10-11 xiaccel

PasMmuHKa

1. 3a Bcro ucTopHIo HabMIOACHUN ¢ 3eMJIM BUIMMBIN YITIOBOM pa3Mep 3TOH IIaHEeThl MEHsIcs Ooee

yeM B 7 pas. [Ipo kakyro miaHeTy UAeT pedb?
A. Mepkypuii.
b. Benepa.
B. Mapc.
I'. KFOnwurep.

.

CarypH.

st Benepbl 4yTh MeHbI1IE 7.

Kpurepun u TexHudeckue 0a/uIbl: BEpHBINA OTBET -2, HEBEPHBI OTBET -0.

2. HW3BecTHO, 4TO JOCTaBJISITh KOCMOHABTOB M Ipy3bl Ha JIyHY, CTpesnsst 3 MOPOXOBOM MYILKH,
HEpalMOHAIBHO — KOCMOHABTHI IOTHOHYT OT MEPErpy30K, IPy3bl TOKE UCTIOPTITCI. A MOXKHO JIU

BBICTPENIUTh U3 MOPOXOBOM mymiku ¢ JIyHsl Ha 3emutto?

A.

b.

o

Teopernueckn BO3MOKHO, HO HEPALMOHAJIBHO N0 TeM ke PHYMHAM, YTO U JUIA
BoIcTpesia 3emust — JIlyna. IloaTomy HHKTO 3TOr0 He AesaJ.

C TouKM 3peHHs pacyeTa TPAaeKTOPHH — 3TO BO3MOkHO. Ho MemaroT qpyrue npuumnHblI,
HaNpuMep, OTCYTCTBHE KHCJI0POAa, TpedyeMoro 1Jisi CropaHusi opoxa.

Teopernuecku BO3MOXKHO, TAaKOH MPOEKT ObLT pa3paboTaH, HO HUKTO MOKA HE IPOOOBaJL.

He Tos1bkO BO3MOHO, HO TaKO# BBICTpEI ObUT IPOU3BE/IEH, a CHAaps ¢ TPy30M ObLI YCIEIIHO
MOJIy4Y€H Ha 3emiie.

He Toipk0 BO3MOXKHO, HO TaKO# BBICTpeN ObLT ipon3BeaeH. CHapsi yCIenHO JOCTUT 3eMITH
U cropen B atMocdepe.

O0a oTBeTa 32CYHUTHLIBAIOTCH

Kputepun u Texunueckue 0a//bl: BEpHbINA OTBET -2, HEBEPHBIN OTBET -0).

3. Kaxk nossunmch kpatepsl Ha JIyne? Kakas Teopust IpOUCXOKIEHHS CUNTAETCS BEPHOU Ha JAHHBIN

MOMEHT?
A. Cuuraertcsi, UTO 3TO CJie/bl NAJeHUSI METEOPUTOB
b. Cuwuraercs, 4to 3TO cieabl BHyTPEHHENH aKTUBHOCTH JIYHBI — U3BEPKEHUI BYJIKAHOB
B. Cuwnraercs, 4To KpaTepsl MOSIBUIIKCH MIPU OCThIBaHUS JIyHBI — Iepexo/ie U3 pacIjIaBIeHHOTO
arperaTHoro COCTOSIHUSI B TBEPOE.
I'. Cuwmraercs, 4TO 3TO pe3yibTaT AEATEIBHOCTH BHE3EMHBIX Pa3yMHBIX CYIIECTB.
I[. C‘-II/ITaeTCSI, YTO KpaTephbl — 3TO HCOAHOPOAHOCTHU, BOSHUKIIHUC ITPU CIKATHUHU NBLIJIICBOT'O

o0Iaka, U3 KOTOporo u oopaszosanacs JlyHa.

Kpurepun u TexHudeckue 0a/UIbl: BEPHBINA OTBET -2, HEBEPHBIN OTBET -0.

4. Kak 06b11 IOTEpsH BTOPOM podoT Ha JIyne — JIynoxon-2?

A.

b.

OH 3aexaJ B IIIyOOKHUI KpaTep U HE CMOTY BbIOpAThCs Ha3all, TaK KaK IPYHT Ha MIOBEPXHOCTH
OKa3aJICsl CIUILIKOM PBIXJIBIM.

IIpeogoneBasi noagbeM, OH HAKJIOHHWJICS U 3a/1eJ1 COJTHEYHOM OaTapeeil 32 MOBEPXHOCTb —
NbLIb N0NAJ1a Ha 0aTapero M OHa NepecTaJja BbIpadaTbIBaTh JOCTATOYHYIO
3JIEKTPUYECKYI0O MOIIHOCTD.



B. Ilepen Hauanom «TyHHOU 3UMBD» €r0 Ha/10 ObLIO MOCTAaBUThH HA TOPKY, YTOOBI BO BpPEMS 3UMBI
coJIHeuHas OaTapes BhIpadaThIBaIa SHEPTHIO, HEOOXOUMYHO JIJIsl () YHKITMOHUPOBAHUS
BHYTPEHHUX CHCTEM. DTO HE ObLIO CAENaHO U «OaTapelKu CeIm.

I'. C HuM Obu1a OTEpsiHA CBSI3b 110 HEU3BECTHBIM IPUYHUHAM.

JI. Ha camom nene, HUKaKoro JiyHoxoza Ha JIyHe He ObUIO — 3TO YacTb «TyHHOU adepbi».

K opburanbHOil cTaHIMK, HAXOAIIEHCS Ha KPYTOBOM 3eMHOM OpOHTE, IPUCTHIKOBBIBACTCS
KOCMHMYECKHI KOpaliib. B MOMEHT CTHIKOBKM ABUTaTEN CTAHIIMU U KOPAOIIs BHIKITIOUEHBI, BEKTOPHI
CKOpPOCTEH KOJUITMHEApHBbI, HO MOJYJIb CKOPOCTH KOpaldiis 4yTh OOJIbIIIE MOAYIISI CKOPOCTH CTaHIIUH.
[Tocne cThIKOBKH KOpaOJib U CTAHLIUS JBUKYTCS KaK €IUHOE TEJO0, BIUSHUE aTMOC(hephl
npeneOpexxumo mano. Kak n3mMeHuTcs nepureii opuOThI CTaHIUU TOCTIE CTHIKOBKU MO CPAaBHEHUIO C
€€ MepUreeM J10 CTHIKOBKH?

A. He usmenurcs.

b. YBemuuurcs.

B. Ywmenpmurcs.

I'. Henb3s cka3zaTh IpHU UMEIOLIUXCS JaHHBIX — OTBET 3aBUCHUT OT OTHOLIEHMSI MacC.

J1. Henb3s cka3zaTh IpU UMEIOLIUXCS JAHHBIX — OTBET 3aBUCUT OT BBICOTHI OPOUTHI.

Kputepun u Texunueckue 0a//bl: BEpHbINA OTBET -2, HEBEPHBIN OTBET -0).

6.

K opburanbHOil cTaHIMK, HAXOAIIEHCS Ha KPYTOBOM 3eMHOM OpOHTE, IPUCTHIKOBBIBACTCS
KOCMHMYECKHI KOpaliib. B MOMEHT CTHIKOBKM ABUTaTEN CTAHIIMU U KOPAOIIs BHIKITIOUEHBI, BEKTOPHI
CKOpOCTEH KOJITMHEapHbl, HO MOAYJIb CKOPOCTH KOpabis uyTh OOJIbIIE MOIYJISi CKOPOCTH CTAHIIHH.
[Tocne cTHIKOBKM KOPaOJIb M CTAHIMA JBMXKYTCS KaK €MHOE TEJO0, BIUSHUE aTMOC(EpHI
npeHeOpexxumo Mano. Kak usmeHnTcs anoreit OpuOTHI CTaHIMM MTOCTIE CTBIKOBKH MO CPABHEHUIO C
€€ aIroreeM JI0 CTHIKOBKU?

A. He n3menurces.

b. Yeeaunuurcs.

B. Ywmenpmurcs.

I'. Henp3s cka3aTh IpHU UMEIOIIMUXCS JaHHBIX — OTBET 3aBUCUT OT OTHOLIEHUS Macc.

JI. Henp3s ckazaTh NpH UMEIOIINXCS JAHHBIX — OTBET 3aBUCHUT OT BBICOTHI OPOUTHI.

3a cueT JONMOJTHUTEJBHOI0 HMITYJIbCa OPOUTA cTaHeT 0oJiee BHICOKOH JUIMNITHYECKO, T.e. anorei
yBeauunrcs. IIpu 3T1oM, TOUKa CTBIKOBKH OyJeT J1e:KaTh Ha HOBOI OpOMTe U CTAHET ee epureeM, T.e..

nepurei He H3BMEHHUTCH.

Kputepun u Texunueckue 0a/1/bl: BEpHbINA OTBET -2, HEBEPHBIN OTBET -0).

7. Kakoe MUHUMaIbHO BO3MOXKHOE BpeMs MTOJTyUEHHUs OTBETa KOCMOHABTa ¢ Mapca npu o0paiieHnn K

HeMy ¢ 3emMiH (0T MOMEHTa 0OpalleHus 10 MoJyYeHHs Ha 3emiie oTBeTa)?
A. 44 munytsl 35 cex
b. 25 mun 21 cex
B. 22 mun 58 cex
I'. 14ac 14 mun
J. 6 mun 12 cek

Kputepun u Texunueckue 0a/1/bl: BEpHbINA OTBET -2, HEBEPHBIN OTBET -0).

&. Kaxkoro usera 3Be31561 MOKHO HAOJIIOAATH C 3eMiIu?

A. Bejble, cuHUEe, KpacHbIe, KeJITbIe H OPAH:KEBbIE.
b. Tonwko Gemnbie.
B. Tonbko Genbie U KpacHBIE.



I'. Tonbko Oemnbie, CHHUE U KpPACHBIC.
J1. bensie, kpacHble, TOIyObIE, )KENThIE, KOPDUUHEBbBIE, 3€JICHbIC U OPAaHKEBbIC.

Kpurepun u TexHudeckue 0a/uIbl: BEPHBINA OTBET -2, HEBEPHBI OTBET -0.

9. Kak yacro mranera Hentyn npoxoaut o aucky CouHIa Juist 3eMHOT0 Habmoaarens?
A. IlpumepHo pa3 B Mecsll.
b. Oaun pa3 B uetbipe roaa.
B. Kaxnprii 7eHb B SICHYIO MIOTOAY.
I'. Opun pa3 B 10000 ner.
J1. Hukorga.

Kpurepun u TexHudeckue 0a/uIbl: BEPHBINA OTBET -2, HEBEPHBI OTBET -0.

10. Kakoit kocMu4ecKnii 00bEKT KaxkeTcst Oosbie mpu Hadmoaerann ¢ FOnmurepa — CosHIle WK CITyTHUK

Onurepa Mo?
A. Koneuno, Comsie!
b. OHu BBITIIAAST MPUMEPHO OJMHAKOBBIMHU I10 Pa3Mepy.

B. Ho.
I'. Yo HeBO3MOKHO HAOMI0AaTh, HAX0AsCh Ha FOmuTepe, n3-3a oYeHb IIOTHON aTMOchephl.

J1. DTO HEeM3BECTHO, MOCKOJIBbKY HUKTO U3 JII0JIei HUKoraa He O6bu1 Ha FOnurepe.
Kputepun u Texunueckue 0a//bl: BEpHbIA OTBET -2, HEBEPHBIN OTBET -0).



3amaua 1

B npremHoi mexay Tem nosiBunach npegcraBuTeNbHMLA OOHOM N3 peknamHbIX (hupm.

Moabexas K HeaHalike, oHa CyHyna emy B PyKW Mnakar, Ha KOTOPOM ObIfo HanncaHo:

XKaneTb He ByayT KOPOTHILLKM

1 He NOTPaTAT AeHbIN 3ps,

Konb ByayT BCe XeBaTb KOBPUXKM

KoHdpeTHOM cbabpukn "3aps”.

H.H.HocoB «HesHarika Ha JlyHe»

[Tocne Takoi pexiambl padbpuka «3aps» MOIydniIa OTPOMHBIN 3aKa3 Ha KOBPIKKU M Paclpesienuia

ero Ha 100 mekapei (KaxIplii M3 HUX BBINEK CBOIO YacTh 3aKa3a, MPUYEM 3TH YaCTH MOITHU OBITH
paznmuunbl). Kaxaplii nekaps padotan Bpems t;, j = 1,2, ...,100, 3a kotopoe 99 ocranbHbIX niekapei,

k
paboTasi BMECTe, BBITIOJHUIIN ObI — BCETO 3aKa3a. Cymmapnoe Bpemst paboTbl T = t1 + t, + - + t1p0

MOKa3aJI0Ch MEKapsIM CIUIIKOM OOJBIIMM U B CICAYIOIIUN pa3 OHU JJISI BBIIOJHEHUS TaKOTO XKe
3aKa3a CcoOpaJiuCh BMECT€ M YIpPaBWIMCh C HUM 3a 8 dYacoB, pabortas 0e3 mepephiBOB
(TpOM3BOAUTENLHOCTH KAKIOTO OcTajack mpeknei). Haiinure T (OTBET 3anUIIUTE B Yacax).

Pemenue. ITycTe Mpon3BOAUTENBLHOCTh KaXKIOTO TIEKaps paBHa vj. Torma KaXIplid U3 HUX Clesal
4acTh pabotel A; = vjt;, mpudem A; + -+ Ajgo = 1. Ilo ycoBuIo, 171 KaXI0r0 meKaps UMeeM
tj(vl + -+ Vg0 — vj) = S JloGasnss croga cnaraemoe A; m cinoxuB Bce 100 3TMX paBeHCTB,
MOJIYYHM B JIEBOI YacTu cyMMapHoe BpeMs T, yMHOKEHHOE Ha CYMMapHYIO MTPOU3BOIUTENBHOCTD, a
crpasa noixyuum 100 - S + 1. Bropoe ycrmoBue 3amaun maet Ham 8(v; + -+ + v4909) = 1. Boipaxas
OTCIOZIa CYMMAapHYIO MMPOU3BOUTEIBHOCTb, TOTYyYUM

Orser: T =8 (100~ + 1) =800~ + 8.

Kputepun u TexHnuyeckue 0aJIbl: BEpHBIN OTBET U pemieHne — 10, BepHBIA OTBET 0€3 perieHus —
oT 6 10 8, YaCTUYHO BEPHBIN OTBET — 5, €CTh NPOJABMKEHUA — OT 1 110 3.

3axaua 2

B Te gHu B KocMuyeckom ropogke roctunm actpoHom Anbda un nyHornor Memera

1 NpuexasLUne BMecTe C HUMu ea usunka KBaHTuk n KaHTuk.

Bce yeTBepo npuexanu cneumnanbHO, YTO6 NO3HAKOMUTBLCS C YCTPOWCTBOM
KOCMMWYECKOW pakeTbl U ckadhaHOpOoB, Tak Kak caMmy cobnpanucb NOCTPOUTb pakeTy
1 COBEpLUNTb KOCMUYECKMI NOMET K 3emne.

H.H.HocoB «HesHavika Ha JlyHe»

JlyHaTHKH MOCTPOMIIM TBEPAOTEIbHBIH KOCMUUYECKHI anmapar (He UMEIOIINN TOJIBIKHBIX YacTei),
crocoOHBINM  BbIepkuBaTh 100-kpaTHYt0 meperpy3ky (Heperpy3kod CUYuTalTe yCKOPCHHE
CBOGOIHOrO IaeHHs BHYTPH CHapsiaa, OTHeceHHoe kK g = 9,8 m/c?). Ero mpemonaraercs 3amyCTHTb
KaK apTHJUIEpUICKUIN CHapsi ¢ oBepxHOCTH JIyHbI o nmapabonudeckoil Tpaekropuu. CTBOI Opyaus
YIJI0KE€H FTOPU30HTAILHO HAa TOPHOE TU1aTo. Berunciure HE0OXOAMMYIO JUIMHY CTBOJA.

Pemenne. s mosnera mo mapabosie cHaps] JODKEH HaOpaTh BTOPYHO KOCMHUYECKYIO CKOPOCTD,

KoTopas s JIyHbl paBHa /% ~ 2376 m/c. Umeem vy = 0,1, = 2376%,61 = 100g = 980 m/c?.

2376
Tornma Bpems 1moseTa CHapsia B CTBOJIE PABHO t = oa0 ~ 2,4245 c. Torga qyMHA CTBOJIA paBHA

2
Otger: S = % ~ 2880,3 m.

3agaua 3

HakoHeL, oH Bbinnakan Bce crieabl, KOTOpble Y HEro Gbinu, 1 BCTan ¢ 3eMnu.
W Beceno 3acmesincs, yBUAeB Apy3en-KopoThILLEK, KOTOPbIE PALOCTHO NPUBETCTBOBANM POAHY0 3eMrio.
— Hy BoT, 6patubl, 1 Bce! — Beceno 3akpuyarn oH.



— A Tenepb MOXHO CHOBa OTMNpaBNSATbCHA KyAa-HMbyap B nyTellecTsue!
H.H.HocoB «HesHalika Ha JlyHe»

B cnenyrommii pa3 KOpOTBHIIKM OTHpaBUiauCh Ha Mapc. Bo Bpems skcnenunuu 3Halika pemnl
MIPOBECTH ClIeyrouii onbIT. OH BBIAYN JIBa MBUIBHBIX MY3bIps TUaMeTpaMu d; =5 cM u dy = 6 ¢,
OCTOPO’XHO TPOTKHYJ MBUIBHYIO IUICHKY, OOpa3yIollyl0 CTEHKU MY3bIpei, TOHKON CTEKISHHOU
TpyOKOM, W COCAMHIII My3bIpH MEXIy coOoi. [locime 3Toro Bech BO3AyX M3 OIHOTO ITY3BIPS
MOJIHOCTBIO MIEPETEK B APYTrOM My3bIpb, KOTOPBII B pe3ysibTaTe YBEIUYMICS B JUAMETpe 0 d3 = CM.
Kakoe 3HaueHne atMOC(HEPHOTO MaBJICHHS p MOIYYHSI KOCMOHABT IO pe3yibTaTaM CBOETO OIbITa?

2
YckopeHue cBOOOIHOTO MaACHUs y TOBepXHOCTH Mapca cocraBister g = 3,7 m/c”. IloBepxHOCTHOE

HATSDKCHIE MBUIBHOTO pacTBopa o = 0,04 H/m, miotHOCTh pryTH p = 13,6 r/em’. O6beMoM TpyOKH
MOJKHO TIpeHeOpeub. OTBET MPHUBEIUTE B MIJUTUMETPAX MAPCHAHCKOTO PTYTHOTO CTOJI0A, OKPYTIIUB
10 COTBIX.

Pemenune. JlaBneHue BHYTPH MBUIBHOTO MY3BIpS TUaMeTpoM d ompenensercs 1o Qopmyne:

8o
p= p0+7, rae pp — arMocdepHOe IaBJICHHE, 0 — TOBEPXHOCTHOE HATSHKEHHUE MBUIBHOTO

pactBopa. B sT0ii Qopmysne yuTeHO, YTO MbUIbHAs IJIEHKA, 00pa3yrolias UCKPUBJICHHBIE CTEHKH
My3bIPsi, UMEET JIBE MOBEPXHOCTU: BHEUIHIOI M BHYTPEHHIOIO, & TOJIIMHA TUIEHKU MPEHEOPEKUMO
Mmana. [lomarasi, 4To BO3AyX B YCJOBHUSAX ONbITA MOKHO CUYMTATh HJCAIBbHBIM Ta30M, 3alHIleM

8o |
YpaBHEHHUS  COCTOSIHMSI ~ BO3JyXa B  MBUIBHBIX  ITY3BIPAX: Do +— gdf =V,RT,
1
8o |1 5 8o |\ .
Do+ R gd =V,RT , | po+ R gd = (v, +V,)RT . Vickmto4ast U3 3TUX ypaBHEHHH KOJIMYECTBA
2 3

BO3AyXa B Iy3BIPSIX V,, V, U €ro aOCOIIOTHYIO Temmeparypy I, MojydaeM JUIsl po BBIPAXKEHHUE:

dl+d; —d;
po =80-——35—. llockonbKy ycKOpeHHE CBOOOJHOrO majeHus y mosepxHocTH Mapca
g=3,7 M/c’, a IUIOTHOCTH prytu p=13,6 r/cM’, TO HCKOMOE JABICHHE B MUWJJIAMETPAX
MapCHaHCKOTO PTYTHOTO CTON0A PAaBHO pyy, = Do
pPg

8¢ d>+d?-d?
OtBer: py, = — —— 23
[9%4 d3 _dl —d2

Kputepun u TexHnuyeckue 6aJIbl: BEpHBIN OTBET U pemieHne — 10, BepHBIA OTBET 0€3 perieHus —
0T 6 110 8, YaCTUYHO BEPHBII OTBET — 5, €CTh NPOABMKEHUSA — OT 1 10 3.

3agaua 4
Takum o6pa3som, JlyHa — 3TO He Nonbil Wap, BPOAE PE3VHOBOIO MsAYa,
Kak npegnonoxwun 3Havika, a Takom Lwap, BHYTPM KOTOPOro UMeeTcs Apyron wap,
OKPY)XEHHbIV NPOCMONKOM 13 BO3AyxXa UMW Kakoro-HMbyab Apyroro rasa.
H.H.HocoB «HesHarika Ha JlyHe»
[Ipennonoxum, yto Moaens JIlyHbl TakoBa, KaK ONMKMcaHa B KHUTE€. A UMEHHO, BHEIIHSS MTOBEPXHOCTh
JIyHBI ecTh mapoBo# caoil ToMmuHOu 17,4 KM, 3aT€M UIIET CJIOM Bo3Ayxa ToimuHon 120 kM, a 3atem
HaxOJUTCs TBEPAOE MapooOpa3zHoe oJHOpoaHOoe siapo. KakoBo Torma yckopeHue m/c? CBOOOIHOTO

TnajeHus Ha MOBEPXHOCTH 3TOr0 BHyTpeHHero sapa? Macca Jlynsl pasna 7,3477 - 10%2 kr, pamuyc

1

Jyuel 1737,4 kM, rpaBuTanionHas noctosunas 6,6741 10711 m3kr~1c™2. Otser okpyraute 10

COTBIX.



Pemenune. JlokaxkeM mpexae BCEro, YTO BHEIIHWHN IIAPOBOM CIIOM HE MPUTATHUBAECT MaTEPUAIbHYIO
TOYKY BHYTpHU cdepbl. [ljig 3TOro mpoBeaeM M3 3TOM TOUKH JBa KOHYCa (IBYCTOPOHHUN KOHYC C
o0mieil BBICOTOM) C OYEHb MAJCHBKHM TEJIECHBIM yrjoM. Toraa miiomajab MOBEPXHOCTH chepsl,
BBICCKAaCMasl KOHYCOM MOKHO CYHUTATh paBHOfI rmjiaomaan OCHOBaHUA KOHYCA. HyCTB BBICOTA MICPBOTO

h r
KoHyca h, a Broporo H, paanyc oCHOBaHHsI IIEpBOro KOHYca 7, a Broporo R. B cunmy monoOus il

2

o h .
T.€. IUIOLA1 OCHOBAHWUM KOHYCOB OTHOCSITCS KaK (E) . Ho Torna Tak >xe oTHOCATCS 00bEeMBI YacTei
IapOBOI0 CJI0sl, MONABIINE B IEPBbIM U BTOPOM KOHYC, a 3HAYUT U UX MacChl. II0CKONBKY CHIIBI

Gm GM .
TATOTEHUsI paBHBI F; = wz F, = —z COOTBETCTBEHHO (MaTepHalIbHYIO TOUKY OepeM eIMHUYHOU
Macchl), TO OHM PaBHBI IO MOAYJIO M HamNpaBieHbl MPOTUBOMOIOKHO, T.€. B3aUMHO COKpAIIAtOTCs.
[TockonbKy Halle paccykKACHHUE BEPHO JUIs JII00OT0 ABYCTOPOHHETO KOHYCa, MOIYy4aeM pe3yabTaT —

CyMMapHO€ IPUTSKEHUE IIAPOBOTO CJIOS BHYTPU Cephl paBHO HYIIIO.

GM
Hrak, nocTtaroyHO HamMcaTh 3aKOH TATOTEHUS Ui BHYTpeHHero sigpa JlyHel, T.e. a = =z IIo
ycnoButo, R = 1737,4 — 17,4 — 120 = 1600 kM. Macca BHyTpeHHETO si/ipa ecTh Macca Bcell JIyHbl

3a BBIUETOM MAacCChl IAPOBOTO CJIOA (Maccoil TPOCIOWKK BO3ayXa MpeHeOperaem), T.€. paBHa

7,3477 - 1022 <1—M>. O0beM CJI0S ~ paBeH pAa3HOCTH OOBEMOB MIAPOB, T.€. Vipoq =
06mui

%n(1737,43 —17203%). O6mmii 006BbeM ecTh cyMMa 3TOro 00beMa M 00beMa BHYTPEHHEro Iapa
pamycom 1600 km. Otcioma =22 ~ 0,03539,

0BLmit

Otger: a ~ 1,84532 w/c’.

Kpurtepuu n TexHuyeckue 6ajjibl: BEpHBINA OTBET U peuieHue — 10, BepHbIi oTBET 06e3 pereHus —
oT 6 710 8, YaCTUYHO BEPHBIN OTBET — 5, €CTh MPOABUKEHUS — OT 1 110 3.

3axaua 5

A Tbl He roptoii, paboTbl BCem XBaTuT, — cka3an eMy BuHTuk. — Bo-nepBbix, BOKPYr LOMOB Hafo NOCaauTb LBEThI,
4106 6bINO KPACUBO; BO-BTOPbIX, OT 3MEKTPOCTaHUMn 4o KocMuyeckoro ropogka Hago NpoBECTU 3NEKTPOMHMIO,
4106 6bINO INEKTPUYECTBO; B-TPETLUX, HAQO0 CAeNnaTh Aopory, 3aacdanbTUpoBaTh ynuLbl,

NpoBECTN BOAOMNPOBOA, OTAeNaTh NOMELLEHUS. ..

H.H.HocoB «HesHalika Ha JlyHe»

B xBagpare ABCD co cTopoHOM 3 OTMETWJIM CEpEAMHBI BCEX CTOPOH (Touka E — Ha cropone AB,
Touka F — Ha ctopone BC, Touka G — Ha cropoHe CD u Touka H — Ha cropoHe DA). 3aTtem npoBenu
nomanyo AFDECHBGA. Halinute miioniaap TOM 4aCcTH KBaJpara, B KOTOPYIO MOMal €ro LUeHTp.

Pemenne. IIposenem nuaronans BD u cpeantoro nuauio FH. OtmeruM Touky  nepeceuenus FH u
BG. U3 teopembl Daneca ciaenyet, uto @ - cepenuna BG. 3ametuMm, uto EC mapannensHa AG,
OTKyZa cienyer, uro EC - cpenHss nuHUA B TpeyrojibHuke ABG. 3HauuT, 3Ta mpsimMasi epecekaer
CTOpoHY BG B ee cepeirHe — B TOUKE (). AHAJIOTUYHO JOKa3bIBa€M, UTO quaroHaib BD, otpe3ok AF
u otpe3ok CE mepecekaroTcsi B 0HON Touke (0003HaumM ee P). O003HAUMM eIle EeHTp KBajpara
yepes 0.

Tenepp 3ameruM, yto BG — Menuana TpeyroibHuka BCD, a 3Ha4uT W TpeyroibHuka BOM, T.e.
0Q

o = % Hanee, ABFH - npaMOyroyibHUK, a 3Ha4uT FA - meauana tpeyronbHuka BFH. Tak xkak BO

op 1

— TOXE MeJMaHa B ATOM TPEYTOJIbHHUKE, TO P - Touka mepeceueHus MeAMaH, OTKyJa 57 Torga
1

Spog = ES Bor- M7 OCTalbHBIX CTOPOH BCE€ AaHAJIOTUYHO, T.€. LEHTPaJbHas YacThb €CTh

1 o
BOCBMUYTOJIBHUK, ILIOIIaAb KOTOpPOIO paBHa E 4aCTb CYMMBI IUIOIIAACH TPEYroJIbHHKOB

BOF,COF,C0G,DOG, ..., T.e. mi0OLWAaA BCEro KBaapara.



OTtBeT: z =1.5

Pemenne 2. Beenem cucteMy KOOpJIMHAT € LIEHTPOM B TOUKE 4 U OCSIMH, HAIIPaBJIEHHBIMU 110 AD n
AB. Tornma Touku umerot koopaunarel A = (0,0),B = (0,3),C = (3,3),D = (3,0),E = (0,1.5),F =
(1.5,3),G = (3,1.5),H = (1.5,0). Torxaa npsimast AF umeeT ypaBHenue y = 2x, a npsimasi CE umeet
ypaBHEHHE Y = g + 1.5. Toraa ux Touka nepeceveHus: (0003HAUMM e¢ P HAXOAUTCS U3 YpPaBHEHUS
2x = g + 1.5, otkyna P = (1,2). Ananoruyno, npsimass BG umeeT ypaBaenue y = 3 — x/2, a Toraa
TOYKa TMepecedeHuss ITo mpsiMoi u npssmoid CE (Ha3zoBeM 3Ty TOUKy (J) HaXOIUTCS M3 YpaBHEHUS
§+ 1.5 = —g + 3, orkyma Q = (1.5,2.25). Hakomen, uentp ksagpara (Touka () uMeeT
koopauHaTel (1.5,1.5). Torma miomane TpeyronbHuka OP(Q paBHA TIOJOBUHE IPOU3BEICHUS
ocHOBaHMsi OQ W BBICOTHI M3 TOYKM P Ha 3Ty CTOPOHY, T.€. paBHA % 0.75-0.5 = %. B cuny
CUMMETPHH TUIOMIA/(b IEHTPATbHOTO BOCHBMHUYTOJFHUKA COCTABJICHBI U3 BOCBMH TaKWX IUIOIIAJICH,
T.C. paBHa %

Kputepun u TexHnuyeckue 0aJibl: BEpHBIN OTBET U pemieHne — 10, BepHBIA OTBET 0€3 pelieHus —
oT 6 10 8, YaCTUYHO BEPHBIN OTBET — 5, €CTh NPOJABMKEHUA — OT 1 110 3.

3amaua 6

KopoTbiwku B Kocmuyeckom ropofe yxxe AaBHO cranu.
HWKTO He gan HU4ero nroxoro.

He cnanu nuwe 3Harka u npodeccop 3BE3404KMH.
OHM Bbinn 3aHATLI MaTeMaTUYECKUMMN pacHeTamu.
H.H.HocoB «HesHalika Ha JlyHe»

ITomorute 3Halike 3aBEpIINTH pacueThl: HAWJUTE MUHUMAJIbHOE 3HAUYEHUE BBIPAKEHUS
a® + b3 + ¢3 — 3abc,
€ClM @, b u ¢ — pa3nIuYHbIe HaTypaJIbHBIC YKClia, TpudeM ab + ac + bc = n.

PemeHI/Ie. I/I?)BGCTHO, qTO AJIA HIOGBIX IIOJIOKUTCIIbHBIX YHCECII xl, ey xn HUMEECT MECTO HepaBeHCTBO
x1 + ot + xn

> n X4 " "X
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Ucnons3ys ero gana umcen a3, b3, ¢3, Bumum, uyro Bwpaxenue a’+ b3+ ¢3 — 3abc
HeoTpunatebHo. C Ipyroi CTOpOHBI, MpU @ = b = ¢ Haie BRIpaXEHHE paBHO HYI0. OIHAKO, 1O
YCIIOBHIO, YHCIa @, b,C MOMKHBI OBITh Pa3IMYHBIMU HAaTypaJbHBIMH. 3HAYUT, HAO B3SITh UX TaK,
9TOOBI Pa3HOCTH MEKAY HUMH OBUTH MUHHMAaJIHHO BO3MOXHBIMH, T.€. paBHbIMH 1. VTak, BeIpaKeHHE
Oyaer MUHUMAIbHBIM, eciii @ = b — 1,¢ = b + 1. B atom ciyuae Boipakenue umeet Bug f(b) =
9b, a orpanuuenue umeeT BUA 3b? — 1 > n. 3HAauuT, HAaNO B3ATH HAMMEHbIIEE HATypaabHOe b,

takoe yto b > \/(n + 1)/3.

Pemenune 2. 3aMmeTyM, 9TO
a® +b3+c®—-3abc=(a+b+c)a®?+b%+c?—ab—ac— bo).
Bripakenue Bo BTOpoii CKOOKE paBHO

1
a2+b2+c2—ab—ac—bc=E((a—b)2+(b—c)2+(a—c)2).

DTO BBIPAKEHHUE OCTHUTACT CBOETO HAMMEHBIIEro 3Ha4yeHHWsl (HOJB) B ciaydae a = b =c. Ilo
YCIIOBHUIO 3a/layM, Yucia a, b, c pa3nuyHbl, a TOrJa HauMEHbIIEee 3HAUYEHUE BBIPAXKEHUS €CTh 3 U
JOCTUTAETCs B cllydae, Korma a,b,c — uaymme moapsn HaTypaibHble uncia. OTcrona moirydaeM
HepaBeHCTBO a’ + b? + ¢? > 6 + n. Tenepb 3aMeTHM, 4TO
(a+b+c)2=a’+b*>+c?+2ab+2bc+2ac=>6+n+2n=6+ 3n.



BosBpamasch K IepBoii cTtpouke, BuauMm, uto a’ + b3+ c¢3 —3abc > 3v6 +3n. C pgpyroit
CTOPOHHI, B3iB @ = b — 1,c = b + 1 u BeIOupas uncno b HaMMEHBIIUM, HO TaK, 4TOObl @ + b + ¢ =

V6 + 3n, T.e. uTo0bI b > /(n + 1)/3, momy4nm OTBET.

OtBer: MuHHMMaJbHOE 3HAYCHHE TMOJY4aeTcss MOACTAaHOBKOW uucen b—1,bub+ 1, tne b -

HAaUMEHBIIIee HATypaIbHOE YKCIIO, YOBIETBOPSIOIIee HEpaBeHCTBY b = /(n+ 1)/3.
Kpurtepuu n TexHuyeckue 6aJibl: BepHBINA OTBET U peuieHue — 10, BepHbIi oTBET 06e3 pereHus —
oT 6 10 8, YaCTUYHO BEPHBIN OTBET — 5, €CTh NPOJABMKEHUA — OT 1 110 3.

3agaua 7

[Insi NyHHbIX aCTPOHOMOB MOSIBIIEHWE KOCMUYECKOIo kKopabnsi

Hag ropofom ®aHToMacoM He BbINo HEOXKMOAHHOCTLIO.

B cBOE BpeMsi OHM TOYHO 3aCeKNN MeCTo, B KOTOPOM MpWIyHUnach paketa.
C Tex nop HECKONbKO AEeCATKOB rPaBUTOHHbIX TEMECKOMOB,

pa3bpoCaHHbIX B Pa3fNYHbIX JTYHHbIX FOPOAaX,

crneguvnu 3a 3ToM TOYKOW NyHHoro Heboceoaa.

H.H.HocoB «HesHavika Ha JlyHe»

[Ipenmonoxum, yTo MOAeNb JIYHBI TaKOBa, KaK OMKMCAHA B KHUTE. A UMEHHO, BHEIITHSSI TOBEPXHOCTh
JIyHbI ecTh mapoBoii coi ToamuHon 17,4 kM, 3aTeM UAET ciI0i Bo3ayxa TonmuHoM 120 kM, a 3aTem
HAXOJUTCS TBEPJOE MIApOOOpa3HOe OJHOPOAHOE sApo. B mombiTke 3aduKCHpOBaTH MOSBICHHE
pakeTsl 3eMJISIH Ha BHYTPEHHEH CTOpPOHE BHEIIHEH MOBEpXHOCTU JIyHBI JIyHHBIE KOPOTHIIIKH
KCTOJIB3YIOT TeNEeCKOMNbl ¢ 40-KpaTHBIM YBEIMYEHUEM W TOJIEM 3peHus okyisipa — 60 rpagycos.
[Ipeanonoxus, yTo HabmomeHne HempepbiBHO BenyT 200 TeneckomnoB (oOmacTh HAOMIOICHUS HE
MEPEKPHIBAIOTCS), a IMOSBJICHHE MOXKHO PAaBHOBEPOATHO OXHUJAAaTh B JIOOOH TOYKe, KaKoBa
BEpPOSITHOCTH OOHAPYKECHHUSI?

Pemienne. HMctuaaoe mone 3penuss paBHo 60/40=1,5 rpamgyca, T.e. HaOmromaTenb BUAWUT

BHYTPEHHOCTb KOHyca ¢ yrioM a = 0,75° npu Bepimue. TenecHslii yron konyca paBen 2m(1 —
1-cosa

COSQ ), a TOJIHBIA TEJECHBI Yroia paBeH 47m. 3HAYUT, UCKOMasi BEPOSATHOCTh €CTh P = >

200 =~ 0,0086.

OTtaer: 0,0086.

Kpurtepuu n TexHuyeckue 6aJibl: BEpHbIA OTBET U peuieHue — 10, BepHbIi oTBET 06e3 pereHus —
0T 6 110 8, YaCTUYHO BEPHBII OTBET — 5, €CTh NPOABMKEHUS — OT 1 10 3.

3axaua 8

Kpome 3a6oTbl 0 nuwe, XKynno npossun Takke 3aboTy o yucToTe.

— Y Bac, ronybuuk, B 3TOM KOMHAaTE CIMLLKOM MHOMO CKOMUIOCh APSiHW, ckasan OH ogHaxabl CnpyTcy.
— OpHako ybupaTtb 3aech He ctouT. Mbl nonpocTy nepengeM B ApYryto KOMHaTY,

a Korga HacBMHUM TaM, Nepenaem B TPETbIO, MOTOM B YETBEPTYIO,

W Tak, Noka He 3aragum Becb AOM, a TaMm BUAHo Oyaer.

H.H.HocoB «HesHalika Ha JlyHe»

Jlom Cnpyrtca umeer ¢opMy NpsSMOYTOJIbHUKA, MOJEICHHOTO Ha KBaJpaTHble KOMHATHl. JKymno
COCTaBWJI TUIaH JoMa Ha Oymare, pa3OuMB €ro, COOTBETCTBEHHO, Ha KIETKH (BCEro
M ctpok, N ctonb1oB). OqHa)Kapl OH OTMETHII Ha IJIaHE 3aXJIaMJICHHbIE KOMHATBI, a IIOTOM BBIpe3all
OTMEUYEHHbIE KJIETKU. Ha CKONbKO KyCKOB pacmanércsi ocTaBLIasicsl 4acTh IutaHa? J[Be KJIETKH He
pacmagaiTcs, €caM OHM MMEIOT OOIIyro cTopoHy. Hammmmre mporpaMMmy Ha Bamiem JHOOMMOM
S3bIKE IIPOrpaMMUPOBAaHUs, KOTOpasl pelIacT dTy 3a1aygy.

Bxonnbie njaHHBIE:



Ha Bxon momaroTcsi TpH HATYpaJbHBIX YHCIa — KOJUYECTBO CTPOK M, KoOIu4ecTBO CTONOIOB N
KapThl U 4UCI0 K — KOIMYECTBO BBIPE3aHHBIX KJIETOK. 3aT€M IOCIENOBATEIBHOCT K map 4uceln —
HOMEp CTPOKH M HOMEp CTOJIOLAa BEIPE3aHHOM KJIETKU.

BrixogHnle qaHHbIe
Heo6xoauMo BBIBECTH OJTHO YHCIIO — KOJTMYECTBO KYCKOB, HA KOTOPBIE pacIaics IIaH.

IIpumep
Bxonnble naHHbIC
445

12

21

23

32

42

BrixogHble faHHBIE

4

[TosicHeHne — CMOTpPU PHCYHOK, TJ€ YEepHbIM O0O3HAYEHBI BBIPE3aHHBIC KIETKH, a HOMEpa
MMOKa3bIBAIOT YaCTH, HA KOTOPBIEC pacmaigack Oymara.

Pemenue.

#include <iostream>

#include <vector>

using namespace std;

int n, m;
vector< vector<int> > A;

void dfs(int 1, int j, int color) {
A[1][j] = color;
for (ints =-1; s <= 1; ++s)
for (int t =-1; t <=1; ++t) {
int X = its;
inty = j+t;

if ((labs(s)+labs(t) )<2 &&
x>=0&&x<n&&
y>=0&& y<m &&
(Alx][y] == 0)) {
dfs(x, y, color);

int main() {
int d;
intx,y;



cin >>n>>m >>d;

A.resize(n);

for (inti=0; 1 <n; i++) {
Ali].resize(m);

}

for (inti=0;1<d; i++) {
cin >>x >>vy;
Alx-1][y-11=-1;

}

int color = 1;
for (inti=0;1<n;1i++)
for (int j = 0; j <m; j++) {
if (A[i][j] = 0) {
dfs(i, j, color);
color++;
}
h

cout << color-1;

return 0;
Kpurtepuu n TexHuyeckue 6ajibl: BepHbINA OTBET U peuieHue — 10, BepHbIid oTBET 06e3 pereHus —
oT 6 10 8, YaCTUYHO BEPHBIN OTBET — 5, €CTh NPOJABMKEHUA — OT 1 110 3.



