10 knacc, BapuanT /

1. Teno maccoit 1 kr Opocunu nox yrinoMm 60° k ropusonry. KuHernueckas
DHEprus Tella B HaWBBICHICH Touke Tpaekropuu paBHa 10 JIxk. IlpeneOperas
CONPOTUBJIEHUEM BO3/lyXd, OIPEAECIUTE CKOPOCTh Tejla B HAYAJIbHBIA MOMEHT
BPEMEHHU.

Pewienue
Kunetnueckas sHeprus Tejaa B HAUBBICIIEH TOYKE TPACKTOPUM paBHA
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2. Macca HEBS3KOTO JKHJIKOTO TOILIMBA
IUIOTHOCTBIO P, TMOCTYMHAIOMIEr0 K MOTPEOUTENIO
yepe3 ropu30HTAIBHBIN TPyOOIPOBOJI 32 BpEMS T,

— paBHa M. Omnpegenure pa3HOCTb JaBJICHUH,
_— YCTAaHOBJICHHBIX B  MeCTaX, TI¢ IUIOIIaau
S MIOTICPEYHBIX CEUEHU TPYyOOTPOBOIOB PABHBI S U

82. IToTox KUAKOCTU CUHHUTATL CTAIMOHAPHBIM.

Pewenue
[TockoJIBKY )KMIKOCTh HEBSI3KAsA, BOCIIOJIB3YEMCs ypaBHEHUEM bepHyum
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[To ypaBHEHHIO HEPA3PHIBHOCTH TEUEHUS KUJIKOCTH
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CKOpOCTI) TCUCHU B IHPIpOKOﬁ qacCTu TPY6BI MOKHO BBIYHCJIINTDH KaK
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3. Ilpu agmabaTHOM CXKaTWHM V MOJIEH OJHOATOMHOTO WJEaJhbHOTO ra3za Oblia
coBepiieHa pabora AA. Haiinure OTHOIIEHWE CPEIHUX KBAaJIPATHUYHBIX CKOPOCTEH
MOJIEKYJI 3TOTO Ta3a B KOHIIC U B HayaJie mpoIiecca, €ClIi HadalbHas TEMIIepaTypa raza
paBHa T.

Pewenue
Cpennue KBaIpaTUYHBIE CKOPOCTH OTHOCSTCS KaK

JT

n=—

VT

I[JUI aI[I/Ia6aTHOFO nmpomecca B COOTBCTCTBHMM C IICPBBIM  HA4YaJIOM
TCPMOANHAMUKHU
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4. Maznas yacTulila Maccoil M u HecyIas 3apsj 4, ABMXKETCS BJIOJIb OCH KOJIbIIa,
NEPHEHANKYJIAPHON IMJIOCKOCTH KOJbla. Kakyl0o HauMEHbILIYyI0 CKOPOCThH JIOJKHA
MMETh YaCTHIA Ha OYEHb OOJBIIOM PACCTOSIHUM OT KOJIbLIA, YTOOBI IPOJIETETH Yepe3
I0CcKOCTh Koublla? Komibio He 3akpenieHo u umeet maccy M, paauyc R u Hecet 3apsia
Q.

Pewenue

UtoOsl TpOJETETh 4Yepe3 IIOCKOCTh KOJbIla YacTHIAa JOJKHA HMETh B
MJIOCKOCTH KOJIbIIa CKOPOCTh, PABHYIO CKOPOCTH KOJIbIIA, @ TOYHEE, XOTsI ObI HA OYEHb
MaJyro BeTHYUHY 00mbInyr0. [1o 3aKkoHamM CoXpaHeHUs UMITYJIbCA U SHEPTUU UMEEM:
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Pewras 3Ty cucremy ypaBHEHUH, IOJIy4YUM

qQM
2egRm(m + M)

5. JIBa mrapuka maccoil 3m wu
2m COEIMHEHBI HeBecomori M 3m 2m
IPYKHUHOM KECTKOCTBIO K 1 iTrHOM L O——~
M JIKAT HEMOJBH)XHO Ha TJIAJIKOM Ve
TOPU3OHTAIIBHOM  CTOJE. Tperuid
mIapuk Maccold M  JBHXKETCS €O
CKOPOCTBIO Vo 110 JIMHUU, COSTUHSIIONIEH IIEHTPHI IEPBBIX ABYX, U a0OCOJIIOTHO YIPYTO
coyaapsieTcs ¢ mapukoM Macchl 3M. IIpeHeOperas BpeMeHEM COyAapeHHsl LIapUKOB
[0 CPaBHEHUIO C BpeMeHeM JedopMaiuul MPYKUHBI, ONPEAETUTE MUHUMAIHHOE
pacCTOSIHUE MEXAYy IIapUKaMHy, CBSI3aHHBIMU NPYKUHOW, MPU HUX JAIbHEUIIEM
JBUKEHUH. PazMepbl BCeX MapuKOB OJMHAKOBHIC.

L

Pewenue
[Ipy MakCUMaJIBHOM CXKAaTHUM TPY>KUHBI CKOPOCTH IIAPUKOB OJMHAKOBBI M

PaBHBI CKOPOCTH LIEHTPA Macc CUCTEMBI "'Ba IapUKa — MpYyKUHA" .
[Ipu coymapeHuu J€BOTO IIapuKa CO CPEIHUM TMOCJIEIHUNA MpUOOpeTaeT
CKOPOCTb, OIPEIEIISIEMYIO U3 CIEIYIOIINX COOOpaXKEeHHIA:

mV, = —mV' + 3mV;
mVZ = mV'* + 3mV2

Pemras cucremy ypaBHEHHM, OTyYUM
V Yo
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Hcnonb3ys 3aKOHBI COXpAaHEHUS UMITYJIbCA U SHEPTUH, ITOJIYYUM

3mV; = 5mV,
3mVZ = 5mV2 + kAL

Pewras 3Ty cucremy ypaBHEHUH, IOJIy4YUM
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6. Kakyto MHHHMagbHYIO JOTIOJHUTEIHHYIO CKOPOCTh B HAINPABICHUH OT
HEeHTpa 3eMJM MO0 Paguycy HYXHO COOOIIMTH 3a Majoe BpeMs KOCMHYECKOMY
KOpaOJIro, JBIKYIIEMYCsl TIO KpYrOBOH opOWTe, pamnyc KOTOpod B 5 pa3 Oosbiie
paauyca 3emMiM, 4TOObl OH CMOT MPEOAOJIETh JCUCTBUE MOJS TATOTCHUS 3eMIIu?
3HaueHHe MEepBOM KOCMHUUYECKOW CKOPOCTH BOJIM3U MOBEPXHOCTU 3€MIIM TNPUHATH
paBHBIM 7,9 KM/C.

Pewenue

Kopabiib Maccoii M IBMKETCS IO KPYrOBOM TPAEKTOPUU paanycoM SR, T.e. ero
CKOPOCTh paBHa MEPBOM KOCMUYECKOU cKOpocTH V1 JUIsl JaHHON OpOUTHI.

YtoOBI Ipeo0JIeTh NEUCTBUE NOJIS TSATOTEHUS 3€MITU, KOPaOJib 10JKEH UMETh
B JIaHHOM TOYKE TPACKTOPUHM BTOPYIO KOCMHUYECKYIO CKOpPOCTh, T.€. TaKyl, MpHU
KOTOpOW KMHETUYECKasl SHEPTUsl KOpalJisl paBHA €ro MOTEHIMATILHON HEPTUH B 10JIE
TATOTCHMUSI
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IIepBas kOocMHUYECKast CKOPOCTh Y IIOBEPXHOCTU 3EMIIU

Torma

B cBoro ouepenp,

[Tonyuaem ypaBHEHHE OTHOCUTEILHO AV:
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PCUHICHUEM KOTOPOI'O ABJIACTCA

AV =V, ~ 3,53 kM/c
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