KOCMOHABTHUKA
2023
KJIACCBI 10-11

Bapuanr 3

§ 5 . 2023
Haiimute cymMmmy Bcex KOpHeE# ypaBHenuss x + V1 —x3 = 2022

Pemenne. O003HaYNM % = b, IepeHeceM X B MPaBYIO YacTh U BO3BEJEM B KYO:
1—x3=b3—-3b%x+3bx*—x® ©3bx*-3b*x+b3>-1=0 &
3b2 /D
6b '
rme D = 12b —3b* > 0, tak kak b < /4. Ilonyunnu 1Ba KOpHS, CKIIajbIBas

= X =

KOTOPbIE, HAXOAUM OTBET: X; + X, = b.
2023

2022
Kpurtepun nposepku:

OT1BeT:

15 6annoB — OTBET BEPHBIN, pElIEHUE MOTHOCTHIO 00OCHOBAHO.

14 GanioB — OTBET BEPHBIN, HO HE JOKA3aHO, YTO KOPHU CYILLECTBYIOT.

10 GamyoB — OTBET HEBEPHBIN BCIEACTBHE OLIMOKK B (opMylie KOpHEH Wiu B
TeopeMe Buera.

0 6ayoB — Bce OCTalbHOE.

VY xuTenen NByMEpPHOW BCEJIEHHOW BO3HUKIIO MPEAMNOJIOKEHUE, UTO UX BCEIICHHAS
MPEACTABIIAET COOOM HE MIOCKOCTh, KAK UM JIOJITO Ka3aJIOCh, a chepy, BIOKEHHYIO
B TPEXMEPHOE MPOCTPAHCTBO. OHU MOKa HE MOTYT HU MPOHUKHYTh B TPEXMEPHBIN
MUp, HU OOJIETETh CBOIO BCEJIICHHYIO KpPYroMm, HO 3aMETHJIM, YTO TOJbKO Ha
CPaBHUTEJIBHO MajbIX MacluTadax JJMHA OKPY>KHOCTH COOTBETCTBYET M3BECTHOM
dopmyne L = 2nr,tne m = 3,1415926535 ... Y odyeHb OONBIINX OKPYKHOCTEH
peanbpHas JIMHA MEHbLIE pacyeTHOM. Hampumep, eciu paguyc OKpPYKHOCTH T
PaBEH OJTHOMY MUJUIMApAy METpOB (IO YAUBUTEIHHOMY COBMHAJCHUIO Y HUX TOXKE
€CTh TaKas Mepa JJIMHBI), TO JJIMHA OKPYXKHOCTU cocTaBisieT 0,9999 pacueTHOM.
Ecnu mpeanonoxkeHne o TOM, YTO YIOMSIHYyTasi BCEJCHHas sBisieTCs cepoi,
BEpHO, KaKOW JOJKHA Obl JUIMHA TYTH MEXAY JABYMS €€ MaKCUMAaJIbHO
yAAJICHHBIMU TOYKaMH (IyTh MTPOXOIUT IO TTOBEPXHOCTH Cepbl)?

Pemenue. [lycts Ha cepe nuamerpa D = 2R maHa OKpy>XKHOCTh paamyca p. IT1a

OKPYKHOCTh BHJIHA U3 LIEHTpa cepbl MO IMHEHHBIM yIIOM & = 2 arcsin %. 10T

yroja criruBaer Ha cdepe Ayry UIMHBI Ra, KOTOPYIO KHUTEIU JIBYMEPHBIN
BCEJICHHOW BOCIPUHUMAIOT KAaK AUAMETp CBOEU OKpykHOCTU. MTak, mosydaem

. L
COOTHOLIEHUs T = R * arcsin %, L = 2mp, TO ecTh OTHOILLIEHUE 7+ KOTOPOE JKUTEH



C(bepbl Ha3bIBAXOT YUCJIOM TT, I[@ﬁCTBPIT@JIBHO HC IMOCTOSIHHO M paBHO TT

p

R-arcsinp/R’

. T L R . r o
Beipazum p = R'SlnE U TOJY4UM, 4YTO — = TT—Sin-. JlericTBUTENBHO, IIPU

MajbiX 7 K R CHHYC MOYTH paBEH CBOEMY apr'yMEHThl U OTHOLIEHUE MPUMEPHO
PaBHO YUCIY 77, HO JJI1 OOJBIIMX 7 Pa3HUIIA CTAHOBUTCS Bce Oosiee 3aMeTHOM. [1o

o R . r
ycnosuro, npu 7 = 10° monpaBouHblii KO3((HIMEHT paBeH —sin— = 0,9999.

O6o3HauNM x = % Y HalJIeM KOPEHb YPaBHEHUS % = 0,9999 noabdopom:

X 0,1 0,01 0,05 0,025 0,024 | 0,0245
sinx /x 0,998334 0,999983 D,999583 0,999896 D,999904 D,999900
9
Orcroma R === L. 4,08-101° a wuckomoe paccrosHMe — JIMHA
x  0,00245

0OJIBIIION TTOTYOKPYKHOCTH — PaBHO TTR.
OtBer: 1,3 - 101Mm.
Kpurepuu npoBepku:

15 GannoB — PCIICHUC BCPHOC (ﬂame CCJIIM CANMHCTBCHHOCTL KOPHA YpPaBHCHHA

sinx /x = 0.9999 He nmoKa3aHO CTPOTO).

10 GamioB — HEOOOCHOBAHHO TMPEIABSIBICHO HEKOTOPOE MPUOIUZUTEIBLHOE

3HAYECHUE KOPHS YPaBHEHHS.

4 Gasna — NOJy4YEHbl HEKOTOPBIE BEPHBIE COOTHOIIEHUS MEX]Y YIIIOM, PauyCcoOM

chepbl, paaMycoM OKPYXHOCTH M JUIMHOM JIyrH, Janee
MPOJABHKECHUI HET.

0 6ayoB — Bce OcTanbHOE.

OOHOpPONHBIA  CTEPKEHb CKOJB3UT [0 MHEPUMHM IO TIJIAAKOMY

TOPU30HTAJILHOMY CTOJY (CM. pUCYHOK). B HEKOTOpBIIi MOMEHT BpeMEHU

B HGHOI[BH)KHOﬁ CUCTEMC OTCUYCTAa CKOPOCTHM KOHLOB CTCPZKHA

COCTaBJISIIOT C HaNpaBJICHHEM CTepkHs yrael o=30° u ff = 45 . Kakoi
yToJ y 00pa3yeT co CTep)KHEM B 3TOT MOMEHT CKOPOCTh €ro IeHTpa?

BEPHBIX

Pemenue. CKoOpocTh ABMKEHHUS JIOOONM TOYKH CTEpPKHS €CThb CyMMa JBYX
CKOPOCTEN — CKOPOCTU JBUKEHHS IIEHTpPa MAacC CTEPKHS M CKOPOCTH BpAILECHUS
CTEP>KHSI OTHOCUTEIIBHO 3TOr0 IeHTpa mMacc. CTepKeHb OJHOPOJIEH, TO €CTh, €T0

IIEHTP Macc COBIAJACT C cepeanHOr crepkHsa. O0o3HAYMM JJIMHY CTEpKHS 21,

BCKTOpP CKOPOCTH LECHTpa V, a YIJIOBYIO CKOPOCTh BpalllCHUA W. Torna CKOpPOCTb

BpalllCH1s TOYKH CTCPIKHA, HaXO)IHHleICH Ha pacCTOsIHHUN X OT LICHTpaA, paBHA I10

MOAYJI0 XW W HampaBlieHa NEPHEHAMKYJIPHO CTepkHIO. BBemem cucremy

KOOpAMHAT, HarpaBuB och Oy BAOJIb CTEPKHS (HAaIpaBJIE€HUE BBEPX HA PUCYHKE), a

ocb Ox TEpPHNEHIUKYISIPHO CTEPXKHIO (HANpaBJeHHE BIPABO Ha PUCYHKE).



[TpoekTupys BEKTOpBI V; U VU, Ha OCH KOOPJAWHAT, MOJIYYHM CHUCTEMY PaBEHCTB
(uepes vy ¥ V), 0003HAYEHBI IIPOEKIMK BEKTOPA V)
(V1 sina =v, — lw
vy cosa =, v, UVisina+v,sinff v;sina v, sinf
. et = =
vysinf = v, + lw vy
v, cosf = v,

2v, 2v,cosa  2v,cosf

3+/3

Ilyctb Y — MCKOMBIM yroJi, Toraa tgy = %tg a+ %tg p = ~ 0,789.

OtBer: ¥ = arctg (W) ~ 38’

KpuTtepun nposepku:

15 GannoB — pelieHue BEpHOE, MOTHOCTHI0O 00OCHOBAHO.

7 0ayIoB — yAaJIOCh BEPHO BBIPA3UTh YTOJl YE€Pe3 MOYJIU VU, U V5, HO HE yJIaloCh
HAWTHU CBS3b MEXKIY V1 U V.

5 0amioB — KpUTEpUN TOT *Ke, 4TO JUIsl CEMU 0aioB, HO CKOPOCTh U B3siTa Kak
CyMMa BEKTOPOB V4 U V,, a HE KaK cpeJHee apudmeTuyeckoe.

2 Oamna — MOCTPOEH YEPTEX JUIsi MTHOBEHHOIO ILIEHTpa BpamieHus (Mo CyTH
3a/1a4a CBEJIeHA K T€OMETPUUYECKOM ), abIe TPOIBUKEHUN HET.

0 OanIoB — BCe OCTAIBHOE.

Kapra mnoBepxnoctu lllene3siku pa3buta Ha kBajgpaThl. Bces kapra umeer
pasmep M X N. Kaxnplii KBaapar MOXET ObITh JUOO0 TPUTOJAEH s
CTPOUTEILCTBA, JMOO HE MPUroJeH (p)kaBuMHA, 00JIOTAa, HEXBATKa MAIIMHHOTO
Macjia) — Ha KapTe Takue KBaApaTbl Mapkupyrorcs oo 1, mibo 0. Heobxomumo
MOCTPOUTHL 0azy KocMHu4ecKoro (Jiorta, kotopas uMeer (GopMy MpSIMOYTOJIbHUKA.
Haiinure HanbobIyIo mionaas 6asbl, KOTOPYIO MOKHO MocTpouTh Ha [1lenesske.
Hanummre nporpamMmy Ha BailieM JIFOOMMOM $SI3bIKE MTPOTPaMMHUPOBaHUs, KOTOpas
MPUHUMAET Ha BXOJ JIBa HaTypanbHbIX unuciaa M u N u tabmuny M X Nuz O u 1 —
kapty Illenme3sku. BpiBox Bamie nporpaMmel — IUIOIAJb MAaKCUMAaJIBHOU
MPSIMOYTOJIbHOM TTOITA0IHIIBI U3 OJHUX €UHUIL B 9TOU TaOIHIIE.
BxoaHble 1aHHBIE

B nepBoil cTpoke BBOISTCS JBa HATYpaldbHbIX unciia M (YUCIO CTPOK TaOIMIIHI)
u N (uucio cTosiooB) B quana3one ot 1 1o 256 kaxmoe. 3aTeM BBOASITCS M CTpoOK
3 N cUMBOJIOB Kax/1asi (CUMBOJI B CTPOKE MOKeT ObITh 0 uiu 1, cTpoka BBOAUTCS
6e3 IpoOeoB).

BbIXoaHbIE JaHHDBIE

OnmHO uKcIio — TIoaab 0a3bl (MOCYMTAHHAS B KIJIETKAX).

IHpumep

Boox: 1l1]o|1f1
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BuiBona:
6

Iosichenne: Hanboapnmii o mioma iy npsiMOyroJIbHUK HMEET CTOPOHBI 2 U 3.
Kpurepuu npoBepku:

15 6annoB — anropuT™ peasn3oBaH BEPHO.

10 GannoB — anropuT™M COAEPKHUT HEIOUEThl, WIM B IMPHUHLMIIE BEPHBIM, HO
peanu30oBaH C OMUOKaMHU.

5 OamioB — 3ajada HE JI0/EJIaHa, WU €CTh TOJIBKO TEKCTOBOE OINHMCAHME, WIIN
AIrOPUTM/TIPOrpaMMa COAEPKAT MPUHIUITUATBHBIE OIIMOKH.

5. CnyTHuKy 3eMiu, HaxojsleMycsi Ha opOuTe, OJM3KOW K Te€OCTallMOHApHOM,
HEOOXOAMMO  ONPENECNUTh  MapaMeTpbl CBOE€d  OpOUTHI, HE  IoJaBas
paauocuryanoB. C 3TOM 1eNnbo CIyTHUK HarpasisieT Ha JIyHy 3BE31IHBIN 1aTYuK
(botokamepy c¢ II3C-marpuneit pazmepa 200 X 200 nukceneii). B pesynbsrare
CbEMKH TIOJy4YE€Hbl KOOPAMHATHl 3acBedeHHBIX mukcenel I13C-marpunsl.
HeoOxomumo HaliTu KoopauHaThl nHKcens — LeHTpa Jlynsl. Cuurtaem, 4To
ocenieHHass COJHIEM B MOMEHT ChEMKHM 4acTh JIyHBI IOJIHOCTBIO IONAJIa Ha
CHUMOK, ChEMKA MPOU3BOJUTCS HE B MOMEHT HOBOJIYHUS, T.€. CHUMOK JIyHBI He
ABJISETCA IyCThIM, a caMO CoJtHIIe 1 3eMJIsI HE HAXOIATCS B ITOJIE CHbEMKH.

a) OnumuTe aNnropuT™M, MO3BOJISIOIINNA 10 CIUCKY KOOPJMHAT 3aCBEUECHHBIX MTUKCETIEH
HAWTU KOOPAMHATHI LIEHTpa u3o0paxkenus JIyHbl u ee yriaoBoit pazmep. Bxonnbie
JaHHble: HaTypalbHOE uncio N, cnucok u3 N map yucen (X U Yy KOOPAUHATHI
nuKcesnei). BoIXxoHbIE JaHHBIE: TPU YMCIA — KOOPJIAMHATHI MUKCENs IEHTpa U
auameTp u3oopaxkenust JIyHsl (B mUKcendx). YUYTUTE, YTO B CHUCOK KOOPAMHAT
NONAJIA TaKXe KOOPAMHATBI HEKOTOPBIX 3BE3[, 3aCHATHIX JATYUKOM. bynem
CUMTaTh, YTO KaKJas Takas 3Be3/la J100aBIsET K CHUCKY OJHY Mapy KOOpAWHAT
(To ecTh 3Be3a 3acCBEUYMBACT OJMH IHMKCENb), @ YMCIO 3aCHSTHIX 3BE3]] HE
npeBocxoauT 200. [Ipeanonoxum st MPOCTOTHI, YTO HUKAKHE JBE 3BE3/bl HE
3aCBETWIA COCETHUE MMUKCEIIN.

0) CocraBbTe MpOrpaMMy Ha JHOOMMOM S3bIKE MPOTPAMMUPOBAHUS, PEATHU3YIOIIYIO
Balll QJITOPUTM.

Pemienne nyHkra a). BHadanme Hajno «IOracHUTh» 3BE31bl Ha CHUMKE. [[ns aToro
IIPOXOJIMM B LIMKJIE BCE MUKCEIN U3 CIIUCKA U IPOBEPSEM MX HA YCIOBHUE «ITHKCENbD
W30JUMPOBAHHBIN». DTO MOXHO CHEJaTh MOMCKOM COCEIEH HAIIero IUKCENs B
HaileM crucke (ABodHOM 1uki). Ecnum mukcenbs okaszayicsi U30JIUMPOBAHHBIM, TO
yaanseM ero u3 cnucka. [Ipu aTtoMm, ogHako, B CIIUCKE MOTYT OKa3aThCsl NTUKCEIH,



3aCBEYCHHbIE 3B€3/1aMU, IPUMBIKAIOIKUMU Ha QoTorpadun k qucky JIlyHsl — Oyaem
CUMTATh 3TO JOMYCTUMOU MOrPEMIHOCTHIO.

Tenepp mpoxoguM emie pa3 MO CIUCKY MU JUISl KaXJOTO MHUKCENs HaXOoJIuM
Haubosee najgekuil K HeMy NuKcenb (ABoiHOM nuki). [lomydennas napa nukcenen
MOKAKET HaM «IOMOCh» JIyHbI. JIeCTBUTENBHO, JYHHBI CEpIl HAa CHUMKE
SBJISIETCS] O0JIACTHIO C TPAHULIEH U3 ABYX KPHUBBIX — MOIYOKPY>KHOCTH U MOJOBUHBI
amunca. YtoObl 3TO  J0Kas3aTh, MNPENCTaBUM ceOe BHayalle IMOJHOCTHIO
OCBELICHHBIM IIap — €ro napajuielibHasi MPOEKUHsS Ha MPOU3BOJIBHYIO TIOCKOCTh
(Hac UHTEpPECYEeT MJIIOCKOCTh CHUMKA) SBJISIETCSL KpyroM. Teneps mpencraBuM miap,
OCBEIICHHBI TOYCYHBIM HCTOYHHUKOM — MOTydnM monychepy. JluHus cMmeHb
CBETa W TEHU (TEPMHUHATOP) SBISETCA OKPYKHOCTbIO. CHHUMOK K€ SBISIETCA
MapajuieIbHOM TPOEKUHUEN 3TOM OKPYKHOCTH HA HEKOTOPYIO IUIOCKOCTh, T.€.
auricoM. Jjist Toro, 4ToObl HAMTH Ha CHUMKE HEHTp JIyHbI Tenephb J0CTaTOYHO
B35ITh TOJYCYMMY KOOPAMHAT «IOJI0COB». Jluamerp JIyHbl Ha CHHUMKE paBEH
PACCTOSIHUIO MEXKTY «IIOJIFOCAMM.

Kpurtepuu nposepkmu:

20 GanIoB — aJITOPUTM BEPHBIM, pealii30BaH BEPHO.

19 6anioB — BepHbIC AITOPUTM U IIpOrpaMMa, He HalIeH AuameTp.

10 6as10B — BEpHO OINMKCAH AJITOPUTM HAXOKJECHUSA LIEHTPA U aJITOPUTM OTJIETICHUS
3BE3/l, MYHKT 0) HE PEIlICH.

5 6ajIoB — MPOIKCAH TOJIBKO AJITOPUTM OT/AEJICHUS 3B€3/1, TUOO MPOIKCAH BEPHBIN
QITOPUTM HAXOXKJIEHUS IIEHTpa C Y4YETOM OIIMOKH CO 3Be3JaMu M, BO3MOXKHO,
JIPYTUX OIIMOOK; MYHKT O) HE pelleH.

0 GanioB — BCE OCTaJIBHOE.

[Ipy CTBIKOBKE K KOCMHUYECKOW CTaHIIMM OJIHOTO W3 JIETATEJIbHBIX allapaToB
(CTBIKOBKA MPOBOAMIIACH B PYYHOM PEXHME) MPOU30IIIA aBapusi — KOCMOHABT,
YIIPaBJISABIIMHN CTBIKOBKOM «IIPOTapaHUi» CTaHLMIO. PacciienoBanue nokasaino, 4YTo
aBapus MPOM30IIIa HE M3-3a OMIMOKHM Omeparopa, a h3-3a OTCTaBaHUs (DUKCAITUU
B30pa KOCMOHAaBTa MpH MOBOpOTax TroJioBbl. HaiineHusiii 3ddext Obu1 3aTeM
MHOTOKpPAaTHO MOATBEPKAEH W uccienoBaH. lIpemnoxure cBoe OObSICHEHHE —
Mo4YeMy B HEBECOMOCTH (pUKcaIsi B3opa MPOUCXOAUT ¢ 3aaepxkkon? [Ipenynoxure
METO/Ibl YMEHBIIICHUS HETAaTUBHBIX MOCIEICTBUHN ATOT0 A deKTa.

Pemenne. 3a BocrpusATHe NepeMENIEHUd B IPOCTPAHCTBE B OPraHU3ME YEJIOBEKA
OTBEYaeT BECTHOYJSIpHBINA anmapar. OH HaAXOAUTCS BO BHYTPEHHEM yXe€, TaM Ke,
r7Ie U CIyXOBOHM ammapar, mpsMo 3a OapabaHHOU mepenoHkKoi. BecTtuOynspHbIit
ammapar COCTOMT U3 JIBYyX 4acTell: TOJYKPYXHBIX KaHaJoOB, KOTOPbIC
BOCIIPMHUMAIOT YTJOBOE YCKOPEHHUE, M OTOJUTOBBIX OPraHoOB, KOTOPbIC
BOCIIPUHUMAIOT JIMHEMHOE YCKOpEHHE, B TOM YHCIIE YCKOpPEHHE CBOOOIHOTO



naZieHus. 3a crnocoOHOCTh MX YyBCTBOBAaTb Mbl 00sI3aHBI BOJIOCKOBBIM KJIETKaM,
KOTOpBIE HAXOMATCS BHYTPH BECTHOYISIpHOTO anmnapara. B kaxxaoi U3 ero yactei,
Ha CaMOM JIeJIe, LIEJI0€ CKOIIEHUE 3TUX KIIETOK, IECATKHU ThICSY B Ka)KJIOM OpraHe.
OTH KJIETKU UMEIOT BBIPOCTHI, HA3bIBAEMbIE BOJIOCKaMHU. BOJIOCKH B CBOIO OUYepeb
HOTPYXKEHBI B JKEIEOOpa3HyI0 Maccy. DTa Macca OYeHb YyBCTBUTENIbHA K HAIllUM
JBIWKEHUSAM, U B OTBET HA HUX, I10 MHEPLUUU CMEIIACTCS B IPOTHBOIIOJIOKHYIO
CTOPOHY, YBJIeKas 3a cOO0H MmorpyeHHble B He€ BosIocku. Korna Bojgocku BMecTe
C JKeJle OTKJIOHSIOTCS, KJIETKM HAaYMHAIOT BbIpa0aThIBATh JJCKTPUUECKUN TOK U
NOCBhLJIaTh B HEPBHYIO CHCTEMY CHIHAJI O TOM, YTO HA4aJloCh ABWXKEHUE. Tak
YCTPOCHBI TOJMYKpPYKHbIE KaHajbl. B OTOMMTOBBIX OopraHax Bc€ pabOTaeT TOYHO
TaK)Ke, HO JIONOJHUTEIBHO CBEPXY HA XKeEJe JICKHUT OTOJUTOBas MeMOpaHa — 3TO
IUIOTHBIA CJIOM KpUCTAJUIOB KapOoHaTa Kajblus. MemOpaHa BBIIOJHSET POJIb
JOTIOJTHUTENBHOTO  YTSDKEIUTENS, OHAa IPUAABIMBACT JKEJIE K KIETKaM 0]
JNEHUCTBUEM CHJIbI TSDKECTH, JJI TOrO 4TOOBI MBI MOIJIM JIy4llle YyBCTBOBATH
JIMHENHBIE IEPEMEILEHUS U HAKJIOHBI TOJIOBBI.

brnaronapss BecTUOyJIApHOMY amnmapary Mbl MOXEM OPHUEHTHPOBATHCS B
IIPOCTPAHCTBE, BOCHPHHHUMATh IOJOKEHHE CBOETO Tela U CKOOPAUHUPOBAHO
nepemMenarbcs. A elle BecTHOYJSpHBIA ammapaT OTBEYaeT 3a CTaOMIM3ALNIO
Hamux rna3. Hanpumep, npu O0ere Mbl IpoA0KaeM BUAETh MUP UYETKO, HECMOTPS
Ha TO, YTO TOJIOBAa ITOCTOSIHHO JBMXKETCS. Tak MpOMCXOOUT MOTOMY, YTO IJias3a
KOMIICHCHPYIOT JIBM)KEHMS TOJIOBBI. Takas KOMIEHCalus BO3MOXHa Kak pas
onmarogapss oOMeHy MH(pOpManuenl O ABMKEHUU TOJOBBI MEKIY BECTHUOYISIPHBIM
anmnapaToM M IJ1a30[BUTraTeIbHbIMA MbIIIIAMHU.

Opnako Haml BeCTUOYJSIpHBIA ammapaT MPUCHIOCOONEH K KU3HM Ha 3emiie, B
YCIOBUSAX TOCTOSIHHOM TpaBHUTAIMU. A BOT KOCMHUYECKHH MOJET NPEBPALLACTCA
JUISL YeJloBeKa M €ro BECTHOYJISpHOro amnmapara B HAcTOAILIEE HCIbITaHUE.
Oxkasanock, 4TO B 3TOM HENPHUBBIYHOM ISl YEJIOBEYECKOIO OPraHU3Ma COCTOSIHUM
IPOSIBIISIIOTCS OPUEHTALMOHHBIE, 3pUTENbHBIE U MPONPUOLIETITUBHbBIE (OILyIIEHNE
COOCTBEHHOr0 Tela) WUI03MH. B mepByro odepeb y KOCMOHAaBTOB BO3HUKAET
KOCMHUYECKasi 00JIE3Hb JBUXKEHUS — aHAJOT MOPCKON OO0JE€3HM, TOJIBKO H3-3a

TpaekTopus ABUXKeHUs o6bekTa
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BO3JICICTBUSI HEBECOMOCTH. Tak k€ KOCMOHAaBTaM TPYIHO OpPHUEHTHPOBATHCH,
MPAaBUJIBHO OLEHUTh PACCTOSIHUE W HAIPABIICHUE /10 LIEIIH.

Hapsany ¢ wmmo30opHbIMH - peakiusiMu  y  72% KOCMOHABTOB  BO3HHUKAJIU
3aTPyAHCHHS TIPH CIICKCHHUH 3a JIBIDKYIICHCS 1eNbio U (DUKcaruu Ha HEll B3opa,
OTMEYAJINCh W MPOMAIIKU TMPHU MOMBITKAX CXBAaTUTh MPEAMET, yAAapbl TOJOBOM O
MaHeIu Npu "TUlaBaHUM' BHYTPU CTAHIMU. AHAIU3 C HUCIOJIB30BAaHUEM 3alUCH
ra3 ¥W MaTeMaTUYECKHMX METOJOB BBISIBWI CBSA3b MEXKAY pPa3BUTHEM
OpHUEHTALIMOHHBIX WJUTFO3U I U 0oOHapy>KEHHbIMU HapyLICHUSIMU
IJ1a30/[BUTaTENbHBIX peakiuil. Takue HETUNUYHBIE pEaKIMu BO3HUKAIOT H3-3a
TOTO, YTO BECTHUOYJSPHBIA ammapar He MOXKET paboTaTh Takke, Kak Ha 3emiie.
OTtonuroBass MeMOpaHa OoJbIlie HE CO3MaET MABJICHUS Ha KeJie U HE OTKIIOHSET
BOJIOCKH TIPU HAKJIOHAX TOJOBBL. 3aTO B HEBECOMOCTH BO3HUKAET OTIPOMHOE
KOJIMYECTBO BpAIllEHUH Tela U3-3a CBOOOJHOIO IJIaBaHUS, K YeMy Halll OpraHu3M
TOXXKe He TmnpucrnocodieH. Bc€ 310 Beaér K HeEmpaBUILHOMY BOCHPHUSITHIO
OpraHu3MoM HH(OpPMALUU O MEPEMENICHUSX B MPOCTPAHCTBE, YTO U MPUBOJUT K
Pa3HBIM HAPYILICHUSIM U UJLTIO3USIM.

Oddexr 3amepkku ciaexeHus ObUl BIEpPBbIE OOHApyX eH B pe3yJbTaTe
paccienoBanus aBapuu Ha cranuuu «MUP» 25 uronsa 1997 rona. B tot nens npu
MOMBITKE PYYHOM CTHIKOBKM TPAHCIOPTHOTO Tpy3oBoro kopadis «lIporpecc M-
34» co craHumert «MHMP» mpou3onuio CTOJKHOBEHUE, YTO MPHUBEIO K
pasrepmeruzanuu  mMonyist «Crnektp». M3HauanpbHO BHHA 3a aBapuio ObLIa
BO3JIOKEHA Ha DKUMAX, OAHAKO HA MX 3allUTy BCTAIM COTPYIHHKHA WHCTUTYTa
MEJIMKO-OUOJIOTUUECKUX MPOLIECCOB M JI0Ka3aJid, YTO MPUYMHON CIIYyUMBIIETOCS
MOXET OBbITh 3ama3/bIBaHUE B30pa, a4 HE ONIMOKA JKUMaxa. JTHU HAPYIICHUS B
HEBECOMOCTH, MPHUBOJAIINE K BU3YaJIbHOW JE30pUEHTAIIMU B MPOCTPAHCTBE,
NpUBEIU K HEOOXOAMMOCTH TPEHMPOBOK WICHOB HSKHUIAXa Mepea MoJETOM Ha
MKC.

Jlnst Toro 4toObl MOATOTOBUTHCS K JKU3HU B HEBECOMOCTH W YMEHBIIUTH
HETaTUBHBIE MOCJIEACTBUS, KOCMOHABTHI MPOXOIAT JJIUTEIbHYIO MOATOTOBKY Ha
TpeHa)kepax: BpallleHUs Ha IeHTpudyre, BECTUOYIIIPHbIE TECTHI Ha BpaIlalOIIeMCs
Kpeclie, MOJIETHI ¢ KPaTKOBPEMEHHON HEBECOMOCTHIO Ha camounere NJI-76. Be€ ato
MOMOTAeT «HAYYUTh» BECTUOYISIPHBIN anmapaT paboTaTh B HEOOBIUHBIX YCIOBHUSIX
U IpHUCHocabIMBaThCA K HUM. DTO, OJIHAKO, HE TapaHTUPYET OTCYTCTBUE MPOOIeM
— BO3HHUKHOBEHHE d(PpQeKTa 3ama3bIBaHus YCTAaHOBJICHHUS B30pa WHIWBHIYATBHHO.
[ToaTOMy BCe KOCMOHABTY UMEIOT HHCTPYKITUIO — HAXOJIACh HA OPOUTE, JIeTIaTh BCE
JBH>KCHUSI MEJIJIEHHO, COMPOBOXJAs MX May3aMH. YTNpaBieHUE MOAYJIEM IMpHU
CTBIKOBKE Celuac CKOPPEKTUPOBAHO TaK, 4YTOOBI ONeparopy HE Hago ObLIO
MOBOpPa4YMBaTh rOJIOBY.

Kpurepuu nposepkmu:



20 OammoB — JaHO TIONHOE M JIOCTaTOYHOE TMOJIPOOHOE OOBSICHEHHE
MIPOU3OIIEIIETO (B TOM YHUCIE, UAET peUb O BECTHOYIISIPHOM anmapare 4ejOoBeKa);
MIPEIIOKEHBI BEPHBIC ITYTH PEIICHUSI IIPOOIEMBI.

12 GamnoB — ecTh Kak BepHas HAEs IO TMOBOJAY MPUYHHBI, TaK M BEPHOE
NPEJIOKEHUE M0 YCTPAHEHUIO TOCIEACTBHH, MOAPOOHOTr0 00BsICHEHUs d(deKTa
HET.

7 GaoB — €CTh TOJIBKO OJIHA BepHas wuues (JInOo 1Mo MOBOAY MPHUYUHBIL, JTHOO IO
MIOBOJTY TIOCJIC/ICTBHIA), BTOPOU IIYHKT OOBSCHSETCS HEBEPHO MM HE OOBSICHSICTCS.
[Tonpo6HOTO 0O0BsICHEHUS YD (DEKTa HET.

2 Gaia — eCTh TOJIBKO HEKOTOphIE pa3yMHbIE, HO HEBEPHBII COOOpaXkeHU .

0 GayoB — BCe OcTanbHOE.



1.

Bapuant 4

X
W3BECTHO, YTO YMCIIO X ABJISIETCS KOPHEM YPABHEHUS X + TS 2023.

Obpazyem mociaen0BaTeNbHOCTh MO MPAaBUILY X = U TaK

X0 X1
—’ x —_— ————
Vo3 -1 "% 331
nanee. Hannure cymmy

xo + x1 + + x2023.

Pemenue. 3ameTuM, 9TO
X0

%, = X1 _ \3/ (x%9)% — 1
3\/ (x)*—1 (x0)3

(x9)3 —1 B

1

[Iponomxkas mporiecc, BUIUM, YTO BCE YHCIIA X, C YSTHBIMH HOMEPaMH COBMAAAIOT
C Xp, @ BCE YHMCJa C HEYETHHIMU HOMEpPAMHU COBMHAAAIOT C X;. lorjga UCKOMYIO
CyMMYy pa300beM Ha IMaphbl ¥ YBUIUM, YTO OHA pPaBHA
X0
3
(x0)3—1

1012(xp + x4) = 1012 x0 + 5 =1012-2023 =2 047 276.

OtBet: 2047276.

KpuTtepun nposepku:

15 6aioB — OTBET BEPHBIH, MOTHOCTHIO 0OOCHOBAH.

10 GamioB — BepHO JA0OKa3aH (akT, YTO Xp, = Xy, HO HE YJAJIOCh JIOBECTU JI0
oTBeTa (HE UCIOJIb30BAHO HAYaIbHOE YCIOBHE Ha X).

5 0amnoB — QakT x, + X, = 2023 ucnonaszyercs 06€3 JoKa3aTeIbCTBRA.

0 GaioB — BCE OCTAIBHOE.

Kutenu nBymMEpHOW BCEIIEHHOW OOHAPYXKHMJIM, YTO MX BCEJICHHAS MPECTaBISET
co00# HE MIOCKOCTh, KaK UM JIOJITO Ka3aJIOCh, a Cepy, BIOKEHHYIO B TPEXMEPHOE
MPOCTPAHCTBO. JKUTENM MOKa HE MOTYT HU MPOHUKHYTh B TPEXMEPHBIH MUP, HU
00JIETETh CBOIO BCEJIEHHYIO KPYTrOM, HO JIOTAJajuCh O €€ C(hepuyHOCTH, 3aMETHB,
YTO YUCJIO 7T coBmagaeT ¢ my = 3,1415926535 ... TobKO Ha CPAaBHUTETHLHO MaJIBIX
Macitabax. JlnnHa o4yeHb OOJBIIMX OKPYKHOCTEM OKa3bIBAETCS MEHBINE, YEM
BBIYHCIICHHAs] MO Wu3BeCTHON dopmyne L = 2mr. Marematuku JaByMEpHOMU
BCEJICHHOW pEIIWJIM, YTO YHUCIO T — HE KOHCTAaHTAa, a 3aBUCHUT OT pajanyca
OKpYXHOCTH 7. Haiinure 3Ty 3aBUCUMOCTH (TO €CTh BBIPA3UTE T Yepe3 Ty, I U D,
rae D — MakCUMalbHOE PACCTOSHUE MEXAYy JABYMS TOYKaMH CGhEepUuIecKoit
BCEJICHHOM, B34TOE 10 MOBEPXHOCTHU C(hEepHI).

Pemenne. [lycth Ha cdepe nuamerpa d = 2R naHa OKpPY>XHOCTh paauyca p. JT1a

OKPY>KHOCTh BHJIHA U3 IIEHTPa cepbl MO IMHEHHBIM yTIIOM & = 2 arcsin %. oT1oT

yroj cTiaruBaer Ha cdepe aAyry UIMHbBI Ra, KOTOPYIO KHUTEIU JBYMEPHBIN



BCEJICHHON BOCIPUHUMAIOT KakK JIMaMETp CBOEMl OkpyxHocTH. WTak, moiayuyaem
: L
COOTHOIIICHHUSI r=R-arcsm§, L = 2myp, TO ecTh, OTHOIIECHUE 5 koropoe

XKUTeNn chepbl HA3BIBAIOT YHCIOM 77, JCWCTBUTEIHHO HE MOCTOSHHO U PaBHO
. T L d . 2r

MTo————— Bblpazum p = R :sin— U TOAy4YuM, 4TO TT = — = T —Sin—.
R-arcsin p/R R 2r 2r d
JlerictBuTEnpHO, NpU MaiblX 7 <K R CHUHYC IOYTH pPAaBEH CBOEMY APTyMEHTHI H
OTHOILIEHUE NMPUMEPHO PABHO YHUCIY 7T, HO JJi1 OOJBIIMX 7 pa3HULA CTAHOBUTCS
Bce Oomee 3amerHoil. /[lnms orBera BbIpazum D dyepe3 paauyc chepsl.

MakcumalibHOE pacCTOSTHUE MEXIY TOouKamMu cdepbl — 3TO AJIMHA OOJBIION
2D

MOJIyOKPY>KHOCTH, TO €CTh, D = myR, oTkyna d = g
Orger: 2sin 2,

r D
Kpurepuu nposepku:
15 6ainoB — pelnieHue MoIHOCThIO BepHOE (Wi BepHoe, Ho st D — auamertpa, a
HE TIO0JIOBUHBI JUTUHBI OKPYKHOCTH).
4 Gamna — MOJy4eHbl HEKOTOPBIE BEPHBIE COOTHOIICHUS MEXKIY YIJIOM, PaIuyCcoM
cdepsl, pauycoM OKPYKHOCTU W JUIMHON NYTH; JaJibllieé BEPHBIX MPOIABUKEHUMN
HET.

0 0ayTOB — BCE OCTAJILHOE.

CryTHUK 3amylieH Ha KPYrOBYIO OpOHWTY, MPOXOJSIIyt0 Ha BeicoTe h = 250 km
HaJ| TOBEPXHOCTHIO 3emMiu. UYepe3 HEKOTOpOoe BpeMs CIYTHHK IEPEBEIH Ha
JIPYTYIO0 KPYTOBYIO OpOHUTY, BBICOTa KOTOpPO#l Ooibine mepBoii Ha Ah = 25 kM. Ha
KAKyH0 BEJIIMYMHY 1) U3MEHWIACHh IIPU 3TOM KMHETHYECKasl dHEPIHs CIlyTHUKA I10
OTHOILICHHMIO K €€ epBOHAYAIbHOMY 3HaueHn0? Pagnyc 3emmu R = 6400 kM.

Pemrenne. Ilo BTOpOoMy 3akoHy HbIOTOHa M 3aKOHY BCEMHUPHOIO TSTOTEHUSA
2
mv GMm

YpaBHEHHE JIBWKCHWS ~CIyTHUKA HMMEET BHI: —— = REm? rne G -
rpaBUTallMOHHAs MTOCcTOsIHHAsA, M — macca 3emuu. Toraa
mvz GMm EZ - El E2 R + hl 6650
2 2(R+ h) E; E; R+ h, 6675
= —0,00375

OtBer: Ha —0,00375.

Kpurepuu nposepku:

15 GanmnoB — pelieHrue BEpHOE, MOTHOCTHI0O 000CHOBAHO.

7 6amIoB — BEpHO HAMJACHO COOTHOIICHUE MEXIY CHJIaMHU, HO HEBEPHO CBEJICHO K
OTHOIIECHUIO MEXy SHEPTUSIMH, WJIK HA000POT.

2 Oamna — BBITUCAHBI HEKOTOPBIC BEPHBIE COOTHOIICHHS, AJbIIIE MPOABUKEHUN
HET.

0 GaIoB — BCE OCTaIBHOE.

[Tepenaroriee yCTpoMCTBO OTIPABUIIO CTPOKY M3 CHMBOJIOB PYCCKOTO ajihaBUTA.
[lepenaya Obia mpepBaHa, ¥ YCTPONCTBO TMEpenaio JABE CTPOKH — MEPBYIO, N0



pasphiBa CBsI3U, U BTOPYIO, MOcie pa3pbiBa. [Ipu 3ToM (a1 CTpaxoBKU OT MOTEPD
JAHHBIX) MEPEJAIOLIEe YCTPOUCTBO MOIJIO HAaYaTh Mepeaady BTOPOM CTPOKU HE ¢
TOYKH Pa3phiBa, a C HEKOTOPOU MpeAbIIyIIed TOUKH. Takum 00pa3oM, HECKOJIBKO
OyKB B KOHIIE IIEPBOI CTPOKH MOTYT COBIaJaTh ¢ OyKBaMu B Hadaje BTOpoil. Bam
HE0OXO/IMMO HAaIKUCATh MPOrpaMMy, KOTOpas CKICHBAET CTPOKH, YJalssl MOBTOP
(camyro JUIMHHYIO 4YacThb B KOHIIE TEPBOM CTPOKHU, KOTOpas OJHOBPEMEHHO
apisieTcs: Hadasiom Btopoii). Hampumep, JIOJKA + KATEP = JIOJKATEP.
Ecin oOmeit mapsl «npe@ukc-mocTUKC» Yy CclIaraéMblx HET, TO MPOCTO
cknenBaeMm cioBa: KUT + KOT = KUTKOT.

BxoaHbie 1aHHbIE

BBomsrcs aBe ctpoku mmHBI He 6ojiee 100 cuMBOIOB Kakaasi U3 OYKB PyCCKOTO
andasuta. CTpOKU pa3aessitoTcs MpoOeIoMm.

BrixoaHble JaHHBIE

OnHa cTpoka — pe3ynbTaT «CKIECHKN

Hpumep

Bsox:

KOIIIKA KAPACH

BriBoa:

KOILIKAPACH

Kpurtepuu npoBepku:

15 6aiyioB — anrOpUTM pealii30BaH BEPHO.

10 GamioB — aNrOpuTM COACPKUT HEIOYETHI, WM B TMPHUHIUIE BEPHBIHA, HO
peaan30BaH C OmUOKaMHU.

5 OamioB — 3ajaya He JI0/i€JIaHa, WU €CTh TOJIBKO TEKCTOBOE ONHMCAHME, WIIN
aJITOpUTM/IporpamMMa cofepkaT IPUHIIUITAAIbHBIC OIITUOKH.

Halinena sk3o0ruiaHera, O4eHb MOXOXkas Ha 3€MJII0 — COBIAJAIOT Macca IUIAHET
M = 5,97 - 10%* kr, pamuyc R = 6,37 - 10° M, nepuon BpamieHus: BOKPYT CBOEid
ocu T = 82400 c. Ectb n paznuuus. Bo-niepBbIX, IJTaHETA SBISIETCS NPAKTHYECKU
OTHOPOJHBIM TBEPABIM HACAIBHBIM IIApoM. BoO-BTOpBIX, BCA IOBEPXHOCTH
IUTAHETBI MOKPBITA BOJIOM, YPOBEHb KOTOPOM HAaJl MOBEPXHOCTHIO TBEPAOIO IIapa
COCTABJISIET OKOJIO | KM. ABTOMaTUYECKUI CITyTHUK IPOBEN 30HAUPOBAHUE OJHOTO
U3 MEPUIMAHOB TUIAHETHI, 3aMepsisi Ha KaXIOW IIUpOTe

ypOBEeHb BOAbl. JlaHHBIE 30HAMPOBaHUA (IIMPOTA — B MectopoxaeHue
rpagycax M YpPOBEHb BOJbl HaJ MOBEPXHOCTHIO — B

MECTpax) IMMPUBCACHLI B Ta6J'II/I € HHUXKC. H carojaracrcia
pax) TpHBEN 1 pel ’ TBepnoe Teno

qTO I'AC-TO Ha JHC OKC€CaHa HaXOAATCA 3aJICKHN TAXKCIIBIX
& a a INIaHCThI

METaJJIOB.
Hangure mecto 3anmeranus mertawioB. I[loarBepaure



CBOH IIPCAIIOJIOKECHUA HAa KAYCCTBCHHOM YPOBHC.

6) B mnpenmonoxenuwu,

9qTO0 MCCTOPOKIACHHUC MCTAJIOB IIPCACTABIIACT coOoi

UJCAbHBIA OJHOPOJHBIA IIap HEOONBIIOIO Paanyca, KACAIOUIUIICS MOBEPXHOCTU

TBCPAOro mapa IIaHCTBI (TO‘-IKa KaCaHuA W LOCHTP IIapa JIC)KAT B TOYHOCTH Ha

UCCJIEyEMOM MEpHUJIMaHe), HaAWUTE pa3Mep MECTOPOXKACHUS (IuaMeTp Iapa) u

IINIOTHOCTH MCTAaJlJIA.

Iupora 90 89 88 87 86 85 84 83 82 81
Yposens Boxsr | 1000,02 [1000,08 |1000,14 [1000,20 {1000,26 |1000,32 {1000,38 |1000,44 |1000,50 1000,56
Iupora 80 79 78 77 76 75 74 73 72 71
Yposens Boas! | 1000,61 [1000,67 |1000,73 |1000,79 |1000,85 |1000,91 |1000,97 |1001,02 |1001,08 1001,14
Iupora 70 69 68 67 66 65 64 63 62 61
Yposens Boas! | 1001,19 [1001,25 |1001,31 [1001,36 {1001,42 |1001,47 |1001,53 |1001,58 |1001,63 1001,69
Iupora 60 59 58 57 56 55 54 53 52 51
Yposens Boxsr | 1001,74 [1001,79 |1001,84 {1001,90 [1001,94 [1001,99 |1002,04 |1002,09 [1002,14 1002,18
[Iupora 50 49 48 47 46 45 44 43 42 41
Yposens Boasl | 1002,23 [1002,28 11002,32 |1002,37 [1002,41 |1002,45 |1002,50 [1002,54 |1002,58 1002,62
Tupora 40 39 38 37 36 35 34 33 32 31
Yposens Boxsr | 1002,66 [1002,70 |1002,73 {1002,77 |1002,81 |1002,84 |1002,88 |1002,91 [1002,94 1002,97
Iupora 30 29 28 27 26 25 24 23 22 21
Yposens Boxsr | 1003,00 [1003,03 |1003,06 [1003,09 [1003,12 |1003,14 |1003,17 {1003,19 |1003,22 1003,24
HupoTa 20 19 18 17 16 15 14 13 12 11
Yposens Boxsl | 1003,26 [1003,28 |1003,30 [1003,32 [1003,34 |1003,35 |1003,37 |1003,39 |1003,40 1003,41
[Tupora 10 9 8 7 6 5 4 3 2 1
Yposens Boabl | 1003,42 {1003,43 |1003,44 {1003,45 |1003,46 |1003,46 |1003,47 |1003,47 |1003,47 1003,48
[upoTa 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
Yposens Boabl | 1003,48 {1003,48 |1003,48 {1003,47 |1003,47 |1003,47 |1003,46 |1003,46 |1003,45 1003,44
Iupora -10 -11 -12 -13 -14 -15 -16 -17 -18 -19
Yposens Bonsl | 1003,43 [1003,42 11003,41 [1003,40 {1003,38 |1003,37 |1003,36 [1003,34 |1003,32 1003,30
[Iupora -20 -21 -22 -23 -24 -25 -26 -27 -28 -29
Yposens Bozbl | 1003,29 {1003,27 |1003,24 {1003,22 11003,20 |1003,18 |1003,15 |1003,13 |1003,10 1003,08
[Iupora -30 -31 -32 -33 -34 -35 -36 -37 -38 -39
Yposens Boxs! | 1003,05 [1003,02 11002,99 [1002,96 [1002,93 |1002,90 {1002,87 {1002,84 |1002,80 1002,77
[HupoTa -40 -41 -42 -43 -44 -45 -46 -47 -48 -49
Yposens Boabt | 1002,74 {1002,70 |1002,67 {1002,64 11002,60 |1002,57 |1002,53 |1002,50 |1002,47 1002,44
[HupoTa -50 -51 -52 -53 -54 -55 -56 -57 -58 -59
Yposens Boabl | 1002,41 {1002,39 |1002,37 {1002,36 |1002,36 |1002,38 |1002,43 |1002,56 |1002,85 1003,81
[Tupora -60 -61 -62 -63 -64 -65 -66 -67 -68 -69




Yposens Boasl | 1022,41 [1003,71 |1002,64 {1002,24 |1002,02 |1001,86 |1001,74 |1001,64 [1001,54 1001,46
[HupoTa -70 -71 -72 -73 -74 -75 -76 -7 -78 -79
Yposens Boas! | 1001,38 [1001,30 |1001,23 [1001,16 {1001,09 |1001,03 |1000,96 |1000,89 |1000,83 1000,76
Iupora -80 -81 -82 -83 -84 -85 -86 -87 -88 -89 -90
Yposens Boxsr | 1000,70 [1000,64 |1000,57 [1000,51 [1000,45 11000,38 {1000,32 |1000,26 |1000,19 {1000,13 000,07

Pemenue. a) I[JISI HGHOI[BI/I}KHOﬁ IIJTaHCThI YPOBCHb BOJbI ITIOKAa3bIBACT

0)

OKBUIIOTCHIOHWAJIIBHYIO JIMHUIO — JIMHUIO Ha KOTOpOﬁ FpaBI/ITaHI/IOHHHﬁ IIOTCHIIMAJI
INIAHCTBI PABCH KOHCTAHTC. 10T INOTCHOMAJI CKJIAAbIBACTCA M3 IIOTCHIOHAJIa
0O0IBIIIOrO mrapa (Bceﬁ IJIaHCTBI, TAC MCCTOPOXACHHUC 3aMCHCHO Ha BCHICCTBO C

IJIOTHOCTBIO Py = ) 1 Majioro mapa (CoOOCTBEHHO, MecTOpokIeHus1). Canras

4/3TR3
o0a >Tux mapa O AHOPOAHBIMU, MOKEM 3dMCHUTDb HUX INOTCHIHAJIBI HA ITOTCHIIHAJIbI

ABYX TOYCUYHBIX MaCC, COCPCAOTOUYCHHLIX B LICHTpax MIapoB. Ot IMOTCHOMAJIbI, KaK

GM Gm
HN3BCCTHO, pPaBHBI —? )51 —T COOTBECTCTBCHHO (MBI O603H3‘II/IJ’II/I qyepes m

CYMMapHyI0 MacCy MECTOPOXIEHHUS 3a BBIYETOM MAacChl TAaKOro e Mapa IpH
YCIOBUU OJHOPOAHOCTH TUTaHEThI, a dYepe3 d — paccrossHME 10 IEHTpa
MECTOPOKJIeHHS ). Buaum, 4To BO3MylIEHUE, BHOCUMOE BTOPHIM MOTEHIIMATIOM TEM
Oosibllle, 4eM OJIM)KE K MECTOPOXKIEHHUIO Mbl HaxoauMmcs. CorjiacHO JaHHBIM
30HIMPOBAHMS, HAUOOJIBIINKI TOABEM YPOBHS OokeaHa HabOmomaeTcst Ha 60 rpamgyce
F0’KHOM IIUPOTHI, 3HAYUT, UMEHHO TaM HaXOJUTCS LICHTP MECTOPOKICHUS.

JIs TOUHBIX BBIYMCICHUN HAJ0 YYECTh KOPPEKIUMI0O CHJIBI TSXKECTU 3a CYET
BpalleHUs] TIUIaHeThl (LIEHTpoOeKHash Cujla CHIDKAeT CHWIy TSHKECTH BOJIU3H
skBartopa). lJist 3TOro cpaBHUM YpOBEHb BOJIbI Ha 60 rpaayce 10xHOM U 60 rpagyce
CEBEPHOM IIUPOTHI, TN IEHTPOOESKHass cujaa oAuHaKoBa. Pa3HOCTh MexmIy
YPOBHSIMH TOKXET HaM BEJIWYMHY TPABUTAIMOHHOIO TMOTEHIMaNa (37€Ch MBI
MPUOIMKEHHO CYMTAeM, YTO ITOT MOTEHIMAJ paBeH Hy o Ha 60 rpamyce ceBepHOI
mupoThl). O603HAYMM I' paJlyCc MECTOPOXKACHHUS B MeTpax. Toraa

o GM _r GM N Gm
8T R+1001,74 " R+4+1022,41 r+1022,41
m M(1022,41 — 1001,74)
= ~ 3,04 - 1012

r+1022,41 6371002 - 6371022

OnHoro ypaBHEHHs HEJOCTAaTOYHO, YTOOBI OMpENENUTh JBa MapaMeTpa I U m.
[TocMoTpuM Ha JaHHbIE 30HAMPOBaHMS Il 59 U 61 rpanycoB H0KHOW MIUPOTHI —
YCPEIHUM WX, YTOOBI CHU3UTH MOTPEUTHOCTh, KOTOPYIO JAeT BPAIICHUE TJIAHETHI.
Teneps cpaBHUM 3TH 3HAYECHUSI CO CpeaHUM Uit 59 m 61 TpamycoB ceBepHOHU
mupoTsl. [loaydnm BTOpOe ypaBHEHHE



c GM e GM +Gm
“E T R+1001,74 O™ R4+1003,76 x

m _ M(1003,76 —1001,74) _ . . x 1093
— = = . = =~
b 6371002 - 6371004 ’ r+1022,41 ’

PaccrosiHue X HaiiieM U3 reoMeTpuuecKux coodpaxenuil. [Ipenedbperas KpUBU3HOI

IUJAHETBl HA pACCTOSIHMM B | TIpaxyc MIHUPOTH, COCTABUM HPSIMOYTOJIbHBIN

TpEyroJpHUK ¢ Kareramu ¢+ 1022 u % ~ 111195 (nnmuuHa omHOrO Tpagyca

LIMPOTHI HA MOBEPXHOCTH I1aHeTsl). OTcroaa

1111952

VG +1022)7 + 1111957 = 1023(r + 1022) = 7 = | 7= — 1022
~9900m =
m = 3,04 1022(r + 1022,41) ~ 3,323 - 10%6xr = p ~ —_
4/3mr3

~ 8176 kr/m3

HaiinenHasi mioTHOCTh — 3TO UCKOMas J00aBKa K CpeJHEN MIOTHOCTU TUIAHETHI.
WTak, paguyc MECTOPOKIEHHs 0koJ10 10 KM, a III0THOCTH okoo 13700 kr/m3.
OTBeT: pajuyc MECTOPOkKIeH s 0koso 10 kM, a mioTHocTh okoso 13700 kr/m3.
Kpurepuu npoBepku:

20 GanoB — 3a7a4a pelieHa MoJIHOCThIO BEPHO.

15 OannoB — OOOCHOBAaHHO BEpPHO HAWJEH LEHTP, W €CTb NPOJBUKEHUS B
HaXO0XJICHUHU IUIOTHOCTU (BO3MOXHO, C JOIMOJHUTEIbHBIMU MPEATNOJIOKEHUSIMU O
paauyce).

10 6a10B — 000CHOBAaHHO BEPHO HAWJIEH IIEHTP, WK €CTh MPoOebl B 000CHOBAaHUHT
HaxO0JICHUS LIEHTPA, HO €CTh IIPOJIBUKEHHUS B HAX0XKICHUU TJIOTHOCTH (BO3MOXKHO,
C JOTIOJHUTEIbHBIMU MPEOI0KEHUSIMU O PAJNYCE).

5 GasnsIoB — BEpPHO HaiieH 1eHTp 6€3 000CHOBaHUS.

0 GanoB — Bce OCTaIbHOE.

[Ipn CTHIKOBKE K KOCMHYECKOW CTaHIHMHM OJIHOIO W3 JIETATEJIbHBIX amnapaToB
(CTBIKOBKA MPOBOAWIACHE B PYYHOM PEXKUME) MPOU30IILIA aBapus — KOCMOHABT,
YIIPaBJISIBIIMM CTBIKOBKOM «IIPOTapaHUi» CTaHIMIO. PacciienoBanne nokasasino, 4To
aBapus MpPOM30ILIa HE U3-3a OMIMOKM Omeparopa, a U3-3a OTCTaBaHUs (PUKCAIUU
B30pa KOCMOHAaBTa MpPH MOBOpOTax TroJjioBbl. Haiinennslii >¢dext Obul 3aTeM
MHOTOKpPAaTHO MOATBEPKAEH W uccienoBaH. lIpemnoxure cBoe OOBIACHEHHE —



1oYeMy B HEBECOMOCTH (prKcalus B3opa MpoucXoAuT ¢ 3aaepxkoin? Ilpennoxure
METO/Ibl YMEHBIIICHHS HETATUBHBIX TIOCIEACTBUI ATOTO 3(pdekTa.

Pemenne. 3a BocrpusiTie nepeMenIeHU B MPOCTPAHCTBE B OPTaHU3ME UEJIOBEKA
OTBEYAET BECTUOYJISIpHBINA anmnapaT. OH HAXOAUTCS BO BHYTPEHHEM yXe, TaM XK€,
IJic ¥ CIYyXOBOHM ammapar, npsmMo 3a 0apabaHHOM MepernoHkoi. BecTuOymspHbIi
anmapar COCTOMT U3 [JIBYX YacTel: TOJYKPYXKHBIX KaHajJOB, KOTOpbIC
BOCIIPUHUMAIOT YIJIOBOE YCKOPEHHWE, M OTOJUTOBBIX OpPraHoB, KOTOPBIE
BOCIIPUHUMAIOT JIMHEMHOE YCKOpEHHE, B TOM YHCIIE YCKOpPEHHE CBOOOIHOTO
najieHusi. 3a COCOOHOCTh MX YYBCTBOBATh MbI O0sI3aHBI BOJIOCKOBBIM KJIETKaM,
KOTOPBIE HaXOATCSI BHYTPH BECTUOYJIAPHOTO ammaparta. B Kakmoi U3 ero gacteu,
Ha CaMOM JIeJIe, LIEJI0€ CKOIUIEHUE ITUX KIIETOK, JECATKHU THICAY B KaXKJOM OpPTraHe.
OTH KIIETKH UMEIOT BBIPOCTHI, HA3bIBAEMBIE BOJIOCKAMH. BOJIOCKH B CBOIO 0ouepe/ib
MOTPY’KEHBI B KeleoOpa3Hyl0 Maccy. JTa Macca OY€Hb YyBCTBHUTENIbHA K HAITUM
JBWKCHUSIM, U B OTBET HA HUX, [0 MHEPLUU CMEIIACTCA B MPOTUBOIIOJIOKHYIO
CTOPOHY, YBJIEKasi 3a co00# morpy>keHHbie B He€ Bojocku. Korja Bogocku BMecTe
C JKeJie OTKJIOHSIIOTCS, KJIETKM HAaUMHAIOT BBIPAOATHIBATH DJIEKTPUYECKUM TOK U
MOCHUJIaTh B HEPBHYKD CHCTEMY CHUTHAl O TOM, YTO HA4YaJOCh ABMXKEHHE. Tak
YCTPOEHBI MOJYKPYKHbIE KaHaibl. B OTOMUTOBBIX OpraHax BcE pabOTaeT TOYHO
Tak)Ke, HO JIOMOJIHUTEIBHO CBEPXY Ha *KeJe JICKHUT OTOJIUTOBas MeMOpaHa — 3TO
IUIOTHBIM CIIOM KpUCTA/UIOB KapOoHaTa Kaibliusg. MeMOpaHa BBITIOJIHSAET POJb
JOIIOJIHUTEIIBHOTO  YTSDKEIIUTEIsS,, OHA IPUAABIMBACT JKEJIE K KIETKaM IOJ
JIEUCTBUEM CHUJIBI TSKECTH, JJIE TOTO YTOOBI MBI MOTJIM JIyYllle 4YyBCTBOBATb
JIMHENHBIE IEPEMENICHUS U HAKIIOHBI TOJIOBBI.

brnarogapst BecTHMOYJsIpHOMY ammapary Mbl MOXKEM OpPHEHTHUPOBATHCS B
MPOCTPAHCTBE, BOCHPUHHUMATH MOJIO)KEHUE CBOErO Tejla M CKOOPJIMHUPOBAHO
nepemMenarbecsi. A elie BECTHUOYJSpHBIA ammapaT OTBEYAeT 3a CTaOMIM3ALUIO
Haimux ria3. Hanpumep, npu O6ere Mbl Ipo0JKaeM BUIETh MUP YETKO, HE CMOTPS
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Ha TO, YTO TOJIOBA MOCTOSIHHO IBHMIKETCS. Tak MPOUCXOAMUT MOTOMY, YTO TJias3a
KOMIIEHCHPYIOT JIBHOKEHHMSI TOJIOBBI. Takas KOMIIEHCalus BO3MOXHAa Kak pa3
onmarogapss oOMeHy uH(pOpManueld O ABMKCHHH TOJOBBI MEXKIY BECTUOYIISIPHBIM
anmnapaToM M IJ1a30[IBUTraTeIbHbIMA MbIIII[AMHU.

Opnako Hall BeCTHOYJSIpHBIM ammapaT MPUCIOCOONEH K KU3HM Ha 3emiie, B
YCHOBUSIX TOCTOSIHHOM TpaBUTAMU. A BOT KOCMUYECKHU MOJET MpPEBpaALACTCA
JUISL YeJOoBeKa M €ro BECTHOYJISIPHOrO amnmapara B HAcTOSIIEE HUCIHBITAHHE.
Oka3zanoce, 4TO B 3TOM HEMPUBBIYHOM I YEJIOBEYECKOTO OpraHu3Ma COCTOSHUHU
MPOSIBIISIIOTCS OPUEHTALMOHHBIE, 3pPUTENIbHBIE U MPONPUOLEITUBHBIE (OLIYLIEHUE
COOCTBEHHOI'0 Tejla) WUIO3MH. B mepByro oudepeab y KOCMOHAaBTOB BO3HHMKAET
KOCMUYEeCKasi OOJIe3Hb JBWKEHUS — aHAJOT MOPCKON OOJIe3HHW, TOJBKO H3-3a
BO3JICICTBUSI HEBECOMOCTH. TaK K€ KOCMOHAaBTaM TPYIHO OPUEHTHPOBATHCH,
IIPaBUJIBHO OLIEHUTH PACCTOSIHUE U HAIPABIICHUE J0 LIEIH.

Hapsay ¢  wuiro3opHsIMH - peakuusiMA Yy 72%  KOCMOHABTOB  BO3HUKAIIN
3aTpYJHEHUS IIPU CIEKEHUM 3a JABMXKYLIEHCS Lenblo U (PUKcallud Ha HEeW B30pa,
OTMEYaJUCh U NPOMAIIKH MPU NOMBITKAX CXBAaTUTh MPEAMET, yAapbl TOJIOBOU O
IIAHEJIW TIPU "IUIaBaHUMU' BHYTPHU CTAHIMU. AHAIW3 C UCIOJIb30BAHUEM 3alUCU
a3 W MaTeMaTHYeCKMX METOJIOB BBIABMJI  CBSI3b MEXKAY Ppa3BUTHUEM
OpPUEHTAaLOHHBIX WLTIO3UI " oOHapyXECHHBIMU HapyLIECHUAMU
IJIa30/IBUTaTEIbHBIX peakuuid. Takue HETUIMYHBIE DPEAKLIUU BO3HHMKAKOT H3-32
TOT0, YTO BECTUOYJISIpHBIM ammapaT HE MOXET paboTaTh TakkKe, Kak Ha 3eMile.
OTtonuroBas MeMOpaHa Ooubllle HE CO3Ja€T JaBJICHUSA Ha K€€ U HE OTKJIOHSET
BOJIOCKM TpPH HAKJIOHaX TOJOBBL. 3aTO B HEBECOMOCTH BO3HUKAET OTrPOMHOE
KOJIMYECTBO BPAILEHUI Tela M3-32 CBOOOJHOIO IJIABaHUS, K YEMY Hall OpraHu3M
TOXXe He mnpucrnocodieH. Bc€ 3To Beaér K HENpaBUIBHOMY BOCHPHSITHIO
OpraHu3MOM HMH(OpPMaLKU O MEPEMENICHUSX B MPOCTPAHCTBE, YTO U MPUBOJUT K
Pa3HBIM HapYILUEHUSIM U WIUTFO3USM.

Oddexr 3amepkku crexeHus ObUT BIEpPBbIE OOHAPYXEH B pe3ysbTaTe
pacciieioBaHus aBapuu Ha ctaHiuu «MUP» 25 uronsa 1997 roga. B ToT neHs npu
MOMNBITKE PYYHON CTHIKOBKM TPAHCIIOPTHOTO Tpy3oBoro kopadss «lIporpecc M-
34» co cranumernr «MHMP» nmpou3onuio CTOJKHOBEHHE, 4YTO TPHUBEIO K
pasrepmeTn3auuu moayia «Crnektpy». M3HayanbHO BHHA 3a aBapuio ObLia
BO3JIO)KEHA HA JKHUIAX, OAHAKO HAa UX 3alUTY BCTAIU COTPYJAHMKHM HHCTUTYTA
MEANKO-OMOJIOTHYECKUX MPOLECCOB M JOKa3alld, YTO NMPUYMHOW CIIyYHMBILETOCS
MOKET OBbITh 3ala3/blBaHHE B30pa, a HE OIIMOKA SKHUMaka. DTH HapyIICHUs B
HEBECOMOCTH, NPHUBOJSAIIAE K BH3yaJIbHOW JI€30pPUEHTAllMd B IPOCTPAHCTBE,
IpUBEIM K HEOOXOJIMMOCTHM TPEHUPOBOK HICHOB J3KHIAXKa Mepea MOJETOM Ha
MKC.



JUis TOoro 4roObl MOATOTOBUTHCS K JKU3HM B HEBECOMOCTM W YMEHBIIUTH
HEraTUBHBIE IOCJIEJICTBUSI, KOCMOHABTHI MPOXOAAT JUIMTEIbHYIO MOJATOTOBKY Ha
TpeHa)Kepax: BpallleHus1 Ha [IeHTpu(yTe, BECTUOYIISIPHBIE TECTHI Ha BPAIIAIOIIEeMCs
KpecJe, NOJIEThI C KpaTKOBPEMEHHOW HEBECOMOCThIO Ha camonére UJI-76. Beé ato
IIOMOTaeT «HAy4YUTh» BECTUOYJISIPHBIN anmapaT paboTaTb B HEOOBIUHBIX YCIOBHSIX
U IpUCIIOCa0IMBATHCS K HUM. DTO OJIHAKO HE TApaHTHPYET OTCYTCTBUE MPOOIIEM —
BO3HUKHOBEHHE 3 (eKTa 3amas3iblBaHUsl YCTAHOBJIECHMUS B30pa WHIAUBUAYAJBHO.
[ToaToMy Bce KOCMOHABTY UMEIOT MHCTPYKIIMIO — HAXOsCh HA OpOUTE, ENIaTh BCE
JBUKEHUS MEJJIEHHO, CONMPOBOXKIAs WX May3aMu. YIPaBICHHE MOAYJEM MpHU
CTBIKOBKE CelYac CKOPPEKTUPOBAHO TakK, 4YTOOBI ONEpaTopy HE HAAO ObLIO
MIOBOPAaYMBATh I'OJIOBY.

Kpurepuu npoBepku:

20 OGammoB — JaHO TOJHOE M JIOCTaTOYHOE MOJPOOHOE OOBSICHEHHE
IPOU30MIEIIETO (B TOM YHUCIIE, UJET PeUb O BECTUOYIISIPHOM anmnapare YeJloBeKa);
IpEJI0AKEHBI BEPHBIE MMYTU PELLIECHUS POOIEMBI.

12 OamnoB — ecTb Kak BepHas HJAes IO MOBOAY MPUYMHBL, TaK M BEPHOE
IPEMIOKEHHE 10 YCTPAHEHUIO TMOCIEACTBUM, NOAPOOHOro o0bsicHeHus 3ddexra
HET.

7 6aoB — €CTh TOJIBKO OJIHA BepHas ujes (Jinbo Mo moBoay HMPUUYUHBL, JTHOO 110
MOBOJY HOCJEICTBUI), BTOPOI IIYHKT OOBSCHSETCSI HEBEPHO UM HE OOBACHSAETCS.
[TonpobHOoro 00BsicHeHUS A (DHeKTa HET.

2 Gaia — eCTh TOJIBKO HEKOTOPBIE pa3yMHbIE, HO HEBEPHBII COOOpaKEeHUS.

0 6ayoB — BCe OcTalbHOE.

Itorosas orjeHKa paBHa CyMMe 0ajl/IOB 3a BCe 3ajIayll.



