10-11 xiaccel
Pasmuaka

I. C kakodl wNenpl0 HAa KOCMHMYECKMX alapaTax pa3MEIlaloT ONTUYECKUE TEJIECKOMbl IS
ACTPOHOMUYECKUX HAOTIOACHUIN?

A. Jlnst HaOmoJeHUs KOCMHYECKUX TEJI ¢ MEHBIIETO PACCTOSHUS, 0 CPAaBHEHHIO C YCIOBUSMHU
HaOJIOICHNUS C MOBEPXHOCTU 3EMIIH.

b. Jlna obecnieueHns acTpPOHOMHYECKUX HAOIIOACHUH B THEBHOE BPEMS CYTOK.

B. Jlng uckiIroueHHs] 3aCBETKHM KOCMUYECKUX TEJI CBETOBBIM H3JyYEHUEM, OTPAKEHHBIM OT
MOBEPXHOCTH 3E€MJIH.

I'. Ing HMCKJIKYEHUS MCKAXKAKIIEr0 BJIMSAHUA 3eMHON armocdepbl HAa HU3JIydYeHHE
KOCMHUY€CKHX 00bEKTOB.

J. JIns UCKIIOYEHUs TPABUTALIMOHHOTO BO3JEHCTBUS HA ONTUYECKNE FIIEMEHTHI TEJIECKOIOB.

2. Kakoe coObITHE TIPOU3OIILIO MO3KE APYrUX?

A. M3o0pereHne paguoTeIecKONOB.

b. H300peTeHre peHTTeHOBCKUX TEIECKOTOB.

B. Acrtponomuueckue HaOmoneHus naTckoro actponoma Tuxo Bpare.

I'.  ActpoHOMHYECKHE HAOIIONEHUS CpeIHEa3naTCKoro acTpoHoMa Yiyroeka.

. BbiBog mnpuOoOpoB st HAO/IIOAEHUST ACTPOHOMHMYECKHMX OOBEKTOB 3a Mpeaesibl
aTMocgepsl ¢ NOMOIIbI KOCMHUYECKUX allllapaToB.

3. Yro Ha3pIBaeTCs TUNEPOOTUICCKAM U30BITKOM CKOPOCTH?

A. Bemnuuna vq(e — 1), rae v; - mepBas KOCMUYECKas CKOPOCTb, a € — 3KCLEHTPUCHTET
OpOUTHI.

b. BenwuuHa vy,q,— Vg, TAE Vypgx— CKOPOCTH amlmapara B MOMEHT HAMOOJBIIEro CONMMKEHUS C
IJIAHETOM, a Vy— KPYroBasi CKOPOCTh Ha 3TOMU K€ BBICOTE.

B. Ilpexes, Kk KOTOPOMY CTPEMHUTCH BEeJHYHHA CKOPOCTH KOCMHYECKOr0 anmapara npu
NMAaCCUBHOM Y/AAJICHHHU OT IJIAHEThI.

I'. 3amac TtommuBa (WM, COOTBETCTBEHHO, CKOPOCTH) PaKEThI-HOCUTENS, KOTOPBIH HAaIo
MPEAYCMOTPETH, YTOOBI 00ECTIEUNUTD MOIBEM 32 TIPEAEIIbl aTMOC(EPHI.

J1. TIpeBbllieHne KOCMUYECKHM aIrmapaToM MaKCUMAaJIbHO JIOIMYCTUMOW CKOpOCTH 0ojiee 4eM B
JIBa pasa.

4. Kaxkue Touku mubparun B cucreMme ComHIle — 3eMIsl SBISAI0TCS yCTOWYHBBIMU?

A. Te u TOJIBKO T€, KOTOPbIE HE HAXOJATCS Ha OTpe3Ke, coenuHsromeM CoHie U 3eMIIIo.

b. Jlo cux mop HM OJHOW YCTOWYMBOW TOUKH JHOpanid HE HAWICHO, HO M UX OTCYTCTBHE HE
JIOKa3aHo.

B. Te u Tonbko T€, KOTOPBIE HAXOIATCS HA MPSAMOU, poxoasmie yepe3 CoJiHIe U 3eMITIO.

I' Te n TOIBKO Te, KOTOPbIe He HAXOAATCHA Ha NMPsAMoii, npoxoasumeii yepe3d CouHue u
3emunro.

J1. Te u TonpKO TE, KOTOPBIE HAXOAATCS HA OTpe3Ke, coeauHsitonieM ComHIe U 3eMITIO.

5. B pacckaze CranucnaBa Jlema KOCMOHABT BhIOpAachIBa€T M3 pPaKEThl TA€UHBIM KIIIOY, MOCIE YEro
KJII0Y HAYMHAET BpamlaTbCcsi BOKPYT PAKEThl MO AuiunTudeckoi opobute. B pomane Xrons Bepna
KOCMOHABT BBIOpAChIBAE€T U3 PAKETHI TEJIO yMeplIeil coOaKkH, MOCe Yero Tejo JETUT 3a PaKeTol Ha
MOCTOSIHHOM paccTosiHUK. YTo OyneT MpoucXOAuTh B PEabHOCTH, €CIH U3 KOCMHYECKOTO armapara
C BBIKJIIFOYEHHBIMH JIBUTaTeJIIMU, HAXOJSIIETOCsl BAATU OT HEOECHBIX TeJ, KOCMOHAaBT KHUHET B
KOCMOC HEOOJIbIION TpeamMeT?

A. TlpeaMer HayHET BpalaThCs BOKPYT amrapara Mo JUIHITHYECKON U KpyroBoit opOuTe.
b. Ilpenmer HEMOABMXHO «3aBUCHET» HA HEKOTOPOM PAacCTOSIHUM OT amrapata.



B. IlpeaMer HauHeT yAAJATHCA OT ANNAPATA MO NPAMOI ¢ MOCTOSIHHON CKOPOCTHIO.
I'. TlpenmeT HayHET yAansAThCA OT allmapara Mo runepoosie, yBeInuruBasi CBOI0 CKOPOCTb.
. TlpeameT npuTAHETCS K KOPIYCY KOCMUYECKOTO anmapara.

6. HpI/I aHaJIn3€ CHUMKOB Mapca, CACIIaHHBIX B TCUYCHUC TPEX MCCALCB aBTOMATUYCCKUM TCJICCKOIIOM,

HaxXoAAIMMcs Ha opOuTe 3eMiIH, aCTPOHOM 0OpaTui BHUMaHUE Ha CYIIECTBEHHbIE M3MeHeHus. Ha

HCKOTOPLIX CHUMKAX XOpPOIIO BUAHBI ACTAJIN MOBCPXHOCTU IIJIAHCTBHI, 4 HA APYIUX IUIAHCTA UMCCT

IIOYTH OJTHOPOJIHBIN OpaHKeBbIi 11BET. B uem nemno?
A.

b.
B.
I.

.

7. Habnromarens, Haxosmumiicss B Poccun, BUAUT HOYBIO B ICHOM HeO€ KOMETY — SAPKYIO TOUKY (SApo

Teneckon HEUCIIpaBeH.

Paccrosinue 0 m1aHeTsl yBEIMUUIIOCh, M KaYeCTBO CHUMKOB YIaJo.

Bce neno B ocBemennoctr Mapca ComnHiem.

YacTths CHUMKOB ObLIAa cliejIaHa, Korjaa Ha Mapce nmpou3onuiu riodajbHbie NbliieBble

oypmu.
Ha Mapce HacTynuo J1eTo, ¥ Mpo3payHOCTb aTMOC(HEPHl YMEHBIIHIIACH.

KOMETBI) M OTXOJSIINN OT Hee XBOCT KOMEThl. Kak Ha HEOECHOM KyIOJe MOXKET PacOJIOKHUThCS

KoMmeTa?

S

=

8. Ha

JOXKAancs
pakeTHbIE JBUTATEH, HAIIPaBUB TATY 1O BEKTOPY

OKOJIO3EMHOU

Kak yroano

Snpo koMeTbI 00513aTEILHO HUKE HA/l TOPU3OHTOM, YeM XBOCT.

Kaxk yrogHo, HO TOJIBKO HE B 36HUTE

Ecmu NpoMJINTh NPSAMYIO JIMHUIO, IMMPOXOAALIYIO UYCpPE3 AApO U XBOCT KOMCTBI, TO OHa
00s13aTeNLHO MPOUIET Uepe3 3€HUT.

Ecmu NpoMJINTh NPSAMYIO JIMHUIO, IMPOXOAALIYIO UYCpPE3 AApO U XBOCT KOMCTBI, TO OHa
o0s13atenpHO npoiiaeT uepe3 [lonspryto 3Be3my.

ITupke

opOoUTe  MUIOT

Tpaexropus
Kopabus

Opburta Bectsr

HY>XHOI'O MOMCHTAa MW  BKJIFOYHI

ckopoctu (puc. 1). 3a HECKOJIBKO MUHYT KOpalib
pa3orHajicsi ¢ MEPBOM KOCMUUYECKON CKOPOCTH 10
BTOpPOM, a 3areM eunie HemHoro, u Ilupke
BBIKJIIOYMII JIBUTATENN — TeTIepb KOpalIib JeTeN 1Mo
BBITAHYTOM opbute Bokpyr ConnHua. B anorenuu
OH NPHUONM3UTCSA K HEU3BEAAHHOMY acTepouay,
[lupkc onsATH BKIIOYUT JBUTATETH — YTOOBI
3aTOPMO3UTh M CTAaThb CIIyTHUKOM acCTEPOU[A.
Ocranock KyJa HAaNpaBUTh
PEaKTHBHYIO TATY HpPHU IMOJIETE K acTepouny?

BapuanThel moka3zaHbl Ha PUCYHKE CTPEIKaMH C

BBISICHUTD.

HOMEpaMH.
A. Bapuanr 1
b. Bapuanr 2
B. Bapwuanr 3
I'. Bapuanr 4

/

HaHpaBHCHI/IC moJjeTa

W JIBUKCHUS TJIAaHCT
HaHpaBHCHI/IC TATHA

TIPH pa3roHe

J1. He mamo BkirouaTh aBUTATENh — KOPaOJIb caM MpUTSHETCS K Becre.

A. Tartyun.
b. Aunbpnepaan.
B. Dunop.
I'. Kopycanr.

9. Ha3zoBute caMyro U3BECTHYIO IUIAHETY C IByMSI COJTHIIAMH



H. Xor.

10. ITyremecTBeHHUK HaxoAuTCs B Touke A rae-to B Poccun. HanpaBnenue Ha Touky B (oHa Haxomutes
JOCTaTOYHO Jalleko OT TOYKHM A u Toxe rae-to B Poccum) — B TOYHOCTHM Ha Oro-3amaj.
IlyTemecTBEHHUK OTIPABISAETCS B MyTh, AEpKa KoMIlac nepen riazamu. Kakoil asumyrt eMmy cienyer
BBIJICP)KUBATh HA KOMIIAce, YTOOBI UATH KpaTJYalIIuM myTem?

A. Hapno Bce BpeMsi UATH Ha 10ro-3amaj

b. IlepBy1o yacTh mMyTH HAJ0 CJIerKa OTKJIOHATHCH OT I0r0-3aMajJHOro asuMyTa K 3anauy, a
BTOPYIO YacTh NMYTH — K IOTY.

B. TlepByto yacTh ImyTH HAJO CJIETKa OTKJIOHATHCS OT IOT0-3ala{HOTO a3UMYTa K 0Ty, a BTOPYIO
4acTh MyTH — K 3amaiy.

I'. TlepByro MonoBUHY MyTH HAJO JBUTAThCS CTPOTO HA IOT, a BTOPYIO MOJOBUHY IMYTH Ha 3amal.

J1. IlepBy:o NOJOBUHY ITYTH HaJ0 JBUraThCsA CTPOrO HA 3aIaj], a BTOPYIO IIOJIOBUHY IIyTH HA FOT.

3amaua 1

B LeHTpe ropoaa okasanach o6LIMpHas nnowagp,
OKpY>XeHHas ABYX- U TPEX3TaXHbIMU 30aHUAMU.
Mnowagb 6bina acganbTpoBaHa, NnocepeanHe 3eneHen caguk.

Apkagun n bopuc Ctpyraukme «MoHeaenbHUK Ha4YMHaeTcst B cy660Ty»

[Tnomanp kBaapaTHOW (HOPMBI PELIMIM 3aMOCTUTh OJUHAKOBBIMU KBaJpaTHbIMU IuMTaMu. [lpu
MepeBo3Ke 7 IUIMT OKa3aluCh pa3pylIeHHBIMA U B pe3yJbTaTe€ 3aMOCTHIN MPSMOYTOJIbHYIO
IUIOLIA/IKY, B JUIMHY KOTOPOH YJIOXKWIN Ha 9 miuT 60sblle, yeM B mupuHy. Kakoe 4ucino miuT 06110
3aKa3aHo?

Pemenue. O603HaUMM X MCXOJHYIO CTOPOHY KBajpaTa (B IUIMTax), a 4epe3 y - MOJYyYHUBIIYIOCS
IIMPUHY TPAMOYrojibHUKa. Torja Hago peluTh B LEIbIX 4YMciIax ypaBHeHue x2 = y(y +9) + 7.
JIOMHOKHMM €r0 Ha 4YeThIpe M BBIAEIMM KBajapaT B mpaBoii wact 4x2 = (2y + 9)% — 53. Orcroza
2y +9 —2x)(2y + 9 + 2x) = 53, a HOCKOIBKY 53 mpPOCTOE YMCIIO, TO MepBas cKoOKa paBHa 1, a
Bropas 53. CkmanbiBasi Ba ypaBHeHUs nonyduMm 4y + 18 = 54, to ectb y = 9. 3Hauut, ObUIO
3aka3aHo 9 - 18 + 7 = 169 nwur.

Otser: 169.

3agaua 2

- OKCnepyMEHT, cornacHo npock6e AMBpocusi AMGpyasoBmYa,

GyaeT Npov3BeneH CerodHsi B A€CATb HOMb-HOMb.

BBuay TOro, 4To aKCNEPUMEHT ByAeT CONPOBOXAAaTbLCA 3HAYUTENBHLIMU Pa3pyLLEHUSIMU,
KOTOpble eiBa He NOBMEKYT 3a Cobo YenoBeyeckune XepTebl,

MeCTOM 3KCNeprMeHTa HasHavato AanbHUM CEKTOP NONMroHa

B NATHaALATU KUITOMETPax OT FOPOACKON YepThl.

Apkagun n bopuc Ctpyraukme «oHeaenbHUK Ha4YMHaeTcs B cy660Ty»

[Inomanky monMroHa pemuian cAelaTh B BUAE BBITYKIOTO YeThIpeXyrojbHUKa. K Kaxaoi cTopoHe
YeThIPEXyroJibHUKa IPUMBIKAeT KBaJpaTHasl BCIIoOMoOraTellbHas IUIOIIaAKka (CTOpoHa KBajipaTa paBHa
CTOpPOHE YeThIpexyroibHuKa). O01mas miomaabs MoJIUroHa U YeThIPEX BCIOMOTATENbHBIX TUIOMIAI0K
okazajmach paBHa 25. Kakylo MakCHUMaJIbHYH IUIONIAb MOXET HWMETh LEHTPAIbHBIN
YEThIPEXYTOJIbHUK?



Pemenne. O603HaUMM JJIMHBI CTOPOH IEHTPATBHOTO YETHIPEXYrodbHUKA a, b, ¢, d. Toraa miomanb
1 . 1 . 1 . 1 .

ero para S = - absina + > cd sin B, a snauur, a’+b*+c*+d*+ sabsina +>cdsinf = 25.

3amMeTuM, 4To

1b' +1d' <1b+1d<1(2+b2+2+d2)
2a sina 2C sm,8_2a 2C =2 a c

HOHCTaBHﬂﬂ 9TO HCPABCHCTBO B HAIIC YPAaBHCHUC, IMOJTydacM
5 1 1
25 Sz(az +b%2+c?2+d?*) = a?+b*+c*+d*=20> S =§ab51na+§cdsmﬁ < 5.

C npyroii CTOpPOHBI, €CIIM B35Th LIEHTPAJIbHBIN YETHIPEXYIOJbHUK KBAaJpaToOM CO CTOPOHOM V5, To
€ro IIoNab paBHa S5, a IIONIab BCEro MOJIUroHa 25.
Ortser: 5.

3agaua 3

A nowen BAonb CTeHbl. A HM4eMy He yanenancs. MHe 661110 MPOCTO O4eHb MHTEPECHO.
«Bopa xwuBas. 3pdekTnBHOCTL 52%. [lonycTumeii ocagok 0,3»

(cTapuHHas npsimoyronbHas 6yTbifb C BOAOMW, NPO6Ka 3anvTa LBETHBIM BOCKOM).

«Cxema npoMbILneHHOro AobbIBaHNS XMBOWM BOAbI». «MakeT K1MBOBOAOMNEPEroHHOro Kybay.

Apkagun n bopuc Ctpyraukme «oHeaenbHUK Ha4YMHaeTcs B cy660Ty»

JKuBoBogoneperonnbiii Ky6 cinoxken u3 20223 omuHakoBBIX KyOMKOB (KyOHMKM pPacrOJOKEHBI
CTaHIApTHBIM 00pa3zoM, T.e. Kaxjaoe pedpo Oosbmioro kybda paszmeneHo Ha 2022 paBHBIC YacTH).
HekoTopsie 3 ManeHbKUX KYOMKOB CTEKJISTHHBIC, 4 BCE OCTalIbHBIC CACIaHbI U3 kene3a. [Ipu kakom
HAaUMEHBIIEM YHCJIEe JKEJIe3HBIX KYOMKOB CYHIECTBYET MOJOO0HAs KOHCTPYKLHUS O€3 eIUHOro
CTEKJITHHOTO psifia (To ecTh psfa u3 2022 CTeKISTHHBIX KyOWKOB, MTPOXO/ISIIET0 HACKBO3b OOJIBIIIOTO
Ky0a BI0JIb OHOTO M3 TPEX U3MEPECHHIA)?

Pemenne. Pasnenum xy6 (MbicieHHo) Ha 20222 BepTukambHBIX psgoB. OHUM He HepeceKaroTcs U
KOKIbIH HaM HAJl0 «IE€PEKPBITH» JKEJIE3HBIM KYyOWKOM, TO €CThb YHCIO >KENE3HbIX KyOHMKOB HE
Mmenbine, dyeM 20222, TlokaxkeM, 4TO ATHM KOJMYECTBOM MOKHO 00o0iTHCh. Paszmenmum ky6
(MbIcienHO) Ha 2022 kBajaparta, pacloIOKEHHBIX TOPU3OHTAIbHO. B kKakmom kBampate ecth 2022
ctpoku u 2022 cronbua, KOTOpble HaM HAJ0 «IIEPEKPBITh». DTO MOXKHO CHAENaTh, HAPUMED, eCln
pacroyioKuTh 1O JAuaroHanu kBaapata 2022 skene3HbIX KyOuka. IlocTymum Tak ¢ MepBbIM
(HammpuMep, BEpXHUM) KBaJpaToM. BTopoii cBepxy kBajpaT obpaboTaem Tam: pacmonoxum 2021
KyOWK Ha JMaroHaJ M HaJ TJIaBHOM JAuaroHaybio (To ecth, Ha Mectax (1,2),(2,3),...,(n —1,n)),a B
MOCJIEIHEH CTPOKE IMOMECTUM JKEJIC3HBI KyOWK Ha TepBOE MeCTO. TpeTuil KBajapaT CBEpPXY
o0paboTaeM aHAJOTUYHO — €M1 pa3 CABMHEM JHAaroHaib (TO €CTh, PACHOJIOKHUM JKEJIe3HbIE KYOUKH
na mecrax (1,3),(2,4),(3,5),..,(n —2,n)), a ocraBummecs aBa KyOMKa IIOMECTHM Ha MecCTa
(n—1,1) u (n,2). Ipogomwkum >T0T mporecc. IlocneaHnii HUKHUN KBaxpaT OyIeT 3amoJHEH
’KeJe3HbIMA KyOukamu Tak: aumaroHans (2,1),(3,2),(4,3),..,(n,n —1) u oauH KyOMK Ha MecTe
(1,n). B pesynbrare, B KaXKI0M KBaJapaTe MEPEKPHIT KAl CTOJIOMK M Kaxkaas cTpouka. Kpome
TOTO, /Uil KaX101 mapsl (i, j) HaligeTcs KBaapar, B KOTOPOM Ha TOM MECTE CTOMT KEJIE3HbIH KyOUK.
DTO 03HAYAeT, YTO MBI IEPEKPHUIA BCE BEPTUKAIBHBIE PSJIbI, TO €CTh BBITOJHUIN YCJIOBUE 3aa4H,
UCIob30BaB 20222 xene3HbIX KyOUKOB.

Ortser: 20222,

3axaua 4

W36a sakonebanachb, Kak ofka Ha BonHax. [1Bop 3a OKHOM COBWHYIICS B CTOPOHY,
a 13-NMoJ OKHa BbINesna 1 BOH3WUNAach KOrTMU B 3eMJTH0 UCMONMUHCKAas KypuHas Hora,
npoBena B Tpage rnybokune 6opo3sabl U CHOBa CKpbInach.



Mon KPYTO HakpeHUricq, A nodyescTBoBarsl, 4To nagako,
CXBaTuUIca pykamMmu 3a 4Y1o-TO MArkoe,
CTYKHYICA ©OKOM 1 rofoBOW M cBanNurcs ¢ AnBaHa.

Apkaguin n bopuc Ctpyraukme «lNoHegenbHVK Ha4YMHaeTcs B Cy6060Ty»

Teno wmaccoi m =1 Kr IOKOWTCS Ha IIEPOXOBATOM IOBEPXHOCTH,
COCTABIIAIONICH C TOPH30HTAIBHOW IUIOCKOCTBIO yroa a = 30°. C kakoit
MHUHUMAJIBHOW CUJION Fjp;,, HAIPaBICHHOW TOPU3OHTAIBHO BJOJb JIMHUHU
MepeceyeHusl MIOCKOCTeH, HY)KHO MOCHCTBOBATh Ha TEJ0, YTOOBI CTPOHYTh

ero ¢ mecta? Koaddunment tpenus tena o mwiockoctb y = 0,7. YckopeHue Z
CcBOOOHOTO NaIeHUs PUHATH g = 10 m/c?.

B!

Pemenue. [lycts cuia £, mpuiiokeHHas K Telly, HEOCTaTOYHA, YTOObI CABUHYTH €ro ¢ Mecra. B

Va IJIOCKOCTH, Ha KOTOPOW MTOKOUTCS TEJIO, HA HETO JEUCTBYIOT CHUJIBI,

F, Fpr
n300paXCHHBIE HAa PUCYHKE, TOe 4epe3 ™ u 0003HaYCHBI

Fy, MpOoeKIUU cuiibl TpeHus mokost Ha ocu OX u OY, COOTBETCTBEHHO.
4 ) F._=F
)3 I N3 ycnoBuit paBHOBecHs TelNa HAXOAHUM, YTO P ,
X
< > F_ =mgsina
Y . CoryacHo 3akOHy CyXOro TPEHHUs, MOAYJb CHIIbI
\ Ay 2 2
mgsino, F_=.\F. +F. < = umg cos o
& TPEHUS  TTOKOS P e T Fapy SHN =pmg . Orcrona
9] >
X

_ 2 2 -2
HAaXOJUM, YTO Finin = mg \/M cos a=sin-o

— 2 2 a2 N
OTtBeT: Fnin —mg\/u cos“a—sin“ o ~3,4 0

3amaua 5

CHavana PoMaH Hu ¢ TOro HU1 C Cero 3asiBuil,

4TO Tenepb OH 3HAET TalHy TYHIyCCKOro MeTeopuTa.

OH noxenan coobLWWTbL ee HaM HeMeaNEHHO,

U Mbl C PafoOCTbIO COrMNAacUIMCh, Kak HY NapafoKcarnbHO 3TO 3BYYUT.

Apkaaunin n bopuc Ctpyraukume «lNoHeaensHWK Ha4YMHaeTcsl B cy660Ty»

[IpoTnBOMETEOpUTHASI paKEeTaBBLICTENAC TOBEPXHOCTU 3eMJH 1moja yriaoM a = 30° kK TOpu3oHTY ¢
Ha4yaJIbHOM CKOPOCThIO Vg = 100Mm/c. [IpomMaxHYBIINCh MUMO METEOPHUTA, PaKeTa B BEPXHEHU TOUKE
TPaeKTOPUHU B30pBajach, B pPe3ysbTaTe 4ero oOpazoBajlKCh JBa OJWHAKOBBIX OCKOJKAa, CKOPOCTH
KOTOPBIX cpa3y IHocje B3pbhIBa HAIPaBlIeHbl TOpU30HTaIbHO. Ha kakom pacctositHuu /[ Opyr OT apyra
ynaayT OCKOJIKH, €CJIM KHHEeTUYECKasi YJHepTrus, cooOmieHHas uM npu B3peiBe, E = 1800k, a macca
paketsl m = 10kr (B mosere Macca He MeHsieTcs)? CONpOTUBIEHHEM BO3AyXa MOXHO NpeHeOpeyb,
YCKOPEHHE CBOGOIHOTO Ma(CHHS IPUMHUTE PaBHBIM ¢ = 10Mm/c’.

PeweHue. lMepengem B cucTemMy oOTcyeTa, PaBHOMEPHO ABMXKYLLYIOCA CO CKOPOCTbIO, KOTOPYHO
Mmena paKeTa HeMocpeACTBEHHO Mepes paspbiBOM. B 3Tol cucTteme cymmapHbI MMMyAbC
OCKOJIKOB paBeH HY/t0, MO3TOMY MX CKOPOCTM MOC/e paspbiBa MPOTMBOMO/IOXKHbI MO HanpaBAeHUIO
W, B CUy PaBEHCTBA MX MAcC, paBHbl MO BeNnYMHe. B pe3ynbTaTe B3pbiBa OCKONKM npuobpeTtatot
KMHETUYECKYIo 3Hepruto £, KoTopaa NOpoBHY AennTtca mexay Humn. ObosHaums yepes V moayb

m v m v mv? 2F
CKOPOCTU Ka)KAOoro M3 OCKOJIKOB, umeem: F=— - —+—-—= S OTKyaa VvV =./— . Bpems
m



V,sino
g
Ha pacctoaHue V¢ . PaccTtoaHue mMmexay TouKamu nageHua pasHo [=2vf,. Ob6beguHan

nageHua OCKOJIKOB: 7, = . 32 3TO BpemsA KaXKAblii U3 OCKO/IKOB CMeLLaeTca No ropu3oHTanu
4 0 4 L

V,sina [2E
077 == 2190 m. OTBeT He 3aBUCUT OT
g m

Bbl60pa CUCTembl OTCYETA, MOCKOJIbKY pPacCToAHME mexay AOBYyMA TOYKaMMU BO BCEX CUCTEMAX

3anNnCaHHblE BblpPpaXXeHUNA, nosyd4aem OTBET: [=2

oTcyeTa 0AMHAKOBO.
OtBet: 190 M.

3amaua 6

YBeYHbI acTpONeTYMK cTan B No3y U pa3pasurncsi peybio,

B KOTOPOW Npu3biBar BCe YeNI0BE4YECTBO MOroJyIoBHO JIETETb

Ha nnaHeTy XoLu-Hu-Xolw cuctembl 38e3abl Joannsl B Manom MarennaHosom Ob6nake
ocBoboxaaTb 6paTbeB Mo pasymy, CTeHaLWMX (OH TaK 1 cKasan: CTeHatLMX)

noJ BrNacTbio CBMPENOro KMGEPHETMYECKOro ANKTaTopa.

Apkagun n bopuc Ctpyraukme «loHeaenbHUK Ha4YMHaeTcs B cy660Ty»

B 3aTMeHHO#1 NBOIHON cucTeMe, cocTosimed u3 AByx 3Be3n ¢ Maccamu 0.3 m 0.2 maccel ConHia,
ecTh 3K3o11anera ¢ maccoil 10 macc FOnmrepa, obparmaromniasicss BOKpYr LEHTPAIbHOM JBOHHOM ¢
nepuonom 100 cyrok. OpOuTa MiaHeThl JEKUT MPAKTHUYECKH B IUIOCKOCTH Jiyya 3pEHHUS U HE
MPOCIUPYETCS HU Ha KAKOM y4acTKe Ha JUCK XOTs OBl OJTHON U3 KOMIIOHEHT IIEHTPAIbHOM JTBOWHOMA.
MoOXHO 1M y3HAaThb O HAJIMYUHM STOW IUIAHETHI NMPH TMOMOUIM (POTOMETPUYECKUX HAOIIOACHUN
(OlLIEHHTE KOJIMYECTBEHHO)?

Pemenue. Mcnonszyem Tpertuii 3akon Keruepa, KOTOpbIi MOKHO 3amucaTh B (hopme
3/2
a

Porb = 0,08 W

rae P,,, - opOuTaIbHBIN IEPHOJT B CyTKaX, a - OOJbIIAs MOIyoCh cucTeMbl B paaunycax Comaia, M -
cyMMmapHasi Macca cuctemMbl B Maccax Connua. [lomydaem, uto Oonbllas MOJIYyOCh CUCTEMBI
<ZBOWHas 3Be3/a + MiaHeTa> (LIEHTP Macc JBOMHOHW W IIaHETa OOpaIaroTCs BOKPYT IIEHTpAa Macc
TPOMHOM) cocTaBuser ~ 92.7R. OTHOWEHNE MAaCC UEHTPAIbHOM JIBOWHOM U IUIAHETHI COCTABIISAET
50, 3TO 3HAYMT, 4yTO OONBIIAs MOJYOCh LIEHTPAa MAcC JBOMHON CHUCTEMBI (; BOKPYT IIEHTpa Macc
TpoiHOH cocTaBnsgeT 1/51 oT 3naveHus a, To ecth, a; = 1,8R. Ecim paccMoTpeTs cirydai, korja
MPOUCXOTUT BUAUMOE 3eMHOMY HAOIIOaTeI0 3aTMEHHE, TO 00€ 3BE3/IbI HAXOISATCS Ha OJJHOM U TOM
&Ke JIyde 3peHusi (BO3MOKeH HeOOJIbIION HAKJIOH OPOUTHI, TaK KaK MO YCIOBUIO TPAH3UTOB TUIAHETHI
Mo JMCKaM 3Be3[l ¢ 3eMJIM He BHUAHO). MakCUMalbHO BO3MOXHAas pa3HUIA B PACCTOSIHUHM 0
CUCTEMBI, CIIEIOBATENIbHO, COCTABIsAET 2a, (MaKCUMalbHasl BEIMYMHA, HA KOTOPYIO CMEIAET TPEThE
TEJO0 LUEHTPAJIbHYIO IBONHYI0). DTO BhIpa)kaeTcs B TOM, YTO 3aTMEHUS] CUCTEMBbI JJisi HAOII0aTes
HACTYISAT JIMO0 paHbIIe, MO0 MO3XKe, YeM €CIIi OBl TPEThETo Teja He OBLIO (TO €CTh, B CHCTEME €CTh
CBETOBOE ypaBHEHHE), TMOJIHAS aMIUTUTYAA 3aJ€PKKH COCTABUT BpeMs, HEOOXOAMMOE HJsi TOrO,
4TOOBI CBET Mpeojoaen 2a; = 3,6Rq.

OTBeT: MOXXHO Y3HAaTh M0 HAJMYUIO BapUAIIUN OPOUTATHHOTO MIEPHOA C IEPUOIOM OOpalieHus
TpeThero Tena (MIaHeThl) C MOJTHOW aMIUTUTYAON OKOJIO 8,5 CeKyHI.

3agaua 7
— Y Hac 6ygeT ceroHs 3arofioBoK MU HeT?
— bygeT. A yxe 6ykBy «K» Hapucosan.
— Kakyto «K»? Mpu yem 3gecb «K»?
— A 4TO, He Hago 6bIno?



— 4 cenyac ympy. NaseTa Ha3biBaeTcs «3a NnepeoByt0 Marmo».
Mokaxxu MHe TaM XOTb 0fHYy BykBy «K»!

Apkagui n bopuc Ctpyraukme «MoHeaenbHUK Ha4YMHaeTcs B cy660Ty»

3anuieM 1Mo Kpyry 3arjaBHbIC pycCKue OYKBBI moapsiy mo aidasuty oT A go . Teneps moctpoum
MOCJIeIOBATEIPHOCTD U3 ATHX OYKB I10 CIEAYIOIIEMY MPHHIIUATY:

- BO3bMEM IEPBYIO ITACHYIO OYKBY (MBI IBUTAEMCS IO KPYT'y, HaunHas ¢ OyKBHI A),

- IPOAOIDKAs IBUKCHUE, BOSBMEM CIIE/TYIOIINE JIBE COTJIACHBIE,

- IPOAOIDKAs IBUKCHUE, BO3BMEM CIICAYIOIINE TPH TIaCHBIC,

- 3aTeM CJIeIYIOIIe YEThIPE COTJIaCHBIC, U TaK Jajee.

[TomygaeM mocnea0BaTeIbHOCTD:

ABBEEMHUKIMOVYBIDIOBBT IX3MUOVYBIDIOAEBI JXK3UK ...

Hanummre nmporpaMMy Ha BaiieM JIFOOUMOM SI3bIKE TIPOTPAMMHUPOBAHUS, BRIBOISIIYIO 10 3aJAHHOMY
k 4iien mocnenoBaTENBHOCTH C HOMEPOM k.

[Iporpamma momkHa BBOJIUTH C KiIaBUaTyphl Yucio koT 1 10 1000 1 BRIBOAUTH COOTBETCTBYIONIYIO
OyKBY.

Ilpumep:
Beoo: 17
Buieoo: B

3axaua 8

OpfHako 3aBTpa C CaMoro yTpa MHE MPULLIOCh 3aHSATLCS CBOUMU MPSIMbIMU 0GS13aHHOCTSIMM.
«AngaH» Bbln NOYMHEH 1 roToB k 6oto, U, Koraa s MpuLLen nocne 3aBTpaka B 3NIEKTPOHHbBIN 3arl,
y AABepel yxe cobpanack HeGonbluas odepeb Ay6nel ¢ nMcTkaMu npegnaraeMbix 3agau.

Apkagun n bopuc Ctpyraukme «oHeaenbHUK Ha4YMHaeTcs B cy660Ty»

3amansl menblie yucia A, B, npuuem A He o0s3aTenbHO MeHbIe B, W HaTypaimbHOe 4ucio N.
Hanummre nporpaMMy Ha BaiieM JIIOOMMOM SI3bIKE€ MPOTPaMMHUPOBAHUS, BBOASIIYIO C KIIaBUATYPHI
yucna A, B, N 1 BEIBOJAILYIO BCE Uncia B quanazoHe Mmexxay A u B, kpatnuele N. Pemute 31y 3aaauy,
HE UCIOJb3Ysl YCIOBHBIX OIIEPATOPOB B BallIel IPOrpaMMe.

Ipumep

Bxoonwvie oannvie:
1435

Buvixoounwsie oannvie:
510



