1.

KOCMOHABTHUKA. KJTACCBI 5 -7
YCJIOBUA, PEILIEHNW A 1 OTBETDI

Ha onnoli nanexol IlaHeTe €IMHUIBI M3MEPEHUs JIMHBI, BPEMEHM M MacChl Ha3bIBAlOTCS COOTBETCTBEHHO «lIbe», «llm» m «Ilya». 1 IIpe=40
cantumeTpos, 1 [Inu=100 cexynn, 1 I1ya=400 rpamm. XKurtenb miaHeTsl mpeasiaraeT KymuTh Y HETO JIETAIOMIUKN Katep, pasroustonuics 10 ckopoctu 40 000

[Tpe/I1n, ¢ pacxomom TormuBa 12 Ilya na 100 000 ITee mpoGera. Haiinure ckopocTh Katepa B KM/4ac u pacxo]1 ToruBa B KT Ha 100 kM mpo0era.
[Ibe

Pemenne: 1 ITre=40 cm=0,4 M=0,0004 xm. 1 ITu =100 c=100/3600 uwaca=1/36 gaca. 1 Ilya=400 r=0,4 xr. Torma 40 OOOE = 40000 -0,0004 -

36 kM/4 = 576 kM/4. [lanee, 12 Ilya Ha 100000 IIbe = 12 - 0,4 kr Ha 100000 - 0,0004 kM = 4,8 kr Ha 40 kM. Torma wa 100 kM mpoGera Oymer

4,82 kr = 12 kr.
40

OtBet: 576 kM/4, 12 Kr.

Opnna Mopckas muis (oHa paBHa 1852 M) uMeeT UMEHHO Takylo JJIMHY MOTOMY, YTO MEpPEMEUICHUE M0 MEepUMaHy 3eMJIM Ha OJHY MOPCKYI0 MIIIIO B
TOYHOCTH COOTBETCTBYET M3MEHEHMIO reorpaduueckoit mmpotsl Ha 1 mMunyTy (1/60 rpamyca). [Tonp3ysch TOJBKO 3TUMH JAHHBIMHU, HAWUJAWTE paauyc
3emin (TOYHEE, TO 3HAUEHUE, KOTOPOE €My MPUIHUCHIBATIOCHh HA MOMEHT ONpeeNieHus ITMHBI MOpCcKOH Muin). OTBET HaliTe B KM C TOUHOCTBIO JIO LIEIBIX.
Jiis yno6cTBa BRIMHMCIECHUH cunTaiiTe, 4yto uncio w = 3,15, a 3emis — ueanbHbBIN mIap.

Pemenne: /[nmuna nonyokpyxHoctd C = MR COOTBETCTBYET M3MEHEHUIO MMPOThl HA 180 rpamycos. Toraa nnMHa 1yrv MepuauaHa it OMHOWM MUHYTHI

5060 = 1852 m = 1,852 kM. Orcroma R = 1,852 -180 -% = 6350 kM (¢ TOYHOCTBIO 70 meNbiX). Ecnum B3sTh 4mCiiO T 0ojiee TOYHO, TO

nonyunMm R = 6360.
Otser: 6350 km.

paBHa

B mikose roHOro MccnenoBaress KOCMOca Ha 3aHSTHH M0 MaTeMaTHKe MEePBbIi BhI3BaHHBIN K JOCKE YUEHUK HamKcall Ha JOCKE B CTPOKY HECKOJIBKO LIEITBIX
qucell, BTOPOil 3amucai noj KaxabIM HallMCaHHBIM YHCIIOM KBaJpaT 3TOTO YKCiia, TPETUI MOCYUTANl CyMMY BCEX YHCell, HallMCaHHbIX Ha Jocke. byaer mu
MOJTy4eHHasi CyMMa YeTHBIM dnciioM (Bcerna)? Mnu Bcerna HedeTHbIM? VT MOXKET OBITh U YETHBIM, U He4eTHBIM? OTBeT 000CHYHTE.

Pemenune: Ecnu ymucino yeTtHo, TO €ro KBajapaT TOXKe 4YeTeH. Eciy 4uciIo HEUeTHO, TO €ro KBaJpaT TOKE HEUETEH. 3HAYMT, CKJIAJAbIBas YUCIO C €ro
KBaJIpaToM, BCET/1a OJy4uM deTHoe yuciio. CKiaabiBasi HECKOJIBKO TAaKUM YHCEJ, MOJIYYUM OOIIYyI0 CYMMY — OHA YETHA.

OTBer: Bceraa 4YeTHbIM.

XKurenu, nacenstonue wianety N Tpex IIBETOB: CHHHE, KpacHbIe WM 3eleHble. CHHHE BCer/a BPYT 3€JIeHbIM, KPaCHbIE — CUHUM, 3€JIEHbIe — KPACHBIM, a
BO BCEX OCTAJIbHBIX CIIy4asiX *KHUTENU IulaHeThl N TOBOPST ApYr Ipyry npaBay. Bo BpeMs MO BCE JKUTEIM HAJEBAIOT CEPbIe 0K/IEBUKH, MOJTHOCTHIO



CKpbIBaroIue ux 1BeT. OIHaXabl, Nepexuias MojJ HaBECOM J0XAb, HECKOJIBKO XKHUTENEH, HE CHUMAs JT0KJIEBUKOB, Pa3rOBapUBalM, CTOSI MO KPYyry, U
Ka)KJIbIN CKa3asl cCBoeMy coceny cnpaBa: «5 — cuamity. CKOJIBKO cper HUX ObLIO 3€JICHBIX?

Pemenne: IIpennosoxxum, cpeau CTOSIIMX €CTh 3eieHblil. KTo MoXeT cTodTh cieBa oT Hero? Ecnu KpacHbIN, TO KPACHBIM CKaKET 3€JIEHOMY MPAaBIY: «s
KpacHBIN» - poTUBOpeune. Eciii CHHMI, TO OH CKaXeT 3€JICHOMY HEIPaBly, T.€. HE CKaXKeT «1 CHHMI» - ImpoTuBopeune. Eciau 3eneHsblil, TO OH CKaXxeT
3€JICHOMY IIPaBJy: «s1 3€JICHBII» - BHOBb IIPOTUBOpPEYME. 3HAYUT, 3E€JICHBIX Cpeay CTOAMMUX HeT. C Ipyrol CTOPOHBI, OIMCBIBa€Masl CUTyalusl BO3MOJKHA.
Hampumep, eciu B Kpyre CTOSAT TOIBKO CHHHE, TO OHHU CKAXKYT APYT APYTY MPaBAay, T.€. BCE CKaXKYT «1 CUHUI», 4YTO COOTBETCTBYET YCIOBHIO.

OtBeT: HOJIB.

B marasune npogaercs HaOop U3 n majodyek. Bce oHM MMEIOT pasHyio uiMHY. JTMHA KaXIOW MAJOYKHU — Iiesioe 4uciao oT 1 710 36 ¢M BKIIIOUHUTENBHO.
Bcerna nmu MOXHO BBIOpaTh M3 HAOOpa TPU MATOYKH, COETMHUB KOHIBI KOTOPBIX, MOXKHO CIIOKHUTh Ha IJIOCKOCTH TPEYroidbHUK? PaccmoTrpure ciyyau:

a) B Habope n = 8 nmayouex,

0) B Habope n = 10 nanouex.

Pemenne a): Paccmorpum nHaGop 1, 2, 3, 5, 8, 13, 21, 34. Hukakue Tpu Majoyku U3 TaKoro Habopa He OOpa3ylOT TPEYrojbHHUK, TaK Kak JJIUHA
HauOOJIBIIIeH U3 KaXI0W TPOUKH MaoUueK 0O0JIbIIIe CyMMBI IBYX IPYTUX JJIVH.

OTBeT: HeT, He Bcerjaa.

Pemenue 0): 3anymepyeM Majouku 1Mo Bo3pacTaHuio IuH. [IycTs jyiMHA MepBOM Majoyku paBHA X, a BTOpoi paBHa y. UToOBI TpeThsi HE 0Opa3oBaia ¢
MIEPBBIMU IBYMS TPEYTOJIBHUK, HEOOXOIUMO, YTOOHI ee JThHA Obuia X + y wiu Oolbiie. AHAIOTUYHO, UTMHA YeTBepTor => x + 2y. JlnuHa nsaroit = 2x +
3y, nuHa mectord = 3x + 5y, nouHa ceapmoit = 5x + 8y, mmHa BockMmon = 8x + 13y, nnuHa aesstoit = 13x + 21y, nnuna gecsaroit = 21x + 34y.
Jlaxxe 1J11 MUHMMAaJbHO BO3MOXKHBIX X = 1, ¥y = 2 3Ta anuHa = 89, 4To NpOTUBOPEUUT YCIOBHIO.

OTtBer: aa, Bcerjaa.

VYyamuiicss MIKOJIbI IOHOTO HCCeIoBaTeNs KocMoca HaOIoal ¢ IOMOIIbI0 Tejleckomna miaHeTy HentyH B mpotuBoctosiHuu. B mponecce HabmoaeHus
HenTyH moCTOSHHO BBIXOAWJ M3 TOJIS 3pEHUs TeJecKoma, W HabIoJaTens 3aayMmalcs — a ¢ Kakoil CKOpOCThbiO JABMKETCS HenTyH OTHOCHTENbHO
Habmonarens? Haliaure MOysIh 9TOM CKOPOCTH, cuuTas, 4To HenTyH HaxoIUTCS B TUIOCKOCTH SKIUNTHKHU (TO €CTh, Bpamaercss BOKpyr ColHIla B OTHOM
IJIOCKOCTH ¢ 3eMJieil), ero opoura siBisieTcs KpyroBoit ¢ paguycoM 30 a.e., opouTy 3emin Takxke cuuTanTe kpyroBou. OtBeT 3anummute B kM/c (1 a.e.
cumraiite paBaor 150 000 000 kM, mepuona obpamienuss Henryna o coeit opoute 60 190 nueid).

Pemenne: Ckopocth aBmwkeHuss Henryna mo opbute otHOcuTenbHO ConHna OyneT paBHA JJIMHE OKPYXKHOCTH OPOUTHI, NEJICHHOW Ha OpOUTAIBHBIN

MEPUO/JI TIAHETHI. TO €CTh,
2may  2m-30-150000 000 KM

~ 5,4
Py 60190 - 86400 ¢’
rae ay — paauyc opoutel HentyHa B kmiiomerpax, a Py — ero opOuTtanbHbIN niepuoj B ceKyHaax. CKOpOCTh ABMKEHHS 3eMJTH TT0 OpOUTE OTHOCHTEIIBHO
ComnHua cocTapisieT NPUOIU3UTENIHEHO

UN:



_ 2mag _ 2m-150000 000 26.8 KM
Y6 = TP, T 7365725-86400
3emust 1 HentyH ABUTAIOTCS IO CBOMM OpOMTaM B OJHOM M TOM K€ HANpaBJICHUH, 3emiis ooronsetr Henryn nmpumepHo Ha 24,4 KM/C, 3TO U €CTh CKOPOCT,

¢ KoTopoii HenTyH JBMKETCS OTHOCHTEIILHO 36MHOT'O HAOJIOIATEIIs.
OTtBert: 24,43 km/c.




KOCMOHABTHKA. KJIACCBI 5 -7

KPUTEPUU
3apavua/ |1 2 3 4 5a 56 6
6annbl
20 - - - - - - PeweHwne BEpHoe,
NOJIHOCTbIO
obocHoBaHO
18 - - - - - - OTBET NOYTK BEPHbLIN
(norpewHocTb
6onblie 0,1 Km/c) u
060CHOBaHHbIM
17 - - - - - - Bce BepHO, HO B
ob6ocHOBaHUM He
yKa3blBaeTcs, 41O
HanpaB/eHue
BpalLeHMAa 3emnu u
HenTtyHa coBnagatoT
15 PeweHune BepHoe, | PeweHune BepHoe, | PeweHne BepHoe, | PewleHne BepHoe, | - - Naea BepHas,
NOSIHOCTbIO 06OCHOBAHO | MOJIHOCTbIO NOSIHOCTbIO NOJIHOCTbIO peleHne CcopepKuT
ob6ocHOBaHO 060CcHOBaHO 060CcHOBaHO apudmeTryeckyto
ownbky uau oba
3ameYaHus (cm.
Bbilwe)
13 HesHaunTenbHas OTset HEBEPHbIN | - PeweHune BepHoe, | - - -
apudmeTnyeckas BCNencTBue HO He npuBeaeH
owWwmnbKa npu | He3HauYUTENbHOW npumep,
HaXOMXAEHUM OA4HOW M3 | apudmeTUYecKom NMoKa3sblBatoLWui,
BE/INYMH, apyrasa | owmnbkm YTO oOMMCbiBaemMas
HaldeHa BepHO uau B 3afaye cuTyauma
ofHa u3 BE/INYMH BO3MOXHA
HallgeHa He B Tex
eanHuLax
10 CywecTtBeHHas BepHo HalgeHa | HeBepHo  MOHATO | BepHbin otseT, | PeweHune BepHoe, | PeweHune BepHoe,
apudmeTnyeckas OVHA 60nblIOro | ycnosue, Ho ganee | 060cHoBaHME NOJIHOCTbIO 06OCHOBAHO | MOIHOCTbIO 060CHOBAHO
owWwmnbKa npu | Kpyra, Janee | paccy*KaeHua coAepKuUT
HaxXOXAEHUN OAHOW M3 | OWMBKa UaU OWKNOKA | BEpPHble uau | npobensl




BE/IMYNH WAN OOHA M3 | MpuU HaXOXAEHUWN | BEPHbI oTser,
BE/IMYMH He HalaeHa, | O/ UHbI 6onblworo | obocHoBaHMe
Apyras Kpyra, Janblie | coaepRut
HalaeHa BepHO paccyxaeHus npob6enbl

BEpHble
- - - - Ectb npumep, HO | BepHan naesn, | -

ownbKM B 060CcHOBaHUKN | 0BOCHOBaHMeE
HenosHoe

Obe Be/IMYMHbI | BepHo HangeHo | OTeeT BEPHbIN, | BepHblit oTBeT, HeT | EcTb BepHaa naen, Ho K | OTBeT  BepHbI,  HO | HeBepHas NorvKa
HangeHbl ¢ ownbKamM, | KOANMYecTBO MUAb B | 06OCHOBaHMe obocHOBaHUA uau | Nocnefo-BaTeNbHOCTU paccyxaeHve peweHua (HangeHo
XOTA JIOTUMKA peLlleHusa | O4HOM rpagyce, | OTcyTcTBYeT WM | eCTb paccy- | ganH pobasnseTca | onmpaetca Ha | He TO, yTOo
BepHaa  uau  OTBET | Aasblle peleHWe C | NpoBeageHo ONA | OeHUA, HO OTBET | INWHAA eaMHMLA, | HEBEPHbIV OTBET MYHKTA | CNpalwmBanocb B
BEPHbIA XOTA O6bl ANA | oWKMBKaMKM uaU ecTb | YacTHOro Cayyas HeBepHbIN BC/eACTBME YEero OTBET | @) UAU AO0KA3aTeNbCTBO | YCAOBUM)
OZHOW W3 BE/INYUH, HO | BEpHOe BCAeACTBUE HeBepHbIN nposefeHo ana
HeT pelleHns npeacrasneHune o normyeckom YacTHOro cay4yas

Be/IMUNHE  pagnyca owmnbKM

3emnu, HO 3aaya He

pelweHa
HallneHa Tonbko opHa | PeweHune comepxut | EcTb paccykaeHus | MpusoguTca Ectb paccykpgeHma o | Ectb  paccyxpeHua o | -
W3 BE/IMYMH, Npuyem C | rpybble owMbBKKM, HO | NPO YETHOCTb, HO | TONBbKO OTBET | HepaBeHCTBe HepaBeHCTBe

owmnbKomn

KaKon-To
nosnyyeH

OoTBET

OTBET HeBeprIVI

(4acTnyHO BepHbIN)

TpeyrosibHWKa, HO OTBeT
He obocHoBaH (MmoxkeT
6biTb  BEPHbIM  MAK
HEBEpPHbIM)

TpeyrosibHWKa, HO OTBeT
He obocHoBaH (MmoxkeT
6biTb  BEPHbIM  MAK
HEeBEpPHbIM)




1.

KOCMOHABTHUKA. KJTACCEHI 8, 9.
YCJIOBUA, PEIIEHNA 1 OTBETDI

®Oyuknus f(t) omuCHIBaCT TPACKTOPUIO CTPYH BO3AyXa MPHU JABUKEHHH KOCMHYECKOTO ammapara B atMocdepe (31ech t — Bpemst). @yHKIUS onpejieieHa Ha
BCEIl YMCIOBOM MPSAMOM U JIJIs1 KaXKA0r0 ¢ YIOBIECTBOPAECT YPABHEHUIO

t+1
fO+t-f(1-1) s
Haiigure f(5).
Peinenne:
[ToncraBum t = 5,t = —4 B 3a1aHHOE ypaBHEeHUE Ha f(t) ¥ MOTyYNM CUCTEMY JIMHEHHBIX ypaBHEHUH C IByMsI HEU3BECTHBIMH:
2 1
f(5)+5f(—4)—7 f(5)—ﬁ

4=

R

Otser: f(5) = %

Bropoit kocMHuueckoil CKOpocThIO V, Ha3bIBa€TCS MUHMMAIIBHAsI CKOPOCTh, KOTOPYIO HYKHO COOOIIUTH B BEPTHUKAJIFHOM HANPABICHHH TEIy IJIS TOTO,
4T0OBI OHO HEOTPAHHMYECHHO YIAIMIOCH OT MTOBEPXHOCTH IUIAHETHI, IPUYEM €T0 CKOPOCTh Ha OECKOHEYHO OOJBIIOM PACCTOSIHUU OT IIAHETHI CTana PaBHON
Hymo. M3BectHo, 4yro mis 3emmu V, =112 km/c. KakoBa Oyner ckopocTs V, Tena Ha OECKOHEUHO OOJBIIOM pAcCTOSHUM OT 3€MIIM, €ClU Ha

MOBEPXHOCTH 3eMJIM COOOIIUTH €My BEPTUKAIBHYIO CKOPOCTh U =12,2 kM/c? BnussHuEeM BparieHus: 3eMiId BOKPYT OCH M TIPUTSDKEHUEM IPYTUX HEOSCHBIX

Tea MOXKHO nipeHeOpeyub. OTBET NPUBEAUTE B KM/C, OKPYIJIUB JI0 COTHIX.

Pemrenne:

mvzzk
2

MPUPAIICHUE MOTECHITMATBLHON YHEPTUH TeJIa MPU NEPEMEIICHUH €T0 C IIOBEPXHOCTH 3eMJIM B 0ECKOHEYHO YAAICHHYIO TOUKY. EClii HauanbHast CKOPOCTh

mv

U3 onpenenenus BTOpoii KOCMUYECKOW CKOPOCTH U U3 3aKOHA COXPAHEHUSI MEXAHUYECKOUIHEPTUH CIIENYET, YTO = AEp, tne m — macca tena, AEpn —

2
mu
TeNna paBHaA U > Vpp, TO —— = AE, + . VI3 3amMcanHbIX paBEHCTB MOJTyYaeM, 9to Vo, = /u? — v3,

Otser: V,, = \Ju? — v3, = 4,84 xm/c



3. IlaTe BBIKIIOYATENEH PACIIONOKEHBI MOCIEIOBATENbHO B pAl. Kakaplii MOXKET HaXOAUTHCSA B OJHOM U3 JIBYX HOJOXEHUH — BBIKIIOUEHO (00O3Hauyaercs
HYJIEM) U BKJIIOUEHO (0003Hayaercs equHuIel). CBET BKIIIOYAETCs, €CIIM €CTh Mapa BhIKIIIoUaTese, KOTopas BKIIOYEHA, U 3TU BBIKJIIOYATEIH HE SBIISIOTCA
COCESIMU B pANY U3 €IUHULL.

BBogsrcs mate uncen, kaxaoe u3 kotopsix paBHo 0 win 1. Tpedyercs BeiBecti YES, ecnu cBet 3aroputcst 1 NO B IpOTHBHOM ciydae.
[Tpumep:
Beoxa: 10110
BeiBon: YES
Beoa: 11100
Brisox: NO
Pemenune: Huxe nmpuBeaeHO 0JHO U3 BO3MOXKHBIX pelIeHUi Ha s3bike 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 CTaHIUS COCTABICHA U3 HEHTPAILHOIO Ky0a M YeThIpeX OJMHAKOBBIX MPSIMOYTOJIBHBIX MapajlIeIeMUIe/I0B (CM. PUCYHOK), JUTMHA KOTOPBIX B
k = 4 pasa Gomble ABYX APYTrUX pa3MepoB:
AN =DK =BM =(CL =PF =QG =ME =LH
= 4AB = 4BC = 4EF = 4FG.

KocmonaBTy, BeIeneMy B OTKPBITBI KOCMOC, HEOOX0AUMO
nobpatbest u3 Touku X — cepenunsl pebpa AD, B Touky Y —
cepenuny pebpa FG mo moBepxHOCTH cTaHmuu. I[Ipomoxwure
KpaT4yauIivi MapLpyr.
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3aMCTI/IM, 4TO0O B CUTYy CUMMCTpHU CTAHOUH, MOKHO CUuTaTb, 4YTO MNYTb I[POXOAUT TOJBKO IIO BerHeI\/‘I

MOBEpXHOCTU cTaHUU. (OO003HAYUM JTOTIOTHUTEIHHO M1 OCTaBIIMECS BEPIIMHBI IIEHTPAJIBHOTO Kyb6a My u L.
Jlroboit myts ux X B Y mepecekaeT mimockocts (MLM;). Tornma B cuily CHUMMETPUU CTAHIMH OYEBHJHO, YTO
ONTUMAJbHBIM MYTh CHMMETPUYEH OTHOCHUTEIIBHO N M wiockoctd (MLM;). Takum o0Opa3oMm OCTanoch HalTH
KpaTdaimmii nyte oT Touku X a0 ceuenus (MLM, L, o L BEpXHEW IMOBEPXHOCTH cTaHUuU. CrenaeM pa3BepTKy
Ha BEPXHIOIO IIOCKOCTh, cAelaB paspe3 no AD u BC:

Takum o6pazom, Touke X Ha pa3BepTKE COOTBETCTBYIOT Touku X; U X,. OcTaercd HaAWTU KpaTyaulllMid MyTh OT
3TUX TOYEK N0 JIOMaHOW M{ML, 4TO COOTBETCTBYET IyTU IO TMOBEPXHOCTH 10 ceueHuss MLM;L;, a Bech
UCKOMBIM MyThb OygeT COCTOSTh M3 JABYX TaKuX CUMMETPUYHBIX IMyTel. PacCMOTpUM ITyThb, BBIXOIAILHN
n3 X,. Yron £M;MX, Tynoy, 3Ha4uT NEPIECHIUKYIIAP 13 TOYKM X, Najgaer Ha npopoinkeHue MM; 3a TOUKy
M, u 3HauuT Omwkalmas K X; TOYKa Ha OTPE3KE — Touka M. AHanmornyno £ZLMX; — tynoi#i, 3Hauutr M u
Onmukaiimas Touka Kk X; Ha orpeske ML, a 3Ha4uT U Ha Bcei nomanoi. X;M =+/73/2, a Bechb myTh Gymer
HMeTh WTHHY V73. AHAIOTHYHO MOXKHO IIPOBEPHTD, . A B yTo M Takke Ommkaiimas Touyka JIOMAaHHOW W JiA
Touku X,. Haxomum X,M = v/85/2, a Bech myTh Gyner D2 x4 €2 vers wmHy V85. Takum o6pasom BeIOHpaeM
KpaTyailiuii myTh Ha pa3BepTke XM (UTOTOBBII MyTh X2¢ IOJy4aeTcsi  €ro  CUMMETPHYHBIM  OTPaKEHUEM

OTHOCHUTENbHO M M;). D7 3
Ha 6Gopty Poccuiickoro cermenta MexnyHapogHOH KOCMUYECKOW CTaHUMM JJI1 NPUTOTOBIICHHUS TOpSYEH
MM~ KOCMOHaBTaM  HY)XHO  BOCIIOJIb30BaThCs CIELMAJIBHBIM arperaToM — CHUCTEMOW pereHepanuu
BOJIbI U3 KOHAeHcaTa atMochepHoii Biaru (CPB-K2M). Dta cucrema noorpeBaeT Hy>KHBIH 00BEM BOJIbI C TPEOYEMBIMU XapaKTEPUCTUKAMHU M TTO3BOJISET
yepe3 KpaHUK 3alpaBiisTh MAKEThl ¢ CyOJIMMUpPOBAaHHOM nHIeil. B arperare yctaHOBJIEH HarpeBaTeNbHBINA 2JIEMEHT COMPOTUBJICHUEM R, IOJKITIOUEHHBIN K
HMCTOYHMKY ITOCTOSTHHOTO TOKAa ¢ BHYTPEHHHUM conpoTuBieHreM 17 < R. Ciaydnsoch Tak, YTO HarpeBaTENIbHBIA JJIEMEHT CIOMAJICSA, IPUYEM aHAJIOTUYHOTO
anementa Ha O6opry MKC He okazamoch. MOXHO JIM 3aMEHUTH JJIEMEHT APYIUM, C COMpOTHUBICHHEM R’ < r W TakuM, 4TOOBI BpeMs MOIOrPEBa HE
WU3MEHUIIOCH?

£
Pemenne: ITycts DJIC uctounuka Toka paBHa €. O6mee conpoTusienue pasHo 7 + R. Ilo 3akony Oma cuia Toka paBHa [ = — g & HAIpPsKEHHUE B 1ETH

E2R
(r+R)?’

ER ,
U=1IR= E'B TaKOM CJIydyae MOIIHOCTh HarpeBarensa P = [U = UtoOBI BpeMst HarpeBa Mpy 3aMEHE AJIEMEHTa He TIOMEHSI0Ch, R’ TIOJDKHO OBITh

2
pemennem ypasaenust P(R') = P(R). Pemas ypaBHeHHE HaX0AuM, 4T0o R’ = % < T — YIOBIIETBOPSET YCIOBHUIO.
r2

Ortser: /la, 5TO BO3MOXHO, R’ = Y



6. M3BecTHO, YTO OCh BpallleHUs YpaHa MPAKTUUYECKH B TOUYHOCTHU JIEKHUT B IUIOCKOCTH SKIMOTHKH (IJIOCKOCTb, B KOTOPOW JIEKUT opOuTa 3eMiu IpH
BpamieHur Bokpyr CoiHIa), a BpamieHue Ypana Bokpyr ConHIla To)Ke MPaAaKTUYECKH B TOYHOCTH MIPOUCXOAMT B 3TOM MIockocTH. CriyTHUK YpaHa Tutanus
BpalaeTcs B IUIOCKOCTH JKBAaTOpa IUIAHETHI (Mepuo] oOpalleHus CIyTHHMKa cocTaBisieT okojio 209 wacoB). Onmmure, Kakue (a3bl CIyTHUKA MOXET
HaOJI0/1aTh )KUTEh YpaHa B T€UEHHE OAHOIO BUTKA TUTAaHUH U KaK OHU MOTYT MEHSITHCS B TEUEHHE 3TOTO BUTKA.

Pemenue: Och BpaimieHus: YpaHa JISKAT OY€Hb OJIM3KO K TUIOCKOCTH €r0 OPOUTHI (TO €CTh, IIaHeTa (aKTUUECKH BPAIAeTCs «JIeka Ha OOKY»), MPU ITOM
HAlpaBJI€HUE 3TOW OCH B IPOCTPAHCTBE OCTAETCS IOCTOSHHBIM. Takum oOpa3oM, YpaH B XOJ€ CBOEr0 OpOMTAJIbHOTO JBUKECHUS MOXKET OBITH
OpUEHTHPOBaH B cTOopoHy COJHIIA OAHMM M3 CBOMX IOJIIOCOB, 3KBAaTOPOM, JIMOO J11000M Mapauienbio MEXIy SKBATOPOM MIIM MHOJrocoM. I'ox Ha Ypane
MHOTOKpPATHO OOJIbIIIe KaK Mepuojia OCEBOTO BPAIICHUS IUIAHETHI, TaK U MEPHUOJ0OB OOpPAIICHUsI BCEX €ro CIYTHHUKOB BOKPYT IuTaHeTHl. [loaToMy B Xo1€
OJITHOTO MJIM HECKOJIBKMX OOOpOTOB CITyTHHMKA BOKPYT IUIAHETHI XapaKTep CMEHbI ero ¢a3 mouTd He OyaeT MeHATbCA. B To ke BpeMs B pa3HBIX 4acTAX
opbutsl Ypana mpu JIBUKEeHHH BOKpyr CoiHIIA 3TOT XapakTep OyJeT MEHSATHhCS BechbMa CHWIbHO. Tak Kak IUIOCKOCTh opOuThl TuTanum Onm3ka K
SKBATOPUAIILHOM IIOCKOCTH Y paHa, TO:
a. KOrja ochb BpalleHHs YpaHa Onu3ka K HampanieHuto Ha ColHIle, TO CMeHBI (pa3 mpakTHuecku He OyneT, HalmonaTens OyAeT O CTOPOHBI TIAHEThI
BHJIETh (pa3y, OJM3KYIO K YETBEPTH B JIFOOOM TOYKE OpOUTHI CITyTHHKA,
b. xorma Ypan opueHTHpoBaH Ha COJIHIIE SKBATOPOM WJIM OJM3KOM K SKBATOPY OOJACTH, TO MOXKET HAaOIIONAThCs MOJHAs cMeHa (a3 M JJake MOTYT
HUMETh MECTO YacTUUHbIe 3aTMEHUs COJIHIA CIYTHUKOM U TOJIHBIE U AJIUTEIbHBIC 3aTMEHHSI CITyTHUKA TUIAHETOH,
c. Korza YpaH opueHTHpoBaH Ha COJHIIE Mapajuieibio ¢ MUPOTOM, CYIIECTBEHHO OTIMYAIOIIEHCS OT HKBATOpa WIIM TOJI0CA, TO OyJeT UMETh MECTO
MIPOMEXKYTOUYHOE COCTOSTHUE, @ UMEHHO, YacTUYHasi cMeHa (a3 Oy/eT UMeTh MEeCTO, HO He OyAeT HH (a3bl «IOJHOTUTAHUW (aHAJIOTA MTOJTHOJIYHHUS),
HU (a3 «KHOBOTUTAHUMY (aHAJIOTa HOBOJIYHHUS).
N3menenue (a3 nmoagaercss KOJIMYECTBEHHOMY MOJICUETY, HO B JIaHHOM 3a7auye He TpeOyercsi, HEOOXOUMO KadeCTBEHHOE MOHUMAaHHUE TOro, YTO B CHITY
KOH(UTypalmu IUIOCKOCTH OPOUTHI CITyTHUKA, IJIOCKOCTEH OpOUTHI M 3KBAaTOpa IUJIAHETHI XapakTep CMEHBl (a3 CIyTHHKA OyJIeT MEHSThCS B TCUEHHE
YPaHHAHCKOT'O rojia.

KOCMOHABTHKA. KJIACCHI 8-9.
KPUTEPUUN

Kpurepun 1:
10 6ans10B — 3a1a4a pelieHa BEpHO
8 6an10B — onyIIeHa apuMeTHUecKas OmnoOKa, IPUBE/IIAs K HEBEPHOMY PELICHHIO CUCTEMBbI
6 6an0B — [Ipeoxkena HekoTopas f, yIOBIETBOPSIOUIas ypaBHEHHIO, /Ui Hee BRIYUCIEHO f(5), eAMHCTBEHHOCTDb Takol f He 000CHOBaHA.
4 6aJls1a — COCTaBJIeHAa BEpHasi CUCTEMA, HO HE PElleHa WIN PElIeHa HEBEPHO U3-3a OIIMOOK B IOHUMAaHHUHM 33]1a4un
0 0aJ1I0B—HET CYIIECTBEHHBIX MTPOJBUKEHHM.

Kpurepun 2:
10 6ans10B — 3a1a4a pelieHa BEpHO



8 6a1710B — BepHBIil OTBET, HEOOIIBIIME TPOOETBH B 000CHOBAHUH

6 0a,1J10B — BEpHBIN OTBET C CYIIECTBEHHBIMU OIIMOKAaMU B 000CHOBAHHUH

4 faj1a — HET pelleHus1, HO BBIMIMCAH 3aKOH COXPAHEHHsI, BO3MOXHO C OLTHOKaMHU
0 0a/U10B — HET BEPHBIX UAECH

Kpurepun 3:

15 6annoB — 3a1aua penieHa BEPHO

8 6a/110B — perieHue B LIEIOM BEPHOE, HO €CTh CHHTAaKCUYECKHE OLIMOKU

8 0aJ1710B — HEBEPHO IMOHATO YCIOBHUE — IMOJI «COCEASMU B PSAY» MOHSTO JIOOBIE J1BA YKCIA, CTOSIIUE PAIOM (UTO IPOTUBOPEUUT MIPUMEPAM U3 YCIOBHS); C 3TUM
YCIIOBHEM BEPHOE PEILICHHE

3 0a1a — ecTh pa3yMHasl, HO HEBEpHas Iporpamma

0 0aJ1710B — BCE OCTAJIBHOE

Kpurepun 4:

20 6an10B — HaiiieH KpaTyalIui MyTh ¢ 000CHOBaHHEM

16 6an10B — HaliieH KpaTyalimii myTh, HO ecTh po0e1 B 000CHOBaHUH, WU HalAeH yTh X, M

12 6anaoB — [IpenbsBien oqun U3 AByX nyreid X1 M umu X, M, 6e3 000cHOBaHHS

4 6anna — IlpenbsiBieH nyTs JuiMHBI MeHble 10.

0 6ans0B — [IpenbsBieH MyTh AJTUHBI 00JIbINE WK paBHOU 10, WM peabsIBICH MyTh, MPOXOASAIINN HE O TOBEPXHOCTH CTAHITUH.

Kpurepun 5:

20 06a/510B — BEpHOE PEILIECHUE, BEPHBII OTBET

16 6a/10B — BepHO HaiijieHa cBA3b MexIy R u R', monyieHa ommbka npu BeipakeHun R’

12 6a/J10B — BepHO HalifieHa cBI3b Mexay R u R', He ynanocs BeIpasuth R’

8 0as1a — OTBET HEBEPHBIN, HO B pEIICHUH €CTh (HOPMYJIbI, OTPAKAIOIINE H3MEHEHHE CHITbI TOKa B 1ienH (mossisiercst DJ1C nnum 3akonsl Kupxroda)
4 0ajs1a — OTBET HEBEPHBIH, BBINKMCAHBI KaKKe-TO BEpHBIE (POPMYIIbI (Hanmpumep, GopMysia MOLUTHOCTH)

0 0a/110B — HET BEPHBIX UACH

Kpurepun 6:

20 0a)sI0B — yKa3aHO, YTO €CIIM YPaH OPHEHTUPOBaH Ochio BpamieHus He ColHIe, TO HET CMEHBI (a3, eClid 3KBaTOpOM, TO MOJIHAs cMeHa (a3, a MeXIy 3TUMHU
KpailHUMU MOJI0KEHUSIMH €CTh IPOMEXKYTOUHbBIE BAPHUAHTHI.

16 6an10B — yKa3zaHbl KpaifHUe BapuaHTHI (€CTh MMOJIHAs cMeHa (a3, HeT cMeHbI (a3, HO He YIIOMSHYTHI IPOMEKYTOUHbIC BAPUAHTHI).

4 6ajy1a — yKa3aH OJIMH M3 KpaHUX BapUaHTOB (JIMOO €CTh MmojIHas cMeHa (a3, 1100 HeT CMeHBI (a3).

2 0ajJ1 — yKaszaH OJIMH U3 KpaiHUX BapHaHTOB U €CTh JONOJIHUTEIbHbIE OIIUOKH B PACCyKIACHUSAX.



