KOCMOHABTHUKA
2023
KJIACCBI 5-7

1. 3apaiiTe 5 HanpaBieHU (BBIXOJAIIME U3 OJHOM TOUKH) Jyda pajapa Ha MIOCKOCTH
TaK, 4TOOBI CpPei BCEX BO3MOXKHBIX YTJIOB MEXAY HAaNpaBleHUSIMHU ObUIO POBHO 4
octpbix. [IpuBenure xoTs Obl OJUH MpuMep (M300pa3uTe Ha
IJIOCKOCTH TOYKY, 5 UCXOISAIINX U3 HEE JIyYed U NOANUIINTE
IpalyCHbIE MEPHI YTIIOB).

Pemenne. Cmotpu pucyHok. Ha HeM ocTpble yIiibl TOKa3aHbI

CHUHUM I[BETOM, a TyIbI€ — KPAaCHBIM.

Kpurepuu npoBepku:

15 6annoB — BepHOE pelieHre (B TOM YKCie, TOJIbKO BEPHBIM PUCYHOK).
5 6anoB — pa3yMHas MOMBITKA PEIICHHUS.

0 GaoB — BCE OCTAJILHOE.

2. Tabmuma 10 X 10 Opl1a 3am0JIHEHA YUCIaMH CIICTYIOITIM 00pa3oM:
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3areM B TAa0JIMLE CTEPIIM YACTh YHUCEN TaK, YTO B KAKJOW CTPOKE U KAKIOM CTOJIOLE

OCTaJIOCh POBHO 1O 5 yuces. Haliaure Bce 3HaUEHUsA, KOTOPHIE MOXKET IPUHUMATh
CyMMa OCTaBIIMUXCS YUCEIL.

Pemenue. [[ns ynoOGctBa paccyxneHuilt OyJeM BOCIPUHUMATH YHUCIA, KpPaTHBIC
JIECSITH, KaK YUCia, Y KOTOPBIX B pa3psje €IUHUIl CTOUT «IECAThY». TO ecTh Oyaem
CUUTATh, UTO y uncia 10 B pa3psijie 1eCITKOB «HOJIb», & B Pa3psae CAUHUILL «JIECATHY.
AmnanorndHo y yuciaa 20 B pa3psige IECITKOB CTOUT «OJMH», B pa3psAlie €AUHUIL] —
«aecaThy; y uncia 30 B paspslie JECATKOB CTOUT <«JiBa», B pa3psie €IUHUIl —
«JECATH) M Tak jajee. Torga dncia B NEPBOM CTPOKE UMEKOT B pa3psAle NECATKOB
udpy «HOIBY». Unciaa Bo BTOpOH CTpoke — IUppy «oauH», U Tak jnajee. 3HAUUT,
KOTJIa OCTAHETCS MO IMATh YACEN B KAXKIOW CTPOKE, MBI ITOJIy4YUM B pa3psiae AECATKOB
cymmy mupp 0+ 1+ -+ 9, ymMHOKEHHYIO Ha 5. AHaJOrM4Has CUTyalus CO



CTOJIOIIaMU: YKCJia B TIEPBOM CTOJIOLE UMEIOT HUDpy «OAWH» B pa3psijie €IUHUII,
udpel BO BTOpoM cTosdIe — 1udpy «aBa», U Tak aainee, MU@psl B MOCIECTHEM
CTOJIOLIE UMEIOT «UU(PPY ACCATHY. 3HAYUT, MBI MIOJIYYUM B pa3jieiie eIUHUL] CYMMY
1+ 2+ .-+ 10, B3atyto 5 pa3. Uroro, momyuaem (0 + 1+ --4+9)-5-10+ (1 +
2+-+-4+10)-5 = 2525.

OrtBet: 2525.

Kpurtepuu npoBepku:

15 6annoB — BepHOE pellieHre, TOJTHOCTHI0O 00OCHOBAHO.

12 6anaoB — BepHBIN OTBET, HO HE 00CYX/IaeTCsl 0COOEHHOCTh MOCIEAHETO CTONONA.
10 GannoB — mpaBuiibHAsA UAEs,, HO HEBEPHBII OTBET (HAIpPUMEp, M3-3a OLUMOKHA B
Jrarna3oHax CyMMUPOBAHHS) WIH HE TOBEICHO J0 OTBETA.

5 6amioB — KOHKPETHBIM MpuMep TaOJMIbI C MPAaBWJIbHBIM OTBETOM HIIM BEpHBIC
paccyxaeHus 00 dJIeMeHTaX TaOJIUIIbI.

2 Gaia — TOJIbKO HEKOTOPBIE Pa3yMHbIE pAaCCy KICHMUS.

0 6anoB — Bce OcTalbHOE.

PoGoT Asimo (Ha3BaH B yecTb Aiizeka A3MMOBa) HMEET
aKKyMYJISITOpHbIE OaTaped Maccol OKr U yIelabHOU
sHeproemMkoctbio 120 Bru/kr (1 Btu = 3600 [Ixx). Ux
3apsjia XBaTaeT Ha OJIMH Yac IEMOHCTPAIIMOHHBIX MPOXO/I0K.
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1moo0e/1aB MOKapCKOW KOTJIETOM, JTFOOMII
OTHPABUTHCSI HA TMPOTYJIKY OBICTPHIM
maroMm. [lporynka Moryia mnpomIUThCS
Tpu 4aca. Bo CKOJBKO pa3 yBEJIUUMUTCS
BpeMsi paboThl pobota (mpocTUTe 3a

KanamoOyp), eciu OH CMOXET
UCIIOJIb30BaTh ~ DHEPIHI0  TaK  XkKe

'
—
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s dexTuBHO, Kak uenoBek? [Ipumute B pacuer, uro komiera Becmia 200 rpaMMoB, a
ee KaJIopuitHOCTh cocTapiisiia 260 kunokanopuit Ha 100 rpammoB (1 kkam = 4200
JIx). OTBET OKPYTIIUTE 10 COTHIX.

Pemenne. O0mias sHeprus, 3anaceHHas B 6arapesix pooora, papia 120 - 3600 - 6 =
2592000 JIxx — ee xBaraeT Ha oxuH dYac. OOmas dHEPrus, IOTJIOIICHHAS
Anekcanapom Cepreesuuem, paBHa 260 - 2 - 4200 = 2184000 /I>x — ee xBaTaeT Ha
TpH Yaca, TO ecTb Ha yac notpedyercs 2184000 : 3 = 728000 [Ix. 3nauut, podboT
ucnonb3yeT B 2592000 : 728000 ~ 3,56 pa3 Oosbilie SJHEPTUHA HA OAUH M TOT XKe
IIPOMEKYTOK BPEMEHHU.

Otget: B 3,56 pa3a.

Kpurepuu nposepku:



15 GanoB — BEpHOE pelICHUE.

10 6annoB — BepHas UAesl, HO pacueThl coAepxKaT ApU(PMETHUECKYIO OIIHOKY.

S — €CTh pa3yMHBbIE€ UIEH U HEKOTOPBI HEBEPHBIN MOJCYET, TOBEAECHHBIN 10 OTBETA
0asuIoB.

2 Oaiia — eCTh HEKOTOPbIE MPOABHKEHUS.

0 6anoB — Bce OcTalbHOE.

3eMiIilHE  peUIlId  CAENaTh
oOmyr0 Juisi  BCceX JIIoJel
sMOsIeMy KOCMOHaBTOB. [IpoekT
AMOJIEMBI TIEpe]T BaMH, OCTAETCs

ero packpacutb. Kaxnymo wus
NeBATH OOJlacTell Ha PUCYHKE HAJ0 PACKPACUTh B HEKOTOPHIA IBET (IIBETOB HE
00s3aTEIBHO JEBSATH, MOXKET ObITh U MEHBIIIE), HO TaK, YTOOBI KaX/asl rapa IBETOB
uMena Xora Obl ofHy oOuryro rpanuiy. [Ipumep packpacku B Tpu IIBeTa,
YIOBJIETBOPSIONICH TpeOOBaHUSAM, MPUBEACH HUXKE. B Kakoe MakcUMaIbHOE YUCIIO
pPa3IUYHBIX I[BETOB MOXXHO packpacuTh 3MmbOimemy? Ilpemmokure cBOW BapuaHT
(mpuBeHMTE TIPUMEP PaCKPaCKH, YAOBICTBOPSIONICH YCIOBHIM) M JOKAKHTE, U4TO B
OOJIBIIIOE YUCIIO IBETOB ASMOJIEMY PAaCKpPACUTh HEJIb3S.

Pemenne. Ilogxonsmias packpacka B IAThb I[BETOB

IpPUBEJICHA Ha PHUCYHKE. [[oKakem, 4TO B IIECTh I[BETOB %
packpacuTh He noiyuutca. OauH 1BET moTpedyercs aiis

pacKkpacku HeHTpa — 0003HauuM 3TOT UBeT udpoii 1. I[TycTs

OCTaBIlIMeCcs] 00JIaCTH pacKpallleHbl B JPYTryue MSATh I[BETOB. v
OHu Bce 00s13aHbI IOMAPHO COCEJCTBOBATh APYT C JAPYTOM. n
Uucno map paBHO JECATH, 3HAYUT, YUCIO TPAHUIl JOJIKHO

OBITH 1ecsaTh Wiau OoJbie. Ho ux Bcero Bocems. IIpoTtuBopeune.

OTtBeT: B 5 1BETOB.

Kpurepuu nposepku:

15 GanjoB — BepHOE pelIeHUE ¢ JOKa3aTeIbCTBOM HEBO3MOXKHOCTH PACKPAcCKH B 6
IIBETOB.

12 OGamnmoB — mpuMep pacKpacku B S5 IIBETOB C HEMOJHBIM JI0Ka3aTeIbCTBOM
HEBO3MOKHOCTH PACKpPaCKH B 6 IIBETOB.

10 6a/10B — TOIBKO MPUMEP PACKPaACKU B S5 IIBETOB O€3 J0KA3aTeILCTBA.

5 GanioB — HEBEPHBIN BapUAHT PACKPACKH.

2 Gania — eCTh IPOJBUIKEHUSI.
0 GanoB — Bce OCTaIBHOE.



5. Ha3BaHusi Kakux MHCTPYMEHTOB, MPUOOPOB U MEXaHU3MOB MOYHO BCTPETUTh Ha
KapTe 3BE3MHOTO He0a B Ha3BaHMIX co3Be3aui? ['ne MOXHO HaOMIOAATh ITH
co3Be3ausd? Kakue 3Be311bI B O TUX CO3BE3AUIX BBI 3HaAeTe?

Pemenne. Teneckon, CeKCTaHT — acTpOHOMHUYECKHME HHCTpyMeHThl. Hacoc,
Hupkynb, Beckl, Mukpockomn, Komnac, Yacel — npubopsl 1 MexaHu3mbl. Jlupa —
MY3bIKaJIbHBI MHCTpYMEHT. HayroabHUK — MHCTpYMEHT apxurekropa. OKTaHT —
yTIIOMEPHBIA MHCTpYMEHT. Pe3eny — uHCTpyMeHT rpaBépa, Ileusr (nmeercss B BUIY
XUMUYECKasl 11eYb) — MHCTPYMEHT XUMUKA.

Teneckon — co3se3aue FOxHOTO Momymapus. Ero, ogHako, MOXXHO HaOIIOAATh U B
yacTu CeBEpHOro MOJIyIIApHUs: MOJHOCThIO — IOXHEE 33 MIMPOThI, 3 YACTUYHO —
HaunHas ¢ 45 mmpoTsl. U3BECTHBIX WM SIPKUX 3B€3] B Teneckore HeT.

CexcraHT — HEOOJBIIIOE DKBATOpUANIBHOE co3Be3aue. Eme B Havase 20 Beka Alnbda
CekcTaHTa HaxXOJWJIaCh K CEBEpPYy OT HEOECHOTO HKBATOPA, OJHAKO celyac 3a CyeT
CMELICHUS OCH BpalleHUs 3eMJIM OKa3ajack B I0kHOM wyactu. Co3Besgue
HaO0JII0IaeMO Be3Jle 3a HCKIIOYEHUEM MOJSPHBIX IUPOT. M3BECTHBIX WU SIPKUX
3BE€3]1 HET.

Hacoc — noBoabsHO 6osboe co3pe3aue FOxHoro nonymapus. B Poccun nonHocThio
HaOMroAaeTcsl TOJBKO Ha tore. M3BeCTHBIX 3B€37 HET, OJHAKO B CO3BE3AUHU
HAOJIIOIAIOTCS ABE TAJITAKTUKU — CTIMpajibHas U chepruiecKasi.

Pe3en — masieHbKO€ Tyckitoe co3Besaue FOxuoro nonymapus. B Poccun mosimHOCTEIO
He HaOIroAaeMo. SIpKuX UiIu U3BECTHBIX 3BE3]l HET.

Hupkynab — eme OJHO MalleHbKOE Tyckiioe co3Be3gue HOkHoro momymapus.
HabGnrogaeMo TOIBKO B HEM, a TaKKE€ B SKBaTOPHAJIbHBIX paiioHax. Anbda [{upkyns
— IOCTATOYHO sApKas 3B€3/1a TPEThEN 3BE3IHOM BenmuuHbl. B cucreme betel Lnpkyis
HaliJIcHa JK30IUIaHETa — CBEPXMACCHBHBIM KOPUYHEBBIM Kapiimk. Kpome Toro, B
CO3BE3MM PACIMONOXKEHbI rajmaktuka L{upkynb u cuctema ABYX 3Be3[, OJIHA W3
KOTOPBIX HEUTPOHHAS.

Becwhl — u3BecTHOE 30AMaKanbHOE co3Be3aue. ComHIe MpoXoauT ero ¢ 31 okTsa0ps mo
22 HOs10ps, COOTBETCTBEHHO, HanboJIee yJauHOe BpeMs I HAOMIOACHUN — anpeib
unu Maid. Becwl cBsi3piBanuch ¢ Oorunsmu ®demunon, Jlemerpoit u Hemesumoi.
Anbpa u bera Becos Ha3biBatoT CeBepHoii u FOxxHOU KiemHaMu CKOpIHOHA.
Muxkpockon — HeOoubIIOE H0XKHOE co3Be3aue. B Poccun nmonHocThio HaOII012€MO
TOJIBKO IO)KHee 44 rpajiyca, 4aCTUYHO HaOMI0AaeMO B CPEAHUX IUpOTax. ApKux umm
W3BECTHBIX 3BE3]] HET.

Kommnac — HeOonbIioe 10KHOE co3Be3aue. Bmecre ¢ co3e3ausamu Kunb, Koma u
[Tapyca Bxommino B crtapoe co3pesaue «Kopabmbp Apro». Anspa Kommaca —
JIOCTAaTOYHO sIpKas 3B€3/1a, B WecTh pa3 O6omapiie ConHua (1o paanycy), CBETUMOCTh
MPEBBIIIAET COJHEYHYIO B JIeCATh Thicad pa3. B 2011 romy B co3Be3nuu HaiigeHa
CBEpXMAacCUBHas YepHasi AbIpa.



Yacel — Tyckioe co3Be3nue IOxHoro mnoisymiapus, B Poccuum MONHOCTBIO HE
Habmogaercs. Ongnako Anbdha YacoB (OpaHKeBBI TUTAHT) MOXKHO YBHUJIETh Ha
CaMOM IOre Hallleld CTpaHbl JIETOM HHU3KO HaJ TOPU30HTOM (€CTECTBEHHO, Ha IOTe).
Onna u3 3Be37 YacoB (KpacHBIN KapiMK) HAXOAUTCS BCEro B 12 CBETOBBIX rojax oT
CoumHia.

Jlupa — uszBectHOe co3Be3aue CeBepHoro noiymapus. Ha tepputopun Poccum
BUJIHO KPYTJIbIi roj. Anbga JIupsl — camas sipkasi 38e3/1a Halllero noyiiapus — Bera.
NmMeHHO 5Ta 3Be3na B3ATa 3a HOJIb BUJMMOM 3BE3HOM BEJIMYMHBI (ceiyac, mocie
YTOYHEHUS TaHHBIX HAOJIOICHUS BUAMMAs 3Be3/IHast BenunHa Beru onpezenena kak
+0,03). 13 Bcex HaOmogaeMbIX ¢ 3eMild 3BE3[ TOJBKO ApKTyp spye Beru — ero
3Be3Has BenuuuHa paBHa -0,05. berta Jlupel — 3T0 HE OJHA 3BE3/1a, @ HECKOJIBKO,
OKa3aBIIMXCA Ha OJIHOM JIy4e C TOYKHU 3pEHHUSI 3€MHOro HaOmoaarens (Ha camoMm
Jiesie, 9TU 3Be3/bl ajieku JIpyr oT apyra). Camas sipkas u3 Hux — bera Jlupet A —
OKasaJsiach JBOWHOM 3Be370i (cuctemoit AByX CounHir). Cucrema BpamaeTcsi BOKpyT
00111ero IeHTpa, MPUYEM 3BE3/IHOE BEIIECTBO MOCTOSHHO MEPETEKAET C OJTHOM 3BE3/IbI
Ha JIPYTyIO.

Hayroabnuuk — HeOoJIbII0E 105)KHOE co3Be3iue. B Poccun yactuuHo HaOM01aeM0 Ha
ore. B co3Be3nu HaxoAUTCA TpOWHasA 3Be€3/1a ANION W IPaBUTALMOHHAS AaHOMAJUA
Benukuit ATTpakTop (CKOIUIEHHME TallaKTHK, Macca KOTOPOTO B CTO ThICAY pa3
MPEBBIIIAECT MACCY HAIlIeH FaJTaKTUKH).

OKTaHT — MaJ€HbKOE U OYEHb TYCKIIOE F0)KHOE CO3BE3AUE. 3HAMEHUTO TEM, YTO B
3TOM CO3BE3IMM HAXOAWUTCS FOKHBIM momtoc mupa. «llossspHON 3BE310i» 31€Ch
spisieTcs Curma OKTaHTa — TycKJasi 3B€3/1a, €/1Ba BUIUMasi HEBOOPYKEHHBIM IJIa30M.
Ileus — enie 0AHO TYCKIIO€ I0’KHOE CO3BE3/1E, HO YACTUYHO HalIr01aemMo U B Poccun.
Anbda [Teun — nBoMHAs 3Be37a, MpUYEM ITOT (HaKT ObLT 0OHAPYKEH JOBOJIBHO JABHO
(1835 rox, a mepBble HAOIIOICHMUS, IOITBEPIUBIIINE CYIIECTBOBAHUE TBOMHBIX 3BE3]T
— 1802 ronm), MOCKOJBKY CHCTEMa HAXOJUTCS CPAaBHUTEIBHO HENaleKo OT Hac (45
CBETOBBIX JIET).

Kpurtepuu npoBepku (0THOCHTEIbHBIE):

6 1 0oJsiee BepHBIX co3Be3auil = 18 OanioB

5 BepHBIX co3Be3auil = 15 Gamios

4 BepHBIX co3Be3aus = 12 6ayioB

3 BepHbIX co3Be3nus = 10 Gamios

2 BEpHBIX cO3Be3us = 8 O6aIOB

1 BepHOe co3Be3nue = 4 Oaina

Nudopmarnus o kaxaom co3pe3auu = +1 Oai.

MakcumanbHoe yucio 6amioB = 20.



Kocmuueckuit  anmapatr mpeacTaBisieT  coOoit
cheprueckyro METaJUIMYECKY IO 000JI04Ky
3alOJHEHHYI0 BOJOM. BHyTpH KOCMHYECKOIO
anmapata B CBOOOJHOM COCTOSSHUM HaXOJIUTCS
CTalbHas Taiika | My3bIpEK BO3IyXa (CMOTpHU
pucyHok). KadecTBeHHO ONUIINTE JIBHXKEHHE
YacTUI[bl W TMYy3bIpbKa BHYTPHU KOCMHYECKOTO
anmapara Ioj| IeWCTBHEM TIpaBUTALMOHHON CHIIBI.

Kocmuueckuit anmapat HaXOQUTCS BAAIM OT IPYTUX
KOCMHUYECKHX TEJ, U HAa HErO HE JEHCTBYIOT BHELIIHUE CHUIIBI.

Pemenne. IIpumem (moka 6e3 Aoka3aTenbCcTBa) TOT (PAKT, UTO TPaBUTAIIMOHHBIH
HNoTeHIMan chepsl ¥ OJHOPOIHOTO LIAPOBOTO CJIOSI PABEH HYJIIO BHYTPH 3TOH cepsl
(cooTBeTCTBEHHO, cinosi). Torma raiky MHpPUTIATMBAET TOJIBKO IAP SKUJIKOCTH,
BBIJIEJICHHBIN Ha PUCYHKE KPACHBIM LIBETOM. DTOT K€ LIap CO3/1aeT Ha IIIyOuHE CUITy
Apxumena. Takum oOpa3om, Ha raliky I€HCTBYIOT JIBE€ CHIIBI — TSDKECTH (K LICHTPY) U
Apxumena (ot neHtpa). [ITOTHOCTH TrailKuM BBINIE TJIOTHOCTH BOJBI, 3HAYUT
MEPETSHET CUjla TAKECTH — railka CIIBUHETCS B LIGHTP alrapaTta U TaMm ocTtaHercs. B
ATOM pacCy>XKJICHUH MbI CUUTAJIU, YTO HavaJbHasi CKOPOCTh Faliku paBHa HyI0. Eciun
K€ OHA HEHYJIEBas, a TOYHEE, MMEET HEHYJEBYI0 IPOCKIMI0 Ha KacaTEIbHYIO
IUIOCKOCTh K KPacHOMY IIapy, TO JBMKEHUE OyAeT Oosiee ciokHbIM. OJJHAKO UTOT
BCE-paBHO Oy/IET TEM XK€ — 3a CUET CUJIbI TPEHUS O BOJY KacaTellbHask COCTaBJISIOLIast
CKOPOCTH ITOCTENIEHHO OOHYJIUTCS.

AHanOrnyHO MOKEM PaCCyKJIaTh C My3bIPHKOM BO3/1yXa (CHJION NPUTSHKEHUS TaliKu
U My3bIpbKa MpeHedperaeM), HO 3[1eCh NMEpeTsHeT cuia Apxumena (BO3AyX Jierde
BOJIbl), TO €CTh, My3bIPEK BCIUIBIBET MO HAMPABJICHHUIO OT LIEHTPA U OCTAHETCS MOJ
MOBEPXHOCTHIO 000710ukK. KacaTenbHas coOCTaBIsAOMIAs Ha4YalbHOW CKOPOCTH (TIpH
HaJIMYUHM) TOXKE 37€Chb OYJIET CTPEMHUTbCS K HYJIO 3a CUET CHJIbI TPEeHUs (CHIIBI
Crokca). 3aMeTHM el1le, YTO TIOCKOJIbKY Iy3bIPEeK OyJeT CIBUraThcs B 00JIaCTh BCE
MEHBIIIETO JABJICHUS, TO pa3Mep My3bIpbKa OyaeT yBeauuuBarbesa. Takum oOpazom,
MpU JOCTUKEHUU OOOJIOUKH IIapa My3bIPEK PACIUILIBETCS B TOHKUH CJIOW BO3yXa
1o 000710YKOM. 3aMOJIHUAT JIK ATOT CJIOM BCIO MOBEPXHOCTH IIapa, KAK HAPUCOBAHO
Ha PUCYHKE B OTBETE, OJHO3HAYHO CKa3aTh HENb3sl — 3TO 3aBUCUT OT pa3Mepa
ny3bIpbKa, pa3Mepa 1mapa 1 xapakrepa B3auMOJeHCTBUS 000JI0UYKH C BOJOM.



Tenepp nokaxem, 4TO rPaBUTALMOHHBIN TOTEHIMAN OJJHOPOIHOU Cepbl BHYTPH HEE
paBeH HyI10. Bo3pMeM IPOU3BOJIBHYIO TOUKY U PACCMOTPUM JBYCTOPOHHHI KOHYC C
BEPUIMHOM B 3TON TOYKE M MaJIbIM YIJIOM Ipu BepunHe. OCHOBaHUAMH KOHYcCa
BO3bMEM TOUYKH €ro nepecedeHust co cepoil. [Ipu Manpix yriax MOXKHO CUUTATh 3TO
[IEPECEUYCHUE IUIOCKUM. Pannycbl OCHOBAHMM OTHOCATCS KaK BBICOTBI KOHYCOB, a
TOTJa IUIOIIAAM OCHOBAHMM OTHOCATCSA KakK KBaApaTbl ATHX BBICOT. B cuiy
OJIHOPOJIHOCTH c(pephl, Takke OyayT OTHOCUTHCSA U

CIIOH BO31yXa

Macchl OCHOBaHWN. CWIIBI TPUTSHKEHUS, KOTOPYIO
WHIYUUPYIOT OCHOBAaHMSI KOHYCA, OIPEIEISIOTCS
3akoHOM HbIOTOHA, I/ie B YMCIUTENE CTOUT Macca, a
B 3HaMeEHarTejle KBajapaT paccTosgHus  (3TO
PAcCTOSIHUE MOKHO CUMUTATh OJJUHAKOBBIM JIJISl BCEX
TOYEK OCHOBAHUS U PaBHBIM BbICOTE). HO MBI TOIBKO
YTO IMOKa3ajid, YTO OTHOLIEHHWE MacChl U KBajJpara

pacCTOSIHUSL OJHMHAKOBO JUIS KaXKJIOTO KOHYyca.
3HAUUT, CUJIbI MPUTSHKEHUS paBHBI MO BeanyuHe. O4eBUAHO, OHU HAIpPABICHBI B
pa3HbIE CTOPOHBI, a 3HAYUT KOMIIEHCUPYIOT APYyT Apyra. [IoCKonbKy 3TO BEpHO 11
m000i1 mapbl KOHYCOB W JIO0OW TOYKM BHYTpHU c(epbl, MOIy4dyaeM pe3ysibTaT —
IpaBUTALMOHHBIN NOTEHIMAJI OJTHOPOJAHOM Cepbl BHYTPH HEE PABEH HYIIIO.

Orteer: raiika cIIBUHETCS B LIEHTP, a IIy3bIPEK — OT LIEHTpA.

Kpurepun nposepku:

20 GamioB — peuIeHUe BEPHOE, MOJHOCThIO 000CHOBaHO. Ecnu 3TO He Tak, Oajuibl
HAYUCJISIIOTCA 0 CJIETYIOUUM MO3ULIUSAM:

latika npuma B neHTp = +4 Oaiia, my3bIpek yiien K kpasm = +4 6aia,

€CTh PACCYXKACHUS O LIEHTPAIbHOU cUlie TShKeCTH = +4 Oana,

€CTh PACCYXACHUS O cujie ApXrUMe/ia WiK O JaBJICHUH B )KUIKOCTH = +4 Oaruia,

€CTh IOHUMaHHUE O PaCUIMPEHUN My3bIpbKa = +2 Oaia,

€CTh pacCy>kKIeHHE O TPEHUH BOJbI = +2 Oasia.

HesepHrbie, HO pa3yMHBIE paccykieHus = 3 6ayia (He CyMMUPYIOTCS).

0 GamioB — BCe OCTANILHOE.

JToroBas oreHKa paBHa cyMMe 0a/IIOB 3a BCe 3ajaull.



KOCMOHABTHKA
2023
KJIACCHI 8-9

1. HaiiguTe Bce HaTypaJbHBIC YHCIIA, KOTOPHIE UMEIOT KAK MUHUMYM TPU PA3TUIHBIX
HaTypaJIbHBIX JIETUTENsA, U MPU 3TOM PaBHBIE CyMME CBOMX TpPE€X HAMMEHBIIHNX
HaTypaJIbHBIX JEIUTENCH.

Pemenne. O603HaYMM HCKOMOE YHCIIO Yepe3 1, €ro HAaMMEHBIITUM JICJIUTENIeM OYJIeT,
OYCBHJIHO €IMHMUIIA, a JIBA APYTUX HANMEHBIIHNX JCITUTEIS 0003HAYNM Yepe3 a U b,
cuntas, uto 1 < a < b. [lo ycnoBuro, n = 1 + a + b, a OCKOJIBKY N IeauTCs Ha b,
TO ToJy4aeM, uto cymma 1 + a aenmurcs Ha b. Torma b = 1 + a. Tornan = 2 + 2aq,
MIPUYEM 3Ta CyMMa JICTIUTCSI, TI0 YCJIOBUIO, HA a. 3HAYUT, 2 ACIUTCS HA A, a TOCKOJBKY
a # 1, o monyyaem a = 2. Torman = 6,a = 2,b = 3.

OTtBer: 6.

Kpurtepuu npoBepku: 15 6aioB — OTBET BEPHBIH, MOJHOCTHIO 0OOCHOBAH.

5 6aJJIOB — OTBET BEPHBIN, 000CHOBAHHE HEBEPHOE MIJIM OTCYTCTBYET.

2 Oania — TOMUMO BEPHOT'O OTBETA NPHUBEACHBI €€ HEKOTOPhIE (HEBEPHBIE).

0 6anmoB — Bce OCTaJILHOE.

2. T'mpst maccoil m = 1 Kr nojJBelIeHa Ha BEPEBKE U HAXOUTCS B COCTOSIHUM MOKOsI. 3a
CBOOOJHBII KOHEIl BEPEBKU TMPI0 HAYMHAIOT MOJHUMATh BEPTHUKAIBHO
BBepx. Kakyio paboty A HyXHO COBEpLINTH, YTOOBI MOAHITH THPIO HA G
BbICOTY h = 2™ 3a Bpems t = 3 c¢? CuyuraiiTe, 4TO cHjia HATSHKCHUS
BEPEBKM BO BpeMs NOAbEMA Ipy3a IOCTOSIHHA. BepeBky cuuraiite
HEBECOMOU U HEPACTSKUMOM. Y CKOpEHHE CBOOOHOTO NMAJEHUS IPUMHUTE

paBHBIM g = 10 M/c?. ‘
Pemenue. Vickomas pabota paBHa U3MEHEHUIO TOJIHONH MEXaHUYECKOMN

muv?
2

SHEPrUM THpH 3a Bpems mogbema: A = mgh +
at?
KHHCMATHUYCCKHC ypaBHeHI/ISI: V= at, h = T, HaxoaIum CKOpOCTB erI/I B KOHIIC

~ 20,9 /Ix.

Hcnonb3ys

2mh?
t2

2h
mogbeMa: v = —. OtBet: A = mgh +

Kputepun npoBepku: 15 6aioB — OTBET BEpHBIH, MOJTHOCTHIO 00OCHOBAH.

11 GamnmoB — HalimeHa (M 3amuMcaHa B KauyeCTBE OTBETA) TOJIBKO KHUHETHYECKas
SHEPTHUS.

7 6aioB — HaiiieHa (M 3aMMcaHa B KA4ECTBE OTBETA) TOJILKO KHHETHUECKAs SHEPTHSL.
3 Oamna — HaleHA TOJILKO TOTCHIMAJIbHAS DHEPTHs, TPUYEM PEIICHUE COJCPIKHT
rpyObie OIIMOKHU.

0 GaioB — BCe OCTANILHOE.



Ha3zoBeM MOMEHT BpeMEHM Ha yacax yAMBUTEIbHBIM, €CJIHM 3aluch B (popmare
YU:MM:CC obpasyeT nanuHapoM (MMPOYTEHUE CTPOKH CJIEBa HAIMPABO COBMAAACT C
npouyTeHueM crpasa HaieBo). Hampumep, 04:22:40 — ynuBHUTEIbHBIA MOMEHT
BPEMEHH.

Ha nanere llenessika cytku gsitess N yacoB, 0 < N < 100, B kaxkziom yace 60
MUHYT, B KakJ10i MUHYTE 60 CEKyH/]I, OTCUET YaCOB, MUHYT U CEKYHJ] HAUMHAETCSA C
‘00’. HamummTe mporpaMmy Ha BalleM JIIOOMMOM SI3bIKE MPOrPaMMHPOBAHUSA,
KOTOpasi HAXOAUT KOJIMYECTBO YIUBUTEIBLHBIX MOMEHTOB B CyTKax.

BxoaHble 1aHHBIE
BBoaurcs oqHO HaTypanbHOe ynucio N.
BoixoaHble JaHHBIE
OJIHO YKCIIO — KOJIMYECTBO YAUBUTEIBLHBIX MOMEHTOB B CYTKaX.
Hpumep
BBoxa:
1
BoiBona:
6
KommenrTapuii: ynuBurensHble MoMeHTHI 37ech (00:00:00, 00:11:00, 00:22:00,
00:33:00, 00:44:00 u 00:55:00.
Kpurtepuu npoBepku: 15 6amioB — aJlropuT™ peajii30BaH BEPHO.
14 GannoB — nmporpaMma CoJICpKUT ONEeYaTKH.
10 GayIoB — aJrOPUTM HIIH MIpOorpamMMa coAepkKaT MPUHITUITHATIBHBIC OIITHOKH.
5 0aJIJIOB — €CTh PEIICHUE TOJIBKO JIJIST YaCTHOTO CITydasi.

2

2x?
1ixz Y
2y?
Pemure cucremy s = 2,
1+y
272
= X.
1+2z2

Pemenue. Eciii 0/1Ha 13 MEpEMEHHBIX PaBHA HYJIO, TO OOHYJIATCA U JIBE OCTAJIbHbBIE
— nosryyaeM pemenue x =y = z = 0. [Iycts Tenepb Bce NMEpPEMEHHBIE HYJIIO HE
paBHbL. Torna MoxxeM nepeBepHyTh IPOOH — MOJYUYUM CUCTEMY

1 1 1
w227y
1 1 1
|27 277
1 1 1
22 27 %



CnoxuM Bce TPHU YPAaBHCHUA CUCTEMBI — ITOJIYYHUM PABCHCTBO

1 1+1+ 1 1+1+ 1 1+1_0
2x2 x 2 2y y 2 2z2 z 2

JIOMHOKHMM Ha 2 ¥ TIOJIyYUM CyMMY TPEX MOJHBIX KBAIPAaTOB

o) oG- o) o

OTtcrona BUIUM €IIle OJTHO peIlIeHue X = Yy = z = 1, a TakKe, 4TO APYTuX perieHuin
HET.

Omer: x=y=z=0ux=y=z=1.

Kputepun nposepku: 15 6amioB — pemieHue BEpHOE, MOJTHOCTHIO 00OCHOBAHO.

10 6ays10B — OTBET BEPHBII, 000CHOBAHUE COACPKUT CYIIECTBEHHbBIE TPOOEITBI

5 6aNI0B — MPUBEIEH OAMH MK 002 BEPHBIX OTBETA, 000CHOBAHUE OTCYTCTBYET WU
HEBEpPHOE (HaIpuMep, U3 CAMMETPUYHOCTH CUCTEMBI Cpa3y JENaeTcs BBIBOJ O TOM,
YTO BCE HEU3BECTHBIC PABHBI APYT APYTY).

0 6ayIoB — Bce OcTanbHOE.

[Tapaiutakc Bern pasen 0,12 cekynna, a 3Be3nHas BenumumHa — Om. Ha kakom
pacctossnun oT ComHna Ha npsmoud ConHiue — Bera T0mKEH HaxXOOUThCS
Ha00aTeNb, 4TOObl ATU JABE 3BE3/lbl ObUIM OJWHAKOBO spkuMu? Buaumas
3Be3aHas BenuunHa CorHila paBHa —26.8m.

1
Pemrenune: Paccrossuue no Beru pasao D = iz = 8,3 mapceka umu 1,7 - 10% a. e.

D10 paccrosuue B 1,7 - 10° a. e. pa3 Gonblue, 4eM PACCTOSHHE OT 3€MIIH JIO
Connma. ComnHile, HaXO/SCh Ha TAKOM PACCTOSIHUH, BBITJISIENO ObI ciadee, 4eM C
3eMJiu B

D\ 2
—| =2,9-10%2

(%)

pa3 ¥ uMeno OBl 3BE3IHYIO BeNMUUHy —26,74™ + 2,5 -1g(2,954 - 101%) = 4,436™.
Bera umeer Buaumyto 3Be3auyto BenmurHy 0™. T1obp3yeMcsi COOTHOIICHHEM MEXKITY
3BE3IHOU BEJIMYMHOU U CBETUMOCTBIO

L,
m; —m, = _2,5 ' lgL_
2

W ToNydaeM, 4To Bera cerut mpmbimsntensHo B 10%%36/25 595 pa3 spue
Connua. YuuTHIBas, 4TO SAPKOCTh 3BE3]bI MAJaeT OOPaTHO MPOMNOPLUOHAIBLHO
KBaJIpaTy PACCTOSIHUS, TIOJydYaeM, Ul ONpeseNeH s TOUKH HaOMIOIEHHs CHCTEMY



(MBI 0003HAYMIIM YEPE3 X PACCTOSIHUE OT TOUKMU HaOmoaeHus 1o CoiHua, a yepes
y — paccrosinue 10 Bern):

x+y=283,
() =5
y) 595"

TO €CTh TOYKa Ha6J'IIOI[eHI/IH HaxoaAuTCsa Ha

’

1++/59,5’
paccrossHuu 0,95 nk ot ConHua no Hampasinenuto K Bere wim 1,24 nx 1o

HarnpasyieHuIo oT Beru. B mocnegnem ciyuaem, mpaBaa, HabmoaeHuto 3a Beroi
oynet memarh CosHIE, 3aKPBIBAIOIIIEE €€ IUCK.

[lonydaem nBa BapuaHTa X =

OtBer: Ha paccrosauu 0,95 nk no Hanpasinenutro kK Bere mmm 1,24 nk no
HaIIpaBJICHUIO OT Berm.

Kputepun nposepku: 20 6a1jioB — OTBET BEpHBIH, MOJTHOCTHIO 0OOCHOBAH.

10 GamioB — JOTMKAa peIIEHUsI BEpHas, €CTh OIIMOKAa B MPUMEHEHUU (OpMYyI,
MIpUBE/IIIAsi K HEBEPHOMY OTBETY.

5 OamnoB — BepHO BbIMMCaHbl (opMyibl s pacctossHus oT ConHua g0 Bern,
COOTHOIIIEHHSI CBETUMOCTEW M 3BE3/HBIX BeJWYMH. OTBET HEBEPHBIN BCIEICTBHE
HEBEPHOU JIOTUKHU JAJIbHEUIIINX PACCYKIECHUN UIN OTCYTCTBYET.

0 6anIoB — BCE OCTAIBHOE.

Kocmuueckuil anmapaT mnpenctaBisieT coOoi
chepuuecKyr0  METAUIMYECKYI0  O0O0JIOUKY
3alIOJIHEHHYIK0 BOJOM. BHYTpH KOCMHYECKOrO
amrapara B CBOOOJHOM COCTOSTHUM HaXOJUTCS
CTajbHas Talika W My3bIpEK Bo3ayxa (CMOTpHU
pUCYHOK). KadecTBEHHO ONUIINUTE IABUKCHUE
4acTUIIbl W Iy3bIpbKa BHYTPH KOCMHYECKOTO
arnmapara TOJ JCHUCTBUEM T'PaBUTALMOHHOMN
CHJIBL. [Tosscaute CBOM BBIBOJIBI c
HCIIOJIb30BAaHUEM 3aKOHOB buzuku.
KocMuuecknii amnmapar HaxoAuTCAd BAATU OT
JIPYTUX KOCMUYECKUX TEJ, U HA HETO HE ICMCTBYIOT BHEIIHUE CHUJIBI.

Pemenue. Ilpumem (moka 6e3 moKazaTelbCcTBa) TOT (PAKT, YTO TPABUTALUMOHHBIN
NOTEHLKaN chepbl U OJHOPOIHOTO IIAPOBOTO CIIOSI pAaBEH HYJIIO BHYTPH 3TOH cepsl
(cooTBeTCTBEHHO, cnosi). Torma raiky MpUTIATMBAET TOJIBKO IIAp SKUIKOCTH,
BBIJICJICHHBIN Ha PUCYHKE KPACHBIM LIBETOM. DTOT e 1ap CO3/aeT Ha IITyOruHe CHITy
Apxumena. Takum 00pa3om, Ha TaiiKy EUCTBYIOT JBE CUJIbI — TSDKECTH (K LIEHTPY) U
Apxumena (ot uentpa). [I70THOCTH raiiku BBIIIE TUIOTHOCTH BOJABI, 3HAYUT
NEPETSHET CUJIa TSHKECTH — Taiika CIBUHETCS B LIGHTP arnapara u TaM ocTaHercs. B
ATOM PaCCy>KJI€HUU MbI CUUTAJIU, YTO HaYaJbHasl CKOPOCTh raliku paBHa Hy0. Eciun



K€ OHA HEHyJIeBas, a TOYHEe, UMEET HEHYJIEBYIO
IIPOEKLHIO Ha KacaTeJIbHYIO INIOCKOCTh K KPACHOMY
mapy, TO [BH)XXEHUE Oyner 0o0Jiee CI0KHBIM.
OpnHako UTOr BCE paBHO OyJET TEM k€ — 3a CYET
CWJIBl TPEHHSI O BOJly KacaTesbHasi COCTaBJISAOILIAs
CKOPOCTH MOCTETIEHHO OOHYIUTCS.

AHanOrnyHO MOXEM pacCyXIaTb C Iy3bIPbKOM
BO3/lyXa (CWJIOW TPUTSHKEHUS TaKu M Iy3bIpbKa
npeHeOperaemM), HO 37eCh NEpPETIHET Cuiia
Apxumena (Bo3ayX Jierde BoJibl), TO €CTh, MMy3bIPEK
BCILIBIBET 10 HAMPABICHUIO OT LIEHTPA U OCTAHETCS IMOJ] MOBEPXHOCTHhIO 00O0JIOUKH.
KacarenbHas cocTaBistonias HauaabHON CKOPOCTH (MPU HAIMYUU ) TOXKE 3/1€Ch OyIeT
CTPEMHUTBCSI K HYJIO 3a cueT cuibl TpeHus (cuibl CTokca). 3aMeTUM elle, YTo
MIOCKOJIBKY IMy3bIpEK OYyJIeT CABUTAaThCS B OOJACTh BCE MEHBIIETO JABICHUS, TO
pa3Mep IMy3bIpbKa OyJeT yBEIWYMBAThCA. TakuM 00pa3oM, MpU AOCTUKEHUU
000JI0UKH TIapa My3bIPEK PACIUIBIBETCS B TOHKHUM CIIOM BO3/yXa MOJ 00O0JOYKOM.
3anoaHUT JIM 3TOT CJIIOM BCIO MOBEPXHOCTH IIapa, KaKk HapHMCOBAaHO HA PUCYHKE B
OTBETE, OJIHO3HAYHO CKa3aTh HENb3d — 3TO 3aBUCUT OT pa3Mepa My3bIpbKa, pazMepa
miapa U XxapakTepa B3auMOJEHCTBUSA 000JI0YKHU BOJIOH.

Tenepp nokaxem, 4TO rPAaBUTALMOHHBIN TOTEHIMAN OJHOPOIHOU cepbl BHYTPH HEe
paBeH HyJI10. Bo3pMeM ITPONU3BOJIBHYIO TOUKY U PACCMOTPUM JBYCTOPOHHMI KOHYC C
BEPLIMHOM B 3TOM TOYKE M MaJIbIM YIJOM Ipu BepminHe. OCHOBaHUSIMHU KOHycCa
BO3bMEM TOYKH €T0 nepecedeHus co chepoil. [Ipu Manpix yriax MOKHO CUUTATh 3TO
[IEpECEUCHNE IUIOCKUM. Pagmychl OCHOBaHMN OTHOCATCS KaK BBICOTBI KOHYCOB, a
TOTAa IUIOIIAAM OCHOBAHMM OTHOCATCA KakK KBaJpaTbl 3THX BBICOT. B cuiy
OJIHOPOAHOCTH c(epbl, Takke OyIyT OTHOCUTHCA M Macchl OCHOBaHMM. CHIIbI
MIPUTSKEHUS, KOTOPYIO MHAYLHMPYIOT OCHOBAHMUS KOHYCA, ONPEAEIAIOTCA 3aKOHOM
HeroTOHA, TZIe B UMCAUTENIE CTOMT Macca, a B 3HAMEeHaTele KBaApaT pacCTOSIHUS (3TO
pacCTOSIHHE MOKHO CYHMTaTh OJMHAKOBBIM IS
BCEX TOUYEK OCHOBAHUS U paBHBIM BbicoTe). HO MBI
TOJIBKO YTO IOKa3ajd, YTO OTHOIIEHHE MACChl U
KBaJpaTa pacCTOSHUS OJIMHAKOBO ISl Ka)JOro
KOHyca. 3HA4YUT, CWIbl NPUTSHKEHUS PaBHbBI IO
BenrnurHe. OYeBUIHO, OHU HAIIPABIICHBI B Pa3HbIC
CTOPOHBI, a 3HAYUT KOMIIEHCHPYIOT IpYyr Ipyra.
[TockoJibKy 3T0 BEpHO J1s 11000 Napbl KOHYCOB U
mo00il  TOYKM BHYTpH  cdepbl, MOIy4yaeM
pe3yiabTaT —  TpaBUTALMOHHBIA  MOTEHIMAI
OJIHOPOJHOM cepbl BHYTPH HEE PaBEH HYJIIO.

CIIOH BO31yXa

OTBeT: raiika CIBUHETCA B LIEHTP, A IMY3bIPEK — OT LIEHTPA.



Kpurepuu npoBepku:

20 6anoB — pernieHue BEpHOe, MOTHOCTHI0 000CHOBaHO. Eciii 3T0 HE Tak, To Oaib
HAYUCIISIOTCS M0 CIEAYIONIUM MO3UIUSAM (CM. TaOJIUILy HUXKE)

EcTh moHrManme 0 mpaBUIILHOM rpaBuTanuu =+ 3 6ama
Ects nonnmanue o cuie Apxumesa win 0 AaBJICHUH B )KUAKOCTH =+ 3 Oasuia

SIBHO HU TO, HU TO HE BBIPAKEHO, HO PacCyKJIeHUS B cTHIC "Tshkenee/nerue” =+ 3
Oasuia

EcTb nonumanue o cuie Tpenus =+ 3 Gasia
["aiika BhINLIAa HA OPOUTY =+ 2 Oaiia

["aiika npuia B ieHTp =+ 5 0aioB

[Ty3bIpb BBIIIET HA OpOUTY =+ 2 Oaiia

[Ty3bIpb ymien k o6ogouke =+ 5 0anioB

[Ty3bIpb yiien k 06os10uke U pactekcs =+ 1 6ain

WHble pasyMHbIe, HO HEBEPHBIE pacCykaeHus =+ 3 Oasa (MOCiIeIHUM MyHKT HE
CYMMHPYETCS C APYTUMH, T.€. 32 HEBEPHBIE PACCYKICHUS TAI0TCsS OAILIIBI,
TOJIBKO €CIIU BEPHBIX HET).

JToroBas oreHKa paBHa CyMMe 0a/IIOB 3a BCe 3a/jauyl IUTIOC 5 Oa/IIOB.



