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IPENUCJIOBUE

Mocobue npencrasnsier co6oit cGOPHUK BOIPOCOB U 33134, COCTaB-
NIEHHDIA B COOTBETCTBUM C NPOrPAMMOi 10 (DU3MKE LIS CTYAEHTOB BhIC-
HIMX YYeOHBIX 3aBEACHU, O6YYAIOIUXCS MO TEXHUYECKUM HampaBJeHU-
SIM MOATOTOBKY U CMEUUANBHOCTAM. ETo MOXHO pekoMeHIoBaTh TaKxke
TIPENOAABATENSAM (DM3UKHU CPEXHUX LIKOM M YYaLUMMCS TP VHIMBUAYASb-
HOM NOATOTOBKE K PEUICHUIO 3a1a4 pa3aenoB B u C EID no (pusuke.

CO0pHUK COAEPKUT 110 KAXII0¥ TeMe GOBIIOE YUCITO TPEHUPOBOUHBIX
3alaY OJMHAKOBOIO THMA, PACHIONOXEHHBIX MO BO3PACTAIOUIEH CTENEHH
TPYAHOCTH, YTO MO3BOJSAET UCIOJIL30BATh €r0 KaK MOCOOHE ISl MHIUBH-
AYaJIbHbIX 3aHATHH P paboTe B ayIUTOPUM U AoMa. OCHOBHAs Liesb 3a-
AAHWIA 3TOM IPYNNbl — NPUBUTL HEOOXONUMbIE HABBIKU pelueHus 3a1a4d U
3aKpeMUTh MaTepuan TeMbl. Takke B KOHLE KAXIOro pasena AaHbl 10-
TTOHUTE/IbHBIC 331241 CPEHEN Y NOBBILIEHHO CTENIEHU TPYAHOCTH, KO-
TOPBIE TIO3BOJIAT NMOBTOPUTL M YIIYOMTH 3HAaHMSI MO pasienaM Kypca.

B c60pHHMK BOLLIH 3a1a4K, KOTOPBIE MIPEUIATANTHCD B TeYeHME pananer
CAYWIATENAM TIOATOTOBUTE/ILHOTO OTAENEHMS, aGUTYPUEHTAM U CTYIEH-
TaM MOCKOBCKOT'0 roCy1apCTBEHHOTO WHCTUTYTA 3JIEKTPOHUKH U MaTeMa-
THKM. B CPaBHEHHM C NIPOLLIBIM M3JaHUEM T0GABIEHO OKOJIO CTa HOBBIX
3ajlay 1 BOIPOCOB Ka4€CTBEHHOTO xapakrepa. OHU GYAYT XOPOLIUM MoJ-
CHIOpPLEM  TIPU CAMOCTOATENILHON IOATOTOBKE M /I CAMOKOHTPOIS.

COOpHUK CONEPXKHUT OTBETHI MPAKTHYECKH KO BCEM 3aga4yam (B OTiIMYMe
OT MPEeNbIIYIUMX U31aHWH). B noMelieHHBIX B KOHLIE KHUTH IMpunoxenusix
COACPKATCsl CIPaBOYHBIA MaTepyan, HEOOGXOMUMBIN Ul pelIeHHUs 3anay,
YKa3aHMA 110 NMPHOIMXKEHHBIM BBIYUCIEHUSIM, CBEAEHHS 110 TPHTOHOMETPH-
YECKUM (PYHKLMAM, TabIHUBI 3HAYCHHIT PARTUYHBIX (PU3NYECKHX BENMUYKH,
HcxonHble faHHBIE U OTBETHI 1aHbI C Y4€TOM TOYHOCTH UBMEPEHUS COOTBET-
CTBYIOIUX BEJIMYMH M NPABHJI AEHCTBUI HaZt NPHGIMXEHHBIMU YHC/IAMHU.

ABTOpBI BBIPAXAIOT UCKPEHHIOI 01arofapHOCTb COTPYAHMKAM Ka-
dbenper dbuzuku MUDU, a takxe npod. IT.A. DMHHOBY 3a Heferkuii
KPOMOT/IHBBIH TPYA 10 PELIEH3UPOBAHUIO STOM KHUTH. VX LieHHbIe 3aMme-
YaHUS MO3BOJIMJIM aBTOPAM BHECTH Dsil MCTIPABIEHHI B PYKOIUCD,

Asmopui



BBEJEHHNE

BEKTOPHBIE U CKAJIAPHBIE BEJIUYNHBI

1. aubi 18a BekTOpa a u b (puc. 1). Haiinure nx cymmy. Monynn Bek-
topo pasHbi: |a| = 5,0; |b| = 4,0.

2. J1Ba BekTOpa 3a U 2a pacroyioXeHbl B OAHOM HanpapJeHUM HaA OA-
Hoi1 npsimoii. Onpenenute: 1) X cymmy; 2) pasHOCTb MEXIY 1-M u 2-M
BEKTOpaMH; 3) pa3sHOCTb MexXay 2-M M 1-M BEKTOpaMH.

3. Baons npsiMoii AB HaBCcTpeyy IpyT APYTY HaNpaBiieHbl 1B PaBHBIX
Mo MOZYJII0 BeKTOopa. OnpenesanTe CyMMy U pa3HOCTb STHX BEKTOPOB.

4. CioxXuTe 1Ba BEKTOpA C MOAYJIEM @ Tak, UTOObI MOJYJib KX CYMMBbI
obu1 paseH: 1) 0; 2) 2a; 3) a.

5. VroJ o. Mexay AByMs1 BekTopamu a u b paseH 60°. Onpenenute Mo-
IyJb BEKTOpa ¢ = a +b 1 yroJ § Mexy BeKTOpaMy a u ¢. Moaynn BeKTopoB
pasHHl |a| = 3,0; [b| = 2,0.

6. BexTop a, MoLy/lb KOTOPOTO paBeH 4,0, CoCcTaBisieT yron o = 240°c
BeKTOpoM b, Monysib KoToporo paseH 6,0. Onpenenure MOAYIb BEKTOpa
c=a-—b u yron f Mexay a u c.

7. 1nsi BEKTOPOB, 3alaHHbIX B 3a1aye 6, OnpeenTe MORy/b BEKTOpa
c=b—a ¥ yron  Mexay a u C.

8. JlaHbl TpY B3aUMHO MEPIEHIUKYISPHBIX BEKTOpA &, b, ¢, MOLy/H
KOTOpbIX paBHbI COOTBETCTBEHHO 3,0; 4,0; J11. Haitnure Moay.1b BekTOpa
d=a+b +ec. '

9. B KoOpAMHATaXx X, y 3alaHO MONOXEHHe Toukn M: x = 5,0; y = 5,0.
OnpegennTe MOAYJIb BEKTOPA I', COEIUHSIONIET0 Ha4alo KOOPAUHAT U TOY -
Ky M, a TaKxke yroj o MeX1y STHM BEKTOPOM M OCBbIO X.

10. BekTop r, MOIy/Ib KOTOPOTo paBeH 6,0, HANpaBJieH noj yrioM o, = 30°
K ocH x. OnpeaenuTe IPOeKIMK 3TOro BEKTOpa Ha KOOPAMHATHBIE OCH X, ).

11. Ecny xoHeL BEKTOpa a, MOjlyJib KOTOPOro paseH 4,0, COeIMHUTD C
HayvyajoM BeKropa b, ToO MOZY/ib BEKTOPA €, COCAMHSIOIETo Ha4yano BEKTO-

a b

- -

Puc 1
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Puc. 2. Puc 3

'Pa a ¢ KOHLIOM BekTopa b, paseH 4+/3. Yron o MeXay a ¥ ¢ OyneT pasex 30°.
Onpenenute yron § Mexiy BekTopamu a u b, a Takxe MOAyb BeKTopab.

12. BekTop a, paBHblii o Monymio 3,0, cocTassieT yron o, = 30° ¢ npsi-
Moit AB. Ilox kakuM yriom 3 K AB Hamo HanpaBuTh BEKTOp b, paBHLI 110
MOIYJTIO «/3, 4TOOBI BEKTOp ¢ = a + b 6bl1 napamnenen AB? YeMy pasen
MOIyJb BeKTOpa ¢?

13. lanet Touxu M;(2; 10) 1 My(5; 6). Onpenenute Monynb BekTOpa,
COCAMHSIIOLIETO TOUKY M; ¢ M.

14. B xoopauHatax x, y (puc. 2) 3agaHbi 184 BekTOpa. Onpegenure Mo-
Aylb CyMMAapHOTO BEKTOpa € U YIojJ ¢ €ro HakjJIoHA K OCH X.

15. BekTopsl a i b 3ananbl B KoopaMHaTax X, y (puc. 3). Onpeaenurte
MOAyJIM BEKTOpPOB ¢, =a+b u c;=a—b.

16. Toctpoiite rpadMK 3aBUCUMOCTH CKaJISIPHOIO IpOU3BeAeHUSs
BEKTOPOB a U b OT yrma o Mexay HUMM.

17. lanbt aBa BexTopa a M b, MOAYIM KOTOPbIX paBHbI [a] = 2,0;
bl =1,0. Yron Mexny Humu o =60°. Haitzure MOIYJAH BEKTOpOB
c=(a-'b)-a+bud=2b-a/2

18. OnpenenuTe ckansipHoe Npoun3seeHue BEKTOPOB a U b, 3a1aHHBIX
B KOopAuHaTtax x, y (CM. puc. 2).

19. Bektopst a u b 3a1aHb1 B KOOpIHHATAX X, ¥ (cM. puc. 3). Onpenenu-
T€ CKaJAIpHBIE MpOU3BEAEHMSI ¢;=a-b U c;=(a— b) - a.

20. MocTpoiite rpadMK 3aBUCHMOCTH MOZLYJIsl BEKTOPHOIO NPOH3Be-
ACHHUS BEKTOPOB a M b OT yrna o mMexay Humu.

21. Jins BeKTOpOB, 3aAaHHbIX B 3a1a4e 17, onpenennte monyu Bekro-
PoB ¢, =axb u c;=bxa. Kak HanpasneHbi BEKTODbI €; U C,?
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Puc. 4
22. Jlansl 1Ba BeKTOpa a M b, MOIYJM KOTOpBIX paBHbI [a| = 4,0;
lb| = 3,0. Yron mexmy Humu o = 30°. OmpenenuTe MOIYIN BEKTOPOB

c1=§axb+b uc;=(a->b)xa.

23. PaznoxuTe BEKTOPBI HA COCTABISIOLLKE MO 3aJaHHBIM Hanpasie-
HuaM (puc. 4).

24. Y BeXTOpa a U3BECTHA OlHA U3 COCTABISTIOIMX 4, (puc. 5). Hainu-
Te BTOPYIO COCTaBJISIOUIYIO a;.

25. Bekrtop d ABIAETCS CYMMOU TpeX BEKTOPOB a, b, €. 3alaHbl BEKTO-
pbl d ¥ ¢ 1 HanpasneHuss MN u M| N|, B1OJIb KOTOPBIX PAaCTIONOXEHBI BEK-
Topel 2 ¥ b (puc. 6). Onpenenute BeKTOPbl a M b.

26. J1Ba napamienbHbIX BEKTOPa a4 U b HalpaB/eHbI B OHY CTOPOHY.
Paccrosinve mexay HuMu [ = 6,0 cM. Halinure paccrosHue 10 CyMMapHO-
ro BeKTOpa, €CIM M3BEeCTHO, 410 a =2b.

27. JIBa IpOTHBOMNOJIOXHO HallpaBieHHBIX KOMIITIAHAPHBIX BEKTOPA 4
u b, momynu xoropeix paBHbi 8,0 m 2,0, HaxomsATCcs Ha PacCTOSTHHH
/ =12 cM mpyr ot apyra. Onpeneaure UX CyMMy ¥ JIMHUIO IeHCTBUS NIOJTy-
YEHHOro BEKTOPA.

a 6
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YacTtp mepras

MEXAHUKA

Fmasa I

KNHEMATHUKA

§ 1. PaBHoMepHOe npsMoJMHefiHOe ABHIKEHHe

1.1. KakoBa TpaeKTOpHst ABUXEHUSI MATEPUATILHOM TOYKU Ha TIIOCKO-
CTH, ECJIH €€ paliyC-BEKTOP U3MEHSAETCA: 1) TOMBKO N0 MOAYIIO; 2) TONBKO
MO HampaBIeHHIO?

1.2. MOXHO /M YTBEPXIaTh, YTO MATEPHATbHAS TOUKA IBUXETCS paB-
HOMEPHO M TpPAMOJNMHEHHO B ciyyasx: 1) v = const; 2) |v| =const?

1.3. [py npsAMOIMHEAHOM JBUXEHMN MATEPUATbHOM TOYKH ee KOOp-
AUHATA H3MEHAETCS CO BPEMEHEM 110 3aKOHY: x = A + Bt + Ct?, rae A, B,
C — pasmepHble mapametpbl. Kakue orpaHH4eHMst Hago HANIOXHTL Ha
YKa3aHHbIE APAMETPbI, YTOOBI ABHKEHUE TOUKH ObLIO: 1) pABHOMEPHDIM;
2) paBHOMEDHBIM BIOJb OCH X; 3) PABHOMEPHBIM NpoTHB ocu x?

1.4. YpaBHeHMe [BHXEHUS MATEPUATBLHONW TOYKM HUMeer BMI
X =3 + 5t (x BBIDaXeHO B METpax,  — B cekyHaax). OxapakTepusyiite ee
IBUXEHUE.

1.5. Ha puc. 7 nokasaHa 3aBUCHMOCTb KOODAMHATHI MaTepHaIbHOMN
TOYKH OT BpeMeHH. OXapaKTepu3yiiTe ee IBUXEHME U 3aITULINTE YPABHE-
Hue nuxeHus. IoctpoitTe rpaukm 3aBUCHMOCTH NMyTH, CKOPOCTH M
NMPOCKUMHK BEKTOPAa CKOPOCTH OT BPEMEHHU.

1.6. Ha puc. 8 mokasaHbt 3aBHCHMOCTH KOOPAMHATHI OT BPEMEHHU IBYX
MaTepuanbHeIX To4eK. Kakas Touka ABMXETCst ¢ 60MbIUEH CKOPOCTbIO?
Onpenenute Mecto M Bpemst ux BeTpeun. Kakue OYTH OHM TIPOLLIH [0
BCTpeun?

1.7. Ha puc. 9 noka3aHbl 3aBHCHMOCTH KQOPAMHATBI OT BDEMEHU ABYX
MatepHaTbHbIX TOYeK. OXapakTepu3ayiiTe X ABUXEHUS H 3aMUIIUTE 33KO-
HbI NSMEHCHHUA MX KOODIMHAT OT BpeMeHH. B Kakue MOMeHTBI BpemeHu
PacCTOsTHME MEXAY HMMM DaBHO HayalbHOMY?

1.8. TIp1 npAMOMHEHOM ABMXEHHMN ABYX TeJT UX KOOPAWHATHI H3Me-
HSIIOTCS T10 3aKOHY: X1 =15 — 3t ¥ x, = 2f (X BbIpaxKeHO B MeTpax, ! — B ce-

7
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Puc. 7 Puc. 8

KyHzaax). Onpelenure MECTO M BpeMsl BCTpeuu. 3anavy peuinTe AByMs
CrocobaMy: aHAJIMTHYECKH U TpadUyecKH.

1.9. Teno ABMXETCS B INIOCKOCTH X, ¥ € ITOCTOSTHHOM CKOPOCTHIO Vo IO
yr0oM o, K ocH x (puc. 10). B HavayibH bl MOMEHT BpeMeH! 1 = 0 OHO ume-
JI0 KOOPAMHATHI (Xo; o). Hanmu1uuTe ypaBHEHUS ABUXEHUA U TPAEKTOPUH
JIBIDKEHMUSIL.

1.10. Teo ABUXETC B IUNIOCKOCTH X, ¥. KOOPAWHATH U3MEHSIOTCSA CO
BpeMeHeEM 10 3aKOHY: x = At, y = B + Ct, rae A =25 cm/c; B =0,20 m;
C =1,0 m/c. OnpenenuTe TPACKTOPUIO IBHXEHUS.

1.11. Ha puc. 11 nokazaHa 3aBUCMMOCTb KOOPAWHATbI TENIa OT BpeMe-
Hu. Hapucyiite rpadyk 3aBUCUMOCTH CKOPOCTH OT BpeMeHH. Onpezenre
niyTh, MpOWMACHHBIN 32 2, 4 u 8 c.

1.12. Teno npouwto nyts s = 10 M 3a Bpems ¢ = 10 ¢. M3BecTHO, YTO,
npoias nytb s; = 6,0 M 3a Bpems #; = 2,0 ¢, OHO OCTAHOBUJIOCH U CTOSUIO B
TeueHue BpeMeHH 4, = 3,0 ¢. Ornipenennre, ¢ KaKoH CKOPOCTBIO NTPOrIeHA
OCTaBILIAsICA YacTb MYTH.

X, M

Puc. 9 Puc. 10
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1.13. Ha puc. 12 nokasana 3aBHCHMOCTb KOOPJMHATHI TeJIa OT BpeMe-
HU. CKOJIbKO BPEMEHU OHO HaXOXWIOCh B ABMxeHnu? Kakoit nyTb npu
aToM npowio? Hapucyiite rpadyku 3aBUCUMOCTH TTyTH M CKOPOCTH OT
BPEMEHH.

1.14. Ha puc. 13 nokasaHa 3aBHCHMOCTb OT BpEMEHH MPOEKLINH BEK-
TOpa CKOPOCTH TeJla Ha KOOPAWHATHYIO ocb. Hapucyiite rpadmku 3aBucH-
MOCTH KOOPAMHATHI M YTH OT BpeMeHU. Onpeenute CpeaHIo CKOpOCTh
JOBVXEHUST U CPENHIOI NYTEBYIO CKOPOCThL 3a fepBhie 8.0 c.

1.15. T'pys nepemetaetcst BepTukaibHO. [10/1b3yach rpadMKOM 3TOrO
nepemeuleHus (puc. 14), onpenenute CKOPOCTH NMOIbEMA M CAYCKA, 4 TaK-
Xe MyTb, KOTOPBIH mipoluesn rpy3 3a 70 ¢. YeMy paBHa CpeiHsist CKOPOCTh
meuxenunss? Havyeprute rpaduk 3aBUCHMMOCTH CKOPOCTH OT BpPEMEHH.

1.16. I1epByio MONOBUHY MyTH aBTOMOGKIIb IIPOEXAJI CO CPEaHEl CKO-
POCTbIO vy = 60 KM/4, a BTOPYIO — CO CpeiHeH CKOPOCTHIO vy = 40 KM/4.
OnpenenuTe CPenHIOd CKOPOCTb Ha BCEM TIYTH.

1.17. TepByio NMo0OBUHY BpeMEHH aBTOMOGHJIb IBUTAICS CO CPeaHedi
CKOPOCTBIO v; = 40 KM/4, a BTOPYIO — CO CpeiHei CKOPOCTBIO 2, = 60 KM/Y.
Onpenennte cpeaHIO CKOPOCTb HA BCEM MYTH.

1.18. Tlewexon npouesa Nepsyio MOJOBUHY NMYTH CO CKOPOCTHIO B
n = 2,0 paza 6osbuIel, 4eM BTOPYI0. CpefHsst CKOPOCTb Ha BCEM ITYTH CO-
craBuia v, = 4,0 KM/4. KakoBbl CKOPOCTH Mewexona Ha nepBoii ¥ BTOPO#
IOJIOBUHAX NyTH?

v, M/c X, M
2 pre——
i
0 : :
3 ﬂ 94 tc
i 1
! |
1
B ————— —_
0 30 40 50 60 70 t,¢
Puc. 13 Puc. 14



1.19. MoTOpHas J101Ka, ABUTasiCh BHU3 MO TEYEHHUIO, MPOLLLIA HEKOTOPBIi
MyTh N BepHYJach 06paTHO. CKOpOCTh JIONKH B CTOsIY€l Bole v = 3,0 m/c.
Onpenenure CKOPOCTb TeYEHMs] PEKM, ECIIM U3BECTHO, YTO CPEAHSIS CKO-
pocTh cocraBuiaa n =096 or v.

1.20. [lepBylO MMOJOBMHY BpeMEHM MOTOLUKINCT IBUXETCS CO CKO-
poctbio v = 30 M/c moa yrmom o = 30° K 3a1aHHOMY HafpasieHHIo, a
BTODYIO — NOA YIJIOM 0, = 120° K TOMY X€ Hanpas/ieHUIO CO CKOPOCTbIO
1, =40 m/c. OnpeaenuTe CPeaHI0I0 CKOPOCTb IEPEMEILEHNS U CPENHIOK
NYTEBYIO CKOPOCTb.

1.21. TpeTh NyTH BEJIOCUTIEAUCT IPOEXAN CO CKOPOCThIO ¥ = 18 KM/4.
OcTtanbHOl NyTh s = 400 M oH mpoexat 3a ¢ = 1,0 muH. Onpenesiute cpea-
HIOIO TIYTEBYIO CKOPOCTb.

1.22. TTepByIO TPeTh ITYTH BEAEXOM ABMIAJICS CO CKOPOCTHIO v = 80 KM/4,
BTOPYIO TPETh — CO CKOPOCTbIO 7, =70 KM/4, & OCTaBUIyIOCS 4acTb
MyTH — CO CKOPOCTHIO 3, BABOE MEHBLIEH CpeiHEHl CKOPOCTH Ha NMEPBBIX
ABYX y4acTKax nmytu. Ornpeenure CpeaHIO CKOPOCTb Ha BCEM NYTH.

1.23. VI3 NyHKTOB A ¥ B, pacnoiioxXeHHbIX Ha paccTosiHuu [ = 120 km
ApYT OT Apyra, OMHOBPEMEHHO HABCTpeYy APYT APYry Hayaau NBUTaThCs
nBa aBToMO6MIs1. CKOpOCTh NepBOro vy = 70 KM/4, BTOpOro v, = 50 kM/4.
OripenenuTe, 4epe3 KAKOE BpeMsi U Ha KAKOM PACCTOSIHUMM OT NMYHKTa A OHU
BeTpeTsiTcsi. Kakoe paccrositine 10 BCTpeuM NPOMAET OXMH aBTOMOOUIIb B
cHCTeMe KOODIMHAT, CBS3aHHOM C IpyruM aBToMoOMIEM?

1.24. U3 1ByX HaceJeHHbIX MYHKTOB A M B, pacnojioXeHHbIX BIOJIb
urocce Ha pacctosiHuu /= 3,0 KM ApYT OT Apyra, B ONHOM HanpaBlIeHUK
OJAHOBPEMEHHO Hayau IBUXECHHUE BEJIOCUIMERNCT U Nelexol. Benocure-
JMCT, IBUXYLIMICS U3 MYHKTa A, ©UMeJ CKOPOCTh v = 15 KM/4, a mellle-
X0, ABWKYLIMWHCS M3 MyHKTA B, — v, = 5,0 km/u. Onpenenunte, vepes
CKOJIbKO BPEMEHM BEJIOCHUMENUCT JOTOHUT neulexona. Kakue nytd OHU
NpoNayT npu 3Tom?

1.25. W3 1ByX ropofioB 110 LLIOCCE HABCTPeYy APYr APYTy BbleXauu ABa
aBTOOYCA: ONMH — B MOMEHT BpeMeHU T; = 9 4 00 MUH, a Ipyrod — B MO-
MeHT T, = 9 y 30 muH. IlepBbiil ABMTaCS CO CKOPOCTLIO vy = 40 KM/4, a
APYToit — CO CKOpOCThio v, =60 kM/4. JlanHa mapuupyra /= 120 kM.
B KOTOpPOM Yacy 1 Ha KAKOM PacCTOSIHUU OT TOPOIOB OHU BCTPETUIIUCD?

1.26. Y3 nyHKTa A BbleXa BEJIOCUIIEANCT CO CKOPOCTBIO v = 25 KM/Y.
Criyctst BpeMs f, = 6,0 MUH U3 TIYHKTa B, HaXOISILUErocsl Ha pacCTOSHUU
[ = 10 KM OT ITyHKTa A, Bbliles reuexon. 3a BpeMst ; = 50 ¢ neuiexox npo-
1LIe]T TAKO# e MyTb, KAKOi BENOCUMEANCT npoAenan 3a spems £ = 10 ¢.
[ae onm Bcrpersitca?

1.27. Tlaccaxup efer B oe3ae, CKopocTh Kotoporo v, = 80 km/4. Ha-
BCTpeYy IBMXETCS TOBAapHbIA noesf AMMHOM /=1,0 KM co cKopocTbio
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1, = 40 km/4. Onpemenure, CKOJbKO BPEMEHM TOBApHbIH roesn Oyder
JBUTATLCSI MUMO Taccaxupa.

1.28. ABTOMOGUIIB, IBUTASICH CO CKOPOCTLIO v; = 45 KM/4, B TeueHUe
BpeMeHH £; = 10 ¢ mpoiwues Takoi Xe NMyTb, KAKOo aBTOOYC, ABUTaloIMiics
B TOM XK€ HallpaBjieHUU, TIpOLIe 3a BpeMa £, = 15 ¢. KakoBa ux oTHOCH-
TeJbHAs1 CKOPOCThH?

1.29. Dckanatop METpPONONUTEHA TOAHMMAET HEMOABHXHO CTOSILIETO
Ha HEM Iaccaxupa B TeyeHUe BpeMeHH 1) = 1,0 muH. [1o HemoaBuXXHOMY
3CKa/1aTOpy HacCcaxup MOAHUMAETCH 3a BpeMsl £, = 3,0 mun. Onpenenure,
CKOJIBKO BpeMEHH OH OYIET OAHUMAThCS 110 ABHXYILEMYCS 3CKATaTOPYy.

1.30. Terioxon KypcUpyeT IO peKe MeXy AByMsl IPUCTAHSIMHU, HAXO-
ASILIMMUCS. HA pacCTosiinM /= 60 kM. Tlo TeyeHUI0 peku 3TOT MyTh OH
NpOXOAUT 3a BpeMsi #; = 3,0 4, npoTuB — 3a BpeMs f, = 6,0 4. Onpeenute,
CKOJILKO BPEMEHHU MOTPEGOBANOCH Obl TEMIOXOAY ISl TOTO, YTOGHI 1pO-
TUIBITh PACCTOSTHUE MEXY PUCTAHSIMU 10 TEYEHHIO NPH BBIKIJIOYEHHOM
ABurarese. KakoBbl CKOPOCTH TEYEHHA PEKM M TEIUTOXONA OTHOCHTENBHO
BOIBI?

1.31. IMewexon nepexonun AOPOry co CKOpPOCTbIO v =4,2 KM/4 MO
NpAMOH, cocTapisiioutei yron oo = 30° ¢ HanpaBeHUEM SOPOTH, B TeYeHHUE
BpeMeHu ¢ = 1,0 muH. Onpeienurte WHPHHY JOPOTH.

1.32. Konreithep wvpunoit L = 2,8 M, ABMXYIIMICS CO CKOpPOCTBIO
v = 72 KM/u4, 6B IPOBUT MyJEH, JeTeBLIeH NEPNEHANKYJISAPHO HApas-
JICHUIO JIBUXEHUS cocTaBa. CMellleHMe OTBEPCTHI B CTEHAaX KOHTeiHepa
OTHOCHTEJILHO IpYT Apyra paBHo /= 7,0 cM. Onpeneanrte CKOpOCTh ABU-
KEHHUs IyJId, CYUTas ee IMOCTOSIHHOM,

1.33. OXOTHHK CTpenisieT JpoGbIO B MTULLY, NETALIYIO MO fIPSIMOMH €O
CKopocThio v = 15 M/c. Kakoe ynpexaeHue s HyXHO CIENaTh, €Ik B MO-
MEHT BBICTpE/IA MTHLIA HAXOAM/IACh HA MUHMMAJIBHOM OT OXOTHHKA pac-
CTosanuM, paBHom /=30 mM? Ckopoctb apo6u v, = 375 m/c.

1.34. W3 nyHkTa A N0 B3aMMHO MepPIIEHIUKYIISIPHBIM JlOporaM Bblexa-
JIM 12 aBTOMOOWJIS: OIMH — CO CKOPOCTBIO v = 30 KM/4, Opyro — co
CKOpoCThIO ¥; =40 km/u. C Kakoi OTHOCHTENTLHOM CKOPOCTBIO OHH yina-
JISTIOTCSL APYT OT Apyra?

1.35. Kanu noxnst, nanas oTeecHo, 06pa3yioT Ha OKHe IBHXYIIErocs
T10€3a MoNoCkH oA yrjioM o = 30° k Beprukain. Kakosa ckopocts nage-
HHA Kanenb, eClM CKOPOCTh noesfa u = 36 km/y?

1.36. IMoesn aBuxeTCs co CKOPOCTLIO v = 36 KM/4. TTox NPSAMBIM yr-
JIOM K HAlpaB/IeHUIO ero ABMXEHUA IyeT BETep CO CKOpOCThio 4 = 10 M/c.
Onpeaennre HanpasieHye  Graxka, ycraHOBNIEHHOTO Ha KpBblLIE JIOKO-
MOTHBA.
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2227/ 1.37. JIokOMOTUB IBHXeETCS Ha BOCTOK €O
cKOpoCThIO v = 18 KkM/4. [IbIM M3 TPYObl MOAHN~
MaeTcs BepTHKaibHO. OnpenesiuTe CKOpoCTh U
HanpasjiieHue BeTpa.

1.38. Kopabsib mibIBET Ha 10 CO CKOPOCTHIO
u = 42,3 Kkm/u. 3aMeTuB B MOpe Katep, Habaona-
TeNb, HaXoAsILiCs Ha nany6e kopabJis, ornpeae-
JIWJ1, YTO OH IBHXKETCS Ha ceBepO-BOCTOK CO CKO-

v, pocTbio v, = 30 kM/4. KakoBa ckOpoCTh Karepa 1
B KAKOM HarpaBleHUM OH uaeT?

N\ 1.39. CaMoOJeT JIETUT U3 TyHKTa A B NyHKT B,

pacrnonoxXeHHbIi 1oxHee 4 Ha 150 kM, 1 Bo3Bpa-

waercs obparHo. Omnpeaenute NMPOLO/DKUTENb-

“ HOCTBb MOJIETA, €CJIH U3BECTHO, YTO BO BpeMs peii-
ca [yJ1 BeTep ¢ 3amaja Ha BOCTOK. CKOpOCTb CaMo-
Puc. 15 JIeTa OTHOCUTENbHO BeTpa v =360 KM/u, CKO-

pocth Betpa u =20 M/C.
1.40. Yenopek, eqyuiyii B BaroHe Ioesna B
JOXIUTMBYIO MOTOJly Ha IOTO-BOCTOK CO CKOPOCTBIO v = 30 KM/, 3aMeyaer,
IS B GOKOBOE CTEKIIO, YTO AOX/Ib NMaAaeT BEPTUKATbHO BHU3. OLleHUTE
CKOpOCTb BeTpa.
1.41. TTapoMIUMK NMEPEBO3UT IMACCAXXUPOB € OAHOrO Gepera Ha Apyroi
10 TPAaeKTOPUM, MEPNeHANKYIsIpHON GeperaM, 3a f = 10 mun. LllupuHa
pexu [ = 240 M, CKOPOCTb TeueHUs peku u = 32 cM/c. Onpenenure, ¢ Ka-
KO# CKOPOCTBIO OTHOCUTEIBHO BO/BI M 110 KAKOMY KyPCY IBUTAJICS ITAPOM.
1.42. T'py3 nonseleH ¢ NOMOUIBIO ABYX 610K0B (puc. 15). C Kakoi
CKOpOCTBbIO OH JBMXETCSI, €C/IM BEPEBKY TAHYT CO CKOPOCTBIO p?
1.43. [IBe nuHeliKu o6pasyloT Mexay coboii yroa o (puc. 16). OnHa
MTOKOMTCSI, @ BTOpasi ABUXKETCSI CO CKOPOCTBIO 1. C KaKo# CKOPOCTHIO OT-
HOCUTENBHO HEMOABHXXHOM JIMHEHKU IBUXETCS TouKa O MX NepecedeHusl.
1.44. MoTopHas JI0[Ka ABUXETCS NMePNeHANKYAAPHO Oepery co CKo-
pocTbio v =10 kM/u. C KaKoi CKOPOCTBIO IBUKETCS TEHb OT Hee 110 JHY,

Puc. 16 Puc. 17



COCTaBSAIOLIEMY C TOBEPXHOCTBIO BOAKI Yroa o = 30°? ConHile HaxoIUTCs
B 3EHMTE.

1.45. CrepxeHb 1uapHUPHO coetMHeH ¢ MydTaMu A u B, KOTOpBIE Te-
PEMELIAIOTCS 110 ABYM B3aMMHO NMEPNEHANKyIAPHBIM peiikaMm (puc. 17).
My¢ta A nBuXeTCS ¢ MOCTOSIHHOM CKOPOCTBIO vy, Haiiante CKOPOCTh
MydTHl B Kak dyHkuumio yria o.

§ 2. PaBHOYCKOpeHHOE NpPAMOJIHHEIHOE NBHIKEHMe

2.1. B KaKkux ciyyasix NpH YCIOBMM a = cOnst ABHXKEHHe MaTepHalb-
HOH Touku: 1) NpAMONMHEHHO; 2) He NPSAMOAMHERHO?

2.2. Y10 MOXHO CKa3aTh 06 yCKOPEHHH MaTepHAIbHOMN TOUKH B ciyya-
sx: 1) v=const; 2) |v| = const?

2.3. YpaBHeHHe NIBUXKCHHS MATEPHANLHOM TOYKH MMEET BHA x = —2 +
+ 212 (x BBIPAXEHO B METpax, f — B CeKyHIax). OxapakTepuayiite ee ABU-
KeHHUe.

2.4. Ha puc. 18 nokasaHa 3aBUCHMOCTb OT BPEMEHU NMPOCKLUUHU BEKTO-
pa CKOpOCTH MAaTepUaIbHON TOYKM Ha KOOPAMHATHYIO OCb. Hapucyiite
rpaduK 3aBUCUMOCTH MPOEKLIMHM BEKTOPA YCKOPEHHUS OT BpeMeHH. IToka-
XKUTE, YTO TAHICHC YI/Ia HAKIOHA JIMHUHK IpaduKa v(f) YNCAEHHO paBeH
YCKOPEHHIO, a IJIOLLAAD IO TPApUKOM a,(f) YUCIEHHO PaBHA U3MEHEH UIO
CKOpOCTH.

2.5. Ha puc. 19 mokasaHa 3aBUCUMOCTb OT BpeMeHHU NPOEKLIUU BEKTO-
Pa CKOPOCTH MaTepHaibHON TOYKM Ha KOOPAMHATHYI0 ocbh. Hapucyiite
rpadmK 3aBUCHMOCTH KOOPAMHATBI OT BpeMeHH. HayanpHas KOOpAMHATa
Xp = 0. [Tokaxure, 4T0 TAHIEHC YIia HAKJIOHA KACATENbHOI K x(f) uncnen-
HO PaBCH CKOPOCTH TOYKH B JaHHBIH MOMEHT BPEMEHH, a IIOWAAb MOJ
TPAQUKOM v(f) YMCAEHHO PaBHA M3MEHEHHIO KOODAMHATHI.

2.6. Ha puc. 20 nokasaHbl 3aBMCUMOCTH OT BPEMEHHU NMPOEKUMU BEK-
TOpa CKOPOCTH Ha KOOPAMHATHYIO OCh TPEX MATEPHANbHBIX TOYEK. YTO 06-
LIeT0 U YeM OTIMYAIOTCA XAPAKTEPUCTUKU HX ABHXKECHUS?

2.7. Ha puc. 21 nokaszaHa 3aBUCHMOCTb OT BPEMEHH MPOEKLIUU BEKTO-
Pa CKOPOCTH MaTepHAILHON TOYKH HAa KOOPAMHATHYIO och. Hapucyiire
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rpadMKM 3aBUCUMOCTH TPOEKUMU BEKTOPA YCKOPEHUHA, KOOPAUHATH H
TyTH, TPOIEHHOTO TOYKOIA, OT BpeMeHH. HavanbHas KOOpAMHATA Xo = 0.

2.8. Ha puc. 22 nokasaHa 3aBUCMMOCTb KOOPAMHATEI MaTepHuaibHOI
TOYKM OT BpeMeHHU. CpaBHUTE CKOPOCTH B MOMEHTbI BpEMEHHU 1y, Iy, Is. Ha-
pucyiiTe rpadMKH 3aBUCUMOCTH NPOSKLMU BEKTOPA YCKOPEHUS M ITyTH OT
BpEMEHMU.

2.9. Ha puc. 23 noka3aHa 3aBUCHMOCTb KOODAUHATEHI MaTtepUaIbHOR
TOuKH OT BpeMeHH. Hapucyiite rpadku 3aBHCHMOCTH MyTH, NPOSKLMH
BEKTOPOB CKOPOCTM M YCKOPEHHMsSI OT BPEMEHHU.

2.10. Ha puc. 24 noka3aHa 3aBUCUMOCTb OT BpEMEHH IIPOEKLIUH BEKTO-
pa YCKOpEHHMsI MAaTepUaIbHON TOUKYM Ha KOOPIMHATHYIO OCb. Hapucyiite
rpadMKHM 3aBUCHMOCTH KOOPAMHATbI, ITYTH U TIPOEKLIMHK BEKTOPA CKOPOCTH
OT BpeMeHH, €C/IM HaYaTbHbIe YCIIOBUS cenytoume: v(0) = 0, x(0) = 0.

2.11. [Monb3aysch rpaduKoM vy(7) (PKC. 25), CPABHUTE MOLYHU NIEPEME-
UIEHUs IBYX TeJ 3a IEpBble TPU CEKYHABl JBMXEHUS.

2.12. Kakue U3 NMpUBEACHHBIX YPaBHEHUI OTHOCATCA K PaBHOYCKO-
PEHHOMY TPSIMOJMHEHHOMY IBHXEHMIO?

1) x =8 + 2% 2) x =41 +3t% 3) x =2+ 35 4) v,= 41 5) a,= 21,
6) v =5 m/c; 7) ax =2 m/c’.
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2.13. Onpenenute GU3NIECKUH CMBICI TOYEK NepeceyeHUs Ha rpadv-
Kax, W300paXeHHbIX Ha puc. 26, 27.

2.14. Ha puc. 28 noka3aHa 3aBUCHMMOCTb OT BPEMEHHU MPOEKLMHU BEK-
TOpa CKOPOCTH MaTepUalbHOM TOYKM HA KOODAMHATHYIO och. Hapucyiite
rpadyKy 3aBUCUMOCTH MYTH U KOOPAMHATH OT BpeMeHHU. HauaibHas Ko-
opanHara xo = 0. OnpelenuTe CpefHIOID CKOPOCTL 3a Mepsbie: 1) nBe;
2) NSITh CEKYHI.

2.15. Hpy npsIMONMHEHHOM ABUXEHUH MaTepUATBHON TOYKHU ee KO-
OpAMHATa M3MEHSIETCsI CO BPEMEHEM 10 3aKOHY X = —1 + 3¢ — 22 (x Bblpa-
XEHO B METpax, / — B CeKyHAax). Kak uaMeHsieTcs1 Co BpeMeHEM Mpoek-
HUsT BEKTOPa CKOPOCTH v,? e Haxomunach TOYKa B HAYaIbLHBIH MOMEHT
BpeMeHM? Korna oHa oKaxXeTcst B Havyane KOOpAMHAT?

2.16. Ipu npsAMONMHEAHOM IBMXEHHH MaTEPUAIBHOM TOYKH ee KO-
ODIMHATA U3MEHSIETCS CO BPEMEHEM 110 3aKOHY x = 2 — 127 + 2£% (x Bbipa-
XKEHO B MeTpax, / — B ceKyHaax). Onpenenurte KOOPAMHATY TOUKU B MO-
MEHT, KOTrla OHa OCTAHOBHTCS.

2.17. Ha puc. 29 nokasaHa TPaeKTOPHS TeJa, IBMXYLIErOCs! B ILIOCKO-
cTH x, y. KoopanHata y H3MeHAETCS O BpEMEHEM 110 3aKOHY y = Ar%, rie
A= 1,0 m/c’. Tpaexropus oGpasyer yron o = 30° ¢ ocblo x. Onpenenure

Puc. 26 Puc. 27
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yckopenue. KakoBa ckopocTb uepe3 BpeMst 1= 5,0 C ocjie Havaa IBUXe-
Husi? KakoBbl €ro KOOPAMHATHI B 3TOT MOMEHT BPEMEHH?

2.18. IsvkeHUe  MaTepUajbHOW TOYKHM  33JaHO  ypaBHEHUEM
x =—3 + 8¢ — 2t2, M. OnpenenuTe CPEAHION CKOPOCTh U NYTb, MPORHIEH-
HBII TOYKO# 3a MHTepBaa BpeMenu ot f; = 1,0 ¢ a0 » = 4,0 c. [TocTpoiire
rpadMKy 3aBUCHMMOCTH YCKOPEHHS, CKOPOCTH, KOOPAMHATBI M TyTH OT
BPEMEHHU.

2.19. ABTOMOGHNL HaYasl ABUTaTLCs C YCKOpEHUeM a = 1,5 M/c? 1 ye-
pe3 HEKOTOPOe BPeMs OKA3aJICsl Ha PacCTOSIHMM § = 12 M OT HayaibHON
TOYKHU TpaeKTopuu. ONpenennTe CKOpoCTb B 3TOT MOMEHT BpeMeHH. Uemy
paBHa CpelHsIsl CKOpPOCTh?

2.20. IMokaxute, 4T0O CpeIHsIsA CKOPOCTD 33 [IPOU3BOJIBHBIH IIPOMEXY-
TOK BPEMEHU T = £, — [, IPY PaBHONEPEMEHHOM ABUXXEHUH PaBHA CKOPO-
CTM B MOMEHT BpeMeHU [ =1, +1/2.

2.21. B moMeHT BpeMeny £ = 1,0 ¢ nmoean umesn ckopocts v = 10 M/c;
B MOMEHT BpEMEHH £, = 6,0 ¢ ero CKOpocTh cTana v, = 18 kM/4u. Onpenenu-
Te YCKOPEHHUE U CPEIHIOI0 CKOPOCTbh. 3al1ayy PeLIUTE aHAJIMTUYECKH U Ipa-
ruecku.

2.22. Ha puc. 30 nokasaHbl TPaeKTOPHM ABYX TeJl, IBMXYLLUMXCS TIPS~
MOJIMHEIHO nof yriaoM o = 60° apyr k Apyry. [lepBoe TeJ0 HaYMHAaeT ABH-
KeHHUE U3 TOUKU O C MOCTOSAHHOM CKOPOCThIO v = 2,5 M/C BAOJb NPSMOH
0OA. O1HOBpPEMEHHO U3 TOYKH B BHOAL NpsiMOii BA HauMHAET IBUTATbCS
ycKopeHHO Bropoe Teso. Korna nepsoe npouuto s = 10 M, OHM BCTpETH-
Juch. Yepes kakoe BpeMst OHM BCTpeTHIMch? C KaKUM YCKOPEHHEM ABUTa-
nock BrOopoe Tejo? Ha CKOMbKO OTIMYAIOTCSl UX CPEIHHE CKOPOCTH?

2.23. Tpetb TOpMO3HOTO NMyTH Toe3a npowes 3a T = 2,0 ¢. Haitnure
BpeMs1, HEOOXOAUMOE TSl T HOMHON OCTAHOBKY, CYUTAS, YTO OH IBUTa-
ca paBHo3zamemeHHo. TlocTpoiite rpaduku 3aBUCUMOCTH TOPMO3HOTO
MyTH U CKOPOCTH OT BPEMEHH.

2.24. Teno ABUXKETCS BAOJb OCH X C HAYaJIbBHOM CKOPOCTEIO 1y = 10 M/C
¥ NOCTOSTHHBIM YCKOpeHHeM a = —2,0 M/c2. Onpenenure, Kakoit NyTh OHO
npoiiger 3a nepsble 1=4,0 ¢c u L =28,0 c.
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Puc. 30

2.25. ABTOMOOMNb, ABMIAsICh PABHOYCKOPEHHO, yepe3 ¢ = 10 ¢ nocne
Hauajga JBMXKEHUs! JOCTHUT CKopocTH v = 36 kM/4. Onpeaenure yckope-
HHeE, C KOTOPBIM JBHTraaca aBToMoOus. Kakoif nyTb OH Npu 3TOM Mpo-
wen? Kakoil myTb aBTOMOOWJIb MpOMHIENA 3a NMOCACAHION CEKyHoy?

2.26. C KakMM YCKOPEHHEM IBUXETCS TEJI0, €CJIU 32 BOCBMYIO CEKYHAY
MOC/e Hayaa ABUXEHUS OHO Mpouwio nyTh s = 30 M? Onpeaenure myTh 3a
15-10 cexyHay.

2.27. MarepuanpHasi TOYKa IBHXKETCH C YCKOpeHUeEM a. OnpeaenanTe
pa3HOCTb IyTei, TIPOXOXMMBIX B JBa MOCAEIOBATENbHBIX OIWHAKOBBIX
MPOMEXYTKA BPEMEHH T.

2.28. Teno, apurasch 6e3 Ha4YaIbHOW CKOPOCTH, MPOLIO 32 NEPBYIO
cekyHnay 1,0 m, 3a BTopyio — 2,0 M, 3a TpeTbio — 3,0 M, 3a YETBEpPTYIO —
4,0 M1 1. 1. MOXHO i CYNTATb TAKOE IBUXXEHUE PABHOYCKOPEHHBIM?

2.29. J1Ba aBTOMOGH)ISI BBIXOAST U3 OMHOFO YHKTA B OMHOM Harpasie-
Hyu. Bropoii aBToMo6uIb BRIXoAMT Ha T = 20 ¢ nosxe nepsoro. O6a 1Bu-
XYTCsi pABHOYCKOPEHHO C OIMHAKOBBIM YCKopeHHeM a = 0,40 m/c?. Uepes
CKOJIBKO BPEMEHM, CUMTasl OT Hayajla ABMXEHHS NEPBOTO aBTOMOOWISI,
pacCTOsIHME MeXIy HUMH okaxercs s= 240 m?

2.30. /IBa moe31a NMpoIiIH ONMHAKOBBIH MYTh 32 OTHO U TO KE BPEMSL.
OnuH noe3a ABUraics ¢ yckopeHuem a = 2,0 cM/c’ ¥ Hy/IeBOI HAYATLHOM
CKOpOCTBI0. BTOpO# mpoties nepByio ITOAOBUHY NYTH C TOCTOSIHHON CKO-
pOCTBIO v = 18 KM/4, BTOPYIO MOJIOBMHY — CO CKOPOCTBIO 7 = 36 KM/u.
Onpenenute myThb, NMPONIEHHBIN TOE30AMH.

2.31. YenoBek, BBl U3 AMEKTPONOE3A, TTOLIEN O XO4Y €ro ABHXe-
HUA CO CKOpOCThIO v =4,5 kM/4. Koraa yenoBek 1olleft 40 Hayana dek-
TPOIOE3/1a, OH HaYal PABHOYCKOPEHHO ABUTraThcs. OnpeaennuTe CKOpocTh
3JICKTPONOE3a, KOTAA OH IOPaBHAETCS C YeJIOBEKOM.

2.32. MOTOLMKIIUCT JBMXETCS € IOCTOSIHHBIM YCKOpeHueM a = 1,0 M/c?.
MuMo HabmogaTeNd OH Mpoe3xaeT co ckopocThio v = 10 M/c. Ha kakom
paccTosiHMUKM OT Habnioxatens oH Haxomwica t =3,0 ¢ naszan?
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2.33. Mumo nocta T'UBJ] npoexan aBTOMOOHIb, KOTOPLIi JBUTaE G
C IIOCTOSTHHOM CKOpPOCTbIO v = 54 kM/4. CriycTsi BpeMs T = 2,0 MUH OT
CTa PaBHOYCKOPEHHO OTIPABHUJICS B TOM XK€ HanpaBJIeHUM MOTOLIMKIYCT,
KOTOpbIii 32 UHTEPBaJ BpeMeHH #; = 30 ¢ JOCTUT CKOPOCTH vy = 72
najiee MPOIOJXal IBUraThcs paBHOMepHO. Yepes KaKoe BpeMst MOTOIMK-
JIUCT IOTOHMT aBTOMOOHIB?

2.34. Paccrosiiye MexXay ABYMs CTaHLMsIMU § = 3,0 KM moe3a MeTpo
TIPOXOIMT CO CPEAHEN CKOPOCTBIO U, = 54 KM/Y. [Ip1 3TOM OH pasrpHsET-
cs1 B TeYeHHe BpeMeHH f; = 60 ¢, 3aTeM UIEeT pPaBHOMEPHO HEKOTOpOE Bpe-
MSl £, @ 3aTeM JBMXKETCS] pABHO3aMEJIEHHO JI0 MOHOM OCTAHOBKW'B T€YE-
HUe BpeMeHH £ = 40 ¢. Onpenenute HaUOOJBIIYIO CKOPOCTD 1oe3za. 3a-
a4y pellnTe aHATUTUYECKU U rpaduyeckH.

2.35. OueHnTe, Ha CKOJLKO MyTh, NPOMAEHHBIA CBOOOJHO Najalo-
1M TEJIOM B 1-10 CEKYHIY, GONbILE NYyTH, NPOHAECHHOTO B MPpeabIIyYIO
CEKYHIY.

2.36. Tesno cBOGOIHO ITATAET C BHICOTHI # = 270 M. Paznenurte oty BbI-
COTY Ha TPM YacTH Ay, hy, A3 TaK, YTOOLI Ha NPOXOXAECHHUE KAXAOH U3 HUX
noTpe6oBaNoch OMHO M TO XE BpeMsi.

2.37. C xpbllyn JoMa BICOTOM A = 20 M oTOpBajiach cocyibKa. Ornpe-
IEeJIUTE CPEelHIO CKOPOCTb €¢ MaacHMS.

2.38. Ha xakoit BbicOTe CKOpOCTb MsiUa, OpPOLLEHHOTO BEPTUKAIBHO
BBEPX, YMeHbIUMTCS BABoe? HawanbHas ckopocth 1y = 10 M/c.

2.39. C otBecHOro 06pEIBa BhicOTOM /# = 810 M ynasi kaMeHb. KakoBa
CpENHsI1 CKOPOCTb Ha BTOPOH IOJNIOBUHE MyTH?

2.40. IITapuk B KOHIIe IEepBOil CeKyHIBl cBOero maxenus 4 = 1,0 ¢
NpoGMJI MIACTHHKY, TioTepsB 1| = 80 % cBoeii ckopocTu. Kakoit myTh oH
MPOMAET B CIENYIOLLYI0 CEKYHIy?

2.41. CranbHoIf 1apuK CBOOOIHO MagaeT 6€3 HaYaabHON CKOPOCTH €
BBICOTHI # = 25 M ¥ YIIPYTO MOANPHITHBAET HA TOPU3OHTA/IbHOM ITOBEPXHO-
ctu. OnpenenanTe CpeaHIO CKOPOCTb M MyTh, NPOHAEHHBIA 3a BpeMsl
1=6,0 c. '

2.42. Teno OpolLEHO BEPTUKAALHO BBEPX C HAYaJIbHOW CKOPOCTHIO
v = 24 M/c. Onpenenute CpeaHIO CKOPOCTb U MYTb, NIPOHAECHHBIA 3a
Bpemsi t=4,0 c.

2.43. Teno nmagano ¢ HEKOTOPOM BBICOTHI M IMOCHEAHME A = 196 M
npoiuio 3a Bpemsi T =4,0 ¢. CKONbKO BpeMeHU U C KaKOitf BBICOTEl OHO
nanano?

2.44. C orBecHOro oOpbiBa yrnaj KameHb. YenoBeK, CTOSHINI y TOro
MECTa, ¢ KOTOPOIo YIaJl KAMEHb, YCbILIAN 3BYK €T0 NMaJeHUsI Yepe3 BpeMst
t= 6,0 c. Onpenennte BHICOTY 0OpbIBA, €CJIM CKOPOCTb 3BYKa B BO3/yXe
v=340 Mm/c.
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2.45. Illapuk 6pocaloT BepTUKATbHO BBepx. HaGniomarens samedaer
IIPOMEXYTOK BpeMeHu T = (0,60 ¢ MexXy ABYMSI MOMEHTAMM, KOTIA LUAPUK
HaxoauTcs Ha BbicoTe /2 = 1,0 M. OnpelenuTe HauanbHYIO CKOPOCTh U Bpe-
Msl ToJeTa.

2.46. Teno GpocaioT BEPTUKAILHO BBEPX C HAYAJBHOW CKOPOCTHIO
v = 10 M/c. Ha BeicoTe 4 = 0,84 H 0HO ynipyro ynapsieTcst o KT, pacro-
JIOXEHHBIH Noz yraoM o = 45° K ropu3oHTy. OnpenenuTe BpeMs MoieTa.
[TocrpoiiTe rpaduK 3aBUCMMOCTH BpeMEHHU NOJIETA OT BBICOTHI IIPEMATCT-
BUSL.

2.47. Xonrnep ©pocaeT MsY BEPTHUKAIbHO BBEPX CO CKOPOCTBIO
v = 6,0 M/c. Korna oH nocTuraeT BepxHeii TOYKH I10JIeTa, XOHTIEp 6poca-
€T C TOM €& CKOPOCThIO BTOpOit Ms14. Ha KakoM pacCTOSSHHH OT TOUKM 6pO-
CaHMSI OHHM BCTPETATCH?

2.48. JIpa KaMHsI HaxONATCS Ha OXHON BEPTUKAIM HAa PAcCTOSIHUM
[ =10 M apyr ot apyra. B HeKOTOpEIIt MOMEHT BpEMEHH BEPXHHI KAMEHb
OpocaioT BHM3 CO CKOPOCThIO v = 20 M/C, a HYXKHUI OTITycKaloT. Yepes Ka-
KO€ BPEMSI OHU CTOJKHYTCA?

2.49. Pakera Ha BbicoTe 4 = 120 M pa3pbiBaeTcs B BO3IyXe Ha JBA OC-
Kosika. CKOpoCTb NepBOTo 0CKOKa v; = 80 M/C HallpaBieHa BEPTUKATBHO
BBEPX. CKOPOCTB BTOPOTrO — v, = 60 M/C HanpasjeHa BEPTUKAIBHO BHU3.
Ha xakoM pacCTOAHMU Ipyr OT Apyra OHM OKaxyrcs yepe3 7, = 0,50 ¢ u
7,=4,0 ¢?

2.50. C sepTonera cOpocuny Ge3 HauaibHOW CKOPOCTH JBa Tpyaa,
npHYeM BTopoii Ha T = 1,0 ¢ no3xe nepporo. OrnipeaeanTe pacCTosIHUE Me-
X1y HUMHU 4depes BpeMs £, = 2,0 ¢ ¥ 4, = 4,0 ¢ rTocne Hayala OBUXEHUS
EePBOro rpysa.

2.51. C BO3yIIHOrO 1LIapa, HaXOMIIIErocsi Ha BhICOTe 4 =240 M,
cOpocun 6e3 Ha4aIbHON CKOPOCTH OTHOCUTENBHO Liiapa rpys. Onpeaesure
BpEMSI €r0 MaJieHHs, €CJIH 1ap ObL1 HETIOABIDKHBIM. TO Xe, eCliu wap ABU-
FaJiCst BHM3 CO CKOPOCTBIO vy = 5,0 M/C; BBEPX €O CKOPOCTHIO 7y = 5,0 M/c.
C KakuM yCKOpEHMEM OTHOCHUTENBHO IUAapa ABUTAICS TPy3 B KAXAOM U3
ciiyyaen?

§ 3. PaBHOyCKOpeHHOe KPHBOJIMHEHHOE IBIDKeHHe

3.1. MoxeT i1 MaTeprajibHas TOYKA IBUIAThCA 1O KPHUBOIMHEHHOI
TPAaEKTOPUU NPH YCIOBUU: 1) BEKTOP MOJHOTO YCKOPEHHS a = COnst;
2) BEKTOp HOPMATBHOIO YCKOPEHHUSI @, = const; 3) BEKTOp TAHTEeHLMATb-
HOTO YCKOpeHMsS a, = const?

3.2. Yto MOXHO cKa3aTh 0 Gopme TPAeKTOPUY MATEPUAILHOM TOYKH,
ABHXYIIEHNCS B INIOCKOCTH, eciu 1) a, = const, a, = 0;2) a, = 0, a, = const;
3) a, = const, a, = const?
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3.3. MarepuasibHast TOYKa ABUXKETCs B IUIOCKOCTH X, Y TaK, 4TO €€ KO-
OpAMHATBI M3MEHSIIOTCSI CO BPEMEHEM COINIaCHO YPABHEHHUSIM X = Af,
y=Bt+ Ct?, tne A, B, C — pa3MepHbie napaMeTpbl. 3alkiInTe ypaBHe-
HHe TPaeKTOPHHU y(x), MOLYJIM BEKTOPOB CKOPOCTH 1(f) M ycKOopeHus a(l),
yroj MexXny BEKTOpaMHM CKOPOCTM M YCKopeHust P(f). _

3.4. Teso 6pollieHO TOPU30HTAILHO ¢ HAaYalbHO CKOPOCTBIO . [io-
MECTUB Ha4alo KOOPAMHAT B TOYKY OPOCaHUS 1 HANpaBUB OCh X BAQUIb Ha-
qaJbHOI CKOPOCTH, a OCh ¥ — BEPTUKATBHO BHU3, MOCTPOiTE rpadpMKH 3a-
ucumocteit: g(f), g0, vdd, v(0), x(1), W).

3.5. Teino 6polIeHO TOPU3OHTANBHO C HaYaIbHOM CKOPOCTHIO vy. Hait-
pute: 1) ypaBHEHME TpaeKTopuu Tena y(x) (MOCTPOWUTE COTNACHO 3TOMY
ypaBHEHMIO TPAEKTOPUIO T10JIeTa); 2) 3aBUCUMOCTbL MOLRYJISI BEKTOPA CKO-
POCTH OT BpeMeHH 1(?); 3) 3aBUCUMOCTb OT BpeMEHH yIJ1a 0.(f) MeXay BeK-
TOPOM CKOPOCTH TeJla U TOPU3OHTOM; 4) 3aBUCUMOCTb OT BPEMEHU yria
B(?) Mexmy BEKTOpaMM CKOPOCTH M YCKODEHHS.

3.6. Teno 6GpollieHO TOPU3OHTAIIBHO CO CKOPOCTHIO 1. Hapucyiite Tpa-
eKTOPUIO ABMXEHHS H YKAXKUTE B NPOU3BOIbLHOMN TOYKE TPAEKTOPUU BEK-
TOPB! CKOPOCTH, TIOXHOTO YCKOPEHMsI, HOPMAJIbHONW W TaHreHUMAILHON
COCTAB/SIIOIUUX YCKOPEHUSL.

3.7. C BepxHeil TOJNKH BaroHa PaBHOMEPHO IBMXYIIErocs mnoe3aa
ynan npeaMet. KakoB xapakTep ero ABMXEHUsI OTHOCUTENIbHO BaroHa? oT-
HOCUTENBHO 3eMnun?

3.8. B xakoMm ciiyyae BbIMaBUIMI U3 OKHA BaroHa MpeaMeT yrnajgeT Ha
3eMJIIO paHbllie: KOTa BaroH CTOMT Ha MECTe I KOT1a OH ABUXeTCs?

3.9. KameHb, OpoLIeHHbII TOPU3OHTAIBHO € 00pbIBa BhicOTOM H = 10 M,
yITal Ha PacCTOSTHHM § = 14 M OT TOUKHM OpocaHusl. 3anuiluTe ypaBHEHHE
TPAEKTOPHH M M3 HEro ONpeeuTe HayalbHYIO CKOpPOCTh. YeMmy paBHa
CKOpPOCTb KaMHsI Ha Bbicote /1 = H/2?

3.10. Onpenenute CKOPOCTH Tea yepes ¢ = 3,0 ¢ nmocie Toro, Kak ero
OpOCHAM TOPHU3OHTAIBLHO CO CKOpOCThIO 1y =39,2 M/c.

3.11. Yenosek HEIPAET B BOAY C KPYTOT'O TOPU3OHTANLHOTO Oepera Bbl-
cotoit H = 5,0 M, uMes rocsie pazbera ckopocTb vy = 6,7 M/c. Onpenennte
MOLYJ1b 1 HATPaBJIeHUE BEKTOPA CKOPOCTH YEIOBEKA MPH JOCTUXEHUM UM
BOJBI. _

3.12. Teno, GpollieHHOE TFOPU3OHTAIBHO C BBHIUKHM, yepe3 f=3.0 ¢
yIajio Ha 3eMJI10 Ha pacctosiiuu /= 60 M ot ee oCHOBaHud. Onipeaenute
HAaYaJIbHYO M KOHEYHYIO CKOPOCTH.

3.13. B xaxkoit MOMEHT BPeMEHH Y TeJia, GpOLIEeHHOTO TOPHU30HTAILHO
C HaYaJIbHOM CKOPOCTBIO ¥y = 19,6 M/C, TaHTeHLMAbHOE YCKOPEHHUE PaB-
HO HOpMajlibHOMY?
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3.14. My 6potlieH rOpU30HTAILHO CO CKOPOCTHIO 7y = 9,8 M/c. Yepes
CKOJIBKO BPEMEHH U B KAKOM MECTE €r0 HOpMaJlbHOE YCKOpeHHe OyneT B
ABa paza OOJIbLIE TAHTEHUMATIBHOrO?

3.15. C o6pbiBa B rOpU3OHTAIBHOM HaMpaB/ieHUH OGPOCaIOT KaMeHb CO
CKOPOCTBIO 1y = 20 M/c. OnpenenTe TOUKY TPAEKTOPHH, PaTuyC KpUBH3-
HBl KOTOpOH B § pa3 6GojiblUe paguyca KPMUBU3HBI B BEPXHEH TOUKE.

3.16. JanbHoCTh nojeTa Mstya, OPOIMEHHOr0 FOPH3OHTAJIBHO CO
CKOpOCThIO vy = 4,9 M/C, paBHA BBICOTE, C KOTOPOIi €ro 6pOCHJIH.
Yemy paBHa 9Ta BLICOTA U MO KAKUM YIJIOM K FOPU30HTY M4 yriaa Ha
3eMii0?

3.17. C BeprofeTa, NeTAIIEro Ha BEICOTE H =125 M €O CKOpOCTbIO
v =90 kM/4, cOpocuiu rpy3. Ha kakoii BbicOoTe ero cKopocTb 6yeT Ha-
npasjieHa 1o yrioM 45° K ropusoHty?

3.18. B MuLueHb ¢ paccTosiHUA § = 50 M CIeIaHO ABa BBICTPE/IA B TOPH-
30HTAILHOM HAMpABJIEHUM NPU OJMHAKOBOW HaBoake BUHTOBKU. CKO-
pocTb nepBoi nyau v, = 320 m/c, BTopoit v, =350 m/c. Onpenente pac-
CTOSTHHE MeXAy NPOOOMHAMHU.

3.19. Kakoii ckopocTbio 0671a/1all IBKHUK [PHU TIPLIKKE C TPAMILIMHA,
HaXOAAWLIEroCsl Ha BEPLIMHE TOpbl, UMEIOLIEN YKIOH o = 45° eciin oH
NPU3EMIIMIICA HA TOPEe Ha PAcCTOSHHUU § =29 M OT BepLIMHEBI?

3.20. Jlerammii Ha Bricote H = 400 M cO CKOPOCTBIO v = 360 KM/4 ca-
MoJIeT cOpachiBaeT rpy3 Ha nanydy Kopabiist, MAYIIEro B TOM Xe HanpaB-
JICHMH €O CKOPOCThIO ¥ = 54 KM/4. KakoBO AOKHO OBITh PacCTOsIHUE
(MO TOPU3OHTANM) MEXIY HMMM, YTOOBI IPy3 HOMal Ha naty6y?

3.21. JlepeBAHHBIA 11ap, CKATBIBASICh C JIECTHUIbI, UMEJ TOPHU3OH-
TaJIbHYIO HAYAJIBHYIO CKOPOCTh 1y = 1,7 M/c. BbicoTa / v 1upuHa b kax-
noii cryneHu pasHbl 20 cM. O KaKyio MO CYETY CTYMEHBKY LIap yAapHuTcs
BriepBbie?

3.22. [1Ba OCKOJIKa pa3opBaBILErocsi Ha HEKOTOPOH BBICOTE CHapsiaa
MIOJYYHIIK CKOPOCTH vy = 20 M/C 1 1, = 80 M/C, HanpaBJIeHHbIE FOPU30H-
T&JIbHO B [IPOTHBONOJIOXHbIE CTOPOHEI. KaKMM CTaHET paccTosiHHE MEXTY
OCKOJIKaMM, KOTZa MX CKOPOCTH OYAyT B3aUMHO NeEpIeHIUKYJISIPHLI?

3.23. insa Tena, GPOLLIEHHOTO MO YIJIOM ¢ K TOPH3OHTY CO CKOPOCTBIO
vy, ocTpoTe rpaduku saBUcuMocTeil: g(7), g,(1), v(D), v(1), x(¥), y(#). Ha-
HaJI0 KOOPOUHAT COBMECTHUTE C HAaYaJibHBIM TOJIOXEHHEM Tea.

3.24. Teno 6pocHiu o CKOPOCTBIO v IO YIJIOM 0. K TOPH30HTY. 3amnu-
LIMTE YPaBHEHHWE IBUXEHMS B IEKAPTOBBIX KOOPAWHATAX. YOEAUTECD, YTO
TPACKTOpUsI TpeaCTaBiasieT coboil mapadony.

3.25. Teno Gpocuy co CKOPOCTHIO vy MOJL YIJIOM 0L K FOpH30HTY. Haii-
aurte: 1) 3aBUCHMOCTb CKOPOCTH OT BpeMeHHU 1(#); 2) BpeMst 1101eTa; 3) 3a-

BUCHMOCTb OT BPEMEHH yIJIa @(f) MeXIy BEKTOPOM CKOPOCTH U FOPU30H-
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TOM; 4)3aBUCUMOCTb OT BpEMEHH yrj1a B(#) MeXny BeKTOPAMHM CKOPOCTH U
YCKOpEHHUsl; 5) MAaKCUMAIbHYIO BbICOTY NOABEMA; 6) JaIBHOCTD MOoJeTa.
V6enutech, YTO BpeMs MONbEMA PAaBHO BpPeMEHM MNaNCHMSL.

3.26. Teno 6poleHO ¢ HAYaJILHOM CKOPOCTHIO vy MO YITIOM OL K rOpH-
30HTY. HapucyiiTe TpaeKTOPHIO IBUXEHUSI U YKaXHTE BEKTOPBI CKOPOCTH,
MOJTHOr0, TAHTEHUMAIBHOTO ¥ HOPMaJILHOTO YCKOPEHHSsI B TOYKAaX Tpaek-
TOPUH, COOTBETCTBYIOIIMX: 1) Hayany IBHXEHNUS (cpasy nocie O6pocaHusl);
2) HauBbICWIEH TOYKE MOABEMA; 3) KOHLLY ABUXKEHUS (HETIOCPEACTBEHHO
nepen naneHueM). YeMy paBHbI g U g, VIS 3TUX touek? Onpegenute pa-
JAMYCHl KPMBH3HBI Hayala U BEpPIIMHbI TPaeKTOPHH.

3.27. J1pa Tesia 6pOLIEHDI ¢ OMHAKOBO! HAaYaJIbHOM CKOPOCTBIO MO/
yriamu o ¥ 90° — oL K ropu3oHTy. OnpeennTe OTHOLEHUS HAUOOIBIIMX
BBICOT [OXbEMA W JANBHOCTEH MX MoJeTa.

3.28. Teso 6poieHO Moa YIJIoM o = 60° K TOPM30HTY CO CKOPOCTBIO
1y = 10 M/c. OnpeneuTe MOMEHTBI BPEMEHH, KOTIA CKOPOCTb HafpaBJie-
Ha mox yraoM 3 =45° K TOpH30HTY.

3.29. HavanbHast CKOpOCTh GPOLIEHHOTO BBEPX KaMHsA vy = 10 m/c.
Criycrst BpeMs T = 0,50 ¢ ckopocTs craia papHoit v =7,0 M/c. Ha xakylo
MaKCHMATBHYIO BBICOTY HaJl HAYAIbHBIM YPOBHEM MOAHUMAETCS KAMEHD?

3.30. Kakylo HauaJIbHY10 CKOPOCTb HY>KHO COOOLUMTh CHTHAJIBHOI pa-
KeTe, BLIUTYLIEHHOM Mo yraoM o = 45° K TOPM30HTY, YTOObI OHA BCIIBIXHY-
JIa B HAMBBICLLEH TOYKE CBOEN TPaeKTOPHH, €CJIU BPEMs FTOPEHHS 3aMnaia
pakeTsl T = 6,0 ¢? OnpeaenuTe KOOPAMHATHL 3TON TOUKH.

3.31. JIBoe UrpaioT B Msiy, 6pocas ero apyr apyry. Kakoi HanGonbrein
BLICOTHI JOCTUTAET MAY BO BPEMS MTPbl, €CJIM OT OIHOTO UIPOKa K ApYTOMYy
OH JIETUT B TeyeHWe BpeMenu ¢ =20 c?

3.32. [Tox KakuM YIJIOM K TOPU3OHTY HYXXHO OPOCUTH C 3€MIIH TENO,
YTOGBI €10 MAKCUMAaJIbHAas BLICOTA IMOAbeMa Obljia B 2 pasa 601blLE JaTbHO~
cru ronera?

3.33. KameHb, GpOLLIIEHHBIA MOA YIJIOM K TOPU3OHTY, yNal Ha 3eMII0
yepes ¢ = 4,0 c. Onpeaenute BLICOTY U JaIbHOCTD MOJIETA, €CJIM U3BECTHO,
YTO BO BPEMs1 ABMXEHHS €10 MAKCHUMAJIbHAsI CKOPOCTh ObLia BABOE OOJTbIIIE
MUHHMMAaJIBHOM.

3.34. KameHp 6pocHIM €O CKOpPOCTBIO 7y = 19,6 M/c moa yrjioM
o = 60° k ropu3oHTy. OnpenesuTe pannyc KpUBU3HbI €10 TPAEKTOPHH: 1) B
BepxHeil Touke; 2) B MOMEHT MNaJeHHUs Ha 3eMIIO.

3.35. CHapsil BhUIETAET U3 OPYAHMSI IO YIVIOM O = 45° K rOpHM30HTY.
YeMy paBHa JANBHOCTbL MOJIETA, €CIN PaIuyC KPUBU3HBI TPAEKTOPUHU B
TOYKE MAKCHMAIbHOTO moabeMa R =15 km?

3.36. Kamenb 6pocuay nox yrioM oo = 60° K TOpU30HTY CO CKOPOCTBIO
1 = 19,6 m/c. KakoBbl 6yayT HOPMabHOE H TAHTCHIIUATIBHOE YCKOPEHHUS
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yepe3 t = 0,50 ¢ nocne Havyana ABuxKeHust? Ye-  g=15°
pe3 CKOJbKO BpeMEHH IMOCe Hauaia JBHXe- h=15m
HUSI HOpMaNbHOE K TPACKTOPUH YCKOpEHHE e
KaMHst OyleT MakKCHMaJbHbiM? s=3m

3.37. KaMeHb, OpOLIEHHBI MOZ YIJIOM
o = 60° K FOPH30HTY CO CKOPOCTBIO 7y = 30 M/c, /
yepes f = 2,0 ¢ ynain Ha kpbiwy goma. Onpene- /
JUTE BHICOTY JOMa M PACCTOSIHME 1O HEro.

3.38. MOTOUMKIUCT BBHEIKAET Ha BBHICO-
Kuii Kpail pBa. Kakylo MUHUMAIbHYIO CKO-
POCTb OH JACG/LKEH UMETh B MOMEHT OTPLIBA OT Kpast, YTO6bI nepeCKO‘{I/ITb
poB (puc. 31)?

3.39. YIrpoK noceu1aeT Msiy € BBICOTHI 4 = 1,2 M Haj 3eMJieit Tak, 4To-
65l yrosi 6pocaHus 6bu1 paBeH o = 45°. Ha paccrosiuuu s =47 M oT MecTa
OGpocaHus pacnoyioxeHa cetka soicotoit H =7,3 M. Kakoii 10mXHa 6bITh
MUHUMATbHAS CKOPOCTb, YTOOBI MSIY MEPECKOYMI CETKY?

3.40. Oyr6obHBIA MSY TOCBUIAETCS. € HAYalbHOH CKOPOCTBHIO
v = 10,7 M/c nox yrnom a = 30° K ropusoHTy. Ha pacctostHuu s = 6,0 M
OT TOYKH yapa HaXOAUTCS BEPTUKAJIbHASI CTEHKA, O KOTOPYIO OH YHPYTo
ynapsiercst. Haliaute pacctosiHue OT TOYKHM yaapa Mo Ms4y [0 TOYKH ero
NIpU3EMITEHUS. §

3.41. Ha rope ¢ ykiioHoM ¢ = 30° 6pocaloT MY ¢ Ha4aJIbHOI CKOpo-
CTbIO 1y = 9,8 M/C nepreHNKyISIPHO CKIIOHY ropbl. HaiizuTe Bpemst no-
JeTa. Ha KakoM paccTOsSHMM OT TOYKM 6GpocaHusi oH ynazer?

3.42. Msiy 6pocaioT BBEPX BIONb CKJIOHA X0JIMa NOA YoM B = 60° k
ropusoHty. Ha pacctossHuu s =30 M OT Touku 6pocaHHsl OH Najaer Ha
3eMJTI0. YToJI HakiIoHa xonma o = 30°. OnipeaenuTe HaYaIbHYIO CKOPOCTD.
CKOJIBKO BpeMEHH MPOLLIO MEXIY ABYMSI ITOJOXEHHSMH M4 HA TOM BbI-
CoTe, Ha KOTOPOH OH yman?

3.43. Ms1u 6pocaioT ropH30HTANBHO CO CKOPOCTBIO 1) = 14 M/cC TOpHI,
cocTapnsoweH yron o = 45° ¢ ropusonToM. Ha kakom HauGosblieM pac-
CTOSIHUM OT NIOBEPXHOCTH TOPbI OH OKaxeTcsl BO BpeMsi noneta? [e ol
MPU3EMJIUTCS?

3.44. U3 opynuist npon3sBeieH BBICTPEN Ha MOPaKEHUE B MHLISHB, je-
TSALYIO FOPU3OHTANBLHO Ha BHICOTE £ = 90 M C MOCTOSIHHOW CKOPOCTBHIO
u =72 km/u. OnpeenuTe HaYaIbHY CKOPOCTh CHAPAIA, €CITH B MOMEHT
BBICTPE/Ia CTBOJI OPYANs OblI HAaNpaBJIeH CTPOTO HA MUILEHD MOJ YIJIOM
o = 60° K ropH30HTY.

3.45. JIBa Tes1a GpOLIEHBI MOX Pa3HBIMH YINIAMH K TOPU30HTY H C pas-
JIMYHBIMM HayaTbHBIMU CKOPOCTAMU. TToKaXHuTe, 4TO BO BpeMst ABUXKEHUS
MX OTHOCHTe/IbHasi CKOPOCTb IIOCTOSTHHA 110 MOLYJIIO ¥ HAaNpPaBJieHUIO.

Puc. 31
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3.46. Jpa Tena 6pocHIY OXHOBPEMEHHO C OMMHAKOBBIMM CKOPOCTAMHU
vy = 20 M/c, HaNpapieHHBIMHU TIOA YIIOM O = 30° K rOpM3OHTY, OIHO C Bbl-
cothl H = 30 M, Ipyroe ¢ 3eMJIM 13 TOUKH, HAXOAALILENCS TOYHO MO BEPX-
HuM TestoM. Yepes Kakoe BPeMsi U B KAKOM MECTe OH UM CTONKHYTCS1?

3.47. IBa Tesa OPOCHIM B TOJIE TAXECTH 3eMIM B MOMEHT BPEMEHH
t = 0 n3 ogHoi Touku. HauansHast CKOPOCTb IEPBOTO TEJA Uy U HanpasJie-
HA BEPTUKAJILHO BBEPX, @ BTOPOTrO — vp; U HarnpapjieHa ropu30HTANBLHO.
Haitaute 3aKOH U3MEHEHHSI CO BpEMEHEM PacCTOsHHA [ MEXAY HUMH.

§ 4. Kpusosnuseiinoe ABHIKeHHE

4.1. MaTepuanbHasi TOYKa ABUXKETCS 10 KPMBOJIMHENHOM TPAeKTOPHHU
(puic. 32). ITokaxuTe HaNpaBJIEeHNE BEKTOPA NMEPEMELICHUS U3 TIO0XKEHNA
A B nonoxeHue B. CpaBHUTe MPOINEHHBIN MYTh U MOIYJlb BEKTOPA Ii€pe-
MeLIEeH M.

4.2. MaTepuaibHasi TOUKA JBUXETCS PABHOMEPHO MO KPHBOJIKWHEH-
Ho#t TpaekTopuu (puc. 33). [TokaxuTe HanmpaBjieHNE BEKTOPOB CKOPOCTH
U YCKOpeHHUs1 B TOuKax A u B.

4.3. MOXeT M HOPMaJbHOE YCKOPEHMHE MATepUajibHON TOYKM NpH
ABMXKEHNH TI0 KPMBOJIMHEHHOM TPAaeKTOPHHU: 1) PABHATELCSA HYIIO; 2) PaB-
HATHCS TIOCTOSIHHOMY BEKTOPY; 3) OBITH MOCTOSIHHBIM IO MOIYJIO?

4.4. JIpurasicb paBHOMEDHO CO CKOPOCTBIO ¥, MaTepuajibHas TOYKa
MpouLia MOJOBUHY OKPYXHOCTH pamuycoM R. Onpenenute: 1) Moayib
BEKTOpA TepeMeIleHHUS; 2) IPOiACHHbIN TOYKOH yTh; 3) MOALYJIb BEKTOPA
cpelHeil CKOpOCTH; 4) CPEIHIOIO MYTEBYIO CKOPOCTD; 5) MoOynn BEKTOpa
YCKOPEHWS.

4.5. MaTtepuaibHas TOYKA JBUXETCS PABHOMEPHO MO KPHBOJIMHEN-
Hoit TpaexTopuu (puc. 34). B Kaknx TOYKax TPaEKTOPHH YCKOPEHHE MaK-
cuManbHO? paBHO HyMo? TIOKaXuTe HanpaBIeHUe BEKTOPOB CKOPOCTA U
yckopenuss B Toukax A, B, C.

4.6. Tpy ABMXEHNHM MAaTEPUAILHON TOUKY €€ PaAnyC-BEKTOP U3MEHS -
eTcs TOJALKO MO HampabieHWIo. KakoBa TpaeKTOpusi ABUXEHHs?

4.7. MarepuanbHasi TOYKa ABHXETCS B IUIOCKOCTH X, y, NIPHYEM €C
NPAMOYTOJIbHBIE KOOPAMHATHI ONPECIISIOTCS YPABHEHUAMH X = Acos wt,
y = Asin wt, ae A ¥ 0 — pasMepHbIe TOCTOAHHbIE. [1oyduTe ypaBHEHHE
TPAEKTOPUM.

B

A
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Puc. 32 Puc. 33 Puc 34
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4.8. Toyka ABMXETCs MO OKPYXHOCTH C I1O-
CTOSIHHOM CKOpOCThIO v = 50 cM/c. BekTop cko-

POCTH M3MeHsieT HanpaeneHue Ha A@ = 30° 3a R AL

Bpemst A7 = 2,0 ¢. Onpesesute HOpMaTbHOE YCKO- /4

PEHUE TOYKMU. - !
4.9. KoHeu MMHYTHOI CTpesKH 4acos Ha b

Cnacckoi 6autne Kpemist TEePENBUHYJICSI, OMU- A

€aB nyry mimHoi /= 37 ¢cM 3a BpeMs T = | MHUH.
Onpenenute MIMHY CTpenKH.

4.10. MunyTHas cTpe/iKa YacoB B TPU pasa [JUTMHHEE CeKyHaHoi1, Haii-
ANTE OTHOLICHHUE JTHMHEHHBIX CKOPOCTEH KOHLIOB 3THX CTPEJIOK.

4.11. OnpenennTe yCKOPEHUE TOYEK 36MHOIO 9KBaTOpa, 00YCIOBAEH-
HOE CYTOYHBIM BpalieHHeM 3eMan. Kak MOMKHA M3MEHUTBCS yriaosas
CKOPOCTb 3eMJTH, YTOOBI 3TO YCKOPEHHME CTANO PABHbBIM g?

4.12. Onpenenute IMHENRHYIO CKOPOCTH U YCKOPEHHE, KOTOpble MMe-
10T TOYKH 3EMHOI1 MOBEPXHOCTYU HA IUKMPOTE Cankr-Ilerep6ypra (60°c. ui.)
BCJICACTBHE CYTOYHOIO BpalllcHUsT 3eMIIH.

4.13. Boluncaure yriosyio u JIMHEHAHYIO CKOPOCTH OpPOUTANLHOIO
CIIYTHMKA 3eMJIM, eclu Tiepuox ero obpawenns 7= 121 MMH, a BblcoTa
nosiera £ = 1700 km.

4.14. Koneco Benocunena umeer panuyc R =40 cm. C Kakoid CKOpo-
CThIO €ACT BENOCHIICAUCT, €CIM KoJseco aenaeT n = 100 06/Muu?

4.15. O6pyy pamycoM R = 0,50 M xaTuTCs 6e3 MPOCKaIb3bIBAHUA MO
TOPU3OHTAIBHOM opore co cKopocTsio v = 1,0 M/c. Onpeaennte cKo-
POCTb M YCKOPEHHUE TOYEK, JIEXAINX HAa KOHLIAX BEPTUKAIBHOIO U TOPH-
30HTAJILHOIO TUAMETPOB.

4.16. Touka 4, Jiexallas Ha nepeceyeHun peJibCa C BHEIHUM 00010M
KoJIeca 10e3na, ABMXETCS B NAaHHBIA MOMEHT BPEMEHHM CO CKOPOCTBIO
u =35,0 M/c (puc. 35). Onpenenute, ¢ Kakoit CKOPOCTbIO M B KAKOM Ha-
TIPaBNICHUN NBUXETCS 1Oe3M, ecnu  r= 50 cMm, R= 56 cwm.

4.17. Unnunapuyeckuii KaTok panuycoM R = 10 cM nometieH MEXTY
ABYMsI NapauIeNbHBIMU PEHKAMH, KOTOPbIE IBUXYTCS B OIHY CTOPOHY CO
CKOpoCTsAMH vy = 6,0 M/c 1 v, = 4,0 M/c. Onpenesnre CKOPOCTbD €10 HEeHT-
Pa, ECJIN NPOCKA/Ib3bIBAHUE OTCYTCTBYET. KakoBa yriosasi ckopocTs Bpa-
IeHus KaTka? Peluyte 3anavy 114 ciayyasi, Korua CKOPOCTH peeK Halpag-
JICHBI B pa3HBIE CTOPOHBI.

4.18. Topu3oHTANIBHBII AUCK pannycoM R = 3,0 M BpalIaeTCa BOKpyr
CcBoei ocu, nenast n = 5,0 06/mMuH. YenoBeK T BAOTb paaunyca ¢ nocro-
SHHOH CKOpOCThIO u = 1,1 M/c oTHOCHTENbHO mucKka. Kak M3MeHsieTcs
MOZYJIb CKOPOCTH 4€JIOBEKA OTHOCHTEJILHO 3€MJIH B 3aBUCHMOCTH OT pac-
CTOSIHHUSI F OT LIEHTPa AUcKa? YeMy paBHa 3Ta CKOPOCTb B LEHTPE U Ha Kpaio
aucka?

o
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4.19. FopusoHTanbHasa miatdopma paguycom R= 2,0 M Bpalaercs
BOKpYT cBoeit ocH, nenast n = 30 06/muH. Lllap Karutcs B paluaibHOM Ha-
IpaBJieH1H K TIATGOpMeE CO CKOPOCTBIO v = 7,0 M/c. Onpenenyvre Beu4m-
HY ¥ HanpaBJIeHHe CKOPOCTH 11apa OTHOCHUTENBHO NIATGOPMbI B MOMEHT,
Korga paccrosinve no Hee 6yaer /=16,0 M.

4.20. Kpvownn OA, Bpallias o C YIJIOBOI CKOPOCTHIO @ = 2,5 pan/c,
MPUBOIMT B ABMXEHUE KOJIECO PAAMYCOM r =35,0 M, KaTsALIEEC MO He-
NOABUXHOMY KOJeCy pamuycoM R =15 cm. Haiinute ckopocTb Touku B
(puc. 36).

4.21. OnuH aBTOMOOWIb JBKKETCS TIO 3aKPYIVIEHUIO pPaguyCoM
R = 0,50 kM, ApYyroii — NpsAMONMHEN|HO MO LIocce, mpoxonsiueM B /= 700 M
OT LieHTpa 3aKpyriieHus. CKOpOCTb KaXI0ro aBTOMOOWIS v = 60 xM/u.
OnpesieuTe CKOPOCTh BTOPOrO OTHOCUTENIBHO IIEPBOrG B MOMEHT, KOTZA
pAacCTOsSIHUE MeXTYy HUMH MWHHMAaIbHO.

4.22. TIponennep caMojiera paauycoM R = 1,5 M BpaulaeTcsi ¢ 4acTo-
toit n=2,0 - 10> MuH™!, mprueM MocanoyHasi CKOpOCTb CaMONIETa OTHOCH -
TENBLHO 3eMJIM paBHa v = 161 kM /4. Onpenennure CKOPOCTb TOUKH HAa KOH-
ue nponennepa. KakoBa TpaeKTopusi ee IBMXEHHS?

4.23. MajbYHK BpalllaeT KaMeHb, [MPUBA3aHHbBIM K BEpeBKE MIUHOA
[ =0,50 M, B BEPTUKAJIbHOM IMIOCKOCTH € yacTtoToi n = 3,0 c~!. Ha kakyo
BBICOTY B3JIETE]l KAMEHb, eC/Ii BEpEBKa 000PBAIACh B TOT MOMEHT, KOrAa
CKOpOCTh Obljla HamnpaBlieHa BEPTHUKAJIbHO BBEpX?

4.24. Touka ABUXETCS MO OKPYXHOCTH pandycoM r = 20 cM ¢ NocTo-
SIHHBIM TAHTEHLIMAJIBHBIM YCKOpeHHeM a. = 5,0 cM/c?. Yepes CKONBKO
BpEMEHU TOCIe Havyala JBMXKEHHUs] HOPMaJIbHOE YCKOpeHHUE OyaeT paBHO
TaHreHLHATEHOMY?

4.25. Baj HAYMHAET BPaLLEHHE U3 COCTOSIHMS TIOKOSI M B niepBble f = 10 ¢
cosepinaeT N = 50 o6oporos. Cynras BpalleHUE PABHOYCKOPEHHbIM, Oll-
pelleINTe YIJIOBOE YCKOPEHHE.

4.26. HekoTopoe TeJ10 HauMHAeT BPALUAThLCA € NOCTOSSHHBIM YIJIOBbIM
yckopeHueM € = 0,040 pan/c’. Uepes CKOJIbKO BpeMEHH OCIIE HayaJla Bpa-
LLIEHUA T10JIHOE YCKOPEHME KaKoi-1ub0 TOUKHM Tena OyIeT HampaBieHO
NoA yraoM o= 76° K HampaBleHUIO CKOPOCTH 3TOH TOYKH?

4.27. JMCK HaYMHAeT JBUXXEHUE U3 COCTOSHMS INOKOS1 M BPALIACTCS
PaBHOYCKOpPEHHO. KakuM 6yaeT yroyi Mexay BEKTOPOM CKOPOCTH M BEKTO-
POM YCKOpEHUs IPOU3BOJIbHOM TOUKH AMCKA, KOTIa OH CAENIaeT OAUH 060-
pot?

4.28. IToe3n BbE3XaAET HA 32KPYIVIEHHBIN y4acTOK MYTH ¢ HAYAIbHOIA
CKOPOCTBIO 1y = 54 KM/4 M nipoxoaurt myTh s = 600 M 3a Bpems ¢ =30 c,
JBUFasiCb paBHOYCKOpPeHHO. OTpeaeuTe CKOPOCTh U YCKOpEHHE B KOHLE
3TOTO TYTH, €C/IM paluyc 3akpyrieHus pabeH R=1,0 xm.
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Puc. 36 Puc. 37

4.29. CtyneH4arslit IKUB € panuycamu r = 0,25 M u R = 0,50 M npu-
BOIMTCS BO BpallleHHE IPY30M, OIYCKAIOLIUMCS C TOCTOSHHBIM YCKOpe-
HueM a = 2,0 cm/c? (puc. 37). Onpenenute MOAYJIb M HANpABJIEHHE YCKO-
PeHUs TOUKK M B TOT MOMEHT, KOTIa I'PY3 NPOMAET MyThb s = 100 M.

Jonoxuurensuble 3anaun

L.1. Benocuneaucr ofHy TpeTh MyTH Npoexai ¢ NOCTOSHHOI CKOpoO-
CTBIO vy = 12 KM/, MEPBYIO MOJIOBUHY OCTABILETOCS MYTH ¢ HOCTOSHHOM
CKOpOCThIO v, = 18 KM/4, a 3aTeM CTal TOPMO3UTH U Yepes f; = 20 MUH OcC-
TaHOBHUJICS. OnpenesnunTe, CKOMbKO BpeMEHH OH ObLT B NYTH, KAKOii MyTh
TIpoexajl M CPEHIOI0 CKOPOCTb Ha BeeM nyTH. [Toctpoiite rpaduku 3asu-
CHMMOCTH MYTH W CKOPOCTH OT BPEMEHM.

L.2. Paccrosnue s = 360 kM Mexay nyHKTamu A u Bcamosier npoJjeTet
3a #;= 30 MuH. Bo BpeMmsl nosieTa iyt BeTep MOA YoM o, = 30° K THHUU AB
CO cKopocThlo 4 =10 M/c. OmpenenuTe Kypc f3; camonera npu nosere ot A
K B, Bpemsi 1, loJieTa M Kypc B, ipu niosiee ot BK A nipu ToM xe BETpe.

L.3. Karep, 1BUrasich OTHOCHTENBHO PEKH CO CKOpOCThIO v = 9,0 KM/y,
AEPXUT KypC NMEPrEeHANKYIIAPHO bepery. [Tox yriiom o = 45° k Gepery ayer
BETEP CO CKOPOCTHIO #; = 3,5 M/c. CKOPOCTh TEUEHHS PEKH u; = 2,5 M/cC.
Onpenenute, MO KakMM YriioM K Gepery HarnpasieH dnorep, yCTaHOB-
JICHHBIH Ha Karepe.

L4. To nByM nepecexaommmest nos yriom o = 30° JAoporaM IBUXKYT-
Csl IBa aBTOMOOMJISA: OIMH — CO CKOPOCTBIO v, = 54 KM/4, BTOPOH — CO
CKOpOCTBIO 1) = 26 M/c. Uepes BpeMs t = 1,0 MUH nocJie rnepeceyeHus
TIEPBBIM aBTOMOOHJIEM NEPEKPECTKA MO APYTOH AOPOre ero nepecek BTo-
poit. OnpenennTe MUHUMATLHOE PACCTOSTHUE Sy MEXIY HUMHU NOCIE Me-
peKpecTKa.

L.5. U3 opynust npousseaeH BeicTpen Ha TIOPaXCHUE B MULLIEHD, JIETS -
L1yl0 TOPU3OHTAIBHO Ha BLICOTE /=90 M C MOCTOSHHOI CKOPOCTbIO
u = 72 kM/4. Onpenennte Ha4aIbHYIO CKOpOCTb CHapsiia, ecii B MOMEHT
BBICTpe/1a CTBO OPYAMsl ObLT HANpaBleH CTPOTO HA MULIEHb 07 YIJIOM
o =60° K ropu3OHTY.
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y _ 1.6. J1Ba Tena HaXOAMANCH HA OAMHAKOBOM BBICOTE

Ha paccTostHu# s = 20 M apyr OT Apyra. B HexkoTOpbIit

MOMEHT BPEMEHM OHHO TEAO OTIYCTHJIH, & BTOpPOE

Gpocunu no yrioM o = 30° K ropu3oHTy. Onpeaenu-

Te, Ha KAKOE MMHHUMaJIbHOE pacCTOsTHME OHU COMU3M-

Puc. 38 JTUCh.

I.7. C xaKoii BLICOTH Ha0 OpOCUTH TEJIO B FOpU-

30HTJILHOM HAaMpPaBIEHHH, YTOObI OHO CTOJIKHYJIOCH

B BO3AYXE C APYTMIM TEJIOM, GPOLLICHHBIM MO YoM o = 60° K FOPU30HTY C

TOM Xe HauyaJlbHOI CKOPOCTBIO U3 TOYKH, OTCTOALICH HA pacCTOSIHUA
s=1,0 M 1o ropu3oHTaJM OT Mecta OpocaHusl nepsoro?

1.8. Ha HaxJOHHYIO TUIOCKOCTb, ABUXYILYIOCSA TOPU3OHTAIBHO CO
ckopocTblo v = 1,0 M/C, anaeT ¢ HeKOTOPOH BbICOTHI Ge3 HaYAIbHOM CKO-
pocty wapuk. [Iponeres paccrosgHue A = 35,0 cM, OH YIApWICH O TLIOC-
KOCTb, OTCKOYMJI U BHOBb ynasl Ha Hee. Halure paccTosiHUe MeXay TOY-
KaMH TIepBOTO M BTOPOTO YAapOB Ha MIOCKOCTH. Yaap abCoIOTHO yrpy-
ruit. Haxnon mnockoctu o = 45°.

1.9. [NocTpoiite rpaduK 3aBUCUMOCTH NPOEKIMHA BEKTOpa CKOPOCTH
Tena OT BPEMEHH Mo rpadMKy MPOeKUMHU BEKTOpa YCKOPEeHHUs (PUC. 38).
HavanbHast cKopocTh v = 0.

1.10. BackeT6OMUCT, HAXOMsACh HA paccTosiHUM s; = 10 M OT I1uuTa,
6pocaeT MY MON YIIOM o = 45° K TOPU3OHTY CO CKOPOCTbIO, PaBHOH
vy = 11 M/c. Msiu ynapsieTcst o 1T U ynipyro oTckakusaet. Ha kakom pac-
CTOSIHMM OT IUTA 6ackeT6omuCT repexsarut Ms14? ConpoTUBIEHHEM BO3-
Ayxa IpeHeOpeyb.

I.11. C koneca aBTOMOGHJISI, IBUXXYLIETOCS CO CKOPOCTHIO 1y, CCTAIOT
KoMbst rpsizu. Pamuyc xoneca R. Ha kakyio BeicOTy H Haj Joporoi oyaet
oT6pachiBaThCA IpsA3b? MI3MeHUTCS M BBICOTA H, eci KoJeco Oyner Ka-
TUTbCA C NPOOYKCOBKOH?

1 t,

Fnasa II

JUHAMMKA

§ 5. JIunamuka NPAMOJHHEHHOT0 IBHKECHHA

5.1. TIpy KaKMX yCIOBUSAX YACTHLIA MACCOI m IBUXETCs: 1) paBHOYC-
KOPEHHO; 2) PaBHOYCKOPEHHO MpPSIMOIHHEHHO?

5.2. YacTHila MACCOM m ABUXETCS PABHOYCKOPEHHO BOJb OCH X. 3a-
NUIIUTE ypaBHEHUSt OBMXKEHMSI B IPOEKUMX HA OCH X, .
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Puc 39 Puc. 40

5.3. Ha puc. 39 nokasaHa 3aBUCUMOCTb NPOEKIINM BEKTOpa CKOPOCTH
OT BPEMEHHM NpPU IBUXEHUH Tesia Maccoit m. Hapucyiite rpaduk 3asucu-
MOCTH NPOEKLLMH BEKTOPA CUJIbI, IEHCTBYIOLIEH HA TENO, OT BPEMEHM.

5.4. Ilpoekuus BEKTOpa CUITbI, IEHCTBYIOLIEN Ha Te0 MACCOi m, U3-
MeHAETCA co BpeMeHeM (puc. 40). Hapucyiite rpaduku 3aBucUMOCTH
TIPOEKLIMH BEKTOPA CKOPOCTH, KOOPAMHATEL U MYTH OT BpeMeHHU. Havaib-
Heie ycaosua: x(0) =0, v (0) = 0.

5.5. Tlo rnanko#t ropu3oHTaNBLHOIM TIOCKOCTH TSHYT IPY3 C [IOCTOSIH-
HOM O BeJIMYMHE CUJIOl 33 BepeBKY, 06Pa3yIOLLYIO C TOPU30HTOM YroJI:
1) ay; 2) 0, oy > ot B Kakom ciyyae ox ObicTpee 6yaeT 10CTaBEH K MECTY
Ha3HayeHus?

5.6. Moryr im cunbl F, =53 Hu F,=5,0 H nats PaBHOIEHCTBYIO-
wyw: 1) 48 H; 2) 55 H; 3) 17 H; 4) 1,0 H?

5.7. K teny npunoxeHs! ase cuns: F = 1SHu £/, =10 H (puc. 41).
Onpenenure cymMmy cHl, AeHCTBYIOIMX BIOMbL OCEH X W y.

5.8. Cuna F; = 10 H cocrasisieT ¢ ocbio x yron o = 30° cunel Fu B
NEPNEHAUKYIISIPHBI OCH X (pUC. 42). Onpenenute cuny F, eciiu U3BECTHO,
uro A = 5,0 H, a cymMa cit BIO/Ib OCH y paBHA HYJTIO. Yemy paBHa cuia,
neAcTeyomas BIOAL ocu x?

5.9. Ha Teno mMaccoit m = 200 r 1eiCTBYIOT ABe CHIbI F, =300 MH u
F, =400 MH, HanpaB/ieHHbIE TOX NMPSIMBIM YoM apyr K apyry. Onpene-
JIMTE BEMYUHY M HaNpaBleHHE YCKOPEHMS Tea.

i
Y
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2 JFz
X X

Puc. 41 Puc. 42
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5.10. Teno maccoit m = 1,0 Kr ABHXETCS ¢
7 A | yckopenueMm a = 1,7 M/c? 1ol JeiicTBMEM JBYX
PaBHBIX T10 3HAYEHUIO CUJI, HANPABJIEHHBIX MOX
yroM o, = 60° apyr k apyry. Onpeaennre ux sHa-
yeHue.

5.11. Io raakoii ropu30HTABLHON IJIOCKO-
CTH ABMXeETCA Tpy3 Maccoit m = 10 Kr 1moj AeHCTBUEM CHIIBI F=50H, Ha-
npaBJieHHOM OJ YIJIOM O = 60° x ropu3oHTy. OTIpeNenTe YCKOpEHHE
apuxeHuss. C Kakod CMIOi OH JAaBUT Ha IJIOCKOCTb?

5.12. Teno maccoit M = 2,0 KT NEXUT Ha [JIaJKOM T'OPHU30HTa/IbHOM
crone (puc. 43). OnpenenuTe, ¢ KAKUM YCKOPDEHHEM OHO HAYHET IBUTaATh-
cs1, eciyt: '1) HUTB TSIHYTB ¢ cutoi F=9,8 H; 2) 1OIBECUTH K HUTH TPYy3
maccoit m =1,0 Kr.

5.13. Kaky1o TOpM3OHTAIbHYIO CHJTy HEOOXOIMMO NMPUNIOXUTD K opy-
cKy Maccoit m = 2,0 KT, 4TO6Bl OH PaBHOMEPHO MEPEMEILAICS BHU3 1O
[IaAKOM HAKJIOHHOM IJIOCKOCTH, 0Opasyiollien yrom o = 30° ¢ rOpU30H-
TOM?

5.14. C KaKoil CWJIOi JABUT YesioBeK Maccoit m = 70 kr Ha o audTa,
ABIKYILErocs: ¢ yckopeHueM a = 0,80 m/c% 1) BBepx; 2) BHu3? C Kaknm
YCKOpEHHEM JOJDKEH IBUraThCs IUGT, YTOOBI YEIOBEK HE NABUT HA non?

5.15. J1ns 3aga4ym 5.14 BEIMUCIUTE CUIIY HATSDKEHUSI KaHATa, YAEPXKU-
Barowero udt Maccoit M = 300 Kr npu noaseme: 1) ycKopeHHOM; 2) paB-
HOMEPHOM; 3) 3aMEMJICHHOM.

5.16. OnpeaenTe, KaKoi Yroi ¢ BEPTUKAIBIO COCTABIAET HUTD C TPY-
30M, [IO/IBEILIEHHAS] HA TEJIEXKKE, ABUXYLLICHCS C YCKOPEHUEM a = 3,0m/c%

5.17. Iea rpy3a Maccamu my = 200 r 1 m; = 300 1, CBsSI3aHHBIE HEBECO-
MOl HEPACTSKMMOIA HUTBIO, JIEXAT Ha INIAKOM rOpU3OHTAJILHOM NOBEPX-
HocTH cTona. C KAaKWM YCKOPEHUEM OHM OYIYT ABUTATHCS, €CIIM K [PY3Y 11y
npwioxuts cuty F=1,5 H, Hanpas/leHHYI0 NMapalieNbHO [IOCKOCTH
crona? Kakyio cuy HaTskeHMsl GyAET MCTIBIThIBATD [TPY 9TOM HUTD, CBSI-
spisaomas Tena? OnpenenuTe, yeMy OyIET paBHa CHJIA HATSKEHUA HUTH,
ecan cuiny F TIpuaoXuTh KO BTOPOMY TpYy3y.

5.18. Ha rnaaxoit TOpU30HTAIbHOM THIOCKOCTH HAXONATCA ABA TeJa,
MAacca OJHOTO U3 KOTOPBIX m; = 2,0 Kr, a Apyroro m; = 3,0 Kr, CKperIeH-
Hble HelehopMUpOBaHHON NMpyxuHoit. Ha HuX JEUCTBYIOT TOPU30OHTAIb-
Hele cuibl F; = 8,0 Hu F, = 4,0 H, nanpasieHHbIE B IPOTHBOIOJIOXKHBIC
CTOpPOHBL. OMNpeAeaNTe XKECTKOCTb NIPYXUHBI, €CIA €€ YCTAHOBUBILIEECS
yinunenne Al=2,0 cMm.

5.19. J1parpy3a Maccamu m;= 1,0 kru m, = 2,0 Kr noaBeleHb HA HUA-
TSX, BTOPO# rpy3 TAHYT ¢ cunoit F = 3,0 H (puc. 44). B HexoTopbi MO-
MEHT BEpXHIOK HUTb Nepexuraior. Onpenennrte, ¢ KaKUM YCKOPEHHEM
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HauYHYT ABMraTbCsl Ipy3bl. YeMy paBHa cujla HATSKEHHS
HUTH, CBA3BIBAIOIIECH Trpy3pt [ u 2°?

5.20. K koHUAM 1uHypa, NMEPeKMHYTOro 4epes Hernof-
BHXHBIA OJI0K, NOABEIUEHBI IPY3bl MaccaMu m; = 0,10 Kr u
my = 0,15 kr. I[IpeHeOperas TpeHUeM U cuuTas LIHYD ¥ 610K
HEBECOMBIMH, & IIHYP HEPACTAXMUMBIM, OMpENENUTE YCKO-
PeHHE, C KaKUM OHM OyAyT ABUTAThCH, CHIY HATSIKEHUS
IIHypa ¥ NOKa3aHMsl IMHAMOMETPA, Ha KOTOPOM BUCHUT
6J10K.

5.21. /IBa o1MHAKOBBIX Tpy3a Maccamy M = 1,0 kr cBs- Puc. 44
3aHbl MEXIY COOOM HEepacTSKMMOi HUTHIO, NMEPEKUHYTOI
yepe3 GJIOK ¢ HEMOABUXHOM ocblo. Ha onuH M3 HUX KJIaayT
neperpy3ok Maccoi m = 400 r. Onpeaenute, ¢ Kakoit CUIO# GyA€eT 1aBUTD
IIEPErpy30K Ha TIpys.

5.22. T'py3 maccoit m, = 3,0 Kr HAXODUTCS Ha FJIaOKON HaKIOHHOM
TUIOCKOCTH € YIJIOM HaKJI0Ha o, = 30° ¥ CBSI3aH C rpy3oM m, = 2,0 xr Jier-
KO HEPACTXKUMOMN HUTBIO, 1epebpOLICHHOI Yepe3 HEBECOMBII U HEMOJ -
BUXHBIN 610K (puc. 45). Onpeaenure nx YCKOpEHHUE, CUY HATSIKEHUS
HWUTU, CWJIY NaBJCHUSI HA OChL OJIOKa.

5.23. Onpenenute CUNY HATSKEHMS HUTH U YCKOPEHHE IPy30B B CUC-
TCME, NMOKA3aHHOW Ha puc. 46. Tpenuem NpeHebpeys.

5.24. Haitnute yckopeHus a; ¥ a, Ten Maccamu My W my M CUITY HATSIKe -
HUs1 HUTH B CUCTEMeE, ITOKA3aHHO Ha puc. 47. Maccoit 6;10KoB U HUTEH, a
TaKXE TPEHHEM IpeHeOpeds.

5.25. Haiinure ycKopeHue rpysa Maccoit m u CHJly HATSIXKEHMSI HUTH B
CHCTEMe, TIOKa3aHHOI Ha puc. 48. Maccoit 6JI0KOB 1 HUTeIA, a TaKKe Tpe-
HHEM IIpeHebpeys.

5.26. Omnpenennte yCKOpEHMUs IPy30B, TIOKA3aHHbIX Ha puc. 49. Macca
rpy3oB M =5,0 xr, m = 1,0 xr. TpeHnuem, MaccamMu 610KOB 1 HUTEIH npe-
Hebpeyb.

5.27. Kakyio nocTosiHHyio TOPU3OHTANIbHYIO cuity (puc. 50) HyxXHO
IPUIOKUTb K Teslexke Maccol M =1,0 kr, 4ToGwb IPy3bl Maccamu
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m, = 0,40 xr v m; = 0,20 Kr OTHOCUTE/IbHO HEE HE nsuranuce? TpeHuem
npeHeopeyb. ’

5.28. Teyno Maccoit m = 1,0 Kr JIEXUT HAa FOPU3OHTAJIbHOMN TITOCKOCTH.
Koadpduument tperus p=0,10. Ha Hero neficTByeT ropu30OHTalbHAs
cuna F. Onpeaennte cuily TpeHMs U IBYX CIy4aes: 1) F=0,5 H;
2) F =2,0 H. U306pasute rpapyecku, KaK MEHAETCA CUJIa TPEHUS NPH
U3MEHEHUM CWIBI F.

5.29. Bpycok Maccoit m = 2,0 KT HaXORUTCS Ha TOPU3OHTaBHOM 1MO-
sepxHocTu. Koadduuuent rpenus u = 0,20. [Toctpoiite rpaduK 3aBUCU-
MOCTU YCKOpeHHsi OpycKa OT BHEILIHe TOPU3OHTATBHON CHIIbI F.

5.30. Ha teno maccoit m = 0,50 xr neicTByeT ropu3oHTa/IbHas CUna
f=10,20 H. B npoTHBONOJI0XHOM HarpaBJIeHUH JE/CTBYET CUIA F. Koad-
(ULIMEHT TPEHUSI MEXLY TeJIOM Y TOPU3OHTANTBHOM TUIOCKOCTBIO | = 0,10.
WU306pasute Tpaduuecku 3aBUCUMOCTb CHIbl TpeHUs OT F.

5.31. BpycoK HaxOAMTCsI Ha IUIOCKOCTH, YroJl HAKJIOHAa KOTOPOH MO-
weT MeHsaTbes oT 0 mo 90°. [TocTpoiiTe rpadyk 3aBUCUMOCTH CUJIBI TPEHUS
GpycKa O IUIOCKOCTb OT YIJIa HAKJIOHA TIOCKOCTH K TOPU30HTY. Koadpodu-
UMEHT TpeHMs paseH p. Kak ¢ moMolibio Takoi MiIoCKOCTH ONPEACIsATH
K03(hOULIMEHTBI TPEHUSA MEXITY TUI0CKOCTBIO U Pa3/INYHbIMU TenaMu?

5.32. Teno Maccoil m, Haxo/slleecst Ha TOPU3OHTAIBLHOM MIOCKOCTH,
TsHYT ¢ cunoit F < mg. KoahuumeHT TpEeHUS MEXIY TEJIOM U M1JI0CKO-
crpio Y. TMocrpoiite rpadmK 3aBUCHMOCTU CUJIBI TPEHHUS OT YA O MEXAY
cwioit F M BepTUKAIbIO.

5.33. Ha Tesno maccoit m = 1,0 Kr, HaxoAsiLueecs Ha TOpU30HTaIbHOM
[UIOCKOCTH, AeiicTByeT ropusonTaibhas cua F = 3,0 H. C kakoit Munu-
MaJIbHO¥ TOPU3OHTAIBLHOM CUIION Fiy;, HALO MOACHCTBOBATE B NIEPNEHM-
KyJISIPHOM HanpaBieHuH, 4TOOB OHO Haualo CKOIB3UTh? KoadduumeHT
TpeHusi Tena o miockocts y = 0,50.

5.34, Mardur Maccoit m = 50 T NIPUNUI K XeJle3HOH BepTUKANbHOM
creHke. Jjsl ero PABHOMEPHOTO CKOJIBXEHUsl BHU3 NPUKIIAALIBAIOT CHITY
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Puc. 51 Puc. 52

f=2,0 H. Kaky1o custy Haio pUIOXHTD, YTOOBI MATHHUT Hayal CKOJIb3UTh
BBEPX?

5.35. bpycok maccoit m = 3,0 KT ¢ MOMOLLBIO MPYXKUHBI TAHYT PaBHO-
MEPHO IO JOCKE, PACNOJOXEHHOM ropu3oHTanbHo. KakoBa xecTkocTh
NPYXXHUHBL, €CJIW OHA YINIMHUACH [TpU 3TOM Ha [ = 5,0 cM? Koadduumenr
TpeHHs Opycka O TIOCKOCTh W = 0,25.

5.36. KakoBa HayasibHast CKOPOCTB IIAN6bl, MYILEHHO 110 MOBEPXHO-
CTHU JIbJa, €CAM OHA OCTAHOBUJIACH Yepe3 f = 40 ¢? KoadduumeHr tpeHus
waidel 0 nex p = 0,05.

5.37. Teno maccoit m =100 Kr IBMXETCsI pABHOMEPHO BBEPX IO Ha-
KJIOHHOM MI0CKOCTH, 0Opasyowieii yron o = 30° ¢ ropU30HTOM, 1of Aeii-
crBueM cuibl F'= 0,85 kH, nanpaaenHo# Biosb miockoct. C KakuMm ye-
KOPEHHMEM OHO OYAET CKOJIB3UTb BHM3, €CJIM €ro OTIYCTUTH?

5.38. 1o ropu3oHTAIBHOIM IJIOCKOCTH ABUXKETCS TEJIO MOA AeHCTBHEM
CUJIBl, HampaBJeHHO! oA yrioM o = 30° Kk ropu3oHTy. Koadduunent
TPEHUS MEXTY TeJIOM M IUIOCKOCTBIO paBeH | = 0,10. Onpenenure oTHO-
IIIeHHE AEHCTBYIOLE N CHIIBE K CHIIE TSKECTH, €CJIM OHO ABUXKETCS C [TOCTO-
SIHHOW CKOpOCTHIO.

5.39. 3a kakoe BpeMsI TeI0 COCKONB3HET C HAKIOHHOI MIOCKOCTH Bbl-
coToi h = 5,0 M, HAKJIOHEHHOM MOA YIIOM 0. = 45° K TOPH30HTY, €CJTH 110
HaKJIOHHOI TJIOCKOCTH € YIJIOM HakIoHa 3 = 30° OHO ABUXKETCS PaBHO-
MepHO?

5.40. OnpenenuTe ycKOpEHHUE TeJI B CHCTEME, TOKA3AHHOM HA PHC. 51.
Koadduunent tpenus mexay tesom m 1 miockoctsio p = 0,10. Tpenu-
eM B Osoke, mMaccamy G/10Ka U HUTH npeHeGpeyb. Macca m, = 1,5 «r,
my = 0,50 kr, cuna F =10 H. Yron o Mexay cuiioit F 1 ropusoHTOM pa-
BeH 30°.

5.41. o HaK/IOHHOI IOPOTE C YIJIOM HAKJIOHA ¢, = 30° K TODU3OHTY
(puc. 52) onyckaetcs BaroHeTKa Maccoit M =500 kr. Onpenennte culty
HaTAXXEHUs KaHaTa NPY TODMOXEHUHM BATOHETKH B KOHLIE CITYCKA, EC/TH ee
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CKOpOCTb Tepel TopMoxeHneM 6puta vy = 2,0 m/c, a
BpeMsi Topmoxenus = 5,0 c. Koapduiunent tpeHus
MPUHATL paBHBIM W = 0,010.

5.42. Ilo HaKJOHHOH TNAOCKOCTH, COCTaBJSIIOILEH
yros oo = 10° ¢ ropu30HTOM, NycKaloT BBEPX LIAA0y, KO-
TOpasi, MOJHSBLUKUCH HA HEKOTOPYIO BBICOTY, COCKaIb3bl-
BAaeT IO TOMY Xe NyTH BHU3. OnpeaennTte KOdGhULMeHT
TPEHHUs1 1WAibbl O MIOCKOCTh, €CNUW BpPeMsl CIYCKa B
n=3,0 paza Oonblle BPEMEHU NOAbLEMA.

5.43. Yepe3 nerkuii Bpaiwaioluiics 0e3 TpeHHs

Puc. 53 ©710K NMepeKHYT WHYPOK. Ha oaHOM ero KoHLe npuBs-

3aH rpy3 Maccoi mj. [1o ipyromy KOHLY MOXET CKOJIb-

3UTh KOJIBLIO Maccoit m; (puc. 53). C KakuM yCKOpPEeHHEM
JIBUKETCS KOJIBLIO, ECJIM IPy3 my HeroasuxeH? YeMy paBHa cujia TpeHHS
KOJMbLA O LIHYPOK?

5.44. Ha BepxHeM Kpae HaKJIOHHOI MJIOCKOCTH YKpPETUieH 610K, yepes
KOTOPBIil MepeKNHYTa HUTH (cM. puc. 45). K 0HOMY €€ KOHILY MpUBSI3aH
rpy3 Maccoit m; = 2,0 kr, Jiexalunit Ha HakJIOHHOM niockocTy. Ha apyrom
KOHLIE BUCUT Ipy3 Maccoit m, = 1,1 xr. HakJIoHHast TUTOCKOCTb 06pasyeT ¢
ropu3oHTOM yroj o = 30°, k03¢ dULUMEHT TPEHUS MEXIY TPY30M U Ha-
KJIOHHOM mockocTthio i = 0,10. Haiiaure yckopeHue, ¢ KOTOPHIM JIBU-
KYTCA TPY3bl, U CWIY HATSKEHHMS HUTH.

5.45. Jocka Maccoii M MoXeT ABUratbcs 6e3 TpeHHMs 110 HAKIOHHOM
MJIOCKOCTH C YITIOM O K TOPU30HTY. B KaKOM HarpaB/leHUHU U C KAKHM YC-
KOpEHHMEM J0JIXKHA GexXaTh Mo Hel cobaka Maccoi m, YToObI I0CKA He CO-
CKaIb3bIBAJIA C HAKJIOHHOW IMJIOCKOCTH?

5.46. Yepes HENOIBMKHBIH OJIOK MEPEKUHYTA BEPEBKA, K OIHOMY U3
KOHLIOB KOTOpO# NpuBsi3aH rpy3 maccoit m; = 60 xr. Ha apyrom KoHue
noBsuca o6e3bsgHa Maccoit m, = 65 Kr, KoTopasi, BBIOMpasi BEpeBKY, MO~
HUMAET TPy3, OCTABasICh MPH 3TOM HA OAHOM U TOM X€ PACCTOSIHUH OT
nona. Yepes cKOJIILKO BpeMeHHM IPy3 OyAeT NMOAHST Ha BBICOTY A = 12 M?
Maccamu BepeBKM U GyioKa npeHebpeyb.

5.47. C miagxoil HaKJIOHHOM IUIOCKOCTH C YIJIOM TNpH OCHOBAHUH
o = 30° cockanb3bIBaeT KJIMH, BEPXHSIS I'paHb KOTOPOro rOPU3OHTANBHA.
Ha Hem nexut 6pycok Maccoi m = 100 r. OnpeaesiuTe CHly TpeHUs Mex-
Iy KJIHHOM M OGpYCKOM, a TaKXe CUJIy AaBleHHst Opycka Ha KIMH.

5.48. Ha BeplumHy KJinHa, o6pasyiouiero yroia o = 45° ¢ ropu3oHTOM,
noJjioxuan 6pycok. KoapduumeHt TpeHusi MeXLY OPYCKOM U KJIMHOM
u=10,25. C KakKuM YCKOPEHHEM HYXHO IBUraTh KJIWH BAOJbL FOPU30H-
TAJILHOM [UIOCKOCTH, YTODOBI OPYCOK HE CKOJNb3WJI OTHOCHUTEJNbHO KJIMHA
BHU3?
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5.49. ABTOMOGHIb Hayall ABUIaThes ¢ yCKOpeHUeM a; = 2,0 m/c2.Ipu
ckopocT v =70 KM/4 yCKOpEHHUE CTano paBHbiM a; = 1,0 m/c?. Onpene-
JIUTE, C KAKOW YCTaHOBMBLLUEHCS CKOPOCTLIO OH OyAeT ABUTaThCsl, €CIIH
CHUJIa TATY ABUIraTesis OCTAETCA TIOCTOSTHHOM, a CHJIa COMPOTHUBJIEH WS TTPO-
[IOPLIMOHANBHA CKOPOCTH.

5.50. INapaimoTHCT ¢ PACKPbITBIM MMApaliiOTOM NAagaeT ¢ YCTAHOBMB-
IeACst CKOPOCThIO v, = 2,0 M/c. Onpenennte, Kakoe YCKOPEHUE y HETO
ObLTO MOCJIE PACKPBITHSA NAPAILIOTa B MOMEHT, KOTa CKOPOCTh v, = 3,0 M/c.

§ 6. JunHaMHKa KPHBOJMHEHHOTO IBMIKEHHS

6.1. KaxoBa TpaeKTOpHUs YaCTULIbI MACCOM 7 TIPHU CIEMYIOLIMX YCIOBU-
ax: 1) F =const; 2) F=const ©u MOAYJIb CKOPOCTH v = const?

6.2. Yactuua Maccoii m IBUXETCS 110 OKPYXXHOCTH PaauycoM R ¢ 1o~
CTOSIHHOM 10 BeJIM4MHE CKOPOCTHIO v. 3aMULIKMTE 3aKOH ABUXEHHS B [PO-
CKLMSX Ha HAMpaBleHUs KacaTeJbHOW U HOPMATM K TPaeKTOPHH.

6.3. Teno Maccoit m IBUKETCS 110 OKPYXKHOCTH PaIMycoM RTaK, 4To
MOZYJIb BEKTOPA CKOPOCTH U3MEHSETCH MO 3aKOHY, U300pakeHHOMY Ha
puc. 54. [locrpoitte rpaduK 3aBUCHMOCTH TaHTEHLMATbHONW COCTAB-
JsoeR £y, 1eACTBYIOLIEH Ha HETO, OT BPEMEHH. YKAXUTE HamnpasaJe-
HUe cuiibl F, 1efCTBYIOLIEN HA TEJIO OTHOCUTENBLHO CKOPOCTH €ro IBH-
XKEHUS B UHTepBaIbl BpeMeHM: 1) 0<7<#;2) 1, < 1< 21;3) 24, <t < 34,.

6.4. CnyTHMK ABMXETCS! BOKPYr 3eMJIM MO 3IMITHYECKOH Op6uTe
(puc. 55). HanpasrneHue NBIKEHUS NOKA3aHO CTPETKON. YKaXNTE 1S TO-
YeKk 1, 2, 3 HanpapjieHHe CUJIbl, JEHCTBYIOLIEH HA CTYTHUK. YTO MOXHO
CKa3aTb O 3HAKe a; B 3THX TOYKax?

6.5. I'mankuit ropn3oHTANIbHBIIA JUCK PABHOMEPHO BPALLAETCS BOKDYF
BEPTUKAIBHOM OCH. Ha €10 noBepXHOCTH HAXORSATCS rPy3bl J U 2, YAEPXKHU -
BaeMble ABYMst HUTAMM (puc. 56). Macca rpysa I B 1Ba pa3a MeHbliie MACChl
rpy3a 2, a pacCTOsIHME OT OCH BPALUEHYs! B 1BA pa3a GoJIblie, 4eM y rpysa 2.
Onpenennte, Kakas U3 HUTeH UCTBITHIBAET GOMBLIYIO CUNY HATSDKEHUS U
BO CKOJIBKO pa3.

6.6. ['nankmit ropH30OHTATBHBIA MCK BDALIAETCS] BOKPYT BEPTUKAD-
HOit ocu ¢ yacToTok n = 480 Mun~". Ha ero nosepxHoCTH ieXXnT ap mac-
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coit m = 0,10 Kr, IPUKPETUICHHDBIA K LIEHTPY IMCKA NPY>XUHOMH, XECTKOCTh
Kotopoii paBHa k = 1,5 kH/M. Onpenesnre, kakyro 1imuHy 6yaeT uMeTb
Npy>XHHA MPY BPALIEHUK AMCKA, €CIIU €€ IIMHA B Hele(OPMUPOBAHHOM
cOCTOAHUU [y = 20 cMm.

6.7. TOpM30HTANBHO PACIIONOXEHHbBIH JUCK BPAlLAETCs] BOKPYT Bep-
THKIbHOM Ocy ¢ YacTotoii # =30 mMua~'. Hanbonbluee paccTosiHue OT
OCH BpalLEHUs, Ha KOTOPOM YAePKUBaeTCst TeJlo Ha nucke, / = 20 cm. On-
peaeanre KodGhOULKEHT TPEHUS Teja O JUCK.

6.8. Ha HaKJIOHHOI MI0CKOCTH, cocTapsoleit yron oo = 30° ¢ ropu-
30HTOM, JIeXHUT MoHeTa. Eit coobimnm ckopocts v = 2,0 M/c napauiens-
HO OCHOBAaHUIO HAKJIOHHOM MmockocTH (puc. 57). Onpenenurte KpUBUIHY
TPaeKTOPHH, IO KOTOPOi1 OHA IBMXXETCs1, B HAYAIBHBIA MOMEHT BPEMEHH.

6.9. 1llap Maccoii m moaBeileH Ha HUTH JuTMHOM /. Ha puc. 58 moka3sa-
Hbl JBa Pa3/MU4YHbBIX IBUXKEHHUS 11Apa 110 OKPY>KHOCTU: ) B TOPU3OHTANb-
HO# TJI0CKOCTH (paBHOMEPHOE BpallicHKe); 0) B BEPTUKAJIbHOM MI0CKO-
¢t (HepaBHOMEpHOe BpauieHue). i KaxXIoro IoJioXKeHUs Hailaurte
CUJIY HATSDKEHUS HUTH, MOYJlb U HANPABJIEHUE YCKOPEHUS], TUHEHHYIO U
YIJIOBYIO CKOPOCTH.

6.10. Ha puc. 58, a u306paxen KOHNYECKUA MasITHUK, COCTOSILUMIA U3
LIapyKa, MPUKPETUIEHHOTO K HUTU 1 ONIKCHIBAIOLLETO OKPYXHOCTB B TOpH-
30HTAIbHOM TUIOCKOCTH. Macca wapuka m = 100 T, mimHa HUTH [ = 40 cM,
YroJ1 OTKJIOHEHHSs OT BepTHKanu o = 60°, Haitaure yrjioBy1o CKOpOCTb Li1a-
pUKA M CUJIy HATSDKEHUS] HUTU.

6.11. MareMaTUyecKuil MaSITHUK WMEET Maccy m U JIHHY /. B MOMeHT,
KOTZa OH 06pa3yeT yroj o ¢ BepTUKAIbIO, ero CKOpoCTh paBHa v. Onpene-
JIUTE, KAKOBa B 3TOT MOMEHT CUJIa HaTSXKEHUST HUTH.

6.12. T'py3, nMoNABELIEHHDbII HA HUTU WIMHON / =98 CM, paBHOMEPHO
BPALIAETCSI IO OKPYKHOCTU B FOPU3OHTALHON I10CKOCTU. Halinute ne-
pHoa obpallleHus rpy3a, eCv MPH ero BpailleHUY HUTh OTKJIOHEHA OT Bep-
TUKaJM Ha yron o = 60°.

6.13. Ha wutu mmvHoit / = 1,0 M moaBenieHo Teo Maccot m = 100 r.
Onpenenvre, Kak OTHOCSITCS YCKOPEHMSI, ¢ KOTOPhIMU OHO OyaeT Bpa-
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NIPU 3TOM OTHOLIEHUE JIMHEHHBIX CKOPOCTEH
Tena?

6.14. Llapuk maccoit m = 100 r spawmaercs
Ha HUTH B BEPTUKANBLHOM MIOCKOCTH C MOCTO-
SIHHOW MO BeJTHYMHE CKOPOCTbIO. Onpenenure,
Ha CKOJIbKO OTIMYAETCs CUTIA HATSIKEHUSt HUTH
B HMXHEH W BepXHEH TOYKax TPAEKTOPUHU.

6.15. 'Op130HTAIbHBIN Bl BPALIAETCS C YTIIOBOM CKOPOCTHIO ® (pUC.
59). lllapuk Maccoii m NMpUKPErUieH K Bajly ¢ IIOMOLBIO ABYX HUTEMH IH-
HOi1 [ Onipeaennre cuny UX HaTSXEHUS, TIpeHebperast CHIO0M TIXeCTH Lua-
pMKa.

6.16. Onpenennte cusiy, ¢ KOTOPOH MOTOLIMKIIUCT MACCOM 1, IBUXY-
LIXMACSI CO CKOPOCTbIO v, aBUT Ha CEPEAMHY MOCTA B Cllyyae: 1) ropu3oH-
TaJIbHOTO MOCTA; 2) BBINYKIOrO MOCTa paiuycom R; 3) BOTHYTOro MocTa
paavycom R.

6.17. OnpenenuTe, Kak OTHOCATCS APYT K APYTY CHIbL, C KOTOpPLIMY aB-
TOMOOMJIb IaBUT Ha CEPEMHY BBINYKIOrO U BOTHYTOTO MOCTOB. Paamnyc
KPUBU3HBI MOCTa B 060UX cryyasx paseH R = 40 M. CKOpOCTb ABUXEHUs
aBTOMOOMJISL v = 36 KM/Y.

6.18. Tlo BbIMyKIIOMY MOCTY, PajiiyC KpUBU3HBI KOTOPOro R = 90 M, CO
CKOpPOCTBIO v = 54 KM/ JIBUXKETCS aBTOMOOWIb Maccoii m = 2,0 T. Onpe-
AENNTE, B KaKOH TOUKe CWia AABNEHMS aBTOMOOMISI Ha MOCT paBHa
F=5,0xH.

6.19. ABTOMOGHIIb IBIXXETCSI 11O BBIITYKJIOMY MOCTY panuycoMm R =40 m.
Onpenenute, Kakoe MaKCHMAbHOE TOPU30OHTANLHOE YCKOPEHUE OH MO-
XKET Pa3BUT B BbICLLIEH TOUKE, EC/IM €ro CKOPOCTD B 3TOM TouKe v = 50,4 KM/y,
a KoaGbOMUMEHT TpeHust Koiec o MocT p = 0,60.

6.20. CaMoneT C peakTUBHBIM JBHTraTeleM JIETHT CO CKOPOCTBIO
v=1440 km/y. Cuntas, YTO YEJOBEK MOXET NEPEHOCHTb MSTHKPATHOE
YBCJIMYEHHUE BECA, ONPENENUTE MUHMMAIBHBINA PaaMyc OKPYXHOCTH, 10
KOTOPOH MOXET IBUTAaTbCs CAMOJET B BEPTUKANBHON TIOCKOCTH.

6.21. Toesn nBUXETCS NO 3aKPYIIEHHMIO PATUYCoM R = 756 M €O cKo-
POCTbIO v = 72 KM/4. OnpenenuTe, Ha CKOIbKO BHELIHMIA PEJIbC AOMKEH
ObITb BbiLle BHYTPEHHETO. PaccToanue Mexay penbcamu npuHATb b = 1,5 M.

6.22. Onpenenute, ¢ KAKOH MaKCMMAbHOM CKOPOCTBIO MOXET [BU-
TaTbCs 110 TOPU3OHTATLHOM MIOCKOCTH MOTOLMKIIUCT, OTTMCBIBAA MYy pa-
auycoM R = 90 M, eciu KO3POULUENT TPEHUS PE3HHbI o xopory u =0,40.
Ha xakoit yron ot BepTHKanu OH AOMXKEH IPH 3TOM OTKIOHMTHCS?
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6.23. Onpenenute, ¢ Kakoii CKOPOCTHIO JOIXKEH JABUTaTbCs MOTOLMK-
JIACT 110 IIAMKOMY TPEKY C YIJIOM HakJloHa o = 30° M panuycoMm 3aKpyrie-
Husg R = 90 M. C Kakoil MAaKCUMAJILHOM CKOPOCTBIO OH MOXET IBUTaThCs
[10 TPEKY C TeM Xe YIJIOM HaK/IOHA U PAJIUYCOM 3aKPYIIEHMsT, €CIIH KO-
¢uuuent TpeHust p = 0,40?

6.24. Ulapuk mMaccoit m = 100 r, NOABEILEHHbIH Ha JIETKOH HUTH, 00-
pasyroiieii yron o = 30° ¢ BepTHKAJIBIO, JIEXHUT Ha [NIAIKO# nonycdepe pa-
auycoM R = 10 cM (puc. 60). TpeyronbHuK ABO NpIMOYTOIbHBIHA. Ilapn-
Ky coobumm ckopocTb v = 0,50 M/c neprneHauKyspHO IIIOCKOCTH Yep-
Texa, ¥ OH CTaJi CKOJIB3UT 110 Tosiycdepe, ONUChiBas OKPYXHOCTD. Onpe-
JeJIUTe, YeMy paBHa CWIa JaBJeHHs LUapMKa Ha nonycdepy BO Bpems
nBxeHus. [Tpy KakoM 3HaUEHUU CKOPOCTH OHA CTAHET PABHOM HYJTH0?

6.25. [nankuil cTepXeHb HAKJIOHEH NOA YoM o = 30° K FOPU30HTY
(puc. 61) ¥ MOXET BpalIaThCsl BOKPY BEPTUKANBHOW OCH, NPOXOASILEH
yepes HUXHUI KoHell cTepxHs 0. Ha Hero HaneTa GycMHKa, KOTOpas ynu-
paeTcs B OrpaHUYUTENb Ha paccTostHum [ = 6,0 cm o1 Touku 0. Ompenenu-
Te, ¢ KAKOH yIJIOBOI CKOPOCTBIO H3dO BpaLIaTh CTEPXXEHD, YTOObI OYCHHKa
caeTena.

6.26. Ha Kpato HakJIOHHOW TUIOCKOCTH C YITIOM HaKJIOHA O. JIEXUT
tes10. I1710CKOCTb pABHOMEPHO Bpa;'uaeTc;l BOKPYT BEpPTUKAJIBHOM OCH C yr-
JI0BO#i CKOPOCTHIO . PaccTosiHUE OT Tesa 10 OCH BPALICHHS IIOCKOCTH
paBHO R. HaiiauTte HauMeHbILIMi KO3QOULIMEHT TPEHUS (A, TP KOTOPOM
OHO YIEPXUTCS Ha Bpaillaioileiicss HaKJIOHHON TJIOCKOCTH.

6.27. BHyTpH KOHyca, yCTAHOBJIEHHOTO B JIM(DTE, NOJHUMAIOIIMMCS
BEPTHKAJILHO BBEPX C YCKOPEHHEM @, HaxoauTcsl HebonbLioe Teno. KoHyc
MMeeT NIPU BepUIMHE YToJ 200 ¥ PaBHOMEPHO BPALIAETCst BOKPYT CBOEH OCH
(puc. 62). Onpenenure, MpU KaKMX 3HaYEHUAX YITIOBO# CKOPOCTH TeJI0 OY-
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JET HAXOAUTHCSA Ha BeIcoTe 4. KoapdUUHMEHT TPpEHMS MeXIY TEJIOM U [10-
BEPXHOCTBIO KOHyca U <tg Q.

6.28. Llap paauycom R BpallaeTcsi ¢ yrjloBOM CKOPOCTBIO (0 BOKPYT
BEPTHKANBHOTO fnameTpa. Ha pacctossHum R OT BepuIMHBI 1apa Ha rpaHu
CKOJILKEHHST HAXOAUTCSl HeboMbIlas waiba. Onpenenurte KoadhduimenT
TPEHUS MEXAY LANOOoH u iliapoM.

6.29. Onpenennre, ¢ KaKOH FOPM30HTAIBHOI CKOPOCTBIO Hafo Opo-
CUTb TeJIO, YTOOb! OHO CTAJl0 MCKYCCTBEHHBIM CITYTHUMKOM 3eMJIU.

6.30. OnpenenuTe, B KAKOM HaNpaBieHUM U C KAKOW TOPU3OHTA/ILHOM
CKOPOCTBIO IOJIXEH JIETETh BAOJIb 3KBATOPA CaMOJIET, YTOObI CKOMIMEHCH -
pOBaThb YMEHbIEHWE Beca, OOYC/IOBJIEHHOE BpallieHUEM 3eMIIu.

6.31. MckyccTBeHHBIN CIYTHUK, UCIIONB3YEMBIIH B CUCTEME TEJIECBSI-
34, 3aMyILIEH TaK, YTO BCE BpEMSI HAXOMUTCS B 3eHUTE OIHOM ¥ TOM XKe ToU-
KH 3eMHOr0 miapa. Onpejeaute, BO CKOJIBKO pa3 pannyc OpOUTHI CIYTHUKA
Oonbuie paanyca 3emilH.

6.32. Onpenenute, Ha KAKOMH BbICOTE CKOPOCTh MCKYCCTBEHHOTO CITYT-
HuKa 3eMiu B n = 2,0 pa3a MeHbLLE IEPBOI KOCMUYECKON CKOPOCTH.

6.33. MicKycCcTBEHHBI CITYTHUK 3eMJIY 3aITyLUEH B TUIOCKOCTH 3KBATO-
pa B HaMpaBieHUH C 3aMaja Ha BOCTOK Y BPAILAETCsi 110 KPYTroBOM opbuTe
panuycom R = 2R;. Onpenenure, uepe3 Kakoi MPOMEXYTOK BPEMEHH U C
KaKOH CKOPOCTBIO CIIYTHHMK B MEPBbII pa3 NPoiIeT Haja TOUKOM 3anycka.

6.34. OnpesennTe YrioBYIO U IMHEHHYIO CKOPOCTH MCKYCCTBEHHOTO
CNyTHHMKa 3eMJIM, Mepuoa obpaileHuss koroporo 7=4,0 u.

6.35. CiyTHHMK ABMKETCS 110 KPYTOBOM OpOUTE HA BHICOTE /1 = 540 KM
HAaJ MOBEPXHOCTLIO JemMnu. OnipenenTe, Ha CKOJIBKO U3MEHUTCS ero CKO-
POCTBb MPH Nepexone Ha OpOUTY, paluyc KOTOpO# BIBOE BOIbLIE UCXOA-
HOIA.

6.36. Onpenennre, Ha Kakyio BbICOTY Hajl TOBEPXHOCTBIO 3eMJIH CJIe-
IyeT 3afyCTUTh CIIYTHUK, YTOOBI OH OCTABAJICSI HEMOABUXHbBIM OTHOCH-
TEbHO €€ MOBEPXHOCTH.

6.37. Onpenennte MIOTHOCTD LIAPOOOPA3HOI MTAHETHI, ECJIM BEC Tesa
Ha nojioce B # = 2,0 pasa 6obLie, 4eM Ha 3kBatope. [lepuoa obpameHus
MNaHeTbl BOKpYr cBoed ocu T =2 4 40 MuH.

6.38. [okaxuTe, 4TO KBaapaTbl NEPUONOB OGPALLEHHSI Pa3IMYHBIX
riaHeT BOKpYr CoJiHLa OTHOCSTCS, KaK KyObl PATHYCOB OPOUT BpalLeHHs.

6.39. Panuyc op6utsl HenTyna B n = 30 pas 60nbiie paauyca opouTsI
3emmu. KakoBa npomomxurensHocth roga Ha HenryHe?

6.40. [IBe 3Be3bl MaccaMM n1; M m, HAXOMSITCSE HA MIOCTOSTHHOM pac-
CTOSAHWM / ApYT OT Apyra. OnpenenuTe paanycbl OKpYXXKHOCTe# U MepHobl
0oOpallieHns1 3Be3/.
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§ 7. Amnyasc. 3aKOH coxpaHeHUs MMIYJIbCa

7.1. B cucteme U3 poM3BOJBHOrO yucaa N 4acTull, ABUXYIIUXCS B
OIHOI NJIOCKOCTH, U3BECTHBI MACChl #1; W CKOPOCTH V; BCEX 00pa3ytoLInx
ee yacTuil. OnpenenuTe UMNYJIbLC CUCTEMBI: 1) B BEKTOPHO#H (dopme; 2) B
MpOEKIMsAX Ha OCH X,y JE€KapTOBOW CUCTEMbI KOOPAMHAT.

7.2. OnpelenuTe MOJTOXEHUE LEHTPA MAacC CUCTEMBI U3 ABYX YaCTHULL C
OIMHAKOBBLIMM Maccamu (puc. 63).

7.3. UeMy paBeH UMITYJILC CUCTEMbI YaCTULL B CUCTEME OTCUETA, CBS-
3aHHOW C ee LIEHTpoM Macc?

7.4. Teno GPOIIEHO MO YIIIOM K TOPU30HTY. CoxpaHseTcs u: 1) uM-
nyabc Tena; 2) TMPOeKUMUs UMIYJIbca Ha Kakoe-1nbo HarpasjeHune?

7.5. Teno maccoli m 6poLIEHO CO CKOPOCTHIO Uy MO YIJIOM O K TOpH-
30HTY. Haitnurte mpupaiieHyde VMIyJbca Tena 3a Bpemsi: 1) moabema;
2) roneTa.

7.6. Teno ABUXKeTCs IO OKPYKHOCTU € IIOCTOAHHOM MO BETHYHHE CKO-
pocThlo. OnpenenuTe, yepes Kakoe Bpems (B L0JISAX IEPUOAA) MONYIb BEK-
TOpa U3MeHEHUs1 UMITY/ibCA CTAHOBMTCA PaBHBIM: 1) MOZYJTIO BEKTOPA UM-
ny/ibca; 2) yABOEHHOMY MONYJIO BEKTOpa MMIyibca; 3) HYJIO.

7.7. Teno Maccoit m paBHOMEPHO IBMXETCS 110 OKPYXHOCTH CO CKO-
pocTbio v. Haiiaurte uaMeHeHNe UMITY/IbCA TeJla PU TOBOPOTE Ha: 1) 60°;
2) 90°; 3) 180° 4) 360°.

7.8. IBa tena maccamu m; = 500 r u m, = 300 r IBUXKYTCSI HABCTPEHY
apyr apyry. CkopocTtb nepsoro v; = 3,0 M/C, UX CyMMapHBIif UMITYJIBLC pa-
BeH Hy10. Onpeaeaure CKOpOCTb BTOPOro Teja.

7.9. J1pa 0OMHAKOBLIX 1Iapyvka MaccaMu m = 20 T IBUXYTCS B rOpH-
30HTAJIbHOM TUIOCKOCTM € OAMHAKOBBIMH cKopoctsimu v=4,0 M/c:
1) BOONIb OMHOMN NPSIMOI OAMH 3a APYrMM; 2) BIOJIb OAHOM NPSIMON Ha-
BCTpeuy ApYT APYTY; 3) oA yrioM 45° Apyr K apyry; 4) nox yriom 120° apyr
K Apyry. Onpezneanre CyMMapHbli MMITYJIbC CHCTEMBI BO BCEX CITY4asiX.

7.10. Ha nokositueecs Te1o Hayajia AeiiCTBOBaTh cuia, U3MEHSIOLIasa -
Cs1 CO BpEMEHEM I10 3aKOHY, M300paxkeHHOMY Ha puc. 64. CpaBHUTE UM-
NMyJIbChl TeJa B MOMEHTHI BpeMEHHU 4 M ;. Hapucyiite rpaduku 3aBUCHMO-
CTM YCKOpEHMSI MU CKOPOCTH OT BpEeMEHH.
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7.11. Ha puc. 65 noka3aHa 3aBUCHMOCTb MMIYJIbCA TEJIa OT BPEMEHH.
Hapucyiite rpaduk 3aBUCUMOCTH CHJIbl, IENCTBYIOLIEH HA TENO, OT Bpe-
MCHH.

7.12. dyt6oMUCT, YAApsIs N0 M4y Maccort m = 700 r, coobiuaeT eMy
cKopocTb v = 15 M/c. CunTtas ATHTETBHOCTD YAapa paBHoit T = 20 Mc, on-
peIeanTe ero CpemHIo CHIY.

7.13. Onpenennte, KAKOBO CpellHee NABJIEHHUE HA MJIEYO NPU CTPeEIboe
13 aBTOMATa, €CJIM Macca yJau m = 10 1, a ee CKOPOCTb NIPH BLIJIETE U3 Ka-
Hasta cToj1a v = 300 M/c. ABTOMaT fejaeT n = 300 BLICTPEJIOB B MMHYTY.

7.14. Ha nerkoii HepacTsKMMOI HUTH aauHOI / = 50 cM moaBewieH
1apuk Maccoit my = 100 r. ITynst maccoit m, = 20 r, neTeBLIasi TOPU3OH-
TaJIbHO CO CKOPOCThIO v = 15 M/c, monamaeT B Hero M 3actpeBaet. Onpene-
JINTE HATAXXEHHWE HUTU cpa3y Mocie COyIapeHHsl.

7.15. Teno maccoit m = 1,0 Kr, GPOLIEHHOE C BbILWKH MO YIJIOM
o = 30° K FOPM30HTY €O CKOPOCTBIO 7y = 10 M/c, ynano Ha 3emo. Onpe-
JEJTUTE BBICOTY BBILLKH, ECJIH 32 BCE BPEMS1 ABUKEHHUSI UMITYJIbC TEJIA U3ME -
HuiIcA Ha Ap =50 Kr- m/c.

7.16. Bo BpeMst MPasqHUYHOTO CATIOTA CHAPSIL, BbIYLIEHHbI BEPTH-
KaJIbHO BBEPX, PA30PBAJICS B BEPXHEH TOUKE TPaeKTOPMM Ha IBA PABHBIX
ockonka. Yepes Bpems 1= 0,25 ¢ pacCTOsIHME MEXIY OCKOIKAMHU CTAJIO
paBHbIM s =15 M. Onpenenute UX CKOPOCTb Cpa3y IOC/IE B3pbiBa.

7.17. Teno maccoit m = 1,0 Kr, GpPOLIEHHOE C BBIILKH B TOPH30HTA/b-
HOM HaNpaBJIEHUH CO CKOPOCTDIO vy = 20 M/C, yrano Ha 3eMJ10 Yepes Bpe-
Mst 1= 3,0 c. OnpefennuTe MECTO U CKOPOCTb NMAACHUT U U3MEHEHUE UM-
Myabca Teja 3a BCe BpeMsl JIBUXEHHSL.

7.18. Lllapuk Maccoii m = 10 r magaeT Ha rOPU3OHTANBHYIO [IOCKOCTD
C BBICOTHI /1 = 22,5 cM. OnpesennTe CPEaHIO CUTY yaapa B CeIyIOLInX
Ciyyasix: 1) IWapuK NiacTUIMHOBBIA, TPUIUIIAET K TLIOCKOCTH; 2) IapUK
CTaJIbHOM, MOCJIEe yaapa OTCKAKUBAET Ha BBHICOTY A; 3) LIAPUK M1acTMacco-
Bblii, IOC/IE yIapa OTCKaKMBAET Ha BLICOTY A, = 11 cM. LnTeNbHOCTD yna-
pa BO BCeX CilydyasiX CYMTaTb OAMHAKOBOI M paBHOH 1 =30 Mmc.

7.19. Ie 4acTuLibl MaccaMu m v 2m IBMXYTCS BO B3AHMHO NepreHn-
KyJIsIpHbIX HANPABJICHHAX CO CKOPOCTIMM COOTBETCTBEHHO 20 M v (pUC. 66).
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Ha Hux HayuHaeT AelicTBOBaTh OArHaKoBast cuia. OnpeaejinTe MORyb U
HaIpapjeHMe CKOPOCTH YaCTULIbl Maccoii 2m B MOMEHT BPEMEHH, KOrIa
CKOPOCTb YACTHLBI Maccoi m CTana TaKOM, Kak MOKa3aHO NMyHKTUPOM:
1) Ha puc. 66, a; 2) Ha puc. 66, 6.

7.20. Koneco Maccoit m = 3,0 Kr KaTUTC 6e3 NPOCKaIb3bIBAHUSA 110
FOPU30HTAIbHOM MIOCKOCTH CO CKOPOCTBIO v = 5,0 M/c. Onpeaenure ero
HMIIYJIBC.

7.21. [o ycnosuio 3a1a4u 5.46 paccunTaiite UMNYyJIbC, KOTOPbII OYAET
MMETb CUCTEMA IpY3 — 00e3bsiHa uepe3 f = 1,0 ¢ mocJsie Hayaia ABUXEHHS.

7.22. TToxXapHblii HANMPABJSIET CTPYIO BOIbI U3 OpaHICIIONTA Ha OrOHb.
CKOpOCTb UCTEYEHHS] BOABI v = 16 M/c, IIOINAAb OTBEpCTUA OpaHACIONTa
S = 5,0 cM?. OnpeneanTe CUITY, C KOTOPOU MOXapHbIii yAepXUBaeT 6paHa-
CIOMT.

7.23. Teso maccoit m;= 100 r cKob3uT Mo adCOMIOTHO MIAJKON ropH-
30HTAJBHOM MJIOCKOCTU €O cKopocTbio v = 3,0 M/c. Ha cBoeM nyTH oHO
BCTpeYaeT HEMOABUXXHOE TeN0 Maccoii m, = 200 r. OnpeleauTe CKOpocTh
TeJt, €I MTOCIIe yaapa OHU ABMXYTCS KaK ofHO uenoe. M306pazure cuibl,
JIEUCTBYIOILME HA HUX BO BpeMs yaapa. Kakue cuabl ABAAIOTCS BHYTPEH-
HUAMH, KAKWE BHEIUIHUMH U1 OTOM CUCTEMBI ABYX Tes?

7.24. ]Isa Tena, ABUTasCb HABCTPEYY IpPYr APYIY CO CKOPOCTBHIO
v = 3,0 M/c Kaxnoe, nocje COyaapeHus CTalu IBUTaTbCsl BMECTE CO CKO-
pocteio u = 1,5 M/c. Otipesenute OTHOLIEHUE UX Macc. TpeHueM npened-
pedb.

7.25. Tenexka c neckoM maccoil M = 10 KI KaTUTCA €O CKOPOCTLIO
v, = 1,0 M/c. HaBcTpeuy et neTvT map Maccoit m = 2,0 Kr ¢ TOpU30HTAb-
HOIt cKopocTbio v, = 7,0 M/c. C xako#t CKOpOCTBIO (M B KAKOM HaripasJe-
HUM) OyIeT NMPONOKATHCS ABUXEHHUE TEJIEXKH C 3aCTPSABLIMM B TMECKe
wapom?

7.26. 1o a6CONMOTHO MIAAKON MOBEPXHOCTH ABMXKETCS CO CKOPOCTBIO
v = 6,0 M/c auK ¢ neckom Maccod M =9,0 xr. B necok nonanaer rups
Maccoil m = 1,0 kr, oTnyiieHHast 6e3 Ha4anbHOM cKopocTu ¢ 10-mMeTpoBoii
BbiCOTBI. OnpenennTe CKOPOCTD SILIMKA MOCE NOMaaaH1s B HEro rupH.

7.27. OnpexenuTe, C KaKO CKOPOCTHIO NTOCIE TOPU3OHTAJILHOTO BbI-
CTpeJsia U3 BUHTOBKH CTAJ ABUIATHCS CTPEJIOK, CTOSILMI HA TJIAAKOM JIbAYy.
Macca cpenxa ¢ BunToBkoit M = 70 kr, a nyam m = 10 T 1 ee HayanbHast
cKkopocTb 1y = 700 M/c.

7.28. Ucnions3ys ycaoBue 3aaauu 7.27, onpenenuTe, ¢ KaKOn CKOpo-
CTBIO CTaJl JBUTATHLCS CTPEJIOK, €CJIY OH CAEJal 1B BBICTpea: 1) BOOIHOM U
TOM € HalpaBJeHuy; 2) BTOPOH BLICTPEN B HANPABAEHUU, MEPIEHIUKY-
JIIPHOM TIEpBOMY.

7.29. XenesnonopoxHas mirardopma mMaccoil M =20 T IBUXKeETCS CO
CKOpPOCTHIO 7y = 9,0 KM/4. M3 opyaus, yCTaHOBIEHHOro Ha TatdopMe,
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BBINYLIEH CHAapsII MAcCoil m = 25 KI €O CKOPOCTBIO v, = 700 M/C OTHOCH-
TeJIbHO opyausi. Onpeaenute CKOPOCTh TaT®OPMEI Cpasy Mocje BHICTpe-
JIa, €C/IM OH NpOM3BeJieH: 1) B HanpaBAeHU U ABUXKEHUS n1at(opMbl; 2) B
IIPOTUBOINOIOXHOM HAITPaBIEHUH,

7.30. U3 crapvHHOM MYLIKYU, HE UMEIOLLEeH NPOTMBOOTKATHOrO YCT-
pOIICTBa, CTPEJIAIOT ApoM Mod yrioM o = 40° Kk ropu3oHTy. Macca simpa
m = 10 Kr, Ha4ajbHasi cKOpOCTb vy = 200 M/c. OnpeaeuTe CKOPOCTh OT-
Karta MyIUKW, eciu ee Macca M =500 xr. TpeHue He y4YUTHIBATD.

7.31. Teno maccoit M = 300 r nanaer cBo6ogHO ¢ BbicOTEl H = 10 M.
Ha Bricote 4 = H/2 B Hero romnagaet v 3acTpeBaeT nynas Maccoit m = 10,
JIETEBLIAsA FOPU3OHTAIBHO CO CKOPOCTHIO 1y = 400 M/c. Haitnute ckopocts
TeNa U yroil, KOTOpBIH 06pa3yeT BEKTOP CKOPOCTH C TOPU3OHTAIBIO B MO-
MEHT MOCjAe COyAapeHMs.

7.32. Tpu 70OKH ¢ OMHAKOBOI MacCoil m MAYT B KWIbBaTep (ApyT 3a
ApYroM) € OIMHAaKOBOI CKOPOCTbIO v. M3 cpe/iHeit T0AKH ONHOBPEMEHHO B
MEPEXHION0 M 3a/IHIOI0 OPOCAIOT CO CKOPOCTBIO ¥ OTHOCUTEITLHO JIOAKH IPY-
3bl Maccoit m;. OnpeennTte, KaKOBbI GYIYT UX CKOPOCTH 1OCJe nepebpo-
CKM TDPY30B.

7.33. CHapsa B BepxHeii TOUKe TPAEKTOPHUH Pa3pbIBAETCS Ha BA OC-
KOJIKA paBHOM Macchl. ONMH Mocne B3pbiBa BO3BPAILAETCS] K OPYAUIO IO
npexHeit Tpaekropuun. Onpenennte, rie ynaaer BTopoii ockonok. Cormpo-
TUBJIEHUE BO3OyXa HE YYUTHIBATD.

7.34. CHapsia paspbiBaeTCsl B BEpXHEH TOYKE TPAEKTOPUU HA BHICOTE
H = 15,9 M Ha 1Be onuHakoBele yacTH. Yepes BpeMsi 1 = 3,0 ¢ nocJie B3pbl-
BA O/[HA YacCTh MAJAET HA 3eMJIIO NOJ TEM MECTOM, Ti€ MPOU3OLLEN B3PHIB.
Onpenenute, C KaKO# CKOPOCTHIO M IO KAKUM YIJIOM K FTOPU3OHTY Hayana
IOBMIaThCS BTOpAst 4acCTh CHApsNA NOCIE B3PHIBA, €C/IM TepBas ynalia Ha
paccrossunu / =636 M oT Mecta BhicTpesia. ConpoTHBIEHHE BO3AyXa He
YUUTBIBATD.

7.35. 1o HaKJIOHHOI MJIOCKOCTH, COCTABIAIOLIER YTON O C TOPH30H-
TOM, HAYWHAET CKOJIB3UTh 0€3 TPEHUS SIUIMK C NecKoM Maccoil M. B tor
MOMEHT, KOr/la OH MpOllIeN YTk /, B HEFO [ONAJo T€10 MaCCOM m, IBUTAB-
11eecst Fopu30HTaNbHO. UMK IPU 3TOM OCTaHOBMJICS. OTnpenenuTe, ¢ Ka-
KOM CKOpOCTBIO JIBHUFAJIOCH TENO.

7.36. Tlo HaKJIOHHOM TUIOCKOCTH € YIIOM ¢ = 30° npyM OCHOBAHUU
PaBHOMEPHO CKOMB3UT SILUMK C TECKOM Maccoit M = 10 KF ¢O CKOPOCTbIO
v =1,0 M/c. Korza B Hero nonaznaer nyjist Maccoit m = 10 r, eTeBwias ro-
PU3OHTAIBHO, SILIMK OCTaHaBuBaeTcs. ONpelenuTe CKOpocThb IyIH.

7.37. Poiax, cuasiumii B onke, 6pocaeT KaMeHb Maccoit m = 1,0 kr
NoA YoM o = 45° K FOPU3OHTY CO CKOPOCThIO v = 8,0 M/c. Macca pbibaxka
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v ok M = 140 kr. Onpeneure paccrostHie MeXAY TOYKON maacHus
KAMHA U JI0AKOH B MOMEHT, KOTNa KaMeHb KOCHYJICSI BOJBI.

7.38. Yenopek maccoii m = 70 Kr CTOUT Ha KOPME JIOAKH, HAXOASILEH -
cq Bosepe. IauHanoaku I = 5,0 M, Macca M = 280 kr. Hea0BeK NEPEXORUT
Ha Hoc. OnpenenuTe, HA KaKOe PACCTOsSIHUE OH TepeMEeCTUTCS OTHOCU-
TeabHO AHA. CONpOTUBJIEHHEM BOIBI NpEHE6GpeYbD.

7.39. KnuH maccoi M = 1,5 Kr JleXXUT Ha aGCOMIOTHO TJIAIKO IOo-
BepxHocTH. C ero BepILUKHBI ¢ YIJIOM o = 45° Ipy OCHOBAHMH C BBICOTHI
H =20 cM HauuHaeT CKONB3UTB Teno Maccoit m = 0,50 xr. Onpenenute,
Ha KaKO€ pacCTOsIHME MEPEMECTUTCS KIMH, KOrIa TEJI0 OKaXXETCs Y ero oc-
HOBAaHMSI.

7.40. YenoBeK 3aX0TeN CIMYCTUTBLCS 110 BEPEBOYHOIM JTECTHHUIIE U3 CBO-
601HO BUcsLEro aspocTaTa Maccoit M = 350 kr. OnpeaenuTe, Kakoii MU-
HUMAJIbHON JJIMHBI BEPEBOYHYIO JECTHUILY OH JOJXeH NMPUBA3aTh K rOH-
J0JIe a’pocTaTra, YTobbl, CTYMasi Ha IMOCHEIHIO CTYIMEHBKY, KOCHYTHCS
3emsin. Macca yenoseka m = 70 kr. Paccrosinue ot 3eMIM 10 a3pocTarta
H=10 m.

§ 8. Mexannyeckas padora. Momuocts. MexaHHyecKass IHEprus

8.1. Hanummte M3BeCTHBIE BaM BbipaXkeHHUsI AJIs1 paboThl TOCTOSIHHOM
CHJTBI.

8.2. Teno aBuxeTcs Mo MA0OCKOCTU. Kakyio paGoTy coBepluuT CHia
F =20H, kornateno npoiaeT nytb s = 5,0 M (puc. 67)? Yron o = 30°.

8.3. I'lo rpadmkaM 3aBUCHMOCTH MPOEKLIMH BEKTOPA CHJIbI OT KOOPAH-
HaThl OTIpeneuTe PaboTy 3TON CUJIbl (pUC. 68) npH MepeMeLIeHUN Tela
BOob ocu x Ha 5,0 u 10 cMm.

8.4. IlocTogHHad cyna coBepuiaet paboTy. ['padMK 3aBUCHMOCTH pa-
©0ThbI OT BpeMEHH JaH Ha puc. 69. KakoB xapakTep ABHXEHHUS B KaXIOM
u3 1Byx cay4aes? [loctpoiite rpaduku 3aBUCUMOCTH MOILIHOCTH OT Bpe-

MEHH.
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Puc. 68

8.5. Harpaduxke (puc. 70) npeacrasiieHa 3aBUCHMOCTb paGOThI [10CTO-
SAHHOM cuiibl OT BpeMeHH. [loctpoitte rpad Ky 3aBUCMMOCTE i MOHIHOCTH
U CKODOCTM T€la OT BPEMEHH.

8.6. [Tpu ucnbITaHUM aBTOMOGUITLHOTO ABUTATENS TONYYMIIN 3aBUCH-
MOCTb €r0 MOLLHOCTH OT BpeMeHHu (puc. 71). ITo rpaduky onpenenure pa-
60Ty 3a Bechb MEpHOI MCIbITAHUS.

8.7. Tento 6pocKIM ¢ HAYANLHOM CKOPOCTBIO ¥y MO YIIOM 0. K FOpU-~
30HTY. Ornpenenute paboTy CUIIbI TAXECTH HAJl TEIOM U NPHpALLEHUE ero
KUHETUYECKOM SHepruu: 1) 10 BepXHe TOUKM TPAEKTOPUH; 2) 3a BCe Bpe-
MsI MOJIETa.

8.8. Teno GpoweHo ¢ HavYaNbHOM CKOPOCTHIO Uy MO YITIOM O, K ropu-
30HTY. Haiinute 3aBUCMMOCTH €ro KMHETHYECKOH, MOTEHLUUANbHON W
MOJHOA MEXaHUYECKON 3HEPruu OT BPEMEHH.

8.9. Teno HaxonuTcs B moJe ynpyroii cuisl. Hapucyiite rpadumk 3asu-
CUMOCTH TOTEHUHAJILHOM SHEPTUH OT CMELLEHUS TeAa OTHOCUTEILHO MO-
JIOXEHMST paBHOBECHS.

8.10. Teso Haxomutcs B mosie cuibl Tsirotenus. Hapucyiite rpadmx
3aBUCMMOCTH MOTEHUMATBHOI 3HEPTUM OT PACCTOSHUSI MEXIY LIEHTPAMU
Macc IBYX NPUTATHBAIOILMXCS TEJ.

8.11. Teso HaxonuTcs B monte cuiibl TsxxecTH. Hapucyiite rpadmk 3a-
BUCMMOCTU NMOTEHLUAIBHOM 3HEPTUU OT BBICOTHI Hal NMOBEPXHOCTBHIO
3eMIIH.

8.12. Teno maccoit m = 2,0 Xr ABUXETCS PaBHOMEPHO MO FOPH30H-
TaJIbHO NOBEPXHOCTH 1OAL A€ CTBHEM CHJIBI F, HATIPABIEHHO# NOJ YIIOM

Puc. 69 Puc. 70 Puc. 71
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o = 60° K ropu3oHTy. KoathduumeHT TpeHUs MeXy TEJIOM H IIIOCKOCTBIO
p =0,20. OnpeneanTe paboty: 1) CHIIbI TSXECTH; 2) CHIIBI PEaKiMy OMO-
pbl; 3) cviIbl TpeHust; 4) cuiibl F, KOT/ia Teso NpoizeT paccrosuue s = 1,0 M.

8.13. JIudrt maccoit m =300 Kr nmogHUMMaeTcsl Ha BICOTY 4 =10 M.
Onpenenure paGoTy, COBEPLICHHYIO: 1) CHIOH HATSKEHUS KaHaTta, MoJi-
HuMaoouero audT; 2) CUIOH TIXKECTH.

8.14. MoTopHas JIOAKAa IBUXETCS IMPOTUB TEYEHUs] TOPHOH DEKH.
Cuna tsiru peurarenst F = 2,0 kH, ckopocTs TedyeHust peku v = 5,0 m/c.
Jlonxa OTHOCUTENIBHO Gepera ocTaeTcsl HeroasuxHoit. CoBeplliaeT I pa-
6oty cwia Taru apuraresisi? Ecim copepiuaet, To 4eMy OHa paBHa3at = 5,0¢?
Onpeneinte MOUIHOCTD IBUTATENA.

8.15. ocka Maccoit m = 3,0 Kr u miinHO# / = 1,0 M JIeXUT Ha paccTos-
HUH X OT ABYX COIPUKACAIOIIMXCS TOMYILIOCKOCTEH U3 Pa3HbIX MaTepHa-
J108B (pHc. 72). Onpenenute, Kakyio paboTy Halo COBEPLIUTD, YTOOHI Tepe-
IBUHYTH JOCKY Ha BTOPYIO TMOJYIUIOCKOCTb, B ciayyaax: 1) x =0,
w=u=0,10; 2) x= 0, =0, p, =0,10; 3) x =10 cm, p; =0,10,
Uy = 0,20

8.16. Ha ropM30HTanbHOM MIOCKOCTH JIEXHUT Tpy3 Maccoit m = 100 r
Ha PaCCTOSTHUM X OT IPYXUHBI XecTKocTbio k = 100 H/M (puc. 73). Koaop-
(DULIMEHT TPEHHUST MEXITY TEIOM U TUTOCKOCTBIO . OTIpefesuTe, Kakylo pa-
60Ty Halo COBEPIIUTD, YTOOBI MEPENBUHYTD IPy3 Ha X = 3,0 cM, B CiIyya-
ax: 1) x=0, n=0; 2) x=1,0 cMm, n =0,10.

8.17. Onpenenurte, Kakas paborta Gbuia cOBEpUIEHA NP CXKaTUU Oy-
(bepHOIt MPYXMHbI XeJIE3HOMOPOXHOTOo BaroHa Ha /; = 5,0 cM, eciiu uis ee
cxarust Ha L = 1,0 cM Tpebyercs cuna F =30 kH.

8.18. [IpencTaBuM, 4TO K HEHTPY 3eMJIH MPOPBUIK 1axTy. Onpenenn-
Te, KaKyio paboTy MoTpebyeTcss COBEPIIUTh, YTOOLI BRITALIUTEL TENO Mac-
coit m =1,0 xr U3 HeHTpa 3eMJIM HA NOBEPXHOCTD.

8.19. TopMO3HO# MyTh aBTOMOOWJIS, IBUXYIIETOoCSd CO CKODOCTBIO
v, = 60 KM/u, paBeH s; = 10 M. OnpeneanTe TOPMO3HOM ITyTh 3TOTO Xe aB-
TOMOOUS, ABUXYIIErocsl O CKOPOCTbIO v; = 120 KM/4.
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8.20. ABTOoMOOUIL Maccoit M = 1,0 T TporaeTcs ¢ Mecrta U, ABUIasch
PaBHOYCKOPEHHO, ITPOXOIMUT NiyTh s = 50 M 3a £ = 5,0 c. Onpegennte, Ka-
KYI0 MOIIHOCTb OH Da3BHBAET.

8.21. /IBa aBTOMOGMIIS1 ONHOBPEMEHHO TPOTraKOTCS C MECTa U ABUXKYTCS
PaBHOYCKOPEHHO. Mx Macchl onMHakoBbl. OmpelieiTe, BO CKOJBKO pa3
MOUIHOCTb NMEPBOrO aBTOMOOMIISI GOJbILIE MOLIHOCTH BTOPOTO, €CIM 3a
ONHO W TO Xe BpeMs IIE€PBbIi aBTOMOOU/Ib Pa3BUBAET CKOPOCTb BABOE
Oonbiityio, 4eM BTOpPOi. COMNpOTHBIEHHEM NpeHeGpetb.

8.22. Onpenenute CPEAHIOIO MOIE3HYIO MOLIHOCT MPU BBICTpENE U3
INIAAKOCTBOJIBHOIO PYXbS1, €CJIM U3BECTHO, YTO MYJIST MACCOI M BBIIETAET
13 CTBOJIA CO CKOPOCTHIO 1y, & JUIMHA KaHaJIa CTBoA / (1aBJieHUe MOPOXO-
BBIX [A30B CYUTATH MOCTOSHHLIM BO BpeMsl HaXOXIEHHWs TyJIM B KaHasle
CTBOJIA).

8.23. Jlpuratenn 31eKTPOBO3a NMPH IABUXEHHH €r0 CO CKOPOCTbIO
v =72 xM/4 notpebasior MowHocts N = 800 xBt, KI1 cuioBoii ycra-
HOBKH 3JieKTpoBo3a 1 =80 %. Onpeneiaure CUNy TATU IBUTraTeeii.

8.24. MaxoBuK paguycoM R BpaillaeTcs ¢ YaCTOTOM /1, IepeaBast peM-
HEM TIPUBOY MOIUHOCTL N. HaiiauTe cuily HaTsKEHUsSI peMHSsl, UYILeTo
0e3 CKONbXeHHUs..

8.25. Ilon neiicTBUEM MOCTOAHHON FOPU3OHTAIBHOM cuibl F = 10 H
ABKXETCA TeJIo Maccoi m = 5,0 kr. KoapduumeHT TpeHust MeX Iy TeOM 1
nnockoctbio u = 0,10. Onpeaenante pa6oty: 1) cusl TpeHus U 2) cuiisl F
K TOMY MOMEHTY, KOTAA TeNo MpoigeT nyTb s = 10 M.

8.26. Teno Maccoit m = 2,0 Kr cBOGOIHO NAMAET C BBICOTh / = 10 M.
Onpenennre: 1) cpeNHIO MOLIHOCTH, Pa3BUBAEMYIO CHJION TSKECTH 32
BpeMst TAICHWsI TENA HA 3EMJTIO; 2) MTHOBEHHOE 3HAYEHUE 3TOM MOILHOCTH
Ha BbIcoTe /2. :

8.27. Teno maccoit m = 100 Kr ¢ IOCTOAHHOH CKOPOCTHIO BTACKMBAIOT
Ha HaKJIOHHYO IUIOCKOCTb, 00Pa3youIyo yroi o = 45° ¢ TOpU30HTOM, 1o-
CTOSIHHOM CHJIOH, HANPaBJIEHHON NapaJuIeNbHO MI0CcKoCTH. Onpeaenute
pabory: 1) 3Toi CHIIBL; 2) CHAIBI TSKECTH; 3) CUITBI PeaKLMu OIOpHI K TOMY
MOMEHTY, KOTAa TC¢/JO MOXHUMYT Ha BBICOTY /= 10 M.

8.28. Ha teno mMaccoii m = 10 Kr ieHCTBYeT OCTOSIHHAs cua F = 5,0 H.
OripenennTe €ro KUHETUYECKYIO SHEPIUIO Yepes f = 2,0 ¢ nocne Havana
ABkeHusi. COnpoTHBIEHUEM TPEHEGPEYb.

8.29. Onpenenure, KaKyto paGoTy HalO COBEPILIMTb, YTOObI 3aCTABUTL
aBTOMOOM/Ib Macco m = 1,5 1: 1) yBeaAMYUTL CKOpocTh oT 0 10 36 KM/y;
2) ot 36 no 72 km/4. ConpoTuBIEHHEM MNpeHeGpeyD.

8.30. Metannuecknii wapuk Maccoit m =100 r PaBHOMEDPHO ABU-
XKETCA B FOPU3OHTATBHOU MJIOCKOCTH IO OKPY)XXHOCTH pafnycoM R = 50 cm
¢ yacrotoit n; = 3,0 ¢!, Onpenenure, KaKylo paboTy Hy>XXHO COBEpLIUTD,
YTOObI YBENMYUTL 4ACTOTY 10 my = 5,0 ¢~
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8.31. OnpenennTe, Kakyro paboTy HYXXHO ObT0 6bl COBEPUINTD, YTOOI
BBIBECTH CMyTHUK Maccoif m = 500 Kr Ha KpyroByio OpOUTY, MPOXOISILLYIO
BOJIM3M MOBEPXHOCTH 3eMJH, eclikd Obl COMPOTUBIEHUE BO3AYXa OTCYTCT-
BOBAJIO.

8.32. OnpeaennTe KMHETHYECKYIO SHepTHio Teja Maccoi m = 1,0 Kr,
GpOLIEHHOr0 FOPU3OHTAJIBHO CO CKOPOCTHIO v = 20 M/C, B KOHLIE YeTBEP-
TOW CEKyHIbl €ro JABMXCHUS.

8.33. Onpenenaurte KUHETUUECKYIO SHEPTHIO KoJieca, ABUXYLLEerocs 6e3
NPOCKa/Ib3biBAHHUS O CKOPOCThIO v = 5,0 M/c. Macca konecam = 2,0 kr co-
cpenoroueHa B oboze.

8.34. Teso, OpollleHHOE BEPTUKAJIBHO BBEPX, YNajlo OOpaTHO yepes
t = 4,0 c mocsie Havaja gBuxeHus, OrnpeaennTe KWHETHYECKYIO SHEPTHIO B
MOMEHT TAIeHUS ¥ MOTEHIHANBHYIO S9HEPTUIO B BEPXHEH TOUKE, €CIIU €r0
macca m =200 r.

8.35. [lo kaHaTHOH Xeae3HOW opore, UAVILEH C YIJIOM HakjOHa
o = 45° K TOPU30HTY, IIOJHUMaeTCs BaroHeTka Maccoit m = 500 kr. Haii-
auTe paboTy, KOTOPYIO COBEPIIAET MOTOP MOABEMHUKA, IIPH TIOAHATHH e
Ha BbicoTy # = 10 M. KoadduumeHT Tpenus npuMuTe paBHbiM i = 0,10.

8.36. Tenexka ABUXETCS 11O TOPUZOHTAIBHOM A0POre CO CKOPOCTHIO
v= 18 KM/4 ¥ Bbe3XKaeT Ha nmoabeM. OnpenenuTe, Ha KaKOW BBICOTE HAl
ypOBHEM HOpPOTH OHA OCTaHOBHMTCS. CONpOTHBIECHHEM IpeHEOpeYb.

8.37. KuHeTHyecKass dHeprusi TeJia B MOMEHT OpOCaHUS COCTABNAET
E, = 200 IIx. Onpenenure, 10 KAKOH BLICOTBI OT TOBEPXHOCTH 3EMJIU MO-
XET TOAHATHCS TeNOo, ecnu ero Macca paBHa m =800 r.

8.38. Ha Hutu anuHo¥# / noasellieH map. Onpegenure, Kakyl ropu-
30HTAJIbLHYIO CKOPOCTb HY)KHO €MY COOOIIMTh, YTOOBI OH OTKJIIOHWICS A0
BLICOTBI TOYKHM MOJBECA.

8.39. INpyxuHa xecTkocThio k = 100 kH/M maccoit m =400 r nanaer
Ha 3eMiTiIo ¢ BBICOTHI /1 = 5,0 M. Onipefiesinte, Ha CKOJbKO OHA COXMETCH,
eciv TIpU yIape ee OCb OCTaeTCs BEPTUKAIBHOM.

8.40. Teno GpolIeHO MO YIJIOM K TOPH30HTY CO CKOPOCTHIO 2. [1071b-
3yACh 3aKOHOM COXPaHEHWs MEXaHWYECKOW 3HEepruu, OTpPeAeiuTe ero
CKOpPOCTb Ha BLICOTE /1 Hal TOPU30HTOM.

8.41. Teno GPOLIEHO BEPTUKAJILHO BBEPX CO CKOPOCTHIO 7y = 20 M/C.
Onpenenute, Ha KaKOW BBICOTE /1 OT TOYKHA OPOCAHUS €ro KWHETUUECKas
SHEpPrust paBHa TOTCHUMAJIBLHOIA.

8.42. Huth ¢ moaBelieHHbIM Ha HeH Ipy30M OTKJIOHMJIM HA yroi o ¥
ornycTwin. OnpeneanTe, Ha KaKOH yroi 3 OTKIOHUTCS HUTD C TPY30M,
€CNU NP CBOeM IBMXEHUM OHA OYAET 3alepxaHa WTH(TOM, IIOCTaBIeH-
HbIM Ha BEpTUKAIM, TOCPEAUHE UIMHBl HUTH.
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8.43. Msay maccoit m = 50 r nipu nageHuu ¢ BbICOTbE 4 = 3,0 M noa-
CKOYUN Ha BHICOTY /; = 2,0 M. Onpeaesinte, HA CKOJBKO YMEHBIUIMIAChH
MexaHHMuecKasi 3Heprusi. Kak coraacopatb 3TO C 3aKOHOM COXPaHeHWs
SHepruu? B Kaxkolt BUA SHEPruu NpeBpaTUIACh B 3TOM ClIyyae MexaHuye-
cKas aHeprus’?

8.44. Teno maccoit m =100 r, 6poieHHOE BEPTUKANBLHO BHU3 C BbI-
CoThl £ = 20 M O CKOpOCTBIO vy = 10 M/C, yrano Ha 3eMJTIIO CO CKOPOCThIO
v =20 m/c. Onpeneanre padoTy MO NPEOAOJICHHUIO COTTPOTHBIEHUS BO3-
ayxa.

8.45. I'opHblii pydeit c cedeHUEM IMOTOKA .S 00pa3yeT BOAONAI BLICOTOM
h. CKOpOCTb TEY€HUS BOABI B pyube v. OmnpeaeanTe MOLUHOCTb BOZOIA/A.

8.46. OnpenenuTe Moje3Hy0 MOLHOCTL BOAsIHOTO Apurarens, KITJ1
kotoporo 1 = 80 %, ec/iu U3BECTHO, YTO BOJA MTOCTYIAET B HETO CO CKOPO-
cTbio v; = 3,0 M/C, a OCTaBJSAET CO CKOPOCTHIO 1, = 1,0 M/C Ha ypoBHE, Ha~
XOISALUEMCsI HUKE YPOBHSA BXoaa Ha i = 1,5 M. Pacxon sons Q = 0,30 M3 /c.

8.47. Mowunocts ruaposnektpoctaniia N = 73,5 MBr, KI1An = 75 %.
OnpenenuTe, Ha Kakoif ypoBeHb MIOTHHA TIOAHUMAET BOAY, €CJIH PACXOX
sonel Q =1,0-10° mM%/c.

8.48. Onpenenvte MOIIHOCTL BO3AYIIHOTO ITOTOKA, MMEIOLLIETO NOTe-
peyHOe CeyeHWe B BUJE Kpyra auameTrpoM d = 18 M ¥ ABMXYLUErocs co
CKOPOCTBIO v = 12 M/C (BO3IyX HAXOAMTCSI IPH HOPMAJIBHBIX YCJAOBHUSIX).

8.49. Teno cockanp3bIBaeT C HAKIOHHOM MJI0CKOCTH BBICOTON /1 = 20 M
Y YIJIOM HaK1oHa o = 45°. Onpenenurte Ko3hpOUUMEHT TPEHUS MEXLY Te-
JIOM M ILIOCKOCTBIO, €CJIM HM3BECTHO, YTO Y OCHOBAHMSI €r0 CKOPOCTb
v=6,0 M/c. Yemy pasen KIIJI Hak1OHHON MIOCKOCTH?

8.50. C nensiHoit ropku BeicoTOi 4 = 1,0 M 1 ocHOBaHMeM b = 5,0 M
CBEIKAIOT CAHKM, KOTOPhIE OCTAHABIMBAIOTCS, NPOHAS TOPU3OHTAIBHBIN
nyth / =95 M. Onpeaenure koadpuumeHt tpenus u KITJ HaxionHo#
TJIOCKOCTH.

8.51. C BepuiuHbI ropkH (pHC. 74) CKaThIBAETCS TEJIO M OCTAHABAMBA-
€TCA B TOUKE, U3 KOTOPOiA BEPIIMHY BUIHO MOX YIoM o = 6,0°. Omnpexe-
Jute KoapOUUMEHT TPEHUS, €CJIM OH Ha BCEX YYACTKAX MYTH ONUHAKOB.

8.52. I1o HaKJIOHHOM MJIOCKOCTH C YIJIOM HaKNOHa o = 45° K rOpU30H-
TY CHU3Y BBEPX [IyCKAIOT TEJIO C HAYaJIbHOM CKOPOCTHIO vy = 2,0 M/c. ITog-
HSIBIIKMCh HA HEKOTOPYIO BBICOTY, OHO COCKaIb3bIBAET [0 TOMY XK€ MyTH
BHU3. OnpenenuTe, KaKoBa Gy/IeT ero CKOPOCTh, KOIZI2 OHO BEPHETCS B UC-
xooHyio TouKy. KoadhduuwmeHT TpeHHST MeXIY TEJIOM M TJIOCKOCTHIO
u=0,30.

8.53. Teno, oTnywieHHOE Ge3 HAYATLHON CKOPOCTH, CKOJB3UT BHU3 110
HaKJIOHHOM TUIOCKOCTH, COCTAB/ISIIOIIEH ¢ FOPU3OHTOM Yron o = 45°,
B HiKXHE# TOUKE OHO yNapseTCsi O CTEHKY, MOCTABAEHHYIO NePieHANKY-
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JISIPHO HANPaBJIEHMIO €T0 IBMXEHHsL, M NTOCE aGCOMOTHO YIPYroro yxapa
MOAHMMAETCS Ha TPETh NEPBOHAYAIbHOI BbiCOTHI. Onpenemre Ko3ddu-
LMEHT TPEHMST MEXIY TeAOM M IUIOCKOCTBIO.

8.54. Tesio HAYMHAET CKOJb3UTh BHU3 M0 HAKIOHHOM MJIOCKOCTH Bbi-
cotoit H = 3,0 M 11, Bbliili1 HA TOPU3OHTAIBHYIO [TOBEPXHOCTh, OCTAHABIIH-
Baercs, npoas nyts s =10 M. Onpenenute Ko3HGUUHMEHT TPEHUS, CUNTAS
€r0 Ha BCeX YYacTKaxX MyTH ONMHAKOBBIM, €CTA TOPU3OHTAIBHBIN MyTh pa-
BEH HAKJIOHHOMY.

8.55. T1o HaKJIOHHOI1 MJIOCKOCTH CHHU3Y BBEPX ITYCKAIOT TENO C Ha4ajIb-
HOW CKOpOCThIO 1y = 4,0 M/c. [TonHsABWMCH Ha BRICOTY # = 0,50 M, OHO cO-
CKaNIB3bIBAET O TOMY X€ nyTH BHM3. Onipeaenute, KakoBa OyIET CKO-
pOCTh, KOTHA OHO BEPHETCS B MCXOAHYIO TOYKY.

8.56. Ha ropu3oHTanLHON MOBEPXHOCTH JIEXKUT OpycoK Maccoi
M = 5,0 xr. B Hero co ckopoctbio v = 900 m/c moa yriom o. = 60° K BepTU-
Ky ronajaer nynas maccoil m = 9,0 r 1 3actpesaet. OnpelennTe nyTh,
NpoiiieHHBI GPYCKOM mociie nonagaHust B Hero nynu. Kosgduumenr
TpeHUsA MeXIy OpYCKOM M roBepXHocThio p = 0,30.

8.57. Ha ropu3oHTaIbLHOM IUIOCKOCTH JieXKaT ABa OpycKa MacCoW
m; = 1,0 Xxr ¥ my = 2,0 Xr, coequHeHHble Heae(OPMHPOBAHHO MPYXH-
HOM ecTKOCThIO k = 50 H/M. Onpeaennre HaMMEHbIIYIO CKOPOCTh, Ha-
NPaBJEHHYIO FTOPUIOHTAILHO (pUC. 75), KOTOPYIO HYXKHO COOOLIUTD 1ep-
BOMY OpyCKY, 4T0oObl cABHHYICS U Bropoit. KosdduuueHT TpeHus Opy-
CKOB O mjiockocTth U = 0,34

8.58. Teno Maccoit m = 50 r cockanb3biBaeT ¢ Bbicothl H = 2,1 M 10
HAKJIOHHOMY CKaTy, MepexojsilieMy B MEPTBYI0 METNIO palHyCOM
R =60 cMm. Onpenenute paboTy CUJIBI TPEHUS, €CIM U3BECTHO, YTO CHJIA
JaBJICHUs TeJ1a Ha MET/TI0 B BEPXHEH TOYKE PABHA €0 CUJIE TSKECTH.

§ 9. 3akoHbl cOXpaHeHHS B MeXaHHKe

9.1. Teno cocKaab3biBaeT 6e3 TPeHHUs ¢ KJIIMHA, JIEXAILUEro Ha TOPU30H-
TaTbHOM TUIOCKOCTH. CpaBHUTE CKOPOCTU B KOHHE COCK&/Ib3bIBAHUSA B
cayvasix: 1) KUIMH 3aKperuieH; 2) KIMH MOXET CKOJIb3UTh 6e3 TPeHUS.

9.2. Ilo ycnoBuio 3anayu 9.1 onpeaennTe, BO CKOJIBKO pa3 HavyadbHast
BbICOTA Tejla 6OJIbIIE BO BTOPOM CJIy4yae, YeM B NIEPBOM, eCIM KOHevHast
CKOpOCTb B 00OMX Cly4asix ofMHakoBa. Macca Tena m = 2,0 kr, Macca
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Puc. 76 Puc. 77
knuHa M = 10 xr. HakiioHHas1 TpaHp KJIWHA IJIaBHO TEPEXOIUT B fOPH-
30HTAIBHYIO IIOCKOCTH (puUC. 76).

9.3. Teno Maccoit m = 500 F IBMXKETCSE CO CKOPOCTLIO 1 = 3,0 M/C IO
rOPU30HTANbHOM [IAIKOIM MOBEPXHOCTH M BBE3XKAET HA MOKOSILIYIOCS He-
3aKpeIUIEHHYIO TopKy Maccoit M = 7,5 kr (puc. 77). Onpenenute, Ha Ka-
KYIO BLICOTY ITOIHMMETCS TEJIO 10 TOPKE M C KAKOH CKOPOCTHIO OHO CheAET
C Hee.

9.4. Teno 6pocaioT ¢ BbICOTE H = 10 M TOPU3OHTAIBHO C HAYaNbHOMN
CKOpocCThIO vy = 10 M/c. Onpeneute 3HaYEHUE U HATIPABJIEeHUE CKOPOCTH
Ha BeicoTe 1 = H/2. IToctpoiite rpaduK 3aBUCUMOCTH KBaApaTa CKOPOCTH
OT BBICOTBI IIOJIETA.

9.5. MIcKyccTBEeHHBIH CIIYTHMK BpaliaeTcst BOKPYT 3€MJIH 110 KPYroBoii
op6uTe paauycoM R = 4R, Onpenennte, Kakylo MUHUMaJIBbHYIO JOTIOJHU-
TENBHYIO CKOPOCTh HEOOXOAMMO €My COOOIINTH, YTOOBI OH YILIET U3 30HbI
nputskeHust 3emin. [locTpoiite rpaduk 3aBUCMMOCTH 3TOM CKOPOCTH OT
paavyca OpOWTHI.

9.6. YenoBek CTOMT HA HEIMOABMXHOMN TejIEXKe U O6pOCaeT ropyu3oH-
TaJIbHO KaMeHb Maccoit m = 8 KT co ckopocTeio v = 5,0 M/c. Onpenenure,
KAaKyIO IPU 3TOM OH COBepIlaeT paboTy, eCJIM Macca TeeXKKHU BMECTE C ye-
nosekoM M = 160 kr. IIpoaHanu3upyiiTe 3aBUCHMOCTb paGoThl OT Mac-
chl M.

9.7. :Feﬂo Maccoii m =500 r, GpollleHHOE MOJ YIJIOM K I'OPU3OHTY,
yNaJio Ha paccTostHUM s = 8,0 M oT Mecta 6pocaHus1. Onpeaeaure padboTy
OpocaHust, eCJIH BO BPEMS [0JIeTa OHO HOCTUIIO MAKCUMAIBbHOM BBICOTHI
H=2,0 ™.

9.8. IBa mapuka Maccoii m =50 I KaxAblii COCAMHEHbI XECTKUM
CTEPXHEM, KOTOPBIH MOCTABMIM BEPTUKAIBHO HA TOPU3OHTATIBHYIO ITJIOC-
KOCTb ¥ oTycTH/IM, OH Havas nagath 6e3 ckoNbXeHUs. OnpeaeanTe cuny
JABJIEHUST HWKHETO 1IapUKa Ha IIOCKOCTh, KOTXA CTepXeHb HAKIOHEH
non yrioM o = 30° K ropu30HTY. Maccoif cTepsKHS ¥ pa3MepaMHu LIAPUKOB
npeHebpeyb.

9.9. [1o ycnosuio 3aauu 9.8 HaitmuTe CUIY TPEHMS MEXIY HMXHUM
ILIAPUKOM U IUIOCKOCTBIO KK (PYHKUMIO YI71a HAKJIOHA CTEPXKHS K rOpH-
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30HTY. OnpeaenuTe, MPU KaKUX YIJIax CHJa TpeHMs paBHa HyJo. Kakyio
nedopMalMi0 UCHBITHIBAET TIPU 3TOM CTEepXEHb?

9.10. Onpenenure, ¢ KAKOH BLICOTHI ClieAyeT OTIYCTUTh AepeBSHHbIM
LIAPHK, YTOOL! OH MOrpy3rics B BOAY Ha rnyouHy H = 2,0 M. ConpoTus-
JICHWEM BOJBI MpeHEOpeYb.

9.11. Teno maccoit m = 100 r CKOJIB3UT HO KPYTOBOMY XeJI00Y, pacto-
JIOXXEHHOMY B BEPTHUKAJIBHOW MJIOCKOCTU. OTpeneanTe, ¢ Kakoi CUJoi
OHO JABUT Ha XeJIoO B HaWHU3LIeH TOuKe, eC/IM OTITYUIEHO U3 TOYKH, Ha-
XOIALIEHACS HA FOPU3OHTAILHOM OCH XeJi00a, 6e3 HayalbHOM CKOPOCTH.

9.12. Omnpeaenute, Kakylo TOPU3OHTAILHYIO CKOPOCTb HAajio CO0G-
IHUTDb LIAPUKY, YTOOBI OH CAEJaN MOJHbIM 060POT B BEPTUKANBHOI 1UIoC-
KOCTH, €CJIM OH BUCHT: 1) Ha JIETKOM HUTH JJIUHOI /; 2) Ha XXeCTKOM HeBe-
COMOM CTE€pXHE IIUHOH [

9.13. OnpenenuTte yckopeHHe o0Opyua, cKaTbIBalollerocs 6e3 mpo-
CKaJIb3bIBAaHUS ¢ HAKJIIOHHOI TJIOCKOCTH ¢ YIJIOM O. TIpH OCHOBaHWH. Besi
Macca obpyya cocpegoToyeHa B 00oge.

9.14. Hebonblioe Te10 COCKaNb3bIBaeT BHU3 MO0 HAKJIIOHHOMY CKaTy,
nepexonsiieMy B MEPTBYIO IeTII0 paauycoM R = 20 cM (puc. 78). Onpene-
JIUTE, KAKOW AOJIKHA OBITh HAMMEHBILAS BLICOTA CKATa, YTOOBI TEJIO c/1es1a-
JIO TIONHYIO TETI0 He Buinajgas. TpeHHeM npeHeOpeyb.

9.15. Hebompiroe Te0 HAYMHAET COCKANB3bIBATL C BEPLIUHLI Cepbl
BHU3. OTnipeieNnuTe, Ha KAKOW BBICOTE /4 OT BepIHIMHbI OHO OTOPBETCA OT IT0-
BEPXHOCTU cdepnl panuycoM R. TpeHHeM mnpeHeOpeyb.

9.16. C sepiuuHbl A rmaakoi nojycdepsl paguycoM R (puc. 79) 6e3
HaYaJbHOM CKOPOCTH COCKanb3bIBAET OYEHb MAJIEHBKMIA wiapHK. [locie
OTPhIBA OT MOBEPXHOCTU B TOUKE B OH UCHBITHIBAET aGCOMIIOTHO YIPYroe
COyJapeHue ¢ ralKUM TOPHU3OHTATLHBIM N0A0M. [IpeHebperas TpeHueM,
ONpeaeNnTe, Ha KaKylo BBICOTY OT MOBEPXHOCTH 110J1a TOACKOYMT LIIAPHK.

9.17. Teno cocKanb3biBaeT U3 TOYKH A4 B TOUKY B IO IBYM HAKJIIOHHBIM
TIOBEPXHOCTSM, HPOXOAAWMM Yepe3 TOUKU A M B, OIMH pas no BbINyKJIOH
ayre, BTOpo# pa3 no BorHyTtoi (puc. 80). Koadpduuuenr tpenus B o6oux
CJIy4asx OMH U TOT Xe. B KakoM cayyae CKOPoCTh B TouKe B Gosbiie?
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9.18. B bannucTyeckuii MassTHUK, Macca Kotoporo M = 5,0 Kr 1 tu-
Ha HutH [ =4,0 M, nomagaer ropu3OHTANBHO JIETEBINAS My MacCoil
m =20 r. MajgTHUYK C 3acTpsiBlIeil B HeM MyJeil OTKJIOHMJICA Ha yron
o =15° Onpeaeaute cKOpoCTb MYJH.

9.19. I'pya maccoit M = 630 r BucHT Ha HUTH JUTMHOM / = 50 cM. B Hero
TIONaKaeT M 3aCTPEBAET B HEM TFOPU3OHTAILHO JIETAMIas Myis Maccoil
m = 9,0 r. Onpenenure, KaKo# ROMKHA ObITh €€ MUHUMAJIbHAs CKOPOCTh,
4TOOBI IPY3 C 3aCTPSBILEH NMY/IEH Caeaan noaHbi 060POT B BEPTUKAIbHOM
MJAOCKOCTH.

9.20. Ha Tesiexxxky Maccoii M, IBUXKYILYIOCS CO CKOPOCTLIO v, OMycKa-
10T ¢ HEOOJIbLIOM BBICOTH KUPITHY Maccoit m. HaiianTte nsMeHeH1e BHYT-
peHHEH SHEPTHU TEJEXKH.

9.21. Ha ropnsoHTabHO# NPYXKHHE YKPEeIUIEHO TeNo Maccoit M = 10 kT,
Jiexailiee Ha MiagkoM croine. B Hero nonanaer u 3acTpeBaeT nyss Maccoit
m =10 T, JeTAUIas ¢ FOPU3OHTATBHON CKOPOCTHIO v = 500 M/c, Hampas-
JICHHOM BIOJIb OCH NMpPYXUHBL. ONpenennTe XeCTKOCTh MPYXUHBI, €CIu
TEJI0 BMECTE C 3aCTpsABLICH ny/ell HauMHaeT KonebaThesl ¢ aMIIMTYIOM
A=10 cm.

9.22. J1sa rpy3a Maccamu m; = 500 r u m, = 200 T cCOeAMHEHbI JIETKMM
HEpaCTSKMMBIM TPOCHKOM, NMEPEKUHYTLIM YEPe3 HETOABUXHBIN OIOK, U
PAcHOJIOXKEHBI Hal MOJOM Ha BbicoTe A = 1,4 M. B HayanbHbIT MOMEHT
OHH TMOKOSITCS1, 3aTEM MX OTNYCKAOT. OnpeienuTe, KaKoe KOJIUYECTBO Te-
TUTOTBI BBIAEIUTCS MPH yaape O Moj. Yap c4uTaTh abCOMIOTHO HEYNpy-
T'HM.

9.23. CkopocTsb 1mapa nepej a6COIOTHO YIPYTUM yIapoM O BTOPOi
HeIIOllBI/DKHbIl/I wiap 6ew1a paBHa vy = 3,0 M/c, nocie yaapa crajia paBHOI
= 2,0 m/c. OmnpenennTe CKOPOCTb BTOPOrO Wiapa Mocie yaapa.

9.24. [IBa Tena ABUXKYTCSl TOPU3OHTAJILHO HABCTPEYY APYr APYTy
BIOJb OAHOM NpsiMoii. [locie cTonkHOBeHUs1 oHM cnunatoresa. Onpene-
JINTE MX CKOPOCTb NOCJIE CTONKHOBEHMS, ecnu m; = 0,50 kr, m; = 0,90 kr,
v =50 eM/c, vy = 20 cm/c. CpaBHUTE 3HEPTHIO TeNl 10 U TOC/IE yaapa.
OObsAcHUTE, MOYEMY MPOMCXOAUT W3MEHEHHE 3HEPrUM.

9.25. lIBa wapa Maccamu m; = 1,0 Kr ¥ m, = 2,0 Kr ABHXYTCS BIOJb
ropmomanbﬂon NpsIMOii B OJAHOM HAalpaBIEHUH CO CKODOCTSAMU

= 17,0 M/c ¥ v, = 1,0 M/c. OnpeseInTe UX CKOPOCTH MOC/]E aBCOMIOTHO
ynpyroro LEHTPAJILHOTO yiapa.

9.26. 1llapuk mMaccoit m;, ABUTABLUMIACS CO CKOPOCTBIO ¥y, HAJIETAET Ha
HETMOABUXHBIN LIAPUK Maccoii m,. OnpefenTe MX CKOPOCTH MOCIE aGco-
JIIOTHO yNpyroro UeHTpaibHoro yaapa. IlpoaHanusupyiite 3aBUCHMOCTD
CKOpOCTe# OT COOTHOLIEeHUs Macc. [TokaxuTe, YTo B Ciiyyae abCOMOTHO
YNpYyroro yaapa 0 MaCCMBHOE TeJIO HaNnpaBjeHHEe CKOPOCTH LLAPUKA MeHSI -
€TCsl Ha 0OpaTHOE.
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9.27. Illlap mMaccoii m|, ABUXYUIUHACS CO CKOPOCTBIO v, yIapsieTcs O He-
MOIBIXHBIN Wap Maccoil m,. Onpenenure, NPU KaKOM OTHOILIEHUHM Macc
HaJeTAIOMM 1ap TepsAeT MAaKCHMAJIbHYIO YacTb CBOEH KMHETHYECKOIA
SHEpruu B ciyyae: 1) yaap npamMoi abCoMOTHO YIIpYTHid; 2) yaap abCcomoT-
HO Heynpyrui.

9.28. JIBa Tejla MaccaM¥ m M 2m, ORHO C MUMITyJILCOM p, & IPYroe ¢ UM~
NyJbCOM p/2, IBKYTCS BO B3aUMHO NEPIIEHAUKYISIPHBIX HANPaBJIEHUSIX.
TTocite coyapeHus OHM OOMEHMBAIOTCS UMITyAbcaMu. OTipeeuTe Bhie-
JUBLUEECST TIPH yIape KOJWYECTBO TETUIOTHI.

9.29. Tesno ABMXETCSI CO CKOPOCTBIO vy = 6,0 M/C HaBCTpEeYy TAKOMY
e Tejly, ABHXKYIIEMYCS1 CO CKOpPOCThIO v, = 3,0 M/c. Onpeaeante ux cko-
POCTH TIOCJIE LEHTPAILHOTO aOCONIOTHO YNPYroro ygapa.

9.30. Teyto, aBurasuieecss co cCKopocTelio v = 3,0 M/c, mocie LieH-
TPaJIbHOrO aGCOJIOTHO YIIPYToro yaapa ¢ TakKMM Xe TeJIOM, U3MEHWIO Ha-
NpaBJeHUE JBHXEHUS U CTATO IBUrATHCS CO CKOPOCThIO U = 2,0 M/c. On-
pelenuTe CKOpPOCTH BTOpDOro Teja A0 M IOCie yaapa.

9.31. JIBa OWIbAPAHBIX IHAPA HAJIETAIOT APYT HA APYra O CKOPOCTAMH
v = 2,0M/cu v, = 1,5M/c moa yriom o. = 60°u pasineTarorcst rocie abeo-
JIIOTHO YIIPYIoro yaapa co ckopoctsiMu ¥ = 1,0 M/c u 4, = 2,0 m/c. Onpe-
JEMUTE yrojl f pasnera IIapoB.

9.32. Jlerkuii mwapuk HauyMHaeT CBOOOMHO MAAATh M, NPONETEB pac-
CTOSIHHE /, yIPYTo CTAJIKMBAETCA C TSIKEI0M IUVIUTOM, IBUXKYLIEiCS BBEpX
CO CKOpOCThIO v. OMpeje/nTe, Ha KaKylo BEICOTY OH HOATPBITHET IOCIE
yhapa.

9.33. Illapnk Maccoit m =100 r, IBUXKYLIMIACA CO CKOPOCTBHIO
v = 1,0 M/c, ynpyro yaapsiet¢si 0 TnocKocTb. Onpeaeaure U3MEeHEeHNe UM~
IyJIbCa ¥ MAKCUMATBLHYIO SHEPIUIO YOPYro# gedopManuu, eciiv Harpas-
JIeHJEe CKOPOCTH COCTABISIET C INIOCKOCTBIO YIOJ ¢, paBHylil: 1) 90°; 2) 30°.

9.34. HlapuK MOIUTETAET K HEMOABUXKHOI CTEHKE CBEPXY CO CKOPO-
cThio v = 10 M/c nox yrioMm o, = 45°, OnpeaennTe yroi, Noa KOTOPBIM OH
OTCKOYMT OT Hee. JJIUTEeNbHOCTh yrnpyroro yaapa v =50 Mc.

9.35. Teno nocie abCoMOTHO HEYIIPYTOTo yAapa 0 HEMOABUXHOE TEO
CTAJIO ABMraThecs B n = 4,0 pasza MemieHHee. OnpeieanTe 010 SHEPTUH,
nepeieaieii BO BHYTPEHHIOK 3HEPrulo.

9.36. [IBa miapuka MaccaMu m; U m, TOABEHIEHBI Ha HUTSIX TaK, YTO
conpukacaiorcsi. OAMH HAPHK OTBOAST B IUIOCKOCTH HUTEH HA yroi o U
otnyckaloT. [TpoHMcXOmMT LEHTPAJIbHBIN yaap 1apuKoB. Onpenenure, Ha
KaKHe YTJIbl O U Oy OTHOCHTEbHO OTBECHOM JTMHUHM OHU OTKJIOHSITCH I10-
cne yaapa (yribl CYMTAThb MajibIMH, yIap — YNPYTHM).

9.37. OmnpeaenuTe, Ha Kakol yroa f3 OTKJIOHATCS 1LAPMKHU B 3a1ade
9.36, ecam ygap HeyNpYIHii.
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9.38. [Ipa naeanbHO YNPYruMx HIap¥Ka MaccaMu m; U mp ABWXYTCSA
BIIOJIb OOHOM Y TOM Xe NPSIMO CO CKOPOCTSIMU vy M v;. Bo BpeMsI CTOTKHO-
BEeHMSI OHHM HAUMHAIOT 1ehOPMUPOBATLCSA M YACTh KWHETHYECKOM 3Hepruu
NEPEXOAUT B MOTEHUHUAJBHYIO 3Hepruio aedopMauuu. 3atem aedopma-
LMt yMEHBLIAETCS U 3allaCeHHast MOTEHLIMANbHASI SHEPTUSI BHOBb IIEPEXO0-
IUT B KMHETHYecKylo. HailiuTte 3HaueHWe MaKCHManbHOM 3Hepruu ne-
dbopmanum.

9.39. [lokaxute, yto MPH YNPYroMm yaape iuapa B TAKOH Xe HENoOId-
BUXKHBIH 11ap He N0 JIMHUH WX LEHTPOB OHU Pa3NieTAIOTCA 1o yriioM 90°

Apyr K _Apyry.
Jononurebhble 3a1auu

II.1. Macce! Test Ha puc. 81 paBHbI mgy, m; B m,. TpeHUEM, Maccamu
6/10K0B ¥ HUTEl npeHebpeyb. Haitaute yckopenue tena m,. Uccnenyitte
BO3MOXHbIE CIIyyaH.

I1.2. Ha crone nexut nocka Maccoit M = 1,1 xr, a Ha Heif rpy3 Maccoii
m = 1,9 kr. Onpenenunte, KaKyio CUIy HyXXHO HPUIOXHUTD K JOCKE, YTOGBI
OHa BBICKO/Ib3HYJ1a U3-TI0A rpy3a. KoadbduuMeHT TpeHus MeXIy Ipy30oM U
nockoit w; = 0,23, a Mexny OOCKOi U CTOJOM Wy = 0,52.

I1.3. Ha Teno maccoii m = 2,0 kr, Haxozsiieecs Ha HAKJIOHHOW IIocC-
KOCTH C YIJIOM HakJIoHa o. = 30°, neiictByer cuina F = 12,5 H napajutesnibHO
HAK/JIOHHOM MI0CcKOCTH (puc. 82). KoadduiueHT TpeHus MeXLy TeJ0M U
HaKJIOHHO#M m10cKocThiO U = 0,20. Onpenennte ycKopeHue Tena U CUIy
TPEHHSI.

I1.4. Teno ckaTeiBaeTCSl MO BHYTPEHHEW TTOBEPXHOCTH MOIycdepsl ¢
BICOTHI R (puc. 83). OnHa nosoBuHa noaycdepsl abCoMIOTHO TagKas,
BTOpasi — luepoxopatas. KoadpuuneHT TpeHust MeXay TeoM U MOBEpX-
HocThio i = 0,15. OnpenennTe yCKOpeHHE Tesla, KaK TONIBKO OHO KOCHETCsI
1IEPOXOBATOM IMOBEPXHOCTH.

IL5. [apux Maccoit m = 50 r BbUIETAET M3 CTBOJIA MIPYLIEYHOM
NYIUIKK, HAKJIOHEHHOTO K TOPU3OHTY MOJ YIJIOM ¢ = 45° ¢O CKOpPOCTHIO
vo = 5,0 M/C OTHOCHTEBLHO MYIIKH, BHAYAJIE MO-
KOMBLIEHCS Ha ragkoM rony. Onpenenure, Mox
KaKWM yIJIOM K TOPU30HTY BbijieTes 1apuk. Ka-
KOBa CKOPOCTh OTAa4yy MYLIKH, Macca KOTOPOit
M=150 r?

I1.6. Ha tenexke maccoit m CTOUT 6pycok
Maccoit 3m. KoadduuueHT TpeHus Mexay 6py-
CKOM M Teaexkoi . Ilyna mMaccoit m, nersaas
FOPM30HTAILHO CO CKOPOCTBIO v, 3aCTPEBAET B
6pycke. Onpeaennte myTb, KOTOPLI NPOAENAET
OpYCOK 110 Tenexke. Puc. 81

55



F R
M p=0 u=0,15

Puc. 82 Puc. 83

- /-l-\
1=

Puc. 84

I1.7. Ha nytu Tena maccoit m = 2,0 Kr, CKOJIL3SIUIEro 10 F1aaKOoMY To-
PU3OHTANLHOMY CTOJly, HAXOAMTCSl HE3aKpEIJIEHHas ropKa Maccoi
M = 10 kr, BbicoToit H = 2,0 M (puc. 84). Onpenenure, npyu Kakoi MUHU-
MaJIbHOM CKOPOCTH OHO MOXET OCTaTbCsd Ha ropke. Cumurarb, YTO TeJIO
JBUKETCSI, HE OTPhIBAsICh OT Hee. Teslo Ha ropKe, a TakXKe ropka o CTony
CKONb3SIT ©€3 TpEeHMS.

11.8. K reny Maccoit m;, paclioJIOKEHHOMY Ha INIaAKOM TOPU3OHTATb-
HOM CTOJIe, IPMBA3aHa BepeBKa, NepeOpoLLeHHast 4epe3 HEBECOMDbII OJI0K.
3a cBHCAIOLINI KOHEIl BepeBKU LETUISIETCA 00e3bsIHA MAacCoi m;, KOTOpas,
niepe6upasi BEpeBKy, CTPEMHUTCS OCTABAThCs HA OMHOM BeIcOoTe. Kak nonro
eil BTO ymaeTcs, eCIM MaKCHMMalbHasi MOUIHOCTb, pa3BUBacMas 00€3bs-
HOil, paBHa N?

11.9. KocMoHaBT Maccoit M = 100 Kr HaXOAUTCS Ha IIOBEPXHOCTH aC-
Tepouaa, uMetollero ¢popMy 1apa paauycoM R = 1,0 KM, ¥ IepXUT B py-
Kax KaMeHb Maccoit m = 1,0 xr. Onpeeure, ¢ KAKOH MaKCUMaIbHOM ro-
PU30HTAILHON CKOPOCTBIO OTHOCHUTEBHO aCTEPOMIA OH MOXET OPOCHTD
KaMeHb, HE PHCKYS, YTO CaM CTaHeT CHYTHUKOM actepouza. IlnorHocTs
BellecTBa OJHOPOZHOTO actepomaa p = 5,0 r/cm’.

IF'masa III
CTATHUKA

§ 10. PaBnoBecne MatepuajbHOil TOYKH

10.1. 3anuiuuTe yCI0BHE TTOKOSi MAaTepHAILHOM TOUKH: 1) B BeKTOp-
HOi1 hopMe; 2) B TPOSKLUSX Ha OCH JEKAPTOBOM CUCTEMBI KOOPAUHAT.

10.2. Ha puc. 85 moka3aHo MsITh pa3HbIX CJAYYAEB NOKOAUIETOCS TeNa:
a) NOKOMTCS Ha FOPU30HTAJIbHOM MOBEPXHOCTH; 6) TTOKOUTCS Ha HAKIIOH-
HOM [JIOCKOCTH; B) MOABEILIEHO HA HUTH; I') MOABEUIEHO HA JABYX HHUTSX;
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) NOABEILEHO HA KPOHIUTEHHE. B KakaoM citydae yKaxXuTe u HapucyiiTe
CUJIBL, IPUIOXEHHBIE K TEJ1Y. YKAKUTE NPOUCXOXKIEHUE KAXKAON CUJTBI.

10.3. K a1ByM IMHamoMeTpaM NOABELLEH rpy3 Maccoit m = 1,0 kr (puc.
86). UTo mokaxeT Kaxaplit U3 IMHAMOMETPOB? Maccy HUXHEro AMHaMO-
METpa HE YYMUTHIBATD.

10.4. I'pys maccoit m = 2,0 Kr noaseleH Ha fuHamomeTpe. CHU3Y ero
TAHYT ¢ cunoit F =10 H. Yro nokaswiBaer auHamometp?

10.5. Ha ropu30HTaIbHOM MIOCKOCTH JIEXUT TPy3 Maccoii m; = 5,0 KT,
CBSI3aHHBIM C TIOMOILbIO BEPEBKHU, IEPEKUHYTON Uepe3 GIIOK, C rpy3oM
maccoit m; = 2,0 kr (puc. 87). OnpenenuTte cuily HaTSKEHUs] BEPEBKU U
CWIy JAaBJEHUSI TPy3a Maccoil m; Ha ILIOCKOCTb.

10.6. Onpenenure: 1) cuily HaTSDKEHUST BEPEBKY; 2) CUIY AABIEHUS
rpy3a Ha HAaKIOHHYIO TUIOCKOCTh; 3) CHIIy TPEHUSI MEXIY TPY30M U TLIOC-
KOCTbIO (pHc. 88), ecium; = 2,0kr, my = 1,0kr, o = 30°, ot = 90°,

10.7. K xoHLlaM HUTH, NEPEKUHYTOM Yepe3 [Ba 6,10Ka, MOABELIEHbI
rpy3bl my = 60 r u m, = 80 r (puc. 89). Korna K HUTY NOABECHIN TPETHiA
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rpy3, TO Yron o, o6pa3oBaHHbIi HUTIMM, cTan 90°. Onpenennrte Maccy
TPeThEro rpysa.

10.8. K KOHLIAM HUTH, NMepeKUHYTOM 4epe3 ABa 610Ka, NOABECUIIU Ba
OOMHAKOBBIX Ipy3a Maccoit m; = my = m = 5,0 xr kaxzasiit (puc. 89). On-
peneanTe, Kakoi rpy3 Halo MOABECUTb K HUTH MEXIy OJ10KaMH, YTOOLI
fIpM paBHOBeCUH yros o = 120°,

10.9. I'pys Maccoit m = 15 Kr, MOABEUICHHbIN HA HEBECOMOMW NMPOBO-
JIOKE, OTKJIOHSIETCH Ha yroj o =45° oT BEPTUKAJILHOTO NOJOXEHUA CH-
JIOH, meiicTBYIOLIEH B TOPU30OHTAILHOM HampapjieHUd. OnpeacauTe 3Ty
CWIY U CWJIy HaATSIKEHHUs NMPOBOJIOKH.

10.10. IMpoBonoka, Ha KOTOpO# BUCHT Ipy3 Maccoit m = 20 Kr, 0TBO-
IMTCA B HOBOE TosioxeHue cuioit F = 147 H, aeiicTByiouieii B ropu3oH-
TAILHOM HarpasieHuu. OnpelnenuTe CUIY HATKEHUS TPOBOJIOKH U YroJ
OTKJIOHEHHS! MPOBOJIOKH OT BEPTUKAIIU.

10.11. I'py3 mMaccoit m = 10 Kr noaBelileH Ha KpoHLuTeiHe (puc. 90).
Vron Mexay FrOpM3OHTATbHBIM CTEPXHEM U nogkocoM o = 60°. Onpese-
JIUTE CWJIBL, AEHCTBYIOLIME HA CTEpXEHb M IOJAKOC.

10.12. OnpenenuTe BeC rpy3a, BUCSIILETO Ha KPOHUITEWHE, €CJIN CUa,
C KOTOPOM pacTArMBaeTCsl TOPU3OHTANBHBIN cTepxeHb, F =90 H. Yron
MeX[Iy CTepXHeM W moakocoMm o = 45° (puc. 90).

10.13. Yaununwiit ¢poHaps Maccoit m = 20 KI BUCUT Ha ABYX CTEPXKHSAX,
NIPMKPEIUIEHHBIX K CTeHe, Ha paccrossHuu [ =60 cM apyr ot apyra (puc.
91). LnuHa BepxHero crepxHs /; = 90 c¢m, HuxHero h = 120 cM. Onpene-
JIMTE CHUJIBI, NEeACTBYIOLLIKE HA HUX.

10.14. Ha xoHLIax HUTH, ITEPEKMHYTON yepe3 ABa 610Ka, MOABEILEHBI
rpy3el. Mexay 61okaMu (puc. 92) noaselieH rpy3 Maccoit m = 150 1, yron
o =30° yron B =75° Onpenennte Maccel rpy3oB.
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10.15. TopusoHTaIbHas aHTEHHA MPUKpPEIUIeHa K MadTe (puc. 93), Ha
KOTOpYIO OHa AAeHCTBYeT ¢ cunoit F =750 H. Onpenenure, nox kakum yr-
JIOM K TOPH30HTY JIeAACTBYET OTTSKKA C APYTOil CTOPOHBI MAYThI, €CJTM OHA
He THETCA W Cuia JaBjIeHUs Ha ee OcHOoBaHue F, = 1,0 xH.

10.16. I'pys maccoit m = 60 Kr BUCUT Ha ABYX Tpocax (puc. 94). Yron
MEXIY TOPU3OHTAJIBHBIM M HAKJIOHHBIM Tpocamu o = 120°. Onpenenute
CWJIbl, ACHCTBYIOIIME Ha HUX.

10.17. BepeBka npuBsi3aHa K KPIOUKY U IEPEKHHYTa Yepe3 610K (pHC.
95). K Hel nipukpenuieH rpys Maccoi m; = 20 kr. Onpenenure, Kakoi Mac-
CBI IPY3 CJIeAyeT MMPUKPENUTE K KOHILY BEPEBKH, YTOObI CUJIA €€ HATSHKEHUSA
Ha JIeBOM yYacTKe ObLIa B 1Ba pa3a G0Nblle, Y€M B OCTA/ILHO#M YaCTH, U Yro
o =90°

10.18. Onpenenute, ¢ KaKOW MUHUMAILHON CHJIOH, HanpaBieHHOM
FOPU3OHTAJIBHO, HYXXHO NMPUXATh IJIOCKUI OPYCOK K CTEHE, YTOGH! OH He
COCKOJIB3HYJ BHU3. Macca 6pycka m = 5,0 xr. KoadduumeHt tpenus Me-
X1y creHon u O6pyckom u = 0,10.

10.19. @onape Maccoit M = 10 Kr MoABEIEH HAll CEPEANHON YIHLIbI
mpuHoit /=10 M Ha Tpoce, IOMYCTMMasl CHJa HATSKEHUSI KOTOPOTO
T'=500 H. Onpenenure BBICOTY KpEIUIEHNs] KOHLIOB TPOCA, €C/IM TOYKA
KperieHust (poHaps HaxoOMTCs Ha BhicoTe A= 5,0 M.
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10.20. MOXHO 11 HATAHYTh TOPH3OHTATBHBI TPOC TaK, YTOOBI OH HE
nposucan?

10.21. OnpenenuTe XeCTKOCTb CUCTEMBI, COCTABIEHHOM U3 ABYX TIPY-
XHH ¢ K03 bHUIMEHTaMU YITPYrOCTH Ky U ky B ciydae: 1) nmocienoBaresib-
HOIO COEIMHEHUst; 2) MapajuiejibHOrO COEXUHEHUS.

10.22. Ha HakJIOHHOW IJIOCKOCTH € yrioM o = 30° nMpu OCHOBaHUM
MOKOUTCS TeNIo Maccoit m; = 2,0 Kr, CBA3aHHOE C MOMOLUBIO HUTH, Nepe-
KMHYTOM yepe3s 610K, C TeJIOM Maccoii m, (cM. puc. 45). TpeHue oTCyTCT-
pyeT. OnpenaesuTe MacCy BTOPOro rpysa M Cuiy, IEHCTBYIOILYIO HA OCb
6noka.

10.23. CucTteMa rpy3oB MaccaMu m,, my U m; (puc. 96) HaxoAMTCs B
paBHoBecHM. Haiiaute Maccy m3 M CUJly JaBJIEHHsI MAacChl m| Ha HAKJIOH-
HYIO TUIOCKOCTb, €CJIM MacChl My, n; U Yroj ¢, KOTOPBIi COCTaBJIsIeT Ha-
KJIOHHAs! [UIOCKOCTbL C FOPM3OHTOM, U3BECTHbl. TpeHHe OTCYTCTBYET.

§ 11. PasHoBecHe TBepAOro Tena

11.1. JIn51 TOro 4T06b! TEJIO HAXOAUIOCH B PABHOBECUH, HEOOXOAUMO H
JNOCTATOYHO BBIMIOJHEHUS ABYX ycnoBuit. Kakue 3o ycmosusa? B xakux
CJIyyasix py pacCMOTPEHHM PaBHOBECHS TeJla 1OCTATOYHO MCMOJIb30BATh
OIHO M3 HUX?

11.2. Ha mutockoe Teno, MMemwilee ¢GopMy paBHOCTOPOHHETO Tpe-
YrojibHUKa, AeHCTBYIOT ABe paBHbie cuibl Fi = F, = 10 H, npuioxeHHpie
K BEPLUMHAM TpEyroJbHMUKa U JEHCTBYIOLIKE BOJb €T0 CTOPOH (puc. 97).
Onpenenante, Kakyio cuity F3 HyXHO IPUIOXUTD K TENy, YTOObI OHO HaXo-
JUJIOCHh B paBHOBecUH. HalinuTe reoMeTpHuecKoe MECTO TOYEK MPUIOXKE-
Hust cuibl F3.

11.3. BoLINOJHAIOTCSA JIM YC0BUS pAaBHOBECHS TJIOCKOTO TeJ1a B Clyya-
sIX, IOKa3aHHbIX Ha puc. 98?
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11.4. Ha crepxeHb NelCTBYIOT JBe napasjiebHble CHIIbI FF=10Hu
F, =20 H. PaccTosiHue Mexay TMHUSAMHU IeHCTBUS cui [ = 1,2 M. Onpene-
JINTE, B KAKOM MECTE U KaKYI0 CHJIy HYXXHO MPUIOKUTh K CTEPXKHIO, YTOOBI
OH HaXOAWJICS B PaBHOBECHUHU.

11.5. Onpenennte paBHONEACTBYIOLIYIO ABYX AHTUTAPAILIENbHbIX CHJI
Fi=15 H u F,=60 H. Paccrosiuue MexXay NMHUSMH NEHCTBUS CUJ
/=90 cm.

11.6. K crepxHio amuHoit / = 120 cM NpuioxeHsb! Tpy napajuie/ibHbIE
CHJIbl OTMHAKOBOI'O HAMpPaBJICHHUS: y IeBoro KoHua F; = 30 H, B cepenmHe
F, =80 H, y npasoro koHua F; = 90 H. Yemy paBHa paBHOAEHCTBYIOIAA
aTux cun? Iae AeXUT Touka ee MpuoXeHUs?

11.7. W3 aByx aHTHMapaiebHbiX cun 6obwas F, = 30 H. Haitaure
MEHBILIYIO ¥ PABHOACHCTBYIOUIYIO CHIBI, €CTU OTHOIUEHUE PacCTOSHUI
TOUCK NPUIOKEHUS COCTABSIOWINX CHJI OT TOYKH TIPHIOKEHUS PABHO-
neicrytomeit //h = 0,40.

11.8. ABToMO6UbL Maccoit M = 1,0 T Bbe3xKaeT Ha TOPU30HTATBHBIN
MOCT nHOI# L = 10 M. Onpesennte, ¢ KAKUMU CHJIAMU OH IABUT HA OIIO-
PbI MOCTa, HAXOASACh Ha paccTostHuM /| = 1,0 M ot onopsr. ITocTpoiite rpa-
(UK 3aBUCMMOCTH U3MEHEHHUS JABIEHUS HA OHY U3 OITOP OT PacCTOSIHUS
0 Hee.

11.9. Tpy6a Maccoit M = 1,2 T nexXMT Ha 3eMie. Onpenenure, Kakoe
YCWIIUE HAJ0 MPUJIOXKHTD, YTOOLI IPUTIONHSATE €€ KPAHOM 33 OJIMH U3 KOH-
1oB. C Kakoil CUNIONH NEWHCTBYeT APYroii KOHell TpyObl Ha 3emiio?

11.10. ABToMO6MIb Maccoit M = 1,35 T umeer KOJIECHYIO 6a3y ITHHOI
L = 3,05 M. LleHTp Ts1XecTH pacnonoxed Ha paccrosinuu / = 1,78 M moza-
AM nepenHeit ocu. Onpenennte cuity, ASHCTBYIOIYIO HA KAXIOE U3 nepej-

F, F,
F F) F,
F3 F2
a F+Fy+F;=0 6 F+FytF,=0 6 Fi+F,=0

Puc. 98
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HHUX ¥ Ha KaXKI0E U3 3aJHUX KOJIEC CO CTOPOHBI TOPH-

30HTAJILHOM MOBEPXHOCTH 3EMIIH.
11.11. Crepxenus anunoi /= 10 cM IMoIBELIEH 3a
4 KOHLIbI Ha JBYX IPYXHHAaX XeCTKOCThIO k; = 98 H/cm
m U k; =3k,. Onpeaenure, Ha KaKOM PacCTOSIHUHU OT
M [IEHTPa U KaKOH MACChI Halo NOABECUTD K HEMY TPY3,
4TOGBI OH cMeCTHICs Ha BeicoTy Al =1,0 cM U ocTa-
Puc. 99 Cs1 BUCETb TOPU30HTAIBbHO. Maccoii cTepXHs npeHed-

peyb.

11.12. Ha nocke mmuHo# [/ = 4,0 M u Maccoit M = 30 Kr Kayaiorcd JBa
MaTpuuKa Maccamu m; = 30 kr u m,= 40 kr. Onpenenure, rae LOTKHA
6BITb Y JOCKM TOYKA OINOPBI, €CIM MAJIbYMKH CHUIAT HAa €€ KOHIlIax.

11.13. Tlo HaKJOHHOW IUIOCKOCTHU JauMHOM /=150 M U BBHICOTOH
4 = 3,0 M TONHMMAIOT Ipy3 Maccoi m = 200 Kr, NpUKIafbIBas B HaNpaB-
neuun auxenus cuay F = 1,5 kH. Onpenenure KI1Jl HakioHHOM mioc-
KocTU. Yemy OB OBl paBeH BBHIMIPLILI B CHIIE B CITy4ae OTCYTCTBUA Tpe-
Hust?

11.14. FopU30HTANBHO PaCIONOXEHHBIN cTepxkeHb Maccolt m = 2,0 KT
OTUpaeTcs O BEPTUKAIBHYIO CTeHY (puc. 99). B TOUKe A OH MOAAEPXKUBAET-
¢Sl TPOCOM, OOpa3yIoIMM ¢ HUM yroa o = 30° ¥ K HeMy [TOJBELIEH Ipy3
maccoit M = 4,0 xr. OnpeaenuTe, NpH KAKOM MHHUMaTbHOM KOadduu-
€HTE TPEHUS CTEPXXHS O CTEHY OH OYIET HAXOMUTHCS B IOJIOXEHUH PABHO-
BECUS.

11.15. OnuH KOHeU TBEPAOTO CTEPXHA WIAPHUPHO 3aKpeEIIeH B TOUKe
C, K ApYroMy KOHIIY A MPUKPEIJIeH KOHELl BEPEBKU, MTEPEKUHYTON Yepe3
JBa 6JI0KA U 3aKperuUIeHHOM ApYruM KoHUoM Ha 6anke (puc. 100). Ha pac-
crossHuu [ = 0,60 M OT TOUKU A Ha cTepKeHb AeicTByeT cuiaa F = 75 H Bep-
TUKAJIBbHO BHU3, ISl ypaBHOBEUIMBAHMSI KOTOPOI MOABEILEH K INOABUXHO-

Z 72
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My 610Ky rpy3 Maccoi m = 10,25 kr. OnpefennTe JUIMHY pblyara ¥ Cuy
JaBreHuss Ha wapHup C.

11.16. Ha crone Haxomutcst nuct 6ymaru, NMpUXarblid OIHOPOIHbIM
CTEPXHEM MAcCOi m, BEPXHUI KOHeLl KOTOPOrO HIAPHUPHO 3aKperUieH.
Ornpesenuite, KaKylo MUHUMAJIbHYIO FOPU3OHTANLHYIO CHITY HEOOXOMMMO
NIPAIOXUTD K JIUCTY, YTOOBI BBITAILMTD €10. YT0JI MEXAY CTEPXKHEM U JIMC-
TOM PaBeH O, KO3(DOHLUMEHT TPEHHS MeXY HUMU p. TpeHHeM MEXY CTO-
JJoM ¥ Oymaroil npeHeOpeys.

11.17. lap maccoit m = 1,0 Kr nokoutca Mexay ABYMS [agKUMU
TUIOCKOCTAMHU, COCTAB/ISIIOLIMMHM C TOPU3OHTOM YIJIBI o = 30° 1 o, = 90°.
Omnpenenute cumy ero JaBieHUS Ha BEPTUKAIBHYIO TLIOCKOCTD.

11.18. Hesecomblit 610K paguycoM R = 10 M MOABELLIEH ¢ OMOLLBIO
HEBECOMOit HUTU H NPYXUHBI XeCTKOCThIO k& = 50 H/M (puc. 101). Omnpe-
ACTATE, HA KAKOU YroJI OH MOBEPHETCS, €C/IM K EF0 OCH NIPUIOXHUTh CHITY
F =10 H, HanpaBneHHYI0 OTBECHO BHU3. BJIOK OTHOCHTENLHO HUTH He
NIPOCKAJIb3bIBAET.

11.19. Bpycok B BHIe Mapajieenunena co CTOPOHaMu @ =42 cM u
b =24 cm (puc. 102) npucrasnen K abCONOTHO IIANKON CTEHE U MOXBe-
LICH Ha HUTH, TPUKPETUICHHON OIHMM KOHIIOM K GPYCKY Ha pacCTOSIHUM
/=12 cM OT CTeHBI 1 IPYrUM KOHLIOM K cTeHe. Onpenenure JUTUHY HUTH,
€CIM OpYyCOK NpPUXAaT K CTEHE.

11.20. XKecTkuii crepxeHb yie pXHBAETCS CUIION, ITPHJIOXKEHHOI K ero
KOHIy, 101 yriaoM o = 30° K rOpH30HTAJILHOMH II0CKOCTH. Onpenenwure,
TI01 KaKHM YIJIOM [3 K HEMY HAfio IPUIOXMTh 3TY CUIY, YTOObI CABUHYTH
€ro, He MeHss yron HakioHa (puc. 103). Koadduument tperuns mexuy
CTEpPXHEM M IUIOCKOCThIO U = (,10.

11.21. OnHoponuslii wap Maccoit m = 1,0 Kr yaepxuBaercs Ha rnag-
KO HaKJIOHHOM IUIOCKOCTH BEpPEBKOM, YKPETUIEHHON Haj TIOCKOCTBIO U
obpasyoiweit yron § = 60° ¢ BepTMKanbio. Yros HaKJIOHA MIOCKOCTH K [o-
pu3oHTY o0 = 30° (puc. 104). Onpenenute cuny, ¢ KOTOPON LIap JaBHT Ha
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nmnockocTsb. [locTpoiite rpacuK 3aBUCUMOCTH CWIbI HATSIXKEHHST HUTH OT
yra B.

11.22. Hutb, HAMOTaHHAsI Ha KaTylIKy, TPUKpeTUIeHa K CTeHe (pHuc.
105). KaTywika BUCHT, Kacasich CTEHBI, IPUYEM HUTb OOPa3yeT CO CTEHOM
yroi o = 30°. Onpenennte MUHUMATbHOE 3Ha4eHUE KO3 ULIMEHTA TPEHHS
MEXIy KaTyLIKOM M cTeHOi. BHyTpeHHMit muaMeTp Katywku d = 2,0 cM,
pHewrHuit D =10 cm. -

11.23. OnpenenuTe, KakoB JOJXeH ObITh KO3 PULIMEHT TpeHUS LI
TOro, YTOOB! KJIMH, 3aKOJOYEHHBIA B OPEBHO, HE BBHICKAKUBAJI M3 HETO.
Vron npu BeplidHe KiauHa o = 30°.

11.24. Onpenennrte, Moo KAKUM MUHUMAIbHBIM YIJIOM K TOPHU3OHTY
MOXET CTOATh MPHUCIOHEHHAS K BEPTHKAIBHON CTEHE JIECTHMLA, LEHTP
TSKECTH KOTOPOil HAXOMUTCS HA PACCTOSTHUM TPETH JUIMHBI OT HUXKHEro
koHua. KosdduiLmeHT TpeHns Mexay JecThuiieit v nonom u, = 0,40, me-
KAy JIECTHUMUEH M cTeHoi W, =0,50.

11.25. Ha 3eMJie nexat BIUIOTHYIO Ba OIMHAKOBBIX OpeBHA LIMITMHI -
puueckoi hopmel. CBepxy K1aayT Takoe e 0peBHO. Onpegenre, Ipy Ka-
KOM KO3(ppULIMEHTE TPEHHST MEXly HUMU OHHU HE packarsiTcs (I10 3eMJie
OpeBHa HE CKOJIb3AT). -~

11.26. lar sunra noMkpara # = 0,50 cM, iHa pykoatku [ = 30 cMm,
cuna, aeiicrTeyouias Ha pykosTky, F = 120 H, KITA n = 45 %. Onpenenu-
Te, KAKyl0 CWIy OH pa3BUBAacT.

11.27. I'py3 Maccoit M = 2,1 T mogHUMAaeETCs ¢ IOMOLIBIO BopoTa. Or-
peneauTe, Kakas Cujia NpuIaraeTcs K KOHLY PYKOATKHU JUIMHOH / = 50 cMm,
€CJ1v OH MOAHUMAETCA Ha BBICOTY A = 15 €M 3a BpeMs, B Te4eHUE KOTOPOTo
pykositka nenaeT N =10 oboporoB. TpeHUe HE YUHUTHIBATD.

11.28. Onpenennre, KaKylo CHIY HY>KHO IIPMJIOKUTh K KOHLY PyKOAT-
¥4 InddepeHIHaNbHOI0 BOPOTa, YTOOk! YAEPXATh rpy3 Maccoit M = 50 kr.
dnuHa pykostku /=98 cM, pagdyc O60JBUIONO LMAMHIPA BOpPOTa
R =20 cM, panuyc mamoro r= 10 cM (puc. 106).

11.29. Koneco paguycoMm R M Maccoit m CTOUT Mepel CTyNeHbKOoM
BbiCOTOI A < R, Onpeaenure, Kakyld HAaUMEHBUIYIO TOPU3OHTANbHYIO
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CUIIYy HaJO NPUIIOKHUTb K OCH KoJjieca, YTOObE OHO MOIVIO TIOLHSTHCS HA
CTYNEHBKY.

11.30. Onpesenute, Kakyl0o MHHUMAJIbHYIO FOPU3OHTAILHYIO CUITY
HYXHO IIPUJIOXUTD K BEPXHEMY peOpy Kyba Maccoi M, Haxonsierocs Ha
TOPU3OHTAIBHOM MJIOCKOCTH, YTOOBI IEPEKUHYTH ero yepe3 peGpo. [pu
KaKOM KOO(QPHULIMEHTE TPEHUS MEXKIY KyOOM U TUTOCKOCTBIO MOXHO nepe-
KUHYTb Ky0?

11.31. Tsaxxenoe OpeBHO BTATMBAIOT BBEPX MO HAKJIOHHOM IJIOCKOCTH €
MOMOILBIO JABYX MapaJUIeNbHbIX KAHATOB, 3aKPETUTEHHbIX, KAK YK43aHO Ha
puc. 107. Macca 6peBHa M =400 Kr, BbICOTA HAKJIOHHON IUIOCKOCTH
h =1,0M, puHa / = 2,0 m. Onpenenute, Kakylo CUTY HYXXHO NMPUIOKHUT K
KaXJIOMy W3 KaHATOB, YTOOB!I BTSAHYTb OpEBHO.

11.32. Onpenenure, Kakoi JUIMHBI KOHELL HAO OTPE3aTh OT OAHOPO-
HOTO CTEPXHS, YTOOBI €70 LUEHTP TSKECTH NepeMecTuiica Ha A/=10 cM.

11.33. llltaHra COCTOMUT M3 CTepPXHSI MWIMHOH /= 50 cM, Maccoii
M = 2,0 Kr ¥l IBYX CKpEIUIEHHBIX C HUM L1apoB paauycamu R, = 3,0 cM u
R, = 6,0 cm 1 Maccamu m= 1,5 kr u my = 12 kr. HailauTe ueHTp TsLKECTH
UITAHTH,

11.34. Ipa u1apa, anloMHHHEBbIH U LIMHKOBBII, ORMHAKOBOTrO 06beMa
CKperuUleHbl B TOYKE KacaHuWsA. Haitaute LeHTp TAXECTH.

11.35. JIuneiika ninHoii /= 1,0 M BLIABUHYTA 34 Kpaii CTOJA Ha yeT-
BEPThb [UTHHBI M JABUT TOJIBKO Ha Kpaii CTOMA, KOIa Ha ee CBE LM BAIOIIMIA-
Csl KOHell Noj1oXeH rpy3 m; = 250 r. YeMy paBHa ee Macca? Ha kakyio
4acThb JUIHHBI MOXXHO BBIABMHYTb IMHENKY 3a Kpalf CToJIa, €C/M Ha CRELL -
BAIOLIMIACA KOHELl MONOXMThL Ipy3 my = 125 r?

11.36. Haiinute LEHTp TXeCTH OMHOPOIHOI MIACTUHKM, pasMepsbl
KOTOpOH yKasaHnl Ha puc. 108, a.
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11.37. Haiiaute LEHTD TSXKECTH OJHOPOIHOI MJIACTUHKU C BBIPE3OM,
pa3Mepbl KOTOpOiA yKasaHbel Ha puc. 108, 6.

11.38. W3 01HOPOIHO# KPYTJIOi MIaCTHHBI panuycoM R = 9,0 cM BbI-
pe3any Kpyr BABOE MEHBLIETO paauycd, KacalolMiCcs Kpas MIaCTUHbL.
HaiiguTe LEHTP TAXECTU NOJYYEHHOH IUIACTUHBIL.

11.39. Y3 oqHOpOOHON KPYMIOM IUTaCTHHBI PaaMycoM R Bbipe3anu
KBaJpaT, IMaroHaib KOTOPOTO COBMALAET C PaMyCOM U paBHa eMY. Haii-
JUTE LEHTP TAXKECTH MOJYYEHHOM ILIACTUHBI.

11.40. M3 niockoil KBaapaTHOM MJIACTUHBI CO CTOPOHO# @ BBIPE3aH:!
a) KBapaT CO CTOPOHOI a/2; 6) Kpyr AnameTpoMm a/2. HailauTte HeHTp TA-
XeCTH mnojydeHHbIX ¢uryp (puc. 109).

11.41. Onpenenute, rie HAXOAUTCS LIEHTP TAXECTH KyDa, U3 KOTOPOTO
yiaieH Kyouk ¢ pe6poM, paBHbIM a/2 (puc. 110).

11.42. Ha pocke miuHoi / = 60 ¢M CTOUT CIUIOIUHOM LHUAMHIP, Y KO-
TOPOTO BbICOTA B TP pasa Gosibliie IMamMeTpa ocHOBaHusi. Onpenenure, Ha
KaKyio HaubOJIblIYIO BHICOTY MOXHO NOAHSTH OAMH M3 KOHLOB J0CKH,
yTOOBl HWIMHIP HE yral.

11.43. Unnuuap BeicoToit A = 8,0 cM, muamerpoM D = 6,0 cM JEXUT
Ha JIollIeYKe, KOTOPYIO MEIEHHO MOXHUMAIOT 32 OfIMH KoHell. Onpenesu-
Te MpeeNbHbIA Yrojl HaKJIOHa, MPH KOTOPOM LIMJIMHAP ellie OyaeT Haxo-
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AUThCsl B paBHOBecHU. KO3 dHLUMEHT TpeHUS] MEXTY LIMAUHAPOM M [10-
ueykoit p =0,30.

11.44. Tenerpacdusniit ctond pmuuoii L= 7,0 M u Maccoit M = 140 xr
MpPU YCTAHOBKE MePEMEILALTCS U3 TOPU3OHTAJILHOTO NOJIOKEHNS B BEPTH-
KajbHoe. OnpeaenuTe, Kakas NpU 3TOM COBepllaercst pabora.

11.45. Onpezenute, Kaky paboTy HAJIO COBEPLIUTD, YTOOBI ITEpEBEp-
HYTb BOKpYr pedpa Kyb6 maccor m = 200 kr. Pebpo kyba a =1,0 M.

11.46. OnpenennTe, Kakylo HY>KHO COBEpIIMTH PaGoOTy, YTOBHI Mepe-
BEPHYTb BOKDYI pebGpa Mmofblit Ky0, HATIOJOBUHY HATOJHEHHBIA BOMOI.
Macca Ky6a Mana 1o CpaBHEHHMIO ¢ MACCOM HaMoMHSIOLIE N ero Boabl. Pe6-
po kyba a =1,0 m.

11.47. Onpenenurte, KaKO MMHMMAJIbHOM CKOPOCTBIO JOKHA 001a-
JlaTh nepel yIapoM O HEOOJIbIION BBICTYT TPEYTOMbHasK MPU3Ma CO CTOPO-
HOH a =17 cm (puc. 111), 4TOOBI nepeBepHYTbCA Ha APYTYIO [PaHb.

§ 12. KuakocTH ¥ rassl

12.1. 3anuunte U3BecTHbie BaM (GOPMYbl M1 BLIYUCAEHUS AaBle-
HMUSL.

12.2. Ha puc. 112 gan rpaduk 3aBUCMMOCTH THAPOCTATUUYECKOI'O 1aB-
JIEHUs OT MIYOMHBI JUISL ABYX Pa3HbIX XHUOKOCTEH. Y KaKOW XMIKOCTH
[UIOTHOCTE GoJibliie?

12.3. Ha ctone crout 6aHKa ¢ Bonoit. I[Toctpoiite rpaduk 3aBMCHMO-
CTH JAaBJIEHUS BOIBI OT TAyOuHBI. Kak uaMeHurtcs rpaduk, eciu aTMo-
cohepHoe naBneHue: 1) yBeqUYUTCA, 2) YMEHBIUMTCA?

12.4. Onpenenure, Ha KakoW IyOMHE B MPECHON
Bole JaBieHue B 3 paza Gonblie aTtMochepHOro. »

12.5. B Kakux ciryqasix cuia A1aBI€HUsI XKMAKOCTH Ha 2
IHO cocyza: 1) 6omblle CHITbI TAXECTH 3TOM KMAKOCTH;

2) MEHBLLIE CUIIBI TSDKECTH; 3) paBHA CUJIE TSKECTH?

12.6. UnnuHapuyeckuii CoCya ¢ XUAKOCTBIO C M0~
manblo OcHoBaHMSL S=200 cM’ NJOTHO NPHKPHIT
nopurHeM Maccoii m = 1,0 kr. Onpegenure, KaKoe 1aB-

JIEHHE OKa3bIBaeT MOPLIEHb HA XUAKOCTD: 1) 6e3 rpy3a; Puc. 112
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2) ¢ rpy3omM Maccoit M = 5,0 kr; 3) non aeicrBuem cunel F =200 H, Ha-
npapieHHo# noa yrioM o = 30° k mopuiHio. Kakoe 1aBjieHUE OKa3biBAET
KMAKOCTb Ha MNoplueHb B KAXIOM W3 ciyyaes? M3MeHATCs 1M OTBETHI,
ecjyd BMECTO XMIKOCcTH Oyaer ras?

12.7. OnpenenuTte, ¢ KaKOM CUJIOA JaBUT Nap HA MpeloXpaHUTeNbHbI
kianad auamerpoM d =80 MM, eciau JasieHue BHYTpM cocyaa
p =10 MIla.

12.8. B nonbiit ky0 ¢ pe6bpom [ = 10 cM n10Bepxy HanauTa Boaa. Onpee-
JIMTE CHJY AaBneHMsl Ha: 1) AHO; 2) OOKOBble IpaHM.

12.9. Onpenenurte, 10 KAKOH BBICOTHI HA/10 HATUTb BOAY B UUJTUHIPU-
YeCKMit cocy, YTOObI CUIbI AABJICHUS BOAbl HA IHO M CTEHKHU COCYAa ObLiM
onvHakoBel. Jduamerp nHa cocyma D= 32 cwm.

12.10. B oqHoM U3 onbiToB [Tackansi B KpbillKe MPOYHON AepeBIHHON
60uKHM ObLIO CAENAHO Y3KOE OTBEPCTHE, TYAA BCTaBIeHa JUIMHHasK TpyOKa,
yepe3 KOTOpyiO HajmBalach Boga. Korna 6ouka u TpyOKa 3aMOIHUIKCD,
JlaBjieHMe BOABI pazopsano 60uky. OnpeneauTe iy, 1eACTBOBABIIYIO Ha
IHULLE 60uKH miowansio S = 0,20 M2, Koraa ypoBeHb BOABI MOAHSICS Ha
Boicory £ =4,0 M OT mHHULUA.

12.11. [IpeactaBuM, uto B 3aga4e 12.10, Koraa ypoBeHb BOAbI OJHSI~
cs1 Ha BeicoTy A = 2,0 M OT AHMILIA, B TPYOKY BCTABW/IU TIOPIlIEHb, IVIOTHO
rpujeraionmii K ee creHkaMm. OnpeaennTe, ¢ KaKoi CUI0# HAXO HAaBUTD
HAa MOpLIEHb, YTOOHI CKa, AEHCTBYIOIAA HA JHULIE, OblJ1a TAKOH Xe, KaK B
sagaue 12.10. [Tnomwans orBepctTus Tpyoku B n = 100 pa3 MeHblLE oA~
IW GHHIIA.

12.12. B ummmHApUYECKHA COCYI HATUTHI B paBHBIX KOJIMYECTBAX BOAA
U KepocuH. O611as BbicoTa cToa0a xuakoctu # = 90 cMm. Onpeaeninte n1aB-
JIeHWe Ha JHO cocyaa.

12.13. OTKpbITHIH COCYA € BOXOH ABMXKETCSL BBEPX C YCKOPEHUEM
a =2,0 M/c®. OnpenenuTe naBaeHMue Ha rIybuHe h =25 cMm.

12.14. B nBe coobuarollmecs Tpyokd pa3HOro CeUeHUs HalIWIK CHa-
Yasa pTyTh, a IOTOM B IIMPOKYIO TPYOKY C MIOWARBIO ceyeHust S = 8,0 cm?
HajluIK BOJY Maccoit m = 272 1. OnipeneauTe, Ha CKOJIBKO BbILIE paciojio-
XeH YpOBeHb PTYTH B Y3KOM KOJIEHE, YeM B ILIHUPOKOM.

12.15. B coobuiaoimnecs cocyabl HATWUIU PTYTh, a TOBEPX HEE B OAUH
COCYI HATWJIM CTONG Macia BbICOTOM /1, = 48 cM, a B Ipyroil — KepocuHa
BbICOTOM Ay = 20 cM. OnpenennTe pa3HOCTb ypOBHEH PTYTH B COCYaax.

12.16. B cocya ¢ Bomoii BCTaBieHa TpyOKa ¢ IUIOMIAAbLIO CEYeHMSs
S=2,0 cM?, B KOTOPYIO HA/IMIK MacIo Maccoil m =72 r. Haitaure pas-
HOCTh YpOBHEH Macjia U BOJbi.

12.17. Onpenenure, Kakas CWia AaBNEHHUsI MOXET ObITh MOJNyYeHa C
NIOMOLLBIO THAPABIMYECKOTO APECCa, €CU K MAJIOMY MOPLIHIO NPUIOXE-
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Ha cuia f= 100 H, a niowaan nopuiHeit npecca pasHbl § =5,0 cM? U
S =500 cm. KIIJ npecca n =80 %.

12.18. Manblii nopiueHb rHAPaBIMIECKOro npecca 3a OAWH X0/ OMyc-
Kaercss Ha paccrossHue A =0,20 M, a OOJNbLIOW TIOAHUMAETCSI Ha
H =1,0 cm. OnpenenuTe, ¢ Kakoii CUIOI AENCTBYET npecc Ha 3aXAToe B
HEM Teno, €CI Ha Malbli nopluedb geicTeyeT cuna f= 500 H. KI11
npecca N =95 %.

12.19. Ipu nogwveme rpysa maccoit m = 2,0 T ¢ MOMOILBIO THAPABAM-
4eckoro npecca osuta 3arpayeHa pabora A =400 JIx. [Tpu 370M Masblii
nopiuens caenan N = 10 xonoB, nepeMernasics 3a OAUH xod Ha £ = 10 cMm.
Onpexnenute, BO CKOJBKO pa3 MIOHIAAL OOMBLIOTO MOPLIHS 6ONblie TI0-
waay manoro. KITJA npecca n =90 %.

12.20. Ouenunre maccy atMocdepsl, OKpyXarolled 3eMHOi Lap.

12.21. Ecnu 6bl noab30BaIvCh BOASIHBIM 6APOMETPOM, TO KAKOM BbI-
COThI CTOJIO BO/IbI COOTBETCTBOBA! HOPMAJbHOMY aTMOC(HEPHOMY NaBIIE-
HU10?

12.22. MOXHO i1 HACOCOM, HAXOASLUMUMCST HA KDYTOM Gepery Ha Bbi-
cote h =15 M OT NOBEPXHOCTU BONBI, KayaTb BOAY M3 peKu?

12.23. InuHHYy10 6apOMETPHYECKYIO TPYOKY HAKJIOHWIM MOI YIJIOM
o = 30° K rOpM3OHTY U 3aTKHYIM IpOOKOI. OnipeaenTe, Kakasi CHIa 1aB-
JieHust Oyner AedCcTBOBATL HA MPOOKY, ecnu: 1) TpyOKy BbIHYTH U3 PTYTH
napajuie/ibHo caMoil cebe; 2) 3areM TPYOKY TMOCTABUTH BEPTHUKAILHO.
BHyTpeHHuit paguyc Tpy6ku r =6,0 MM.

12.24. TlopiueHb, TUIOTHO MPWJIETAIOUIMIA K BHYTPEHHHM CTeHKAM
TPYOKU, MOXET NEPEMEILIATLCS B HE C TOMOLLBIO IUIMHHOTO wToKa. Tpy6-
Ky C HOpUIHEM, 3aHMMAaIOUIMM KpaliHee HUXHee MONOXEHHE, BEPTHKANb-
HO ONYCTHUJIU B COCY/L C PTYThIO. 3aTeM NOpLIEHb HAYAIW NOAHMMATE. Of-
pesenuTe, Kakas Oblla COBeplleHa paboTa MPY €ro MoAbeMe Ha BBICOTY
h=1,0 M. ATMocepHoe NaBleHHe HOPMAILHOE, MIOLIANb MOPILHS
S=1,0 cM’ TpeHHe He YYMTHIBATS.

12.25. Cocyn, umeroiinii ¢opMy yCeueHHOrO KOHYCA € NPUCTABHBIM
AHOM, onylleH B Body. Ecau B Hero HanuTb 300 1 BOZIbI, TO IHO OTOPBETCS.
OtopseTcs 11 AHO, ecu: 1) HA HEro MOCTaBUTL FMpIo Maccoii 300 r; 2) Ha-
Jute 300 r macna; 3) Haaute 300 T pryru?

12.26. CrepxeHb Maccoit m ¥ JUIMHOIM / MOABELIEH 33 OUH KOHEL[ Ha
TOHKOH HeBeCOMOM HUTH. HUXXHMIT KOHEL pacTioNoXeH Ha pacCTOSHUM f
HaJl MOBEPXHOCTHIO BOIbI. CTEpXKeHb HAUMHAIOT PABHOMEPHO OINYCKATh B
Boxy. [Toctpoiite rpahuk 3aBUCHMOCTH CHJTBI HATSKEHHUST HUTH OT Tiepe-
MmeuleHus. [LIOTHOCTE MaTepuana crepxHs B 4 pasa 60Jblie MIOTHOCTH
BO/bI.
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12.27. CrepXeHb MaccOi m W IJIMHOI / MOABELIEH 32 OIMH KOHEU Ha
TOHKOI HeBeCOMOI HUTH. BepxHuit koHeL paCIONOXEH Ha PACCTOSIHUU A
OJ OBepXHOCTbIO BoAKL. CTepXXeHb HAUMHAIOT [IOJHUMATB U3 BOJIbI C 1O~
CTOAHHOM cKOPOCThIO v. [TocTpoiiTe rpadMK 3aBUCHMOCTH CUJIbI HAaTsAXe-~
HUg HUTH OT BpeMeHH. IIOTHOCThL MaTepuana crepxHs B 5 pa3 60jbLue
[JIOTHOCTA BOMBIL.

12.28. [1psiMoyToibHas KOpoboyKa U3 XKecTd Maccoit m = 76 T ¢ nio-
wansto nHa S = 38 cm? u BeicoToit H = 6,0 cM nnasaer B Bozie. Onpenenure
BBICOTY €€ HAalBOIHON 4YacCTH.

12.29. Kycok JgepeBa IiaBaeT B Bojle, MOrpyXasch Ha # = 3/4 cBoero
o6beMa. OrpefesidTe IUIOTHOCTh AepeBa.

12.30. Kycok MeaHoro Kynopoca Becur B Bozayxe P, = 100 MH, a B xe-
pocuHe P, =70 MmH. Omnpeznenute MJIOTHOCTL MEAHOrO Kyrnopoca. Men-
HBIA KYITOPOC B KEPOCHHE HE DPACTBOPSETCS.

12.31. 15 onpeaeneHys IIOTHOCTH aleTOHA 3anmassHHbIA MeTalIn-
yeckuit wumnHAp (Beicotoit H =10 cMm u auametpom D =70 cM) Obln
B3BELUEH B BoJe U aueToHe. PazHocTs B Bece nmonyumnacs AP = 0,75 H.
Onpenenure IJIOTHOCTh allETOHA Ha OCHOBAaHWUU JAHHBLIX OIBITA.

12.32. OnpeaenuTe HAMMEHBUIYIO TUTOLIAAD MIOCKOMH JILAUHBE TOMILU -
Holt H = 40 cM, cnocobHOM yaepKaTh Ha BoJIe YeoBeKa Maccoit m = 75 KT.

12.33. Ilonwiii wap, OTJAUTBINR U3 CBUHLA, TUIABAET Ha BOJIE, IIOTPY3UB-
[IKCh POBHO HAIONOBUHY. Haiinute 00beM BHYTpeHHeEH ITOJOCTH 11apa,
ecau ero macca m =5,0 Kr.

12.34. Tlonerit iap (BHELIHWH paanyc R, BHYTPEHHHI ), U3TOTOBEH-
HBIIi U3 MaTepHUaa C THIOTHOCTBIO P, IJIaBaeT HA TTOBEPXHOCTH XXUJIKOCTH
¢ TUIOTHOCTBIO Py. Ofipefienure, KAKON JOIKHA ObITh MIOTHOCTL BELLECT-
Ba, KOTOPbIM CJIeNyeT 3aMONHUTh BHYTPEHHIOIO MONOCTh 1apa, YTOObl OH
Haxomwicsl B 6e3pa3iIMyHOM DPaBHOBECUM BHYTPU KMIKOCTH.

12.35. OauH KOHel HUTH 3aKperUieH Ha AHe, a BTOpO MPpUKpErieH K
npo6KoBoMy noraeky. I1pu atoM # = 0,75 Bcero o6bema IoruIaBka 1no-
rpyXeHo B Boay. OnipeaeTuTe CUTY HAaTSKEHUS HUTH, ECJIU Macca NMOTLIaB-
ka paBHa m = 2,0 kr.

12.36. lepeBsHHBIH [IApUK YAEPXUBAETCS B BOJE B 3a-
TOTJIEHHOM COCTOSIHMHM JIETKOM npyXuHoi (puc. 113). On-
pelenuTe pacTsaXeHUe TPYXKUHBI, €CIU MOABCIUEHHBIA B
BO3yXe LIapUK pacTsarvpaer ee Ha x; = 1,2 cM. O6beMOM
NPYXXUHBI NpeHeOpeYb.

12.37. ToHkas ofHOpOAHAS NAIOYKA HIAPHUPHO YKpert-
JIeHa 3a BepxHUI KoHell. HUXKHSAS ee yacTh INorpyxeHa B
BOLY, MPHYeM paBHOBECHE JOCTUraeTCs TOrAA, KOrIa najnoy-
Ka pacroJiolKeHa HAKJIOHHO K TNIOBEPXHOCTH BOIBLI M B BOJE




HaxoAMTCst €€ MooBuHa. Onpeaennre MIOT-
HOCTh MaTepuasa, 13 KOTOPOro OHa ciesiaHa.

12.38. [depeBsiHHas mnajoyka JUIMHOM
/= 60 cM v Iowansio ceyenus S = 0,64 cm?,
LWIAPHUPHO 3aKPeIUICHHAsl 338 OOWH KOHELL,
MIaBaeT B BOJAE, MOTPY3UBILUCH HANONOBU-
Hy. Onpeaenute cuny, IEHCTBYIOILYIO Ha Hee
CO CTOPOHBI LIAPHHPA.

12.39. Jibe  onMHAKOBBIE  OBOJIOYKH
uiapa, OfHa U3 BNaCTHIHON PEe3UHBI, a BTO-
past M3 TpOpPE3nNHEHHOM TKAHHM, HATIOJHEHDI
OJIHUM U TEM X€ KOJIMYECTBOM BOAOPOJA W,
HaxoIsCh y 36MJIM, 3aHUMAJTH PaBHBIH 06b-
eM. Kakas U3 HUX ITOHUMETCS BbIlIe U TIOYEMY, eCIIM BOAOPO/ U3 HUX Bbl-
XOAMTH HE MOXeT?

12.40. B cocyne HaxoauTcs Teio BpalueHus (puc. 114). B Hero 3a1uBa-
10T XXMIKOCTh TaK, YTO OHA HE MPOHUKAET 1101 HUXHee ocHoBaHue. [lo-
CTpoMTE rpadhmK 32aBUCUMOCTH BBITATKMBAIOLEN CHITbI, AeHCTBYIOEH Ha
TENO, OT YPOBHSI BOIBI B COCYIE.

12.41. Ha nHe cocyna ¢ BOJO# HAXOAMTCS HAKJIOHHAS! MIOCKOCTE C YT-
JioM HakJioHa ¢, = 30° nipu ocHoBaHUK. Ha Hee MooXuin alioMMHIEBYIO
TPEYrOJbHYIO IPU3MY BBICOTOM A = 3,4 cM, CO CTOpOHOIT a = 2,0 cM. Pac-
CTOSIHHE OT NIPMU3MBbI 10 TTOBEpPXHOCTH Boabl H = 7,0 cM (puc. 115). Onpe-
JleJIuTe, C KAKOM CHUJIOM OHa JaBUT HA HAKIOHHYIO IUJIOCKOCTb.

12.42. Ha nne Bogoema riay6uHoit H ycTaHOBIeHA KOHCTPYKUMS TPH-
60BUIHOM GopMBI (puc. 116). Onpenenure, ¢ KAKON CUIIOH OHA NABHT Ha
AHO BozoeMa. IIn1oTHOCTH MaTepuana KOHCTPYKUMH B 2 pa3a Goiblue
TUIOTHOCTH BOJBI.

12.43. Ky6uk co cTopoHO# a = 5,0 cM 1J1aBaeT MeXAy KEPOCMHOM U
BOJIOM, HAXOAACH HUXE YPOBHS KepocHHA Ha /1, = 2,5 cm. HuxHsas no-
BEPXHOCTb KYOHMKA Ha /, = 1,0 cM HIXKe MOBepXHOCTH pasnena. Kakosa
IJIOTHOCTb Ky6uKa? OnpenennTte CUIbI JABACHHS HA BEPXHIOK M HIKHIOK
ero rpaHu. smMeHuTCs T ry6rHA NOTPYXEHHUS B BOLY NPU IOJAUBAHMH
KepocuHa?
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12.44. bpycok aepesa ruiasaet B Boge. Kak nuameHurca riyouHa mno-
TpyXeHusi, €CJIM MOBepX BOAbl HAJIUThL Macio?

12.45. CranbHOM KyOUK MaBaeT B pTyTH. [ToBepx pTyTH HaJIMBACTCS
BOJA TAK, YTO OHA MOKpPbIBaeT KyOuK. Onpenenute BICOTY CJIOS BOIBI 1
NaBJeHMe HA ero HUXHIO rpanb. JnuHa pebpa a =10 cm.

12.46. JIpAMHA TUIOLLAABIO MOMePeyHOro ceyeHus S = 0,50 M2 1 BBICO-
Toii H = 40 cM nnasaeT B Boae. Onpenenunte, Kakyio paboTy Haao coBep-
IMTb, YTOOBI TOMHOCTBIO MOIPY3UThL €€ B BOAY.

12.47. [JdepensHHas najoyka ITMHOIM / = 40 cM 1 MIOLLAAbIO CEYCHUS
S = 0,50 cM?, MoaBELIEHHAs 3a OAMH KOHEI[ C MIOMOLIbIO JIETKOWH HUTH,
[1aBaeT B BOJAE, NOFPY3MBLIMCH HA MOJOBUHY MIUHBLL. OHa COCTaBseT
yroj ¢ = 30° ¢ NoBepXHOCTBIO BOABI. Onpenennte paboTy CHIIbI HAaTsAXe-
HUSL HUTU [0 ee TEPEMENIEHMUI0O B BCPTUKANIBHOE [MOJOXEHHUE.

12.48. Teno, uMeiowee maccy m = 2,0 kr u oobem V= 1,0 M3, Haxo-
AUTCs B 03epe Ha riyouHe # = 5,0 M. Onpenennte, Kakas paboTa J0/KHA
HbITH COBEpLIEHA MPU €ro ToabeMe Ha BbicoTy H = 5,0 M Hal noBepxHO-
cThlo Boabl. PaBHa M 3Ta pabota U3MEHEHHWIO IOTEHUHAJIBHON 3HEPTUN
tena? OOBsIcHUTE pe3yabTar.

I[OI[OJIHHTeJleble 3aJauu

I11.1. Buytpu rnaaxoit moaycdepbl JICKUT [PY3 Maccou iy, COeIMHEH-
HBIH epeOpOoLIEHH Ol Yepe3 610K HUTBIO € TPy30M Maccoii m; (puc. 117).
OnpeieuTe OTHOLEHNE MACC TPY30B, €CJIN YroJl MeXIy paluyCcoM, Npo-
BEIEHHBIM K TeNly, U TOPU3OHTOM o = 60°.

I11.2. B cdpepuueckoii Hanie JIeXKUT HEBECOMBII CTEPXKEHD C TOUEYHBI-
Mu Maccamu m; = 0,20 kr v m, = 0,40 kr Ha KoH1ax (puc. 118). Ero mimHa
paBHa panuycy cdepbl, TpeHHE OTCYTCTBYET. ONpenenure, mol Kakum yr-
JIOM K TOPHM3OHTY PACTONOXEH CTEPXEHb.

111.3. Kakoii naubospluel JIMHBI JOCKAa MOXET ObITh 3a0UTa MEXIy
IBYMSl BEPTUKAIbHBIMU CTEHKAMH, PACIIOIOXEHHBIMH Ha PacCTOSHUU
[=2,0 m apyr ot apyra (puc. 119), ecau ko3P ULIMEHT TPEHUA MEXITY
gockoit u creHkamu p = 0,407 Maccoil 1ocku peHedpeyb.
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111.4. CrepxeHb AB, 11apHUPHO 3aKPeIUIEHHBIN B TOYKE A, ONupaeTtcs
KOHLIOM B Ha nratdopmy (puc. 120). Kakyto MUHUMaTBHYIO CHy HYXHO
PWIOKUTh JUIA TOrO, 4TOObI CABUHYTH NiaTdopMmy ¢ mecra? Macca
CTEPXHA m, KOIDOULIMEHT TPEHUS CTEPXKHSI O IIaTHOpPMY U M yroJ, oopa-
3YeMBII CTEPXHEM C BEPTUKANBIO, paBeH O. TpeHMEM KauyeHUs! KOJec M
TPeHHEM B OCAX IpeHeOpeyb.

IIL.5. Tsixenast oTHOPOIHASI NOCKA MacCOi M ynmUpaeTcst O0HUM KOH-
LIOM B YrOJ MEX/Y CTEHKOI U MONOM, K APYTOMY KOHLLY MPUBSI3aH KaHar.
Onpenennte cuiy HaTsXEHUs! KaHaTa, eCJW Yroi MeXAy JOCKONM M KaHa-
ToM B = 90°. Kak MeHsIeTCst cuia HaTsEKeHUsl KaHATa ¢ YBEJIMYEHHEM yria
0L MEXY TOCKOIl U TI0IOM, eCJTH yroa 3 ocTaeTcst nocTossHHbIM? Kak Me-
HSIETCS YTOJ1 Y MEXIY HanpaBIeHUEM CUJIbI, NEHCTBYIOILEN CO CTOPOHBI
CTEHKM M TOfla Ha AOCKY, M CTeHKOMH?

IIL.6. ITapaienbHO OCHM LMIMHIOpPA paavycoM R Ha pacCTOSIHUU
r= R/2 ot ero LeHTpa NpoCBEPIMIIM KPYIJIOe OTBEPCTUE pafnycoM r. Lu-
JUHIP JEXUT Ha LOLIEYKE, KOTOPYIO MEMIEHHO NMOIHUMAIOT 34 OZMH KO-
Hewt (puc. 121). Haitaure npeaeabHbiil yroy HaKJIOHA JOLIEYKH, TIPU KOTO-
POM LIMIHHAD ellie OyAeT HaXoUMThCs B paBHOBecuH. KoadduuneHT Tpe-
HUA LWIMHIOPA O xouiedky u = 0,20.

III.7. Ha aByx HeBeCOMbIX HUTSX BUCUT HEOTHOPOAHAs Najka (pHUC.
122). Onpenenute MOJMOXEHUE €€ LEHTPA TOKECTH.

II1.8. K notoxy Ha HEKOTOPOM PAaCCTOStHMH APYF OT Apyra [OABelIe-
HBbI HEBECOMBIE HUTU. K HMM NpUKpEenuau 3a KOHUbI CTEPKEHD MACCOIl
m = 1,0 KT TaK, YTO 0/1Ha U3 HUTE OKa3aIach NePIeHANKYISPHON CTEPK-
HIO, M OH COCTaBHJI C TOPU30OHTOM yroa o = 30°. Haiigure cuibl HaTsIxe-
HUIA HUTEHN.

II1.9. Bozra B UNIMHAPHUYECKOM COCYJIE C THOM TLIOIIAABIO S = 2,0 mm>
TUIOTHO NpH3KaTa nopiHeM Maccoit m = 1,0 kr. Csepxy Ha nopueHs aa-
BHT CTEPXXEHB Pblvara, Ha KOTOPbIA aeicTeyeT cuna £ = 10 H (puc. 123).
Omnpenenute, Kakoe NaBIEHME OKA3bIBA€T BOAA HA AHO COCYIA, eC/IM
=10 cM, L =20 cM, =10 cMm.
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Puc. 123 Puc. 124 Puc. 125

111.10. Kpyrsias npipKa Miouansbio S B JHe COCcyaa 3aKpbITa NPOOKOi,
cIeJaHHOM B BHIE KOHYyca C IJlolnanpio ocHoBaHus 4. Tlpu kakom Hau-
GoJibLIeM 3HAYEHHMH TUTOTHOCTU MatepHaia NpoGKKH MOXHO A0DUThCA ee
BCIUIBITHS, JOJMBasi XUAKOCTb B cocyd? IIIOTHOCTb XMAKOCTU Pg.

II1.11. B cocyne, HanoJIHEHHOM BOIOH, HaXOIMTCS HA HaKJIOHHOM
IHe KyOUK 13 alloMiHus ¢ pe6poM a = 10 cM. Onpenennte CUTy AaBNEHNs
KyOMKa Ha JIHO ¥ CUJIy TPEHUST MEXIY KyOMKOM M THOM. Mexny THOM 1
HMOKHEN rpaHbio BO/A He MPOHMKAET, PACCTOSHUE OT pedpa 10 TTOBEPXHO-
ctu Boabl 4 =350 cM. Yron Hakiona aHa cocyaa o =30° (puc. 124).

I11.12. U3 cocyna, 3amoIHEHHOTO BOAOH, BBIXOIMT TPyOa paanycoM r.
OHa 3aKpbITa KPaeM KPy IO alloOMMHHEBOM [UIACTMHKHM PaInycoM R = 4r
U ToAIMHON A = 35,0 MM, KOTOPYIO MIPUXHMAET K Tpybe cuia AaBiIeHUS
Boab! (puc. 125). Y3 cocyna uepe3 MaicHbKOE OTBEPCTUE BHITEKAET BOJA.
OnpezenuTe, IPU KAKOM yPOBHE BOJBI HAJl ITACTHHKOM OTKPOETCs TPyba.

Tnmasa 1V
MEXAHHUYECKUE KOJEBAHUA N BOJIHBI

§ 13. KuneMaTHKa FapMOHHYECKOTO K01e06aTeJbHOro ABMKEHHS

13.1. 3aBUCUMOCTb KOOpPAMHATBI X OT BPEMEHH ¢ HMMEET BUI:
1) x =b +a cos (wt — 1/3); 2) x =a sin’wf; 3) x =atsinw; 4) x =a sin“wt.
Kakvie 13 3aBUCHMOCTE i OMMCHIBAIOT rapMoHnyecKue Konebanus? Ompe-
JeNUTe TSI 3TUX C1y4aeB 9acToTy g, AMIUIUTYAY A, HayanbHyIo a3y @,
3HAYEHUE X, COOTBETCTBYIOLIEE ITONOXEHHI0 PABHOBECHSI.

13.2. CocraBbTe ypasHeHHe TapMOHUYECKOTO KONeGaHuUs, eciid am-
mwMTyga konebaHuit A=35,0 cM, a mepuon MOMHOTO KojebaHus
T=0,50c.
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13.3. CocTaBbTe ypaBHEHHE TapMOHHMYECKOTO KOJNEOaHHUsl, €CAU aM-
mintyga Konebanus A =4,0 cM, a yacrora v =50 I.

13.4. JIBa Tena coBeplIaloT KojebaHusl ¢ OAMHAKOBOM yactoToit. [1o-
CTpoiiTe rpad MKy 3aBUCMMOCTEH KOOPAMHAT TEJ1 OT BDEMEHHU [LJIS1 CTy4YaeB:
1) koneBaHust TeN MPOUCXOIST B dase; 2) cABUT (a3 MEXIY KoleGaHUSIMU
TeNl cocTaBasier m/4; 3) KojaebaHusi TeJl IPOUCXONsIT B IpoThBogdase.

13.5. Onpenenure, 3a Kakylo yacth nepuoaa 7T Tejo, COBeprialouiee
rapMOHUYECKUE KOnebaHUsA, IPOXOAUT: 1) BECh IyTh OT CPEIHErO M0J0-
XEHMS 10 KpanHero; 2) epBYyI0 MOJIOBUHY 1YTH; 3) BTOPYIO €r0 110/I0BHHY.

13.6. OnpeaenuTe, Kakylo Yactsb iepuona T rpy3 MasiTHUKA HAXOIMT-
cstBpeaenax a = 1,0 cM OT OJIOXeHUs pABHOBECHS, €CJTU aMIUTUTYA €T0
konebanuii A= 2,0 cM.

13.7. 3aBUCUMOCTb KOOPIVNHATHI TADPMOHHUECKOTO KOJeGaHK OT Bpe-
MeHM UMeeT BUL: x = A c0s (wyf + ¢p). Haltoute: 1) 3aBUcuMOCTH OT Bpe-
MEHU CKOPOCTH M YCKOPEHHMS; 2) aMIUIUTYAbl CKOPOCTH H YCKOPEHHS;
3) caBury no ¢ase: a) CKOPOCTH U 6) YCKOPEHUSI OTHOCHTEIBHO KOOpIH-
HaThl; 4) caBUT MO ¢a3e YCKOPEHHUS] OTHOCUTENBHO CKOPOCTH.

13.8. Touka paBHOMEPHO ABHMXETCS MO OKpyXHocTu. [Tpoekuus Ha
JIMHHIO, JIEXAILYIO B IJIOCKOCTH €€ IBUXEHHUS (puc. 126), U3MeHsieTCs CO
BPEMEHEM 10 TAPMOHUYECKOMY 3aKOHY. 3alHIIMTe, KaK MEHSIOTCS CO
BpPEMEHEM KOOPIMHATA X TOUKH, MPOEKLHS CKOPOCTH Ha OCh X, IPOEKLIMA
YCKODEHHSI Ha OCh X, €C/1M B HayaIbHbIA MoMeHT x = (). [Toctpoiite rpadu-
KU 3aBucuMocTeil x(7), vl1), al(o).

13.9. Pemure 3amauy 13.8, eciu B HauanbHblit MOMeHT x = R. Onpene-
JIMTE PasHOCThb (ha3 MeXIY KOOPAWHATON M CKOPOCTbIO, KOOPAMHATON 1
YCKOPEHUEM, CKOPOCTBIO M YCKOPEHHEM.

13.10. Touxka coseplIaeT KoOJ€OAHWUS BHOJAL OCH X IO 3AKOHY
x = A cos (wt — m/4). [TocTpoiite rpaduKM 3aBUCHUMOCTEI: CMELLEHUSI X,
CKOPOCTH Uy U YCKOPEHHMS dy OT BpEMEHU.

13.11. T'py3uk Ha npyXuHe KojebieTcst BI0Ab OAHOI NpsIMON ¢ aM-
mutynon A = 2,0 cm. [epuon xoneGaumit 7= 2,0 c. B HayanbHBII MO-
MEHT BPEMEHH I'PY3UK NMPOXOAU MONOXEHHE paBHOBecHs. Onpeaenurte
€ro CKOpPOCTh M YCKOpeHHe 4epe3 BpeMst = 0,25 c.

13.12. Tlo ycnosuio 3amaum 13.11 onpenenure

CPeIHIOI0 CKOPOCTD ABMXKEHHSI TPY3HKa OT IOJIOXKEe - i \V\
HHUSI paBHOBECUS 10 MAKCUMAJILHOIO OTKJIOHEHHS o
OT Hero. R

13.13. Touka coBepiaeT rapMOHHYECKHUE KO-
Jiebanus BJOJb HEKOTOPOIi MpPSMOi ¢ HMEPHOIOM
T=0,60 ¢ u ammautygon A= 10 cM. Haiioute
CPEIHIOI0 CKOPOCTD 33 BPEMSI, B TEYEHHE KOTOPOTO Puc. 126
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OHa NPOXOAMT MyTh A/2: 1) N3 KpaitHero noioxeHus; 2) U3 MoJOXEHUs
pPaBHOBECHSL.

13.14. [IBMxeHUe rpy3a, NPUKPEIUIEHHOTO K NMPY>XHHE, OMUCHIBACTCS
ypaBHeHMEM X = A cos wt, rae A =10 MM, a @ = 50 pan/c. Onpenenanre
CPENHIO NYTEBYIO CKOPOCTb 3a MEPBbIE TPU YeTBEPTH MEpHOA.

13.15. Yactuua coBepliaeT rapMOHHUYECKHe KosebaHHsl BIOIDb OCH X
OKOJIO MOJIOXeHHUs1 paBHoBecHs. Llukinyeckast yacrota KosieGaHWi
o = 4,0 pan/c. Onpenenute, B KAKOH MOMEHT BpeMeH M OCTIE MPOXOXIAE-
HUS [0J1I0XKeHUs] PABHOBECHSI YaCTHIIA OYAET UMeTh KOOPAUHATY x = 25 CM
u ckopoctb v, = 100 cMm/c.

13.16. [IBuxeHue MaTepHaJbHOII TOYKU BAOJb OCH X OINMUCHIBAETCS
ypaBHeHUeM (M) x = 0,02 cos nt. OnpenenuTte, B KAKOH MOMEHT BpEMEHH
Mocjie MPOXOXKAEHHS MONOXEHUsI paBHOBECHs TOUKa OYAET UMETH KOOP-
nuHaty x; = 10 MM. OnpeennTe ee NyTh, MEPEMEBIEHHE U CPEIHION0 CKO-
pPOCTh 33 3TOT HMHTEPBA]1 BPEMEHM.

§ 14. JIMHAaMHKA rapMOHMYECKOro K0J1e0ATEeJHHOTO JBWIKEHUS

14.1. Yactuua maccoit m MOXET IBUTaThCs BAOJAb ocH x. Ha Hee meiicT-
ByeT cuna F, = —kx. 1) HanuuunTe ypaBHeHWe ABUXKEHMUST; 2) YCTAHOBUTE,
KakKoe ABMKEHHE OHa OY/IET COBEPIIATD, ECITH €€ TOJKHYTh, COOBIIUB CKO-
POCTh 1y, 3) onpeaenute (Te, YTO BOZMOXHO) MMapaMeTPhbl 3TOTO IBHKEHUS;
4) HazoBHTE, KaKue ellle BeJIUMYUHBI HAO YKA3aTh JUIST HAXOXIEHUst OC-
TaltbHBIX MapaMeTPOB.

14.2. OnpenenuTte, yeMy paBHbL: 1) cwila, IeCTBYIOLUASI HA YACTHUILY,
COBEPILIAIOLIYIO TADMOHUYECKOE KoJIebaHue, NpU MPOXOXAEHHUH €10 1OJI0-
KEHHst pABHOBECHS ; 2) €€ CKOPOCTb B MOMEHT MAKCUMAJIBHOTO CMEIIIEHHUS
OT TIOJOXEHNS] PaBHOBECHSI.

14.3. DHeprust 4aCTULILE MACCO m TIpeACTaBisieT co6oit CeaYIONLYIO
GYHKUMIO ee KOOpAMHAThl x U ckopoctw v: 1) E=mv?/2 — kx*/2;
2) E=mi?/2 + kx*/2; 3) E = m?/2 + kx*/2, rae xoncTanTa k > 0. Onpe-
JIeJIUTE, B KAKUX CAYYasX YaCTULIA COBepILAeT rapMOHHYECKOoe KoJliebaHue.
Haianrte ans 3TUX C/ly4daeB YacTOTy KoJieGaHHs.

14.4. YacTuua maccoi m = 40 r copepiiaeT rapMOHU4YeCKue Koneba-
HU#A ¢ ammutynoit A = 2,0 cM u yactotoit v = 0,25 ', HavansHas dasa
@o = /3. Kojie6aHust IpOMCXOAT 10 3aKOHY CUHYyCa. 3anuiiMTe ypaBHe-
HMe KojiebaHuii U onpenesiute 3HaYeHHe MAKCUMAabHOW CHMJIBI, IeicT-
BYIOILIICH HaA YacTHILy.

14.5. I'py3uK, NpUKpPenIeHHbIN K TPYXKUHE XeCTKOCTbIO K = 150 H/M,
COBepLUAET rAPMOHUYECKUE KoeOaHUs ¢ aMIUIMTYIOH A = 1,0 ¢cM U ne-
puonom T = 2,0 ¢c. HauanwHas daza ¢y = n/4. KonebaHust npoucxonsr no
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3aKOHY KOCHHYCA. 3amMuuTe ypaBHEeHUE KoneOaHWit U OTIpee/uTe SHep-
THI0O MAasITHUKA.

14.6. Ha nutu inHO# / noaBeCHM TPY3HK Maccoit m. I'py3auK OTKIIO-
HSTIOT OT TOJIOXEHUST pABHOBECHS M OTYCKAIOT. Hapucyiite cuibl, AeicT-
ByloLIMe Ha Hero. Onpene/inuTe nepuon ero Masbix KoaebaHui (MareMaTu-
4YecKoro MasTHuka). Kak HU3MEHUTCS nepuon KonebGaHMIii, eciliu TOUYKa
noaBeca ABUXETCSI C YCKOPEHUEM g, HATnpaBjIeHHbLIM: 1) BHU3; 2) BBEPX;
3) ropU3OHTANILHO?

14.7. Ha rnaakom crojie HaXOAUTCS TPY3UK MACCOR m, NMpUKpenieH-
HBIM K BBICTYTY MPYXUHOR XKECTKOCTBbIO k. Ero OTKJIOHSIOT OT NoJjIoXe-
HUs paBHOBECHs U OTIycKatoT. Hapucyiite cunbl, neiicTyoliue Ha rpy-
3uK. OnpefeauTe ero epuod KojiedaHuit Ha Rpy>XuHe (MPyXK MHHOro Ma-
SITHHUKA).

14.8. [TokaxuTe, yTO NEPUON KOAeOAHUI NPYKUHHOTO MasiTHUKA B
3amave 14.7 He UBMEHUTCS, ECU NIPYKUHY C TPY3UKOM TOJABECHTb BEPTH -
KJIbHO.

14.9. UzmeHUTCS U NEPUOA KOeOaHW I MAsiTHHKA, €CITH €To OMeC-
TUTH B BoAy? MasiTHUKY NpuaaHa UaeanbHo obTekaemast popma, 1 MOXHO
MPHUHSTL, YTO TPEHKE O BOLY PABHO HYJIIO (PaCCMOTPETh MaTeMATHYECKU A
U TIPY>XHHHBIA MasITHUKH).

14.10. B UcaaxuesckoM cobope B CaHkT-IleTepGypre Bucen MasTHUK
muHoi [ =98 M. Onpexenure, 3a KAKOE BpeMsl OH COBEpLLIAj MOJHOE KO-
JiebaHue.

14.11. [1ns1 onpeneneHruss yCKOPEHUsI CBOGOIHOTO MaJeH st ObUT B3SIT
MASITHUK, COCTOSIIUNA U3 TIPOBOJIOKU WiInHOU [ = 90,7 cM u MeTasinde-
ckoro mapuka agunamerpom d =40,0 mM. Ilpogomxurensaocts N = 100
MOJIHbIX KOAeOaHuWit paBHa ¢ = 193 ¢. BeiYMCAUTE MO 3TUM JaHHBIM YCKO-
peHUe CBOOOIHOTO MajeHMUs.

14.12. Korna rpy3 BHCeT Ha BEPTUKAJIbHON MPYXHMHE, €€ YIUIMHEHNE
6b110 Al = 5,0 cM. 3aTeM ero OTTIHYAW U OTNYCTHIIM, BCAEACTBUE YETO OH
Hayas xonebarbes. Onpesenure nepuon kosnedbaHuii. [locrpoiite rpaduk
3aBMCUMOCTH TIEpHOJa KojiebaHMil OT Macchl rpysa.

14.13. Onpenenute Nepuo MaTbIX BEePTUKATbHBIX KolebaHUii Tena
Maccoit m B cucteMe, U300paxkeHHO Ha puc. 127, a, 1 MaJibIX TOPU30OH-
TaJIbHBIX B CUCTEME, U300paXkeHHOI Ha puc. 127, 6. XKeCTKOCTH MPYXUH
paBHBl k; M k. TpeHuem npeHeOpeyb.

14.14. OnpenennTe, Ha CKOJILKO GYAYT OTIMYATLCS MTOKA3AHUSL pyy-
HBIX YaCOB U YACOB-XOAMKOB YEPE3 CYTKH, NOCIE TOTO KAaK KX TOIHSUIN Ha
BeICOTy /£ =400 M Hal MOBEPXHOCTBIO 3EMIIN.

14.15. Tlepyon KonebaHWii MaTeMaTHYECKOrO MasiTHMKA HA TIOBepX-
HoctH 3emian T = 1,0 c. Onpeaenute nepuon KonebaHuii 3Toro MasTHUKA
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na JlyHe, ec1i ycKopeHue CBOGONHOTO naneHus Ha Jlyne gg = 1,6 m/c?, Ha
3emne g=9,8 m/c.

14.16. OguH maTeMaTuyecKuil MassTHUK umeer repuon 73 =3,0 ¢, a
apyroit T, = 4,0 ¢. OnipeaenuTte neprMos KonebaHMH MasiTHUKA, IJIMHA KO-
TOPOro paBHA CYMMe€ JUIMH YKa3aHHbIX MAasTHUKOB.

14.17. IloasellieHHbI Ha TIpYXKHe I'py3 Maccoit m; = 400 r coBepuia-
eT konedaHusi ¢ nepuonom Ty = 2,0 c. Onpeaenure, KAKUM CTaHET MEPUOL
KoJebaHmit, ecIM Macca rpysa oymer m, = 100 r.

14.18. Ha HeBecoMOHR HepacTSKMMOMH HWUTH IOABELIEH MaJIEHbKHIl
mapuk. Ilepruon cob6cTBEeHHBIX KoneGaHUi Takoro MasatHuka 7= 1,6 c.
OrnpenenrTe MAKCUMaNIbHBINA YIOJ1 OTKIOHEHUSI HUTU OT BEPTUKAJIH, €CITH
HU3BECTHO, YTO CKOPOCTh LIApUKA MPH MPOXOXIEHUH TIOJ0XEHHs paBHO-
Becus vy = 2,4 M/c.

14.19. Koraa rpy3 HENOABUXHO BHUCEN HA NMPYXUHE, €€ YIIUHEHUE
OBIIO paBHO Xy = 3,6 cM. OnpeleanTe MepUol M aMILUTUTYAY KOJeOaHHi,
€CJIH eMy COOOMIUTL HaYalbHYIO CKOPOCTh 7y = 1,2 M/C, HanpaBleHHYIO
BEPTUKAILHO BBEpX.

14.20. OnpenenuTe UMKIMYECKYIO YACTOTY MajibiX KoJebaHuit Marte-
MATHYECKOTO MasiTHMKA MacCOM m W JUIMHOM [, eCIU K €ro rpy3uky IpH-
KperjieHa TOPU3OHTAbHAsg MPYXHMHA ¢ KO3(PGULMEHTOM YIPYrocTH k
(puc. 128), apyroi KOHelU KOTOpPOii 3aKpenieH B HENOABUXHOW CTeHe,
B nonoxeHun paBHOBeCUs TIpy>KMHA He aedopMmupoBaHa. Maccoii mpy-
XUHBI NpeHeopeyb.

14.21. Hlapuk, noaBeMIeHHBIAX Ha HUTH JUTAHOM / = 1,0 M, OTKJIOHMITN
Ha HeGOJIBbIIOM YToJ OT MOJIOXEHHUS paBHOBECHS Y OTIYCTUAW, Onpenenu-
Te, yepe3 KaKoe BpeMsi OH BEPHETCS B UCXOIHYIO TOUKY, €CIIH P ABUXKE-
HMH HUTH OBINA 3aiepXKaHa ITH(TOM, TOCTABICHHBIM Ha OIHOM BepTUKa-
JIM ¢ TOYKOH moaBeca mocepeiuHe JTUHBI HHUTH.

14.22. OnipegenuTe NEpHON MayblX KoJeGaHWl apeomeTpa, morpy-
JKEHHOTO B BOjly, KOTOPOMY COOGLIUIN HEGONMBIION TOIYOK B BEPTUKAJIb-
HOM HampasieHMHM. Macca apeometpa m =50 r, paguyc ero Tpyoku
R=15,0 mM. ConpOTHBIEHUEM BOABI TIPeHEGPEYS.
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14.23. MaTtemMaTuyecKuii MassTHHK, OTBEIEHHBIH HA YTOJT O OT BEPTH-
KaJid, MPOXOIUT NOJOXEHNE PABHOBECHS CO CKOPOCTHIO v. Haitaure yac-
TOTY COOCTBEHHBIX KOJIeOaHMi. Kak M13MEHHUTCsl 4acTOTa COOCTBEHHBIX KO-
NeGaHui, eCIX ero OTBeCTH HA yroa 2¢¢ OT BepTUKaIn?

14.24. Ha nneanbHO rankoil TOpU3OHTATLHON MIOCKOCTH (CM. pHC.
127, 6) pacniosioxeH 6pycok Maccoit m = 1,0 Kr, CKpeIieHHbIl ¢ npyXH-
HaMMH, KECTKOCTh KaXIOH U3 KOTOPBIX k = k) = ky = 12,5 H/cM. Onpene-
JIMTe, KaKoii OyeT aMIuIMTyaa KojiebaHuit 3Toro 6pycka, ecii eMy coo0-
IATh HAYAIBHYIO CKOPOCTb 1y = 2,0 M/C BHOJb OCU TIPYXUH.

14.25. MasTHUK, COCTOSALLIMI U3 TSXEJIOTO INapHKa MaCcCOi m, MOJBE-
IIEHHOTO HA HUTH JUIMHOM /, OTBEJIN HA YTOJI O OT BEPTHKAIM U OTITyCTHIIM.
Onpenennte 3HEPTUIO, COOBIIEHHYIO MasATHHKY. Kak M3MEHHUTCS SHEp-
IUsl, €CJM €r0 OTBECTM Ha Yroja 20 OT Bepruxanu?

14.26. Teno maccoit m, MPUKPENIEHHOE K MPYXHHE XECTKOCTBIO K,
KOJIEO/IETCSA OKOJIO MOJOXEHUSI PABHOBECHS ¢ aMILIMTYNOH 4. Beipasure
4epe3 3aBUCHMOCTL OT BPEMEHH €T0: 1) MOTEHLMANTBHYIO SHEPTHIO, 2) KH-
HETHYECKYIO SHEPruIo; 3) nonHylo sHepruio. [locTpoiite rpaduku 3THX
3aBUCUMOCTEN.

14.27. IpuKperieHHbI K BEPTUKATBHOM MNPYXWHE TPY3 MEIICHHO
OIYCKAIOT A0 MOJIOXEHUS PABHOBECHS, IPUYEM MPYXUHA PACTATMBAETCS
Ha JUMHY xo. Ompefenure, Ha CKOJIbKO PACTSIHETCS TIPYXHHA, €CJIM TOMY
e Ipy3y NpeAoCTaBUTh BOZMOXHOCTh IIaaTh CBOOOIHO C TAKOTO NOJOXE -
HUs1, IPH KOTOPOM IPYKHMHA He pacTAHYTa. Kakoit MakcUMaJibHOM CKOPO-
CTHU OH IIpH 3TOM AocTturHer? Kakos xapaktep ABuxeHusi? Maccoit npy-
XKMHBI TIpEHEOPEYb.

14.28. Teno Maccoil m ynano ¢ BbICOTHI 4 Ha Yallly IPYXXHHHBIX BECOB
(puc. 129). Macchel yauu 1 IpyXuHsl IPeHEOPEXUMO MAJIbl, XECTKOCTh
npyXuHsl k. [[puvnHyB K yaiue, TeJI0 HAYMHAET COBEPILATH FAPMOHNYE-
CKHe K0JIeOGaH sl B BEPTUKATbHOM HanpasieHuu. Haiinure aMnuTymy Ko-
NebaHUil N X 3HEPTUIO.

14.29. Ha ropu3oHTAIBHON MpYyXUHE YKPEILIEHO El—_
Tesio Maccoil M = 10 kr, nexailiee Ha aGCONIOTHO TNal-

KOM CTojIe. B Hero monamaeT M 3acTpeBaeT MyJjisi Maccoii

m = 10 r, nerauias co ckopocTeio v = 500 M/c, Hanpas- h
JICHHOM BJIOJIL OCH IPYXUHBL. TeJ10 BMECTE ¢ 3aCTPABLICH
B HEM flyJIeH OTKIJIOHSIETCS OT TOJIOXEHHSI DABHOBECHS U
HayMHAeT K0J1e6aThCs OTHOCUTEJILHO HETO C aMIUIUTYI0M
A =10 cMm. Onpeaenute nepuon KonebaHH.

14.30. Ha HeKOTOpBIX yyacTKax CTapbiX, O6be3KeH-
HBIX TPYHTOBBIX JOPOT aBTOMOOWJIb HAYUHAET CUJIBHO
packaumBatbes. OObICHUTE HTO aBieHue. Kak 3aBHcUT Puc 129
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CKOPOCTb, MPH KOTOpOI HACTYIIAeT pacCKauyMBaHUE, OT 3aTPY>KEHHOCTH aB-
TOMOOWJI51? ,

14.31. Yenoek uneT O BUCAYEMY MOCTY CO CKOPOCTHIO 2 = 3,6 KM/Y.
MocT HAYMHAET OCOBEHHO CUJIBHO pacKayuBaThCs, KOrJa IJIMHa luara
[ =60 cM. Onpenenure, Ha CKOJBKO INpOrudaercss MOCT, €C/IU YEJIQBEK
CTOUT HAa HEM HEMOIBHXHO.

14.32. OnpenenuTe, MNpy Kakoil CKOPOCTH [10oe31a MAasiTHUK JUTHHON
/=11 cM, NOABEWIEHHBIH B BaroHe, OCOOEHHO CHJIbHO pacKayMuBaercH,
€CJIN PACCTOSTHUE MEXIy CThIKaMHM penbcoB L = 12,5 M.

14.33. Onpeaenure, Kakol AOJKHA OBITh IJIMHA HUTH MaTeMaTHye-
CKOro MasATHMKA, BUCSILIEro B BaroHe Noe3na, YTodbl aMIUIMTYIA €r0 BbI-
HYXJIEHHBIX KOJeOaHUit MpU ABMKEHHMM IMOE3a HE HOCTUrasa MakcH-
MaTbHOro 3HayeHust. [lpefenbHast cKopocTh moe3na v = 72 KMm/4, pac-
CTOSIHUE MEXIY CThIKaMHU penbcoB L =16 M.

§ 15. Boanbl. 3Byk

15.1. 3ByK nyueyHOTo BRHICTPEJia IOIIeN 10 HabonaTes yepes BpeMst
T = 30 ¢ mocJje Toro, Kak 6mij1a 3aMeyeHa BclbilliKa. PaccTtosHue Mexay
nymkon u HadbmoaateneM / = 10 kM. Onpeaennte CKOpOCTh PaclpocTpa-
HEeHMsI 3ByKa B BO3IYXE.

15.2. IlepBbIit packar rpoMa aolies 10 Habmomarens 4epes BpeMs
T = 12 ¢ mocie Toro, Kak Oblj1a 3aMeueHa BCTIbILIKA MOJTHUM. OTpeaenure,
Ha KaKOM pacCTOSAHUM OT HAOMIOJATeNisi BO3HHMKJIA MOJHUSL.

15.3. CkopocTb pacnpocTpaHeHMsI 3ByKa B BOAE Oblia olpenesicHa
C/IEAYIOIIMM 00PA30M: Ha IIOBEPXHOCTH OOJIBILOTO 03epa HAXOMUIKCH IBA
KopabJst Ha pacctostHuM [ = 14 kM apyr ot Apyra. Ha ognoM n3 xopabiei
OLUTIO YCTAHOBJICHO TIPUCIOCOO/IEHUE, CO31aBaBIIee OMHOBPEMEHHO 3BY-
KOBOW CHUTHAJT B BOIE M CBETOBOI B BO3[yXe, a HA IPYrOM HaXOIWICs Ha-
6J110/1aTelb, OTMEYABLIMI ITO YacaM BpeMsl IpYeMa TOro M APYrOro CUrHa-
na. Oxasanochk, 4To 3ByKOBOI cUrHaji O6b1 3aMedeH crycts T = 10 ¢ moce
CBETOBOr0. BBIUMCIIWTE MO 3TUM NAHHBIM CKOPOCTb PACIPOCTPAHEHHUS
3ByKa B BOJE.

15.4. Haubonee HU3KHUIH 3BYK, €lUe BOCHPUHHUMAEMEIIl Y€JIOBEKOM C
HOpMaJIbHbIM CJIyXOM, UMeeT yacToTy v = 16 ['1. Onpenenure JIMHY BOJI-
Hbl (B BO3JyXe), COOTBETCTBYIOLUYIO 3TOH Yacrore.

15.5. Onpegenute IIMHY 3BYKOBOW BOJIHBI B BOJE, BLI3bIBAEMON UC-
TOYHMKOM KoyiebaHuit ¢ yactoroii v = 200 I'iy, eciiv cKOpoCTb 3ByKa B BOJIE
paBHa v = 1450 m/c.

15.6. OnipeaenuTte, BO CKOMBKO pa3 U3MEHUTCA ITMHA 3ByKOBO BOJI-
Hbl Opy Tepexode 3ByKa M3 Bo3dyxa B Boay. CKOPOCTb 3ByKa B BOJE
v, = 1450 M/c, B Bo3nyxe 1, = 340 m/c.
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»15.7. 3ByKoBble K0OJIeGaHHS YACTOTOM V UMEIOT B ITEPBOi Cpeae AMUHY
BQJIHBI A}, @ BO BTOPOiT — A,. Kak M3MEHHUTCH CKOPOCTh PACHPOCTPAaHSHUSA
aTHX KoMeGaHMi TIpH TNEePEeXONE U3 MNEepPBOM Cpelbl BO BTOPYIO, €CAU
Ay = 20,2

15.8. Kakue BONMHEBL, NPOAOJBHBIC WK NONEPEUHbIE, PACIIPOCTPAHS-
1oTcg B: 1) rase; 2) xunkoctd; 3) TBepaoM Tene?

15.9. TIpoaoNbHBEIMK WM NOTIEPEYHBIMU SIBJISIIOTCS BOJIHBI, BO30YX-
JnaeMbie: 1) CMBEIMKOM B CTpYHE; 2) CTpYHOH B BO3ayxe?

15.10. CocraBbTe ypaBHEHUE TIOCKO BOIHbBI, PaCIIPOCTPAHSIIOLLEHCS
B BO3/IyXe, YaCTHL bl KOTOPOA KOJIEOMIOTCSA € YaCTOTOU v = 2 KI'il 1 aMIUIN-
tynoit A=1,7 MkM. CKOPOCTB pacrnpoCTpPaHEHHsl 3BYKa B BO3Jyxe
v=340 M/c.

15.11. CocTaBbTe ypaBHEHHUE MJIOCKOM BOJIHBI, PACTIPOCTPAHAIOLIEHCS
B Cpefe, TOYKM KOTOpoii KojeGmoTes ¢ yactoroi v = 1,5 kI'u. J{nuna Bos-
HBI, COOTBETCTBYIOIIAST JAHHOM 4acTOTe, paBHa A = 15 ¢M. MakcuMab-
HOe CMellleHHe TOYeK Cpeabl OT TIOJIOXKeHHUs1 paBHOBecHsl B n = 200 pa3
MeHbIIE UTMHBI BOJIHBI.

15.12. B ogHOpOAROI ynpyroil cpeie pacnpoCTpaHsercst TJocKas
BoJHa BHIA s = A cos (wt — kx). M306pa3ute 1ist MOMeHTa ! = (0 rpapuku
3aBUCUMOCTE OT X BEJIUYMH § U U,

15.13. VpaBHeHue Oeryuieit MIOCKOH 3BYKOBOM BOJIHbI KMEET BMI
s =60 cos (1800¢ — 5,3x), rue s — cMellleHUE, MKM; f — BpeMsl, C; X —
paccrosiHue, M. Halimure OTHOIIEHHE aMIUIUTYIbI CMEILEHHS YaCTHL Cpe-
Jbl K AJIMHE BOJIHBI.

15.14. B onHopojHOit ynpyroil cpefe pacnpoCTpaHsieTcs TIOCKasl
BOJIHA BHaA s = 2,5¢0s(1700¢ — 5x), rae s — CMEILEHUE, MKM; { — BpeMsl,
¢; x — paccrosHue, M. OnpeaennTe CKOPOCTb PACIIPOCTPAHEHHMSI BOIHbBI ¥
M MaKCUMAJbHYIO CKOPOCTb CMEILEHUST YaCTHUL CPEIbl Umay.

15.15. Ckopoctb 3BYyKa B Bofie v = 1450 M/c. Onpenennte pacCTosHUE
MEXIy IBYMS OMDKAMIIMMM TOYKAMM, COBEPILAIOIMMM KOMebaHHUs B
MPOTUBOITOJIOXKHBIX (Pa3zax, eciau yacToTa Kojebanuit v =725 T'u.

15.16. Bosxa pacnipocTpaHsieTcsl CO CKOpoCThio v = 360 M/c npH vac-
toTe v = 450 I'u. Onpenenurte pa3sHOCTh a3 ABYX TOUYEK BOJHBI, OTCTOSI -
HIMX OPYr OT JApyra Ha paccrositHun Ax =20 cm.

15.17. Kakoiif KaMepTOH 3ByYHT NOJBbLIE: 3aKPETJIEHHbII B TUCKAX MJTH
CTOSAIMI HAa PE30HATOPHOM suke?

15.18. B xomMHaTe 00BIYHOTO pa3Mepa X0 He Haba104aeTcs, XOTsI B He i
UMeeTCA IECTb OTPaXaloUIUX MOBepXHOCTEH. YeM OOBSICHSIETCS TaKOE Ka-
Xylueecsi OTCYTCTBHE OTPAXEHUS 3BYKOB?

15.19. I'pOMKOCTb BOCIIPMHUMAeMOro 3ByKa YObIBaeT 0GpaTHO Tpo-
[TOPUMOHAIBHO KBAAPATY PACCTOSTHUS OT UCTOYHHMKA. YUYEeHMK, CUISILIMIA B

61431 81



[STOM pALY, HAXOAMTCS MPUOIN3UTENBHO BTPOe JAIbLIE OT YUUTENIS, YeM
CHUISILUMI B IEPBOM PSIIY, OAHAKO YCIOBHUSI CJABILIIMMOCTH B 060UX cnyqa;;x
MaJIO ‘OTIIMYAIOTCS Ipyr oT apyra. [louemy? /

15.20. Onpenenvre U3MEHEHHME YaCTOTHI 3ByKOBOTO CUFHAJIA MIPY MPO-
XOXIEHMM [CE3a CO CKOpOCThIo ¥ = 90 KM/4 MUMO MaccaxXxupa, CTosfie-
ro Ha ratgopme. YactoTa curHajia HeNmoABUXKHOTO Moe3na vy = 680 [,
Ckopoctb 3ByKa v =340 Mm/c.

JlonoiHuTe/IbHLIE 3a0a4H

IV.1. Touka, cOBeplIaioLIasi FApMOHHYECKUE KOAeOAHMS, B HEKOTOPBIA
MOMEHT BpeMeHH UMeeT cMeleHne x = 4,0 cM, ckopocTh v = 5,0 cM/c 1
yckopenue a = 0,80 M/c?. Onpenenure: 1) amnauryny koneGaHuii; 2) ne-
puona kosnebanuit; 3) a3y KoneGaHuUif B pacCMaTpUBaEMblif MOMEHT Bpe-
MEHH.

IV.2. B navyajibHbIii MOMEHT BpEMEHHU CMellleHMe Tela xp = 1,7 cMm, a
ckopocth vy =—1,0 M/c. Macca tena m =0,40 Kr, momgHast 3Heprus
E =800 m/Ix. HanumuTe ypaBHeHHe KOJeOGaHUS ¥ ONpEHEeIuTe IyTh,
fpoiileHHbIA 3a Bpemsa f =m/10 c.

1V.3. Teao Maccoil m cKpeIuieHO MPY>XKUHOM XECTKOCTBIO k C TEJIOM
Maccoit M (puc. 130). ITpyxunHy CXMMaIOT ¥ oTiyckKaloT. Onpenenure rne-
puonnl KonebaHuit Ten. TpeHUe OTCYTCTBYeT.

IV.4. OnHOPOAHYIO JOCKY TIOJIOXWIH Ha JIBa OBICTPO BpalllaOINXCst
posuka (puc. 131). PaccTossHue Mexny ocsiMu poiiikoB [ = 20 cM, Ko3d-
(ULIMEHT TPEHUs MEXAY AOCKOM U ponukamu u = 0,18. [Tokaxure, yTo
JIOCKa OyIeT CoBeplIaTh rapMOHHUYEeCKHe Koyiebanust. Onpeaennre ux re-
puox.

1V.5. IlpeactaBuM waxty, NPOHM3BIBAIOLLYIO 3EMIIIO 110 €€ OCH Bpa-
weHus. Cuurast 3eMITI0 32 OAHOPOIHBII AP M NpeHedperas COMnpoTHBIIE-
HHEM BO3yXa, Halinute: 1) 3aKOH ABUXXEHHUS TeJla, YIABLIETO B 1HAXTY;
2) CKOJIbKO BPEMEHH NTOHANOOUTCS 3TOMY TeJTy, YTOOb! JOCTUTHYTh IIPOTH -
BOITOJIOXHOFO KOHLIA LJAXThi; 3) CKOpPOCTb Teéjla B IEHTpe 3eMiu.

IV.6. 'py3uk Ha HUTHU yKpeIUleH Ha TeJieXKe. B HEKOTOpBI MOMEHT
BPEMEHH TeJIeXXKa HaYMHAET IBUTaThCs C yCKOpeHUeM a. OnipeaenuTe, Ha
KakOM MaKCHMAaJIbHbI YroJ OT BEPTUKAIU OTKJIOHUTCS TIpPYy3HK.

m

S QD 9

Puc. 130 Puc. 131

N
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IV.7. I'py3 Maccoit m =100 r mMOABEIEH K MPYXUHE XECTKOCTbIO
k = 1,6 xH/M c nomMouisio HutH. Kakopa 10/kHa ObITh aMIUTUTYA €10 KO-
neGaHuit, yToObl OHM OBLIM FapMOHWYECKUMHU?

IV.8. IIpyXuHHbI MAsSTHUK BHIBEJIY W3 MOJIOXKEHUsT PABHOBECUA H
otnyctwin. Onpenennte, yepes Kakoe BpeMst (B 01X epUOLa) KMHETH-
yecKasi SHeprus KojleGHIolerocs: tejia OyneT paBHa MOTEHUMAILHOM
SHEPTMU TIPYKHHBL.

IV.9. TInockast ©Geryiias BOJIHA TIpEACTaBlICHA YpaBHEHUEM S =
=0,05 sin (1980¢ — 6x), roe s — CMeLIEHUEe YaCTULbL, CM; f — BpeMmsl, C;
X — pACCTOSHHE MO OCH, BAOJNb KOTOPOH PacIpOCTPaHAETCA BOJNHA, M.
Onpenenute pa3HOCTh a3 MEXIY KONeOIIOWMUMHUCA TOUKAMU, HAXOMs -
LUMHKCS Ha paccTossHUM Ax = 35 ¢M Apyr OT [pyra.

IV.10. Kak u3aMeHHTCS 3ByUaHe HOTHI «0» B TPEThEN OKTaBe (4aCTO-
Ta Konebanuit v, = 261 '), eciiv cKOpPOCTh BOCIIPOU3BEIEHUS YBEIUUUTD
B n=1,4 paza?
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Jactps BTOpasn

MOJIEKYJIIPHAA ®U3HUKA.
TEPMOIUHAMMKA

I'masa V

MOJIEKYJIAPHO-KUHETUYECKAS TEOPUS
CTPOEHUS BEIIECTBA

§ 16. Macca u pasmepnl MOJieKy.1

16.1. Onpenenvte, BO CKOIBKO pa3 si6710K0 Maccoit m = 200 T Tsixketee
atoMa BOAOpOJa.

16.2. Berunciure Maccy: 1) atoma BOmopoaa; 2) MONEKYIibl BOJIBI;
3) atoma 30J10Ta.

16.3. T'ne Gosbllle aTOMOB: B CTaKaHe BOABI WJIM CTAKAHE pTyTH?

16.4. B o3epo ry6uHoi /= 20 M ¥ II0IIAbIo MOBEPXHOCTH S = 10 km?
OpPOCHIN KPUCTAJUTMK NOBAPEHHOMN CONM Maccoit m =10 mr. Onpenenure,
CKONBbKO MOJICKY/T COJMIM OKas3agoch Obl B HANEPCTKE BOABI OOBEMOM
V=20 cM®, 3auepniHyTOM M3 03¢pa, eciin CUMTaTh, YTO COJib, PACTBOPUB-~
IIHACDh, PACIHPEACTUIAChE PABHOMEPHO.

16.5. Ouennte ans xenesa: 1) 4ucao atoMoB B 06beme V= 1,0 cm;
2) pacCTOsIHUE MEXIY LIEHTPaMM COCEAHUX aTOMOB.

16.6. OueHuTe AN MAEATLHOTO Iasa NPH HOPMATBHBIX YCIOBHSIX:
1) uncno monekyn B 1,0 cm?; 2) cpeanee pacCTosiHUE MEXAY COCERHUMM
MOJIEKYJIAaMH.

16.7. BolYuCIUTe KOHLIEHTPALMIO MOMEKYT: 1) HAeAIbHOrO rasa npu
HOPMaNbHBIX YCJIOBUMSIX; 2) BoIbl; 3) cepebpa.

16.8. Onpenenute MIOTHOCTH YIEKMCIIOTO Ia3a NPU HOPMATBHBIX yc-
JIOBUSIX.

16.9. Onpenennte KOMMYECTBO MOJEi U YUCIO MOJIEKY]I, colepXa-
wuxest B m =1,0 Kr BOAbI.

16.10. Kakoit 06bem umeror N=1,0 - 102 artomoB anmasza?

16.11. M3BecTHO, YTO HEJB3sT 3aCTABUTH Kanejabky HedTH 00beMOM
V= 1,0 mm® pacnnsiTbes o TIOBEPXHOCTH BOIBI TaK, YTOOLI OHA 3aHsIa
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niomanb Gonbite S= 3,0 M%. OLeHUTE MO STUM JaAHHBIM MHHUMAJIbHbBIE
pasmepnl yacTHIIbE HeTH.

16.12. PaccTosiHue MeXy LIeHTpaMM COCEIHUX aTOMOB 30/10Ta paBHO
r=2,9-10""" M. Ckonbko aTOMOB yIOXMTCsl 110 ToNMHe /= 0,10 MKM
JMcToYkKa 3oiota?

16.13. Cunrasi, 4T0 0OGBEM MONEKYJIbI BOXBI paBeH V= 1,1 - 1072 ¢,
HaliUTe, KAKOM NPOLEHT OT BCETO NMPOCTPAHCTRA, 3aHATOTO BONOU, NPU-
XOIUTCS Ha JIONI0 CaMMX MOJIEKYI.

16.14. Cyuras, Yro JHAMETP MOJNEKYJbl KHCAOpOJAa paBeH
d=3,0-107% cM, olleHNTE, KAKOM UIMHBI TIONYYMJIACH Obl HUTb, €CJIH Obl
BCE MOJIEKYJIbI, cofepxauiecs B m = 1,0 Mr kucnopoxa, GbLAM pacnoio-
KEHBL B OOMH DS, BIUIOTHYIO APYT K Apyry. Bo CKOJIBKO pa3 [IrHa 3TOU
HUTH OKaszanach Obl 6OJibllle CPEAHETO PAcCTOSIHMA OT 3eMau 10 JIyHbI
(s=3,810% m)?

§ 17. Jsmxenne Mojekyl. BsaumopeicTBHe MOJEKY

17.1. CkopocCTh ABMXEHHSI TA30BBIX MOJIEKY MPH OOBIYHBIX YCIOBHSIX
U3MePSIETCsl COTHSIMM METPOB B ceKyHay. [lodyemy xe npouecc audpdysuu
ra3oB MPOUCXOAMT CPAaBHUTEIbHO MeMIeHHO?

17.2. Xopolllo oOTKayaHHasl JiaMfla HaKaJMBaHUsI BMECTHUMOCTBIO
V=10 cM> UMeeT TpelLHY, B KOTOPYIO €XECEKYHAHO NpoHuKaeT 7 = 10°
yacrtun raza. Onpenenure, CKOJIbKO BpeMeHH MOHaA00UTCS [UIst HAlOJIHe -
HUS TaMITbI IO HOPMATBHOFO JABJIEHMS, €CJIM CKOPOCTb MPOHUKHOBEHUS
rasa ocraercss mocrosiHHoi. Temnepatypa =0 °C.

17.3. IToyemy OpOYHOBCKOE IBHXKEHUE 0COOeHHO 3aMEeTHO y Haubosnee
MEJIKMX B3BELIEHHBIX YACTHII, a y 60J1ee KPYITHBIX OHO IPOUCXOAUT MEHEE
UHTEHCUBHO?

17.4. YeM 0OBACHUTHL BO3pACTAHUE CKOPOCTH NH(¢Y3UU ¢ MOBbILIE-
HUEM TeMIepaTyphi?

17.5. 3a Bpemss T= 10 CcyT NOJHOCTBIO MCIIAPUJIOCH M3 CTaKaHa
m = 100 r Boasl. OmnpeneanTe, CKOJBKO B CPEAHEM BbIIETAI0 MOJEKYI C
MOBEPXHOCTH BOABI B CEKYHIY.

17.6. KakoB xapakTep TeIJIOBOTO IBUXEHUS B aTOMapHBbIX razax? Kax
IBUXYTCS aTOMbI B KpHCTase?

17.7. Yto obiiero ¥ B 4eM pasjiMuve y Jba, BOALI U BOISHOFO Napa ¢
TOYKH 3PEHUST MOJIEKYASIPHO-KMHETHYECKOR Teopruu?

17.8. TToueMy 13 OCKOJIKOB pa3OMTOro cTakaHa HeBO3MOXHO coOparb
Uenblif cTakaH?
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17.9. Yo obnamaet 6onblieil BHyTpeHHeil sHeprueii: Boga ipu 100 °C
WIM Takad Xe macca BOASHOIO Iapa MpH TOH Xe Temmeparype?

17.10. Kak uaMeHunoch Obl IaBJIeHUE B COCYIE C FA30M, €C/iN Obt BHe-
3aITHO UCYE3NIM CHMJIBL MPHUTSIKEHUS MEXIY MOJeKyaamu?

§ 18. TennoBoe pacuiMpeHHe TBEPAbIX M KHIAKHX Tel

18.1. IoueMy c MU3MEHEHUEM TEMIIEPATYPHI TeJla H3MEHSIOT CBOM pas-
Mephl? 3aBUCAT MM KO3GOULMEHTBI TMHEIHOTO U 06 BEMHOTO pacIIupe-
HHS OT TeMIlepaTyphi?

18.2. Ky6, BbIpe3aHHbBIN U3 MOHOKpUCTANJIA, TPHU HATPEBAHUU MEHSET
He TOJLKO 00beM, HO U dopmy. Ilouemy?

18.3. XKenesnyro IMHeHKy anuHoii /; = 30 cMm ipu ¢; = 0 °C HarpeBaioT
Ha At = 10 °C. XeseaHplit crepxeHsb JiuHoi &, = 30 cM ipu 4, = 10 °C Ha-
rpeBaioT Ha Af = 10 °C. Onpenennre, Ha CKOJIbKO YBEJTUYMBAIOTCS TMH b
JIMHEHKHN M CTEPXKHS.

18.4. OnpenenuTte, Kak JOJKHBI OTHOCUTLCS JUTMHBL /| U ) IBYX CTEPXK-
HEM, cleJaHHBIX U3 Pa3HbIX MATEPHAJIOB, € KO3ddhHIIMeHTaMU TUHEHOTO
pacilMpeHuss o U O, YTOOBI MpH JOO0N TeMIilepatype pasHOCTb MIUH
CTEpXHE# ocCTaBanach MOCTOAHHOM.

18.5. TloyeMy AJist CHATUSt BHYTPEHHHMX HANPSDKEHUH B MaTepuasiax ux
rocje HarpeBa OXJaXIJAlT OYEHb MENJIEHHO?

18.6. MeTannu4yeckoe KOAbLO U AUCK C BEIPE3aHHBIM CEKTOPOM C yI-
JIoM pactBopa ¢ (puc. 132) HarpeBaroT. I3MEeHUTCS 1M BHYTPEHHU I qua-
MeTp koubila? M3MeHMTCss M yron pactBopa ¢?

18.7. O6BacHUTE, OYEMY CTeKJISIHHAs 6aHKa, eC/M ee IOCTaBUTh Ha
OI'OHb, PA3JIETUTCS HA KyCOYKH, 3 METAUTMYECKAS KACTPIOJISI pacIlIaBUT-
cs1. [MoueMy XMMHYECKyIO NMOCyAy OejJaloT U3 KBapua?

18.8. Onpenenante HaNpsKEHUS!, BOSHUKAIOLLKE B TPAMBAWHBIX PEJib-
cax rpM Temieparype t, = —10 °C, ec/ii ux yKIaiblBaIU NIPH TeMIIEPATYpE
h =10°C. ‘

18.9. CranbHas crpyHa iuHo# /= 3,0 M, TUIOLIAABIO TIOTIEPEYHOIO
cedenus S = 1,0 MM? HaTIHyTa MexXay AByMs CTeHamu. Omnpenenure, Ha
CKOJIbKO M3MEHHTCA CHJIA HATSDKEHHSI IIpY oxtaxXaeHnu ee Ha AT = 30 K.

Kak usMeHnTcs noreHUuaibHas sHeprus? Toy-
® KM 3aKpeIUIeHHS CYMTaTb HENOABHXHBIMH.
18.10. [Tokaxure, 4Yro Ko3pduuHEHT 00L-
€MHOTO pacIuupeHus B B TpH pasa 60blue Ko3¢-
duureHTa TMHEHHOTO PACLIUPEHHUA O. ¢ JOCTa-
Puc. 132 TOYHO OOJBIIOH TOYHOCTHIO.
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18.11. Mexubiit uct niouansio Sy = 0,30 M*> npu ¢, = 20 °C narpenu
no =600 °C. Onpenenure, KaK MU3MEHWIACh €r0 TUIOLUANAD.

18.12. TIpu temnepatype =0 °C AAMHA ATIOMUHMEBOTO CTEPXKHSI
/=50 cM, a xene3Horo Ha Al = 0,50 Mm,605b11e. CedeHus CTepKHe OfU-
HakoBbl. OnpenennTe, MPU KAKOH TeMneparype f; OyayT OnMHAKOBb! UX
JUIMHBI W TIpY Kakoil TeMrepaTrype & — OOBEMBI.

18.13. Onpeaennte MIOLIAAL NONEPEYHOr0 CeYeHUsST CTUTBHON PO~
BOJIOKH, €CJIU M3BECTHO, UTO 1O AeiicTBreM cuibl F = 420 H ona yannHs-
€TCS Ha CTOJBKO Xe, Ha CKOJbKO mpu HarpeBaHuu Af= 20 °C.

18.14. B Xese3Hb1i OMAOH BMECTUMOCTBIO Vg = 10 1 Ha1KAT 10 CAMOro
BEpXa KepocuH npu Temiiepatype 1 = 5 °C. OnpeaenuTte, Kakoii o6LeM Ke-
pOCHHA BBITCYET, €CJIM MOMECTUTh OMIOH B KOMHATe, Ie Temrieparypa
=20 °C. PaciiMpenue OMIOHA He YYHTBIBATD.

18.15. Kaky1o nonpaBky HaJl0 BHECTH B pellICHHE NpeAbIAyLIeH 3aaa-
YW, €CJU YYWTBIBATb paclIMpeHue GuaoHa?

18.16. Haitnute mioTHOCTb pTYTH npu Temreparype ¢ = 100 °C.

18.17. Bec 6enzuna npu t, = 0 °C P, =88 H. Ilpu # = 60 °C Bec GeH-
3MHAa, 3aHUMAIOLIETO TOT Xe 00beM, P, = 83 H. Onpenennte koahhpuLy-
€HT ero OOBEMHOTO paCUIMpEeHUs.

18.18. PasHocTh TeMniepaTtyp B KOJIeHAX COOBILIAIOLLETOCS COCYIA PaB-
Ha At. [1p1 3TOM B OTHOM KOJIEHE BBICOTA XKUIKOCTH A1, B IpYIroM A,. Onpe-
aenute K03 bdULMeHT 0O0bEMHOTO PACIIUPEHUSI KUIAKOCTH. YeM yaobeH
9TOT METOA onpeneneHust K03(hGbUUMEeHTOB OOBEMHOIr0 paciuupeHust
KUIKOCTEH?

18.19. Cmewranu aBe paBHbie MACChI BOIHI C TeMIiepaTypamu # = 1 °C
nt, =7°C. U3meHuTCS 11 001U # 00bEM BOJIBI, KOTIIA TEMIIEPATYPA yCTa-
HOBUTCH? '

18.20. [ToueMy naxe B O4€Hb CUJIBHBIE MOPO3BI 03epa HE [IPOMEP3AIOT
10 nHa?

18.21. TonmmHa OMMeETAJUTHYECKON TJIACTHHKM, COCTaBJIEHHOU W3
OIMHAKOBHIX [TOJIOCOK CTaJId Y LIMHKA, paBHa d = 0,10 MMm. Onpenenure
panuyc ee KpUBHU3HBI MpU TOBbILIEHHU TeMMepatypbl Ha AT = 10 K or
TeMIepaTypel, NIpU KOTOPOHX OHAa ObLTa POBHOM.

18.22. AnmoMHHHeBbIH IapyK Maccoi m = 50 r OMyLUeH Ha HUTH B Ke-
pocuH. OnpenenuTe, Ha CKOIBKO H3MEHUTCS CHITa HATSDKEHUS HUTH, €Clin
BCIO CUCTeMy HarpeTb Ha AT =50 K.
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IF'aasa VI
CBOMCTBA T'A30B

§ 19. MoneKyaspHO-KHHETHYECKAas TeopHs ra3om

19.1. Kakye MoJeKyabl B atMmocdepe 3eMAn ABUXYTCA ObICTpee: Ku-
cnopoxa wiaM asora?

19.2. TemMmepatypa UACATLHOTO ra3a yBeJIMuM/Iach B 1Ba pa3a. Kak us-
MEHWIHCh: 1) CpeIHsIs KBaApATUYHASI CKOPOCTbh MOJIEKYJI; 2) KHHETHYE-
cKasl SHeprusi OfHOW MOJIEKY/bl; 3) BHYTpeHHsisi SHeprus rasa?

19.3. Ha rpaduke (puc. 133) npuBeseHbl 3aBUCUMOCTH BHYTPEHHEH
SHEPIUM IBYX MICATBHBIX FA30B OT TeMIepaTypbl. MacCh ra30B OMHAKO-
Bbl. Kakoil M3 rpad@ukKoB COOTBETCTBYET HEOHY, a KaKOW — Tejuio?

19.4. BoluucnuTe CpeRHION KBAAPATHUYHYIO CKOPOCTH aTOMOB refiusi
npu TeMmmepatype t =27 °C.

19.5. OnpenenuTe CPeAHIOK KBAIPATUYHYIO CKOPOCTDH IOCTYNATENb-
HOTO ABWXKEHUSA MOJEKYJ KMCI0pPOa, eC/IH ero IOTHOCTL p = 220 /M
npu gaBneHun p =220 kIla.

19.6. [1py nOBHIILIEHKUH TeMITEpATYphl UaeaTbHOro razaHa AT = 150 K
CpEIHsAs KBaIpaTUYHAsT CKOPOCTb €T0 MOJIEKYJ1 yBeMuuaacs ¢ v = 400 m/c
1o v, = 500 M/c. OnpenaesinTe, Ha CKOJILKO HYXXKHO HAIPeTh 3TOT ra3, YT00b!
YBEJIMYUTh CPENHION KBATPATUYHYIO CKOPOCTD €70 MOJIEKYI € u; = 500 M/c
0o u; = 600 M/c.

19.7. Onpenenute KOHLUEHTPALMIO MOJIEKY] MAEAIBHOIO rasa IIpH
HOpMaJILHOM IaBjieHuu U TeMneparype ¢ = 23 °C. CKoJbKO TaKUX MOJe-
Kyn OyoeT comepXaTbCsi B Kojbe BMeCTUMOCTbIO V=200 miu?

19.8. Ornpexennte BMECTUMOCTb COCY/Ia, B KOTOPOM HaXOAUTCS a30T
maccoit m = 3,2 r npu Jasnennu p = 160 kI1a, eciiu cpeHsist KBampaTHy-
Hasi CKOPOCTb MOCTYIATETHbHOTO ABMXXEHHUS eT0 MoJieKyn v = 1,5 km/c.

19.9. Onpenenute MJIOTHOCTb KMCJIOpoaa npy AasaeHuu p = 120 kIla,
eclIM CpeAHsis KBaXpaTUIHAasi CKOPOCTh MOCTYNATENbHOTO ABMXEHHUS €r0
mosiekyn v = 1,5 km/c. Kakoit OyaeT TUIOTHOCTb BOXOPOAA NP TOM Xe
JaBjieHUN W TeMmrnepatype?

19.10. B 3aKkpbITOM coCye HAXOAUTCS HcanbHbIi ra3. Kak uameHur-

Csl ero AaBjieHue, eClM CPeIdHsisi KBaApaTU4Has CKO-
U pPOCTh MOJIEKY/ yBeJaMuuTCs: Ha n =20 %?
2 19.11. OnpenenuTe qaBjieHUE ONHOATOMHOIO rasa,
3aHUMAIONETo 06beM V' = 2,0 J1, ecnu ero BHyTpeHHss
1 sHeprusa U =300 Ix.

19.12. Onpenenute, Kakasi TeMIepaTypa COOTBET-
CTBYET CpelHeil KBaapaTUYHOH CKOpPOCTH IMOCTYMa-
TEABHOTO JABUXEHWUS MOJEKYN YIJIEKUCIOro rasa
Purec. 133 v=720 kM/u.
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19.13. IMouyemy B atMocepe 3eMin HeT MoJiekya Boaopoaa? [Touemy
y JlyHsl Her atMocdepsbi?

19.14. OnpenenuTe, CKOABKO MOJEKYJ KHCIOPOAA HAXOAUTCS B CO-
cyne BMectuMocThio V= 1,0 1, ecin TeMneparypa t = 150 °C, a gaBneHue
p=0,132 ulla.

19.15. CkonbKO CTONKHOBEHUH B CEKYHJY MCIIBITBIBAIOT MOJIEKYJIb
KHCIopoaa, eC/ii CpefHds JUIMHA CBOOORHOTO Npobera Npu HOpMaIbHbIX
YCJAOBUSIX paBHa A = 65 HM?

19.16. Cocyn, coaepxallivii HEKOTOPOE KOJNMYECTBO OAHOATOMHOIO
ra3a, ABWXKETCH CO CKOPOCTBIO v, 3aTeM BHe3anHo ocTaHanmpaercs. Ha
CKOJIBKO YBEJIMYMTCS NPU 9TOM KBaJpaT CpPefHel KBaApaTHYHON CKOPO-
CTH MOJIeKyn?

19.17. Onpenennte U3MEHEHNE BHYTPEHHEM 3HEPTUU V = 10 MOJIb O/~
HOATOMHOTO ra3a npu ero HarpesaHuu Ha AT = 100 K.

§ 20. YpaBHeHHe COCTOSIHMA MIEANBHOTO rasa. [a3oBble 3aKOHBI

20.1. 3anuuuTe ypaBHEHUE COCTOSIHUSI MACATLHOTO ra3a, UCIONb3Ysl B
KavecTse napaMeTpos p, V, T: 1) maccy m v MoJIsipHyI0 Maccy M: 2) Konu-
YeCTBO MOJieH V; 3) YUCIIO YacTULL B Tase N; 4) KOHLEHTPALIUIO MOJIEKYI #;
5) IJIOTHOCTH Fa3a p U MONAPHYIO Maccy M.

20.2. Ha nuarpamme p, V(puc. 134) 1306paxkeHbl Y€THIPE COCTOSTHUS
UICaTbHOTO ra3a. YeM OTInyaloTcs cocTostHus: a) 3u 4; 6) 3u 2;8) 3u 1?
YKaxuTe COCTOAHUSA C HAUOOIbILIEH M HAMMEHbLIEH BHYTPEHHEN 3Hep-
ruei.

20.3. KakoB 06beM v = (0,25 MOJISl MIEATBbHOrO ra3a NpH JaBICHUU
p =283 klla u Temneparype t= 127 °C?

20.4. Kucnopon npy temneparype ¢ = 77 °C u ganenuu p = 0,20 MTla
3aHuMaeT obweM V=10 1. Kakosa ero macca?

20.5. B cocyne BMecTuMOCTBIO V=2 ;1 HaxomuTest m = 25 r rasa npu
temiiepatype =27 °C u masnenuu p = 1,85 kIla. Kakoii 3to raz?

20.6. Koraa u3 cocyaa BEITYCTHIM HEKOTOPOE KOJIMYECTBO rasa, JaB-
JeHKe B HeM ynano Ha 40 %, a TepMoMHaMUYecKas TeMrepaTypa Ha 10 %.
Kakyio yactp rasa seinycruiu? .

20.7. Hapucyiite rpaduk u3MeHEHUs IUIOTHOCTH
WIIEAJIBHOIO ra3a B 3aBMCUMOCTH OT TEMIEPATYphl ITPH
H30TEPMUYECKOM, H300ADHOM M U30XOPHOM IIpOLIEC-
cax.

20.8. Ha puc. 135 nzo6paxeHsl 1Be M30TEPMBbI VTSI
OJIHOM U TOM Xe€ Maccel ra3a. Yem oTIMualoTCs1 COCTOSI~ Puc. 134
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HUSI, eCJIM Ta3bl OAMHAKOBLI? YeM OTIMYaIOTCs Ta3kl, €CJIM UX TEMIEpaTy-
pbl OJMHAKOBBI?

20.9. Ha puc. 136 npenctapieHsl ABe H306apbl IUIST ONHON U TOM Xe
Macchl HEKOTOpOro raza. Kak oTHOCSITCS IaBjieHusl Ta3a, €CJIM YIJIbl Ha-
KJIOHA M300apbl K OCU abCUMCC DPaBHBI O U o7

20.10. Ha puc. 137 npeacrapieH rpaduK U3MeHEeHUS COCTOSTHUS UIE-
anbHOrO rasa B KOopAMHarax p, V. i3o6pa3uTe 3TOT NPOLECC B KOOPIUHA-
Tax V, T.

20.11. ITo rpacduky, npuBeaeHHOMY Ha puc. 138, onpegenute, Kak U3-
MEHMTCS 06BEM UIEAIBHOIO ra3a Mpu nepexo/e U3 COCTOAHNS I B COCTOSI -
HUe 2.

20.12. Ilpu paciiMpeHHM ra3a npy NOCTOSHHON TeMIieparype Obiia
NnoJjy4yeHa 3aBUCUMOCTb p OT V, npuBeneHHas Ha puc. 139. Yto npoucxo-
IW.. < rasom?

20.13. Ilo rpaduky, npuBeaeHHOMY Ha puc. 140, onpenenuTte, Kak u3-
MEHSJIOCH JaBJIeHUe UIeaTbHOTO ra3a Ipy [epexoie U3 COCTOSTHUS 1 B co-
CTOSIHHE 2.

20.14. I1pun u306apHOM HarpeBaHWH OblIa MoNyYeHa 3aBUCUMOCTh V'
ot 7T, uszobpaxeHHas Ha puc. 141. Yto mpoucxoauno ¢ razom?

20.15. Ha puc. 142 naHbi napaMeTphl IBYX COCTOSIHMIT raza. TpebyeTcs
COBEpPILLUTD NePeXO U3 COCTOSIHMS I B COCTOsIHME 2 ¢ ITOoMOMIBIO: 1) n306a-
Pl 1 H30TEPMBI; 2) U30TEPMBI K U30XOPHI; 3) N306apsl U u30xopel. U3o0-
Opa3uTe B KoopaWHaTax p, T KaxHAbld U3 YKa3aHHBIX HEPEXO/0B.
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20.16. Ha puc. 143 npencrasiaeH 3aMKHYTHIH LMk, M306pasurte aTy
auarpamMmy B koopauHatax p, T u V, T.

20.17. Ha puc. 144 u3o0paxeH 3aMKHYTBIH LIMKJI, COCTOSLINI U3 n30-
XOpbI, N300aphl ¥ U30TepMBI. [IpencTaBbTe STOT LMK B KOOPAUHATAX p, T
uVv T

20.18. U3o06pa3sure B koopauHatax V, Tu p, V' UKk, nokasaHHbI# Ha
puc. 145.

20.19. Ha puc. 146 npeacrapieH 3aMKHYTHIA nuiil. M3obpasure 3ty
IuarpaMMy B KoopauHartax p, T # p, V.

20.20. ITo rpa¢ukamM, npuBeAeHHBIM Ha puc. 147, onpenenute, KaKk
U3MEHSIaCh TeEMIIEpATypa UACATbHOro rasa.

20.21. O6BeM rasa B WMAMHAPE NP AaBJCHUH p; = 2,5 aT™M OblJ paBeH
Vi = 7,5 1. Onpenenute, KAKAM CTaj OObeM MpU HaBneHUHU p, = 90 klla,
eclIy TeMIepaTypa He W3MEHWIACh.

20.22. JabieHue rasa B 6aJioHe pH Temnepatype £ = 20 °C 6bL10
pasHo p; = 0,75 atM. Omnpenenure, KAKUM OHO CTAJIO MPU TeMIlepaType
L =120 °C.

20.23. Temnepatypa raza B uMiuHApe nipu obveme V= 10 n Owu1a
pasHa f; = 17 °C. Onpenenure, kako#f oHa crana npu obveme V, = 12 7,
€CIM JaBleHHe HE HM3MEHMWJIOCH.
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20.24. Onpenenure, Ha CKOMBKO U3MEHUTCSI MACCA BO3AYXa B OTKPbI-
TOM COCYIl€, €CJIM €I0 HarpeTh oT TeMneparypnl f; = 27 °C no t, = 127 °C.
HavansHasa Macca Bosgyxa m; = 100 r. M3MeHeHEM BMECTHMOCTH COCYa
NpU HarpeBaHUU TpeHe6peyb. [TocTpoitTe rpaduk 3aBUCHMOCTU MaccChl
BO3[lyXxa B OTKDBITOM COCYAE€ OT TEMIIEpaTyphl.

20.25. Bo3ayx B OTKPBITOM COCY/ie MeUIeHHO Harpenu 1o 7; = 400 K,
3aTeM, FEPMETUYHO 3aKPBIB COCYH, oxnaaniu xo T, = 280 K. Onpenenure,
Ha CKOJBKO TIPU 3TOM M3MEHWIOCH [aBJEHME rasa.

20.26. Onpenenure, BO CKOJNBKO pa3 YBEJIMYUTCA OObEM BO3AYLIHOTO
1apa, €CJiM €ro BHECTH C YJAULBI B TeIU10e MoMellleHue. TeMieparypa Ha
yauue t;=-3 °C, B nmoMeuienun 5 = +27 °C.

20.27. O6BeM HEKOTOPOI MACChi Ta3a NpY HarpeBaHuu Ha AT = 10 K
IIPHM NMOCTOAHHOM [aBJleHUM yBenuuwics Ha n = 0,030 csoero nepeoHa-
4ajlbHOro 06bema. OmnpenenuTe HAYaIbHYIO TeMOEpaTypy rasa.

20.28. Onpenenute, 10 KAKOH TEMITEPATYPhI IPY HOPMAJIbHOM aTMO-
c(hepHOM JaBJEHUHU HAO HATPETh KUCIOPO, YTOOLI €T0 [IOTHOCTD CTAJIA
paBHAa TUIOTHOCTH a30Ta MPH HOPMATBHBIX YCAOBMSIX.

20.29. Onpenenure, Kakasi Macca BO3/lyXa BLIAJET U3 KOMHATBI, €CIHU
TeMIieparypa Bospocaa ¢ f; = 10 °C o 4 = 20 °C. BMeCTUMOCTb KOMHATBI
V=60 M, napreHuHe HOpMAJIbHOE.

20.30. HeKOTOpaﬂ Macca MOJIEKYASIPHOTO BOJIOPOJa 3aHUMAET 0ObeM
Vi = 1,0 M* npu Temnepatype 7, = 250 K u napienun p1 = 2,0 atM. Onipe-
JIEJINTE, KaKoe naBneHne OHa Gynet uMeTh nipu Temrepatype T, = 5 000 K
u o6beMe ¥, = 10 M°, ecii Apy CTONb BBICOKOI TeMmepaType MOJIEKYIbI
BOJOpOaa HO)IHOCTI:}O JUCCOLIMUPYIOT Ha aTOMBI.

20.31. MaHomeTp Ha 6aJLTOHE C Ta30M B IOMELIEHUH C TEMITEPATypoii
f, = 17 °C nokaswiBaeT AaBnenue p; = 350 klla, Ha yJIMLE OH NOKA3bIBAET

= 300 kI1a. KakoBa TeMmepaTypa HapyXXHOTO BO3/yXa, eC/ii arMocdep-
HOe JaBJeHUe HOpMalbHoe?

20.32. asnenue Bo3ayxa B IIMHE aBTOMOGWIA p; = 5,0 aT™M NpH TeM-
rneparype #; = 17 °C. Bo cKo/IbKO pa3 YMEHbIINTCS IO COMPUKOCHO-
BEHUs1 KOJIeCca C 10POTOii, €C/IM BO BPEMSI IBUXEHHSI TEMITEPATYpA B LIMHE
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NoBbICKAACH 10 4 = 57 °C? ATMocdepHOe JaB/icHUEe HOpMalbHoe, M3me-
HEHMEM 00BEMA IIMHbI MpPeHEeOpeys.

20.33. B crasibHO# 6a/10H BMECTUMOCTBIO V= 10 1 HarHeTaeTcst Bopopoa
npu Temnepatype 7= 290 K. Onpeaenure, CKOIBKO BOAOPOA MOXHO ITOMEC-
THTBb B GAJIOH, €CJTH IOMYCTUMOE AaBJIEHME Ha €10 CTeHKH p = 50 MITa.

20.34. bannoH, conepxallimii m, = 1,0 Kr a301a, NP UCITBLITAHWUH B30-
pBasics npu temneparype 7 = 630 K. Onpesaenute, cKoJbKO BOAOPOAA
MOXHO XPaHUTb B TAKOM Xe 6asuioHe npu Temmepatype 7> = 270 K, nmest
JNECATUKPATHBINA 3amac MpOYHOCTH.

20.35. B tpyOKe, 3aKpbITOH C OXHOTO KOHIIA, CTOJNOMK Bo3ayxa 3alepT
cronbukoM prytu jnHoit H = 20 cM. Korma tpybka pacmonoxeHa OT-
KPbITBIM KOHLIOM BHU3, JUTMHA CTOJIOMKA Bo3ayxa paBHa /1, = 10 cM. Eciu
Xe TpyOKy HaKJIOHUTD N0 yIIoM o = 30° K FOPM3OHTY OTBEPCTUEM BHU3,
JUTMHA BO3IYILIHOTO CTOJIOMKA CTAHOBUTCS PaBHOI A; = 8,46 cM. Ompene-
Jiute atMocgepHoe AaBlieHHe.

20.36. CrexsiHHyl0 TpyOKy AnuHoi L = 10 ¢m Ha 1/3 norpyxaiotr B
pTyThb. 3aTeM €€ 3aKpbIBAIOT NAILLEM U BbIHUMAIOT. OrnpenennTe, Kakoi
IUTHHBI CTONIOUK PTYTH OCTaHeTCsi B TpyOKe. CTONOUK PTYTH B PTYTHOM Oa-
POMETPE HaxoAMTCSl Ha BbicoTe H =75 cMm.

20.37. bapoMeTpuueckast TpyOKa orrylteHa B 60/1bLIOMH BEPTUKATLHbII
cocyn ¢ pryteio. CTo0 pTYyTH B Hedl MUMeET BLICOTY A, = 40 MM, a cTo6
BO3/1yXa Hal PTYThIO A, = 19 cM. Ha ckonbKo Halo onmycTuTh TpYoKy, uTo-
Obl YpOBEHb CTONOMKA PTYTU B Heli COBMAal ¢ ypOBHEM PTYTH B cocye?
PTyTh B pryTHOM GapomeTpe HaxXxoauTcsl Ha BbicoTe H = 76 cm.

20.38. Bricota cTon6a Bo3ayxa B Tpyoke / = 30 cM (puc. 148), a BbicoTa
cronba pryti & = 14 cm. Temneparypa Bozmyxa t; = 27 °C, a naBjieHue aT-
Mocgepbl COOTBETCTBYET YPOBHIO PTYTH B GapoMeTpe H = 76 cM. Kak u3-
MEHHUTCS] YPOBEHb PTYTH, €CJIM JaBJicHUE aTMocdepbl OCTAHETCS MpPex-
HUM, a TeMIeparypa NMOHU3UTCA A0 h = 12 °C?

20.39. Dnexrpuyeckas JaMIIOuYKa BMECTUMOCTBIO V' = 0,50 51 Hano-
HEHa a30TOM NpH AasjieHum p = 76 kI1a. CKOMBKO BONBI BOMAET B lamity,
€CJIM Y Hee OTJIOMHUTh KOHYMK NMOJA BOLOW Ha riyouHe h = 1,4 M? AtMmo-
chepHoe naBieHUE HOPMATLHOE.

20.40. C xakoit MaKCMMAJILHOM CHJION NPHXUMa-
€TCSL K Tejty YesioBeka 6aHka (NMpUMeHsIeTCs B MeIu- r
HUHCKUX LENAX [UTS JIEUEHHUs), €ClIM TUaMETp ee OT-
Bepctust d = 4,0 cM. B MOMEHT npuKiIagbiBaHust 6aHKu !
K Tejly BO3AYX B Heil Mporper A0 TeMIepaTyphl %
t=80°C, a TeMmepaTypa OKpYXalOLIEro BO3AyXa % Th
fp = 20 °C. ATMOCcdepHoe faBieHre HopMaibHOe. U3-

MeHeHHEM 00beMa BO3Ayxa B GaHKe (M3-3a BTATUBA-
HUSL KOXM) TIpeHeOpeyb. Puc. 148
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20.41. KoMrpeccop 3acacbiBaeT U3 atMochepbl KaXnylo CEKYHILy
V| = 4,0 1 BO30YyXa, KOTOPbIE NONAIOTCA B Ga/IOH BMECTUMOCTBIO V' = 120 71,
Yepes cKONBKO BPEMEHU JaBAEHMUE B OaJUIOHe OyneT NPeBbIlaTs aTMO-
cepHoe B n = 9,0 pa3a? HavyanbHoe naBienue B Ga/UIOHE PABHO aTMO-
cepHOMY.

20.42. CxonbKO HaJ0 cAe1aTh XOA0B NOPLIHA, YTOObI HACOCOM BMECTH -
moctbio V) = 0,50 1 oTKayaTh BO3yX B KOJOe BMECTUMOCTbIO ¥, = 5,0 1 oT
HOPMAJBLHOTO HABJEHUA OO0 HasneHus p = 50 [la?

20.43. B BepTUKaIBHOM LIWIMHADE TTOA chepuYeCKUM NMOPLIHEM pa-
nuycoM r = 10 cM HaxonuTcs reiuit Maccoit m; = 200 Mr 1Ipu TeMIieparype
t = 27 °C. Macca nopiuss m; = 10 kr, atMocdepHoOe JaBjeHUE HOPMAaJIb-
Hoe. OnpeaennTte, ¢ KAKOH CHUION HYXXHO HaJlaBUTh Ha MOPUIeHb, YTOObI
OH ONYCTWICH [0 OCHOBAHUS LIMIMHIDA.

20.44. BHYTpH 3aKpBITOTO C 060MX KOHLIOB FTOPU30HTAIBHOTO LIMJIMH-
Jpa UMEETCsI TOHKUI MOPIIEHB, KOTOPbI MOXET CKONB3UTH B HEM 63 Tpe-
uus. C oIHOM CTOPOHBI NOPILIHS HAXOAUTCS BOAOpOA maccoit m, = 3,0T, ¢
Jpyroi — a3oT Maccoii m, = 23 r. OnpeneanTe, Kakyro 4acTb 00neMa LU~
JIMHApPA 3aHMMAaeT BOAOPOA.

20.45. [Ipa oIMHAKOBBIX cocya, conepxainue ras npu 7= 290 K, co-
eJMHEeHBl TOPU3OHTAILHON TpyOKO# muamerpoM d = 4,0 MM, nocepeauHe
KOTOPOM HAXOAUTCS KarejabKa pTyTH. BMeCTUMOCTB COCYA0B BMECTE C TpyO-
kot paHa V= 0,40 1. Ha kakoe pacCTosiHUE IepeMECTUTCS KarieabKa pTy-
TH, €C/IM TeMIIEPaTypy OIHOTO COCyAa MOBLICHTb Ha AT = 1,0 K, a nxpyroro
Ha CTOBKO Xe MOHU3MTh? PacHinpeHueM CTEHOK COCYNOB ITpeHeOpeYb.

20.46. [Ia cocyna, coaepxaliue OIMHAKOBYIO MACCy OQHOIO U TOTO
JKe raza, COeIMHEeHBl TpyOKoil ¢ kpaHOM. B mepBoM cocynme naBjieHHe
p1 = 1,0 - 10°TIa, a Bo BTOpOM p; = 3,0 - 10° [Ta. TemMneparypa oXMHAKOBA.
Kakoe yCTaHOBUTCS JAaBJICHUE TOCJE OTKPBITUSI KpaHa?

20.47. B cocyn BMecTUMOCTbIO V' = 1,0 1 mOMEILAIOT KUCIOPOI Mac-
cott m, = 2,0 T m a3zoT Maccoit m, = 4,0 r. KakoBo naBiaeHue cMecH mpu
teMmneparype 1T =273 K?

20.48. B cocyne sMecTuMocCTbiO V= 1,5 1 Haxonutca cmech O, u CO,.
Macca cMecu m = 40 r, remneparypa T = 300 K, nasnenue p = 2,0 MIla.
Haitnure Maccy Kaxaoro u3 rasos.

20.49. B 3aKpbITOM cocyle HaXoAsATCs BO3AYX M KaIUIsl BOABI Maccoit
m = 1,0 r. BMectumocTtb cocyna V= 75 1, napjicuue B HEM p; = 12 k[lan
temnepatypa 7 = 290 K. KakuM Oyzert naBjieHUE B COCYIE, KOTAa KarUid
ucnapurcs?

20.50. B atmMocdhepHOM BO3AyXe HA IOII0 a30Ta IIpUxoxuTed 1, = 0,76
MaccChl, a Ha J0J10 Kuciaopona #, = 0,24 (eciu NpeHebpedbh NMpUMeECIMH
JpYrUX rasos). BelYMCIMTE CPEIHION MOJSIDHYIO MacCy BO3IyXa.
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§ 21. CsoiictBa napos. Baaxmuocts

21.1. Ilap, HaXOSILLMIACSA B LMJIMHAPE MO NOPIIHEM, MEIVIEHHO CXKHU-
MaloT PY MOCTOSAHHOM TeMIepaType 10 MoJHOro cxxuxeHus. Hapucyire
rpaduK 3TOro mpouecca B KoopauHatax p, V.

21.2. CpaBHWTE NOBENEHUE MOJIEKYJI NIPU CXATHM MASATBHOTO rasa U
HACBILIEHHOTO fapa.

21.3. B uvnuHape nox nopuiHeM Haxoautesa m = 3,0 r BoAsiHOTo rapa
npu temrepatype = 30 °C. ['a3 uzorepMudeckn cxxumaior. [Ipu kaKom
o6beMe BhHIMageT poca?

21.4. B 6annone BMecTUMOCTBIO V' = 50 n Haxogurcs m = 0,30 r BOmsI-
Horo napa npu remneparype ¢ = 17 °C. Kak caenatb nap HacbleHHbIM?

21.5. Tpybxa, oiMH KOHell KOTOpOU 3anasiH, HaroJaHeHa BOJOI U OT-
KPBITBIM KOHLIOM OMYILEHA B CTaKaH ¢ BOAo#. Boja u B cTakaHe, v B TpyO-
Ke nocTeneHHo Harpepaetcss 1o 100 °C. Uto npu 3TOM NPOUCXOAUT B
Tpyoke?

21.6. Onpexpenvre MIOTHOCTb HACBILLIEHHOIO I1apa BOIBI MPU TeMIie-
patype = 100 °C.

21.7. OnpenenuTte, BO CKOJABKO pa3 IMJIOTHOCTb Boabl npu ¢ = 20 °C
00J1bIlle TUIOTHOCTH HACBILIEHHOTO TIapa.

21.8. B uunuHape MOJ MOPILIHEM HAXOMSITCS BOAA Maccoit m = 35 mMr
¥ nap Maccoil my = 25 mr npu temnepatype ¢t = 27 °C. [lap uzorepmuue-
cKkM pacimpsietcs. OnpenenuTe, NP KakoM o0beMe BOAAa B LIMJIMHADE
MOJHOCTBIO HCMIAPUTCH.

21.9. B uMauHApE oA [OPIIHEM HaXOAMTCH BOASIHOM Nap Npu TeMile-
parype t = 100 °C u maBnenuu p, =40 xIla. Onpenenure, Kakum 6yner
JaBlieHUE Napa B IWIHHIPE, €CIH 00bEM €0 U30TEPMHUYECKH YMEHBIIUTD
B n=15,0 paza.

21.10. B coBepuieHHO MyCTO# cocyl BMECTUMOCTBIO V= 0,50 i1 BBOISAT
MOCTENIEHHO BOJSIHOI Map NpM KOMHATHOM Temmepatype t= 20 °C.
CKONBKO Ha/10 BBECTH BOMSIHOTO M1apa, YTOOBI IaBIeHUE €T0 Ha CTEHKH CO-
cyna crano pasHbiM p = 100 kIla?

21.11. B 6apoMeTpudeckyio TpyGKY HAIMBAIOT MO KarelbKe BOLY A0
TeX MOp, I0Ka NPOUCXOAUT ee ucrapeHune. Ornpeaeyure, Ha CKOJIbKO CHU-
3UTCA TPH 3TOM YpPOBEHb PTYTH B TPyOKe, €C/IM TeMneparypa Bosjyxa
t=21°C.

21.12. B zanasivHoii U-o6pa3Hoit Tpy6ke HaxoanTest Boga. Kak ys-
HAaTb, BO3AYX MJIM TOJILKO HACHILIEHHBIH 1ap MPUCYTCTBYET HAl BOAOH B
TpybKe?

21.13. Kamepy BMecTMMOCTbIO V= 10 J1 HATIOMHUAHN CYXUM BO3LYXOM
MPH HOPMAJIbHBIX YCIOBHSX M, 3aKPBIB [0C€ BBEACHUS m = 2,0 T BoJbl,
Harpeau ao f= 100 °C. Onpenenute naBjieHHe B KaMepe.
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21.14. B Gannone sMecTUMOCTBIO V' = 10 j1 HAXOQUTCS CYXOii BO3IyX
nipu Temnepatype ¢, = 10 °C u gaBnennu p; = 0,10 MI1a. Onpenennre, Ka-
KWM OyzeT daBieHue B 6aJIIOHE, ECITU B HETO BBeCTH BOAY Maccoit m = 10T
W HarpeTh IO TemrepaTypsl # = 100 °C.

21.15. B 3akpeiITOM € O0OOMX KOHIIOB IMIMHIPE BMECTUMOCTBIO
V= 2.0 71 cBOOOIHO XONMT HEBECOMBIH TOHKUIf nopiieHb. B npoctpaHcT-
BO I0J, NOPLIHEM BBOISAT m; = 90 Mr Boxbl, Hag nopiHeM m, = 0,16 r Ku-
ciaopona. OnpeneanTe NOJNOXKEHNE HOPLIHS B IWIMHAPE NIPU TEMITEpAType
t=100 °C.

21.16. Bo3ayx uMeet Temneparypy 4 = 38 °C u abCONIOTHYIO BIaX-
HocThb P, = 25 r/M>. Onpenenute, Kakoit OyleT abCOMOTHAS BIaXHOCT,
ecIM TeMriepatrypa MmoHu3MTcs ao 6, = 10 °C.

21.17. OnpenenuTe, 4eMy paBHA OTHOCHTEJIbHASI BJIAXXHOCTb BO31yXa,
3anonHsomero 6amioH BMectuMocTbio V=700 1 npm Ttemmneparype
t= 24 °C, ecii A0 NMOJHOTO HACHIILIEHUS MAapa MOHALO0UIOCH UCIIapUTD
BoiLy Maccoit m =6,2 T.

21.18. Bosayx npu Temmneparype 4 = 20 °C uMeeT OTHOCUTENBHYIO
BraxHoctb @ = 70 %. Onpenenute, KaKoe KOJUYECTBO BOOSHOTO Tapa
cKoHAeHcupyeTcs U3 V= 10 M® Bo31yxa, €CJI1 €ro TeMriepaTypa oHN3UT-
¢ g0 H=10°C.

21.19. B cocyne BMecTuMocThI0 ¥'= 100 1 mpu Temneparype ¢ = 29 °C
HAXOANTCS BO3AYX C OTHOCHTEILHOM BIaXHOCTBIO ¢ = 8,3 %. Onpenenu-
Te, KaKoil OyaeT OTHOCHUTENbHAS BJIAXHOCTb, ECIA B COCYI BBECTH BOLY
Maccoit m =15 wMr.

21.20. B BepTUKaJIbBHOM HWJIMHAPE I10A HEBECOMBIM IMOPIIHEM ILIO-
waneio S=10 cm® HaxomMTcsl BAAXHBIA BO3NyX NpM TeMIeparype
t = 100 °C. PaccTosHue OT nopiitHst A0 1Ha uuauHapa H = 40 cum. Tlocne
TOrO KakK Ha MopileHb MOJOXWIH Tpy3 Maccolt m = 4,0 Kr, IpOU30LLIIO
M30TEPMMUUECKOE CXKAaTHUE BAAKHOTO BO3IYyXa M Ha BHYTPEHHHX CTEHKaX
UMJIMHAPA NOSBUJIUCH KamenbKy Boabl. [TopiieHb NpY 3TOM OIMYCTUWICA Ha
h = 10 cM. ATMocdepHoe naBieHue HopMalibHoe. ONpeneauTe UCXOIHYIO
BJIAXKHOCTb BO3/yXa.

21.21. Tlpn Kakux YCJIOBHUSIX MOXET YMEHBIIUTHCA OTHOCUTENIbHAA
BIaXHOCTb, HECMOTPS HA yBeJIuueHHe aOCOJIOTHOH?

21.22. B uunuHape noJ NOpUIHEM HAXOOUTCS BO3IYX C OTHOCUTENb-
HOI BIAXHOCTHIO @) = 60 % npu temneparype f, = 20 °C. Onpenenure,
KaKoil 6yZieT OTHOCUTENBHAS BJIAXKHOCTD, €CJIU TEMITEPATYPY ITOBLICUTH 40
1 =100 °C, a 06beM YMEHBUIUTE B # = 4 pa3a. ATMOc(hepHOE AaBieHUe
HOpPMAJTbHOE,

21.23. Onpenennre abCONIOTHYIO BIAXHOCTh BO3yXa, ECJI B KOMHATe
teMrepatypa 7= 18 °C, a OTHOCHMTEJIbHASA BJIAXHOCTb @ = 60 %.

96



21.24. B xoMHare Tpu TeMmnepartype f; = 25 °C OTHOCUTENbHAs BJIAX-
HOCTb @) = 12%. OnpesiennTe, Kakoil CTAHET OTHOCUTENBHAS BIAXKHOCTD,
€C/M TeMIlepaTypa B KOMHATe TMOCTEMEHHO TIOHU3MTCA 10 4 = 14 °C.

21.25. OTHOCHTENBHAS BIAXHOCTb BO3AyXa B KOMHaTe ¢ = 64 %, a
Temrepatypa = 21 °C. Onpesennre, Ha CKOJILKO rpagycoB A0MKHA MOHH-
3MTbCS TEMIIEPATYPa BO3AyXa Ha YANULE, YTOOLI OKOHHbBIE CTEKI1a B KOMHA-
T€ 3aMOTeNH.

21.26. OTHOCUTENbHAS BIAXHOCTH BO3AyXa BEYEPOM NpH TEMIepATy-
pe = 14°C ¢, = 80 %. Houybto Temneparypa nonusmniach 10 » = 6 °C u
BbITIaa poca. OnpesiennTe, KaKoe KOJTMYECTBO BOMSHOIO Mapa CKOHICH-
CHpOBANOCh U3 BO3ayXa obbemom V=10 m>.

21.27. Onpepenute, KaKOM OYIET OTHOCHTEIbHAS BAAKHOCTb BO3/yxa
B KBapTHPE, €CJIM OTKPHITH ABEPH MEXAY CMEXHBIMU KOMHATAMHM TUIOLLA-
Al S; = 15M2 1 S, = 10 M?, OTHOCHTEIbHBIE BAAXKHOCTY B KOTOPBIX COOT-
BETCTBEHHO @ =60 % u ¢, =50 %. TemmnepaTypa OnMHAKOBA.

,HOIIOJIHHTCJIBHHG 3ajauu

VIL.1. B ToHKo#t AnvHHOM Tpy6Ke wivHol H = 114 cM, 3anagHHOI ¢
OIHOro KOHLA, a C APYToro rjIOTHO 3aKPhITON NPOOKOM, HAXONMTCS a30T
TIpY 1aBNIE€HUU, COCTABISAIOWEM n = 2/3 atMochepHoro. Tpy6Ky 3aKpbi-
TBIM KOHUOM BEPTUKAJIbHO MOrPY3Wiv B COCYN C PTYTHIO Ha FIyGUMHY
h = 38 cM. OnpenenuTe pa3HOCTb YPOBHEN PTYTH B TPYOKe U cocyie, Mmo-
CJI€ TOTO KaK BBIHYJIM MPOOKY. ATMOC(HEPHOE NaBIeHNE HOPMATBHOE.

VI.2. Isa cocyna OAMHAKOBOW BMECTMMOCTH COEIMHEHDI JJIMHHOH
TOHKO#H TpyOKo#. OnpenennTe, Kakast 4acThb ra3a nepeiaer U3 OXHOTIO CO-
CyAa B IPYTOH, eCIv TeMNepatypy ONHOIO NOAAEPXKMBATL MOCTOSIHHOI, a
BTOpOTO YBeJIMYUTb B # = 1,5 paza. Bo cKo/bKO pa3 U3MEHUTCS IaBieHue B
cocynax?

VL.3. Ha puc. 149 n3obpaxeH 3aMKHYTbIA LMK [TpeacrasbTe 31OT
UMK B KoopauHatax V, Twu p, T.

b
p
2 3 2p,

Py

Puc. 149 Puc. 150
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V1.4. Ha puc. 150 nzobpaxeH 3aMKHYTbII LAKJI, IPOBOAMMBIN € nie-
anbHbIM razoM. Obbem raza nocrosineH. Hailaure To4YKH, rae Macca rasa:
1) MakcuMaibHa M 2) MHHUMaJIbHA.

VI1.5. OauH MOJIb MAECATbHOTO ra3a nepepoasiT U3 COCTOSIHUS I B CO-
crosiue 2 (puc. 151). Onpeaennte MaKCUMATBLHYIO TEMIIEPATYpPy, KOTO-
pyilo umen ras, ecau py =750 rlla, V=20 n.

VI.6. Tpyoky winHo# / = 60 cM, 3alasiHHYIO C OAHOTO KOHIIA, OTKPbI-
THIM KOHIIOM BEPTUKATBLHO MOrPYXAIoT B pTyTh. OnpeienuTe, IpH KakoH
mIyGuHe NorpyxeHus B Tpyoke Bbinazet poca. Temmeparypa B TpyOke He
MeHsieTcs. ATMocdepHoe AaBlieHue HOpMaibHOe. BIaXHOCTh BO3ayXa

¢ =80 %.

IFnmasa VII
TEINIOTA 1 PABOTA

§ 22. Viamenenue BHYTPEHHeil 3HepPruM MyTeM TemiooOMeHa

22.1. Y Kakoro M3 TeJ TeIUIOEMKOCTh 60bllie: KyCcKa CBUHLIA MAcCOi
m.= 1,0 xr win Kycka xeje3a Maccoil my = 500 r?

22.2. Kycky xene3a, CBUHLA ¥ JTIOMUHUS UMEIOT OAMHAKOBBIH 00b-
eM. Y KOTOporo U3 Hux: 1) HauGoIbIIAs TEMTOEMKOCTD; 2) HAUMEHBILAs
TEINI0EMKOCTh?

22.3. Ha rpacuke (puc. 152) noxasaHsl 3aBUCUMOCTH TEMIIEPATYPHI
JBYX T&J OT KOJHYECTBA TEIIOThI, COOOLUEHHOM UM. Y KaKoro U3 TeJ Ten-
JIOEMKOCTh Gonblie?

22.4. Ilo rpadukaM 3aBUCMMOCTH TEMIIEPATYPHI T OT COOOILEHHOM
UM TeruoThl (puc. 152) onpenenute: 1) y KaKoro U3 Tes ylaejlbHas TeIo-
eMKOCTb GOJIblLIE, ECJIM UX MACChl PABHBI; 2) Y KAKOTo U3 TeJi 0Ibille Mac-
ca, ecllM MX YielbHblEe TETUIOEMKOCTU PaBHbI?

22.5. ChopMmynupyiite HEOOXOOUMOE YCI0BHE TEPMOIUHAMHYECKOTO
paBHOBECHsl CHCTEMBI M3 ABYX Ten ¢ Temneparypamu T u Th.

22.6. Fopsyast BoJa HAJIMTA B ATIOMUHHEBYIO KPYXKY, Macca KOTOPO#
paBHa Macce HalnuTOM Bobl. Ha ofMHAKOBOE JIM YHCIIO rPaayCcoB OXJIanu-
Jlacbh BOJA M Harpenach Kpyxka? Ha To e YHCIO rpanycoB OXNagMTCs
BOJIA, €CJIU €€ BbUIMTD B XEJIE3HYIO KPYXKY TaKoit xe Macchl? [Totepsamu
TEIIOTbl B OKpYXalolilee MPOCTPAHCTBO MpPEHEOPEYbD.

22.7. Harperoe MeTaTMYeCKOE TEJIO OTYCTHIIN B COCY C XXUAKOCTDIO.
I'padpux 3aBUCHMOCTH TeMIEPATYPLI TeNa U COCYAA C XUAKOCTHIO OT Bpe-
MeHH MmokasaH Ha puc. 153. Onpenenute, BO CKOJIBKO pa3 OTIAHYAIOTCA Te-
[I0EMKOCTY METALIMYECKOro Teja W COCYNa € XUIKOCTBIO.
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Puc. 152 Puc. 153

22.8. J1Ba OIMHAKOBLIX COCYNa, COAEPXKAlUUE PABHOE YUCIO MOJEKYII
a30Ta, COeIMHEHDbI KpaHOM. B nepBoM cocyne cpeaHsis KBaxpaTiyHasi CKO-
pocTh MonieKys paBHa v; = 400 M/c, a Bo BTopoM v, = 500 m/c. Onpenenu-
Te, Kakasg YCTAaHOBUTCS CKODOCTb, €CJI OTKPBITh KpaH.

22.9. Yrobel oxnaguth V) = 2,0 1 Bomwl, B3gTOM npu 1, = 80 °C, no
;= 60°C, B Hee OOABISIOT XONOAHYIO BOAY IpH 1, = 10 °C. CKOJIBKO XO-
JIONHON BoOIbI TpebyeTcss NOOABUTL?

22.10. ins mpUroToBeHUst BAHHbI HEOOXOAUMO CMELIATh XOAOIHYIO
Boay npu ;= 11°C c ropstueii ipu £, = 66 °C. CKOIBLKO TO# U IPYroit BOAbI
HeobX0aMMO B3sITh 1S monydeHust V= 1101 Bogsl mpu ;3 = 36 °C?

22.11. B crexnnaHHBII cTakaH Maccoit m; = 0,12 Kr npu Temneparype
i = 15°C nanwm m; = 0,20 kr Boasl pu 4, = 100 °C. Kakas Temneparypa
BOIbl YCTAHOBWJIACH B CTakaHe?

22.12. B cTexsiAHHbIH cTakaH Maccoi m; = 100 r HanuTo my, = 200 T
BOAbl. TemIneparypa BoAsl U cTakaHa f, = 75 °C. Ha cKONBKO HOHU3KTCS
TeMIIepaTypa BOIAbl NPY ONYCKAHUMW B HEE CEPEeOPSIHON JIOXKKHU Maccoii
my=380 r npu H=15°C?

22.13. B KaKOM OTHOILEHUH JOJDKHBI ObITh B3AThI MACChI 1) U M) ABYX
KUAKOCTEH € yAEAbHBIMU TEIUIOEMKOCTSIMU €| M ¢, HAYaJIBHBIMU TEMIIE~
parypamu T u 75 (T > T5), uToGbI 0611Iast TEMIIEpATYPa N10CJIE UX CMelIe-
HUs nojyyunach paBHoil Ty? TennoeMKOCThb COCyna, B KOTOPOM HAXOAST-
€ XXKMIKOCTH, HE YYUTHIBATS.

22.14. B xanopumetp Maccoi m, = 75 r ipu Temneparype T, = 278 K
HAJIUIIV XKUIKOCTb MAcCOM my = 321, Temnepatypoit Ty, = 293 K. Korna B
KaJlopuMeTpe ycraHoBWIach Temnieparypa T = 288 K, B Hero onyctunu
MEJHYI0 rupio Maccoit m,, = 400 r, remniepatypoit T,, = 281 K. IMocae st1o-
ro Temneparypa B kajopumerpe crana 7, = 285 K. Onpenenure yaenbHpie
TETUIOEMKOCTH MaTepuajla KaJIOpUMETPa U XUIKOCTH. TermioobMeHoM ¢
OKpyxXarwuleil cpenoil npeHedpeys.
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22.15. Jlsay m = 1,0 Kr, B3gTOMYy 1ipu Temneparype t = —50 °C, coob-
uiy Q = 520 kx rennoThl. [TocTpolite rpacdmk 3aBUCHMOCTH TEMITEPA-
TYPbI OT BpeMEHH NOCTYTIEHUs TeMIOTbl. CKOPOCTb MOCTYILIEH S TEMIO-
Tbl MOCTOSIHHAS.

22.16. B cocya ¢ Bonoii ¢ ob1iieit TeroeMkoctoio C = 1,5 kIx/K npu
temnepatype # = 20 °C nomecTunn m =56 T nbaa npv TeMmieparype
, = —8 °C. Onpenenute, Kakasi yCTAHOBUTCS TeMIlepaTypa.

22.17. B cocya ¢ Bogoit ¢ obuieii tertoeMkocteio C = 1,7 k[Lx/K npu
t; = 20°C nomectuniu my = 100 r 1baa npu » = —8 °C. Onpeaenure, Kakas
TeMIlepaTypa YCTAHOBHUTCS B COCYIE.

22.18. B MeanbIii kKanopuMeTp maccoit m; = 100 r, conepxauiunii Bony
Maccoit m; = 50 r npu Temneparype #; = 5 °C, onycTHAH Jed NpU TeMre-
parype , = —30 °C. Macca abaa m; = 300 r. OnpeaeaunTte, Kakasi TeMnepa-
TYpa YCTAHOBUTCSA B KalOpUMETpE.

22.19. CmMecs, cocTosiyio U3 m; = 5,0 Kr ibaa ¥ m, = 15 KT BOJIbE IpU
obueit remneparype ¢t = 0 °C, HyxHo HarpeTs 10 4, = 80 °C ¢ nmomoubio
BoasiHoro napa npu £, = 100 °C. Onpeaeaure HEOGXOAUMYIO MacCy mapa.

22.20. bricTpo OTKauMBast BO3AyX U3 COCyIa, B KOTOPOM HaXOMUTCSI
HeGoJIbIoe KonudecTBo Boabl npu 0 °C, MOXHO TNpeBpaTUTh BONLY B
nen. Kakast yacTh nepBOHA4YaJILHOIO KOJIMYECTBA BOALI MOXET ObITE 00pa-
weHa B aen rpu 0 °C? [1puHATD yAETbHYIO TETUIOTY Napoo0pa3oBaHus U
0°C r=2,3 MIx/xkr.

22.21. OnpeaenuTe 3HEPryio, WAYLLYIO Ha pa3pbiB CBA3€i MeEXIy MO-
JIEKYJIAMH KHUITSIILEH BoAbI Maccoi m = 10 KT npu ee npeBpallieHUH B ap.

22.22. B 6amioH BMecTUMOCTbIO V= 30 11, B KOTOpOM npu arMocdep-
HOM [aBJieHUMKH HaxoauTcsa m; =4,0 r reaus, nonajga JbIUHKA Maccol
m; = 1,0 r, uMelollas teMriepatypy % = 0 °C. Onpenenure, KakuM 6yaeT
JIaBJIEH M€ Teaus, KOrna TbAMHKA pacTaeT. CTeHKH 6A/JIOHA He IPOBOJST U
He TMOIJOLAIOT TEeIIo.

22.23. B 6ajutoHe HarpesaloT v = 2,5 MOJIb 0HOATOMHOTO HJE€ATBHO-
rorasza Ha At = 30 °C. Onpenenute, Kakoe KOJHYECTBO TEIIOTHI 1OTpe6o-
BAJIOCb HA HArpes, ecnu TeroeMkocth bayoHa C= 15 Ox/K.

22.24. ITpn n3006apHOM HarpeBaHWM OAHOATOMHOTO UAEaJIbHOTO raza
6bL10 3aTpayeHo KonuuecTBo Termnothl Q = 3,0 kAx. Onpenenute, Kakoe
KOJTUYECTBO TEMJIOTHI MPUILIOCH 6bl 3aTPaTUThb, YTOObLI HAIPETh 3TOT ra3
HU30XOPHO.

22.25. B  uuMiaMHIpe TOA HEBECOMbIM TMOPUIHEM  HAXOAUTCH
v = 2,0 MoJib HeoHa npu Temneparype f; = 23 °C. Onpenenure, Kakoi
CTAaHET ero TemIieparypa, €Cid ra3dy cOOOLINTb KOJUYECTBO TEIJIOTHI

0= 3,2 xlIx. Kak U3MeHUTCS] BHYTPEHHSSI 3HEPTUs eAMHULL 00beMa
aToro rasa?
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22.26. B 6annoHe BMecTUMOCThIO V' = 20 J1 HAXOAWUTCSt reNnii py HOP-
MajibHOM naBieHWuu. QnpeaenuTe, KAKMM CTAHET JaBieHue, ecily rasy co-
obuluTh KommyecTBo temioThl 0 =0,12 xx.

22.27. Ha cmupToBKe HarpeBany soay maccoii m; = 100ror s = 16 °C
0 f=71°C. [1pu 3TOM GBI CONXCKEH CTUPT Maccou m, = 10 r. Haitaure
KIIO ycraHoBKH.

22.28. [lnst HarpeBaHust BOAbl oObeMoM V=20 i1, Haxoaduleicd B
aNIOMUHHUEBON KacTpione Maccoit m; =400, ot £, = 15°C o b, =75 °C
Obl1 U3pacxon0BaH ras Maccoit m; = 30r. Onpenenure KI1J1 razosoi rmiu-
Thbl, CUUTAst TEMJIOTY, U3PACXONOBAHHYIO Ha HArpeBAHWE COCYAa, HOJE3-
HO. Kak U3MEHUTCS pe3yJ/IbTaT, €CM [10JIE3HOM CYMTATD TOIBLKO TETUIOTY,
M3PACXOJIOBAHHYIO HA HArpeBaHUe BObI?

22.29. B yaifHUK CO CBUCTKOM HaJIMJIM BOLY Maccoit my; = 1,0 kr u no-
CTaBWIM Ha 3/EKTPUYECKYIO TUIMTKY MOLIHOCTBIO N =900 Br. Yepes
Ty = 7,0 MUH pazaancs cBucToK. Onpeaennre, CKOJbKO BObl OCTAHETCS B
YaiHUKE 110cNe KUNEHUs B TeyeHue T, = 2,0 muH. Kakos KIT mantku?
HavanbHas temneparypa Bousl ¢ = 20 °C.

22.30. Onpesenute, KaKoe KOJMYECTBO TEMIOTHI HAAO COOOLUT Ke-
JIE3HOM BaJIKe TIOLIabIo ceyeHUs S = 20 cM2, yTOGBI OHA YAAUHUIACH Ha
Al=6,0 MM,

22.31. OnpenennTte, KAKOE KOJUYECTBO TEMIOTHI COOBLIMIN MEAHOMY
Hiapy, eciu ero oonem ysenuumaca Ha AV=10 cm’.

22.32. [Ipe MeaHble MJIACTUHKH OJMHAKOBOM TUJIOLUAAM, TOMLIMHOMN
hy = 4,0 MM 1 hy = 6,0 MM, nMeiolLe TeMnepatypsl £ = 20 °C u 1, = 200 °C,
CJIOXHJIM BMECTE TaK, YTO 00pa30BaNach OlHA MmAacTHHKa. Onpenenure ee
TOJILLIMHY, ECJIM TETUI00OMEHA C OKPYXaloILe i Cpenoi He IMPOUCXOAMT.

§ 23. H3meHenne BHYTpeHHeil dHepruu B Hpoiecce
cOBepuleHHs] PaboThI

23.1. ABToMOGHIb Maccoit m = 1,0 T, ABUraBLUMICSA CO CKOPOCTHIO
v = 36 KM/4, pe3KO 3aTOPMO3U.I Neped cBeTodopoM. OnpeneanTe, Kakoe
KOJTMYECTBO TENNAOTHI BBIACIUIIOCH NMPH TOPMOXEHHH.

23.2. Onpenenute, Kakyl HaI0 COBEPIUINTL PabOTy, YTOGHI pacmia-
BUTb TPEHUEM JIPYT O Ipyra iBa KYCKa Jibaa Maccor m = 5,0 r, Temnepary-
poit ¢=0°C.

23.3. C onuMHaKoBOM BBICOTHI Ha KadebHBI MO NadaloT TpU LapuKa
PaBHOM MacChl: OMH LIAPHK — MEAHBIN, APYrOil — CTANbHOM, TPETUI —
xene3untid. 1) Kakoi u3 Hux Harpeetcs 10 6onee BbICOKOIA TeMrieparypor?
2) Kakoi U3 IByX 1IAPUKOB, XeJEe3HbIH WU CTATBHOM, Harpeercst ObiCT-
pee?
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23.4. CpuHLIOBas MyJid, JeTeBilas co ckopoctbio vy = 500 M/c, npo-
6una creHky. Onpenenure, Ha CKOJILKO IpalycoB Harpenach mylis, eCau
Trociie CTEHKM ee CKOpPOCTh CHU3WIIACH 10 v, = 400 M/c. CuuTaTh, YTO Ha
HarpeBaHme Mynu nouuto n =50 % BblIENMBLIEHCS TEMIOTHI.

23.5. Ha CKOIBLKO rpalycoB HarpeBaeTCsl Bofa y OCHOBaHUs BOAOMAAa
BbicoToii # = 10 M? CuMTaTh, YTO HA HarpeBaHue Boabl MIET n = 50 % Me-
XaHUYECKOM JHEPrHUu.

23.6. XKeie3HOOOPOXHbBINA COCTAB, UAYIIMHA CO CKOPOCTBIO v = 36 KM/,
pe3Ko 3aTopMo3uil. OTIpesieIuTe, Ha CKOJIbKO IPafycoB MOAHSIIACH TEMIie-
paTypa NepeBO3UMBIX XUIKOCTEN B LIMCTEPHAX: KEPOCHHA, BOZIBI, CIIMPTA,
CEpHOM KWCJIOTHI.

23.7. B onbiTe PyMdopaa nipy cBepjeHUM MyLIEYHOTo CTBOJIA, KOTO-
poe NPOBOIUIIM ¢ TOMOLUBIO JIOWIAAEH, YCNETH BCKUIISITUTD B KOTJIE, NO-
CTaBJIEHHOM Ha CTBOJI, Boay oobeMoM V = 10 1. MUHUMaIbHAsA TeMITepa-
Typa Boabl 6bl1a = 20 °C, 3a T = 6,0 MuH Boaa maccoit m = 200 r o6paru-
nack B nap. Kakas passuiack MOILHOCTb NP CBepsieHUH, eciv 1 = 80 %
BCeil BbIICJIEHHOMN IIPY 3TOM TEILIOTHI MOILJIO HA HArPEeBaHUE BOJBL U 06-
paiieHue ee B map?

23.8. Ompenenure, ¢ Kakoi CKOPOCTBIO HOJDKHA JIETETh CBHHIIOBAs
MyJIs1, 4TOOBI PY yAApe O TIPENSTCTBUE OHA pacniaBuiack. IlepBoHavannb-
Hag TeMIepatypa ee paBHa f = 27 °C. CuuTath, 4TO BCS BbIIECTUBLIAACS TE-
[J10Ta COOOIIAEeTCS MyJe.

23.9. C Kakoit BbICOTHI JOJIXKEH YIAacTh MoJoT Maccoit M = 1,0 T Ha
MeIHYI0O OONBAHKY Maccoi m = 25 r, yTOObl OHA TIOJHOCTLIO paciiaBu-
nack? CuuTtars, 4To O0oNBaHKe nepeaaetcs # = 50 % BulIeNUBILENCS Tell-
notel. HauanbHasi TemnepaTtypa Meau ¢ = 23 °C.

23.10. Tlyas npoOUBaeT ALUK, CTOSLIUIA HA TOPU3OHTAILHOM IJIOC-
KocTH. Macca nynu m = 10 r, siuuka M = 500 r, myns NOANETAET K ALMKY
CO CKOpOCTHIO vy = 1,0 KM/C, a BbIIETAET M3 HETO CO CKOPOCTHIO v, = vy/4.
OnpenennTe KOJNYECTBO TETUIOTHI, BhIAEIUBLIEECS TPU ABUXEHWH ITYJIN B
suuke. HauanbHylo ¥ KOHEYHYIO CKOPOCTH NYJIU CYUTATh TOPU3OHTAb-
HbIMH.

23.11. Ceunuosag nyas Maccoit m = 10 1, neTsiLuas ropu3OHTAIBHO
co ckopocTbio v = 100 M/c, momnaaaeTr B AePeBAHHBIA OpYCOK Maccoi
M = 1,0 xr, nogBeLIEHHbII Ha JUIMHHOM HUTU. ONpenennTe, Ha CKOJIbKO
rPafycoB Harpenach nyns, ecnv n = 70 % BbIAEIEHHOI NPU yaape TeIIo-
THl IIOULIO HA ee HarpeBaHUE.

23.12. ITnacTIMHOBSEA 111ap 6pocaloT rOpU30HTaIbHO CO CKOPOCTBIO
vy = 10 M/C o HampaBleHUIO K BEPTUKAJILHOU CTEHKE, PACTIONIOXKEHHOM
Ha paccrossHud [ = 6,0 M ot ToukH Gpocanus. LLlap npuinnaer K cTeHke.
CuuTast, yto n = 75 % KMHETHUECKOM 3HEPTUM LApa IMOILJIO Ha €ro Harpe-
BaHUE, HalimuTe NpupalleHue TEMIEPATYPHI.
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23.13. Yenosek, cTOsLIMIT HA HEMOIBHXKHOM TeexKe, 6pocaeT ropm-
30HTAIbHO KAMEHb Maccoi m = 3,0 Kr co ckopocTtbio v; = 1,0 M/c. Tenex-
Kd HaXOAMTCA Ha rOPU3OHTAJIbHOM MOBEPXHOCTH, MAcca YeaoBeka U Te-
Jexku M =100 kr. Yepes ¢ = 2,0 ¢ mocne MoMeHTa GPOCAHMsT CKOPOCTb
TEJIEXKKH OKasanach paBHo# v, = 0,01 m/c. OnpenennTe, Kakoe Kojgn4ecT-
BO TEIIOThl BBIAENMIOCE 32 3TO BpeMs.

23.14. CsricoThl A ynanu 1Ba Tella OMMHAKOBOM MacChl. Yiap nepBoro
OBbLT abCOMOTHO HEYNIPYTHM, & BTOPOE TEJIO MOC/E yaapa OTCKOYMA0 Ha
Bhicoty 4 = 0,2 H. Onpeenute, MIpU KAKOM yAape U BO CKOJILKO Pa3 Bblie-
JWIOCH GONbLIEe KOMUYECTBO TEIUIOTHI.

23.15. AmMOMMHMEBBIA LIAPUK MANAET B BOJAE C MOCTOSIHHON CKOPO-
cTbio v = 2,7 cM/c. Onpenennte, Ha CKOJLKO NOBBICHTCA €ro TeMIepaTypa
3a Bpems ¢ = 10 ¢, ecnu n =65 % Bceil BoIIEIEHHON TEIUIOTH NOIIO Ha
HarpeBaHHe.

23.16. Onpenenute, Kakasi Macca flopoXa CropaeT IIpU BBICTPeNe U3 Ka-
pabuHa. Macca nym m = 10 r, CKOpOCTb NpU BbUIETE U3 Ayna v= 700 Mm/c.
KITA xapabuna n = 30 %.

23.17. Haiinure pacxon 6eH3MHa aBTOMOGMIs Ha s = 1,0 KM ITyTH npy
CKopocTH v = 60 kM/4. MounocTb MoTopa N = 17 kBt, KIT[ 1 = 30 %.

23.18. ABTOMOGMIB pacxomyeT 6eH3MH Maccoit m = 5,67 Kr Ha s = 50 KM
nyTd. OnpeeinTe MOLIHOCTb, Pa3BUBAEMYIO IBUTATENIEM, €CITH CKOPOCTD
apuxennst v=90 km/u u KIIJ nBurarens n =22 %.

23.19. Onpenenute, Ha CKOAbKO YBEJMYMTCS pacxol GEH3WHA Ha
s = 1,0 XM ImyTV Ipu ABUKEHUU aBTOMOGUJIst Maccoit M = 1,0 T no gopore
¢ nofbeMoM 4 = 3,0 M na /=100 M yTH MO CPABHEHHIO C TOPU3OHTAb-
HbIM yyacTkoM foporu. KITJ asuratesns n = 30 %. CxopocTth Ha Bcex yya-
CTKax JOpOrHM MOCTOsIHHA.

23.20. ABTOMOGMIIb Pa3BMBAET CKOPOCTb v, = 72 KM/4, PACXORYS TIpK
9TOM GeH3uH Maccoit m; = 80 r Ha s = 1,0 kM. OnpenenuTte, Kakoe KOJIH-
4ecTBO GeH3KMHa OH GyaeT pacxonoBaTh MPH CKOPOCTH 1, = 90 kM/u. Ka-
KYIO MOLIHOCTb OH NPM 3TOM pa3oBbeT? Cuila CONPOTHBIEHHSI NPONOp-
nuoHaneHa ckopoctd. KILJ nsurarens n =28 %.

§ 24. TlpumeHeHHe NePBOTrO HAYAMA TEPMOIMHAMMKM K ra3aM

24.1. MoxeT /i ra3 0GMeHUBAThCSA SHEPTUEN C OKPYXAIOLLE cpeaoit,
HE U3MEHsIs cBoero obomema?

24.2. Kakoe KOTMYECTBO TETUIOTE HEOGXOANMO COOBLLIMTE /TSt HArpe-
BaHusa Ha AT =20 K resmus Maccoii m = 40 r, conepxailerocs B 6auione?
Yemy paBHa yaeibHas TeIUTOEMKOCTh raza?
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P 24.3. HeoH, HaxoaMBIIUICS NPU HOpMab-
HBIX YCJIOBUSIX B 3aKpbITOM COCyIe BMeCTHMO-
ctoio V=201, oxnanunu HaAT = 91 K. Haiiau-
Te UBMEHEHHWE BHYTPEHHEI SHEpruu raza u Ko-
JIUYECTBO OTAAHHOH WM TETIOTHI.

24.4. B cocyxe BMecTHMOCTbIO V' =20 j1 Ha-
XOAMUTCS KPUIITOH noa nasieHuem p; = 1,0 MIla.
CTeHKM cocyla MOTyT BbIAEPXKATh JaBACHUE 10

Puc. 154 P =12,0 MIMa. Onpenennre, Kakoe MakCuMalib-
HOE KOJMYECTBO TEIUIOTH MOXHO COOOLMUTH
rasy.

24.5. bayiod BMecTUMOCTBIO V= 50 1 COnEep>XXUT aproH mipy TeMepa-
type 77 = 290 K non aasnenuem p, = 500 kIla. K rasy nogsoast konnye-
cTBo TernoThl Q = 5,0 k. Onpenenure TeMepaTypy 4 JaBleHUE raza
Nocjie HarpeBaHMsl.

24.6. OnvH MOJIb OAHOATOMHOTO ra3a HarpeBaeTcs NPH NOCTOSHHOM
oobeme 1o temneparypsl 7= 870 K. Onpenennre, Kakoe KOJINYECTBO Tel -
JIOTBl €My COOOLIWJIM, €CIM JaBjieHWe yBeauuunoch B # = 3,0 pasa.

24.7. Han renuem maccoyt m = 8,0 r, HAXOAMBLIEMCS NPYU TEMIIEPATY -
pe += 18 °C, nmpoBenu ABa mpouecca. B pesyibTaTe 1€pBOTO, ypaBHEHHE
Kotoporo V/T = const, TemnepaTypa ysesnuuaach B # = 1,2 pasa. [Tocne
BTOPOTO JaBJcHUE U 0ObEM YMEHbLIWIUCH B # = 1,2 pa3a. Ompenenure,
Kakoe MUHUMAIbHOE KOJWYECTBO TEINOTH HARO COOOLIMTD a3y, YToObI
BEPHYTh €r0 B NEPBOHAYATIBHOE COCTOSIHUE.

24.8. MoxHO M nepefaTh HEKOTOPOE KOAUYECTBO TEIUIOTHI Ta3y, He
BbI3bIBASI TUM TNOBBILEHUST TeMTieparypbi?

24.9. Tlpy U30TEPMUYECKOM PaCIIMPEHUH KUCIOPOAOM Oblla COBEP-
ieHa pabora A. Kakoe KoIM4ecTBO TEMJIOTh MOJYYWII Fa3 Py 3TOM?

24.10. B uvnvHape noj NOpLIHEM HAXOMUTCS Ta3, COCTOAHUE KOTOPO-
rO MEHAETCH, KaK MoKa3aHo Ha puc. 154. Kak u3MeHWIach TeMneparypa
raza? Kakywo pa6ory oH cosepuini?

24.11. Haitnute paboty, KOTOPYIO COBEPLIAET Ta3, TIEpexonsi U3 CO-
crosiuust 1 B cocrosiHue 3 (puc. 155).

24.12. Kaky1o paboTy COBEpILAET ra3 I1py Nepexone U3 CoCTosHus 1 B
cocTosinue 4 (puc. 156)?
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24.13. T'ennit HarpeBasicsl P NOCTOSHHOM AaBieH|K. [Tpy 3ToM emy
66110 coobLeHO @ = 20 KX Teruiorsl. OnpeaenuTe U3MeHeHUe BHYTpEH-
Heit SHepruu rasa M COBEPLUEHHYI0 UM paboTy.

24.14. Kpunton Maccoii m = 1,0 r6b11 HarpetHa AT = 100 K TpH No-
CTOSIHHOM faBiieHnmn. OnpeaenTe, KaKoe KOJTUYECTBO TEMIOThl MOAYYHI
ras.

24.15. Heon, 3anumatouuii o6sem ¥, = 10 11, u3o6apHo paclmumpsieTcs
npu napienuu p = 2,0 arm. Onpefenute, Kako o6beM 6yaeT 3aHUMATh
ras, eciM eMy COOGLIMTE KONMHYECTBO Termnotel Q = 10 kIx. Kak uzMme-
HUTCSL MPU 3TOM ero TemmepaTypa?

24.16. MonekynsapHblil BOIOPOX Maccoit m = 10 T npu HayajbHOM
temmneparype £ = 27 °C ox1aXaaloT IPH MOCTOSAHHOM 00BeME TaK, YTO Ero
AapjieHue nanaeT 8 n = 3,0 pasa. 3aTeM ras pacIuUpsIOT MPU MOCTOSHHOM
Aapnenun. Haianre npousseeHHYIO ra30M paboTy, €ClId B KOHEYHOM CO-
CTOSIHMK €ro TemIlepaTypa OKa3ajlacb PaBHOM TNepBOHAYATILHOM.

24.17. Haxn | MonieM MaeabHOTO rasa, HaXoAsIEerocs MPpU HOpMaJib-
HBIX yCJIOBUSAX, TPOBENH iBa 1potiecca. B pe3ynprare nepsoro, ypaBHeHue
KoToporo p/T'= const, Temneparypa yBenmuuaacs B n = 2,0 pasa. [Tocie
BTOPOTO JaBjieHHe U 00beM yMeHbLIMINCE B # = 2,0 pasa. Onpenenure,
KaKoe MUHMMAJbHOE KOJIMYECTBO TEMJIOTHI MOTPEOYETCs COOBLINTD rasy,
YTOOBI BEPHYTB €TO B UCXOAHOE COCTOsIHME. KaKoit TPOUEHT OT noaBeseH-
HOTFO KOJIMYECTBA TEIIOTHI MTOMUAET MPU ITOM Ha U3MEHEHUE €T0 BHYTPEH-
Heil sHepruu?

24.18. Ilpu anna6aTHOM CXATHM Teaust Maccoi m = 70 1 COBEpUIEHa
pabota A = 3,5 kJlx. OnpenenuTe KOHEYHYIO TeMNEPATYPY rasa, eClu 10
CXaTusi OH HaxOOWICA NpU TeMIepatype f = 23 °C.

24.19. B BepTUKATBHO PACMOIOKEHHOM LIMIMHIpE O MOPIIHEM Ha-
Xomutea ra3oovemom V= 2,0 1 npu remneparype 7 = 299 K. Haitaure pa-
00Ty paclu¥peHUs rasa mpu HarpeBaHuM ero Ha AT = 100 K. Macca
nopuiHs m = 10 kr, ero miowans S= 50 cm?, atMoctepHoe naBieHue
HOPMaJIbHOE.

24.20. B umiMHApe MO NOpuHeM momansio S = 1,0 nm? HaxoouTes
I Mosb Boznyxa. K nopiuHio yepes 610k npupeLleH rpy3s Maccoil M = 55 r.
Hunuuap oxnaxnalor na AT =100 K. Ha xakyio BBICOTY NOAHUMETCS
rpy3? Macca nopuuss m = 5,0 kr, atMochepHoe JaBieHue HOpMalbHOE,

24.21. B pesynbTare npouecca, M300paXeHHOTo Ha puc. 157, 1 Moap
HACATBLHOr0 OAHOATOMHOTO rasza GbUI PUBEAEH K HOPMAJIbHBIM YCTOBY -
am. Haitnure: 1) pa6ory, COBEPUICHHYIO TA30M NP PACLIUPEHUH OT CO-
CTOSTHUSI ] 10 COCTOsIHMS 2; 2) H3MeHEHWe BHYTPEHHe 9Hepruu; 3) Komu-
YeCTBO TEILIOThl, MONYYEHHOE a30M.
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24.22. Onpeneanre padoTy, COBepIIaeMylo 1 MoJieM UIeIBHOrO rasa,
B3SITOTO MPY HOPMAJIBHBIX YCIOBUSX, 32 IUKJI, COCTOALIMIA U3 IBYX U30X0D
¥ aByx n3o6ap (puc. 158). M3BeCTHO, 4T0 TOUKM 21 471€XaT Ha OOHOI H30-
TepMe, COOTBETCTBYIOILEH TeMmepatype 7= 573 K.

24.23. OauH MO0Jb IeJUsl COBEPIIAET LIMKA, U300PaXeHHBIA Ha pUC.
158. U3BecTHO, YTO TOYKU 2 1 4 JieXaT Ha OAHOW M30TepMe, a CpelHUE
KBaApaTHYHBIE CKOPOCTH ATOMOB B cocTosIHMHM [ v; = 600 M/C U B cocTosI-
Huu 3 v3 = 900 M/c. OnpenennuTe KOAUYECTBO TEIJIOThI, NOABOANMOE K
razy 3a LUK

24.24. Onpeaeaure paboTy, coBepiliaeMyio v = 1,5 MoJist uaeaabHOro
rasa, B3siTOTO MPU HOPMAJIbHBIX YCIIOBUSIX, 33 LMK, IMarpaMMa KOTOpOro
uzobpaxeHa Ha puc. 159.

24.25. PaccMOTpuTe 3HEprooOMeH ra3a co CpeAoil B UHMKIHYECKOM
fIpoliecce, COCTOSIIIEM M3 U30X0PhI, U30TePMbI U H306apkl (pyc. 160).

24.26. PaccMoTpuTe 2HeproobMeH rasa co Cpenoil B HUKJIMYECKOM
TIpoIecce, COCTOSILEM U3 ABYX M30TepM M ABYX aavabar (uukia KapHo)
(puc. 161).

24.27. B pesyabTaTe LMKINYECKOrO IPOLECCa ra3 COBEPIIMI paboTy
A =100 [Ix v nepenan xononunbHuKy Q = 400 X Tennotel. Onpeaenure
KIT uukna.

24.28. NneanbHblid OAHOATOMHBIM Ta3 COBEpLIAET LUK, COCTOAIIMNMA
M3 IABYX M30X0p ¥ ABYX u306ap. [IpM 3TOM MakcHMalibHOe HaBjieHHe B

P

Puc. 160 Puc. 161
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npf-

Puc. 162 Puc. 163 Puc. 164

n; = 2,0 pa3a GoJIbIlie MUHMMAJILHOTO, 8 MAKCHMAJIbHBIA 06beM B 7, = 3,0
pasa Gosblie MuHuMmanbHoro. Ompenenure KILJA uukia.

24.29. Onpegenute KITI upkia, cocTosiiero U3 AByx annadar v AByX
u3oxop (puc. 162), copepiaeMoro UAcalbHbIM ra30M, €CJIU U3BECTHO, UTO
B TIpoliecce aamabaTHOTO pacUIMpeHust aOCcomoTHas TeMreparypa
T,=0,75T,, a B npouecce amuabarHoro cxarusi 73 = 0,757;.

24.30. Onpenesmre KITI umkiia (puc. 163), pabounm Te10M KOTOPOTO
SABJSETCH BACAbHBIA OJHOATOMHBIN ra3d ¥ Ko3(pOULUUEHT yBeJIHUEHUS
n=4,0.

24.31. MneanbHbi OIHOATOMHBIN ra3a COBepllIaeT KPYroBoi nNpolecc
(puc. 164). Mcnonb3ysi 1aHHbie, MPUBEICHHbBIE HA PUCYHKE, ONPEAETTUTE
KITJ uuxia.

24.32. KI1J terutoBoi MaiiumHbl 1; = 41 %. Onpenenure, KaKHM OH
CTaHET, eCJIA KOJIMYECTBO TETUIOTHI, MTOTPEGIEHHOE 3a LMK/, YBEJUYUTCS
Ha 18 %, a OTHAHHOE XONONMNBHHUKY, YMEHBIIMTCSE Ha 6 %.

24.33. Onpenennte MakcuManbHoe 3HayeHue KI1/1 TernoBoro apurare-
JIst, paboTAIOIIIETO B TEMIIEPATYPHOM Auarna3oHe ot t, = 20 °C mo £ = 300 °C.

24.34. OnpenenunTe, Kakyldo MakKCUMalibHYI0 pabOTy MOXET cCOBep-
HINATh UIeATBHBIA IBUTATEIh, €CITH OH B KAXIOM ITHKJIE ITOJAY4aeT KoJIude-
crBo Temnotel Q = 1,2 kX ot HarpeBateisi ¢ TeMrnepartypoit 77 = 1 100 K.
Temneparypa okpyxawolieil cpeapl (XOJOOUIBHUKA) 1 = 20 °C.

24.35. KI1/[ TenmaoBoi MAaIUMHEI, paboTaIOMIEH TT0 HUKITY, COCTOSIE-
My U3 agnadaTHOro paclidpeHus [—2, I30TEPMUUYECKOTO CXaTUA 2—3 U
130XopHoro npouecca 3— 1, 1 = 30 %. Haiiaute MakcUMajibHOE U3MEHe-
HHUE BHYTPEHHEH 3HEpruu B LUKIIE, €CIM paboTa MpU U3OTEPMHUYECKOM
npougecce A =2,0 xkJIx.

24.36. I'a3 coepuaet K1 KapHo. AGCOMIOTHAs TeMIlepaTypa Harpe-
Baresisl B 3 pa3a Bblilie abCOJIIOTHOM TeMnepaTyphl xonoauibHuKa. Ornpe-
JeJINTe JOJI0 TEMJIOThI, OTAABAEMOM XOJIOAMJIBHUKY.
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24.37. I'a3, cosepwatowinit 1nkn Kapro, n = 70 % Ttennortsl, nony-
YeHHO OT HATPeBaTeisl, OTAAET XOJOOUAbHHKY. Temrieparypa HarpeBate-
aa T, =430 K. Onpegenure teMnepaTypy XoaognJibHUKA.

24.38. I'a3 cosepiuaer uMkJ KapHo. TemmepaTypa Harpesateis
7, = 380 K, xonogunsHuka 75 = 280 K. Onpenesnure, BO CKOTBKO pa3 yBe-
muuutea KITJ uwkna, eciv TemmepaTypy HarpepaTeisl MOBBICHTH Ha
AT =200 K.

24.39. B napoBoii TypbuHe pacxonyercst m = (0,45 Kr 1M3€J1bHOr0 TOM -
JIKBA, NIpH CFOPaHUU KOTOPOTO BLINENSIETCS TEIUIOTA Ha COBEpLIEHUE pa-
6orel A= 1,4 kBt 4. Temneparypa nocTymnaiouero B TypbuHy mapa
T, = 520 K, xonoaugibauka 7, =300 K. CpaBnure dakruueckuit KI1J
Typ6uHbl U KI1[ naeancHOM TEnaoBoil MaltuHbl, paboTaOLIEH Mpy TexX
Ke TeMTIEPATyPHBIX PEeXHUMax.

24.40. Onpenenute, KAKyio MAKCUMaJIbHYIO MONE3HYIO MOLIIHOCTb MO-
KET pa3BMBATL ABUTATEb ABTOMAlUIMHBI, €CAM OH PacXoAyeT B TEUEHUE
T = 1,04 m = 5,0 kr 6en3uHa. Temneparypa razoB B HWIMHAPE ABUraTe/Is
nocturaer 7y =1200 K. OrpaGotraHHble Tra3bl MMEWOT TeMIieparypy
7, =370 K.

JonosHuTe/bHbIE 3a124H

VII.1. TlepeoxnaxneHHasi BOAA, MMEBILIag TeMiieparypy = —5 °C, ne-
pelia B COCTOSIHME TepMOAMHAMHUYECKOro paBHOBecUs npu fy = () °C.
OnpenennTe, Kakasi 4yaCcTb MAacchl BOAbI MPEBpPATUIIACh TIPU 3TOM B JieH.
CuMTaThb, YTO YAEbHAS TEMI0EMKOCTh BOIbI HE 3aBUCUT OT TEMITEPATYPHI.

VIIL.2. CBuHuoBas myJjst Mmaccoit m = 10 r, jeTeBIIasi FOPU3CHTATBHO
co ckopocthio v = 100 M/c, nomamaeT B CBUHLIOBYIO TMPIO Maccoit
M = 0,20 Kr, noKOosI11YyIOCs Ha I1aAK0i rOpU30HTaAbHON TOCKOCTH. O1-
peaennTe TEMNEepaTypy CUCTEMbI MyJisi — TUPsl, €CIU Tepel yAapoM TeM-
neparypa nyaud pasHa f; = 230°C, a rupu £ =20 °C.

VIL.3. B xononunbHUK, notpebasiioyii moiwHocts N = 200 Br, no-
MECTHJIM Bomy Maccoit m = 2,0 kxr nipu temneparype = 20°C. Yepes
t = 30 MMH BCSl Bol1a ITpeBpaTuiach Bien. OTnpeaenTe, Kakoe KOJUYeCTBO
TEIUIOTHl BbIACJIMUIOCH NPU 3TOM B KOMHATY.

VIL.4. Onpenennte, kakass paboTa COBepILAETCA NPU MPEBPALICHUH
m = 1,0 xr Boasi B nap npu remrieparype 7 = 373 K. Kakast aHeprusi uget
Ha paspbiB CBA3ei MeXNny MoJjieKynamu?

VIL5. Onun Monb uaeabLHOro ra3a nepeBoisiT U3 COCTOsIHUS [ B co-
crosiHue 2 (puc. 165). Onpenenute, KaKoe KOJHYECTBO TEMIOTHI TOAyYaeT

ra3 1Ip¥ HarpeBaHWM M Kakoe — NP OXJIaXIeHWH, ecnn py = 760 rlla,
Vo =20 1.
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VI1.6. OxHOATOMHEBIN WACATLHBIA ra3 coBeplIaeT LMK, U300paXeH-
HBblit Ha puc. 166. Onpenenure KT umkiia, ecim M3BeCTHO, 4T0 71 = 2,0.

VIL.7. Onpeaenute KII uukna (puc. 167), pabounm TeJ10M KOTOPOTo
SIBJISIETCS WICAIbHBIN ras, eciv p, = 2p;, V=4V,

VI11.8. TerioBasg MalyHa, paboyuM TeJOM KOTOPOii SIBJISETCS MIe-
aJIbHBIM Ta3, COBepILaeT LMKI, U306paxeHHbI Ha puc. 168. Hainure
KIIJ MamuHel, ecid p, = 2p;, Vo =4V

VIL.9. B Teruron301MpoBaHHOM COCYAE O] MOPUIHEM HaX0sATCs Boaa
o6beMoM V= 1,01 1 HaChIILEHHbI Nap Maccoit m = 3,0 r mpu Temriepary-
pe ¢ = 100 °C. Basurasi mopuieHb, YMEHbILIAIOT 00beM napa 10 Hysst. On-
peleiuTe, Kakas Oblia 3aTpadeHa padora. Ha ckojbKO rpajycoB Harpe-
nace Boxaa?

VII.10. B Tenion301upoBaHHOM COCYyae BMECTUMOCTbIO V' = 10 1 Ha-
XOMUTCA MepeoxNaxaeHHbI BOISHON ap Maccoit m = 5,85 1 npu TeM-
neparype ¢ = 89°C. Tak KaK TaK0o¢ COCTOSIHHE HEYCTOWYMBO, TO NMap Ha-
YMHAET KOHAEHCUPOBATLCA Y TTPH PABHOBECHHM B COCY/IE YCTaHABIHUBAET-
cs1 HopMaJibHOe RaplieHue. OTpelesiuTe yAeabHYIO TEMIOEMKOCTD flapa.
YAenbHyI0 TEIIOTY Tlapoo0pa3oBaHMsl BOJbI  CUMTATh  PABHOIA

r=122,6-10° Ix/kr.
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BJIIEKTPUYECTBO

I'masa VIII
DJIEKTPOCTATHKA

§ 25. Daekrpuyeckue 3apsaabl. 3akoH Kyiona

25.1. Lllapukyn KpyTuabHbIX BecoB Kynona (puc. 169) zapsikeHsl;
BCJIENCTBHME ITOTO CTPEJIKA OTKJIOHWIACH OT MONOXEHUSI paBHOBECHUS HA
yron o = 10°. Onpenenure, Ha KaKoii yroj ciefyeT OBEPHYTh BEPXHUH
MUKDPOMETP KPYYEHHST, YTOOBI OTKIIOCHEHHE YMEHBUINIOCH HO Oy = 7°.

25.2. Haiigutre 3apsit BCeX 3JMEKTPOHOB B KYyCKe MEOM MAacCoit
m = 1,0 xr.

25.3. Y3011MpoBaHHOMY MPOBOSIIEMY 1HApy COOOILEH TTOJOXUTENb-
HBlA 3apsin. M3aMeHUTCS M npu 3TOM ero macca?

25.4. CpaBHMTe CWIBI 3JIEKTPOCTATUYECKOTO M TPaBUTALHUOHHOTO
B3aUMOACUCTBUNA IBYX 3JEKTPOHOB.

25.5. Onpenennte, KaKoil BEIMYMHBI PABHBIE [OJOXKUTENBHBIE 3apsi-
I(bI IOJKHBI OBITH TOMeLeHBI Ha JIyHe U 3emiie IU1s1 TOTO, YTOOBI 3JIeKTPHU-
YyecKHe CHIBI UX B3aUMOAEHCTBUS YPABHOBECUIIN IEHCTBUE CUJT TPABUTA-
LIMOHHOTO TIPUTSDKEHUSL.

25.6. Ha 1ByX OZMHAKOBBIX KaNeAbKax BOIbI HAXOXUTCS
10 OJTHOMY JIMLLIHEMY 3JIEKTPOHY, IIPHUEM CUJIA JIEKTPOCTa-
THYeCKOTO OTTaJIKMBAHMS KaleieK ypaBHOBELLIUBAET CUITY KX
B3aMMHOro TAroreHus. KakoBel pamuycel Kanenek?

25.7. Onpenenure, ¢ Kakoi CWIOH B3aUMOIEHCTBOBAIH
ObI IBE KaIUIM BOAB! HAa pacCTOSTHUHM = 10 KM, eciu Obl yia-
JIOCH NepeaaTh OxHOM u3 Hux 1 = 2,0 % BCex ANEKTPOHOB, CO-
JepXaluxcs B Apyroit xamne maccoit m = 50 Mr.

25.8. Kaxaplii U3 ABYX MaJIeHbKHMX 1HAPUKOB IMOJIOXH-
TENIBHO 3apsiKeH TaK, YTO MX o6t 3apsin ¢ = 5 - 107 K.
Kaxk pacnpeneneH 3T0T 3apsil MeX1Y HUMH, €CJIM OHM, HAX0-




ISCh Ha pacCTOsAHuM r= 2,0 M ApPYT OT Ipyra, OTTAJIKHBAIOTCA ¢ CHIION
F=1,0 H?

25.9. Jisa 3apsina ¢q; = 1,7 uKut u ¢, =—2,5 HKu1 Haxonsitcs Ha pac-
CTOStHMM r = 3,2 M Apyr oT Apyra. Onpenenure, e HyXXHO INNOMECTUTb 3a-
psin ¢ =3,4 HKU1, 4TOOBI 3apsil ¢, HE MCMbITAN ACHCTBUSE CHIIbL.

25.10. UmeroTces aBa CBOOOAHBIX OTPULIATEILHBIX 3apsa 49 U g, HAXO0-
ISIecs Ha paccTosTHUM [ ApYT OT apyra. Kakoit 3apsia W rae HyxXHO 1o-
MECTHTb, 4TOOB! BCA CHUCTEMa Haxo4wiach B paBHOBeCUHU?

25.11. JIsa pasHOMMEHHbIX 3apsiia no ¢ = 25 HKJ1 pacronoxeHbl Ha
paccTosinuu [ = 24 cM Ipyr OT Ipyra. OnpeaennTe Cuiy, IeHCTBYOLLYIO Ha
3apsl qo = 2,0 HKJ1, MOMeLIeHHbIi B TOYKY, YAAIEHHYIO Ha r = 15 cM OT
KaXIOro M3 3apsiioB.

25.12. Tpu oguHakoBeIX 3apsia ¢ = 1,7 1K1 noMeleHsl B BEpLUMHBI
PaBHOCTOPOHHETO TPEYTONBHUKA CO CTOPOHOM a = 3,0 cM. Onpenenure,
Kakas CHjla JAeMCTBYeT Ha KaXIbi U3 HUX.

25.13. Tpu onuHaKoBBEIX 3apsifa no g = 10 MxKn pacronoxeHst B Bep-
[IMHAX PaBHOCTOPOHHEFO TPEYTONbHUKA. [7ie ¥ Kakoi 3apsAd HYXXHO I10-
MECTUTh, YTOOBI BCA CHCTEMA HAXOXWJIachb B PaBHOBECUM?

25.14. B 1ieHTpe TOHKOTO MPOBOIOYHOTO KOJIbLIA paauycoM R, Hecy-
LIEro 3apsl ¢, pacloyoXeH OJHOMMEHHBIA 3apas Q. OnpenenuTe CURy,
PaCTATMBAKILLYIO KOJbLO.

25.15. YeTolpe ONMHAKOBBIX 3apsiia ¢ pasMeLleHbl B YrjlaX KBajapara.
Kakoi 3apsit NpOTHBOMONOXHOIO 3HaKa HaJ0 NOMECTUTh B LIEHTP KBa/-
paTa, 4TOOBI BCS CUCTEMa HaxoIujdach B PaBHOBECUM?

25.16. Ha nutH noaBellieH wWapukK Maccoi m = 9,8 r, KoTopomy €000~
umiu 3apsia ¢ = 1,0 MxKot. Korzia Kk HeMy mogHecau CHU3y obagalouimii
TAKMM XK€ 3apsIoM LIAPUK, CHJ1a HaTSLKEHUSI HUTH YMEHbIIWIACh B 4 pa3a.
OmnpeJieUTe pacCTOSHUE MEXAY LEHTPAMM LIADMKOB.

25.17. Tpu 3apsxeHHbIE OYCUHKU HAAETHl HA BEPTUKAJIBHO CTOsIIEE
HENMpOBOIsLIEe KOABLO TaK, YTO OHU 00pa3ylOT PABHOCTOPOHHUIN Tpe-
YIOABHUK CO CTOPOHOI a. OqHa 6yCHHKA HAXOAUTCSI BHU3Y, a ABE APYrue
JIeXAT Ha OMHOM FOPU3OHTAIH ¥ UMEIOT ONMHAKOBBIC MacCy m W 3apsii ¢
TOTO X€ 3HAKa, YTO U HUXHsAS 6ycHMHKa. OrpexeiauTe Cuily JaBJIeHUs Ha
KOJIBLO CO CTOPOHBI HHMXHEW OYyCHHKM.

25.18. HasnexTpu3oBaHHbIi MaJleHbKUI WAPUK Obl1 NPUBEAEH B CO-
NPUKOCHOBEHHUE C PABHBbIM MY HEHA3JIEKTPU30BaHHbIM. [loMenieHHbIe 3a-
TEM Ha pacCTOsiHUU r= 9,0 CM, OHU OTTAIKHMBAIOTCS ¢ cutoit F = 0,25 mH.,
Onpenenute nepBoHayaJbHbIA 3apsl HIAPUKA.

25.19. /IBa MajileHEKHX NPOBOASAILMX LIapMKa MOABEIIEHBl Ha JIMH-
HBIX HEMPOBOASLLMX HUTSAX K OMHOMY KPIOUKY. OHM 3apsiKeHbl OTMHAKO-
BbIMH 3apsiIaMHM M HaXONATCSA Ha pacCTOSAHMM r = 5,0 CM Ipyr OT Apyra.
Yro npou3ofacT, nmocie TOro Kak OAMH M3 HUX DPaspstauTh?
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25.20. [IBa 3apsina B BAKyyM€ B3aMMOXEUCTBYIOT C TAKOM Xe CUJION Ha
paccToaHuM 11 = 21 ¢M, KaK B BOJle Ha PACCTOSHUU 1, = 3,0 cM. Onpenenu-
T€ AUINEKTPUUYECKYIO TPOHMLAEMOCTb BOJIBL

25.21. J1Ba 3apsDKeHHBIX LUAPUKA, HOABEIIEHHBIX HA HUTIX OAUHAKO-
BOW JUTMHBI, OMNYCKAIOT B KepocuH. Onpenenure, Kakoit JOKHA GbITH
[JIOTHOCTb MaTrepualla IapuKoOB, YTOOBI YTON PacXOXIEHHUS] HUTEH B BO3-
Jyxe U KepoCHHE ObLT OOUH W TOT Xe€.

25.22. [1pa 311eKTPOHA BPALIAIOTCSI BOKPYT HEHOABUXHOM 0-4aCTHLIbI,
HaXolACh Ha MPOTHBOIOJIOXKHBIX KOHLAX AMaMeTpa OpOMTHI, C YIIOBOI
CKOpOCTBI0 . OnpenennTe paauyc KpyroBoii OpGUThI 31EKTPOHOB. 3apsn
O-4acTUlbl g = e,

25.23. llapuk Maccoit m ¢ 3apsiioM ¢, MOJIBELIEHHbIN Ha HETIPOBO/IS -
1ied HATH JUTMHOM /, BpailaeTcsi BOKPYT BEPTUKANBLHOM OCH TAK, YTO HUTh
obpasyeT ¢ BEPTUKAIbIO yroa o. Onpenenaute Mepruoa oOpauieHusi, eciiu
TAKO# e MO BeJIMYMHE ¥ 3HAKY HEMOABVIKHBII TOUEYHBII 3apsil HAXOLUT-
Csl Ha OCU BpPAILEHUsI HAa PAcCTOSTHUM [ OT LIapUKa BHUS.

25.24. JIBa omMHAKOBBIX LIAPUKA, HECYLLMX OIUHAKOBbLIE OMHOMWMEH -
HbI€ 3apsIbl g, TOJBEILEHBI HA HEBECOMBIX HEMPOBOMALLMX HUTSX JUTMHOI
[, 3aKperIeHHbIX B ONHON Touke. OHH BpaILAIOTCS BOKPYT BEPTUKATIBbHOM
OCH, IPOXOJISIIIEN YepE3 TOUKY 3aKperuieHus. Onpenenure MOLYJb U Ha-
NpaBieHHE YCKOPEHUA, UX JIMHEHHYIO U YIJIOBYIO CKOPOCTH, €CJAM HHUTh
obpa3yeT C OChIO BpalleHUs Yroj o.

§ 26. DxexTpuyeckoe mole.
Ero xapakrepHcTHKH M CBSI3b MEXKIy HMMH

26.1. Toue4Hblii 3apsiy ¢ HAXOIMTCS B Havale KoopAuHaT. HanuumTe
BBIPAXEHHUA U] MOLY/IS1 BEKTOPA HAMPSXKEHHOCTH M NOTEHLMAA ITOJIS 3a-
psana. OTBET BbIPA3UTE 4Yepes: 1) panruyc-BeKTOP TOYKH; 2) IEKAPTOBHI KO-
OpIOUHATHI X,).

26.2. Hapucyiite KapTMHY CHJIOBBIX JIMHHI TI0JIs1 MEXAY JBYMS 3apsi-
AamMu B cayyasx: 1) g v —q; 2) q v q; 3) g u —2q.

26.3. Ha puc. 170 noka3aHbI 9KBUMOTEHUMATbHBIE TUHHU 2NEKTPHYe-
cKoro rnosis1. B kakoit u3 touek (7 wiv 2) HanpsoKeHHOCTH Gonblie? Yka-
XUTEe HarpasieHue BekTopa E B 3THX TOukax.

26.4. [ipa onHouMeHHbIX 3apsaaa q; = 0,27 MxKn u ¢, = 0,17 mxKn
HaXOoAATCst Ha paccTosAHMHM [ = 20 cm apyr ot Apyra. OnpenesuTe, B KaKon
TOUKE Ha NPSIMOW MEXIY HUMH HAIpPSDKEHHOCTDb [OJisl paBHA HYIIO.

26.5. B Touke A HANPSKEHHOCTB MO/ TOYEYHOTo 3apsina £, = 36 B/m,
aBTOouKe C — E-=9,0 B/M (puc. 171). HaiiiuTe HanpsmKEHHOCTD B TOYKE
O, nexaweit nocepeate Mexay A u C.
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0 P O @ ¢ 0
?1>9; ?1<0; ©1>0,
Puc. 170

26.6. [1Ba 3apsina pacrionoxeHsl Ha ocu x. OauH, paBHbIi ¢; = 1,25 HK1,
Haxoautcs B Touke x; = 3,0 cM, a Apyro#, paBHbIif ¢, = —1,25 HK1, B Touke
x; = —3,0 cM. BeiunciuTe MOAY/IE M HanpaBlie HUE HAMTPSDKEHHOCTH OIS B
toukax (0; 0), (0; 3,0); (0;-3,0) Ha ocu y.

26.7. Ilone co3naHo ABYMS 3apsiaMu, PacllOOXEHHBIMM Ha OCH X.
OIMH, paBHBbIii +e, HAXOIUTCS B TOYKE X = 1,0 cM, apyroii, paBHblii —4e, B
Touke x = —2,0 cM. Halimute KOOpAMHATBI TOYEK C HYJIEBOI HAMIPSXEHHO-
cTbl0. CKOJILKO TaKuX TOYeK?

26.8. /Ia onniHakoBbIX 3apsiaa no ¢ = 1,5 HKi pacnonoxeHsl B rioc-
KOCTH x,y. OIIMH 3apsii HAXOAUTCS B TOUKe X = 3,0 cM, y = 0, Apyroii B Tou-
ke x =0,y = 2,0 cM. BeluncauTe MOLYb U HaTIpaB/eHUe HATPSIKEHHOCTH
B Touke (3,0; 2,0).

26.9. Yetnipe onMHaKOBBIX 3apsiaa ¢ = 40 MKKJI pacnosioxeHsl B Bep-
LIMHAX KBajpaTa co CTOpPOHOH a = 2,0 M. Onpenenute HaNPSKEHHOCTD
NOJIA Ha PpacCTOSTHMM / = 2a OT UEHTpa KBaApaTa Ha MPOLOIXEHHU AUAr0-
HaJIH.

26.10. Onpepenute HANPSKEHHOCTD I10J151, CO30ABAEMOTO TOYEUHBIM
JUTIONEM C IEKTPHYIECKMM MOMEHTOM p = 2,0 - 10712 K1 - M, Ha paccTos-
HUK d = 1,0 CM OT LIEHTpa AUIIONS B HANPABJIEHWH, NEPIEHAUKYISPHOM
€ro OCH.

26.11. Paccrossaue mexay 3apsiaaMu qunons [ = 1,0 mxM. Haiiaure ux
BEJIMYMHY, €CJIM B TOYKE, YIAJIEHHOM OT 000X 3apsifoB Ha d = 2,0 cM, Ha-
npsxeHHocts £= 1,8 B/m.

26.12. ITone co3naHo ToyeuHbIM 3apsinoM. [ToteHunanbl Touek Ay C
paBHbI @4 = 15 B 1 @¢ = 5,0 B (puc. 171). Onpeennte nOTeHLMAT TOYKY
O, nexauieit nocepenuHe mexay toukamu A u C.

+q A o C

Puec. 171
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26.13. JIBa oqHOMMEHHbIX 3apsiaa o ¢ = 1,0 HKJ1 HaxoasTest Ha HEKO-
TOPOM PacCTOSIHMHM APYT OT Apyra. Onpezenute noTeHUMAN TOYKH, JieXa-
uieil Ha pacCTOSHUH @ = 9,0 CM OT KaXI0ro U3 3apsilloB. Kak oH U3MEHHT-
¢s1, eC/M Bee MPOCTPAHCTBO, B KOTOPOM HAaXOAATCs 3apA/ibl, 3aNOJHHUTD Ke-
pocuHOM?

26.14. B 1exapTOBOIi cCUCTEME KOOPIMHAT 3a1a€TCS MOJIOXEHHUE ABYX
3apsinos. I1epBbiii 3apsin —q uMeeT koopauHarst (0, 0), Bropoi — +2g —
(a, 0). 3anuInMTe yPaBHEHME BCEX TOYEK HA MIOCKOCTH, U1 KOTOPBIX 110~
tepuuan B # = 2,0 pa3a MeHbILE NOTEHLINANA, CO3XABAEMOTO BTOPBIM 3a-
PSIIIOM.

26.15. Tpy onHaKOBLIX 3apsiaa ¢ = 10 HKJI pacIoioXeHbl Ha OKpyX-
HocTU paguycoM R = 3,0 cM Ha OAMHAKOBBIX PACCTOSIHUSIX OIUH OT Ipyro-
ro. OmnpeneanTe HANPSDKEHHOCTb M MOTEHLMAT HA OCH OKPYXHOCTH Ha
paccrosiHud R OT ee LieHTpa.

26.16. 3apsia ¢ pPABHOMEPHO PAcNpenesieH 0 TOHKOMY NPOBOJIOYHOMY
KoJblly pagrycoM R. Haitnure HanpsoKeHHOCTb M MOTEHLIMAT SJIEKTPHYe-
CKOTO MOJIS1 Ha OCH KOJIbLA B 3aBUCHMMOCTH OT PACCTOSTHUS / OT €r0 LIEHTPA.
OnpeeanTe HANpPsKEHHOCTD M MOTEHLIMaN B LIEHTpe Konbua. Ha kakoM
PAcCTOSIHMM OT LEHTPa HAMpPSDKEHHOCTh MAKCHMMaslbHa?

26.17. Ha noBepxHOCTH Lapa paguycoM R = 9,0 cM paBHOMEDHO pac-
npeesieH nonoxutenabHbii 3apsan g = 0,10 HKn. Haiinure HanpsixeH-
HOCTb ¥ NOTEHLIMAA B LIEHTPE Iapa ¥ Ha paccTOsTHUM + = 90 CM OT LIEHTpA.

26.18. Bonsias mapoo6pa3Hasi Karuisi pTyTH ITOJIy4eHa B pe3yabraTe
camsinus N = 125 oguHakoBbIx Kanenek. OnpenenuTe, 10 KaKOro MOTeH-
[Mana 6bUIM 3apsDKEHBI MaJleHbKUE KaeJIbK, €CJIM TOTeHUMan O0IbIIONH
KaIIM OKa3ajica paBHBIM ¢ = 2,5 B.

26.19. Coepa paguycoM R paBHOMEPHO 3apsiKeHa JIEKTPUYECTBOM C
NOBEPXHOCTHOM MIIOTHOCTHIO O. Haiaute Moayib HanpsixXeHHOCTH U 110-
TeHLIMA] KaK QYHKLMIO paccTosHUA OT LeHTpa chepsl. TlocTpoiite rpa-
dbuxn bynkumit E(r) u @(r).

26.20. [1pa mapa — OOJNBILIOH U MAJIEHBKUH — PABHOMEPHO 3apsiKe-
HBI 3JIEKTPUYECTBOM, C TIOBEPXHOCTHOM MJIOTHOCTBIO ©. byayT Jin onHa-
KOBBI MX ITOT€HLIMAJIBI?

26.21. Metannunueckas cdepa, amamerp kotopoit D = 18 cm, 3apsixa-
eTcsa a0 noreHnuana ¢ = 300 B. Onpenenurte, ¢ Kakoit IJIOTHOCTBIO pac-
npegesieH 3apsia Mo ee MOBEPXHOCTH.

26.22. [Tonpi wap paBHOMEPHO 3apsDKeH SJEKTpHYecTBOM. B ero
ueHTpe noreHuuan ¢; = 120 B, a B Touke Ha pacCTOSTHUM r= 36 cM OT
LeHTpa — @, = 20 B. Omnpenenute paguyc miapa.

26.23. [Mone co3mraHo ABYMS pABHOMEPHO 3apSIKEHHBIMY KOHLIEHTPH -
4eCKUMHU chepaMu (puc. 172). Onpeneante HapsKEHHOCTh B ToUKax O,
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A, C, 3Has, yTo 3apsiibi chep paBHbl g; = 0,10 HKn

u g, = — 0,60 1K1, a paccTossHME OT LEHTpa A0

Touku A r, = 20 cMu go Touku C ry = 50 cMm.
26.24. [Tone co3gaHo JBYMsI PABHOMEPHO 3a-

PSDKEHHBIMH KOHLIEHTPHYECKUMH chepamu. 3a- 2| 1 i
psanel chep g = 1,0 uKn u ¢ = —1,0 1K, a ux

panuycol R, = 10 cM u R, = 30 cM. Onpepenute no-

TEHLMAJ B LIEHTPe, a TAKKE B TOYKAX, OTCTOSLLMX OT

LIeHTpa Ha paccTosiHUs 1y = 20 MU 7, = S0 ¢cM. Puc. 172

26.25. JIBe KOHLEHTPUYECKUE ITPOBOISILME
ceps! paguycaMu R ¥ 2R 3apsiXeHbl COOTBETCT-
BEHHO 3apsiamMu ofiHoro 3Haka ¢; = 0,10 MxKn u ¢, = 0,20 mxKun. Ha paB-
HOM pacCTOSHUM OT Kax o u3 cep notenuman ¢ = 3,0 kB. Haiinure R.

26.26. Hlap pammycoM R paBHOMEPHO 3apspKEeH 3JIEKTPUUYECTBOM C
06beMHOI TIOTHOCTLIO p. Halinute Moayas HaNpsSHKEHHOCTH MO U HO-
TEHHMAN KaK PYHKIIHMIO PaCCTOSIHUA OT LieHTpa 1apa. [Toctpoiite rpadu-
K1 ¢byHkumin E(r) u o(r).

26.27. CriioniHoit 300HUTOBBIMN 1ap panuycoM R = 5,0 cM Hecer 3apsin,
PaBHOMEPHO PACTIpee/eHHbIN ¢ 0OBbeMHOM TUIOTHOCTHIO p = 10 HKi1/M3.
Onpenenute HANIPSLKEHHOCTh B TOYKAX, OTCTOSIIIMX OT LEHTPA L1apa Ha
paccrostHus 1 = 3,0 cM, r, = 5,0 c™, r; = 10 cM. TlocTpoiiTe rpaduk 3a-
BUCUMOCTH E(r).

26.28. [IBe 6eCKOHeUHble Napaijie/ibHble IACTUHBI PABHOMEPHO 3a-
PSDKEHBL C TOBEPXHOCTHOH IUIOTHOCTHIO 3apsda o) = 1,0 nKn/m? u
0, = —3,0 HKi/M?. OnpenenuTte HaNpPsKEHHOCTD: 1) MEXY NIACTHHAMM;
2) BHe muactuH. IlocTpoiite rpadmK U3MEHEHUS] HAMPSKEHHOCTH BIOJIb
JIMHUM, TIEPTICHAMKY/ISIPHON [TaCTUHAM.

26.29. Peunte 3amauy 26.28, ecntu o) = 6, = 2,65 MxKi/M>.

26.30. Onpenenure pa3sHOCTb MOTEHIIMATIOB MEXAy TOYKAMH, OTCTOSI -
MU oT 3apsiaa ¢ = 4,0 HKu1 Ha paccrostHus 1 = 16cmu r, = 20 ¢cM.

26.31. [Ipa 3apsiga o g = 1,0 MKKJ1 HaxoasiTest Ha paccTostHuu ;= 50 ¢cm
Ipyr ot apyra. OnpelenuTte, Kakyio paboTy HaJ0 COBEPLUUTD, YTOOBI CONU-
3UTh MX 0 r, = 5,0 cM.

26.32. 3apsnbl ¢, = 0,15 MxKn u ¢; = 3,0 HKx1 HaxonsTces Ha paccTos-
HuH #; = 10 cM apyr ot apyra. Onpeaenure, Kakyro paboTy COBEpILAT CHIIL
TOJISI, ECJTM BTOPOM 3apsill, OTTARKHBASICH OT MIEPBOTO, YAANUTCS OT HErO Ha
paccrosiHue r, = 10 M.

26.33. 3apsnsl q; = 0,10 MxKi 1 ¢, = 1,0 HKU1 HaxonsTest Ha paccTosi-
Huu r = 10 cM Opyr ot apyra. KakoBa MOTeHIIMAIBbHAS SHEPTHs 3TON CUC-
TeMBI?
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26.34. J1Ba 37eKTpOHA IBHXYTCS NOJ ACHCTBUEM CHJI DJIeKTPOCTATH -
4eCKOro oTTankKusaHusl. OnpeaenuTte, Kakylo CKOpOCTb OHU OYAYT UMETH
Ha 6eCKOHEeYHO 00JIbLLIIOM PACCTOSIHUM, EC/IM B HAYAIbHBIM MOMEHT HaXo-
JIUITUCH Ha pacctosiHuM r = 1,0 ¢M apyr ot JApyra u UMejil CKOpOCTb, paB-
HYIO HYJIIO.

26.35. [iBa 31EKTPOHA, HAXOAUBILUECS Ha GECKOHEYHO BOJILILIOM pac-
CTOSIHMH O[IMH OT IPYrOro, HAYMHAIOT ABUTATHCSA HABCTPEUY APYT APYIY C
OIMHAKOBbIMH CKOpocTAMU v = 1,0 KM/c. Onpeneante, Ha Kakoe Hau-
MEHblllee PACCTOSIHUE OHU COUBSATCS.

26.36. Onpenenvre, Kakas TeMriepaTypa HEO6X0OAMMA, YTOOBI TPOTO-
HbI IPUGIM3WINCH APYT K ApYry Ha pacctosinue » = 107 M. ITocrpoiite
rpaMK 3aBUCUMOCTH SHEPTHH KYJTOHOBCKOT'O B3aUMOIEHCTBHS ABYX [1PO-
TOHOB OT PACCTOSIHUSI MEXIY HHUMMU.

26.37. Manenpkuii Wwapuk Maccoit m = 1,0 r, KOTOPOMY COOOLIMIN
sapan q; = 0,15 MxKu, 6polueH usganeka co ckopoctsio v = 1,0 M/c B ce-
Py, 3apsLKEHHYIO 3apsaaoM ¢, = 0,30 MxKn. Onpenenure, Ipu KakoM M-
HUMAJIbBHOM 3HAY€HUM pamuyca cgepbl IApUK AOCTUTHET €€ MOBEPXHO-
CTH.

26.38. 3apsaanl g, —2g, 3¢ pacrmoaoXeHbl B BEPIUMHAX MPABUIBHOTO
TPEYrONbHUKA CO CTOPOHOHN a. Ompenenute MOTEHLUUANBHYIO 3HEPIUIO
3TOM CHUCTEMBI.

26.39. Onpenenute, KaKylo CKOPOCTb MPUOBPeNH GBI 3NEKTPOHBI, O
KOTOPBIX FOBOPUTCA B 3aiade 26.34, ecnu 6bl Mx ObUIO He ABa, a: 1) Tpy;
2) yeThlpe.

26.40. D/IeKTPOH BBUIETAET M3 TOYKH, MIOTEHLUAT KOTOPOit @; = 450 B,
€O ckopocTeio v = 190 M/c. OnpenenuTe, Kakylo CKOpOCTb OH OyaeT
MMETb B TOYKE C MOTEHUHAIOM ¢, =475 B.

26.41. I1poToH, NEeTAILMI [0 HANPABJIEHHUIO K AAPY ABYKPATHO UOHH-
3MPOBAHHOIO HEMOABHIKHOIO aTOMa IeJiusl, B HEKOTOPOii TOYKE ITOJIs C Ha-
npskeHHOCThI0 £ = 10 kB/cM MMeeT ckopocts v = 1,0 kM/c. Onpegenu-
Te, Ha KaKOe pPAcCTOSIHUE OH CMOXET NMpPUOIM3UTHECA K AOpY.

26.42. Tpu paBHBIX MO BeJIMYMHE M OXMHAKOBLIX IO 3HAKY 3apsiia
g = 1,0 HKn1 pacronoxeHbl B BepILIHHAX PABHOCTOPOHHETO TPEYTOJbHUKA
CO CTOPOHO# a = 3,0 cM. OnpezeuTe, Kakylo paboTy HafO COBEPLIUTS,
4TOOBI PACIIONOXHUTB MX O MIPSIMOI HA PACCTOSTHUM a/2 ApyT OoT Apyra. [To-
CTpOHTE rpacuK 3aBUCUMOCTH pabOTHI OT AJTMHBI CTOPOHBI TPEYTOLHUKA.

26.43. Onpenenute, Kakylo paboTy HEOBGXOLMMO COBEPILIHTh, YTOGHI
nepeMecTuThb 3apaa g = 0,10 MxKJ1 BHYTpb METaNIMYeCKOM 3apsKeHHOM
coepnt pannycoM R = 15 cM, uMerotueii 3apsa go = 0,70 MkKi 13 Touku,
HaxoNALIEHCsT Ha PACCTOAHUM r= 25 CM OT IOBEPXHOCTH Cepsl.

26.44. Teno Maccoit m = 2,7 T, Hecyuiee 3apsn g = 1,5 MxKu, co-
CKaJIb3bIBaeT C HAKJIOHHOM IJIOCKOCTHU BbICOTON /2 = 100 ¢M M yrIOM Ha-
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KIoHa o = 45°. OnpenenuTe, Kakoii 3aps HAIO PaclONIOXHUTh B BEpILIUHE
NPSAMOro yria, YTobbl TeJI0O OCTAHOBWJIOCH, MPOWAs FOPM3OHTAIbHbII
MyTh, PABHLIA BBICOTE TUIOCKOCTH. TpeHueM IpeHebpeyb.

26.45. 1Hapux Maccoit m = 150 r u 3apsinom ¢ = 2,0 MxKn noaseitieH
Ha HepaCTSKMMOM HENPOBO/ISILEN HUTH JUTMHOH / = 60 cM B nojie To4€Y-
HOTO 3aps/la —g, 3aKpeTUIEHHOTO B TOYKe, Jiexalllel HUXe LIapuKa Ha Bep-
TUKQIM, NPOXOAsIIed Yepe3 TOUKY MOABECA Ha paccTOsIHUU 2/ OT Hee.
HuTb oTKIOHKWAY Ha yro o. = 60° oT BepTUKaIy ¥ oTIycTHIN. Onpeneiu-
Te CUJIY HATSDKEHUSI B MOMEHT ITPOXOXIIE HUSI IHIADMKOM PaBHOBECHOTO 110~
JIOXKEHHSI.

26.46. DnekTpoH, JETeBIIMA TOPU3OHTANBHO CO CKOPOCTBIO Up =
=1,6 - 10° M/c, IoMaxaeT B OHOPONHOE NEKTPUYECKOE MOJIE HATPSKEH-
Hocteio E =90 B/cM, HampaBieHHOE BEpTHUKaJBbHO BBepXx. Ompenenurte
3HaY¢HME M HamNpaBjieHWe ero CKopocTu uepe3 Bpemsi = 1,0 Hc.

26.47. DNeXTPOH ABUXKETCsI 10 HAMPABJIEHHIO CWIOBBIX IMHUN OJHO-
POIHOrO MOJisi, HANPSKEHHOCTD KoToporo £ = 120 B/m. Onpenenure, Ka-
KO€ PacCTOsSIHME OH NMPOJETUT IO MOJHOM OCTaHOBKM, ECJIH €I0 Ha4yaJlbHas
ckopoctb v = 1,0 - 10° M/c. CKONbKO BpEMEHU SNEKTPOH OYIET ABUTaTHCS
JIO OCTAHOBKM?

26.48. B oOHOPOAHOM 3JIEKTPUYECKOM TI0J€ HANPsOKEHHOCTHIO
E =100 B/cM, HanpaBjieHHOM BEPTUKAJIbLHO BBEPX, HAXOAMUTCS 3aPSKEH-
HBII IIApUK, NOABEIUEHHBIM HAa TOHKOW HENpPOBOIALUCH HUTH IJIMHOHN
{=1,0 m. 3apsan mwapuka g = 3,0 MxKn, macca m = 10 r. Emy coob1umnm
HaYaJIbHYI0 TOPU3OHTANBHYIO CKOpocTh 1y = 2,0 M/c. Haligute Hatsike-
HYME HMUTH B MOMEHT JOCTHXEHMS IUAPUKOM KpalHEero MojoXeHHUs .

26.49. lllapuk Maccoit m = 3,2 r, Hecyluu# 3apsa g = 5,0 MkKi, ot-
NnycKaioT 63 Ha4aAbHOI CKOPOCTH B TOPM3OHTAILHOE OIHOPOAHOE 3JIEK-
TPHYECKOE MoJjie HanpsikeHHocTho E = 160 B/cM. 3anuuinre ypaBHeHHE
TpaekTOpuM IBMXeHusi. OnpenennTe u3MeHeHHe MMIYJAbCa llIapuKa 3a
BpeMs MPOXOXJIEHHUS TOPMO3SILIEN pa3HOCTH MOTeHIIHaIoB A = 10 B,

26.50. I1einuHKa Maccoit m = 10 HI MOKOUTCS B OMHOPOAHOM 3JIeK-
TPOCTATHYECKOM TTOJIE MEXAY IUIACTUHAMM C PA3HOCTHIO MOTEHLMUANIOB
Ag@ = 6,0 kB. PaccrosHue Mexnay miactuHaMu d = 6,0 cMm. Kakos 3apsig
neTMHKU? Kakoe Hamo NpuIoXHUTh HaNpsSKeHUE K MIACTUHAM, YTOOBI
OHAa OCTaJ1ach B PaBHOBECHH, OTEPAB 3apsil, paBHBIM 3apsiny N = 4,0 - 103
3JIEKTPOHOB?

§ 27. IIpoBoAHHKHM H IM3JEKTPHKH B 3JIEKTPHUECKOM Iojle

27.1. MeTaminuecKui wap MoMeIanT B OHOPOIHOE INEKTPUIECKOe
none. M306pa3ute KaueCTBEHHYIO KAPTHHY CHJIOBBIX U 9KBUIIOTEHLIMAJTb-
HBIX JIMHUH.
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c 27.2. I1nocKomapanienbHylo ITIaCTUHKY AU~
3NIEKTPUKa MOMECTWINA B OJHOPOOHOE 3MEKTpUYE-
ckoe nosie. Hapucyiite kapTUHY CHJIOBLIX JTHHWM,
rl-; €CIM  ero  OUIJIEKTPHYecKast NPOHULAEMOCTh
£=2,0.
27.3. Kak 6yner nBurarbcsi HEGOJBLIOH He3a-
PAXKEHHBIN CTEPXEHD B OAHOPOAHOM M HEOTHOPOA-
HOM 3eKTpHYecKoM mnone? Cunoit TsaxecTu npeHebpedb. PaccMorpure
MPOBOAHUK U AUIICKTPHK.

27.4. Kax nepenath Bechb 3apsi POBOIHUKA A MOJOMY U30JIMPOBAH-
HOMYy npoBodHUKY C (puc. 173)?

27.5. Kak nonyynTte Ha ABYX IMOJBIX M30AMPOBAHHBIX NMPOBOIHMKAX
3apsiibl, paBHbIE MO BEIWYWHE U 3HaKy?

27.6. Kak, uMest o11eKTPUIECKUIA 3apsill, ONYYUTh PABHBIN EMY 110 Be-
JIMYMHE, HO APYroro 3Haka?

27.7. IloyeMy 1Ba pa3HOMMEHHO 3apSKEHHBIX METANIMYECKHUX LIapa
B3aMMOAEHCTBYIOT APYT C XIPYTOM C OONbLLIEI CUIIOMN, HeXeNTH 3apsiKEeHHbIE
ONHOMMEHHO (IpU MPOYMUX OAMHAKOBBIX YCIOBHSX)?

27.8. BO3MOXHO J1, 4TOOB! B2 ONHOMMEHHO 3apSIXKEHHBIX NIPOBOI-
HUKA INPUTATUBAINCH?

27.9. ITonoxXuTe bHO 3aPSKEHHOE TEIO MIPUTATMBAET NOABELIEHHbII
Ha HUTH L1APOBOH MIPOBOIHMK. MOXHO JIH 3aKJTIOYHUTH OTCIONA, YTO TEJIO
3apsSKEHO OTPULATENBHO?

27.10. ITonoxuTenbHO 3apsXKeHHas CTEKISTHHAS NaN04YKa OTTAIKHBA -
eT NMoaBelIeHHoe Ha HUTH Teo. ClieayeT M OTCIONA, YTO TENO 3apPsKEHO
MOJOXKUTENABHO?

27.11. onbtit METAIUIMYECKHUI HIap A, UMEIOIUIT HEGOMbIIIOE OT-
BEPCTHE, 3aPSXKEH MOJOXUTENBHO. KaK N3BeCTHO, HA €10 BHYTPEHHEH
MOBEPXHOCTH 3apPAABI OTCYTCTBYIOT. 3apPSIAUTCS JIM METANTHYECKUH LIap
C, eClii COeIMHUTD ero NPOBOJIOKOH C BHYTPEHHEH IIOBEPXHOCTBIO Lia-
pa A?

27.12. He3apsikeHHbIf METAJUIMYECKHI 1UAPHMK, MOABEIICHHBI Ha
IIEJIKOBOM HUTH, IIOMELIEH B ONHOPOJHOE 3IEKTPUYECKOE TT0JIe HATps-
XEeHHOCTbIO E. KakoBa HanpskeHHOCTDb MO 1S TOYeK BHYTPH Inapuka?
W3MEHUTCS 1M OTBET B CJIyYae 3apsXEHHOro liapuka?

27.13. B mosie OTPHLATEIBHOTO 3apsAna BHECHH MOJBIA MeTaminye-
ckui wap. Yro npousoitner ¢ noneM 3apsiaa? [TosicHUTe ¢ MOMOILBIO pU-
CYHKa.

27.14. [NogoXUTENbHbINA 3apsik HAXOMUTCSA BHYTPH T10JI0TO cheprye-
CKOro npoBoaHUKa. M306pa3uTe ¢ IOMOLLBIO CHIOBbIX TMHUI 3/1eKTpHYe-
CKHe TIOJIST BHYTPH M BHE €ro.
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27.15. OnpeaenuTe, 1O Kakoro noTeHUuana +
MOXXHO 3apsIIMTh YeAMHEHHbI It METATMYECKUH Lua- + »
puk paguycom R= 10 mM. Kakoit 3apsaa oH npu i [
3ToM OyaeT Hect? HanpstkeHHOCTD 101151, TIPU KO- + ———
TOpO# HAcTynaeT npo6oii Boznyxa, £ = 33 kB/cm. j‘_

27.16. MetauIMyeCKHE 1HAPDI, 3apSIXKEHHbBIC OfU-
HAKOBbIM 3apsIOM, MMEIOT MoTeHUMabl @ = 20 B n Puc 174

¢, = 30 B. Onpepenute, KakuMm OyAeT UX MOTEH-
oMaj, ecad COeIMHHUTh WX NpoBonokoii. Paccros-
HMe MEXIy lIapaMM BEeIMKO MO CPaBHEHMIO C WX PaAuycaMu.

27.17. JIBa OAMHAKOBBIX METAIMYECKUX 1apa panuycom R = 5,0 ¢cM
KaxAblil HAXOOATCS APYT OT Apyra Ha pacCTOSIHMM MHOTro GoJibiie uX pa-
auycoB. OHu HecyT 3apsinbl ¢, = 95 MkKin u g, = 75 MxKu1 cooTBeTcTBEH-
HO. OnpeaeanTe KOJUUeCTBO TEMIO0ThL, KOTOPOE BBIIEAUTCS [IPU COeANHE-
HMHU UX TIPOBOJIOKOIA.

27.18. J1Be napayieibHble METAUTMYECKUE TJIACTUHKHU PACTIOOXEHbI
Ha HeBONMbLIOM pacCTOSIHUM JIpyT OT Apyra. Kakue 3apsanbt 6yayT MHAyLH-
pPOBaHbl Ha IIOBEPXHOCTSIX BTOPOH TUIACTMHKHM, €CIW NepBOH COOOIUTD
MONOXUTEAbHBINA 3apsn g?

27.19. 3apskeHHass METALIMYECKasl IUIACTHHKA HAXOOUTCS B 3JIEK-
TPUYECKOM IToJNie. PesynbTupyioliee mosie mokasaHo Ha puc. 174. 3apsan
1acTHHKH ¢. CieBa OT Hee HanpskKeHHOCTh nong £}, a cnpasa — E,. On-
penenuTe CUTy, NEUCTBYIOILYIO Ha TUIACTUHKY.

27.20. MasieHbKMii LapuK, uMetowuit 3apsan g = 1,0 - 1078 Ko, naxo-
JMTCA Ha pacCcTOsTHUU ¥ = 3,0 cM OT IJIOCKOM METAJUTMYECKOH 3a3eMJIEH-
HOW creHKU. OnpeaennTe, ¢ KakKOi CUJION OHU B3aUMOIEHCTBYIOT.

27.21. Ha paccrosasun r, = 2,0 ¢M OT IpoBOAsilied OCCKOHEUHOMH
IUIOCKOCTH Haxoautes 3apsa g = 1,0 - 107° K. Onpenenute moTeHuMan
TI0JIS1 B TOUKE, OTCTOSIEH OT IJAOCKOCTY Ha PACCTOSIHUE £y M OT 3apsiia Ha
paccrosinue r, = 3,0 cMm.

27.22. Metajuindeckast TJIacTMHA, PACNOIOXeHHAas B BEPTUKAJIbHOM
IUIOCKOCTH, CoeIMHeHa ¢ 3eMiieii. Ha paccTositHuu = 10 ¢cM OT MJIACTHHEL
MOMEILAIOT Wapuk Maccoit m = 0,10 r, nogBeLlIEHHBIIf HA HUTH IUTUHOIA
/=12 cM. I1pu coobUIEHUH €My 3apsa g OH NPUTAHYJICA K IIIACTUHE Tak,
YTO HUTh OTKJIOHMJIACH OT BepTUKATH Ha yron o = 30°. Haitnure 3apsz wa-
pHKa.

27.23. HeGonbl1I0# HIAPUK BUCHT HAJl TOPU3OHTANbHOH MPOBOASILEH
TUTOCKOCTBIO HA U30NUpYIOLLe# yripyroit HUTH. [Tocne Toro kak eMy coo6-
iy 3apsia ¢ = 1,4 - 107 Kon, oH onmyctuiics Ha Ar = 9,0 MM, M paccTos-
HUe J0 NpoBosilei niockocTu crano » = 10 cMm. Haitnute koadduuiuenr
YIPYTOCTH HUTH.
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27.24. INapadunHoBblii [LAPUK MPUTSATHBAETCSA K 3apSKEHHOMY Me-
TAIMYECKOMY [IAPMKY B BO3XYXE, HO OTTANIKUBaeTcs OT Hero B Boze. [lo-
yemy?

27.25. MeTannnyecKuii 3apsKeHHBbIH ap oKpyXeH TONCThIM cdhepu-
YyeCKUM CJ10eM TU3JIeKTpUKa. Hapucyiite KapTudy CUIOBBIX IMHHH J/1EeK-
TPHYECKOro TMOJIsl BHYTPU M BHE AMBJIEKTPHKA.

27.26. Paguyc MeTtamiiyeckoro mapa R = 5,0 cM, a TojiiuHa chepu-
yecKoro ¢Jjiost 300HUTA, OKpyXalolero ero, d = 5,0 cm. 3apsn wapa g =
= 6,0 - 107° Ki1. BLI4MCINTE HAMPSXEHHOCTE 01 B TOYKAX, JeXal1X Ha
paccrosinuu #; = 6,0 cM 1 r, = 12 cM OT 1eHTpa Lapa, U NOCTpoiiTe rpa-
(UK 3aBUCMMOCTU HATIPSIKEHHOCTH OT PACCTOSHMSI.

27.27. Metananvyeckuit map paauycom R = 5,0 cM, Hecyimi oTpuua-
TeJLHBIN 3apsa, PABHOMEPHO paclipeie/ieHHbII ¢ MOBEPXHOCTHON TUI0T-
HocTbio 6 = 2,0 HKJ1/M?, OrpyXaloT B KepocHH. OTipeneauTe BETUIUHY 1
3HAK MOJISIPU3ALIMOHHOrO 3apsia, HaABECHHOTO HAa TPAHHULIE METANLT — AU~
3JIEKTPHUK.

27.28. JIBe BEepTHKAJIBHO pAacHOJIOXEHHBIE TUIACTUHEL 3aPsKEHBI TaK,
YTO Pa3sHOCTb MOTEHIMATOB MeX Iy HUMH paBHa A@ = 400 B. [Tractunel
MOIrPYXaloT B Macjo. OnpeaesnTe MOBEPXHOCTHYIO TNIOTHOCTD CBSI3aHHBIX
3apsiA0B, €CAM PACCTOSTHUE MexXAy HUMH d =20 MM.

§ 28. DuaexkTpoeMKocTh. KonaeHcatopsl

28.1. /IBa MeTaJlIMYeCcKUX 1apa — GOABIIONM M MaJleHbKUI — 3aps-
KAKOTCS OMHAKOBBIM KOMMYECTBOM 2JIEKTpUYECTBA. byayT nu onquHako-
BBIMH MX NMOTeHIHATLI? YTO Mpon30iineT, ec/iM X COETMHUTL MTPOBOJIO-
Koit?

28.2. /IBa MeTaUIMYECKHX [IAapa — OOJBLIOH U MaleHbKMI — 3apsi-
JKAIOTCST 10 OJMHAKOBOrO MoTeHUMana. Ha kakoM mape rmpu 3ToM OyneT
Goussluii 3apsan? B Kakylo CTOpOHY OYIET [1epeTeKaTh 3apsill, €CJU UX CO-
€JIMHUTb MPOBOJIOKOH?

28.3. JIBa METAIMMYECKUX 3apPSDKEHHBIX 1Iapa COENUHSIOT TTPOBOJIO-
xoii. [Tokasars, 4T0 Moce coeIMHEHUS MOBEPXHOCTHBIE MIOTHOCTH 3apsi-
JIOB Ha HUX OyayT oOpaTHO MPOMOPLMOHAIBHBI WX palUyCaM.

28.4. Onpenennure, KakKMM OOJKEH ObITh pagMyC ILlapa €MKOCThIO
C=1,0 ].

28.5. Beiyncinre eMKOCTh 3eMHOTO 11apa. Ha CKonbKo yBeMyuT no-
TeHuMan 3emau 3apsn g = 1,0 Kn?

28.6. Metaunueckuii wap anametrpoM D = 18 cM 3apskaror 5o no-
TeHuuana ¢ = 10 kB. Onpenenure BeNUYMHY €rO 3apsiia.

120



28.7. OnMHaKOBble MaTeHbKHE KareabKy pTyTH uuciaom N =1,0 - 10°,
3apsDKEHHbBIE PABHBIMU 3apsiiaMH, CIMBAIOTCS B OLHY cepHUYECKyo Kan-
Ji10. Bo CKORbKO pas ee roTeHnas 0o/Iblie MOTEHIIMAIA MaJIeHbKOH Karin?

28.8. /1Ba 01MHAaKOBBIX 11apuKa auaMeTpoM D = 1,0 cM KaXabli 3apsi-
JKEHbI OIMH 0 noTeHuMana ¢; = —6,0 kB, npyroit — 10 ¢, = 6,0 kB. BblI-
YUCJIATE CUJLY TPUTSDKCHUST MEXAY HMUMHU Ha paccrosiuum r= 1,0 M.

28.9. Jlsa wapa, onuH paauycoM R, = 5,0 cM ¢ 3apsiaom ¢, = 0,80 HK 1,
apyroit paauycoM R, = 10 ¢cM ¢ 3apsiaom g; = —2,0 uKi1, coeAMHA 0T JUTMH-
HOW TOHKOU nposoyiokoi. Kakoil 3apsag nepemecrutcs o Hei? Kakum
Oyner oOILMII TOTEHLWAT LUAPOB MOCAE COEXMHEHUs?

28.10. 3apsxeHHBI A0 noTeHuMana @; = 300 B wap paauycom
Ry = 15 cM coenyHsAeTCS ¢ He3apspKeHHBIM 11ApOM JIMHHOI TOHKO# npo-
BOJIOKO#. [Tocte coeAHeH s ero moTeHIman ctan ¢, = 100 B. Onpeaenn-
T€ paauyc BTOPOro Iiapa.

28.11. Metannnyeckuit Wapuk paguycom R; = 1,0 cM, 3apsiKeHHblil
00 noreHumana ¢; = 270 B, BHOCUTCSI BHYTPb NOJIOTO METAIMYECKOTO
urapa paaguycom R, = 10 cM, 3apsikeHHOT0 10 MoTeHMa a ¢, = 450 B.On-
peneTe NOTeHIUAJIb U 3apsLbl Ha Lapax Moc/ie X NPUKOCHOBEHMS.

28.12. MeTajinuecKkuit wiap paauycoM R;, 3apsiKEHHbII 0 HEKOTO-
pOro noTeHUUal a, OKPYXaloT KOHUEHTPUIECKO! chepruecKoit NpoBoas -
e 060104K0i pannycoM R,. Kak U3MEHHTCSI OTEHLIMA M YEMY CTAHET
paBHAa €MKOCTb 1apa, €CJIM BHELIHIW 060JI0YKY 3a3eMIUTH?

28.13. M3ompoBaHHbIii METAIMYECKUH Lap paguycoM R =50 cM
3apspkeH fo noreHuuana ¢ = 10 kB. Onpeaenute 06GbeMHYIO TIOTHOCTh
SHEPrUM y €ro MmoOBEPXHOCTH.

28.14. /18a o1MHAKOBBIX 1apa YAANeHbI Ha OYE€H b GONIBLLIOE PACCTOSTHIE
apyr ot apyra. IToie nepsoro wapa odnagaet sHeprueit W, = 1,6 mIx, a
nojue Broporo — 3Hepruei W, = 3,6 MIx. OnpegennTe, KAKOE KOJTUYECT-
BO TEIJIOTHI BBIJENUTCS MPH UX COCAMHEHUH ITPOBOJIOKOM.

28.15. IpoBoaHKK eMKoOCTbIO C) 3apsiXeH 10 NOTEHLMana ¢, a po-
BOIHHK €MKOCThIO C; — 10 moTeHUMana @,. [IpOBOAHUKYU yaaneHbl Ha
OY€Hb GOJIBILIOE PACCTOAHME APYT OT Apyra. OnpexeanTe, KakuM OyAeT ux
TIOTEHLKAJ, €CAM COCAMHWTbL MX IPOBOJOKOIA.

28.16. [IpoBonHMKH, 3apsIKEHHBIE OANHAKOBBIM 3aPSIOM, UMEIOT IT0-
TeHUHabl ¢ = 40 B n ¢, = 60 B. Kakum Gyzmer ux norenuuman, eciv co-
EIUHNATb UX TOHKOI INPOBOJIOKOI?

28.17. Iposoanuk eMkoctbio C) = 1,0 MK® 3apsiKeH 10 NOoTeHIMaia
¢; = 6,0 xB, a npoBonHuk emkoctbio G, = 2,0 MKP — 10 noTeHUMana
@2 = 12 KB. PaccTognue Mexny HUMHU BEAUKO 110 CPABHEHHIO C 11X pazme-
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paMu. OnpefesnTe, Kakoe KOJTHYECTBO TEMIOThl BBIIEUTCS NPU COEdN-
HEHUU KX TPOBOJIOKOM.

28.18. Iliockuii KoHAeHcATOP OOpPa30BaH NBYMsI KBaIpaTHLIMH ILIa-
CTMHaMU, OTCTOSILUMMHU APYT OT Apyra Ha paccroguuu d = 1,0 mM. Kakoii
JIOJIXKHA OBITh LUMPUHA KAXI0H U3 NIACTHH, YTOOBI eMKOCTb KOHAEHCATO-
pa6buia C = 0,010 Mx®D? Yemy 6y~2T paBHa CTOpOHA MJIACTUHBI U5l IOJTY-
YEeHUs] TAKOM XK€ €MKOCTHU, €CIM MEXIY HUMHU IIOMECTUTH TeTUHAKC?

28.19. MMeroTCst 1B€ MeIHbIE TUIACTHHBI, JIMCTOK CJIOAbI TOJNLIIMHON
d, = 0,10 MM, KBaplieBast IIaCTUHKA TONLMHOI ¢) = 2,0 MM U MIaCTHHKa
BOCKa ToJiluHOM d3 = 1,0 cM. Onpeaenure, KaKyro M3 MJIACTUH HaXO0 B34Th
JUISL TIO/ydyeHUsl HauboJblIeit eMKOCTH KOHIeHCaTopa.

28.20. Ortanon eMkocthio C = 1,0 Mk® nenaercss U3 TOHKUX JINCTOY -
KOB MeTajlj1a, IPOCIOEHHBIX TIMCTOYKAMH CITIOABI TONLMHOM d = 0,10 MM.
OnpejienuTe, KaKo# JOMKHA GBITH TUIOLIANb MOBEPXHOCTU TAKOTO KOH-
JieHcaTopa.

28.21. I'lnockuii KOHAEHCATOP, MEXY OOKJIaAKaMu KOTOPOTo Haxo-
JNUTCS CTeKJISTHHAs TIJIaCTUHKA, IPUCOeJIHHEH K aKKyMyJsiTopy. 3apsii
KOHAeHcaTopa gy = 14 MkKn. Onpenenute, Kakoii 3apsi IpoiaeT yepes
AKKYMYJIATOP MPH YIAICHUM TJIACTHHKH.

28.22. OnpenenuTte CUIY B3aUMOAEHCTBUA IUIACTHHOK MJIOCKOTO KOH-
AeHcaropa 1uiomansio S = 100 cM2, eciu pasHOCTh NMOTEHLIMAIOB MEXAY
HumMu A@ = 500 B u paccrosiiue d = 3,0 MM.

78.23, [MnacTuHBI TWIOCKOTO KOHACHCATOpA UMEIOT 3apsaab! +g U —q.
Kak U3MEeHUTCS CWla UX B3aMMOACHCTBUSL, €C/IM PACCTOSHUE MEXAY HUMU
yBeAWYUTL B 3 pa3za?

28.24. Pemuuts 3agauy 28.23, cuMTasl, 9YTO MIACTHMHBI KOHAEHCATOpa
NMpUCOEIMHEHBl K 0aTtapee aKKyMYyJIsiTOpa.

28.25. Kak u3MeHUTCS1 eMKOCTh Cj MJIOCKOTO KOHIEHCATOpa, €C/IU Me-
XAy ero o0KJIagKaMH MOMECTUTh IJIACTUHKY: 1) CTEKJISTHHYIO; 2) METaIU -
yecky1o? ToJlHa Kax a0 MacTMHKY paBHA TOJIOBUHE PACCTOSIHUSI Me-
XAy OOKJIafKaMH.

28.26. ToHkast MeTaJ/IMUYeCKas IJIACTUHKA NOMEILEHA MEXITY 00Ka -
KaMHU T0CKOro KOHAEHCATopa NapajuieibHO 06erM miacTuHKaM. Kak 3to
MOBJUSIET HA eMKOCTh? UTO TpoM30MAeT, €C/IM €€ COSAMHUTD C OAHOMI U3
o0kJ1aok?

28.27. Haiiaure eMKOCTh KOH/IEHCATOPA, U300paXXeHHOTO Ha puc. 175,
ITnomans Kaxmoil mnacTUHB S, a PacCTOSHUE MEXIAY HUMH d.

28.28. KonaeHcaTop, 3apsiK€HHblii 10 HaTpsi-

XeHunst U; =100 B, coennHsieTcs1 ¢ KOHIeHCaTo-

QE_) POM TaKoOii e eMKOCTH, HO 3apsDKEHHBIM J10 Ha-
npsixenus U, = 200 B onuMH pa3 oq1HOMMEHHO 3a-

Puc. 175 DSDXEHHBIMU  OOKJIQAKaMH,  Jpyroi — pazHo-
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UMEHHO 3apsDKeHHBIMU. Onpenenaute, Kakoe HaIpsikeHUe YCTAHOBUTCS
MeXay OOKJIaAKaMHU B OOOUX ClIyyasix.

28.29. IIpocTpaHcTBO MEXIy MIACTHHKAMH TJIOCKOrO KOHAeHcaTopa
3aMOJHEHO ABYMSI CIIOSIMU JUIEKTPUKOB: (bapdopa Tonmuon d; = 1,0 cMm
1 napacduna ToauHoHi d; = 2,0 cM. Pa3HOCTh NMOTEHLHANOB MexXny 06-
Kiankamu Ag = 2,1 kB. Ompeaenure HanpseKEHHOCTD MOAA U nageHue
NOTEHIMAa B KAXIOM U3 CJIOEB.

28.30. bymara npo6uBaeTCs NpH HanpsikeHHocTH nosist £ = 18 kB/cm.
JBa M10CKMX KOHJEHCATOPA C U30JIUPYIOIINM CJI0EM U3 3TOH Gymaru Toj1-
wrHoi d = 2,0 MM, oauH eMKocTelo C) = 1200 nd, apyroit eMKOCTbIO
C, = 400 n®d, coennHeHsl nocnexoBaTeAbHO. [IpH KaKOM HauMeHbLIEM
HamnpsDKeHUM OydeT nipoduta cucrema?

28.31. Onpenenure, Kakoe KOJMYECTBO TEIUIOTHI BBIIENUTCS B MPO-
BOJIHMKE, ECJIN YE€PES HETO Pa3psANTh KOHAEHCATOD eMKOoCThbio C = 25 nd,
3apstKeHHbId 0o HanpsbkeHusa U =2,0 xB.

28.32. Onpeaenure, KaK U3MEHHTCS] OObEMHas TIOTHOCTh SHEPTHHU
NOJIS B 3apSKEHHOM TJIOCKOM BO3JYIIHOM KOHAEHCATOPE NPH YMEHblIE-
HMU 3a30pa MeXIY TJIACTUHAMM B 2 pa3a:l) mocje OTKIIOYEHHS OT UCTOY-~
HUKa HaNpSDKEHUA; 2) TIPY HOAKIIOYEHHOM UCTOYHHMKE HATIPSIKEHUS.

28.33. [lnockuit BO3RYIIHBINK KOHAEHCATOP eMKOCThIO C = 20 HD 3a-
PsiXeH J10 pasHocTH noTeHuManos Ag = 100 B. Onpexnenute, kakyio pa6o-
TY HaJI0 COBEPIINTD, YTOOI BABOE YBETUUUTb PACCTOSTHIE MEXIY OOKIIAM -
KaMu.

28.34. Mexny o6K1aikaMU TUIOCKOTO KOHIEHCATOPa HAXOMUTCS Ma-
paduHosas nnactuHka. EmkocTe KoHneHcatopa C= 4,0 mMx®, 3apsin
g = 0,20 MKn. Onpeneste, Kakyio paboTy HyXHO COBEPILHUTD, YTOObI BbI-
TAllUTh MIACTUHKY U3 KOHAEHCATOpA.

28.35. I1nockuit KOHIEHCATOP, HAMOJIOBHHY 3aMONHEHHbIit BOCKOM,
3apsiIUIIM 10 HEKOTOPO# pasHOCTH noTeHUManoB. HaiinuTe pacnipeaene-
HHWE DHEPrUU B BO3AYLIHOM 3a30p€ U BOCKE.

28.36. Haitnute eMKOCTH KOHIEHCATOPHBIX 6atapeit, H306paskeHHbIX
Ha puc. 176.

28.37. Haitanute eMKOCTH KOHAEHCATOPHBIX 6aTapei, H300paxeH HbIX
Ha puc. 177.

¢ b ¢ ¢
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Puc. 176
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28.38. barapesi U3 4yeTbipex OIWHAKOBBIX KOHIEHCATOPOB BKJIIOYEHA
OIIMH pa3 o cxeMe puc. 178, a, Apyroii pas — no cxeme puc. 178, 6. Onpe-
JleJuTe, B KaKOM cCliydae €MKOCTh Oartapeu OyaeT OoOblile.

28.39. /IBa OAMHAKOBBIX BO3AYUIHBIX KOHIEHCATOPA C €MKOCTBIO
C = 3,0 Mmx® kaxaelit 3apskeHb A0 HanpsxeHus U= 200 B. Onuu u3
KOH/IEHCATOPOB 3aMONHSAIOT NapadMHOM, MOCJE Yero UX COSIUHSIOT na-
panienabHo. Onpeaenute paboTy NMPOMCXOASALIErO IPU 3TOM pa3psza.

28.40. Barapes U3 n = 5 nocJiefoOBaTeIbHO COEIMHEHHbBIX KOHIEHCA-
TOpOB eMKOCTbIO C = 2,0 HD Kaxablil MOAXEPXKUBAETCS TPUA NIOCTOSHHOM
Hanpsokenun U= 10 kB. Onuu n3 xonneHcaropos npoGusaercsi. Onpe-
JEUTE 3apsii, NMPOTeKIIMi MO LerH.

28.41. Barapes u3 Tpex MOCIeA0BaTENbHO COEAMHEHHBIX BO3LYIL -
HBIX KOHIEHCATOPOB eMKOCTbIO C = 4,2 MK® KaXIblif MOAJEPXKUBAETCS
Npy NOCTOAHHOM HanpspkeHuu U= 100 B. O1MH U3 KOHIEHCATOPOB 3a-
TOJIHAIOT citonoi. OnpenesnTe paboTy MCTOYHUKA HANPSIKEHUSA U U3Me -
HeHWe 3HepruM Oartaped KOHIEHCAaTOpOB.

28.42. Nocne 3aMbIKanus Kioda (puc. 179) HCTOYHUK HaMpPSOKEHUS
coBepuun padoty A = 16 MxIx. Onpenenute eMKOCTh KoHIeHcaTopa C,
ecim G =6,0 Mx®, C;=2,0 Mmx®P, € =2,0 B.
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28.43. Kak wv3MeHsITCA 3apsil M PasHOCTb MOTEHLMAIOB OGKIALOK
koHzaeHcaropa C; (puc. 180) npu npo6oe koHaeHcatopa C,? Bo ckojibko
pa3? C,= G, =5,0 Mx®, C; =15 mxD.

28.44. B HeKOTOpO# LeMH UMENCS YIaCTOK, N300paeHHbIH Ha PHC.
181. EMKocTb koHzneHcatopa C = 10 Mk®, ero 3apsaa g = 40 MxKn n D1C
ncroyHuka € = 1,0 B. Haiinure pasHoCTb NOTEHIMANOB MEXIy TouKamu A
u B

28.45. Ha yuactke uenu (puc. 182) €, =1,0B,%,=2,0B, ¢, — ¢ =
= 3,0 B, C, =20 Mx®, G, = 30 Mx®, C; = 60 Mx®D. Halimure Hanpsixe-
HUE Ha KaXIOM KOHIEHCATOpE.

28.46. Ha yyactke uenu (puc. 183) 6, =1,0 B, ,=2,0 B, C, =
=10 Mx®, C, = 20 mx®D. Haiinure 3apsix konaeHcaropa C,, 3Hasl, 4To 3a-
psil KoHzeHcatopa C; paBeH ¢, = 10 MxKo.

28.47. HaiiauTe 3apsn Kaxa0ro KOHAEHCATOpA B LENM, OKa3aHHOIM
Ha puc. 184.

28.48. Onpesennte pasHOCTb MIOTEHLIMATOB MEXAY TOYKaMu A U B B
cxeMe, M300paxeHHoil Ha puc. 185.

Puc. 183 Puc. 184 Puc. 185
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Puc. 186 Puc. 187

28.49. OnpeneauTe pa3HOCTb MOTEHUUANOB MEXAY TOUKaMu A U B B
cxeMe, U300paxkeHHON Ha puc. 186.

28.50. Ha cxeme, u3obpaxeHHo# Ha puc. 187, ¢ = 0,30 kB, C= 100 nP.
CHauana 3aMbIKaloT K104 Kj. 3aTeM ero pasMbIKaloT U 3aMBIKAIOT KJIIOY
K,. Onpenennre, Kakue 3apsiibl [IPOTEKYT MPU STOM B YKa3aHHBIX CTpeJ-
KAMU HanpaBJieHUsIX.

28.51. Onpenenute 3apsabl, NporexuMe yepes ucTouHuk B C u npo-
BOJHMK, KOTOPBIM 3aMBIKaIOT TOYKU A U B (cMm. puc. 185),ecmn €y = G, =
= C3 Co, C4 2C0

,HOHOJIHP[TCJIBHHC 3aJa4YH

VIII.1. [Ise npoBoasume cepsl amameTpaMu D =5,0 MM, d =2,5 MM
COeIVHEHbI HENMPOBOASILUEH NPYXUHOI XecTKocThio k =100 H/M pmiHol
[ =10 cM. OnHoli u3 chep cooblIaIoT 3aps] ¢g. 3aTeM UX COSAMHSTIOT TOH-
KHM IpPOBOAHHUKOM. PaccTosiHMe Mexny HMMW CTAHOBMTCH DPaBHBIM
L = 10,5 cMm. Haiinure 3apsia g, eCiiy 0 COOOLUEHH S 3TOTO 3apsiia CHJla Ha-
TSDKEHUST TIPY>XKUHBI OblIa paBHA HYJIO.

VII1.2. Onpenenute cuiy B3auMoaeACTBUS ABYX aunoneit (puc. 188),
HaXOJSIIMXCS HAa PAcCTOSIHUM r > [ Ipyr OT Apyra.

VIII.3. ABa TOYECUHBIX PABHbIX MO BEJIMYMWHE OTPULATENBHBIX 3apsiaa
3aKperieHbl HAa paCCTOSIHUM / Ipyr OT Apyra. [TonoxXuTebHEIN 3apsii 1BU-
XKeTCs 13 OECKOHEYHOCTH 10 NMPSIMOM, MPOXOASILIEH Uepe3 LeHTp OTpe3Ka /
1 NepNeHANKYISIpHOM K Hel. OnpeaeuTe, Ha KAKOM PacCTOSTHUH OT 3a-
PAIOB YCKOPEHHE TMOJOXUTEIBHOrO 3apsifa; 1) MakCUMaJIbHO; 2) paBHO
HYJIO.

VIIlL.4. [IBe MeTalavyecKue IIACTUHBI IUIO-

+q +¢  Wagpio S = 10 cM? yKPEIUIEHbI MAPAUIENLHO APYT

I Ipyry Ha paccrossuuu / = 1,0 cM: onHa — Ha uzo-

-4 ¢ JUpYIOLIEH TONCTaBKE, APYras — Ha TpPyXHHE

xectkocThlo k = 0,25 H/M (puc. 189). Usonupo-

r BaHHOH IMacTUHe cooOLIWIN 3apsin g = 3,0 HK.

: ' Omnpenenute pasHOCTb MOTEHUHAIOB MEXAY
Puc. 188 HUMHU.
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Puc. 189 Puc. 190 Puc. 191

VIIL.S. Onpenenute, Kakasi aHeprus 3arnaceHa B 6atapee KOHIEHCATO-
pOB, U300paxeHHbIX Ha puc. 190.

VIIL.6. Mexay nnactiHamu [ 1 2, pacrofioXeHHBIMU Ha HEGOIbIIOM
PacCTOSSHMM ApYr OT ApYyra, pa3HOCTb NOTEHLUAN0B A@g = 120 B. K Hum
TIOXHEC/IM IBE INTACTUHBI Ha TaKoe Xe paccToAgHue (puc. 191). Onpenenure
Pa3HOCTb NNOTEHLHAIOB MEXAY NAacTUHaMHU [ 1 4, eCIU TIACTUHEL 3 U 4
COCIMHWIM TIDOBOJAHMKOM, a 3aTeM IPOBOAHUK YOpaH.

VIIL7. [iBe MeTainuyeckue MIACTHUHBI, UMEIOLIME 3apSibl g U ¢,
TIOTHECIIU NApAJUIENBLHO APYT Apyry. OnpeaenuTe, Kakue 3apsiibl HABEIYT-
Csl Ha MX TTOBEPXHOCTAX.

VIILS8. /Ise MeTannnyecKue niacTHHBI PACIIONOXEHBI Ha PACCTOSTHUN
L npyr ot npyra u coeAMHEHBI MEXAY COBO¥ NPOBOTHUKOM. OfHA U3 HUX
3azemyieHa. Mexily HUMU Ha paccTosiHuK L/3 0T OAHOM HAXOAUTCS TOHKAs
HENpOBOAsILIAs MJIEHKA, Ha KOTOPOH paBHOMEPHO pacripeneeH 3apsy Q
(puc. 192). Onpenenante, Kako# 3apsii MOTEYET IO MPOBOXHHKY, €U
IACHKY NEpEABHUHYTL Ha paccTosiHue L/3 K Japyroil miacTuHe.

VIIL.9. 1sa mapuka c 3apsinamu ¢ = 30 HKU1 Kaxablit 3aKperieHs! Ha
JABYX HETIPOBOISILUX CTEPXHSX U YKPEMJIEHbI MEXIY CO00i HENPOBOJIsI-
el HUThIo (puc. 193). CtepXHU MOTYT BpaLIaThCsl B INIOCKOCTH PUCYHKA
BOKDYr To4ku O 6e3 TpeHuMs. JITMHA HUTH Y CTepXHEN OMHAKOBA Y paBHa
/=15,0 cm. [llapuky MOMEILAIOT B OXHOPOIHOE NEKTPUUECKOE MOJE Ha-
npsixeHHocTbio £ = 100 kB/M, HanpaBieHHOE NeprieHANKYISIPHO HUTH B

E_
]
i3 T N5
L o]
_____ 1
L3 e
q
1 —_—
Puc. 192 Puc. 193
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[JI0OCKOCTH PUCYHKA. B HEKOTOPLINt MOMEHT BpDEMEHHM HUTD NEPEXUTaloT.
IpeHebperass AeWCTBMEM CHMIbLI TSIKECTH, HAWIWTE CUY HaTAXCHUA
CTEPXHEH B MOMEHT, KOT/A 3apAibl HAXOAATCS Ha ORHOM TIPAMOIi C OCBIO
BpauleHHs.

IF'nasa IX
ITOCTOSIHHBIN TOK

§ 29. Cuna Toka. 3akoH OMa 11a yyacTKa UenM.
Coenunnenus APOBOJHHKOB

29.1. M3BecTHa 3aBUCUMOCTD CHJIBI TOKAa B NPOBOAHHUKE OT BPEMEHH
(puc. 194). BeluucauTe 3apsi, NPOLLCALINI YePE3 CeYeHUE NNPOBOIHUKA 3a
Bpemst OoT # J0 h. Tlokaxure g, Ha rpaduxe I(¥).

29.2. Ha puc. 195 npuBeaeHbl rpadKy BOABT-aMIIEPHBIX XapaKTepH -
CTUK JBYX NMpOBOAHMKOB. CpaBHHUTE UX CONPOTUBJICHMS.

29.3. OnpenenuTe, YeMy paBHa CWIAa TOKa B MPOBOMHUKE, €CJIU 3a
t= 1 MHH 4epe3 ero ceuyeHue nporekaer g = 30 MKn snexrpuuectsa.

29.4. Ha xoHaeHcaTop nepeMeHHON eMKOCTH MOAaHO HaIpsDKeHUe
U= 100 B. OnpeaenuTe cuay TOKa, TEKYIIETO 1O MPOBOAAM, €CJIM EMKOCTh
KOHIEHCATOpa MEHSIIOT PaBHOMEPHO cO ckopocThio AC/At = 10 HD/c.

29.5. 1o npoBoaHUKY TeveT TOK cuioit [ =0,20 A, pasHOCTh NOTEH-
[HaJIOB Ha ero KoHuax A¢ = 7,0 B. YeMy paBHO CONMpPOTUBIEHHME NMPOBOA-
HUKA?

29.6. Onpenenute MIOTHOCTL TOKA, TEKYLIETO N0 MOTKY TOHKOIf MeA-
HOM NpoBoNokKM AIuHOM [/ =10 M, Ha KOTOphIH TMOAAHO HAaNpsiXeHHUe
U=17 MB.

29.7. OnpeaenuTe COMPOTUBIASHUE MOTKA CTAJIbHOI TIPOBOJIOKH TMa-
metpoM D =1,0 MM, Macca Kotoporo m =300 r.

29.8. HuxpoMoBass crnupainb HarpeBaTeJibHOro npubopa AojixHa
HMeThb conpoTtunieHrne R = 30 Om nipu TemrnepaType Hakana ¢ =900 °C.

a

-~

-
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Puc. 194
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CKonbKo MeTpOB MPOBOAOKH HAmO B3SITh I U3ro- I
TOBJICHUs1 COUPAJIM, €CH TUIOILAAb €€ MONePeYHOro
ceueHuss S =0,30 Mm??

29.9. BonbhpaMoBasi HUTh NEKTPUUECKON JlaM- 2
bl npyu Temneparype f; = 2 000 °C uMeeT conpoTus-
nenue R, = 204 Om. OmpenenuTe ee CONpOTHUBIIEHHE U
Ipu temneparype , = 20 °C.

29.10. Onpenenute, 40 KaKOi TeMIEPATyphbl Ha-
[peBaeTCsl HUXPOMOBAs1 AEKTPOTPEIiKa, ECNU U3BECT-
HO, YTO CHJIA TOKA, NPOXOASLIETO Yepe3 06MOTKY B MOMEHT e€ BKJLIOUEH s
(=20 °C), B n=1,09 pa3za npesbiiaer pabouylo cuily Toka.

29.11. CpaBHuTe HANPSDKEHMS HA yyacTKax AB u BC 3JIEKTPUYECKOIT
Lenu npy TMPOXOXKAEHUHN BIEKTPUYECKOrO TOKa (puc. 196).

29.12. Onpenenute, KaKoe KOJHUYECTBO JIaMITO4Y€eK, paCCYUTAHHBIX Ha
Ui = 6,3 B, Hajo B3Th /11 €7104HOM 3EKTPOrHPISHIBL, YTOOBI €€ MOXHO
ObUIO BKJHOYMTb B TOPOACKYK) OCBETHTEJIbHYIO CETb C HanpsiXeHHeM
U =220 B.

29.13. lyroBoii hoHapb, Tpe6YIONLHMit A1 CBOETO TUTAHUS Hanpsexe-
Hue Up =40 B u cuny Toka fy = 10 A, BKJIIOYEH B CETb C HanpsiXeHUeEM
U =120 B 4epe3 peocrar, H3roTOBIEHHbI U3 KOHCTAHTAHOBOI MPOBOJIO-
KH € ruToianpio cevenus S = 2,0 Mm% Onpenenure CONPOTHUBIICHHE peo-
CTaTa ¥ LJIMHY NPOBOJOKH, HEOOXOAMMOMN ANS €ro M3rOTOBJEHUSI.

29.14. Xene3Hblii CTepXeHb COEANHEH NOCAEI0BATENbHO C YroJibHbIM
TaKOH Xe TOMLKHBL. Onpeae/nTe, NpU KAKOM COOTHOLIEHUHM UX JUTMH CO-
TNIPOTHBJICHUE TaKOH KOMOMHALMH HE 3aBUCHT OT TEMMEPATYphi.

29.15. B cetb ¢ HanpsixeHueM U = 24 B nonkmioum [1Ba nnocjaeaoBa-
TEJIBPHO COCAUHEHHBIX pe3ucTopa. [Ipu 3TOM cua TOKa CTama paBHOI
1y =0,60 A. Korma pe3ucTopbl moaKIOYuIu napajuieIbHO, CyMMapHast
CHJ1a TOKa CTana paBHOM [/, = 3,2 A. OnipesiesinTe MX COMPOTHBIEHMUSI.

29.16. Tlpu nociienoBaTeILHOM MOAKIIOYEHUN K CETH JBYX NpOBOI-
HHKOB CUJIa TOKA B 71 = 6,25 pa3a MeHblLie, YeM MPU NAPAILIENLHOM. Onpe-
ACINTE, BO CKOJbKO pa3 OTIMYAIOTCS UX COMPOTHBIIEHMSI.

29.17. DnexTpuyeckas Lenb COCTaBIEHA U3 TPeX MPOBOAHUKOB OfH-
HaKOBOW JUIMHBI M CIIETaHHBIX U3 OJHOrO MaTepuaa. IMposoanuk ¢ nuo-
aapio ceueHns S, = 3,0 MM? coeIMHEH NOCAEN0BATEBHO C NnapajiesIbHO
COCAMHEHHBIMM NPOBOJHUKAMU C IUIOWIANBIO ceueHnit S = 2.0 Mm2 y
Sy = 4,0 Mm%, HanpsoxeHue Ha KOHLax uenu U = 12 B. Cua Toka, Tekyie-
IO Y€pe3 NPOBOJHHUK ¢ Sy, 1 = 1,0 A. Onpenenute st Kaxaoro NPOBOAHUKA
COTPOTHBIIEHME, CUJTYy TOKA M MafeHWe HaNpPSDKEHMUSI.

29.18. Onpenenyte, KAKME CONPOTUBJIEHHS MOXHO NOJIyYUTh, UMeS B
CBOEM paClOpsXEHHH TPH PE3MCTOPa CONPOTHBIEHHEM R = 60 OM Kax-
JIBIA.

Puc. 195
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Puc. 198

29.19. Onpenenute COMPOTHUBJIEHUE
a | 6 peocTara, MO3BOJSIOIIEr0 YMEHBIINWThL TOK B

S

00MIero CONnpoTUBIeHUA Rygy LIENMU OT CO-

NPOTUBNIEHUS ¥ ITPABOI YACTH peocTaTa (pyc.
198).

29.21. B Kakux mipefeaax MOXHO pery-

JIMpOBaTh HampspKeHWe B CXeMax Ha pHuc.
Puc. 199 199?

29.22. Ha BXOA LEMOYKU U3 PE3UCTOPOB,
nokaszaHHo# Ha puc. 200, nonaHo HanpsixkeHue Uy. OnpenennTte Hanpsixe-
HUe Ha Bbixone. Kakoe HanpsikeHue OyleT Ha BXOJE, €CAU Ha BbIXOJ, 10~
JaThk HanpspkeHue Up?

29.23. OnpenenuTe CONPOTHBICHHUS LIeNei, MOKa3aHHbIX Ha puc. 201.

29.24. Onpeaenute COMPOTUBJIEHUs! TPOBONOYHBIX CETOK (pHc. 202).
ConpoTUBJIEHHE KAXKJIOFO 3BeHa PaBHO .

29.25. Korza Ha xnemMbl AB (puc. 203) noganu HanpsokeHue, 3apsif
Ha KoHJeHcarope C okasancs paBHBIM Hymo. Onpeneaure CONpoTHBIE-
HME pe3ucTtopa R,.

29.26. DnexTpUyecKast TUIUTKA MOAKIIOUEHA K CETH ¢ HATIPSDKEHUEM
Us = 220 B ¢ moMOILLbIO JTHHHBIX nposonos ApU 3TOM HaNpsiKeHUe Ha

-

3 n pa3 (puc. 197).
]‘1 29.20. Iocrpoiite rpaduK 3aBUCHMOCTH
UB
0

BRIX

a

R R R R
Bxon R I I Brxom Bxon ZRI I 2Ri l 2R| | Brxon
[, 4

Puc. 200
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Puc. 202

Heit paBHO U = 210 B. Onpeaenute, yeMy GyAeT paBHO HANpPSDKEHUE HA
TUIUTKE, €CNIM K Heil MOAKIIOUWTL NMapalleibHO TaKylo Xe TUIMTKY.

29.27. Kak M3MEHSITCS NMOKAa3aHUs BOJLTMETPA IPH NepeMelleHHn
IIOJI3yHKA peocTara Brpaso (puc. 204)?

29.28. Onpenennte, KaKOW CHIIBI TOK TEYET YePE3 aMITEPMETP C Npe-
HeOpEeXHMO MajIbiM COMpPOTUBJICHUEM B LIEMH, NOKA3aHHOM Ha puc. 205.
R=400 OmM, U;z=0,30 B.

29.29. Yepes ammepMeTp ¢ IpeHebpexxnmMo
MaJIbiM CONPOTHBIEHUEM TEYET TOK CHJIOMN
I =10 MA B uenu, mokazaHHoi Ha puc. 206.
OrnpeaenuTe CONMPOTUBIEHNE PE3UCTOPA, €CITH
UAB = 0,75 B.

29.30. OnpenenuTte, KaAKOH CUJIbI TOK UIET
uepe3 amnepmerp (puc. 207), ecnmu U =15 B,
R=50 Om, R=10 OMm, R;=10 Om,
Ry =5,0 OM. BHYTpEHHUM CONPOTHBJIEHUEM
amriepMeTpa rnpeHeGpeyb. Puc. 203
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Puc. 204 Puc. 205

Puc. 206 Puc. 207

29.31. Onpenenure, KAKOH LIYHT HYXHO MPUCOEAMHUTD K ralbBaHO-
MeTpy co lKanoi Ha N = 100 neneHui, ueHow nenenust o = 1,0MKA U cO-
nporusaeHueM r = 180 OM, YTOObl UM MOXHO GbLIO U3MEPSITH TOKU 10
I=1,0 MA. [ToctpoiiTe rpaduk 3aBUCUMOCTH U3MEPSIEMOrO TOKA OT CO-
MPOTUBEHUS LUYHTA.

29.32. [lapannenpbHO aMIEPMETPY, HMEIOLIEMY CONPOTUBIAECHUE
r =20 MOM, BKJIIOYEH MEIHBII MPOBONHMK JUIMHOI# [ = 20 c¢M M fuIowa-
Abio ceyenust S = 3,4 Mm% Onpeaenute CUIy TOKa B LETH, €CIIM aMIep-
MmeTp mokasbiBaeT [, = 0,30 A.

29.33. AMnepmeTp conpoTtuBieHueM r =10 OM paccuuTaH Ha CUIy
toka Iy = 30 MA. Kakue no6asounbie conpotusnenus Ry, Ry, Ry, Ry Hano
B3SITh, YTOOBI MOXHO GBLIO U3MEPUTH HanpsikeHue U/B 4eTbipex rpejesax:
3, 15, 75 n 150 B?

29.34. Onpeneaute nOKazaHUs BOJBTMETPOB, NOAKIIOUEHHBIX K T0-
TeHLHOMeTpY conpoTusieHueM R =100 Om (puc. 208). HanpsoxeHue
U =60 B. [Mon3yHOK MOTEHIIMOMETpa Haxoautcst nocepeaute. Cornpo-
TUBJIEHUS! BOJBTMETPOB 73 = 60 Om, r, =40 Om.

29.35. BosbTMETP, BKJIIOUEHHDBII 110C/1E10BATEIBHO C CONPOTUBAEHH-
eM R, = 70 Om, nokasbiBaet Hanpspxenue U; = 100 B npu HanpsikeHUHU B

Puc. 208 Puc. 209
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uenu U =240 B. Yro nokaxeT BOALTMETP, €CJIU ET0 BKJHOYUTD NMOCEN0-
BaTeJbHO C CONpOTHBIEHUEM R, =35 KOM B Ty Xe cerp?

29.36. Ha puc. 209 nsobpaxkeHbl CXeMbl 1U1s H3MEPEHUS CONPOTHBIIE-
Hust. Kakylo U3 HUX crefyeT NpeinoyecTsb, KOria H3MepsIeMOe CONpOTHB-
neHue: 1) Benuko; 2) Mano?

§ 30. 3akon OMa nag 3aMKHYTO# uenu

30.1. Tlocrpoiite s Lenu, cocTosiLie U3 UCTOYHMKA ToKa ¢ DJ1C 6,
BHYTPEHHUM CONPOTHUBJIEHMEM r U BHEILIHETO CONPOTHBIEHUSA R, rpadvku
3aBUCUMOCTEH TOKA B UENH U HATIPSIKEHUS Ha 3aXMMaxX MCTOUHWKA OT
BHCLLIHEINO COTIPOTHMBIIEHMUSI. _

30.2. Bo cKO/MbKO pa3 BHELIHEE CONPOTMBAEHME HCTOYHMKA TOKA
JOJDXHO OBbITh G0JiblEe BHYTPEHHErO, YTOGBI NPU pacyeTtax (peHeGperast
BHYTPEHHUM CONPOTHB/JIEHHEM HCTOYHMKA) OWIMOKA HE [MpeBbilIana
n=10%?

30.3. Kak n3MeHAIOTCA MOKa3aHMsi BIEKTPUYECKUX MPHGOPOB npu
ABWXXEHUHM MOJI3yHKA PEOCTaTa B HANpPAaBAEHUM, YKA3aHHOM CTPEJKOi
(puc. 210)?

30.4. K 6atapeiike ¢ O[IC € =4,5 B u BHyTpeHHUM COMPOTHBIEHUEM
r = 1,0 OM noakmo4nIM pe3nctop conpotusaeHieM R = 8,0 Om. Kakoii
CHJIBI TOK TeyeT B Lenn? YeMy paBHO HaMpsiKeHHe HA BHEILIHEM COMpO-
TUBJIEHNU?

30.5. B uenu, cocrosiueit u3 ucrounnka toka ¢ 3ACE = 6,0 B, BHYT-
PEHHUM CONPOTUBACHHUEM + = 2,0 OM Y BHELLHETO CONIPOTUBIICHUS, UIET
TOK cunoit /; = 1,0 A. Kakoit cuiibl TOK NOMAET 10 LEMH, eciu BHelHee
COMPOTHUB/IEHHE YBEJIUYUTL B # =2,0 pasa?

30.6. K 6arapeiike ¢ DAC € = 3,0 B noaxmounnu pPE3UCTOpP COMpo-
TUBAeHHEM R =20 Om. [NageHue HanpsokeHUs Ha pe3UCTOpe 0Ka3aioch
U=2,0 B. Onpesennre TOK KOPOTKOrO 3aMBIKAHHSL.

30.7. Korza K MCTOYHMKY TOKA MOAKTIOUMIH PE3UCTOP COMPOTHBIIE-
HMeM R; = 5,0 OM, cuna Toka ctana /; = 1,0 A, a korna noakTouuIu pe-
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3WCTOp COMpPOTUBNEHUEM R, = 15 OM, To [, = 0,50 A. Onpenenure 3AC
HUCTOYHUKA TOKA U €ro BHYTpEHHEe COMPOTHBICHMUE.

30.8. K 6arapee noakioueHo conpotusieHune R = 20 Om. BonbT™eTp
C BHYTPEHHUM conpoTusiaeHueM r = 2,0 KOM BKIIIOYAIOT CHavasia rnoce-
JOBATENLHO, a 3aTEM MAPAIENbBHO CONPOTUBICHUIO R. B 000KX ciy4asix
ero TOKA3aHUS OKa3aluCh OAMHAKOBbI. OnpeaeanuTe BHYTPEHHEee COTpO-
TUBJEHUE OaTtapeu.

30.9. llenb cOCTOUT M3 aKKYMYJISITOpPA C BHYTPEHHHUM CONPOTUBJIEHU-
em r = 5,0 OM u Harpy3ku R = 15 OuM. [Ipu noaxioueHM K Harpy3ke He-
KOTOPOTO Pe3UCTOpa MapasuiebHoO, a 3aTeM M0CIEN0BATEIbHO TOK Yepe3
STOT PE3UCTOpP He MeHsiercs. UeMy paBHO €ro COnpoTUBieHue?

30.10. K reneparopy noukinodeHo n# = 100 naMn, coeAMHEHHBIX na-
palieNbHO, UMEIOLIHX conpoTusieHue R = 1,2 kOm Kaxnas. Hanpsixe-
Hue Ha aammnax U =220 B. BHyTpeHHee cOnMpOTUBJIEHUE TeHEpPATOpa
r==6,0 OM. Onpengenure DC renepatopa.

30.11. OnpenenuTe NaneHUe HANPSIKEHUS HA pE3UCTOPAX M HCTOYHU -
Ke TOKA, a TAKKE CHJIBI TOKOB Yepe3 HUX, eclid R = 6,0 OM, R, = 12 Om,
R;=5,0 Om, r=3,0 Om, € =12 B (puc. 211).

30.12. KakoBa pomxHa 6uith DJIC 6atapeu B cxeMe (puc. 212), 4yto6sl
HaINPSDKEHHOCT IOJTS B IIOCKOM KOHAeHcaTope 6bi1a £ = 2,0 kB/M? Co-
npotusieHune r = Ry = R,. PaccTosHue Mexay njacTMHaMu KOHIEHCATo-
pa d=5,0 MM.

30.13. Korna napaniejbHO KOHIECHCATOPY, MOAKIIOUEHHOMY K 3aXKH-
MaM GaTapeu, NONKITIOYUIN PE3UCTOP conpoTtuBieHreM R = 15 OM, 3apsin
Ha HeM yMeHblicsa B # = 1,2 paza. Onpeaenure, 4eMy paBHO BHYTPEH-
Hee COMpOTUBIEHME OaTapeu.

30.14. Onpenenute 3apsa Ha KonaeHcatope eMKoctbio C = 1,0 Mx®
(puc. 213). DJ1C ucroururka Toka € = 6,0 B, BHyTpeHHEE CONPOTUBIIEHHE
r=50 OM, Ry=R =R =20 Om.

30.15. Onpenennre, KaKUM NODKHO ObIThb COMpPOTUBIEHUE R (puc.
214), 9T06bI 3aps MIOCKOrO BO3AYLUIHOIO KOHAEHCATOpa OKa3ayics paB-
HbIM ¢ = 4,5 MxKut. Kak U3MEeHHUTCS 3apsa KOHAEHCATOPA, €CJIK pacCTOsA-
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HUE MEXIY ero TUlaCTHHaMu yBentnuuTh BaBoe? € = 5,0 B, r = 0,50 Om,
C=1,0 mMk®.

) 30.16. Onpenenute 3apsia Ha KoHaeHcaTope C = 15 Mk® B cxeme, Mo-
KasaHHOM Ha puc. 215. Ry = Ry = Ry=120M, Ry, = Rs = 18 Om, DJIC uc-
TOYHMKA ToKa € = 7,5 B, BHyTpeHHee comnporusieHue r =1,0 Om.

30.17. OnpenennTte, Kakoii 3apsij NPOTEYET YEPE3 CONPOTHBIEHHUE R,
nocne pasMmbikaHusg xioua K (puc. 216), ecim R = Ry=Ry=R, =
=R=200M, € =100 B, r=10 Om, C=10 mxD.

30.18. Onpeaenute pa3HOCTb MOTEHIIMANOB MEXILY TOYKAMU A U B B
Lernu, u3obpaxeHHoM Ha puc. 217.

30.19. Onpenenute pa3HOCTb MOTEHIMANOB MEXIY TOYKaMu A U B B
Lemny, H300paxeHHOW Ha puc. 218.

30.20. Mcrounux Toka ¢ IAC € = 3,0 B 1 BHYTPEHHUM CONMPOTHBJIE-
HUeM r = 5,0 OM NoAKIIOYMIIHK K KIIEeMMaM A U B HEKOTOPOTO YCTPOCTBa,
MPUYEM [UIIOC MCTOYHUKA MPUCOEAMHWIN K KJIeMMe B, a MUHYC — K
kinemMme A. [1pu 5TOM yepes MCTOYHMK B HANPABIECHUM OT A K B o1Ie) TOK
cunoit I; = 1,0 A. Korga MUHYC HCTOYHHKA MOAKTIOYMIIHN K KJIeMMe B, a
TJIIOC — K KJIEMME A, TO Yepe3 HCTOYHMK NowuIes TOK cuioit , = 0,60 A B
Harnpas/ieHuU oT A K B. OnpenenuTe HaNpsKEHHE HA MCTOYHMKE TOKA B
NEPBOM U BTOPOM CIIyyasix.

30.21. Onpeaenure JC U BHyTpeHHEE CONPOTHBIEHHE YCTPOICTBA,
onucaHHoro B 3anave 30.20.

2C A C
Il I1
G 4 G RL _[_ L
— = c
R 5 R = 2R _ T
. L
ﬁl 1’
&r &r 13
Puc. 217 Puc. 218 Puc. 219
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30.22. OnpenenuTe pa3HOCTh NOTEHUMAIOB Mex1y Toukamu A U B
(puc. 219). DJAC ucrounnkatoka¥é, = 1,0 Bné; = 1,3 B, BHyTpeHHHME CO-
nportusnenust ry=3,0 OM ¥ r, =5,0 Om, BHellHee CONMpPOTUBIEHNE
R=7,0 Om.

30.23. B cxeme (puc. 220) BKJIIOUYEHBI TPU OIMHAKOBBIX UICTOYHHNKA 110~
ctosiHHoro Toka, DJIC kKoTopbix paBHbl € = 15 B, 1 KoHAEHCAaTOp eMKO-
croio C = 1,0 mx®. Haitnure 3apsin Ha KoHaeHcaTope. ConpoTHBIIeHUEM
COoeMMHUTETHHBIX TIPOBOOB NpeHeGpeyb. [TocTpoiTe rpaduk 3aBUCHMO-
cTu 3apsaja Ha KonjaeHcatope oT OJIC vcTOuHUKA.

30.24. Kakoe conpoTHpieHHe R HAO NOAKTIOUMTb MEXIY TOUKaMu A
u B, utobsl TOK yepes Garapeio ¢ DJIC €, = 4,0 B u BHyTPeHHUM CONPO-
TUBNEHUEM r, = 3,0 OM 6111 paBeH Hyo (puc. 221)?€,= 6,0B,r, = n.

30.25. B uenu, nokasaHHo# Ha puc. 222, TOK Yepe3 rajibBBAHOMETp He Te-
yer. Onpenenute, yeMy paBHo conporusnenue R, R =9,0 Om, €, = 15 B,
rn=28 Om, ¢,=2,7 B.

30.26. 3apan Ha KonaeHcarope C paBeH HyI0. Kak rMoaKmoyeH uerou-
HMK ToKa 1 yemy paBHa ero DJIC? R, = 12 OM, R, = 6,0 Om, R; = 3,0 Om,
Ry=15 Om, €, =5,0 B, r,=1,0 Om (puc. 223).

30.27. CxeMa cocTaBjieHa U3 CEMU OJMHAKOBBLIX MICTOYHUKOB TOKA C
DAC € =4,0 B u BHyTpeHHUM conpoTusieHuem r = 3,0 OM, yeTsIpex
OIMHAKOBBIX KOHIeHCATOPoB eMKOCThio C = 100 nd u conpoTUBAEHUS

HHHH

Puc. 223 Puc. 224
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R =1,0 OM. Onpeaenvte 3apsii Ha BepXHEH M1aCTHHE KAXIOTO KOHAEH-
caropa (puc. 224).

30.28. 1Ba nctounuka toka ¢ 3JIC &, 1 €, U BHYTPEHHUMH CONPOTUB-
JIEHUSAMH 1| U 1, coelMHeHbl napannensHo. Onpeaennte 3JC nojayyeHHO-
FO UCTOYHUKA TOKA (HAMPSDKEHUE HA KIIeMMax UCTOYHHKOB). Kakoit cuibl
TOK 6yleT Teub Yepe3 CONpPOTUBIEHNE R, €ClIH €T0 TIOAKTIOUNTD K KIIEM-
MaM HCTOYHUKOB?

30.29. Onpeaenure DAC Tpex NapauIeNbHO COENMHEHHBIX NCTOUHM -
KOB TOKa.

30.30. Tpn oaMHaxkoBble OaTapeH ¢ BHYTPEHHUM COMPOTHBICHUEM
r = 6,0 OM 3aMKHYJIH, OAMH Pa3 COEAVHMB NapaieibHo, a APYroii pa3 —
N10CJIEA0BATEBHO HA HEKOTOopoe conpoTuBieHUe. ITpu 3TOM ciia TOKA B
oboux c1yqasnx Oblla oauHakosa. Onpenesinte BHEIIHEE COMPOTUBJIEHME.

30.31. HeckonbK0 OAMHAKOBBIX UCTOUHNKOB TOKA COCAMHEH DI TIOCIIE-
JIOBATEIbHO U 3aMKHYTBI HAKOPOTKO. OTIpeie/iuTe HaNpsiKeHe Ha UCTOY -
HUKE TOKa.

30.32. Tpu uctounuka ¢ DAC ¢, =1,0B,%,=2,0Bu%;=3,0 B u
BHYTPEHHUMM COMPOTUBIEHUSIMU COOTBETCTBEHHO 7, = 1,0 Om, 1, = 2,0 OM
1 r; = 3,0 OM coeMHEHBI TOC/IEA0BATEILHO M 3aMKHYThI HAKOPOTKO. Ori-
peaeNNUTe CHITYy TOKA B LIENU M NAJEHUe HATIPSKEHUS HAa KAXKIOM U3 HHUX.
YeMy paBHBI cHla TOKA U MAJiEHHUE HAMPSIKEH M, €CJIM BCE TPH UCTOYHUKA
TOKa HMelT oxuHakosyio BJC € =2,0 B?

30.33. [lannr n8a ncroynmka toka ¢ OJC €, = 4,0 B u BHYTpeHHUM
conporubieHueM 1 = 2,0 OM u €,=5,0 B, rn=4,0 OM. IIpn kaxkom
BHELIHEM COMPOTUBIEHUU TOK YEPE3 HEro He 3aBUCUT OT Crocoba coenm-
HEHMsI 2JIeMEHTOB? KaKyio MAaKCUMAIBHYIO CHITY TOKA MOXHO MOJYYUTh
yepe3 pe3ucCTop COMpoTHBAeHMEM R; = 12 Om?

30.34. AKKymysIITOp C BHYTPEHHUM COMpOTUBIeHHeM 7 =2.0 OM u
BCE = 3,5 B noxzapsixaercst oT ceTv ¢ HanpsixeHueM U = 12 B. Kakoe
OTPaHUYHMBAIOLLEE CONPOTUBICHUE R Halo NNOCTABUTD, YTOOBI CHJIa TOKA B
uenu He npesbliwaia / = 1,0 A? Kakoe HanpsixeHue U, 6yaer npu 5ToM Ha
KJIeMMax akkymyastopa?

30.35. Isa akkymynsitopa ¢ DJIC €, u €, M BHYTPEHHUMHU CONPOTHB-
JICHUAMU 7| M , COEIMHEHbI napasuienbHo. Onpenenure 31 C Gatapeu (Ha-
NPKEHME HA KJIEMMAaxX akKyMynsaTopos). Kak 6yaeT M3MEHSITbCS CO Bpe-
meHeM DJC 6atapen akKymyasitopos?

30.36. Haitnute cBA3b MeX1y KyTOHOM M IPUMEHAEMOI Ha TIPAKTHKe
(L5t aKKyMYJIITOPOB M TaJlbBAHUYECKUX JEMEHTOB) eAMHULEH 3apsina
«aMIep-4ac».

30.37. EMKocTb oaHOro akkymysisitopa Q = 50 A - 4. Onipeieinte em-
KOCTb YETHIPEX TAKHX aKKYMYJISITOPOB, BKJIIOYEHHbBIX: 1) nmocieaoBate -
HO; 2) mapaaiejbHo.

30.38. [IBa akkyMynsiTopa eMKoCTbio Q) = 60 A - un Qy = 65 A - 4 co-
€IMHEHBI TochenoBareNbHO. OnpenesnTe eMKOCTb Takoi GaTapew.
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§ 31. PaGora ¥ MOIIHOCTh TOK2

31.1. HanuiunTe M3BECTHBIE BaM BLIPAXEHUs! ISl pabOTbI TOKA HA OXI-
HOPOIHOM YYaCTKe UEMH.

31.2. JIBa pe3ucTopa CONPOTUBIEHUSAMU R U 2R BKIIOUEHBI B LETIb!
1) mocnenoBaTeNbHO; 2) napajie/ibHo. Ha kakom pe3ucTope M BO CKOJIBKO
pa3 BbIIEANTCA GOMbLIEe KOANYECTBO TEMIOTH 32 OIMHAKOBOE BpeMs?

31.3. [TocTtpoitte rpaduKu 3aBUCHMOCTEl MOLUHOCTH, BbLIENsSEMON
Ha COTIPOTUBIAEHUH: OT HaNPSDKEHHUS IIPU MOCTOSIHHOM COTNPOTUBJIEHUH,
OT COTPOTHMBJIEHHS TIPY TTOCTOSTHHOM HanpsbkeHnu. Kak Halto M3MEHATH
COTIPOTUBNIEHNE, YTOObI 3aBUCUMOCTH MOIIHOCTH OT HanpsiKeHust Obina
JIMHeHOI?

31.4. Onpedenure, Kakyl paGOTy MpPOM3BEN 3EKTPUYECKUI TOK,
ecv Yepes cedeHue MPoBOIHMKA powen 3apsa g = 1,5 K n nageHue Ha-
npskeHus Ha nposopHuke U =2,0 B.

31.5. 3a Bpems ¢ = 10 c yepe3 NPOBOAHMK, NANCHNE HAMPSKEHUA Ha
kotopoM U = 12 B, npowes 3apsit ¢ = 24 Ki. Onpenenure: 1) padoty, co-
BEPLIEHHYIO TOKOM; 2) MOILHOCTb TOK4; 3) CONpOTHBIIEHUE NIPOBOAHHKA.

31.6. Ha onHo#t namnouke Hanucano Uy = 127 B, P, = 60 Br, Ha BTO-
poit — U, = 220 B, P, = 60 Br. Kakast MOLIHOCTb OYIET BbLACTATLCA B Ka-
XJIO¥ U3 JIAMITO4eK, CU NEPBYIO BCTABUTD B CETb € HanpsikeHueM 220 B,
a BTOpYyIO — C HanpsbkeHuem 127 B?

31.7. [lBe 1amMriouku conpotusneHusmu R; = 180 Om u R, = 360 Om
NOAK/TIOUWIM MAapaLIeNbHO K ceTH ¢ HanpskeHueM U =120 B. Kakas
MOLIHOCTD BhUIEsIETCA B Kax10i n3 Hux? Kakas 6yaer BbiIe/IsAThCS MOILL-
HOCTB, €CAM MX TNOJKIIOYUTH MOCTIELOBATENbHO?

31.8. Ileperopesily0 cMpalb 3MEKTPUYECKOrO YTIOra MOLIHOCTBIO
P =300 Bt ykopoTuu Ha 4yeTBepTb. Kakoil cTana npu 3TOM €ro Moll-
HOCTB?

31.9. [puGop UMeeT TPU HarpeBaTesbHbE CiMpatu 1o R =120 Om
kaxnaast. Kakye MOIHOCTH MOXHO MOJYYMTh, MCIIONb3Yst pa3fiiuHbIe CO-
enMHeHuss cnupanein? Hanpsokenue B cetn U= 120 B.

31.10. Kakoe IOMOJHUTEILHOE COMPOTUBJACHHE HAlO TOCTaBUTh K
naMIIe MolitHocTbio P = 300 BT, paccuurannoii Ha Hanpsixenne U = 110 B,
yTOOBI NIpY HanpskeHuu B cetu U = 127 B namna paboTaia B HOpMaib-
HOM pexume?

31.11. Kakoe HanpsKkeHUe HAlo MOMAEPXKUBATH B CETH U KaKast MOILL-
HOCTb JI0J)KHA TIOTPE6NATLCS, YTOOBI IUTATh TOKOM 71 = 30 J]aMIT MOLIHO-
cTbi0 P =60 BT Kaxnas, CoOeIMHEHHBIX NapajulebHO, TIPU HANPSIXKEHUH
U =20 B, ecnu conpoTHBjieHHE MTPOBOIOB, MOABOMSALIMX TOK K JIAMIIaM,
r=4,0 OM? Kaxos KIIJl snektpoceTu?
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31.12. DaekTponanuTKa MowHOCTEIO P = 1,0 KBT, paccuntaHHas Ha
HanpspkeHue U = 120 B, noaxkioyeHa B cetb ¢ HanpsokeHueM U = 127 B.
ConporuneHue noasoaswux nposonos » =4,0 OM. Kakast MOLIHOCTD
BbIIE/SIETCS TUIMTKOM? T1apaieibHO K MIMTKe NOAKIIOYUIA BTOPYIO Ta-
Kyio xe. Kakas MOWIHOCTb CTana BbIAENATLCS ABYMS MJTMTKAMu?

31.13. B cetb ¢ HanpskeHuem U =220 B ¢ moMOLUIBIO TPOBOAOB CO-
npotusneHueM r = 5,0 Om noaxiiioueH peocrart. Ipu Kakoii cuiie ToKa Ha
HEM BBIAEJNACTCS TaKasl Ke MOUIHOCTb, KaK W Nnpu cuie Toka [} = 2,0 A?
Kakas yactb pacxonyemoii 9HEprHH BBIIEASETCS B PEOCTATe B TOM U Ipy-
TOM ciyyasix?

31.14. Ucrounuk Toka ¢ D1C € M BHYTPEHHUM COINPOTUBJIEHUEM F
3aMKHYT Ha peoctar. [TocTpoiite rpauki 3aBUCUMOCTE I OT CUJIbI TOKA B
uenu: 1) MOUHOCTH, BBIAENSAEMON MCTOYHUKOM; 2) MOILHOCTH, BbigeJisie-
Mo¥ Bo BHeluHei wenu; 3) KITJ ucrounnka Toka. Ipu kakoit ciie Toxa
MOIIIHOCTb, BbIAC/IsSIEMast BO BHEILLUHed uUenu, 6yaer Haubosbliein?

31.15. K akkyMyITOpHOM 6aTapee ¢ BHYTPEHHUM COTNPOTUBJIEHUEM F
NOIKIIIOYEH pe3ncTop conpotupiennem R. Co BpeMeHeM bartapes caaur-
¢a — ymeneluaercst ee 3C. IocTpoiite rpadmku 3aBucumocteit ot DJAC
MCTOYHHKA TOKA: 1) MOLUHOCTH, BBUICISIEMOM UCTOUHUKOM; 2) MOIIHO-
CTH, BblIENsIeEMON BO BHeiuHel wenwm; 3) KITA ucrounuka.

31.16. Hcrounnx Toka ¢ DJC € u BHYTPEHHUM COMPOTUBIEHHEM F
3aMKHYT Ha peocrar. [Toctpoiite rpaduku 3aBUCMMOCTE OT BHEIIHEro
CONPOTUBICHHUS: 1) cunbl TOKa; 2) HaNpsDKeHUs; 3) MOLIHOCTH, Bbie/Isie-
MOH BO BHeIIHeii Lienu; 4) MOIMHOCTH, BBIAC/NSIEMON MCTOYHMKOM:;
5) MOLIHOCTH, BBIAETSIOWEACS BHYTPH MCTOMHMKA, 6) KITJ ucrounu-
Ka. [1pu KakoM BHELIHEM COMPOTHBIEHUU BO BHELIHEH LENH BbLICSETCS
MaKCHMalbHast MOILHOCTB?

31.17. MoluHocTb, BbljesieMast Ha pe3ucTope, MOAKIIOYEHHOM K UC-
TOYHUKY Toka ¢ DAC € =3,0 B M BHyTpEeHHUM COMPOTHBIEHHEM
r=1,0 OM, paBHa P =2,0 Br. Onpeaenure CUJly TOKA B IEIMU.

31.18. BC ucrounuka Toka € = 2,0 B, BHYTPEHHEE COMPOTUBIIEHHE
r =1,0 OM. Onpesennte COnpoTUBNCHKME BHELIHE ueru, eciiv B Hell BbI-
nensercss MowHocts P =0,75 Br.

31.19. Onpenenure, KAKOe KOMMYECTBO SHEPTHY 3aMACCHO B aKKymy-
aarope eMKocTbio O =50 A -4, umeromiem 3JJC € =12 B.

31.20. VIcTOYHMK TOKA 3aMKHYT Ha PeOCTAT. [Tpu cune Toka 1, = 0,20 A
u I, = 2,4 A na peocrare BbliesIsieTCsl O1MHAKOBAsI MoiuHocTb. TlpH Kakoii
CHJIE TOKA Ha PEOCTATE BBIAENACTCS] MAKCHMAIbHAST MOIIHOCTB? Yemy paB-
Ha CHJIa TOKA KOPOTKOIO 3aMbIKaHWs?
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31.21. Onpegenute CHly TOKA KOPOTKOTO 3aMbIKaHusi Garapeu, eciim
npu cune toka /; = 2,0 A BO BHELUHE# LeNu BbUICIAETCS MOUIHOCTD
P, =24 Br, a npu cuie Toka L =50 A — mowHocts P, =30 Br.

31.22. 1o ycnoBHIO MpeAbIAYHICH 3a1a4U ONpeAEANTE MAKCUMAJIbHYIO
MOLIHOCTb, KOTOpasl MOXeT BbLIEASATbCS BO BHELIHEH LEMNH.

31.23. MakcHMMabHasi MOILHOCTb BO BHELIHEH €Ny paBHa Py,= 12 Bt
npu cuie toka / =2,0 A. Onpenenute 3AC u BHyTpeHHEE COMPOTHBIE-
HME MCTOYHMKA TOKA.

31.24. [Ipy noax/o4yeHUM K KcTouHuKy Toka ¢ 1C € = 15 B conpo-
tusieHust R =15 Om KIII ucrounuka n =75 %. Onpenenute, Kakyio
MAaKCHMAJbHYIO MOILHOCTb BO BHEIIHEH e MOXET BbIAEIATh AaHHbIH
UCTOYHHK.

31.25. TIpu U3MEHEHMH BHELLIHETO ConpoTuBieHus ¢ R; = 6,0 Om 1o
R, =21 Om KI1[ cxembl yBenuuuics B n = 2,0 pasa. YeMy paBHO BHYT-
peHHee CONpPOTUBJIEHHE MCTOYHMKA TOKa?

31.26. IIpy KakoM COMPOTUBIACHUH MOLUHOCTh, BblACIAEMas BO
BHEILIHEN UeNHu, TaKas Xe, KaK v NpHu conpoTtuBaeHnu R; = 10 Om. Yemy
pased KIT[ B xaxaom cayyae? BHyTpeHHee CONPOTHBIIEHHE NCTOYHUKA
Toka r=2,5 Om.

31.27. Koraa Bo BHELUHE# UENY BblAENAETCS MoinHOCTh P = 18 Br,
KT uctoynunka roxa n, = 64 %. IIpu u3MEHEHUH BHELIHETO COMNPOTHB-
nenus KITJ ucroyHuka cran n; = 36 %. Onpeaenure, Kakasg MOIHOCTD
BBIJESIETCSl NIPY 3TOM BHYTPM HCTOYHHMKA TOKa.

31.28. [1pu 3aMBIKAHU U AKKYMYJISITOpA CHAYaJla Ha Pe3UCTOp COMo-
THBAEHHEM R;, a 3aTeM Ha R, MOIIHOCTb, BblIEsIeMas Ha HUX, B 060MX
cJiyyasix oKasanach OMHaKoBoii. Onpeaenute BHyTpeHHee CONPOTUBIIE-
HUEe aKKyMYJsSITopa.

31.29. Isa comporusieHusi no R = 10 OM NoxKIovanTcs K MICTOYHHU -
Ky Toka ¢ DAC € = 3,0 B cHayasa nocnea0BareibHo, a 3aTeM napajulesb-
HOo. B 060MX city4asx TENJIOBasi MOLIHOCTb, BbIIENsIEMast KaX/AbiM CONPO-
TUBIEHMEM, OKa3aJlach OJMHAKOBOU. YeMy paBHa CHJIA TOKA B KaXIOM
cnyyae?

31.30. Barapest COCTONT U3 # = 3 110C/1E10BATEABHO COCTUHEHHBIX UC-
toyHnKoB Toka ¢ DJIC € =2,0 B ¥ BHYITPEHHUM CONPOTHUBICHUEM
r = 3,0 OM kaxabiil. YeMmy paBHa MAKCUMAJIbHAS MOLHOCTb, BbIIEJIIEMast
BO BHELIHEN 1enu takoit 6atapen? Kakyio MaKCUMaJibHYIO MOLIHOCTb BO
BHELL HE I LLeny MOXHO MONYYHTh, COEIUHHUB 3IEMEHTHI NIapajuiebHO?

31.31. N onunakoBbix 1eMeHToB ¢ DJC € M BHYTPEHHUM CONpPO-
TUBAEHUEM F KAXIbIH COeAUHEHBI TIOCIEN0BATENBHO U 3aMKHYThbl HAKO-
poTtko. Onpegennute, KAKOE KONMYECTBO TENMAOTH BLIAEAIETCS B € IMHUILY
BpeMEHH.
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31.32. Tlpu noazapsiike akKKyMyJAsITOpa C BHYTPEHHHM COINPOTHBIIE-
HHEM F OT 3apsAAHOro ycTpoiictsa ¢ HanpskeHuem U DJ1C akkyMyJisitopa
nosbripaercs. [ocrpoiite rpacduku 3aBucuMocteit ot DJC akKymyaaTo-
pa: 1) MOLIHOCTH, MTOTPe6SIEMON OT 3apSLTHOIO YCTPOMCTBA; 2) MOLLHO-
CTH, PACXONYyEMOM Ha IOA3apsIIKYy aKKyMy/IaTopa; 3) MOIHOCTH, pacxo-
Ayemoii na temio; 4) KINJ sapsinHoro ycrpoiictsa. ITpu Kakom 3HaYE€HU U
BIC MolHOCTb, pacxolyemasi Ha NOA3apsiaKy, MakCUMaibHa?

31.33. Akkymyastop ¢ DIC€ = 8,0 B 1 BHYTPEHHUM COMPOTUBJIEHU-
eM r =10 OM 3apsKaeTcs OT NOA3APSAHONO YCTPOMCTBA HaNpsXeHUEM
U = 12 B. Kakast MOLHOCTb PacXOyeTCAA BHYTPY Ha BbleAe HHE TeMIOThbI?
Kakylo MOLIHOCTL aKKyMYNATOp MOTpebasieT oT ceTu?

31.34. Akkymynsatop ¢ JC€ = 12 B ¥ BHyTPEHHUM CONpPOTUBIEHH -
eM r =15 Om 3apsKaeTcst OT MOA3aPSAAHOrO YCTPOHCTBA HanpskeHUEM
U =15 B. Onpenenute, Kakast 4aCTb NOTpeOASIEMONH MOLIHOCTH MAET HA
€ro 10A3apaaKy M 4yeMy OHa pasHa.

31.35. Onpenennte DAC akKymynsTOpa, MOA3APSIKAEMOTO OT CETH C
HarnpspkeHueM U = 12 B, ecn nonoBrHa NOTPeGsieMOil 3HEPTUM PACXO-
AyeTcs Ha TeIIoTy.

31.36. [1a akkymyssitopa ¢ DJ1C, paBHbiMu €= 8,0 B 1 €, = 3,0 B,
COEAUHHN NapasiieibHO. [IpH 3TOM MONy4HIOCh, YTO OAUH AKKYMYJISITOD
TIOA3apsKaeT APYroi U MOLLHOCTb, PaCXORyeMasi Ha roasapsaky, P = 1,5 Br.
Ornpenenute, Kakoi CHJIBI TOK TeYeT Yepe3 aKKyMyJSTOpbL.

31.37. SnexTponsurarels NOAKIIOYEH K CeTH ¢ HanpsixerueM U, Co-
NpOTHBJIEHHE OOMOTKHM AIKOps ABUratens r. [locrpoiite rpaduku 3aBucu-
MOCTEl OT CHUJIBI TOKA, TEKYUIETO YEPE3 ABUFATENb: 1) MOLIHOCTH, MONY-
YaeMoit ABUTaTeNieM; 2) MEXaHMYECKO MOLIHOCTH; 3) MOILHOCTH, PACXO-
nyemo#n Ha terioty; 4) KITI aurarens. [pu kakoii cuie ToKa ABUTraTeNb
Pa3BUBAET MAKCHMAJNBHYIO MEXaHWYECKYI0 MOLIHOCTB?

31.38. B ceTb nocTostHHOrO TOKa ¢ HanpsikeHueM U = 110 B BiioueH
SJIEKTPOJBUIATE/Ib, COTIPOTUBIIEHHME OOMOTKH R = 2,0 OM. [1Burartes 11o-
TpebasieT Tok cunor /= 8,0 A. Onpenennre: 1) MOIIHOCTD, NTOTPeGIsie-
MYIO IBUraTesieM; 2) MeXaHWYecKyio MouHocts, 3) KITJ neuratesns.

31.39. Yepes aneKTponBuUrateb, MOAKIIOUEHHBIN K CETH ¢ Hanpsxe-
Huem U =12 B, Tever Tok cunoit / = 6,0 A. OnpeneanTe MOIHOCTb Ha
Bally ABUTaTeisl, €CJM MPH MOJHOM 3aTOPMAXXHMBAHUU SIKOPA MO LEMHU Te-
YeT TOK cuioit [y =30 A.

31.40. [IsurareJib, MOAKTIOYEHHbIH K CETH C HanpsikeuneM U = 220 B,
pasBuBaeT MoilHOCTb P = 3,0 kBT, conporuBieHue o6MoTk R = 4,0 Om.
Onpenennte cuny Toka, NMOTPEBASEMYIO IBUTATEEM.

31.41. Tlpu cune Toka /; = 10 A a1eKTpoxBUTaTENb pasBuBaeT MOIL-
Hocts Py = 0,50 kB, npu 1, = 20 A — mouHocTs P, = 0,80 xBT. Onpeze-
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nute KT1/I aBuraresnst mpu IaHHbIX 3HAUEHUsIX ToKa. Kakoi CHJIbl TOK Te-
yeT yepe3 OOMOTKY SIKOPS, €CJM 3JEKTPOABHrate/b 3aKJIWHUT?

31.42. Onpenenute, Yepe3 Kakoe BpeMst 3akunut m =200 r BOIBI,
eC/IN KMMATHIBHUK 1MoTpebsieT Tok cuoi 1 = 0,50 A npy HalIPSIXKEHUH B
cetn U =220 B. HayanbHast TeMmnepatypa Boasi f, =20 °C.

31.43. K KoH11aM CBUHLIOBOI NpOBONOKM Ko / = 1,0 M npunoxe-
no HanpsbxeHue U = 10 B. Onpenenanre, CKOJIbKO BpEMEHM IIPOMIET € HA-
yana rponyckaHusi TOKa 10 MOMEHTA, KOraa CBUHELl HAYHET IIaBUThCS.
HauanwHast TeMIieparypa csuHua #, = 20 °C. [loTepeit TerioTsl B OKpY-
Xalolee TIPOCTPAHCTBO TNpPEeHeOpeyb.

31.44. Onpenenyre, Ha CKOJILKO HArpeeTcst MEAHbIH CTEPXKEHD 3a Bpe-
Ms1 T = 50 ¢, eC/IM 110 HEMY Te4eT TOK IIOTHOCThIof = 4,0 A/MMm2, TToTepei
TEIUIOTbl B OKPYXalolliee NPOCTPAHCTBO TIpeHEOpeyb.

31.45. OnpegeanTe MOLIHOCTb HarpeBaTeNs, €CJM Ha HEM MOXHO
BCKMIISITUTD 32 Bpemst T = 10 MMH Boay obbeMoM V' = 2,0 1. Hauanenas
temnepaTypa Boasl f =20 °C. KITJ Harpesareas n =75 %.

31.46. C 1noMoOILBIO HarpeBaTeJbHOU CIUMpaIU CONPOTHUBICHUEM
R =2,0 Om, noaxmoyeHHo# K akkymyssitopy ¢ 3J1C € = 36 B, Harpesa-
10T BoAy Maccoi m =500 r. 3a Bpems T = 10 MUH Boxa Harpenach Ha
At =29 °C. Onpenenute BHYTPEHHEE COIIPOTMBIECHHE AKKYMYJISTOPA.

31.47. DnexTpuyecKUii YaifHUK UMEET 1B HarpeBaTe/IbHbIE CITUPATIH.
[Mpu BKJIIOYEHMM OIHOM W3 HMUX BONA B YaHWKE 3aKMIIAET 4vepe3
7, = 8,0 MMH, IpM BKJIIOYEHUHU IPYroit — yepes T, = 24 MuH. Onpenenu-
Te, 4Yepe3 KAKOE BpeMsi OyeT 3aKUMaTh B YaitHUKE BOJA, €CJIV CIIMPAJIM CO-
eAMHUTL, 1) MmocneIoBaTe/bHO; 2) MapajlIesbHO.

31.48. Onpenenure, Kakoe KOJUIECTBO HEDTH CXUTAeTCS Ha 2JeK-
TPOCTaHLIMHU, YTOOBI MO TEJIEBU30PY MOILHOCTbIO P = 250 BT nocMoTpeTh
1,5-uacoBoit ¢uapm. Cuurars KITI anexrpoctaHuuu m =35 %.

31.49. Tpampaii Maccoit m = 22,5 T ABIDKETCS CO CKOPOCTBIO v = 36 KM/4
1o ropusoHTanbHoMy nyTu. Koaddunuent tpenns pu = 0,010, Hanpsixe-
Hue B aunun U = 500 B, KT asurarens u nepenayn =75 %. Onpene-
JIMTE CUJTY TOKA, NPOXOASIIEro yepe3 ABurareib. Onpenenure, ¢ Kakon
CKOPOCTBIO 6YIeT IBUraThCs TPaMBail BBEPX IO rope ¢ ykiosoMy = 0,030
(3 M Ha kaxapie 100 M nyTd), pacxodys Ty X€ MOLIHOCTb.

31.50. Dnekrposo3 maccoit /n = 300 T ABMKETCA BHU3 110 TOPE €O CKO-
pocThbIo v = 72 kM/4. YKJI0H ropsl Y = 0,010 (1 M Ha Kaxasie 100 M myTH).
Koadduuuent conporusienus apuxenuio i = 0,020, nanpsikeHue B -
nuu U =3,0 kB, KI1 anextpoBosa ) = 80 %. Onpenenure cuny Toka,
NPOXOAALIEr0 yepe3 ABUraTesib JEKTPOBO3A.

142



31.51. DaexTpoaBHraTeib OABEMHOIO KpaHa paboTaeT Mo Harnpsi-
xenueM U =380 B u norpe6aser tok cunoit [ =20 A. Onpeaeaure co-
NIPOTHBJIEHNE OOMOTKH JBUTATeEIsl, €CJIM Ipy3 Maccoii m = 1,0 T kpau noa-
HHUMAaeT Ha BbICOTY £ =19 M 3a Bpemsa T =50 c.

\ o
. § 32. DaexTpuyecKHii TOK B pasMuHBIX cpenax

32.1. X KOHLAM MEIHOTO MPOBOIA AMAMETPOM d M JTUHOM | NpuiIo-
KEHO HanpspkeHue U. Kak NBMEHUTCSI CKOPOCTh YIIOPSAO4YEHHOTO ABHXKE -
HHsl 3JIEKTPOHOB B NPOBOAHMKE, €cau yaBouts: 1) U; 2) [, 3) d?

32.2. Kak yznesbHOE COMPOTHBAEHUE METAJNIOB U3MEHSIETCS C NIOHH-
XEHUEM TeMIiepaTyphl?

32.3. [1o npoBoAHMKY TeyeT ToK cuaoi /=10 A. Haiigure Maccy
QJIEKTPOHOB, MPOXONSILINX YEPE3 €ro NONEPEUHOE CEeYeHHE 3a BpEMS
t=1,0 y.

32.4. DnexTpuyeckasi 1iens COCTOMT U3 ABYX MOCAEAOBATENLHO COEIM-
HEHHbIX KyCKOB MEIHOIO IPOBOJAA C IJIOWAALIO ceyeHuit 5 = 2,0 MM? u
S, = 3,0 Mm2. CpaBHHTE CKOPOCTH YNOPSIAOYEHHOTO ABUXKEHUS SIEKTPO-
HOB B IpPOBOIAX.

32.5. Onpenenute CpeaHIO CKOPOCTh YIOPSROYEHHOTO ABHXKECHUS
9JIEKTPOHOB B METHOM IPOBOJAHMUKE INpHU cuiie Toka [/ = 10 A 1 miuownamu
cedeHust S = 1,5 Mm% TTpUHSATD, YTO Ha KAXbIi aTOM MeIu MPUXOINTCS
J1Ba 31EKTPOHA NMPOBOAMMOCTH.

32.6. I1o BonbdpamoBoit MpoBooke anamerpoM d = 0,50 MM npote-
KaeT Tok cuitoit I = 60 MA. Onpe/ie/InTe HANPSXXEHHOCTD 1EKTPUYECKOTO
NOJIst B TIPOBOJIHUKE.

32.7. Jlsa 3neKTpoa ONYCTUIIN B COCYL €O CNABBIM PACTBOPOM T1OBa-
PEHHOI COJIM M [IOABEJTM K HMM NIOCTOSIHHOE HanpsixeHue. Kak 6yner Me-
HATBCS CUJla TOKA, MPOXOMALLETO YePe3 PaCcTBOP, €C/IH B COCY MOCTEMNEH-
HO TNOICHINATh COJIb?

32.8. Kax M3MEHUTCS CUJIa TOKA, IPOXOASIIErO 4yepe3 HAChIILEHHbIH
pacTBOp COJIM, €CJIM YBEJIUYUTCSl TeMIieparypa?

32.9. KaK U3MEHHTCSI KOJIMYECTBO BELLECTBA, BBIAENSEMOTO HA SJIeK~-
TPpOZax NpH 3IEKTPOIN3E, eCiu: 1) yBEIMYUTD HanpsikeHue; 2) cONU3UTD
NEKTPOABL; 3) YBEIMUMTDH ILUIOWAAb MOTPYXEHHOM 4acTH MEKTPOJIOB;
4) yBeUuUTh TeMmmneparypy?

32.10. Onpenenute XMMUYECKME U SNEKTPOXMMHYECKUE SKBUBAICH-
Thl BELICCTB: BOAOPOA, HATPHSA, KUCIOPOAA, IBYXBAIEHTHON Menu. KakoB
dusuyeckuii cmpicn mocrosHHolit ®apanest?

32.11. Ha uro 3atpauyuBaetcst 6onbLie SJIEKTPUYECTBA. Ha BbIAE/IEHUE
MoJist HUKes U3 pactBopa NiSOy, it Ha BbIIENIEHHE MOJIST Xejle3a U3 pac-
tBOpa FeCl,?
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32.12. Menb Boigensiercss 3 pacrBopa CuSO4 Npu HanpsoKeHUH
U =8,0 B. Haitnure pacxon sHepruv Ha Bwilenenue m = 1,0 Kr Meau,
ecin KIIA ycravosku 1 = 80 %. |

32.13. Onpenenure, CKOJILKO BPpEeMEHU NOTPEOYEeTCs WIS NOKPLITHS
W30eIUA CJIOEM 30J10Ta TOJILIMHOMN A = 5 MKM, ecJii TUIOTHOCTb TOKA B pac-
TBOpe xiopuaa 3onota AgCl; pasHa j =20 A/M%

32.14. Onpenenute, Kakod TOMLUMHBI CJIOK cepebpa obpasobaicd Ha
U3NEHHU 3@ BpeMs ¢ =3 MUH, €C/iM TUIOTHOCTb TOKA B PACTBOP¢ HUTPATA
cepeGpa AgNO; paBHa j = 2 ,6 KA/M. /

32.15. Onpeneante, CKONbKO oKCuaa amoMuuust Al,0; paa!naraeT TOK
cunoit 1 =3,0 A B TeueHue BpeMeHu f=1,0 u.

32.16. Onpenennte, KaKON CWIbI TOK AODKEH ITPOXOLUTD YePeE3 3JieK-
TPOJUT, uTo6 B! xa0pua Mean CuCl, Maccoit m = 100 r pa3noxuTs 3a Bpe-
Msi =10 u.

32.17. Tpu snekrpoinuse cynbdara uuHka ZnSO, B TeYeHUE BPEMEHU
t = 4,09 Beigennnock m = 24 r uuHkKa. OnpeaeanuTe CONpOTUBIIEHUE JJTEK-
TPOJUTA, €CJIH Ha JEKTpoibl nogaHo HampskeHue U =10 B.

32.18. [1pu aneKTpo/in3e Bodbl TeUeT TOK cuinoil 1 =59 A. Kakoii 06b-
eM rpeMydero rasa (Ipy HOPMaJBHBIX YCJIOBUSIX) MOMYYUIICS 33 BpEMsl
t=1 MUH?

32.19. OnpenenuTte, CKOJbKO DJAEKTPOIHEPTUH HAIO 3aTPaTUTh, YTO-
65l MPH HOPMAJbHBIX YCIOBUSIX 3aITOMIHHUTH BOJOPOJOM BO3AYLIHBINH [ap ¢
noaseMHoil cunoi F= 3,0 kH. HanpsixxeHue Ha 3aKMMax SACKTPOJUTH-
yeckoii BaHHb U= 2,2 B.

32.20. I1apsl pTYTH B pTYTHOM JlaMIie HOHM3NPYIOTCA PEHTIEHOBCKU-
MM JydaMu. [Tpy yBennUeHHH HaNpSDKEHUST MEXILY 2M€KTPORAMHU JIaMITbl
nocTuraercst cuia Toka HaceimeHus 1 = 0,80 HA. Kakoe KoauuecTBo nap
WOHOB CO3IAI0T PEHTIEHOBCKHE Jydu 3a Bpems 1 =1,0 c¢?

32.21. MOXHO 1Y YBeJIMUUTb TOK HACHILLIEH K B ra30pa3psiiHoOi Tpy6-
Ke (He BBIXOAS Ha y4yacTOK CaMOCTOSITEJIBHOrO pa3psina)?

32.22. I1pn Kakoii HanpsKEHHOCTH IO HAYHETCS CaMOCTOSITE/Ib-
HBI pa3psili B ra3opa3psaHOi TpyoKe, 3aN10JHEHHON HEOHOM, €CJIN IHED-
ryst MOHU3alluK aToMa HeoHa W = 21,5 3B, a cpeaHsis anvHa cBOOOAHOrO
npodera 3nekTpoHoB A = 0,40 Mkm? KakoBa HaumeHblUass CKOPOCTb
3JIEKTPOHOB [PH CTOJKHOBEHUU € aToMom?

32.23. KoHueHTpauusT WOHU3MPOBAHHBIX MOJIEKYJT B BO3[yXe MpH
HOPMAJIbHBIX YCIOBHSX g = 2,7 - 102 M~3, CKOJILKO NPOLIEHTOB MOJIEKYT
WOHU30BaHO?

32.24. Dnexrpuueckuit npoboit BO3Ayxa HACTYMaeT NMpU HaMpPsKeH-
HocTy mojist £ = 3,0 MB/M. Onpenenute nOT¢HLUMAI HOHU3ALHMH BO3AYyXa
Y CKOPOCTb JIEKTPOHOB TMEPEA YAAPOM O MOJIEKYJIbL, €C/IH IIMHA HX CBO-
GogHoro npobera A =5,0 MKM.
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32.25. Ha KakoM paccTOsSIHUM OT 3eMJIU JIOJKHO HAXOIMTBCS FpO30-
Boe Obyiako, objianaioiiee moteHwmantoM ¢ = 0,90 I'B, uTobbl yaapuia
MOJIHXW? Bo3ayx cTaHOBMTCS MPOBOASILIAM MPU HANPSKEHHOCTU BJIEK-
Tpnqeckoro noiast £=30 kB/cm.

32.26. 1o KaKoro moTEHIIMAIA MOXHO 3apsIAUTD yeAMHEHHbE MeTall-
JMYECKUii IAPHK pannycoM r = 5,0 Mm? Kakoii 3aps/i OH TP 3TOM GYAET
HecTn? Hanpsbke HHOCTD M08, IPU KOTOPO# HACTYMAaeT npoboit Bo3ayxa,
E=3,0 MB/m.

32.27. IloueMy MCKpPOBOI pa3psii NPOUCXOAUT NPU BBICOKHX, a Ayro-
BOM — MpPH JOCTATOYHO MAJIbIX HAMpPSLKEHUSIX?

32.28. Kakyio MUHUMAabHYI0 CKOPOCTb JO/KEH WMETh 3JeKTPOH,
yTOObLl BBLIETETH M3 BOJb(ppama?

32.29. Onpeaenure CKOPOCTh 3JEKTPOHA, IONAZAIOIETO HAa AHOA
JIH01a, eCiTy HATIPSKeHMeE MeXay aHoaoM U karogom U= 200 B. Temne-
parypa karoma 7= 3 000 K.

32.30. B 3neKTpOBAKYyMHOM JHOJIE CHla TOKA HachlllleHUs [, = 40 MA.
Onpenennte 4Mciio 3JMEKTPOHOB, BBUIETAIOIIMX C KAaToAa 3a BpeMms
t=1,0c.

32.31. [ToueMy B MOILHBIX SJICKTPOHHBIX JAMIAX aHOA AENAI0T OXJ1aX-~
JaeMbIM M MTepe]l BKIIIOUEHUEM HaKajla KaTola BKI04aloT aHOAHOE Harpsi-
XeHue?

32.32. MomHOCTh TOKA B 3/IEKTPOHHO-JIy4eBoi Tpyoke P = 0,50 Br.
DHeprus 5NeKTpoHOB Byde W =8,0 - 1076 JIx. Onpeneante cuiy aHox-
HOTO TOKa.

32.33. Kak u3MeHsIeTCsl ¢ TEMIIEPATYpOil yAENbHAs AEKTPONpPOBOI-
HOCTb TTOJYITPOBOAHUKOB?

32.34. B repMaHuM n-TUMA CpeiHsISi CKOPOCTh YIIOPSAOYEHHOTO ABH-~
SKEHMSI DAIEKTPOHOB NPU HanpspkeHHocTH nosist £= 10 MB/M coctaBiser
v=4,5-10" M/c. JIna KOHUEHTpaLUMM 2ieKTpoHOB n = 1,0 - 10'® cm~3
BBIYUCIUTE; 1) TUIOTHOCTB TOKA; 2) yAENbHOE CONPOTUBIEHHE; 3) yaenb-
HYIO 3JIEKTPOITIPOBOIHOCTb.

32.35. Kakue m3 npuMeceit — docdop, amoMuHMil, MBILbIK, Gop,
rajinvif, MHIAUI, CYpbMY — HYKHO BBECTU B KPEMHU, YTOObI MTOJYUUTD:
1) 9MeKTpOHHYI0 TIPOBOAUMOCTD; 2) ABIPOYHYIO NMPOBOIMMOCTH?

JonmoJHuTeIbHbIE 3229H

IX.1. Jlecats Tou€eK COENMHUIIM APYT C APYTOM NPOBOAHUKAMH COTpPO-
THBJIeHHeM R = 40 Om kaxablit. K 1ByM TOuKaM NOAKTIOYMIN HCTOYHUK C
SAC € = 10 B v BHyTpeHHUM conporusiieHuem r = 2,0 Om. Onpenenure
CHJIy TOK4a B KaXIOM W3 IPOBONHHKOB.
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R, & A c
Puc. 225 Puc. 226

IX.2. LUernp cocTaBieHAa M3  PE3UCTOPOB  COMPOTHBJEHHUSAMU
Ry = 0,25 MOwM, R, = 50 xOMm, KoHAeHcaTopa NepeMEHHON eMKOCTH, Y KO-
TOpPOro eMKOCTb H3MeHsIeTCst o 3akoHy C = Gy + at, rae o = 1,0 mx®P/c,
y uctouHuka toka ¢ JIC € = 15 B (puc. 225). Onpeaenurte CULy TOKa, Te-
KYLLIETO Yepes COMpoTUBIeHue R|. BHYTPEHHUM COMPOTUBIEHHEM UCTOY-
HHMKa TpeHeOpeys.

1X.3. Tpu onnHakoBbiX HcTouHUKA ToKa ¢ DC € = 1,5 B v Tpu oau-
HAKOBBIX KOHAeHcaTopa eMKocTbio C = 2,0 MKD coelMHEeHBl, KaK [10Ka3a-
HO Ha puc. 226. OnpeaenuTe 3apsia KaXA0OTo U3 KOHReHcaTopoB. Ecin
TOYKM A 1 O 3aMKHYTh HAKOPOTKO, TO KAKOIt 3apsii NPOHAET MO IIPOBOL-
HWKY, COECOUHSIONIEMY 3TH TOYKM?

I1X.4. Uctoununk Toka ¢ DJIC € = 100 B ¢ BHyTpeHHMM COTNIPOTHBJIE-
HueM Ry = 10 OM noakiilo4ueH K aNeKTPUYECKOMY YaitHUKY. Onpenenure,
€ KAKO# CKOPOCTBIO BEIPLIBAETCS M3 HOCKHKA YaifHUKA Nap, KOTAa BOJA KU-
NIUT, €CJTU MOLLHOCTD, BbIAeNsieMas B 4YaiiHuKe, MakcuMaibHa. [1nowans
Hocuka S =4,0 cM>.

IX.5. B cetb ¢ HanpskeHueM U =24 B BKIIIOUYEH 3/€KTPOABUTATEND.
HarpyXeHHbIi ABUraTe/b NoTpebasieT MOLHOCTD, B k = 10 pa3 6onbluyio,
yeM Npy pabote BX0OJIOCTYI0. Pa3HOCTh NOTEHUMANOB Ha KJIEMMAaxX MOTOpa
NpH Harpy3ke najgaet Ha # = 20 % 1o cpaBHEHMIO € Pa3HOCTHIO MOTEHLMA-
JIOB TIPU X0JI0CTOM XoJe. OnpeaeanTe MOLIHOCTh TETUIOBBIX TTOTEPh B MO/-
BOJAIIMX MPOBOJAX MPH XOJOCTOM XOJIe, €CIM CHJIa HArpy30UHOro TOKa
1=50 A

IX.6. BnekTpoABHUraTe/b MOXHLEMHOIO KpaHa paboTaeT MoK Hanpsixe-
Huem U = 380 B u motpebasier Tok cunoit [} = 10 A, koraa kpaH NnoaHu-
Maer rpys Maccoit M = 1,4 T co ckopocThio v = 20 cM/c. Onpenenure, ¢
KaKOi CKOPOCTBIO MOAHUMAETCA IPY3, KOTIA YePe3 MOTOp Te4eT TOK CHUJION
L =15 A. KI1[] mexaHnueckux neperad kpaHa m =90 %.

IX.7. Yepes pactBop CuSOy4 B TeueHMe BpeMeHu f = 1,0 MUH npomyc-
KaloT TOK, U3MEHSIOInIcs 1o 3aKoHY 1 = o, rae oo = 4,0 A/c. CKonpko
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Men BbIIEANTCS IpM 3TOM Ha karozae? Tloctpoii- |
Te rpa¢puK 3aBUCUMOCTH MAacChi BbIIEJIUBLIEHCS
MEIM OT BPEMEHM IMPOMYCKAHMA TOKA. 1 (
IX.8. B pacrteop AgCl nomecTniv apa onvHa- &=}
KOBBIX IIMPOKHMX 3JIEKTPOJA U NPUIOKUIN K HUM — |— | —
nocrostHHoe Hanpsbkenue U =100 B (puc. 227).
[Ipy 5TOM Ha OTPUIIATENBHOM 3JEKTPONE CTAI0 — —
BbiAenaTbest m = 1,0 Mr cepedpa B cexyuay. IToce-
peauHe MEXIy HUMU TMOMECTUIIN TPeTUH Takoi Puc. 227
3Ke BIIEKTPOJ] M Yepe3 pe3ucTop CONPOTUBIEHUEM
R =50 OM coeaquHUIK ero ¢ NOJOXUTENbHBIM 3/1eKTpoAoM. UTo U B Ka-
KOM KOJIMYecTBe OymeT BBIIEIATHCS Ha CpelHeM 3jekTpoae?

F'masa X

BJEKTPOMATHETHU3M. DJEKTPOMAIHUTHBIE
KOJIEBAHUA W BOJIHbI

§ 33. BsauMmojeiicTBHEe MATHUTHOrO HOJSI C TOKOM

33.1. Kak 6yayTt BecTd ce0si 1Ba NpSIMOJTHHENHBIX JUIMHHbBIX MIPOBOI-
HMKA, PACIIOJIOKEHHBIX: 1) MapajuTeJIbHO APYT IPYTY C TOKAMH, TEKYLIMMHA
B OZIHOM HampasjeHUH; 2) apa/uIeJbHO APYT APYTY C TOKAMHU, TEKYLIUMU
B NPOTHMBOIMOJIOXHBIX HATIPABJAEHUSX; 3) nepHeHANKYASIPHO APYT IPYTY U
JIeXAaMX B OMHOM MJIOCKOCTU?

33.2. [Touemy aBa mapaiefibHbIX MPOBOAHUKA, MO KOTOPbIM TEKYT
TOKM B OJHOM HanpaBleHUN, NPUTATHBAIOTCA, 4 1BA MapaUTETbHEBIX DJIEK-
TPOHHBIX TYYKa OTTATKHBAIOTCS?

33.3. IIpoBOJIOKY MPOTACKMBAIOT MEXIY ABYMS 3aKMMaMH, K KOTO-
PHIM OAKITIOUEH UCTOYHUK DA C, cO CKOPOCTLIO, paBHOM CKOPOCTH Apeii-
(a 2/1eKTPOHOB M HAIPABJICHHON B MPOTUBOINOJIOXHYIO CTOPOHY. Byaer
JIV 3TOT MPOBOIHMK C TOKOM CO31aBaTh BOKPYT ceGs MarHuTHoe nosie?

33.4. B kakoMm ciy4yae mocepelAMHe MEXIy ABYMSI HapauieibHbIMU
NMpOBOAAMHM MarHMTHOE 1oJie GOJbIle, ECITM TOKHM TeKyT: 1) B OIHOM Ha-
MPaBJAECHHH; 2) B TPOTHBOMOJOXHBLIX HAMpaBicHHsIX?

33.5. Kak 6yner BecTH cebd paMKa C TOKOM, TTOMEIIEHHAS! B MATHUT-
HOE Ioje, MoKa3zaHHOe Ha puc. 228?

33.6. Pamka c TOKOM, UMeEIOLLAst MATHUTHBIA MOMEHT Py, OPHEHTHPO-
BaHa MO OTHOLIEHHIO K BHELIIHEMY OHOPOAHOMY MAarHUTHOMY ITOJTIO C UH-
AyKLMer B, Kak nokasaHo Ha puc. 229. Haliinte MOMeHT cun, feiicTByio-
IIMX Ha paMKy ¢ TOKOM. Kakoe nmoyioxxeHne paMKH SIBJISIETCS TOJOXEHueM
YCTOHYMBOTO paBHOBECUS?
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33.7. Onpenenvre UHAYKIMIO MarHUTHOTO HOJIs, €CJIM MAaKCUMAllb-
HBIA BpalIAIOLIMIi MOMEHT CHJ, AeHCTBYIOIIMHA HAa paMKy ILIOLIANBIO
S=1,0cm? paeH M =5- 10" H - M npu cunte Toka / = 1,0 A. Ha pamke
HamotaHo N = 100 BUTKOB MpOBOJA.

33.8. K n1ByM AMaroHaabHO IPOTUBOIONOXHBIM TOYKaM KBaJpaTa,
CAETAHHOTO U3 OAWHAKOBBIX KYCKOB NMPOBOJOKH, MOAKIIOYEH UCTOYHMK
DAC. Onpeaenure UHAYKIIMIO MATHUTHOTO 110151 B LIEHTPE KBaapaTa.

33.9. Inst NpoBOAHUKOB, M300paXX€HHBIX Ha puc. 230, HailguTe Mar-
HHUTHYIO HHAYKIINIO B TouKe O. ['eoMeTpuyecKue pazMepsl M HalPaBleHUE
TOKA yKa3aHbl Ha PHUCYHKE. )

33.10. Ba npAMOAMHEHHBIX INTMHHBIX IPOBOAHHMKA PACONA0XEHbI HA
paccrosiuuu r = 10 cM apyr ot apyra. [To HUM TEKYT OAMHAKOBLIE TOKH
I=29A soaHom HanpasneHUN. HalianTe MHAYKIIMIO MATHUTHOLO MOJIS B
TOYKe, Haxodsulieicsi HAa PacCTOSHUM ¢ OT KaXKIOro IPOBOIHMKA.

33.11. dnuHubIH poBoa 06pasyeT KpyroBoi BUTOK paguycoM R = 10 cM.
Ornpeaenyre TOK, TEKYLUMHA M0 MPOBOXHHUKY, €CIM UHIYKLWA MATHUTHOTO
moast B UeHTpe BUTKA B = 34 MKT.

33.12. CunoBble MHHU MArHUTHOTO TMOJISI — 3aMKHYTbIE KDPHBBIE.
Kak MOXHO €031aTb «OJHOPOIHOE» MAarHuUTHoe Tmosne?

33.13. BHyTpu QTMHHOrO COJIEHOMAA HEOOXOIUMO CO3laTh MArHUT-
Hoe mone ¢ nHaykuueit B =21 mTn. Ilposon amamerpoM d = 1,2 MM Mo-

a . 6 8
B0
A
A : /
Yo
Puc. 230
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XeT BblepXarh cuny Toka /= 4,5 A. 3 kakoro MUHMUManbHOro Yucia
CJI0EB [O/IXHA COCTOSITL OOMOTKa cojieHouaa?

33.14. [1poBOAHHK C TOKOM ITOMEUICH B OIHOPOAHOE MArHUTHOE NOJIE
¢ uHaykumeid B =20 mTn. Onpenenure cuny, AeHCTBYIONULYIO Ha HETO,
ecad ero anHa [ = 0,10 M, cuna toka [ = 3,0 A, a yro Mexay HarnpabJie-
HHEM TOKA M BEKTOPOM WHAYKUMM o =45°

33.15. [ipa 6eCKOHEYHbIX IPOBOAA, PACMONOXEHHBIX HA pACCTOSIHUM
r=10 cm gpyr oT apyra, B3aUMOAEHCTBYIOT MeEXIy CO0OW ¢ CcHIOH
F/1=2-107° H/M. Onpeneaunte CH1y TOKA B IIPOBONAX, €CJIH W3BECTHO,
YTO CWJIa TOKA B OZIHOM M3 HUX B 1 = 2 pa3a GoJIbliie, YeM B APYrOM.

33.16. B ropM3OHTa1LHOM OAHOPOJHOM MATHUTHOM T10JI€ C MHAYKLU-
eil B =10 MTx noaselieH Ha ABYX JIETKUX HUTSIX TOPU3OHTAIbHBIN MPO-
BOAHMK AAMHOMN / = 10 cM, NeprneHANKYISIPHLI MarHuTHOMY nomo. Kak
HU3MEHUTCS CUJIa HATSDKEHMST KAXKAON M3 HUTER, €C/TU 10 HEMY TIPOTYCTHTD
ToK cuyoii 1 =10 A?

33.17. Tlo ropu30oHTIBHOMY NPOBOAHUKY AAMHOM [ = 20 cM U Maccoii
m = 2,0 r reyet ToK cunoit / = 5,0 A. Onipenenure HHAYKLNMIO MATHUTHOTO
MoJjsi, B KOTOPOE HY)XHO €r0 NMOMECTUThb, YTOObI OH BHCEN He Mnajas.

33.18. Ha ropu3oHTaNbHBIX PeNbCax, PACCTOSTHUE MEXAY KOTOPLIMU
/=60 cM, JeXHUT MepreHIUKYJISIPHO UM cTepkeHb. Ornpegenute cuily
TOKa, KOTOPBIi HA0 MPONYCTUTH IO CTEPXKHIO, YTOOBI OH HaYal ABUTAThb-
cs1. PeJIbChl M CTEPKCHB HAXOASITCS B BEPTUKATBHOM OTHOPOAHOM MATHUT-
HOM Tone ¢ uHaykuuei B =60 mTa. Macca ctepxHst m = 0,5 Kr, Kod(-
duuMeHT TpeHHUs1 cTepxHs O penabchl p =0,10.

33.19. CrepxxeHb IEXXMT NePIEHAUKYISIPHO PeJibCaM, pacCTOSHYE Me-
xny KOTopbIMM /=350 cM. PenbChl COCTaBISIIOT C FOPU3OHTOM Yroj
o = 30°. Kako#t 1o/mxHa 6bITh MHIYKLMS MATHUTHOTO TTOJIs, TIEPTIEHINKY-
JIIPHOTO IJIOCKOCTH PEJIbCOB, YTOOB! CTEPKEHD HAYal ABUraThCs, €CIH MO
HeMY IporyckaTbh TOK cujioit / =40 A? KoadduuueHT TpeHust cTEPXHS 0O
peancel | =0,60, macca crepxHs m =1,0 xr.

33.20. I1poBOAHUK IIMHOM [/ U Maccoif m NOMBEIIEH Ha TOHKHUX I1PO-
Bosioukax. [Ipu rmpoxoxneHHH No HEMY TOKA CUJI0M / OH OTKJIOHHIICS B Of-
HOPOJHOM BEPTUKAJLHOM MAarHMTHOM I10JIe Tak, 4TO
MPOBOJIOYKY 06Pa30BaJIH Yroy o, ¢ BepTukanbio. Kako- &B
BA MHAYKUMSI MArHUTHOTO Tojist?

33.21. Meaunlit npoBoa auameTpoM d = 2,0 MM
n3rudaloT B pABHOCTOPOHHHUM TPEYTroJbHUK U IOAKIIO-

YalOT K MCTOYHMKY MOCTOSIHHOro toka (puc. 231).
IlnockocTs KOHTYpa pacnoNoXeHa nepreHAuKYISIPHO
MarHuTHOMY Nosio ¢ Haykuuein B= 10 mTn. Onpene- Puc. 231

+ Qo
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JIUTE 3HAYEHWE U HaNpaBJieHUe CUJIBL, ICHCTBYIOLIEH HA KOHTYP CO CTOPO-
Hbl MOJs, €ClM M3BecTHo, yto U= 15,1 B.

33.22. [1poBonuuk iuHoit / = 30 cm ¢ Tokom cuitoit 1 = 20 A pacno-
JIOXeEH Mo yrIoM o = 30° K 0HOPOIHOMY MarHUTHOMY MOJIIO C MHAYKLIN-
et B = 0,40 Ta. Haitaure padoTy, KoTopas Gblja COBEpLLIEHA ITPU EPEMeE-
IIEHWY ero Ha pacCTosiHMe X = 25 cM MeprneHInKYyISIpHO MATHUTHOMY
TIOJIIO.

33.23. Pamka romwanbio S = 16 cM? MOXeT BpallaThes BOKPYT OCH,
npoxosiieif Yepe3 cepeArHbI MPOTUBOIOJIOXHBIX CTOPOH. Ha pamke Ha-
motano N = 100 BuTKOB npoBoaa, 1o KoTopomy TeueT ToK /= [,5 A. Ee
MOMEIAI0T B OAHOPOAHOE MAarHUTHOE MNoJie ¢ uHAyKuueit B =25 mTn,
pacnonaraioT nepreHINKYASPHO JIMHUSIM MarHUTHON UHAYKLUMHU U yaep-
KMBAIOT B MOJOXEHHMHM HeyCcToiuMBOro papHoBecus. Kakywo paboty co-
BEPILLIAT CUJIBI MATHUTHOTO MOJIs1, €CJIM PAMKY OTIIYCTUTb M OHA fiepeiiieT B
MOJOXEHNE YCTOMYUBOIO PABHOBECHS?

33.24. 3Has MOILHOCTb JBUraTesisl M 4aCTOTy BpatlleHUs SIKOpsl, Oue-
HUTEe MEXaHWUYECKHUIT MOMEHT CHJI Ha Bajly apuraressi. OLeHKY [IPOBECTH
JUIS1 ABUTATENsl TIOCTOSIHHOrO ToKa MolHocThio P = 0,37 kBT ¢ yacroroi
panieHust # = 750 06/MuH.

33.25. JABuXylu1iicsi 3N1eKTPUYECKUI 3apsll MOXHO pacCMarpuBarh
KaK 3JIeKTpUYecKuil ToK. OnpenesuTe MarHUTHBIA MOMEHT KPYroBOro
TOK4, 00pa30BaHHOIO 3JIEKTPOHOM, BJETEBLIMM MOJ MPSIMBIM YIJIOM CO
CKOpPOCTBIO ¥ B OJHOPOIHOE MAarHUTHOE Mojie ¢ uHAyKuueil B.

33.26. MoxeT aM 3apsiXeHHasl yacTMlUa ABMraThCsl: a) paBHOMEPHO
NPSIMOJIMHENHO, 6) paBHOYCKOPEHHO MPSIMONMHEIHO, B) 10 OKPYXXHOCTH
B OOHOPOIHOM: 1) 3JeXTpMYecKOM foJie; 2) MarHWTHoM none?

33.27. I1o Kakoi TpaeKTOPUM JABUXKETCS B 0D1LIEM CJlyyae 3apsiKeHHast
JacTvua B: 1) ONHOPOTHOM BJIEKTPUUYECKOM I0Jie; 2) OIHOPOJHOM Mar-
HUTHOM nojie? JoKaxuTe, 4To CHAa, JeACTBYIOMAas Ha 3apsbKeHHYIO Jac-
THLY B MAarHUTHOM [OJie, HE COBEPIUAET PAGOTHI.

33.28. Onpenenute 4aCTOTy OOPALLEHUS 3IEKTPOHA 110 OKPYXHOCTH B
OJHOPOAHOM MAarHMTHOM Mmoje ¢ uHaykuue#d B =4,0 MTn.

33.29. DneKTpoH, YCKOPEHHBIH Pa3HOCTbIO NMOTEHUHATIOB
A = 800 B, BrieTaet B IIOIEPEYHOE OHOPOAHOE MarHWTHOE Moe. Onpe-
JEJIATE U3MEHEHUE UMTTY/IbCA 3JIEKTPOHA ITPU OTKIIOHEHU U €r0 OT 11epBO-
HaYaJbHOIO HanpasjJeHWs ABWXEHMsI Ha yron ¢ =m/2,

33.30. [IpoToH, ycKOpeHHbI# pa3HOCTBIO OTeHIManoB Ag = 1,0 kB,
BJIETAET B ONIHOPOJHOE MArHUTHOE MoJie ¢ MHAYKLUMeH B = 0,20 Tn nep-
NEeHIUKYISPHO TUHUAM UHAYKIIMU. OnpeaeanTe MyTh, PORAEHHBIH Yac-
THALIEW 3a BpEMsi, paBHOE MOJOBHHE IMEPUONA.
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33.31. [IpoToH ¥ O-yacTULA BAETAIOT B Os
ONHOPOMHOE MAarHUTHOE NOJe NEePNEeHINKY-
JSIPHO JIMHUSIM MHAYKUMH. Bo cKojibKko pas
OTJIMYAIOTCS Panuychl OKPYXHOCTEH, KOTO-
pble ONMCHIBAIOT YACTULBL U MX YIJIOBBIE CKO-
POCTH, €C/I Y YACTHL ONMHAKOBBI: 1) cKopo-
CTH; 2) Hepruu?

33.32. o-Yactvua, YCKOpPEHHash pasHoO- d
cThio noreHumanos A¢ =250 kB, nponertaer
nofiepeyHoe ONHOPOAHOE MarHUTHOE MOJe C Puc. 232

uHaykuueit B =0,51 Tna. ToamHa obnactu ¢
nosieM d = 10 cM (puc. 232). OnpenenuTe yro ¢ OTKIOHEHUS O-4aCTHLIb
OT MEePBOHAYATLHOTO HAMPABICHHS ABUXEHUS.

33.33. TlpotoH yckopsieTcsl B IMKJIOTPOHE 10 aHeprun W= 5,0 M3B.
Onpezaenute HAaUOOJBLUNI paayC OPOUTHI, MO KOTOPOM OH ABMXKETCS B
LUMKJIOTPOHE, €CIHM 4YacToTa YCKODSIIOLIErOo 3JAeKTPHUYECKOTO TOs
v=1,8"10" I'u.

33.34. DneKTpOH BETAET B OMHOPOIHOE MAarHUTHOE TOJIE CO CKOPO-
cthio v = 10 KM/c nox yraom o = 30° K TUHHUSIM MAarHUTHON WHAYKLUH.
NHaykuust MarautHoro nojist 8= 0,10 MTa. PaccTosiHHE OT HAY&ILHOTO
TIOJIOXKEHUS 2NIEKTpoHa 10 3KpaHa [/ = 40 cMm. Onpengennte, CKOJIbKO 060-
pPOTOB OH CHeJNaeT, Mpexie YeM MOMajeT Ha 3KpaH.

33.35. Yactuua, umerouias 3apsaa ¢ = 3,2 - 10~'° Ko, Bneraer B oaHo-
POJIHOE MATHUTHOE IT0J1e TIOJ YoM o = 60° K THHUAM MHIYKLUN U ABU-
KETCst IO BUHTOBOM AMHUY ¢ miaroM A = 10 cMm. OnipenennTe ee UMITYbC,
ecan uHaykuusi nons B=1,2 mTh.

33.36. Crinpasnb, O KOTOPOI ABMXKETCS 3JIEKTPOH B ORHOPOJHOM Mar-
HUTHOM noJjie, umeet auametp d = 80 MM U 1ar 4 = 20 cM. Onpenenure
€ro CKOpOCTb, €CIM MHAyKuusA noirsa B = 0,51 mTh.

33.37. DnexTpoH, MPOAS YCKOPSIOUWIYIO Pa3HOCTh IMOTEHLIHMAIOB
A@o = 1,8 kB, BieraeT B cepeanHy MeXIy IUIACTMHAMH ITJIOCKOTO TOPH-
30HTAJILHOTO KOHIeHCATOpa MapaiiebHO UM. K mtacTHHaM KOHIeHcaTo-
pa NpHoXeHa pa3HOCTh nmoteHUUaIoB A@ = 10 xB. OTKIOHMBIINCE OT
CBOEro MepBOHAYANBLHOTO Harpas/ieHUsT Ha MAKCUMAIbHBIH YTOJ, 3/eK-
TPOH BbUIETAET U3 KOHACHCATOPA W NMONAAeT B BEPTUKAIbHOE MATHUTHOE
none ¢ uHaykuuein B =4,8 MTa. Onpenenute panuyc U war BUHTOBOIA
TPaeKTOPHH.

33.38. 3apskeHHas 4acTHLA BAETAET MO YIIOM O K HAlpaBJICHHBIM
NapajiiesbHO 3JIEKTPUYECKOMY M MarHMUTHoMy moisiM. Kak oHa 6ymer
JBUTATHCS?
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33.39. DJIEKTPOH BAETAET CO CKOPOCThIO ¥ = 1,0 KM/C MepneHanKy-
JISIPHO B OAMHAKOBO HANpAaBJIEHHbIE JIEKTPUYECKOE U MATHUTHOE IOJIsL.
HanpsixeHHOCTh 3j1ekTpuyeckoro nois £ = 25 B/M, MHIyKUusT MAaTHUT-
Horo — B = 50 MTn. Onpenennrte BEAMYMHY U HanpaBJi€HHE YCKOPEHUS
371eKTPOHA B HaYaJbHBIK MOMEHT.

33.40. OTpuUAaTeNbHAs YaCTHLIA BAETAET CO CKOPOCTBIO 1y = 4,5 - 107 M/c
nox ymom o = 60° K napajuieJibHO HAaNpaBleHHBIM DNEKTPUUECKOMY U
MaTrHUTHOMY oM. HatpsikeHHOCTD nekTpudeckoro roist £ = 39 B/cwm,
WMHAYKLYSE MarHUTHOTo — B = 5,2 MTa. Onpeaenute yucio o60poToB,
COBEpPLIEHHBIX YaCTULIEM TPU IBUXKEHUU €e B HampapieHUM mojiei. Bo
CKOJIBKO a3 111ar [epBOTo BUTKA €€ TPAeKTOPUHM GoJibliie HocaeqHero?

33.41. OaHOpOAHBIE MATHUTHOE U BJIEKTPUYECKOE TOJIS PACITIONiOXKe-
HBI B3aMMHO NepreHauKyIsspHo. Hanpske HHOCTh 91eKTPUYECKOro Most
E =0,50 kB/M, a unaykuus mariutHoro — B = 1,0 MTn. Onpenenure, ¢
KAaKO# CKOPOCTBIO U B KAKOM HAMNpaBjieHUM JOJDKEH JeTeTh JIeKTPOH,
YTOOBI ABUFATHCS MPSAMOJIMHENRHO.

§ 34. DaekrpoMarnuTHaA MHAYKuHS. CaMOMHAYKUMs

34.1. Onpeaenvre NOTOK BEKTOpA MAarHUTHOW MHAYKLUMH, IPOHU3BI-
BAIOLLMI TUIOCKYIO MOBEPXHOCTD MIOIIAAb0 S = 100 cM? npu MHAYKUUM
B =0,20 Tn, ecnu MOBEPXHOCTL: 1) NMEPNEHAUKYASIPHA BEKTOPY MArHUT-
HOM MHIYKUMH; 2) napajiieibHa; 3) pacroiioxeHa Nox yrjioM o = 45° K
BEKTOPY MAaCHUTHOH MHIYKLMHM; 4) pacnojioxeHa rnoj yriaom o, = 30° K
BEKTOPY MArHUTHOW MHIYKLHUH.

34.2. DneKTpOH ABMXETCA co cKopocTbio v = 2,0 - 107 M/c mo Kpyro-
BOM opOUTE B OAHOPOAHOM MAarHUTHOM TToJie ¢ UHAyKumeit B= 20 mTi.
OnpenennuTe MarHUTHHIA MOTOK, MEPECEKAOUIUN IIOCKOCTb OPOUTHI.

34.3. Oko0JI0o NPOBOAHUKA C TOKOM HAXOAUTCS MPAMOYTOJbHAsA paMKa
ABCD (puc. 233), nmexamass B OHHOHN [IUIOCKOCTH € TPOBOIAHUKOM
(0OO’|| AB). INoToK BeKTOpa MarHUTHOW WHIYKLKU, NPOHU3bIBAIOLLIMH
pPaMKy 1 CO31aHHbIi1 MArHUTHBIM NOJIEM NPOBOAHMKA, paBeH . Onpexe-
JINTE U3MEHEHNE MarHUTHOTO MMOTOKA, ECU: 1) OTK/IIOYHUTL TOK B MPOBOM~
HUKe; 2) N3MEHUTD HallpaBJieHe TOKa Ha 00paTHOE; 3) MOBEPHYTb PAMKY
BOKPYT OCH, Mpoxomsiieii yepe3 npopoaHuk OO ’; 4) NOBEpHYTh paMKy
BOKPYT OCH, NIpoXofsitiiei yepe3 cepeantbl ctopoH ADu BC, na 90°; 5) Ha
180°.

34.4. 3aMKHyTbII1 BUTOK MTPOBOAA HAXOAMUTCS Y NPOBOJHUKA C TOKOM
(puc. 234). Byner i1 BO3HUKATh B BUTKE TOK, €CMU: 1) BpauiaTh BUTOK BO-
KpYT OCH, TPOXO/SIIIEN yepe3 NPOBOAHMK; 2) BpaLLATh BOKPYT OCH, apa-
JIEJIbHOM MPOBOAHUKY; 3) BpalllaTh BOKPYT OCH, NEPIEHAUKYISPHON Mpo-
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BOJHUKY; 4) ABUTATb MOCTYNATENbHO MAPAIIEIbHO IIPOBOIHUKY; 5) IBU-
ratb NOCTYMATENbHO MEPNEHZUKYISIPHO TPOBOIHMUKY?

34.5. Onpenenvte HarpaBlieHUe MHIYKLIMOHHOFO TOKAa B MPOBOMLSI-
HIEM KOJblie (pHC. 235), eCTM MHAYKIINS MATHUTHOIO oISt 1) yBeIMyuBa-
eTcs; 2) yMEHbIIAETCs.

34.6. OnpenenuTe HaNpaBieHUe CUII, IEUCTBYIOLINX Ha IPOBOAALLIEE
KOJIBbLIO (pHcC. 235), eciu MHAYKIIMS MarHUTHOTO 1o/ 1) yBeJlnuuBaeTces;
2) yMeHbLIAETCS.

34.7. Butok npoBojia IIoLansio SpacroioxeH nepueHInKy/IsSpHO CH-
JIOBBbIM JIMHUSIM MATHUTHOrO nojisi. Onpeaenute 3akoH uameHeHust DJ1C
MHJYKUWY B BUTKE, €CIM UHAYKLMSI MATHUTHOTO MOJISI U3MEHSIETCST CO Bpe-
MEHEM 110 3aKOHY: 1) B= At%; 2) B= By — Ct; 3) B= By; 4) B= B, cos wt,
rae By, A, C 1 ® — pa3MepHble KOHCTAHThI.

34.8. BuTOK NpoBoja Iwiomanpio S = 50 cM? 3aMKHYT Ha KOHIEHCATOP
eMkocTbio C =20 Mx®. [TnockocTh BUTKA MepIieHANKYIApHA OXHOPOI-
HOMY MarHUTHOMY 110J110. OTIpeIe/IuTe CKOPOCTb N3MEHEHMS MATHUTHOTO
MOJIs, €CJM 3apsiil Ha KOHAeHcatope paeeH ¢ = 1,0 uKi.

34.9. Toukwuii MeaHbIIt 06pyY panuycoM r = 4,0 cM pa3pe3aH U B pas-
pe3 BKIIIOYEH KOHAeHCATOP eMKOCThI0 C' = 2,0 MK®D. MHaykuust MarHuT-
Horo nons (Tna), nponu3epiBaiollero o6pyy, M3MEHsIeTCsl MO 3aKOHY
B=10,2 - 0,057 u cocTaBsieT C MJIOCKOCTHIO 06pyya yron o = 30°. Onpe-
JleMTe 3apsi KOHAeHcaTopa.

34.10. B omHOpOAHOM MAarHMTHOM TOJE, WHAYKLMS KOTOpOro
B=10,15 T, nepneHAUKYISIPHO BEKTOPY MHAYKLWH PACTIONOXEH NpoBoO-
ASILUMIA BUTOK paauycoM r = 10 cM, conpotuBieHueM R = 0,31 OM. Ka-
KOJ 3apsifl NpOTEeYeT MO BUTKY IPU NMOBOPOTE €ro Ha yroi o, = 1/2? [No-
CTpoiiTe rpahK 3aBUCHMOCTH NPOTEKLIETO 3apsifia OT YT TOBOPOTA (.

34.11. Inockuit BATOK NPOBO/Ia PaCHONOXEH MEPTIEHANKYASPHO Ofl-
HOPOJHOMY MarHMTHOMY mnoso. Korna oH nosepHysicst Ha o = 180°, nig
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Hemy npoiuelt 3apsn g, = 1,2 MKut. Ha kaxo#l yron noBepHyJicsi BUTOK,
eclid rno HeMy npoiuen 3apsi ¢ = 1,8 mKn?

34.12. KBanparHyio NPOBOJAOYHYIO PAMKY CO CTOPOHO#t / = 10 ¢M no-
MELIAloT B OAHOPOAHOE MarHUTHOE noJe ¢ unaykuueir B = 0,15 Tn Tak,
yTO ee IIOCKOCTb NnapajuieJibHa JIMHUAM HHAyKuuM. PaMKy nosopaunsa-
10T BOKPYT OCH CHMMETPHU Ha ¥ ot oL = 90° Tlpu 3TOM rajJbBaHOMETD,
3aMKHYTbIA HA DaMKy, MMOKAa3blBaeT WHIYIMPOBAHHLIA B HeW 3apsan
g = 14 mxKn. Onpenennte conpoTHBIEHHE MPOBOIOKY. BHyTpeHHee cO-
[pOoTHBJIEHHe TaibBaHOMeTpa R, = 100 Om.

34.13. Butok MeIHOTro NpoBoOJa NOMELIEH B OJHOPOAHOE MArHUTHOE
noJie neprieHAMKYISPHO JMHUAM MarHUTHON MHAYKUKY. JnaMeTp BUTKa
D =20 cm, anametp niposoaa d = 2,0 MM. C KaKOH CKOPOCTbIO UBMEHSIETCS
MHAYKLMSI MATHUTHOTO NOJIst, €CJIW [0 KOJIbLLY TeueTTOK cuioii / = 5,0 A?

34.14. Kontyp mnoiaasio S = 12 cM? u conpotusneHueM R = 0,10 Om
NOMELIAIOT B OAHOPOIHOE MAarHUTHOE Mose ¢ uHaykuuei By = 300 mTn
MEPIEHANKYJIAPHO JIMHHUSIM MarHMTHONW MHAYKUMU. B HEKOTOpHIA MO-
MEHT BpeMEHM MHAYKLHs cTaja yObiBaTh MO 3aKOHY B = B, — kt, rae
k =10 Tn/muH. Onpenenavite KOJHYECTBO TEIUIOTHI, BBIACTSIONIECCS B
KOHTYpe 3a BpeMsl MCUE3HOBEHMSI MOJIsl.

34.15. KBanpaTtHasl NpoBOJIOYHAast paMKa co cTopoHoii / = 10 ¢M u co-
nporuBieHueM R = 0,24 OM romMeilieHa B OIHOPOJHOE MATHUTHOE T10Ji€ €
uHaykupeir B = 12 MTa nepneHIUKYISApHO JMHUAM UHAYKUMH. Kakoii
3apsiil NPOTEKAET MO FIPOBOJIOKE, €CAM PAMKY TPAaHC(POPMUPOBATD B KPYT,
JexXauit B Toi Xe IUIOCKOCTH, Y4TO M paMKa?

34.16. ITpoBoioYHLI BUTOK 1HaMeTpoM D = 20 cM MOMEILEH B OHO~
POIHOE MAarHUTHOE Tojie ¢ MHAYKUMeil B = 56 MKTn mepreHauKyJIsIpHO
JIMHUSIM WHAYKIMU. Ero BHITATUBAIOT B CJIOXEHHYIO BABOE NPSAMYIO JIU-
Hiio. OnpenenTe COMPOTUBIEHUE ITPOBOJIOKU, ECNTU B PE3YABTATE TAKOH
TpaHcopMalMM BUTKA MO HeMy MpoTekaeT 3apan g = 1,2 MxKu.

34.17. I1nockyo paMKy, M3TOTOBJEHHYIO M3 MEXHOM MPOBOJOKH C
IWIOWANbI0 cedeHns S= 18 MM?, MOMeWanT B OJHOPOAHOE MArHUTHOE
T10J1€ NePIIEHIUKYASAPHO TMHUSM WHAYKIMH. PamMKa rpeacTaBiser coboi
KBazpaT co cropoHoit /= 10 cM. 3arem ee TpaHCHOPMHUPYIOT B NPAMO-
YIOJILHUK C OTHOLIEHHEM cTOpOH 1:2. IIpy 3TOM 1o Hell MpoTeKaeT 3apsn
g =10 MKn. Onpenennte MHAYKLUMIO MArHUTHOIO IOJS.

34.18. U3 nposoxa anuHoi / = 2,0 M cae/aH KBaapar, KOTOPbIH pac-
TIOJIOKEH TOPU30OHTATbHO. KaKoe KOJIH4eCTBO 31eKTPUYECTBA MPORIET 10
IPOBOAY, €CJIU €T0 NOTAHYTh 3a IIBE TUATOHAIBLHO MPOTHBONONOXHbBIE BEp-
LIMHBI TaK, YTO6Bl OH cioxuacsa? ComporusieHue nposoga R = 0,10 OmM,
BEpTHKaJIbHAA COCTaBJsIOIAs WHAYKUMH MAarHUTHOrO nojis 3eMiM
B, = 50 mxTx.
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34.19. Koabuo paauycoM r =6,0 cM U3 IpoBoaa CONPOTHUBIEHUEM
R =0,20 OM pacrnonoxeHo NepreHanKyIsIpHO OHOPOAHOMY MarHMUTHO-
My Moo ¢ unaykuuei B =20 mTn. OHo cknagsiBaeTcst TaK, YTO NoJjyya-
I0TCSl IBA ONMHAKOBBLIX KONBIA B BWIE BOCBMEPKHM, JieXKalEH B TOH Xe
nockoctu. [locne atoro MardHuTHoe rosie BuIKoualoT. Onpeaenure, Ka-
KO€ KOJIMYECTBO 3JIEKTPpUYECTBA MTPOTEYET 11O POBOJIOKE 3a BpeMs: 1) KO-
[1a KONbLO CKJajbiBalOT; 2) KOTJa BBIKJIIOYAIOT MArHUTHOE I10Je€.

34.20. MarauTHbIA NMOTOK yepe3 coleHoWJ, comepxawmii N = 500
BUTKOB [POBOMA, PABHOMEPHO YObIBaeT Co cKopocThbio AD/Ar = 60 MBO6/c.
Onpenenute DAC UHAYKUMU B COJIEHOMIE.

34.21. Conenonn, cogepxaiuiit N = 1,0 - 10° BUTKOB mpoBoja, HaXo-

_IUTCS B OZHOPOZHOM MarHUTHOM I10JI€, MHAYKLIMSI KOTOPOrO U3MEHSIETCS]
co ckopocThio AB/At =20 MTa/c. Ero ock COCTaBIsIET C BEKTOPOM MHIYK-
UMK MarHUTHOrO 110Jis1 yroJt o = 60°, paguyc r= 2,0 cM. Onpeaeiute 31C
UHAYKUMH, BO3HUKAIOUIENH B CONEHOMIE.

34.22. OnHochoiiHas Katyuika niaomansio S = 10 cM?, conepxatuasi
N =100 BUTKOB MpoBOAA, NOMEHIEHA B OJHOPOJHOE MArHUTHOE TOJIE C
uHaykuneir B = 8,0 MTn napainensHo JTUHHUAM MATCHUTHOM MHAVKLMH.
Conpotusnenue katywku R =10 OM. Onpenennte, Kakoi 3apsa Npoi-
JIET MO HeH, eciu OTKIYMTE MarduTHOE IMOJe.

34.23. Pamxa, Ha KoTtopoii HamoTaHo N = 100 BUTKOB MpoBOLa CO-
nporusneHueM R =10 OM, paBHOMEPHO BpallaeTcsi B OJHOPOIHOM Mar-
HUTHOM 110Jie ¢ UHAYKLMeR B = 50 MTu. Ochb BpalLieHHsT JIEXMT B IVIOCKO-
CTH paMKu W NeprneHauKyIsapHa AMHUSIM UHAYKUMM. [1nowmans paMku
S =100 cM>. OnpenenuTe, KaKkoif 3apsia IpoTeyeT 4yepes Hee PU IOBOPOTE
ee OT yra ¢ 10 0y: 1) 0...30% 2) 30...60°; 3) 60...90°%; 4) 0...180° (0. — yron
MeXIy BEKTOPOM MHIYKLMH M HOPMAIBIO K pamke).

34.24. Kpyrnyio pamky anametpoM D = 60 mm, conepxautyio N = 20
BUTKOB IIPOBOJIOKH CONPOTUBAEHHEM R = 1,2 OM, MOMECTHIIN B OAHOPOL-
HO€ MArHUTHOE MOJIE TAK, YTO INIOCKOCTL PAMKH COCTABISIET C HaIlpaBJie-
HHUEM MArHUTHOTrO noas yroj o = 30°. Onpeneante CKOpOCTb U3MEHEH U
WHOYKHMM MATrHMTHOTO MOJIst, €CNIM MO Heidl TeyeT TOK /= 1,8 MKA.

34.25. Kpyrnasi npoBoNoYHast paMKa, COCTOSILAS U3 HECKONbKUX BUT-
KOB IJIOLI&bI0 S = 6,0 cM? 1 061L1M CONTpoTHBIeHUEM R, = 10 OM, 3aMK-
HYTa Ha TaJIbBaHOMETP C CONPOTUBAEHHUEM Ry = 290 OM. PamKy nomMewja-
10T B OAHOPOJHOE MATHUTHOE none ¢ nHaykuuei B = 0,10 T tak, uyto nu-
HWUM HHAYKIIMY NEPIEHAUKYJISIPHBI ee TUIOCKOCTH. TIpu U3MEHEeHMU Mar-
HUTHOTO M0/ Ha OOpaTHOE MO LEMU FalbBAHOMETpA TMPOTEK 3apsit
g = 2,0 mxKi1. Ompeneaurte YMC/I0 BUTKOB.

34.26. Coneroun, cogepxatunii N = 1,0 - 10° BATKOB MEIHON NpoBo-
JIOKH C I101AAbI0 ceueHuns S = 0,20 Mm2, HAXOAUTCS B ONHOPOIHOM Mar-
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HUTHOM H0JI€ lAPAUIENBHO JIWHUSIM MarHUTHON MHAYKLHH, KOTOPAS! PaB-
HOMEpPHO u3MeHseTCs co ckopocTelo AB/At =10 mTn/c. IuameTp cone-
Houna D = 5,0 cm. Onpenenute TEIIOBYIO MOIHOCTD, BBIIEISIOLLYIOCS B
CONCHOMAE, KOHLBI KOTOPOrO 3aMKHYTBHI MeXay cOBOii. .

34.27. KBanpat cenaH 13 YeThipeX NPOBOAHUKOB JIHHOM / = 8.0 cM U
conpotusacHueM R =4.0 Om kaxabiit. Ha paccroanuu //4 ot onHoro us
MPOBOJHUKOB OH 3aMKHYT MEPEeMBIYKOH compoTuBiaeHueM r =1,0 Om
(puc. 236). TlnockocTs KBaapara nepreHaAnKYIspHAa OTHOPOIHOMY Mar-
HUTHOMY MNOJIIO, U3MEHSIOLEMYCS CO CKOpocTbio AB/At =200 mTn/c.
Ornpeaennre CUay TOKA, TEKYHIETO MO NEPEMbIUKE.

34.28. Iposonsiias nepemMbluka Maccoii m = 49 r 1eXuT Ha ABYX ro-
PU3OHTAILHBIX MPOBOASIIUX peiKax, 3aMKHYTHIX HA PE3UCTOP ¢ CONpPOo-
tuBneHneM R = 120 Om (puc. 237). CucreMa HaXOAUTCS B BEPTUKATLHOM
MarHUTHOM 110JI€, UHAYKLIHS KOTOPOTO U3MEHSIETCS N0 3aKOHY B = Af, rie
A=7,0Tn/c. Onpenennte MOMEHT BpEMEHH, B KOTODBIii ITepeMBIYKa Hay-
HET ABUTaTbes 1o peiikam. KoadduumeHT TpeHus Mexay nepeMbluKoi 1
peiikamu u = 0,15. T'eomeTpuueckue pasmepn:: =20 cm; h =30 cm.

34.29. Onpenenurte O C UHAYKIMY B TPOBOAHUKE JUTMHOM / = 20 cM,
JBUXYLIEMCS B OAHOPOAHOM MAarHUTHOM Mojie ¢ MHayKumed B = 10 MTh
co ckopocTeio v = 1,0 M/c nox yriiom o = 30° K BEKTOpY MATHUTHON UH-
JYKUUH.

34.30. IMposoasLMii cTepxXeHb ATMHOM / = 1,0 M pABHOMEPHO BpaLla-
€TCst B FOPU3OHTAILHON IJIOCKOCTH ¢ yacToToil # = 10 06/c. Ochb Bpate-
HHs IPOXOIMT Yepe3 ero KoHel. BepTuKanbHasi COCTABNAIOAA MATHUAT-
Horo nons 3emnu papHa By, = 50 MKTn. OnpenennTe pa3HoCTb MOTEHUMA-
JIOB MEXIY KOHUAMM TMPOBOJHMKA.

34.31. IpoBonHuk winHOl /= 20 cM M conpoTusieHuem r = 1,0 Om
CKOJIB3UT 6e3 TpeHUs CO CKOPOCThIo v = 10 M/C IO ABYM peiiKaM B OHO-
POIHOM MarHUTHOM Mojie ¢ UHAyKuueit B = 0,25 Tn, HanpaBnreHHOM nep-
NEHINKYJSIPHO IJIOCKOCTH, B KOTOpOW JiexaT peiiku (puc. 238). OHu
3aMKHYThHI Ha pe3UCTOp conpoTuBieHueM R =24 OM. Onpeaenute cuiy
TOKAa B LIeNU 1 eTo HanpaBnenue. C KaKoH CUJION TSHYT MpOBOAHMK?
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34.32. TIpoBOAHMK Maccoit /m, ANMHOM ! TEXUT Ha JIBYX FOPU30HTAb-
HBbIX peiKax, 3aMKHYTBHIX Ha pe3uCTOp conpoTuBieHneM R. Bes cucrema
HaXOIUTCS B BEPTUKAJIbHOM MarHUTHOM I10J1€ C MHAYKLUMeR B (puc. 238).
Koadduiument tpenus Mexay peiikaMu 1 mpoBOAHUKOM L. Kakyio cuny
C/IeAyeT MPUIOXHUTh K MPOBOAHUKY, YTOObI OH JBUTAICS PABHOMEPHO CO
CKOpOCTBIO 17

34.33. I1psAMOYroabHBIi KOHTYP HAXOAMTCS B OMHOPOJHOM MATHHMT-
HOM MoJIe C HHAYKUKEN B, NepneHInKyIspHoM ero ruiockoctu. Ilepe-
MBIYKA JUIMHOM / UMeET ConpoTuBlieHre R, cTopoHsl ABu CD — conpo-
TUBJIEHHUs R, 1 R, (puc. 239). Onpenenure cuiy TOKa, KOTOPBI TeYeT 1O
TIepeMbIYKE MPU €€ ABUXECHHM C TOCTOSIHHOW CKOPOCTBIO .

34.34. B 01HOPOIHOM FOPU3OHTATBHOM MarHUTHOM IIOJIE C MHAYK LM~
et B =60 MTn naxonurcst BepTUKaibHass H-06pasHas KOHCTPYKLMS U3
TOJICTBIX METALIMYECKUX CTEPXHEH, NMEPHNEeHANKYISIPHAsh MarHUTHOMY
nonio (puc. 240). ITo cTrepxHsAM cBOGOOHO, 6€3 HAPYILEHUs] KOHTAKTA,
CKOJIb3UT NPOBOAHUK JMHOM / = 50 cM, Maccoit m = 1,0 r ¥ conpoTuBIie-
HueMm R = 0,80 Om. Onpenennte, ¢ Kakoii CKOPOCTBIO ABUXETCS POBO/ -
HMK, M HAlpaBlieHHE TOKA B IEPEMbIYKE,

34.35. H-o6pa3Hyio KOHCTPYKILMIO (CM. 3amady 34.34) HAKIOHHIIH TI0;1
yrIoM o, = 30° K FOPU30HTY TaK, YTO YLOJ MEXAY BEKTOPOM MarHUTHOTO
NOJA ¥ TIPOBOAHUKOM OCTaICa npsiMbiM. Onpenesinre, ¢ Kakoi cKopo-
CTbIO JABUXETCH MPOBONHMK.

34.36. ITo ABYM IMafK1M, 3aMKHYTHIM MEXIY COGON METAIHYECKUM
LIMHAM, YCTAHOBJICHHBIM MOX YIIOM 0 = 30° K FOPU30HTY, CKOJIB3HT Me]I-
HblA IPOBOAHUK (PHC. 241). CucTeMa HAXOIUTCS B ONHOPOJHOM MAarHHr-
HOM TosIe ¢ MHAYKUHUe# B =40 MTJ1, nepreHauKyaspHOM MIOCKOCTH, B
KOTOpO¥ IepeMeitaeTcst mpoBoaHKK. Kakoi MakcUMaibHOi CKOpPOCTH OH
nocturHet? ConpoTHBIeHUEM KOHCTPYKLIMM I10 CPABHEHHIO C COMpOTUB-
JIeHMEM MPOBOAHUKA TpeHebGpeyb.
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34.37. TlposoaHuk mnmuHoi [=1,0 M 1
conpoTtusiieHneM R = 2,0 OM JIEXUT Ha IBYX
TOPU3OHTANIBHBIX IIWHAX, 3AMKHYTBHIX Ha UC-
toyHuk TokKa, DJAC kortoporo € = 1,0 B. Bea
KOHCTPYKLMSI HAaXOOUTCSI B BEPTHUKAIbHOM
MarHMTHOM Tone ¢ unaykuved B =0,10 Tn
(puc. 242). OnpeneauTe CUITY TOKA B IPOBOL-

Riaiaiede HUKe, ecIi OH: 1) NMoKouTcs; 2) ABHXETC

Puc. 241 BIpaBO co ckopocthio v =4,0 M/c; 3) ABU-

KETCs BJEBO C TOM Xe& CKOPOCTbIO. B KakoM

HanpapJIeHUH U ¢ KAKO! CKOPOCTBIO HANO MEPEMELATh MTPOBOJAHMK, YTO~

6bl TOK Yepe3 Hero He 1ie? BHyTpeHHIM CONPOTHBAEHUEM HCTOYHUKA U
COMPOTHUBJIEHUEM LIMH NPEHEOpPEYb.

34.38. TposoaHuK mnuHoi / =1,0 M JEXUT Ha ABYX [TafKUX TOpHU-
30HTAJTBHBIX IHUHAX, PACITONIOXKEHHBIX B BEPTUKATBHOM MarHUTHOM I10JIE
¢ uaaykumei B =0,10 Tn. C xkakod yCTaHOBUBIIENCSA CKOPOCTHIO U B Ka-
KOM HaITpaBJIeHUH OH OYyJeT IBUTaThCsl, €CIU K IMHAM MOAKNIOYUTh UC-
Toyuuk Toka ¢ BJC € =0,50 B (puc. 242)?

34.39. B onHOpOOHOE MarHUTHOE noJie ¢ nHaykuuei B =2,0 Tn no-
MELIEHO FOPU3OHTAILHOE METALTMYECKOE KOIBbLIO PaguycoM R = 35,0 cM,
NpUUEM €O OCh COBNANAET C HanpasieHueM nojs. [1o Kojbily MOXeT CBO-
GOIHO ABUraThCs cTepXeHb. OnpeaeauTe yCTAHOBUBILYIOCH YIJIOBYIO CKO-
POCTb BpaLICHUsT CTEPXKHS, KOMAA MEXIY €r0 LEHTPOM M KOJIbLOM ITOA-
KTIOUMIM ueTouHuk Toka ¢ B3AC € =1,0 B.

34.40. Ha asyx ropU30HTAJIBHBIX PEJIbCAX, PACCTOSHHE MEXIY KOTO-
pbiMi [ = 1,0 M, IeXUT NPOBOAHUK Maccoi m = 0,50 Kr, CONPOTUBACHUEM
R =2.,0 OMm. KoadduuueHT TpeHuss Mexay HUM U peascamu p =0,10.
Bcst crcTeMa HaXoIUTCs: B BEPTUKAJIbHOM MarHUTHOM I0Ji€ C UHAYKLHEN
B =0,10 Tn (puc. 242). Penbchl oAKTIONAIOT K UCTOYHUKY Toka ¢ DAC
¢ = 10 B. IIpenebperas CONPOTUBIEHHEM PEJIbCOB, onpeaenuTe: 1) cuiy
TOKa, TPOXO/SALIETO IO TPOBOXHUKY B HAYaJIbHbI# MOMEHT; 2) C KaKoi yc-
TAHOBUBLIEHCS CKOPOCTBIO OYIET IBUraThCsl MPOBOAHUK; 3) MOUIHOCTD,
NOTpeBIsEMYIO OT UCTOYHMKA; 4) KOJIMUYECTBO TEIJIOTHI, BBIACISIOIEHCS B
NPOBOIHUKE 3a CEKYHIY; 5) KaKyl0 MEXaHHUYECKYIO MOIIHOCTb Pa3BUBAET
TaKOW «BUTATEND».

Xs

Puc. 242
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Puc. 243 Puc. 244

34.41. Kak nsmensiercst co BpemeHem DJ1C caMOMHAYKLMU B coJe-
HOWJIE C MHAYKTUBHOCTBIO L, €C/IM TOK B HEM U3MEHSIETCSE CO BPEMEHEM 110
3akoHy: 1) I= Iy + Af; 2) [ = Ct?; 3) [ = Iy sin of, HI=Ih,rne I, A, Cu
) — pa3MepHbIe KOHCTAHTHI?

34.42. TeoMeTpudecKue pa3Mepsl CONEHOMIA YMEHBLLIMIM B 1BA pa3a,
COXPaHMB YUCJIO BUTKOB, & CHJIy TOKA B OGMOTKE YBEIMUMIN B [Ba pa3a.
Kak npyu 31oM M3MeHSTCS €10: 1) HHAYKTUBHOCTD; 2) SHEPTHSI MArHUTHOTO
noJist; 3) cpeaHsis TJIOTHOCTb 3HEPTMM MardHUTHOIO Mojsi?

34.43. Yto nokasbiBalOT aMIepMeTpbl B CXeMe, M300PaKeHHOM Ha
puc. 243, ecv oy K 3aMkHyT? KaTtynika caeiaHa U3 TOJICTO TIPOBOJIO-
K. YTO MOKaXyT ammepMeTphl B MOMEHT pa3MbIKaHUS Kiouya K?

34.44. Haiinure MHIYKTHBHOCTb IPOBOJIHKMKA, B KOTOPOM PaBHOMeEp-
HOE U3MeHeHUe cuibl Toka Ha Al = 2,0 A B eyeHue £ = 0,50 ¢ BozOyxnaeT
IAJC camounaykuuu € =20 MmB.

34.45. Yepes IMHHBII CONEHOM, UHAYKTUBHOCTb KOTOporo L = 4,0 M
¥ IUIOWAfb NOMEPEYHOro cedeHus S =10 cM? NMPOXOAMT TOK CUiIOlH
1=0,50 A. KakoBa MHIYKLIs NIOJISt BHYTPH COJIEHOMIA, €CIIM OH COREp-
XUT N =1 000 BUTKOB mposoxa?

34.46. B on1HOPONHOM MarHWTHOM TIOJIE HAXOOMTCSl KATyIUKa M3
CBEPXMPOBOAHMKA. [IOTOK BEKTOpa MAarHUTHOW MHAYKLHM 4Yepe3 Hee
@ = 0,20 MB6. Tocxe BBIKIIOYEHUSI MATHUTHOTO 10151 B KATYILKE BO3HUK
TOK cujioi 1 =20 A. YeMy paBHa ee MHIYKTUBHOCTL? Kakoe KONH4eCcTBO
TEIUIOThl BBIIEIUTCS B HEH, €CIU CBEPXMPOBOIUMOCTL HApPYILUTCS?

34.47. B karyirke MHAYKTHBHOCTBIO L = 0,20 T'H cuna Toka [ = 10 A.
Kakosa sueprust MaruutHoro nons? Kak u3MeHHMTCSt 3Heprust 1oJisi, eciy
CHJIa TOKA YBEJIMYMTCS BABOE?

34.48. Onpenenyte SHEPTUIO MATHUTHOIO OIS CONIEHOMAA, B KOTO-
poMm npu cusie Toka /= 5,0 A Bo3HMKaeT MarHUTHbIN 1oTok P = 0,50 BG.

34.49. DrnekTpuyeckast uenb, COCTOALIAA U3 IBYX PE3UCTOPOB CONpO-
THBIEHHEM R =20 OM Kax1blil ¥ coneHOMua, MOAKTIOYEHA K HANpPSIKe -
Huto U =14 B (puc. 244). Onpenennre MarHUTHbIH MOTOK YepPes CONEHO-
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M, ECJTN NOCJE OTKJIIOYEHNS HANPAXEHUSA
B PE3UCTOPE BBLIEITUAOCH KOJIMYECTBO TET -
notet Q= 3,5 MJIx.

34.50. Karyuka WHAYKTUBHOCTBIO
L = 0,30 I'n, HamoTaHHas TOJICTHIM MEHBIM
MPOBOAOM, COCIMHEHA MAPAJUICIBHO C pe3u-
CTOPOM COMpPOTUBJIEHUEM R U MOAKIIOYEHA
K MCTOYHUKY Toka ¢ DJC € =4,0 B u
BHYTPEHHUM CONMpoTUBJicHUEM r = 2,0 OM.
Kaxoe KOAUYECTBO TEILIOTHI BBIACIUTCA B
pe3ncTope Nocjie OTKJIIOYEHWS UCTOYHMKA TOKa?

34.51. DyexTprueckas Liernb, COCTOsIIIast U3 ABYX PE3UCTOPOB COMPOTUB-
nedyteM R =10 OM KaXAablii X COJCHOMAA UHIYKTUBHOCTbIO L = 64 MIH,
NOAKJIOYEHA K UCTOUHUKY nocrosiHHoro toka ¢ 94C € = 3,0 B u BuyT-
peHHUM conpoTusiaeHueM r = 1,0 Om (puc. 245). Onpeneaure KOJIHYECT-
BO TETUIOTHI, BbIIEIMBLIEICS B KAXIOM PE3UCTOPE TIPU OTKAIOYEHUHU UC-
TOYHUKA TOKa.

Puc. 245

§ 35. Ilepemennniii Tok. TpancdopmaTopsl

35.1. IMpoBoaoyHast paMKa IUIOIAAbI0 S PABHOMEPHO BpALIAETCH B
OJIHOPOIHOM MarHUTHOM T0J1e C UHAYKUUEN B BOKpYr OCH, MepreHAUKY-
JSIpHOIt HanpasneHuio osl. Yacrora BpalleHus v. Kak co BpeMeHeM 13-
MeHsoTCs: 1) MarHUTHBIHA MoTOK P, Mpoxoasiiuit yepes pamky; 2) SIC
WHAYKUUKU € B pamke?

35.2. BUTOK MpoBojAa IJIOLIAbI0 .S pABHOMEPHO BPAIL@ETCH B OXHO-
POIHOM MarHWTHOM TI0JIe C MHAYKLUEH B BOKPYr OCH, MeprieHAUKYIISp-
HO#l HanpaBJeHuIo nojst. Yacrora BpaileHus v. YeMy paBHO MaKCUMaJib-
Hoe 3Hauenue DA C MHAYKLMH, Bo3HHKalolel B pamke? [locTpoiiTe rpa-
¢duk 3asucumocty DIC oT BpeMeHH. Kak H3MeHATCt MAKCUMaIbHOE 3Ha-
yenue DJ1C v rpaduk, ecau: 1) BMECTO OHOTO BUTKA HAMOTATH /N BUTKOB;
2) 4acToTy BpallleHUs] YBEJIWYUTb B 1 pas?

35.3. Pamka ruiowazabio S = 400 cm? nmeeT N = 100 BUTKOB IpoBOJa 1
BpaILlaeTCs B OMHOPOIHOM MarHUTHOM Tiosie ¢ uHAyKuuen B = 10 MTan po-
KPYT OCH, MEPrEHAMKY/ISPHO MarHUTHOMY Tojio. Ileproa BpalueHus
t =20 mc. KoHubl mpoBoaa yepe3 CKOJb3SAINE KOHTAKTEI 3aMKHYTHI Ha
conpotusiedne R =50 OM. Onpeaenute cuay T0Ka, NPOTEKAIOLIETO Ye-
pe3 conpotusneHue. YeMy paBHO MakCUMaTbHOE 3HAUEHUE CHJIbI TOKa?
Kakosa uactora Toka?

35.4. IMoyeMmy IipH NOAYUEHUM TIEPEMEHHOIO TOKA ynoOHee Bpallath
UHIYKTOp, a AKOPh CUTABISTH HEMOIBUXHBIM?
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35.5. [Tonaras, 4yTo HanpsXeHUe MePeMEHHOTo TOKA U3MEHSIETCS 110
3aKOHY CHHYCA 1 Ha4asbHast haza paBHA HYJIO, OTIpEAEINTE HANIPSKEHHUE B
MOMeHThI BpemeHu 5,0; 10 u 15 Mc. AMmintyna Hanpstxkenust Uy = 200 B,
yacrora v =50 I'u.

35.6. B ceTb nepeMeHHOro TOKa BKJIIOUMIM PE3UCTOP COMPOTUBIEHM~
eM R. AMILUIUTYIHOE 3HaYeHKe HanpsokeHust Uy, Kak usMeHsiores co Bpe-
MeHeM: 1) HanpsbKeHMe Ha Pe3nCTope; 2) CHla TOKA, TEKYILEro Yepes pe-
3MCTOp; 3) MOLLHOCTD, BHIAENSiEMasi B pesucTope?

35.7. BonbTMETp NMEPeMEHHOTO TOKA, BKIIIOUEHHDIH B CETh, MOKAa3bIBa-
eT Hanpsixenue U = 220 B. HaiianTe MakcuManbHOe 3HAUEHME HanpsixXe-
HUSI B CETH.

35.8. Onpenennte, Ha KAKOE HANPSIKEHUE HAIO PACCUMTHIBATE U30J51-
TOPBI JIMHWUY 3NEKTPOIEPENAY U, ECIU AEACTBYIOLIEE 3HAYEHHE HATIPSIXKE-
Husa U, = 500 kB.

35.9. Bnexrporntka MouHocTEI0 P =0,50 KBT BKIIOYEHA B MpO-
MBILIIEHHYIO CeTb C HanpsikeHuem U = 127 B. Hanuuivte ypasHeHus 3a-
BUCHMOCTH HANPSIXKEHHst M CHIIBI TOKA B LIETNU 3JIEKTPOTUIMTKU OT BpeMe-
nu. Kaxkas MakcMManbHash MOLUHOCTb BBIIEJISETCS! B MUIMTKe?

35.10. HeoHoBast 1aMna HauMHAET CBETUTLCA M T'ACHYTb, KOIIa Ha-
NpPSKEHHE HA e€ 2J1EKTPoAax JOCTUIHET CTPOro ONpeleseHHOro 3Haue-
Hus. Kakyio yacte neprona OyneT CBETHTLCS JJaMNa, €CIH ee BKJIIOYNTL B
CeTb, ACHCTBYIOLIEE 3HAYEHHE HATIPSOKEHHUS B KOTOPO# PABHO 3TOMY Ha-
npsiKeHu1o?

35.11. B ceTb nepeMeHHOTro TOKa CTaHAAPTHOM YACTOTBI HATPSKEHMU -
em U= 220 B nocnenoBateabHO BKIIOUEHBI PE3UCTOP COMPOTHUBICHUEM
R =150 Om 1 xonnencarop emxoctsio C = 20 Mmx®. Onpenenute: 1) nos-
HOE COMPOTUBJICHHE LIENH; 2) CUITY TOKA B Heli; 3) HanpsKeHus Ha pe3u-
CTOpe M KOHIIEHCATOPE; 4) TEMNIOBYI0 MOLHOCTD, BBIIE/ISIOLIYIOCS B PE3U-
CTOpE U KOHACHCATOPE; 5) CABUT (ha3 MEXIY TOKOM 1 HAITPSDKEHUEM.

35.12. B ceTh nepeMEHHOTO TOKA CTAHIAPTHOM YACTOTBI HATIPSDKEHM -
eM U= 220 B nocnenosatebHO BKIIOYEHDBI PEUCTOP COMPOTHBICHUEM
R=33 OM u karymika WHAyKTUBHOCTbIO L = 0,15 In. Onpexenure:
1) nonHoe conpoTuBaeHME LENH; 2) CHIly TOKA B HEl; 3) HaNpsiKeHust Ha
PE3UCTOPE U KaTYLIKE; 4) TEMJIOBYIO MOLHOCTD, BBIAE/ISHOILYIOCS B Pe3u-
CTOpE M Karylike; 5) cABUT (a3 MEXIY TOKOM M HamnpsiKeHMEM.

35.13. B uens nepeMeHHOro TOKa CTaHAaPTHOM YaCTOThI HATTPSIKEH -
eM U= 127 B noc/enoBaTenbHo BKIIOYEHB! PE3UCTOP CONPOTUBJIEHUEM
R = 68 Om, xoHzneHcaTop eMkocTbio C = 20 MK®D u KaTylika, MHIYKTHB-
HOCTb KoTopo L = 0,10 'n. Onpenenute: 1) MoiHOE COMPOTHBIEHMe
LieMH; 2) CUITY TOKa B Helt; 3) HAIPSDKEHMS Ha PE3UCTOpe, KOHIEHCATOpe U
KaTyIlKe; 4) caBur a3 Mex1y TOKOM U HanpsxeHHeM; 5) MHAYKTHBHOCTb,
NMpU KOTOPOH TOK B LEM¥ MaKCHMaleH, W CABUT (a3 mpH 3Tom.
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35.14. Kak u3MeHsIOTCS HAMpsSKEHUE M CHJIA TOKA B TIePBHYHON U
BTOpHYHOW 0BMOTKax TpaHchopmaropa, MOAKIOYEHHOTO K CETH, NpH
yBeJTMYEHNH MM0JIe3HOM HArpy3KH (YMEHbUIEHHWY COTNPOTHBIEHHSI) BO BTO-
puuHoi 0O6MOTKE?

35.15. Kak u3MeHUTCS CHJIa TOKA B MEPBUYHOM U BTOPUYHOMH 0OMOT-
Kax paboTaloILero TpaHc(hopMaTopa, ECITH XENe3HbIH CEPACYHUK PA3OMK-
HYTB?

35.16. Tpancdopmarop nosbilnaer Hanpsokenue ¢ Uy =220 B no
U, = 1,1 kB u conepxur N; =700 BUTKOB B lepBMYHOI 06MOTKe. Kakos
ko3 puuneHT TpaHchopmaunn? CKONbKO BATKOB BO BTOPUYHO# OGMOT-
ke? B kakoil 0OMOTKE TpoBOI GOABLIETO CeueHUs?

35.17. TpaHcdopmarop nosbiltaer HanpspkeHue ¢ Uy =100 B no
U, = 5,6 xB. Ha oaHy 13 0OMOTOK HajeNn BUTOK IPOBOAA, & €r0 KOHLIbI
NOACOERMHWIN K BOJILTMETPY, KOTOPBIi nokasan HanpspkeHue U = 0,40 B.
CKONbKO BUTKOB UMEIOT O6MOTKH TpaHchopmaTopa?

35.18. Houmwxawwmit TpaHcdopMarop ¢ KO3(pOUIHUEHTOM TpaHC-
dopmalmu k = 5,0 BKi11oYeH B ceTh ¢ HanpsikeHueM U = 220 B. Onpene-
nure KT tpascdopmaropa, eciiv IOoTepb 3HEPTUH B EPBUYHOM OOMOT-
K€ He TIPOUCXOINT, a HANPsiKeHUe Ha BTOPUYHOH oomoTke U =42 B.

35.19. IlepBuyHass o6MOTKa TpaHcopMaropa umeer N; =24 - 10°
BUTKOB. CKOJBKO BUTKOB JOJIXXHA UMETH BTOpMYHAsSI OOMOTKA, YTOOB! IPH
HanpsiXeHuM Ha 3axumax U, = 11 B iepenapath BO BHELIHIO LIEMb MOILI-
Hoctb P, =22 Br? ConpoTuieHue BTOpUYHOM 00MOTKH R, = 0,20 OM,
HanpsixeHue B cetu U= 380 B.

35.20. INepsuyHast ooMoTka TpaHchopmaTopa coaepxur N; =120
BUTKOB IPOBOZA C IUIOIIANbIO ceyeHus Sy = 20 mm2. Ee conporusieHue
R, = 80 MOM ¥ nipu Harpy3ke cuna Toka B Hell /; = 40 A. CKOJIBKO BUTKOB
CONEPXKUT BTOpHYHAs 0OGMOTKA ¥ KaKOBa ILIOIIAAb CEYEHHS €€ NTPOBOIA,
ecnu kosdduuneHt TpaHchopmauuu k = 4? Onpenenure CoOnpoTUBIE-
HUeE BTOPHYHON OGMOTKH U TOTEPU MOUIHOCTH Ha HarpeB 0OMOTOK TPaHC-
¢opmaropa.

35.21. Tonuxaromuii TpaHchopMatop ¢ Ko3(pGhUIIMEHTOM TpaHC-
dopmaumn k=2 u KINJA n=95 % BKIOYEH B CETb C HANPSKEHHEM
U, = 220 B. B ero BTOpHYHYIO LieMb, MMEIOLLLYIO CONPOTURIEHHE R, = 7,0 OM,
BKJIIOUEH aMIiepMeTp conpoTuBieHueM R, = 15 OM. Onpenennte moka-
3aHUE aMIlepMeTpa.

35.22. Ko BTopuYHO# 0GMOTKE BKAIOYEHHOIO B CETh MOHWXKAIOLIETO
TpaHcdopmaropa ¢ KoahduLeHTOM TpaHCGOpMaLIMKU k = 2 MOAKIIoYe-
Ha Harpy3ka c conporusieHdeMm R, = 8,8 OM. Hampsokenue B cetn
U, =220 B, conporuBieHde MNepBUYHOI! OOMOTKM TpaHcdopMaropa
R, = 3,2 Om, BropuyHoii — R, = 1,4 OM. Onpenenvre HanpskeHue Ha
Harpyske.
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35.23. Onpenenure, A0 KAKOro 3HaYEHHSI HAZIO MOBLICHTL HAIpsiKe-
HUE B IMHUU INEKTPOIEpeaayl COMpOTUBAeHHEM R =36 OM, 4yTOGhI OT
QIEKTPOCTAHLIMU MOLIHOCThI0 P =50 MBT 6bUI10 Nepenano n =95 %
SHEPTUM.

35.24. OT noACTaHIMU K TNOTPEOUTENIO MEPENacTCd MOIHOCTD
P = 62 xBr. ConpotusneHue ainHuu R = 5,0 Om. 1151 Clly4aeB OCyLeCTB-
JeHus nepefayu Npu HanpsxeHusix Uy = 620 B u U, = 6 200 B onpenenu-
Te: 1) 4acTb MOIHOCTH, MONYYAEMYIO NOTpeGHUTENEM; 2) HANPSIKEHME Y
MOTpEeOUTENS.

35.25. OnpepenuTe NEPUON U YACTOTY 3JIEKTPOMATHUTHBIX KOJie6a-
HUH B KOHTYpE, colepxaileM MHAYKTHBHOCTL L = 10 MkI'H M eMKOCTB
C=250 n®.

35.26. Kak MIBMEHHTCS 4acTOTA IIEKTPOMATrHUTHBIX KOJIEOAHUI B KO-
ne6aTebHOM KOHTYPE, eCJIN: 1) B €ro KaTylIKy BBECTH (hepPHUTOBBIIi CTep-
XEHb; 2) YBENMYUTb PACCTOSIHUE MEXIY TUIACTMHAMM KOHAeHcaTopa?

35.27. Kak M3MEHMTCSl YacToTa 3EKTPOMATHUTHBIX KojeGaHuil B
KOHTYpE, €C/I HHIYKTUBHOCTD KaTYILIKH YBEIHYUTL B 16 pa3, a eMKOCTD
KOHIEHCATOpa yMEHBIIUTh B 9 pa3?

35.28. Yacrora BMeKTPOMATHUTHBIX KOJNeOGaHUit B Koje6aTebHOM
KOHTYpe paBHa vo. C Kakoil 4aCTOTON M3MEHSIIOTCSI SHEPTUHM 3JIEKTpUYe-
CKOTO T10Jisl KOHAEHCATOpAa M MAarHUTHOTO NOJS KaTyHIKu?

35.29. YeM ornyaloTcsi CBOGONHBIE KOJIEGAHUS B ABYX KOHTYpax C
OAMHAKOBBIMM NMapaMeTpaMH, €CJIM UX KOHICHCATOPBI 3apsDKEHbI OT UC-
TOYHHUKOB TOKAa C pazauuyHbiMH D C?

35.30. 3apsxeHHbLH KOHAEHCATOP 3AMKHYIIM Ha KATYLIKY MHAYKTHB-
Hocru. Yepes Kakoe BpeMst (B L0JISIX EPUOA) 11OC/Te MOAKTIOUEH S 3Hep-
FUs1 B KOHOEHCAaTope OYAeT paBHA SHEPTUH B KATYILKE UHAYKTUBHOCTH?

35.31. KonebaTenbHbiii KOHTYD COCTOMT U3 KATYLUKM HHAYKTHBHOCTH
W IBYX ONMHAKOBBIX KOHIIEHCATOPOB, BKJIFOYEHHBIX NapajiiebHo. [lepuon
COOCTBEHHBIX KoeGaHmit KoHTypa Ty = 20 Mkc. YeMy GyneT paseH nepu-
Oll, €CJIM KOHIEHCATOPhl BKJIIOYMTH IOCJIEL0BATENBHO?

35.32. Kongencarop C =50 nd cHayaia MOAKIIOYMAN K HCTOYHHKY
ToKa ¢ D[ICE = 3,0 B, a 3aT€M K KaTyllIKE MHAYKTHBHOCTbIO L = 5,1 MkTH.
YeMy paBHa yacroTa KonebaHMil, BOSHUKIIHUX B KoHType? YeMy paBHO
MaKCHMajlbHOE 3HAYE€HME CUJIbI TOKA B KOHTYpe? IeiCTRYIOLIEE 3HAYEeH e ?

35.33. Konnencatop emxocteio C= 10 u®d 3apsSIIMIIA IO Pa3sHOCTH
NOTEHLMANOB AQ = 4,5 B 1 3aMKHYIM Ha KaTYIIKY MHIYKTUBHOCTH. Or-
PEReNIUTE, KaKOe KOMYECTBO TEIJIOTHI BBIAEAHTCS B KOAEGATENBHOM KOH-
Type K MOMEHTY BPEMEHM, KOria KojieOGaHMsl 3aTYXHYT MOJHOCTHIO.

35.34. DnexTpoMarHUTHbIE KoaeOaHUs NIPOUCXOMAT B KoNebaTe I bHOM
KOHTYpe '€HepaTopa HesaTyXalouux konebanuil. Onpegennte, Bo CKOMb-
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KO pa3 HaJo YBEJMYUTb MOLIHOCTb, MOTPEO6/IEMYIO OT MCTOUHMKA NHUTA-
HUs, YTOObI AMILIMTYAA KoJebaHWH YBEJIMUMAACh BIABOC.

35.35. [lse Karymwiky ¢ uHAyKTuBHOCTsIMU L) = 10 M'H 1 L, = 20 MI'H
coeqnHeHbl napaanenbio. KakuMu 0ynyT MakCUMasibHble TOKH B KaTyll-
Kax, ec/iM TAapajllelbHO MM MOAKIIOYHTh KOHIEHCATOp C €MKOCTbIO
C = 3,0 Mx®, npeaBapUTeNbLHO 3apsLKEHHBIHA N0 Hanpsikenust U= 100 B?

35.36. Konnencarop emkoctbio C = 4,0 MK®D ¢ 3apsiaoM g = 8,0 MkKn
pa3psaxaercsl Ha ABE KaTyWKH C MHAyKTHBHOCTsSMM Ly =0,10 T u
L, = 0,90 'H, coeIMHeHHbIE NocaenoBaTebHo. Haiinure 3aKOH U3MeHe-
HUSI HANPSDKEHUs Ha KOHAEHCATOpe U ONPEEINTE MAKCUMAJIbHbIE 3HaYE-
HUsl 3HEPrUM MArHMTHOrO MOJd B KaTyLIKax.

35.37. [IBe KaTyLIKH ¢ uHAYKTUBHOCTAMHU L) = 0,50 MI'Hu L, = 2,0 M['H
COeAMHEHB! napaiinenbHo. Kakumu OyayT MakCHMalbHBIE 3HauyeHUs!
3HEPruy MArHUTHOTO MOJIsi B KATyLUIKAX, €CJIH MAapalIeJbHO UM MTOAKIIO-
YUTb KOHAEHCATOP ¢ eMKOCTbIO C = 2,0 Mx®P, KOTOPOMY COOOILIMIIH 3apsiiL
g = 400 mx®d?

35.38. /Isa mocjienoBaTENbHO COETMHEHHBIX KOHAEHCATOpa ¢ €MKO-
ctsimu C; = 4,0 Mx® u C, = 14 Mk®D, 3apsiKeHHbIE OT UCTOUHUKA HAMpA-
xkeHust U= 200 B, pa3psxkaloTcsi Ha 1Be KaTyLUKU ¢ MHAYKTUBHOCTSIMH
L =30 mIu u L, =50 m[H, coeauHeHHbie mocnenoBatebHO. Halinure
33KOH U3MEHEH K TOKA B KATYIIKAX U OTpelleIUTe MAKCUMalbHbie 3Haue-
HMsI DHEPIUU JJEKTPHUECKOro Mojs B KOHJEHCATopax.

35.39. KosiebaTenbHblii KOHTYP COCTOMT W3 KaTYLIKH HHIYKTUBHO-
ctbio L =80 mkTI'H, koHIOeHcaTtopa eMKocThio C = 100 nd u pe3ucropa
conporusiaenveM R =0,50 OM. Kakyio MOLIHOCTb JOJKEH NOTPEOAATDH
KOHTYD, YTOObI B HEM MOAJEPXUBANKMCH HE3aTyXalollue KojiebaHud, Mpu
KOTOPbIX MAKCHMATbHOE HanpsKeHHe Ha KoHgeHcaTope paBHO U = 4,0 B?

35.40. [ToueMy npW MOAKIIOYEHWM TeHepaTtopa K JMHMHU INepeaay
NEKTPUUECKUI TOK Yepe3 HATPY3KY HauyuHaeT NMPOTeKaTh NPaKTHYECKH
MrHOBeHHO? OnpeaennTe, Uepe3 Kakoe BpeMsi 3T0 MPOUCXOMUT, €CIH JUTH-
Ha audaun [ = 6,0 kM.

35.41. JlvHa IMHUM 2IEKTPOTIEpEaay CTAHAAPTHOM YacToTbl / = 600 KM.
YeMy paBHa pasHOCTb (pa3 HAmpsDKEHMSt HA 3TOM DPAcCTOSIHUU?

35.42. DaexTpoMarHuTHast BojiHa ¢ yactoroit v = 3,0 MI'u nepexonut
U3 BAKYyMa B HEMATHUTHYIO Cpely C AN3NIEKTPUYECKOM NPOHHIIAEMOCTHIO
€ = 4,0. Onpeneanute U3MEHEHUE UIMHBI BOJHBL

35.43. UHaykTuBHOCTL KoneGareasHoro KoHTypa L = 0,50 MI'n. On-
peleNinTe, KakoBa JOJKHA ObiTh 3JIEKTPOEMKOCTb, YTOOLI OH PE3OHUPOBAT
Ha JiMHy BojaHbI A = 300 M.

35.44. OnpenenuTe pe30HAHCHYIO YAaCTOTY KOHTYPA, €CJIM OTHOLUEHUE
MakCUMAILHOrO 3apsAfa Ha KOHIEHCATOPe K MAKCUMAJILHON CHJIe TOKA B
KOHTYPE paBHO H.
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35.45. PagvionpueMHHK MOXeT NPUHUMATL B KOPOTKOMETPOBOM Jina-
Na3oHe ¢ JJIMHAaMU BOJIH OT A = 1,0 M 10 Ay = 100 M. OnpenenuTe quana-
30H YacTOT HACTPOWKH TpPUEMHHUKA.

35.46. B kakux npenesiax MeHsIETCsl EMKOCTB [IEPEMEHHOT0 KOHAEHC Ca-
TOpa BO BXOIHOM KOHTYp€ PaiMONPUEMHKKA, PACCYNTAHHOTO Ha npUeM
BOJIH B AMAnNa3oHe oT A; = 60 M 10 A, = 600 M? UHAYKTHBHOCTb KOHTYpA
L=0,50 mIn.

35.47. B npreMHHKe EMKOCTb B KO/IE6ATEILHOM KOHTYPE MOXHO Me-
HaATb B npenenax 0,10...5,0 n®, a unnykrusnocts — 0,50...1,0 MI'u. Ka-
KOM IMana3oH YacTOT M JJIMH BOJIH MOXXHO OXBATHTb HACTPOIKON 3TOro
NpUeMHMKa?

35.48. PaguocraHuust paboTaeT Ha ATUHE BOJHB A = 30 M. CKOJIbKO
KoJIe6aHUI Hecylel 4acTOThl TMPOUCXOOUT B TEYEHUE OLHOIO nepuona
3BYKOBBIX KONebGaHui ¢ vacroroit v =50 kl'u?

35.49. PaquonokaTop paboTaeT Ha BOJIHE A = 15 cM M MCITYCKaeT UM-
nynecel ¢ wacrotod v =4,0 klu. JuTeabHOCT KaXmoro WMAysbca
T=2,0 Mxc. KakoBa HauGonbluass AanbHOCTH OGHApYXeHHS! Lenn?
CKobKO KoneGaHuii COAEPXKUTCS B OAHOM MMMYybce?

JlonoJHUTERHBIE 32134K

X.1. KBanparHas paMKa CIEJIaHHAs1 U3 MEJHOro NpoBOJA C oA~
Ablo ceyehust S = 2,0 MM?, MOXeT NOBOPAYMBATHCSA BOKDYT OJHO#H ropu-
30HTaIbHOM ocu 00’ (puc. 246). OHa HaxOQMTCS B OOHOPOJHOM BEPTH-
KaJlbHOM MarHUTHOM nojie ¢ uHaykuueit B =30 mTn. Onpenenure cuy
TOKa, MPOTEKAIOUIEro IO NPOBOAAM, €CJIM YIoJ OTKIOHEHHs o = 30°.

X.2. Eciu k Toukam Cu D npsiMOYroibHOTO MPOBOLHMKA, O KOTOpO-
MYy TEYET TOK, NOAKIIOYUTh YYBCTBUTEIBLHBIN JIEKTPOMETP, TO B Clydae
HaIMIHsI MArHWTHOTO 10JIs1, TIEPIIEHAMKY/IAPHOTO 00pasily (puc. 247), on
NOKaXeT BO3HUKHOBEHUE Pa3HOCTHU NMOTEHLMAI0B. OnpeennTe pa3sHOCTh
NOTEHUHANOB MexXAy TouKamu Cu D, ecnu 3apaHbl cuia toka / yepes 06-

L <) 11

Puc. 246 Puc. 247
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&
Puc. 248 Puc. 249 Puc. 250

pasell, MHAYKL¥sE B MAarHUTHOTO MOJIsA, TOJIMHA 00pa3Lia a, KOHUEHTpa-
LMSl 1 DJIEKTPOHOB B MPOBOIHHUKE.

X.3. DJIeXTPOH BJETAET CO CKOPOCTHIO vy = 100 KM/C B 061aCThb, B KO-
TOPOI! CO31aHbl OMHOPOIHbIE APAJIENBHbIE INEKTPUUECKOE U MATHUTHOE
noasi ¢ HanpsbkeHHocThio E = 10 kB/M u unaykuueit B =10 mTx non
NIPSAAMBIM YIJIOM K HUM. Halinnte 3aBUCHMOCTD pafinyca KpHBU3HbI TPAeK-
TOPMM JBMXKEHHUSI JJIEKTPOHA OT BpeMEHU. HeMy paBeH paauyc KpUBU3HbI
TPAeKTOPHUHM, KOTAa MEKTPOH clelan OOuH 060poT?

X.4. Ha KOHLie HeBECOMOTIO NMPOBOJSLLETO CTEPXKHS YKPEMJIEH MeTan-
JAMYECKHH LIAPUK, KOTOpbIA KacaeTcs NpoBojsuieit cdepbl paadycoMm
R = 1,0 M. BTopoit KOHel CTepXHsT YKPEIUIEH B LIEHTPE Chepbl TaK, YTO OH
MOXET BpailaThes 6€3 TpeHUs B JII06OM HanpasieHuu. Best cucreMa 1o-
MellleHa B OMHOPOIHOE MarHUTHOE mose ¢ uHaykuuei B = 0,50 Ti. Koraa
Mexay cepoil ¥ KOHLIOM 3aKpeIIEHUSA CTEPXHS MOAKITIOU NN UCTOYHHMK
TOKA, yToJ MeXy CTEPKHEM U BEPTHKA/IBIO CTaJl paBeH o = 60° (puc. 248).
Onpenenute DJAC MCTOYHHMKA TOKA.

X.5. CrepxeHb IIMHOM [ CKONB3UT IO KOJIbILY, CONIPOTHBIEHUE KOTO-
POro HUYTOXHO MaIo (puc. 249). KoHTYp HaXOANTCs B OTHOPOIHOM Mar-
HUTHOM MOJE C MHAYKUMEN B, nepneHAMKY/IAPHOMN TIOCKOCTH KOJIbLIA.
Mexay KOHIIOM CTEP>KHS M KOJIBLIOM TNOAK/IIOYEH HCTOYHHUK TOKA € 94C
€. OnpeneauTe, pU KaKoM yrIOBOM CKOPOCTH BPALLIEHHMs CTEPXHS Pa3BH -
BaeTCsd MaKCHMAJIbHasi MOILUHOCTb.

X.6. B ceTb MepeMeHHOTO TOKa ¢ HanpsekeHneM UBKITloueHa cxeMa, €o-
CTOSAILIAS U3 ABYX MICATbHBIX AUOXOB M TPEX OAMHAKOBBIX PE3UCTOPOB CO-
npoTHBIeHHeM R (puc. 250). Kakas MOLHOCTD BBIIE/ISAETCA HA PE3UCTOpaXx?

X.7. OnpenenuTe, BO CKOJBKO Pa3 OTIMYAIOTCS aMILIMTY/BI Kojeba-
Hus yepes nepuoa. KoneGatebHbIH KOHTYD COCTOMT U3 KaTYLUKH UHAYK-
TMBHOCTbIO L =40 MT'H, koHaeHcaTopa eMkocTeio C = 0,25 MK®. Co-
NpOTUBJIEHHEe KOHTypa R =4,0 OM.



YacTtpr uyeTrBepTasd

OIITUKA. CTPOEHUE ATOMA

I'masa XI
TEOMETPUYECKASA OHTHUKA. ®POTOMETPUA

§ 36. OtpaxkeHHe M mpeJOMIeHHe CBETA HA ILIOCKOW rpaHuIue

36.1. Haiinurte noctpoeHUeM TOYKY Ha TOPU3OHTANBLHON MOBEPXHO-
CTH, B KOTOPOH OTPaXAETCs Iy, UAYLIHIA U3 TOYKH A U ITOCIIE OTPAXKEHMS
OT NOBEPXHOCTH MONANAWMHA B TOuky B (puc. 251).

36.2. /IBa siyya mepecekaloTcsl B TOYKE A W PACXOIATCA MOI YIJIOM
o = 120° npyr k aApyry. Ha ¥X nNyTH CTaBAT 3 PKaJIO TaK, YTO €ro MIOCKOCThb
NEePIICHAMKYISIPHA MIOCKOCTH, B KOTOPOiA iexkat nyuu. OnpenenTe pac-
CTOSIHUE OT TOYKU A JI0 €€ U300paKEHUsI B 3epKaJle, €CJIU UTMHA [YTH JTy-
4yeit 10 3epkasia OAMHAKoOBa U pasHa [= 15 cM.

36.3. JIyu cBeTa COCTaBNIsIET C MOBEPXHOCTHIO CTOJIA Yron o, = 64°. Kak
HAJlO PacMOJOXUTH TUIOCKOE 3epKano, YTOOb M3MEHMTh HAIpaBIcHUE
Jlyya Ha TOpM3OHTaIbHOE?

36.4. Ha xakoit yron moBepHeTCs Jiyd, OTPaXeHHBIH OT MJI0CKOTO 3ep-
Kajia, Ipy MOBOPOTE MOCHEIHEro Ha yroa o?

36.5. Inockoe 3epxano ABUXeTCs CO CKOPOCThIO v = 1,5 cm/c. C Ka-
KOW MO MOAYJIO Y HANpPAaBNEHUIO CKOPOCTHIO JOJIKEH JIBUTATHCSI TOUYEY-
HBIA UCTOYHUK CBETA S, YTOOBI €ro OTpaXKeHHE B TUTOCKOM 3epKaiie ObLIo
HEMOJIBHXHBIM?

36.6. 3epkano OA Bpauiaercs ¢ YIIOBOif CKOPOCTHIO O (puc. 252).
C Kakoif CKOpOCTbIO IBHXKETCS OTPAXEHUE TOUKU S? OS =/

36.7. [1nockoe 3epKano IBUXETCS CO CKOPOCThIO v = 2,0 cM/c (puc.
253), TO4EYHBII HCTOYHUK CBETA S'— CO CKOPOCTHIO ¢ = 3,0 cMm/c. C kakoii
CKOpOCTbIO M B KAKOM HANpaBJIeHUH JIBUXETCH

OTpOXEHUE TOYKH S? A
36.8. Ipeamer AB u 3epkano OO0’ pacnono- .)IZ *
XeHBI, KaK yKa3aHo Ha puc. 254, ['ne cnenyer pac-
AU

TIOJIOXUTD /143, YTOObl yBUAETh H300paKeHHE
BCEro Tpeamera LEJUKoM? Puc. 251
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36.9. KakoBa HaMMeHbIash BbICOTA BEPTUKAJIbLHOTO 3¢pKaja, 4To0bl
4eJIOBEK MOT B HEM BHIIETh CBOE N300pakeHUe BO BECh POCT, HE MEHSIA N1O-
JIOXEHUST TONOBbI?

36.10. IBa 3epkaya pacnoaoxeHbi noa ymioM o = 120° apyr K Apyry
(pMc. 255), v neped HUMHU TTOMELLEH TOYEYHbI HCTOYHUK cBeTa S. [ie
cleAyeT HAXOAUThCA HaOJMIOAATENi0, YTOOb! OMHOBPEMEHHO BUIETL BCE
H300paxeHus, NaBaeMble 3epxanamu?

36.11. CBeTs1uascs TOYKA PaCoOXEHa Ha pacCTOSIHUAM fh = 12 cM OT
JTMHVM MepeceyeHns MIOCKUX 3epKal, MoMelleHHBIX noa yriioM o = 30°
Ipyr oT apyra. Ha KakoM paccTOsiHUYM APYT OT Ipyra HaXOASATCst 1Ba nep-
BBIX M300paXkeHUs CBeTslleics] TOUKM B 3THX 3epKajax?

36.12. /Ipa ucTouHMKa cBeTa S| 1 S HAXOASATCS HA pacCTOsIHUM a = 41 cM
Ipyr oT Apyra. [IBa MIOCKUX 3epKajia pacronoXeHbl Tak, YTO U300paxe-
HYsl COBMAAAIOT, IPUYEM PACCTOSHUS OT §; 0 OXHOrO 3epKaia U oT $; A0
JIpPYroro OOQMHAKOBHL M paBHbl b = 25 cMm. OnpeneaunTe yroia Mexay 3epKa-
Jlami,

36.13. IlpeameT MOMeENIEH MEXIAY IBYMS B3AMMHO NEPNEHAUKYISP-
HbIMU 3epKasiamMu. CKOJBKO TojTyyaeTcst u3oopaxeHuit? [loctpoiire ux.
CxorbKOo M300paXeHuil AaayT ABa napaiienabHbix 3epkana? Haiiaure pe-
LWIeHMe 1A CJyyasi, KOTOa yroja Mexay 3epKalaMu o, npuyem 360°/o —

X €CTh LEJN0E YHCIO.
36.14. TloueMy OKHa AOMOB IHEM KaxyTcst
TEMHBIMH, T. €. TEMHee HapY)XKHBIX CTEH, KaXE eC/IU
« CTEHBl BbLIKpAlLEHbI TEMHON KpacKOW?
36.15. I1pu nmepexoae U3 BO3AyXa B BOAy Jiyd
CBETA OTKJIOHSIETCA Ha yroa o. Kak u3MeHuTCs
3TOT yroJl, eCJIU TIOBEPX BOABI HAJIUTH CJ10M Maca?
36.16. B kaxkoii cpene ayuu cBeTa MOTYT ObITh
Puc. 255 KPUBOJIMHENHBIMU?
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36.17. [lon KakMM YIIOM [OJXKEH NaiaTh CBET HAa TIPaHULY
BOJIa — CTEKJIO, YTOOB! OTPAXKEHHBIN JIy4 OKa3aiCsl NEePNEeHANKYISPHBIM
npejomieHHOMY?

36.18. Ha rpanuuy anma3 — criuMpT MagaeT Jyy CBeTa II0A YIIOM
o = 30°. OnpenennTte yroia MeXI1y OTPAKEHHbIM M MTPEOMICHHbBIM JIyya-
Mu. [Tpy KaKOM HaMMeHbILEM 3HAYeHUH yIJIa NaAeHUs OH OTPA3UTCS 110~
HOCTbI0?

36.19. B3anMHO NepreHaMKYAPHbIE Y9N UAYT U3 BO3AYXA B KM
KocTb. KakoB nokasaresib NpeTOMICHHsE XKUIKOCTH, €CIIM OAMH JIyd Tipe-
aomisietcsi nof yrmom By = 36°, a npyroii — noa ymiom B = 20°?

36.20. B 1Ho Bonoema riy6unon H = 2,0 M B6MTa cBast, Ha h = 0,75 M
BBICTYNAOLIast U3 BOAbI. HailauTe JUIMHY TEHH OT CBaW Ha MOBEPXHOCTH U
IIHE BOJOEMA, €CJIM BBICOTA COJHLIA paBHa o = 45°

36.21. KakoB nanbHeiiluuit nyTh jiyya (puc. 256), Najaoiuero Ha rjio-
CKYIO I'paHb NOJIyUMIUHIPA, U3TOTOBAEHHOTO U3 KBAPLEBOTO CTeK1a?

36.22. Ha nHo cocyna, HarojgHEHHOro BOAOM 10 BBICOTHI /= 15 CM,
MOMEUIEH TOYEYHBIA MCTOYHMK cBeTa. OnpeaeiiMTe HAMMEHbUINI TUa-
METP HEMpOo3payHOU IIACTHHKH, KOTOPYIO HA0 MOMECTUTb Ha TOBEPXHO-
CTH BOIBI, 4TOOBl CBET HE BBLIXOOWJ U3 Hee.

36.23. Habmonare/ib CMOTPHT Ha CBOE M306paXXeHHUE B INIOCKOM 3¢p-
KaJie, MOJIOXEHHOM Ha IHO cocyj1a ¢ Bofou. Ha Kakoi ri1y61He HaXonuTcs
3€PKaio, €CNH IIa3 pacnoioxeH Ha BhIcoTe A4 = 20 CM Hal YPOBHEM BOAbI
M aKKOMOAMpOBaH Ha pacctosiuve [= 60 cm? .

36.24. KakoBa uctuHHasi yGuHa 6acceiina, eciiv Ipu OnpefeieHn
«Ha IN1a3» 110 BePTUKAJIbHOMY HAllPaBJIEHUIO [JTy0MHA ero KaXeTcst pABHOI
n=20 m?

36.25. Bononas pocToM /1 = 1,7 M CTOMT Ha IHE PEKH M BOCTIPHHMMAET
OTPAXEHHBIE OT BOAHOMN MOBEPXHOCTH U300PAXEHUSI MPEMETOB, YIANEH-
HBIX OT HETO Ha paccrosHue /=15 m. Onpenenute riyouMHy peku.

36.26. BeprukaibHblit JIyy CBeTAa, MAZAIOUIMIA HA CTEKJISHHbIHA wap
a1aMeTpoM D = 12 cM, pacriosoXeHHbIit Ha FOPU30HTANBHOI 3epKaNbHOMN
NOBEPXHOCTH, NOC/IE MPENOMNECHHUS M OTPAXEHHST B TOYKE KACAHMUST AP C
3¢PKAJIOM BbILIE M3 HETO NapajlleIbHO NEPBOHAYAIBHOMY Harpasie-
Huw. Onpenenure MyTb Jyda B liape.
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36.27. Jlyu cBeTta namaeT Ha IUIOCKOTMApalIe/ibHYIO CTeKISSHHYIO Mj1a-
CTHHKY TOJIMHOK & = 3,0 cM noa yraom o = 60°. Onpenenure UIMHY
myTH Jyya B ractuHke. [TOl KakuM YIJIoM OH BbIIeT U3 Hee?

36.28. JIyy mapaeT Ha [IOCKOMAPa/LIEbHYIO TIACTHHKY M3 (UIMHT-
r1aca rnoa yoiom o = 45°, KakoBa ToNLIMHA MIaCTUHKH, €CIN JIYY [TPU BbI-
xofe M3 Hee cMecTwiacs Ha [=2,0 cM?

36.29. Y npu3Mbl ¢ IPEJOMISTIOLIMM YIJIOM ¢ = 35° 0/tHa rpaHb rnoce-
pebpena. Jlyd, NagalolMii Ha JpYrylo IpaHb f1oA yriaoM o = 60°, nocie
ApeIoMIIEHUS M OTPAKEHUS OT NIO0CEPEeOPEHHOI rpaHK BEpHYJICS Ha3all Mo
npeXHeMy HanpasiaeHuio. OnpeleauTe NoKa3aTelb NPeJOMICHUs MaTe-
puana TNpU3MBbl.

36.30. Ha rpaHb CTeKASIHHOM NMPU3Mbl HOPMAJILHO MAAaeT Jyy CBeTa.
OnpeeauTe yroj ero OTKJIOHEHHS!, €CAM NPEJIOMIISIONIA YTON NMPU3MbE
¢ = 30°.

36.31. JIyy cBeTa BBIXOAMT U3 CTEKJISTHHOM NMPHU3MBI TIOA TEM XK€ YIJIOM,
YTO M BXOIMUT B Hee. 3Hasi, YTO NMPEJOMIISIOIINI YrON MPU3MBI (¢ = 45°,
HalIUTE YroJ OTKJIOHEHHMS Jiyda OT TEPBOHAYANLHOrO HAINpaBIcHHUSA.

§ 37. Coepuueckne 3epkana H JIHH3bI

37.1. lloueMy B HacTOsIlIEe BpEMsI HA TPAHCIOPTE MPUMEHAIOT HE
MJIOCKME, a BBHINMYKJIblE 3epkania?

37.2. Kak onpenenuTb B COTHEUHBIM 1I€Hb PAIUYC KPUBU3HEI BOTHYTO-
ro 3epkana?

37.3. Ha BBIIYKJIO€ 3epKaJio MafaeT Jiyy, KaK 1MoKa3aHo Ha puc. 257.
[MocrpoeHneM HaiouTe €ro AAJbHEHIUMH XOA.

37.4. Hapuc. 258 nax xox jy4a B chepudeckoM sepkaie. Haiiaure no-
CTpOeHHEM IojloXeHue (hokKyca 3epKaja.

37.5. Ceersutasicsl TOYKa S HaXOAUTCSl HA TJIABHOW ONTHYECKOM OCU
BOTHYTOTO 3epkaia (puc. 259), hbokycHOe pacCTOSIHHE KOTOPOro paBHO F.
Haiiaure rpaduyecKuM nocTpoeHreM U3obpaxenune. Kakoe oHo: aeicT-
BUTENIbHOE WJIH MHHUMOE?

37.6. Ha puc. 260 naHsl MoJIOXEHUS! IIaBHOI ONITHYECKOI ocH chepH-
YeCcKOro 3epKaia, CBeTslIeiics Touku S U ee nzodpaxenns S’. Hainure

Puc. 257 Puc. 258
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NMOCTPOEHUEM TOJOXEHUS LIEHTPA KPUBU3HBI M Momoca 3epkana. Kakoe
KCTIOIB30BAHO 3€PKAN0: BOTHYTOE WM BBIMYKJIOE?

37.7. IpeameT NOMeLIAIOT Ha OCH BOTHYTOTO 3epKajia TaK, YTO Ha K-
paHe MoJy4aeTcs YBEJIMYEHHOE NeiCTBUTENIbHOE u300paxeHue. Kak oHo
U3MEHHUTCA, €CIIM NTOJIOBHUHY 3ePKaiia 3aKPbITh HENPO3PA4yHON LIPMOIt?

37.8. lokaxute, 4To 1151 chepuyecKOro 3epKaja Npon3BeEIeHUE pac-
CTOSIHU# NpeaMeTa U U300paXeHHUsl B0 IMaBHOTro (oKyca BCerna paBHO
KBaapatry (OKYCHOTO PaCcCTOSIHMS.

37.9. Cpersiliascs TOYKA HAXOAMTCH HA pacCTOSIHUM a = 36 cM, ee
n3obpaxeHue — Ha paccTossHUU b = 9,0 cM OT raBHOro hoKyca BhIMyK-
Joro 3epxaia. Haiinure rmaBHoe dokycHoe paccrosinue sepkana. Ilo-
CTpOHTE U300paXeHHE TOUYKH B 3epKaje.

37.10. I'me HYXHO MOCTaBUTbH MpEAMET, YTOOLI MOJYYUTH JEIHCTBU-
TenbHOe u3obpaxenue B I' = 0,50 HaTypanbHOI BeTMYMHBI B BOTHYTOM
cepudecKOM 3epKaie, paxuyc KpUBM3HBI KOTOporo R =40 cm?

37.11. Ha Boruyroe 3epKajlo, painyc KpUBU3HBI KOTOPoro R = 30 cm,
NanaioT CXOASUIMECS JIYUHU CBETA TaK, YTO MX MPONOIKEHUS NEPECEKAIOTCS
B TOYKE, HAXOIALUENCS 3a 3epKajioM Ha paccTosiHuM d = 30 cMm. Ha kaxoum
PaccTosiHUM OT 3epKaJla COMIYTCS 3TH J1y4U Nocse oTpaxeHus? Byaer jiu
TOYKa HX IEepeceyeHUs] NEMCTBUTENBHOM?

37.12. Cxonsiuuecs Jy4u mnajaiot Ha BBINYKJIOE 3ePKAJIO TaK, YTO UX
MPOJO/EKEHUS ITEPECEKAIOTCS Ha eT0 OcH Ha paccTosHun d = 30 cm. [Moce
OTPAXEHUSI JIyYH PACXOIUATCS TAK, YTO UX MPOAOKEHUS [EPECEKalOTCy B
TOYKe, OTCTOSILLEH OT 3epKaJia Ha paccTosiHue /= 60 cM. Onpenenute pa-
IUYC KPUBU3HBI 3epKaa.

37.13. IlpeaMeT HaxoauTcsi Ha paccTosHuK d = 30 cM OT BOTHYTOroO
3epkana. Ero nzobpaxenue B I = 1,5 paza 6onblue camoro npeamera. Or-
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peenuTe pacCTOHUE H300paXeHus 10 3epKajia M palnyC KPUBU3HbI 3€p-
Kana.

37.14. BorHyroe 3epkajio maeT obpaTHoe M yBenudenHoe B I'=4,0
pasa mzobpaxeHue npeamera. OnpenenuTe riaBHoe GOKyCHOE paccTosi-
HHMe 3epKaJia, €CJTU PacCTOSTHUE MEXY MPEeIMETOM U €TO U300paKeHUEM
paBHO /= 90 cM.

37.15. U3obpaxeHue, JaBaeMoe BOTHYTHIM 3epKasioM, B I'y = 3,0 pa3a
MeHblIe npenMeTa. Ec/iM npeaMeT nepenBUHYTh Ha pacctosinue a = 10 cM
OGNMKe K 3epKally, TO M300paXeHHe OYyICT MEHbLUE IpeIMeTa TOJbKO B
I'; = 2,0 pa3a. YeMy paBHO ero riaaBHoe (OKYyCHOe pacCTosiHue?

37.16. Ha paccrosnuu a = 8,0 cM OT BBIIYKJIOIrO 3epKajla nomeileHa
TOHKas1 [JIOCKAsT CTeKISTHHAA TJTaCTHHKA. 32 JIACTUHKOM Ha pacCTOSIHUU
b = 12 cM OT Hee MOMEINAIOT TOYEYHBIII UICTOYHHK cBeTa. M300paxeHue,
JlaBaeMoe JIy4aMH, OTPaXXEHHBIMH OT NepeHel NOBePXHOCTU IIACTUHKH,
COBITAJIO C U300pakeHHEM, JaBaeMbIM JlydaMH, OTPaXXKEHHBIMHU OT 3epKaja.
Onpenendre paavyc KpHMBHU3HBI 3epKana.

37.17. Ha ritaBHOIM ONTHYECKOW OCH BOTHYTOIO chepryuecKoro 3epka-
na pagHycoM R = 50 cM moMellieH TOYEYHBI HCTOYHUK CBETA S Ha pac-
crosiuuu d = 30 cMm or Hero. Ha KakoMm paccTOSSHUM OT MCTOYHMKA HAO
MOCTABUTb IJIOCKOE 3€PKaJIO, YTOOBI TyUH, OTPaKeHHbIe BOTHYTHIM, a 3a-
TEM MJIOCKUM 3€PKAIOM, BEPHYJIMChb B TOUKY 5?7

37.18. Ha puc. 261 1aH nyy, npoeaimit CKBo3b JIMH3Y ¢ (POKYCHBIM
pacctosHuem F. Tloctpoiite xonm jyya 4O JIMH3BL

37.19. Ha puc. 262 gax xoa jsyya 8 aun3e. Haiinute noctpoeHueM ro-
JIOXEHMS TNaBHBIX €€ (OKYCOB. .

a 6

e

Puc. 262
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37.20. Ha puc. 263 nan xon ayya I B nmH3e. Haiinute nocTpoeHueM
XO4 Niyya 2.

37.21. Ha puc. 260 naHbl nofoXeHHWe rJIaBHOM ONTHYECKON OCH TUH-
3bl, CBETALIAACA TOYKA S U ee uzobpaxeHue S’. Haiiaure nocrpoeHuem
MOJIOKEHUE LEHTpa JUH3B U ee GokycoB. Kakue 310 1MH3LI?

37.22. Kak Hafo pacroNOKUTb [BE JIMH3bI, YTOOLI MapayieibHble
Jly4, Npoiifisl uepe3 HUX, OCTAIUCE MapaieabHbiMu? 1) JIMH3bI cOGUpalo-
1Me; 2) OQHA JIMH3Aa pacceuBalonlasi, JApyrasg — cOOMpaloLLast.

37.23. MOXHO U C TIOMOILbIO JBOSIKOBOTHYTOH CTEKISTHHOM JIMH3bI
TIOJYYUTD ACUCTBUTENLHOE H300paxKeHue?

37.24. [Ins M3roToB/IEHUS! MUIOCKOBBINYKION JIMH3bI C TAaBHBIM (O-
KYCHBIM paccTostHueM F'= 10 cM Gbli MCoIb30BaH GuimHTIIAC. Onpeje-
JIATE paZMyC KPHMBHM3HBI BHINYKJIONH MOBEPXHOCTUA JIMH3BI.

37.25. ®okycHOe pacCTOSIHUE JIMH3bI, CAENAHHON U3 QJIMHTIIAcA, B
k = 1,6 pa3a MeHblLIE, YeM Y TOYHO TAKOIA Xe 10 (POPME JIMH3BI, CAENAHHOM
u3 1ulekcurnaca. Haiaute mokasatenb npeioMieHUs TUIEKCUIIACA.

37.26. KakoBbl pagnychl KpMBU3HBI CTEKJISIHHON BOIHYTO-BBINYKIIO#
pacceuBaloILei TIMH3BI C ONITUYECKOM cHaoit D = 2,5 AnTp, eciy OOMH U3
HUX Gojblie Apyroro B k= 1,6 pasa?

37.27. Kak nameHuTCs HOKYCHOE PacCTOsIHUE COOMPpAIOLLEN JIMH3BI,
CHENIaHHOW M3 KBApLEBOrO CTEK/IAa, €CAM €€ TMOMECTUThL B BOAy?

37.28. MHMMBbIit MICTOYHHMK HAXOMMTCS B TaBHOM (hokyce Fcobupaio-
e JuH3bl. ['Ae Haxomutcsl ero usobpaxeHue?

37.29. llpeamer HaxomUTCs Tepei PAacCeMBAIOLIEH TMH30/ Ha pac-
CTOsIHMM d =4F. Ha KakoM pacCTOSTHUM OT JMH3bI MOJYYUTCS MHUMOE
M300paxeHne 1 BO CKOJIBKO Pa3 OHO OYAET MEHbIIE CAMOro NpeaMeTa?

37.30. JInnza naet yBennuenue I' = 3,0 npeameTa, HaXoAsIErOCs Ha
paccrosun d =10 cm ot Hee. Haitmure ee ¢okycHoe paccTosiHue.

37.31. Paccrosinme ot nipeaMera 10 3kpana / = 5,0 M. Kaxoit onruye-
CKO¥ CHJIbI Hallo B3AITh JIMH3Y U TIE ee CleNyeT NIOMECTUTD, YTO6bI nosny-
YUTh M300paxeHue MpeameTa, yBennyeHHoe B I = 4,0 paza?

37.32. C nomolLbIio TOHKOMN JTHH3BI Ha 9KPaHe MONYYeHO u300paxe-
Hue ¢ yenndenveM Iy = 2,0. Ipenmer nepeasunyu Ha / = 1,5 cm. Yro-
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i3 € 6bl MOJYYUTDb YETKOE U306paKeHHe, IPHLLIOC Me-
pelBUHYTb 3KpaH. [1pu 3TOM yBeJIMYeHHE NpeaAME-
Ta okaszajoch paBHeIM [, = 3,0. Onpenenure, Ha
KaKoe pacCTOsIHMe TepenBUHYIN 3KpaH.

37.33. C noMoLupo TOHKOH JHUH3Bl NONYYAIOT ACHCTBUTEILHOE H30~
6paxenue ¢ ypenuuerueM I' = 3,0. 3arem ee nepeapuraior Ha /= 10 cM 1
MIOMY4al0T MHUMOE M300paXeHUe TaKoro xe pasmepa. Onpeneaure ¢o-
KycHoe paccrostHue quH3bl. [locTpoiite rpaduk 3aBUCUMOCTH yBeIHYe-
HMS JIMH3bLL OT PACCTOSIHUS MEXJY HEIO U TPEeIMETOM.

37.34. TouyeyHbIil UCTOYHUK CBETA HAXOAWTCS HA [JABHOW ONTHYE-
cKOll ocu cobuparoiueit 1uH3bl. Korma oH nomeuiaicsi B Touke A (puc.
264), ero u3obpaxeHue HAXOAMIOCH B TOYKE B, a KOTia HCTOYHMK ITOMEC-
TWICSl B TOYKY B, ero mzobpaxenue okazanoch B Toyke C. 3Has, 4TO
AB=10 ¢cm 1 BC=20 cm, HaiauTe (HOKyCHOE DACCTOSIHME JTWUH3BL

37.35. IIpeaMeT ¥ 3KpaH HaxosTcs Ha paccTossHuM [ = 1,0 M Ipyr oT
apyra. Ilepemelasi MeXay HUMH COOMPAIOLIYIO JIMH3Y, MTOJIY4aloT ABa Mo~
JIOXKEHUS, pa3aeeHHbIX PACCTOSIHUEM a = 60 cM, TPU KOTOPBIX OHa JaeT
4eTKOe U300paxeHue NnpeaMera Ha akpaHe. Haiinure $pokycHoe paccTos-
HME JIMH3BL.

37.36. Onpenenute MUHUMAJIbHO BO3MOXHOE pACCTOSSHUE MeEXIY
MpeaMETOM M €T0 NeCTBUTENIbHBIM M300paXXeHUEM, NONYYEHHBIM C MO~
MOLLBIO IMH3B! ¢ POKYCHBIM paccTosiHueM F= 10 cM. KakoBo 1pu 3ToM
yBEJTHYEHHE JIMH3bI?

37.37. JInn3bl /¥ 2caenanbl U3 OOHOTO copTa cTekna (puc. 265). Hait-
JUTE ONTHUYECKYIO CWIIY JIMH3bL [, 3Hasi, 4TO IMH3a 2 UMeeT ONTHUYECKYIO
cuny D, = 2,25 nnrp.

37.38. Boruyroe 3epkaio paamycoM R = 53,2 cM HaIMOJHEHO BOJLOMH.
Onpeaenure (GOKYCHOE paccTOstHUE 3TONH CUCTEMBL.

37.39. JIunsa ¢ GOKYCHBIM paccTosHueM F = 60 cM BIJIOTHYIO NpUJie-
raeT K fUIOCKOMY 3epkany. Ha onTuueckoit ocu HaxoRWUTCS CBETALUASICS
TouKa SHa paccTossHuM d = 15 cM oT TMH3bL. Kakoe n3obpaxeHue 1aeT 31a
cUCTEMa M Te OHO Haxomutcsi?

37.40. CneBa OT IMH3HI ¢ ONITHYeCKOM cuioit D = 2,0 anTp
Ha paccTossHUM d = 25 CM OT Hee HaXOAMTCA CBETSLLASICS TOY~ //j/// ;
ka. CripaBa Ha TAKOM X€ pacCTOSHUM NOCTABUIIH IJIOCKOE 3ep- //,// ///Z
KaJlo TEPNEHIMKY/ISIPHO [JIaBHOM onTuyeckoit ocu. Ha kakom |77 7/

Puc. 264

2 7 AR
PaccTOSIHMM OT JIMH3bI COOEPET IyUH NoJIyYyeHHasi CHCTeMa? N
37.41. C moMOUIbIO MONOXMTENBHON JMH3BI ¢ POKYCHBIM |77 /AY

)
pacctrosinueM F = 21 cM nmojiy4eHO MHUMOE U300paxXeHue cae- ,////’/ ,ﬁ//\

yy ¢ ypeanvenuem I'; = 2. [1To Apyryio CTOPOHY JIMH3bI IEPIIEH-
IUKYJISPHO TJAaBHOW ONTHYECKOW OCHM YCTAHOBWIM [JIOCKOE Puc. 265
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sepkayio. M3o6paxeHue CBEYM B ITOM CHCTEME %

MONYyYMIoCh ¢ yBeauuenneMm I' = 3. Onpeaeiure
paccTosiHue OT JIMH3bI 0 3epKaia.

37.42. C rmoMoliblo pacceUBaIOLIEei JIMH3MI €
dokycHbiM paccTosinieM Fy = 10 cMm monyvaiot
u30bpaxeHue nNpeaMeTa ¢ ypenuueHuem I, = 1/2.
[To mpyryilo CTOpOHY JHH3BI Ha pacCTOStHUU
/=15 cM OT Hee NMOMELIAIOT BTOPYIO COOUpATENb-
HYIO JIMH3Y C (POKYCHbBIM PACCTOsIHUEM F, == 16 cM.
OnpenennTte yBelUYeHHUE U300paXeHUs NpeaMeTa B CUCTEMeE JIMH3.

37.43. JIuH3bl ¢ onTuuecKuMH cuitamu Dy = 5,0 antp u D, = 2,5 antp
HaXoIATCs Ha paccTosiHuM a = (0,90 M Apyr oT Apyra. Kakoe uzobpaxeHue
JACT 9Ta CHUCTEMA, €CJTH NIPEAMET PACTIONIOXHUThL Ha paccTostHuu d = 30 cM
nepea TMEpBOM JIMH30#?

37.44. Ha paccrosinuu d = 0,50 M mepen JuH30i ¢ HOKYCHBIM pac-
crossuueM F; = 30 cMm nomeuieH npeamer BbicoTo h = 15 cM. Bropas
JIMH3a ¢ (OKYCHBIM paccTosiHueM F5 = 20 cM pacrnoiokeHa Ha paccTosi-
Huu a = 45 cM oT nepBoit. [ e HaxoauTes uzobpaxenue npenmera? Kako-
Ba BBICOTAa 3TOrO HM300paxeHus?

37.45. K BoINyKJIOMY cepHYecKOMY 3epKally MPUIIOXKEHA CTEKJIISTH-
Has JuH3a (puc. 266). ITepen HUM Ha pacCTOssHUM d = 40 CM NTOMEILAIOT
CBETALIYIOCS TOYKY 5. 3Hast, 4TO U300paXKeHHe TOUKH HaXOIUTCH Ha pac-
CTOsIHUM f =15 cM OT 3epKania, OINpeAeuTe paauyC €ro KpUBHU3HHBI.

N

Puc. 266

§ 38. Ontuveckue npudOPLI

~ 38.1. Bricora 3aanusi Ha ¢OTOIUIEHKE paBHa h = 36 MM, GOKYCHOE
paccrossHUe 00bekTHBa annapata F= 5,0 cMm. OnpeaenuTe BLICOTY 34a-
HudA, ecnu Qotorpad Haxomuiucs OT Hero Ha paccTosHUM d = 50 M.

38.2. MoxHo 1M cdhororpadupoBaTh MHHMOE H300paxeHHE?

38.3. Kakasi 9KCTIo311L1s1 AONMYCTUMA IPH ChEMKE BEOCHITEAHOM ['OH-
KM, €CJIM Ha HEeraTUBE Pa3MbITHE M300paXeHHsI HE JOJXKHO NMpEBBIIATE
Ax = 0,50 Mmm? CkopocTh BeJIOTOHIIMKA v = 36 KM/4. Portorpaduposa-
HME MMPOBOAUTCA € paccTogHust d = 10 M annaparoM ¢ ONTHYECKOH CUoit
obwvektnBa D= 20 mntp.

38.4. ITpu HauGosbIIEM yaaieHHH OOBEKTHBA OT IUIEHKH (oToanma-
paT Jaer pe3KHe CHUMKHM MpEAMETOB, HAXOMSLUMXCA HA PACCTOSIHUM
d = 3,0 M. C KaKoro HanMEeHbIIEro PACCTOSIHMSI MOXHO GYJIET Monyyath
Pe3KMe CHUMKH, €CIIM Ha OOBEKTHB HACaJUTh COOUPAIOLLYIO IMH3Y C ONTH-
yeckoit cunoit D=35,0 amrp?

38.5. C nomowbio doroannapara ¢ 06bEKTHBOM, ONTHYECKAs CHJIA
Kotoporo D = 10 antp, pororpadupyior npeaMeT, HAXOMSIILMIACS Ha AHe

175



ponoeMa rnybuHoi A = 1,2 M. KakoBO paccTosiHue MEXAY OOBEKTHBOM U
wieHKoi? OOGBEKTHB pacrionoXeH Ha pacctosiuu h; = 0,50 M OT noBEpX-
HOCTH BOJbI.

38.6. O6BLEKTMB MPOSKLIMOHHOTO annapara umeet GOKYCHOE paccTosi-
Hue F= 15 cM. Ha KaKOM pacCTOAHMM OT HETO HYXKHO MOMECTUTD ANAro-
3UTHB pasMepoM 9 x 12 cM, 4ToGbI NOAYYUTL HA 3KpaHe U300paKeHHUE pas-
mepoM 45 x 60 cm?

38.7. Kakoe JinHelHHOe yBeMYEHUE MOXHO MOAYYUTh C MOMOIIbIO
NPOEKLIMOHHOIO amnmnapara, o0beKTUB KOTOporo umeer ¢oKycHoe pac-
crosiuue F= 20 cM, eci 3KpaH HaxOAWTCH Ha paccTosiHuu-f= 6,0 M or
o0beKTUBa?

38.8. PucyHoKk B KHHMIe MMeeT BbICOTY #=15,0 CM, a Ha 3KpaHe
H=0,95 M. Onpenennte poKycHOE paccTOsiHUEe OOBEKTHBA IMUINACKO-
fa, eC/IM paccrosiHue OT OOBbeKTMBa A0 3KpaHa f=4,0 M.

38.9. Kak M3MeHUTCA KPUBU3HA XPYCTaNMKa TJ1a3a, €C/IU [1ePEeBECTH
B3IJISIL C 06J1aKOB, TUTBIBYLIMX B HEGE, HA IPOE3KAIOLLYIO OIM3KO aBTOMa-
LIMHY?

38.10. ITouemy, OTKPbIB I71a3a NOMX BOZOM, MbI BUXUM TOJBKO HESICHBIE
ouepTaHMs MPEAMETOB, a B MacKe JJIs HBIPSIHUS MPEeIMEThl BUIHBI COBEP-
HIEHHO OTYETIURO?

38.11. BolYMCAMTE HAMMEHBLIEE PACCTOSTHHUE MEXY JIEIEHUAMU 1UKA-
Jibl UBMEPUTENBHOIO MPUOOpa, KOTOpLIE OB OTYETIAMBO pPazInyaich C
paccrosguus /= 5,0 M. HauMeHblunit yron 3peHMs] NPHUHATL PaBHBIM
o =1.

38.12. Kakoii He/IoCTaTOK 3peHUsl Y ueJioBeKa, AJIs1 KOTOPOTO paccTosi~
HUe Hauayulero 3peHust d = 12,5 cM? Kak 3TOT HeZoCTaTOK MOXHO HC-
MpaBUTh?

38.13. [Insg nMKBUAALMU HEAOCTATKA 3PCHUSI YEJTOBEK MOMB3YEeTCsl OU-
KaMu ontudeckoil cunsl D = +2,75 nntp. KakoB 6vXXHUI peies akko-
MOJALMM [1a3a JalbHO30PKOTo YenoBeka?

38.14. I[1penensl aKKOMOAAUMH Y OJM30PYKOTO YeJIOBEKA JIEXAT MEXIY
d, = 10 cm u d, = 50 cMm. Onpenenute, Ha KAKOM HAMMEHBILEM PACCTOSI-
HHUM OH CMOKET YHUTATh KHUTY, €CJIM HAACHET OYKH, C TIOMOLLIBIO KOTOPBIX
XOPOILIO BUIUT YAaJieHHBbIC MPEIAMETHI.

38.15. [1pu HEKOTOPOM MOJIOKEHUH NPEAMETA YA 1aJ1a YBETNUEHHE
I'l = 4,0. Kax #3MeHUTCS 3TO YKCIO, €C/AM PacCTOsIHUE OT IpeaMeTa Ao
JITbl YMEHBUIUTh B # = 1,5 paza?

38.16. OnpengenuTe ONTHYECKYIO CWIY JyNbl, AAlOlUei ABYKpaTHOe
yBeJIMUCHUE.

38.17. KakoMy 3puTenio IPUXOLUTCA OONbLIE PA3ABUTATE TPYOKY Te-
aTpaibHOTO OMHOKIIA — Ja/ibHO30PKOMY WIH OIM30pyKOMY?
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38.18. 3purenbHas Tpybda Kenepa ¢ hoKyCHbIM PACCTOSSHUEM 0ObEK-
THBa F= 24 c¢M ycTaHOBJieHa Ha GeckoHeuHocTh. Ha Kakoe paccrosHue
HAaJ0 NepeIBUHYThL OKYJISIp TPYOB!, 4TOOI SCHO BUAESTh NPEAMETHI Ha pac-
CTOSIHUM d = 10 Mm?

38.19. Tpy6a I'anunes (¢ pacceuBaloLeii JMH30i B KaUeCTBE OKy/is1pa)
JEeCATUKPATHOIO YBEJIMUEHMS TNPU YCTAHOBKE Ha GECKOHEUHOCTbh UMEET
winHy [ = 54 cm. Onpeaennte POKYCHbIE paCCTOSHUS OObEKTUBA U OKYJISI -
pa. Ha kakoe paccTosiHMe HYyXXCHO CMECTUTh OKYJISID, UTOOBI YETKO BHAETH
TIpEAMETHI, HAXOMALMECS Ha paccrosiHuu d = 60 m?

38.20. Teneckomn, 06bEKTHB KOTOPOTO MMEET (POKYCHOE paccTOSTHUE
Fi=1,0m, aokynap — F, = 5,0 cM, HaBeneH Ha JIyHy, U ee u3o6paxeHue
chOKYCHPOBaHO HA 3KPaH, PACTIONIOXKEHHBIN HA PACCTOSAHUM f = 25 CM OT
okyJssipa. OnpefennTe pacCTOSIHUE MEXAY OOBEKTUBOM M OKYJAAPOM, a
TAKXe AUAMETP U300paxKeHUs, eciu YriaoBoit pasmep JIyHel o = 30"

38.21. M3 actpoHoMuuecKkoil TpyGBI, ¥ KOTOPOil POKYCHOE paccTosi-
HUe 00beKTUBa F'= 2,5 M, BbIHYJIM OKYJISP U TIPOCTO [1a30M PaccMaTpUBa-
10T H300paXeHUe yaajieHHOro npeamera. KakoBo yBeauueHue TpyObl B
3TOM ciay4dae?

38.22. MOXHO JIM MONTYYMTh HA SKPAHE N300paKeHUE, 1aBAEMOE MHK-
pockonoM? TteneckonoM? YTo HYyXHO Ui 3TOr0 CHENATH?

38.23. ®okycHoe paccTostHMe 06BbeKTMBA MUKpOcKomna F| = 8,0 MM,
okyaspa — F, = 4,0 cM. TlpeaMeT HaxoouTcsi OT OObEKTHBA HAa PacCTOsI-
Huu d = 8,5 mM. OrnpeneAnTe NHUHEHHOe yBeJMYeHHE MUKPOCKONA ISl
HOpPMANbHOTO IVIa3a M PAacCTOSHUE MEXITY OOBEKTHBOM M OKYASIPOM.

38.24. Mukpockon umeet uHy /= 20 cm. DokycHoe paccTosiHUe
00BEKTHBA 1 OKYJISIpa COOTBETCTBEHHO paBHbl F; = 0,40 cmun F, = 2,0 cm.
Ha xakoM paccTossHMM OT OOBEKTHBA HAJO MOMECTUTh NPEAMET, YTOObI
€ro OTYETJIMBO BHUIAETb YEJOBEKY ¢ HOPMAaTbHBIM 3peHHeM?

38.25. ¥ mukpockona JuiMHa Tyoyca / = 18,9 cm. OnTuueckas cuia
obwekrusa Dy = 250 antp u okynspa D, = 20 anrp. Paccrosinue ot npes-
MeTa 10 00bekTHBa d = 4,1 MM. Haiinure nuHeitHOe yBeMYeHHE MUKDPO-
CKOTra.

§ 39. DoromeTpus

39.1. NosicHUTe pUCYHKaMU, MOYEMY B MOJAEHb OCBEIIEHHOCTD [10-
BEPXHOCTHU 3eMJIM HauOOJbLIAs.

39.2. Jlamna, cuna cBeTa KOTopoit /= 25 KA, YKpeneHa Ha noTojgkKe
qudra. Onpenennrte CBETOBOM TIOTOK, MAajaloOMil HA MOJ U CTEHBI.

39.3. Hax LEHTPOM KPYIJIOro cToia paguycoM R = 60 c¢M Ha BbICoTe
h = 0,80 M BucuT 1amna cuno cseta I = 100 k. Onpeaenute ocBelleH-
HOCTb B LEHTPE M Ha Kpaw CToja.
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39.4. JTamny cunoit cBeta / = 100 ka, BUCALIYIO HaJ CTOJIOM Ha BBICOTE
h=1,2 M, ONIYCTHIH ¥ TIOJYYM/IM OCBELIEHHOCTD ol Hell £ = 100 k. Ha
KaKyl0 BBICOTY ONyCTHJIH jamny?

39.5. Ha cron6Ge BbicoTo# £ = 6,0 M BUCHT (hOHAPb, CHJIA CBETA KOTO-
poro /= 500 xa. Ha kakoM pacCTOsIHHH OT CTOJ16a OCBELLIEHHOCTh NOBEPX-
HocTH 3eMJaM E = 3,0 nk?

39.6. Ha xakoif BrICOTE clefyeT MOMECTHTb JaMIy Hal LIEHTPOM
KPYIJIOTO CTOJIa, YTOOB! HA €ro Kpasix MoAyYMTh HauGOJIbLIYIO OCBELEH-
HOCTb?

39.7. CBeTWIBHHK M3 MaTOBOFO CTeKJIa UMeeT (hopMy Liapa AMaMeT-
pom d = 20 cM. Cuna cBeta uctounnka I = 60 xa. Onpeneanre mOJHBINA
CBETOBOM NMOTOK W CBETUMOCThH CBETHIbHUKA.

39.8. CBeTHABLHUK, UMEOUIHI QopMy tiapa pagdycom r = 10 cM,
HaxoQMTCsd Ha paccTtostHuM [ = 50 c¢cM or crtoma. Ero cBeTHUMOCTH
R =4,0- 10 nm/M>2. KakoBa OCBeLLeHHOCTb CTO/IA HEIOCPEJICTBEHHO MO,
*BEeTWJIbHUKOM?

39.9. OcBeleHHOCTb TOBEPXHOCTH, MOKPHITON YEPHBIM CYKHOM, paB-
Ha E'= 120 gk. CBETUMOCTh OIMHAKOBA BO BCEX HAIIPABJIEHUSX M PABHA
R=6,0 ntM/M?. Onpenenute Ko3(bGHUIMEHT MOMMOLIEHHS! CYKHA.

39.10. Ise namnel cunoii ceeta Iy = 25 knu I, = 40 KI HAXOAATCS APYT
OT [ipyra Ha paccTosiHuu [ = 1,2 M. e Mexay HUMM HAJ0 TOMECTHTH HOo-
TOMETPHUYECKUIT BKPaH, YTOOBI OCBEILIEHHOCTD ObLIa OMMHAKOBOM € TOH 1
Jpyroit CTOpOHHI?

39.11. Ha paccrosinuu /= 4,0 M apyr ot apyra u Ha BbicoTe £ = 3,0 M
HaJ 3eMJied BUCAT IBa HoHaps cuioit ceeta / = 200 kx kaxasiid. Onpene-
JIUTE OCBEUICHHOCTb MoJ (hoHapeM.

39.12. Ilpu neyaTanuu HoTOrpaMyYecKoro CHUMKA HETaTUB OCBE-
HIAJICSL JIaMIIOHM, TIOMELIEHHOW Ha paccrosiHuu /= 0,60 M, B TeyeHue
71 = 9,0 ¢. Kax Hano n3MEHUTb BpeMs SKCHO3UIMM, €CIIH AaMITy IPUOIN-
3uTh HAa Al=20 cm?

39.13. Ha nun3y ¢oroobbektiBa cena Myxa. Kak 3to oTpasurcs Ha
KavyecTBe CHUMKaA?

39.14. InameTp 0OBEKTUBA TeNECKONA d) = 75 MM, a IMAMETP 3payka
rasa d, = 3,0 MM. Bo CKONIBKO pa3 3TOT TeslecKON yBETHYUBAET BULUMYIO
SIPKOCTb 3Be3A7

39.15. Ha kuHO3KpaH pa3MepoM 5 x 3,6 M U3 OOBEKTHBA KMHOATA-
parta magaer cBeTOBOi moTtok @ = 1,8 - 10° nM. Ompenenurte ocBelen-
HOCTb U CBETUMOCTh KMHOIKpaHa, eciu KO3D(ULMEHT OTpaxeHHus
p = 0,80.

39.16. [poexUMOHHBIH anmapaT HMeeT 06BEKTUB C (POKYCHBIM pac-
cTosiHneM F = 20 cM. /Inano3uTus pa3mepoM 3 X 4 cM, HaXOASLIMICS Ha
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paccrosiHun d = 20,6 cM OT JIMH3BL, IPOITYCKa-
eT cBeToBOIt MOTOK ® = 12 im. Ormpenenure
OCBEIICHHOCTh M CBETUMOCTb H306paxeHHs
IMANO3UTHBA Ha 3KpaHe, ecnu KO3hDUuueHT ‘
oTpaxeHusi paBeH p = 0,75.

39.17. CuHavuana ¢oTtorpadupylor JalibHUA
06bexT, nmotoM 6nm3kuil. Kyaa Hano nepemec-
THUTH 00beKTUB? Kak Hano M3MEHUTH SKCIIO3U-
uuio?

39.18. Ha HEKOTOPOM PACCTOSIHUM OT TOYEYHOI'O MCTOYHMKA CBETA
nmomMeleH 3KkpaH. Kak U3MEHMTCs! OCBELIEHHOCTb B LEHTPE SKpaHa, ecliu
110 APYTYIO CTOPOHY OT UCTOYHMKA HAa TAKOM X€ PACCTOSIHMU MOCTaBUThH
TUIOCKOE 3epKayio?

39.19. B rmasHOM (oKyce BOTHYTOro cheprHuecKoro 3epkaja ¢ paguy-
COM KpMBHU3HBI R = 1,0 M HAXOIMUTCS TOYEYHBIN UCTOYHMK CBeTa. Onpene-
JIUTE OCBELEHHOCTD B LIEHTPE 9KpaHa, paCONOXEHHOTO Ha PACCTOSIHUH
! = 2,0 M oT 3epKana, ecJii OCBELUEHHOCTb B 3TOM MECTE B OTCYTCTBHE 3€P-
kajma FEy =40 nx.

39.20. Jlamrrouka cwtoit ceeta Iy = 40 Ko HAXOAUTCSt HA PACCTOSSHUU
d = 30 cM oT TUH3H ¢ POKYCHBIM paccToaHueM F = 50 cM. Kakoit Oyner
CWJIA CBETa JIAMIIBI B pe3yNnbTaTe JeiCTBUst JIMH3BI?

39.21. ToyeyHbIH MCTOYHMK CBETA .S OCBELIACT 3KpaH C IMOMOUIBLIO
JMH3H (pyc. 267). OnpenenuTte OCBEIIEHHOCTh 9KpaHa B TOUKE M, eciu
CWIa cBeTa ucroyHuka [ = 25 xa, ontuueckasi cuaa 1MH3bl D = 2,0 qnrp,
paccTOsIHUE OT UCTOYHMKA 0O JUH3B d = 0,80 M, a OT JIMH3bI JO 3KpaHa
f=10wm.

¥
X

.\m NN

Puc. 267

I[OHOJIHHTGJIBHHC 3azavm

XI.1. YenoBek paccMaTpUBaeT 3payoK CBOETO 71434 B MJIOCKOM 3epKa-
JIe TOJIIUMHOM d = 1,5 ¢M Ha pacCTOSTHUM HaWay4iero 3peHust. Ha kakoM
PAacCTOSIHUM OT 3epKajla pacTloioXeH [a3 4yesnoBeka?

XI.2. HaropHbIx 10porax ¥ B ropoJax ¢ y3KUMH YJIMLIaMH Y TOBOPOTOB
WHOTAA YCTAHABIMBAIOT BHINYKJbie 3epKaja. OmnpenennTte, Ha CKOJIBKO
yBEJIMYUBAET YIoJl 3pEHMUS 3ePKaJIo, IMaMETP KOTOPOTO PaBEH PauyCy ero
KPUBM3HBI, 10 CPABHEHMIO C IUIOCKHM 3epKalioM TOTO Xe€ AUAMETpa.

XI.3. Ha Bo3zmyxe y akBaJaHTHCTa B Macke yros oo3opa @ = 110°. On-
pelenuTe yroa o63opa B BOAE.

X1.4. Cdepuueckoe 3epKajlo W JIMH3A 3aKPbITHI NTOJOCKAaMH OyMaru.
Jlyuu, majaolye ¥ OTPaXEHHBIE OT 3epKana, MOKa3aHbl Ha pyuc. 268, a,
IpEAMET ¥ €r0 N300paxXeHHe B IUH3e — Ha puc. 268, 6. Onpeaeaute 10-
CTPOEHHMEM TOJIOKEHHSI U BCE XapaKTEPUCTHKH 3epKana M JTHH3BL.

12* 179



4 6 XI.5. IBe oauHaKoBbie COGUpAIOLIUE JIMH3bI
nuameTpom d = 6,0 cM 1 HGOKYCHEIM PacCTOSIHNEM
[~ / F=6,0 cM uMe1oT 06111yIO IIaBHYIO ONTHYECKYIO
| ocb. PaccTosinue mexny HUMU paBHo F. Cnea ot
S I

JIeBOM IMH3BI HA paccrosiiui /; = 9,0 cM OT Hee Ha
[JIABHOW OMTHUYECKON OCH HAXOAMTCS TOYEUHBIii
UCTOYHMK cBeTa. Crpapa OT NMpaBoOit JMH3bI HA
Puc. 268 paccTosiHUM h = 6,0 ¢cM HaxoouTcsl 3KpaH, mep-
MEeHANKYASIPHBIA TNaBHON onTHYecKoH ocu. Om-

pelenuTe AMAMETP CBETOBOIO ISITHA HA 3KpaHe.

X1.6. IBosikoBbBINYKJast IMH3a ¢ (POKYCHBIM paccTtosiiueM F= 10 cM
cO31aeT M300paKEHUE TOUEUHOTO MCTOYHHKA, PACIIONIOXEHHOrO Ha pac-
cTossHUU b = 2,0 ¢M OT I1aBHOM ONTHYECKOI OCU U d = 28 ¢M OT IMH3BL 3a
JIMH30i1 MOMEILAIOT MJIOCKOE 3€PKAJIO TaK, YTO OTPAXKEHHBIE OT HErO IYUH
MOCNe NPOXOXIEHMS IUH3BI CO31AI0T U306pakeHNe, COBNANAOLIEE C UC-
TOYHUKOM. Ha Kakoii yroji Hy>XHO ITOBEPHYTb 3¢pKaJjlo BOKPYT OCH, IPOXO0-
JALWER Yyepe3 TOYKY IepeCceueHUs 3epKaia ¢ IJIaBHOH ONTHYECKOMH OCBIO
JIUH3BI U MEePIeHANKYIAPHOM MIOCKOCTH, B KOTOPO# JIeXaT UCTOUYHHUK U
IJIaBHAs ONTHYECKasl OCb, YTOOBI H300paXeHUE, paHee COBNAaBLIEE C UC-
TOYHUKOM, CMECTUJIOCh Ha a = 2,0 CM Jajbllie OT JIMH3bI?

XI.7. Ecay cn0XUTb BMECTE JTMH3BI U3 TeJICCKOMNA, TAIOIIErO yBEaUYE-
uue I'; = 4,0, To nmonyuutcs ayna ¢ GOKYCHBIM paccTostHueM F= 1,6 cM.
Kako¥it 11uHb! Haao B3SITh TYOYC, YTOOBI TOJNYYUTb MUKPOCKOIT C yBeJinye-
HueMm Iy = 25?7

Fnmasa XII
BOJIHOBBIE U KBAHTOBBIE CBOMCTBA CBETA

§ 40. BosnoBas npupoaa csera

40.1. Bona ocsellieHa 3¢JIEHBIM CBETOM, JUISt KOTOPOTO JUIMHA BOJIHBLI B
posayxe A = 0,50 mxm. Kakoii 6yner anmuHa Bojadsl B Boxe? Kakoii uper
BUJMT YeJIOBEK, OTKPBIBLIMII Iiaza moj Bompoii?

40.2. Kakue 1y4d CUJIbHEE paccerBaloTCsl 3eMHOM aTtMmocdepoii?

40.3. O6BsCHUTE NPOUCXOXKIECHHME LIBETAa KPACHOTO CTEKJIa U KyMaya.

40.4. Ha 6enom boHe HamMcaH TEKCT CUHMMU OyKBaMH. Yepes cTekIo
KaKoro LIBETa HeNlb3s1 YBUIAECTh Haanuce? KakvMu 6yayT Ka3aTecs GYKBEI,
eCJIM UX pacCcMaTpMBaTh Yepe3 KpacHoe CTeKIio?

40.5. Jlyy Genoro cBera MajaeT Ha MOBEPXHOCTb BOABI NMOA YIIOM
o = 60°. YeMy paBeH Yroj MexJly HanpabJeHUsMH KpaitHUX KPAcHBIX U
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Puc. 269 Puc. 270

KpaiiHUX PUONETOBLIX JyYell B BOLE, €CIM NIOKA3ATENU NIPEJOMAEHUS UX
paBHbl cooTBeTcTBeHHO 7, = 1,329 u n, = 1,344?

40.6. Ha npusmy ¢ npejoMisiionisM yrioM ¢ = 60° nagaet jiyd 6e/10ro
CBETA 1101 yIIIoM o = 45°, OnpeaenuTe yroi Mexay KpaHuMH jiyyamy BU-
IVIMOTO CIIEKTPA NPH BLIXO/E U3 TIPU3MBbI, €CJIM UX [TOKA3aTeNU NpesioMJie-
HUsl paBHH n; = 1,624 n ny = 1,671.

40.7. Onpenenvre BEJIMYMHY TIPOAOIBHOI XpoMaTHyeckoil abeppa-
WY JBOSAKOBBITTYKJION JIMH3BI ¢ pamuycamMHu KpuBU3HbBI R = 50 cM. JIuH3a
cZieNaHa U3 CTeKIIA, 10Ka3aTed MPEJTOMIEHHS KOTOPOTO UIsl KpaHUX J1y-
4eil BUIMMOro criekTpa paBHbl n; = 1,575 u n, = 1,597.

40.8. JIBa KOTEPEHTHHIX MCTOUHMKA (puc. 269) ucmyckaioT Oenblii
cBeT. Yro npencrapasieT coboil KapTiHa UHTepgepeHIMHU Ha KpaHe, pac-
NoJIOXeHHOM Ha paccTosiHuM [ = 0,50 M ot ucTouHuKoB? Kak U3MeHUTCs
KapTHHa nHTepdEPEHLINH, eCTM SKPaH OTOIBMHYTH eile Ha Al = 0,50 m?

40.9. PazHocTb x01a JAByX HHTep(EpUPYIOLIHX JTy4eit MOHOXPOMATH -
yeckoro ceera Ar= A/4. Onpeaennte pasHoCTh (a3 KoieOaHUM.

40.10. /Isa KorepeHTHBIX UCTOYHHMKA (pUC. 269) UCIYCKAIOT MOHOXPO-
MATHYECKHU I CBET C IIMHOM BOJHBL A = 0,60 MxM. OTipeiesiuTe, Ha KAKOM
pPacCTOSTHUN OT TOYKH, PACTIONOXEHHONH HAa SKPaHe HA PABHOM paccTosi-
HHUU OT UCTOYHMKOB, OyNeT MepBblii MAKCUMYM OCBCILCHHOCTH. DKpaH
yaajeH OTf MCTOUYHMKOB Ha /=3,0 M, pacCTOsIHHE MeXIy HUMH
d = 0,50 mm.

40.11. UcroyHuK cBeTa S U NJIOCKOE 3epKaJio PacMoNOXEHBI, KaK M0~
KazaHo Ha puc. 270. Byayr au uHTtepdepupoBaTh JyyM, NpUILEILINHE B
TOYKY P?

40.12. Ha MbInbHYIO TIEHKY NaJaeT HOPMANbHO MYYOK JIyueit 6e1oro
cBeTa. KakoBa HauMeHblIasi TOTUIMHA TUIEHKH, €CU B OTPAXKEHHOM CBeTe
OoHa KaxeTcs seneHoil (A =532 um)?

40.13. Jlyuu Gejoro cBeTa rnajaloT HOPMAJbHO HAa TOHKYIO NpO3pay-
HYIO IUIOCKOMapaineJbHyI0 TuiacTUHKy. Kak Oyner MeHsSTbCsS OKpacka
TUIACTHHKH, €CJY YBEJWYWBATh Yroj NageHus?

40.14. Ha TOHKHU# CTeKISSHHBINM KIMH MajaeT HOPMAaibHO IYYO0K MO-
HOXpOMAaTHYECKOTO CBETa ¢ IIMHOM BoJHbl A = 0,60 Mxkm. Haiiaure yron
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KIMHA, €CJAM pAacCTOSHME MeXAy WHTepdEepeHUHOHHBIMU TOJ0CaMU
s=4,0 MMm.

40.15. Kak u3MeHUTCA KapTHHA TU(PpaKUMOHHOTO CIEeKTPa, ECIIN pe-
weTky ¢ nepuogom d; = 0,020 MM 3aMEHHTL PEIIETKOW C NMEPHOLOM
d, = 0,010 Mm?

40.16. OnpenenuTe MOCTOSIHHYIO TU(PPAKLIMOHHOM PELUETKH, €CTA HA
peuieTke UIMHOHK /= 2,5 c¢M HaHeceHo N =12 500 wTpuxoB.

40.17. Ha nudpakunoHHYIO pelneTKy ¢ mepuogoM d= 3,0 Mk
HOpPMaJIbHO TIAJ1aeT CBET C JUIMHOH BOMHBI A = 500 HM. Onpenenute, nmog
KakuM YIJIOM HabNIofaeTcss MakCHMYM TDEThETO MOpPALKA.

40.18. IudpakumonHas penletka comnepxut N = 500 WTpUXOB Ha
/=1 mm. Ompegennrte AJUHY BOJHBEL MOHOXPOMATHMYECKOTO CBETA,
HOPMAJIBHO MaJaIoIIEro Ha pellieTKy, €CM YroJl MeXIy IBYMst CIIEKTPaMU
sToporo nopsaka oo = 90°. Kaxoit Hauboabri NOPSIIOK CIIEKTPA MOXHO
npu 3ToM Habmoaats?

40.19. Onpenenute UIMHY BOJHBI U1 JUHUM B lII/I(I)paKLII/IOHHOM
CMEKTpE YeTBEPTOro MOpsijiKa, COBMaaloliei ¢ JuHuei A, = 0,68 MM
CIieKTpa TpeThero IMopsiaKa.

40.20. Haitnute HauOOMbIIWH TOPSIIOK CHEKTpa Ui 0eJloro cBeTa
(IIMHBI BOJIH 3aK/II04eHEBl B npenenax ot A; = 380 HM no A, = 760 HM),
eClIU MNMOCTOSIHHASg OU(PAKLIMOHHON pelieTKd paBHa d = 2,5 MKM.

§ 41. KsantoBasi mpupoia ceeTa

41.1. OnpenejsuTe BHEPrUI0O U Maccy (HOTOHOB, COOTBETCTBYIOLIMX
kpacHoit (A; = 0,76 Mkm) u ¢uonetoBoit (A, = 0,38 MKM) rpaHHLIaM BH-
TUMOTO CIIEKTpA.

41.2. Onpenenure Maccy ¥ MMIyAbC (OTOHA, COOTBETCTBYIOLLETO
PEHTTEHOBCKOMY HM3IydyeHMIo ¢ dactotoit v =3,0- 10" I'u.

41.3. Onpenenure HMIYJIbC (OTOHA, 3HEPrMs KOTOPOrO paBHA
E=3,0 3B.

41.4. OnpenenuTe IJIUHY BOMHBI CBETa B Cpelie C aGCOIOTHBIM MOKa3a-
TeneM npesoMiieHuss n = 1,5, ecnu sHeprus ¢oroHoB E= 2,0 3B.

41.5. Onpeaenure CKOPOCThH CBETA B CPEZIE, B KOTOPOM CBET C SHEPIUei
¢dotoHoB E =2,5 3B umeer miMHY BONHBI A =290 HM.

41.6. Onpexnenure IIMHY BOJHBI, COOTBETCTBYIOLLYIO (POTOHY, Macca
KOTOpOTO paBHA Macce TOKOSAIIErocsl 3JEKTPOHA.

41.7. Onpenenute IIAHY BOJHBI, COOTBETCTBYIOLIYIO (DOTOHY, IHED-
I'US1 KOTOpOro paBHA 3HEPTHU ITOKOSI NPOTOHA.

41.8. Onpenenute JUIMHY BOMHBI (POTOHA, UMITYABC KOTOPOrO paBeH
UMIIYJIBCY 2J1€KTPOHA, MPOJIETEBLIETO PA3HOCTh INOTEHIUANOB A = 4,9 B.

182



41.9. MOWHOCTL CBETOBOrO noToka (A= 500 HM), TMajarouiero
HOPMaJIbHO Ha MOBEPXHOCTDb IIowanso S = 1, 0 aM?, pasua P= 100 Br.
Cko/16K0 (POTOHOB MANaeT eXECEKYHAHO Ha | cM? 3TOM roBepXHOCTH?

41.10. OnpeaenuTe, KAKOe JaBJIEHIE OKAa3bIBAET HA aOCOJTIOTHO 3epKalTb-
HYI0 MOBEPXHOCTb Iowanpio S = 10 cm? cBeToBo# notok (A = 600 HM)
w3z N=10" (HOTOHOB, NAAIOIIUX €XECEKYHIHO NoA YoM o = 30° K no-
BEPXHOCTH.

41.11. Ha kakoM MakCHMaJbHOM PAacCTOSIHMM B KOCMOCE TOYEUYHbI
ucroyHuk ceeta (A = 500 HM) MourHocTbio P = 10 Bt Gynet 3aMeuen ye-
JIOBEKOM, €CJIM IJ1a3 pearupyeT Ha cBeToBO#M NoTok N = 60 doToHOB B ce-
kyHny. duamerp 3pauka d = 5,0 MM.

41.12. ConHeyHble JIydd B TeY€HUE roJa MNPUHOCAT Ha 3eMJlio
W= 354 -10*JIx snepruu. Ha ckonbko M3MeHunach 6bl Macca 3eMJId 3a
T = 100 s1eT, eciv 6b1 OHA 3TY SHEPTHIO HE U3NTY4aJIa B TPOCTPAHCTBO?

41.13. U3MeHNTCS NN «XECTKOCTb» H3JyUYeHHs] PEHTTEHOBCKOM
TPYOKH, €CITH, HE MEHSISI aHOIHOTO HAITPSXXEHUS1, KBMEHUTD HAaKajl HATH
kaTona?

41.14. [Tox Kak¥M HamnpskeHWeM paboTaeT peHTreHOBCKas Tpyobka,
€CJIM MUHMMAaJIbHAST JUIMHA BOJIHBI B CIIEKTPE PEHTIEHOBCKOTO M3Ty4eHUs
paBHa A = 60 HM?

41.15. Onpegenute KpacHywo rpaHuity dotosddekra i Kaaus u
TJIATHHBL.

41.16. IIpousoiiner au ¢poToapdeKT, eciiu Melb 00ay4aTh CBETOM C
IUIHHOR BOMHBI A = 400 HM?

41.17. C xakoi MaKkCUMaJIbHOH CKOPOCTBIO BBLIETAIOT JIEKTPOHBI U3
LMHKA, ECIH €ro 001y4aTh yIsTpadHoIeToOBLIM CBETOM (A = 320 HM)?

41.18. Kakoit 4acTOTH CBET CNEAYET HAIIPABUTh HA MTOBEPXHOCTD JIK-
TUSA, YTOGBI MaKCHMMalbHast CKOpPOCTb (POTOSJEKTPOHOB Oblia paBHa
v =2 500 kMm/c?

41.19. CepebpsiHasi IJIACTHHKA OCBEIlleHAa MOHOXPOMATHYECKUM M3-
JIy4YEHUEM C JUTHHOI BOJIHBI A = 180 HM. Ornpeaenyte MaKCUMATbHBIA HM-
NyJbC, MepeaBaeMEIi e MOBEPXHOCTH MIPH BBIPBIBAHUH (DOTOSIEKTPOHA.

41.20. Onpenenute KpacHylo rpaHuuy dotosddekra 11 MeTama,
€CJIU 3aepXHUBaIOLIAs Pa3HOCTh MOTEHIIMAIOB NIPH OOJIYYeHUH CBETOM C
HEKOTOpOM MNMUHOM BOMHBI A@; = 4,0 B, a npu 061y4eHUH CBETOM C [UTH -
HOH BOJHBI B J1Ba pa3a Gojnbuieit Ag@, = 1,0 B.

41.21. Kaxum cBeToM OBGIydaau UE3HH, eCIy VISl IpEKPaLlieHU SMC-
CHM 3/IEKTPOHOB IOTPeGOBAIOCh NPUIOKUTH 3aIEPKUBAIOLIYIO Pa3HOCTD
HNOTEHIMATOB A@, = 1,75 B?

41.22. Kakyio 3a/1epXMBaIONIYI0 pa3HOCTb MTOTEHIMAIOB HAO NPUJIO-
XHTb K (POTOSIEMEHTY, YTOOBI «OCTAHOBHUTb» 3JIEKTPOHBI, UCITYCKAEMBIE
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Ag, ! 2 ponbdpamoM Noa geiHcTBUEM YabTpaduoJe-
TOBBIX JIYYEit JUIMHOH BOMHBI A = 130 HM?

41.23. ¥V Metanna ¢hotoaddekT HaunHa-

eTcst IpH 4acTote cseta Vo = 6 - 101 I'n. On-

—=  peleiuTe 4acToTy OOJyuyeHus, €CJIU Bblie-

TAIOLIUE C €r0 MOBEPXHOCTU (POTO3NEKTPOHBI

Puc. 271 MOJIHOCTBIO 3a/IEPXXKUBAIOTCS CETKOM, MOTEH-

1IHAJI KOTOPO# OTHOCUTENbHO MeTallla paBeH

¢ = 3,0 B. INocTpoiiTe rpa@uk 3aBUCHMOCTH 3alePXKHUBAIOLIETO TIOTEH-

JMaga OT 4acTOTht OOJy4YeHMs.

41.24. Ha puc. 271 npencraBieHbl 3aBUCUMOCTH 3alepXHBAIOLICH
Pa3HOCTH MOTEHLMAJIOB OT YAaCTOThI O0JIYYaIOILETO CBETA 1S IBYX Pasiuy-
HBIX MaTepHanoB Karofa ¢doroaneMeHTa. Kakoil U3 MarepuasoB uMeeT
MeHbLIYIO paboTy Beixona? [oueMy 3aBUCMMOCTb IMHeNHas? Yemy paBeH
TAHre€HC yIla HaKJIOHa AWHMK rpaduka?

41.25. YennHeHHbI IIapyK panuycoM r = (1,50 cM OCBETUJIN CBETOM C
JJIMHOM BOJHBI Ay = 250 HM. CKOJIBKO 3JIEKTPOHOB MOKHWHET MIAPHK, €CJIN
€ro TONOJIHUTEIBHO OCBETHTL CBETOM C JUTMHOM BOTHBE Ay = 200 HM?

41.26. Meanbiii iapuk paguycoM r = 1,0 cM 06J1y4aloT CBETOM 4acTo-
toitv = 1,5 - 10° I'u. Onpenenute MaKCUMAIBHO BO3MOXHYIO HATIPSKEH-
HOCTb HOJ LUApUKA.

41.27. Meanpiil HIapuK, U3aydas GOTOEKTPOHSI, 3apsSAUICH A0 MO~
reduuana @ = 1,7 B. Onpenenure LIMHY BOJHBI MOHOXPOMAaTHY€CKOrO
U3JIyYeHHUsl, KOTOPBIM ero 00Jyyaror.

41.28. OnHa 13 METHBIX MJIACTUH MUIOCKOTO KOHAEHCATOpa EMKOCTBIO
C=3,2 u® 3azemjeHa, JAPYryio OOMyyalOT CBETOM C 4acTOTOM
v =1,2- 10" Tu. Onpeneaute, CKOIBKO BPeMEHU AOTPEGYETCS, YTOOBI
MAaKCHMAaJIbHO 3apsiIMTh KOHIEHCATOP, €CIIU MOIHOCTD MOTOKA MU3JTy4e-
Husg P= 100 Bt u kaxapiii ¢OTOH BBIPBIBAECT IJIEKTPOH.

41.29. Mexy aHOIOM M KaTOIOM LIE3UeBOro (POTOIEMEHTA NIPUIIO-
X€Ha pasHoCTh MoTeHUMa10B A@ = 5,5 B. Karon ocseliaercss MOHOXpo-
MATHUECKMM CBETOM C JUIMHOM BOMHHI A = 410 HM. Onpenenure Makcu-
MaJBHYIO CKOPOCTb 3JIEKTPOHOB, MafaloIUX Ha aHO[.

F'aasa XIII
ATOMHA{A ®U3UKA
§ 42. Crpoenue aTomMa
42.1. YeMy paBeH MOJHBIA 3apsiT 2JEKTPOHOB B aToMme Xxpoma?

42.2. Tlonuwlii 3apsn sapa atoMa paped 2,08 - 10718 Kir. Yto 370 32
37eMEHT?
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42.3. TTonb3ysich Teopueit bopa, onpeaeanTe Uit aToMa BOAOPO/a pa-
OUYC TiepBOA OpOWMTHI BMEKTPOHA U €r0 CKOPOCTb Ha HEIA.

42.4. OnpeaenuTte HaNpsiKEHHOCTb U TOTEHLIMAI T10J151 s1Apa aTOMa BO~
IopoJa Ha nepBOM OOpOBCKOH oOpOuTe.

42.5. BHIYMCINTE CIITY TIPUTSDKEHUST MEXKAY DTICKTPOHOM U SIAPOM aTO-
Ma BOIOPONA B OCHOBHOM COCTOSSHHMHU. Bo CKONbKO pa3 3Ta cuia Gonblie
CHJIBI BCCMUPHOTO TAFOTEHUS MEXIY SJIEKTPOHOM U [POTOHOM Ha TAKOM
XK€ paccTossHUK?

42.6. OnpeneanTe MOTEHUNANTLHYIO, KnHeanCCKylo 1 TIOJTHYI0 3HEP-
TUIO 3JIEKTPOHA, HAXOASILIETOCs HA IEPBOiA OPOUTE B aTOME BOAOPO/IA.

42.7. OnpeneauTte MOTCHUMAN MOHU3AUMM aTOMa BOXOPOAA.

42.8. OnpenenuTe NepBbii MOTCHLUMAN BO30YXACHHUSA aTOMa BOIO-
poza.

42.9. ®oton ¢ sHeprueit £ = 15,5 3B BHIGUI 3IEKTPOH U3 HEBO3OYXK-
AEHHOro aToMa Bogopoaa. Kakyio ckopoctb OyaeT MMETh 31eKTPOH By
OT siapa aroma?

42.10. Kakue ciextpajibHble JUHWH ITOSIBSATCS IPH BO3OYXKIEHUH aTO-
MapHOTO BOAOpOJA 3/IEKTPOHAMU C 3Heprueir £ = 14 3B?

42.11. Kakue crieKTpaibHbIe AMHUM TOSIBATCS IIPU BO3OYXAEHUH aTO-
MapHOTO BOAOpOJA 3NCKTpOHAMH ¢ 3Heprueit £ =12,5 3B?

42.12. Onipeaennte MUHUMATBHYIO JJTMHY BOJHBI B YIbTpadHOJIETO-
BOW cepuu BOAOpOAA.

42.13. BoiuuciauTte 3Hepruio GoToOHA, COOTBETCTBYIOLLETO TIEPBO JIN-
HUM B BUAMMOI CepUM BOAOPOIA.

42.14. Haiinute rpaHuibl ©HGbpPaKpacHO#W CepUHM BOAOPOIA.

§ 43. Crpoenne sampa

43.1. Kakos cocTas siaep aTOMOB GepUJLTUS, YIJIEPOIa, HaTpHd, OJIOBA,
¢epmusa?

43.2. KakoB coctaB M30TOHOB Kuciopoxa 'S0, '30?

43.3. YeM oTIMYAIOTCS TIO COCTaBy siipa nerxoro M30TONa Tejinsg U
CBEpXTSIXea0ro Bogopona?

43.4. Onpenenute HEPIUIO CBA3M sApa reiaust 3He.

43.5. BeluucnuTe 3HEPruio CBI3M siApa allOMUHUA 27Al

43.6. Boluucnute 3HEPruIo, HEOOXOAMMYIO JUISL pa3ieneH st siapa Jii-
1A 3Li Ha HEHTPOHBI ¥ TPOTOHBL

43.7. Haymme YAEJILHYIO S3HEPTUIO CBS3U HYKJIOHOB B sLAPaX AeHTEPMst
iH, xucnopona '$O u nononus °Po.

43.8. Hailaute 3Hepruio CBSA3M o-4acTHLbl B siape Gopa 'B.
43.9. Haiimure sHepruio CBsi3M HeHWTpoHa B siape reaust jHe.



43.10. Ornpeaenute HAUMEHbBUIYIO SHEPTHIO, HEOOXOAMMYIO A pas-
neneHust siapa yrrepona '2C Ha TPM OIMHAKOBBIE YACTHULIBL.

43.11. Hanuure AAepHYIO pPeaxiiyio, NPOUCXOAsILYI0 Ipyu 6ombap-
JIMPOBKE OepHUJLINs 3Be o-4acTUIIaMU ¥ CONpPOBOXAAIOLIYIOCS BHIOUBAH -
€M HEWTPOHOB.

43.12. Hanuiuure siAepHYIO [ *aKLUUIO, TPOUCXOALLYIO ITpH 6oMbap-
AMPOBKe JUTHS 3Li MpOTOHAMM M CONMPOBOXAAIOILIYIOCS BBIOWBAHHMEM
HECHTPOHOB.

43.13. Hanuuiure HepocraiouMe 0003HaYeHUsT B CAEAYIOLIUX peak-
USIX:

MK+..—> 3Cat{H; SMn+ip > JFe+ .

.+4He - B+ im H+y —» ... +in

43.14. BoiaensieTcst WM NMOTJIONIAETCA SHEPTUS MPU CIEAYIOIIUX 1 Aep-
HBIX peakiusX:

1) 3Li+3H — §Be + {n;

2) §Li+ !H — 4He + 3He;

3) ILi+4He — "B + in;

4) YN +4He — 70 + \H.

43.15. Kaxas sHeprus BbLIEISA€TCS PU AAepHO# peakuuu 5Li + 1H —
— %He + 4He?

43.16. Kakass sHeprusi BbIAENAETCS TIPU TEPMOSIIEPHON peaklnu
iH +3H — %He + {n?



ITPUJIIOKEHUA

1. O npHOMDKEHHBIX BHIYMCICHHAX

B ¢usnke, a TakKe TeXHUKE UMEIOT AEJIO ¢ (PU3NIECKUMMU BEJIMUMHA-
MU, YUCAOBBIC 3HAYEHUS] KOTOPHIX MOJYYAIOT B PE3YJIbTaTe M3MEPEHMIA,
3aBUCALINX OT TOYHOCTU PUOOPOB M BHEIHUX ycaoBuii. Takum oBpasom,
3HaueHUs HU3UYECKUX BEIUUMH, C KOTOPBIMU NPUXOIUTCS UMETDH AEI0
IIPY pelIeHUU HU3MYECKHX 3aay, SIBISIOTCS GOJIbIiel YacThio MpuoIIu-
>KEHHBIMH.

TOYHOCTB pe3ynbTaToB, OMYYEHHBIX MPU PEIIEHUH 3a]a4, ONpeleisi-
€TCSl TOYHOCTBIO MCXOAHBIX IaHHBIX. [LJ1s1 TOro 4To6HI IPaMOTHO MOJIYYAaTh
pe3ynbTaTel, HEOOXOAMMO 3HATh CJAEOYIOLIME FNpPaBUIIA.

1. O TOYHOCTU 3HayeHMs! BEIUYMHBI (YUCIIA) CYASIT MO KOJMYECTBY
3Hayaux undp. Hynu SBASIOTCS 3HAYAIMMU, €CJTU CTOSAT B CEPEIUHE U
KOHIIe yKcaa (Hanpumep, B uucie ,01020 nepBbie aBa HyJIs — He3Haya-
1ye, a TPETUM U YeTBepThlif — 3Havauue). Ecau noaydeHo yucio 9800 ¢
TOYHOCTBIO 10 JIBYX 3HaYalluX 1P, TO ero 3anuchBaioT B B1ae 9,8 - 102
Korna umeior aeno ¢ ¢puanuecKHMHU pa3sMepHBIMU BEMUYMHAMHU, CTENCH -
HYIO 3aITUCh YU CJIA MOXHO 3AMEHHUTh, UCTIONB3YS AECATUYHBIE IPUCTABKHU.

2. Ecny npubivXeHHOE 3HAYEHWE BENWYHMHBI CONEPXKUT JIUILIHME
LU (pBL, NPEBBILIAIOLIME TOYHOCTh PE3YJILTATA, TO Er0 OKPYIJISIOT, COXpa-
HsIst TOJIBKO BEPHbBIE 3HavYalIue U6 U TTONB3YSICh CEAYIOILMMHU TPABHU-
JJAMU OKPYIJIEHMSI:

a) ecli nepBasi MocJie OCTaBJIsIEMOii 3Havaulei nudpe 6obLue 5, TO ee
YBEJIMYUBAIOT HA eIMHULY (HarnpuMep, OKPYTIJISisl YUCIo 2,26 10 IBYX 3Ha-
Yaumx uucp, cremyer samucars 2,3);

©) ec/u nepsas Nocie OCTaB/sieMoi 3Havallei Ludpbl MEHbILE 5, TO
€€ OCTaBIsAI0T Oe3 U3MEHEHUH (HanpuMep, OKPYIJIsist yncio 25,64 1o Tpex
uudp, ciaeayer 3anucath 25,6);

B) €C/IM OTOpachiBaeMasi YacTb YUC/Ia paBHA 5, TO OKPYIJISIIOT 3Haya-
Wyio uudpy B MOJL3Y YETHOTO Yyucna (Hanpumep, 32,65 okpyrisior go
32,6, a uucino 32,75 — po 32,8).

3. IpoBofsi pa3iHyHble MATEMAaTHYECKKE AEHCTBHSI C IPUBTHXEHHDI-
MU 4YHCAaMH, PYKOBOICTBYIOTCS CHEAYIOLIMMH TIPaBUIAMM:
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a) NPOMEXYTOUHbIE PACYETHI MPOBOIAT C 3arlacoM B OAHY 3HAYaLILYiO
undpy; ,

6) pe3ynbTaT OKPYIJIAIOT 1O TAKOrOo KOMMYECTBA 3HAYalMX Ludp,
CKOJILKO MX MMEET YHUCIIO C HAUMEHBUIUM UX KonudecTBoM. Ecnu neppas
3Havaiuas uudpa | Wiy nocneaHssi 5, To MOXHO OCTABIATH Ha OIHY 3Ha-
yauyio uudpy 6onbuie. HanmpuMep, nycTh M3BeCTHHI 3HAUEHUS MAfCHUS
HanpsikeHUst Ha pesucrope U =4,65 B v cunia toka uepes Hero [ = 1,2 A.
OnpenenuM cONpOTHBIEHHE pe3uctopa: R = U/1=3,9 Owm.

[Tpu pacyeTax NecsaTUYHBbIE KPATHBIE U JOJbHbIE eIMHULBI PEKOMEH-
JIyeTCsl TOACTaBAATb TOJIbKO B KOHEUHBI Pe3y/IbTAT, a B IPOLIECCE BLIYHC-
JieHUs BCe BEJIMYMHBI Bbipaxath B eanHuuax CH, 3aMeHss1 mpucTaBKu
creneHsaMu urcaa 10. Kpome aecITHYHBIX M TONBHBIX €MHMLL JONYUIEHbI
K UCTIONBb30BAHUIO KPATHbBIE U JA0JIbHbIE €AMHILbI, HE SBISIOILIMECS JeCs -
TUYHBIMH,

2. Muoxurejan u NPUCTABKH A 06[)33083“"5{ JECATHUHBIX
KPATHBIX M JOJIBHBIX €NHHHIL H UX HAUMEHOBAHHUA

Mmuoxu- | INpucras- O6o3HaueHue Hpu- Muoxu- | Ipucras- OGo3HaueHHEe NpU-

T€Jb Ka CTaBKH TCNHb Ka CTaBKH
MEXIOYHA- | pycckoe MEXAyHa- | pycckoe
pomnHoe poaHoe

10" 3Kca E iC) 107 el d I

10" neta P n 107 CaHTH c

10" Tepa T T 107 MUJUIH m M

10° rura G r 107 MHKPO n MK

10° Mera M M 107° HaHO n H

10° K0 k K 107 MHUKO p n

10° reKTo h r 107" emro f )

10' nexa da na 107" aTTo a a

3. Hekoropble BHeCHCTEMHbIE €IHWHHIBI

1 ron=3,11-10" ¢

I atm =760 MM pr. cr. = 101,3 kIla

I MM pr. ct. = 133,3 [la

I A=10"10y

1 3B=1,6-107Y Ix

1 a. e. M.=1,66-107%7 kr = 931,4 M»3B
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4. Tabnuua 3HaYeHHil CHHYCOB M TAHICHCOB

Yron, sin tg Yron, sin tg VYron, sin tg
rpan rpan rpan

1 0,0175 | 0,0175 31 0,5150 | 0,6009 61 0,8746 { 1,8040
2 0,0349 | 0,0349 32 0,5299 | 0.6249 62 0,8829 | 1,8807
3 0,0523 | 0,0524 33 0,5446 | 0,6494 63 0,8910 | 1,9626
4 0,0698 | 0,0699 34 0,5592 | 0,6745 64 0,8988 | 2,0503
5 0,0872 | 0,0875 35 0,5736 { 0,7002 65 0,9063 | 2,145
6 0,1045 | 0,1051 36 0,5878 | 0,7265 66 0,9135 | 2,2460
7 0,1219 | 0,1228 37 0,6018 | 0,7536 67 0,9205 | 2,3559
8 0,1392 | 0,1405 38 0,6157 | 0,7813 68 0,9272 | 2,4751
9 0,1564 | 0,1584 39 0,6293 | 0,8098 69 0,9336 | 2,6051
10 0,1736 | 0,1763 40 0,6428 | 0,8391 70 0,9397 | 2,7475
11 0,1908 | 0,1944 41 0,6561 | 0,8693 71 0,9455 | 2,9042
12 0,2079 | 0,2126 42 0,6691 | 0,9004 72 0,9511 | 3,0777
13 0,2250 | 0,2309 43 0,6820 | 0,9325 73 0,9563 | 3,2709
14 0,2419 | 0,2493 44 0,6947 | 0,9657 74 09613 | 3,4874
15 0,2588 | 0,2679 45 0,7071 | 1,0000 75 0.9659 | 3,7321
16 0,2756 | 0,2867 46 0,7193 | 1,0355 76 0,9703 | 4,0108
17 0,2924 | 0,3057 47 0,7314 | 1,0724 77 0,9744 | 4,3315
18 0,3090 | 0,3249 48 0,7431 | 1,1106 78 0,9781 | 4,7046
19 0,3256 | 0,3443 49 0,7547 | 1,1504 79 0,9816 | 5,1446
20 0,3420 | 0,3640 50 0,7660 | 1,1918 80 0,9848 | 5,6713
21 0,3584 | 0,3839 51 0.7771 | 1,2349 81 0,9877 | 6,3138
22 0,3746 | 0,4040 52 0,7880 | 1,2799 82 0,9903 | 7,1154
23 0,3907 | 0,4245 53 0,7986 | 1,3270 83 0,9925 | 8,1443
24 0,4067 | 0,4452 54 0,8090 | 1,3764 84 0,9945 | 9,5144
25 0,4226 | 0,4663 55 0,8192 | 1,4281 85 0,9962 | 11,4301
26 0,4384 | 0,4877 56 0,8290 | 1,4826 86 0,9976 | 14,3007
27 0,4540 | 0,5095 57 0,8387 | 1,5399 87 0,9986 | 19,0811
28 0,4695 | 0,5317 58 0,8480 | 1,6003 88 0,9994 | 28,6363
29 0,4848 | 0,5543 59 0,8572 | 1,6643 89 0,9998 | 57,2900
30 0,5000 | 0,5774 60 0,8660 | 1,7321 90 1,0000 o
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5. OcHOBHbIE TPHroOHOMeTpHYeCKHE (hOPMYJIbI

sin’o+ cos’ =1

seclo—tgla=1

cosec’o— ctg’o=1

sino.c
cosa

oseco= |
seca=1

tgoctga=1

1

sin o= ————
1+ ctg’a

1

COS QL= — e
+/1+ g%

sin 2a=2 sina.cosa

cos 20= cos’a—sin’a

2tga
tg2o=
£<0=1 tg’
2
go—1
tg 2o=
clg oo 2ctga
Lo I-cosa
sin—=%
2 2
g_+ 1+ cosa
cos2~_‘{—2

sin(ax B)=sinocos P+ cosasin B

cos(axf)=cosocosf F sinasin

tgottgf
tg(ot f)= ——————
glocxp) IFtgotgf
ctgoctgBF1
ctglotf)=-———
g(o£p) ctgftctga
+8  a-
sinoa+sin[3=25inOc Bcos~—B
2 2
+ -
sinoc—sinB=2cosa Bsinm—E
2 2
o+ o—
cos o+ cos B =2 cos Bcos——E
2 2
_atp . a-f
cos o— ¢os f =-2 sin——sin——
2 2
sin(atp)
tgattgf=——"-—-
gotigh cos o cos B
sin{oit )
tgat ctgf=t— =
ctgoct cigp sinosin B

2 sin asin f = cos(o.— B)— cos(c+ )

2 cos acos B = cos(oi— B)+ cos(a+ )

2 sinocos B=sin(o—B) + sin(o+ B)

6. ILioTHOCTL BelIECTBA

Teeproe ten0 |p- 10°, kr/m®| Kmaxocrs | p-10°, kr/m® | Tas (npn mopmans- | p, kr/m’
HBIX YCIOBUAX)
Anma3s 3,5 AlLIETOH 0,79 Asor 1,25
AIMOMUHHIT 2,7 bensun 0,80 Bonopon 0,09
Hepeso 0,60 Bona 1,00 Boznyx 1,29
Keneso 7,8 InuuepuH 1,26 Kucnopon 1,43
3onoro 19,3 Macno 0,90 VIneKucbiiras 1,98
Jlen 0,9 Kepocuy 0,80
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Oxonuanue mabauyt

Teepaoe Teno [p- 10°, xrjn’ | Kuakoers | p. 10°, xryM’ | Ta3 (npu mopmams- | p, kr/m’
HBIX YCTIOBMSX)
Mennb 8,9 Pryrh 13,6
Huxens 8,9
Onoso 7.4
ITpobka 0,25
CsrHel 11,3
Cepebpo 10,5
Cranp 7,8
Crexno 2,5
uHk 7,0
UyryH 7,8

7. KoadduupeHT TEmWI0BOr0 paciiMpeHus BellecTBa

Teepnoe Teno Koadbbuuuenr nuxeii- XKunxocrs Koadduumenr o6neMm-
HOI0 paciiupeHus HOrO pacClIUpCHUSN
o-107°, K g-107% K3

ATIOMUHMIA 2,4 Imuuepun 0.5
XKeneso 1,2 Kepocun 1,0

Ksapu 0,04 PryTb 0,18

Menb 1,7 Cnupt 1,1

Cranp 1,1

Crexio 0,9

117131°¢ 29

8. Moayas ynpyrocru

Marepuan

ATIOMHHMHI

200
130

210
60

191




9. JlaBjeHHe HACBIMIEHHBIX NMapoB BOAbI

Temneparypa, Jasnenue, Temneparypa, HannreHue, Temneparypa, Jagsneuue,
°C xIMa °C klla °C kIa
1 0,653 1t 1,31 21 2,49
2 0,706 12 1,39 22 2,64
3 0,759 13 1,49 23 2,81
4 0,813 14 1,59 24 2,98
5 0,880 15 1,71 25 3,17
6 0,933 16 1,81 26 3,36
7 0,999 17 1,93 27 3,56
8 1,07 18 2,07 28 3,78
9 1.15 19 2,19 29 3,99
10 1,23 20 2,33 30 4,24
10. YaeabHasi TeNI0EMKOCTb BeLlecTBa
Bewecto ¢ 10°, Jx/(xr - K) Beuectso ¢+ 10°, Ix/(xr - K)
ATIOMMHHI 0,90 Csunen 0,13
Bona 4,19 Cepebpo 0,23
Keneso 0,46 Cepuas KucC10Ta 1,59
Kepocun 2.14 Cnupt 2,43
Jlen 2,1 Cranb 0,46
Mens 0,38 Crekno 0,83

11. YaeabHas TemjoTra M TeMMEpaTypa ILIABJICHHS BelIECTBA

Bewectso A+ 10°, JIx/xr 1, °C
Jlen 333 0
Menb 175 1083
CBuHEl 25 327

12. YaeanHas TEILI0Ta NApooGPA30BaHUA H TEMIEPATYPA KUNeHUs! BeleCTBa

BeutecrBo re 10". Jx/kr t, °C (1pu HOPMaIbHOM JAABJIEHUN)
A30T 0,20 ~196
Bona 2.3 100
PryTb 0,28 357
Crupt 0,85 78
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13. YieibHas TenmjaoTra CropaHusi BeulecTBA

BewecTso g- 108, Ox/xr Bewecrso g-10°, Ax/xr
BeH3uH 46 Topox 38
Fas 46 Crpr 29
Hedrs 46 Ju3sencHoe TOMIMBO 46

14. JAn2/1eKTpHYECKasA NMPOHANAEMOCTh BELIECTBA
Bemectso € Beutecrso €
Bona 81 MNapadun 2,0
Bock 3,0 Inekcurnac 3,5
T'erunaxc 5,0 Cmona 7,0
Kpapu 4,5 Crexno 7,0
Kepocuu 2,0 dapdpop 6,0
Macno 2,0 DOOHUT 3,0
15. YnenbHoe cONpoTHBIEHHE BELIECTB2
Bewectso YnensHoe CONPOTUBAEHHE Temnepatypubiit Koapduim-
p- 10_8, Om-M enr a- 107°, K™
Bonsdpam 53 4.6
Keneso 8.7 6,2
KoHcTtanTan 50 0,01
Menb 1,7 43
Huxpom 110 0,4
CBHHey 21 4,2
Cranp 15 6,0
Yrons 400 0,8
16. Tloka3zarenu npeaoMieHus
Bewecrso n BeutectBo n

Anmas 2,42 Crnupr 1,36
Bona 1,33 Creknio 1,5
Ksapu 1,54 ®aunTraac 1.8
Macno 1,52

I3-]43|
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17. Pabota BBIXOZAa 3JEKTPOHA U3 METALIOB

Merann A, 3B Metann A, 3B
Bonbdpam 4,50 Harpuii 2,27
Kanuit 2,15 ITnatuHa 5,29
Jvtuit 2,39 Le3unit 1,89
Meab 4,47 Uuuk 3,74

18. Macca HeKOTOpHIX HYKAMAOB*
Usoron Macca HefiTpansHoOro H3soron Macca HeHTpanbHOro
aToMa, a. €. M. aToOMa, a. €. M.
‘H Bonopoa 1,00783 *Be Bepwunnii 8,00531
’H [leirtepuit 2,01410 "B Bop 10,01294
*H Tpuruit 3,01605 2C Ymepon 12,00000
SH Tenuit 3,01602 “N Asor 14,00307
‘H Temit 4,00260 0 Kucnopon 15,99491
SLi Jluuit 6,01513 70 Kucnopon 16,99913
WL Jumit 7,01601 ZAl AmtomuHHit 26,98146
20Po Tononuit 209,98297

*JInis HAXOXAEHUS MACCH sapa HeoOXOAMMO BBIYECTb CYMMAapHYIO MacCy 3JIEKTPOHOB.

19. ActpoHoMHYeCKHe BEJIMYMHBI

Kocmuyeckoe | CpeaHunit panu- Macca, kr Cpennsia mwiotHocts | Flepuoa obpauwenus
TENn0 yc, M o 10°, xr/m’ BOKDYF OCH, CYT
ConHue 6,95 - 10° 1,97 - 16* 1,41 25,4
3emns 6,37 10° 5,96 - 10% 5,52 1,00
Jlyna 1,74 - 10° 7,30 - 107 3,30 27,3

TMnanerst ConHeyHoO#

CpeaMee pacCTosiHue OT

Tlepuon ofpalieHHsT BOKpYyr

CHCTEMBI Connua s - 10% km Connua, ner
Mepkypuii 57,87 0,241
Beuepa 108,14 0,615
3emns 149,50 1,000
Mapc 227,79 1,881
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Oxonuarnue mabauyp

Tnanernt ComHevHoi

CpenHee paccTOSTHUE OT

MMepuon obGpaweHus BOKpYrT

CHCTEMbI Connua s - 10%, km ConHua, ner
Onurep 777.8 11,862
CatypH 1426,1 29,458
Ypau 2867,7 84,013
HenTyu 4494 164,79
TnyroH 5890 248,43

20. OcHoBHble (H3UYECKHE NOCTOSHHBIE

Dusuueckas NocToAHHAS O6o3HaueHKe UYucnosoe 3HaueHue
CkopocTb cBeTa B Bakyyme c 2,998 - 10° M/c
I'paBUTALMOHHASA NOCTOSHHAS G 6,67 107" H - m¥/xr?
TlocTosinHas ABoraipo N, 6,02 - 10® monp™
MonspHas (yHuBepcanbHas) rasopas R 8,31 x/(K - Monb)

NOCTOSTHHAs
ITocrosunas Bonbumana k 1,38 - 1072 JIx/K
IMocroaunas Papanes F 9,65 - 10* Kn/mons
DieMeHTapHBIH 3apsiz e 1,6- 107 Kn
Macca anekTpoHa m, 9,11-107 «kr
Macca npoToHa m, 1,672 1077 «r
Macca HeitTpona m, 1,675 - 1077 kr
YIensHbi#A 3apan 3eKTpoHa e/m, 1,76 - 10" Kn/kr
ATOMHas eQMHHUA MacChl (l/lz Macchbl lae m 1,66 - 1077 kr

aToMa HyKJIuzaa lzC)
DrexTpUYECcKasi NOCTOSHHASA & 8,85 1077 d/m
Maruuthas nocrosHHas Ko 1,26 - 10™ Tu/m
Mocroannan TlnaHka h 6,62 107 Ix - ¢

h=h/2n 1,054 107 Ox - ¢

13*
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21. INepuonnyeckas cHcTeMa
I 1I m v v
Tiepnonst a 6 a 6 a 6 a 6 a 6
1 H
3Li 4 Be 5B 6 C 7N
2 6,94 9,01218 10,81 12,011 14,0067
ARTHIE Gepruanuii Gop yraepoa azor
11 Na 12 Mg 13 Al 14 Si 15 P
3 2298977 24,305 26,98154 28,085 30,97376
HaTpHit MarHui anmoMuHui KpeMHHiE docdop
19 K 20 Ca 21 Sc 2 Ti 23V
39,098 40,08 44,9559 47,90 50,9415
4 Kasui KaTb LM CcKaHHi THTaH RaHamHH
29 Cu 30 Zn | 31 Ga 32 Ge 33 As
63,54 65,38 69,72 72,5 74,9216
MENL 1HHK TanMit repManuit MBITIBIK
37 Rb 38 Sr 39Y 40 Zr 41 Nb
85,467 87,62 88,9059 91,22 92,9064
pyOumsit CTpPOHLRI HTTpHH HpROHIIE HHOOHiH
5
47 Ag 48 Cd § 49 In 50 Sn 5t Sb
107,868 112,41 114,82 118,6 121,7
cepebpo KagMui nymi onoBo cypsMa
55 Cs 56 Ba 57 La* 72 Hf 73 Ta
132,9054 137,33 138,905 178,4 180,947
He3uit Gapuit NaHTaR radAnit TaHTAN
6 -
79 Au 80 Hg | 81 Tl 82 Pb 83 Bi
196,9665 200,5 204,3 207,2 208,9804
3010TO pryts | rtanmmit cBHHEW BUCMYT
87 Fr 88 Ra 89 As** 104 (Ku) 105 (Ns)
7 (223] [226) [2271 [261] 261}
dpanumii panuii AKTHHMI Kyp4aToBHit (urnncGopuit)
* IAHTAHOMJIBI
58 Ce 59 Pr 60 Nd |61 Pm |62Sm |63 Eu 64 Gd
140,12 140,9077 144,2 (145) 1504 151,96 1572
uepwui npa3conHM HEOITHM nipomeThit prit pOTHH T
** AKTUHOHWbI
90 Th 91 Pa 92U 93 Np {94 Pu 95 Am |9 Cm
232,0381 [231] 238,02 [237] [244] [243] [247]
TOpHi nporaktinsii | ypax HenTyRHi ARYTOHMHA AMEPHLUIE KopHid
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anementos J.M. Menneaeesa

VI VII VI
a 6 a 6 a
1 H 2 He
1,0079 4,00260
BOZOPOA renuit
80 9F 10 Ne
15,999 18,99840 20,17
KHCIIOpoa ¢rop HEOR
16 S 17 C1 18 Ar
32,06 35,453 39,94
cepa xnop apron
24 Cr 25 Mn 26 Fe 27 Co 28 Ni
51,996 54,9380 55,84 58,9332 58,70
Xpom Maprauer KEneso xobankr HUKeh
34 Se 35 Br 36 Kr
78,9 79,904 83,80
cexeH Gpom KPHITTOH
42 Mo 43 Tc 44 Ru 45 Rh 46 Pd
95,94 £ 101,07 102,9055 106,4
MonubacH TCXIICHM pyrcuui pozuit namnanui
52 Te 531 54 Xe
1276 126,9045 131,30
TCTYp Hox KCCHOH
74 W 75 Re 76 Os 7 Ir 78 Pt
183,85 186,207 190,2 1922 195,07
BoNbgpam penuit ocMuii upuanii IIATHHA
84 Po 85 At 86 Rn
[209] [210] [222)
nonoHui acTar panou
106 E-W
[263]
65 Tb 66 Dy |67 Ho |68 Er 69Tm |70Yb {71Lu
158,9254 162,5 164,9304 167,2 168,9342 173,04 174,97
Tepouii AMCTIpO3Hi rdnsMui pOui Tynuii HUTTEpOHi noreunit
97 Bk 98 Cf 99 Es 100 Fm | 101 Md | 102 (No) ( 103 (Lr)
[247 [251) [254) 1257 {258] {259] [260]
Geprnmit Kanuopuuit | sHumTelinui | depmuii (nobeuit) (noypercuit)
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22. O6o3navenus M Ha3paHud eIuHHL GU3HYECKUX BeJIHYMH

A — amnep K — kenbBuH Ila — mackanb
A — anrctpem KIL — KaHzena pan — panuaH
a.e.M. — aTOMHasl eIMHH LA MACChI Kn — kynon ¢ — ceKyHaa
B — BosBT J1 — JIUTP ¢p — CTepanuaH
B6 — Bebep JIK — JIIOKC Tn — Tecna
Bt — Barr JIM — JIIOMEH ® — dapan
['n — renpu M — METp ¥ — yac
I — rpamMm MMH — MMHYTa 3B — 3MEeKTPOH-BOALT
I'u — repu OM — oM
JIx — axoynb H — HBbIOTOH
IOTp — OUOTITPUS
AndaBut NaTHHCKMI AndaBur rpeveckuit
IponucHele CrpoyHbie Haspanue IIponucHsie CrpouHbie Hasganue
A a a A o atbha
B b 6e B B 6eTa
C ¢ e r y ramma
D d ae A S ZeJibTa
E e e E € 3MCWIOH
F f 30 Z C nseTa
G g re H n 3712
H h ra ® 8 TeTA
I i )] I 1 uoTa
J J #or K ® Karna
K k Ka A A nambaa
L / 51b M W MH
M m 3M N v HHU
N n 3H = E KCH
0 0 0 0 0 OMHKPOM
P P ne I T nu
0 q Ky P P po
R r 3p p> o CUrMa
S s 3¢ T T Tay
T t Y v MIICUIOH
U u y (i) Q ¢bu
v v BE X X X
X x UKC b d Wy TicH
Y y UICUIIOH Q ® omera
A z 3eT1a




OTBETBI

Beenenne

l.e=a+b; |e=9,0.

2.1) 5a; 2) a; 3) —a.

4. Yron o mexay sexropamu paseH: 1) 180°% 2) 0% 3) 120°

5.lc|=4,4; p=23°

6.lc|=8,7; B =37

7.le|=8,7; B=217°

8. |d] = 6,0.

9.=7,1; a=45

10. r,=52; r,=3,0.

11. |b| = 4,0; B = 60°.

12. [e)| = 1,7; B, = 240°% [¢)| = 3,5; B, = 300°.

13. [M,M,| = 5,0.

14. ¢} = 10; o= 53°.

15. ¢ = 5,8; le) = 7,1.

17. e =2,6; |d| = 1,7.

18. c=ab, + ab,= 15.

19. ¢, = —4,0; ¢, = 20.

20. |c|(cr) =la| - [b| - sin o

21. [e,} =lc) = 1,7; HanparneHb! MEPNEHAMKY/IAPHO TUIOCKOCTH YEPTEXa B
TIPOTHBOTIONOXHBIE CTOPOHBI.

22. [e)| = 5,0; e} = 6,0.

26.x=2,0 cMm.

27.1ej=6,0; x=4,0 cM oT Gonbluero BeKTOpa.

IF'nasa I

1.1. 1) TIpaMas; 2) oKpYXHOCTS.

1.2. 1) Ha; 2) Her.

1.3.1) C=0; 2) B>0, C=0; 3) B0, C=0.

1.4. Touka ABHXKETCA PABHOMEPHO €O CKOPOCTHIO ¥ =5 M/C BIOJIb MOAOXM-
TeJILHOTO HanpaeieHus ocd X. HayanbHas koopauHarta x, =3 M.

L.5. x =4 — 2¢. Touka ABUXETCA PaBHOMEPHO CO CKOPOCTBIO v = 2 M/C Tpo-
™MB och x. HavanbHas xoopauHara x, =4 M (puc. 272).
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v, M/c

v, M/c

200

Puc. 272

1.19.
1.20. o,

1.21.

1.22. v

1.23.
1.24.
1.25.

1.26.
1.27.
1.28.
1.29.
1.30.

1.6. Touka 2 nBuxeTcs ¢ G6ofbliel CKOpocThio. Touku
BCTPETHIIMCD Yepe3 4 ¢ nocne Hayana Apvxenusi. Koopanna-
i Ta BCTPEYM X =3 M; 5, =3 M; §5,=6 M.

: L7.x, =4+ 0,5 x, = 3(t — 1), rae 1= 2 c. Touku aBU-
: XYTCSI PABHOMEPHO B IMOJIOXHTEILHOM HAMPABIEHUH OCHU X
; 13 Hayaia KoopaAMHAT. Touka 2Havyana ABUraThCs MO3XKe, HO
' c GoJbilieH CKOPOCTBIO U B MOMEHT ¢ = 4 ¢ OrHana Touky 1.
! =24¢c =56 c.

! 1.8.x=6 M, t=3 c.

! 1.9. x = xy—v,co80 -1, y=y,~v,sina

' y=ytx,tga-xtgo.

2 1.10. y=(0,2 +4x), M.

e 11l.s,=2 M; 5,=4 M; =4 M.

L12 ——S——-s'——so /
N . v’_t—(tl-{-tz) = CM/C.

1.13. t=6,0 ¢; s =6,0 m.
1.14. v =0; vl =15 m/c.
1.15. v, =50 cm/c; v, =3,0 M/c; s=55 M;

O 21 tc v, =~T,1 cMm/c.
] 1.16. v =2v v, / (v, +v,) =48 kM/u.

117. v=(v,+v,) /2 =50 km/u.
1.18. v, =(n+Dv,, /2 =60 kM/4;
v,=(n+lv,, /2n=30 km/u.

u=vJl-n=60 cm/c.

,» =25 M/c, B = 83° K 3aaHHOMY HarpasIeHNIO. v, =

;s 2(v—+2)_56 KM/4.

t=1/(v+vy))=10 9; s=v//(v,+v,) =70 km; s, =/=120 KM.
t=1/(v,-v,) =18 Mun; 5, =v //(v,-v,)=45xM; 5, =00/ (v,-v) =15 xm.
t={+vr,+v;1,)/(v,+v,)=10 9 30 mun;

M+, -t )y,

= =60 kM, 5, =/-5, =60 xm.

v+,

Ha paccrosuuu s=(,+v 1)/ (t,+1,)=8,8 KM oT nyHkTa 4.
t=1/(v, +vy)=30 c.

Vo =0, (8, =1) / 1, =15 KM/4.

r=tt, / (t,+1)=45 c.

t=21t, / (,-1)=12 u; u =Ht,~1) /261,=50 xm/4;



v, =1t +5) /21t =15 xM/u.
1.31. d=wvtsina =35 wm.
1.32.v=v,L /=800 m/c.

1.33.s=vl/Jv;-v} =12 m.

1.34. v = /vl +v? =50 km/u.

1.35. v=uctga =17 m/c.

u
1.36. B=l80°-arctg;=135° C HamnpaBjleHUEM OBMXEHUS TOe3Mia.

1.37. u= 5,0 m/c; ayer ¢ 3anana.

1.38. v= /o2 +u’~20,ucos45° =30 KM/4; Ha 10rO-BOCTOK.

1.39.r=25/\Jv; -u’ =51 mun.

1.40. u = 30 xm/u; ayer ¢ ceBepo-3amasa.

141, v=u’+( / t)* =51 m/c; P =arctg(ut /=39,

1.42, v = 1y/2.

1.43. u = yy/sin 0.

1.44. u= v/cos o= 3,2 Mm/c.

1.45. vy =v,tg .

2.1. 1) v¥ a HanipaBJIeHBI BAOJb OMHOM NIPAMOii; 2) HAMNpaBJICHUS V Y 2 HE COB-
Majalor.

2.2.1) a=10; 2) a=0, ecv TpaekTOPUS TIpSIMASL; a = a,, €CIIA TPAaeKTOpUs
KPHBas, e d, — HOPMATBHOE YCKOPEHME TOUKH.

2.3. Touka ABUXETCS PABHOYCKOPEHHO C YCKOPeHHEM g = 4 M/c2 BIIOJIB ITOJIO-
XHUTENbHOTO HanpaBiecHUa ocH x. HayanbHas koopauHata x, = —2 M.

2.8. v, =, 1,=0 (puc. 273).

2.9. Puc. 274.

2.10. Puc. 275.
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2.12. Tlepsoe, BTOpOE, YETBEPTOE, CElbMOE.
2.13. Touka nepeceyeHnst Ha puc. 26 yKa3pBaeT KOOPAMHATY M BPEMs MeCTa
BCTpeuu. Touka riepeceueHust Ha pic. 27 ONpesesnsieT 3HaUeHIe CKOPOCTH U BPEMst

€€ NOCTHXEHHMS OOGOMMM TeNaMM.
2.14. 1) v, =50 cm/c; 2) v, =—90 cm/c.

2.15. v, =3-4¢; x,=-1M; B MOMEHTBI BpeMEHU L=05cun=lc
2

2.16. x =x,~52 =-16 m.

2.17.a=24/ sina=40 m/c}; v=24r/sin=20 m/c; y=Ar =25 u:
x=Af'ctg =43 m.

2.18. v, ==2,0 M/c; s=10 M.

2.19. v=w/2TS=6,0 M/C; vg, =4Jas /2 =30 m/c.
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211 3t

7!
0 ¢ t B ¢

0 ¢ 24 3t

Puc. 273 Puc. 274 Puc. 275
2.21.a =—1,0 M/c%; v, =(v,+v,) /2=T75 m/c.
2.22.1=5/v=40 ¢; a=2v"/ scosa=2,5 m/c’; Vep1 / Vega =COSQL=1/2.
2.23.t=(3+J6) =11 c.
2 a(t,-v,/a)’

2.24. 5, = v, —arl /2 =24 w; ss=%+—(—2~;ﬂ—/—)’

2.25.a=1,0 M/} 50=50 M; 5,0~ S =9,5 M.

2.26. a=2s/1(2t,-1)= 40m/c%; 85— Sy =5Q2t,—1) / 21, -1)=58m, 11 f; = 8¢;
=15¢t=1c

2.27. As=at’.

2.28. Her.

s T
2.29.r=—+7=40 c.
at 2

2.30. s=8v’2 / a(v, +v,)’ =44 KM.

2.31.v,=2v=2,5 m/cC.

2.32. s=vt~at* /2=255 M.

2.33.t=Qut+v1) / 2(v,~v)=7,0 MuH.
2v,8

mx = ) 5= v, +1)

=34 M

2.34.v =20 Mm/c.
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2.35.Ah=9,8 m.
2.36. h, =30 M; h,=90 M; h; =150 m.
2.37.v,, =Jgh /2 =99 wm/c.

2.38. h=3v; /8g=38 m.

2.39. v, =+gh /2(J2 -1) =011 km/c.

2

(f
2.40. h=(1-n)gt, +“"2—2

2 2
8 {2_11 PSR § /2’1
2.41.s—2h+2[t—2 g]-61 M; v”"_2t[t_2 2 =18 m/c.
2

=69 M, rie ,=1,0 c.

g T -
2.42. vcp=v(,—?=4,4 M/c; s=;—v0t+ 5 =41 M.
h 1 glh 1 :
243.t=—+-=70c¢; H="7|—+7| =0,24 xm.
gt 2 2{gr 2

2.44. h naxooutca w3 ypaHenus 2k /g+h/v=r, h = 0,15 km.

2.45.v,=+2gh+g* /4 =53 m/c; t=48gh+g%? /2g=054 c.
2
2.46.1:—:—’(1—,/1—}1/H)=1,2 .

2

247. h=—=14 M.
8g

2.48.t=1/v=050 c.
249. 0 =(v,+v,)r, =70M,,,= h+vT,—-grs / 2 =0,36 kM. Ykazanue. Bpems na-
JEHHs BTOPOTO OCKO/NKA MEHBLIE T,.

2.50. Ah=52£(21—1); AR =15 M; Ak =34 m.

2.51.1,=42h/g=70 c; t=(-v,++/vi+2gh)/g=65 c;
t,=(vy+vi+2gh)/g=15 c. C yckopeHuem g.
3.1. 1) Ha; 2) Her; 3) Her.
3.2. 1) OxpyxHocTb, 2) npsiMasd; 3) CIMpab.
B C
3.3. y=;x+?x2; v=yA2+(B+2C1)*;a=2C; B =arctg [A / (B+2CH)].
3.4. Puc. 276.
3.5.1) y=gx?/2v5;2) v=yJvi+g; ) a=arctg (gr / v,);4) P = arctg (v, / gt).

3.9, y=gx/20%; v,=s5yg/2H =98 m/c: v=,/%(s2+2112)=14 m/c.

3.10. v=49 m/c; o= 37° K ropu3oHTy.

VJ2gH
311, v=4v2+2gH =12 m/c; oc=arctg[ vg J=56°.

0
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& g
g fri—

t t
v, v,
vy p———

t t
x y

t t

Puc. 276

&

~
T S,

t

Puc. 277

3.12.0,=1/1=20M/c;v =/’ +g** / 1=36Mm/c;0=arctg [l +gt* /=61".

3.13.
3.14.

3.15.
3.16.
3.17.
3.18.
3.19.
3.20.
3.21.
3.22.

3.23.
3.24.

3.25.

3.26.

3.27.
3.28.
3.29.

3.30

t=y/g=20 c

h=H-vtg’0/2g=93 M.

AH =gs’(vi-v?) /20102 =19 om.
v, = Jgscosa/2tga =10 m/c.
I=(v-u)yy2H / g=0,77 xm.
n=2vlh/ gh*=3.
s=(v,+v2)m/g=0,4l KM.

Puc. 277.
y=xtga—-gc’/2vlcos’a.

t=v,/2g=05¢; x=vl/2g=49 m; y=v;/8g=12 m.
x=v23/g=T1 M; y=302/2g=61 m.
h=2v}/g=49 M; o =arctg2 =64°.

1) v=Jv§-2vosina-gt+g2t2; 2) t=2y,sino./ g

3) @ =arctg (tg a—gt / v, cosa); 4) P =arcctg (tg o—gt / v, cosar);
S) H =vlsin’a/2g; 6) s=vsin2a/g.

D, 3) g, =gsina, g, =gcosa, R=
H,/ H,=1g%; s,/5,= 1.

H=(g’+vl-v)?/8g1* =30 m.

2

Yy .
gcosa’

2)g.=0,g,=¢ R=

t=(v,sinaty,cosatg B)/g; =037 ¢c; L, =139 c.

vd cos’al
g

. v,=gr/sina =83 M/c, x =grictg =035 kM, y=g1>/2=0,18 xm.



3.31. H=g*/8=49m.

3.32. au=arctg § =83°.

3.33. H =g* /8 =20 m; s =(gt*/ 2) ctg arccos 0,5 = 45 m.
3.34.1) R =v;cos’at/g=9.8m;2) R, =12/ gcosa=T8M.
3.35. s=2Rtg 00=30 kM.

&t 2
.36. a, = tgo— = ;
3.36. a, gcosarctg( g 2 cosa) 6,2 m/c Puc. 278
a, =gsinarctg | tg o.— & =76m/c%:
' v, COSOL ’ ’
v, Sina
t=—=173 c.

3.37. h=v,sina-t-gr* /2=32 M; s=wv,cosqt-1=30 M.
s g
v= =
coso Y 2(h+stg o)

339, p=— £ =23 m/c.
cosa\2(h+stga-H)

3.40. x=2s-vlsin2a/g=19 m.
3.41. 1=2v,/gcosa=23 c; s=2vlsina/gcos’a=13 m.

342, v,=cosa - 3 w; ar= [SSPD) o,
42, v,=cosa 2sin(B—-a)cos b M/c; Ar= 2gcosp P c.

3.38. 16 xM/y.

2vitga )
3.43. Sz—_—gcosa =57 M; H=ysinatga/2g=7]1 m.
344, 2t Eh R M/c
T 2ucosa :

3.45. v, =02 +v%, 2022, cos(a, —at,).
3.46. r=H /2v,sina=15 ¢; x=(H /2)ctgo =26 M;
H gH
=2 (l_4v§sin1(x)—4’0 M:
3.47. I= v} +0} 1.

4.1. |rl<s
2

42. Puc. 278, a,= 1= a, =0.
A

4.3. 1) Her; 2) ner; 3) na.

44. DIl =2R; 2)s=nR; 3)v,=2v/7; 4) v, =v; S a=v’/R.
4.5. 1) B Touke C; 2) B Touke B

4.6. OKPYyXHOCTb.
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4.7. ¥ + y =4 — OKDY)KHOCTb C LECHTPOM B Hayajie KOOpPAUHAT.
4.8. a, =vAQ/At=13 CM/C

4.9. L =t /20T =3,5M, TAe ¢ — BpeMsi [TOJIHOTO 060pOTAa MUHYTHOM CTPENTKH.
4.10. v /v, =20.
4.11. a=4n’R/T?=34 CM/CZ; 0,/ ®,=+gT*/4n’R =17.

2nR 2 2 2 2
4.12. v=Tcose=2,3-10 M/C; a=4n°Rcosd/T*=1,7 cMm/c”.

4.13. 0 =2n/T =0,86 pan/mc; v=2n(R;+h) /T =7,0 km/c, rae R, — panuyc

3eMIIH.

4.14. v=2nmnR=15 xm/u.
4.15. v1—20 m/c; »n=0; =14 M/c; y,=14 M/C;, a,=a,= ay=a,=

=20 M/C y BCEX TOYEK OOWHAKOBO M HAIMpaBJECHO K LEHTPY Kojeca.
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4.16. v=u—JE£—j=36 KM/4, BIIPaBo.
4.17. 1) v, =(v, +vy) /2 =50 M/c; @ =(v,-v,)/2R=10 pan/c;
2) v, =(v,-v,)/2=10 M/c; w=(v,+v,) /2R =50 pan/c.
4.18. v=,/Qnar)’ +u’; v, =u =11 M/c, v, =,/QraR)* +u’ =19 m/c.
2nn(/+R
4.19.u =02 +47°n* (I + R)* =26 M/c;00 = arctg——%—) =74° MeXOY U U V.

4.20. v, =20(R+r)=10 m/c.
4.21. u, =v(1-1/ R)=-24 KM/u, T.e. HamnpaBjeHa Ha3an.
4.22.u =4 n*R* +v* =0,32 xM/c, BUHTOBAS IMHMSA C laroM 1 = v / n=1,34M.
4.23. h=2n’n’l*/g=45 m.
4.24. t=r/a, =20 c.
4.25. e=4nN /1* =63 pan/c’.
4.26. r=4jtga/e =10 c.
4.27. o= arctg 4nN =85°.
2s (v- vo)

4.28. v=T—v0=90 KM/4; a= R2+ =0,71 m/c%.
aR 2s
4.29. a,.,,=r—2w/r2+4s2 =32 m/c% oc=arctg—r-=83° K BEPTHKAMU.
(Bv, +v,) vty 3v,,
I.1.t= 2, t;=45 MuH; s= 5 =90 xm; v,, =3 o -12 KM/4.
ut, sino, o e . s _
L.2.8, —arctgs__m‘l SN =1°30% B, =B,; ,=¢ —_————s—Zutl Sna =33 MuH.
L3.B, =45% B, =0
v, sina
L4. 5., =vgsin| a+arcsin ):0,78 KM.
Jv +v2-2v,cosa



v, ; x
1
t
i
|
) i
]
I
7 :
4 L, ot
Puc. 279
Fy
I !
1 t
S
Puc. 280

2u’+gh ctga
2ucoso.

L6. s, =ssina=10 m.

L7. h=ssina/2sin*(o/2) =17 M.

v |2h
1.8.s= — =29 cMm.
cosay g

L9. Puc. 279.
L10. s=(vjsin20—gs,) / g=2,3 M.

65 m/c.

15.v,=

vZsin’a
2g

1.11. H = R(l-cosa)+

IF'nasa II

511 ZF, = const; 2) EE, = const, 2 F, = const.

5.2. Y, F, =ma; ), F, =0.

5.3. Puc. 280.

5.4. Puc. 281.

5.5. Bo Btopowm.

5.6. 1) Ha; 2) na; 3) Her; 4) HeT.

Puc. 281
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5.7. F,=0; Fy 5,
5.8. F,=10 H; F,
59. a=F+ 2 /m

cunel F.
5.10. F=ma/2cos(e/2)=10 H.

5.11. a= Fcosa/m=25 M/Cz; P=mg- Fsina=55 H.

5.12. 1) a=F/m=49 m/c%; 2) a=mg/(m+M)=33 m/c’.

5.13. F=mgtga=11 H.

5.14. 1) P=m(g+a)=0,74 xH; 2) P=m(g-a)=0,63 xH; a=g.

515. 1) T=(m+M)(g+a)=39 xH; 2) T=(m+M)g=3,6 xH;
NT=(m+M)g—-a)=33 xH.

5.16. o =arctg(a / g)=17°.

5.17. a=F/ (m+m)=30 m/c’ T, =m,F / (m +m)=090 H;
T,=mF /(m+my)=0,60 H.

0 H.
=8,7

25 M/C a=arctg (F,/ F)=53° ¢ HanpaBieHHeM

5.18. k=M g3 oy
A8 k= om vy = kH/m.
- _ 2,
5.19. a—g+ml+ m, 11 m/c*; T o
m- 2m ”’2
5.20.a=m g 2,0 m/c?; T— g 12 H; F=2T=24 H.
I
5.21. F=2Mmg/(m+2M).
m,—m, sino. ) mm,(1+sina)
522, a=———"—g=098 M/c"; T=—""————g=18 H;
m; +m, m,+m,
F=2T cosa=30 H.
523, T = mmy(sino +sin B)’ um sinot—m, sin 8
m,+m, m +m,
22m-m,) 2m-m, dmm,
524. a,= dmi+my, T dmAmy S T dmyvmy

525. a=g T=0.
5.26. a,=2mg /(M +5m)=20 M/c’; a,=a,\5 =44 m/c”.

m
5.27. F=(M+m, +m2)m—2g= 78 H.
1

5.28. 1) F, =050 H; 2) F, =098 H.

5.29. Puc. 282.

5.30. Puc. 283, rae f=0,20 H, umg=0,49 H.
5.31. tg o, =u (puc. 284).

5.32. Puc. 285.

5.33. F,, =+(umg)*~F*=39 H.

534. F=2mg+f=3,0 H.
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a
wmng '—7|_—_
[}
L
/ Srumg F
: - S
3,9 FH
Puc. 282 Puc. 283
F,.p .
mgsina
mg - —==== e
pmg ===mor”
: l pmgeosa
i i
1
0 oo n/2 o
Puc. 284 Puc. 285

5.35. k=umg /=150 H/m.

5.36. v,=pgt=20 m/c.

5.37. a=2gsina—F /m=15 m/c.
F H

538, —=—————=0]I1
mg coso+usina

5.39. t= L 24 =22
7 T sinaVg(l-tg Betga) ¢

F(cosau—psina) (m,+um,)g

5.40. a = - =14 m/c’.
m+m, m, +m,
5.41. T= M(gsina—pgcosa+v, /=26 kH.
1
5.42. p=——tg =014

543. a -—(1 m, / my)g; F, — 4
544. a=0; T=11 H.
5.45. BHU3 1Mo HAKJIOHHOM TNTOCKOCTH C YCKOpeHHeM a = g sina(l+ M / m).

546. t=,[——=54c.
(mz"ml)g

547. F,=0 5mgsin2a=043 H; F, =mgcos’a=0,75 H.

548. a=g———=59 m/c.

gl+ut
5.49. v,.=av/(a,-a,)=140 KkM/u.
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5.50. a,=g(1-v,/v,)=—49 m/c’.

. 6.1. 1) B obuiem cnydae — mnapaGona, B YAaCTHOM
n, 2ty 33t (vp=0, wau yron Mexay HampasiaeHusamu F u v o =0,
|_1 @) — npsMast; 2) OKpyXHocTh panuycoM R = mi'/F.
6.2. F, =0, F,=mv’/R.
Puc. 286 6.3. Puc. 286. Yron Mexay nanpabieHusmu F u v:

1) octpoiit; 2) mpsiMoit; 3) tynoii.
6.4. Cuna HanpaBnieHa k ueHrpy 3emum. Hanpagie-

HME YCKOPEHHUS COBIIANAET C HarpaBieHHeM Cuibl. JIns Touek I, 2, 3 cooTBeTCT-
BeHHo a, <0, a, =0, a, > 0.
6.5. F,/F, =2,0.
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6.6. /=

———k ~ 4n02n2m =24 cMm.

6.7. w=4n’nll/ g=020.
6.8. R=v*/gsina=82 cm.

6.9. a)T=mg/coso; a=g tgq; v=,/glsina tg o 0 =+/g/(/cosa);

6.10.
6.11.
6.12.
6.13.
6.14.
6.15.
6.16.

6.17.

6.18.
6.19.
6.20.

6.21.
6.22.

6.23.

6.24.
6.25.

6) T =mgcosa; a=gsina; v=0; o =0.
0=4/g/lcosa =70 pan/c; T=mg/coso.=2,0 H.
T = mg(cosa+v* / gl).

t=2n./lcosa /g =14 c.

a /a,=tga,/tga,=033; v, /v, =Jsinoc,tg o, / sina,tg o, =0,40.
AT =T, -T,=2mg=2,0 H.

T=mw/2.

1) F, = mg, 2) F,=mg(1 — v/Rg); 3) F,= mg(1 + v*/Ry).

Faw R0’ _

F. = Rg-v’ =1,7.
FR+mv?
o =arccos— ———=60° ¢ BEpTUKAILIO.
mgR
a, = ug(l-v*/ Rg)=29 m/c’.
= v_z =4]
"t KM.

h=bv*/Rg =80 cm.

Vpx = JMRE =68 kM/4; o= arctg p=22°.
+tg o

v=\Rgtga =22 m/c; Vpax = Rg*}l—“g—

I-utga
. 2
sina-v
F=m(Rg ) _

R 0,24 H; v=,/Rgsina =0,70 m/c.
o =./gtga/lcoso =10 pan/c.

=33 m/c.



6.26. p=(gsina+w’Rcosa)/ (gcosa—0 Rsina).
(g+a)(ctg o F )
h(tg )
6.28. p=(gcosa+m’Rsinocosa) / (gsina—w’R cos’ o).
6.29. v=4[gR, =79 km/c.
6.30. B HampaBneHMM C BOCTOKa Ha 3arial CO CKOpocThio v= 460 m/c.
6.31. R/ R,=3[gT?/4n’R, =6,7.
6.32. h=R(n*-1)=19-10° M

-1 ’
6.33. T=T, ( JE% 1] =48 u; v=+[Ryg/2 =56 KM/c.

11 (1 1
6.34. 0= 271'.(7, Tj 50-10™ pan/c; v =32ngR; (T TJ 59 xM/c, rae

6.27. w=

R2-12)

T; — nepuon BpaueHHss 3eMIM BOKpDYT CBOeH ocu; R; — pamuyc 3eMIH.
VR+h

6.35. Av=v,-v,= & 22 xwye.

2
6.36. h=3gRT*/4n>-R,=3,6-10* kM, rne T — nepuon BpalieHUs 3emmu

BOKDYT CBOei OCH; R; — paanyc 3emiu.

6.37. p=3nn/(n-1)GT*=30-10° KF/M
6.39. T, =n"’T, =164 3emubix rona.

6.40. R mzl/(ml+m?),R ml/(m,+m,),T T,= 2n‘/13/G(m +m,).
11.1)p= Z vi; 2) p=+p}+p}, rﬂepx—g Vs py—Z

7.2.7, = (rl '“'1) /2.

7.3. PaBeH HyJI0.
7.4. 1) Her; 2) coxpaHsieTcs MPOEKLMS BEKTOPA MMITY/IbCa Ha FTOPHU30HTAIBHOE

HAIpaBieHHeE.

14*

7.5.1) Ap=muy,sina; 2) Ap=2muv,sina.

7.6.)t,=T/6, 2)1,=T/2; 3)1,=

71.7.1) Ap, =mv; 2) Apz—mv\/f; 3) Ap,=2muv; 4) Ap, =0

18.v,=muy, / m=50 m/c.

7.9.1) p,=2mv =016 xr-m/c; 2) p,=0; 3) p,=mv2 =011 kr - M/c;
4) p,=mv=80-107 xr- m/c.

7.10. p = Ft,, p,=F(t,+1)/2 (puc 287).

7.11. Puc. 288. Ilnomanu non nuuuedt rpaduka paBHBI.
7.12. F,=mv /1=0,53 xH.

7.13. F,=mwvn=15 H.
7.14. F, =(m +m)g+mlv? / (m +m)I=2,7 H.
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n LS t

Puc. 288

A
7.15. H=—£(
m,

Ap
g\ 2m
7.16.v=5/2t=30 m/c.
T17. x=v¢=60 M; y=gt/2 =44 M; v=1lvl+g%* =36 m/c;
o = arctg(gr / v,) =56°; Ap=mAv=mgt=29 Kr- m/c.

m,/2ghl 2my2gh,
t

-0, sina] =102 M.

7.18. F, = +mg=080 H; F="—"—"+mg=15 H;

g fR + R
t

A +mg=13 H.

7.19. 1) vy/5 mox yraoM 63° K HanpaB/IcHUIO TTEPBOHAYATLHOIO ABIDKEHHSL,

2) /5 mon yriaom 27° K HanpaBieHHIO TIEPBOHAYATHHOTO IBHXKEHUSL.

212

7.20. p=mv =15 Kkr - M/c.

7.21. p=(m,~m,)gt =49 Kr - M/c.

7.22. F = pSv*=0,13 xH.

7.23. u=mp/(m +m) =10 m/c.

7.24.m [ my=w+u) /(v-uw)=30.

7.25.u=(Mv,-mv,) / (m+ M)=-30 cM/c B 06paTHOM HaNpaBJECHHH.
7.26.u=Mv /(m+ M)=54 m/c.

127.v=mv,/ M =10 cm/c.

7.28.1) v=2muv,/ M =20 cM/c; 2) v=2mv,/ M =14 cm/c.

7.29. 1) u=(Mv,—-mv,)/ M =16 M/c; 2) u=(Mv,+mv,)/ M =34 m/c.
7.30. v =my,cosa / M =31 m/c.

731 Jmvy)*+ Mgh MgH

u=——"———=16 M/c; o = arct =37°.
m+M / § mu, 3
my+m,(v+u) mv+m,(v—u)
132 uys———— Uy = v} Uy=——
m+m, m+m,



7.33. Ha paccrosiHuu, BaBoe 60/blieM PACCTOSIHUS OT OPYAHA IO TOYKH, LIC
ynan O6bl cCHapsi.

280° H (g*-2H) ,
7.34. u,= H+[2 tJ =0,71 km/c; B=arctg Y 2g =46'.

7.35. v = M2 gl sinat/ mcoso.
7.36. u = Mvcoso./m=087 km/c.

+ M)v*sin2a
737, M snza g,

Mg
7.38.x=MI/(m+M)=40 M.
7.39. x = Hmetgo /(M +m)=5,0 cm.
7.40./=(M+m)H / M =12 m.
8.1. A=FAr = FArcoso.= F Ax + F Ay.
82.4a) A=0; 6) A=0; 6) A= Ficos a.=87 JIx; &) A= Flcos o.=87 IIx.
83.0)4=0,10 Ox, A=020 Ox; 6)A=50 mIx, A=020 [Ix;
8) A= 50 mMIx, A=125 MIOx.

8.4. Puc. 289.
8.5. Puc. 290.
8.6. A=0,59 I'Ix.
8.7.1) A= AE, =-mvlsin’a/2; 2) A=AE, =0.

2,2 2 2.2 2

muv, mv(,
88. E, = 5 —mgygsino+ —— 5 L E_=mgv,tsino.— 5 ; E=E +E = 3

8.9. E(x)=kx*/2.

8.10. E(r)=—Gmm, / r.

8.11. E(h)=mgh.

8.12. 4,, = A, =0; A, =-umgscosa/(cosa+psina)=-2.9 Jx;
Ap=-A, =29 x.

8.13. AT 29 xlx; A,,=-29 xlIx. .

8.14. A = 0; N =0 orHocutensHo Gepera; A = 50 x/Ix; N = 10 xBr oTHOCH-

TEJIBHO PEKH.

8.15. 1) A=umgl=29 Ix; 2) A=pmgl/2=15 Ix;
3) A= ulmgx+(p.,+p,2)mgl/2 4,7 Ox.

8.16. 1) A=kx}/2=45 mlx; 2) A= umgx(,+k(x(, x)?/2=23 mlIx.

Puc. 289 Puc. 290
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8.17. A= FI} /21,=38 x[Ix.

8.18. A=mgR, /2 =31 mx, rne R; — paamyc 3emamn.
8.19.5,=5,v; / v} =40 m.

8.20. N =4Ms* /=80 kBr.

8.21. N/N, = 4.
8.22. N =mv} / 4l.

8.23. F=nN /v=32 kH.

8.24.T=N /2nnR.

8.25. A, =—pmgs =-49 JIx; A, =Fs=0]10 klx.

8.26. N =mgy[gh /2 =0,14 xBr; N =mg.[gh =019 KBr.
8.27.1) A=mgh=98 x[Ix; 2) A=-mgh=-98 xIIx; 3) A=0.
8.28. E, = F' /2m=50 Ix.

8.29. A=m(vl-v21)/2. 1) A=175 x]lIx; 2) 4=225 x]Ix.
8.30. A=2mn’R*(n;—n})=79 Ax.

8.31. A=mgR, /2 =16 Tlx, rne R; — pamuyc 3eMiu.
8.32. E, =m(v*-g*t") /2 =097 xIx.

8.33. E, =mv?=50 Ox.

834. E =E, =mg’t’ /8=38 IIx.

8.35. A=mgh(1+p ctg o) =54 Ox.

8.36. h=v"/2g=13 m.

837.h,,=E, /mg=26 m.

8.38. v=2¢gl.

8.39. x =\2mgh / k =20 mm.
8.40. v=y/v;-2gh.

841. h=0vl/4g=10 m.
8.42. B = arccos (2 cos ot — 1).
8.43. E=0,49 JIx; mepeuwia BO BHYTPEHHIOI SHEPIHIO.

2 2
) =46 Ix.

2

8.45. N = pSv(gh+v*/2), re p — IUVIOTHOCTb BOMEI.
2_,2
8.46. N =nQp (gh+ % 3 2|, rae p — IUIOTHOCTH BOJBI.

Yy

844. A=m [gh +

847. h=N/npQg=10 M, rae p — IUIOTHOCTb BOAHKI.
8.48. N =mpd*v’ /8=0,28 MBT, e p — IIOTHOCTb BO3AYXA.

v? v?
8.49. u:tga[l—zgh)=0,082, M=o 100=92 %
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b
8.50. u=h/(b+1)=0,010; =(1—pﬂ-100=95 %.
8.51. u=tg o =0,10.
8.52. v =vp[(I-p ctgo) /(1 +p cig ) =15 m/c.
8.53. u =tg a/2 = 0,50.

BS54 = — =03

855.v= \[4gh -0l =19 m/c.

8.56. s =m™’sin’ot/2ug(M +m)* =33 cm.
8.57. v = ug/m,(2m, +m,) / km, =13 m/c.
8.58. 4, =mg(H -3R)=0,15 Ix.

9.1. Bo BTOpOM cCilyyae CKODOCTb CTajla MEHBIIE.
9.2.h/ hy=(M+m)/ M=12.

9.3, h= Mo? ) 2g(M-+my=043 ; v =2y _26
3. h= My, /2g(M +m) =0, My p=Tp e vy =2 M/c.

9.4.v =702 +gh =14 M/c, a=arctg(ygh / v,) =45°, vi(h)=vl+2g(H ~h).

2-1 GM.
9.5.u= J_z V&R, =16 km/c, u(R)=(x/5—l),’T3.
9.6. A=m(m+M)v? /2 M =105 Ix.

SZ

16H
9.8. F, =mg(3 sino—2sino+1)=0,37 H. Tpu yme o = 30° cTepKeHb UCTbI-

THIBAET Ne(POPMALINIO PACTSIKECHUS, TTOITOMY CHNIA AABICHHS MEHbBIUE mg.
9.9. F, =mgcoso(3sina-2); 1) o = 90°, cTepKEHb UCTIHITHIBAET Ae(HOPMALIMIO

9.7.A=mg[H+ )=20 Jx.

cxarnd; 2) o = arcsin (2/3) = 42°, crepxeHbr He Ae(OPMHUPOBAH.

9.10. h=""P2 g _50 om.

a

9.11. F,=3mg=29 H.

9.12. 1) v=45g1; 2) v=2.[gl.
9.13.a=gsina. /2.

9.14. h=2,5R=50 cm.

9.15. h = R/3.

9.16. h = 23R/27.

9.17. B nepBoM.

+M
9.18. v =2 [glI—coso) =041 KmJc.

m

m+M
9.19.v,, =——m-—,/5g1 =0,35 km/c.
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Mm 5
9.20. AU —2(M+m)v .

9.21. k =m*v? / in+ M)A* =025 xH/m.

m, —m,
9.22.0= mgh=29 Ix.

m, +m,
9.23. 1) wy=v +u; =50 M/c; 2) u,=v,~u, =10 m/c.
9.24. u=(myp, —-my,) / (m, +m) =50 cMm/c.
_ (m ~m)v, +2mp, _2mp, +(my—m,)v,

=-10 M/c; u,=

9.25. 4, "t o
T, |t

=50 m/c.

9.26. u, =(m ~m)v, / (m,+my); uy,=2mp, / (m, +m).

9.27. )y my/my=1; 2) m/my—> 0.

9.28. 0 = 3p*/16m.

9.29. u, =-v,=-3,0 M/C; u,=v,+u,+v,=60 m/c.

9.30. v, =—u, =-2,0 M/c; u,=v,=3,0 m/c.

9.31. = arccos (v,v,cosat/uu,) =41°.

9.32. h=(2gl +2v)* / 2g.

9.33. D Ap=2mv =0,20xr - M/c; E, = 50 MIIx;2) Ap=2mv sin «=0,10kr - M/c;
E, =125 max.

9.34. B = arctg ~ &7

v COSQL

935.AE/ E=1-1/n=75%.

9.36. o) =(m,—my)o / (m +m,); o, =2mo/ (m,+m,).

9.37. B=ma / (m, +m,).

9.38. E, =mm,(v,+v,)*/ 2(m, +m,).

=47°.,

9.39. v’ =ul+ul, Te. u; Lu,, a 3HaumT, o = 90°,
dmm, +my(m, —m,)
ILl.a = .
4mm, +my(m, +m,)
IL2. F=(u,+p,m+M)g=22 H.
1.3.a=0; F,=F—-mgsina =27 H.
IL4. a=g9u?+4 =20 m/c’.
m

ILS. u

M+m
M

vycosa =088 M/c; P =arctg tg o =53°.

“M+m

1.}2

s‘=160ug'

I1.6.
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M+m
IN.7.v= ‘}ng}[ =69 M/c.

I11.8. 1= Nm, / mg’.

2RM
I1.9.v =

fGn
——3~p=120 M/c, Tae G — rpaBUTALIMOHHASA TTOCTOSIHHAS.

I'nmasa III

10.1.1) X F, =0; 2) X F, =0, X F, =0, Y F,=0.
i=t i=1 i=1 i=]

10.3. F, = F,=9.8H.

104. F,=30 H

10.5. T'= mpg= 19,6 H; F,= (m, — m)g=129 H.
10.6.1) T=mg=98 H; 2) F,=mgcosa,~mg=72 H;

3) £ =mgsino, =98 H.
10.7. my = /m} +m? =0,10 xr.
10.8. m; = 2m cos /2 = 5,0 Kr.
10.9. F=mgtga=0]15 xkH; T=mgJl+tga =021 kH.
10.10. T = F*+m’g* =0,24 xH; o = arctg(F/mg) =37°.
10.11. £ =mg ctga=57 H; F,=mg/sina=113 H.
10.12. P= Ftg =90 H.
10.13. F,=mgl, /1=029 xH; F, =mgl, /1=0,39 xH.
10.14. m, =mcoso. / sin(o.+B) =0,13 xr; m,=mcosf / sin(o+5)=40 r.
10.15. a=arctg(F, / F)=53°.
10.16. F, =mg / cos(a-90°)=0,68 xH; F, =mg tg(t—90°)=0,34 kH.
10.17. m=m, /V5=89 «kr.
10.18. F=mg / u=049 xH.

Mgl

10.19. H=h+ ar =55 M.

10.20. Her.

klk2
10.21. 1) k= ;

kit
10.22. my=m,sina =10 kr; F=2mgcosasina=17 H.
10.23. my =(m, —m,)sino;; F =(m,—m,)gcoso.

2) k=k, +k,.

11.1.1) EF,. =0; 2) ZM,. =0. Ecnu IMHUA OEACTBUA CHJ TIPOXORMT Yepes
i=1 i=

i=1
OIHY M TY Xe€ TOUKY, AOCTATOYHO UCTI0Ab30BATh YcaoBHe (1). Ecan ock Bpailuenus
TeNa 3aKperuieHa, AOCTATOYHO MCIOJIb30BaTh YCIOBUE (2).
11.2. F, 5 ,= 17 H; 6uccexrpuca. F,=10 H; BepumHa.



11.3. a) la; 6) HeT; B) HeT.

11.4. F= F,+ F,=30 H; x,_. = FI/(F,+ F) =40 cm.
115. F,= F,- F, =45 H; x,,_, = FI/(F- F)=30cm.

11.6. F,= 0,20 xH; x

Puc. 291

R-F, =

F-F
2(F+F+F)

=18 cMm.

] I
1L.7. F,= Fl =12 H; f;:p,(l—[—‘):ls H.
2

11.8. Puc. 291; F, = Mg(L-1)/ L=88 xH;

F,=Mgl /L=098 xH.

11.9. F= N=5,9 xH.

11.10.

N, = Mg(L — ))/2L = 2,8 xH Ha nepenuue koneca; N, =

Ha 3aIHHUEC KoJjeca.
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11.11. x =
11.12.
11.13.

11.14.
11.15.

n=mgh/ FI=178%; F,/F,=I/h=
p=mtga/QM+my=0]12.

11.16. F,, =pmg / 2(utgo+1).
11.17. F,=mg tga, =5,7 H.
11.18. o = arcsin(F / 4kR) = 30°.
21 b/2) +@/2-1]
9. L ‘/( /27 +a/2-D" =20 cM
a-21

11.20. B = arct. 0,5usin2c+ cos’al _ 550

) 'B_arcg2u+05sin2a—p.coszoc— '

sinf . 05

11.21. F, =—-mg=85 H; T(B)=

11.24
11.25

“Ta T sin(o+B)
11.22.
11.23.

1-
. O = arctg

n=d/ Dsina=040.
utglo /2)=0,27.
-2,
3p

=27°.

.u21/(2+f)zo,27.
11.26.
11.27.
11.28.
11.29.
11.30.
11.31.
11.32.

F =2mmF / h=20 xH.

F= Mgh /2nNI=98 H.
F=Mg(R-r)/21=25 H.
F,, =mgJhQR-h) /(R-h).
F.=Mg/2; n205
F=Mgh/4/=049 xH.
I=2Al=20 cm.

L=2FI/QF-mg)=18 m; F.=Q2F-mg)/2=25 H.

sin(30+ )’ H

Mgl/2L =39 xH

1/4 = 2,5 cM OT IPYKMHBI XXECTKOCTBIO ky; m = 4k Ah/g = 40 Kr.
x=0,2 M OT CepeauHHl B cropony Boree TAXKENOTO MATbYMKA.



1133, g MU R+ R)+ MU/ 24 R)
m+m+M
11.34. x=2p,R / (P, +P,) =0,56R OT UEHTPa UMHKOBOTO WAapa, TAE Pay

=9,7 cM OoT LeHTpa 60JTBILIOTO Lapa.

Py — MIOTHOCTH ATIOMMHMA M LIWHKa.

m 1
11.35. m=m, =250 1; Al= T M

2(m, +my,) [= 3
11.36. Koopaunare: uentpa tsxecrtn (25; 5) orHocutensHo touku O.
11.37. KoopanHaTthl ieHTpa TsKecTH (12,5; 7,5) oTHocuTenbHO Touku 0.
11.38. x = R/6 = 1,5 ¢M OT T€OMETPHYECKOTO LIEHTDA.

11.39. x = R/2(2n — 1) OT reOMETPUYECKOTO LIEHTPA.
11.40. a) x = a/12 oT reoMeTpHUECKOro UeHTpa; 6) x = na/4(16 — 1) oT reo-

METPHUECKOTrO LIEHTPA.

11.41. x=a+3 /28 OT reoMeTpuYecKOro LEHTpa.
11.42. 4 = Isinarctg (1/3) =19 cm.

11.43. a=arctgu = 17°.

11.44. A= MgL/2=135,0 xIIx.

11.45. A= %(Ji ~1)=040 xIIx.

142 -3
1146. 4 =£g£°-(j2%[‘_——2=l,l KX, rae p — FUIOTHOCTb BOJBL

11.47. v = yJag /3 =098 w/c.

12.1. p=F, /S, p=pgh, p= p, +pgh.

12.2.p, > py.

12.3. Puc. 292. 1 — paBneHue atMOCHEpHI BO3pocno; 2 — nasiieHue atMocde-
PBl YMEHBIIHIIOCE.

12.4. h=2p, / pg=20 ™.

12.5. 1) F,,, > mg, Korna Cocyll CyXaeTcs KBepxy; 2) Fy,,, < mg, Koraa cocyn
paciuupsieTca KBepxy; 3) F,.. = mg, Koraa cocyl mpsMoi.

12.6. 1) p = 0,49klla; 2) p = 2,9xI1a; 3) p = 5,5kIa. p, = p, ; He UBMEHATCA.

12.7. F=pnd® /4=50 kH.

12.8.1) F=pgl’=99 H; 2) F=pgl®/2=49 H.

12.9. h=D/2= 16 cm. I
12.10. F=pghS =78 kH. d PP togh
12.11. F=39 H. _ f
20,p,8h
12.12. p=p, +-2PEL 108 yrTa.
PP,

12.13. p=p, +p(g+a)h =103 kIla.

12.14. h = m/p,S= 2,5 cM, rne Ppr — TUTOTHOCTD
PTYTH. Puc. 292
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" i B
mg I
0,75mg} — = = =~ R 0,8mg ; :
5 ! ! !
| 1
[ : k B 1
h h+l y L ax
Puc. 293 Puc. 294

12.15. Ah =(p, ,n,—p, ) / P, =2,0 M, TAe p, — NIOTHOCTL Macna; P, —

TUIOTHOCTb KE€POCHHA; P, — IUIOTHOCTb PTYTH.

11
12.16. Ak =—(———J=4,0 M.

M B

12.17. F=7fS / s=80 xH.
12.18. F=nw/m/ H =95 xH.
12.19. 8,/ 8, = Nhmg / nA=55.
12.20. M = p,4nR} / g=5-10" «r.
12.21. h=p, / p,g=10,3 M.

12.22. Bona noaHumaercs He Gonbiue yeM Ha 10,3 M.
nr’p, (1-sino)
12.23. 1) F=0; 2) F=—"F7=11,3 H.
sino

12.24. A= pS(h—h, /2)=62 [x, roe h,=0,76 M.

12.25. Eciu cocyl CyXaeTcst KBEpXY, TO THPS U PTYTh HE OTOPBYT JHO, a MaC0
oropBeT. ECNTM coCyll CyXaeTcsi KHU3Y, TO HaoOOpOT.

12.26. Puc. 293.

12.27. Puc. 294.

12.28. h=H-m/pS =40 cm.

12.29. p, = np, =0,75 r/cm’.

12.30. p=Pp, / (P,-P)=2,7 r/cM’.

12.31. p, =p,-4AP /nD*Hg = 0,80 r/cm’.

12.32.85=m/ H(p,-p,) =19 M’

2 1
12.33. V=m[-—---)=9,6-10‘3 M.

B B

12.34. p= 0y "(pl - pz)(R / r)S.

12.35. T=mg(n%—l)=4l H.

n

12.36. x, = x,(p,~P,) / p, =0,80 cm.
12.37. p=3p, /4=0,75 r/cm’.
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12.38. F=plSg /4=94 mH. F,

12.39. Bollle nogHMMaeTcs WAp M3 3na- | 2
CTUYHOi DE3UHBI. 1 1
12.40. Puc. 295: I — d,<dy; 2— d,> d,. E !
12.41. F=(p,a cosa/2+p, H)ghactgo = ' : L
=1,1 H. ok ks h
12.42. F = pgS(H +5h). Puc. 295

h,
12.43.p=p, +(p,~p,) =034 r/eM’;

Fo =p.gha’=049 H;

F =80°Ip, @+ h,— h)+p,h}=15 H, He u3aMeHuUTCH.

12.44. YMeHbLINTCS.
12.45. h=a(p,, ~P.) / (P —P,) =46 cM; p=p ga=76 xlla.

12.46. A= gSH (0>~ p2) / 2p, =4,0 Ix.
12
12.47. A= pgS T (1-sinc) =49 wilx.
12.48. A=mg(H + h)-p gVh =015 xx, rae mg (H + h) — usmeHeHHe TO-

TEHUMATLHON 3HEprMM Tena; P,gVh — M3MEHEHUE TMOTCHUMANBHON 3HEPIUU
BOIBI.

IIL1. m, / m, = coso / cos(oe / 2) =0,58.

(m2 nml )ﬁ ]

II1.2. @ = arctg (mm)3 =11°

HL3. L, =/{1+p* =22 M.

IIL4. Bneso F=pumg tga/2(u+tg o); BripaBo F=pmgtgo /2(tg o—p).

HI.5. T =Mgcosa /2; y=45"-a /2.

IIL6. o, =arcsin [’ / R(R*-r?)]=9,6°.

, 3
II1.8.7, =mgcosa. /2=42 H; T,=mg 1—4—cosza=6,5 H.

+F+L /1
LY. p= 5"5—(5’—/—')+ ogh =30 xTa.
1L10. p=5p,

a
IL11. F,=ad’g [ P, [h—;sinoc)+pma coso. ]=69 H;
F,=(p,, —-p,)a’gsina=83 H.

1L12. H = h (32 p;‘"—3‘3) =27 oM,
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13.1.

13.2.
13.3.
13.4.
13.5.
13.6.
13.7.

F'masa IV

) woy=0,4=a, ¢,=-n/3, x,=b,
4)yw,=2m0, A=a/2, ¢,=0, x,=a/2.
x = AsinQnt / T)=0,05sin4ns, m.

x = Asin2nvt =0,04sin100mt, ™.

Puc. 296.

1) T/4; 2) T/12; 3) T/e.

T/6.
Do,
2) v, =lAdwg, a

~AwSin(®#+9,), a=-Aw;cos(®,+9,);
=40} 3) a) n /2, 6)m; 4) n/2.

2

m:

v
13.8. x = Rsin(v / R)t; v, =vcos(v / R)t; ax=—Esin(v/R)t (puc. 297).
2
13.9.x=Rcos(v/R)t; v, =-vsin(v/R);, a = -I?cos(v /Ryt (puc. 298),;
AQ,=1/2; Ap,=T; Ap,=m /2.
13.10. Puc. 299.
3L v =4 cosrr =44 cu/c; L SR
13.11.v= TcosTt— 4 cM/c; a=- i smTt—- cM/c”.
13.12. v, =44 /T =4 cM/c.
13.13. 1) v, =50 em/c; 2) y,= 1,0 m/c.
13.14. v, =240 /7 =32 cMm/c.
x} 1 ! 1 !
x Rbogm & 1 1
1 H 1 1
a /: i :\g/i/ .
0 2 t
N e T
S
] [} ] ]
o~ A
~N T
6 Sn/d 2n ) 1 1 1 I3
) Ay Bnid ot l\f/! :
I T B
ax ] ] [} ]
Z/R : : : :
(2] I S S
€ 1 1 1 ?\ [
[l ] [} i
0 n 1: wt 1 1 1
1 ] ] 1
Puc. 296 Puc. 297
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X
13.15. t=arctg (v—)/o =0,20 c.

2 CCO! A
13.16. 1 = 2% _arccos(x, / 4)
0]
v, =—5,9 MM/c.
14.1. 1) X +wlx =0, rae W, = 1/k / m; 2) rapMOHUYecKoe Kojebanue; 3) yacrora

KONeBaHUs 0, = ,/k / m, aMIINTYaa Konebanust A = vm/m / k; 4) nns onpeneneHus

HaYanbHOM (a3bl HEOGXOMMO YKa3aTh 3HAYECHHME KOOPIMHATH B HAYATbHBIH MO-
MEHT BPEMEHH.

14.2. 1) Hymo; 2) Hymo.

14.3.2) o,= 1/k / m.

=17¢;5=3A4+x,=70eM;Ax=x,-A=-10 cm;

n
14.4. x =0,02 sin [O,Snt+§J M, F =4nv’'mA=197 mH.

14.5. x=001sin [nm—}), M E=kA>/2=75 wmllx.

14.6.T=2n.l/g; DT =2nl/(g+a); 2)T=2nl/(g-a);

3)T=2nl/g+a’.
14.7.T =2nJm /% .

14.9. Tlepuon Konebannii MaTeMaTHYECKOTO MASTHHMKA YBE/IUYMBAETCs, a
MPY>XHUHHOro He M3MEHSETCA. )

14.10. T=20 c.

14.11. g =4n’N*(/+d /2) / P =982 m/c .
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T/4 12 t
Puc. 300

14.12. T =21 Al / g =044 ¢; T(m)=2m\Jm/k .

14.13. T =2nJm(k, +ky) / kky; T =2m\Jm/ (k, +ky).

14.14. At=th / R, =54 c.

14.15. 7, =T g/ g, =25¢.

14.16. T =T} +T7 =50 c.

14.17. T,=T,\Jm,/m =10c.

14.18. o, =2mv, / gT =0,3n =54°.

14.19. T =27/x,/ =038 ¢; A=v,/x,/g=73cM.
g k

14.20.w="—+—-.
I m

14.21. r=n I/ g(1+/05)=1,7 c.

14.22. T = Janm / pgR® =16 c.

14.23. v= £ 2(1-cosa); He U3MEHMUTCS.
2nv

14.24. A=v,ym / 2k =40 cm.
14.25. E = mgl(1-cosat); yBENMUUNTCSE.

14261E——k£2- 2\/Z‘ZI'ZE—KZ'Z\/E'3E—ﬁz 300
..)n—zcosm,)K—zsm mt,)—z(puc. ).
14.27. Ax =2x,; v,,, =+/g%,; nepuoa konebanuit T =2mx,/ g.

14.28. 4= i 20K g h”’—g]
28, A= 1+ E=mg +2k,.

14.29. T =2nA(M +m) / (mv) =126 c.

14.30. Pe3onanc. Ilepnon xone6aHuit y TPyXEHOTo aBToMoOuis Gonblle U
CKODOCTb MEHBILIE.
14.31. Ax =g/ /4n*v* =89 cm.
L |g
14.32. v = oy =68 KMm/u.
14.33. 12 gL? / 4n’v* =16 cm.
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Puc. 301

15.1.v=lc /({+ct)=330 M/c, roe ¢ — CKOPOCTb CBETA.

15.2. /=vet / (c—v) =40 KM, TlIe ¢ — CKOPOCTh CBETA; ¥ — CKOPOCTh 3BYKA.
153.v=lc /(/-ct)=14 KM/C, TnE ¢ — CKOPOCTH CBETA.
154.A=v/v=21 m.

155.A=v/v=725 m.

15.6.A, /A, =v, /v,=435.

15.7.v, /v,=A, /X, =20.

15.8. 1, 2) HpoaonbHbie; 3) MpOROABHBIE K TONEPEYHbIE.

15.9. 1) Ilonepeutbie; 2) NPOAObHBIE.
15.10. s(x,n) = Asinw(-x/v)=1,7-10"sin4n - 10°(t - x / 340), ™.

A
15.11. s(x, 1) =;si|1211:(v1‘—x2 /) =75-10"sin27(1500/-x / 0,15), ™.

15.12. Puc. 301.

15.13. A/A = 5,0 - 107",

15.14.v=0/k=034xMm/c; u,, =Aw=425mm/c.
15.15. Ax=v /2v=10 m.

15.16. Ap =2nvAx /v=m /2.

15.17. 3aKpenieHHbIA B THCKAaXx.

15.18. HeGonbuioe paccrosinue 00 CTEH.
15.19. OtpaxkeHue 3BYyKa OT CTeEH.

u
15.20. INpy npubnmwxeHun noesga v, =v, (1+;)=0,73 klu. fpu yranewuu
u
noesja v,=v, [l—;)=0,63 kI,

1157148 225



b
1. = =40 cm; 2) T=2n, =14 c;
V.1 4 cosarctg(v/\[.\;) oM; 2) myx/a ¢

3) @ =arctg (v /vxa)=m /12.

6

IV.3. T =2nmM [/ kim+ M).

Iv4.T =nw/21/ ug =15 c.

IV.5. 1) x =Rtcos g/ R; 2) t=t\|R/ g =42 Mun; v =JR—g= 7.9 km/c.
IV.6. o =2arctg(a / g).

IV.7. A=mg [ k=061 mm.

1v.8. 7/8; 37/8; 5T/8; 7T/8.

IV.9. Ap = Ax - 2n/A = 2/3m.

IV.10.v,=nv, =356 Tu.

( 7 2 Awt
lV.Z.x=0,0196cos\]02t+— M s= =139 cM.

Fanaga V

16.1. m/m, = 1,2+ 10%,

16.2.m=M/Ny: 1) 1,7- 1077 xr; 2) 3,0- 107 «r; 3) 3,3- 1077 «r.

16.3. n, > n.

16.4. N= mN,V/MSh = 10,

16.5.1) N=pVN,/ M=84-10% 2) r=3/M /pN, =23-10""m.

16.6. 1) n=p/kT=2,7-10" cM™>; 2) r=33-10" m.

16.7. 1) n=p/ kT =265-10% M™% 2) n=pN, / N =334-10® M™%,

3) n=pN,/N =589-10* M.

16.8. p = 1,97 kr/m’.

16.9.v=m/ M =56 mons; N =mN,/ M =33-10%.

16.10.V = M_N / pN, =057-107 m’.

16.11.4=3,3-107" m.

16.12. N= h/r= 340.

16.13. n=p¥N 100/ M, =37 %.

16.14. L=mN ,d / M, =56-10° m; L/s=15.

17.1. 13-33 CTOJIKHOBEHHUI NEpeMeLIEHHE MOJICKYN 3aTPYyAHEHO.

17.2. 1= pV/zkT=8,4 - 10° rer.

17.3. Yem MeHblile MOBEPXHOCTh YACTHIIbI, TeM G0Jible MEPA HECKOMIIEHCH-
POBAHHOCTH YAAPOB.

17.4. [MockonbKy CKOPOCTH TEIUIOBOTO IBHXKEHUS MOJIEKYJT POTIOPLIMOHANb-
Ha VT, ckopocth Au(dYy3NU yBEIMUYMBAETCS C POCTOM TEMIMEPATYPLI.

17.5. n=mN, / Mt=39-10" ¢™".

17.6. B aToMapHBIX ra3ax aTOMbI ABMXYTCS MOCTYTATENBHO OT CTOJKHOBCHHA
IO CTOJIKHOBeHMA. B KpHcTaie aTOMbI COBEPLLAIOT KOREOAHUST OKONO OTpeNieieH-
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HBIX PABHOBECHBIX IMOMIOXEHUI, 00Pa3yIOMX CUMMETPUUHYIO NPOCTPAHCTREH-
HYI0 CTPYKTYPY, HA3LIBAEMYIO KPUCTANIMYMECKOI PELIETKOMH.

17.10. YBeAUUHIOCh.

18.2. Beneacrsre aHM3oTponuu KoaxhULUMEHT NTUHEHHOTO PACLIMPERUS B
Pa3HBIX HANPABJICHUAX DasinueH.

18.3. Al = AL =/AT =36 mxm.

184.4 /1 =a, /a,.

18.6. JuameTp yBeAUUNTCH. YTONT ¢ HE U3MEHHTCS.

18.8. 0= EaAT =46 MIla.

18.9. AF = EaATS =69 H; AE, = ESIo’AT? /2 =34 mlx.

18.11. AS = §,20AT =59-10* %

AI O, 1)

—__l(a&, -ocx)—ochI=83 C, =t /3=28 °C.

18.13. S = F / EuAr=9,1 mm’.

18.14. AV =V,BAT =15-107 M°.

18.15. OGbeM BbUTHBIIETOCS KEPOCHHA GyneT MeHblue Ha AV =30 VAT =
=54-10 .

18.16. p=p, / (1+PAT) =13,36-10° kr/m’.

18.17.8=(P,-P)/ PAT =10-107 K.

18.18. B=(h,—h)) / NAT.

18.19. O6beM yMEHBIIMTCS.

18.20. MMnotHoCcTh BOOBI MHHWMaAbHA TIpu Temmnepatype 4 °C.

18.21. R=d(1+a AT) / (o, -0 )AT =56 cm.

p.mgAT(B-30)

18.22. AF, ~W=6,4 mH.

18.12. 1, =

F'anasa VI

19.1. vy, /v, =,/MO2 / My, =107 asora.
19.2. 1) v2=v,«/5; 2) E,=2E,; 3)U,=2U,.
19.3. J — HeoH; 2 — renuit.
194.v,,=\3RT / M =137 xm/c.
19.5.v,=43p/p=1,7 km/c.

ul-u?
19.6. AT,=AT,—5—5 =183 K.
Uy -0,
19.7.n=p/ kT =29-10° M™%, N = pV /kT =58-10".
19.8.V=mv?/3p=15 n.
19.9. p, =3;123=0,]6 xr/ m*; p,‘:%—g)%:w r/cm’.

K
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p 7
P 6 8 /
1 fF——- 2
3 3
1
—-——- 3
ys H
2 ,//I4 :
, ! [
T T, I, T
Puc. 302 Puc. 303

19.10. Veennuurcs Ha 44 %.
19.11. p=2U / 3V =10° Na.
19.12.T=v>M /3R=T71 K.
19.14. N = pV / kT =23-10".

19.15 —ldﬂ—ﬂm"
A5, z=5y 7 =710

19.16. Ha *, BCst KHHETHYECKAS SHEPIHS TTEPEILIA BO BHYTPEHHIOKO SHEPrHIO
rasa. :

3
19.17. AU =5vRAT=12,4 19158

20.1.1) p¥=mRT/M;2) pV=VRT;3) pV'= NkT;4) p=nkT;5) p=pRT/M.

20.2.2)pu T:6) Vu T;B) p, V, T. U; — maxcuManbHa, U, — MUHUMaNbHa.

203. V=10 n

204. m=22r.

20.5. Azor.

20.6. Am/m=1/3.

20.7. Puc. 302; I — usorepma, 2 — u3obapa, 3 — u3oxopa.

20.8. Ecin M, = M, w m; =m,, 10 T, < T ecnn M, =M, u T,=T, 10
m, < my;, ecnn my=m, n T, =T, 10 M, > M,

20.9. p,/p, = 18 O, /tg O,

20.10. V(T)=+/VRT / C, tne C — NOCTOSHHBIA KOIDDULMEHT.

20.11. a, 6) YBeRUUUBAETCH.

20.12. Ysenuunnacb Macca.

20.13. JasncHue yBETUUUIIOCD.

20.14. YMeHbluunacp Macca.

20.15. Puc. 303 1) 1—3—2 1—6—2,2) 1—4—2 17— 2,
HI—5—-2 1—8-2

2021.V,=pV,/ p,=21 1.

20.22. p,=p,T,/ T,=10-10° Tla.

20.23.T,=TV,/V,=348 K.
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20.24.
20.25.
20.26.

20.27.
20.28.

20.29. A

20.30.
20.31.

20.32.
20.33.
20.34.
20.35.

20.36. h=

20.37.
20.38.

20.39.

20.40.
t=(n=-DV /V, =40 MuH.
20.42. n=
20.43.
20.44.
20.45.
20.46.

20.41

20.47.

20.48.

20.49.
20.50.

Am=m(T,-T)/T,=25r; m(Ty=m,T,/T.
Ap/ p=(T,-T)100/T =30%.

Vy/V, = L11.

T=AT/n=10,33 kK.
T,=MT/M,=031kK.

VM 1

R (T T,
py= MV,Typ, / MY,T,=80-10° Ta.
T,=(p,+p)T, /(p,+p,)=258 K.

S, Tz( paj P,
R P A
S, T P op

m=pVM / RT =041 kr.

m=—

) 2,5 kr.

p=pgH(h —hysine)/ (h, - h)=10-10° Tla.
(L+H)—(L+H) -4HL /3

2
Ah=h(+h,/ H)=50 cm.

OnyCT“TCﬂ B TMPAaBOM KOJEHE Ha
H+h+! [(H+h+)}

=3, cm.

T
Ah= > —\/ 1 —[(H+/1)[1—FI] =91 mMMm.

p
m=pV|1- =017 Kr.
P ( pa+pgh)
F=nd*p,(T-T,) /4T, =26 H.

log(p, / p)/ log(1+V, / V;)=80.
F=3mRT /rM -nr’p, —m,g =0,50 xH.
V./V=mM,/mM, +mM,)=065.
Al=2VAT / nd*T =55 cm.
p=2p,p,/(p+p,)=0]15 MIa.

RT ( . om,

=TMM

J 0,46 MIa.

RT M

p—p(,+mRT/MV=14 klla.
M=MM /(Mn +Mn)=29 r/mMons.

(pV m) M,‘My [pV m
P P C o m

=345
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21.1. Pnc. 304.

21.2. Tlpu cxaTMH MoJieKynbl MIAEANLHOrO rasa 4aie
CTATKMBAIOTCS M JABJEHME ra3a yBEJIMYHBACTCS, HaCTh MOJie-
KyJI HACHIIEHHOT0 Napa NepenaeT B XXHAKOCTh, NPH 3TOM JaB-
JIEHUE OCTaeTCsl TIPCKHUM.

21.3.V <mRT / Mp, =100 n.

Puc. 304 21.4. Oxnanurs 1o 3 °C.
21.5. YponeHb Boabl B Tpy6Kke OymeT noHuxarbes. [pu
100°C BOIA B CTaKaHe 1 TpyOke OyaeT HA OLIHOM YPOBHE.
21.6.p=Mp, / RT =058 Kr/M.

21.7. n=p,RT / Mp, =58-10*.

21.8.V =(m+m)RT / p,M =23 n.

21.9. p,=np, = 10° [Ma, Oyaer npoucxonuTs KOHAEHCALMA Tapa.

21.10. Hano BBeCTH CTONBKO napa, YTo6bI OH, CKOHAEHCHPOBABLLMCD, 330 -
HUA BECb COCYIL.

21.11. Ah=p, / pg=18,7 mm.

21.12. Hago HaxnoHuTb TpYOKy. Ecin ypoBH# Boas! B ee Konenax 6yayr onu-
HAKOBbIMH, TO HaJt BONOW HaXOIMTCS HACHHIUECHHbII Nap, a €CNIM Pa3fIMyHbI, TO BO3-
ayXx.

2113, p= 2L PRT 017 Mna,

T, My
21.14. pz—%':lﬁ» p, =023 MIla; macca HeMcrapMBLICHCS BOMBI

3
Am:m-—p"—MV-=42 T.
RT, ’
2115V, /V,=Mm / M _m, =1, nopuieHb YCTAHOBUTCS OCEPEANHE LINIMH-
apa.

21.16. p, = p,,M / RT, =94 r/M BbITIAAET poca.
21.17.¢=1-RTm/ MVp, =59 %.

M_K((pplu _.22_"..)=27 r

21.18. Am=m —m, = Rl T T
1 2,

mRT
21.19.9,=0,+ W"61 %.

mg(H —h) _

SHp, J 100=70 %
21.21. [Ipy nOBBILIEHUH TEMIIEPATYDHI.
21.22. ¢, =9 np,, T,/ p,T, =71 %.

21.23. p=@p, M / RT =92 /™.

21.24.9,=¢,p,, / P, =24 %.
230
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21.25. Ar=7 °C. [1pu NOHNXEHHMH TEMIEPATYPBI BO3IYXA HA YAULE 10 TOYKH
pochl nap BOMHM3KM OKOHHBIX CTEKOJ CTAHOBUTCSH HACHILLAIOLLIMM.

MV iewp, pu)_
21.26.m= R ( T —7,2)—2,4 r.
21.27. 9 =(9,5,+9,5,) / (S,+5,) =56 %.
VL1 Ah=0.

VI.2. Am/m = 0,2; p,/p, = 1,2.

VI.3. Puc. 305.

VI4. Puc. 306. 1) B cocrostumu [; 2) B cocTostHuM 2.
VI.5.7,..=9pV, /4R =041 kK.

V9I6. h=(1-@)({+H /@)=31 cm,
rae H=p,/p,g=0,76 M.

I'nasa VII

22.1. Y xene3a.

22.2, Han6oblLyI0 TEMII0OEMKOCTb UMEET XKEJTE30, HAMMEHBLLYIO — CBHHELL,
22.3. Y BrOoporo Tena.

224.1) ¢, > ¢;; 2) my> m,.

225. 7, =T,

22.7. C/C, = 1/2.

22.8. v =4vi+v) /2=045 km/c.

229.V,=V(T,-T) / (T,-T;) =0,80 n.

22.10.V, =V(T,~-T)) / (I,~-T))=60 n; V,=V(T,-T)) /(T,~T,)=50 n.
2211 T =(eym T +cm, ) / (eym, +cymy) =364 K.

22.12. AT =cyn(T, - T,) / (c,m, + ¢y +cym) =12 K.

22.13.m, [ my=c(T,=T,) / c(T,-T,).

22.14.c, =e,m, (T,-TNT, ~T))/ m (T, -T)XT,,.-T.)=090 xIx/(xr - K);

e =eum (=TT =T,) / m(T, =TT, ~T,) =42 klx/(xr - K).
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22.15. Puc. 307.

22.16.T = CT +emTy—Am—c,m(T,-T,)

C+eyn

rue Ty — TEMNEPATYPA MAABNCHUS JIbIA.
22.17.1,=0 °C. B cocyne xpoMe BOmBI GymeT el B KONMYECTBE

C(T,-T)-c,m(T,-T))
m=m, - X =29r.

=279 K,

e (T, -T)+Amy+c.mT,+c. .mT +c m,T,
22.18. T =-* 2( ! o) h TCM L, TC ML, e m, 0=271 K, rae To——-TeM-
c m +c, (my+my)

nepatypa 3aMep3aHMsi BOIBI.
22.19. m=[Am +c (m +m)T,-T)]/ Ir +c(T,-T))]=3,5 xr.
22.20.m,/m=r/(r+1)=087.
2221.U=m(r-RT / M)=21 MIOx.

3
22.22. p= le:2 pV +my(c,T, A)J/MV —R+c mzj 88 kIla.
3
22.23.0= [ vR+CJAT 14 kIx.

22.24.Q, = %Q =18 xlx.

22.25.T,=T,+2Q /5vR=373 K; U/V He namenurcs.

22.26. p=p, +2Q / 3V =0,14 MIla.

22.27.n=em(T,-T,)-100 / gm, =8 %.

22.28. 0, =(c,pV +c,m XT,-T,)-100 / gm, = 38 %;

N, =¢,pV(T,-T,)-100 / gm, =36 %.
C(TL ‘T)rz
1

T, — TeMneparypa KUMEHUsI BOIbI.
22.30. Q=cSAlp /a=3,6 MIx.
22.31. Q=cpAV /30=0,66 MIx.
22.32. H=1,0 cMm.

22.29.m,=m, {1— ]=0,96 kr, n=cm (T, —7,)-100 / Nt, =89 %, rae

23.1.Q=mv? /2 =50 klx.

1, °C 23.2. A=2mh =30 kIx.

40 + 23.3. 1) Mennsiii; 2) XeJle3Hblil.

20 | / 23.4. AT = (v} -v}) /2 =173 K.

‘ ! 23.5. AT = ngh/c =12 MK.

'20/ 23.6.AT=//2¢c; AT,=23 mK; AT,=12 mK;
40 ATy =21 MK; AT, =31 MK

60 23.7. N =(cpVAT +rm) / nt =13 KBr.

Puc. 307 23.8. v =+v2(cAT +1) =0,36 km/c.

232



23.9. h=(ecmAT +Am)/ nMg=29 m.
m
23.10. ng(vl—vz)[(v, +0) =570, vvz)]=4,6 KILK.

23.11. AT =nMv? / 2¢(m+ M) =27 K.

23.12. AT = n(vy +g1*) / 2cvl =20 MK.

23.13. Q=(m’v; - M) /2 M =40 MIx.

23.14.0, /0, =H /(H -h)=1)25.

23.15. AT = ng(p—p,)vt / cp=12 MK.

23.16. M =mv* /2 =22 r.

23.17.m=Ns/ngqv=74 r.

23.18. N =vymgv / s =29 xBr.

23.19. Am= Mghs / wlg =2} T.

23.20. my=mw, /v, =010 xr; N =nmgv?/sv, =32 KBr.
24.1. a.

24.2.Q=3mRAT /2M =25 xIx; ¢=3R /2 M =3,1 xkIIx/(xr- K).
243.AU=Q=3pVAT /2T =10 xIx.
244.0=3V(p,—p,)/2=30 xlx.
24.5.T,=T\(1+2Q/3p V) =033 kK; p,= pl+2Q/3V 0,57 MIla.
24.6.Q=3(n-HVRT /2 =22 xIx.

24.7.Q=3mRT(n-Y) /2 Mn=12 xIx.

24.8. MoxHo.

249. g= A

24.10.7,/T,=V, / V; A= pVy-V)).

24.11. A= p,(V,-V)).

24.12. a) A= p(V, = V) + p,(V; Vo), 6) A=(P,=P)(V,-V)).

3 2
24.13.AU=§Q=12 KIx; A=§Q=8,0 KIX.

24.14.Q=5mRAT /2 M =25 [Ix.
20 . &

24.15.¥,=V,+3, =30 1. =30,

l

24.16. A= (n- l)mRT / nM =83 xlIx.

24.17.Q=5vRT(n-1)/2n=28 xllx; AU /Q=3/5-100=60 %.
2 MA

UIB.T,=T,+3—=312 K.

24.19. A=(p, +mg / SWAT / T =80 Ox.

24.20. h=RAT /[p,S —(M -m)g}=16 M.

3
24.21. 1) A=vRT;=23 xlIx; 2) AU=—Z

l6—l43] 233

VRT,=-1,7 xlx;



RT,
3) Q=%=o,57 KIIK.
24.22. 4 =VR(T—T,)2 /T,=2,7 xIx.
vM
24.23.0= ?(51)§’—21le3 -3v}) =13 xlx.

24.24. A=-2vRT,=-68 RIK.3 .
24.27.1=A-100/(4+0) =20 %.

24.28. 1= 2(n,~1)(m~1)-100 / Smm,—2n,-3)=17 %.
24.29.0=(T,-T,-T,+T;)-100/ (T,-T,) =25 %.
24.30. n=(n-1)-100 / (n+4) =38 %.

24.31. n=2m-100/ (20+7) =27 %.

94
24.32. 7, =[l—m(l—n,)]-100=53 %.

24.33.1,, =(T,~T,)-100 / T, =49 %.

24.34. A=Q(T,~T,)/ T, =088 klIx.

24.35. AU = A(1-n) =14 klIx.
2436.0,/0,=T,/T,=1/3.

24.37.T,=nT, =030 kK.

24.38.m, /0, =(T, +AT-T)T, / (T,-T)(T, + AT) =2.0.
24.39. M, = A-100 / mg =24 %; n,=(T,~T))-100 /T, =42 %.
24.40. N =(T,-T,)mq / Tt =44 KBr.

VIL1.m, / m=cAT /A =0,062.

2

VIL2. T =~ | mT + MT, +—V_
= e\ 2+2c(M+m)

VIL3. O =(cAT +AM)m+ Nt =12 xIOx.

VII.4. A=mRT / M =0,17 MIAx; U=rm-mRT / M =2, MOx.
VILS. Q, =5pV,/4=19 klIx; Q,=p}V,/4=0,38 klIx.

VIL6. n=2(n-1)}/ (4n*+3n-7)=13 %.

VILT. 0= (p,~ p)(V;=V))100/ B(p¥s= p V) +2 (V- V)]=9 %.
VIL8. n=(p,- p)(,~V;)100/ B(p,V; - p¥)+2p,(V;~ V)] =10 %.
VII9. A=rm=6,9 xIx; AT=rm/cpV=1,6 K.

VIL10. c =r(m- MpV / RT,) / m(T, -T)=1,5 xIIx/(xr - K).

)=304 K.

Fnasa VII
25.1. AB = 13,4°.
25.2. ¢ = nemN,/M = 44 MKn.
25.3. Her.

25.4. F, | F. =ke? / Gm® =42 10",
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25.5.9=JGM.M, /k =5,7-10" Ku.

25.6. R=4/9%e’ /16n°pG = 76 mxm.

nmN ,ze :
o J =2,6 xH.

25.8.q,,=(kgt\Jk’q* ~4kFr*) / 2k; g, =38 MkKx; ¢, =12 MKKu.
259.x= r,/q3 /g, =45 cM OT 3apsna g, Ha NPOLOIKEHUH JIMHUH, COENUHIO-

25.7. F=k [

el 3apsaet q, U g,

Q:

25.10. Ha paccrostHuu //3 OT ¢ Hamo TOMECTHTDH IMOJIOKUTENbHbIA 3apsii
4
97

ki
25.11. F=—‘i—‘§i=32 MKH.

25.12. F=kg’\3 /a’>=50 mxH.
25.13. B ueHTpe TpeyroJbHUKA HAZ0 TTOMECTUTD 3apsiil MPOTHBOMOIOXHOrO

3Haka Q= w/gq /3=5,8 mMxKu.

25.14. F=kqQ / 2nR™

24241
25.15.0= C q.

25.16. r =2q+/k / 3mg =35 cm.

25.17. F, =mg+kq*\3 / a*.

25.18. ¢ =2rF / k =30 uKn.

25.19. llapuku CONMPUKOCHYTCA, a TIIOTOM pa30iilAyTcsad Ha paccros-

wie r,=r/Y4=32 cm.

16*

25.20.e=r7/r} =81
25.21. p=p.e /(e-1)=16 r/cm’.

25.22. R=4[Tke? / 4mw’.

25.23. T = oml |—Heose
ES I gl 2kg? cosal”

k 2

2

kq _
4misino ’

25.24.a,=gtga~

W&; v=\/glsinoc-tg0t—

_\/ g kg’
©=VIcoso dmPsina’
26.1.1) E(r)=kq /1, 9=kq /r; 2) E(x,y)=kq / (x*+y?),

Q(x,y)=kq / {x*+y*.

26.3. a) E, > E;; 6) E, > E); 6) E, = E,.

26.4.r,=1\Jq, / (Ja, +:Ja) =01 m.

235



7
.

~
P IR
~

r
Puc. 308 Puc. 309
26.5. E, = 4E,Ec =16 B/m.
°" E.+2E.E +E,

26.6. Eg. ) =25 xB/M; Eg 5 E(0 _3= 8,8 xB/M; mapamnensHo ocu Xx.

26.7. Touka ¢ xoopauHaraMu (4; 0

26.8. E=37 kB/M; mon yriom o = 66° K OCH X.

26.9. £ =1,15kqg / a*=0,10 MB/m.

26.10. E=kp/d*=18 xB/m.

26.11. g =d’E / kI =1,6 uKn.

26.12.¢0,=20 0./ (@, ,+¢)=75 B.

26.13.¢,=2kq /a=0,20 xB; ¢,=2kq /ea=0]0 kB.

26.14. x = a/2.

26.15. E =32kq / 4R* =1 kB/cM; @ =3+2kq /2R=64 KB.

26.16. E =kgl / (*+R) % @=kg /\P+R*; B uentpe komua E=0;
¢=kq/R; E,, Ha paccTOSsHUU l=\/5R/2.

26.17. EI =0, ¢,=q/4nc,R=10 B; E,=q/4ney’ =11 B/m,

=q /4ney =10B.

26.18. (p, =@¥N / N =00 B.

26.19. E=0, ¢,=Ro/g,, 0<r<R; E=Ro/ey’, ¢=Rs/er, r>R
(puc. 308).

26.20. Her.

26.21.0=2¢,0/ D=29,5 uin/M’.

26.22. R=rp, /@, =60 cMm.

26.23. E, =0, E,=q, / dne g} =22kB/M; E, =(q,+q,) / 4ne gy =—18xB/m.

1 (4, & 1 (40 9:)_ .

26.24. 0, = o [R R) 60 B; 4ne(, p +R2 =15 B;

¢,=(q,+q,) / 4dney, =0.

26.25. R=(4q,+3q,) / 24ne 0 =50 cm.

26.26. £ =pr /3¢, 0<r<R; E=pR*/3ey? r> R (puc. 309).

26.27. E, =pr,/3e£=38 B/m; E,=pR*/ 3.°,O,sr22 =6,3 B/M, BHYyTpH Ou3JEK-
tpuKka; £,=pR’/ 3y} =189 B/M, BHe manekrpuxa; E,=pR®/3ey?=4,7 B/m
(puc. 310).
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E
E,B/m o) 1
18,9 .
] ——
1
1 —
63|---a 0 x
H
0,05 M
Puc. 310 Puc. 311
26.28. 1) £E=0,23xB/m;2) E=113B/m(puc. 311). E
26.29. 1) E=0; 2) E=0,30 MB/m (puc. 312).
26.30. Ag = kg(r,~r,)/ rr,=45 B.

26.32. A=kq,qy, /[ r,(r,+r) =40 Mxx.

26.31. A=kq’(r,~nr,) / rr,=016 x. ]
26.33. W, =kqq,/r=90 mMxlx. #

26.34. v=eJk / my =016 xm/c. o1 %
26.35.r =ke’ / m,p* =025 mm. Puc. 312
26.36. T =e” /12ne kr =56 TK, rne k — mocTosiHHast

bonbumana.

26.37. R=qg,/ 2ne mv* =81 cm.
26.38.W,=-5¢" / 4ne a.

26.39. ) v=e\2k /myr =023 xm/c; 2)v =e,/3k /mr =027 xm/c.

2 -
26.40. v, =1/vf+—‘3§“:;—‘”’) =30-10° m/c.

my' [ E -
26.41.r= 4ke2+ ke =49 HM.

26.42. A=-2kq* / a=—60 mMxIx.
26.43. A=—kqqy / R(R+r)=-2,6 MxIx.
26.44. g =—2mgh* / kg, =—-3,9 MxK. "

kq? 2
26.45. F, =mg(3-2 cosa)+1—2 (3 —m) =3, H.
26.46. = b2 +e’EF / m =2,3-10° M/c; o= arctg(eEt / m.v,) =45°.
26.47.s=myv’ /2eE =24 c™m; t=mp [ eE =47 Hc.
mu}

26.48. F, =mg-—qE—7=50 mH.

mg 2m’g’ A »
26.49.y—qu,Ap—J2qu¢+ 4 =6,1-10" xr- m/c.
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Puc. 313 Puc. 314

26.50. g = mgd/Ap =9,8 107" Ko U, = mgdAg/(mgd — eNA@) = 17 kB.

27.3. Kak B ciiyvae MpoBOJHMKA, TaK ¥ B Clly4yae JUINCKTPUKA CTEPXKEHD B O~
HOPOIHOM I10JI€ Pa3BOPAaYMBAETCA BAOIb CUJIOBBIX IMHHH, @ B HEOAHOPOMAHOM €1l
OyneT ABUTATLCS B CTOPOHY BO3pDAaCTaHMS BEIMUMHBI HAIPSLKEHHOCTH.

27.4. TIpoBOIHUK A BBECTH BHYTPb IPOBOAHUKA C U KOCHYTHCS €TI0 BHYTPEH-
HEH CTEHKHU.

27.5. 3apsokeHHBIR NPOOHBIA 1IAPUK BHECTU, HE KacasiCh, BHYTPb MOJOFO
NPOBOIHMKA, IPUKOCHYTHCA K TPOBOAHUKY MAJIBLIEM M 3aTEM IHAPUK YAATUTL. Tak
XK€ TMOCTYIHMTh CO BTOPBHIM TNPOBOIHUKOM.

27.6. 3a3eMyIeHHBIN MIPOBOJHMK MMOIHECTH, HE KACASICh, K 3aPSKCHHOMY, 3a-
TeM ybparb 3a3eMJIEHHUE.

27.7. DnexrpocTtaTuieckast UHAYKUMS MIPUBOAUT K TAKOMY repepacripenene-
HUIO 3apsSIOB HA Iapax, IIPH KOTOPOM ONHOMMEHHBIC 3apAnbl OKa3bIBalOTCA Ha
OONBIIEM DPACCTOSHMM, YeM pa3HOuMeHHbIe (puc. 313).

27.8. D10 BO3MOXHO, €CJIM 3apsil OAHOrO U3 LIApUKOB MHOro foJiblie 3apsiaa
Ipyroro.

27.9. Het (He3apsoKEHHOE TENIO BCIEACTBUE IMEKTPOCTATUYECKON WHAYKLMH
takxe OylIeT NMpUTATHBATHCH).

27.10. Ja.

27.11. [a.

27.12. HanpsokeHHOCTD NOJIS BHYTPU WIapyKa paBHA HyMo. B cnyyae 3aps-
KEHHOTO IIapuKa OTBET HE U3MEHMTCH.

27.13. Puc. 314.

27.14. Puc. 315. Ha BHyTpeHHE MTOBEPXHOCTH TIOTHOCTD 3apSA0B HE OMHA~
KoBa. Ha BHeUIHeil NOBEPXHOCTU 3apsiabl CBOOOAHBI U TIOITOMY paclpeneieHbl
paBHOMEPHO. YHUCII0 CUIOBBIX IMHMI BHYTPH U BHE IIPOBOIHHMKA OJIMHAKOBO.

27.15.¢ = ER=33 kB; ¢=ER*/ k=37 uKn

27.16.9=2¢09,/(¢,+9,)=24 B.

27.17.Q=k(g,~q,)’ / 4R =18 Mx]Ix.

27.18.9'=q /2.

27.19. F=q(E,-E)/2.

27.20. F =kq?/(2r)*=0,25 mH.
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Puc. 315 Puc. 316

kq

kq
27.21.¢= A W =012 «B.
27.22. g =2(r-Isina)/mg tg o / k =20 uKn.
27.23.k=q* /l6ne y*Ar =49 H/m.
27.24.¢ >¢€,.
27.25. Puc. 316.
27.26. E, =kq /er} =50 xB/m; E,=kq/r; =38 kB/m.
27.27. ¢’ =4nR’o(e -1) /€ =31 nKn.
27.28.6,, =&, (e—1)A¢ / £d =0,88 MKK/M’.
28.1. IloTeHuMan GOMbLIEro Iapa MeHbLIE. [10TEHLIMANBI CTAHYT PaBHLIMH.
28.2. Ha 6onbuieM. He Gyayr neperekatb.
28.4. R=kC =90-10° M.
28.5. C=0,71 M®D; Agp=¢q /4ne,R; =14 kB.
28.6.9=D¢p /2k=0,10 mxKu.
28.7.¢,/9,= N¥*=100.
28.8. F=0,9,D? /4kr*=0,10 mxH.

4R -qR, . kg tg)
28.9. Ag = R R, =12 uKn; (p—-——~—-—Rl+R2 =-72 B.
28.10. R,= R, (&-1}30 oM.
?,

28.11. ¢, =9, =(¢ R, +9,R,)/ R, =048 KB,

g,=0; g;=4ne (R, +R0,)=35,3 HK.
28.12.¢,/¢,=(1-R,/ R); C=4ne,RR,/(R,~R).
28.13.w =g, /2R*=0,18 JIx/m’.

28.14. Q= (W, - JW)? /2 =020 mIIx.
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28.15. 0 =(C\0,+Cy,) / (C, +C,).

28.16.9=20,9,/ (9, +¢,)=48 B.

28.17. 0=C,Cy(0,~9,)’ / 2(C,+C,) =12 Ox.

28.18. a, =JdC /g,=106 M; a,=.dC /ee, =48 cm.
28.19. Jlucrok crioabl.

28.20. 5= 1,6 M".

28.21.g=q,(e~-1) /e =12 mMxKn.

28.22. F=¢,SA@’ /2d* =123 MH.

28.23. He uamenurces.

28.24. YMeHbliMTCc B 9 pas.

28.25.1) C=2eC, /(e +1)=1,75C,; 2) C=2C,

28.26. He nmosnuser. EMKoOCTh yBenuuurcs.

28.27.C=2¢,5/d.

28.28.U7=(U,+U,)/2=150 B; U;=(U,-U))/2=50 B.

28.29. Ag,, =¢,d,A¢ / (e, d, +£,d,)=0,30 kB; E, =30 kB/m;
AQ, =g, dAQ / (€, d, +e,d))=18 kB; E =90 xB/m.

28.30. U = Ed(C,+C,)/ C, =48 xB.

28.31.Q=CU? /2 =50 mxllx.

28.32. 1) He wsMmenurcs; 2) yseanuutcsa B 4 pasa.

28.33. A=CAp* /2 =010 MIx.

28.34. A=(e-1)g’ /2C =50 mIIx.

28.35. n,,,, =€-100 / (1+&)=75%; n,,, =100/(1+€)=25%.

BOCK

oG CLG, (€, +C)(C,+C,)
8.36.0C=c.tcvc,; €+ C,+C,+C,+C, -
28.37. a) Cygu = C; 6) Co = 2C.
4
28.38.4) Cpe,, =3C; 6) o =C

28.39. A=CU*e-1)* /2e(e +1) =10 MIx.
28.40. Aq=CU / n(n-1)=1,0 mMxK.
28.41. A=CU*Ee-1)/3(2e +1) =56 MIIx;
AW =CU*e-1)/6Q2e+1)=2.8 MIx.
C(A/ € -C))
*2—3 0 M
C,+C+A/€
28.43. 4,/ q,= A0/ A, =(C,+C,+C,) / (C, +C,)=2.5.
2844.9,~0,=%+q/C=50 B.
(0,9, +%€,-€,)CC,
CC,+CC+CC,y
v,=UcC,/C,=033 B.
28.46. 9, =C,(6,-€,)+q,C,/C, =0.
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28.42.C, = k.

2845.U, = =10 B; U,=UC, /C,=067 B;



28.47.¢,=¢,=C,C,(%,+%,) / (C,+C,).

28.48.¢ -0, =&(C,C,~C,C,) / (C,+C)(C,+C,).
28.49.9,-0,=(€,C,-%,C,) / (C,+C)).

28.50. 9, =¢,=C¥€/3=10 nKn ¢,=2C%/3=20 nKn
28.51.9,=C%/30, q,,=C%/6.

VIILL. g = L(D +d)\fane k(L ~1) / Dd =1,7 mxK.
VIIL2. F =3¢/ 4ne s,

VIIL3. 1) x=/J15/2; 2) x=1/2.

q q°
VIIL4. A o5 (1—28(/(S)=2,7 KB.

VIILS. W= 7C¢&%/10.

VIIL6. Ag = Ag,/3 =40 B.
VIILT.¢\=q,/2%4,/2; 4,=9,/2%q,/2.
VIILS. ¢ = 0/3.

VIILY. F, =3¢ /16me /> +/3gE =76 MH.

IFaasa IX

29.1. a) g1, = Ip(t, — 1,); 6) g, = (I, + L) (1, — 1,)/2.

29.2. R, > R,.

29.3. I=g/t= 0,50 MA.

29.4. I = UAC/At= 1,0 MKA.

29.5. R=Ag/I= 35 Om.

29.6.j = U/pl=10 Ajem’.

29.7. R= 16mp/1rzD4p0 =9,4 OwMm, rie p ¥ py — YAETbHOE CONPOTUBIEHUE H
IUIOTHOCTB CTAJIM COOTBETCTBEHHO.

29.8. /= RS/p(1 + o) = 6,0 m.

29.9. R, =R (1+at) / (1+ot) =22 Om.

29.10. 1, = [n(1+at)-1]/ a0 =247 °C.

29.11. Up=2U,;

29.12. N=U/U, = 35 wir.

29.13.R=(U-U,)/ 1,=80 Om; I=S(U-Uy/ [,p=32 m.

29.14.1, /1 =ap, /P, =60.

LU\ BU-41,1U"

21,1,

29.15. R , = . R, =30 Om; R, =10 Om.

29.16. B 4 pa3za.

29.17. R, =U(S,+8) / 1 (5,+5,+5,)=8,0 Om; [;=1,0A; U =R =8,0 B;
R, =US (5,+5)/ 1,5,(5,+5,+5,)=12 Om; ,=033A; U,= U;= U~ U;=4,08;
R,=US (5,+55)/ 1,55(5,+5,+5;)=6,0 Om; [;=0,67 A.

29.18. 20; 30; 40; 60; 90; 120; 180 Owm.
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29.19. R = Ry(n — 1).
A 29.20. Puc. = 317 @) Rgu=ri 0 Rgu=
=K1 -r/R); 6) R o Rr/(R+r)

1
- 2
: 29.21. @) 0 < U, < Uy; 6) U(,_Um ~u,.

P77 IR A N 3 1
R/4’__ 6 : 29 22 a)U UO’ Unxz(); 6)Unblx=§U0’
: 2
R r U,,x='9‘U0.
Puc. 317 . __}S' —i '
¥B.9R=K OR=-3 oOR=3K
z) R,=R

4 5 7 3
29.24.a) R=r,6) R= e)R —r JR== ra)R re)R —r Vxazanue.

Hpu pacucTe CO]'IpOTHBJICHHH CJIOXKHBIX y‘laCTKOB )’1106H0 COCTaBJisSITb DKBHBaA-
JIEHTHBIE CXEMBI, YYMTBIBAsA, UTO TOYKH, MMCIOIIME OAUHAKOBBIC NMOTCHUHAIDI,

MOXHO COCIMHHUTD MIN Pa3aCINTD.

3
29.25. R, =>R.

4
29.26. U /S
20U =y aw,-u) T <
29.27. HanpsixeHue yMEHBLUMTCS.
29.28. I=2U,, /R=15 A.

29.29. R=3U,, / [ =225 Om.

29.30. /1, = UR, =0,50 A
TUOAT(RARYRAR)+RR, ’

2931 R, =20 om; 1R)=1,+1, 2
. T-NI, ‘R )

rS
2932.1=1, (HB—) 63 A

29.33.R=(U-1y)/1,;, R =90 Om; R,=0,49 xOm; R;=2,5 xOum;
R, = 5,0 xOm.

29.34. U, =Ur,(R+2r,) / [R(r,+r))+4rr,]=33 B;

U,=Ur(R+2r) [ [R(r,+r)+4r]=27 B.

29.35.U,=UUR, /[R(U-U)+RU]=034 B.

29.36. 1) Cxemy a; 2) cxemy 6.

30.1. Puc. 318.

30.2. R/r=1,0-10%

30.3. a, 6) cuna TOKa yBEJMUMBAETCS, HANpPsSDKe-
HME YMEHBLIAeTCo. Puc. 318
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304. /=% /(R+r)=050 A; U=%-1Ir=40 B.
e/,
30.5. I,= ————n%, e 1)~060 A
30.6. I, =€U / (8-U)R=030 A.
30.7.€=1,1,(R,—R)/ (I,—1)=10 B; r=(I,R,— I \R) /(I,~1})=50 OM.
30.8.r,=R?/r=020 Om.
30.9. R, = R*/r=45 Om.

m
30.10. €=U (] +EJ =0,33 xB.

3011. 7. =1, = ER+R)
AT R’—R1R2+(R1+R2)(R3+r) R R
IR _IRR,
Iy = =033 A; U, =1,R,=50 B; Uy =U, =40 B;

R+R, 7 ’ R +R,
U,=¢-1r=908B.

30.12. €=3FEd =30 B.

30.13.r = R(n-1)=3,0 Om.

30.14. ¢ =CéR /(R+2r)=4,0 mMxKi.

30.15. R=qr /2(C¢é-4g)=2,25 Om; g,=q /2 =225 mxKn.

30.16. g =Cé(R,—R,) / (R, + R, +2r) =21 mxKn.

30.17. ¢ =4CER(R+r) / QR+3r)2R+r)=0,68 MKi.

30.18.9,-¢, =(C,R,—-C\R)E / (C,+C)(R, + R, +r).

30.19.9,-¢,=%/10.

30.20.0,-¢,=1r-€=20 B, ¢,-9,=%+1r=60 B.

30.21.6€,=¢(/,+1,) /({,-1,)=12 B; r=28/(,~1)-r=10 Om.

30.22.9,-¢,=[€,(R+r)+% nl/ (R+r,+r)=12 B.

2
30.23.9=3C€=10 mxKn.

30.24. R=%,r, / (€,-%,)=0,6 Om.
30.25. R, =[R%(%,~28,)-38,Rr,]/ (€ ,R+%,r, +26,R) =30 Om.
30.26.%,=%,(RR, —RR) / Ir,(R, + R, + R+ R)+(R, + R)(R, + R,)]=2,2 B;

TUTIOC TIOAKIIIOUEH K K.
30.27.q, =C8QR+r)/(R+r)=050 uK1; g, =-C%r/Q2R+r)=-030 nKr;
=CBBR+2r)/ (R+r)=090 uKn; g, =CER/(R+r)=0,10 uKn.
30.28. 6=(€,r,+€,r) [ (r+n); I=(6,n,+€,r)/[nn+Rr+n)}
30.29. €=(€ 1, + €, +851n) [ (nry iy trn).
30.30. R=r=16,0 Om.
30.31. U=0.
30.32. [ =(€ ,+€,+%,) /(n+nr+r)=10 A; U, =%,-Ir =0,
U,=%,-Ir=0;, U,=¢,-1Ir=0;I"=10A; U] =10B; U;=0;U;=-10B.
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Puc. 319

30.33. R=(&,r}+%,r) / (6,r,+%,r,) =30 Om;
I=(€,+%€,) /(R +r+r)=050A

3034. R=(U-8)/ I-r=65 Om; U =%+1Ir=55 B.

30.35.€=(¢,,+€,r) / (r,+r). DIOC OGatapen OymeT YMEHbUIATHCS, MOKA
BAC akKyMyasITOPOB HE CPaBHSIOTCS.

30.36.1 A-u=3,6 kKn.

30.37. 1) 50 A - 4; 2) 200 A - 4. [Ipu nocnenoBaTeNbHOM BKITIOYEHUH YBETHYH-~
paerca DJIC, npu mapajineNbHOM — CHUa TOKa.

30.38. 0=65 A u

31.1.A=IUr, A=I’Rt; A= U*YR.

31.2. 1) Ha pesucrope 2R Gonblue B 2 pa3a; 2) Ha pe3uctope R Gonbile B
2 pa3sa.

31.3. P= UZ/R (puc. 319). Tak, 9TOGBI TOK ObIN TNOCTOSIHHBIA.

314. A=qU=3,0 Ox.

315. 1) A=qU=10,29 xlIx; 2) P=qU/t=129 Br; 3) R= Ut/g= 5,0 Om.

31.6. P'=P(U,/U,)* =018 xBr; P;=P(U, /U, =20 Br.

2

U
31.7. P==; P, =80Br; P, = 40Br; P’=(

R,+R)R P/=89 Br; /=18 Br.

4
31.8.Pl=§P=400 Br.
31.9. 40 Br; 60 Bt; 80 Br; 120 Bt; 180 Br; 240 Br; 360 Br.
31.10. R, =U(U,-U)/ P=6,23 Om.
nP nrP
311U, =U+nrP /U =08 KB; Pl=*l7* U+—U—- =2,7 xBr;
n=nP /P =67%.
3112. P = UZU’P/(rP+U) =0,69 KBT; P,=2UU2P / 2rP+U%?*=093Br.
31.13. ,=(U-1Ir)/r=42 A; n=1-1r/U=95%; m=1-1Ir/U=50%.
31.14. Pnc 320; 1) P, =%l 2)P,,=F6—1I'r, 3) n=1- It
31.15. Puc. 321; 1) P, = €/(R + 1;2) P, = RE/(R+ P4 3)n = R/(R+ 7).
3116. Puc. 322 DI=€/(R+n; 2) U= "SRAR+1; 3) P, =ER(R+ 1Y
4) Prgy = B/(R+ 1%;5) Py = /(R + D%6) 1 = RAR + 1). P,, Maxcumansa
npu R=r.
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3117, 1,,=6£(8—4rP) /2r; [, =1,0 A; [,=2,0 A.
31.18. R, =(€*-2rP)/2P+[(€*~2rP)*/AP*~r*; R, = 3,00m; R, = 0,30 Om.
31.19. W= 08 =2,2 MIIx.
3120 [=(1,+1,)/2=13 A; I,=1,+1,=26 A.
31.21. I, =(PI}-PI}) [ (P1,-P1)=80 A.

(I}R,~ I;PY
31.22.P,, =
e AL LU = L)(I P~ 1,P)
31.23.€=2P, ./ I=12 B; r=P,./I*=30 Om.

M@&KC

31.24. P, =¥’n/4R(1-1n)=11 Br.

MAKC

31.25.r =(n-DRR, / (R,- nR) =14 Om.

=32 Br.

(R+r?)=J(R} +r?) —4Rr? R
31.26. R, = IR, =0,62 Owm; "=1_217; n, = 80 %,
1, =20 %.
31.27. P, = P(1-m,) / m, =32 Br. Vkasanue. MowHOCTb, BEUIENSEMAs BO

BHELIHIOIO LIeMb, B [IEPBOM M BTOPOM CJIY4asX OAMHAKOBAa. 3TO BUAHO U3 CPaBHE-
Husa KI14.

31.28.r =R R,.

31.29. 1,=%/3R=010 A; [,=%/1,5R=020 A.
31.30. P, =P, =n2/4r=10 Br.

nap
31.31. Q= N&*/r.
31.32. Puc. 323;1) By, = (U? = UB)/r;2) Py = (BU—€)U/r;3) Py =
=(U=8)Y/r, Hn=2/U. Pyon MakcuManbHa nipu € = U/2.
31.33. P =(U-%)*/r=16 Br; P, =(U-6U /r=48 Br.

noTp
31.34. n=%/U=0,80; P=(U—€)8/r=2,4 Br.
31.35.€ = U/2=6,0 B.

31.36. = P/8,=0,50 A.

P n
QZ
’ | O .
Prom :
1
1
1
Prenn 05l :
F---oo |
r 7 1 1
| . :
. 9/13 U & ur U [
Puc. 323
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31.37. Puc. 324. 1) Py =1U; ) P, = IU— I’r, 3) Pen= I'r, =
=1-—Ir/U P, makcuManbHa npu /= U/2r.
31.38. B, = IU =088 xB1; P, =UI - I’R=0,75 xBT;n=1-IR /U =85 %.

31.39. P=UI-UI*/ 1,=58 Br.

31.40.1,, =(U+VU*-4RP)/2R; I,=125 A; I,=30 A.

3141, =BI(I,- 1)/ (BI}-PI}) =83 %;
n,=PA(1,- 1))/ (P,I;-P1})=67%;
I,=(BI}=PI}) / (PI,-P,1)=60 A.

31.42.t=cmft, 1)) / IU =10 MuH.

31.43. 1 =cppJT,,-T,) / U* =10 ¢, tm€ p ¥ py — YAENBHOE CONPOTUBEHHE 1

IUTOTHOCTb CBMHIA COOTBETCTBEHHO.
31.44. AT = j’pt / cp, =4,0K, r2ie p M Py — YAENBHOE CONPOTUBNEHHME U TLIOT-
HOCTb M€IH COOTBETCTBEHHO.

v
3145.P =cp0-1-n—-(TK -T)) =15 xBr, rne py — IUIOTHOCTL BOIBI.

3146.r=%, /Rt /cmAT —R=3,0 Om.

31.47.1) t=1,+17,=32 MuH; 2) 1=1.1,/(T,+1,)=6,0 MuH.

3148.m=Pr /ng=84 r.

31.49. [ = pumgv/Un=59 A; v, =vu/(sina— pcosa) =2,5 m/c, rae sin o — yk-
JIOH.

31.50. I = mgv(ucosa—sina) / Un=0,24 KA, rae sin o — yKJIOH rophl.

3151 R=(Uk-mgh)/ It =9,7 Om.

32.1. 1) YBenuuurcs B 2 pasa; 2) yMEHBUIATCS B 2 pa3a; 3) He UBMEHHTCS.

32.2. YMenbluaeTCA.

323. m=mdt/e=10,20 r.

324. v/v,=5,/8, = 1,5.

32.5.v=1IM /2epN,S =037 mm/c.

32.6. E=4Ip/nd*=16 MB/wm.
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32.7. Cuaa TOKa CHayasa yBeJTMUMBAETCS , @ [IOTOM OCTAETCS MOCTOAHHOM,
32.8. YBepnuuTCH.

32.9. Bo BCEX Clyyasix YBEJTHYUTCS.

32.10. 3, = 1,0 r/mons, ky = 10,4107 - Kr/Ka i, = 23 1/MOMb, Ky, =

=24-10" KF/KJT; X = 8,0 r/monb, ky =83 107 kr/Kn; xg, = 32 r/Mons,

kcu

=33" kr/Kn.
32 11. Om/makoso.
32.12. W /m=nFU / Mn=30 MIx/kr.
32.13.t=hpnF / Mj=1 u 58 Mun.
32.14. h= Mjt / pnF =50 MM,
32.15.m=MIt / nF=19 t.
32.16. I=mnF / Mt=40 A.
32.17. R=UMt / mnF =20 Om.

IRT [ M, M,

32.18.V = P [nHMHZ + oM, )=0,62 J.
M, FeN,U
gMH(Mmu “‘Mnl)

32.20. N =1t /2e=25-10°.
32.21. la. Hano yBenuuuTh MOLIHOCTD MOHU3ATOPA.
32.22. E=W /eAh=54 MB/M; v =,/2W /m, =2,7-10° m/c.
32.23. % 5Ty 100010 %.

32.24.¢= EX —15 B; v =,/2eEX/me =2,3-10° m/c.

32.25./=¢/ E =030 xm.

32.26.¢ = Er =15 kB; q =4ne, Er*=8,3 uKn

32.28.0=424/m, =126-10° m/c.

32.29. v = JZ—E[_//—me =8,4-10° M/c. Ykazanue. DHeprus TENNOBOro ABMKEHUS

32.19.W = =4,7 TIx.

npeHeOpeXUMo Maia.

1,
1
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3230. N=1_1/e=25-10".

32.32. I =Pe /W =010 MA.

3234. 1) j=env=72 A/M% 2) p=E /env=14-10" Om - m;
Yy=env/E=T7,2 oM -eml.

32.35. 1) Mbiuibsak, gocdop, cypbMa; 2) 60p, ATIOMUHHWIA, MHAWH, TalIuii.

IX.1. Toxk B npoBOOHMKE, 3aMKHYTOM Ha  MCTOYHMK  TOKa,

=2%/2R+10r)=0,20 A, TOK B NPOBOAHMKAX, TMOAKJIOYEHHBIX K HCTOUYHHUKY,
=¥€/2R+10r)=0,10 A; B OCTaNbHBIX TOK PaBeH HYIIO.

IX.2. =%/ (0R.R,+R, +R,) =48 MKA.
IX.3.9,=2C%€/3=20 vKr; g, =2C%/3 =20 MKI, g, =0; Ag =26C =60 MKn.
IX.4. v=%€2RT / 4RyPSM =047 m/c.



IX.5. P = IUn(t-n)* / klk~(1-n)’]=0,16 BT.
~ v, 1} UI(L,-1)n _

IX.6.v= I Ml =26 cm/c.

IX.7.m= Mar* /2neN, =24 t; m(t)= Mat® / 2neN,.

IX.8. Ha neBoii cropoHe cpeaHero anekTpona Oyier BbIAEASTHCA cepedpo:
Mg _ 2ZmR _ . . .

: =R+ MU /2 Frm =(,64 Mr/c; Ha MpaBoit CTOPOHE BYAET BHLIEAATHCH XJTOP:

My 2mM(R+ M, U /2 Fnm)

t M,,QR+M,U /2 Fnm)

=044 mr/c.

Fnasa X

33.1. 1) MNMpursarusalorcs; 2) orrankuBaioTcst; 3) OyayT Bpawiatbhesd, a 3aTeM
MIPUTSIHYTCS.

33.2. YV 3/eKTPOHHBIX My4YKOB Mpeobnagaer KYJOHOBCKOE OTTAIKMBaHME.

33.3. Byzer.

33.4. B cayyae 2.

33.5. a) nosepHeTCs; 6, 8) MOBEPHETCA U BTAHETCA B 0671aCTb 60JIee CUIBHOTO
nons.

33.6. @) M = p, B, HanpaB/ieH 3a IUIOCKOCTb PUCYHKA; 6) M = p, Bsin o, Ha-
MpasJieH 3a MUIOCKOCTh PUCYHKA; 8) M = (), MoJI0XKeHHE YCTORYMBOrO PABHOBECHS,
2) M =0, nonoxeHne HEYCTOMYMBOrO PaBHOBECHS.

33.7.B=M / ISN =50 mTa.

33.8. B=0.
33.9.a) By=pp,l /mr, «Ha Hac»; 6) By=pp,J(n+1)/2nR, «Ha Hacy,

6) By=pp/(m—1)/2nR, «oT Hacs.

I
33.10.151_”1';lO c0s30° =10 MT.

33.11. 1 =2mRB / up,(m +1) =41 A.

33.12. MarHuTHOe mofe BHYTPH IJIMHHOTO COAEHOMIA — OJHOPOIHOE.
33.13. z=Bd / up,I =4,5. He menee 5 CIoeB.

33.14. F=IBIsina.=4,2 MH.

33.05. [, =/nrF [ ud =22 A; L=1/n=11 A

33.16.T=8II /2 =10 MH.

33.17. B=mg/ I =196 MTn.

33.18. I =umg / BI=136 A.

33.19. B, = mg(ucoso—sina)/ I/ =9,6 MTn; By=mg(p cosau+sina)/ Il =0,50 Ta.
33.20. B=mgtga/ 1.

33.21. F=nd*UB(1+cosa) / 4p =14 H, ropu30HTaNbHO BAEBO, Fe o = 60°.
33.22. A= [BIxsino =0,30 Ix.

33.23. A=21BSN =12 M]x.
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33.24. M=P /4n=74 H M.

33.25. p, =my’ /2B.

33.26. 1) Her, na, ner; 2) nma, Her, na.

33.27. 1) Ilo napaGone; 2) o cnupany, ocb KOTOpoi HanpasjieHa BIOJb UH-

NYKLUMHA MAarHWTHOTO TOJs.
33.28.v=eB /2um, =011 I'Tu.

33.29. Ap=2.Jem,Ag =2,2-10% kr- M/c.

2m A
33.30. s= %"—2*3 =72 cM.

3331.1) R, /R,=mgq,/mg,=2, 0, /0,=qm,/qm, =1/2;
2) R,/R,=mgq,/2mg, =1, 0,/0,=qm,/qm=1/2.
33.32. ¢ = arcsin (dB./(e / m,Ap)=30".

1 2w

3333.R=5—

2nv m,

33.34. N =eBl /2nmvcosa. = 22.
33.35. p=qBh /2mcosa =12 -107% kr - M/c.

B
33.36. 0= Z:tm R+ h =45-10° m/c.

1 [mAe, 2 [2m,Ag
33.37. R=—4[—— =21 cM; h=—4/— =44 cm.
B e B e

33.38. [1o crimpanu ¢ M3MEHSIOLIMMCS LIAroM.

e
33.39.a= ;\/ E?+B%?* =98 102 m/c?, BeKTOp YCKOPEHHUS BYIET COCTABMSATD

(3

=0,27 m.

By
C BEKTOPOM KYJIOHOBCKOH CMJIBI YTOJ o = arctg —— =64° M JexXaTb B MIOCKOCTH,

E
NEPTIEHANKY/ISIPHOM TUIOCKOCTH, B KOTOpO# Jiexar BekTopw vV, E, B.
13.40. N By,cosae Ay By, coso.-nE 90
T 2mE 777 h T Bygeosa-mEQN-1) 7T

3341.v=E / B=050-10° m/c.
34.1.1) ®=BS =20 MB6; 2) ®=0; 3) ®=BS cosd5° =14 MB6;
4) & = BS cos60° =1,0 MBG.
b1

myy
34.2.@:—(-—"—-) =2,0 MxB0.
B\ ¢

34.3. 1) AD=D; 2) AD=2¢; 3) AD=0; 4) AD=]; 5) AD=20].

34.4. 1) Her; 2) na; 3) ma; 4) Het; 5) na.

34.5. 1) B cayyae a — npOTHB YacOBO CTPEKH, B Cliydae 6 — 1O YaCOBOM;
2) HANPaBJICHUA TOKOB MEHSIOTCS. Ha IPOTHBOTONOXHEIE.

34.6. 1) a, 6 — KonbuO CXUMaETCs; 2) g, 6 — KONBLO PaCTATMBACTCH.
34.7.1) € =245t 2) €= CS; 3) €=0; 4) €=BnSsinwt.
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Puc. 325

34.8.AB/ At=q/CS =10 MTx/c.
34.9. ¢ =0,051r°Csina=0,25 HKx1.

nr’

B
34.10. g = T(l ~coso) =15 MK, g(o)=g,(1- cosqu).
1_
0. cosomj= 0.

q,

34.11. o, = arccos [l—

2

Bl
34.12. R =7'—Rr =71 Om.

34.13. AB / At=16p1 / nd*D =054 Tnj/c.
34.14.0=kB,S?/ R=72 mIx.
34.15. g = BI*(4-7) /TR =014 MK

2

nD‘B
34.16. R=——=14 Om.
4q

34.17. B=36pq /IS =34 MTn
34.18. ¢ =I"B, /16R =125 MxKu.
34.19. BosMoxHbI IBa cnyyas (puc. 325): a — 1) g =nr’B/2R=0,57 MKn,

2) g=nr’B/R=113 MKx; 6— 1) g=nr’B/2R=057 MKz, 2) ¢=0.

34.20.%= NAQ / At=30 B.

AB )
34.21. €= N Nrricosa=12,6 MB.
34.22. g = NSB / R =80 mxKi.

BSN
34.23.q=T(cosal—cosa2). 1) ¢=067 mKm 2) g=18 wmKin;

3) g=2,5MKr; 4) g=10 MKn.

17*

34.24. AB / At=41IR /nD*N sino.=76 MxTn/c.
34.25. N =q(R, +R)/2BS =5.

Nﬂ'.D3S_A_§__29 B
16p At MKET.

E__AB s wa
8r+75R Ar o

34.26. P =

34.27. 1=
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34.28.t=umgR / AY*h =15 c.
34.29. € = Blvsino.=1,0 MB.
34.30. A¢ =nB,I’n=1,6 MB.
34.31. I =Blv /(R+r)=20 MA, MpPOTHB 4acOBOH CTPEJIKH;
F=BYv/(R+r)=10 MH.
34.32. F =(BY*+umgR) / R(cosa.+psing), Tie o — yrox mexay cuiod F u
TOPU3OHTOM.
34.33. I = Blo(R, + R) / (RR, + RR, + R R,).
34.34. v=mgR / BY*=8,7 M/C; TOK B NEPEMbIYKE TEYET CMPaBa HANEBO.
34.35. v=mgR / BY*sina =174 m/c.
34.36. v =pypgsina/ B? =46 cM/c, rlie p, — MIIOTHOCTb MEAW; P — YACTbHOE
COTIPOTHBJICHUE MEH.
34.37.1) I=%/R=0,50 A; 2) I=(§+ Bu)/R=10,70 A,
3) I= (% — Bul)/R=0,30A. Baeso, v= €/Bl=10 m/c.
34.38. v=¢/B/= 0,5 M/c, BIEBO.
34.39. 0 =2% / BR*=4,0-10 pax/c.
34.40.1) [=%/R=50 A; 2) v=%/Bl-pmgR/ B =20 m/c;

pmg\’
3) P=pumg®/BI=49 Br; 4) P, =| 5~ | R=48 By
pmg umgRY
5) Pux="g (%————BI ]_1,0 Br.

34.41. 1) €= LA; 2) € =2CLt; 3) €= LwL cos wf; 4) € =0.
34.42. 1) YMeHbIIUTCA B 2 pasa; 2) yBEIHUMTCA B 2 pasa; 3) yBenuumnTCH B

16 pas.
34.43. I, = 0, I, = €/r. B MOMEHT pa3MBIKaHHs KJIH04a Yepe3 o6a amnepMeTpa

HaYMHAET IPOXOIMTD OAMHAKOBBIN TOK, YMEHBILAIOLIMIACS CO BDEMEHEM /10 HYIIS.

34.44. L =%t/ Al =50 MI'n.

34.45.B=LI/ NS =20 mTn

34.46. L=®/ =010 m[u. Q=dJ /2=020 mIx.

34.47. W = LI* /2:=10 Ix; yeennuutcs B 4 pa3a.

34.48. W =®1 /2 =125 Ix.

34.49. ®=2QR /U =10 MB6.

34.50. Q= L€*/2/4 = 0,60 Ix.

34.51.0,=0,= LE* / 4R+2r)=40 MIx.

35.1. 1) ®=BS cos2nvt+9,); 2) €=2nvBS sin(2nvt +@,).

35.2. €, = BS2nv; 1) €, BO3pacTeT B N pas; 2) €,,,, BO3PACTET B 1 pas; ne-
pHOA YMEHBIUMTCA B n pa3.

35.3. 1 =0.25sin (100mt +@,); [pax = 0,25 A; v =350 T

35.4. U3-3a ucKpeHus B NMOABUXHBIX KOHTaKTax.

35.5. U= Uysin o, U, =0,20 xB; U,=0; U;=-0,20 kB.
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35.6.

. U() . U(f =2
1) U=U,sinwt; 2) I=§~smwt; 3) P=—k—sm wt.

35.7.U,, =U+2 =031 xB.
35.8.U =U, N2 =707 xB.
35.9. U =180sin100ns; I =56sin100nt; P, =2P =10 KBr.

35.1

35.11. 1) Z =4/ R*+

35.12
U,=IoL

35.13

35.14
HSIETCA.

35.15

35.16

35.17
35.18

35.19
3520

35.21

3522.U

35.23
35.24

35.25

35.26
35.27

L 1 2 presi -&—050
- =1 aresin 7 =0,0.

U
—g7 =022 KOM; ) [ =7 =10 A; U, = JR=0,15 kB,

I
UC=(D—C—=0,16 kB; 4) P,=I'R=0,15 xBr, Pc=0;
-1
(DZCZ) =0,68.

1) Z =vR*+0*[* =58 Om; 2) I=U/Z=38 A;3) U,=1R=125 B,
=0,18kB; 4) P, = I’R=048kBr, P, = 0;5) coso =R/ VR*+0?I?=0,57.

5) cosq>=R( R+

wC
3) Uy=IR=60 B, U, =1/wC=0]4 KB, U, =IoL =27 B;
4) cosp=R/Z=049; 5) L=@n~C)" =50 I'n, cos =1,
. I, Bo3pacraer, U, yMEHBIIACTCH; I, Bo3pacraet, U, IpakTH4ECKHU HE Me-

1\
1) Z= R2+(03L———] =014 xOm; 2) I=U/Z =087 A;

. I, Bo3apacTet, I, yMEHBUIATCA.
.k=020; N,=NU,/U, =3510% B neppoit.
.N,=25-10% N,=14-10*

kU,
=7 100 =96 %.

.N,=N/(U}+BR)/UU,=72.
Ny = NJk=30; $,= Sk= 80 mm’s R, = R/K'=6,0 MOM;
P=21I'R, =026 xBr.
L =nU,/(R,+R)k=038 A.
kU.R,
» =R +k*R,+R,)
.U =+PR/(1-7)=60 kB.
1) m=1-PR/U=0]%; n,=1-PR/U;=099;
2) U, =U,~PR/U,=120 B; U, =U,-PR/U,=6]5 xB.
LT =2nJLC =031 Mkc, v=1/T=32 MIu.
. 1) YMeHbUIUTCS; 2) YBEJU4UTCH.
v, /v, =0,75.

=88 B.
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35.28. v=2v,.

35.29. AMIIMTYIHBIMA 3HAYEHHUSAMH TOKA M HanpsDKEHHS.

35.30. t— 7/8.

35.31. I, = T,/2 =10 wmxc.

35.32.v= 1/2n4 =10 MIu, 7, =‘$,/C/L =94 MA,
I,=€JC/2L =66 MA.

35.33.Q=CAp?/2=010 mxIx.

35.34. B 4 paasa.

3535.1,,, =U L(L+L2) =14 A; IZM—U‘/L(L 100 A

35.36. U =2cos500f, B; W™ = Lg?/2C(L,+L,)=0.80 mx]Ix;
W= Lg*/2C(L,+ L,) =72 MxIIx.

3537. W™ = Lg* /2C(L,+ L,) =32 mIx;
W™ =Lg"/2C(L,+L,)=8,0 MIx.

35.38. ] =-1,25sin2 -10%, A; W™ =C,C;U? /2(C, +C,)* =48 mIlx;
W =CLIU? / 2(C,+C,)* =14 mIx.

35.39. P=U’CR/2L =50 MkBT.

35.40.1=1/¢ =20 MKc.

3541. Ap=2nvi/c=m/5.

35.42. AA= % (] —%) =50 M, ATMHA BOJIHBI YMEHBLUACTCH.

35.43.C =2 /4n’c’L =51 nd.

35.44.v=1/2nn

35.45. v=c/A, 3,0...30 MTIu.

35.46. C = A*/an’c’L, 2,0...200 nx®.

35.47.v=1/2ncJLC, 71 xTu...0,71 MT; A=2nevLC, 0,42...4,2 k.

3548. N=c/Av=2,0-10°.

3549.1,=c/2v=37 kM; N =1c/L=40-10".

X.1. /=8Spgtga/B=27 A

X2.¢.~-¢,=1B/ nea.

X.3.R =my, /eB+eE’t* [ m B, R,—

BR?
X.4. ¢ 2K sin “‘/ £ _083 B.
2 Rcosa

X.5. 0 =%/BI*
X.6. P=5U%/3R.

X.7.4,/ A, =(0-2R\JC / L)™"/*=103.
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mu, (l 4n’E?

+ B )=2,2 M.




I'masa XI

36.1. Puc. 326. Touka nepeceueHus oTpe3ka AB ' ¢ 3epKAIOM SBJISETCS HCKO-
MO TOYKOH.

36.2. AA'=1=15 cm.
36.3. Puc. 327: a) 32°% 6) 58° c noBepxHOCTHIO CTOfA.

36.4. 2.
36.5. v, =2v=3,0 cM/c or 3epKana.
36.6. v = 2wl

36.7. v, = JQu)'+u* =50 cm/c; a=arctg Qv/u)=53° ¢ HanpaBreHMEM
JBHXECHHS MCTOYHHKA.

36.8. Puc. 328. lna3 cneayet pacrnonoXuTh B 001aCTH, OFPAHMYEHHOM JTy4aMu
1’2"

36.9. h= H/2.

36.10. Puc. 329. Takas cucteMa 3epka AaeT ABa uzobpaxeHus. YroObt yBuU-
AETh YX CIHOBPEMEHHO, 7123 HAGMIOAATES AOJIKEH HAXOAUTHCS B ONHOM M3 TOYEK
NOJIOCH, OorpaHHYeHHON aydamu O‘'A m O”B.
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Puc. 330 Puc. 331

36.11. /= [, = 12 cM (puc. 330).
36.12. 0. =180° -2 arcsin (a / 4b) =132°.

36.13. 3; GeckoHeyHoe umcno; 360/a — 1.
36.14. OTpaxeHue OT NMPO3PaUHBIX TEJI BCETAA MEHBILE, YEM OT HEMpPO3pay-
HBIX.
36.15. He usMmenuTcs.
36.16. B HeomHOponHOM.
36.17. cc=arctg (n, / n,) =48°.
36.18.y =180° —o—arcsin (n, sino. / n,) =87°, a,;, =arcsin (n, / n,) =34°.
. . sinf3,
sin arctg B,

36.19. n=T=1,5.

0SSO

C
36.20. [, = h ctg =0,75 ™m; L=/ + H tg arcsin

36.21. Puc. 331.
36.22. D=2h/Vn’-1=34 cm.
36.23. hy=(I-2h)n/2 =13 cm.
36.24. H=nh=12,7 m.
h+int-1
36.25. H =—-2"—=

36.26. /= nD=18 cm.

36.27.1=dn/~Nn*-sin’o. =3,7 cm; mox yrom o = 60°.
36.28. d =/cosP/sin(a—P)=4,9 cM, rae P =arcsin (sina / n).
36.29. n=sino / sing =1,5.

36.30. 6 = arcsin (nsin@)-¢@ =19°.

36.31. 8 =2arcsin [n sin (¢p/2)]-¢ =25°.

37.1. Ans yBenudeHus o63opa.

37.5. a) AeACTBUTENBHOE; 6) MHHUMOE.

37.6. a) BorHyToe; 6) BOrHyTOE; 8) BHIIYKJIOE.
37.7. YMeHpIINTCA SIPKOCTD.
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37.9. F=Jab=18 cm.

37.10. Ha paccrosuuu d=R(C+1)/20 =60 cm ot 3epkana.

37.11. f=Rd / (R+2d)=10 cm; na.

37.12. R=2fd / (f +d)=40 cm.

37.13. f=I'd =45 cm; R=2Id/(1+T)=36 cm.

37.14. F=IT /(*-1)=24 cm.

37.15. F=al' T,/ (I,-T') =10 cm.

37.16. R=(*—a®) /a=10 cm.

37.17.a=d(R-d)/ (2d-R)=60 cm.

37.18. Ykazanue. Bocnonab3oBaThCA MOHATHEM ITOOOUHONH ONTUYECKOMN OCH.

37.19. CMm. yka3zanue K 3anade 37.18.

37.20. CMm. ykasanue K 3amaue 37.18.

37.21. Ykasanue. Bocronb3oBaTtbcs CBOMCTBAMM ONTHYECKOTO LIEHTPa U (o-
Kyca JIMH3BL

37.22. YkasaHue. Bocrionb3oBaThCs CBOWCTBOM (POKYCa JMH3BI.

37.23. MoxHO, NOMECTHB €€ B Cpely C n > H..

37.24. R= F(n-1)=8,0 cm.

37.25. n,=(n,—-1+k) / k=15, rie n, — mokasareib IpPEJTOMICHUS dnunT-
ryaca.

37.26. R, =(n-1)(k-1)/ kD=175 cM; R,=kR =12 oM.

37.27. Yeenuuurcst B (n,—Yn, /(n,—n)=342 pasa.

37.28. f= F/2, n3obpaxeHue NEHCTBUTENBHOE.

37.29.f=0,8F, '=1/5.

37.30. F=I'd/(1+)=175 cm; F,=Td/(-1)=15 cm.

37.31. D=(1+I)*/ IT" =1,25 nnrp; Ha paccrosuuund =/ / (14T) =1,0 mor npen-
MeETa.

37.32.x=IT'[, =90 cm.

37.33. F=T1/2=15 ¢m, T'(d)= F / (d- F).
3734, F = 2AB-BC-(AB+BC)

- (BC-AB)*

37.35. F=(I"-a® /4 =16 cm.

37.36.1,,=4F=40 cm, = L.

37.37. D, =-D,=-2,25 nntp.

37.38. F=R/2n=20 cm.

37.39. f=dF /(2d- F)=-30 cM, T.e. M300paXeHHE MHHUMOE.

d(3-dD)

3740. /=5 4p@-dD)-1
30, ABIAETCS UCTOYHUKOM JUISl 3epKajia, KOTOPOE, OTPaxXas JIYYH, MOChINaeT ux
CHOBA Ha JIMH3Y.

=12 M.

=1,0 M. Ykazanue. 3006paxeHue, naBacMoe TUH-
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F r
37.41.[=‘(2 +—I%—I“,)=7,0 cM. CMm. ykasanue K 3amade 37.40.

2
42.T = LA =2. W U306 o BOiA
3742.1 = F(-T)+I-F, % Kasanue. V1300paxeHHe, NaBaeMOe MNepBOi

JIMH30M, SBAACTCS MCTOYHHUKOM ISl BTOPOIA,
1
37.43.T = =8. MHMMoe, BOCBMHUKDATHO VBEIHUEH-
dD, -1- D,(adD, —a ~d) : PATHO ¥

Hoe. CM. ykaszaHue K 3amaue 37.42.
37.44. f-—Af@rO)—ad) i :
44. f,= Fdra-F)-da—F)~ CM OT BTOPOIl JIMH3LL;

=d(ﬁ+f}-flg?ﬁ(a—1§)=9’0 cM. CM. ykasaHue K 3agaue 37.42.
3745.R=2ndf / (d- =72 cm.
38.1. H=h(d-F)/ F=36 m.
38.2. MoxHo.
38.3.1=dAxD /v =10 mc.
384.4d,, =d/(1+dD)=19 cm.
38.5.d=(h,+nh,) / (Dh,+ Dnh,~n)=11 cm.

38.6.d=(+1)F /I" =18 cM, rae I’ — AuHeiiHOoe YBEJIMYEHUE NPOEKLIMOHHOTO
amnmnapara.

38.7.T=(f-F)/ F=29.

33.8. F=fn/(h+ H)=20 cm.

38.9. Yennuurcs.

38.10. Tak Kak NOKa3aTeNb NPETOMICHUS BOIBI GH30K K IT0Ka3aTeso npe-
JIOMNIEHUS] POTOBHULBI (XPYCTAIMKA) U JIYMH TPAKTHYECKH He TIPENOMITSIOTCS.

38.11. Ax =@/ =1,5 MMm.

38.12. bausopykocts. HyxHa paccensatowas iuk3sa ¢ D =(d-d)/dd=-4,0 nrrp.
Ykasanue. 115 tnasa ¢ HOPMAILHBIM 3DEHUEM PACCTOSHHE HaUTy4ylUIero 3peHus
dy =25 cM. UTOGbI BOCTIONHSATL HEAOCTATOK 3PEHMSA, YENOBEK HOCHT O9KH TAKOI
OMTHYECKOM CUIBL, YTOOMI JIyYH, NANAIOLIME OT TOYEK, yRaJICHHBIX Ha 25 cM, oky-
CHPOBAINCh OTNTHYCCKOH CUCTEMOI OYKM — IJIa3a Ha CETYAaTKe.

38.13.d=d, /(1-d,D)=80 cM. Cm. ykasaHue K 3amaye 38.12.

38.14.d=dd,/(d,-d))=12,5 cm.

In
38.15. FZ‘F,(n—l)+l_2' YMeHbuUTCS B 2 pasa.

38.16.D=T/ d,=8 antp, rme dy — pacCTOSHUE HAWJIYYLIEro 3peums; I' —
YBETMYEHUE JIyTIEL.

38.17. NansHo30pKOMY.
38.18. Al= F* /(d-F)=59 mm.
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38.19. F, =T /(T-1)=60 cM; F, =!/(1-1)=-60 cm;
Al =T%* /(T ~I)dl -d-T1) =6,0 Mm, rie I" — yBenuyenue Tpy6nl Fanunes.
Ff-F(F-f) aF(f- F)
3820, /=—"—21—=-1l M; d=——F=35 cm
/-5 2
38.21. ' = F/d, = 10, roe d, — paccrostHie HaWIy4yMIEro 3peHMUs.
38.22. MoxHo. Hamo BHIABUHYTb OKYASP TaK, 4TOOB OH AaBan AeiCTBUTEb-
Hoe M300paxeHue.

38.23 F=M=116' 1=-—ﬂ+ﬂ=l7 CM, TI€ dy— paccTostHue
N TR@-F) T Td-R a4k » e
HaWJY4LIero 3peHusl.
1824, = — Lt Wb GBE dy— -
= A —FF—dF = MM, Ii€ dy— PacCTOSAHHME HauIyylle
[0 3peHHs.
38.25.T = 1 80.

dD,-1-Dy(ldD,~1-d) ~
39.2. ®=2n/=016-10° nm.

393. E,=1/h*=016-10° nx; E,=Ih/(h*+R***=80 sx.
39.4. Ah=h—JI/E =02 wm.

39.5.1=+/(Ih / E)*—h*=8 M.

39.6. h=R/ 2 =0,7R, tne R — paamyc crona.

47
39.7. ®=4nl =0,75 xm; R= - =6,0 KiM/M>.
39.8. E=Rr’/1,=040 xik.

399.a=1-R/ E=095.

W1

39.10. Ha paccrosinuu x=J——~—=0,53 M OT NEPBOit NaMIIHL.
I +1,

(12+h2)3/2+h3
39.11. E= I———_(12+h’)3”h2 =27 5K.
39.12. Y™enbumts 10 T,=1,(/-A)? /7 =40 c.
39.13. YMeHBIINTCS APKOCTb.
39.14. B,/ B,=d} / d? =625.
39.15. E=®/S =010 xn1x; R=p® / S =80 nM/M’, re S — nnomans 3kpana.
39.16. E=®(d-F)* / SF*=90 1K, rie S — miowans JUATIO3UTHUBA;
R=pE =68 nm/m>.
39.17. O6beKTHB BLIABUHYTb. DKCMO3ULHIO YBENTHYHTD.
39.18. Yennunrcs B 1,1 pasa. Ykazanue. Tnockoe 3epkano NPUBOAUT K M105B-
JIEHHIO EIUE OXHOTO UCTOYHHKA S/, IBJISIIOLIETOCS OTPAXEHUEM HCTOUHUKA S,
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(R/2)*+(-R/2)
(R/2)*
Yka3zanue. Tak Kak MICTOYHUK HAXOAMICH B pokyce
BOTHYTOTO 3€pPKaNa, OTPAXaeTcs MNapamieabHblii
Ty4OK. DTa JONMONMHUTE/NbHAS OCBELIEHHOCTDb Ta-

Kasi Xe, KaK OCBEIIeHHOCTh CaMOro 3epkana.
39.20. [ = I,F? /] (F-d)’ =025kkn. Ykazanue.

CBeToBO ITOTOK BHYTPH TENECHOTO YINa ® U o

OIWH # TOT Xe (puc. 332).

39.21. E=1/(d+ f-dfD)’ =625 nx.

XIL.1./=d,/2~d/n=115 cM, rae d; — pacCTosiHHe HaWIY4LIEro 3peHHUS.

XL2. Ap = 60°.

39.19. E= E, =040 KiK.

Puc. 332

. sin(@ /2)
XL3.y =2arcs1nT=76°, re n — NoKa3aTeNb MpPeJIOMICHUS BOIBI.
dQ3L F—1 12+ FI} 2L F*—I F?
XL5.d, = GHAF -l i )=2,0 CM.
LF
XL6. o = ~arcsin—2F—— _ 50
. .oc—zarcsmb(a+d_F)— .

FXT,+1)T,

X1.7.86= T4,

=16 cM, rme d, — paccTOsIHWE HAWIYYLIEro 3PEHMS.

TF'nasa XII

40.1. A, =A/n=0,38 MxM; 3eieHbI

40.2. KopoTKOBOJIHOBBIE.
40.3. Crexsio MpOMyCKaeT, a KyMay OTpaxaeT KpacHBLIf cBet.
40.4. Yepe3 crexiio cuHero usera. BbykBbl OyayT Ka3aTbCs Y€pHBIMM.

sino.
=(),55°.

sina.
40.5.6= arcsinn—— arcsin
1
40.6. 5 =7,4°
40.7. AF =RAn/ 2(n,-1)(n,-D) =16 cm.
40.8. Ay, / Ay, =(I+Al)/1=2,0. Tlonockl cTaHyT 1iMpe B 2 pasa.
40.9. Ap =2nAr /A=7 /2.
40.10. Ay=0 /d=3,6 mMm.
40.11. Ja.

40.12.4d,, =A /4n=100 HM, Ta€e 7~ NOKa3aTeNb MPETOMIEHUS BOIBL.

40.13. C yBenuueHreM yIia najeHus pa3HOCTb X0Aa JIydeil YMEHbLIAeTCs.
40.14.a =2 /2ns=10".

40.15. Monock! CTaHYT WMpe.
40.16.d=1/ N =2,0 Mxm.

40.17. @ = arcsin (kA / d) =30°.



Isin(a /2 k
40.18.)»:————I£N/ )=0,71 MKM, km=--———'—sin (a/2)=2'
40.19. %, =k, / k,=0,51 MxMm.
40.20.k , =d /A, =3
41.1. E=hc /A, m=h/he. E,=2,610" Ix; E,=52-10" ILx;
m =29-107 xr; m,=58-10" xr.
412.m=hv/c*=22-10" xr; p=hv/c=66-10" xr- m/c.
41.3. p=E /c=16-107 kr- m/c.
41.4. A =hc / nE =0,41 MM.
41.5.v=AE / h=175-10° m/c.
41.6.A=h/mc=242 nm.
41.7.h=h/me=132:10" m.
41.8.A=h/2merp =0,55 HM.
41.9. n=Pr/ heS =2,5-10% (eM* - ¢)”".
41.10. p=2 Nhsino./AS =1} mxIla.
41.11. /= Jd*P\ /16hcN =0281-10° m.
41.12. AM =Wr / ¢*=6,0-10° xr.
41.13. Her.
41.14.U = hc / e. =20,5 xB.

41.15.A=hc / A. A =0,577 Mk™; Ay, = 0,235 MKM.
41.16. Her.

A
A+mv? /2

41.18. v=—-—h-—"'=4,9~10lS I

he
41.19. p=‘,2m (—}:—AJ =6,7-10"® kr - m/c.

41.20. 0, = he / (A9, ~2A9,) =0,62 MKM.
41.21. A= hc / (A+ehg,) =340 HM.

2 (he s
41.17.v= Py —-A1=22-10" m/c.

(4

E‘ i4“—505 B
eA e )

41.23.v=v, 8—1‘1'1:1,3-10‘5 I
41.24. MNepsuiii; tg o = h/e.
41.25. N =rhcAh /[ keA )\, =4,3-10".

41.22. A, =
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41.26. E =(hv—-A) /er=0,17 xB/Mm.
41.27.A=hc / (e + A)=0,20 MxM.
41.28. T =hve(hv—A)/ Pe* =79 nc.

(e
A

+eAg - A
41.29.v,, = =15-10° m/c.

4

F'nasa XIII

42.1.4=3810" Kn.

42.2. AIIOMUHHA,

42.3.5,=053-10"" m; v=22-10° m/c.
42.4. E=513 B/M; ¢ =27,2 B.

42.5. F=82 uH; F/F.=23-10%.
42.6. E, = -27,2 3B; E ,=13,6 3B; E=-13,6 3B.
42.7. p=13,6 B.

42.8. ¢, = 10, 2 B.

429.v=810° M/c.

42.10. Becw crekrp.

42.11. 122 umM; 103 umMm; 0,66 MkM.
42.12. A=90 um.

42.13. E=1,9 3B.

42.14. A, = 0,81 mMxM; A, = 1,9 Mmxm.
43.4. 28,2 MsB.

43.5. 212 M»B.

43.6. 36,2 M>3B.

43.7. 0,601 M»sB; 7,46 M3B; 7,42 M»3B.
43.8. 4,46 M>»B.

43.9. 20,6 MsB.

43.10. 7,26 M>3B.

43.11. ;Be+; He =g CHyn

43.12. JLi+ p >, Be+jn.

43.14. 1) Brinensetcs; 2) BEUIENSETCS; 3) MOIMOMAETCS, 4) ITOMIOLIAETCS.
43.15. 17,36 M>»B.
43.16. 17,6 MsB.
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