1.

KOCMOHABTHKA. KJIACCHI 8, 9.
YCJIOBUA, PEIIEHNM A 11 OTBETDI

®ynkuus f(t) omMCHIBACT TPACKTOPHIO CTPYHM BO3AyXa MPHU IBHKEHUH KOCMHYECKOTO ammapaTa B
atMocdepe (31ech t — Bpems). DyHKIMS onpezesieHa Ha BCeH YHUCIOBOM MPSAMOM U Ui KaXIO0ro t
YZIOBJIETBOPSIET YPABHEHUIO

t+1
f@)+t f(l—t)—m-
Haiigure f(5).
Pemenue:
[ToncraBum t = 5,t = —4 B 3agaHHOE ypaBHEHHE Ha f(t) ¥ MOTyYNM CUCTEMY JIMHEHHBIX ypaBHEHUN

C ABYM HCHU3BCCTHBIMMU:

2 1
O +5f0=5 [f&=5

-1 1
fE -4 ==  (f(-9 =5

Otser: f(5) = %

BTopoli KOCMHYECKOW CKOPOCTBIO V, ~Ha3bIBA€TC MHUHHMMAJIbHAs CKOPOCTb, KOTOPYIO HYXHO

COO6H_II/ITI> B BCPTHUKAJIbHOM HAITPABJICHUU TCJIY AJId TOTO, ‘IT06LI OHO HCOTPAaHUYCHHO YAAJIUIIOCH OT
MOBEPXHOCTH IJIAHETHI, MPUYEM €ro CKOPOCTh Ha OECKOHEYHO OOJIBIIOM PACCTOSIHUM OT IUIAHETHI
cTajna paBHOU Hymo. M3BecTHO, uTo ans 3emnu V, =11,2 km/c. KakoBa Oyzaer ckopocTs V Tena Ha

OCCKOHEYHO OOJBIIIOM PACCTOSHHM OT 3€MJIM, €CIM Ha IOBEPXHOCTH 3EeMJIM COOOIIHTHh eMy
BEPTUKAIBHYIO CKOPOCTh U =12,2 xm/c? BrustHueM BpamieHus: 3eMiIM BOKPYT OCH M MIPUTSHKCHHEM

Apyrux HEOECHBIX TeJ MOXKHO IpeHedpedb. OTBET MPUBEAUTE B KM/C, OKPYTJIMB JIO COTHIX.
Pemenne:

U3 onpesienenus BTOPO KOCMUYECKOM CKOPOCTH U U3 3aKOHA COXPAHEHHUS MEXaHMYECKOUIHEPTHH
mvZ,
2
IpH [IEPEMELIEHUH ETO C OBEPXHOCTH 3eMJIM B OECKOHEUHO YAAIEHHYIO TOUKy. Eciu HauanpHas

mu?

2

CIEAYET, YTO = AEy, rone m — Macca tena, AEp — npupalieHue NoTeHINaabHON SHEPTUH Tela

CKOPOCThH T€JIa paBHA U > Vyy, TO

— [z — 2
Voo = U —v3,

OtBer: V,, = \Ju? — v3, ~ 4,84 xm/c

2
mv,
=AE, + T°° W3 3anncaHHbIX paBEHCTB I0Jy4aeM, YTO

I1aTh BBIKIIIOUATENIEH PACIIOIOKEHBI IIOCIEN0BATENBHO B psil. KakIplii MOXKET HaXOOUTHCS B OJJHOM
U3 JABYX MOJIOKEHHUN — BBIKIIIOUEHO (0003HAYaeTCst HyJeM) U BKIIOUEHO (0003HAvaeTCsl eMHULICH).
CBer BKIIIOYAETCs, €CIM €CTh Iapa BBIKIIOYATENIECH, KOTOpas BKIIOYEHA, W 3TH BBIKIKYATEIN HE
SABJIAIOTCS COCEIIMU B PSIIY U3 €AVHHIL

BBogsarcs nmate uucen, kaxnoe u3 kotopsix paBHo 0 wnm 1. Tpebyercs BoiBectn YES, ecnu cBer
3aroputcs 1 NO B IPOTUBHOM cClly4ae.

[Tpumep:

BBon: 10110

Beion: YES

Beon: 11100

BriBox: NO

Pemenne: Huxe nmpuBeaeHO 0JHO U3 BO3MOXKHBIX pelIeHUi Ha si3bike Python:

1 = input("BBenute cTpoky 6e3 mpoOenos:")

if (I.find("101")!=-1)or(l.find("1001")!=-1)or(l.find("10001")!=-1):



print("Yes')
else:
print('"No")

4. Kocmuueckasi CTaHIIUS COCTaBIICHA U3 HEHTPAIBHOTO Ky0a M YETHIPEX OJMHAKOBBIX MPSMOYTOIbHBIX
napaiesIenune10B (CM. pUCYHOK), JUTMHA KOTOPBIX B k = 4 pa3a GoJblie IBYX APYTHX pa3MEpOB:
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AN = DK = BM = CL = PF = QG = ME = LH = 4AB = 4BC = 4EF = 4FG.
KocMmonaBTy, BblleAnieMy B OTKPBITBIH KOCMOC, HEOOXOAUMO A00paThcs U3 TOUKU X — CEpeauHbI
pebpa AD, B touky Y — cepenuny pedpa FG 1o moBepXHOCTH cTaHIUU. [Iponokute KpaTdalmmi

MapuIpyT.

Pemenne:

3amMeTuM, 4TO B CHJIIy CUMMETPUU CTaHLUUH, MOXKHO
CUMTaTh, YTO NYTh HPOXOAUT TOJBKO IO BEpXHEU M1
MOBEPXHOCTU cTaHuU. (OO003HAUYUM JTOTIOJHUTEIHHO \
OCTaBIIMECS BEPIIMHBI HEHTpaIbHOrO Kyba M; u L. N ANEY
Jroboit myts ux X B Y mepecekaet miockocts (MLM,). L
Tormga B Cuily CUMMETPUM CTAHLIHWHA OYEBHUJHO, 4YTO
ONTUMAJBHBIA MyThb CHUMMETPUUYEH OTHOCHUTEIBHO
miockoct (MLM,). Takum oOpa3oM OCTaaoch HaWTH
KpaTtyalmuii nytb ot Touku X 110 ceuenust (M LM, L, no
BEpPXHEH NOBEPXHOCTU cTaHIMK. CienaeM pa3BepTKy Ha

BEPXHIOIO INIOCKOCTh, cienaB paspe3 no AD u BC:
Takum oOpa3zoM, Touke X Ha pa3BepTKE COOTBETCTBYIOT

Touku X; U X,. Ocraercs HalWTU KpaT4yallIMi MyTh OT A B

3TUX TOYEK 10 JoMaHoW M;ML, 4TO COOTBETCTBYET D2 ;1 C2
IyTH IO TMOBEPXHOCTH A0 ceuenus MLM;L,, a Bech X 24

UCKOMBI TyThb OydeT COCTOATh U3 JBYX TaKHUX

CUMMETPUYHBIX IIyTel. PacCMOTpUM ITyTh, BBIXOAAIINI D1 C1

n3 X,. Yron £M;MX, TynoH, 3Ha4uT MNEPIECHAUKYISP
13 TOYKM X; MaJaeT Ha npoaonkeHue MM, 3a Touky M,
U 3HA4UT Omrpkaiimas K X, Touka Ha oTpe3ke — Touka M. Ananoruuno £LM X, — Tymnoii, 3Hauut M u

Onmvkaifias Touka K X; Ha oTpe3ke ML, a 3HaYWT U Ha BCel jomaHoi. X;M = +/73/2, a Becb nyTh
Oyzner uMeTh MMMHY V73. AHaJOTMYHO MOXHO IpPOBEPUTH, 4YTO M Tarke Omkaimias Touka
JIOMaHHOH U 1u1a Touku X,. Haxonum X, M = +v/85/2, a Bech myTh Oynet umets JuuHy V85. Takum



oOpa3oM BbIOMpaeM KpaTyaWlliuii MyTh Ha pa3BepTke X;M (WTOTOBBIA IyTh IOIY4YaeTCs €ro
CUMMETPUYHBIM OTPa)KEHUEM OTHOCUTENIBHO M M,).

Ha 6opty Poccuiickoro cermenta MexayHapoaHOW KOCMHYECKOW CTAHIUW JJISI MPUTOTOBJICHUS
ropsyeil NMUIMM KOCMOHAaBTaM HY)KHO BOCIIOJIb30BAaThCs CIIELMAIbHBIM arperaroM — CHUCTEMOU
pereHepamnu BoIbl M3 KoHAeHcara arMocdepHoit Biaru (CPB-K2M). Dra cucrema momorpeBaeT
HYXKHBI 00bE€M BOJIBI C TPeOYyEeMBIMH XapaKTEPUCTUKAMU M IMO3BOJISIET Yepe3 KpPaHWK 3arpaBlisiTh
MakeTbl C CYONMMHUPOBAaHHOW mwHIIe. B arperare ycTaHOBIEH HarpeBaTelbHBIA JSJIEMEHT
CONpPOTUBIIEHHEM R, TMOJKIIOYEHHBIH K MCTOYHUKY TIOCTOSHHOTO TOKa C BHYTPEHHUM
conpotuBiieHneM 7 < R. Choydwsioch TakK, 4YTO HarpeBaTEIbHBIA SJIEMEHT CIOMAJCs, MNpPpUYEM
aHajoru4gHoro 3nemeHTa Ha 6opty MKC He oka3zanock. MOXHO JIM 3aMEHUTH JIEMEHT JAPYTUM, C
conpoTuBiieHHeM R’ < r ¥ TakuMm, 4TOOBI BpeMs IIOJIOrpeBa HE H3MEHHUIOCH?

Pemenne: [Tycts 3/1C uctounuka toka pasHa €. OOmiee conporupieHue paBHo 7 + R. Ilo 3akony

£ ER
Oma cwia Toka paBHa [ = —p & HalpDKEHHE B IEMH U=IR= E'B TaKOM CJIy4ae MOIIHOCTh

HarpeBarenss P = [U = Y100l BpeMsi HArpeBa NPH 3aMEHE JJIEMCHTa HE MOMEHSIIOCh, R’

(r+Rr)?’
2
JOJDKHO OBbITh perenreM ypaBuenus P(R') = P(R). Pemas ypaBHeHHE Hax0uM, 4To R’ = % <r-

YIOBJIETBOPSIET YCIOBUIO.

2
r

Orteer: /la, 5TO BO3MOXHO, R’ = =

W3BecTHO, YTO OCh BpallleHHs YpaHa NMPAKTHUYECKH B TOYHOCTH JIEKHT B IUIOCKOCTH SKIUMNTHKU
(TUTOCKOCTB, B KOTOPOU JISKHUT opbuTa 3emin npu BpamieHuu BoKpyr CojHIa), a BpalieHue YpaHa
BOKpyr CoJHIIa TOXe MPAKTUYECKH B TOYHOCTH MPOUCXOMUT B 3TOM mutockocTH. CnyTHUK YpaHa
Turanus Bpamiaercs B IJIOCKOCTH AKBATOpa IUIAHETHI (MEPHOJ OOpalleHUs] CIYyTHHKAa COCTaBIIsET
okoio 209 yacoB). Onummure, Kakue ¢a3bl CIyTHUKA MOXKET HAOJII0AaTh JKUTENb YpaHa B TEUCHHUE
OJTHOTO BUTKA TUTaHUU M KaK OHU MOTYT MEHSTHCSI B TEYEHHE STOTO BUTKA.

Pemenne: Och BpaiieHus YpaHa JISKHUT O4eHb OJIHM3KO K IJIOCKOCTH €ro OpOUTHI (TO €cTh, IIaHeTa
(baKkTHYEeCKH BpaIlaeTcsi «Jjieka Ha OOKy»), MpHU ITOM HANpPaBICHHE STOM OCH B TPOCTPAHCTBE
OCTaeTcs MOCTOSIHHBIM. TakuM 00pa3oM, YpaH B X0/I€ CBOETO OpOUTAILHOTO JABMKEHUS MOXKET OBITh
OpUEeHTUpPOBaH B cTopoHy CoJHIIAa OTHUM U3 CBOUX MOJIIOCOB, IKBATOPOM, JINOO JIt000I Mapaiienbio
MEXIy KBAaTOPOM MM MoitocoM. ['oq Ha YpaHe MHOrOKpaTHO OOJIbIIE KaK IEPHOAa OCEBOTO
BpallleHus IJIaHEThl, TaK U MEPUOAO0B OOPAIEHHUS BCEX €ro CIIyTHUKOB BOKPYT IIaHeThl. [loaTromy B
XO0/JIe OZHOTO MJIM HECKOJIBKMX 00OPOTOB CITyTHUKA BOKPYT IUTAHETHI XapaKTep CMEHBI ero (a3 moutu
He OyeT MeHATbeA. B To jxe Bpems B pa3HbIX 4acTax opOUTHI YpaHa npu JBHKEeHUH Bokpyr ConHIla
ATOT Xapakrep OyaeT MEHSAThCA BechbMa CHIIbHO. Tak Kak IIOCKOCTh OpOuThl TuTaHWmM OnM3Ka K
3KBATOPUAIILHOM IIOCKOCTH YpaHa, TO:

® KOrJa OCh BpalleHus YpaHa Oin3Ka K HarpasieHHio Ha CoyHIEe, TO CMeHBbI (a3 IPaKTHYECKU
He Oyzer, Habmomarens OyAeT CO CTOPOHBI IUIAHETHl BHAETH ¢asy, ONHM3KYI0 K YeTBEPTH B
0001 ToOuKe OpOUTHI CITyTHHKA,

e xorma Ypan opueHTHpoBaH Ha CONHIIE KBAaTOPOM WM ONHM3KOW K KBAaTOpy OOJACTH, TO
MOKET HaOJII0/IaThCs MOJIHAs cMeHa (a3 U Jlake MOTYyT UMETh MECTO YAaCTHYHbIE 3aTMEHUS
CouHIIa CIyTHUKOM U TIOJHBIC U ITTUTENIbHBIC 3aTMEHHUS CITyTHUKA IJIAHETOH,

e korga Ypan opueHTHpoBaH Ha CoJiHIIE Tapauiesibl0 C I[IHAPOTOH, CYIIECTBEHHO
OTJIMYAIOIIEHCS OT HKBAaTOpa WM IOJIIOcAa, TO OyAeT HMETb MECTO MPOMEXYTOUHOE
COCTOSIHME, @& UMEHHO, YacTHYHasi cMeHa (a3 OyneT MMeTh MECTO, HO He OyneT HU ¢a3bl
«MOJTHOTUTAHUWY (aHAJIOTa TTOJIHOJIYHHUS ), HU (a3 «HOBOTUTAHUNY (aHAJIOTa HOBOJYHHS ).

W3menenne ¢a3 moamaercs KOJMUECTBEHHOMY IIOJCYETy, HO B JaHHOM 3ajgaue He Tpelyercs,
HEOOXOJUMO KaueCTBEHHOE MOHMMAaHHWE TOT0, YTO B CHJIY KOH(Urypanmuu IUIOCKOCTH OpPOUTHI
CIYTHHKA, IJIOCKOCTeW OpOMTHI M SKBAaTOpa IUIAHETHl XapakTep CMEHBl (a3 cIyTHHKa OyneT
MEHSTBHCS B TEUEHUE YPAHUAHCKOTO rojia.



