1. TToxouBIHIYOCS 3IEMEHTAPHYIO YaCTHUILy MACCOH 711 pa30THANHU JI0 CKOPOCTH ¥/, OIU3KOM K CKOpO-
CTH CBEeTa. YCTaHOBHTE COOTBETCTBHE MEXIy (QH3MUECKUMH BETUYMHAMU U (HOPMYIaMH, TIPH MOMOIIH
KOTOPBIX UX MOKHO BBIYHCIIUTB.

K xaxxzo#t nozunuu nepsoro croabua noadepuTe COOTBETCTBYIOLLYIO HO3ULHUIO U3 BTOPOIO CTONIOLA
U 3aIMIINTE B TAONUITy BRIOPAaHHBIE LI(PEI 0] COOTBETCTBYIOIINMHU OyKBaMH.

OU3NYECKAS BEJIMUYUHA DOOPMVIIA
A) DHeprus 4acTHUIIbI 1) mV
B) Monynes umiryabca 4acTHIBI 2) mc?
mV
3) —V——=
V1-=V2/c?
mc?
4)

V1-V2%/c?

2. TIpotoH mMaccoii m ABHKETCS B yCKOPUTEIIE CO CKOPOCTBIO, OIN3KON K CKOPOCTH CBETa, UMEsl MO-
Iylb UMILyJIbCa p.

VYcTaHOBUTE COOTBETCTBHE MEXIYy (GM3MYECKMMM BeIMYMHAMH M (OPMyNaMH, MO KOTOPBIM HX
MOXHO paccunuTarh. K kakmoi MO3HIMH 1epBoro cronbua moadepiTe COOTBETCTBYIONIYIO MO3HIMIO U3
BTOPOTO CTONOIA U 3aMUIINUTE B TaOIHUILy BEIOpaHHBIE IU(PBI IOA COOTBETCTBYIOIUMY OyKBaMU.

OU3BNYECKAS BEJIMUMHA OOPMVITIA
A) cKOpOCTb IPOTOHA 1) p/c
B) sueprus nporoHa %) pc

/p2 +m26‘2
3) A /mZC4 +p202
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3. e yacTHLbl B BaKyyMe JIETSAT HABCTPEUy APYT Apyry co ckopoctsimu 0,7c. PaccrosiHue mexmy
yactuamu cocrasisier / = 100 M.

YcraHOBUTE COOTBETCTBHE MEXKIYy GU3MUSCKHUMHU BEIMYMHAMH UX 3HaYeHUsIMHU. K Kax0i mo3unnu
MePBOro CTONOLA MOAOEPUTE COOTBETCTBYIOIIYIO MO3ULIUIO U3 BTOPOTO CTOIONA M 3alMIIUTE B TAOIHUILY
BbIOpaHHbIE [U(PBI [0 COOTBETCTBYIOIMMHU OyKBaMHU.

OUBNYECKAS BEJIMUMHA 3HAYEHUE BEJIMYNHbBI
A) Bpewms gepes KoTopoe IPOU30HAET COylapeHue 1) 238 He
b) OtHocuTenbHast CKOPOCTh YACTHIL 2) 476 uc
3) 0,94c
4) 0,84c

3anumure B 0TBET UGB, PACIIONIOKUB UX B IOPAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b

4. JIBe wacTuIbl B BaKyyMe JIE€TAT HaBCTpeuy APYT Apyry co ckopoctsimMu 0,5¢. PaccrosHue mMexmy
gacTuaMu cocrasister / = 10 m.

YcraHOBUTE COOTBETCTBHE MEXIY (GU3MUSCKHUMHU BEIMYMHAMH UX 3HAaYCHUsIMHU. K KaI0i mo3unuu
nepBoro crojbia nogdepure COOTBETCTBYIONIYIO MO3UIMIO U3 BTOPOTO CTOJIOLA U 3aIUIINTE B TaOIUILy
BBIOpaHHBIC [IMU(PHI MO COOTBETCTBYIOIMMHU OyKBaMHU.

OUBNYECKAS BEJIMUYMHA 3HAYEHUE BEJIMYNHBI
A) Bpems yepe3 KOTOpoOe NPOU30HIET CoyAapeHHe 1) 0,8¢
b) OtHocuTenbHAs CKOPOCTH YACTHIL 2) ¢
3) 66 HC
4) 33 He

3anumure B 0TBET HU(PHI, PACIIONOKUB HX B MIOPAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b
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5. Bpems KHU3HH HEKOTOPOH 4acTUIIBI B CUCTEME OTCUETa, CBA3aHHOU ¢ Hell, paBHO 31 He. HacTuma
JIBIKETCS. OTHOCHTENBHO HEMOJBI)KHOTO Habmofarelnst co ckopoctbio 0,9c. Macca wacTuIbl paBHA

31020 kr.

YcTaHOBUTE COOTBETCTBUE MEXIY (PU3MUSCKUMH BENMYMHAMU M MX 3HaueHHsMU. K Kax0i mo3u-
MU TIEPBOTO CTONONA MOAOEpPHUTE COOTBETCTBYIONIYIO TTO3UIIHIO M3 BTOPOTO CTONOINA M 3aIUIINTE B Ta0-
IHIy BEIOpaHHBIE NUQPHI O COOTBETCTBYIOIUMH OyKBaMHU.

OU3NYECKAS BEJIMUNHA
A) IlonHast 3HEPrus 4aCTUIBI

B) Bpewmst >kM3HHM 9acTHIIBI B CHCTEME OTCUETA, CBSI3aHHON ¢ HabmonaTeneM

3HAYEHUE (B CH)
1) 50,2-107°
2) 6,2-107°
3) 71,1-107°
4) 2,7-107°

3anummre B 0TBET HUQPBI, PACIIONOKUB UX B MOPAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b
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6. Bpems >KM3HM HEKOTOPOH YaCTHLBI B CUCTEME OTCUETa, CBSI3aHHOM C Heil, paBHO 31 He. Yactuia
IBIDKETCSI OTHOCHTEIBHO HEMOIBIKHOTO Halmomarens co ckopoctbio 0,95¢. Macca yacTuubl paBHa

31020 kr.

VCTaHOBUTE COOTBETCTBHE MEXAY (HM3HUECKUMH BEIMYMHAMYU UX 3HA4CHUAMH. K Kaxmoi mo3uimu
TIepBOTO CTOJIOIA TTOAOEPHTE COOTBETCTBYIONLYIO MO3HUIHIO U3 BTOPOTO CTONOIA U 3alUIINTE B TaOIHITY
BBIOpaHHbIE HU(PHI 0]l COOTBETCTBYIOIIUMH OyKBAMH.

OUBNYECKA S BEJIMUNHA
A) Ilonnast sHEprust YacTHUIBI

b) Bpems KM3HH 4acTHIBI B CHCTEME OTCUETa, CBI3aHHOHU ¢ HalIoaaTeneM

3HAYEHUE (B CH)
1) 99,3-107°
2) 2,7-107°
3) 71,1-107°
4) 8,6-107°

3anumure B 0TBET HU(PBI, PACIIONIOKUB UX B MIOPAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b

7. IIpoToH ABMXKETCS B BaKyyMe co ckopocTbio 0,8c¢.

YCTaHOBUTE COOTBETCTBHE MEXIY (DM3MUECKHMH BEIMYMHAMY UX 3Ha4eHUAMH. K Kax ol mo3uiuu
TIEpPBOTO CTONOIA TTOAOEPHTE COOTBETCTBYIONLYIO MO3HUIHIO W3 BTOPOTO CTONOIA U 3alUIINTE B TaOIHITy
BbIOpaHHbIE [IU(PBI 11071 COOTBETCTBYIOIMMHU OyKBaMU.

OUBNYECKAS BEJIMYNHA 3HAYEHUE (B CH)

A) TlonHas sHeprus MpoToHa 1) 0,5- 10710

b) Dueprus nokos npotoHa 2 1,5 10-10
3) 2,0-1071°
4y 2,5-1071°

3anuIImTe B OTBET HI/I(l)pBI, PacmoaokKuB UX B NOPAAKE, COOTBETCTBYIOIIIEM 6yKBaMZ

A b

4/11 PELIY ET'D — ¢wusuka



8. IIpoToH ABMXETCS B BaKyyMe cO cKopocTbio 0,65¢.

VYCTaHOBHTE COOTBETCTBUE MEXTY (PU3HIECKUMH BETMINHAMH UX 3HaUeHHAMH. K Kaxk10it nosumu
MEPBOTO CTONOIA TTOAOEPHTE COOTBETCTBYIONIYIO MO3HIMIO M3 BTOPOTO CTONOIA M 3allUIINTE B TaOIMITy
BBIOpaHHBIE [U(PHI IO COOTBETCTBYIOMNMH OyKBaMH.

DU3NYECKA S BEJIMYNHA 3HAYEHHE (B CH)

A) TlosnHas sHEprHs MPOTOHA 1) 2,5-1071°

Bb) DOneprus nokos nporoHa 2) 2,01 010
3) 1,5-1071°
4) 0,5-1071°

3amnuImuTe B OTBET LII/I(I)])BI, PacIioJIOKUB UX B MOPAIAKE, COOTBETCTBYIOIIEM 6yKBaMZ

A b

9. IIpoToH ABMKETCS B BaKyyMe co cKkopocThio 0,65¢.

YcTaHOBUTE COOTBETCTBHE MEXIY (U3MUECKUMHI BEIMYMHAMHA HX 3HaYeHUAMU. K ka0l mosunuu
HEepBOTro CTONIOLA MOAOEPUTE COOTBETCTBYIOIIYIO IO3HUIUIO U3 BTOPOrO CTONOLA U 3alUIINTEe B TaOIUIly
BBIOpaHHBIE IU(PHI TIOJ COOTBETCTBYIOMNMH OyKBaMH.

OU3NYECKAS BEJIMYNHA 3HAYEHIE (B CH)
A) Ilonnas sHeprus npoToHa 1) 2,5 10710
b) Kunernueckas sHeprust nporoHa 2) 2,0- 1 0-10

3) 1,5-10710
4y 0,5-10710

3anumuTe B OTBET HUQPHI, PACIIONOKUB UX B OPSAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b
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10. TIpoTtoH ABUXKETCS B BaKyyMe co CKopocThio 0,8c.

VYcTaHOBUTE COOTBETCTBHE MEXTY (DM3MUECKHMH BEITMIMHAMY UX 3Ha4eHUAMH. K Kaxm1oi mo3uyu
TIEpPBOTO CTONOIA TTOAOEPHUTE COOTBETCTBYIONLYIO MO3HIHIO M3 BTOPOTO CTONOIA U 3alUIINTE B TaOIHITy
BBIOpaHHbIE UPPBI HOJ] COOTBETCTBYIONMMHU OyKBaMH.

OU3NYECKA S BEJIMYUHA 3HAYEHUE (B C)
A) TlonHast HEprus MPOTOHA 1) 2,5 10~10
b) Kunernueckas sHeprust npoToHa 2) 2,0-1 010

3) 1,5-10710
4) 1,0-1071°

3anuIIMTe B OTBET L[I/I(bpbl, PacnoIOKUB UX B IIOPAAKE, COOTBETCTBYIOIIEM 6yKBaMZ

A b

11. HeusBecTHas 4acTHIa ABIKETCS B YCKOPHUTEIE CO CKOPOCTEIO, OJIM3KO# K ckopocTH cBeTa. Ku-
HETUYECKas YHEPrust M SHEPrHs MOKOs STOH 4acTUIIBI COOTBETCTBEHHO paBHbI £y = 6 1012 ik u Ey=
9-10712 .

YcTaHOBUTE COOTBETCTBHE MEXIY (PU3MUECKUMU BEIUUMHAMY X 3HaueHUsIMU. K kaxoi nozunun
TIepBOTO CTOJNIOIA MTOAOEPHUTE COOTBETCTBYIONLYIO MO3HIHIO U3 BTOPOTO CTONOIA U 3alUIINTE B TAOIHILY
BBIOpaHHbIE HU(PHI O]l COOTBETCTBYIOIIMMH OyKBAMH.

OUBNMYECKAS BEJIMUYNHA 3HAYEHUE (B CH)
A) TlonHas sHeprus 4yacTUIIbI D 3- 10712
B) CxopocTb yacTHIIBI 2) 2,4-1 08

3) 2,8-10%

4) 15-10712

3anumure B OTBET HU(PHI, PACTIONOKUB HX B MIOPAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b
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12. HewusBecTHas yacTHIa JBHXKETCS B yCKOPHUTEIE CO CKOPOCTHIO, ONU3KOH K ckopocTH cBeTa. Ku-
HETHYECKas DHEPIUsl ¥ SHEPIUsl IOKOS 3TOM YaCTHIBI COOTBETCTBEHHO PaBHEI £y = 15- 10710 Jbx u Ey =
5-10710 Tk

VYCTaHOBHUTE COOTBETCTBHE MEXTY (PU3MIECKUMHI BETMINHAMH UX 3HaUYeHUAMH. K Kaxk10it mo3uImu
HEePBOTrO CTONIONA MOAOEPUTE COOTBETCTBYIOIIYIO O3HUIMIO U3 BTOPOrO CTONONA U 3alUIINTE B TaOIUITy
BBIOpaHHBIE UQPHI IO COOTBETCTBYIOMNMH OyKBaMH.

OU3NYECKAS BEJIMUMHA 3HAYEHMUE (B CI)
A) TlomHast sHEprHs YaCTULBI 1 2. 10*9
b) CkopocTs yacTHIIbI 2) 3-10° 10

3) 2-108

4) 2,9-108

3anuimTe B OTBET LII/I(IJpBI, PacnoyIOKuB UX B IMIOPAAKE, COOTBETCTBYIOIIIEM 6yKBaMZ

A b

13. Cneuuanbnas teopus orHocutenbHocTH (CTO) — Teopus, onuchIBaromas JBHKSHHE, 3aKOHbBI
MEXaHUKH M TNPOCTPAHCTBEHHO-BPEMEHHBIC OTHOLICHUS IPH IMPOM3BOJIBHBIX CKOPOCTSX JBIIKCHUS,
MEHBIIHX CKOPOCTH CBETa B BaKyyMe, B TOM YHCIE ONHM3KUX K CKOPOCTH CBETa. YCTAHOBUTE COOTBET-
CTBHE MEXIY CIEACTBUSIMH 3TOH TCOPHH M MX (PU3MYECKUM CMBICIOM. 3alHIINTe B TaOIHIly BBIOpaH-
Hble LUQPBI TIO]] COOTBETCTBYIOIIUMH OyKBaMHU.

Cnenctue CTO

A) OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH
Bb) OTHOCHUTENBHOCTB pacCTOSHUIL

SBJIEHUE

1. Ecau 1Ba coOOBITHS IPOU3OILIU B OZHO U TO K€ BPeMs, TO OHU OyIyT OJHOBPEMEHHBI BO BCEX
CHCTEMaX OTCUETa, BHE 3aBUCMOCTHU OT UX CKOPOCTH JABUKEHUS

2. Ecnu 1Ba pa3HeCEHHBIX B IPOCTPAHCTBE COOBITHS IPOUCXOIAT OXHOBPEMEHHO B JBHXKYIIEH-
csl O CKOpOCThIO V > 0 cucTeMe OTcyeTa, TO OHHM OylyT HEOAHOBPEMEHHBIMHU OTHOCHUTENBHO
«HETOJBUKHOI» CUCTEMBI

3. PaccTosiHMe MEX]Ty JBYMsI TOUKaMH Teja He SBISETCS aOCONIOTHOM BEIMYHHOM, a 3aBUCHT OT
CKOPOCTH TeJla

4. JluneiiHble pa3Mepbl Tea He 3aBUCAT OT CKOPOCTH €ro JABMKEHHUS

A b
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14. CoOcTBeHHOE BpeMs JKM3HU YaCTHILbI OTIIMYASTCS B 2 pa3a [0 CPABHEHHIO C BPEMEHEM KH3HU
10 HETIOJBIKHBIM YacaM. Macca yacTHllbl paBHa 1-10710 kr.

YcraHOBUTE COOTBETCTBHE MEXIY GU3MUSCKHUMHU BEIMYMHAMU UX 3HAYCHHsIMHU. K KaJ0H mo3uunu
MepBoro crojbia noadepuTe COOTBETCTBYIONIYIO MO3UIMIO U3 BTOPOTO CTOJIONA U 3AIUIINTE B TaOIHILY
BbIOpaHHbIE [IU(PHI MO/ COOTBETCTBYIOIMMHU OyKBaMHU.

OU3NYECKA S BEJIMYHUHA 3HAYEHUE (B C1)
A) CKopoCTb YaCTHIIBI 1) 0,87c
B) [Nonnas sHEeprus 4acTHIbI 2) 0,67c
3) 2107102
4y 1-10719¢2

3anumure B 0TBET HU(PBI, PACIIONIOKUB HX B MIOPAAKE, COOTBETCTBYIOIIEM OyKBaM:

A b

15. CoOcTBeHHOE BpeMs JKM3HM YaCTHIBI OTIIMYASTCS B 3 pa3a [0 CPAaBHEHHIO C BPEMEHEM KH3HU
10 HETIOJBMXKHBIM YyacaM. Macca uacTulbl paBHa 3- 10712 kr.

YcraHOBHTE COOTBETCTBHE MEXY GU3HUSCKHUMHU BETMYMHAMM UX 3HAYCHHsIMHU. K KaI0H Mo3uinu
MePBOTO CTOJOIA MOAOSPUTE COOTBETCTBYIOINLYIO MO3UIMIO M3 BTOPOTO CTOJIONA U 3AIUIINTE B TAOIHILY
BBIOpaHHbIC HU(PBI O] COOTBETCTBYOLIMMH OyKBAMH.

OU3NYECKAS BEJIMYNHA 3HAYEHUE (B CH)

A) CKOpOCTb YaCTHUIIBI 1) 0,81c

B) INonnas sHEeprust yacTULbI 2) 0,94c
3) 3-107'%¢7
4y 9.10712¢2

3anuunTe B OTBET LU(PHI, PACTIONIOKKB HX B TIOPSAKE, COOTBETCTBYOIIEM OyKBaM:
A b
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16. B snpe ConHia ocymecTBIsAeTCs IPOTOH-NIPOTOHHAS TEPMOsIICpHAs peaKIys, B pe3ybTare Ko- 18. CuUHXpPOTPOH — KOIBLEBOH LMUKIMYECKUH YCKOPHUTEIb 3apsUKCHHBIX YACTHIL, B KOTOPOM Ya-
TOpOI U3 YeThIpex MPOTOHOB oOpasyercs renuii-4. IIpum 3TOM H3BECTHO, YTO MOIIHOCTH H3IydYEHHS CTHUIBI JBUTAIOTCS IO KPYTOBOI opOuTe. DIEKTPOHY, KOTOPHIH yCKOpsieTcsl MOJOOHEIM 00pa3oM, coo0-
gy 3Hepruio 0,1 MaB.

YcTaHOBUTE COOTBETCTBHE MEXAY (DH3MUSCKUMH BEIMYMHAMY U nX 3HadeHusMH. K kaxol nosu-
LIMX IIEPBOTO CTOJIOIA NOAOEPHUTE COOTBETCTBYIOLIYIO MO3UIUIO U3 BTOPOTO CTOJIOIA U 3alMIIATE B Ta0-
JIUILy BBIOpaHHbIE IIM(PBI O COOTBETCTBYIOIMMHU OyKBaMHU.

CouHia cocrasiser 3,83 102° Br.
YcTaHOBUTE COOTBETCTBHE MEXKIY (PU3MUCCKUMHU BETHYHHAMU HX 3HaYCHUAMU. K Kax 10l mo3ununu

HEepBOTO CTONOIA ITOAOEPHTE COOTBETCTBYIONIYIO MO3HIMIO M3 BTOPOTO CTONIONA H 3allUIINTE B TaOIHITy
BBIOpaHHBIE IU(PBI 0] COOTBETCTBYIOMUMHU OyKBaMH.

®UINYECKA S BEJIMUMHA 3HAYEHUE (B CH) OU3NYECKAS BEJIMUNHA 3HAYEHUE (B CN)
A) ExecekyHaHoe ymenblueHue maccsl ConHia 1) 4,3 10° A) DHeprus MoKos /1eKTPOHa 1) 1,6-108
b) CxopocTs anexrpona
B) Cxopocts cBera, uciyckaemoro ConHIeM 2) 2,11 0° ) P p 2) 2,4 108
3) 3-10° 3) 4,1-1071
4) 3-108 4) 82-1071*

3anuIuuTe B OTBET HUQPHI, PACIIONOKHUB UX B MOPSIKE, COOTBETCTBYIOLIEM OyKBaM: 3anumuTe B OTBET UUPBI, PACTIONONKUB UX B MOPSIKE, COOTBETCTRYIOMIEM OyKBaM:

A b

19. MaccuBHas 31eMeHTapHas YaCTUIIA ABIDKETCA C PENATUBUCTCKON CKOPOCTBIO, 00Iamas MOAy-
JIeM MMITYIIbCa p ¥ dHepruei E. YCTaHOBHTE COOTBETCTBHE MEXIY (U3MICCKUMHU BEITHUNHAMU M BBIpa-
KaroImuM ux Gopmyramu. K kasknol HO3HIUK HEPBOTO CTONIOA MTOAOEPUTE COOTBETCTBYIOILYIO O3H-
IIUIO U3 BTOPOTO CTOJIOIA U 3allUIINTE B TaOJNHIYy BHIOpaHHBIC IU(PEI O] COOTBETCTBYIOIMMHU OyKBa-

17. CUHXPOTPOH — KOJbLEBOH IMKIMYECKHH yCKOPUTEb 3apsDKEHHBIX YacTHUIl, B KOTOPOM Ya-
CTHIIBI IBUTAIOTCS IO KPYTOBOH OpOuTE. DNEKTPOHY, KOTOPBIi YCKOPSAETCS MOA0OHBIM 00pa3oM coobmIH-

1M 3Hepruo 1 MaB.
VYCTaHOBHUTE COOTBETCTBUE MEXTY (PU3HIECKUMH BEIMIMHAMH UX 3HauYeHUAMH. K Kaxk1oit nosurmu

MEepBOro CTOJOIA MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIMIO U3 BTOPOTO CTOJIOLA M 3AlUIIUTE B TaOIHUIY MH.
BBIOpaHHBIC LU(PBI O] COOTBETCTBYOLIUMHU OYKBaMH.
OUBNYECKAS BEJIMYNHA 3HAYEHUE
OU3BNYECKAS BEJIMUUHA 3HAYEHUE (B CH) g) Macca 4acTHUIIbI 1) \/m
A) DHeprus 1okos 21€KTpoHa 1) 4,1- 10714 ) KHHETHYeCKast SHEPTHsl YaCTALBI 2 E— \/m
B) Cxopocts anexrpona 2) 8,210 14 \/jﬁ
k) 7p C
3) 2-108 ) ——am
4) 2,8-10° 4) E/SP
3anuuMTe B OTBET LUQPBI, PACTION0XKUB UX B OPAJIKE, COOTBETCTBYIOIIEM OyKBaM: 3amummTe B OTBET HU(PHI, PACTIONOKUB HX B OPSIKE, COOTBETCTBYIOIIEM OyKBaM:
A b A B
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20. YcraHOBUTE COOTBETCTBHE MEKAY (PU3UUCCKUMHU BEIUYMHAMH U (OPMyNaMHU, IO KOTOPBIM UX
MOXHO paccuutath (VD — yacrtora (oToHa, # — nocrosHnas [Inanka, p — MOmyIh nMITysIbca (oTo-
Ha). K kax0# mo3unmy nepeoro crosdua nogdoepuTe COOTBETCTBYIOLIYIO MTO3UILIUIO M3 BTOPOTO CTONONA
U 3alUIIUTE B TaOIUIly BEIOPAHHBIE IU(PEI 10/l COOTBETCTBYIOIINMH OyKBaMH.

OU3NYECKAS BEJIMUMHA DOOPMVIIA

A) nnuHa BOIHBI (JOTOHA p
1 =

B) sueprust porona h

h

2) —

p

3) hv

4) v

h
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