJIOCKOCTH, MOXKET CKOJb3HTb 6e3 TpeHHs

1 : 1
. W——
Y
R L p ®  Rip——aF
®
2 . 2
Prc. 3.92 Puc. 3.93

nepembiuka 12 (puc. 3.93). Iocaennss uMeer pauny I, maccy m
u conporusienue R. Bca cucreMa HaXOMMTCA B OJHOPOLHOM
MAarHHTHOM INoJsie ¢ uuaykuueii B. B momedr {=0 Ha nepemmly-
Ky cTand JeficTBOBaTh MOCTOSHHOK ropH-
30HTaJAbHOH CcHJIOf F, U nepeMbuKa Havyasa
nepemeiatbcsi  Bnpaso. Haiitn 3aBucu- 4
MOCTb OT £ ckopocTd nepeMuiykd. CaMoHH- b
AyKuuss H conporusJenue [1-o6pasHoro
NPOBOXHHKA NPEHEGPEKUMO MaJibl.

3.313. Ilnockuit konryp (puc. 3.94),
HMeIoIMH BHX ABYX KBaJpaToB cO CTOPG- Puc. 3.94
HaMu =20 ¢cM u b=I10 cM, HaxoauTcs
B OlHOpONHOM MA4UHHTHOM Ii0Jle, MEepHNeHIUKYJADHOM K ero
nyockoctH. MIHAYKUHS MO MEHAETCss BO BPEMEHH IO 3aKOHY
B=B, sin wf, rae By=10 MTa u ©=100 c~*. Haiiru ammiu-
TYRY HHAYKLMOHHOTO TOK2a B KOHTYpe, €CJAH CONPOTHB/IEHHE
CAMEHUB! ANHHBL ero p=50 MOM/M. MBAYKTHBHOCTBIO KOHTYpa
nperebpeyn,
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3.314. Inockas cnApanb ¢ O4E€Hb GOJABIIHM UYHUCAOM BHT-
KOB N, NJIOTHO NPHJETAIOMEX APYT K APYTY, HaXOLHTCH B Off-
HOPOJHOM MarHHTHOM IOAS, NEPEHIHKYISPHOM K IJCCKOCTH
cnupani. HapyXHbil paguyc BUTKOB CnHpany pasel a. Huayx-
LM RO H3MEHAETCH BO BPEMEHH NoO 3akoHy B=B, sin w/f,
rie B, # o — nocrosngbie. HalTH aMIIHTYyRHOE 3HaycHMe
9.4.C. HHLAYKIHY B CHHpamH.

3.315. [l-06pasnpiit NPOBOAHEK HAXOAHTCH B OIEHOPOIHOM
MaTHHTHOM NOJNE, NEPTEeHJMKYNAPHOM K NROCKOCTH NPOBOA-
HHKa W M3MeHsiomleMcs €0 cxopocteio 8=0,10 Ta/c. Baoan
NapaanebHHX CTOPOH 3STOTO NPOBOJHMKA [epeMemaor 6es
HayanbROH CKODOCTH NPOBOAHHK-NEPEMBIYKY C YCKOpEHAEM
a=10 cv/ct. [nuna nepempiuxn [—20 cm. Haltth s.1.c um-
AYKUHH B KOHTYpe gepes {==2,0 ¢ nocne Hauana nepeMelleRus,
ecsi B MoMent [=0 naomanb KOHTYpa ¥ HHAYKOHA Mar{xTHOro
noJisi paBEH HYJIO.

3.316. BHyTpH ANMHHOTO COJIEHOHJA HAXOLMTCA KaTYIKa
B3 N BHTKOB C nm/omajwio nonepeynoro cewenus S. Karymky
NOBOPAYHBAKT ¢ NOCTOSHHON YIVIOBOR CKOPOCTHIO ® BOKPYT
OCH, COBNAJIAIONIEH C ee JHaMeTPOM H NePNeHANKYJISPHOHR K OCH
coneHonfia. Haliti 9. A.c. HEAYKUMA B KaTYIUKe, €C/IH HHAYKIHA
MarHuTHOrO Mnosist B CONEHOWAE MEHSETCA CO BpeMeHeM Kak
B=B¢sin ot n B MoMeHT =0 oCb KaTymKy COBUAAAIA C CChIO
COJIEHOH A,

3.317. B inuHHOM NpPAMOM COJNEHOKME C PaXHYCOM CEdCHHsM:
a B YHCIOM BHTKOB Ea €IHHHUY AJAKHB 7 H3MEHHIOT TOK C IO«

crosuroit cxopocteio / A/c. Hatitu MOAYJb HANPAMEHHOCTH
BHXPEBOr0 SMEKTPHUYECKOrO NoNst Kak GYHKIHIO PACCTOSARA
or ock coneHonna. Hsobpasnts npuMepHnil rpaduk 9TOR
BaBHCHMOCTH,

3.318. Ha xaununit npsMoft conenoun, nMelomuil auamerp
cederus d=>5 cM M cosepmainii n=20 BUTKOB Ha OfMH CAHTH-
METP JVIHHB, NNIOTHO HaJeT KPYroBoft BHTOK U3 MERHOrO npo-
BoXa ceuenem S=1,0 mm®. Hafitu Tox B BHTXE, ecaM 70K B
O0MOTKE COJIEHOHJ@ YBENHSHBAIOT C MOCTOSEHOH CKOPOCTHIO
F=100 Afc.

3.319. HenpoBonsiee TONKOE KOAbUO MAcCH #1, RMEIOGee
8apsA ¢, MOXET CBOOOAHQ BpaHaTbCst BOKDYF CBoeH OCH.
B navanbHbiil MOMEHT KOALLO HOKCHAOCH H MAariHTHOE [OVe
OTCYTCTBOBAJIO. 3aTeM BKJUIOYKAN ORHOPOJHOE MarRUTHOE noae,
HEePNeHirKYAADHOE K RJIOCKOCTH KOJIbUE, KOTOpOe Hadalo Ha-
pacTaTh BO BpeMeRH 10 HeKortopoMy 3akony B (f). Haittu yr-
go(a)yxo CKOPOCTb €@ HOAbLA B S3BHCHMOCTH OT HHEYKUEH

0.
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3.320. MarmuTHHI MOTOK uYepes HeNoBHKHBIA KOHTYD
¢ conpoOTHBIEHHEM R HIMEHSeTCs BTedeyHe BPEMEHHT MO 3a-
KOHY @ =at(t—t). HafiTh KonmMyecTBo Tenua, BHIE/ICHHOE
B KOHTYpE 32 3T0 BpEMA. HaayKTHBHOCTBIO KOHTYypa MpeHes-

213210 B cepefrHe JUIHBHOTO COJIEHOHAA HAXOIHTCH KOAK-
crambEce KOJBUO NPAMOYTONLHONO CeUeHHs H3 NPOBOAAUIEro
marepuana ¢ YAEJIBHBIM CONPOTHBJIECHHEM p. Tonm,uoﬂa KOJIbLLA
h, ero BHYTpEHRHH H BREIIHHA PafHYCHl a H b. Haitty unnyk-
JHOHHEN! TOK B KOJbLE, €CIH HHIYKUHMS MarHMTHOrO noss
cosieHouia MaMeHsieTca Mo 3akoHy B=f#, rae p — nocrosiy-
naﬂé°322‘, CKOJILKO METPOB TOHKOTO WPOBOJA HA0 B3ATb AJA
WSrOTOBJICHHA CONEHOHAa MHHHW [,=100 ¢M ¢ HHAYKTHBHO-
ervio L=1,0 M['H, ecnH JHaMETp CEUEHHS COJIeHOHMJa 3HauH-
TeJbHO MEHbINE €ro JJIHHLEY

3.223. HaiiTH MHIYKTHBHOCTb COJIHOMAA AJMHEL I, oOMOT-
KOft KOTOPOTo SIBASIETCS! MeJHas NpoBosioka maccsl nt. Comnpo-
TrpscHne obmMoTky R. Jluamerp co/leHOHZA 3HAUHTE/BbHO MEHb-
e €ro JJHMHHL

3.324. Karymky uupyktuoctd L=300 mMI'n u conporus-
nmepus R==140 MOM NOAK/MOYHIH K HCTOYHHKY HOCTOSHBOrO
HanpskeHHs. Uepe3 CKOMbKO BpPeMEHH TOK Yepes KaTyIUKy
Jocturser 1M=>50 % yCTaHOBHBLIErocs 3HAYEHHS? :

3.325. Boiudc/iuTk NMOCTOAHHYIO BpeMeHH T NPSMOro coJie-
wouza AmuHel [=1,0 M, HMEIOIEro OJHOCHOHHYI0 OOMOTKY H3
meanoro nposofia Maccwt m=1,0 kr. Ilpeanonaraercs, uro
BMAMETP CEYEHHS CONCHOMBA SHAYMTENALHO MEHbUIE ero
JUTHHBI,

IIpumenanue, IlocroadHol BpeMeHH T HA3bIBAIOT OT-
noinenne L/R, rge L — MHAYKTHBHOCTb, R — axTusHOE CoO-
HpOTHEJIEHHE, ’

3.326. Ha#fiTu HMHIYKTHBHOCTb €RMHHIM JJHHBL Kabesd,
NPefCTaBAAIONIEr0 Co00H ABa TOHKOCTEHHEIX KOaKCHaJbHBIX
MeTa/NTHUeCKUX LM/IHHJApA, ecld PajuyC BHEIUHEro HU MHIADa
B 1=3,6 pasa Gosabiue, ueM pajuyc BHyTpeHHero. Marnatuyio
NPOHHIIAEMOCTh CPeibl MeXAY LHJIMBADAMH CYUTAThL PABHOK
eIHHHIle,

3.327. OnpepenuTh HHEAYKTHBHOCTL TOPOHAANBHOrO CoJe-
Houna M3 N BUTKOB, BHYTPEHHHH Daluyc KOTOpOro pased b,
a nonepeyHoe ceyeHHe uMeeT HOpPMy KBaJpaTa Co CTOPOHOH 4.
IlpocTpancreo BHYTpH coseHCHAA 32NONHEHO OHOPORHBIM
NapaMarHer¥koM ¢ MATHHTHOM TNPOHHIAEMOCTHIO L.

3.328, Bhiupc/HTL MEIYKTHBHOCTH €IMHHUBI JMIHHBL ABYX-
OPOBOAHOH JseHTOuHOH JuHuH (puc. 3.9D), ecan paccrosinue
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MeXAY JeHTaMH A 3HAYHTEJbHO

MEHbIIE HX IIHPHEBL b, a HMEHHO,

b/h==50. :
3.329. Halith HHAYKTHBHOCTH

JUHHHM, €CJIH pPaJHyC KaXKIoro

NpoBOJA B 1 pa3 MeHblLle PaccTosi-

Puc. 3.95 HUS MexAay HX ocamu. [losem

BHYTPH NpPOBOJOB  npeHebpeub,

MaI‘HH'Il‘Hy}O IPOHHIAEMOCTb BCIOLY CUMTaTb DABHOH eAHHHUE
n >l

3.330. Koabuo paguyca a==50 MM H3 TOHKOM nposonoxu‘

unpyKTHBHOCTRIO L=0,26 MxI'H nomectusn B oxHopojHoe
MarLuTHoe noje ¢ uuaykuuei B=0,50 MTa Tak, uro ero nioc-
KOCTb CTajla NEPNEeHAHKYJAPHOH K HanpaBJeHH0 mnoas. 3a-
TeM KOJIbLO OXJ3JAHJH JO. CBEPXNPOBOARILETO COCTOSHUA H Bhi-
KJIO4MIR MarHuthoe nosne, HafiTH Tox B konpue.

3.331. CaepxnpoBojfilee Kpyrijoe KOJBLO pagdyca a,
uMeloniee MHIYKTHBHOCTL L, HAaXONMTCST B OZHOPOJNHOM Mar-
HHTHOM nosie ¢ MHAYyKuuelt B. IlnockocTs kosbua napasienb-
Ha BekTOpy B, B TOK B Koable paBeH HYJ0. 3aT€M NJIOCKOCTD
Kosbiia nosepHynd Ha 90° B nosnoxkenne, MEpHEHAUKYJ/sIPHOE
K nomo. Haiitu:

a) TOK B KOJbLie Noc/Ie MOBOPOTa;

6) paGoty, COBEPLICHHYIO NpH ITOM.

3.332. Tok [,=1,9 A Teyer NO ANMHHOMY 3aMKHYTOMY
cBepxnpoBoAsieMy couenonsy. Haiith Tok B cosenouze
nocae TOro, Kak €ro pacTaHysiH, YB&IHYHB JJHHY Ha n=5%.

3.333. 3amKHyTas HElb COCTOHT H3 M0OCAE0OBATENBLHO BKJIIO-
yeHHBIX HCTOYHHMKA NOCTOSIHHOH 9.4.C. & M Jpoccenss HHAYK-

“quBHOCTH L. AKTHBHOe CONpPOTHBJIEHHE Bcell LenH paBHO R.

L
Ing
& R e
£ o
&
Puc. 3.96 Puc. 3.97

B moMeHT /==0 HHAYKTHBHOCTb JpOCCe/isi CKaYKOM YMEHbINHH
B 1 pas. Hafity ToK B uenH Kaxk (yHKLMIO BpEMEHH [.
Ykasaunune [lpy cKaukooGpasHOM HU3MEHEHHH HHAYK-
THBHOCTH NOJHHH MarHHTHBIL HOTOK (NOTOKOCHEIICHHE) oC+
TEETCA HEH3MEHHEIM, ‘

168

C€IMHHUB!l JJIHHBI JIBY X[IPOBOJHOH

3.334. HaiiTH 3aKOH H3MEHEHHs BO BPEMEHH TOKa, TEKYLIEro
yepes HHLYKTHBHOCTD L B cxeme (pHc. 3.96) mocnie 3ambIKaHHA
xmoua K B MOMEHT t=0.

3.335. B cxeme (puc. 3.97) H3BecTHH 3.4.c. & HCTOUHHKa,
CONpOTHBJIEHHE R W HHAYKTHBHOCTH Karywek L, u L, Bnyr-

cHHee CONPOTHB/ICHHE HCTOUHHKA W CONPOTHBICHHA KaTylIeK
npeHeGpeRKHMO MAJIBL. HaiiTy ycTaHOBHBUINECS TOKH B Karyul-
xax nocsie 3aMblKaHus KJioya K.

3.336. [lpa JJMHHBIX KOAKCHA/ILHEIX CONEHOMJIA COAEPIKAT
fn, M N, BHTKOB Ha eMMHHLY IVIHHBL BHyTpeHHH1 COJIEHOUN,
HMEIOWAH TLIOLIAAb TIOTIEPEYHOTO ceveHHs S, 3alo/iHeH Mar-
HETHKOM C NpOHHLaeMocTbio p. HailTH B3aHMHYIO HHAYKTHB-
HOCTb COJIEHOMAOB B pacueTe Ha eIMHHLY HX IJIHHbL

3.337. BbIUHCJAHTb B3aUMHYIO HHAYKTHBHOCTb JJIHHHOIO
npsiMoro nNpoBoAa H NPSAMOYTONbHOM pAaMKH €O CTOPOHaMH
a u b. PaMka u NpsMOH NPOBOA JieKAaT B OJNHOH NJIOCKOCTH,
npuyeM Gamkafiiag K TNPOBOLY CTOPOHA DPaMKH JJIMHOH b
napajnenbia TPOBOLY M OTCTOHT OT HEro Ha paccros-
Hue [.

3.338. OnpenennTth B3aNMHYI0 HHAYK-
THBHOCTb TOPOMJANbHOM KATYLIKH H Ipo-
XOISALIEro [0 ee 0CH GeCKOHEYHOro NPAMOro
npoBofia. KaTymika umeer npsiMoyrosbHoe
ceueHHe, €e BHYT peHHHIl pajuyc a, BHEI-
vuil b. JlnnHa CTOpOHBI NONEPEeYHOro ce ve-
HH# TOpa, mapaJjJiesibHas IIPOBOAY, paBHa
h. Yucno® ButkoB Karymkn N. Cucrema
HaxomuTcsi B OJHOPOAHOM MarHerHke ¢
NPOHHILIAEMOCTBIO M. i

'3.339. Ha nosepxHocTb TOpa KBajpar-

HOFO CeueHHs PaBHOMEPHO HaBUTO N; BHT- Pc. 3.98
KOB TOHKOH mpoBosiokd. Ha 31y 0OGMOTKY
B CBOIO Ouepeb HaBuTO N, BUTKOB, KaK NOKasaHo Ha puc. 3.98.
BuyTpennuii ¥ BHEWIHMH pajuycel Topa paBHH a H b. Haiitk
B3aWMHYIO HHAYKTHBHOCTb 00eMX OOGMOTOK. ‘

3.340. /Ipa KOHUEHTPUYECKHX TOHKHX NPOBOAHHKA B opme
OKPYXKHOCTEl ¢ pajuycaMH a ¥ b JexaT B OLHOHA IJIOCKOCTH.
Hmen B Buay, uto a<b, Haiitu:

a) UX B3aHMHYIO HHAYKTHBHOCTb;

6) MarHMTHBIA NOTOK uYepe3 NOBEPXHOCTb, HATSHYTYIO Ha
BHEIUHHH TNPOBOAHMK, €C/IH MO BHYTPEHHEMY IPOBOAHHKY Te-
uer Tox 1.

3.341. Tok I Teuer no pamke B BHAE KBaJApaTHOroO KOHTYpa
€O cTopoHoit q. Haitty MarHuMTHBI TIOTOK Yepes mnoJaynJoc-
KocTb P (puc. 3.99), rpanuna koropoli 00’ OTCTOHT OT GauiKaii-
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el cTOpOHE! pamKu Ha paccrosinue b, [Nonyniockocts P u
pamMKa JemxaTr B OAHOA IJIOCKOCTH.
Y xasanue DBocnonbsosarbca Teopemoll B3aHMHOCTH:
L12=L21.
3.342. HMmueercs TOHKOE KOMBHO paiauyca a ¢ Tokom [,
Hality uBAyKOMiO MarfiyTHOrO NOJSI B IJIOCKOCTH KOJbia
B TOUKEe, HAXOLAIIEHCH HA PacCTos-

o’ HUH ¥ OT €ro HEHTpa, eclay r>a.
3.343. HeGouibio#t umaunapuyec-
/ 7 kuit MarauT M {(puc. 3.100) HaxozuT-
7 : Cfi B LEHTpPE TOHKOH KATYyLIKW pajH-
p/ Y2z Yyca a, cocrosimed H3 N BHTKOB.
/ Sz
0

Puc. 3.99 Puc. 3.100

KaTynika mnomkjioyeHa K OajnHCTRUECKOMY TajibBaHOMETPY.
Conpornsienue Bcell nemu pasHo R. Hafity MaruatHbit Mo-
MEHT MarmHHuTa, €cJH TIpH €ro YAaleHHH H3 KaTYIIKH Yepes
rajibBaHOMETP NPOLIO KOJMYECTBO SJAEKTPHYECTBA .

3.344. Haiity npubnuxenayio GopMysny Aad B3auMHON HH-
JYKTHBHOCTH JABYX TOHKHX BHTKOB OJIHHAKOBOTO pajuyca a,
ecJH OCH BHTKOB COBHANAOT, @ HX LEHTPHI HAXOAATCH IPYyT OT
Apyra Ha paccrosuun [, mpuueMm I3>a.

3.345, Mmetorcs JBa HEMOABHKHBLIX KOHTYPA C B3aHMHGH
HIJYKTHBHOCTBIO L;,. B ONHOM U3 KOHTYPOB Ha4aslH H3MEHAThH
ToK no 3akoHy [,=af, rae o — nocrosinHasn, {— pema. Haiiti

3aROH H3MeHeHus Toxa /,(f) B APyroM KoH-

R “Type, HHAYKTHBHOCTB Kotoporo L, H co-
nporuBnenue R.

R 3.346. Karywka HHAyKTHBHOCTH L=

e =206 mx['H # conpotuBaeHus R=1,0 Oum j

I

THUBJCHHEC HCTOYHHKA npeﬂeﬁpe;xHMo MaJjio.

3.347. Tok [ Teuer no AMMHHCMY. NPAMOMY OPOBOAHHUKY

KPYIJIOrO CeYeHHMs ¢ MArRUTHOA mponHuaeMocTsio p. Haiitn

SHEPTHiO MATHHTROrO TIONS BHYTPH {IDOBOAA B pacueTe Ha efili- §

HHLY €70 JJIMHHL,
170

oy ] NOAKAYEHA K HCTOYHHKY NOCTOSHHOHK 3.1.C. §
}3— &=3,0 B{puc. 3.101). Iapaanensno Karymke }

Puc. 3.101 BKJIIOYEHO conporuBaeHue R,=2,0 Om. Halitk |
KOJIHYECTBO TeNnNa, KOTOpOe BBIAENHTCA B Ka-

TYuIKe Rocje pasMeikauun Kawya K. BryTpednee comnpo- §

3.348. Ha TOp H3 marseTika HamoraHo N=>500 BHTKoD.
Haiitn SHEPTHIO MAarsHTHOIO NOJIA, €CJAH NPH TOKe 1::2,% A
MarHHTHBL TMOTOK  Hepes nonepeyHoe ceyeHHe TOpa =
—1,0 MB6. . . ,

3.349. JKenesublii CEPIEYHHK, HMEIOWHK dopmy TOpa ¢
Kpy[J/IbiM CEYEHHEM paauyca a—u3,0 CM, HeceT Ha cebe. oﬁmom}ul
43 N'=1000 BHTKOB, N0 KOTODOH TeHeT TOK I=1,0 A. Cpenunii
pazayc Topa =32 cM. Hafitn ¢ nomoiuibio prc. 3.82 mMaruuT-
Hyio HEPTHIO, 32MACEHHYIO B CEpIeuHHKe, monaran Hanps-
JWEHHOCTh T0J151 H OJMHAKOBOH MO BCEMY CEYeHHIO H DABHOM
ee 3HAUEHUIO B HEHTpe CeueHHsH. i

3.350. ToHKOe KOJIBHO H3 MarHeTHKa HMEET CPEeAHHH Aua-
metp d=30 cM H. HeCeT Hd cee o6mMoTRYy H3 N =800 BHTKOB.
Iacuanp NONEPEYHOrQ CEUYEHH s KOMbLA S§=>5,0 cm®. B kosbLe
crlesaHa nonepednast npopesb WHpHHBL b=2,0 mM. Korza no
06MOTKE TedeT HEKOTOphiy TOK, MarHuTHad NpOHHUAEMOCTb
marseTHka u=1400. Ilpenebperas paccesHHeM MarHuTHOIQ
NOoTOKAa Ha Kpasx 3a3opa, HaTu:

a) OTHOUiCHHE MAarHWTHOH SHEPrHH B 3a30pe K MATHHTHOH
SHEprHM B MAarHeTHKE;

6) HHAYKTHBHOCTH CHCTEMB!, NPHUYEM JABYMA CnocebavMy —
yepe3 NOTOK H 4epe3 SHEPrHio.

3.351. KoakcHaapupeli kKaGesib COCTOHT H3 BHyTpeHHero
CTIIOUIHOrO NPOBOAHHKAE pajHyca a M HapyXHO NPOBOAsILER
TOHKOCTEHHOH TPpYGKH pajuyca b. HaiTH HHAYKTHBHOCTH €1~
HHLBL JIMHBL KaGensi AAs TOKOB ROCTATOMHO MaJof 4acTOTHI,
NpH XOTOpOil pacnpeliefleHde TOKa 10 CEYeHHIO NPAKTHUYECKH
paBHoMepHO. MarHMTHas NpOHHUAEMOCTE BCIOAY DaBHa elH-
HHIE.

3.352. Jlauunbli nMANHED pajgHyca @, 3apaXKeHHBIH paBHO-
MEpHO 1O TIOBEPXHOCTH, Bpauiaercss BOKPYr cBoell ocH C yIJio-
BOH cxopocTbio . HaliTh sxHepryio MarHHTHOro noas Ha elH-
HUilYy AJHHB LHJHHApPA, €CJM JHHERHAas IVIOTHOCTH 3apsana
OMJAMHApa paBHa A R p=I.

3.353. Ilpu KakoH HanpsKEHHOCTH 3JIEKTPHUECKOro oA
B BaKyyme OOBEMHAsh TJIOTHOCTh 3HEPTHH 3TOro noas Oyner
TaKol e, K&K Yy MarsHTHOro noas ¢ HMuaykuueh B=1,0 Ta
(Toxke B BakyyMe)?

3.364. ToHKkoe paBHOMEPHO 3apfAKEHHOE KOJbLO pajHyca
a=1) cM Bpamaerca BOKPYI CBOEH OCH C YIVIOBOH CKOPOCTBIO
0=100 pan/c. HaliTn oTHoINeHHe OGLEMHBIX IIOTHOCTER HEp-
M MarHHTHOrO H SViCKTPHYECKOro noje#d Ka oCH KoJbua
B TOUYKe, OTCTosileli OT €ro LeHTpa Ha paccroshHde l=q.

3.355. Hcxons M3 BRIpaKeHHS ISt OOBEMHON ILIOTHOCTH
MarsHTHOH 3HEpruM, noxasarb, 4To pabora, 3arpauuBaemas na
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HamarsHunBaHue eAMHHUBl 00beMa Mapa- MJH JMaMarHeTHka,
A=—}B/2. v

3.356. [lBe onMHAKOBbIE KATYIUKH, KaXJIAS HHAYKTHBHOCTH
L, coepnHsicT a) nocnenoBatesibeO, 6) mapamnenbuo. Cuutan
B3aUMHYI0 HMHAYKTHBHOCTb KaTyIIeK INpeHeOpeHMO MaJioH,
HaHTH UHIYKTHBHOCTB CHCTEMH B OGOMX CJy4asnXx.

3.357. e onuHaKOBble KATYIIKHM, KaxJAas WHAYKTHB-
HOCTH L, coefiHeHbl NOCJENOBATENLHO M PAacHOJIOKEHBl Tay
6/1M3KO APYT OT Jpyra, YTO MAarHUTHBLIH MOTOK ONHON KaTyHIKH
NOJIHOCTBIO NPOHH3bIBAET, YCHaMBasA, Apyrywo. Halitu uHAYK-
THBHOCTb CHCTEMBI M3 3THX ABYX KaTyllek. ,

3.358. JlBa coJieHOMAa OAMHAKOBOM JJIHHBI M IIOUTH ONUHA-
KOBOIO CEUEHHSs BCTaBJICHBI NOJHOCTBIO OJUH B Jpyro#. Halith
HX B3aUMHYIO MHAYKTHBHOCTb, €CIH HX HMHAYKTHBHOCTH PAaBHBI
Li H Lg.

3.359. JIBa ofuHAKOBBIX KPYroBbIX BHTKA H3 CBEDXIPOBOJ-
HHUKa, 00/1a/laiolHe Kax /bl HHAYKTHBHOCTDIO L, pacnofoxeHsl
KO4KCHA/ILHO HA GONBILOM PacCTOSIHHH APYT OT Apyra. B Kaxk-
JioM BHTKE B OJHOM M TOM e HalpaB/eHHH TeyeT Tok I. BHTKu
3aTeM COBMeLIaloT.

a) KakoB OyAeT pesyasTHpYiomui TOK I’ B KaXJIOM BHTKe?

6) Uemy paBHO npupaleHHe MarHHTHOH SHEPTHH CHCTEMbI?

3.360. IlokasaTh, YTO MarHHTHas DHEPTHsi B3aAUMOAEHCTBHA
ABYX KOHTYPOB C TOKaMH, HaXOLAIIHXCA B BakyyMe, MOXKer

6biTh npefcTaBieHa Kak Wy, = (1/p,) S B,B,dV, rne B, u B, —

HHAYKUHH MArHHTHOTO NOJA B yeMeHTe ofnema dV, cosnaBae-
Mble OTAEIbHO TOKaMH OJHOTO H JAPYroro KOHTYpOB.

3.361. Hafitu sHepruio B3aHMOAEHCTBHA ABYX KOHTYPOB
¢ Tokamu Iy u I,, ecin 062 KOHTYpa HMEIOT BHA OKPYIKHOCTeH
¢ papuycamu a H b (a<b), LeHTpPHl 3THX KOHTYPOB HAXOAATCSA
B OAHO TOUKE H NJOCKOCTH KOHTYPOB COCT@BJISIOT APYT C APY-
rom yroa 9.

3.362. [TpocrpaHcTso MEXAY ABYMSA KOHUEHTPHYECKHMH Me-
TaJIMYeCKUMH chepaMH 3ainoJHeHO OIXHOPOAHOH c/1aGo NpoBo-
Asiuell Cpeioil ¢ YAEabHBIM. CONPOTHBJICHHEM P H JIUIEKTPH-
YECKOH NMPOHMUAEMOCTHIO &. B MoMeHT ¢=0 BHyTpeHHeil chepe
coofiuuny  Hekoropelit 3apsa. Haiiru: ‘

a) CBfI3b MEXAY BEKTOPAMH IIOTHOCTEH TOKA CMeUleHHS H |

TOKa NPOBORMMOCTH B [POH3BOJLHOH TOYKE CPEAsl B OAHH H
TOT K€ MOMEHT,

- 6) TOK CMeleHHA Yepes NPOHM3BOIbHYIO 3aMKHYTYIO NOBepX-
HOCTD, PACIOIOKEHHYIO LEJMKOM B Cpele H OXBaTHBAIOULYIO
BHYTPEHHIOI0 cepy, ecaH sapsaj sToét cepbl B NAHHEIH MOMEHT
paBeH g, ’
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3.363. [1l1ocKHil KOHJEHCATop o6pa3oBaH aggma Auc:a:\m;;

" KOTOPHIMH HAXOWTCS OXHOPOAHas c/abo MPOBOAAIA
MY }}(( wieHCATOp 3apSIUMNH M OTK/IIOUHJIH OT HCTOYHHKA
D :mlll [NpeHebGperasi KpaeBbIMH afxpekTaMmy, MOKAa3aTh,
o St oe 1ioJ1e BHYTPH KOHJEHCATopa OTCyTCTBYeT.

Al BO3AYLUHBIA KOHJAEHCATOp, NJIOMWAlAb KaX-
noﬁs.g?xialgﬁgxc KKm'oporo S=100 cM?, BKjOUeH mocesoBa-
TespHO B LENb NMEPEMEHHOro TOKA. Haiitu amnumtyny nanps-
JRHOCTH 9/IEKTPHUECKOrO TOJA B KOHJEHCATOpE, €Ciu aM-
NAHTYAa CHHYCOHJANLHOTO TOKa B n?nagimmnx ApoBojax

=1,0 MA ¥ yacToTa TOKa 0=1,6:107 ¢,

3.365. IIpOCTpaHCTBO MeX]1y OGKJaJKaMH MJIOCKOro KOH-
Jencatopa, MMeiomuMi (QOPMY KPYTVIBIX JWCKOB, 3alO/HEHO
OZIHOPOAHOM €160 MPOBOJSIIEH CPelOi C YAGIBHOH NPOBOMH-
MOCTBIO O H AWSJIEKTPHUYECKOfi NPOHHNAEeMOCThIO €. PaccTosinue
mexny oOknaakamu d. IlpeneGperas KpaeBbiMi apexramMu,
HAlTH HAIpPSKEHHOCTb MAarHHTHOTO MOJsi MEXAY OOKJajKaMH
Ha PAacCTOSIHHH r OT HX OCH, €CJIM Ha KOHJEHCATOp NONAHO -
nepemennoe Hanpsikenne U=U,cos of.

3.366. JaunHnii npaModl COJIEHOHJA umeer n BUTKOB Ha
envuuny AIHEEL [To HeMy Teuer mepemenHblt Tok [=1,sin of.
HaiiTi NJOTHOCTb TOKA CMELIEHHS KaK (yHKIMIO PACCTOSHUA
r Oor ocH coseHouia. Pajuyc ceueHHs cosieHouaa R. 3

3.367. Toueunuiii 3apsif ¢ ABHXKETCS ¢ HEPEJATHBHCTCKOH
ckopocTeio v=const. HaiiTH NJOTHOCTb TOKA CMEIEHHA jeu
B TOYKE, HaXOASWIEHCH HAa DAacCTOAHHH r OT 3apsjia Ha mps-
Moii: .

a) coBnajaioniel ¢ TpaeKTOpHeH sapsiia;

6) nepneHANKYJIAPHOA K TPAeKTO-
puM M NpPOXOAsAUIel uyepe3 sapsi.

3.368. JIBe uacTuubl, Macca Kax-
JoM H3 KOTOPBIX paBHa 1, a 3apsaapl

g U —q, JMBHXKYTCA NOA JAcHicTRUEM NN S, ¥ DS
3MEKTPUYECKOro NPHTAKEHHSA N0 OK- ¢ D ] ,'
PYHKHOCTH TaK, 4TO COEJHHAOmASR HX v
HpAMas BpalllaeTcs ¢ YIVIOBOH CKo- W

poctbio ®. Haiityu nJjotHocTs TOKa
CMEIEHHSA B LUEHTpe 3TOll CHCTEMEL.

3.369. Touweunwit 3apsif ¢ ABHXKETCA C HepesiTHBHCTCKOM
CKOpocThiO v=const. Bocnonb3oBapmuck TeopeMoil 0 UMPKY-
asausn BexkTopa H mo nyskTupHO# oxpyxHoctH (puc. 3.102),
Haitth H B Touke A Kak QyHKUHIO PalHyc-BEKTOPA I H CKO-
POCTH v 3apsaa.

3.370. [lokasarb ¢ nomowpio ypaBHeHHd Maxcseana,
4TO;

Puc. 3.102
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a) nepeMenHoe BO BPeMEHH MAarHUTHOR MOJIe HE MOXKeT cy-
HIeCTBOBaTh 023 SJEKTPHYECKOI'D TOJsA;

6) ONHOPONHOE 3VIEKTPHYECKOE MOJie He MOMKET CYUIECTRO-
BaTh NPH HaJHYHH IEPEMEHHOTrO BO BPEMEHH MATHUTHOIO MO,

3.371. Ilokasats, uto W3 ypaBHeHHit Makcsessa caényer
38KOH COXDAHEHHS 3JEKTPHYECKOro 3apsiga, T.e. Vej=
=—0p/0t.

3.372. Tlokasarh, uro ypaBHenHsn MakcBesmta yX E=
=-—0B/0¢ u V-B=0 ABAAIOTCH COBMECTHMBIMH, T. €, HNEPBOe
H3 HHMX He MPOTHBOPEYHT BTOPOMY.

3.373. B nekoropoit 06JacTd MHEpUHANBLHOH CHCTEMBI OT-
CyYeTa MMEeTCHi BPalallieecs ¢ YryIoBOH CKOPOCTHIO @ MATHHT-
HOe noae, MHAYKUHUA kotoporo pasaa B. Ha#ith VX E B s1oi
06J1acTH KaK (pyHKLHIO BeKTOPOB ® H B.

3.374. B unepuuannHofi K-cucTeMe OTCUETa MMEeTCH OLHO-
poxHoe YHCTO MarHuTHOe noje ¢ uuayknuedt B. Hairu nanps-
MEHHOCTh 3JIEKTPHYECKOro nosis B K'-cucreme, xoropasi ABH-
HKETCA € HePEJATHBHCTCKOH CKODOCTBIO V  OTHOCHTENLHO
K-cucrempr, npuyem v_{B. [na pemennsi storo sonpoca

' paccMoTpeTh CHJIBI, AEHCTBYIOUHE Ha BOOGpa-
té’ )kaeMbiit 3apsAf B OGEHX CHCTEMAaX OTCYeTa B
—— MOMEHT, KOTAa CKOpOCTHb 3apsaja B K’-cHcre-

\_, Me paBHa Hymo.
j v 3.375. Bousblias nnactuHa u3 HedeppoMar-
HHTHOTO MeTajsa JBHXKETCSl €O CKOPOCTBIO |
Puc. 3.103 v=90 c™M/c B OHOPOIHOM MATHUTHOM HOJe ¢

uuaykudet B=50 MTs, Kak nokasaHo Ha
puc. 3.103. Halith noBepXHOCTHYIO ILIOTHOCTb 3JEKTpPHHEC-
KHX 3apsifloB, BO3HUKAIOWHX Ha IJIACTHHE BCJIEACTBHE e
ABHM{EHHS. '

3.376. bonblwas niacTMHa W3 ONHOPOAHOIO AHSJIEKTPHKA
C NPOHHIAEMOCTBIO & JBHXKETCA C MOCTOSIHHON HepeNATHBHCT-
CKOH CKOPOCTBIO V B OJHOPOAHOM MArHHTHOM NOJE ¢ MHAYK-
uueir B, kak nokasaHo Ha puc. 3.103. Haiitn nonsipusopan-
HOCTb P JH57EKTPHKAa M MOBEPXHOCTHYIO NJAOTHOCTh O CBfI-
3aHHBIX 3apsJOB.

3.377. [nuHHLIA COJIOWHOH aMOMHHHEBBI LHJAMHAD pa-
auyca a==5,0 cM BpaialOT BOKPYr €ro OCH B OJXHOPOAHOM
MarHiTHOM noJe ¢ uuaykuued B=10 mTa. Yraosas ckopocThb
Bpawenua =45 paa/c, npuyem w{{B. [IpeneGperas maruur-
HBIM 1IOJIEM BO3HHKAIOUIMX 3apAfoB, HalHTH HX OGBEMHYIO H
HOBEPXHOCTHYIO IIJIOTHOCTH.

8.378. [I/HHHBIA LMAMHAD pajuyca @ H3 JUIJEKTPHKA
€ NPOHHLAEMOCTbIO & Bpalaercs ¢ [NOCTOAHHOR YIVIOBOH CKO-
POCTLIO @ BOKPYT CBOEH OCH BO BHEIUHEM OZHODOXHOM MArHHT-
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qoM  TIOTE. Munykuus noas pasHa B, mnpuueM ot4B.

™ ;
82) [10/15IpU30BAHHOCTD AHSJIEKTPHKA KaK hyHKIHIO paccTos-

4w OT OCH WHJIHHADA, P(r); 5 ) .

6) NOBEPXHOCTHBIH CBA32HHEIA 3apsA A Ha elHHHLY LJHHB
ugAHHAPA. R .

3.379. HepenaTHBHCTCKHA TOYCYHELIH 3apAR ¢ NBHKETCH
¢ nocTosiHHON CKOpocThio v. Haiitit ¢ noMometo dopmys npe-
o6pa3oBaBna noJsiell UHRYKUHIO Bu MarHiTHOIO IIONA 3TOrO 3a-

q1a B TOUKE, IOJIOHEHHE KOTOPOH OTHOCHTE/ILHO 3apsjia onpe-
JensieTcss Pafuyc-BEKTOPOM T. _

3.380. Ilokasate ¢ noMousio dopmya (3.64): eenn B HAEpP-
nuanphol  K-CHCTEMe. OTCYeTa HMeeTC TOJNBKO S/eKTpHYe-
cKoe HJIH TOJBKO MaruTHoe noje, To B J0GOH Apyroit HHep-
auanpHol K'-crcreme Gy YT CYWIECTBOBATD KaK. S/IEKTPHYECKOR,
TaK M MartuTHOe IloJie oJHOBpeMeHdo, npuuyem EB* L B'.

3.381. ‘Hmeerca anuuBul ApAMOH INPOBOAHMK ¢ TOKOM
1=1,0 A. Haiitu 3apsaa A’ Ha enyHuny AAHABI NPOBOAHUKA H
COOTBETCTBYIOUIECE YHC/IC 3/1EKTPOHOB, q6ecnequsammnx 3TOT
3apaf,— B CHCTEME OTCYeTa, ABHKYUIEHACH NOCTynaTe/-HO @
HepeATHBUCTCKOM CKopocThio vo=1,0 M/0 BAOAL NPOBOAHHKA
B HanparJeHHH Toka /. ,

3.382. B unepupansHofi K-cucreMe uMeercs _TOIbKO SJ’leKT-
pHYecKoe NoJieé ¢ HanpRKEHHOCThIO E=a(xl+yuj)/(x2—ry2),
rle @ — NOCTosinHasg, i M j — opTei ocelt x ¥ y. Hafitu nuayk-
umio B’ marnuTHoro nosisi B K'-cHCTEMe, KOTOpasA ABHIKETCS
OTHOCHTEIbHO K-CHCTEMB! ¢ HEPeNATHBHCTCKOH MOCTOAHHOA
ckopocTbio v=0k, k — opr ocH 2. Caurarh, 4T OCb 2' COBIa-
naet ¢ ocbio 2. Kakofi Bup umeer nose B'?

3.383. Y6emuthes, 4to GopMmyasi npeoGpasoBanus (3.6u)
eaenyior u3 dopmyan (3.68) npu v,

3.384. B unepunaapHoOii K-cHcTeMe HMeETCH TOJbKO ORHO-

“POAHOE 3/JEKTpHUeCKoe Nojie ¢ HanpsKeHHOCTbIO =8 uB/M.

Hafitn mopynbp u HanpasseHHe

a) pexropa E', 6) Bextopa B’

B HeepnmanpHofi K'-cucreme, ABHMYINEHCR IO OTHOWIEHAIO
K K-chereme ¢ TMOCTOSIHHOM CKOPOCTRIO V. NOA YIIoM =45
K pextopy E. Ckopocts K'-cucremnl cocrasiser [=0,60
CKOpOCTH CBeETa.

3.385. Pemmth 3aAagy, OTHYAOINYCR OF NPENbIAYIeH
JIHWb TeM, yTO B K-CHCTEME HMeeTCH He 3JIEKTPHYeCHoe, a Mar-
HHTHOe none ¢ unaykumed B=0,8 Ta.

3.388. Y6enuthcs ¢ noMomtbio GopMyJ NpeoGpaloBaHHA
(3.6x) B unpapnanTHOCTH CJEAYIOWKX BEJHURR!

a) EB; 6) E*—cBe,
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3.387. B umepumanvHoii K-cHcTeMe OTCueTa HUMEIOTCA Ama
OAHOPOAHBIX B3aUMHO NEPNEHAHKYJNAPHBLIX NOMA: SJEKTPHue-
ckoe HanpskenHoctH E=40 xB/M M MarHuTHOE ¢ MHAYKUMef;

- B=0,20 MTs1. Haiitn Hanpsukensocts E’ (unu MHRyKuuio B’)
noss B Toit K’'-cHcTeme oTcuera, rae HaGJaiofaercs TONLKO OfHO
none (JEKTPHYECKOE WJIM MAarHHTHOE).

YKkasaHue BocnonbsoBaTbess HHBapHAHTaMH TOJA,

3.388, Toueunrlii 3apsf ¢ ABUKETCS PABHOMEPHO M MpPSMO-
JHHEHHO ¢  PeNATHBHCTCKOH CKOPOCTBIO, COCTaBJISIOMISH
B-uacth ckopoctn cBera (B=uv/c). Hailtu Hanpssxensocts E
5JIEKTPHYECKOrO TOMsI STOrO 3apsja B TOUKE, PajaHYC-BEKTOp
KOTOpOH OTHOCHTE/IbHO 3apsja paBeH r U COCTaBJsieT yroa 4
C BEKTOPOM €ro CKOPOCTH,

3.7. llBuxeHMe 3apSMEHHBIX YACTHIL
B 3JIEKTPHUYECKOM M MArHHTHOM NOJsX

@ Cuna Jlopenua:

F=gE-{-g[vB]. (8.7a)
@ YpaBuende JBHMKeHHS DeJATUBHCTCKOR YacCTHILL:
d mv
bor 7 gy pe————————pg o} F- 3.76
dt Y 1—(v/c)? (3.76)

@ Tlepuon ofpaiiennst 3apsKeHHON YaCTHULI B OAHOPOZHOM MATHHT-
HOM oJe:

T =2nm,/qB, (3.78)
Tle in,—— peJAATHBHCTCKAs Macca yacTHUB, M, ==m/ Vi —(v/c)2.

@® DeraTpoHHOe yc/0BHE —YCIOBHE JBHXKEHHS 3JEKTPOHA IO KpYro-
BO# opluTe B GeTaTpoe:

Bo=1/,¢B, 3.71)

rie By— HHAYKUHS MATHHTHOTO Moas Ha. opGure, ¢{B>—cpennee 3uaue- j

HHe HHAYKUHH BHYTDH OpGUTEHL :

3.389. B momeHT f==0 H3 OJHOH NMJACTHHBI IJIOCKOTO KOH-

AEHCATOpA BBUIETEN 3JEKTPOH C HPEHeBPEKUMO MaJsioll CKo- |

poctbio. Meay NnacTHHaMH NPHJIOKEHQ YCKOPSIOWee  Ha-
NpSXKEHHE, MEHSIONeeCs BO BpeMeHH No 3akoHy U=ef, rxe
e=100 B/c. Paccrosnme mexay naacrumamn =50 cM.
C Kaxoii CKOPOCTBIO 3/IEKTPOH TOAJIETHT K NPOTHBONONOKHOH
nJacTuHe? ’

3.390. IlpoTOH, YCKOpeHHBI PasHOCTBIO NoTeHuManos U,
nonanaeT B MOMEHT ¢{==0 B ONHOPO/HOE 3JIEKTPHUECKOE WO/IE
IVIOCKOro KOHAEHCATOpa, IIHHA IJIACTHH KOTOPOIO B HANpPaB-
JIEHHH ABHXKEHHs paBHa [. HanpsukeHHocTs nons mensercA
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po BpeMeHH KaK E_==st,'ur11e & ~— nocrosinias. CyHras npoToH
Hepe ATHBHCTCKUM, HAHTH YIOM MeX]y HAampaB/ieHHSMH ero
JpiKeHus 0 H TOC/e MpOJIeTa KOHAeHCATopa. Kpaesemmu 3d-
pexTaMH npeHebpedb.

3.391. Yactvua ¢ yACAbHBIM 3apsiioM g/m IBHMKETCA 0ps-
MOJIMHEHHO TOJ HeficTBHEM 3JeKTpuuecKoro noas E=F£,—
—ex, Tle & — TONOXUTeNbHAs MOCTOAHHASA, X -— PacCTOAHHE
oT TOYKH, B KOTODOH YacTHLA NEPBOHAYANBHO NOKOMJACh.
HafiTh paccToAHHe, NPOMACHHOE 4YacTHLEH [0 OCTAHOBKH .

3.392. OSJIEKTPOH HAYHHAeT JABHratbCsl B  OQHOPOLHOM
SAEKTPHUECKOM noJle ¢ HanpsikeHHocThio E=10 kB/cm. Uepes
CKOJILKO BpEMeHHM focjie Hayajaa JBHXKeHHs KHHeTHYeckas
sHEprHA 3JEKTPOHA CTaHeT PaBHOH €ro 3Heprud NOKos?

3.393. Peastusucrckuil nporoH B Moment {=0 Bjeresn co
CKOPOCTBIO -V, B 06/1aCTh, T/Ie HMEETCA MOoNepeyHoe OHOPOLHOE
SJICKTPHUYECKOE N1071€ HANPSIKEH -
gocty E, npuuem v, | E. Haittu
3aBHCHMOCTB OT BpeMeHH yrJa 4
MexkJIy CKOPOCTBIO V NpPOTOHA
H TNepBOHAYa/bHEIM HanpasJje-
HHEM €ro JBHKEHHS,

3.394. I'lporoH, ycKOpeHHI
pa3HocTbio norteHuyanos U= -
=500 kB, mposaeraer nonepey- Puc. 3.104
HOe OfIHOPOJHOe MarHHTHOE No- :

e ¢ uHayknuelt B=0,51 Ta, Tonmuua o6yiactu ¢ noteM d=
=10 cm (puc. 3.104). Haiitn yron o oTK/IOHeHHsT NPOTOHA OT
nepBOHAYa/JbHOrO HanpabJeHs JABHKEHHA,

3.395. 3apsxeHHAad uyacTHIA ABHXKETCH MO OKDPYIKHOCTH
pazuyca r==100 MM B 0ZHOPOHOM MArHUTHOM HOJIE ¢ HHAYKUHEH
B=10,0 mTx. Hafitu ee ckopocTh B nepuok oGpaiierHs, ecau
HYacTHLRH SABJSAETCA: :

a) HepeJNIATHBHUCTCKHH  nNpoToH; 6)  PeNATHBHCTCKHI
S/IEKTPOH,

3.396. [is Kakux sHaueHHH KHHETHYeCKOH SHeprHu Ie-
proA ofpaiieHHa 3JeKTPOHA M MpPOTOHA B OJHOPOAHOM Mar-
HATHOM nosie Ha 1=1,0 % Goublue nepHona HX obpalleHHs NpH
HepPeNATHBUCTCKUX CKOPOCTAX? :

3.397. JnexkTpoH, YCKOpeHHBIf PA3HOCTLIO MOTEHUHANOB
U=1,0 kB, nBuxercs B OJHOPOAHOM MArHUTHOM MOJE TNOA
yriom a=30° K Bektopy B, momyap koroporo B==29 MTux.
Hafith mar BUHTOBOH TpaeKTOpHH 3JEKTPOHA.

3.398. Cnafio pacxoRauEics NyYyoK HepesiTHBHCTCKHX 3a-
PAMEHHBIX YacTHL, YCKOPEHHBIX PasHOCTbio MoTeHuManos U,
BRIXOAUT M3 TOUkH A BAOJb OCH NMPSAMOro CoJeHoMAa, Ilyuok
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¢doKycupyeres Ha paccTtosiHuH [ OT ToukH A npu ABYX nocJeno-
BaTe/bHbIX 3HAYEHHAX MHAYKUMH MarHMTHoOro noas, B, u B,.
Hatitu yrensHbE 3apsn g/m uactuu,

3.399. Vs Toukn A, jexaieii Ha OCH NPSIMOro COJIEHOMAA,
BbIIET2ET HEPENSITHBHCTCKHH 3JEKTPOH €O CKOPOCTHIO U NIoA
yraom o K ocH. MEaykuus manutHoro noas B. Haiitm pac-
CTOAHHE r OT OCH JI0 TOYKM NONAajaHHA SAEKTPOHA HA 3KPaH,
pPacnoJIOXKeHHHH NepneHZHKYJIAPHO K OCH Ha paccroasun !
or Toukn A.

3.400. C noBepXHOCTH LHJIHHIPHYECKOTrO NPOBOAA DPajuy-
c€a a, N0 KOTOPOMY TeueT NOCTOAHHBIA TOK [, BhLIETaeT 3JeKTPOH
C HaYaJbHOH CKOPOCTDBIO Uy, HEPIEHAUKYAAPHOK K NOBepXHOCTH
nposoga. Ha Kakoe MakcuMa/ibHOE paccrosinve yaanHres
SAEKTPOH OT OCH NPOBOJA, APEXKIe 9eM NOBEpHYTb O6DATHO
noA JeficTBHEM MAarHHTHOTO nOAA TOKa?

3.401. HepeaaruBucTcKas SapsHeHHas d9acTHua npoJe-
TaeT INEKTPHHECKOE NOJe LUIHHADHUECKOrO KOHAEHCaTopa M
3aTeM MONgflaeT B OJQHOPOLHOE NONEPEYHOe MATHHTHOE noje
¢ unpykupeit B {puc. 3.105). B konzeHcarope yacTyua ABH-
MeTCH 1O AYre OKpPYKHOCTH, B MariHTHOM lOJie — 00 NOAY-
OKPYXHOCTH pajpyca r. PasHOCTb NOTEHIHANOB HA KOHJERCA-
tope U, panuyent o6kiafok a # b, npugem a<<b., Hairru cxo-
poCTh HACTHUBI W €€ YAeabHui 3apsn g/m,

Puc. 3.105 Puc. 3.106

3.402, M3 navana xoopansar O ofnact, IAe CO3AaHE! Of-
HOPOJAHBE NapaJj/iebHble OCH Y SJAEKTPHUECKOe H MarkuTHoe
noast ¢ HanpskenHocTotio £ n uHAyKkuueii B (pue. 3.106), Bg-
JIETAET B HaNpaBJeHHH OCH X HEPeNATHBHCICKAA YacTHUA. €
YAeNbHHM SapAAOM ¢/m M HadaJbHOR CKOPOCTEIO v,. HafiTh:

a) KOODIHMHATY y, 9acTHIM B MOMEHT, KOria osa n-ii pas
nepeceder ochb Y;

6) yron o MeXAy CKOPOCTBIO YaCTHIIBL H OCHIO ¥ B 5TCT MO-
MEHT.

3.403. ¥Yskui ny4oK OAHHAKOBLIX HOHOB © YAGNLRLIM 3aps-
RoM g/m, UMEIWUAX pasauyHbie CKOPOCTH, BXOAMT B Touke O
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(cM. pHC. 3.106) B o6nacTek, IAe CO3JaHB OZHOPOAHLE Hapa-
ne/IbHBE SEKTPHUECKO® H MATHHTHOE NOJIA ¢ HANPSLKEHHOCThIO
Ed pHaykudeit B. Hanpasienue nyyka B TOuke O coBmajnaer
¢ och0 X. Ha paccrosinut [ or T04kH O HaXORHTCSH n.nocx”nﬁ
9KpaH, OpHEHTHPOBaHHEI! NEPNERAUKYNApHO K ocH x. Haiiru
aBHeHHe cJiela HOHOB Ha 3kpane. Ilokasars, uto mpH 2K
910 ypasHeHue napaGosbl. .
3.404. TIyuoK HepeJATHBHCTCKHX IPOTOHOB NPOXOAMT, He
OTKJICHARCH, Yepe3 o0aacTb, B KOTOPOH CO3JaHBl ONHOPOXHEIE
jonepeUHEe B3AHMHO NEPNEHAMKY/SPHbE 3JIeKTpHYeCKoe H
maranTHoe nonst ¢ E=120 xB/m u B=50 mTa. 3arem mydoxk
[onajaeT Ha 3aseMyieHHyio Muinenb, Haittu cuay, ¢ KoTopo#
oK JefiCTBYyeT Ha MulueHb, ecqH ToK B myure [=0,80 mA.
3.405. HepensiTHBUCTCKHE MNPOTOHBI JABMIKYTCH NPSMOJIH-
pefizo B OOJIACTH, T/e CO3AAHBI OJHOPOIHLIC B3aHMHO flepreH-

* MKYJIAIPHEIE 3JIEKTPHYecKoe H MarHutHoe noss ¢ £=4,0 kB/m

u B=50 mTa. TpaekTopus NPOTOHOB JIEXHT B INIOCKOCTH X2
{puc. 3.107) u cocrasiser yron =30" ¢ ocbio x. Halitu mar
BHHTOBOH JIHHHH, Ilo KOTopoft GyAyT ABHIaThcA IPOTOHBE HOC/E
BLIKJIIOUEHH A 3JIEKTPHYECKOro MOJA.

o
Ar\

a

Prc. 3.107 ‘ Puc. 3.108

3.406. TIyuoK HepesiITHBHCTCKHX 3apSIKEHHBIX YacTHIL
NPOXOAHT, HE OTKJOHASCH, yepe3 obaactb A (puc. 3.108), B ko-
TOpOH CO3JAHH TOMNepeyHHle B3aHMHO MNEepNeHJHKYJIApHbIE
SMIEKTPUYECKOE H MarHHTHOE NOJsA C HaNpsKeHHocThio E H
nuaykuueit B, Ecau MarsurHoe HoJi€ BBHIKJIOUMTh, Clel nyd-
Ka Ha skpaue 3 cmemaercd Ha Ax. 3Has paccrosiHuA a 4 b,
Ha#TH yaenbHHE 3apAA g/m YacTHIL

3.407. YacTHua ¢ yAenbHBIM 3apsiioM g/m ABHKeTCA B 06-
NIACTH, TA€ CO3aHB! OJHOPOJHBIE B3AHMHO NEPNEHAUKYJSPHEIE
3JEKTPUUECKOE M MArHHTHOE NOJIA C HanpsikeHHoCTbio E H
nagyxuueit B (puc. 3.109). B Moment #==0 yacTHUA HaxoIuJach
B Touke O M HMeJa HYJIEBYIO CKopocTh. Haiitu pist HepeasiTH-
BUCTCKOTO cCJydas:

a) 3aKOH JABHMEHHs uacTHUB X (f) B y(f); KaKoH BHA HMeer
TpaeKkTOpHs; :
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6) ANHHY y4YacTKa TPAEKTOPUH MeK-
Ay JIByMs OnHXKalIUMMH TOYKAMH, B
KOTOPHIX CKOPOCTb HacTHLEL oGpariaer-
¢ B HYJb; :

B} cpeiHee 3HayeHHe NMPOEKUHH CKO-
POCTH HacTHURI Ha ocb x (mpefidoBas
CKOPOCTB).

3.408. Cucrema cOCTONT H3 JUTHHHOTO
HWINHAPHYECKOrOo aHoja pajauyca a H
KOAKCHAJILHOTO ¢ HHM LH/IHHAPHYECKOrO
Karofa papuyca b (b<<a). Ha ocu cucremnl uMeercst HUTb C TO-
KOM Hakana [, cosjaomuM B OKPYXaiolleM NpPOCTPaHCTBE
MariuTHoe nosie. HalTH HaMMeHBIUYIO Pa3HOCTb NMOTEHLHANOB
MEeXJZY KaTOIOM H aHOJOM, MNpPH KOTOPOH TEPMO3JIEKTPOHHI,
nokujalomue Karoa 6e3 HayaJbHOA CKOPOCTH, HA4YHYT JOCTH-
raTh aHoAa. /

3.409. MarHerpoH — 310 npuGop, COCTOSIHNA H3 HUTH Ha-
Kala paguyca a M KOAKCHAJBbHOTO HMIMHAPHYECKOrO aHOZa
panuyca b, KOTOpbie HaxoAsiTCi B OJHOPOJHOM MAarHHTHOM
noJje, NapajieNbHOM HHTH. MexkAy HHTHIO M AHOJOM IIPHJIO-
3eHa yckopsiomas pasHocTb noreHuuanoB U. Haiitu snage-
HHEe WHAYKIMH MarHuTHOrO NOJHA, NPH KOTOPOM SJIEKTPOHMI,
BLUIETAIOIMHE ¢ HYJIEBOH HAua/jLHOM CKOPOCTBIO H3 HHTH, 6y-
AYT JOCTHIaTb AHOAA,

3.410. 3apskeHHasi €acTHLIA C YJeJbHBIM 3apsioM ¢/m
HAYHHAeT JBHraThcsi B OGJAacTH, FIE CO3KaHL OXHOPOZHEIE
B33aHMHO NCPNEHAUKYJAPHBIE 3JICKTPHUECKOE H MarHHTHoe
nonsi. MaruuTHoe mnoJsie MOCTOSTHHO H HMMeeT HHAyKumio B,
9JIEKTPHUECKOE Ke MeHsieTcs Bo BpeMeHH Kak E=F cos wf,
rae o=qB/m.

Hafith pjia  HEPEJIATUBHCTCKOrO CJyuas 3aKOH JBHMEHHA
yacTuupl x(f) H y(¢), ecau B MoMent {==0 OHa HaxoJusiach B
Toyke O (cm. puc. 3.109). Kakoii npumepHO BHJ HMeeT Tpaex-
TOPHA YaCTHIRI?

3.411. Yacrora reneparopa ikJaoTpona v=10 MI'n. Hafitn
adpexTHBHOE YCKOpsiiolllee HaNpsKeHHE Ha JyaHTax 3T10ro
UMKJIOTPOHA, NPH KOTOPOM pAacCTOHUE MEXKIY COCeJAHHMH
TPaeKTOPHAMH NPOTOHOB C paxuycoM r==0,5 M He MeHblue, yeM
Ar=1,0 cM.

3.412. TlporoHnl yckopslioTcs B NMKJOTPOHE Tak, YTO Mak-
CHMaJbHBI pajHyCc KpPHBH3HEI HX TpaeKTOpHH r=50 cM.
Hatitu:

, a) KHHETHUECKYIO SHEpPrHio NPOTOHOB B KOHLE YCKOpEHHs,
€c/M MHAYKUHs MarHHTHOro nojs B uuKJorpoe B=1,0 Tu;
6) MHHHMaJBLHYIO 4acTOTy reHepaTopa LMKJOTPOHA, NHpH

i80

Puc. 3.109

<oTopOll B KOHIE YCKODEHHH NpOTOHE! GYAYT HMEThb KHHeTH-
yecKyio SHEPTHIO T=20 MaB.

3.413. ORHOKDAaTHO HOHH30BaHHuIE HOHBHI He* ycxopsior
p LUKJOTPOHE TaK, UTO MAKCHMANbHbIH pajuyc OpOHTBL r=
—-60 cM. Uacrora reseparopa uMksiorpona v=10,0 Mlu, s¢-

KTHBHOE YCKODSIONIee HANpsIKeHHe MemAy AyaHTamp U==
—50 kB. IlpeneGperas 3asopom
vexcly AyaHTamu, Haitu:

a) TNOJHOe BpeMa [pouecca
yCKOpeHHs HOHa; :

6) npuO/IHKEeHHOE 3HaUeH e Y-
TH, TPONICHHOr0 HOHOM 3a BECh
LUK YCKOPEeHHS, »

3.414. Tax kak nepuojn obpa- Pre. 3.110

[IeHHs1 3JIEKTPOHOB B OJHOPOA- ,
HOM MAarHHTHOM NOJieé C POCTOM 3HeprHu ObICTPO YyBeJAHUYHBA-
€rcsi, WHKJIOTPOH OKAa3biBaeTCss HENPUIOAHBIM JJS HX yCKope-
HUS. DTOT HENOCTATOK ycTpausiercs: B mukxpompone (puc. 3.110),
ric M3MeHeHHe nepHojia ofpaweHHs 3JeKTpoHa AT nenaior
KpaTHLIM neprHoAy yckopsiomero noss Ty. CKOIBKO pas sJ1eKT-
pOHy HEOOXOAMMO TPOHTH yepes YCKOPAIOMME NPOMEXYTOK
MHKpOTpORA, uToOnl npHobpectH suepruio W=4,6 MsB,
ecnit AT=T,, unaykuus MaruutHoro noas B=107 mTa u
yacToTa ycKopsiomero nojs v==3000 MIu? .

3.415. Uro6ni B HUKJOTPOHE He BO3HHKAJA PacCTPOiKa,
cBSI3aHHAs C M3MEHEHHEM MepHoia OOpauleHHSA YacTHUBl NpH
BO3pACTAHHU €e SHEPrHH, MeAJCHHO H3MEHSIT (MOAYJHPYIOT)
yacToTy ycKopstowero noss. [To kakoMy 3aKoHYy Hajfio H3Me-
HATh STY 4acToTy o (f), €cid HHAYKUMA MarHHTHOTO noJjs
paBHa ‘B W uwacTHma npuoGpeTaeT 3a OAMH OGOPOT SHEPIHIO
AW? 3Bapsaa wactunpl ¢, Macca m.

3.416. YacTuua ¢ yAe/bHbIM 3apsJIoM ¢/M HAXOUTCA BHY1-
PH CONEHOHJA KPYI/IOrO CeYeHHs Ha PACCTOSIHHH I OT €10 OCH.
B o6MoTKe BKMIOYH/IH TOK, H HHAYKUHA MATHHTHOTO TI0Jist CTa1a
paBhoit B. Haiitu ckopocTh 4acCTHUBI M pajHyCc KPHBH3HLI ee
TPAEKTOPUH, €CJIH 3a BpeMs HapacTaHHs TOKa B COJIEHOHJe ee
CMeLIeHHe MpeHeOpexuMo MaJio.

3.417. B GeraTpoHe MarrHTHBIA NMOTOX BHYTPH paBHOBec-
HOit OpGHTEHI pafuyca r=25 CM BO3PaCcTaeT 33 BPEMs YCKOpeHHs
npakTHYecKH ¢ mocrosHHo# ckopocThio ©=5,0 B6/c. Ilpu
3TOM 3/eKTPOHHI lipHo6peTaioT sHepraio W=25 MsB. Haiitu
YHCNG 06GOpOTOB, COBEpILEEHHBIX 3JEKTPOHOM 3a BpeMA YCKO-
PeHHA, M cOOTBeTCTBYylOIlge 3HAaueHHe NPOHIAEHHOTO HM IYTH.

3.418. ITokasaT, uTO SJEKTpPOHH B GeraTpoHe OyAyT
ABHIaTbC 1O Kpyrosoli opOuTe MOCTOSIHHOrO pajHyca npH
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YC/I0BHH, UTO MHAYKUUsI MarHHTHOrO NOJsSi Ha OpOuTE paPHa
II07I0BUHE CPEJHEro 3HAYCHHS HHAYKUMH HOJS BHYTPH op6uTw
(GerarponHoe ycJoBHE),

3.419. Hality ¢ nomouibio GeTaTPOHHOIG YCJIOBHA pajuyc
KpYyroBoli OpGHMTHI 3JIEKTPOHA, 3HAs 3aBHCHMOCTH HHAYKIMH
MArHUTHOrO NOJISt OT PacCTOfHHA r JO OcH noas. Paccmorpers
STOT BONPOC Ha npuMepe noas B=Bg—ar?, rie B, n a — no-
JIOXHTEJLHBE NOCTOSHHBIE,

3.420. Iloxasare c nomoilbio GETaTPOHHOIO YCIOBHA, YTO
HaNPsIKEHHOCTb BHXPEBOrO 3INEKTPUYECKOrO 1o/l B GeraTpo-
He HMeeT 3KCTPEMYM Ha PpaBHOBECHOH op6HTe.

3.421. B GerarpoHe MHAYKUHA MarHHTHOrO NOAS Ha PaBHO-
BECHOH opOute paguyca r=20 cM H3MeHseTcst 3a Bpems Al=
=1,0 MC NPaKTHYECKH C NOCTOSHHOH CKOPOCTBIO OT HYJAS R0
B=0,40 Tn. Haittu sHepruio, npHOGPETaEMYIO SUIEKTPOHOM
3a Kamanlt ofopeor.

3.422. UnnyKupus MarHRTHOrO NOJA B 6€TaTpOHE HA PaBRO-
BECHOH OpOHTe pajuyca r H3MEHSIETCH 3a BPEeMS YCKOPEHHS OT
HyJs L0 B npaxkThdecKH ¢ NOCTOSNHON CKopocreio. Cunras
HaYa/ILHYI0 CKOPOCTh 3JIEKTPOHA PpaBHOW WYMo, HaRTH:

a) 3HEprHIO, NPHOGPETEHRYIO JEKTPOHOM 33 BPEMH YCKO-
peHus;

G) COOTBETCTBYIOUIEE 3HAUEHHE MNPOHJEHHOIO VIEKTPOHOM
YTH, €C/H BpeMs YyCKopeHks paeno Al

Yacrhb 4

——

KOJIEBAHHSA H BOJIHbI

4.1, MexaHn4yecKkHe KoJjieGanus

@ YpabHeHHe TapMOHHUECKHX KoJeGaHmit B ero peueHue:
r+o0gx =0, x=acos (@of40), {.1a)

rae ©y— COGCTBEHHAR HACTOTA KOeGaHui, )
@ YpaBHeHnue SaTyXalOmHAX KOJeGaHMil B €ro pelleHHe:

*+2Bx4-0ix=0, x=a,e-B cos (wf} a), (4.16)
e Bp—xoaddunuesT saTyxanus, @-—-4YacToTa 3aTyXalOWHEX KoJaeGauuh:
o=V GF—F (4.18)
@ Jlorapudsmuveckuil fekpeMeHT 3atyXaHHs A H Jo6poTHOCTE Q:
A=PpT, Q=m/A, (4.1n)
rae T=2n/o—nepHoj SaTyXalOWHX KoseGanuil.
@ YpapHenHe BHIHYMJEHHHIX KoJeGaHHH H €ro yCTaHoBHuBUIeecA pe-
meBHe:
£+2Bx+ode=f, cos of, x=acos (of —9), ‘.19
e 6
fo t 2w
= go=—7—s. 4.1¢
Vet oo o

@ MakcHMyM aMOAHTYAE CMELIGHHR ROCTHTaeTcd NpH
Wpes = V“’g — 283 (4.1x)

4.1. Touxka coBepmaer KoJe6aHHS BJAOJb OCH X NO SaKOHY
x=A cos(wf—s/4), ITocTpoUTb NPHUMEpHLIE rpadHKu:

a) CMEIEHHs1 X, NPOEKIMH CKOPOCTH U, H NMpPOEKLHH YCKO-
penMs a, Kak (yHKUHHA BpeMeHH f;

6) HpoeKIMii CKOPOCTH U, (X) H YCKODEHHA Ay (X).

4.2. Heroropasi TOYKa ABHXKETCH BIOJb OCH X [0 3aKOHY

=4 sin*(wi—n/4). Haiita:

(t)a) AMIJIETYZy M RNepHoj KoseGanuii; M306pasHTh rpaduk
x(f); :
6) BPOEKLHI0 CKOPOCTH U, KaK (YHKIHIO KOOPAMHATH X;
H300pasuTh rpaguk v (x).
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4.3. Yactuna coBepiuaeT rapMoHHYecKHe KoJieGaHMs BIOIE
OCH X OKOJIO NoJioKeHHs paBHoBecust x=0. Yacrora koneGanu i
©=4,00 ¢c~', B HeKOTOpHIfI MOMEHT KOOPAMHATA HACTHUD Xo==
=950 cM H €€ CKOPOCThb U,,=100 cM/c. Hafitn kooprunary x
H CKOpOCTh U, YacTHUH yepes {=2,40 ¢ nocje 3TOro MOMEHTa,

4.4. Halith KpyroByo 4acToTy M aMINVIMTYAY rapMOHHYe-
CKHX KOJEGAHWH 4acTHUbl, €Cid Ha PAcCTOSIHHAX X4 H X3 OT
NOJIOXKEHUST PABHOBECHA ee CKOPOCTh paBHa COOTBETCTBEHHO
vy H U

4.5. Touka coBepliaeT rapMOHHYECKHe KOJIeOaHHA BAOJh

HeKoTOpoH npsMoii ¢ nepuonom T=-0,60 ¢ ¥ aMIVIUTYAOH @= . 44

=10,0 cm. Halith cpesHiolo CKOPOCTb TOYKH 3a BpeMs, B Teue-
HHE KOTOPOTO OHa TNPOXOIHT NyTh a/2:

a) u3 KpaiiHero - oJIOXeHHs;

6) M3 NOJOXKEHHSA PABHOBECHS.

4.6. Yactnua coBepiiaetT rapMOHHYeCKHe Kosne6aHHs BAOAbL
OCH X MO 3aKOHY x=a cos wf. CunTast BepOATHOCTb P HaXxoX-
JE€HHS YacTHULl B HHTEpBaje OT —4& JI0 -+a paBHOH €AUHMUE,
RafiTH 3aBHCHMOCTb OT X IIJIOTHOCTH BeposaTHoctH dP/dx, rne
dP — BepOATHOCTb HaXOXKIEHHS YacTHUb B WHHTEpBajEe OF
x 1o x-+dx. Uso6pasutb rpadux dP/dx B 3aBUCHMOCTH OT X.

4.7. Hafitu rpaduyeckn aMnjauTyRy A KoneGauuii, Kotophie
BO3HHKAIOT NPH CJIOKEHHH CJEAYIOMHX KoseGaHuil ofHOro Ha-
NpaBJeHHUs:

a) %,==3,0 cos(wl-+n/3), x,=8,0 sin(wi-+n/6);

6) x,=3,0 cos wf, x;=>5,0 cos(wi+n/4), x,=6,0sin wt.

4.8. TouKka yyacTBYeT OJHOBPEMEHHO B JABYX Ko/elaHHSX
OLKOrO HANpaBJIEHH$, KOTOPHE NPCHCXOAAT 0O 3aKGHaM
xy=acos ol M xy;=a cos 2wf. HalitH mMakcuMajbHylO CKO-
POCTH TOUKH.

4.9. Tlpu ClOKeHHH ABYX TFapMOHHYECKHX KojieGaHufi Ofl-
KOTo HanpaBJieHHs pe3yJbTHpYyIolee KosjeGaHHe TOUYKH HMeEET
BHJ x=a cos 2,1{.cos 50,0¢, rae {— B cekyHaax. Hafith kpy-
roBhie USCTOTHl CKJAZLIBAEMBIX KoJieGaHuil M nepuoy, GHeHHi.

4.10. «3aitunk» Konelnercss TapMOHHUYCCKH € HEKOTOpOi
HEM3MEHHOM YACTOTOH OTHOCHTEJbHO WUKaJbi, KOTOpas B CBOIO
ouepellb COBEpINaeT FrapMOHHYeCKHe Kosie6aHus MO OTHOWEHHIO
K creHke, 062 KoneGaHuA NPOHCXOAAT BJIOJib ORHOTO H TOTO XKe
nanpapnenus, Ilpy wactoTax kosieGanuft mKansl vy=20 I'n
H vg=22 T'n wactora GueBuil 3afiuMKa OTHOCHTEJBHO CTEHKH
OKashiBaeTcsi onuHakoBo#. Ilpu kakoil uactore v/ KoneGaHuil
WKaJL 4acToTa GHeHuH safuHKa cTaneT BjBoe Gonblie?

4.11, Touka pBHXKETCS B MJIOCKOCTH Xy MO 3aAKOHY X==
=4 sin of, y=Bcosw?, rae A, B, ©— NOCTOSHHEIE.
Haiiru: v :
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a) ypaBHeHue TPaeKTOPHH TOUKH y(x) v HanpasjeHHe ee’
enusl 0O 9TOH TPAEKTOPHH;
'HBHg; ycKopeHHe @ TOUKH B 3aBHCHMOCTH OT ee panHyc-Bex-
a r OTHOCHTENDHO Hayaja KOOpAMHAT.
TOp4.l2. HaiiTh ypaBHEHHE TPACKTOPHH y(X) TOUKH, €C/IH OHA
110 33KOHY:
ABH;KeT;ia sin of, }_;/=a sin 2w¢;
6) x=a sin of, y=acos 2wt,

UaobpasuTb NpHMEpHEIE rpaduKH 3THX TPaeKTopHil,

4.13. UacTuua Macchl /1t HaXOUTCs B OHOMEPHOM CHJIOBOM
Honte, Tjie €e NOTEHIHUATbHAA SHEPIUA 3aBHCHT OT KOODAHHATEL
x kak Ux)=Uos(1—cos ax), Uy 1 a — nocrosnnsie. Hafitn
nIepHOA MAaJBIX KoneGaHHA YacTHIBl OKOJIO NMOJIOKEHHS paBHO-
BECHSL.

4.14. Tor e BOMpPOC, YTO U B NpeAbAYIIeH 3a1aue, HO No-
rennpanbHas aHeprusi umeer Bup U(x)=a/x*—blx, rie a
u b — TONOMHTENbHEIE [OCTOSHHBIE,

4.15. Haiith nepHoj MajibIX NoHepPedHEHIX KojeOaHuii wa-
puKa Macchl m=40 T, YKPEILICHHOTO Ha CepefHHe HATAHYTOR
crpynnt aauabl [=1,0 M. Cuny HaTs:KeHUsi CTPYHBI CUHTaTh
nocrosiHHOil H pasHoft F=10 H. Maccoii cTpyHH H cHznaMu
TANECTH NpeHebpeub.

4.16. OnpefennTb nepuoj MaibIX KosieGanuil wapuka, Nof-.
BELICHHOTO HAa HEpacTSIKHMOA HMTH JJHHBEL [=20 cM, ecaH
OH HaXOINTCHA B XUAKOCTH, MJIOTHOCTh KOTO-
poii B 11=3,0 pasa MeHblu€ HJIOTHOCTH Iua-
puka. ConpoTHBJEHHE XMAKOCTH MNpeHeGpe-
XHMO MaJio.

4.17. llapuk nojBecusIH Ha HATH JJHHHEL [
K Toyke O cTeHKH, cocTaBistionieli HeGonbion
yron o ¢ septukainbio (puc. 4.1). 3areM HHTb
C WAPHKOM OTKJOHHJHM Ha HeOOMBbIIOH Yrod
p>o u ornycrunu. Cuyuras yzap mapuka o
CTeHKy aGCOMIOTHO YNpPYTHM, HaiiTH NEPHOA
Kosie6aHuii Takoro MasTHHKa.

4.18. Henopsu:xHoe TeNo, NOABEHICHHOE Puc. 4.1
Ha NpyXHHe, YBeNHUHBaAET ee AIHHY Ha Al==
=70 mm. Cuuras Maccy NpYXHHH NpEHeGPENKHMO MaJoOH,
HaliTu pepHo; ManuX BepTUKANbHBIX KoJeOaHMi Tena.

4.19. )Kuakoctp ofvemoM V=16 cM® HanHTa B H3OTHYTYIO
U-o6pasnyro Tpy6ky (puc. 4.2) ¢ NJICLIAfiblo CEYEHHA KaHajaa

=0,50 cm2, ITpeneGperas BA3KOCTbIO, HAHTH MEPUOX MaJbIX
KoneGannii muaxocrH.
4.20. To e, yro B DpenbIAyLIEH sajaue, HO OAHO KOJiEHO
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TPYOKkH (cM. pHc. 4.2) cocTapnser yroa $=30° ¢ BepTHKankg
(zpyroe TO-NpeXkHEMY BEPTHRKAJLHO).

4.21. BbrMHCIHTL NePHOX ManblX KosieGaunii apeomerpa -

(puc. 4.3), KOTOpOMY COOOWIEMYE HEOOJBIUGH TOMYCK B BepTy.

KaJpHOM HanpasieHHu. Macca apeomerpa m=50 r, pamuye |

ALMLILLL )

Puc. 4.2

ero TpyOKn r=3,2 MM, MIOTHOCTH XuAKoctH p==1,00 r/cm3,
ConpoTuBneHHe MKHAKOCTH NPEHEGPEXKUMO MAIO.

4.22, KoHusl HefehOPMHPOBAHHOH MNpPYKHHBI JKECTKOCTH
x=13 H/M 3sakpensenbi. B Touke, orcrosuesi or OLHOTO H3
KOHBIOB NPYXHUHH Ha n=1/3 ee AnuHL, VKpENnHIH HeGOJIbLIOR
Tes0 Macchl m=25 r. [IpeneGperas maccoii npyXuHb, HaHTH
NepHOA MaJIbIX NPOAGIILHEIX KoseGanuil AanHoro Tena. CHusl
TSXKECTH HeT,

4.23. OnpefieauTE NepHOl ManbiX NPOJOJLHBIX KosieGaHHH
TeJla MacChl /11 B CHCTeMe, NOKasaHHOH Ha pHC. 4.4, ec/H RecT-
KOCTH NPYXHHOK PAaBHBI X; H %o, 3 UX MAacChl M TpeHHe
npeHeGpexuMO Majbl. B MoNOKeHHH paBHOBECHS MOX- 4
HO CcuYuTaTh, YTO MPYXKHHKH He AehOPMHPOBAHHL,

4.24. Hafitu nepHox ManpiX BEPTHKAJBHBIX KO- ¥
NeGaHuil Tena MaccH m B CHCTeMe, MOKasaHHOH Ha
m ' 1
&, X3 =73

ma/:////// LA

Puc. 4.4 Puc. 4.5 :

puc. 4.5. JKeCTKOCTH RPYIKHHOK %, M %, @ BX Macchl mpe- §

HeGpEeXNMO MaJhl.

4.25. OnHOPOAHLIN CTepKEHb MONOXKUAM HA fABa GHICTPO &
Bpainatouiuxca 6J0Ka, Kak nokasaHo Ha pHe. 4.6, Paccroanye 3
Mexny ocsiMH GIOKOB [=20 cM, KO3(ppHIHEHT TpeHHs Mexiy &
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u G6nokamu k=0,18. ITokasaTe, 4TO CTEpPKEHD OyHET
piiaTh TAPMOHHUECKIE KoneGauusa. Hafitu HX nepHom.
126, [ImeeTCs BOTOK UACTHIl MACCHi i, KOTOPHIE ABHXKYTCA
c oﬂﬂﬁaxoaoﬁ CKOPOCTDIO U NapaeabHo Hexotopoi och 00,

Puc. 4.6

coB€
4

3a naockocTbo P, nepnemﬂxymp{mﬁ K ocr O0', uactuum
lonajaloT B 06/1acThb, TAe Ha HUX NEACTBYET Chid, HanpasieH-
pas K ocd 00’ H NPONOPIHCHANbHAA PACCTORHHIO IO 3TOR OCH:
F,=—%r, % — H3BECTHaR MNOCTORHHAA. Haitru HaHMEHbiLee
paccrosue [ OT IJIOCKOCTH P 1o Touxku Ha ecH 00', Koropyio
GynyT NepeceKarb Bce HaCTHIIML.

4.27. Heboanliol GpyCcOK HAYHHAET CKOJNB3HTH NO HAHJOH- .
poil BJAOCKOGCTH, COCTABALIOWIEH yroa o ¢ ropxsodtoM. Kosd-
GHUMEHT TPEHHS 3aBHCHT OT RPOHREHHOrO NMYTH $ NO 3aKOHY
k=as, rie @ — nocTosnuas. HaéiTh ppems asHxenrns 6pycka
0 OCTaHOBEM.

4.28, IpexcraBuM ce6e HWIAXTY, NPOHKIBIBAIOHLYIO 3eMTIO
no ee ocu Bpamenus. Cunran 3eMilio 32 ORHOPOAHBLIH 1Lap W npe-
nebperas CONPOTHBJCHHEM BO3INYX2, HafTH:

a} ypaBHeHME JBHMMEHHR Tead, YnaBmiero B LIaXTy;

6) BpeMs, KOTOpOe ROHANCCHTCR 3TOMY Teny, 4ToOHl JO-
CTHTHYTb BPOTHBONOJGMHOIO KOHUA HIAXTHI;

B) CKOpOCTH TeAd B LEHTpe JeMaH.

4.29. Haiity nepHOA ManibiX KOIeOaHHE MaTeMaruuecKoro
MasTRHKA JIHHGE [, €C/IH ero TOYKA NoHBeca JBHKETEH OTHOCH-
TeAbHO fOBEPXHOCTH 3eMiH B NPOH3BOABHOM HAaNpaBJICHUH
C NOCTOSAHHHIM yCKOperueM a. BuunHc/nThL 3TOT nepHoft, ecaw
1=21 cM, a=g/2 u yron MeXRy BekTopaMu a H g P=120°

4.30. Ha rnamkufi ropuscH-
TanbHEll cTepxkeRn AB Hazera
HeboAvIIan MYQTOUKA MaCCH M=
=50 r, Koropas COeRMHEHa C
KOHUOM A cTep:KHA JNeTKof npy-
muHOR kectKoctH %=50 H/m.
Crepmens Bpamiaior ¢ HOCTOAHHON
YrJ10804t cHOpoeThio wo=10,0 pag/c
BOKDYr BepTHKaNbHON OCH, NPOXOAsIER Yepe3 erc KoHew A,
Haﬂ'm'qac'rofry © Maaux KoaeBanuii MyQTOUKH.

4.31. B ycranoske, usoGpaxenHoit Ha puc. 4.7, Mmy¢ma M
Maccet m=0,20 kr sakpennena MexcRy ABYMS OAHHAKOBLIMH
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NPYXHHKAMH, CYMMapHas MECTKOCTb KOTOPHIX %x=20 H/y
Mydra Ges TpeHHs MOKET CKOML3HTB IO FOpH30HTANBHOM
crepxuio AB. YcTanoBKa Bpawiaercst ¢ MOCTOSHHOH YIvopoj
CKOpOCTbIO @=4,4 paj/c BOKPYF BEPTHKAJLHO} OCH, npoxogs.
weil yepe3 cepenuny crepxusi. Halitu nepuon manbix KoJne6a.
Hufi Mydrel. Tlpu kakoM sHaueHHH © KoseGaHUit MydTh ge
6yner? , ) :
4.32, locka ¢ sexalmuM Ha Hed 6pyckoM coBepliaer ropuy.
30HTA/ILHBIE FAPDMOHHYECKHE KOJIe6aHUS C aMILIUTY 0N a=10 ¢y,
Haiitn kos(pHumenT Tpenns mexay aockol m GpyckoM, ecsiy
NOC/EAHHH HAYHHACT CKOJIB3UTb MO AOCKE, KOTA €€ MepHop
KoneGanus MeHsine T=1,0 c. '
4.33. Haiitn 3aBHcHMOCTL OT BpemeHu yraa orxJoHenusn #
MaTeMaTHYeCKOro MasiTHHKA IHHLL 80 cM, eclid B Havaanuny B
MOMEHT MasITHHK: :
a) OTKJOHHJH Ha yroa 3,0° u 6Ge3 Tosmuka OTNYCTHIH; "
6) HaXOAMACA B COCTOSIHHH PaBHOBECHSI H €ro HIXKHeMY 3
KOHILY COOGLUHJIM FOPH3OHTaNbHYI0 CKopocTh 0,22 m/c; 2
B) OTKJIOHUAH Ha 3,0° H €ro HHXHEMY KOHLY cOOGHIH/IY
ckopocTb 0,22 M/c, HanpaB/IeHHYIO K NOJIOMEHHIO PABHOBECHS,
4.34. Teso A Maccu m;=1,00 Kr u Teso B Macch my=
=4,10 Kr coefuHeHbl MeXIy co0OH NpPYXKHHOH, KaK MOKa3aHo -
Ha puc, 4.8, Tesno A cosepaer CBOGOXHHE
4 "Ilm] BEpPTHKA/IbHBIE rapMOHHYECKHE Kojebanus c
= IlpeneGperas
]

aMnInTyR0k a=1,6 cM H yactorofi ©=25 ¢!, B
} HauGo/bllee H HAUMEHDLIIEE SHAYCHUS CHJIb! |
Puc. 4.8

Maccol npYXMHBIL, HaiTH 48
AABJICHHA 9TOH CHCTEMBI HAa OMNODHYIO MJIOC- 4
KOCTb. ]
4.35. Jlocka, Ha KOTOpOH JIeKHT Teso

Maccel /1, HAYMHAET JBHIaTbCl BEPTHKAJIBHO §
BBEpX N0 3akoHY y=a (l-——cos &f), rae y — cMeuenne u3 1
HayaJIbHOro mNoJIOkKeHusa, ®==11 ¢~!, Hafitu:
a) MHHEMAJILHYIO aMIVIMTYAY KoseGaHHs AOCKH, 0PH KO-
TOPOH TeJO HauyHeT OTCTaBaTh OT Hee;
6) aMnINTYRy KONeGaHHs ROCKH, MpH KOTOpO# Teso moj-
CKOUHT HA BHICOTY =G50 cM OTHOCHTE/JILHO HAYaILHOIO MOJO- 4
XeHHS (B MOMeHT f=0(), ]
4.36. K HepacTsnyTOl npyxuue, BepXHHH KoHer KoTopoi
SaKpeIJIEH, NOABECH/IH H 6€3 TONYKA OTNYCTHIH TeJI0 Macchl /M.
JKecTkocTs npyxuHbHL %, IIpene6peras ee maccol, Hafit:
a) 3aKOH JABHXXEHHs Tena y({), TAe y — ero cCMelleHHe H3 1
HAYaJbHOTO IIOJIOMKEHUS,;
6) MakcHMa/jbHOE M MHMHHMATBHO® HATSIKEHHS NPYKHHHL
4.37. Bpycok Maccl m, HaxoRAmMHCA Ha IIALKOMN ropH-

188

# MOBEPXHOCTH, COGJMHEH CO CTeHKOH Jerkod ro%pé-
i NpyXHHOH KECTKOCTH %X M HaXOJHTCA ﬁB nogan;‘

g ¢ HEKOTOPOTO MOMEHTa Ha 6PYCOK Hayanl ACHCTBOBATH
Hauiie JKUHBL TIOCTOSIHHOH cujoit F. HallTH NPOMACHHLIH
B0 nggeMﬂ nBHKEHHsT GpycKa JO NepBOH OCTaHOBKH.
e Hs YacTHna Macchl /M1 JBHXKETCA NOA HEHCTBHEM CHJIbL
48> rie o — MNOJIOXHTeNbHAsA NOCTOAAHHAA, I — pazmgc-

yACTHILI OTHOCHTENbHO Hayaja KoopauHar. Haiirn
BEK:zgopmo ee JIBMIKEHHS, €C/M B Haqam:}mﬁ MOMEHT r=rl
';:pcaxopocrb v=u,j, rae { ¥ j — opTH ocelt x H y.” o
" 4.39. Bpycok MaccH m HaxOJuTCs Ha IVIaJKOH ropm"Ha
ranbHoil noBepxHocTH. K Hemy npHKpenvieHa Jierkas n;l)])é s
secTkocTH %. CBOGOJHBIA KOHEW MpYXHHH Haud/d Hb!l:: e
{aTh B FOPH3OHTJILHOM HANpABJEHWH BAONL NPYXKH tH ¢ He-
KOTOpOi#l TIOCTOSIHHOI  CKOPOCTBIO. Yepes cr(c)g.nbxo goc'ra-
H4aJAO OCTaHOBHTb 3TOT ;:oue:’;) NPYKHHLL, YTOOHI TOCH

K He koJjebaJc .

Hoaﬁloépﬁﬁo MAacCHl M BHCHT Ha MNpYXHHe, npuxpgnneum:{ﬁ
K TIOTOJKY KaGuHbL JndTa; YKecTKOCTh NpYyXHHEL X. L MOéVlée e1:
{=0 Ka6uHAa HayaJa NOJHAMATLCS C YCKOPEHHEM a. lIpeH pt)
ras MacCoil NpPYXKWHH, HaHTH 3aKOH JBHKEHUA rpysa y(

OTHOCHTENILHO KaGuHbl Judra, ecan y(0)=0 H y(0)=0. Pac-
cMOTpeTb [iBa cayuas: :

a) a==const;

6) a=atf, rie o — NOCTOsIHHAsA.

4.41. Teno macch m=0,50 Kr BHCHT -Ha pe3HHOBOM IUHYpe
¢ koadxpuumentom ynpyroctH x=50 H/m. Ha#tn makcumanb-
HOe paccTosiHHe, Ha KOTOPOE MOXKHO OTTSIHYTBb
BHH3 Teso, UYTOGHI €ro KoJjeOaHus eunle HOCHJIH 7
rapMoHHueckKHit xapaktep. Kakopa npu 3ToM
SHeprusa xonebanui Teaa?

4.42, Teno Maccsl m ynaao ¢ BHICOTHI i Ha A
YallKy NpyXHHHBIX BecoB (puc. 4.9). Macewm
YalIKH M- [IPY>KHHBL TIPEHEGPEIKHMO MaJibl, JKECT-
KOCTb nochaeaHedt ®. [IpuaunHyB K vauke, Tea0
HaYMHAeT COBepIIaThb FAPMOHHYECKHE KoJieGaHud
B BEPTHKAJLHOM Hanpaejenud, Haiitnm amniu-
TYAY KoneGaHHil M MX 3Hepruio.

4.43. B ycnoBuax npefwiayiet sanaun mac-
ca Yawku pasHa M. Halith amnauryny kose-
Ganuil B 3TOM CJayuae. :

4.44. Yactuna Maccel m JBHXKETCSt B IIOCKOCTH XY MOX
JEHACTBHEM CHJIBI, 3aBHCAIICH OT CKOPOCTH MO 3aKOHY F=

=a(yi—xj), TAie @ — NoNoKHTEbHAR NOCTOANHAA, | H § — OpTH

30HTAJIBHO

Puc. 4.9
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oced x u y. B HauanbHeii MoMeHT #=0 uwacTHua Haxoxmun
B TOYKe x=y==0 M HMesa CKOPOCTb V, B HanpaBJeHHH op'r: @
Hailtn 3akon npmxenus wactuum x(?), y(f), a Takxke ypag.
HeHHEe ee TPAeKTOPHH, ' pa-
4.45. OnHOpORHEI CTEPIKEHb IJIHHBI [ COBEpIIAaeT May
KoJe6aHusl BOKPYT rOpH3OHTaJbHOH OcH, nepnemmxynxpngls
K CTEDXHIO U NpOXoisimiedl uepes ero BepXHHH Konen, Hap "
nepHox KoneGanmuit. Tpenus Her. : S
4.46. Méremamqecxnﬁ MasTHHK AMUHBL [;=40 cM H ToHKuy
OAHOPOXHLIH CTEPIKEHb AMHHH /=60 cM coBepuIaloT CHHXpOHK
Masbie KoJIeGaHAsi BOKPYr FOPH3OHTa/NbHONM ocH., Hafitu paco
CTOSIHHE OT LEHTpa CTEPXKHs 1O 3TOH OCH. )
4.47. Haiitu KpyroByio 4acTOTy MajnxX KosneGanuii TOHKOTQ
ORHOPONHOrO CTEpMKHA Macchl M M JAJIHHBL [ BOKPYr rOpH3OH-
VA TaabHOM OcH, mpoxoaauiedi yepes Touky O (puc,
0 4.10). JKecTKOCTb NPYKHHEI X, €e Macca npe-
HeOpexuMo Mana. B nosoxenun pasHOBecusy
CTepxKeHb BepTHKaJIEH.
4.48. OznHoponHbIf CTEpKEHb Macchl M co-
BepiuaeT MaJjbie KoseGaHHsi BOKPYT T[OPH3OH-

“@
~
g

Ao _ =

Puc. 4.10 Puc. 4.11

TaJbHOH OCH, BpoXosueli yepes Touky O (puc. 4.11). Ipa-
BB KOHEl CTePXKH# MNOLBCIUEH Ha HEBECOMON NPYIKHHE JKeCT- |
KocTH %x. HalTH nepuox KoneGanHil CTepxkHS, €CH B 110J10-
JKEHHH DABHOBECHS OH TODH3OHTAJIEH, ;

Al

%

0‘.._.9_’0_

Puc. 4.12 Puc. 4.13

4.49. Onnoponnwiit cTepxens Macen m=1,5 Kr, ucAuinf
Ha ABYX ONHHAKOBBIX HUTAX AMuHB! [=90 cM (puc. 4.12), mo-
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i Ha MaJblilt yrojlt BOKDYT BepTHKAJbLHOR OCH, NPOXOAs-
Bepﬂye e3 €ro cepeiuHy C. [lpu 3TOM HHTH OTKJOHHJHCb Ha
weft ‘;15,0". 3areM CTepHeHb OTIYCTHJAH, H OH Havasl CoBep-
Ym;':, manpe koneauus. Haitru:
maa nepHOA xo.nedaﬂnﬁ;u

6) sHepruio xo.ne6aazm CTePIKHA.

4,50. [opH3OHTa/BHEL OLHODONHLIH LHCK Maccel m ¥ pa-

ca R yKpensieH Ha KOHIIE TOHKOFO CTEPKH AO (puc. 4.13).
[lpu noBopoTe JHCKa Ha yroa ¢ Bokpyr ocd AQ Ha Hero jei-
c1ByeT MOMEHT YMpYIux cui N =—kg@, rae k — nocrosiHHas.
HaftTH aMIUIATYAY MAJBX KPYTHIbHbIX KoJieGaHuil H HX 2HEp-
rHi0, € B RAYAJILHBIR MOMEHT AHCK OTKJOHHJIH Ha YIGH @,
43 NOJIOMEHHs PaBHOBECHS H coofIMAn €My YIVIOBYK CKO-

pocTb_ @o-

4.51. ONHOPOIHLI CTepXeHb MacChl M W JAJuHbE [ coBep-
juaer MaJble KoneGaHus BOKPYT rOpH3OHTaNbHOA OCH, NPOXO- .
Asel gepes €ro pepxHHil konen. Hafitu cpeatioio 3a nepuox
KoneGanpHs KHHETHUECKYIO SHEPrHIO CTEPMKHsA, €CAH B Hazanb-
BBl MOMEHT €rO OTKJIOHH.H OT BEPTHKANH Ha yroj ¥, ¥ coob-
mEaA EMy YFJIOBYIO CKOPOCTh U, .

4.52. DU3HUYECKHN ManTHUK YCTAHOBHJIM TaK, YTO €ro LEHTD
TRKECTH OKasasicsl Hal Toukoi noaseca. K3 3roro nojoxenus
MasTHHK HauaJ ABUTATbCA K DOJNIOXKEHHIO YCTORYHBOIC PaBHO-
BeCHs!, KOTOpOe OH TIpOlleN C YIJIOBOH CKOPOCTBIO @. Ipene6-
peras TpeHHeM, HaiTH MEPHOA MaJjbIX KoJeGaHHil 3TOro MasT-
HHKA.

4.53, dusnueckuii MASTHHK COBEpIIAET Majabie KoneGaHnd
BOKpYr TopHsouTanbHoi ocH O ¢ uacroroit @;=15,0 c¢7%,
EclH B NOJOXKEHHH paBHOBECHSi K HEMY TNPHKPenuTh NOA
oceio O na paccrosinu /=20 cM OT Hee HeGonblIoe TeO Mac-
¢l m==50 r, TO yacToTa KoseGaHuii craHoBHTCA @3=10,0 ¢™*.
Halitn mMomeHT HHEpUH NEPBOHAYANLHOIO MasTHHKA OTHOCH-
TeanHo ocu O,

4.54. JlBa ¢u3HYeCKHX MaATHHKA COBEPIIAIOT Majhle Koje-.
6anHs BOKPYr OAHOM B TOf e TOPH3OHTANBHOH OCH C HacTo-
TaMH & H 4. VX MOMERTHI HHEPIIHH OTHOCHTEBHO JAaHHOI OCH
paBun coorpercrienno [y n [, MagTHUKH NPHBEJH B COCTOA-
HHe YCTOHYHBOrO paBHOBECHS H CKpeNnuju IpYyP ¢ APYToM.

aKoBa OyJeT 4¥acToTa MalbX KojeGaHHit COCTaBROro Masr-
HHKa?

4.55. Onropoanmit crepimeHb AJHHBEL ! COBEPIIAET Manbie
KoneGanns Bokpyr ropusontanpHoi ocn QO', nepreBiuKy-
MADHOA K CTepxkHioO M NPOXOAsiNEH uepe3 ORHY H3 ero TOUYEH.

alTH paccTosinne MeKAY UEHTPOM cTepxus B ockio 00,
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npu KOTOPOM MEPHON KoJeGanuifi GyZeT HaHMEHbIUHM, Yemy
OH paBeH?
, 4.56. Toukasi OHOPOAHAS NJACTHHKA B (opme paBHocrg.
POHHEro TPEYroJILHHKA C BBICOTOH hi COBEpIIAET Masble Koge.

Ganust BOKPYr TUPH30HTANbHOM OCH, COBNAJAawILeH ¢ OlHo} -

H3 ero cropod. Hafitu mepuox xosieGaHHH H IIpUBELEHHY,
JUTHHY JaHHOI'O MasTHHKA.

4.57. MaaTHHK npeAcTaBiasieT coGofi JIErKHi TOHKOCTey.
Hblit chepHueckuit cocyn pamuyca R, KOTOpPHIH HEIHKOM a3.
nosxed Bono#. Cocya YKpensieH Ha JIETKOM XECTKOM CTepihe
(puc. 4.14). Paccrosinue mexny Toukoii noxseca O H LeHTpoy
cocyaa pasHo I. Bo CKOJIBKO pa3 H3MEHHTCH HEPHOA Mamx
KoJeGaHHi TAaKOro MasTHHKAa Nocjie TOro, Kak BOXA 3aMepa.
ner? BfA3KOCTLIO BOABI M H3MEHEHHEM ee O6b-
eMa IpH 3aMep3aHuH npeHeOpeds.

, 4.58. T'nankufi ropH3OHTaNbHBEIH  JHCK
BpaIlaloT - BOKPYT = BepTHKanbHOH ocu O
(puc. 4.15) ¢ noOCTOsHHOA YrNOBOH CKO-

Puc. 4.14

Puc. 4.15

Puc, 4.16

poctbio . Ha Hem Haxomutcsi TOHKHH ORHOPOAHKIA CTEpIKEHDb
AB naunpl [, KOTOpbIf coBepiaeT MaJsible KONeGAHHA BOKPYT
BepTHKaNbHOH ocu A, YKpen/ieHHOH Ha JUCKe Ha PacCTOSHHH
a or ocu 0. Haiitu yacrory @, 3THX KojaeGauuii,

4.59. Hajith vactory ManeiX Ko/eGaHMii CHCTEMB!, NMOKa-
3aHHOH Ha puc. 4.16. Hssectnn paauyc 6710ka R, ero MOMEHT
- HHepuuH I OTHOCHTENBHO OCH BpallleHHsl, Macca Tesa m H
MHKECTKOCTb NPYXKUHBL ®. Maccel HUTH M NPYXKHHHL TpeHeGpe-
JKHMO MaJibl, HUTb MO GNIOKY HE CKOJMB3HT, TPEHHS B OCH 6JI0KA
HeT.

4.60. OnHopoAHBIH IMMIHHADPHUECKHH GMOK Maccel M u pa-
Auyca R MoxeT cBOGORHO MOBOPAYHBATBCS BOKPYT FOPH30H-
TanpHOH ocH O (puc. 4.17). Ha 610K miaoTHO HamoTaHa HHTb,
K CBEIIHBAIOWIEMYCA KOHIY KOTOpPOH NpHKpemeH rpys A.
J10T Irpys ypaBHOBELIHBAET TOUEUHOE TEJNIO Macchl m, YKpell-
JieHHoe Ha obofe 6.10Ka, NPH ONpesie/IeHHOM 3HauYe€HHH yraa ¢.
" Ha#ttu yacToTy MajblX KO/Ie0aHHit CHCTEMBL,
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61. CrioniHO# ONHOPORHEIA LHJIHHAD pajiHyca r Karaercs
4'6;((;1;1;}!(6““” No BHYTPEHHell CTOpOHe UHJIHHAPHYECKOH

XHOCTH pajdyca R, coBepuwias Majsie konebanns. Haiitn

nosep
ux MepHOL. Mo aer
4.62. CroWHOH OIHOPOAHLI UHAUHADP MACCHl M COBEpIL

e6auus TMOJA JEeHCTBHEM JBYX NpYXKHH, CyMMapHas

KO/t o
ManHe kotopbix paBHa % (puc. 4.18). Haiith nepuog eTuX

){(CCTKOCTb

’

Puc. 4.19

Puc. 4.18

Puc. 4.17

koneSaHull B OTCYTCTBHE CKOJbKEHHA. Macca npyxHH npese-
GpexuMO MaJja,

4.63. B cucreme (puc, 4.19) N — HuTb, K HHKHEMY KOHUY
koTopofi moiBelieH IApHK A, K KOTOpOMYy B CBOIO oyepelb
nojgeitied Ha HUTH JAauHOH [ mapuk B. BepXHHil KoHel HHTH
N cosepuiaer Majble rapMOHHUYECKHe KosneGaHus TaK, 4To
HHTs N ocraercs Bce BpeMs BepTHKaabHOH. Hafitn wacrory o
3THX KoseGaHHi, €M Macch mapHkoB A M B paBHbl €OOT-
BercTBeHHO M H m.

4.84. IIpa xyOura, MacChl KOTOPRIX DABHBL My H 1;, COSNH- °
HMJIM HEBECOMOHN NpYXHHKOH MECTKOCTH % H NOJOXKHIA Ha
TN&JKYI0 TOPHBOHTANEHYIO NIOCKOCTb, 3aTeM KYOUKHM HEMHOTO .
COAM3HIH U OXHOBPEMEHHO OTHyC-
THAH, Hafitu co6eTBeHHYIO 4acTo-
TY KoneGaHH# CHCTEMEI.

4.65. Jlsa wapa C Maccamu
m=1,0 kr u m,=2,0 kr Ha-
CaXEeHBl Ha FJAaAKHA TOPH30H-
TanbHEIK crTepkeHb (puc. 4.20).

apbl cBSA3aHbl MexJy coGoiH serkoil NMPYXHHKOHA € JKeCcTKo- *
CThio %=24 H/m. JlesoMy wiapy COOOIMAH HAYANBHYIO CKO-
PoCcTh v,=12 cm/c. Ha#ru:

a) HyacTory KoneGaHHl cHcTeMBl B Npollecce JABHKEHUSH,

6) sHepriio M aMIIUTYLy KoneGaHHL.

4.68. Haitu NEPHOJL MaNHX KPYTHABHBIX Koie6aHHA cuc-
TeMbI, cocTosme#f M3 JByX AMCKOB, HACAXKEHHBIX Ha TOHKHII
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cTepieHb ¢ KoxpduuHenToM kpyuenust k. MoMeHTR BREPLRY
JUCKOB OTHOCHTE/ILHO OCH CTepacHsi pavumt [y n [,

4.67. Moneas Mosiekyabl CO, — TpH wmapHka, COEJlli ReHuye
ONMBAKOBLIMH JIETKHMH NPY)XXHHKAMH W PACNOJIOKERHHE B pg,
JIOXEHHH DaBHOBECHA BRONb ORHON npaMol. Takas cucremy
MOJMKET COBEplIaTh NPONOJibHbE KoseGaHHf ABYX THNOB, Kay

o c 0 NOKa3aHe CTPEJKAMH HA pHC. 4.9,
7} @THEQTRTG 3Has Maccel aTOMOB, HaHTH OTHOme.

— «—  HHE YacTOT 3THX KoaeGaHuii,

4.68. B 3akpuitom ¢ ofonx TOp-
2) 3W8W8 I10B TOPH3OHTANbHOM UHJHHRpE, 3a.

- 3w =  [OJHEHHOM HJEa/]bHRIM T'a3oM C NOKg.

Puc. 4.21 3aresieM afuabarel y, HAXORKTCA Nop.

HieHb Macchl M ¢ NJVIOWAABIO. CEYEHugy

S. B nosncxkeHuy paBHoBecHs aBJeHNe ra3a PaBHO Po H Nopineny

JNENHT LHJAHHIAD Ha JiBe OMHaKOBLIE 4YAaCcTH, Kawlas obneMom

Ve. HafiTn yacTory Maneix KosneGaHMil MOPIUHA OKOJNO Noao-

JKEHUS PEBHOBECHS!, CUHTaA NPOLECC B rase annaGaTHyecKuM
H TpEeHHE HHYTOXKHO MaJbiM,

4.69. Ha ropusontansHoll nioeKeCTR ¢ KoadxpHIMEHTOM
Tpenua k=0,10 nexur Gpycok maccet m=0,50 Kkr, coenunen-
HH TOPH3OHTANbHON HeAehOPMHPOBAHHON RPYRMHKONR €O
crenkoft. JKectkocrs npyxuuku x=2,45 H/em, a ee Maeca npe-
He6peXHMO Mana. Bpycok cMeeTHaH TaK, YTO NPYXKUHKAE pace
TAHYJNACh Ha X,=3,0 cM, W 3arem ornycruan., Haiira:

a) nepunon koneGanuil Gpycka;

6) uncao KoaeGaHH®, KOTOpoEe COBEPIMHT OPYCOK AG OCTa-
HOBKH.

4.70. 3avyxalomue KoneGanns TOYKH NPOHCXORAT o 3a-
KoHy x=ae"? sin of. Haiitu:

3) aMDANTYEY CMEINCHHA H CHOPOCTb TOYKH B MOMEHT
t=0;

6) MOMEHTBI BpEMEHH, KOPAa TOYKAa MNOCTHraeT KpaRuux
HOJOKEHHH,

4.71. Teno copepmiaer KpyTHJLHEIC KoneGaHHs NO. 3aKOHY
¢=ge P cos wl. Hajitn:

a) YIJIOBYIO CKOPOCTb @ M YFIOBO@ YCKOPeHHe @ Tena B M-
MeRT {=Q; -

6) MOMEHTHI BPEMEHH, KOFA& YFiOBas CKOPOCTb MaKcH-
M3JIbHA. ,

4.72, Touka coBepwaer 3aTyXaiomiHe KojeGanuds ¢ uacro-
1o © M KoadibHuHeHTOM 3aTyXanus  no sakony (4.16). Hatd
HavaJbHYIO AMIJHTYRY 4, H HauanbHylo ¢asy «, ecay B MO~
MeHT {=0 cMelleHHe TOUKH H DPOEKLHT €€ CKOPOCTH paBHbh
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a xo-—_;o, XO>O; 6) x0>00 x():O- ‘ —90 ¢ B Mo-
4.73. OcLunATop €O BpeMEeHeM peJiakcalMu T=
T" =0 mMeeT HAYANLHOE CMeleHHe x,==10 oM. Ilpn Kaxom
Me:qennn Haga/jbHOA CKOPOCTH X; 3TO CMelleHHe OKamercs
st M cBoeft aMIIUTY e?
paB:%; Touyka cOBepIIAET 3aTyXawmue KojeGaHHA € 4acTo-
i ;,:'25 ¢~1, Haiity koadppunuentT 3aryxanus f, ecin B Ha-
anpHBIA MOMEHT CKODOCTD TOUKH paBHa HyJHO, 4 €e CMelieHHe
;3 ONIOAEHNA PABHOBECHS B 1==1,020 pasa meHblile amnIn-

Tyni?s. Touxa coBepLIaeT 3aTyXawmue xonegaﬂﬂﬁ ¢ YacTo-
rofi ©® M KO3(XpHIHEHTOM 3aTyXaHHA B. Haiita aMmintyny
CKOpOCTH TOHYKH Kak GyHKUMIO BPEMEHH, €CJH B MOMEHT

%) AMIJIATY/A2 €€ CMellleHHs PaBEa o, ’

6) cmemeH#e TOUYKH x(0)=0 H INpOoeKIMS €€ CKOPOCTH
vx(g)._mfo MareMaTHYeCKHil MaaTHHK = cOBepiIaerT KoneGaHus
B cpene, Adsa KOTOpO#i JiorapHMHIECKHH JEKPeMEHT 3aryxa-
st ho=1,50. Kakum Gyjer snaueHue A, eCiiH CONPOTHBIEHHE
cpennl YBEJHYHTL B n=2,00 pasa’? Bo CKoJbKO pa3 ciaefyer
yBeNHUdTh COMPOTHBJIEHHE CPexpl, yTOOB KoJie6aHHS CTanH
HEBO3MOXKHBI?

4.77. K HepecoMO# npy:XKHHE MOABECHIH IpYy3hK, H OHa
pactanynach Ha Ax=9,8 cM. C KaKEM nepHOAOM fyner KoJjie-
GaThcsi TPY3HK, €CAH €My AaTh HeGOJIBUIOH TONTOK B BEPTH-
KajbHOM HanpaBieHHH? JlorapHdMmHYeCKHHl JEKDEMEHT 3ary-
xanua A=3,1.

4.78. Hafitd ROOGpPOTHOCTb OCUMJLAATOPA, Y KOTOPOro:

a) aMIVIMTyJAAa CMEUeHHA YMEHbIlaercd B n=2,0 pasa
yepes Kaxasie n=110 nepnoios Konebanui; :

6) coGcTBeHHan HacToOTa ®,=100 ¢~ u BpeMmsA peslaKcauiH

~t=60 c.

4.79. UactHuy CMECTHIM H3 MOJOXKEHHsA PpaBHOBECHS HA
pacctosnne [==1,0 cM H DpPeJOCTaBHJIH CaMOH gede. Kaxo#
nyTh npofifer, Koae6aAch, 3Ta YacTHUA AO NOJHOH OCTAHOBKH,
eciu norapHdMHuecKuili AekpemenT satyxauus A=0,020?

4.80. Haiitu 106pPOTHOCTH MATEMATHYECKOro = MaATHHKA
Amuner [=50 cM, ecqid 32 NMPOMENKYTOK BPEMEHH 1=5,2 mMuH
er0 noAHas MexXaHWuecKas SHeprHs YMEHbIIH/IACh B 1=
=4,0-10¢ pas. ,

" 4.81. Omnopopumit Auck papuyca R=13 cM MOXeT Bpa-
MATLCA BOKPYr TOPH3OHTANBHON OCH, NEPIEHAMKYJADHOH = K
€r0 miocKocTH W npoxoAAuiedi uepes kpai aucka. Haitrn
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MCPHOA MaJBIX KOJIEGaHWA 510r0 MHCKa, eC/H JoTapHdMuye.
CKHll flekpeMeHT 3aTyxauus A=1,00.

4.82. Touxuit OAHOPOAHEI JHCK MAacCH m U paauyca R, nop-
BeUIeHHEI1 B IOPH3OHTANLHOM MNOJOXKEHHH K YNpyrofi HETH,
COBEPIIAET KPYTHJIbHEE KONEGaHHS B KHAKOCTH. Momeyr
YAPYFHX CHJI CO CTOPOHBI HHTH N=a¢@, TIe o — TOCTOsTHHay,
@ — yron noBopora K3 NoJioxeHHs pasHoBecHs. Cuaa conpo.
THBICHHS, NEHACTBYIOMIaS Ha eIHHHULY MOBEPXHOCTH IHCKa,
Fi=nv, rze m — nocrosiHHas, v — CKOPOCTb AAHHOTO sue.

MEHTA JHCKA OTHOCHTENEHO MHAKOC-

/777 T4, Hajitn yactoTy Mansix KoseGanng,

g 4.83. uck A paguyca R, nop-
BeLICHHE HA ynpyrofi HUTH Me

ABYyMSt HEMOABHMHBIMH IJIOCKOCTSIMH

(puc. 4.22), coBepwiaeT KpyTHJIbHbe

7777774777 | 777777777700 L EV T B0 400 e R 1

m————————===3 4 - MOMEeRT HWHEepPUMH AUCKA OTHOCHTE/D-

T77777777777777777777. wo sroit oc 1, 3azop Mexay Hue-

: KOM H KaxkJoA H3 mnJjockocreld h,

Puc. 4.22 npuyem A<R. Hafith BaskocTs rasa,

o OKpYXXaloliero aucK A, ecan nepuon

koneGanuit aucka T W JjorapudMHuecKull JeKpeMeHT aary-

Xanua A.

4.84. lllapuk Macchl m MOXKeT COBepIIAThL He3aTyXalole
rapMOHHYECKHE KOJIe6aHHs OKOJIO TOYKH x=0 ¢ coGCTBeHHON
vacTorofl @g. B moMent =0, Korma HIAPHK HAXOIHJICH B CO-
CTOAHHM DABHOBECHS, K HEMY NPHJIOKHIH BbIHYKAAIOULYI0
cHy Fy=F, cos of, COBNajaiou1yio 110 HaNpaB/IeHHIO ¢ OCHIO X.
Haittu 3akon BriHYXIEHHBIX KoneGaHKli 1UapHKa x(2).

4.85. YCTaHOBHTL B YCNOBHAX Npeibiymiel 3afaud 3aKoH
ABHXEHHSI IapHKa x(f), eclH 4acToTa BHIHYXKAAIOWEH CHIN
paBHa coGCTBEHHOH vacToTe ®, KoJeGaHu#l wapHKa.

4.86. YacTuua Maccel m MOXKeT cOBepUIaTH He3aTyXaiomiHe
rapvonndeckHe KosieGaHMA MOR JefCTBHeM YNpyrofi CHJM
¢ koapduuuentom ». Korna yactiua Haxonunaob B COCTOSHHH
PaBHOBECHSA, K Hell NPHJIOKHAH NOCTONHHYIO cHny F, Koropas
AeficTBOBana B TeueHue v ceKyHA. Hafitn amnamntyny. koseGa-
HUA YacTHIEI NOCJIE OKOHYAHHA AEHCTBHA 5TOH CHJIHL. Hsobpa-
SHTb npUMepHBIf rpaduk koneGanu#t x(f). HccnemopaTh BO3-
MOXXHHIE CJAYYaH. :

4.87. Ha ocunnnsrop maccet m Ges aaryxaHusi ¢ coGerpeH-
HOH YacToTOft @, AEAiCTBYyeT BLIHYMKJAIOIIAA CHAA [10 saKony

F cos of. TIpn KaxkuX HaYaNBLHBIX YCJOBHSAX (X, H Xg) G CAMOTO
Hauazia €yAyT NPOHCXOAHTL TOBKO BHHYXIGHHHE KOeGaHAA?
HafiTu sakon x(f) B srom cayuae. '
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4.88. OueHuTb, UePe3 CKOIbLKO BpemeHH yCTaHOBAITCA KO-

" ;; B cacreMe ¢ 2o6poTHoCThIO Q=1,0-10% 1 cobcTBeHHOA

ne&“ﬁ KoJeGaHHB ©,=5000 C~* npH pe3oHaHCHOM Bo3fei-

“a,ﬁ;f ° pa 9Ty CHCTeMYy BHIRYXJAlOUleH rapMOHHYECKOH
cr

ﬂ?'sg. Haiitu pasHocTb (a3 @ MEXIY CMellieHHeM H BbIHY M-
“efi CHJION NpH Pe30HAHCe CMELIEHHA, ecH coGCTBeHHAs

ﬁiﬁ;a Konebadiil ®,=30 ¢~ # KoaphUUHERT 3aryxaHHH
p=5,2 ¢t

4.90. lllapuk MaccH m, TNOJIBEIEHHBIA K MpYXUHKe, YA-
quuser ee Ha Al, TIox neficTreM BHelUHeH BePTHKAILHOM %Hﬂ;‘i,
meHsomeAcs [O TapMOHHYECKOMY 3aKOHY C aMIUIMTYNOA F,,
{apHK COBEPIIAET BHIEYMJIEHHHIC KoneGanus. JlorapHopmHye-
CKRIl [eKpeMeHT satyxanus A. [IpeneGperas maccoit NpYXHUKH,
HaliTH 4acTOTy @ BBHIHYXAAIOWER CHJbI, NPH KOTOPOH aMIH-
TyAa @ CMELICHHS WADHKA MAaKCHMaJbHA. KakoBo 3Hauenue
9Toll AMILIHTYRBI? :

4.91. Hafity BripaxeHHe AAS BbIHYMAawouled CHJIH, NOA
JefCTBHEM KOTODOH OCLMJIIATOP MacChl /1 € KOS(PHIUHEHTOM
aaTyxamusi B HCHBITHIBaeT TApMOHHUECKMe KoneSawus no 3a-
koHy x==a sin (@¢—@), rIe ©, — cobcTBeHHas uacToTa OCURJ-
JATOpa. )

4.92. 'OcusAnATOp MACChl /71 IBIKETCS 110 3aKOHY x==a Sin ol
of ZeficTBHeM BhIHYXAawomen cuasl Fy=F, cos of. Haitu
Ko3hUUHENT 3aTyXaHus B ocuuansropa. )

4,93, Ha#iTyu MaKCHMaJbHCE 3HAYEHHE AMMJIHTYNbI CMeue-
HUSL OCUMJJISATOPA, COBEPLIAIOLIETO YCTAHOBHBIIHECH KoneGa-
HES [OA AeHACTBHEM BLIHYIKAAIOWIEH rapMOHHUECKOHA CHJH C
amnantynoit Fo=2,50 H, ecm wacrora 3aTyxawomux Koneba-
HUfi JaHAOro ocuuinaTopa @==100 ¢™* ¥ KosdduiHEHT conpo-
THBeHHA (KOSDOHIKEHT NPONCPLUHOHANLHOCTH MEXAY CHAOH
conporupaenua M ckopocteio) r=0,50 Kr/c.

4.94. AMDiuTYIBl CMEIUEHHH BBIHYMIEHHEIX rapMoHuue-
CKMX KoseGauufi npu wacrorax ;=400 ¢™* u wgfﬁoo ¢t
PaBHEI MexXay cobofi. Haility gacroty. @, NpH KOTOPOH aMITH-
TYA2 cMmelneHust MAKCHMalbHa, :

4.95. Tlpu wyacTOoT&X BLIHYXKIZHOUEH TapMOHHYECKOH CHJIbL
®; ¥ @, aMIJIHTYAa CKOPOCTH HaCTHHL! PABHA NOJOBHHE MaK-
CHMajibHOro 3Hauenuda. Halrw: T :

a) 4acToTy, COOTBETCTBYIOULYK) PE3OHAHCY CKOPOCTH;

-6) KO(xpHUMEHT 3aTyXaHWs P M. 4acTOTy © 3aTyXaIOUIHX
KoaeGauuii, , :

4.96. Hekoropas pesonancsas KpHBas COOTBETCTBYeT OC-
IWanatopy ¢ nmorapudMHUECKHM JIeKPEMEHTOM 3aTyXauus
A=1,60. Hatiru JAsi 9TOH KPHBOH OTHOLUEHHE MAKCHMAsIbHOH
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AMIVIMTYIBL CMEHICHHS K EMIVIMTYJE CMEIUCHHA BPH OYeHp
MaJicH uacTore,

4,97, Teno maccH i, NOABEINEHHOE HA HEBECOMOI] OpYyXuHe,
COoBEpIIACT BHIMYXKAEHHBIC KONe6GaHUs ¢ aMNMTYIOH @ H uac-
Totol . CoGCcTBEHHaR wYacToTa KojeGaHUll CHCTeMH paBHa
wy. HaliTH cpennioio 3a NepHOR MEXaHHYECKYIO SHEPTHIO JaH-
HOTO OCHMJISITOPA.

4.98. Tlon peficteHeM BhemrHeN BEPTHKANLHON CHIM Fo==
=FC0s0¢ Teno, NoxBelleRHOE HA NDPYXHHKE, COBEpIHaeT Yc-
TaHOBHBIUHECS BHIHYXK/EHHHIE KONEOAHHA MO SAKOHY x==
==q cos(wl—¢). Hakith paGory cuanl F 3a nepuoj xonebanus,

4.99. Tloa zeiicrenem momenra cun N,=N,coswi Texo
COBEPIIAET BHIBYMMAECHHbIE KPYTHALHLIE KOMEG2HUA DO 3aKORY
9=9, cos(wl—a). Halitn paGory cHa TpeHHs, AeHCTBYIOLIBX
Ha TeNo, 3a mepunoj Koaelanus.

4.100. Hlapyk maccst m=50 r noasenleH Ha HeBeCcOMOl
npyxunke mecrkoctH u=20,0 H/m. Tloa reficreuen puimyx-
AQIOINEH BEPTHKANbHOH TapMOHHYECKON CHJW ¢ 4acTOTOH
©==25,0 ¢™? mapuK COBEPIAET YCTARHOBHBINHECH KONCGAaRHA,
Iipn sTOM cMemenne WAapHKa OTCTaeT NO (ase OT BHIHYKAAIC.
e’ Cuabl Ha @=3n/4. Haiitn 206poTHOCTD A2HHOTO OCHHANA-
Topa.

4.101, Illapuk Maccel m, nonBeweH bl Ha HeBECOMGH npY-
MUHKE, MONET COBepmaTh BEPTHKANbHBIE KoJeGaHus ¢ Koad-
¢unienToM satyxanus f. CoOcTBeHHas yacTora KoneGaumit
w,. [lon neficreueM BHemnelt pep-
THKAABHON CHJH, MeHgIoWmeHica no
3aKOBy F,=F,cos of, wmapux co-
BEpLIAET YCTAHOBHBILHECHA rapMo-
Hnyeckue konieGanun. Hahru:

a) CPeAHIO0 33 TEPHOA Koue-
Gannsi MowmHocTh (P) cuamt F;

6) uacToTy ® BRINYMAQIOWEH
CHALL, OpH KoTopoil (P) makcu-
ManbHa; ueMy paBHa (P),,..°

4.162. Cperussi  MOmHOCTB
{(P) BulHyxnalomedl CHAM B Cay-
4a€ YCTaHOBHBIIMXCH xoaeba-
HHM 3aBHCHT OT HX YacTOTH @,
KaK pBOKa3aHO Ha puc. 4.23.
3aech BpeRnonaraercs, 9Yro am-
IWIMTYAA BHIHYMAGIOMIEHR CHAH OCTOSAIHNA, HE 3ABUCHT OT Y&-
CTOTH @,

Haiita colcTeennyio wactory w, OCUMANATOPA, €ro Koud-
¢uuMenT 3atyxanus B u jnoGporsocts Q.
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4.2, daexTpudeckHe Konebanus

@ 3atyxaiomue KoJe0aHHA KOHTypa:
g =qne~B! cos (0l o),
re o
o=V @E—F, 0,=1/V'IC, B=R/2L. (4.22)
@ Jloraprdmuyeckuill JeKpeMEHT 3aTyXaHHA A u po6potHOCTe Q KOH-
Typa ONpelenaoTea dopuynamu (4.1r). Tlpu cnaBom saTyxasnuk: -
A=xRVTCIL, Q=W/RVLLC. (4.26)

© YcranoBusinHecs BHIHYXJeHHbE KOJeOaHHs MPH NOCAER0BATE/b:
§oM BXJUOUCHHA B Koutyp manpixenuss Ue==Ug, cos of:

1 =14 cos (0 —@), - .-(4.28)
rie T
oL ——x
wl .
Un » tlgp=—p—. (420

By pray

CoOTReTCTBYIOMA BEKTOpHAR AHATDAMM3 HATpMMeHWA mOKasaHa Ha

puc. 4.24. ‘ It
@ Tionnoe conpoTHBJeHHe (HMIE-

JRaHc):
Z=V ALK, (4.2n)
rae X =X, — X — peaKTunroe comnpo- o
THBJICHHE. ‘
@ MowwrocTs, BujenseMad B uend
nepeMeHHOT0 TOKA:
P=Ulcos g, {4.2¢)

ree U n !— gefictayomue (sdpeKTHBHLE) IHAYCHHA HANPAKEHHA H
TOKa: '

4, fwcY

Puc. 4.24

U=UnlV'3 I=1,V"2 (4.2x)

- 4.103, HeGonnofi- wapuk Maccel m=21 r, noABelIeHHbIl
Ha HepacTAMHMOH H3OMHDYIOUlEH HHTH Ha BblcoTe h=12 cm
OT GONblIOH rOPH3OHTAJIbHOH MPOBOASAIINEH MJIOCKOCTH, COBEp-
‘HIaeT MaJsinie KoJieGauusn. [locne Toro Kak eMy COOGIIMJIH HEKO-
TOpii 3apAA ¢, NepHOA KO/IeGAHHA HIMEHU/CA B 3]=2,Q pasa.
4.104. HeGosnbluas MarHuTias CTpe/IKa COBEpIIAeT Manabie
KoneGaHUs - BOKPYT OCH, NEpPREHJMKYNAPHOH K HanpaBieHHio
BHEIIHEI'0 MardHTHOro movia. [IpH U3MEHEHHH HHIYKUMH 3TOrO
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N0AA NepHOZ KoneGaHHA CTPeIKM yMmenblunjca B 1M=>5,0 pas.
Bo cKoabKO pas M KaK H3MEHHJach WHAYKUMSA noas? 3aryxa-
Hue KoJjeGaHHil npeHeGpeKHUMO Maso.

4.105. Kontyp (puc. 4.25) ofpasoBaH Jsyms napajiefib-
HEIMM TIPOBOAHHKAMH, 3aMBIKAIOUMM HX COJIEHOMJOM C HHAYK-
THBHOCTbIO L ¥ NMPOBONSIUM CTEpPIK-
HeM MaccH M, KOTOpBIN Moxer Ge3

®s5 L Us TPEHHA CKOJL3UTL 1O NPOBOAHHKAM.

L ——-% TIpoBOXHHKM pAacHOJICKEHH B TOpPH-
m 3OHTAJNBbHONH NJIOCKOCTH B ORHOPOA-

HOM BEpPTHKAJbHOM MAarHHTHOM HoJjie

Prc. 4.26 ¢ nHAyKuMeit B, Paccrosnue Mexpy

npoeopaukamMu I, B moment (=0
cTepxuI0 COoOGIMAMN HayanbHYI0 CKOPOCTh U,. Halitu 3akon
ero asuxenus x(f). ConpoTHBNeHHe KOHTYpa NpeneGpeRuMo
- MaJsio.

4.106. Kartywxa wunaysrHBHocTH L coenuusier BépxHHe
KOHUBI ABYX BEPTHKAJLHBIX MEIHBLIX LIHH, OTCTOALEHX APYT OF
Jpyra Ha paccrosnue [, Brosns mun nanaer 6es HayanbHoi CKo-
POCTH TGDH3OHTAJIbHHIN NPOBOAHHK-NIepeMbluka Maccel m {Ges
HapYlIeHHA KOHTaKTa ¢ WiMHamH), BcA cHCTeMa HaXOBHTCs
B OJHOPOJAHOM MArHHTHOM HoJie ¢ MHAYKUHeR B, mepnenauky-
AAPHOM K NJIOCKOCTH e, HafiTh 3akoH ABHIKERHA npOBOA-
nrka x(f). ConporHBnenye BceX NPOBOAHHKOB NpeHEGPERHMO
MaJjio.

4.107. Tok B Kone6aTeIbHOM KOHTYpe JABHCHT OT BpeMEHH
" kak I=I,sin o, rae 1,=9,0 MA, ©,=4,5-10% ¢~*, EmkocTh
xongencaropa C=0,50 Mx®. HaiiTh HHAYKTHBHOCTE KOHTYpa
¥ BanpsXeHHe Ha KOHZEHcaTope B MOMEHT f==0,

4.108. B KoHType, COCTOfILIEM H3 KOHJIEHCATOpa eMKOCTH C
H KaTymKH ¢ HHAYKTHBHOCTRIO L, coBeplualorcsi cBOGOAHBIE
HedaTyXxaiomue XosieGaHHs, NPH KOTODRIX aMIVIHTYXa Hampsi-
xeHus Ha KonueHcarope pasha U,. Hailti cBasb mexay To-
koM [ B HOHTYpe H HanpsixenxeM U Ha KoHpencarope. "

4.109. KonebarenpHbifi KOHTYP COCTOHT H3 KOHJeHcaropa
emkocTH C, KaTyIIKH ¢ MEAYKTHBHOCTHIO L ¥ npereGpexnMo
MaJbIM CONPOTHBJEHHEM W Katoua, [Ipy pasoMKRYyTOM Kjioge
KOHJEHCATOP 3apAfKJH A0 HanpsuxkeHHs U, u sareM B MOMeHT
{=0 samrnyau wmnou. Hakrm

a) TOK B KOHType KaK GYHKLHIO EpeMeHH;

6) 3. A.'C. CaMOMHAYKUMH B KaTyLIHe B MOMEHTH, KOTrAa
3VICKTPHYECKAsl SHEPrHa KOHJEHCaTopa paBHA SHEPrHH TOKa
B KaTyHIKe. ' o

4.110. HaiiTn MakcHMaapHuR Tok B uenH (puc. 4.26) u
MaKCHMaNbHOE HaANPAKEHNE HAa KOHACHCATOpPE MOCJe 3aMhIKa-

aus Kmoua K. AKTHBHOE CONpOTHBJ/IEHHE LENH NpeneGpextimo
MaJo. : :
4.111. B KouTtype, cocrosmieM H3 IJOCKOTO KOHAeHCaTopa
{1 KATYIIKH MHAYKTHBHOCTH C NPEHEOPERHMO MaLIM aKTHBHLIM
CONPOTHBJIEHHEM, TIPOUCXOAAT KosieGaHHs
¢ suepruefi W. IlracTuHH KoHAeHcaropa
MedNeHHOo PAasIBHHYJH Tak, 4TO YacToTa
xoneGanuil yBeaHuusach B 1 pas. Kaxyio
paGoTy COBEPIIHJIH NIPH ITOM NPOTHB 3JIeK-
TPUYECKUX CHJI?
4.112. HailTn coGCTBEHHYIO YACTATY ¢ Puc. 4.26
peaonaropa (puc. 4.27), cuuras, 910 €ro
IJIOCKASsl 4acTh SfBJSETCA KOHAEHCATOpOM, a4 IHJIHHIpHYEC-
Kasg — HHAYKTHBHOCTBIO. Heo6xoaumpie pe3Mepsl YKas3aHhi
Ha PHCYHKe. : _
4.113. Ha puc. 4.28 noka3saHo ceqyeHHe TOPOHAATIBHOIO pe-
goHaTOpa, HCMOJB3YeMOro BO MHOPHX MHEPOBOJIHOBBIX I€He-

U=
— l

Puc. 4.27 | Pnc. 4.28

paropax. CuuTasi, YTO LEHTPaJbHas YacTh PE3OHATOpA ABJSA-
€TCs NJOCKMM KOHAEHCATOpPOM, a TOpouJajibHas NoJocTh —
MHRYKTHBHOCTBIO, OLEHHTb COGCTBEHHYIO YacTOTy pe3oHaTopa.
Heo6xoaumple pasMephl JaHbl Ha PHCYHKe.

4.114. B KoneGarensHom Komtype (puc. 4.29) MHAYKTHB-
HOCTh KaTymku L=2,5 M, a eMKocTH KomieHcatopoB C;=
=20 Mr® u C;=3,0 Mx®. KonneHcaropsl 3apsiuwjd o Ha-
npaxenns U=180 B u samknysu xmou K. Haitra:

a) nepuox COGCTBEHHHIX. KoJeCaHui;

6) aMnHTYAHOE 3HAueHHE TOKA uepe’ KaTYylKY.

T
K

s =
d , L

Prc. 4.20 . ' Puc. 4.30

‘4,115, Sﬁempnqeckan uens (puc. 4.30) uMeer npeneGpe-
JKHMMO' MaJioe aKTHBHOE conporTnBiesine, JIeBu KoHzeHcaTop

201



sapspamy o vanpskeHHst U, B 3areM — B MOMeHT f=( —
samxHyau kmou K. Hafity 3aBucuMocTb OT BpeMeHM ¢ Hamps-
JEeHH#l Ha OOCOHX KOHJEHCAaTOpax. : :
4,116. KoneGaresqnHBIH KOHTYP COCTOHT M3 KATYIUKH HH-
nykTHBHOCTH [ M KoujeHcaropa emxoctH C. ConporuBnienine
KaTYHIKH H COGJUHHTEJbHHX MPOBOJAOB NPEHEOGPEKHMO MaJio.

Karyumxa HaxoAuTCca B NOCTOSHHOM MAarEHTHOM NOJIE, TAK 4YTC g 4

CYMMAapHBIH [OTOK, [IPOHU3LIBAOIME ECe BHTKH KaTYILIKH,

pasen @. B mMoment {=0 mMardutHoe no/ie BuK/Ioun/M, Cuntas
BpeMs BHIKJIOUEHHS  OYeHbL Ma/ibiM O CPABHEHHUIC C TEPHOJOM |
coGcTBEHHBIX KoJieOaHHH "KOHTYpa, HaHTH TOK B KOHTYpe Kak

(byukuHio BpemeHu .

4.117. B xoHType coBepuiaoTcs CBOOOAHBIE 3aTyXalouiHe
KoneGanusl, NPH KOTOPHIX HAaNpAXKeHHe HA KOHAEHCATOpE Me-
HA€TCS BO BpemeHH mo 3akoHy U=U e ®cos of. Haitte
MOMCHTHl BpeMEHH, KOrJa MOAY/b HANpsuKeHHs HA KOHAEH-
catope JOCTHraer: : :

a) AMIVIMTYJIHBIX 3HaYeHHH;

6) MakCHMAJBHEIX (IKCTPEMA/IBLHBIX) SHaUEHHH.

4.118. Hexkotropsiit KoneGaTeqbuNi KOHTYP COLEPHT KOH-
ZeHcatop eMKocTH C, KaTyiKy ¢ HHAYKTHBHOCTHIO L H aKTHB-
HBIM CONpPOTHBJAeHHeM R, a Takxke kmod. [Ipu pasomkuyTOM
KJII04e KOHIEHCATOD 3apsilM/M, MOCJAe Yero KJIod 3aMKHYJIH,
H Havyamuch KosebGanusi. HafiTH oTHollleHHe HaNpsKEHHA Ha
KOHJEHCATOPE K ero aMiIHTYAHOMY 3HAYeHHI0O B MOMEHT He-
NIOCPEeACTBEHHO NOC/e 3aMblKaHHS KJoHa.

4.119. B xone6atenbHOM KOHTYpPe C HHYKTHBHOCTbIO L 1po-
HCXoAAT cBOGOAHLIE 3aTyXaiomye Kojie0aHUs, NIPH KOTOPBIX
TOK MeHseTcsl BO BpeMeHH 1o 3akoHy [=1/,e78 sin of. Ha#itu
HalpsKeHHe Ha KOHJEHcaTope B 3aBHCHMOCTH OT BpEMEHM M
B MOMEHT f{=0. '

4.120. KoaebaresbHBIl KOHTYD COCTOHT H3 KOHJEHCATOpa
eMkocTH C=4,0 Mk® ¥ KaTyIKH C HHAYKTHBHOCTbIO [ =
=20 M[H M axkTuBHHM conporuraeHueM R=10 Om. Haiitu
OTHOLIEHHEe 3HEPrHH MATHHTHOTO HOJISl- KaTYHIKH K 3Hepruu
9JEKTPHYECKOTO MO/l KOHJAEHCATOPA B MOMEHT MAaKCHMYyMa
TOKa.

4.121. Hekoropniifi Kosne6atebHbIH KOHTYD CONEPKHT JBe
NOCJICIOBATEIBHO COEJHHEHHbIe KATYIUKH C AKTHBHBIMH €0-
NPOTHBJEHHAME Ry M R, H HHAYKTHBHOCTAMH L; u L,, npayem
B3aUMHAA HHAYKTHBHOCTb HX RpeReCpexuMo Masna., DTH Ka-
TYWKH HAAO0 3aMEHHTb OJHOH TaK, UTOOH dYacToTa ¥ HOGpOT-
HOCTbL KOHTYpa HE H3MeHH/HCh. HalTH HHAYKTHBHOCTH M aK-
THBHOE CONPCTHBJ/IEHHE TaKoOH KAaTYILUKH. : :

4.122. ‘Hafite BpeMs, 3a KOTOpOE -aMILIHTYJAa KovieOanui
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foka B HOKTYpe C oGpoTHOCThI0 Q=5000 ymeHbINHTCS B =
—2,0 pasa, eci¥ uacroTa KoneGanmit v=2,2 MI'n.

4.123. KoneGareapHuill KOHTYp HMeeT eMKocTh €=10 MrD,
puAyKTHBHOCTD L=25 MFH W aKTHBHOE CONPOTHBJIEHHE R=
—=1,0 Om. Uepes cKonbKo KOMeGaHHI aMMINTY/id TOKA B 3TOM
KOHTYpE YMEHbUIRTCA B € pas? ‘

4.124. Ha cKOJNbLKO NPOUEHTOB OT/IHYAETCR 4acrora « CBO-
GonpLIX KoneGanwit Koutypa ¢ ac6pornoctbio Q=5,0 or co6-
CTBEHHOH YacTOThl We KOJEGARHH 3TOTO Kgmypa?

4.125. TlpoBoanHK B QopMe KBaJApPaTHOH PaMKH CO CTOPO-
Hoft @, NOABEIICHNLIA Ra yNpyrofl HHTH, HaXOAHTCA B OAHOPOA-
HOM FOPU3OHTA/IbHOM MarHKTHOM MOJi€ C HHAYK-
nneit B. B NOJIOMEHHH pPaBHOBECHS IIOCKOCTb
paMKH napanienbHa Bektopy B (puc. 4.31).
ByAyuH BhBEEHA M3 NOIOKEHHS DaBHOBECHH,
paMKa COBEpINaeT Manne KojeGaHMs BOKpYF
BEPTHKAJILHOI OCH, NPOXOAsLEH Yepes ee ueHTp.
MOMeHT HHEePUMH PaMKH OTHOCHTEJIbHO 3TOH ocH _ | -7
1, ee BNEKTPHUECKOE CONpPOTHBJEHHE .,R Tpenet-
peras MHEYKTHBHOCTBIO DaMKH, HaHTH BpeMs,
yepes KOTOPOE aMIAKTYAR ee YIIOBOro NoBopora

MEHBLLIRTCS B € pas.
y 4.126. B cxegle (puc. 4.32) 3.1.¢. snementa §=2,0 B, ero
BHyTpenHee conpotupaenue r=9,0 OM, eMKOCTb KOHJ€HCATOPA

b77777;

Puc, 4.31

C=10Mk®, MRAYKTHBHOCTH KaTymkH L =100 MI'H # CONpOTHB-

nesne R=1,0 OM., B BEKOTOpHI MOMEHT

K L3 gawoa K pasomkHyau. Haiiti sheprio
KoneGanuil B KOHType:
& ¢ a) HENOCPEACTBEHHO NOCHE PA3MBIKARHA
-[ T KJH0Ya;
Puc. 4.32 6) uepes {=0,30 ¢ nocne pasMbiEania
Knoua,

4.127. B KoHType, ROOPOTHOCTb Kotoporo Q=50 u cober-

 pennas wactota KoweGaHmii v,=>5,5 KI'm, posGympaiorcsa 3a-

Tyxalomue KoneGanns. Uepea CKONLKO BPEMERH 3HEprus, 3a-
naceHHas B KOHType, ymeHbwircs B 1=2,0 pasa?
" 4,128. KonebGaTeNbHbINl KOHTYpP COREPXKMT KOHACHCATOD
‘¢ yreukofi. EMKOCTh KOHAeHCATOpA C, ero aKTHBHOE CONpPOTHB-
aenue R. VIMAYKTHBHOCTH KaTYWK® L. Conpo:nmenue Ka-
TYWKH ¥# NPOBOJOB NpeHeGpexuMo Majo. Haiimu:

a) uyacToTy 3aTyXaloMX KoneGaHui TaKOro KOHTYpa;

6) ero ROGPOTHOCTH.

4.129, Haitts fo6GpoTHOCTb KOHTYpa € EMKOCTHIO C=2,0MrdD

' HRAyKTHBHOCTRIO L=5,0 MI'm, ecam Ha nopiepmasne B

HEM HesaTyxaomuX KoneGaHHH C aMIVIHTYZOR HampsKenus
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Ha rougencarope U,=1,0 B HeoGxoauMo noasoiTs Mmomr-

HOCTh (P)=0,10 MBT. 3aryxanne koneGanuit B KoHType Roc-
TATOUYHO MaJIo.

4.130. Kaxyio CpeHIOIO MOIIHOCTb JOJKEH HOTPeSNATL
Kosiebarte/IbHbIH KOHTYp 'C aKTHBHBIM CONPOTHBIeHHeM R =
=0,45 OM, 4To6B B HeM NOAJIePKUBATHCh HE3aTyXalotue
rapMonHuecKue KoJiebaHus ¢ amnautynot toka [,=30 mA?

4.181. KoviebatesibHBlli KOHTYD COREPMHT KOHJEHCATOop
eMkoeTbl0 C=1,2 n® W KaTyluKy € HMHIYKTHBHOCTbiO L=
=6,0 MK'H H aKTHBHBIM CONpPOTHBJIEHHEM R=0,50 Om. Ka-
KYi0 CPENHIOI0 MOIHOCTD HYXKHO NOABOIHTL K KOHTYPY, 9TOGb
MOALEPIKHBATL B HEM HE3aTYXalolHe TapMOHHYECKHE Koseba-
HHS C aMIVIHTY IO HanpsukeHHs Ha KoHpgencatope U,=10 B?

4.132. HalitH vacToTy satyxaiomux KosneGaHui KOHTYpa,
nokasanHoro Ha puc. 4.33. Emrocte C, HHAYKTHBHOCTb L M
AKTHBHOE COIMPOTHUBJEHHE R NpeAnosaraloTcsi H3BEeCTHHIMH.

Puc. 4.33 Puc. 4.34

4.133. HmeroTcst aBa KoneGaTesbHBIX KOHTYypa (puc. 4.34)
C KOHAEHCAaTOpAMH OIMHAKOBOH eMKocTH. Ilpu KakoM coOTHO-
IWCHHH MEXAY HHAYKTHBHOCTAMH H AKTHBHBIMH CONpOTHBJIE-
HUSIMH KaTYIUI€K YacTOThl H 3aTyXaHHe CBOGOLHBIX KOJIeGaHHI
B 0060HX KOHTYpax OyAyT ONHHAKOBLIMH? B3anmuas HHIYKTHB-
HOCTb KaTyluek JIeBOrO KOHTYpa NpeHeGpexuMo Maaa.

4.134. KOHTYp COCTOHT M3 nOC/NEZOBATENBHO BKJMIOYEHHBX
Konjexcaropa emkocTd C, KaTyWiKH HHAYKTHBHOCTH L, Kaioua
¥ CONPOTHBJIEHHS, PABHOTO KPHTHYECKOMY AJIS JAHHOIO KOHTY-
p2. Ilpyu pasoMKHyTOM Kjioue KoHAeHcaTop 3apANHJIH JI0 Ha-
npsimenHa U, 1 B MOMEHT {==0 Kk.ioy 3aMKHynit. HaftH Tok [
B KOHTYpe KaK (yHKuHio Bpemenn f. Uemy pasen To?

4.135. KaTyuKy ¢ akKTHBHBIM CONPOTHBJICHHEM R H HHAYK-
THBHOCTBIO L NOAKJIOUHAH B MOMEHT #=0K HCTOYHHKY HANpH-
Weuun U=U, cos wf. HaliTu Tok B KaTyluke KaK i Y HKLHIO
BpEéMeHH /. ' ’ ’

4.136. llems, eocToAlyI0 M3 NOC/JENOBATENBHO COBIHHEH-
HbIX KOHACHCATOpa eMKOCTH € M CONMpOTHBAEHHS R, NoaK/io-
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quan K NepeMeHHOMY Hanpsikenmio U=U, cos @f B MOMEHT
{==0. HaiiTH TOK B UENH KaK QYHKUMIO BpeMEHH 3

4.137. JInMHHBIA ONHOCJOHHEI CONEHOHK H3 MPOBOJIOKH
¢ YReJbHHM CONPOTHB/IEHHEM P HMERT Ha eJMHHLY AJHHEL £
[JIOTHO PAcMNO/IOKEHHbIX BUTKOB. To/muHa H3oasLUUU NPOBOAA
npeHefpexHMo Mana. Panuyc cedeHdss CONeHOHJAA paBeH d.
Hafiti pasHocTb (a3 MeXAY TOKOM H NEPeMEeHHbLIM Hanpsue-
HHEM € YacTOTOH v, KOTOPOE MOAK/IIOYEHO K KOHIIaM COJIGHOHAA .

'4.138. KoHupl UenH, CcocTofed H3 MN0oCaAeJoBaTe/NbHO

" BKJIIOUEHHBIX KOHAEHCATOpA H &KTHBHOI'O CONPOTHBJCHHS R=

=110 OM, NOACOCAHHHUIH K IepeMEHHOMY HAaNpsKEeHHIO ¢ aMi-
auryaoit U,=110 B. Ilpu sToM aMniHTyAa yCTaHOBUBILETOCS
toka B nenu /,=0,50 A. Haiiti pasnocts a3 2

MexIy TOKOM H MOJABAEMBIM HaNpSKEHHEM.

4.139. Ha puc. 4.35 nokasana - nmpocTeit- u p o
masg cxemMa criaxHsaiomero ¢uastpa. Ha
BXxoj, nofaT Hanpsukerne U=U(1-}cos w?). ,__..__I._.o
Haiiti: ’ Puc, 4.35

a) Brixonnoe Hanpsikenue U’ (f)

6) 3HaueHHe BeaHUHHE RC, NpH KOTOPOM aMIIATYJAa nepe-
MEHHOM COCTBJISIOLIEH HANPSIKEHHs HA BLIXOAE yler B f=
=7,0 pa3 MeHblIe TNOCTOAHHOH COCTABJISIOWEH, eCIH ==
=314 ¢,

34.140. Kosie6atenbHbii KOHTYP @ HHAYKTHBHOCThIO L
NOAKJIOUEH NOC/IEAOBATENBHO K BHEUIHEMY CHHYCOMJAJbHOMY
HanpsxeHuo ¢ aMnantyrolt U,. KoHTyp HacTpoeH B pe3oHaHc,
NpH KOTOPOM AMIIHTYZA YCTAHOBHBILEroCH TOKa paBHa /.
Haiitu npomexyToK BpemeHH % (BpeMs pe/iakcaiumH), 3a KOTo-

poifi aMIVINTY/IA TOKA YMeHb-

Ry LR c LR LIHTCH B € pa3s, ecyH Nponece
) GyAeT NPOHCXOMHTb B DEMH-~
w<wy M€ CBOGORHBIX 3aTyXaloWHX
U1 LY Konebanuit,
a) 6)

4,141, H3obpasurty 1npH-

6 MepHbie BEKTOPHBIE AHarpam-

Prc. 4.3 MBI HanpsiKeHHH B 3/eKTPH-

9ECKWX WENsX, NOKAasaHHHX Ha puc. 4.36, a, 6. BHeulHee

Hanpsoxenne U npeanoJaraercsi rapMOHHYECKHM C YacTOToH .

4.142. [lenb, cocrodinas H3 NOCJE/OBATEALHO COELHHEH-

HBIX KOHAeHcaTopa eMxocTH C=22 MK® M KATYIIKH C aKTHB-

BHM conporuBienneM R=20 OM M HHIYKTHBHOCThIO L=

=0,35 I'm, noax/ioweHa K CETH NePEMEHHOro HanpAKeHHA

¢ avnamrynoii U,=180 B u uacrorofi o=314 ¢! Haiita:
a) aMIAKTYRY TOKA B LiENH;

6) pasHocTs ¢as MEXIY TOKOM H BHEIUHHM HaNpsHEHHEM;
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B) aMIJIHTYAbl HaNpsKEHUS] HA KOHJAEHCATOpe H Karyuige,
4.143. llenb #3 NMOCHeAOBATE/IBHO COENMHEHHLIX KOHEeHCca~

Topa emkocTH C, CONpOTHBAEHHA R H KAaTYWKH ¢ HHAYKTHR-

HOCTBIO L ¥ APeHeOpeKHMO Ma/ibiM aKTHBHBIM CONPOTUBACRHey 41
MOAKNIOYEHA K TEHEPaTOpy CHHYCOMJAJALHOIO HANpPSIKeHH:, §;
YaCcTOTY KOTOPOTO MOXKHO MEHSITH NPH NOCTOAHHOH AMIUTHTYJe, ¥
Haifty uactoTy, npu KOTOpOi MaKCHMa/bHA aMILIHTYAA Hanps- A

EHUA:
a) Ha KoHfeHcartope; 6) Ha KaTyILUKe.

4.144. [lepemennoe HanpsKeHHe ¢ 4acToTOH @=314 ¢~ u}
aMnyiHTyA0R U, =180 B nogk/ioueHo K KOHUAM LENH, COCTORA- ]
medl  H3 [OCTe/0BaTebHO COEAMHEHHBIX KOMjeHcaTopa o g
KaTyIIKH C aKTHBHRIM CONPOTHBJEHHEM R==40 OM H HHIYKTHB- |
HOcTbio £==0,36 T'n. TIpH KakoM 3Ha9eHUH eMKOCTH KOHJIEHCa- |
TOpa AMINIHTYLA HAnpSDKEHHA Ha Karyiuke SyJeT MaKCHMAJb-

HOi? Uemy paBHa 3Ta aMIVIHTYAa M COOTBETCTBYIOM[AS AMILIH-
TyA2 HaNpsXKeHHA Ha KOHAeHcatoper

4.145. Koupencarop emxoctn C, NPOCTPAHCTBO MEeXAY OG-
KJaJKaMH KOTOpOro 3amojHeHO cnabo NpoBoisiel cpenoii
C 8KTHBHLIM CONDOTHBJCHHEM R, NOAKMIOYHIH K HCTOUHHKY
nepemennoro Hanpsikenusa U=U, cos of. Hafitu ycraHoBHB-
HIMFCS TOK B MOJABOASLINX IPOBOJAAX B.3aBHCHMOCTH OT BpeMe-
Hi1. ConpoTHBJIeHHE NPOBOJAOB NPEHEOPEKHMO MaJO.

4.146. KosebaresibHbI KOHTYD COAEPIKHT KOHACHCATOp
BMKOCTH C H COJIEHOH], C RHAYKTHBHOCTLIO L,. ConeHonyn HHAYK-
THBHO CBA13aH C KOPOTKO3aMKHYTOH KaTYIUKOH, HMeweil HH-
AYKTHBHOCTH L, H.RPEHeOPEXKHMO Masioe aKTHBHOE CONPOTHB-
aenye. KosdrpHuHeHT MX B3aHMHOH MHAYKTHBHOCTH L,,. Hai-
TH COGCTBEHHYIO HaCTOTY AAHHOrO KO/MeGaTeJbHOIO KOHTYpa.

4.147. Haittn 106pOTHOCTD KO/IeBATe/ILHOTO KOHTYDA, B. KO-
TOPBIi . [OC/IEAOBATENHHO  BKJIOYEH - HCTOMHHK  [epeMEeHHOM

3.4.C., ecsid IIPH PE30HAHCE TOKA HaNpsixKeHue Ha KOHZeHcaTope ’.' i

B 1 Pa3 NpeBLINAeT HaNpfKEHHE HA HCTOYHHKE. :
4.148. Llens nepeMeHHOro TOKa, COCTOAILAS M3 MOCIAEAOBA-
TENLHO COSAHHEHHBIX KATYIIKH H KOHJEGHCATOpa, MOAKJIOYeHA

K HCTOYHHKY NEepeMeHHOH 3.J.C., IPHUYEM HHAYKTHBHOCTH Ka- j
TYWIKH nofoGpaHa TaK, YTO TOK B Hen# MakcumaneH. Haitn 7

AOGPOTHOCTH CHCTEMBI, €CJH H3BECTHO, YTO NpPH YBEJHYEHHH
HEAYKTHBHOCTH B 1 pa3 TOK B LENH yMeHbIIaeTcs B 1) pas.

4.149. Lens, coxepikaias NOCAENOBATENBHO COEAHHEHHEIR
KOH/ICHCATOP ¥ KAaTYWIKY ¢ aKTHBHHM CONPOTHBJIEHHEM, MOL-
KJIiOUEHA K HCTOYHHKY TapMOHHYECKOrO HANDSIKEHHH, YacToTy

KOTODOI'o MOXHO MEHATL, He U3MEeHSA ero aMIIHTY AL, HpH 1

4aCTOTaX &y H (@, AMIJIHTY/Ibl TOKA OKA3aJHCh B N Pa3 MEHbIue
pesouancHod amnautyam. Hatru: - :
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a) pesoRAHCHYIO YaCTOTY;
ZOGPOTHOCTD HENH,

4.150. [TokasaTb, 4TO NPH MaJioM 3aTyXaHKH ROOPOTHOCTE
KOHTYPa, B KOTOPOM COBEpLIAIOTCA BRIHYMAEHHHIE KoeGanus,
QN@JA&), FAe @y — COOCTBEHHAsA YacTOTa KoneGaMuii, A_o) —_—
qwpHEA pesoHancHol kpusoit I(v) Wa «ucores, B V2 pas
wenbmell aMNJIMTY[BI TOKA NPH pe3OHAHCE.

4.151. K KoHmaM uenH, COCTOMEH H3 NOCREKOBATEILHO
COSZHEHHbIX KOHAEHCATOPA H KaTYIIKH, NOAAior iBa NepeMen-
HbIX HamnpsKeHUs OJMHAKOBOA aMINTHTYZAHl, HO pasHoit wacTo-
Te. UacToTa OJHOFO HaNpsXKEHHA paBHa cOOCTBEHHOW Yacrore
(0), Epyroro — B 1 pa3 Goabwe. Halitn oTHOmERKE aMnAHTYA
roxoB (Io/I), po3GympaeMux oGOHMH HaNpmAKERHAMH, €CAR
Z0OpOTHOCTb cHcTeMbt paBHa Q. Bomucautb 310 oTHOmMERHE
s Q=10 u 100, ecmu n=1,10.

4.152. [lna sapsAKd GKKYMYJasTOpa NOCTOsHEHLIM ToxoM g
tpedyercs ¢, 4acoB. CKoIbKG BpeMeHn nonafobures Aias sapaj-
Ki TAKOTO aKKYMYJSTOPa OT CeTH uepe3 ORHONOMYNEpHORHEIN
BHIIPAMUTE]b, €CIH JEHACTBYIO-
iee SHAYENHe TOKa TOME paB-
no Iq?

4,153. Haiiti peficTBywoinee
3HayeHHe TOKAa, €CAH cpeninee
sHaueHue ero paero /o, a caM
TOK 3aBHCHT OT BDEMEHH 0O
- SBaKOHY:

a) noxasaﬂﬂoz;xy na puc. 4.37;

oo Isin wil.

3)1154 (%onenoxlm ¢ HHAYKTHBHOCTbI0 L=7 ul'H B GKTHERBIM
conporunaeHneM R=44 OM NOAKAICMHAN CH&YaZ& K HCTOH-
BBKY nocrosHHoro Hanpsmerua U, a sateM K reHeparopy
CHRYCOMJANLHOTO HanpsKeHHa ¢ JAeACTBYiouim anaqeuueg:
U=U,. Ilpn Kkako#i uacrore reseparopa MOWHOCTb, NOTPEO-
Asemas coJieHonfioM, Gyzer B 1=5,0 pasa Menbllie, €M B 0€p-
BOM cayuae? .

4.155. K certu ¢ AeficryiomuM Hanpmxennem U=100 l‘é
NOAKMOYAINA KaTYIIKY, HHAYKTHBHOE CONDOTHBIEHHE KOTOPOH
X, =30 Om n nmnepanc Z=>50 Om. Haiity pasHocTb ¢as Mex-
IY TOKOM H HanpsKeHWeM, a Takme TeNJIOBYI0 MOLIHOCTb, Bbi-
lensemyro B KaTyuiKe.

4.156. -KaTymka ¢ ungyxtasgocreio L=0,70 I'n w axrus-
HbIM conporHsaenneM r=-20 OM coefHHEHa NOC/IEAOBATEIBEC
C GeSHBAYKIHOHHBIM CONMpOTHBJEHHEM R, B MEXILY KOHUaMW
9TOii HEenH NPHACHKEHG NEPEMEHHOe HATPFKEHHe & JEHCTEYIO-
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M 3uavennem U =220 B n yacroroit @ =314 ¢, Ipu Kakom
3HAUCHHY CONPOTHB/IEHHS R B end 6yleT BLIACAATHCH MAKCH-
MaJLHas TenjoBas MoinHocTh? YeMy oHa paBHa?

4.157. 1lens, cocTosLlas U3 NOCJIENOBATE/NbHO COEAHHEHHLIX
KOHJIeHCATOPa H KaTYUKH, NOAKJioueHa K cerd. HMamenus em-
KOCTb KOHJEHCATOpa, NOGHJHCh YBEJIHUEHHS BbIAEIAEMOH Tem-

JIOBOI MOLIHOCTH B KaTyuike B n=1,7 pa3a. Ha ckonbko npo-

UEHTOB HSMEHHJIOCL NMPH 3TOM 3HAYEHHE COs ¢?

4.158. B kone6ateabHblii KOHTYpP ¢ Ao6poTHOCThIO Q=100
BKJIOUEH NOC/EN0BATebHO HCTOYHHK CHHYCOHAANbHOH 3.4.C,
C NOCTOSIHHOH AMIJHTYIOH HanpskeHus. IlpH HekoTopoil
YacTOTEe BHEIHErc HANDAXKEHHS TemI0Bas MOLIHOCTb, Bbife-
JfieMan B KOHType, OKa3biBaeTcsi MakcHMaubHoH. Ha ckonbko
NPOUEHTOB C/IeflyeT H3MEHHTDh STy 4acTOTYy, YToObl BbijensieMasn
MOILHOCTb YMeHbluuaach B n=2,0 pasa?

4,159. Ilenp, cocrosulyio H3 MOCJAEA0BATE/IHHO COCJHHEH-
HBLIX Ge3blHAYKUHOHHOTO conpoTHBienHs R=0,16 kOM K Ka-
TYWIKH C aKTHBHBIM CONDOTHBJIGHHEM, IOAKJIOUHNIH K CETH
¢ pefcTBylownM Hanpsikennem U=220 B. Hailith Tennoyio
MOILHOCTh, BLIIENAEMYIO Ha KaTyHIKe, €C/IH JelcTByioliHe Ha-
Npsi’KEHHsi HA CONPOTHBJAEHHH R H KaTyluke paBHBI COOTBeET-
crento U;=80 B u U,=180 B.

4,160. Kartywka #H Ge3plHAYKHHOHHOE CONPOTHBJICHHE
R =25 OM nojxJioyeRsl napansiesbHO K CeTH NEepeMeHHOro Ha-
npsikenus. HaiiTH TenjioByio MOLIHOCTb, BbIE/IsleMyl0 B Ka-
TYILKe, ecH U3 ceTH norpeGaserca Tok [=0,90 A, a uepes
KATYUIKY M CONPOTHBJEHHE R TeKYT TOKU COOTBETCTBEHHO [;=
=0,60 A u 7,=0,60 A.

4.161. Haiity nosiHoe COMpPOTHBJEHHE YyYacTKa UENH, co-
CTOAILIETO M3 MapaJ/ieNbHO BKJIIOYEHHOrO KOHJEHCATopa eM-
kocTi C=73 MK® 1 aKTHBHOrO cONPOTHBJAEHHA R=100 Om,—
ANS NepEeMEHHOro ToKa 4acToThl w =314 ¢71,

R e R
A B A 8 A
LR L
a) 4) )
Puc. 4.38

4.162, H3o6pasnth npuMepHBIe BEKTODHHIC RHArpamMMel TO-
KOB B 3/ICKTPHYECKHX KOHTypaX, NOKa3aHHBIX Ha puc. 4.38.
IMpennonaraercs, uro noxaBaemoe MexAy Toukamu A u B
HAMpsXKEenHe CHHYCOUJANBHOE H MapaMerTphl KAXKAOTO KOHTYpa
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ofo6pansl TaK, UTO CyMMapHBIH TOK I, uepes KoHTYp OTCTaeT
o (ase OT BHEIHEro HaMpfXeHHS Ha yroa @.

4.163. Kongencarop emxocrd C=1,0 Mk H KaTYHIKY C aK-
tupHBM  conpotuByerieM R==0,10 OM H HHAYKTHBHOCTbIO
L=1,0 MI'H NOAK/IOUHIH NAPANIENbHO K HCTOUHHKY CHHYCOH-
JaNbUOrO HANpPsKEHHA C JeACTBYIOUIHM 3HAYEHHEM U=3l1 B.
HaitH:

a) yacToTy ®, NpH KOTOPOil HACTYNaeT Pe3oHaHC;

6) AeificTByloilee 3HaYeHHe NMOJBOAMMOrO TOKa MNpH pe3oHaH-
ce, a TAKXXe COOTBETCTBYIOUIME TOKH Yepe3 KaTYWKY H KOHAeH-
€aTop. ’

4.164. K ucTOUHHKY CHHYCOHAANBHOTO HanpsXKeHHs € 4a-
CTOTOH © MOAKJIOUHIH Napa/lieibHO KOHAeHcaTop eMkocTd C H
KATYUIKY C AKTHBHBIM CONPOTUB/IEHHEM R H HHRYKTHBHOCTBIO L.
Hafitn passocTb (a3 MeXAy NOJABOAHMEIM K KOHTYPY TOKOM
H HanpshKeHHeM Ha HCTOUHHKE, .

4,165. YuacTok uenH COCTOMT U3 napaJsijie/IbHO BKIOYEHHBIX
KoHfeHcaTopa eMkocTH C M KaTYLiK¥ ¢ aKTHBHBIM COTIPOTHBJIE-
gueM R u uuAyKkTHBHOCTRIO L. HaliTH nojHoe conpoTHBie-

'HHE 3TOro y4acrtka s NepeMeHHOI0 HAIPAKCHHA C Hacro-

TOA ®.

4.166. KoJsblo U3 TOHKOrO NpoBOAA C AKTHBHAIM CONPOTHB-
nenHeM R H HHAYKTHBHOCTbIO L BpaliaioT ¢ NOCTOSHHOR YyIJio-
BOHl CKOPOCTbIO @ BO BHELIHeM OJHOPOJHCM MAarHHTHOM noJje,
neprneHHKYJAspHOM K ocH Bpamenus. IlpH osTom moToxk mar-
HUTHOH MEAYKUMH BHEILIHEro MOJIA Hepes KOJbIO H3MEHAETCH
B0 Bpemenu no 3akoHy ¢ =, cos of. [lokasars, YTo HHAYKUH-
OHHBI TOK B KOJIbLE 3aBHCHT OT BpeMeHH Kak [ =], sin(ofi—g),
rae [, =0,/ R} oL}, npuuem tgg=oL/R.

4.167. Haifith cpeniiolo MeXaHHYeCKY!O MOLIHOCTb, pa3sd-
B&eMYyI0 BHEIIHHMH CHJIAMH /sl NOAAEPIKAHHA BPalieHUA KOMb-
ua H3 npenbliyuiefl 3ajayH c 1o-
CTOSIHHOH YTJIOBOfl CKOPOCTHIO.

4.168. Ha pepensnubtfi eepiey-

K (puc. 4.39) HazeTHl ABe Ka-
TYWKH: Karyuxa / ¢ HBRYKTHBHO-
cToio L, H 3aMKHyTasi HAKOPOTKO
KaTywxka 2 ¢ aKTHBHBIM CONPOTHB- ,
JeHHeM R ¥ HHAYKTHBHOCTBIO L,. Puc. 4.39
BsaumHas MHIyKTHBHOCTb Katy-
LIEK 3ABHCHT OT PACCTOSHUA X MEKIY HHMH 1O 3aKOHY Lya(x).
Haiitu cpefiHee MO BpeMeHH 3HaYeHHe CHJIbL B3aHMORCHCTBHA
MeXy KaTyUIKaMH, Korja NMO Karyimuke [ TeueT nepeMeHHbil
ToK [,=1,cos f.
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4.3. Ynpyrne soamn. ArycThra

@ VYpasnenrs naeckod n chepHuecKoR Boan:
E=acos (ot —kx), E=(ay/r} c08 (t—hr). {4.3ay
Mg opnopoanoft noraomarowed cpenrt B 9TH HOPMYNH BXOART WHOXKH-

Telk COOTBETCTBEHHO e~V¥ y e—
€=V, rae y— xos(dunnenr sa
HBS
@ Boanonoe ypasnenue; TSR o

§:§_ BPE Pt 1
w Gt .30

@ Dasopas CKOpPOCTH NPOAOABHL
r X BOJH B cTepiHe (vj) » none-
peasnx poas B cTpyhe (v, ):

Uy == V‘ﬁp, UJ. = TIP]» | (4'33‘)

rae E—moxyms, WOsra, p— nnor THMERRE CTPY
— ANOTHOCTL €pe F—na ¢
Pi— ee nunefinan NACTHOCTL. pe -
@ Cropocrs seyks B rase:

v=V yRT/M. #.3n
@ O@fbeuuaa HJOTHOCTb SHEPIMH YRPYTodl BOAMLE
w=pa’e? sin? (ol —kx), <wd=1/;pa’el. 4.3}

@ Trernoctn noroxa sweprim v ‘
BHYecKol BOIHE: PrER (eeX10p Ymopa) mam Gerymed rapmo-

=wy, <P=71patady. 4.3¢)
B ofmem cayuae an npoponbHEX Boan:
= gu, 4 #4.3x)

rAe o manpamenne (o= E-0%/0x), u—cxo
~—CKOpOCTh YaCTHIL CPERHL
@ Ypaenesne cromuelt FapMOHKEUCCKOR BOARR: pem

E=a cos kx. cos ail. 4.39)
@ Arycrnuecknit sddexr Honnepa:
V=% (U Upp) (U~ Vyex)e 4.3u)
@ Yposenu rpomrect spyka (B Gessx):
L=lg (I}1,). ¢.3n)

@ CB33b MeMAy HRTEHCHBHOCTH
te I seyxosoft Bouinbl ;
KONECARHS fapienns (Ap)y: e ¥ el

1= (Ap)mi2po, ‘ 4.35)

4.169. 3a cKOBLKO BpemenH

‘ SByKoEHe KoaeGaHus npofizyr
paccrositiue / MexAy Toukamu I u 2, ecau Temnepatypa négia
MEKAY HUMH MeHfieTcs JuHelno or Ty ao T,? Cxopocts asyKa
B Bosayxe v=al/ T, Ije & — nocrosuHas. '
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4.170. Tlaockas rapMoHHuecKad BoOnHA C gacroroft ® pac-
ppOCTPARSETCH CO CKOPOCTHIO U B HanpaBAeHHH, COCTaBIISTIOMEM
s @, P, ¥ € OCAME X, ¥, Z. Hafitu passocTb a3 KojeSaHUH
B TOUKAX CDEAbl C KOOPAMHATAMH Xy, ffy, 2y H Xgy Y, Za-
" 4.171. Haittu BossoBoi BekT0p k H CKOpOCTh U BOJIHHL,
pmeiomedl BHA §=acos (ot—ox—By—y2).

4.172. Tlnockana BoJHA C WACTOTOH ® PacmpOCTPAHACTCA
Tag, 4TO Hekoropas $asa KoneGauuil nepeMemaercs BAOJb
ocell X, Y, 2 CO CKOPOCTSIMU COOTBETCTBEHHO Uy, Uy, v;. Haiitn
poNHOBO# BexTOp K, ecnH OpThl oceif KOODJAHHAT €, €y, €,

3ajaHul.

4.173. B cpese K pacmpocTpaHsierca ynpyrad miIocKasn
posna E=a cos {wl—kx). HaiiTu ypasHeHune STOI BOJIHH B CHCTe-
me orcuera K’, ABWXymelca B AC/MOMKHTENbHOM HAmMpPaB/ICeHHHA
OCH X C TOCTOSTHHOH CKOpOCTbI0 V 1O OTHOIICHHMIO K CPEAS K.

4.174. Tlokasatb, 9T0 JMOGas Audipepentppyeman PyHKUHA
pura f(i-@x), rae o — OOCTOAHHAHA, SBAACTCA pEUICHHEM
BOMHOBOrO ypabuenusi. Kakop (u3HYeCKUl CMbICA NOCTOAH-
Holt a?

4.175. TIpojoseHan yupyras BOAHA PacnpoCTPAHAETCH B
[OJIOKUTEALHOM HAUpPABJIEHHH OCH X B CTEPXKHE C MJAOT-
nocteio p=4,0 I/cM® H MOXYJAeM Oura E=100 I'Mla. Hafita
NPOEKUHMIO CKOPOCTH U, UACTHIL CPENibl B TOUKAX, IAS OTHOCH-
renbuas Jedopmauust crepxus e=0,010.

4.176. YpasmeHHe NJIOCKOH 3BYKOBOH BOJIHbI HMEET BHIL
£=60 cos (1800f—5,3x), tae § — B MKM, { — B CEKyHAaX, X —
B MeTpax. ,

Hafru: :

a) OTHOWFCHVE AMITHTY B! CMEIUEHH S YACTHIL CPRABI K AnuHe
BOJIHBI;

6) amnanTyay KoseGanuii CKOPOCTH HACTHIL CPEIH H ee oT-
HOWIeHHe K CKODOCTH PAacOpOCTPAHEHHS BOJHBI ,

B) aMOANTYRY KoueGaHHi oTHOCUTeNabHOH JAehopMaliun
cpesibl H €e CBR3b C aMIHTYROf KoJeGarHH CKOPOCTH HacTHU
cpensi. ‘

4.177. B omHOpoRHOW ynpyrofi cpeie pacnpocTpaHsiercs
;mocxaa poaHa E=a cos(wf—kx). Mao6pasuTe AaA MOMEHTA

=0: ’
- a) rpabuKH 3aBHCHMOCTeA OT X BEJHYHH t, ot/o¢t u d%/ox;

6) HanpasieHM€ CKOPOCTH WaCTHIl CPEjH B TOUKaxX, rie
£=0, ecanm BoJHA NPONOJBHAS, NONEpEUHasd,

'B) npuMmepHuii rpadHK pacupeneJeHHA TIJIOTHOCTH CPeAH
¢ (x) AnS MpONONLHOM BOJHBL

4.178. B oenuoponuoil cpelie pacnpocTpansercs naocKasd
ynpyras BoHa Buua E=ae~V* cos(wi—kx), TAC &, ¥, 0 H & —
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nocrosnueie. Haitu pasnocts das xonebanmiy ‘B.TOYKAX, rge
AMIVIHTY Il CMEUEHH S YaCTHIL CPeAbl OTJIHYAIOTCA APYT OT Apy-
ra Ha n=1,0%, ecan y=0,42 M~ u anmHa BonHE A=50 cM,

4.179. Haiitu PafnyC-BEeKTOp, XaPAKTEPH3YIOIHKH MOJOKe-
HHE TOYEYHOTO MCTOYHHKA ChepHYECKHX BOJIH, €CJIH H3BECTHO,
YTO STOT HCTOUHHK HaXOAMTCA Ha NPAMOMH MEXAY TOUKAMH C pa-
AHYC-BEKTODAMH Ty H Fj, B KOTODBIX AMIUIHTYAB KONEGaHHH
UacTHIL Cpefbl PABHH @, H @y. 3aTyXaHHe BOJHEL npeHebpexnmo
Mano, cpeia onHOpOAHas!.

4.180. ToueuHbift H3OTPONHBIA HCTOUHHK HCITYCKaeT 3BYKO-

Bhie kosie6anus ¢ gactoroi v=1,45 kI'y. Ha PACCTOSIHHY ro==

=5,0 M OT HCTOYHHKA aMIVIHTYAA CMelleHHs YacTHI{ Cpefnl
@,=50 MM, 2 B Touke A, HAXORSAEACH HA PACCTOAHMH r=
=10,0 M OT HCTOUHMKa, aMIINTYIa cMemeBus B 1=3,0 pasa
Menble a,. Haiitn:

a) KOpHIMEHT SaTYyXaHHA BOMHBL ™

tjq) aMIVIHTYZly Ko/ieGaHHf CKOPOCTH uacTuiy CpeAN B TOY-
Ke A.

4.181. B ynpyroi oasopoxHof Cpefie pacHpocTpaHAIoTCH
ABE NJIOCKHE BOJHbI, OXHA BIOJb OCH X, APYrast BXOJb OCH I’H
&1 =a cos (of—kx), E:=acos(wi—ky). Haiitu XAapaKTep nBu-
HCHHS HacTHL CPefHl B IINIOCKOCTH XY, €cyiM 06e BOJHBIC

a) momepeyHHe M HanpaB/ieHHe KoeGaHMi ONHHAKOBO;

6) ‘npoxonbHLe.

4.182. B cpene pacnpoctpauserca He3atyXxarouias naockasn
FapMonuveckan ponna. Haiitn cpenmioio oGremuyio nnornocts
NOJIHOHA SHEprH#H KosieGanuf (w), ecin B Mool Touke Ccpenn
061beMHaA NJIOTHOCTh SHEPTHH paBHa Wo' YEPE3 OAHY ILECTYIO
nepHOja Koae6aHMi mOCAe NPOXOMKACHUA MaKCHMyMa cMe-
HeHHs1.

4.183. TouewHnft MSOTPONHLI HCTOYHHK 3BYK& HaXORHTCA
Ha NEpNEHAHKYAAPE K MIOCKOCTH KOAbLA, MPOXONSILEM yepes
ero uentp O. PaccrosHue Mexay Toukoli O u HCTOUHHKOM
{=1,00 M, panuyc xoavua R=0,50 M. Haiitn €pefHHd NoTOK
SHEpriH Hepes IJoIMalb, OrPAHHYEHHYIO KOJIBLOM, €CJH B TOY-
Ke O HHTEHCHBHOCTb 3ByKa /4==30 MXBT/M2. 3aryxauue BoJiH
npeHeGpeXuMo MaJio. '

4.184, Haorponuuifi ToyeuHwI HCTOYHHMK, 3BYKOBasi MOIN-
HOCTb KoToporo P=0,10 Br, naxonutcs B HEeHTpe Kpyrioro
NONIOr0 uuanHApa paguyca R=1,0 M M BhicotH A=2,0 M.
Ionaras, yro cTenku IHIHHADPA NOJHOCTLIO NOIJIO{IOT 3BYK,
HalATH cpeAnni NOTOK SHEPTHH, NARAIOWHMI HA Gokosyio nosepx-
HOCTb UHJHHEAPA,

4.185. lBa TOYEUHBIX CHHAIHHX MCTOYHHKA 3Byka Am B
HMCIOT OIHHAKOBYIO MOLIHOCTb M HAXOASTCH Ha paccTosuug 2/
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or apyra. Hac nnrepecyer cpegHas N0 BpeMEHH o@eagt&a
nﬂoiHOCTb '3BYKOBOH 3HEpruy /(lul:g) B T(();;I:)élll); mr‘xe%m:a{gges 0.
A H O
nepnexmmi)_/_ﬂ:g;gi g olmigei?xlmm pacﬂgﬂ_nnu X, OT ToukH O
cepezlmfr}(’:ﬂ Touka P npsmoii GO', B Kotopoit (w) HMeeT MaK-
Haxoméﬂoe 3uayenue? Iloryioumenue npeneGpexuMo Mano.
C“M: 1;86 TIpennosioKHM, YTO 3BYK, H3JaBaeMbiii TOUCYHLIM
“cw:mm;om, pacrpocTpaHsercs B H30TePMHUECKOH ;::gg(bﬁg;:
aa HAXONUTCH B OLHOPOAHOM MOJe THAMKECTH. p .
Ko tochepnt T, MonsipHas Macca BO3/lyXa M, ycxopeHHe cBO
. Z:gro nanenﬂ;l g. Haiith 3aKoH H3MeHeHHs aMIHTYJb CMe-
gﬁma @ 3BYKOBOH BOJHEI B BePTHKAJbHOM xzanpigfrx:}{gru noc’l:
ACCTOSIHMS r IO HCTOYHHMKA 3BYyKa. Ha xaxonotgbax
TOYHHKA 3Ta AMIIATYAA OKAXKeTC MHHUMAJIbH P 2 Viosa
4.187. Hcxona u3 obinero Bblpé:g@:;l:e xz{[g:ﬂag:;gpa YMoaa;
i 0 BpeMEHH 3HaAYeH
;({]m;rgacgggﬂfe }L:llﬁ c?renyxomﬂx IUVIOCKHX YIPYTHX BOJH B cpefe
c%ﬁﬁemnqﬁ NJOTHOCTHIO P!
a) E=a cosgmt—-—kx);
=q cos kx+cos of;
3 ERE T ey
==q cos {(0l—kx . . ; )
2).138. aB yépyroﬁ O/IHOPOAHON cpene ¢ nndmf)cg;:g‘ ‘L ;c;fb
NPOCTPAHSAIOTCH na;a nggcxneyg:;g;:&;ugc :O;Hb:-_—.a i
= Wl—rX}), N ’
gc_;;y;);, Ig-llaﬁgnc ocspfezmee 3H8‘!2HHC MOJLy/iIsi BEKTOpa YMOBa B TOY-
TH Y=
Kax'&.nl%%c.xgconugponﬂoﬁ ynpyro# cpeie ycraﬂoama;::. nJocKas
cTosuasi BoJHA BHAa E=acos kx:-cos of. l/lao6ps:§1/4ax.n —
a) rpadHKH 3aBHCHMOCTEH OT X BEUUYHH 13 ;l« '
Th {=0 u ¢=T/2, rne T — nepHoi xoneGanu#; & A
6) rpabukH pAacTpeneeHus mxomo;mt _fg%m P
IPOJIO/ILHLIX KoJe6aHii B MOMEHThL t-—-—% | a;nu b et 8 Ho-
B) rpaduK pacnpejeseHHsi CKOpPOCTeH 1 AL CPEMLL b e
MenT {=T/4; yKas3aTh HanpapieHHA (:Kopoc'remﬂH ;
B Ny4YHOCTAX A/ NMPOJONBHEIX M NONepedHsIX ' craHOBH-
4.190. B onsoponHoli cpeje ¢ mmnocr’t:? cgs (3; aonA-
JNach NpPOAO/BHAR CTOSYAA BOJAHA E--:—acos X .
BHpameHHs Aas oGpeMHON mxomocm.t .
a) noreﬂunanm;)ﬁ sue;:{l;{m; uz; (x, 8);
6) KUHeTHueCKOH 3Hepruu wy(x, ). .
HBOgPQSHTb rpagrKy pacnpeie/eHHs oérbeucgg:m;ﬁzr;osiz ‘
NOJIHOH 3HEPTHH @ B Npefenax Mexny AByMd COCRARHMH Yoo,
MH cMemieHMA B MOMeHTH !=0 H {=T/4, rie P
AebaHui. T ,
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4.191. Cranbnas crpyna aamnmt (=110 oM n Ruamerpa
d=1,0 MM HaTAHYTa MEXIY NOMIOCAMK snekTpomaruura. Ilpr
BPeNYCKaHWH RO CTPYHE HEPEMEHHOTO TOKa 9acToThl v=50 I'y
Ha Helt ycTaHOBHJOCh ) =5 nonysous. Haiiru CHAY HaTMERHR
CTPYHHL

4.192. Craavnas crpysa anumpl [=100 oM u nuam

d=0,50 MM naer ocHoBHOH TOM wacToTH v=256 Tu. Hatity

CHAY €€ HaTAMEHUR.

4.193. Ha crpywe aamubt 120 cM o6pasoBanach crosuan A

BOAHA, NpHYEM BCE TOYKH CTPpYHHL € &IHJIHT}’}IOQ CMCICHR R

3,5 MM oTcTosT ApYT oT Apyra Ha 15,0 cm. Halith MakcuManp-

HYIC aMIIMTYRY cueliennst. Kakomy oSeproHy cooTBercTByigr
3TH Konebanus?

4.164. HafiTH OTHOWENHE YACTOT OCHOBHOIO TOHA ABYX

OARMAKOBHX CTPYH NOC/€ TOrO, KaK OAHY H3 HHX YNpyro pac-

TARYAH Ha W,=2,0 %, a Apyryo Ba 1,=4,0 %.

4.195. Kak 1 BO CKOLKO pa3 H3MEHHTCA YacToTa OCHOBHOI'Q

TOHA HaTAHYTOH CTPYHHL, €C/IH €€ JHEY YMEHLWMTL Ra 35 %,
a cuay Harsikenusi F yBennunth Ha 70 %7

4.196. lns ocnpenenenns CKOPOCTH 3BYKa B BO3AYXE HCHOJL-
30Banu TpyGy ¢ AOpHIHEM M 3BYKOBO# MeMGpanoil, 3aKpLIBAIO-
mel ofuH U3 ee Topuos. Haiftn ckopocts 3syka, ecan paccros-
HHE MEXKIYy COCCANHMHA NOJOMEHHAMH NODHIHA, IPH KOTOPHX
Ha0MOA3/ICA PE30OHAHC HAa 9acToTe v==2,00 kl'n, cocramnmer
=85 cm. -

4.197. HaliTH uHC/I0 BOIMOMHMX COGCTBENHHIX KovieOammk
cron6a Bo3fyXa B TpyGe, HacTOTH HOTOPHIX MEHBIe vg==
=1250 ['n, ecan:

a) Tpy6a 3aKpHITA ¢ GEHOIO KOHIZ;

6) TpyGa oTKpHTa ¢ 060MX KOHOOB.

Hauna 1py6et {=85 cM. Crepocts apyka v=340 m/c. Canrarp,
¥TO OTKPLITHIE KOKIE TPYOhl ABASIOTCH HYYROCTSIME CMEUICHMS .

4.198. Memmiit crepxens AnnEn =550 cm 32Kpenjen B ce-
peaune. HaiiTH uMCNO NPOJCABHEIX COGCTEBEHHHIX KoaeGauuil
€ro B Auanasone gacror or 20 ro 50 kI'm. Kakosw ux ua-
CTOThI?

4.189. Crpyna macchl m 3akpennena ¢ o6oBx KoRNos. B neil
BO3OYAHAH Kosie6aHMA OCHOBHONO TOHa © Kpyropoil uacroroii
® H MaKCHMaZbLHON AMIUIMTYAOR CMEWNEHRS 0,,,.. Haitu:

a) Ma3KCHMANBHYIO KHHETHUECKYI) SHEPTHIO CTPYHBI;

- 6) cpeanioo 3a nepuoj KoneGanns KHHETHIECKYI0 SHEPIHIO

CTPYHEL
 4.200. B ogHOPORHOM CTEpIKHE, NAOMALL CCUEHHS Kotoporo
S M RJOTHOCTB P, YCTAHOBHAACh CToSAuas BOHA E=asinkxx
Xcos wt. Haltti nonnyio Mexannueckyio SHEPTHIO, 3JAKAKYEH-
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MENIY CeYeRHAMH, KOTOpHiEe NPOXOAAT yepes CoOCEAHHE
m .

eRHA, _
y3JIZI2(61\;em Jloxomorus, IBHIKYIHicA CO cxopocrbmHagT -

0 Ew/d, A3eT [YJAOK AJWT&JIBHOCTEIO Aty;=5,0 c. o
=12 nmhre'nsuocrb ryaka AN HENOJBHIKHOrO OTHOCHTEJéb

ongﬁa JOpOrH HaGalojaTenst, €CAH JIOKOMOTHE! a) npu m;
m:égéﬂ K Hemy; 6) yzansaercs OT Hero. Cropoctb 3ByKa B BO3-
>K I

=330 wsc.
,u.yx: ;025 3pykosas BOMHA pacnpocrpaﬂxegar;om%xng

| HY OCH X.

OICHKHTEABHEOM HAUPABAEH 0
vgﬁ}élyma wabaofarens | © 2 co CKOPOCTAMH U, uﬁv,. ?Taé:;u
(n)'rﬂ(;IHEHHe yacror, KoTophle 3aduKCUpYiOT Ha mo,z; .
m,/a}.%& Hetoudug  3BYKOBHIX KosieGaHu# 4acTOTH oc:?!;
——1060 Tu ABiKeTcs N0 HOPMAIH K CTEHKE CO CKOp Tel0
;’0 17 m/c. Ha stoil ke HOpMaJ/in pacHOJOKEHB! Aaab:MB
,uamémﬂx upuemanka fI; u {7, npnieM nocnenose;;enmmr

ACTIONOMKEHHR STHX NPDHEMHHKOB H HCTOYHHKA a ye1.'
% U — f1y — creixa. Kaxoil NpHEMHHK pemcgfo pM/C
Gxiexmﬂ H kaxomsa ux zacrora? CkopocTs 3BYKa U= o xo;

4.204. Henoasmxuuil nabjionareib Bo_cnpuaédolv;?);; 2 ipn-

° KaMepToHOB, OAUH H3
pple KoaebaHus OT ABYX € o T

aKOH e CKOPOCTbio YA .
Gauxaercs, a Apyro# ¢ T B o
aresn aT GHeHHS € 9acTOTOH y
5TOM HaOMOA b CJILILI o v
HaiiTd CKOpPOCTh KaXJOTO KameproHa, €Ci s
kosieGanuili v,=680 TI'm H cCcKOpoCTb 3ByKa

= ‘c. ~ )
° 3430; ' Ha ocH x HAXOLATCS npueMHm;/I H x«xcmtumoxi3 :;Ligce)r

Koue % i v;=2000 I'n. McTouHuk ¢
BLIX KOJieOaHHH C YacTOTOH Vo y K conepuiaet

1 BJOJb 3TOH OCH C KpPY
rapMonuyeckne kone6aHH . O .

% ¥ g== K KaxoM 3HadeHH

% o H amnaTyoit a=50 cm. Tp
ga)\ YacTOTHOrO HETEDPBaja, BOCHpHHHMAEMOro ﬁenmﬁm;gmg
npHeMHKHKOM, OYJAET CocTasifTh Av==200 T'u? Cropoc YK
-0=340 m/c. : . _

-~ 4.206. HMcrounHK 3BYXOBHX Ko.neﬁaumg’ c qamcg‘oﬁg;;m
=1700 'y H WPHEMHHK HAXORATCHA B OAHOH 'roqxe.c  omer
#=0 WCTOUHHK HAYHHAET YIAJIAThCA OT NPHEMHHKA C noctoR
HuM yckopenneM a=10,0 M/cs. Cqm”aﬁ CKOPOCTh yﬂx =
=340 M/c, HAHTH IACTOTY KosieGaHui, nocnpngﬂx::rﬁa g
noABHKHLIM. NpHeMHUKOM depes {=10,0 ¢ mocn
‘JeliHs HCTOUHHKA.

4.207. HcrounHK SByKa, cOOCTBeHHas dacTora ;{:;;%ogﬁ
vo==1,8 kI'1, ABHIKETCS pPaBAOMEPHO MO npﬁ(h:aon, o'rcrb omelt ot
HenoaBHXxHOro wabaniareis Ha I_=250 Mﬁ ;op.p@

Ka cocrasiasger 7=0,80 cKOpoCTH 3ByKa. IlaHTH: e




a) uacToTy 3BYKa, BOCHPHHHMAEMYIO HAGJIONATENEM B Mo-
MEHT, KOT/lA MCTOYHHK OKaXKEeTCA HalPOTHB Hero;

6) paccTrosiHHe MEXAY HCTOYHHKOM H HabnofareneM B Mo-
MEHT, KOrla BOCHDHHHMMaeMast KabylofaTeNeM YacToTa v==v,,

4.208. HenoapuikHLI HCTOUHMEK HCyCKaeT MOHOXpPOMAaTH-

ueckni 3BYK. K HeMmy npu6nuxaercss cremka co CKOPOCThIQ

u=33 cM/c. CKOpOCTb pacmpocTpaHenua sByka B cpene v==

== 330 M/c. Kak H Ha ckonbko NPOLEHTOB H3MEHACTCA JIHHA BOJI~ -

HH SBYKa NpH OTPaXKeHHH OT CTEHKH?P

4.209. Ha ozxnoit ¥ Toit xe HOpDMaNu K CTeHKe HaxonsTes 5.
HCTOYHHK $SBYKOBRIX KONeGaHMH € 4acToTol wvy=1700 I'm n

npueMHHK. HCTOMHMK H npueMHHK HEMOABMIKHEIL, a CTEHKaA
YAAJIACTCA OT HCTOYHMKA €O CKOpOCThio u=6,0 cm/c. Haiitn
4acToTy GHeHHH, KOTOpyio Gyner PerHcTpHpOBaTh NpPHEMHHK.
CkopocTs 3Byka v=340 Mm/c.

4.210. Haiitn kosdpunment 3aTyXaHhHs y 3BYKOBOH BOJIHHI,
€CAH Ha PACCTOAHMAX ;=10 M H 73==20 M or TOYEYHOTO' H30-
TPOTMHOTO HCTOYHHKA 3BYKa 3HAYEHHH HHTEHCHBHOCTH 3BYKO-
BOA BOJIHBI OT/IHYAIOTCA APYT OT Apyra B =45 pasa.

4.211. Tnockan sByKoBas BoJHA PacrpocTpanseTcs BAOAL
ocH x. Koadxpuument saryxanns sonnet 9=0,0280 M~1. B 1ou-
Ke x=0 yposenb rpomkocrs L=60 aB. Hafita:

a) ypoOBEeHb TPOMKOCTH B TOUKe KOOpAHHATOH x==50 M;

6) KOOpAHHATY X TOUKH, B KOTOPO# 3BYK yXe He cibien.

4.212. Ha paccrosinuu 79=20,0 M OT ToueuHoro H30TPONHOrO
HCTOUHHKA 3BYKa ypoBeHb IpoMKocTH L,=80,0 zb. Ipexne6pe-
ras 3aTyXaHHeM BOJIHBI, HafiTH:

a) ypoBeHb IDOMKOCTH Ha PacCTOSHHH r==10,0 M or ucroy-
HHKa;

6) paccrosiHne Or MCTOUHNKA, Ha KOTOPOM 3BYK He CJIbiiLeH.

4.213. HaGmoparens |, HaxoNfiMACH HA PACCTOSHWH

73=5,0 M OT 3ByYalier0 KaMEPTOHA, OTMETHA wucyesroBeHHe B

3ByKa Ha 1==19 c nosxe, yem HaGumonarenn 2, Haxonsmufics
Ha paccTosiHMu ry=50 M or Kameprona. Cuuras saTyXanHe
3BYKOBBIX BOJIH B BO3LyXe NPeHeGPEKHMO MahiM H CKOpOCTh
38yka v=340 M/c, HaliTH Ko3(pQUUHERT 3aTyxanus B xamep-
TOHa, . , L
. 4.214. B cpene ¢ naorxocTsiO p pacnpocrpaHsiercst nJaocKan
TIPONONIbHAA FapMOHHYECKas BOAHA. CKOPOCTh BOMHAI paBHa v,
Cunras usMeHeHHe NJIOTHOCTH cpeant NpH NPOXOKACHHH BOJIHE!
Ap<p, nokasarn, yro: ‘ : S
a) mpupaieHue JaBIeHMS B cpefe Ap=—pv?(0t/dx), rne
0%/dx — otHoCHTeNbHA NedopMaums; o
6) MHTEHCHBHOCTb BONHH Onpejeasiercs dopmynoit (4.3x).
4.215. Ha nyms naockofi 3BykoBo# BOMHBI, pacnpocrpa-
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' =50 cM.
giomeiicA B BOSAYyXe, HaXOAuTCs L&D pa;mycﬁaslir_ us()amn-
p fi A==5,0 cM, yacTora v==0, ,
3BYKORBOS BOJHLI 5, , = un-
m;z xo&eﬁaﬂﬂﬁ JaBnenus B Boanyxe (Ap),=3,5 thgsmeﬁ
ng{;mﬁ 3a nepHoj KoaeGaHHR TOTOK 3HEPrHy, I
cp
epXHOCTh lIapa. 3 ]
Ha 2(;8163 Touka A HaXOAWTCH HA PACCTOAHUH r-l,5_ }\éo(())'l‘ ;:)1
qeqH'OI‘O H30TPONHOIO HCTOYHHKA %y%aggacégmn;;{eﬁpemé
0CT oynuka P=0, .
vKOBas MOMHOCTB HCT i
E:quxauneM EOMH M CYHTAst CKOPOCTh 3BYKa B BOSAyXe U
=340 M/c, HaitTH ANA TOUKH A: A - ea OTHOWEHHE
a) aMILIMTYRy KoseGaHui NaBAGHHS (AP)m
€BUI0 BO3AYXa; -
® ng;mamnnmyny K(’meéaﬂuﬁ 9acTHIL Cpenbl; CPaBHHTH ee'

i BOJIHB 3BYKa.
¢ xiu;lol Ha paccrgamm r=100 M OT TOYEYHOr0 H3OTPONHOrO

In ypopenn rpomkocTd L==
yHHKa 3Byka uacrorst 200
u:gg 2B. Hopzr CHBIUMMOCTH HA HTOH 4acToTe COOTBETCTBYET

/m®. KosdpdunueHt 3atyxa-
richBHOCTH sByKa /=0,10 EBT_ 3 -
gﬁzesnyxonoﬁ BoaHH ¥=5,0 1074 M~*, HaiiTH 3ByKOBYIO qu

HOCTh HMCTOYHHEKAE.

4.4, dnextpoMarnutunie sonnnl, Hanyuenne

@ ©azoBasn CKODOCTh S/IEKTPOMATHHTHOR BONHEX

v=c/V &p, rze c=1/V Eopo. (4.42)
@ B Gerymefl oAeHTPOMATEHTHOH Boame: )
EY SomH Viir. (449

© Iins nriockofl 5/eKTPOMATHRTHOA BOJHM B BaKyyMe:

— 03B, /0t =GE/3x, &g OEy/0t =— aB',/ax. (4.41)

@ Ofnemnan NAOTHOCTh SHEPTUH SJIEKTPOMATRHTHOIO nona: .
w=ED/2{-BH/2, . r)
@ [la0THOCTEL IOTOKA SJIEKTPOMA THHTHON 9HOPTHU—BEKTOP ﬂoﬁmuu:a.
S=[EH]. ‘ “. 10

@ OcnoBHHE ypaBHERHA nnyxnpcaonﬂoﬁ m:;;uu: - ‘

o % Vel (4.4¢)
w0 mT T Mw «

rne Ci n Lj—eMKOCTb H HHAYKTHBHOCTb ERHHELN JJIMHM JHHHM. Ee
JOVIHORBOE CONpOTHBACHHBE p=»Vm .
- @ Aunng:yna SVICKTPOMaTHHTHOR  BOAHM, HaJNy%aeMol RamOTEM, B

n?nuggoﬁ 8ore: By (1) sin B, N o (4.4%)

a7




TAe r-—paceroduue or gumoas, &—yron MEXKAY PANUYC-BeKTODOM ¢ g
OCBIO JIHNOAA., ' :

& MowrocTn M3AYUEHHA AMNOAS c SACKTPHUCCKEM MOMEHTOM p (f)
# 6apafa ¢, NBHKYIETOCH C YCKODeHHEM a:

1 %° 1 2%2 e
SRl pepadinr-yr o T ee— ° 43) -
P Ty 35 T ney 36 (4.43)

4.218. 3neKkTpOMAarHHTHAA BOJIHA C YACTOTOH v=3,0 Mg
NI8DEXONUT M3 BAKYYMa B HEMAarHUTHYIO CPeAy ¢ AHI/EKTPHYE-

CKO!l NpOHHNaeMOCThio e=4,0, Haiirtu npHupatieHye ee AauHL
BOJIHBL,

4.219. [lnocKas 31eKTPOMarHHTHAS BOJIHA NAJAET HOpMA/IbL-
HO #a NOBEPXHOCTE IIOCKONAPANNENBHOTO CJIOF TOJUIHHBL
M3 HEMArHHTHOTO BEINECTBA, AUINEKTPHUECKAS MPOHHLAEMOCTE 1§

KOTOPOr0 SKCNOHEHIHAJABHO Najfaer oT 3HaueHud e, Ha nepes-

Hell NOBEPXHOCTH [0 €, Ha 3a1Hel. Haiitn epems pacnpocrpase- ™

HHA JAHHOH (pa3el BOMHEI 4Epes STOT cJIoi. :

4.220. [Incckas 31eKTPOMArHHTHAS BOJIHA C WACTOTOR v=
=10 MIm pacnpocrpansietcs B cnado NpoBOAsAIGEeH cpene
C YAEbHOH NPOROAHMOCTBIO 0=10 MCMm/M H JHIJIEKTPHYECKOH
DIpoHHUAEMOCThIO e==9, Haiitu oTHOweHne aMnautyx naorHo-
CTeHl TOKOB NPOBOAMMOCTH H CMELICHMS,

4.221. [1nockas 3M€KTpOMArHUTHAS BOMHA E=E, cos(0f—
—kr) pacnpoctpausierca B Bakyyme. Canras BexTopul E, u k
H3BECTHLIMH, HaliTH BekTop H Kak ¢yHKumO Bpemenu £ B Touke
€ pajuyc-BeKTopoM r=0, ’

4.222. B Bakyyme pacnpocTpansaercs II0CKas 3JeKTpo-
MariutHad BomHa E=e, E, cos(wf—kx), rhe e, — opT och g,
E,=160 B/m, k=0,51 m~i, Hapitu BexTop H B Touke ¢ Koop-
AuHaTolt x=7,7 M B MOMeHT: '

a) t=0; 6) t=33 Hc.

4.223. Hcxons W3 ypasHenuit Makceenna, nokasars, yro
AJIsl TUIOCKOH 3/IEKTPOMATHHTHOM BOJIHBI, PACIPOCTpaHsiomes-
€4 B BaKyyMe B HampaB/JeHWH OCH X, CIPABENIHBLl COOTHOIIE-
nus (4.48).

4.224. Haiitu cpeannii sextop INofintuura (S) ¥ miocKo#
SJAeKTpoMarnutHoii  Boanel E=E, cos(of—kr), ecan BOJIHA
pacmpocTpaHseTcs B BaKyywme. : '

4.225. B Bakyyme pacnpoctpansercs miockas 3JIeRTpOMAr-
HHTHas BOJIHA, 4YacToTa KoTopoi v==100 MIu u aMIIHTYAa
SJIEKTPHUECKOH cocTapnsomell E,=50 MB/M. Haiitu cpelnne
8a nepHoA KoieGaHHSI 3HAUCHHA:

a) MOAYJI1 IJIOTHOCTH TOKA CMeIIeHHSI; . =

6) MIOTHOCTH MOTOKA SHEpPruH. .
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4.226. B BakyyMe pacnpocTpaHsercs njockas saempo;\a:l:‘;
.aﬂ BOJMHA H4acToTHl ®©, AAs KO'_ropoﬁ c”penuee 3Hau me
:?,erﬂuocm noroka sHeprun pasHo (S). H;wm "ZMHJ!HTyR
a CMEIICHRA B 3TOH BOJHE.
SHaZe;;;. nﬁno’lrag?(iglmgo:gonb uécn X pacnpocTparsioTcs ABe
oc;me OEMHAKOBO MO/IAPH30BAHALIE ACKTPOMATHHTHLIE BOJ-
f;;', 3JIEKTPHYECKHE COCTAaBJIAICILEE KOTOPLIX HAMEHAKTCH N0
1

3aKORY
‘ E, = Eq cos (@l —kx) n E;=E,cos (0! —kx+¢).

HaiiTi cpeinee 3HaueHHe NJOTHOCTH NOTOKA HEPFHA. e
4.228. B paxyywme pacnpocTpaHslioTCs iBe NJAQCKNME %gﬂ :
pOMarBuT Hble BOJHI, OAHA BAOML OCH X, ApYras BAOJL ¥

E,=E, cos (ot —kx), E,=E,cos (ot —ky),

rae BekTop E, HanpapjeH napaaniesibHo OCH 2. Hatiru ggﬁﬁtci::
3HaueHHe NJOTHOCTH MNOTOKa 3SHEprHy B TOUKAX I
—':..229. Ilap pazuyca R=50 cM Kaxomutcs B-4HBM3§HB::T!;;€I
cpefie ¢ RHALEKTPHHECKOH NPOHBUAEMOCTbIO &=4,0. ) fmla
pacnpOCTPaHALTCA NAOCKAA /EKTPOMArHHTHASR Bon::;i H,_:;) e
KoTopoit AR M aMIIHTYa MEKTPHYECKOH cngrn iioueh
E,=200 B/m. Kaxas sneprus nagaer Ha wap 3a bp
= ?
-”1232;(?.&!3 BAKyyM€ B HanpaBlienuH OCH X ycrauosnc.fg:
CTORYas SJEKTPOMarHuTHas BOJHA, 3JEKTpUUuecKas :;m -
asmoman kKoropot E=E,coskx-cos of. Haiitu mar 1 y".
cocraBasiouyio Boann B(x, ). l/lsgépasmb nﬁpnMgpnygaB J?:zo-
BY pacnpelesCHHA SACKTPHYIECKOH H Man;:mo Tco-- e
wax sounnt (E ¥ B) B momentst =0 u {=T/4, rae
KM:.(;.‘?&sHIITHB BaKyyMe BJIo/Ib OCH X YCTaHOBUJIAch CToRuast 311&1;';
pomarnnTHas Bonna E=E, coskx-cos of. Haitrn x=npoexf£6a.
Bektopa TlofiuTHRra S, (x, 7) ¥ €e cpeaHee 3a nepHoA Ko/
Hﬂﬁ«i.s;?;eﬁljl%cxnﬁ BOILYWHEIH KOHASHCATOD, oémanxuﬂrg:":‘;
B D R nirencwy  nanpawemo dacton
i x
:)=??)%%M§§§O¥1);m§4ﬂd¥uomeme aMIIUTY AHBIX 3Haqer;ﬁn z;ﬁa;-
HNTHOH M SJEKTPHYECKON 3Hepruft BHYTpH KOHJEHCAT 0;)):;
4.233. Tlepemennnifi CHHYCOHAANBHEIM TOK HacTOThl S
=1000 c~* reveT NG oOMOTKE HPAMOT0 COJICHOKAA, pajHy

ueHMst Kotoporo R=6,0 cM. HaliTH oTHOWEHYNE aMIVIHTYAHRIX

3RAUeHHH IMEXTPHUECKOH H MAarHHTHOH SHEPrHH BHYTPH coJe-
Houja. '
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4.284. T1noCKHA KOHEEGHCATOP C KPYI/ILIMH napajie/bebiMy
NAacTHHAMH MEANeHHO 3apspkaioT. [lokasare, 4To MOTOK Bex-
Topa [lofinTHHra yepes GOKOBYI NOBEPXHOCTbH KOHJIeHCaTopa
PaBeH NpHPAUIERHIO SHEPrHH KOHACHCATOPA 3a EAMHHUY Bpe-
MeH:. PaccesiiueM nons Ha Kpasx IpH pacuete npeHeGpeyp.

4.235. Ilo npAaMOMYy NpPOBOLHHKY KPYIJIOrO CeYEHHsS Teyer
nocrosiunpli Tok /. Haiitu norox Bekropa IloiiHTHEra wepea
GOKGBYI0 TOBEPXHOCTb YYACTKa AAHHOIO NPOBOAHHKA, HMEio-
WEro conpoTHB/ieHue R.

4.236. HepenaTHBUCTCKHE [POTOHB, YCKOpEeHHHIE pas-
HOCTbi0 noTteHuHanoB U, o6pasyior MydYoK KPYIJIOro CeyeHHs
¢ TokoM /. Halih monysib H Hanpasnenue Bektopa [TofiHTHura
BHE NMyuKa HAa PACCTOSIHHH r OT €ro OCH, _

4.237. Tok, mpoTexaiowuit 1o o6MOTKe AJIHHHOIO RpPSAMOTro
COJIeHOKAR, AROCTATOYHO MENJIeHHO yBenHuuBaior. [lokasars,

' HTO CKOPOCTb BO3DACTaHHS 3SHEPrHK

I @, MATHHTHOLO NOJS B COJEHOHfe Pas-
7 V! Ha noroky sexropa Ioiiutunra yepes

> ~=t, €ero GOKOBYIO MNOBEPXHOCTb.
Prc. 4.40 4.238. Ha puc. 4.40 nokasau
Y4acToK ABYXIPOBOIHOW JIH HUM nepe-
Aa4i NOCTOAHHOTO TOK&, HAMPABJEHHE KOTOPOrO OTMEYeHO
crpenkami. HMed B Buly, 9T0 nOTeHuHan @,>@,, ycTaHo-
BHTb C Nomoueio BekTopa [IoHHTHHra, TAe HaXONUTCHA reHe-
parop Toka (caieBa, cnpasap).

4.239. SHeprua oOT MCTOYHHKA NOCTOSIHHOTO HanpsxeHus
U nepenaerca k notpeSutemo no anuuHOMY NPAMOMY KOaK-
CHa/IbHOMY KaGeJio ¢ NpeHeSPEXHMO MaJlbiM aKTHBHLIM COMpO-
TuBJeHueM. [lorpeGasemprti Tok pasen /. Haittu notok 3Hepruau
Uepes nonepeunoe cevelne Kabens. BHeunas npoeoasman oGo-

Jiouka Kabenst NpennosaraeTcss TOHKOCTEHHOM.

4.240. Tenepatop nepemeHnsoro Hanpsxenus U=U, cos of
NEPE/IaeT SHEPTHIO MNOTPeGHTENI0 NO AJIHHHOMY NPAMOMY KO-
aKCHaNBHOMY Kalemo ¢ npeHeGpeKHMO MaJbiM AKTHBHBIM CO-

nporussenteM. Tok B uenu Mensercs no sakony /=1, cos (of— 1
—@). HaiiTi cpeauuii o BpeMeHH NOTOK SHepruy yepes nonepey- 3
Hoe ceyenne Kabens. Buewnss o6onouka xabess TOHKOCTEHHast, 1

4.241. INoxasarb, YTo Ha rpaHuue pasgena JABYX CpexR Hop-
MajbEbie COCTAaBSIONMe BeKTOPpa [TofHTHHra He TepNAT pasph-
Ba, 7.e. Sln:‘SZn.

4.242. Ucxona H3 OCHOBHBX ypaBHeHu# nayxnpoaoakbﬁ :
AuHnu (4.4e), nokasate, yTo: ,

a) HanpsAXeHHe H TOK PAacnpoCTPaHSiOTCA BHOJb JAMHHH
B BHJE BOJIHEI CO CKOPOCTDIO ,v=_l/ VL,CI;
220-

BOJIHOBOE COTIPOTHBJICHHE JIMHHH o=V L/C,. ,
4.243. BoJjiHOBOE CONPOTHBJICHHE KOZKCHANbLHOFO Ka?le.:m
(6e3 notepb) p=60 OM, MPOCTPAHETBO MEXIY BHQmHHl‘\:‘I H“Boz:;-
eHHMM TPOBOJAHMKAMH 3aII0JHEHO JINB/IEKTPHKOM p -
11aeEMOCTBIO0 e=4,0. Hafitu WHIYKTHBHOCTL H €MKOCTh €HHHI
juHbL Kabens. _ .

4.244. OnpenenuTh BOJHOBOE CONPOTUBJIGHHE P! "

a) IBYXnpoBoaHO# JHHHM Ge3 moTeph, npoBoja Km}))po !
MeIOT PafMyC @ M PAacCTOSHHE MEXLYy OCAMH b, ecim b>a;

6) KOoaKcHaNLHOro Kabevist 6e3 MOTeph, Pajinyc BHYTPEHHEro
[poBOJA KOTOPCIO @ M Btzy-rpennuﬁ panluyc BHEITHETO UHJIHHA-

oro npoBoiHHKka b, cuuras e=|.

pPlq-(;.c2K45. Hapﬁm ¢ NOMOWEBIO yganﬂenﬂﬁ (4.4¢) pacnpenene-
une Toka I (x, ) B ABYXNPOBOAHON JIWHKH, BAONb KOTOPOH ygri-
HOBHJIOCH  PACTpefieJieHne Hanpsikenuit no sakoHy U=
=U,, cos kx-cos @f, €CIi BOJIHOBOE GONPOTHB/ICHHE JIKAHHK PaB-
"o 2:246. Hajith ¢ noMoiupio ypaBHeHuii (4.4€) 3aRoH pachpe-
jenennss aMnantyx Hanpsomenu#t U, (x) m Tokos 1, (x) npu
HaquuuH CcOGCTBEHHHIX KoneGaHuii B JBYXNPOBORAHOA JIMHHH
AuBN [, ¥ KOTOpO#:

a) KOHLEI ¢ O6EHX CTOPOH PasOMKHYTHI;

6) KOHUBI ¢ OGEHX CTOPOH 3aMKHYTHI;

B) JieBbie KOHUBI JIHHUH SAMKHYTEHI, NpaBbie — PasOMKHYTHL

4.247. Haittu gnuny [ BO3AYIIKON JBYXNPOBOAHOM JIHHHH,
KOHLL! KOTOPOH 3aMKHYThI ¢ 06EHX CTOPOH, €C/IH Pe30HaHC B JiH~
HHH HacTynaer npm5 nb%x MOC/IEAOBATEIbHEIX HACTOTaX Vo=
= 1 vy=4 u.

33922%.uﬂ0x;SaTQ, YTO Yy 3aMKHYTON CHCTeMb SapsKEHHBIX
HEPENIATHBHCTCKHX YacTHIL ¢ OAHHAKOBLIM YACHBHEIM 3apsiAoM
IUNOJALHOE H3JIyYeHHe OTCYTCTBYer. ,

4.249. Haiitu cpejHIO0 MOIIHOCTb H3JIYUEHHs 3JIEKTPOHA,
COBEpLIAIOMIEro TapMOHHYECKHE KOJIQP&HHH ¢ aMIIAHTYAOR

=0,10 uM ¥ yacroroft @==6,5.10" c™1.

4,250. HaiiTu MOIHOCTb H3MYUYEHHA HEPeATHBHCTCKON
YACTHLEI C 3aPANOM € M Maccofl m, ABHXYWEACA MO KPyroBo#
op6ure pagnyca R BToJie HENOABUIKHOIO TOYEUHOro 3apsia .

4.251, HepensTHBHCTCKHAI MpPOTOH BJI€TEN MO HOPMAJTH
B NONYNPOCTPAHCTBO C TOMEPEUHHM OLHOPOIHBIM Mammnﬂwg
nosiem, WHAYKuua Koroporo B=1,0 Ta. Haiitn ornowmeny
SHeprum, noTepsAHHON NPOTOHOM HA M3NyuEHHE 32 ;pgr:: )rJ,zy;-‘
HEeHHSA B nose, K €ro neppoHaYajbHOA KHHETHUECKO Pruu.

4.252. HepensTHBHCTCKAs 3apameHHas 4acTHLA ABIKETCH
B nonepeyHoM OHOPOJHOM MATHHTHOM mHoJe ¢ MHAyKupeh B.
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Hatitu sakon y6bBanns (3a cwer uanyuems) KHHETHUECKOf
SHeprHH 4YacTHUH BO BpemeHH. Uepes CKOMBKO BpEMEHH eq
KHHETHYECKAS SHEPIHA YMEHbIIAeTCA B € pas3? Bruucauts arq
Bpems i 3JEKTPOHA H NPOTOHa, ecyd B =10 Tn.

4.253. 3apsmennas YacTHUA ABHIKETCS BROJb OCH § MO 3a-
KOHY y=aC0S ©f, a TouKa HaGmoIeH:s1 P HaXONWTCA Ha OCH x
Ha paccrosuud ! or wactuusl (I>>a). Hadity orHoweHue mior.
HOCTE!l I10TOKa 3JIeKTPOMArHHTHOTO M3ay4YeHus S,/S; B Touke
P B MOMeHTHI, KOTla KOOpIMHATa HacTHUBl §,=0 H y,=q
Briyncsiuts 310 orHOMWeHHE, eci 0 =2,01-10%~* u =500 M.

4.254. B HanpaBneHMM MAaKCHMAaJbHOTO H3/MYYeHHA Ha
paccrosiRHM ro==10 M OT 3/eMEHTapHOrO AuNO/IA (BOHOBas
30H4) AMILIHTYJa HANPSIKEHHOCTH SJCKTPHYECKOTO TOMs
E,=56 B/M. Hajith cpejsee 3HaueHne MAOTHOCTH NOTOKA 3Hep-
THH Ha paccTosiHuy r=20 M OT AUNOAS B HaNpPaB/ICHUH, COCTAB-
sstolem yros 9=30° ¢ ero ocsio.

© 4.255. JnexTpoMarHuTHas BoJiHa, H3JyyaeMas 3JeMeHTAp-
HBIM JIHIIOJIEM, PACHPOCTpaHsieTCss B BaKyyMme Tak, 4TO B BCJ-
HOBO/ 30HE HA Jiydye, NMEPNEHAHKYJAAPHOM K OCH JAMIONS, HA
PacCTOsIHHH r OT HEro, cpefiHee 3HaYEeHHe ILIOTHOCTH [OTOKA
sHepruu pasHO S,. HaiiTi cpexHiolo MOIHOCTS H3MYUeHHS AH-
nonsi. .

4.256. Cpenssis MOWHOCTb, H3JyYaeMmasi 3J€MEHTAPHBIM
AunoneM, paBHa P,. Halith cpennwon 06BeMHYI0 MJIOTHOCTH
SHEPTHH SJEKTPOMATHHTHOIO MOJA B BAKYYME B BOJHOEOH
30He Ha Jiyde, NMEPNEHAHKY/APHOM K OCH AHNO/MSA, HA PACCTOA-
HHY 7 OT Hero.

4.257. TlocTOSHHEI MO MOLY/IO SJEKTPHYECKHH IHIOND
€ MOMEHTOM p BPAIMAIOT C NOCTOAHHONA YIVIOBOH CKOPOCTBHIO ®

- BOKDYT OCH, IepNeHAMKY/AAPHOR K OCH HAHIONS H NPOXOASMmEH

uepes ero cepeiuHy. HaliTH MOB{HOCTL H3JYYEHHA Takoro XH-
neJis. :

4.258. Cuuras, uro yacruna HMeer ¢oOpMYy 1apHKA H NO-
TVIOIIZeT BeCh NMAJAlOWMA HA Hee CBET, HaliTH paluyc YacTHIH,

‘TIPH KOTOPOM TIpaBHTauHOHHOe NpHTskeHMe ee K Connuy 6y-

AET KOMIEHCHDPOBAaThCS! CUMIONA CBETOBOrO AaBJieHHS. MoOLHOCTE
ceetoBoro uaaydenus Contua P=4-10 Br, njaoTHocTb YacTu-
oer p=1,0 r/eme, '

YJyacTh 5

ONTHKA

5.1. ®OTOMETPHN W FEOMETPHUECKAN ONTHKA

@ Kpusas OTHOCHTEeALHO! CIEKTPaJbHON YYBCTBHTENLHOCTH TVasd

V (A) noxasana wa puc. 8.1,

4

1T
X

|

hUL

EET

TETT
1 i
- A=16

mBmjam 1
8 i | dre A=0555nwd

1

00,40 445 050 0% Q60 065
" Puc. 5.1

@ Cuna csera | M OCBEMIEHHOCTD E:
1=d®/dQ, E=d®y,,/dS.

¥

(5.1a)

‘ QOcBeleHH0CTh, Co3jaBaemas TOUCHHHM H3OTPONHHM ACTO%ERKOM!

E=(I{r¥)cos a,

(6.16)

TAE C-—yroJi MEKAY HOPMaJhio K ROBEPXHOCTH B HanpasJienreM Ha

RCTOUHHK,
@ Crerumocts M u spKocTh L:

i®pen ,_ dD
M= L= S s b

@ CsernmocTh AJs JaMGepTOBCKOrO HCTOYHHKA!

M==nL.

(5.1n)

©.11)
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@ Caase wemny npesow
VISIOWHEM YyTiIoM 6 npH3ME ¥ yra
MEHLIIEr0 CPHJIOHOHHS: P YRAOH & ban.

sin [(ce-}-0)/2) = n sin (8/2), B.1n)
FRe n—IMO0KA38TC/1b MPEJOMJICHHA NPHSMEL.
@ Popmyna cdepuyeckoro 3epxaja;

18’ 4+ 1/s=2/R, (5.1e)
T28 R—pamuyc kpuBM3HH gepKaa. |
@ A1 gy 14
p; @
Pl
’
q
77 iz
5!
Puc. 5.2
@ Popmynm pedTprpoBaHHOH ONMTHYecKON cucTeMH (prc. 5.2):
B8 —njs=®, [Is'4Fls=1, ' =ff. (5. 1x)

cuo: CooTHourRHHA Menay (OKYOHBIME PaCCTOAHHAMHE M ONTHuecKoX

=m0, f=—n/®, F[lf=—n'in, G.19)
@ Onrudeckan cuaa chepuyeckod npaaoMasouefi NOBEPXHOCTH:
Q= (n"—n)/R. (.1n)

@ Onraveckan cuna ToH
KOR JMH3W B Cpefie ¢ nokaza
po pe , TeNIeM fpesioM-

@ =(n—no) (/Ry—1/Ry), G.1x)
TA® N—NOKA3aTedb HPENOMJEHHS JIHNSH,
N T4 @ Ontuueckan cuaa  ToacTof

JHE3L TOMUHER d:
@ = G)l -4 0.—— (d/ﬂ) (Dl@g, (5. !JI)

B1a ¢opmyna cnpavemiuBa u pas
CHCTEMH M3 /IBYX TOHKHX JAHH3, MCXK-
Puc. 5.3 Ry KOTODHIMH HaXOAHTCA cpena c
NOKA3aTeNeM NpPEJCMACHHS A1,
@ Caasunie naockocrn N w H' orcrost or eepuink O w O’ nosepx-
HocTel . TOACTOR MuHabt (pHe. 5.8) Ha pacCTORHHUAX:

X={d/n) ®y/®, X’ = {d/n) ©/®. (5.1m)
@ Yeenuuenue OnTHYECKOro nprGopa: Lo
P=tgy'/tg, e (Bow
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cge Y’ B W—YTMIOBHIC PASMEDH NpeiMeTa NpH HaO/IONCHHH Yepes npu-
gop # Gea HerO (3 c1yvae NymH W MHKpPOCKONa Yrona W COOTBETCTBYeT
{aGOACHHIO HA DPACCTOSIHHH HAHJYNINETO SpeHHs ly =25 cwm).

'5.1. HafiTd ¢ nOMOMUIbI0 KPUBOH OTHOCHTENILHOH CNEKTPanb-
yiofi 9yBCTBUTE/IBHOCTH T/1a33 (cM. puc. 5.1):

a) MOTOK 3HEPrHH, COOTBETCTBYIOUMHA CBETOBOMY MOTOKY
g 1,0 v ¢ LauHok BoHb 0,51 1 0,64 MkMm;

6) cBeTOBOM NMOTOK, MPHXOASUUACA HA MHTEDPBAN MJIMH BOMH
or 0,58 1o 0,63 MKM, ecJii COOTBETCTBYIOUIHH MOTOK SHEpruu
®,=4,5 MBr, npuyem nocneAHUEA pacnpesie/ie PaBHOMEPHO
{10 BCEM JUTMHAM BOJIH 3TOTO HHTepBana. CUHTaTh, 4TO B JaHHOM
cnexTpasbHoM HHTepBane GyHKuus V() 3aBHCHT JHHeliHO OT
JVIWHBL BOJTHBL.

5.2. ToueuHHIH M30TPONHbIA HCTOUHHK HCMYCKAeT CBETOBO
notok @ =10 am ¢ fnuuoil BosHbl A=0,59 Mxm. Hafitu amniu-
TyAHbIE S3HAYCHHA HAMPSIKEHHOCTEH S/MEKTPHUYECKOro H Mar-
AUTHOTO MOJIell 3TOr0 CBETOBOrO NOTOKA Ha paccTosHuu r=1,0 M
or ucrounnka. BocnoansoBarhesi puc. 5.1,

5.3. HaiiTi cBeTOBYIO 3HEPruio, KOTOpafA MAJAET Ha MJaHeTy
3a nepuon ee obpawenns Bokpyr ConHua (N0 BLITAHYTOMY 3Ji-
auncy), eciu cserosasi MouHocTb Conxua P, nomab ceyenus
naanHeTst S ¥ B MOMEHT, KOT/a NIIAHeTa HaXOXHTCA Ha MHHHMA/Ib-
HoM paccTosiHHU 7, o CosHua, ee CKOPOCTh PaBHa U,.

5.4, Haiity cpefiHiOl0 OCBEIIEHHOCTb 06Jy4aeMOl yacTH He-
npo3pauHo# cdepsi, ec/iv Ha Hee Nafaer:

a) napa/iesbHbi CBETOBOH NOTOK, CO3ZAICWHI B TOuKe
HOPMANLHOTO MajeHHA ocBemeHHOCTb Eq;

6) cBET OT TOYEYHOro H3OTPONHOTO HCTOUHHMKA, Haxoasuwe-
roca Ha paccrosnud =100 cM or uentpa cepsl; panuyc cpe-
ps R=60 cu u cusa ceera [=36 KA.

5.5. Onpejie/uTh CBETHMOCTb NOBEPXHOCTH, AAPKOCTb KOTO-
pOii 3aBHCHT OT HanpasJenus no 3akony L=L, cos §, rae 3 —
yroa Mexkiy HanpassieHHeM H31y4YeHds U HOPMaJIblo K NoBepXx-
HOCTH.

5.6. Hekoropas cBeTAIaficA MNOBEPXHOCTbL MHOAUHHAETCA
3akony JlamGepra. Ee sipkocts papua L. Haiira:

a) CBETOBOH [IOTOK, M3JyUaeMblil 3/71eMEeHTOM AS 3r0ii no-
BEPXHOCTU BHYTPh KOHYCA, OCb KOTOPOTO HOPMA/bHA K AAHHO-
MY SneMeHTy, eCJM yroa MoJypacTsopa KoHyca pased §;

€) CEeTHMOCTb TAKOrO HCTOYHHKA,

5.7. Hap uentpom Kpyraoro crona pagiyca R=1,0 m noa-
BeltieH HeGosLIION CBETH/ABHHK B BHAE IJIOCKOTO FOPH3CHTAIb-
HOrO pucka muomagbio S=100 cm?®. SIpKOCTL CBETHAbHHMKA HE
3aBuCHT OT Hanpasienus K pasHa L=1,6-10¢ ka/m2. Ha kakoii

8-921 : ’ 2%




1

BBICOTE OT MOBEPXHOCTH CTOJA HAlQ NOMECTHTL CRe
4To0El OCBEWIEHHOCTh NepHPEPHEHMX TOYEK CToua 6
cumannhoii? KakoBa Syger sra ocBemeHHoCTR?

5.8. Ha Bricore fi=1,0 M Baz ueHTpoM Kpyrioro CTona py,
myca R=1,0 M noxeewieH ToueuHmbill HCTOYKUK, CHiia CBerg
KOTOporo [ TaKk 3aBHCHT OT HanpaBAEHHS, YTO OCBELIEH oy,
BCEX TOHEK CTONIA OKaJIBacTCH panxomepholdi. Haitry gy
dynxunn 1(8), rae & — yron mexay nanpasnensem H3JTYYerRg

THJ I;HHK

H BEPTHKAIEIO, 2 TAKKE CBETORON NOTOK, Nalalomil Ha croy
ecn [ (0)=1I,=100 ka. !

5.9. BeprukansHulil 1yY BpOEKTOpa oCBEIN@ET DERTP noTon.
Ka KpYrJiof KOMHaTH paguyca R=2,0 M. [Tpn 3tom na NoToAKe
o6pasyercsi HeGOJIBIION 3afiumMK IMomanwsio S= 100 em?, QOcpe.
menHocTh 3afiunka E=1000 ax. Kosdpuuuenr oTpaenug
noroika ¢=0,80. Halitn nanSospnryro ocpeuwienHocTh CTen,
COSAABAEMYIO CBETOM, OTPAKEHHWM OT notonka. Cuntars, wng
OTP2KCHHE DPOHCXOMMT No 3akony JlamGepra.

5.10. PaBHoMepHO CBETALHACA KyNoJ, HMEIOUMs BHA
nonychepsl, OnNEpaeTcs Ha TOPHAOHTANBHYIO NOBEPXHOCTD,
OupesiennTh OCBRWIEHHOCTh B LEHTPE 3TON LOBEPXHOCTH, ecay
AIPKOCTL KYTOa pasBa L M He 3aBMCHT OT HANpaBieHHS.

5.11. JlamGeproBckHil MCTOUHWK KMeEET BUI GeCKOHEYHOR
UIOCKOCTH. Ero saprocrs paswa L. Haiiti ocsemiensocts
HJCIMAAKH, pPacloNOKEHHON NapalfeNbHo AaHHOMY  HCTow-
HHUKY.

§.12, Hazx cTonom HaXORMTCR CBETHABLHHK — WAOCKHN I'o-
PH3ORTAIbHLIL JUCK pagdyca R=25 cu. Paccrosnye or Hero
A0 nopepxHOCTH crona h=75 cM. OCBEHERHOCTL €TOja NOR
neHrpoM csetuiibhuka Ey=70 ar. Hajith ceetumocts 3voro
HCTOYHMKA, CUHTas €10 NaMOEPTOBCKHM.

8.13. HeGonrmol CBETHABHKK, HMEIOMHMIT BUA paBHOMEDHO
cEeTsumleica chepH pazuyca R==6,0 cM, HaxomurTcs Ha pac-
crosisud h=3,0 M or nona. SIpkocTh CBeTWJILHMKA L=20X
X 10* xu/m? u He 3aBMcHT 0T manpasienus. Hafitu ocseleH-
HOCTb NOJIa HENOCPERCTBEHHO NGA CBETHJILHUKOM.

5.14. 3anucarb B BEKTOPHOM BHIE 3aKOH OTPAMEHHA CBETO-
BOro Jiyda OT 3epKana — uepe3s HanpaeJsiollye opThi € 1 €

-NI3JAICWIET0 ¥ OTPAKEHHOTO NYYEil M OPT n BHeiuHeld HOpMaIH

K NOBEPXHOCTH 3epKana.

5.15. INokasats, 4To JyY cBETa, NOCHEAOBATENLHO oTpasue-
IHACA OT TPeX B3aHMHO NEpIeHAMKYJNAPHBIX IVIOCKHX 3epKal,
H3MEHUT CBOE HANpaBJiE€HHE HA NPAMO NPOTHBONONOMHOE.

5.16. Ilpu xakom swavennu yraa nagenus 9, ayu, orpamen-
BHIH OT NOBEPXHOCTH BOJib!, GYAET NEPNeHAHKYNADPEH K npeaoM-
JICHHOMY Jyuy?
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- erosiuud OT NOBEPXHOCTH - BOAN BUXL

¢ WJICCKOH rpaHduekh

TCA ABS ONTHUSCKHE CPERn!
517, H[N‘tleigrb 8, — UPENENBHNI YTON MANCHHA Jyia,
pasrend: yna}iemfm, PH KOTODOM NPEJIOMJCHHBIA Jy4 Tep
— YO K. oTpaeHHOMy (Upenrnonaraercs, 4r0 Jyd

i
el . 1 1
neﬂnﬂxyﬂgguqecxn Gosee noTHON cpensr). Hailitn mnc/nc'nngx_r:_
mxgsa«renb npeSIOMJICHH A 3THX CPeJl, e/ sin Bynp/sin ¥y =
pplit 110
=n=1,28.

HyI0 CTeKJISH-
- Ta NAJAET HA IVIOCKONAPAILIE/bHYIO CTEKNAH
5.18. /2 qcs:onmnﬂoﬁ d=6,0 cM. Yron nagenus §=60".

o e y CMEUICHHA Jydya, MNPOWERWEro gepes 3Ty

Haitn  BeIHUHH
Maﬂf; yi{a Kpaw GaccefiHa CTOHT UeJIOBEK 1 Habumionaer Ka-
o cauyait Ha aue. TyGuna Gacceitna h. Ha xakom pac
o HO H300pameHHe KamHd,

COCTABASIET C HOPMAJIBLIO K TIOBEPXHOCTH BOABI

MeHb,

ecsid ay4 SPeHHﬂ

T H3Me C MaJIbiM
y 5.20. [TokasaTb, 4TO MpPH TPEJOMJIEHUU B 1P

—1)0
OTKJIOHAETCA Ha yroa ax(n
vasiolHy yraom 9 ayd 7
%:ucumo or yraa TNajeHus, €CHH TOCAEAHHH TaKXe

Maﬂé.m. Jlyd cBeTa NPOXOIHT uepes NpU3MY (i'l npeno&nirouggﬁ
rnoM O W nokasateneM npejomsenus n. 11ycrb % S:Itone
Z'rmoneﬂua ayua. Tloxasare, 9TO TPH CHMMETPHY
nyya uepes npusmy: -
ron o MHHHMANEH;
g; gaasa MeXIy YriaaMd & H 8 onpenensierca Gopmy ol

(5'15)2;2 Jinn HexoTopol CTEKJIAHHOA NPH3MbL YTO HAHMEHb-
1Iero OTKJIOHEHHS AyYa paBeH MPEAOMJSIOMEMY YTy TPHIMEL.

RT3
- Haliti nocjieiHUK.

5.23. Haifrru npesenH, B KOTOPHX MOXeET MEHﬂ;bCﬂ ggg
OTKJIOHeHHA AYyH9a UPH ng)oré%omeuun CTeKAAHHOR MNP
¢ TpenoMAsIONHM yraoM 9=0bU. R

g._24. TpexrpaHnas moprsMa ¢ npenouﬁﬁzomuu3¥§a<;ztal{6;)ﬁ
R2eT yroq HaHMEHBILCTO OTKJIOHEHHSA B BO3NYXE B. e
Yroji HAAMSHBINEro OTKJOHEHHSl AAcT 3Ta npUaMa B e

5.25. Jlya ceera, colepKai(uH ABe Monoxpor.:M e
COCTaBAsOIGME, TIPOXOIHT Hepes TPeXrpanHyn npuzmy s
nomasiomm  yraom 6=60°, Onpefenurs yroi i
00eHMH COCTAB/MIOMMMH JY4a HOCHAE HPH3MEI, €C/IH NOK T
npesomsiernA padA Hux pasiut 1,515 # l}iﬁgﬂn npH3Ma Op
THPOBaHA HA YroJl HAWMEHBIEro OTKJQ .

p5.26. Bbxasgﬂ?inc nomotsio npuenana @epMa 3aKOHL! OTpa-
WEKHA H nNpesOMACHHS CBETAa Ha pslockoft TpaHAnE pasaena
EBYX cpes. )
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5.27. Haiitu nocrpoeHuem: :
a) XON Jy9a mocne OTPAXEHHS B BOTHYTOM H BRITYKJom
cepuueckux sepkanax (puc. 5.4, rge F — dokye, 00 —

. OlITHYecKas OCb);

0 %// ya o o 2 : o’
7) | s)
Puc. 5.4

6) nonoxenHe sepKaJa H ero GOKyca Iis cayyaes, N0OKasaH-
BEIX Ha pHc. 5.5, rne P u P’ — conpsiKeHHEbIC TOYKH.

ep’ 74

Ple
o o’ [v] e
LY 4 .
a) - 0)
Puc. 5.5

5.28. Onpenesntsb GOKYCHO® PaccTosiHue BOTHYTOro 3epKa-
Ja, ecau:

a) NPH PAacCTOSIHHH MEXLY NPEAMETOM W H300pakeHneM
{=15 cm nonepeusoe yseauuenne P=-—2,0;

6) NpH OJHOM NONOMEHHH NpPEAMETa TONEPEYHOe YBelHde-
nue B,=—~0,50, a npH APyroM NONCKEHHH, CMEIUEHHOM OTHO-
CHTEILHO NEpBOTO Ha paccrosinye {=5,0 cM, nomepeyxoe yse-

- augenre Py=—0,25.

6.29. Toueqnniit HCTOUHHK, CRJA CReTa Koroporo f,=100 ka,
noMewleH Ha paccrosnud s=20,0 ¢M OT BEpUIHHBI BOTHYTOro
sepxasa ¢ (OXycHHM paccrosnieM f=25,0 cM. Onpereants
CHIy CECTA B OTPAXMEHHOM NyuKe, eC/iH Kos(xpuLKeHT oTpanxe-
HHA seprana p=0,80. : '

5.30. BeiBectH ¢ nomompio npunupna dbepma dopmyay
IPENOMASHHS NapaKCHANBLHBIX Jyuell Ha cdepHyecKoll noBepx-
HOCTH pajnyca R, paszensioiliell Cpeabl ¢ NOKasaTeInMH npe-
JOMNICHHA A H 7',

5.31. Jlyu ceera najaer u3 pospyxa Ha cipepuyecKyio 1o-
BEPXHOCTL cTeksa (pHc. 5.8, @, rae ToukaMH OTMeueHH! NOJQ-
KEHUA QokycoB). Haiith nocTpoenweMm Xoni npesomiaeRHoOro
Jayua.

5.32. Tlapannenshuifi nyyoK cBera nagaer ua BaKyyma Ha
NOBEPXHOCTB, KOTOpas OrpaHHYHBaeT OOJIACTD © [IOKA3aTeseM
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ppe/oMIeHHS 71 (puc. 5.6, 6). Hai’no‘n (hopMy 3TOH MOBEPXHO-
cTH — ypaBHEHHE x(r), npu Koropoil nyyok 6yner coxycupo-
pan B Touke F Ha pacCTOsHHH [ OT BepLIHHLL G. Ilyyox KaKorg
MAKCHMAJIBHOTO Pajfyca CeueHust MOKeT ObITh ChOKYCHPOBAH!

i

APy

Yy

A

”// p

g

A

gz

. @ ) - 8)

Puc. 5.6

5.33. ToueuHbIH HCTOYHHK PAcHioNokKeH Ha paccroanuu 20 cm
OT nepefiHedt NOBEPXHOCTH CTEKJISHHON CHMMETPHYHOH IBOSKO-
puinyK/I0# nuH3pl, Tomuuua auHssl 5,0 M, paaMye KpHBHIHAL
nosepxHocreit 5,0 cm. Ha kakoM paccTOsiHMM OT 3ajHen no-
BEPXHOCTH 3TOfl JIMH3EI 0Opasyercst nsoGpaxenue nqoquuxa?

5.34. [lepex BLIMYKJOH MOBEPXHOCTHIO CTEK/AHHOH BHINYK-
J0-N/IOCKOR JTUHBEL TomuuHNl d=9,0 CM HAXONUTCA Npeamer.
HsoBpaxenue 3Toro npeamera o6pasyercs Ha MJIOCKOH NoBepx-
HOCTH JIMH3Bl, KOTOpasi CAYXKHT 3KpaHoM. OupejesHuTs:

a) nonepeyHoe YBeJHYCHHE, €CAH PAafHyC KPHBUIHSI BRI yK-
70t fIoBepXHOCTH JIMH3K R=2,5 cm;

6) ocBemeHHOCT, H300paKeHHdA, ecl APKOCTb MpeaMeTa
L=7700 xn/M? # AUaMETp BXOJHOIO OTBEjCTHA BHINYKJIOH NO-
Bepxuoctd JjuHast D=5,0 mMM; norepu cpera npeHeOpexHMo
Madsl, ‘

5.35. Hailty onTuuecKyw cHAY H GOKYCHBIE PacCTOAHHA:

a) TOHKOH CTEKJISIHHOM JIHHSHI B JKHAKOCTH C NOKA3aTeseM
npejioMneHus n,=1,7, eciiu ee ONTHYECKas CHJIA B BO3AyXe
®,=—5,0 anrp; ) i

6) TEHKOH CHUMMETPHYHOH JBOSKOBBLINYK/IOH CTEKNAHHOH
JHE3N, ¢ O{HOH CTOPOHHI KOTOPOH HAXOAWTCA BO3AYX, a C EPY-
Toii -— Bojia, eC/M ONTHUECKAs CHUJIA 3TOH JIHH3M B BO3yXe
®,=+410 anTp.

5.36. Haltru nocrpoerueM: 3 :

a) Xoff fiyua 3a coSHparoulel H pacceuBaioliei TOHKHMH JIMH-
samu (puc. 5.7, rze 00’ — onTyudeckas ocb, F u F' — nepen-
HU# u 3apHul HOKYCHI); :

6) nosioxenye TOHKOHN JidH3bI H ee (POKYCOB, €C/IH HU3BECTHO
nonoxenne onTHYeckch ocu 00" K NMo/OKeHHE Naphl CONPAKEH-
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.HH'H?) oz, nyua 2 3a cobupaiomieit 1 paccenpaiomel TOHKHMy
3aMH (pHe. 5.8), ec/iH H3BECTHO NOMOKeHHE JHHIE H ca

2) yy

Pac. 5.8

ontuueckoi oc 00’ 1 xoa aysa f; cpe
no :
OnTHeCKOl ; CPERBL 110 00C CTOPOHME JTHH3
5.33.5 Torkas cofupanimas JHH3A ¢ HOKYCHMM PAcCTOsHH -
ey f= OM TpOSUHPYET H300paMeHHe DpeAMeTa HA SKpaH
OTCTOSMMH OT JIHH3EI Ha paccrosuue [==5,0 M. Jxpan npmmn:
ﬁ;ﬁ; 2'r MH:;% Ha Al=18 cm. Ha ckonbko caenyer nepemectTs
MET, 9TCObl ONATL NONYYHTL HeTHOS H3
S H3oOpanenne ero Ha
5.38. Mcrounnk ceera BaxoruTes Ra paccrosuun =90 cu ot
SKpana. Tonkaa cobupawinas AMH3a, nOMeuleHHas MEKRY
ixgg:{:x;xﬁa};;mra H SKDAROM, JaeT YeTKoe H300paMeHHe HC-
RBYX noaowenusx. OnpeseanTs
CTORHYE JIHH3LI, eCJId: ? bowyctoe pac-
a) pacCTOSHHE MEHJY OGCHMH NMOJOKEHHSME JHHSL Al=
=30 ch; -
Y ‘6) RONEEYHbE PasMepH H3GOpaMEHH NPH GAHOM NOAMKe-
mnﬁﬂanmm B 11=4,0 pasa Goneie, 9eM npu Apyrom.
o 9; Mexay NpeaMETOM i 3KPEHOM, NOACHKERHS KOTOpBIX
| HIMERHL], NOMEUIAIOT TOMKYIO cofupatomyio snnay. [lepe-
CIEHAEM JHH3Bl HAXOAAT LB4. NONOXKEHWA, IPH KOTODHIX Ba
zx;p:ne ofpasyercs 9eTkoe H3ofpawenHe npesvera. Hairn
TNEPEUHLIA PasMep NpPEIMETa, eCAM DPH OXHOM HONOMCHRH

230

3p1 pasMep H300pakeHus h'==2,0 MM, a npH ApyroM A'==
=4,5 MM.
5.40. TonKas coGHpalolas JMH3A ¢ OTHOCHTE/BHbIM OTBED-
cruem D ¢ f=1:3,5 (D — puaverp num3si, f— ee ¢poxkycuoe
accTosiHNE) RaeT H300paxeHue JOCTATOUHO YNaNeHHOrs npel-
» ma doTonnacTiuke, fipkocts mpeamera L=260 Ka/M,

meT? 3
[loreps CBETa B JIHH3E COCTABAAIOT o.=0,10. Haiith ocBeweH-

HOCTb H300paMEHH.

5.41. Kak sasucut or auamerpa D Tomkoit coGupaioieh
aMH3bl APKOCTb IEACTBHTENBHOTO H306paMeHusl, €l ero
accMaTpHBATh:

a) He