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MexaHuka

1. B TeyeHME KAKOro MPOMEXYTKA BpeMeHU Af CKODBIN ITOe3/T M-
Hoit /; =300 M, unymmit co ckopocTbio U, =72 Km/4, Oyner
MIPOXOANTh MUMO BCTPEYHOI'O TOBAPHOTO MOe31a JJIMHOMN
1, =600 M, MIYIIETO CO CKOPOCTBIO Uy = 72 kM/4?

OTtreT: At =230c.

2. JdampHOCTH MOJIETA TeNa, OPOUIEHHOTO B TOPHU30HTATBHOM Ha-
TMPaBJICHUH CO CKOPOCTBIO U =10 m/c, paBHa BBICOTE OPOCAHUS
(! =1 ). ConporupieHreM Bo3iyxa IpeHebpeyb. C Kakoi BbI-

COThI /i GpouieHo Teno?

OTtBeT: h=20M.

3. ABTOMOOGWIIb TIEPBYIO TPETh BPEMEHH IBVDKCHHUS [ €Xall CO CKO-
poctpio U, = 70 kM/4. OTnipefenure, ¢ KaKoi CKOPOCTbIO v, OH
€xa] OCTaBLIeeCs BPeMsl, €CNTU CPEOHsIsE CKOPOCTh ABTOMOGVIST
Ha BCeM TIYTH COCTaBUNA U, = 50 km/u.

OtBeT: L, =40 KM/4.

4. Ha kaky1o HauOOJbIIYIO BBICOTY /i IOJHMMETCS Te10, OpoLIeH-
HOE INOJI YTJIOM ¢ K TOPU3OHTY, €CJIU BPEMSI TIOJIETA Tejia PaBHO

t=2c (g=10m/c).

Oteer: h=5M.

5. 3a maryio cekyHay Af=1,0 ¢ paBHO3aMeNICHHOTO IBIKEHUS
TEJI0 IPOXOaUT NyTh [ = 5,0 cM 1 ocTaHaBiwBaeTcs. Kakoii myTh



Mexanuxa

[, IPOXO/IUT TeJIo 3a TpeThblo ceKyHay At = 1,0 c 3Toro npuxe-
Hua?

Orset: [, =25¢cMm.

6.

HauasnbHas ckopocTb GpolileHHOro KaMHs v, = 10M /¢, a cry-
cta At = 0,50 c ckopoctb KamHg v = 7,0 M/c. Ha Kakyro MakcH-
MaJIbHYIO BBICOTY /1, HaJl HAYaJIbHBIM YPOBHEM IOTHUMETCH
KaMeHb? CONpOTHBRIEHHEM BO31yXa IPEeHEOpEYb.

Otser: A, =0,29 m.

7.

Teso cBoGomHO manaeT ¢ BLICOTHI 4 = 1,96 xM. Kakoii myTs A
OHO TIPOIAET B nocaenHow cekyuny At = 1,00 ¢ maneHus?

Otser: h; =195Mm.

8.

TToesn otoresn ot cTaHuwy U B Tedenue ¢ = 20 ¢ JBUTaNCH paB-
HOycKopeHHo. Halimute nyte L , HIpOMAIECHHBINA MMOE3LXOM 34 5TO
BpeMsI, ECJIM U3BECTHO, YTO 3a HECATYIO ceKyHILy A7 =1,0c on
TIPONIENT IYTh paBHbIE [ = 5,0 M.

Otger: L =105M.

9.

JBa Tena GpolleHbl BEPTHMKAJIBHO BBEPX ¢ OMMHAKOBLIMU Ha-
JaJbHBIMKM CKOPOCTSIMU U, C MHTEPBAJIOM BPEMEHU A OXHO
nocJe apyroro. [Iepsoe Teo GpOIIEHO ¢ 3eMJIM, a BTOpoe ¢ 6a-
KOHA, PACIIOJIOXEHHOTO Ha BBICOTE /I HaJ TOUKOHN OGpocaHus
TepBOro Tea. Yepes Kakoe BpeMs { ¢ MOMeHTa OpocaHus Tiep-
BOTO TeJIa OHU OKAXYTCsl Ha OAMHAKOBOU BbicoTe? CONpPOTHUB-
JIEHUEM BO3/yXa IMpeHeOpeyb.

At v, h

OtBeT: t=—+ 2+ ———

g gAt'
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10. Testo GpolIeHO BepPTUKAIBHO BBEPX CO CKOPOCTBIO U, = 20M / C.

Ha xaxoii BeIcoTe /1 M 9epe3 KaKoe BpeMsI €Io CKOPOCTh L OyaeT
B/IBOE MEHBILIE [IEPBOHAYAIBHOM CKOPOCTH U, ? CONpOTUBIEHN-
€M BO3IyXa IpeHeGpeys.

Otser: h=10M, 1, =0,56¢, 1, = l,4c.

11.Hajit panyc R Bpamiaoierocs Kojeca, €Ci U3BECTHO, YTO
JIMHEHAs CKOPOCTh TOUKH U , IexXalleil Ha ero oboze, B 1= 2,5
pa3a 6oblile JUHEHHOW CKOPOCTU TOYKHU U, , JieXalled Ha
Ax =6,0cM 6aDKe K OCH KoJleca.

Otser: R =10cM.

12. Teno maccoir m = 1,0 KT magaer ¢ BEICOTH /1 = 20M U UMeeT y
ITOBEPXHOCTH 3eMJId CKOpocTh v = 10M / ¢ . OmipenenuTe Beau-
YMHY CHJIBI CONIPOTUBJIEHUS F,, BO3yXa, CUMTas €€ MOCTOSH-

Hoil. (YckopeHue cBoGomHOTO mageHus g = 10wm / c?)

Ortser: F, =7,5H.

13. Ha xoHI1ax HeBeCOMOM 1 HEPaACTSKMMON HUTH, TIEPEKUHYTOU
yepe3 HeIOABIDKHBIA OJIOK, BUCAT Ha OMHOM BBICOTE JTBa IPy3a
pa3Hoi Maccel m; U m,. Ilox BIMAHUEM CHIIBL TSDKECTH IPY3bI
HaYMHAIOT ABUTaThCd, U yepe3 At = 2,0 ¢ pacCcToSHUE MEXILY
HUMM cTaHOBUTCS paBHBIM [ = 4,0 M. Uemy paBHa Macca m; 60-
Jiee TSDKEJIOTO Ipy3a, eCJIM Macca MEHbBIIETo Ipy3a m, = 1,0 kr?

Otset: m; = 1,2 Xt

14.Ompenenute yroia « IIpU OCHOBAaHWM HAKJIOHHOM IUIOCKOCTH,
€CJIA TEJIO MACCOM M TIOA ACHCTBUEM CHIIBI [ IBIKETCSA paB-
HOMEPHO K €¢ BepIlinHe, a IPeIoCTaRIeHHOEe caMoMy cebe 0HO
CKOJIB3WT PABHOMEPHO BHU3.

Otser: a = arcsin(F/ 2mg).
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15./1Ba rpy3a, Macchl KOTOpBIX paBHBI #; = 0,98 xr 1 m, = 0,20 kT,
CBsI3aHBl HEBECOMOI ¥ HEPACTSDKMMOM HUTBIO M JIEXAT Ha IyIaji-

Ko# mocke. Kiesomy rpysy npuinoxenacuna f; = 5,3 H, k ripa-
BOMY, B IIPOTMBOIIOJIOKHOM Harnpasieduu, — £, = 2,9 H. Haii-

TH CHJLy HATSDKCHUS HUTU ] [PU ABMKEHUM TPY30B.
Otser: T =4,9 H.

16.Tpy3 tauyT 3a xaHat cunoil F' = 100 H, HarpaBnenHol ropu-
30HTaNbHO. Onpenennte Ko3GMUIMEHT TPEHUS 4 TPY3a O Io-
PHM30HTANLHYIO IIOBEPXHOCTD, €CJIU OH ABIDKETCS IO JCUCTBI-
€M 3TOIT CIUTBI paBHOMEPHO. Macca rpy3a m = 50 kr.

Ortsert: 1 = 0,20.

17. IBa ManbyMKa, CTOS. Ha KOHbKAX, OTTAJIKMBAIOTCA APYT OT ApYy-
ra U pa3be3xkarTcsd B pa3HbIe CTOPOHEI. HaliTh CKOpOCTU Majib-
YHMKOB U; ¥ U,, €CIIU Yepe3 TIPOMEXYTOK BPEMEHU f = 2¢ pac-
CTOSHIME MeXIY HUMU CTajao paBHuM [ = 10 M. Macch Malib-
4ukoB my = 40kr v m, = 60 Kr.

Oreer: v, =3M/c, v, =2M/c.

18. Ha nBe yacTulIbI - OTHY MacCoOU 11, IETSIHYIO CO CKOPOCTBIO U,

JPYTYIO - MacCOM 2/m, JTETHIILYIO CO CKOPOCThIO U / 2 TieprieHan-
KYJIAPHO TMEPBOIi, - B TEUCHNE HEKOTOPOTO MTPOMEXYTKA BpeMe-
HU Al JeWCTBYIOT ONUHAKOBBIE O MOAYIIO M HAIPaBJICHUIO

cuabel F. K MOMeHTY TIpeKpalteHus neii-

CTBUSA CHJI IepBas yacTULA HauyUMHAET u\
JBUTATLCS CO CKOPOCTBIO U B HaIIpaBie- \\
HUU, NePICHIUKYIIPHOM JTePBOHAYATb- 2m m
HoMy (puc. 1). C Kako# CKOPOCThIO 1 Oy-
JeT IBUTATHCA IIPH 3TOM BTOpas yacTuna? R
v D)
2

OTBeT: u = 71). Puc. 1
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19. Manbyuk 6pociut BBepX MI4 Maccoil m = 2001 1 nofiMan M4
TIpH €ro MafeHuM B Touke 6pocanud. [Ipu 3ToM MsTI TIpoaeIan
nyTs S = 8 M. YeMy pasHa paboTa A, cCOBepIEHHAs CHIION TS -

JKEeCTH TIPH IToxbeMe MsTJa Ha MaKCUMAJILHYIO BRICOTY? UeMy paB-
HapaboTa A, , CoOBEpLICHHAs CUION TSDKECTH IIPU ITaJeHIH MsT9a

¢ oToM BEICOTRI? YeMy paBHa pabota A, coBeplliecHHAS CHUIOMH
TSAKECTH Ha BCEM IIYTH, IIpoaeTaHHOM Mg4yoM? CollpoTUBIIEHHAE
BO3yXa HE YIYNTHLIBATD.

Otset: A, = -8 KX, 4, = 8 KIIX, A =0.

20. Teso cBobomAO maxaeT ¢ BeICOTHI H = 90 M . Ha xakoit BoicoTe

h ero cKopocTh U B TPM pa3a MEHbILE, YeM B MOMEHT yapa o
3eMITI0?

OteeT: /1 =10M.

21.Ten0o cockanb3blBaeT ¢ BePHIIMHBI HAKJIOHHOM TIOCKOCTH. Bo
CKOJIBKO Pa3 BO3pACTACT MOIYJIb PaOOTH CHJILI TPEHUS TIPH CO-
CKaJIb3BIBaHNH, €CITH KOA(PDUIMEHT TPEHUS CKOJIbXKEHMS MEX~-
JIy TEJIOM ITOCTOSTHHOIT MacChl MU HAKIIOHHOH TJIOCKOCTLIO BO3Pa-

craet B 1 = 1,3 pa3a? feoMeTpryeckne mapaMeTpsl HAKIOHHOM
IJIOCKOCTH HE MCHSIOTCH.

OTBeT: @ =n=13.
4

22.Yemy paBHBI 3HAYECHWS MOTEHIMAIBHON £ 1 KUHETMYECKOH
E, sHepruit kamHa Maccoil m = 1,0 k1, 6pOLIEHHOTIO BEPTH-
KaJJbHO BBEPX CO CKOPOCThIO U, = 10 M /¢, yepe3 ¢ = 1,0 c moc-
Jie Opocanus? COMPOTUBICHWEM BO3IyXa IpeHebpeyb.

Orser: E, =0, E, =50]1x.

23. MeTanmuyeckas LIeoYKa COCTOUT U3 3BEHbER UTUHOU [ xax-
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noe. Ee nonoxuny Ha niueanabHO MIAIKUHU CTOJ TaK, YTO KOHECL]
HETIOYKU CBECWJICS C Kpasi CTONAa U IEIOYKa Havyalia IBUTraTbCH,

COXpaHss CBOIO IMHY. M3 CKOIBKUX 3BeHbeB N COCTOUT IENoY-
Ka, eCJI B MOMEHT, KOTa MOC/IeAHee 3BEHO COCKAIB3BIBAJIO CO
CTOJa, CKOPOCTh 3BeHA, PACHONOXKEHHOTO MOCEPEANHE, cTaia
paBHa L?

v

Otger: N =—.
gl

24.Cnapsan Maccoit m = 50 xr, netauit ron yrmom o = 30° k

BEPTUKAIU CO CKOPOCTHIO v = 600M / ¢, TTOIMAnaeT B CTOMIILYIO

Ha pesbcax IaTdopMy ¢ IeckoM Maccoit M = 950 kr u 3acT-
pepaet B Hel. Hality ckopocts u rmaTdopMsel ocsie 11onaga-
HMs CHapsana. TpeHueM Mexay IIaTGopMOR U peiabCcaMu TIpe-
HeOpeyub.

Oteer: u=15M/c.

25.lepeBgHubIi map Maccoy m = 100 T mamaet 6e3 HavaabHOM
CKOPOCTH € BrICOTEI /1 = 10M B Bomy. OTipeie/TuTe CHIIy COTpOo-
TUBJIEHUSA [, BOIbI ABIDKEHMIO 1IAPa, ECIU TIIyOMHA TIOTPYXe-
HUg okasanach pasHoi [=2,0 M. IInoTHOCTL fepeBa
P, = 800kr/ M3, ThrotHoeTs Bombl p = 1000 kr/ M>. Comnpo-
TUBJICHWEM BO3/IyXa IpeHeOpeyb.

Otser: F, =72 H.

26. C sepiumnbl nojiycdepsl paguycoM R = 0,3 M 6e3 Tperus co-
CKaNb3bIBaeT Te10. Ha xakoi BeIcoTe /2 OHO OTOPBETCS OT MOJTy-
chepsl? BRICOTY OTCYUTHIBATL OT OCHOBAHUS TTOTYCHEPHL.

OtBer: h =0,2Mm.

27.OMHOPOMHBINA cTepKeHb ITMHOM [ = 1M TIOABeleH 32 KOHEL]
Ha IIIApHUPE K ITOTONKY. OTpenesnTe pacCTOsTHUE /1 MEXy LIeH~
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TPOM TSKECTU CTEPKHS WM ITOTOJKOM, KOTAA CTEPKEHb OTKIIO-
HeH Ha yroii a = 60° OT BepTUKaJIN.

OtBer: h=0,4 M.

28./1Boc pabounx HecyT 6peBHO Maccoit m = 100 kT, AmuHONI
{ = 4,00 M. OonH pabouuil JepXUT 6peBHO Ha KOHIIE, a BTOPOit
- Ha paccTosnuu [, = 40,0 cm or Broporo konua. Kaxas na-
rpyska [, u F, npuxoaurcd Ha KaxXNOro W3 padoyux

(g=10M/C2).
Otser: | =455H, F, =555 H.

29. B coobmaroimecs COCAb! HAMUTA PTYTh (0, = 13 600 kr /M ),
NoBepX KOTOPOH B OZHOM M3 HMX HAaxoIWTCH Bola

(p=1000 Kr/M3). Paspocts yposueii prymu Al = 15mm. Haii-
TH BBICOTY /1, CTOJ16a BOILI.

OtBeT: A, = 16 MM.

30. Ody6oswiit map (o, =800 KI‘/M3) JIEXXUT B COCYle C BOHOU

3
(p, =1000xr /M~) Tak, 4TO MOJIOBUHA €O HAXOAWTCS B BOJE U
oH Kacaetcst naa. C KaKoit cuioit /' wap 1aBuT Ha THO COCYAa,
€CJIM €T0 Bec B Bo3ayxe papeH P = 6,00 H?

Otger: F'=2,25H.

31. MeTammyuecKi CTEPKEHb, K BEpXHEMY TOPLY KOTOPOro Ipr-
KperuUleH NPYXUHHBIN IMHAMOMETD, MEJIEHHO TIOTPYKAIOT B 1H-

JIMHIPUYECKUiA cocyll ¢ Bomoit ( p = 1000 xr / M), UMeronmii
TUTOLIATG IoNepeyHoro ceueHus S = 20 em?. Oripenenure, Ha
CKOJIBKO M3MEHATCS NOKa3aHus AuHamMomeTpa AF, B ToT Mo-

MEHT, KOTIa YPOBEHD BOJABI B COCY/e MOTHUMETCS HA BBICOTY
h=10cMm.
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Otser: AF, =2,0 H.

32.JIpanHAa TONIIVHOM d TUIaBaeT, BLICTYIAs Hall YPOBHEM BOJIBI
Ha BBICOTY A = 2,0 cM. OnpeaenuTh Maccy m JIbIUHEL, €CIIU TDTO-

mangk €€ OCHOBaHUA S =200cMm?. TLIOTHOCTL Jibja

=900 kr / M>, moTHOCTH BOIB! o = 1000 KT / M.
Pn Y

OtBer: m = 3,6 KT.

33.Ionwrit map u3 uyryna (p; =7 800KP/M3) IUIaBaeT B BOAe

3
(p, =1000 Kr/M”), HOTPY3UBLIMCH B Hee POBHO HAIIONOBHUHY.
Haiitu 06beM V,, BHyTpeHHEH NojiocTH wiapa. Macca urapa
m=39kr.

Orser: V,, = 7,3-10_3 M.

34.Yemy pasen KII1[{ geurateind 77, IpUBONSIIETO B IECTBUAE T/~
PaBIMYECKUI ITpecc, y KOTOPOro OTHOLICHUWE TUTOLIACH ITOPIIT-

Heiipasuo S, / S, =1/100. ITpu noxbeme Tesa Maccoit m = 50T
MaJIbli IIOPILIEHD 32 MPOMEXYTOK BpeMeHHU ¢ = 1,5 MUH caenan
n =200 xomoB. Xox Mayoro nopimHs A; = 20 cM, MOIIHOCTb
neurarens P = 4,0 kBt

Ortset: 171~ 5,5%.
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2.

d

Pemenusa

. Benencrsue Toro 4To moesna ABYCKYTCS HABCTpedy IPYT APYTY,

CKOPOCTb IBUXKEHMS OHOTO OTHOCUTEIILHO APYroro OyaeT paB-

Ha CyMMeE CKOpOCTeit
HMckoMoe BpeMd MOXHO HAWTHU U3 YpaBHEHUS
L+ =(v+v,)A4t.

OTKyzna monydaeM

JlaTbHOCTD 110JIeTa MOKHO HAWTH U3 COOTHOLICHUST
[ =vAt,
a BBICOTA, C KOTOPOii OPOIIEHO TeNlo,
2
gAt

"=

Benencrsue Toro 9To 1o yeioBHIo 3a1aud [ = A,
gAt?

A=
v 2

O1Kyaa HaxoauM

Io omnpeneneHnIo CpemHsst CKOPOCTb U, = I /t, toe | - myTs,

poitieHHbI aBTOMOOWIEM. I1yTh, IpOiIeHHBII ABTOMOOIIIEM,

MOKHO OIIpCACINTD CICAYIOIIMM O6p8.30M
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&

[

t 2t t

IToncrasnad HalinenHoe [, HaxomIuM

v 2,
Ugp = ? + T :
OTKyga nomyyaem
3v., -y
v, = % =40 xm/u.

Bpems nosneTa Tena, OpoLIeHHOTO MO YTJIOM K TOPU30HTY, paB-
HO YIBOEHHOMY BPEMEHH ITOoIbeMa [, Ha HauOOJIBLIYIO BBICOTY

t =21, (6e3 yueTa CONMPOTUBJIEHUS BO31yxa). Bpems nompema

fl OIpeAcgCTCA HayaNbHOM CKOPOCTHIO Uy U YIJIOM &

v, sina ¢
[1:7:

g 2
Orkyna HaxomuM U, sina = gt /2.

BbICOTy noaneEMa oInpeacjuM U3 COOTHONICHHUA

vpsinfa gr? 5
= = = M.
2g 8

3a ImATYI0 CeKYHAY paBHO3aMEIICHHOTO JIBIXKEHMS TOYKa IIpo-
1714 Ty Th

[=0,At—adt® /2,
TIE Us - CKOPOCTh TOUKH K TTATOM CeKyH/e. DTy CKOPOCTh MOX-
HO OIIPEIeIIUTh U3 COOTHOMIEHHS

L= v; —adt

C YYETOM TOIr'O, YTO KOHECYHAsA CKOPOCTb paBHa L = O :
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5

[ToacTapnsist U5 B COOTHOLUEHUE [UISL IPOMIEHHOTO ITYTH, Ha-
XOIIMM YCKOPEeHMe, C KOTOPBIM JTBIDKETCS TOYKa

21
a=—""35.
At?
Teneps HaligeM HAYATBHYIO CKOPOCTH TOYKM
20t

Uy =al =—73
0 At?

rae ¢ = 5¢ - nmoyiHoe BpeMst IBYDKEHUS TOUKH. {715 oipeneneHust
MYyTH, NPOMIEHHOTr0 TOYKOM 3a TPETHIO CEXYHIY ABMXKEHUS, He-
00X0IMMO HaliTH CKOPOCTh TOYKU K 9TOMY BpeMeHHU. Ee MOXHO
OIIPEICIIUTD U3 COOTHOITEHUS

vy =vy—a(t—t,),

raef, = 2 c. Torma myrb, IPOMIEHHBIN TOYKOH 32 TPETHIO CEKYHIY
JBIDKCHUS,

a

IToxpcraBnsisg B 310 YPaBHEHME HANIEHHOC YCKOPEHUE TBAXKCHMST
TOYKH, HAXOIUM

21t,
[ =——+1=25cm.

At
Hcrnonb3ys 3aBUCUMOCTb CKOPOCTH Tejia, OpPOLIEHHOI'O BEPTH-
KaJIbHO BBEPX, OT BPEMEHU U = U, — gAt , HAXOOUM CKOPOCTb
KaMH$¢ yepe3 npoMexyTok Bpemedu A ¢ = 0,50 ¢c. Ona oxa3biBa-
ercs paBHoi v; = 5,0 M/c. OTO 03HaYaeT, 4TO KaMeHb OpolIeH
HE BEPTUKAJBHO BBEPX, a ITOJ KAKMM-TO YIJIOM (¢ K TOPU30HTY.
CKOpOoCTh KaMHS Yepe3 IIPOMEXYTOK BpeMeHU A ¢ MOXHO OIl-
penenTh U3 COOTHOIIEHHS (pIic. 2)

_ 22
V=40 F U,
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CxopocTh BIoib ocu X paBHa

L, =V, cosa, v, ﬁ‘z U
a BIosb ocut Y - /0(0(/// 5 T
. - * N
L, = Uy sina — gAL . a N

{loacrapnss L, H Uy B COOTHO-

LIEHU 11 U, HaXOINUM Puc. 2

1)02 + ngtz —v?

2v,gAt
Torna MmakcumabHas BeICOTA NTOABEMA KaMHS HaJl Ha4aJIbHBIM

singa =

— vy sin” «
VPOBHEM paBHa h,,,, = T . < 0,29 m.

7. Bpemsd mageHus HalileM U3 KUHEMAaTUYECKOTO YPABHEHMS PaB-
HOYCKOPEHHOTO IBMXEHUA M = gt2 /2 Otkyma t=.2h/g.
I1yThb, mpoiineHHbIN TesoM 0 HociaegHell CeKYHIBI IBIKEHI,
OITpeesIAeTCa U3 COOTHOIIEHMS

h—h = g(t—A40)* /2.
Ckopoctb Tena, HabpaHHas 3a BpeMs nageHus (¢ — Ar), paBHa
v=g(t— A1),
a nyTh
hy = AT+ gAt* 12 = J2h ] gAt+ gA1? /2 ~195 m.
8. 3a gecaryio ceKyHAy Moes Npoles My Th

l=vyAt+adt” /2,
TIE Uy - CKOPOCTb TIO€3/1a K JeCTOl ceKyHAe, T.e HabpaHHas
UM 32 9 CeKYHJI. DTy CKOPOCTb MOKHO OTIPENETUTh U3 COOTHO-
ICHYIS
L=y, +al;
C YYETOM TOTO, UTO U, = 0 mBpemsa £, = 9 c: vy = aty. VI3 aToro
COOTHOLIEHUS HAXOIUM a = Uy / [}, TIOACTABIISIEM B BBIDAKECHUE



Pewenus 15
g [ 1 ofipenenasgeM

)
Yo = At
At(1+—
ST
Tenepb MOXHO HalTV YCKOPEHUE, C KOTOPBIM JOBUXXETC ITOE3 1,
[

a=—"--"-"-"—"
At(t; + At 12)
Torna nmyTs, IPOHAECHHKBIN TTOE3M0M 33 BpEMSI [, PaBEH

2 I’ _
L=at" /2= =105Mm.
241t + At/ 2)

9. VYpapHeHWA OBVDKEHHS Tel B IPOEKIMU Ha OCh ¥ MUMEIOT BUJ
Y = Uot—g12 12

y,=h+vy(t — At)— g(t — A1)* /2.
[To yenoBuio 3anaun y, = y,. OTKyna uMeem
Dot —gt* 12 =h+v,(t — At) — g(t — At)* /2.
Pemiag ITIOMYYEHHOE YpaBHCHME, HAXOOUM

At vy h
f=—t >
2 g gAr
10. ITo dopmyne KuHEMATUKY
2 2
Uy =Yy
S=—"""
2a
MOXHO OIIPEAETUTh BEICOTY
2
v
27K
> 2 L5 -D
by — b Yo

=10m.

h =
-2g -2g
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2 .
3Has BBICOTY /4, MOXHO W3 ypaBHeHUS /1 = Uyt — gt~ / 2 HaliTh
BpeMs HaxOXIEHUS Tejla Ha STOM BBICOTE:

g g &
Orxyna HaxomuM ¢, =0,56c u r, = l,4c.

11.VrnoBsag @ M nuHelHas U CKOPOCTH CBSI3aHBI COOTHOIIIEHUEM
v = wr (puc. 3). I3 ycnoBusa 3anadyu 0,

v R R

v, o(R-AY) R-Ax

Peias roxydyenHoe ypaBHeHUE, HaXOINM

n-Ax
R= = 10cm. Pac. 3
n [
12. 1o BTOopoMy 3akoHy HeioToHa (puc. 4) X -

mg+F, =md. 4 Fe
IMpoermpyst Ha och X , TIoJIy4aeM l

mg—F, =ma. g mg
O1KyIoa HaxomM

Fc — m(g _ Cl). Puc. 4

2

YckopeHre @ HAXOIUM M3 YpPaBHEHUSI KMHEMATUKU g = BT

[MozncTaBndast @ B BRIPAXEHHME JUTS CHIBI CONIPOTURIICHIUS, UMEEM
2
v
F, = m(g—ﬁ) =75H.

Bmopoti eapuanm pewenus.

[To 3aKOHy COXpaHEeHHUs U IIPEBPAILEHHAS SHEPIrII
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mgh= F,h+mv* /2.
OTKyIa HaXOoUM

2
F, =m(g—5) =75H.

13.3anuiieM ypaBHEHMS TBUXECHUS IS
KaXIOIo I'py3a B MPOCKIIMM Ha ocb X

(puc. 5): .
T— T
T'-mg=ma. al T R
m
3mech 7 - cWiIa HATSCKCHUS HUTH. 28
CxitagpIBasi TIONTyJYeHHBIC YPABHEHMSI, m,g
HAXOIUM X
(my —my)g =(m +my)a. Puc. 5

Tak KaK JBMKEHHUE KaXIOro Ipy3a pas-
HOYCKOPEHHOEC C HaYallbHOM CKOPOCTBIO, PaBHOU HYJIIO, TO

Haxomum otcrona yCKOpeHue d = t_2 , HOACTABJISIEM B ITOJTY4YCH -

HOE YpaBHCHHC M OIIPCOCISIEM MACCY

g+1/1t?
g-1/t?

my = m,( )=1,2kt
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14.I1o BropoMy 3akoHy HeroToHa (puc. 6) Ipu IBIDKEHUH BHU3 HO

HAaKJIOHHOH 1ockoctu mg + F, + N =0.
IIpoemypya 1a ock X , moiydaeM

mgsina - F,, =0,
I1pm ABICKEHMM BBEPX MO HAKJIOHHOM INIOCKOCTH

F+mg+F, +N=0.

mp
ITpoeunpys Ha ock X , mOJIlyyaeM ypaBHCHME
F-mgsina—-F,, =0.

HaxonuMm U3 11epBOTO ypaBHEHUs mgSina = £, » IONCTABIIS-

€M BO BTOpOE 1 HaxommM o = arcsin( F7/2mg).

15.3anmireM ypaBHCHUS JBYOKeHHST (puc. 7) TIEPBOTO M BTOPOTO

N, A
7 7 F
Gl T D
- / 7 7’ v
X Ym,g Yym,g Puc. 7
IPY30B:
n~T=ma,
CJOXUB 3TH JIBa YPABHEHUS, HAXOIUM YCKOPEHUE
-5
a=—"
my +m,

W3 ypaBHEHHS IBVDKEHUS IIEPBOIO IPY3a ONpeesisseM CHIY Ha-
TSDKEHUSI HUTH

Fim, + F,my
I'=F-ma=—"".
m, +m,
TMozxcTapnsieM YUCIEHHbIE 3HAYEHY S YKa3aHHbIX BEJIMYMH A Ha-
xomuMm T=49 H.

16.3amunreM BTOpo# 3aKOH HBIOTOHA JUTS IBUXKYIIErocs paBHO-
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MEPHO rpysa (puc. 8) Y
F+m§+]3}p +N =0.

B nmpoexuuax Haocu X ¥ Y muMeeM co-

!

'
4

i

mp

orBerctBenHo F =F, u N =mg. Ilo
ompenesenmo, F, = uN = pmg.

OTKyIa HaxoJuM

F
1 =—=0,20.
mg

3
oq

Puc. 8

7.T1o 3aKOHY COXpaHEHUs UMNYIbca m U — n,L, = 0.

m
2

OTKyna HaxoouM U; = ——U; .
m
1

PaccrosHue [, Ha KOTOpOe PasbelyTcsT MaTbYUKM, PaBHO

I=(v, +0,)1.

IToncTaBnss B 3T0O YPaBHEHWE BbIPAXXEHUE I Uy, HaXOOUM

UZ = m—""‘ =2 M / C.
(—2 +1)¢t
m,
3ateM orpeaensemM
m, /
O = =3m/c.

m

L2+ 1)

m,
18.11o BrOopoMy 3axoHY HploTOHA B UMITYIBCHOM
dopmMe 1714 11IepBOI yacTHLIBL (prc. 9)
FAt=Ap=p|-p,
Monynp MMITyJIbca JAeCTBOBABIICH CHUIIBI pa-
BeH
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’FAt‘ = p12 +pf2 =2mv.

Il Bropoit vacTnusl (puc. 10) Mo BTOPOMY 3aKOHY
HrloTOHA B MMITYyITBCHOI (pOpME

P =Dy + FAL .

Kak BUIHO M3 PUCYHKA, MOXHO C YIETOM BBIpaxe-
HUS JUIS MOIYJISE UMITYJIbCa NEHCTBOBABIIEH CHJIBI
HalTU MOZYJIb CKOPOCTH 1/ TIO TeOpEMe KOCHHYCOB

5

u==*§—u.

19. TTo onpenenennto, padora cuibl pasia A = FScosa, the o -

Puc. 10

YIOJ MEXILy HATIPaBJIeHMSIMU BEKTOPA CHJIbI [ 11 MepeMeIeHYLs]
S. TTOICTaBIIsAS NAHHBIE U3 YCIOBHS 3aa4M, TIONYIAEM, UTO TPK
NO’bEMe Ha MAKCUMAJILHYIO BHICOTY paboTa, COBEpUIEHHAS CU-
noit TeoKecTH, paBHa A, = mgS / 2(cos(180°)) = —mgS /2.
[Mpu mageHuy ¢ MAKCUMATTbHOU BBICOTHI CHJIA TSDKECTH COBEp-
Iaer paboty

S
A, = mg~2~cos(0°) = mgS/2.
PaboTa A, coBepuieHHas CWIOM TSDKECTH Ha BCeM MYTH, PaBHA
A =4+4,=0.

20. VI3 3aK0Ha COXpaHEeHUS S3HEPTUN
2
v
m— = mgh
2

MOKHO HalTU CKOPOCTD TeJia IIPY MTaICHUY C TI000U BBICOTHI /1:

v=4/2gh.
ITo ycinoBuio 3aga4yu

o _ [28 _JZ.
v, \2¢H VH

OTKyna HaxoIuM
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U
h=(—)2H=10M.
)

21. CornacHo BTOpOMY 3akK0oHY HpIOTO-
Ha (puc. 11),

F+mg+F,+N=ma.

X
Bopoekuuax Haocu X u Y uMmeeM o
mgsina — F, =ma
N =mgcosa.
ITo ompeneneHNIO CHIBI TPEHMS

F, = uN = ymgcosa.
Monyiib paBoThl onpereisercst Kak | Al = IFTPSI. Torma, ecnu

JUIMHA HAaKJIOHHOM TUIOCKOCTH paBHa [, OTHOIIIEHME MOIYJIel pa-
00T paBHO

1A21 _ ymgcosa

‘Al‘  imgcosa

n=13.

22. OnpegemdaM CKOPOCTh KaMHA depes BpeMs £
v=y,—-gt=0.
CregoBaTeTbHO, BCS KMHETHYECKAsI SHEPrus KaMHS IIpeBpaTH-~

2
)

0
JIaChb B ITOTCHIIMAJIBHYIO, T.C. 17’17 = I’I’lgl/l .

Haxonum E| =50/ . COOTBETCTBEHHO Cryvwwy>
!
E, =0. 3

§
TX OO

NN
S

AN

-~
|

23. 3anMiueM 3aKOH COXPaHEHUS SHEPTUM B TOT MO~
MEHT BPEMEHM, KOI/a TI0CIeNHee 3BeHO LIeTIOYKH CO-
CKaJIb3bIBANIO €O crona (puc. 12): Puc. 12
muv? /2—-mNgl/2=0,
IIe m— Macca OgHOro 3BeHa. OTKyna HaXoouM
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24. TTo 3aKOHY COXpaHCHUSI UMITYJIbCA B
poeKInu Ha och X (puc, 13) uMeeMm Puc. 13
Pix = Py
OT1Kyaa crenyer
musina = (M +m)u. ?—,
g

M3 monyyeHHOTO ypaBHEHMST HAXOIAM m

musina
u=——"=15m/c. T Afe
M+m -
25. Tlo 3akoHy coxpaHeHUs sHepruu (pric. 14)
mgh+1y=(F, + F)l.
C y4eToM BBIpaXKCHUS IS CHITBI Apxumena

Puc. 14

m
Fy=pgV=pg—
Jo,

p1s

h p
HaxomuM F, = mg(l+—-——)=T72H.
I p
26. 3amuiiieM 3aKOH COXpaHEHMSA MEXaHUYCCKOM SHEPIWM JIJTS Tena,
IBIKYIIEToCd 10 ITOBEPXHOCTU cepbl, B MOMEHT OTPBIBA OT
TIOBEPXHOCTH Ha BEICOTE /1

mu? AN
mgR = mgh + o
2 // R a \\
M yYTEM, YTO B 3TOT MOMEHT CiJla peak- 1/ mg \‘

U oNopHl 6yIeT paBHA HyII0 N =0 e 15
(puc. 15). CrnemoBareIbHO, IO BTOPOMY 3aKOHY I’beOTOHa

UZ
mgcosa = ma = mT

OTKyna HaigeM
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2
v = gRcosa -

U3 puc. 15 BumHo, uro cosa = h/ R. Tlon-
CTaBJISISA TIOJTyYE€HHBIE BETUUMHEL B 3aKOH CO-
XpaHEHHS SHEPTHH, HAXOIUM

Puc 16

2R 0,2
=—R=02M.
3 9

27. HelicTBYIONIAE Ha CTEPXEHD CIJIBI NMpPeICTaBIe bl Ha pric. 16.
W3 puc. 16 MOXHO HaliTH

[ . I . N, N,
h:5005(90 —a)=gsma=0,4 M. A 1/2 :—1;)
&
28. 3anwmineM yclOBUs paBHOBecHus OpeBHa L v %
(puc. 17) st cw, JeHCTBYIONTUX Ha PA0OYNX, mg
U MOMEHTOB CIJI OTHOCHTEILHO TOYKH O: Puc. 17

N/ +N,-mg=0,
N (-1)=mg(-1-1/2).
W3 BToporo yciroBust HaX0IuM
1/2-1
N, = mg—l_l1
M, TIOACTABIAL B IIEPBOC, OIPEICIISIEM

1/2
szmgl—ll'

Crbr |Fl‘ =|N1| u ’Fz‘ :lNz"
ITosToMy ‘FJ =455H,
|| =555H.

29. M3 ycnoBUA paBEeHCTBA MaBJICHWIA

Ha TIOBEPXHOCTU BOIBI U PTYTU
(puc. 18)
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Pom&h1 = pghy .
F, Bcnenctsue toro, uro by = h, — Ah, noacras-
JISIEM 3TO BBIPAXXEHME B IIPUBEACHHOE BhIIIE pa-

BEHCTBO
1 j Pom8(hy — ) = pgh,.

mg OTkyna HaxoouM
Puc. 19 Pom
hy=—"—A4h =16 Mm.
ppm —pP

30. U3 Broporo 3akona HeioTona cienyet (puc. 19)
mg+N+F, =0.
3mech N - Cuila HOPMAJILHOI PeaKIIMH OIIOpHL Iapa, F A -CHIa
Apxumena. [Tpoeumpys Ha och X, ToydaemM
mg—N-F, =0.
C y4eToM TOTO, YTO cHiIa ApXuMelda IO YCIOBWIO 3aTadu

P
Fy =p,gV/2u P=mg=p Vg, naxomum, uto V =——mn

Pn8&
P "
F, = ;— P . Tloacrasngas HalineHHYIO CITY APXUMEIA B UCXOJI-
A
HOE YpaBHCHUE, II0JIyJaeM
N=pPa-Ly.
2p,

Cwa napneHus Irapa Ha THO paBHa 110 BEJIMYHUHE CUJIC PCAKITIA

OTIOpHI ¥ TIPOTHUBOMONOXHO HanpaeieHa. |F| =|N|. [Tostomy
F=225H.

1. Korna CTEPXKCHDb HAXOINTCA B BO3AYXEC ITOKA3aHHUEC TMHAMOMET-

pa paBHO
Fy =mg.
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IIpu norpyxeHuu B XUAKOCTH €TO S,
ToKa3zaHue OyaeT F

— A

F;12 =mg— F ’
A h
rae F, - cuia Apxumena. — - = T
TakmM obpa3oM M3MEHEeHME MoKa3za- | _ — - —
HUSI TMHaMoMeTpa OyaeT ompeae- _—-__ mg———
JATbCS CWION ApxuMena [ : i _
S
AFIL:Flll_FIIZZFA' PHC20

ITo onpenpenenuto, cwia ApxMMena paBHa

F A = pg Vs
rme V - 06beM BBITECHEHHOM CcTepXKHeM XUaKocTh. OH
ompenesieTcst U3 cootnowrenud (puc. 20) ¥V =S,/ = Sh.

3mech S, - IUIOLIAb IIOTIEPEYHOTO CEYEHNU CTEPXHS, [ -
JUIMTHA 9aCcTH CTEPXHS, Haxomsamerocs B soae. C yderoM
MOCTIETHETO COOTHOUICHU I 00beMa BRITECHEHHOM BOIBI
HaXOJIM

AF, =F, = pgSAh=12,0.

32.W13 yciosus 1U1aBaHust JIBIUHBL mg = I, HaXomuMm

Pa8Sh = pgS(d —h).
OTKYD',a OIIPCALIACM
ph
P~ L

d=

Macca npaHEI

mzand=%)—Sh = 3,6k

I

33. 3ammmmineM ycioBHe IIaBaHMA 1apa (puc.
21), T. e. cuna ApxrMena paBHa CHIIE Ts-
XKECTU
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F, =mg.

C yueToM BBIpaXKeHUs [t CHIB Apxumena F, = p,gV /2 Ha-
XOIMM Maccy 1apa

m=pV /2.
Otkyna ompenensieM o0beM Lapa

V=2m/p,.
C npyroit CTOpOHBI, 5Ta e Macca LIapa paBHa

m=p(V=Vp).

TToncTapmsieM B 3TO BhIpaXKEeHNE HAMNEHHBII 00BEM LIapa 1 OII-
penesnsieM 00beM BHYTPEHHE 110I0CTH 1apa
- m2p = p,)

v
0 PP

=73-107 m°,

34. Cornacso 3akoHy ITackans (p, = p,) WIS TUAPABIAIECKOTO
fIpecca BBIMOJHAETCI COOTHOILEHIE

F/1S =F/S,.
OTKyga HaxooM
S
F =k “S;

[Mone3nas pabota, coBeplIeHHas IIPeccoM, paBHa
A= Fh= Fnh.

[lonnas pabora pasHa A, = Pr. KILJ, no onpenenenmio, paseH



27

MoaekyAasipHas pu3nMka M TepMOAMHAMUKA

35. Bony ¢ temmeparypoit ¢, =20°C cMemmBaoT ¢ BOIOH MpH
TeMueparype £, = 100°C. Onpenennts OTHOUIEHUE MACCHI X0~
JIONHOM BOIBI K Macce Topayeit my / m, , €ClI yCTaHOBUBLIASICA

TEMIIEpaTypa paBHa ¢, = 40°C.

m

2
OtBer; — =
m

36. Bona HarpeBanach B TedeHUe 7 = 12 MHUH B HarpeBaTejie OT TeM-
nepatyphl £, =20°C o Temneparyphl Kunenusa. B Tedenue
KaKOro BpeMEeHM 7; MCIIApUTCH TIONOBYHA BOIbBI? YIenbHas Ten-

K
JIOEMKOCTb BOJIBL C = 42OO—K, yIeabHasg TeIoTa 11apooo-
K[ -

K
pasopaHug A =23- 10° —I[——
KI'
Oteer 7, = 41 muH.

37. B Bomy obbemom V' = 1,0 ipu reMniepatype ¢, = 20°C 6poluieH
KOMOK MOKpOro cHera Maccodt m; = 250 . Korzna Bech cHer pa-

cTastI, To obIasg TeMrepaTypa ctaia paBHoi ¢ = 5,0 °C. Ompe-
JICIUTh B IpaMMaxX KOJIMYECTBO BOARI B KOMKE CHera. YienbHas

Jx
TETUIOEMKOCTD Boabl ¢ = 4200 K yIeJIbHAas TEIUIOTA I1JIaB-
KT -
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KkJIx

neuns cHera A = 330——.
KD

Otser: m, =75T.

38. /IBa xycka nbpa (npu ¢ = 0°C) maccamu 1o m; = m, =200r
TPYT JpPYT O Apyra ¢ MOMOIIbIO0 MOTOPA, Pa3sBUBAIOIIETO MOIII-
Hocth P = 10BT . Yepes kakoe BpemMa Ar nen pactaet? (Yieib-

xK
Has TeIUIoTa IUIaBieHus Jbaa paBHa A = 22,6+ 10° 21— )
KT

OTtBeT: Af = 254,

39. B DaTapero BOOSIHOTO OTOIUIEHMS IIOCTYIIaeT BOAA 10 TpyOe ce-

yennem S = 500 MM? ripu Temmepatype t;, =80°C co ckopoc-
oM

10 U =1,2-10 2 —, a BEIXOIUT U3 baTapey, IMesl TEMIIEPATypy
c

t, = 25°C. CKONBKO TEIUIOTHl () NOMy4YaeT OTAIUIMBAEMOE I10-

KT
MelleHue B TedeHue cyToK 7 ? IhnotHocTs Bomer p =1000—-,
M

K
yIenbHasl TEIUIOEMKOCTh C = 4200—II—.
kr-K

OtBeT: Q = 24 M]Ix.

40. B sinexrpuueckuit yaitHuk, KII1JI koToporo 77 = 60 % , Haymamu
Bofly Maccoit m = 0,60 xr npu temrieparype t; = 9,0 °C. Yait-

HUK BKJTIOYMITA Y 3a0bLIHA BBHIKJIIOUNATE. Yepes Kakoe BpeMs T
BCSI BOIIa B HeM BBIKMIINT? CONPOTUBIEHNE OOMOTKY JaltHUKA

Jx

kr-K’

R =16 OM. VoennHas TeIIoeMKOCTh Boabl ¢ = 4190
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yIenbHas TeroTa napooopaszopanusa A =22,6-1

K
OSH—, Ha-
KT

npscxkenne B cetd U =120 B.

OtBeT: 7 = 42 MUH.

41. UneanpHag TeruroBad MalllHa, paboTatonias mo uukiy Kap-
HO, coBeplaer 3a OIuH LMK padboty 4 = 80,0 xJIx. Temmepa-
Typa Harpepartens £, = 100°C, xonopwisnuka ¢, = 0°C. Omn-
penenutsb KIIJL 77 MalliyHbI, XOJIMYECTBO TEIUIOTH (), MOJIY-
YeHHOE OT Harpesareld U KOJIMYECTBO TEIUIOThl (J,, OTIAHHOE
XOJIOAMILHUKY.

Otset: 1=0,27, Q, =300 0%, Q, =220]x.

42. C BoIcoTl H CBOOOITHO MajaeT TeJIO C yAeTbHOM TETUIOEMKOC-

ThI0 ¢. Ha cKoibKo TpamycoB Af TIOOHSIACH €T0 TEMITepaTypa,
eciu 17 = 10 % ero NepBOHAYAIBHON MEXaHMYECKOM SHEPTUU
IIPH yJape O 3eMJTIO TIPEBPATHIIOCh B TEIDIOTY?

Otset: At =ngH/c.

43. B BepTHKaIbHOM IWIMHIPE IO IIOPITHEM HAXOMMTCS Ta3 00be-
voM V = 200 em> npu remueparype 1; = 350 K . Macca nopm-
ga m = 30xr, wion@ans ero ocuoanusa S = 100 cm?. Tas Ha-
rpemi Ha AT =100K, coobmus emy Q = 50xJI)x TCIUIOTHI

Haiiti nsmenenne BHyTpeHHel sHepruu raza AU. Tpennem
TIOPIIHS 0 CTEHKU cocyla IIpeHeOpedh, ATMOCPepHOE JTaBICHUE

Py HODMAJIBHOE.

OtseT: AU =50 KJIX.
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44. UneanbHbIil Ta3 B KOJMYECTBE V MOJIEN HArpesaeTcst Tak, YTO

TEMITepaTypa ra3a u3MeHsiercsa oT ) 1o 71, 1mpsMo IpomopIuo-
HaJbHO KBaJIpaTy JaBjieHHs Tra3a. OmIpenesiuTh COBEPUICHHYIO
IIpU 3TOM paboty A.

Otser: A= vR(T, —~T,)/2.

45. B mmmHApe o/ MOPIIHEM HaXOMUTCS BO3MYX ITOM TaBJICHUEM
p =200xlIla u ipu temnepatype ¢ =27 °C. Haiitu Maccy m
I'py3a, KOTOPBIi HafOo TTOJIOXKUTH Ha ITOpIIeHb, YTOOBI TTOC/]IE Ha-
rpesaHug Bo3ayxa Ha Af =30°C ero obbeM He U3MEHWICS.

Tnowrams nopumst S = 30 em?.

Otgetr: m =40«kr.

46. B xonbe oGbemom V =100 cm> COIEPKUTCSI HEKOTOPBIH ras
py teMitepatype ¢ = 27°C. Ha cKoJbKO OHU3WUTCS JTaBIe-
HHe rasa Ap, €CliH BCICACTBHE YTCYKH M3 KOJOBI BHIAIET

AN =1-10% monekyn?

Oteer: Ap =4-10’Tla.

47. 3aKphITyIO ¢ OMHOTO KOHIIA TPYOKyY umvHOM [ = 80 cM omycka-
IOT BEPTUKAIBHO OTKPBITHIM KOHIIOM BHHY3 B COCY/I C PTYTBIO 0
TeX MOP, TIOKA PTYTh He 3aMOJIHMT II0J0BHMHY TpyOKHU. Ha Kakom

PacCTOSHUY A OT MMOBEPXHOCTH PTYTH HAXOIMTCS 3aKPBITHINA KO-
Hell TpyOkm, eciam arMochepHOe HOaBleHUE pPABHO

Py = 76 cM. pT.CT.
Oteer: h=0,18 M.
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Pemenns

35. 3ammiieM ypaBHEHME TETIOBOTO OanaHca
cmy(t, —t3) = cmy (8, —1,) -
OTKyna HaxoIuM
my_ti=t 4
m, =i,
36. ByneM cumTaTh, YTO BCS DHEPIrUsd, BhIIEIsIEMas HarpeBareieM
MOIIHOCTBIO P, uier Ha HarpeBaHUe BOOEL. B 5TOM ciiydae
cm(100°C 1)) = Pr.
W3 3T0r0 COOTHONICHMS HAXOANM MOIITHOCThL HarpepaTes
P=cm(100°C—-1¢t,)/ 7.
714 Toro 4To65nI ITOIOBHUHA BOIBI UCITAPIIACH, IS JAHHOTO Ha-
rpeBaTesist HEOOXOIUMO BpeMs 7}, KOTOPOE MOXHO HalTH U3 CO-
OTHOIIEHUI

Am/2 = Pt,.
O1Kyna mMeeM
Am
T = P
IMoxcrapnsgs HaMIEeHHYIO BhIIIIe MOIITHOCTh Harpepartens P, om-
At
penensieM UCKOMOoe BpeMst 7; = ——————— = 4] MuH.

2¢(100°-¢)
37. 3amvineM ypaBHEHUE TETIIOBOTO OajlaHCca
em(t; —t) = Am, +c(m, +m, )t —0°),
IZie m, - Macca CHera B KOMKE, 11, - Macca BOJIBL

C yyeroMm TOrO, 4TO My = M, + M, TONy4aeM m, = m; —m, U

TIOACTABISIEM B YPAaBHCHHME TCIUIOBOTI'O OanaHca. OTKYI[a Haxo-
18401

my =m; +cm(t; —0°)/ A—cm(t; 1)/ A =0,075kr=75r.
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38. Ecmu cynTaTh, 94TO BCS BBIAEHSIOWIASICSI IPYU TPEHWH KYCKOB
JIBIA TETIOTA MAET Ha WX IUIaBJICHUE, TOTA BPeMsI MOXKHO OIl-
pelevTh U3 33aK0Ha UBMEHEHUS DHEPTUHN

PAt=A2m.
OTKyaa HaxoouM

2Am

At = ~9.10* c=125u.

39. O6beM BOARI, MpoTEKaloIel 1o Tpyde B TEUEHUE CYTOK (32 Bpe-

Ms 7), paBeH V' = Sut. CnenosaTeslbHO, IOMEHIEHNE ITONYYaeT
KOJIMYECTBO TEIIOTHI, paBHOE

Q=cm(t; —t,) = cpSvur(t; —t,) = 24 MIIx.

40. 119 Toro yToOsl BOJa B YaHMKE MOJIHOCTHIO BEIKHMIIENA, K HEMY

HeOOX0AMMO MOABECTU KOJIHMYECTBO TEIJIOTHI, paBHOE

0 =cm(100°-¢,) + Am.
Ho onpenenenuio, KIT/1 paBHo
n=QI/WwW,
2
rne W= ~R— 7 - DJIEKTpUYECKas SHeprusi, BhAc/seMas YaiiHu-

koM. Terepb MOXXKHO HAUTY BpeMsd, HEOOXOIUMOE JUI TOTO, YTO-
05! BOAA MOJTHOCTHIO BBIKUIIEA

cm(100°=¢,) + Am
T =

~ 2515¢c= 42 mun.

nU?* I R
- 41, KIIJI 7 temnoBoii MaimHbl, paboTalomieit 1o uukiny Kapho,
L1
paBeH 77 = —T~ ,rae 17,7, - abcoMoTHRIE TEMITEpaTyphl Ha-

1
rpeBaTeisd U XOJNOIUJIbHUKA. Ioncrapnsis 3agaHHBIE TEMIICpa-
TYPBI, HAXOJUM
L -1

=——~=0,27.
7 T ,
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C apyroii croponsl, KITJ mo60i TErToBO MAalllMHBL PaBeH

n=A4/0=(Q—0)/0.

Ucnons3ys 3TH 1Ba COOTHOIIEHMST, MOXKHO HAWTH -

L-, 4
T O,
OTKy,I[a OI'IpCI[C)IFIeM KOJINYECTBO TEIJIOTHI, HOJIY‘IGHHOC OT Ha-

rpeBaTeiid,

0= 41, = 300

KonmmyecTBO TEMJIOTHL, OTHAHHOE XOJOAWNIBHUKY, PAaBHO
O, = 0 (1—n)= 220 Ix.
42. Tlo onpenenenuro, KIIJ paBeH

W, cmadt
W mgH
OTKyna HaxoouM
At=ngH/c.

43. ITo BropoMy Hayany TepMOIUHAMUKH
AU=A0—-A=A40- pAV.
ITo 3axony Menneneepa — Kiarneiipona
(py +mg/ SV =vRI,.
ITpu n3MeHeHNU 00beMa IMEEM
(py +mg/SYAV =vRAT.
PasmenuB BTOpoe PaBEHCTBO Ha NEPBOE, HAXOOUM
AV =VAT/T,.
IToncraBnsid HaliieHHOE 3HAYeHHE A ) BO BTOPOE HAJaio Tep-
MOIMHAMUKH, OTIpeAesieM
AU=A0—(py+mg/SWAT /T, =5 10* Ix.
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44. I1o ycnopwmio 3amaunt T = apz, rae ¢ - KoadOUIueHT mporop-
moHanmbHOCTH. TTomcrapyM 7' B ypaBaenue Knaneiipona — MeH-
aeneena v noiayuuM V' = avRp . B cocrognusix raza ¢ teMriepaTty-

paMH Tl u TZ JaBlIeHUs 1 00bEMBbI PaBHBI COOTBETCTBEHHO

pr=+T/a,Vy=vRI;/p
P =L la,V,=vRT) / p,.

p—- V- JyarpaMmMa IaHHOI'O IIpolecca INpeacTaBiICcHa Ha pHC. 22.

Pab6oTa rasa yucIeHHO paBHA TUIOLIANHM 3alITPHXOBAHHOM Tpa-
eIV Ha IuarpaMmme

4=E22p, .

IToncraBngas B 3TO BBIpAXCHUE BLIILIC-
ONPpECACIICHHBIC AAaBJICHUA U 00beMBI

P>V, Py, V5, HAXOIUM nn f/
A=vR(T, -T)/2. Puc. 22

45. 3anunreMm ypasHeHus Kitameiipona — MeHIeneena I 000omnx
CJIy4JacB
pV = vRT,

"

V(ip+mg/S)=vRT,.
W3 iepBoro ypaBHEHUST HAXOIUM, YTO

VRV =p/T,,

1 IIOJICTABIISIEM BO BTOPOE

p+mglS=(p/ L.
OTKyna HaxOmuM

T. S
m=p(—2——l)—=401<r.
L e
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46. 1o 3akony MenneneeBa — Kiameiipona
pV =vRT.
Torma

AN
ApV = AVRT == R(1 +273).

A
OTKyma HaxoaMM

4 _ 4N

47. Ilo 3akony boitig — Mapunorra

PV = pVs-
B ucxomHOM cOCTOSHUH JaBiieHHE paBHO

R(t+273)=4- 10° Tla.

aTMoc(hepHOMY

P1 = D> 2 00beM - 00beMy Tpyoku V' = ST, toe S - momans

HoIIepeyHoro ceueHus Tpyoku. I1pu rmo-
IPY>KeHWHU TPYOKH B pTYTh (pHC. 23)

L

V, =(1/2+Ah)S,

a laBJeHne ! T T
— 2 -
P2 =Dy +pgAh. - YR _ -
[MozcTaBnsis 9TH BEIPaXeHHs B 3aKOH - = -
boitng — Mapunotra Puc. 23

(po +pgAh)1/2+ Ah) = pyl,

MOXy4YaeM KBaApaTHOE ypaBHEHUE s onpeneeHust Ah:

7g(AR)? + h(py + pgl!2)— pol /2

=0.

Peitiast 570 ypaBHeHwue, HaxoouM Ah = 0,22 M.

Mcxomast BBICOTa HAXOXIEHMS BEpXHETO Kpasi TPYOKM HaJl ypOB-

HEeM PTYTH paBHa
h=1/2-Ah=0,18 m.
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48. JIBa HETNOABMXHBIX TOYEYHBIX 3apsala BeIHYWHOM
q, =g, =q=1,00mKx - 10° Kx pacrosioxeHbl B BO3IyXe Ha
pacctosauu + = 10,0 cM gpyr ot Apyra. YeMmy paBHa Hallps-

XEeHHOCTb E SJICKTPHUYCCKOTO I10JIs B TOYKE, yIAJICHHOM Ha pac-

crosiaue [ = 10,0 cM oT Kaxuioro u3 3apsanos? (k=9-10° %.)

H
Otser: |E| =450—.
M

49. B BepiunHax kBagpaTa co cTopoHoil a = 10cM, pacrosioxeH-
HOTO B BO3JyX€, NOMELIEHBl 3apAlbl §; = (¢, = (3 =¢ =
=+1- 10" Knu q4 = —2-107" Ku. OnpenenuTh HapsoKeH-
HocTh E 3AEKTPUYECKOTO MOJIg B IIEHTPE KBaapaTa.

OtBer: Monynb BexTOpa HaTIpsLKeHHOCTH paBeH £ = 6 B/ M mBek-
TOpP HAaNpapleH K 4eTBEPTOM BEpIIMHe KBaIpaTa.

50. B nByx BeplIMHaX paBHOCTOPOHHEIO TPEYIOJIbHUKA, PACHOIO-
JKEHHOI'0 B BO3/TyXe, TOMEILICHB] OMMHAKOBBIE 3aPSIbl ¢ = G, =

= g = +4,0 mxKu. Kaxoit ToueyHsli 3apsn ¢, HaL0 NOMECTUTD
B CepeNMHY CTOPOHBI, COENMHSIONIEH 3apsaabl ¢, U ¢, , YTOObI
HATIPSOKEHHOCTD DJEKTPUYECKOTO TOJIs B TPEThe BeplIMHE

TPEYroMbHUKA OKa3aaach paBHOM Hymo £, =07

OtBer: gy = —2,3 MK .
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51. 3apsKeHHBIH METAUTMYECKUM [IapUK, BUCSIUMNA BePTUKAIb-
HO Ha U30JUpPYIOIIeHl HUTU, BHECAU B OTHOPOMHOE 3JIEKTPU-
Yecxoe 1osie, CUIOBhIE JUHUY KOTOPOTO HANPABIEHbI TOPH30H-
TajibHO. T1pu 9TOM LIApPUK OTKIIOHWICH OT BEPTHKAIM Ha YIOJ

o = 45°. Haiitu yMeHbIlIeHNe 3TOro yIiia A o, CIU IapuK Ho-

Ag 1
Tepsier — = I 4acTh CBOETO 3apsija.
q

OTtBeT: Aox = 3°.

52.Ha menkKoBOW HUTY TIOABCIIEH MaJeHbKUM LUIapUK MacCcou

m = 300 Mr u 3apsaom g = 30uHKn. Ha xakoe paccrosiHue /
CITe[TyeT ITOMECTUTh CHU3Y BTOPOH TaKOU Xe 3apsii, 4ToObl CHIa
HATSKEHMST HUTUA YMeHbIIachk B 1= 4 paza?

Ortser: [ =0,00M.

53. B BEPTUKANBHOM JJICKTPHUUYCCKOM TI0JIC, HANIPLKCHHOCTE KO-

toporo E HanpaBlieHa BHM3, BpalllaeTcst Ha HUTY AJIAHOM [ 1ia-
DMK Maccoil 11, 3apsoKeHHbBIN TTOJIOXUTETBHBIM 3apSIoM ¢ . YTou
OTKJIOHCHWS IIAPUKA OT BEPTUKAIU « . YCKOPEeHME CBOOOIHO-

ro mageans g. OTpenesuTh KMHETUYECKYIO SHepruio W, 1ma-
puKa.

F :
OtBetr: W, = (E:z—g)l tgasina.

54. BosnyurHblii mockuit KoHaeHcatop eMkocThio C = 5,0 Mk®D
HaMoNOBUHY d; =d /2 TOTPyXaloT B XUIAKUIA TU3JIEKTPUK C
OTHOCUTEILHON TUANEKTPUYECKON TTPOHULIAEMOCTBIO, PaBHOM

&= 3,0, TaK, 4YTO €TI0 INAaCTHUHBI HCPIICHANKYIISIDHDLI MTOBEPX-
HOCTH JMIDJICKTPpUKA. quy CTaAaHOBUTCA paBHOﬁ CMKOCTb KOH-

nencatopa Cj?

Ortget: Cy = 10 MxD.
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55.Kak n3menurcs emkocts C; / C TUIOCKOTO BO3AYINHOTO KOH-
JIeHcaTopa, pacCTOSHUE MEXIY IUIAaCTHHAMU KOTOPOI'O COCTaB-
nsteT d = 0,2 cM, €ClH TUTACTUHBI COJIU3UTD 10 PACCTOSHUA
d, = 0,1 cM, a MexXTy HEM¥ [IOMECTUTD TUBICKTPUK C JIUINIEKT-
PUYECKOI TPOHUIIAEMOCTBIO, paBHOH &£ =27

Otser: C,/C=4.

56. TTnowanp IIacTUH IUTOCKOTO KOHAEHcaTopa S = 15 cM 2, paccTo-
siHYE MEXY IuactuHaMu d, = 0,885 Mm , 3apan g = 0,100 nKo.
JIo Xaxoro paccToaHus d, OBIIM Pa3sgBUHYTHI IUIACTUHEI OT-
KJIIOYEHHOT'0 OT MCTOYHUKA KOHACHCATOPa, €CIM JIJISL DTOTO
Onuta 3aTpadeHa sHeprus W = 1,00 sJIx.

Otser: d, = 3,54 MM.

57./IBa mapa, 3apsSKeHHBIE OMMHAKOBO, HMEIOT IIOTEHIIMAIE
¢, =10B u ¢, = 40 B. Haiitu noTeHuman ¢ 31ux NpoBOTHU-
KOB TOCJI€ NX CONPUKOCHOBCHHS APYT C APYTOM.

OTtBer: @ =16B.

58.Yerbipe OAMHAKOBHIX PE3UCTOPA COIIPOTURBIIE-
nueM R, =R, =Ry =R, = R=1000m Kax-
JBIA BKJTIOYEHB! B YEThIPE CTOPOHBL IIPOBOIOY-
Horo keagpata (puc. 24). Kakoii Tox [ mpoiigeT
B LIEIIH, eC/IH MapaUIeIbHO OTHOM U3 CTOPOH
KOHTYpa MOAKIIOUYUTE UCTOYHHUK ToKa ¢ DJIC

£=40B u BHYTpPEeHHHUM COIIPOTHBJIEHHEM
r=50m?

Oteer: 1 =0,5A.

59. Jinsg cxeMpl, n300paXeHHON HA PUC. 25, U3BECTHHI COIIPOTHUB-
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JICHUS pPE3UCTOPOB R, =200m,
R, =400m, R; =30 Om u cra ToKa, 11po-
TEKAIOIIETO Yepe3 IEePBHU pPe3ucTop,
I, = 0,50. Onpenemurs HanpsokeHue U uc-

TOYHHUKA IITUTaHUA U 061Hy10 CIUIY TOKa IB
TEIIn.

Otser: U =35B, I =15A.

60. Tpu pesncropa, UMEIOLITE OIMHAKO-
BEIC CONPOTUBJICHUSA o
R =R, =R;=R=1000M «kax- U
JIBIA, COEMVHEHBI C UICTOYHMKOM IH-

TaHust HanpsckedweM U = 300 B mo
cxeMe, IOKa3aHHOR Ha puc. 26. On-

penenvre Hanpsokenusa U,,U,, U, Ha KaXgoM U3 pe3UCTOPOB

Puc. 26

U CHJIy TOKa /5, TPOTEKAIOLLIETro Yepe3 pesucTop R;.

Omser: U, =200B, U, =U, =100B, I, =1A.

61. Ha puc. 27 R; = R, =500m,
Ry =1000mM, C =508 . Omnpene- A
mth B C £ ncToYHMKA, IpeHeOpe-

Trad €ro BHYTPCHHUM COHNPOTUBICHHU-
€M, €CJIM 3ap4d]] Ha KOHIACHCATOPE

q =2,2MxKi.

OtBet: £ =2,2-10°B.

62. K 11poBOJIOYHOMY KOJBIY B JBYX TOY-

Kax d ¥ b mpucoenuHeHb! MTOABOISI-
e nposoxa (piic. 28). B kakoM ort-

Howennn k =1, /1, Toux a u b ne-
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JISIT UIMHY OKPYXXKHOCTH KOJIblIA, ecld 00Ilee COPOTUBICHUE
R, TOJYyYMBHIETOCS yUacTKa ENU B # = 4,5 paza MEHbLIE CO-
MPOTHUBIEHUS R TIPOBOJIOKU, U3 KOTOPOH CHENaHO KOJIbLO?
(BI'Y)

Otger: k; =2, k, =1/2.

63. K renepatopy TMOCTOSHHOI'O HaIIPSIXEHUS MOAKIIOYEHO
n =200 namI, coeTMHEHHbIX IAPAJIIENBHO, IMEIOIIUX COTIPO-
tuBneHue R = 1200 OMm kaxmas. Onpenenuts D/1C & renepa-

TOpa, ECNIM HaNpsKeHUe Ha Jamriax pasao U = 220 B, a BHyT-
peHHee COIpPOTUBIIEHHE reHepaTopa cocrasisier » = 6,0 Om.

U R
Otser; € =—(—+r)=33B.
R n

64. JIBe sHEKTpUYECKHE JTAMIOYKH C COMNPOTUBICHUSIMU
R, =2400M n R, =360 0OM coeanHeHbl OMUH pa3 MOCIen0-
BaTeNbHO, BTOPOi pa3 napaurenbHo. Kakyro MouHocts P u P,
ITOTPeOIAeT Kaxaas U3 JIaMITOYeK TIPY BKJIFOYEHUHU B CETh C Ha-
npsokeHreM U = [20B?

OTser: [1py nocneqoBaTenbHOM COEAUHEHHUH JIAMITOYEK —

P/ =9.6Br, P/ = 14,4 Bt, npunapasienbHoM COeAMHEHUN —
P, =60Br, P, =40Brt.

65. Jlamna mougHocthio P = 500 BT paccumTana Ha HamnpspkeHUe

U =110 B. Onpenenuts CONpOTUBIEHNE JaMITbl R B paGoueM
cocToHUMK. ONpeneuTh BEJIMINHY HOTIOTHUTENLHOTO COIPO-

THUBJICHUA Rﬂ , Tp€6y€MOFO JJIA BKIIIOYEHMA €€ B CETh C HAIIPA-

xenueM U, =127 B, Tak, 4T0ObI TaMITOYKa ropesia MOJHbIM
HaKaJlOM.

Oteer: R=2420M, R, =3,740Mm.
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66. OOMOTKA DIEKTPUYECKOTO KUIATWIHBHUKA UMEET IBe CEKLINH.
Ecnu BKiTIOYeHA TOJIBKO IIEPBast CEKIMs, TO BOAA 3aKUIIAET Ye-

pe3 f; = 15mun. Ecim BKIIIOYEHA TOJIBKO BTOpas CEKLMH, TO

BOJa 3aKMIaeT yepe3 7, = 30 MuH . Yepes CKOMbKO MUHYT 3aKHU-
IMT BOLA, €CJIM CEKILMH BKJIIOYUTH ITOCTeN0BaTeIbHO? mapan-
JiejibHO?

Orset: 7, =45MuH, 7, = 10Mun.

67. JIBa 3nekTpoHa, HAXOOUBINHECS Ha OYeHb OONBITOM PAcCTOsI-
HUU, HaYaly JBUTaThCs HaBCTPEUy JPYT APYTY C OAVHAKOBBIMH
HayaabHBIMU CKOPOCTAMH D, = 2,0 kM/c. Ha kakoe MUHUMAaJIb-
HO€ PacCTOsSIHUE ¥ OHM CMOTYT cOMM3uThesi? Cpela - BaKyyM.

OTBET: r =~ 63 MKM.

68. IIpsimonmHeRHBIil mpoBooHUK IWIuHON [ = 0,2 M 3aMKHYT Ha

rajbBaHOMETD U ITOH NeliCTBUeM CUIbl F = 3,2 - 10°°H paBHO-
MEPHO NepeMelacTCsd NePITeHANKYIISIPHO CUTTOBBIM JIMHUSIM Mar-
HUTHOTO nons ¢ nHaykuueir B =2 -1072 T . OnpenennTs cKo-
POCTH U TIPOBOIHMKA, ECNTH COMPOTUBIEHNE IIemu R =50M.

OteeT: v=0,2M/c.

69. B onHOpONHOM MarHWTHOM I10J1€ Ha ABYX BEPTHKAIbHbIX HEBE-
COMBIX HUTSX IOJIBEHICH TOPM30HTAILHO NPSIMON IPOBOJHMK
pubgoit [ = 20 cM, maccoit m =101, UHIyKUMSI 5TOro mar-
HUTHOro noyist B =49 MTn, npuyeM JIMHUM BEKTOpa WHIYK-
MM B HanpasJeHb! BBEPX MEPIEHIMKYISPHO TPOBOIHIKY.
Ha xakoii yron @ OT BepTUKaIM OTKIOHSITCA HUTH, Ha KOTO-
PHIX BUCHUT HPOBOIHUK, ECIU MO HEMY IIPOIIYCTUTDL TOK ILIOT-
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HocTho j = 2,0 A/MM? ? JluamMeTp TIOTIepeYHOTo CEYeHUs IIPOo-
BomHWKa d = 1,0 MM.

OtseT: ¢ =8§8,9°.

70. 3a mpoMexyToK BpeMeHu At = 0,1 ¢ sHeprug MarHUTHOTO IO/
B KaTyUIK€ MHAYKTUBHOCTH yBenuyunach na AW, =20 /Tx.
CpenHee 3HaUeHHUE TOKA B KaTyllIKe B TeYeHME STOr0 BpEMeHM
cocraBuio [, =5,0A . Onpenenuts DC CaMOMHAYKINU & B

KaTyIike.
Orser: ¢ =80 B.

71. UMeloTcst 1Ba 3aMKHYTHIX TDIOCKMX KOHTYpa ILNIOIIANbIO
Sy =3 em’ u S, =15 cm?. Bo ckombko pa3 D/IC & uHIyKUIN
B [I€PBOM KOHTYpe 60ibiie DJIC & MHIYKIIUHA BO BTOPOM, €CITU

CKOpOCTH N3MEHEHUS MaTHUTHOTO TIOTOKA Yepe3 eJNHUILY TUI0-
Aoy paBHbI?

72.Y3ku# I1y40K DSINEKTPOHOB, o00JamalOMMUX sHepruei
W=16- 10716 JIX, MpoXonuT B BaKyyMe MOCPENWHE  MEXIY
MacTUHAMUA  IUIOCKOTO  KoHpeHcatopa A=d /2. Kakoe

MHWHUMAJIbHOC HAIIPSKECHUE U HeoOXooyuMo TOABECTH K IIja-
CTHHAaM, YTOOBI SJICKTPOHBLI HE BBLIIUIN 3a IMPENCIIbI IacTuH?

Hdnuna roactvl [ = 2 ¢M, paccTosIHUe MEXITYy HUMM d = 1 cM.

Otser: U = (0,1 B.
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73. Thiockuil KOHAEHCATOP ¢ TUTOIIAABIO TUIACTUH S M PAcCToOs-
HUEM MEXIY HUMHU ¢ ITOMeleH B OTOK NPOBOAALIECH XKUIKO-
CTH C YAEHBbHBIM CONPOTUBIAEHUEM L, IBHXYIIEHUCS C IIOCTO-
SIHHOM CKOPOCTHIO U TApa/UIe/IbHO IUIACTUHAM KOHIEHCATOPA.
TTepreHaUKYIAPHO CKOPOCTH XHUAKOCTH U MPHIOKEHO OHO-

pomHOe MarHUTHOE Ttone ¢ uuayknueid B. Kakas reruioBas
MOILHOCTD P BhIIENIeTCS Ha BHELTHEH HeTIN COPOTHUBIACHUEM
R , 3aMpIKatoniet macTUHBI KOHIEHCATOPA.

BduS

Otser: P = (—RS—-I—7,D

) R.

74. Ha snexTponausnoii ycranoske, KIIJ[ xoTopoil cocraBnsier
n =75 %, n3 Boxs! noiyvwwm V= 5,0 1 Bogopoza npy remriepa-
Type { = 25°C u pasnenum p = 750 MM pT. cT. Kakoe komnmye-
CTBO 2JIEKTPOsHEprUur W 6BUIO 3aTpadeHo, eciiv HaIpsKeHue

MeXIY KaTOIOM M aHOJOM 3JICKTPOM3HOM BaHHB! paBHO U = 5,0
B? DaexTpoxuMuyecKuid 5KBHBAJICHT IJIS BOJAOPOLA paBeH

K
k=104-10"° —.
’ K

Jhx
VHuBepcambHast ra3oBasd nocrosHyag R = 8,31 —K’ MOJISIpP-
MOJIb -

KT

Hast Macca Bozopoga M =2- 1073 )
MOJIE

OtBeT: W =10 xkBT.

75. DNeKTPOIMTHUIECKMM ITyTeM Npy ciile Toka [ =16A pazioxeHo

m = 0,9 T BombL. 3aKakoe BpeMst { 3ToNpoM301U10? MaossipHast Macca

5 KT
aroMmapnoro kxucnopoga My =16-10 3 o BoXopona
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b

X' nocrosmHast ABoranpo N \ =6-107

—10.10°3
My =1,0-107 — —

3apgi NEKTpoHa - ¢ = —1,6- 107" Kot st penienvst mernosms3o-
BAaTb TOJILKO TIPHUBEICHHBIE JAHHbBIE.

OTBeT: t =6c.

Peinenus

48. Kaxmpiit 13 3apsioB cO3MaeT dJIeKTpruIccKoe Tone (puc. 29),
MOIYTb HANPSDKEHHOCTU KOTOPOTO PaBeH

2
Ilo mpuHIIMOY CYNEePHO3UIINN HaIps-
XEHHOCTb 2JIEKTPUYECKOrO OJIesd B TOU-

+q +q

ke O paBHaE = El + Ez M, KaK BUFHO U3
puc. 29,

‘E| =2E cosa,
r
I7e cosa = E
[Moncrasisd Bepaxenus Wil £, M KOCHHYCa, HaXOIAM
{E‘:z—]‘;"-izk’{—’ _as0 .
I~ 21 1 M

HanpaeneH UCKOMBII BEKTOP HAIIPSCKEHHOCTH 3JIEKTPUIECKO-
ro nong E neprieHIuKyIsIpHO K cepevHe JIMHUH, COSTUHSIO-
el 3apsaasl (cM. puc. 29).

49.TTo npuHIMIY CYTIEPHO3HUIINK HAPSDKEHHOCT TIOJS B LIEHTPE
kBagpaTa (puc. 30) paBHAa BEKTOPHOU CYMME HalpsCKEHHOCTEH
TI0JIEH, CO3MaBaeMBbIX 3apsiaaMH, IIOMEILICHHBIMHA B BEPILIMHBL

F=F 4B+ + 0,
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Kaxk sunpo n3 puc. 30, BeXTOpHI HAIIPSCKEHHOCTEN I10JIEH, Co-

3/1aBacMbIE€ ONMHAKOBBIMU 3apsiiaMi ¢; U ¢ 3 B TOUKE 0, PaBHbI

10 MOJIYJIIO M IPOTUBOIIONIOXHEI 110 HallpaplieHn1o. [1oaToMy ux
CYMMa JIacT Hy/Ib. MOAyIX HapsDKCHHOCTEW Mmosiei, co3nasa-

EMBIX 3apstmamMu g, U ¢4, PaBHbI COOTBET-

+4q, +4;
CTBEHHO ®
B -k 2 -2 p
2 (a J27 2)? ) RNV F
E, 2
n , £,
E =k 44 _ ‘12 4 R %
(a2 12)? a’ +q, -4,
BcieneTBre TOro 4To 3T0 3apsiapl IIPOTH- Puc. 30

BOMOJIOXHBIX 3HAKOB, HaIIpaBJICHWS 3TUX IIOJEH COBIANAOT U
MOJIYJIb Pe3YIABTAPYIOLIETO IO OyIeT paBeH CyMMeE MOIYJIEH
HaIPSKEHHOCTEH

E=E +E, :—2—Ig(q+q4)=6B/M‘
q

50.1To mpuHIANY CYNEpHO3ULIMM HAIIPSDKEHHOCTEH SAeKTpUYeC-
KHUX TI0JIEH B TpeThel BepiiuHe (puc 31) HalpsKeHHOCTh H0JI-
>KHA OBITH paBHA
DTO BO3MOXHO TOJIBKO B TOM CJIVYAE, ECITN 3apsi/, ITOMEIeHHBIH

B CepeyHY TPETbeH CTOPOHBI, OYIET OTpHIIaTeIbHBIN. Tak Kak
TPEYTroNbHUK PaBHOCTOPOHHUI, TO, KaK BUIHO M3 puc. 31,

E, =2E, cos30°. g
C y4yeToM BEIpaXXKeHUH 11T MOyl Ha-
MIPSKEHHOCTEHM BJIEKTPUYECKOTO T10JIS
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El =E2 :ki)
a

CO3JaBacMbIX 3apsAiaMu g o 1 g, IOJIyJaeM YpaBHCHME IJI51 OI1~

penenenus q,
4q

k—— = k——2 cos30°.
3a?

OTKynma HaxoauM
2
qo = 5qcos30° = 2,3 MxKi1.

51. Hapucyem cubl, AeicTByOMIne Ha mapuk (puc. 32). Kak Bua-
HO 13 pHuc. 32,
. /mg=tga.
C yuetoMm BbipaxeHust wist Moyt ekl Kynmona F' = kgE | Haxo-
JM
qu
mg
Korma mapuk moTepsia YacTh 3apsia U €ro 3apsi CTaJl paBeH
41 =49 —4q,710

tga =

kg E
tga, = :
mg
bepst oTHOIIIEHME TAHTEHCOB, HAXOIWM E Ll
tgor —A DI
L_9 q 9 7
tga g q F
OT1Kyna Haxozum L
—A W ¥ mg
q q
o = arctg( ). Puc. 32

Torga rckoMoe YMeHBIICHUE yIIa pABHO

—A
Aa = 45— arctg(T—Ly _ 3,
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52.B niepBoM ciydae (puc. 33) ciIa HAaTSDKEHMST paBHaA
1, =mg.
Bo BropoM ciyyae (puc. 34) cwia HaTsDkenus T, paBHa

TZ =mg - F K?
q2

rae F, = k72— - cwia KystoHa, neiicTBy- T
IoIIas MEXAY 3apSCKEHHBEIMH IIApHUKA-
M. +q
Haitnem oTHOLIIEHNE CYJI HATSKEHIS mg

T m

4 Mg +qQ)

T, mg—kq® /1>

U3 3TOr0 COOTHOLIEHUS

Puc. 33 Puc. 34

k
I=q|— 2 —0,06M.
mg(n—1)

53. I1o Bropomy 3axoHY HploToHa (puc. 35)
FE +mg+T=ma. >
IMpoenupysa Ha och X, momy- %
o

HyaeMm
2 -

E+ tga =ma =
(eE + mg)tga =ma mlsina

J

OT1Kyma HaxommM

v* = (eE +mg)ltgasina /m. / VvV
Torga KMHeTHYECKask SHEPTUL F
IIapuKa paBHA

ST

2
mo
W: = (
2
54. ITosmyueHHYIO B pe3yNbTaTe cCUCTEMY (pHC. 36) MOXHO paccMart-
PHBATh KaK IBa IApAIJIeILHO COENMHEHHBIX KOHAEH cATOpa (pHC.

eE+mg)ltgasina.




48 Dnexmpodunamura

37). Ee snmextpoémxocts C, =C; +C,.
nech C, =¢,5/2d n C, =g¢eS/2d - ¢

1
CMKOCTDb BO3OYIIIHOT'O U 3AIIOJIHCHHOI'O KW~ CZ /
KOCTBIO KOHIAEHCATOPOB C IUIOLIaAbIO I1acC- /

THH S /2 ¥ pacCTOSTHUEM MEXAY HUMH d . Puc. 36
DIIEKTPOEMKOCTh UCXOIHOIO KOHAEHCATOpa

C = ¢g,S/d. N3 31010 COOTHOLIEHUS MOX~- ¢ G
nounamm S/ d = C/ g,. Iloncrasnsasa Beipa- J z l?t
xerust g C; u C,, HaXomuM l 1 ’/

&S C Puc. 37
Co =ZZ—(1+5) = E(1+8) =10 MxD.

55. DneKTpoEMKOCTH IMNOCKUX BO3MYUIHLIX KOHIEHCATOPOB pPaB-

ol C=¢,S/d, C) = g5,S/ d;. V3 3TnX COOTHONIEHUI HAX0-
IUM WX OTHOUIEHHE
C,/C=¢gd/d =4.

N &S
56. DnexTpoéMKOCTh KoHpeHcaTopa C = —d——, €ro 3Heprus

Ipn pasnBuUraHmy ryIacTUH €r0 eMKOCTb M3MEHWTCSI M DQHEPIUs
paBHa

2
_4qdy
- .
268
ITo 3axoHy U3MEeHEHUS U TTPEBpallieHUS SHEPTUN
W, =W +W,.

[ToncrapngeM BBIpaXXeHMs UL 9HEPTUM KOHIEHCATOPa M HOJy-
yaeM ypaBHEHHE JUIs ONTpeaesieHus d,

q2d2 q2dl

=W+
2&,S 25,8
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OTKyga HaxoauM

2g,S
dy =dy+—— W =354mmM.
q

57. 1o onpenenenyio, IOTEHLIMAJB! 1apOB
o =4/ Gy =q,/C.
OTKyIa HaXOOUM
Ci=q/pnCy=q/¢,.

Ilo 3axoHy coxpaHeHUS 3apsiia

g, +9, =29,
TI€ ¢, U ¢, - 3apsiibl APOB MOCIE UX COIIPUKOCHOBEHN.
OTKyIa HAXOOUM

9, =29 —q;-
[ToTeHIuUaNkI IIAPOB MOCE WX COTTPUKOCHOBEHUST PaBHBI

4 _ 12
G G

IMoncrasnsaa C; u C, B 3T0 COOTHOIUEHME, TTOJIYIaEM YpaBHE-

HH1E L1 HAXOXACHUA ¢4

919 _ 2g-9g)p, )

q q
M3 "Hero Haxooum
%)
41=24 2
: Ot @

Tenepb MOXHO HAWTH IOTEHLIKAJ 1LIADOB

_ q) 2qp, @ 20,0,

58. JanHyio B 3ajpaye 3JeKTPUUECKYIO Lenmb (CM. pruc. 24) MOXHO
3aMEHUTDH SKBUBaJIeHTHOH (piic. 38). U3 Hee BUOHO, YTO TpU
pe3rcTopa COeMUHEHB! ITOCIEI0BATENbHO U OJIUH TTapaJlieiib-
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Ho. IloaToMy conporuBieHUe R, R, R,
BHCIIHETO yJaCTKa LHEIIN MOXHO —
. R
HauTtmn i
L
1 1 1
—_— e — + —_— rI lg
R, 3R R I
Puc. 38

Otkyna HaxomuM R, =3R /4.
ITo 3akony OMa I 3aMKHYTOI LIEITH HaXOIUM
£

Ro+r 3R/4+r

I= =05A.

59. 3aMeHUM NIpeACTaBICHHYIO Ha puc. 25 cxeMy SKBUBaJICHTHOI
(cM. puc. 39). M3 Hee BUIHO, YTO NEPBBI ¥ BTOPOH PE3UCTOPHI
COCIMHEHHI ITOCIISIOBATENBHO, A TPETU PE3UCTOP MPHCOSIUHEH
K HUM napajuienbHo. CaeroBaTeIbHO X 001liee COMTPOTUBRIEHIE
MOXHO OTIPEIETUTh U3 COOTHOLICHUS

1 1 1 AL
R R +R, R R,
t r_‘“_'l
OTKyna HaxoauM
o G
_Ry(R Ry .
R+ R, + Ry Puc. 39
OO6u1as cuna ToKa B IETTN paBHA CyMME TOKOB B BETBSAX
Toxu I} u I, MOXHO HallTh 13 3akoHa OMa 119 Y4aCTKOB LENU
1 v I u
= n = -
1 2 g
R +R, R,

roe U - HanpseKEeHUE NCTOYHHMKA ITUTaHMA.
U3 IIEPBOI'0 COOTHOMWIEHUA IJIFA TOKOB HAXOANM

U=1(R +R,))=35B.
OO0111ag cuia ToKa paBHa
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]_Q_II(R1+R2+R3)

=15A.
- % 1,5

60. 3aMeHNM MIPUBEICHHYIO Ha PUC. 26 CXeMy Ha SKBHBAJIEHTHYIO
(cM. puc. 40). Obuiece CONMPOTUBICHUE YIACTKA LIETIH

Ry=R+R/2=3R/2.
OO61uag cuna Toka 1o 3akoHy Oma mis ] “
R, L

ydacTka 1enu pasHa [ =U/ R, Tla- )
JIEHUE HAIPSKEHMS Ha TTEPBOM pe3NC- l 1
TOpe o UO

U =IR=UR/Ry=200B. Puc. 40

HampsbkeHus: Ha BTOPOM ¥ TPEThEM PE3NCTOPaX PaBHBI
Torma TOK, TIPOXOISIIIMI Yyepe3 TpeTHil pe3rcTop, paBeH

61. HarnpsokeHue Ha conpoTunieHnsx R, u R, (cMm. puc. 27) paBHO
U = g / C. Toxu, npoxonsilye 4Yepe3 3T CONPOTURIIEHNS], PaBHbI
I,=U/R, n I, =U/R,. Tox, NpoXoxsuuii yepe3 conpoTUB-
neHne R;, BCIEACTBUE TIapajjiellbHOro COeIMHEHN, paBeH
I =1, + I,. DAC ucToyHnKa PaBHO CyMMe NaleHUI HaITpsoKeHMiA
Ha COMPOTURICHUM R; M Ha CONIPOTUBICHUAX R, U R,

e R AU =1 + IR +U =L+, 5 50 108,
C R, R,

62. ConpoTuBIEeHUE TPOBOTHMKA TIPOITOPIIMOHATILHO €0 IIMHE

R = pl/ S. IlosToMy 4acTu OKpY>XHOCTH, Ha KOTOPHIE TOUKU d

" b (cM. puc. 28) AeNST OKPYXKHOCTh, UMEIOT COTIPOTUBRIIEHMUSI
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Ri=pli/SnRy=pl/S.
Ha xoH1ax 060MX y4acTKOB Pa3HOCTh MOTEHLIUANOB OJMHaKO-
Ba. Ciie/10BaTebHO, OHU HaXOHSATCS 110J, OAVHAKOBBIM Harps-
XEeHMEM ¥ 3HAYMT COeWHEHBI MapauienbHo. Torna ux obiuee
COMpPOTHBJIEHMH PABHO

_ RR, _P hi, )
OT R +R, SI 41,

Jo noxcoexnHeHUS NMOABOASAIINX IIPOBOILOB COIPOTUBIEHYE
KOJbiIa ObUIO

R:&+R2:§m+5)

[To ycaoBuio 3amauu

[
R=nR, re £ 1) = P hh
ot glhrh)=mer
OtKyna noaydyaem
1,1
l l — 12 .
1750 nll+lz

TpuBeneM K 001LEMY 3HAMEHATEITIO K pas3aesiuM 00¢e YacTH ypaB-
HeHust Ha npousBenenue [;/,. B pesyibrate monydyum KBagpar-

HOE ypaBHEHHeE TS OTpeaeicHus k:

k% 42k +1=nk.
Pelrag sTo ypaBHeHUE, HAXOIUM

i n—2i1/n(n—4).

2

OT1xyna HaxoanMm
63. OGiiee CONPOTHBIICHNE 1 NMapalIeIbHO COeAWHEHHBIX OIUHA-

KOBBIX JIaMII paBHO Ry, = R/ n.
ITo 3axony OMa ISl 3aMKHYTOM LIeNKr
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g
Ry+r
Tok MOXHO HaifT# 13 3aKoHa OMa JUIg y9acTKa Lieri
U

R
Torna mrsa BAC resepaTopa MORyIaeM

U R
e=—(—+r)=33B.
R 'n

64. I1pu napainenbHOM COeTUHEHUH JIAaMITOYeK MOIIHOCTH, TIOTPED-
JITeMBble JIaMIT09KaMU, PABHBI
2
U U?
P =——=60Br u P, =——=40DBr.

R, R,
IIpu nociiegoBaTeIbHOM COeIMTHEHNH JIAMITOYEK 110 3aK0HY OMa
JUISI yJacTKa LEeHH HAaUIEM TOK

oY
"R +R,
TOFI[& VCKOMBIEC MOLIHOCTHU
2
Pl=1°R, =——— R, =9,6Br,
(R, +R;)
U2
PZ' = ]2R2 :WR2 = 14,4BT
] TG
65. ITo onpemenesuio MOITHOCTD
UZ
P=-—
R

OTKyma HaxomuM
12
R=—-+-=2420M.
p oM



54 Anexmpodunamura

Tox, Ha KOTOPHIA paccYWTAHA JIaMIIa, paBeH [ = U JonoyHu-

TEJILHOE CONMPOTUBJIEHME R, coexmHseTCs MapaieabHO JaM-
ITe, ¥ Ha HEro JOJIKHO I1aJaTh HalIpsDKeHUe

U,=1IR,.
OTKya HaXxomauM

R, = - U =374
T 2 74 OM.

66, DHeprus W, KoTopyio HeOOXOMMMO 3aTpaTUTh Ha HarpeBaHuUe
OIIHOJ ¥ TOY e MacChl BOJBI, BO BCeX CIyYasgx OIUHAKORBA, a CO-
TIPOTUBAEHKS 0OMOTOK pasHbie. I1py BKITIOUEHUH IEPBOH CEK-
LIVK 3Ta SHeprus 1o 3akony Jxoyss-—Jlenna paBHa

IIPY BKJIIOYEHUH BTOPOH -
2

W=T "
2
M3 53THX COOTHOIIIEHHH MOKHO HaITI COMTPOTHBICHHI OOMOTOK
Ut U,
R, = 7 uR, = o

Torna NpU 11OCJACA0BATCILHOM COCAUHCHN A 0OMOTOK UX COIIpO-
TUBJICHKEC paBHO

a IIpy NapajuI€IbHOM -
R R
RO _ 172 .
R, +R,

BHepI‘I/IH, 3aTpadyuBacMast Ha HarpeBaHMe BOALI IIPH ITOCTIEN0BaA~
2

TeJIbHOM BKJIIOYCHUH OOMOTOK,, paBHa W= ‘RE_I .
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[ToxcTaBmsist B 5TO BBIPaKEHME COTIPOTUBICHUE R , HAXOAUM
t=1 +t, =45mun.
2

T1pu MapajiebHOM coeqrHeHny o6MoTok W = R ty. C yue-
0

TOM HalIEHHOTO CONPOTUBIEHUS R, TIONy4aem

)
ty =——— =10mu=H.

67. DnekTpoHBI CONM3ATCS Ha MMHMMAIBHOE PACCTOSIHHE, KOTHa
MX KMHETHYecKas SHeprus NepeiiaeT B NOTeHIMAIBHYIO, U 110
3aKOHY COXPaHEHUS DHEPTUU

mv*  mo? e’

=k—:
2+2 r

TIe M - Macca 3JIeKTPOHA, € - 3apsih 3JIeKTPOHA.
OTKyna HaxoAuM
ke?

m 02

V=

~0,63-107 M = 63 MxM.

68. Ha nmpoBOoIHMK B MarHUTHOM I10Jie OCHCTBYET cria AMIIEpa,
MOAYJIb KOTOPOM paBeH

F, =IBlsina,
[I€ ¢ - YTOJ MeXOY TIPOBOTHUKOM U BEKTOPOM WHAVKIIMN B .
Mo ycnoButo 3aauy IIPOBOIHUK IIEPEMEIIACTCS PaBHOMEPHO 1
pePIEHANKYISPHO JMHUSM MarHUTHOM MHAYKIK (Sina = 1),
[MO3TOMY AEHUCTBYIOMIAsA Ha MIPOBOIAHUK CHJIa PABHA 110 MOIYITIO

cuie AMIiepa v IpOTUBOITONOXHO HampaeneHa F = IB[ . Otky-
J1a HAXOINM
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B merxyiemMest niposogHuke Bo3HUKaeT D1 C unmyKimu

g= Bul.

C apyToii CTOPOHBI, 3HAsl COITPOTURICHKE L€ M TOK B HEid,
FR
MOXHO Hanti D C vHAYKUNN ¢ = [R = Bl
ITpupaBauBas BeIpaxkeHus L O C, ronyyaeM ypaBHEHHE 1S
FR

ONIPENECNEeHNST CKOPOCTH U Byl = B
OTKyna Haxoaum

FR

D= 2 =02mMm/c,

09. Hapucyem cunbl, IeMCTBYIONIAE Ha TpoBOAHMK (piic. 41). Kak
BMIIHO U3 PUCYHKA B

F, IBI ](7Zd2 / 4)BI

|
'i

Otxyna Haxoaum
2

jmd” B
Q= arctg( ) 8.,9°,

Puc. 41
70. V3sMeHeH1e SHEPrUy MATHATHOTO TIOJIST PABHO
- (arl )
AW,
2
OTKyza HaxoouM
24W,
S an?
B C caMOMHIYKITIT
Al
=] —
At

C y4yeToM TOro, 9T0
I, = All2,
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Haxoaum
247, 241 44V,
“TUAnt At 20 At

=80B.

71. Ilo onpenenernuto, SC MHIYKUUK paBHa
AD B A(BS) g AB
At At At

E =

OTKyZma HaxoanuM
& S,(4BAt) S

& (4BADS, S,

2. DexTpoHkI, obnanaioliue sHeprueit W, UMeIoT CKOpoCTh

v=~2W/m-

Bronb ocn X (puic. 42) 37eKTPOHBI IBDKYTCS PABHOMEPHO CO

CKOPOCTBIO U, a BIOJh OCH Y - paBHOYCKOPEHHO 1O, IEACTBU~
€M 2JICKTPNYECKOTO TI0JISL. y
IIo BTOpoMy 3axoHy HrloTOHA

>

/
ek = e; =ma. h ‘ R \\Tk
|

y i

~
~
~

OTKylla HAXOIUM YCKOPEHUE .
elU + X
a= % Puc. 42

s Toro, YTOOB! 3JCKTPOHBI He BRIIUIM 32 TIPeIebl IUacTuH 3a
BpEeMSI UX IIPOJieTa, OHU JIOJDKHBI JIOCTUTHYTh ORXHOM M3 TuTac-
THH, a TOYHEe MOJI0XUTENBHO 3apsbkeHHOM. Bpems nonera ve-
pe3 KOHAEHCATOp HalieM U3 YpaBHEHUS PABHOMEPHOTO JBIKE-
HUS BIOJIb I1acTUH [ = vf. OHO TOKHO ObITh paBHO BpPeMEHU
TIAJICHUS Ha TDIACTUHY

h=1/2=at* ]2

r=+d/a-

[MoncrasisieM BbIpaXeHUs IS CKOPOCTH Ml BpEMEHH B ypaBHe-

OTKyna HaxoouM
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HUS I IBVDKEHHUS BIOJb IUIACTHH

d2
[=~2W /m- —Um

e
OTtkyma
2Wd?
U=—7—=01B.
el
73. Ilpu aBMKEeHMHM NPOBOJHMKA B MATHUTHOM IIOJIE MEXAY €ro
KOHUaMu Bo3umkaeT 3/1C MHAyKINN

&= Blvsina.
Ilo ycnosuio 3agayy (puc 43) NPOBOTHUKOM SBJISAETCS MTPOBO-
ISIIHAst KUOKOCTD, KOHIIAMU TTPOBOIHMKA SIBIISIIOTCS TLTACTUHBI
KOHICHCATOPA, MEXILY KOTOpbIMU 1 Bo3HUKaeT 3/1C. Cnenona-
TEABHO TIACTUHBI KOHAEHCATOPA

MTPaoT poJib KJIEMM reHeparopa - —‘J—é
toka. [1o 3akony OMa g 3aMKHY- b, © © R
TOW LICTTH © ©®

g Bdv

BHyTpeHHEee CONPOTUBICHNE T€HEPAaTOPa OIIPeNeIsIeTCS COTIPO-
TUBJICHHEM TPOBOIINIEN KMAKOCTU

r=pd/S.
TerutoBag MOUNIHOCTL, BbIAe/sIEMasgd Ha BHECHIHEM Y4aCTKE CO-
R priRr=(205 g
TIPOTHUBJIICHUCM , paBHa = =\ .
P P RS +dp

74. Macca Bonopona, BEIC/ISIIOIIETOCs HA KaTOHE, ONPenendeTcs
rio 3akony Papanes
m=klt,

roe k - SJ'[CKTpOXI/IMI/I'{CCKI/Iﬁ 3KBUBAJICHT BOAOpoOaaA.

DTy Xe Maccy BelIecTBa MOXHO HalTH U3 3akoHa Kuaneipona
— MeHpeneeBa
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pVM
m==—-
RT
ITpypaBHIBAsg MaccChl, TIOJIyIaeM ypaBHEHHE
pVM
kit =——-
RT
OTKyHa HaxoayM
pVM
It =——-
kRT
I1o onpenenenmto, KITJ1
M _Ult
w w

HeobxonnMoe KOJIUUECTBO 2JIeKTPOIHEPTHH IS ITOJTYISHUS BO-
JIOpojia PaBHO
ULl UpVM

= =10 kBr.
n  nkRT

75. o 3akony snexTpoiusa Papaness HAXOXUM MACCHI BbIIEIHUB-
IIMXCS BOTOPOHA U KUCIOpOaa

H
My = It
=N e
M,
my=—"""It.
07 Nyme

3aech My, Wy - BAJICHTHOCTH BOOOPOIA U KUCJIOPOa.

CxknanbiBasi 5TH COOTHOIIEHMS, TI0JTyJaeM ypaBHEHUE TSI OTIpe-
JeJIEHUS] BPEMEHM BIEKTPOIN3a

It My M,
Myy + Mg :m:NAe( " + " )
OTKy/1a HaXOTUM
mN ,e
f=——42 _ _=6c.
1M, Mo

1, n,
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KoArebaHMst M BOAHBI

M
76. BoiHa pacnpocTpaHseTcs O CKOPOCThIO U = 6 — TIpH Yac-
c

tote v =4I1. Yemy paBHa pazHocts ha3 A ¢ TOYEK BOJHHL,
OTCTOSILMX IPYT OT Apyra Ha paccrosgHue [ = 50 c¢m ?

Oteer: A =27/3.

77. OnpenenuTs OTHOWIEHUE [, / [} JIMH ABYX MaTeMaTHYeCKUX
MasiTHMKOB, COBEpUIAIOMIMX KonebaHud IO 3aKOHY

x; = 0,04cos6f 1 x, =0,06cos5¢.
Otset: [, /[, =25/36.

78. Haiitu oTHOILEHKE XecTKOCTe# k, / k, ABYX MPYXUH, eclH
NOABEWIEHHHA K HUM HOOYEPEAHO OIUH U TOT Xe TPy3 3a
OIMHAKOBOE BpeMsl JIENaeT COOTBETCTBEHHO 1y = 20 n n, = 30
KoJiebaHMIA.

ky
Oteer: — = 2,25.
ky

79. MaTeMaTU4eCKMii MasTHHUK COBEPIIACT TAPMOHMYECKUE KOJIe-
Ganng. Bo ckonrbKo pas ;7 Bo3pacTeT NTepuo ero xonebanus 7
eCclU IIMHY MasiTHUKA YBEIUYNTh B k = 4 pa3za?

Otper: 7, /T, = 2.

80. Hebonpuioit MeTa/NIMUECKUH [IApUK MAaCCOU 1, TTOABEIICH-

HBIM HA HUTH JJTUHOMU Z, KoJebeTcs 1mo 3aKOHY MaTteMaTuyec-
KOro MadTHUKa BHYTpHU OONBIIOTO TIIOCKOTO KOHJeHcaTopa ¢
FOPU3OHTAJIbHBIMHU INTaCTUHAMHM, PACIIOJNOXCHHBIMA Ha pac-
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cToaHUU d apyr ot apyra (d > [). [Tosne BHYTpU KOHIEHCATOpA
CYNTATH ONHOPOAHBIM ¢ HarnpsokeHneMm U . OripenenuTe nepu-
ol xonebanuit mapuka T IIpU YCIOBMM, YTO HA HEM HaxOANTCS
3apsn g.

Oteer: T =27

81. Yepe3s Kakylo HOJTI0 MEPUOA f ITOCE 3aMBIKaHUS 3aPAXKEHHOTO
KOHJEHCATOPA Ha KATYIIKY WHIYKTUBHOCTH SHEPrud B Koseba-
TeJIEHOM KOHTYPE PacIIpeHeINTCS IIOPOBHY MEXIY KOHIEHCATO-
POM U KaTYILKOI?

Otget: t =71/8.

Pemenus

76. PasHocTb da3 ToueK BOJAHBI, OTCTOSAUIMX APYT OT Apyra Ha pac-
CTOgHUH /, paBHa
Ap=0w(ty—1))=2nv(t, —t;)=2nv(l, o=, /v)=
=2nv(l/v)y=2x/3.

77. VI3 hopMyiabl rapMOHMYECKUX KoneOaHuil x = Acos(wt + @)
HaxXOIUM, YTO LIMKIMYECKIUE YACTOTHI MASITHUKOB COOTBETCTBEH-

HO PaBHBI
o, =g/l nw, =gl

B3sB OTHOIIIEHHE KBALPATOB HUKIMYECKIX YAaCTOT, HAXOAUM
— 42 2 _

78. HacToTsl KoneGaHuil MaITHUKOB PABHBI
vi=t/nmuv,=t/n,.
C mpyroit CTOPOHBI, YaCTOThI KOJeOaHNHA IPYXUHHBIX MASTHU-
KOB pPAaBHBI
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i /kl 1 sz
= — A = E—
Y 2r \ m "2 2n\ m

IMoncTapisieM 9acTOTH! U3 MEPBBIX COOTHOLUEHMI B 6epeM Ux
OTHOLIEHUE DTO [MO3BOJSIET HANTY OTHOILEHUE XECTKOCTEN
2
ky n

-2 -225
k, ”12

79. Iepyon KonebaHUil MaTeMaTHIECKOTO MAITHHIKA OIPeAeIsIeT-
csg o gpopmydie [ofireHca

T=2rnllg
OTHOI1IEHME MEPUOAOB MAaATHUKOB PaBHO

L[

Lo Vi

80. ITepron konebGaHusT MaTEMaTUIECKOI0 MASITHHKA OTTPEEISICTCS

dopmynoii Tiolireaca
T=2nJl!a,
rne a - a3bdeKTUBHOE YCKOPEHHUE

[To yciroBMIO 3214y Ha LAPUK, KPOMeE CHJIBI TSKECTH mg , Ieii-
cTByet ele ¥ cuna Kynona gF = qU / d , Tak Kak OH ITOMEIIEH B
KOH/IEHCATOP C TOPU3OHTAIbHBIMHY MJJACTUHAMU DT CHJTBI MO-

YT OBITh NapaUIebHbI WX aHTUNapa/uieNbHbl [1oaToMy yeKo-
pEHME, C KOTOPBIM OyIeT TBUTaThCs LIaApUK, PABHO
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81. DHeprus 3apaXkeHHOI0 KOHAeHCcATOpa eMKOocThio C paBHA
_ 2
W=CU;.'2,

rne U max — MAaKCHUMaJIbHOC HANIPSDKCHME Ha 0o0KIagKax KOH~-

JeHcaTopa
Yepes BpeMs ¢ MOCITE 3aMBIKaHS B KOJIeOaTE/IbHOM KOHTYpE 5Ta
SHEPTHS PaCIIPENETHTCI MEXIY KOHIEHCATOPOM

Wy=CU? /2
M KaTyIIKOM
Wy = LI* /2
Ho Tak kak 110 yCI0BHIO 3a1a4¥ HEOOXOOWMO HAUTH BpEMs Ye-

1l

pe3 Kotopoe W = W)y, TO 110 3aKOHY COXpaHEeHMsI SHEPI UK

cul. CcuU* LI* cu
= -+ o
2 2 2

/ ﬁ Tak xak xonebaHus1 Hanps-

Otkyna HaxomuM [J = UJ

max
JKEHHMA B KOHTYpPE NPOUCXOIAT 110 TapMOHNYECKOMY 3aKOHY, TO

yepes BpeM4 [

27 \/5

sm—1=U

max T max 2

U

OTKyZa HAXOMUM
t=T1/8
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OnTtHKa

82. Ompenenure BRICOTY TEJIEBU3MOHHOM OanrHy H , ecim IMHa
TE€HU Ha TOPHU30OHTAIBHOI ITOBEPXHOCTH 3eMJIM pasHa [ = 200 M.

Vron mageHusT COMHEYHBIX Tydel cocTaBmseT ¢ = 30°.

Otser: H=1/tga =~ 346Mm.

83. Ha nne cocyna, HanmomHEHHOTO BOMoi (# = 1,33) 10 BBICOTHI
h = 25 cM, HaxomauTcd TOYEYHBIT UICTOYHUK cBeTa. Ha rmoBepx-
HOCTH BOOHBI IUIaBaeT HeIpo3payHas IIaCTAHKA TaK, YTO LEHTP
ILIACTUHKH HAXOMUTCS HaJl MICTOYHUKOM cBeTa. Onpenenure Mu-

HUMaJIbHBIM AMAMETP IUTACTUHKU d , TIPH KOTOPOM CBET He TTPOii-
JET CKBO3b IIOBEPXHOCTH BOJIHI.

Oteer: d ~ 0,53 M.

84. Ha nmytu cxomsunerocd Iydyka Jydeil IIOCTaBWIN COOMPAIONILYIO
JHH3Y ¢ GOKYCHRIM paccrogaueMm F = 7,00 cMm . B pesynsrarte

JIV9H COIIDTYCH B TOUKe A , JIeXXaulei Ha TJIaBHOM ONTHYECKOM
ocu Ha paccTogHMH f= 5,00 cM cMoT imH3bI. Ha kaxoMm pacero-

stHAA | OT TOYKM A | COMIYTCS Iy4H, ey JIMH3Y yopaTs?

Ortser: [ =12,5 cM.

85. Cobuparomiasg IUH3a yBEIUYUBAET U300paXeHUE IpeaAMETa B
I = 4 paza. Ecnu ipeaMeT nepeBrHyTh Ha X = 5,0 M, TO yBe-
amyenue 6yger apykpatHeiM 1, =2. Onpenenute GOKycHoOe

paccTossHue [° JTUH3HL.

Otser: F=10cM.
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86. /Ipa TOYeUHBIX UCTOYHMKA CBETa HAXOOATCS HA PACCTOTHHUH

[=24cMm npyr ot Apyra. Mexay HUMH, Ha PACCTOSIHUU
d, =6CcM OT OIHOTO U3 HMX, IIOMEILEHA COOMPaIOIast TMH3A.

Hpu a3ToM n3006paxeHrsT 000HMX HCTOYHMKOB ITOTYYMIMCH B Oll-
HOI1 1 Toi e Touke. Haiitu poxycHoe paccTosiaue F TUH3bI

Oteer; F=9¢cMm.

87. C moMo1b1o codbupaloieii JMH3bl MOXHO MOJNYYUTh IBa M300-
paXXeHUd OJHOTO ¥ TOTO X MpeMeTa ¢ OIMHAKOBBIM yBeJIYe-
HUEeM. PaccTosHMA OT TipeaMeTa 10 TMH3HE IPU [OJTYYEHNN Ta-

KHX u300paxeHuit d, = 60cm u d, =20 cM. Onpenenute do-

KYCHOE pacCTossHue F JIMH3HI ¥ yBeJInyeHue /| TIpeaMera.
OtBer: F=40cMm, I'=0,5.

88. JIumza ¢ poxycHBIM paccTossHreM F = 20 cm J1aeT yMEHBIICH-
Hoe B 4 pa3a MHIMOE 1300paxeHne. YeMy paBHO paccTosTHUE d
OT TIpeaMeTa 0 JAH3LL U PACCTOSHUE [ OT JIMH3BI 10 M300pa-
KEHMUS.

Otser: d =60cMm, f =15¢cMm.

89. Ha nipusMy ¢ npejoMiisiiomuM ymioM ¢ = 30° meprieHauKy-
JIIpHO OOKOBOM  ITOBEPXHOCTH ITafaeT yd cBeTa. Ilpu xakoM
MHUHUMAJIHHOM TOKa3aTeje TIpeJOMIEHUA » MaTepyaa MpH-
3MBI JIyd HE BBIAAET M3 TIPU3MBI Yepe3 BTOPYIO OOKOBYIO I'paHb?

OtBer: n=2.
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90. CeyeHue CTEKISTHHOM ITPU3MBI UMEET (hOPMY PaBHOCTOPOHHE-
ro TpeyroiabHuka. JIyy cBeta nagaer replieHAKYIIPHO Ha OIHY
u3 rpaHeit. ITocTpouTsh X0Om CBeTOBOrO Jiyya B mpuame. Haiiru

YIoJl ¥ MEXIY HalpaBleHUsIMI TaJaloliero 1yya v jayda, Bbl-
meaniero U3 HpusMsel. Iloka3zaTelb NpeIoMIeHNd CTEKIa

n=1.5.
Otset: ¥ = 60°.

91. Ha xakoii yron ¢ OTKIOHSeTCA OT NPSIMOJIMHEITHOTO pacnpoc-
TPaHEeHUs CBET, NAIOUIVKI TIOCe TIPOXOXKACHUS TUQPaKLIMOH-
HOU peleTKy BTOpoi m =2 nudpakumoOHHBI MakcuMym?
JdnviHa BomHB cBeTa A=0,60MKM. Ha qiuHe penreTku
[ =12 MM yxiageBaercs N = 500 meneit.

Otget: ¢ = 30°.
Pemienusn
> |
A |
82. U3 puc. 44 unno, uro [/ H = tgox . H o
OTxyna HaxoIuM v — i
H=1/tga~346m.  Fne4d 7

83. IMocTpoum xon y4elt oT UCToYHuKa (puc. 45). CBeT He BhIineT
113 BOIILI B TOM CJIyyae, KOTja AuaMeTp IJIaCTUHKHN Oy/IeT UMETh
TaKoii pa3Mep, 4TO TIPH MaJCHUM JIyyeli CBeTa Ha ee Kpail yrou
TIalileHus OYyIET paBeH yIily MOJHOIO OTPaXKEHUs, T.e.

. ng 1
sing =—=—,
n n
Tie 1, - 1oKasaTesb MPEIOMIIEHNUS BO3-

ayxa.
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W3 puc. 45 BugHO, 9TO
d/2

sina = )
Jh? +(d12)?

IMopcrapnsgeM HaliicHHOe 3HAYCHME CHHYCa, IMOJIYy9aeM ypaB-
HEHMe

> 1 d*

—=—0+),

4 ( 4 )
MO3BONSIONIEE ONPEACTTNTD

d =——gh—= 0,57m.

vt =1
84. Touka B (puc. 46), B KOTOPOH MepeceKiTnch Obl CXOAsecs
JIYYH, eclii Obl He ObIIO JTUMH3BI, SIBISETCSd MHUMbIM UCTOYHM-
KOM IO OTHOIIEHMIO K TWH3e. Touka

A mpencTtasaser coboii NEHCTBA- >
TeJIbHOE M300paXeHre 3TOT0 MHI- T~

Moro ncrounuka. Popmyna TUH3BL e A4 e B
B 5TOM CJIy4yae UMeeT B dle>L
-« f \
L Purc. 46
it TTF

riac d - paCCTogHNC OT MHUMOTO MCTOYHHKA O JTHUH3b].
W3 5T0r0o cooTHOMEHMS] HAXOANM

WckomMmoe paccrosiHuie

2
l:d—f:F—f_—f:O,HSM.

85. 3ammmem dbopMymy JMH3H I 000MX MONOXEHM ! IpeaMeTa
1 1 1

I
d i F
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b1

VBe/IMYEHST B 3THX CIyYasiX OyIyT ONPeIeNsSThC COOTHOIIIEHMSIMUA

dl d, —x
L="wup "1 .
AT

W3 rrocoiemHUX IBYX COOTHOMIEHMI HAXOMUM

TloncrasisteM ux B GopMYIIbI TUH3BI ¥ TOJIYIaeM YpaBHEHME
1T 1 I
W3 s1010 YpaBHEHNd OoITpenessiem
1+7
i =
L-n

X.

Torma
d, A+1)
fi=—= =" X.
Iy LI -13)

W3 r1epBoii 13 BLIIIENMPUBEACHHBIX GOPMYIT JIMH3 HAXOAUM

d f Iix
F= d11—1f1 = I lfz =10cMm.
86. 3armreM GopMyIIbI IMH3BI A1 000X UCTOUHUKOB
ot
LS F
1ot
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C y4erom Toro, 4to d, =1—d,, CTOXMM [Ba NPUBEAECHHBIX
BBIIIIE COOTHOILEHMS M TIONYYMUM YPaBHEHUE IS OTIpe/IeNIeHUS
F

1 1 2

a4 "1-d, " F

OTKyna HaXoauM
2d.(l-d
F= _LI_I) =9cM

87. 3armnrem GopMyIBEI THH3BI 11 ODOMX CITyYaeB PACIIONOXEHNA
npenaMeTa

1t 1.1
i  F
"
o131
dy f, F
Io ycnoBuio 3agaun
d, d
r=-+=-%.
i f
OTKyna HaXOoUM
d2 f 1
f 2 = d]

Berarem n3 1iepBoi popMyJTbl TUH3bI BTOPYIO ¥ TTOJCTABUM B I10-

JIYYEHHOEC COOTHOIICHUE f2 , HAaXOIMM

OTKkyma onpenensieM
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_d\(d +dy)
b dy—d,
Torna yBemrdeHne paBHO
_d 1
i 2

A dboxycHOe pacCTosTHUE JTUH3bI HAXOAUM, IIOACTABISAI HalIEH-
Hoe f; B QOPMYJIY TUH3HI
_ difi
dy + 1
88. 3anuieM A JAaHHOM JIMH3BL ¥ JaHHOTO PACTIONOXEHWS N300~
paxeHus GOPMYIY JTHH3bI
1 1 1

F =40cMm.

d 7 F
W3 BeIpakeHUs I YBeIMYeHUS JIMH3BI
_4a
o f
HaxXoamm
d=Tf

Y ToacTapisgeM B GopMyny IMH3bL U TIOJIYYaeM ypaBHEHME IS
onpeneneaus [

I'f

L
ff F

OTKyna HaX0JUM
1
=-F(—=-1H=0,15m.
f (7= =015m

Moncrapngem [ B dopmyry d=1f u ompeneindaeMm
d=0,60mMm.
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89. Ha BTOopyro rpaHp IpU3MEL JIYY HagaeT ITod yIjioM @ (puc. 47).
Ilo 3aK0HY IpeIOMIIEHUS

nsing =sina, @
€CJIA TIPM3Ma HaxXOAMTCY B BO3AYXC. » .
JJ1g TOro 4YTOOLI JTyY HE BBILIE 13 IIPU3MBI, YTON ® 90

TIPEIOMJICHHUS TOJDKEH ObITh paBeH o = 90°, T.

e. sina = 1. DT0 XOpPOLIO U3BECTHOE SIBJICHUE
TIOJTHOTO OTpaKeHUs cBeTa. B 5ToM ciydae nokasaTeBugpdioM-
JIEHUd Matepuaia MpU3MEL paBeH

n=1/sinp=2.

90. Kak BUIHO 13 piic. 48, Ha BTOPYIO I'PaHb PaBHOCTOPOHHEHN TIPH3-
MBI YU CBeTa HamaeT nmom
VIJIIOM

a =60°.
T1o 3aK0HY IPeTOMIEHMSI
nsine =sing.

OTKyza HaXOJauUM, 4TO
IIPU JaHHOM VIJie Tajae-
HUS W TIoKa3aTele 1pe-
JIOMJIEHWS TIPU3MBI Ha
BTOPOM TPaHM TIPU3MBI IIPOUCXOINT OJHOoe oTpaxenne. [lo-
3TOMY JIY4 OTPaXaeTcs OT BTOPOH IPaHU U, KaK BUAHO U3 PHUC.
48, ranaeT Ha TPEThIO IPaHb NPU3MBI HOPMaJIbHO (YroJ Name-
HUS paBeH 90°)

Toraa BCKOMBIH YroJ

y =180°-2q = 60°.

91. U3 popmynsr 1UPaAKLIHUOHHONR PELICTKI

dsing =mi,
riie d - Mepuo pelieTKY, p; - TTOPSIOK MU PaKIUKT, CIEMYeET, YTO
sinp=mAN /1,
OTKyna HaxoIuM
¢ =arcsin(mAN /1) =30°.
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AToMHas u siaepHas du3uka

92. Ilpu yBenW4eHUH YaCTOTHl y HANaloIIero Ha METaLl CBeTa B
k =2 pasa sanepxuBaolee HanpsokeHue U, 1uist POTOIIIEKT-
POHOB yBenmMuMBaeTcd B # =5 pa3. YacToTa rmepBOHAYAILHO
namamowmero csera v, = 5,0 - 10 [r. Onpenenvre uuHy BOJ-
HBI A, CBETa, COOTBETCTBYIOLIEH KPaCHOM rpaHuLIE Ui 3TO-
ro Metayuia. CKOpoCTh CBeTa B BakyyMe ¢ = 3,0 - 108m/c.

OtBeT: 2,4 - 107 M.

93. OTHOIIEHKE CKOPOCTENM BBUIETAIOUINX 3JICKTPOHOB IIPH OCBe-
HIEHUY IOBEPXHOCTHM METaJUIa CBETOM C JUTMHAMM BOIH A, U A,
paBuo v; / v, = 0,5. Onpegenure A,,ecmu 4; = 400 HM 1 xpac-

Has rpaHuina goroaddexTa s 3TOro MetTauia lxp =600HuM.
Otset: A, =2008M.

94. PotoHbI ¢ 3Heprueil E = 53B BEIPBIBAIOT POTOINEKTPOHBI U3

Mertailia ¢ paboroit Beixoga A =4,73B. Onpenenure Makcu-
MaJIbHEIN UMITYJIRC P, TIepPEAaBacMblid TIOBEPXHOCTH 3TOTO Me-
TaJlIa IPY BBIJIETE 3JIEKTPOHA.

OtBer: p=3-10° H/c.
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-5
95. KpacHast rpanunia porosddexra mig metama Ay = 6,2-107 cm.
Haiity BeTMumHy 3armparoniero HanpsoxkeHus U ; 101 poTosnek-
TPOHOB TP OCBEIIEHWU METaJlJa CBETOM C JJTMHON BOJIHBI

A=33-10" cm.
Orger: U, = 1,8 5B.

AN 3
96. 3a Kakoe BpeMd [ pacragaeTcsl —— = — Ha4vaJbHOTO KOJInde-

0
CTBa S1I€P padinOaKTUBHOI'O U30TOIIA, CCJIM ITEPHOJI €I'0 IT0JIypac-

Ortser: { = 48 4.

97. Haiitu sneprvo ceasu A £, anpa atoMa Ty g Li. Macca sinpa
A M = 7,01601 a. e. M., MaccanpoToHa m, = 1,00783a.e.m.,

Macca HeiitpoHa m, = 1,00866 a. e. M.

Otser: 4 £, = 39,2 MaB.

98. Ilepron momnypacnaga panMoakTUBHOTO sieMenTa 7;, = 8 cy-

AN
Tok. Kakas yacTh aToMOB —— pacriajmercsi yepes ¢t = 16 cy-
0
TOK?

3
Otser: AN = ZNO'

99. B 3anastHHOM aMITyJie CONEePXaTOCh HEKOTOPOE KOJIMYECTBO pPa-
JHMOAKTUBHOTO pagoHa. 3a ¢ = 11,4 nHA ero KOIMIeCTBO YMEHD-
uninock B N / Ny = 1/8 pas. Kakos nepuon nonypacraga 7/,
pajgona?
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Orset: 1}, =38 cyT.

100. Kakas 6oMbapaupyonas 4acTUIIa UCHOAb30BAHA B SIICPHON

peakimn SN +?2-'1B+q?

OTger: (1.

Pemenns

92, 3anuieM ypaBHeHUs DiiHIITEHA 11t poToadhdexTa mpu IBYX
YacToTax IMafaloliero cBeta

eUs =hvy— A, e(nUs) =h(kvy)— A4
BrIumTast 13 BTOPOro ypaBHEHMsI IIEPBOE, TTOJIYyYaeM
e(4U ;) = hv,.

BbBIX ? BbIX "

OTKyna HaxOouM

C mpyroii CTOpPOHBI, Uit KPaCHOM IPaHUIIBI

hc
hvﬂ'llﬂ = 2,

max

=el,.

HaxonpM 13 3TOro COOTHOUICHU S U3 W TIOJCTaBJISIEM B ITOJY-

YECHHOC BBINIC BBIPAXCHUE 1J1d U 3- B PE3VIbTATE HAXOAM

A, = 4¢ /vy =2,4-107 M.

max

93. 3amuineM ypaBHeHNs DiHIuTeHa 11 poToadhdexTa g AByX
JUTMH BOJIH Na/IalONIeTo CReTa

n 1)12

2

C
= th - ABBIX =h}:_ Asbw,
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Pewenus

muo C
2 :hv2_A :h_‘_ABBIX-

2 8blX 22

C yieroM omnpeleieHns KpacHol rpanuik ¢otoaddexra

hVKp = ABHX MMEEM

C
—h—— 4 :h—-—h———hc(———),
ﬂ“l ;{'Kp 1 Z’Kp
mul2 hc y h h h( 1
=TT Ay T AT =hC
2 Ze! A b %) ka

Pasneus n1epBoe ypaBHEHKWE Ha BTOPOE, TTONYYMM YPaBHEHUE LT

omnpeneeHus A,

i1
G Ay

vy 11

b Ay

OTKyna HaxoouM
2
D i
Jy =——2————=200um
Ay + 4 %25 -1

94. U3 ypaBHeHUs DitHmnTeliHa wisg poroadpdexra E = hv — 4 na-
XOIMM MaKCHMAJTLHYIO CKOPOCTh BBUIETEBIINX (POTORIEKTPOHOB

2(E - A4)
m
Torma MakCMMAJIbHBIM MOIYJIb UMITYJIbCA, TIEpeNaBaeMblil To-
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BEPXHOCTHU 3TOr0 MeTaJlIa IPU BBIIETE NEKTPOHA, PaBeH
p=mv=2m(E - A)=3-10"°H/c.
95. CornacHo dopmyne DitainTeitHa A5 horosdbdexra,
2

muvo —h y
2 =nv BBIX *

3aHI/Ipa}OH_[I/IM Ha3bIBACTCSA HANTPAXKEHUE SJIEKTPUYECCKOTO I10JIA,
KOTOPOE TIOJIHOCTBIO OCTaHaBNMBACT IJICKTPOHDbI, BbUICTCBHIMC
u3 MeTajlia, T.c.

m1)2

2
Tax KaK M3BecTHa KpacHas rpaHuna ¢otosddexra, To Ha 3T0i

eU3= :EK'

JTMHE BOJHBI hVv, = A IMoncTapnseM BBRIPAXeHUS IS KH-

BbI\ °
HEeTUYECKON SHepTuH U PabOTHE BHIX0AA B GOpMYITY DUHINTENHA
¥ NOJIy4aeM ypaBHEHUE U1 onpetenenus U,
c c
eUs;=h——h—.
A A

OTKyna HaxomHuM

u,=te 1y i 5.m.
e A A,

96. Yncno HepacnaBLIMXCS Saep PaBHO
N=N,-A4N.
B cOOTBETCTBIM € 3aKOHOM PagyiOaKTUBHOTIO paciiajia

1
N=N,-2 "
Haxoium

!
(Ng—AN)/ Ny=1/4=2"72=2 .
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IIpupaBHMBas II0Ka3aTey CTeNeHel, momyJaeM
t/T,=2.
OTKyJa HaXOauM
t =21, =484

97. DHepruio CBSI3U Sgapa MOXHO OIPEIeNnTh 10 hopMyrie
AE, =931 (Zm, + (4 - Zym, — M;,) MaB.
Iojxcrapisg yucieHHble JaHHbIS, [I0YYaeM
AE, ~39,2 MaB.

98. KomimuecTBO pacnaBImIMxcs 3a BpeMs ¢ gaep A N paBHO pa3HO-
CTH TIepBOHAYAJILHOTO KOJIMYECTRA € M KOTMYIECTBA S1ED, OC-

TaBLIMXCS HEPACHABIIUMMCS 4Yepes BpeMsa [ 110ciie Hayaja oT-
cYyeTa BpEMCHH paciiaza

AN =N,-N.
B cooTBeTcTBHU C 3aKOHOM pagnoaxKTHUBHOTIO pacrnapa
16

{
N=N,-2 7 wmaxomm N/Ny=2 8 =272 =1/4.

W3 3T0TO COOTHOIIEHMSI BUAHO, YTO Yepes BpEMA ¢ OCTAaHETCA

yeTBepTh aToMOB. CliefoBatelbHo pacnanerca AN = 1 N ato-

MOB.

99. B cCOOTBETCTBMHU C 3aKOHOM paaiuoaKTUBHOTO pacliaga
1

N=N;-2 "+ naxomum

t
N/INy=1/8=27=2 T+
M3 910T0 COOTHOIEHMS, TPUPABHMBAY TTOKA3aTEU CTENIEHEN,

t
onpenenseM —— = 3.
12
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OTKya HaXOIuM
T, =t/3=38cyr.
100. 3anmineM SaepHYIO peakIMIo ¢ YYETOM TOTO, YT0 ¢ ~9acTHIA
TIpeacTaBIsger coOOM SIpo aTOMa ey
14 y 11 4
s N+ X— B+ ,He.
s omipeaeneHUsT HEM3BECTHOM YaCcTUIIHI X BOCITONIb3yeMcs 3a-
KOHaMH COXpaHECHHA 3apaia M MacChl. 3apsai YaCTHIIb paBeH
x=5+2-7=0.
MaccoBoe 4mcio
y=11+4-14=1.
TakyM 06pa3oM, McKoMas YacTHIIa

Iy __1
0 X=on
SABISETCSI HEUTPOHOM.
Conepxanue
MEXAHIKA .eeeeeeeeiiiiiieiiieaeieieieieseseaesssesesesasessasse e sessasessesensenensasaesaseseens 3
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