KOCMOHABTHKA. KJIACCBI 7, 8, 9

BouHckass KkoyioHHaA, coBepriaromias wMapm-Opocok, wumeer mmHy L =500wm. Komanmup,
HaXOJSIINNCS BO TjaBe KOJOHHBI, HAMPABUJI KOHHOTO MOCBUIBHOTO B «XBOCT» KOJIOHHBI K CBOEMY
3aMECTUTENI0 C IaKeTOM (3aMECTUTENh 3aMbIKaeT KOJOHHY). [loChUIbHBIA MMOCKakaa MpOTUB
JBUYKCHHSI KOJIOHHBI CO CKOPOCTHIO ¢ = 36 KM/4, BpYYHJI ITAKET 3aMECTUTENI0 KOMaHIUpa U Cpasy ke
BEPHYJICA C TOM k€ CKOPOCTHIO K Ha4aJly KOJIOHHBI, 3aTpaTUB Ha BECh MyTh f = 2 MuH 36 c. Haiiaure,
C KakoM CKOPOCTBIO V JIBUTAJIaCh KOJIOHHA (CKOPOCTh M JUIMHY KOJIOHHBI BCE 3TO BpeMsl CUHMTAMTE
noCTOSTHHBIMM). OTBET MPUBEIUTE B M/C, OKPYTIIUB JI0 LIETBIX.

Otser: 6 m/c.

Pemenue. CxopocTh moceuibHOTO paBHa 36 km/u=10 m/c. B ofHY CTOpOHY OH JABHUTAJICS NPOTHB
JBUKCHHSI KOJIOHHBI, CJIEIOBATENIbHO, OH MPUOIMKAICA K <«XBOCTY» KOJOHHBI CO CKOPOCTBIO

500
(10 + v)m/c u 3aTpaTui Ha STOT MyTh BpeMs t; = Toq CEKYHI. B o6paTHyI0 CTOpOHY OH JBUTAJICS B

OJIHY CTOPOHY C KOJIOHHOM, CJIeIOBATEIbHO, OH JIOTOHSJI «TOJIOBY» KOJIOHHBI cO cKopocThio (10 —

. 500
V)M/C M 3aTpaTui Ha OOpaTHBI NyTh BpeMms t, = o, CCKYHIL 3Has oOuiee BpeMs, COCTaBUM
ypaBHEHHE:
500 500
= 156.

10 +v * 10 —v
[IpuBeneM k o6meMy 3HaMeHartes o, nonyuuM 2500 = 3900 — 39v2,otkyna v? = %, v & 6Mm/C.

JIBa OIMHAKOBBIX IIapUKa POHSIOT (HE cO0OIas HavyaabHON CKOPOCTH) C OJHOM M TOW K€ BBICOTHI
HaJ OBEPXHOCTHIO. I1epBbIil AKCIIEPUMEHT ITPOBOAAT HA 3eMile, @ BTOPOI — Ha IIaHETe, Ha KOTOPOH
YCKOpEHHE CBOOOJHOIO MaJeHUs] OTJIIMYHO OT 3€MHOTO. 3a TO BpeMs, 3a KOTOPOE BTOPOH INapHUK
JOCTUT TIOBEPXHOCTH ILJIAaHETHI, MEePBbIil HAXOAWUJICS POBHO Ha IOJIOBUHE HaudalbHOW BHICOTHL. Bo
CKOJIBKO pa3 CKOPOCTh TEpPBOTO IIApUKa B MOMEHT IMaJeHUs Ha 3eMIII0 OyJeT MEHBIIE CKOPOCTU
BTOPOTO (B MOMEHT €ro MajJeHHs Ha MOBEPXHOCTHh IuTaHeThl)? CHIly CONPOTHUBIICHHS BO3AyXa HE
YUYUTBHIBAWTE.

Otger: V2 pa3.

Pemenue. 1-ii cmocod. Begem cuctemy KoopAWHAT Tak, 4TOOBI HA4yajo OTCUETa COBHAIAIO C
HaYyaJIbHBIM TOJIO’KEHUEM IIapuKa, a OChb ObUIa HampaBieHa BHU3 (IO XOAY ABM)KCHUS IIAPHUKA).

tZ
3akoH aBrkeHus umeer Bug S(t) = Sy + vt + aT, r7ie a — ycKopeHue cBoOoaHoro naacHus. Ha

3emnie a = g. O603HaYUM YCKOpEHHE CBOOOTHOTO MaJCHHs Ha IIaHeTe uepe3 g;.Jlanee, y Hac B
oboux ciyuasx Sy = vy = 0. Ilyctp BbIcOTa, ¢ KOTOpOW MajaroT Imapuku, paBHa h. Torma ams

h t3 o
mapvKa Ha 3emJie UMEeM: 5= gTO. 3a To ke camoe BpeMmsl tyBTOPOH MIAPUK TOCTUTHET MOBEPXHOCTH

tZ
IUTAaHETHI, CJIE0BATENbHO, NOJyYaeM ypaBHeHUEe h = ‘912—0, rae Ha nna”ere. Otcroga g = 2g. U3

3aKOHA COXPAHEHHS SHEPTHH CIIEYeT PABEHCTBO
mv?

mg.h =

¥ TAaKOE e JUIs BToporo mapuka. OTCiona g,: g; = v2: v = 2, T.e. V: vy = V2.
2 cmoco6. [Ipu cB0OOTHOM MaieHHH CKOPOCTH TeJla paBHOMEPHO PAacTeT CO BpeMEHeM, T.e. V = kt.

o o - o kt
Tor;[a NPOUACHHBIM TCJIOM IMYTh MOXHO HAWUTU KaK MPOU3BCACHHUC CPCAHCU CKOPOCTU vcp = ? u

kt? o o
BpPEMEHHU S = - Orcroga mojiydaeM, 4TO MPOWJCHHBIM TEJIOM IMYTh HPOMOPUHUOHAICH KBaJpaTy

¢unanpHON cKopocTH. B Hamielt 3agaye BTOpOil mapuK JOCTHT TOBEPXHOCTH B TOT MOMEHT, KOTJa
MEPBBIN MPOIIEI MMOJOBUHY ITYTH. ECITM MBICIEHHO MPOIOJIKUTH MaleHue BTOPOTro IapuKa (CKaxem,
OH MOMNaJaeT B BEPTHKAIbHYIO WLIaXTy, MPOPBITYIO BIUIyOb IJIAHETHI), TO B TOT MOMEHT, KOrja
MEePBbIN MIAPUK JOCTUTHET MOBEPXHOCTH, BTOPOU MPOMAET BABOE OoibImHi myTh. OTCIOAA So: S =
2, a 3HAYHT, Vy: V; = V2.



3. O6o3naunMm P (n) — npousBeeHHe BceX MU(P HATYPaIbHOTO YUCIa N.
a) Haiigure cymmy P(1) + P(2) + --- + P(200);
6) Haiinure cymmy P(1) + P(2) + -+ + P(2021).
Ortger. a) 4095 0) 184320
Pemenne. a) Jisg uucen or 1 10 9 oueBugno P(n) =n, t.e. P(1) + P(2)+ -+ P(9)=1+2+
«++9 =45, Jlngs nBysHaunbix uucea k-ro pecsitka P(10k +n) = kn, te. P(10k+1) +
P(10k +2)+ -+ P(10k+9) =k(1+ 2+ -+ 9) = 45k. Orcrona P()+PR2)+ -+
P(99) =45+45-1+45-2+4+--4+45-9 =45-46 = 2070. Jlns BTOPOH COTHH pacCyxIacm
aHajoruuno u nmomydaem P(100) + --- + P(199) = 2025.
0) IIpomomkast paccyxaeHus i -oii cotHu moiaydaem P(100k) + ---+ P(100k + 99) = 2025k,
t.e. P(100) + -+ 4+ P(999) = 2025 + 20252 + -4+ 2025 -9 = 91125. Paccyxnuas s BTOPOii
THICAYM aHajmorumyHo, momydum P(1000) + .-+ P(1999) = 91125. Orcioma uTOroBas cymma
paBHa 2070+91125+91125+0=184320.

4. Tlnarpopma  mns  MOPCKOro  cTapTa
NpPEACTaBIseT COOOW  TOPHU3OHTAIBHYIO
nanyOy JumHbl 135 M 1 mmpussl 67 M, Ha

[ ¥
PaKeTa - HOCHTEIb
BOCbMHU KOJIOHHAX, KOTOPBIC OIMMUPAIOTCA Ha

IBa IIOHTOHA, 3alOJIHEHHBIE BO3IYXOM. s — maTyGa
JnuHa xaxaoro moHtoHa 135 M, mmpunHa ”5:—:%
==

10 M, BwicoTa 21,5 M. OOmas Macca i ph e
wiatdopmsl 27000 TOHH. L S s, s A

- ke ot
a) Haiinure T1nyOMHY, Ha KOTOPYIO  gOIOHHE = A ]
IIOHTOHBI NOrpYykKeHbl B Boay. IlnmoTHOCTH T . s
MOpCKOif BOABI cunmraeM | T/M°, BecoM ‘ — A /. Dana
CTCHOK ITOHTOHOB TpeHeOperaeM. e el R
0) Ha manyGe miatdopmbl BEpTHKAIBHO
) Y (1) p p [IeperopolKa [IOHTOH

YCTAaHOBWJIM  PAKETYy-HOCUTENIb  Macchbl
500 T, roToBy0 K cTapTy. Todka cTapTa pacmojio)keHa Ha CEpelUHE MIHUPUHBI TUIaTGOopMbI, HA
paccrossaun 33,75 M ot Hoca minatdopmbl. s Toro, uyToObl miardopma ocrajgack CTPOTro
TOPU30HTANIBHOM, a TakXke JUIsi TOrO, 4TOObI MOHU3UTH LEHTP TSKECTH IUIaT(OPMbI, MOHTOHBI
YAaCTUYHO 3alOJIHAIOT BOAOW. [Ipy 3TOM KaKIblid IOHTOH B CEPEIMHE PA3JAEIEH NEPErOPOAKOM, YTO
MI03BOJISIET 3aKa4yaTh B HOCOBYIO YacTh IOHTOHA 1M, T BOJIbI, @ B KOPMOBYIO 4acTh M, T. Haliaure m,
U M, eciu o0111ast Macca KOHCTPYKIUH crana paBHa 50500 ToHH.
B) Ilnmardopma myis MOpCKOTO CTapTa HYXHA JUIsl TOTO, YTOOBI MOYKHO OBLIO O0ECIeUYHUTh CTapT
pakeThl B 00JIaCTH 3KBaTtopa 3eMiu. A modeMy CTapT M3 00JIaCTH SKBaTOpa MPEANOYTUTEIHHEH?
[TosicauTe cBOE MHEHUE.
OtBer a) h =10 M. 6) my = 5625 T, B HOCOBOIl HYacTH Ka)XJOro TOHTOHAa; M, = 5875 T B
KOPMOBOM 4acTH Ka)10ro IOHTOHA.
Pemenne a) Cuna Apxumena ypaBHOBECHT CHIY TSDKECTH, T.C. PponudViorpywennororena = MJ-
Otcroma Haxoaum V = 27000 M3 = 2 - 135 - 10 - h (HIOHTOHOB y HAC JIBA) M [TyOUHY HOTPYKEHHUS.
0) B cuny cummerpun OTBeT OyIeT OAMHAKOBBIM Uil JIEBOTO M IPAaBOrO NMOHTOHOB. Buauane
MOHTOHBI OBUIM YpaBHOBEIICHHI. 3aTéM K IOHTOHY ObUIM MPUJIOKEHBI JOIMOJIHUTEIbHBIE CHIIbI
Fy =mg, m = 500:2 = 250 T (TOYKa NMPWIOKECHHS JCITUT MOHTOH B oTHOommeHWu 1:3), F; = myg
(TOuka TPWIOKEHUsI JETUT MOHTOH B OTHomieHuu 1:3) u F, = m,g (TOYKa NPUTIOKEHUS IETUT
MOHTOH B OTHomeHuu 3:1). T'OopU30HTANIBHOE TMOJOKEHHWE TOHTOHA SBIAETCS TOJOXKEHUEM
paBHOBecus, ecnu F; + Fy = F,. [lo ycnoButo, cymmapHasi Macca 3akauaHHOM Bojbl paBHa 50500 —
27500 = 23000 T. [Tomyunnu cucreMy ypaBHEHHI
m, —m,; = 250,

{ml + m, = 11500.
[IpoBepum etiie, 4TO BCs 3Ta KOHCTPYKIUS HEe MOTOHET. [I0BTOPSISt paccy AeHUsI IIyHKTa a), TOTy4YuM
2-135-10-h = 50500, otkyna h = 18,7 < 21,5.
B) [Ipu BBIBOJE KOCMHYECKOTO ammapaTa Ha OpOHUTY, JIekKaIlyl0 B JKBATOPUAIBHOW TIJIIOCKOCTH
(HampuMep, Ha T€OCTALMOHAPHYIO OpOMTY) WM ONU3KYI0 K Hell Hauboiiee MpeArnoYTUTETbHON
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TOYKOH CTapTa sBJISICTCS TOYKA Ha SKBAaTOpe. B 3TOM cilydae yaaeTcs B IIOJIHOW MeEpe UCIOJIb30BaTh
LEHTPOOEKHYIO CHITY, CO3JJaHHYIO BpalleHueM 3eMild. DTa CHJla CHHXKAeT YCKOpPEHHE CBOOOIHOIO
najeHus 10 9,78 M/C’, 4TO CHIDKAET PAcXO/I TOIIINBA H, B KOHEYHOM CYETe, CTOMMOCTD 3aIycKa.
YroObl 0OMEHATHCS HEOOX0MMON HH(pOpMaIMEl ¢ IIEHTPOM yIIpaBlIeHUs, HE0OXo1uMo nepenars N
pa3IMYHBIX MakeToB MHpopManuu Aq, ..., Ay ¢ KOCMHUECKOIoO ammapaTa B LIEHTP U CTOJIBKO XKe
OTBETHBIX MAaKeTOB By, ..., By obpatHo. Ilepenaua oxHoro makera WHGOpPMAIMUA B OJHY CTOPOHY
3aHMMaeT OJHY CEeKyHAy. B mporecce mepemayn KaHaJ TMOJHOCTBIO 3aHAT (HUKAKOW JpYrou
uHpOpMaIMK B 3TOT MOMEHT IepeaBaThcs 10 HEMY He MOXKeT). B Bariem pacnopspkeHUH uMeeTcst
P KaHaJOB CBs3M, pabOTAIOLIMX HE3aBUCHUMO APYr OT Apyra (KaXIpld KaHal MOXET NepeaaBaTh
m000# U3 makeToB Ay, ..., Ay, By, ..., By). IlakeTsl MOXXHO TiepenaBaTh B JIIOOOM TMOPSIAKE, HO OTBET
B; mepenasath MOXHO TOJILKO MOCIIE mojty4enus nakera Aj, 1 < j < N.

a) 3a Kakoe MMHUMAaJIbHOE BpeMsi t MOKHO IepeaTh Bce MH(POPMAIIMOHHBIE TaKEeThI?

6) Onumure (JII0OBIM CIIOCOOOM) ANTOPUTM, TTO3BOJISIIOIIUI OPraHU30BATh 3Ty MEepeaayy.

B) Hanmumure mporpamMMy Ha BaiieM JIFOOMMOM $I3bIKE€ IPOTPaMMUPOBAHUS, PEATU3YIOLIYIO JTaHHBIN
AJITOPUTM.

BxoaHble 1aHHbIE

BBoautcs HarypaneHoe ynciio N (1 < N < 10000) u HatypanmsHOe uncio p (2 < p < 5).
Beixoanblie 1aHHBIE

BeiBequre uncio t. 3aTeM BbIBEAUTE t CTPOK. B Kaxk10il CTpoke yKaKUTe HOMEpa aKeTOB, KOTOPbIE
clenyeT mepenaBaTh B 3Ty cekyHay. Homepa paznensiite mpobenom.

IIpumep

BXO/IHbIE JaHHbIE

22

BBIXO/IHbIE IaHHbIE

2

Al A2

B1 B2

Pemenune a), 6) Eciu N < p, T0 B nepByto cekyHay nepeaaeM Bce makeThl ¢ KA, a Bo BTOpyo
MPUHUMAEM Bce OTBETHI. byzer 3arpaueHo 2 cexkyHabl. [Ipu N = p anroputm Mmensiercs. BHavane
nepenaem Bce naketoB ¢ KA B nienTp. Ilocne storo mepenaem Bce makeTsl oOpaTHO. [Ipu aTOM, B TY
CCKYHAY, KOTrJa nepcaavda nmakCToB A] 3aKaHYMUBACTCA, MbI YK€ 3aHUMACM OCTABIIUCCA CBO6OI[HBIMI/I

KaHaJbl MakeTaMu B; (3T0 BO3MOXKHO, TaK KaK B 5TOT MOMEHT IOJIy4€HBI, 0 KpalHEH Mepe, Bce
naxkersl Aj, ...,Ap). B pesymbrare Oymer mepemano 2N makeToB. 3a KakIyr0 CEKyHAy Oyaem

. . 2N
3a/ICCTBOBATh BCE P KAHAJIOB CBSI3M. 3HAUUT, Mepeaava 3aiMeT [?] (HamMmeHbIIIee 1enoe, Oopiee

2N 2N
apobu ?). 3a MeHbllIee BpeMsl OCYLIECTBUTh IIepeady HEBO3MOXKHO, T.K. IIEPBbIE [?]CeKyHI[ BCE

KaHaJIbl 3aHSTHI (ONTUMHU3AIIUS HEBO3MOXKHA).

Kpurepuun

«I1.0.» - «IIEPBUYHBINA Oan»
3amaua 1
Bepnoe pemenue 10 m.6.
Bepnas popmyia, BepHbIE eMHUIIEI ©3MEPEHUS, HO OIITHOKA B MOJCYETE 8 1m1.0.
Bepnas ¢popmyna, omubka u3-3a eAMHUL] U3MEPEHHS 6 1.0.
YpaBHeHHE pernieHo moao0pom 6 11.6.
Bce ocransHOE 0 m.0.
3agava 2
Bepnoe pemenue 10 m.6.
BepHoe pemenne ¢ apudhMeTnueckoi ommoKoi (MoTepsit KOpHU, TIEPEBEPHYI APOOH U T.11.)

8 1.0.
Pemrena Tosbko mepBasi 4acTh (COOTHOIIEHUE HA YCKOPEHHMSI) 2 n.0.
Pemiena Tonbko BTOpast yacTh (B OTBETE APOOb M3 YCKOPEHHIA) 6 1.0.

WHTYUTHBHOE HEBEPHOE PACCYXICHHE MM PACCyXJICHHE C KOHIENTYalbHON OIMMOKOHN (CYHTacrT,
YTO BpeMsl OJIMHAKOBOE U T.II.) 2 n.6.
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3anaua 3a)

Bephoe pemenne 5 m.6.
Apudmernueckas omrdka B HOJCUETE, HO X0 pEIICHHs BEPHBII 3 n.0.
OmunboyHas uies Win He JOBEACHO 10 OTBETA, HO €CTh MPOBUKECHUE 1 n.0.
3anaya 30)

Bephoe pemenne 5 m.6.
Apudmernueckas omrOKa B HOJCUETE, HO X0 pEIICHHs BEPHBII 3 n.0.
OmunboyHas uaes Win He JOBEACHO 10 OTBETA, HO €CTh MPOBUKECHUE 1 n.0.
3anaua 4a)

Bephoe pemenne 5 m.6.
BepHBIi OTBET «I104THY MTOTYyYEH 4 11.6.
3a0bITO, YTO MOHTOHA JBa 4 11.0.
HeBephas noruka pemieHusi, HoO €CTh BEpHbIC HJIEU 1 n.0.
3anaua 40)

Bepnoe pemenue 10 m.6.
Het npoBepku TOro, 4T0 KOHCTPYKIIUS HE MOTOHET 10 m.6.
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HesepHo o00ocHOBaHO (OallaHCUPYET CHUJIBI U3 KAKHX-TO CBOMX COOOpaKeHHIi), HO €CTh BHYTPEHHSIS

JIOTMKA W OTBET BEPHBIN 7-9 1.0.
HesepHo o0ocHoBaHO (0OamaHCcHpyeT CHIIBI M3 KaKUX-TO CBOMX COOOpaKeHHUi), €CTh BHYTpPEHHSS
JIOTMKA, HO OTBET HEBEPHBIN 4 1.0.
Omnbka npu GalaHCHPOBKE CUIT 6 1.0.
Pemienue He 1oBenEHO 10 OTBETA, HO €CTh MPOJBHKEHUE 3 1.0.
Bepuslit oTBeT 6€3 pemeHus 0 1.0.
3anaua 4B)

Bepnoe u nonpobHoe 00bsicHeHHE 5 n.6.

He romopur, uro addext Oymer TOABKO NMpU BBIBEACHHH Ha OPOUTY, JICKAIIYI0 B OJM3KOW K
AKBATOPHUATHLHOM IIIOCKOCTH -1 .6.
Boo06111ie He TOBOPHUT 0 BBIBOJIC HA OPOUTY -1 .6.

He roBopurt, moueMmy yckopeHHE CBOOOJHOIO MaJEHHUs Ha 3KBATOPE MEHbBILIE MIU OOBACHSIET 3TO
HEBEPHO (HampuMep, CIUTIOCHYTOCThIO 3EMIIH ) -1 n.6.
Boo061ie H1uero He TOBOPUT MPO YCKOPEHHE -1 n.6.

3anauya S5a) u 56) BMecTe
[Tpu oTcyTcTBUM pemieHus 56) alropuTMOM CUUTACTCS AITOPUTM IIPOTPaMMBI ITYHKTA SB).

BepHoe pemienne 10 T.6.
BepHoe, HO eCcTh IOIPEIIHOCTH:
a. YmnymeH ciaydaid N<p -1 n.6.
b. B myHKTE a) HEBepHOE OKpYIJIEHHE, HO AITOPUTM AAeT BEepHYIO hopMyy -1 6.
c. B mynkre a) He B3sTa 11€/1ast 4aCTh, HO AITOPUTM JAET BEPHYIO HOPMYITy -2 1.6.
d. HeonrTumaneHblil anroput™, HO popmMyIia B a) BepHa -3 1.6.
€. AJITOpPUTM B ILI€JIOM BEPHBII, HO HE A0 KOHIIA TPOMHUCAH -2 1.0.
f. He BbImucaH OTBET K 1 a), XOTS OH CJICAYET U3 aIrOPpUTMa -2 11.6.
Ectb BepHas popmyna ¢ 060cHOBaHHEM, HO HET AJITOPUTMA 5 m.6.
Ectb BepHas popmyrna 6e3 000CHOBaHUS M HET alrOpUTMa 4 1.6.
HeonTumanbsHelil anroput™ u HeBepHas popMyIna 4 1.0.
Het BepHoli hopMynbl, HET anroputMma (Jake HEONTHUMAIBHOTO), HO €CTh BEpHOE MPOJBIKEHHE
2 n.6.
3anava 5B)
Bephoe pemenne 10 m.6.

3aMeuaHus K Ka)KHOﬁ nporpamMme NnMpomnucChbIBarOTCA U YUUTBIBAOTCA HHAWUBUAYAJIbHO.



