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Beep0en~Di 0 M a , I I  IIR.IHIIKOB 

to pi3nIRe. 
1l ace. 

KJOH 01BeTOB 
Peuueue xaoco aoauu oyeusaemc yew uucnou 6aoe om 0 0o 10. 

B ucxouumenonubnx cyax onycxaomc oyeuu, Kpamnute 0,5 6aa. 
Ilposepxa pa~om ocyuecmsemen Kopu ouunuaot coeaco cmanoapmo~ emoouxe oyeuu6au 
peuueuiu: 

Batt IIpasubnocmv (ouu6ouuocmo) peueuu 
JO I[ouoe sepnoe peuueue 
8-9 Bepoe peuenue. Hueomc ue6ouue eoouemt, 6 yenou e suouue a peueue 
6-7 Peueue s ueou 6epnoe, ooaxo, cooepcum cyuecm6enunte ouu~xu (ue qbuuuecxue, a 

Mame.Mamuvecxue) 
5-6 Ha~oeo peuueue oooeo u3 o6yvx 6o3Mocubx cvae6 
3-4 Ecmv nouuaue quuxu nseu, o e aoenuo ooo u eo6xoouwwx o. peueun 

ypasneuit, 6 pe3ybmame noyueuan cucmeua ypaseuiu ne noua u esoMocno a~umu 
peueue 

1-2 Ecm omoenute ypa6eu, omnocuuee cymu 3aoauu npu omcymcmsuu peueun (uu 
npu ouuu6ouuot peuueuu) 

0 Peuuewue He6epoe, uu omcyvmcm6vem 

MaxcMannri 6an 3a pa6ory -- 50. 

N I  

H p o C II e C T B  C  IDyIIen5IM BepToIeTOM 
OJ(HaKJII y BeDTOJIeTa 3aTJIOX MOTOD, H OH HaHaI IIa(aT BeDTHKaIHO BHM3 C IIOCTOHHHO CKOpOCT6IO 
v = 4 M/ c .  Hoene peMOHTa MOTOp CTaI pa3BHBaT IIOCTOHHyIO CHIIy TITH. H3-3a TOTO, IIpH BepTHKaIHOM 
IIOJI»CMe BpTOJIeT BIXOIIHII Ha CKODOCT 02 = 2  M/C. C KaKO IIOCTOHHHOH CKODOCTIO OH JIBHTaICM B 
TOpH3OHTaTHOM IIOIeTe? CHTaT CHJIy COIIpOTHBJIeHH BO3JIVXa IIpOIIODIIHOHaJIHO KBaJIpaTY CKODOCTH. 
BepTOnIeT CHTaTe OJIMHaKOBO O6TeKaeM BO BCCX HaIIpaBICHHHX. 

Pertee: 

IIo yCJIOBHIO CHJIa COIIpOTHBJIeHHI IIDOIIOpIIHOHaJIHa KBaJIpaTy CKOpOCTH, TO eCT 3a1a~Tc popMy.Io 
kv. IHpH CBOOJIHOM IIaJICHHH CHIa TKeCTH DaBHa CHJIe COIIpOTHBJICHH: 

, _mg 
mg =, , OTKyIR K = .  

"1 

O603HaHHM CHIIy TITH MOTOpa IIOCJIe DCMOHTa Fr. Hp BepTHKaIHOM B3JI~Te CHJIa TITH paBHa CyMMe CH/II 
TKeCTH H CHJII COIIDOTHBJIeHHH: 

Hp TOpH3OHTIHOM IIOJI~Te CHJIa TITH KOMIICHCHpYeT CHIy TKCCTH, HaIIpaBICHHyIO BCDTHKaIHO M CHIy 
COIIpOTHBJICHHI, HaIIpaBJICHHVIO TOpH3OHTaIHO: 

r-or +@'- oner(+()) 
P e r a n  pa ypaBHe B cHcTeMe IOIyeH OTeT: 3 = ,46 M/c 

Ilpuwepbe Kpumepuu oyenu6au 
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MyILLIIIIaI HI 3T2II 
BCepOCCnCOi O M n a , I I  UIOIEIIIKOB 

no pi3nKe. 11 ace. 

a BTOpOH 3aKOH HIOTOHa JUIH CBO6OJIHOTO IIaIeHHH . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . • • • . . . . . . . . . • . . . . . . . .  2 6a11a 
BI = 3 «  BIDaKCHa CHJIa THTH IIDH BCDTHKaIHOM B3I~Te . . . . . . . . . . . . . 8 8 8 8 . . . . . . . . . . . . . . . . . . 8 . . 8 8.0. . . .. . . . . . . . . . . .  6a11a 
BBIpaK&Ha CHJIa TITH IIDH TOpH3OHTIHOM IIO~Te . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . . . . . . . . . . . . . .  3 6an11a 
IlonyeH OTBeT B Cl1MBOl!bHOH cpopMe 1 6anrr 
qllcrrosoii OTBeT I 6arrrr 

No 2MepTBa IeT31. 

Ta/Ka rOpKa IIaBHO IIeDeXOIIHT B MepTByIO IeTO paIMyca R. Teno 
HaHaeT JIBHKeHHe C BICOTI H. BIB&CTH, KaK 3aBHCHT B IIpOIIeCCe JIBHKeHHI CH1a 
IIaBIeHHH TeJIa Ha IIeTJIIO OT h - BICOTI IIOJIHHTH TeJIa HaJI HHKHe TOKOi? HaiTH 
Ha KaKO BICOTe CHIIa IIaBICHHH 6yJI&T paBHa IIO BOJIHHHHe CJIe TKeCTH Te1a, €CJIH 
H = 2,85R? 

Peee: 

I 

'. I 

7% 
J 

I .  CHIa JIaBIIeHH TeIa Ha IIeTJIO IIO TpeTeMy 3aKOHy HIOTOHa DaBHa CHIIe peaKIIMH OIIOpI. 

? 
2. BTOpO 3aKOH HIOTOHa B IIpOeKIMH Ha HOpMaIHoe yCKOpeHMe: N + mg cos a = m; 

h--R 
3. M3 pcyHKa BHo: cos a = ; 

mv 
4. IIo 3aKOHy COXpaHeHHH HeprHM: mg(H --h)  = 

2  

5. 06e/1MH TpH BMpaKeHH, HaxO/IHM: F% = N  = ""(2H + R - 3 h )  

6. IIp IIOIICTaHOBKe HHCeI IIOIIyHMM BTOpO oTBeT: F = mg np h = 1,9R 

Kpumepuu oueu@au peuueu: 
3a IyKT I - 1 6a211; 

3a IyHKT 2 -  2  6a11a; 

3a IyHKT 3 -  1  6a11; 
3a IyHKT 4 - 2 6an101a; 
3a IyHKT 5 - 3  6a211a; 

HonyeHI BTOpO OTBeT 3a1aH - 1 6a11. 

t 

N 
h-R 

/ 

< 
a '  

a  

mg 

N 3  

W~pH5Iii II 

BepTMKaIHO DaCIIOJIOKeHHBI 3aMKHyTI IIHJIMHJIpHHeCKi COCyJI pa3eIeH Ha JIBe HaCTH 
IIOJIBHKHIM IIOpIIIHeM. B O6eMX HaCTx COCyJIa COIIepKITCH OMH H TOT Ke MIaIHI ra3. PaccroHHe 
MeKIy IIODIIIHeM H JIHOM cOcyIa h .  COCyJI IIepeBOpaHMBaIOT TAK, HTO JIHOM CTaHOBHTCI eTO BeDXH 
IJIOCKOCT. B HOBOM IIOJIOKeHHH DaCCTOIHHe MOKIy IIHOM coya H IOpIHeM cOcTaBIeT hp. Hair 
OTHOIIIeHHe a MaccI Ta3a, COIICpKaBIIICTOC B TOH HaCTH COCyJIa, KOTOpa IICDBOHaHaIHO HaXOJIHJIaC 
BBepXy, K Mace ra3a, coIepxaBIIeTOCA B IpyrO acTM cocyJa. BcoTa cocy/Ia H. TeMnepaTypy CHTaT» 
IIOCTOHHOf, TOIIIIHHO IIOpIIIHH IIpeHeOpe. 

Pemene: 

O6o3HaHM epe3 m, po1 H m2, po2 MaCCI H JIaBICHHI Ta3a, COIICpKaIIICTOCI COOTBeTCTBCHHO B HHKHeH H 
BepXHe aCTAX COCyIa B eTO HaaJIHOM IIOIOKeHMM, S -IJIOIIIaJI IIOpIIIH. IHo yCIOBHo m2=a m 

•  s.  m,RT am,RT 
I .  VpaBHeHH COCTOHHA Ta30B B HHKHe H BepXHe acTx cocyIa: po, = = ;  po = ;  

uh,s uH-hS 

2. YpaBHeHHH COCTOIHMH Ta30B B HHKHe BepXHe acTx cocyya nocIe IIepeBOpaHHBaHHH: 
2 



MyIILIII.IHI~ DT2II 

BepOCe~Coif OIMIa,U! IO.I IIHKOB 

Ito p3Ke. 1 IaCe. 

3. VCJIOBHe paBHOBeCH IIOpIIHT: po1 Po2 = D P 1 .  

1  a  a  1  
4. IHoIcTaBJIH COJIa HaIeHHEIe BIIIIe JIaBIeHH, IOyaeM paBeHCTBO: ; = ,  

1  H - I  '2  H - 2  

5  0  
m2 (H-h,+h1)(H-h1)h2 . 'TCOIa. a = = 
m, (H-h,+h)(H-h)h, 

Kpumepuu oueu@au peueu: 
3a IyHKT I -  2  6a11a; 

3a IyHKT 2 -  2  6a101a; 

3a IyHKT 3 - 3  6a211a; 

3a IyHKT 4 - 1 6a11; 

Ilonyen orBeT 3a1a - 2 6a11a. 

N 4 Kone6aH IepeMIKH. 

IHapaJJIeJILHIe peJIBCI JUIHHOi 2L 3aKpeIJICH Ha TOpH3OHTaIHOi 
IIJIOCKOCTH Ha DaCCTOHHH C JIpyIT OT JIpyTa. K HX KOHIaM IIOJICOCJIHHeHE1 JIe 
OIHHaKOBIe 6aTapeH c ]IC E (CM. pHCyHOK). Ha penCax exT IepeM1Ka 
MaCCOf m, KOTOpa MOKeT IIOCTVIIaTeI6HO CKOJI3HT BJIOJI HHX. Bcs cHcTeMa 
IIOMCIIICHa B OIHODOJIHOe BepTHKaIHOe MaTHMTHOC IIOJIC C MHJIyKLMe B. 

CTa, HTO COIIDOTHBIeHHe IIeDeMIHKH MaIO, a COIIpOTHBJIeHHe eJIHHHIII JUIHHI KaKJIOTO H3 pe1COB 
paBHO p, HaHJIHTe IIeDHOJI T MaJIIX KOIIeOaHM, BO3HHKaIOIIIHX IIpH CMCIIICHHH IIpeMIHKH OT IIOJIOKeHH 
paBHOBeCH, IIpeHeOpera 3aTyXaHHeM, BHVTDeHHMM COIIDOTHBJICHHeM HCTOHHHKOB, COIIDOTHBJIeHHeM 
KOHTaKTOB, a TaKKe MHJIVKTHBHOCTIO IIeIIM. 

Peee: 

BBeIeM O603Ha€HM (CM. pMC.). 

1. IIOnOKeHHe paBHOBeCHH IIeDCMIHKH - CepeIHHa peICOB, B CHIV CHMMeTDHH TOK 
epe3 He~ He MIIeT. 

2. OTK1OHHM IIepeMIHKy Ha Man1Oe paccroHHe x om CepeIHI peIoB. H 
3a1IHIIIeM: 

€ 

I 

X 

l 

- g  

T  

e = 1 2 p ( L - x )  + IR ;  e = 1 2 p L  +x)  - IR ;  I, = I + 1  

3. Pea CMCTeMy ypaBHeHM, HaXOIMM: I = " • 
L(L+R) 

4. TOrIa IIpH JIBHKeHHH Ha IIepeMIHKy JeHCTByVeT CJIa AMIIepa, IIpOIIOpIHOHaJIHa CMeIIIeHHI0 M3 
ecB 

IIOJIOKeHHH paBHOBOCH M HaIIDpaBICHHaI K HeMy F, = 1EB = , 
Lu p L +  

mL(pL+R) 
5. H3 ypaBHeHHH JIBHKHHI HaXOJIHM aCTOTy H 3TCM IICpHOII KO6aHM:T = 27 

Kpumepuu oueu@au peueu: 
3a IyKT I - 1 6a1.1; 

3a IyHKT 2 -  5  6a21108; 

3a IyKT 3 - 2  6a11a; 

3a IyHKT 4 -  1  6an; 

Ilonye orBeT 3a21aH - 1 6a2191. 
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MyILIIIa.I HIi TaII 

BCepOceicOii O M I a ,I !  IIKOII,OB 

II0 pI3IKe. II ace. 

N» 5  

JIBweHHe 3apeoi acTuI. 

B IpOCTpaHCTBO, TJIe CO3JI@HI OJIHOpOJIHIe IIapaJIJIOJIHIe IeKTDHHeCKOe H MaTHHTHOe IIOLH, BIeTaeT 
3apeHHa acTHua. 3apt H Macca e~ - m COOTBeTCTBCHO. HaaIHa CKOpOCT HaCTHLII vo 

IIepIIeHJIMKyJIHpHa BeKTOpaM E B. Hepe3 KaKoe BpeM At CKOpOCT HaCTIII yBCIMHMTCA B n = 1,5 pa3a? 

Peee. 

I .  CH1a JIOpeIta HapaBIeHa BCerJIa nepIeHJIHKyJIHpHO CKOpOCTH HaCTHIII H IIOTOMy pa60TI He IIDOH3BOIIHT. 
CIeJIOBaTeJIHO, IIeDpIICHJIHKyJIHpHaH K IIOIIHM COCTaBJIHOIIIaH CKOpOCTH HaCTHIII OCTa~TC IIOCTOIHHO 
paBno vo. 

2. neKTpHHeCKOe IIOJIe 6yJIeT IeCTBOBaT Ha HaCTHIIy BIOJI BeKTOpa E M yBeJHHMBaT IIpOIIOIHyIO 
qE 

COCTaBLHOIIIVIO CKOpOCTH: v == at =- t .  
m  

qE? 
3. Be1HHa CKOpOCT: v = v; + -t? 

m  

V1,25mva 
4. HcKoMoe BpeM: At = ""TT""" 

qE 

pumepuu oueu@au peuueuu: 
3a IyHKT I - 3 6a211a; 

3a IyKT 2 - 3  6an11a; 

3a IyHKT 3 - 2  6a21.1a; 

3a nyHKT 4 - 2  6a101a; 
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