Bapuant 1

1. IOHBIH uccnenoBaTenb KOCMOCa HaONIOJAET Ha SKpaHEe KOMIBIOTEpAa MOJABMXKHYIO MOJAEIb JIBYX
HEOECHBIX TeJl, PABHOMEPHO JBUTAIOLIMXCS IO OAHOM M TOM ke OKpy»kHOCTH. Ecnu tena nBurarorcs
B PasHbIC CTOPOHBI, TO BCTPEYAIOTCS KaXAble IBE MHUHYTBHI. EciM ke OHM ABUTAIOTCS B OJHY
CTOPOHY, TO OJHO TeJl0 JOroHser apyroe kaxisie 10 mMuHyT. Ha ckoimbko cekyHn —ObicTpee
MIPOXO/UT BCIO OKPYKHOCTH OJIHO U3 TEN?
Pemenne. ITycts v; M/MUH — CKOpPOCTBH MEPBOTO TeNA, U, M/MUH — CKOPOCTh BTOporo Tena. Ilpu
JBYDKEHUM B Pa3HbIE CTOPOHBI OHU COJIMDXKAIOTCSI CO CKOPOCTBIO Vi + V,, a IPU JBMKEHUH B OJHY

CTOPOHY — COJIDKAIOTCSI CO CKOPOCThIO Vq — V,. Ilycth L — mmHa okpyskHocTH. Torma

171+U2
2 MUH — BpeMsl MEXly BCTpeYaMH IIpU JBU)KCHUU B pa3HbIX HAIlPaBJICHUAX, a = 10 MmunyT —
1—V2
BpeMsH, 3a KOTOpO€E IepBoe TEIIO0 IOTOHSIET BTOpOE. [Monyuum CUCTEMY
L =2
o V1+v, - 2171 + sz - L
aBHEHUU: . Orcrwomav, =0,3L, v,=0,2L.
yp L = 10 {10171 — 10172 =1L a by e 2 ’

V1—V2

L 10 L
Torna nepBoe Tes10 NPOXOAUT OKPYKHOCTH 32 03l = 3 MHHYT, BTOPOE TeJIO — 32 -— = 5 MuHYT.

Pasnuna cocrasnsier 300 — 200 = 100 cexyH.

OtBet: 100 cexyn.

OtBeTnl k Apyrum Bapuantam: 360, 270, 450.

Kputepuu npoBepku:

+ (10 6anoB) — 3aga4a pelieHa BEpHO, pEIICHUE TOJTHOE;

+. (8 OanoB) — Mpu BEPHOH JIOTHKE PEHICHUs JOIMYyIIeHa apruMeTHIecKas omuoKa (Hanpumep, pu
MEPEBOJIC MUHYT B CEKYHJIBI);

+ (6 GaysIoB) — BEpPHO HAWICHO COOTHOIICHUE MEXKIY CKOPOCTSIMH, JANbIIe OMMHOKHA WIN pEelIeHHEe
HE JIOBEJICHO J0 KOHIIa;

+ (3 6aima) — BepHO COCTaBJIECHA CUCTEMA, Jajibllie OIMOKK MIIA HE JOBEICHO J0 KOHIIA WJIM 33a4a
peleHa B 4aCTHOM ClTydae.

— (0 6ay10B) — BCE OCTAIBHOE.

2. Hccnenys BO3MOXKHOCTH TAraya C TPAHCHOPTHO-TIEPETPY30UHBIM arperaroM Jjisi pakeT, FOHBIM
HCCIIEI0BATeNb KOCMOCA pEIIAeT CIEAYIOIYK0 MOAEHbHYH 3anady: «Ha ropusoHTampHOM cTOJIE
MOKOATCS JABa Opycka MaccaMM My = 1Kr W m, = 2 KI, CBsI3aHHBbIE MEXAy CcoOoi
HeZe(OPMUPOBAHHOW TOPU3OHTAIBHON TpYyXHHOH kecTkocThio k = 100 H/m. Koaddumnuent
TpeHust Mexay crosioM u Opyckamu p = 0,1. Kakyio MuUHHManbHYI0 padoTy A HYKHO COBEpPUIUTD,
MIPUKIIAbIBAsT HEKOTOPYIO CHIIy K IpaBOMYy OpycCKy, 4TOOBl CABHHYTh C MeCTa JIEBBII Opycok?»
[Tomorure uccnenoBarento pemuTh 3aady. Y CKOPEHHE CBOOOJHOTO TAJACHHUS CUMTAWTE pPaBHBIM
g = 10 m/c%
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Pemenne. Ilycts Opycok Maccsl m, nepeMecTHIIN BJI0JIb IOBEPXHOCTH CTOJIa Ha paccTosiHue x. g
TOTrO, 4YTOOBI MOT CABHHYTbCS OPYCOK Macchl M, HEOOXOAMMO BBIIIOJHEHHUE YCIOBUSA KX = um, g,

m o o
OTKyJa X = %. Hckomas pabora Oyner MUHMMAaJbHOM, €ClTi KHHETHYECKOM sHepruu 06a opycka
He npuoOpeTatoT. B 3ToM citydae uckomasi pabora 3aTpayrBaeTcsi TOIBKO Ha MPEOI0JICHUE TPEHUS U

o kx? o
COOOIIIEHUE PHEPTUU PACTAHYTOW MPYXKUHBL: A = um,gx +T' W3 3amucaHHBIX COOTHOLIEHUIT

. _ u*gtmy my
CIIe/Ty€eT, YTO BeJIMYMHA MUHUMAIbHOU paboThl paBHa A = ——— | m, + <)

k
OtBer: A = 0,025 [Ixk.
OtBetnl Kk Apyrum Bapuantam: 0,022; 0,027; 0,084.



Kpurepun npoBepku:

+ (10 6anoB) — 3aaya perieHa BEpHO, PELICHUE MOTHOE;

+ (6 GayI0B) — BEpHO HAWJEHO CMELIeHHE, HaliJileHa paboTa, HO B opMyIie Uit pabOThI «IIOTepsHAY
2 naM QopMyJIbl BEpHBIE, HO €CTh apupMeTHdeckas onmoka;

+ (3 Oauta) — BEpPHO HAWAEHO CMEIICHHE MPABOr0 Opycka, Jajbllie OIMMOKH WM pPEIICHHE HE
JIOBEZICHO JI0 KOHIIA;

— (0 6ay10B) — BCE OCTAIBHOE.

[IpenonaBaTen MHPOPMATUKU U TCOPUU YHCENT pAcCKa3alld IOHOMY HCCIICIOBATEII0 KOCMOCA, YTO
OOBIKHOBEHHAs JPO0b C HATYpaIbHBIMU YMCIIUTEIIEM M 3HAMEHATEJIEM HA3bIBACTCS NPABUIbHOLU, €CITN
YHCIIUTEh MEHbIIE 3HaMeHaTelsl. OHM CKa3alli, YTO Takasi IpoOb HA3bIBACTCS HECOKPAMUMOLL, €CIH
HET PaBHOM el ApOoOU ¢ MEHBIIUMH YUCIUTEIEM U 3HAMEHATEJIEM M [TOCTABUIIN 33J1auy:

«HamummTe mporpaMMy Ha BalieM JIOOMMOM SI3bIKE MMPOTrPAMMUPOBAHMSI, KOTOpAs MO 33JaHHOMY
HaTypaJbHOMY uuciy N HaxOJUT HaWOOJNBIIYIO MPAaBMIIBHYIO HECOKPATUMYIO JApPOOb, Y KOTOpPOU
CyMMa YHCIUTENs U 3HaMeHatelnst paBHbl N. [Iporpamma JnopKHA BBECTH € KJIaBHATYphl unucio N u
BBIBECTH HA HKPaH JBa YKCIA: YUCIUTENb U 3HAMEHATEIh HCKOMOM IPOOH.)»

[Tpumep pabOTHI IPOTpaMMBIL:

Bsenute N

10

Otser

37

Kputepuu npoBepku: TeCTUPYETCS MPOrpamMma.

Ha 3aHATHAX Kpy’KKa IOHBIH MCCIIEOBATENIb KOCMOCA HM3Yy4aeT CIUIaB JIBYX METaNIOB Maccoi 1 Kr.
[Ipu 5TOM TUIOTHOCTH OAHOTO B 3 pasza, a Apyroro B 8 pa3 OoJjblle IJIOTHOCTH BOAbL. [lpu
MOTPY’)KCHUU B BOJly CIUIaB OKa3bIBaeT JaBJICHHWE Ha JIHO cocyna, paBHoe P = 7,5 H. Haiinurte
MaCCOBYIO JIOJIFO TIEPBOTO METAJlIa B CILIABE.

Pemenne. O603HaYMM p — IUIOTHOCTH BOJIBI, TOTJA TUIOTHOCTH METAJJIOB PaBHBI COOTBETCTBEHHO
3p u 8p. [lycTh Macca nepBoro Merajjia paBHa X, Torjaa BToporo: 1 — x. 3Ha4uT, 00bEeMbl METAILIIOB

paBHbI V; = ﬁ uV, = Z—px. U3 3akona Apxumena cienyet: (V; +V,)pg =mg — P = AP = 2,5, tne

m = 1 xr — Macca crasa. [lonyyaem ypaBHeHue: (g + %) -10 = 2,5, otkyna x = 0,6.

OtBert: 0,6.

OtBeTnl k Apyrum Bapuanram: 0,64; 0,55; 0,75.
Kpurtepun npoBepkmu:

+ (10 6annoB) — 3aaya perieHa BepHO, PelIeHUE MOTHOE;
+. (8 0amnoB) — mpH BEpPHOU JIOTMKE pEIIEHUS OTBET HEBEPHBINH BCIEICTBUE apuU(MeTHUYECcKOM
OIUOKM;

+ (6 6anoB) — BEPHO COCTABIEHO ypaBHEHUE, ajbllle OMMOKY WK PEIICHNE HE 3aKOHYEHO;

— (0 6ay10B) — BCE OCTAIBHOE.

Pacnonoxennslii B Touke O pagap OCyLIECTBISET o

CIIe)KEHHE 32 00BEKTOM, ABMKYIIIMCS 110 TIPSIMOH.
Oukcupys MooKeHne 00BEKTa, pagap BEIUUCISIET
paccTossHHE J0 HEero | IOBOpAauMBaeTCsS Ha
(UKCUPOBAaHHBI yrol « JUIsI  CIETYIOIIETO
3amepa. Bcero mpousBeaeHo 4 3amepa B TOUYKax
A, B, C, D, pacioNOXE€HHBIX B YKa3aHHOM IOPSIJIKE.
UsBectHOo, uYro Touka B  HaxoauTcs Ha
MUHUMATbHOM (Cpeou BCEX TOYEK MPsIMOM)




paccrostHuu oT pagapa, OB = 2, 0C = \/5. Haiiyure paccrosinue AD.
Pemenue. OB — OGuccektpuca u BeicoTa B TpeyroibHuke AOC, crnenoBaTeibHO, STOT TPEYTOJIbHUK

paBHOOeIpeHHbIi. 3Haunt, A0 = 0C = V5, AB = BC =V0C? — 0B? = 1. O6o3nauum CD = x.

OC — Ouccektpuca B TpeyroibHuke BOD, 3Ha4MT, 1O CBOMCTBY OMCCEKTPHCHI: lz_g = g—i, OTKyJa
OD = 2x. Tlo Teopeme Iludaropa ans tpeyronsauka BOD: 4 + (x + 1)? = (2x)2. Orcrona 3x% —

2x —5=0,x; =—1,x, = 5/3. OrpunarensHslii KOpeHb HE TOIXOANT, cleaoBaTenbHo, AD = 1 +
1+2=21

3 3
Orteet: 11/3.
OrBersl K ApyruM BapuanTam: 46/5; 47/15; 13/4.
Kpurepun npoBepku:
+ (10 6ayioB) — 3aaya penieHa BepHoO, PelIeHUE MOTHOE;
+. (8 0auioB) — mMpH BEpPHOW JIOTMKE PEIICHUS OTBET HEBEPHBIA BCIEIACTBHE apu(METHUECKOU
OIINOKHU;
+ (6 OayuIoB) BEpHO HAWMIEHBI BCE AJIIEMEHTHI PABHBIX IMPSIMOYTOJIBHBIX TPEYTrOJbHUKOB MU €CTh
CBOWCTBO OMCCEKTPHCHI, HO OTBET HE IMOJTyUeH;
+ (3 Oamra) — BepHO HAWJICHBI BCE JIEMCHTHI PABHBIX HPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, JIAJIBIIH
OLIMOKH WM PEIICHUE HE 3aKOHYCHO;

— (0 6ayoB) — BCE OCTAIBHOE.

KocMoOHABT  BBIXOJUT W3  ILIHO30BOU
KaMephbl MKC (MexayHapoHas
KOCMHUYecKasi CTaHIIMsI), YTOOBI 3aIyCTUTh
Majblii CIyTHUK THUMNA «KyOcaT» ¢ pyK.
BbIxoJ U3 IUTI030BOM KaMepbl «CMOTPHUT
Ha 3eMJIio.

a) Onmmure, Kakoil OyAeT TpaeKTOpHS
NBIDKEHUSI ~ CIyTHUKA  OTHOCHUTEJIBHO
LIEHTpa 3eMJIM, €CIIM KOCMOHABT IMPOCTO

BBIITYCTUT CITYTHUK H3 PYK 3a MPEaAciiaMnu
CTaHIIUH, HC npuaaBas HUKaKOU

JOTIOJTHUTENBHOUM ckopocTu. He siBnsercs

JIM TaKOM 3aIlyCK CIyTHUKA OMACHBIM JJIS

MKC?

0) Kakoit Oymer TpaekTopusi CIYTHHKAa OTHOCHUTEIBHO IIEHTpa 3€MJIM, €CITU KOCMOHABT OpOCHUT
CIYTHUK IO HANpaBJICHMUIO ABW)KEHMS CTAHLUMU (U1 OIpPENEICHHOCTH: CTPOro B HaIpaBlIE€HUU
BEKTOpa CKOpocTH cTaHIuu)? He sBiusercs nuM TakoW 3amycK crnyTHuUKa omacHbiM it MKC
(ecTecTBEHHO, CUMTAaeM, YTO B HAMpaBICHUH OpPOCKa HET KOHCTPYKTHBHBIX SJIE€MEHTOB CTAHIIMU)?
Op6utry MKC cunraiite KpyroBoi.

Pemenue.

a) 1 KOCMOHaBT, U CIYyTHUK B €ro pyKax y>K€ MMEIOT CKOPOCTb OTHOCUTENIBHO LIEHTpa 3eMJu,
pPaBHYIO CKOPOCTH CTAaHLIMU, M, KaK W BCSA CTaHIUS, JBHXYTCS MO KpyroBoil opOute. Ilockonbky
KOCMOHAaBT HE TMpPUAACT CIIYTHUKY HUKaKOI JIOHOHHHTeHLHOﬁ CKOpOCTH, TO CIIYTHHK,
MIPEIOCTAaBIIEHHBIM caM cebe, MPOJOIKUT ABM)KEHHE MO TOM ke camoil opbute. BepHyBmmch Ha
CTaHILMIO, KOCMOHABT eIlle J0dro OyaeT HaOMoaaTh «BUCIIIMID» 32 OOpPTOM CHyTHHK. Takas
CUTyalusl SBIIETCA, E€CTECTBEHHO, HEXKEIATEIbHOM, IIOCKOJBKY pa3iIu4Hble JOIOJHUTEIbHBIC



¢bakTopsl (B HEpBYI OYepeib, HENOCTOSHCTBO IOJIA TATOTEHHMsS 3€MJIM) MOTYT BBI3BATH Maloe
OTKJIOHEHHUE TPAEKTOPUU JIBUKEHUS CTAHLIUU U IPUBECTH K CTOJKHOBEHHIO.

0) SlcHO, YTO CWJI KOCMOHAaBTa HE XBAaTHUT, YTOOBI YBEIMYUTb CKOPOCTb CIIyTHHKA C HEpBOii
KOCMHYECKOW [0 BTOPOH. 3HAUMUT, CHYTHHK, KaK M CTaHIMs, OyIeT ABHraTbCs MO 3aMKHYTOH
UIMNTHYECKON opOute BOkpyr 3emuu. llpu 3TOM MOCKOJIBKY KOCMOHABT MpPHAAN CITyTHHUKY
JIOTIOJIHUTEBHYIO CKOPOCTh, HAIPaBJIEHHYIO 110 KacaTeJIbHON K OKPYXXHOCTH (OpOUTa CTaHIMH), T. €.
10 BEKTOPY, HAIIPaBJIECHHOMY BOBHE OKPY>KHOCTH, TO CIIyTHUK B II€PBBIE CEKYH/IbI I0JIETA OKAKETCS
Ha Oosiee BbICOKOH opOute. Kpome Toro, Mbl yxe 3HaeM, 4TO 3Ta IUIMITHYECKas OpOUTa KacaeTcs
kpyroBoii opoutel MKC B TOuke 3amycka CHOyTHHKA. Terepp 3aMETHUM, YTO KAacaHHE JJUIUIICA W
OKPY’KHOCTH C LIEHTPOM B (POKYCE ITOT0 3JUIUIICA MOXKET OCYLIECTBIATHCS TOJIBKO B JIByX TOYKAX —
nepuree M amoree AJUIMITUYECKOM opOWUThHL. JIeHCTBUTENBbHO, €CIM TEIO JABHXKETCA 10
IUTUIITUYECKON OpOHTE 3a MpeaeaMi OKPY>KHOCTH, a 3aTeM KacaeTcsl 3TOW OKPY>KHOCTH, TO MOCIe
KAacaHUs TEJO0 BHOBb OKAXETCsSl BHE OKPY’KHOCTH (DJUIMIIC — BBINYKJIAasi KpUBas). 3HAUUT, ITO TEJO
BHAYaje MpHOIMKAIOCh, a 3aTeM OTHAISIIOCH OT IIEHTPa OKPY>KHOCTH — (hOKyca dJUIUIICA, T. €. TOUKa
KacaHus Obl1a epureeM opoutsl. MTak, eTMHCTBEHHON 00IIel TOYKOM OpOUTHI CITyTHHKA B OPOUTHI
MKC 6yzer Ta camasi TOUKa, B KOTOPO KOCMOHABT OCYIIECTBUII 3aITyCK, T.e. cyTHUK 1 MKC BHOBB
cOnu3sATCS mocie oAHOro BUTKa. OJHAKO ONAaCHOCTh CTOJKHOBEHHUS CO CITyTHMKOM, CTaHLUU HE
I'PO3UT, T. K. B TOUKY KacaHUs OpOUT Tena NpUIyT B pazHoe Bpemst. CKOpoCTh OpOCKa pyKH uesloBeKa
(4-6 m/c) oueHb Mala IO CPaBHEHHIO CO CKOPOCTBHIO CTaHIUM (IIPUMEPHO 8 KM/C), a 3HAYUT,
IUTMNTHYECKass OpOuTa CIyTHUKA OyAeT Onu3ka K KpyroBoil. Cumrasi opOUTy CHyTHHKA ONM3KOU K
KPYTOBO#, MOJKEM 3amucaTh paBeHCTBO Rw? = g, rae R — paauyc opOUTEI, @ — yIJIoBasi CKOPOCTh, a
g — YCKOpEHHE CBOOOJIHOrO MaJCHHs. 3HAeM, YTO C OTJAJICHHEM OT 3eMJIM CUJia TSHKECTH
YMEHbBIIAETCS, T. €. YMEHbILIAETCS BEIMUMHA g. Panuyc npu 3ToM yBelIMYUBaeTCs, a 3HAUUT, YIJIOBas
CKOpOCTh yMeHbIaeTcs. [1ockoIbKy MBI yKe€ 3HaeM, 4YTO OpOUTa CIyTHHKA B II€JIOM BBILIE OPOUTHI
CTaHLIMM, TO YIJIOBasi CKOPOCTb CIyTHHKA MEHbIIE YIJIOBOM CKOpPOCTH CTaHUMM. Toraa mnepuoj

2m
oOpamieHusi cnytHuka T = — 10 opOute Oospiie mepuoaa obpaimieHus craHiuu. Mrtak, mocie

OJTHOTO BUTKA CITyTHUK NMPHUAET B TOUKY CONMPUKOCHOBEHHS OPOUT MO3KE CTAHIIUU U CTOJIKHOBEHHE
He mpouzoiner. Ilpu crnenyrommx BHUTKax CHYTHUK TPOJODKUT OTCTaBaTh OT CTAHIUM U
CTOJIKHOBEHHE TEOPETUYECKH BO3MOXKHO TOJBKO IIOCIE HECKOJIBKUX BHMTKOB, KOI/Ia CITyTHHMK
OTCTaHET OT CTaHLMU «Ha Kpyr». OIHAKO 3a 3TO BpeMs pa3IUYHbIC JOMOJHUTEIbHbIE (aKTOpHI (B
NEPBYIO OYepe/lb Ipereccus OpOUThI) BBI3OBYT OTKJIOHEHHE TPAEKTOPUHU CTaHIIMU M BEPOSTHOCTh
CTOJIKHOBEHUSI TPEHEOPEKUMO Maa.

Kpurtepuu npoBepku (mo 6auiam, makcumym = 10 6as10B):

a) | 6ann — noHMMAaeT, 4TO CIyTHUK coxpaHser opouty MKC;

1 6amt — 000CHOBBIBAET MPEABIAYIIEE YTBEPKICHUE,

1 Gann — moHMMaeT MOTeHLIMAIbHYI0 onacHOCTh pu MaHeBpax MKC.

0) 1 6am1 — noHUMaeT, 4To OpOUTA — FIIIHIIC;

1 6amn — moHUMaeT, 4To opOuTa cryTHUKa OyaeT Boiie opoutsl MKC;

1 Gas1 — MOHMMAET, YTO €CTh OJJHA TOYKA KacaHUs OpOUT;

1 6as1 — MOHUMAET, YTO BpeMs 0OpallleHus CIIyTHUKA OOJIbIIIE;

1 Gay1 — menaer BBIBOJ O 0€30MAaCHOCTH;

1 Gann — 000CHOBBIBAET MEPBHIE TPU YTBEPIKICHUS;

1 Gann — mpesicTaBiIeHO TPAMOTHOE U JIOTUYHOE M3JI0KEHHE CBOMX MbICIIeH (110 CyMMe ITyHKTOB).



Bapuant 2

OubIt HccnenoBarenb KocMoca HaOMIOAAET Ha 3KpaHe KOMIBIOTEpa MOJABHKHYIO MOJENb JIBYX
HeOECHBIX TeJl, PABHOMEPHO JIBUTAIOLINXCS 110 OJHOM U TOM e OKpyXHOCTH. Ecnu Tena npurarorcs
B pa3HbIe CTOPOHBI, TO BCTPEUAIOTCA KaXKIble YeTblpe MUHYTHI. EciM e OHM JBHUraloTcs B OJHY
CTOPOHY, TO OJHO TeJ0 JOTOHsAET Jpyroe Kaxnaple 12 muHyT. Ha ckomnbko cexkyHn ObicTpee
MIPOXO/UT BCIO OKPYKHOCTH OJIHO U3 TEN?

Hccnenyss BO3MOXKHOCTH TATada C TPAHCIOPTHO-TIEPErPY30YHBIM arperaroM Uil PakKeT, FOHBIN
HCCIIeIoBaTeNb KOCMOCa pelIaeT CIEeIyIoIIyl0 MOIeNbHYyI0 3anauy: «Ha ropusonTanbHOM croie
MOKOATCS JABa Opycka wmaccaMu mq =1kr u m, = 1,5Kkr, CBA3aHHbIE MEXIy COOOM
Hee(hOPMUPOBAHHOM TOPH3OHTAIBHOW MNpYXHHOW >kecTkocThio k = 110 H/m. Koaddurnument
TpeHUs Mex 1y cTojoM U Opyckamu p = 0,11. Kakyro MuHuManbHyto paboty A HY’KHO COBEPIIMTD,
MPUKJIa/IbIBasi HEKOTOPYIO CHIIY K IMpaBOMYy OpYCKY, YTOOBI CABHHYTH C MECTa JIEBBIH OpycoOk?»
[Tomorure uccienoBarento pemiuTh 3ajady. Y CKOpPeHHE CBOOOJHOrO MAJACHUS CUMTANUTE pPaBHBIM
g = 10 m/c%
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IIpenonaBaTeny MHPOPMATUKU U TEOPUU YMCEN paccKa3ald IOHOMY HMCCIEI0BATENI0 KOCMOCA, YTO
OOBIKHOBEHHas P00k C HaTypaJlbHIMU YHCIIUTENIEM U 3HAMEHATEJIeM Ha3bIBACTCS NPAGUIbHOL, €CIIN
YUCIUTENb MEHbIIE 3HaMeHaTens. OHM cKa3ally, 4To Takas JIpoOb Ha3bIBACTCSA HECOKPAMUMOL, €CIN
HET paBHOM il 1poOH ¢ MEHBIIMMH YUCIUTEIEM U 3HAMEHATEJIEM U IIOCTaBUJIU 3ajauy:

«HanumuTe mporpaMMy Ha BaleM JIOOMMOM SI3bIKE MPOTPAMMHUPOBAHHS, KOTOpas MO 3aJaHHOMY
HaTypalbHOMY uMciay N HaxXxoAWT HAWOOJBUIYIO MPAaBUIBHYI0 HECOKPATUMYIO IpOo0b, y KOTOpOMH
CyMMa YHCIUTENs U 3HameHatelns paBHbl N. [Iporpamma JokHa BBECTH ¢ KiaBHaTypsl unucino N u
BBIBECTH Ha KpaH JIBa YKMCJIA: YUCIUTENb U 3HaAMEHATENb UCKOMOU JpOOH.»

[Tpumep pabOTHI IPOrpaMMBIL:

Bsenute N

10

OTtser

37

Ha 3ansTHsAX KpyXKa IOHBIA MCCIIEIOBATEIh KOCMOCA H3YyYaeT CIUIaB JIByX METaJJIoB Maccoil 1 kr.
[Ipu sTOM TUIOTHOCTH OAHOTO B 4 pasza, a Apyroro B 9 pa3 Ooiblie MIOTHOCTH BOJAbL. [lpu
IIOTPYy’KEHUU B BOJY CIUIAB OKAa3bIBaeT JaBJIE€HHWE Ha JHO cocyna, pasHoe P =8 H. Haiigure
MacCOBYIO JIOJIFO IIEPBOT0 METAJIa B CIUIABE.

PacnionoxeHHBblIi B TOUke Q pagap OCyIIECTBISAET CISKEHUE 32 00BEKTOM, IBUKYILIMMCS IO IPSIMOIA.
Qukcupyss TMOJNOKEHHE O0bEeKTa, pagap BBIYUCISIET

paccrosHue 0 HEro W IOBOpauMBaeTcs  Ha o
(UKCUPOBaHHBIN Yroi a Ajs clieayrouero 3amepa. Beero

npousBeneno 4 3amepa B Toukax K,L,M,N,

pacrojoXKeHHBIX B yKa3aHHOM mopsjake. M3BectHo, 4TO

TOYKa L HAaXOAWUTCS HAa MUHUMAJIBHOM (Cpeay BCeX TOUYEK

npAMoii) paccrosHMHM OT pamapa, QK =+/13, LM = 2.

Haitnure paccrosinue KN.




6. KocMOHaBT BBIXOOWT W3 IIUIFO30BOH
Kamepbl MKC (MexxIyHapoIHas
KOCMHYECKasi CTAHIINS ), YTOOBI 3aITyCTHUTH
MaJblii CIyTHHK THUMNAa «KyOcaT» ¢ pyK.
Brixox U3 MU1H030BOM KaMepbl «CMOTPUT
Ha 3eMIII0.

a) Omnmmmure, Kakoil OyAeT TpaeKTOpHs
JIBUKEHHUSI ~ CIIyTHUKa  OTHOCHUTEJIBHO
LEeHTpa 3eMJIM, €CIi KOCMOHABT MPOCTO

BBIIYCTUT CIIYTHUK U3 PYK 3a MpeaenamMu
CTaHIIMM, HE  TMpHAaBas  HHUKAKOU

JIOTIOJIHUTENBHOU ckopocTu. He saBisercs

JIM TaKoM 3aIlyCK CITyTHHKA OIACHBIM JJIs

MKC?

0) Kakoii OymeT TpaekTopusi CHYTHHKA OTHOCHUTEIBHO IICHTpa 3EMIIH, €CIH KOCMOHABT OpOCHT
CIYTHHK IO HAIpPaBJICHUIO JIBUKEHUS CTaHUMU (A7 OIpPENEeIEHHOCTH: CTPOro B HAaIpaBlICHUH
BEKTOpa cKopocTH craHuuu)? He sBigercs nu Takoil 3amyck crnyTHHka omacHbIM g MKC
(ecTecTBEHHO, CUMTAeM, YTO B HalpaBIEHUU OpPOCKa HET KOHCTPYKTHBHBIX 3JIEMEHTOB CTaHIIUMU)?
Op6utry MKC cuuraiite KpyroBoi.



Bapuanr 3

OubIt HccnenoBarenb KocMoca HaOMIOAAET Ha 3KpaHe KOMIBIOTEpa MOJABHKHYIO MOJENb JIBYX
HeOECHBIX TeJl, PABHOMEPHO JIBUTAIOLINXCS 110 OJHOM U TOM e OKpyXHOCTH. Ecnu Tena npurarorcs
B pasHble CTOPOHBI, TO BCTPEYAIOTCS Ka)Able TPpU MHUHYTHI. ECIU e OHU JBUTAIOTCS B OJHY
CTOPOHY, TO OJHO TEJIO AOTOHSET Apyroe Kaxasie 9 MmuHyT. Ha ckosnbko cekyH ObICTpee MPOXOIUT
BCIO OKPY>KHOCTH OJHO U3 TEJ?

Hccnenyss BO3MOXKHOCTH TATada C TPAHCIOPTHO-TIEPErPY30YHBIM arperaroM Uil PakKeT, FOHBIN
HCCIIeIoBaTeNb KOCMOCa pelIaeT CIEeIyIoIIyl0 MOIeNbHYyI0 3anauy: «Ha ropusonTanbHOM croie
MOKOATCS JaBa Opycka wMaccaMu mq = 1kr U m, = 2,5Kr, CBA3aHHbIE MEXIy COOOM
Hene(hOpMUPOBAHHOM TOPU3OHTAIBHON MPYXUHOM skecTKOCThI0 k = 90 H/m. Koaddurment tpenus
Mexay crtoinom u Opyckamu g = 0,09. Kakyro MuHHManbHyr0 paboTy A HYXHO COBEpPIIHTb,
MIPUKJIa/IbIBasl HEKOTOPYIO CHIIy K IMpaBoMy OpYCKy, YTOOBI CIBUHYTh C Me€CTa JIEBBbIM OpycOK?»
[TomoruTe MccnenoBaTen0 PEelUTh 3a7ady. Y CKOpEHHE CBOOOIHOTO MaJCHUS CUUTANTE paBHBIM
g = 10 m/c%

F
m m

& L o

[IpenogaBaTenu nHGOPMATUKN M TEOPHH YMCEN PACCKA3alU IOHOMY HMCCIEI0BATENI0 KOCMOCa, YTO
OOBIKHOBEHHAsI IPOOb C HaTypajIbHBIMU YHCIUTENIEM U 3HAMEHATENIeM Ha3bIBACTCS NPABUIbHOU, €CIU
YHCIUTENb MEHbIIE 3HaMeHaTes. OHM CKazaju, 4To Takas IpoOb Ha3bIBACTCS HECOKPAmuMo, eClu
HET paBHOM il 1poOH ¢ MEHBIIMMH YUCIUTEIEM U 3HAMEHATEJIEM U IIOCTaBUJIU 3ajauy:

«HanumuTe mporpaMMy Ha BaleM JIOOMMOM SI3bIKE MPOTPAMMHUPOBAHHS, KOTOpas MO 3aJaHHOMY
HaTypalbHOMY uMciay N HaxXxoAWT HAWOOJBUIYIO MPAaBUIBHYI0 HECOKPATUMYIO IpOo0b, y KOTOpOMH
CyMMa 4YucIauTeNs U 3HameHatens paBHbl N. [Iporpamma nomkHa BBECTH € KilaBUATypbl uucio N u
BBIBECTH Ha KpaH JIBa YKMCJIA: YUCIUTENb U 3HaAMEHATENb UCKOMOU JpOOH.»

[Tpumep pabOTHI IPOrpaMMBIL:

Beenure N

10

OTtser

37

Ha 3ansTusAX KpyXKa IOHBIA MCCIIEIOBATEIh KOCMOCAa H3YyYaeT CIUIaB JIByX METasIoB Maccoil 1 kr.
[Ipu 5>TOM TUIOTHOCTH OJHOTO B 2 pasza, a JAPyroro B 6 pa3 OoJblie MIOTHOCTH BOAbL. [lpu
MOTPY)KEHUU B BOAY CIUIaB OKa3bIBacT JABJICHWE HA ITHO cocynaa, paBHoe P = 6,5 H. Haiigure
MacCOBYIO JIOJIFO IIEPBOT0 METAJIa B CIUIABE.

PacrionoxxeHHbIil B TOuke Z pajap OCYIIECTBISET CIeKEHHE 32 00BEKTOM, TBUKYIIUMCS IO MPSIMOM.
Oukcupyss TOJOXKEHUE O0O0BbeKTa, pajap

BBIUMCIISIET  paccTOsHUE J0  HEro W 7

MOBOpauyMBaeTcs Ha (PUKCUPOBAHHBIA yroo a
TUISL CJIEIYIOIIETO 3aMepa. Bcero
npousBeneHo 4 3amepa B Toukax U,V,X,Y,
pacrojOoKEHHBIX B YKa3aHHOM TOpSKE.
H3BectHo, uyTo Touka V Haxomutcs Ha
MUHHMMAJIBHOM (CpEIu BCEX TOYEK MPSIMOIA)
paccrosHMuM ot pajapa, UV =1, ZX =/17.
Haitnure paccrosinue UY.

U V X Y



6. KocMOHaBT BBIXOOWT W3 IIUIFO30BOH
Kamepbl MKC (MexxmyHapoHast
KOCMHYECKasi CTAHIINS ), YTOOBI 3aITyCTHUTH
Majblii CIyTHHK THUIA «KyOcaT» ¢ pyK.
Brixonx U3 MUIH030BOM KaMepbl «CMOTPHUT
Ha 3eMIII0.

a) Omnmmmure, Kakoil OyAeT TpaeKTOpHs
JIBUKEHHUSI ~ CIIyTHUKa  OTHOCHUTEJIBHO
LEeHTpa 3eMJIM, €CIdi KOCMOHABT MPOCTO
BBIIYCTUT CIIyTHUK U3 PYK 3a MpeaeaMu
CTaHIIMM, HE  TMpHAaBas  HHUKAKOU

JIOTIOJIHUTENBHOU ckopocTu. He saBisercs

JIM TaKoM 3aIlyCK CITyTHHKA OIACHBIM JJIs

MKC?

0) Kakoii OymeT TpaekTopusi CHYTHHKA OTHOCHUTEIBHO IICHTpa 3EMIIH, €CIH KOCMOHABT OpOCHT
CIYTHHK IO HAIpPaBJICHUIO JBHKEHUS CTaHUMU (A7 OINpPEAEICHHOCTU: CTPOr0 B HANpaBICHUU
BEKTOpa cKopocTH craHuuu)? He sBigercs nu Takoil 3amyck crnyTHHka omacHbIM g MKC
(ecTecTBEHHO, CUMTAeM, YTO B HalpaBIEHUU OpPOCKa HET KOHCTPYKTHBHBIX 3JIEMEHTOB CTaHIIUMU)?
Op6utry MKC cuuraiite KpyroBoi.



Bapuant 4

OubIt HccnenoBarenb KocMoca HaOMIOAAET Ha 3KpaHe KOMIBIOTEpa MOJABHKHYIO MOJENb JIBYX
HeOECHBIX TeJl, PABHOMEPHO JIBUTAIOLINXCS 110 OJHOM U TOM e OKpyXHOCTH. Ecnu Tena npurarorcs
B pa3Hble CTOPOHBI, TO BCTPEUAIOTCS KaXK/ble MSATh MUHYT. Eciiu ke OHM IBUTalOTCS B OJIHY CTOPOHY,
TO OJIHO TEJIO JOTOHSIET Jpyroe Kaxuiable 15 MuHyT. Ha cKoIbKO cekyHJ ObIcTpee MPOXOIUT BCIO
OKPYXHOCTb OJTHO U3 TEJ?
Hccnenyss BO3MOXKHOCTH TATada C TPAHCIOPTHO-TIEPErPY30YHBIM arperaroM Uil PakKeT, FOHBIN
HCCIIeIoBaTeNb KOCMOCa pelIaeT CIEeIyIoIIyl0 MOIeNbHYyI0 3anauy: «Ha ropusonTanbHOM croie
MOKOATCS JBa Opycka MaccaMu mq = 2Kr M M, = 2,5Kr, CBA3aHHbIE MEXIy COOOM
HeZle(hOPMUPOBAHHOM TOPH3OHTAIBHOW MNpYXHUHOW jkecTkocThio k = 120 H/m. Koadduruent
TpeHUsI MEXy cTojoM U Opyckamu p = 0,12. Kakyro MuHUManbHy0 paboTy A HY’KHO COBEPIIUTD,
MIPUKJIa/IbIBasl HEKOTOPYIO CHIIy K IMpaBoMy OpYCKy, YTOOBI CIBUHYTh C Me€CTa JIEBBbIM OpycOK?»
[Tomorure uccnenoBarento pemuTh 3ajady. Y CKOpEeHHE CBOOOJHOrO MAJCHUS CUUTANTE pPaBHBIM
g = 10 m/c%

F
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[IpenogaBaTenu nHGOPMATUKN M TEOPHH YMCEN PACCKA3alU IOHOMY HMCCIEI0BATENI0 KOCMOCa, YTO
OOBIKHOBEHHAsI IPOOb C HaTypajIbHBIMU YHCIUTENIEM U 3HAMEHATENIeM Ha3bIBACTCS NPABUIbHOU, €CIU
YHCIUTENb MEHbIIE 3HaMeHaTes. OHM CKazaju, 4To Takas IpoOb Ha3bIBACTCS HECOKPAmuMo, eClu
HET paBHOM il 1poOH ¢ MEHBIIMMH YUCIUTEIEM U 3HAMEHATEJIEM U IIOCTaBUJIU 3ajauy:

«HanumuTe mporpaMMy Ha BaleM JIOOMMOM SI3bIKE MPOTPAMMHUPOBAHHS, KOTOpas MO 3aJaHHOMY
HaTypalbHOMY uMciay N HaxXxoAWT HAWOOJBUIYIO MPAaBUIBHYI0 HECOKPATUMYIO IpOo0b, y KOTOpOMH
CyMMa uYucIauTeNs U 3HameHatens paBHbl N. [Iporpamma nomkHa BBECTH € KiaaBUATypbl uucio N u
BBIBECTH Ha KpaH JIBa YKMCJIA: YUCIUTENb U 3HaAMEHATENb UCKOMOU JpOOH.»

[Tpumep pabOTHI IPOrpaMMBIL:

Beenure N

10

OTtser

37

Ha 3ansTHsAX KpyXKa IOHBIA MCCIIEIOBATEIh KOCMOCA H3YyYaeT CIUIaB JIByX METaJJIoB Maccoil 1 kr.
[Ipu 5>TOM TUIOTHOCTH OJHOTO B 2 pasza, a JAPyroro B 6 pa3 OoJblie MIOTHOCTH BOAbL. [lpu
MOTPY)KEHUU B BOAY CIUIaB OKa3bIBacT JAaBJICHWE HAa ITHO cocynaa, paBHoe P = 6,5 H. Haiigure
MacCOBYIO JIOJIFO IIEPBOT0 METAJIa B CIUIABE.

PacrionoxxeHHbIil B TOuke Z pajap OCYIIECTBISET CIeKEHHE 32 00BEKTOM, TBUKYIIUMCS IO MPSIMOM.
Oukcupyss TOJOXKEHUE O0O0BbeKTa, pajap

BBIUMCIISIET  paccTOsHUE J0  HEro W 7

MOBOpauyMBaeTcs Ha (PUKCUPOBAHHBIA yroo a
TUISL CJIEIYIOIIETO 3amepa. Bcero
npousBeneHo 4 3amepa B Toukax U,V,X,Y,
pacrojOoKEHHBIX B YKa3aHHOM TOpSKE.
H3BectHo, uyTo Touka V Haxomutcs Ha
MUHHMMAJIBHOM (CpEIu BCEX TOYEK MPSIMOIA)
paccrosHMuM ot pajapa, UV =1, ZX =/17.
Haitnure paccrosinue UY.

U V X Y



KocMoOHAaBT BBEIXOOUT U3 IUIFO30BOU
Kamepbl MKC (MexxIyHapoIHas
KOCMHYECKasi CTAHIINS ), YTOOBI 3aITyCTHUTH

MaJIbIi CIyTHUK THMA «KyOcaT» C pYK. S _;‘;‘__J

Brixonx U3 MUIH030BOM KaMepbl «CMOTPHUT ? >

Ha 3eMIIIo. i

a) Omnmmmure, Kakoil OyAeT TpaeKTOpHs |

IOBVKCHMSI ~ CIIyTHUKA  OTHOCUTEJIBHO '1§ ‘

LIEHTpa 3€MJIM, €CJIH KOCMOHABT IPOCTO L\ o

BBIIIYCTUT CIIyTHUK U3 PYK 3a IpeaeraMu - ’
CTAaHLMM, HE  [pHUAaBas  HHUKaKOM “,ﬂﬂ —

EES

JIOTIOJIHUTENBHOU ckopocTu. He saBisercs

JIM TaKoM 3aIlyCK CITyTHHKA OIACHBIM JJIs

MKC?

0) Kakoii OymeT TpaekTopusi CHYTHHKA OTHOCHUTEIBHO IICHTpa 3EMIIH, €CIH KOCMOHABT OpOCHT
CIYTHHK IO HAIpPaBJICHUIO JBHXEHHS CTaHIMU (A7 OINPENeIEHHOCTH: CTPOro B HalpaBlICHUH
BEKTOpa cKopocTH craHuuu)? He sBigercs nu Takoil 3amyck crnyTHHka omacHbIM g MKC
(ecTecTBEHHO, CUMTAeM, YTO B HalpaBIEHUU OpPOCKa HET KOHCTPYKTHBHBIX 3JIEMEHTOB CTaHIIUMU)?
Op6utry MKC cuntaiite KpyroBou.

Bapuanr 4

IOHBII uccnenoBarenb KocMoca HaONIOJAeT Ha SKpaHE KOMIbIOTEpa MOJBMXKHYIO MOJAETb JIBYX
HEOECHBIX TeJl, PABHOMEPHO JIBUTAIOLINXCS 110 OJHOM U TOMH e OKpyXHOCTH. Ecnu Tena npurarorcs
B pa3Hble CTOPOHBI, TO BCTPEUAIOTCS Ka)K/ble MATh MUHYT. Eciin ke OHU JABUraroTcs B OHY CTOPOHY,
TO OJHO TEJO JOTOHSET Apyroe Kaxasle 15 munyT. Ha ckosibko cexyHna ObICTpee MPOXOAMUT BCIO
OKPYXHOCTB OJTHO W3 TEJ?
Hccrenyst BO3MOXKHOCTH Tsrada C TPaHCIOPTHO-TIEPETPY30UHBIM arperaroM Uil pakeT, FOHBIN
UCCIIEIOBaTeNlb KOCMOCA pEIIAeT CIEAYIOUIYI0 MOJENIbHYH 3amady: «Ha ropusoHTanbHOM crose
MOKOATCS JABa Opycka MaccaMd mq = 2KI M M, = 2,5Kr, CBA3aHHbIE MeEX1y COOOM
HelehOPMUPOBAHHON TOPU3OHTAIBHON TPYXHHOH kecTkocThio k = 120 H/m. Koaddumnment
TpeHUs: Mexay ctojioM u Opyckamu u = 0,12. Kakyro MUHMManbHy10 paboTy A HY>KHO COBEPILUTH,
MIPUKJIa/bIBasi HEKOTOPYIO CHIIy K IpaBoMy OpyCKy, YTOOBI CIBUHYTh C M€CTa JIEBBIM OpycOK?»
[TomoruTe uccienoBaTenato pelnTh 3ahady. YCKOpEHHE CBOOOJHOTO MaJeHHUsl CUMTaiTe paBHBIM
g = 10 m/c%
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IIpenonaBaTeny MHPOPMATUKU U TEOPUU YHCEN paccKa3ajld IOHOMY HCCIIEAO0BATEN0 KOCMOCA, YTO
OOBIKHOBEHHas ApOOb C HaTypaJbHbIMU YHCIIUTENIEM U 3HAMEHATEJIEM Ha3bIBAETCS NPAGUIbHOLU, €CIIN
YUCIUTENb MEHbIIE 3HaMeHaTens. OHM cKa3aliy, 4To Takas IpoOb HA3bIBAECTCS HECOKPAMUMOU, €CIIN
HET paBHOM el ApoOU ¢ MEHBIIUMH YUCIUTEIEM U 3HAMEeHaTeIeM U MIOCTaBUIIM 3a]1auy:

«HanumuTe mporpaMMy Ha BalleM JIOOMMOM sI3bIKE MPOTrPaMMHUPOBAHMS, KOTOpas MO 3aJaHHOMY
HaTypajJbHOMY uuciy N HaxOJUT HauOOJIbIIYIO MPAaBHIIBHYIO HECOKPATUMYIO JApOOb, Y KOTOpPOH



10.

11.

12.

CyMMa YMCIUTENs U 3HaMeHatelns paBHbl N. [Iporpamma JomkHa BBECTH ¢ KiIaBHaTypsl yucino N u
BBIBECTH Ha SKpaH JBa YUCIA: YUCIUTENb U 3HAMEHATEIh UCKOMON APOOH.»

[Tpumep pabOTHI IPOrpaMMBIL:

Bsenute N

10

Otser

37

Ha 3aHaTusX KpyXKa IOHBIM HCCIIEIOBaTellb KOCMOCAa M3y4aeT CBOWCTBA CILIaBa JIByX METAJUIOB
maccoil 1 kr. Ilpu 3TOM MIOTHOCTH OAHOTO B 6 pa3, a apyroro B 10 pa3 Gosblie IUIOTHOCTH BOJBI.
[Tpu norpy>xeHnu B BOIy CIUIaB OKa3bIBaeT JaBICHHE Ha JHO cocyxda, paBHoe P = 8,5 H. Haiigure
MacCOBYIO JIOJIIO IIEPBOTO METaJlla B CIIABE.

Pacnonoxxennsii B TOuke D paxaap

OCYILIECTBIISIET CJIEXKEHHE 32 OOBEKTOM, D
JOBIDKYIIMMCS 10 mpsimoil.  Ompexaensst

IIOJIOKEHUE O00BEeKTa, pajap BBIYMUCISET

paccTosiHHE 70 HEero MU MoBOpAayMBaeTCs Ha

(UKCUPOBAHHBIM Yroi @ JUIsl CIEAYIOIIEro

3amepa. Bcero mpousseneHo 4 3amepa B

toukax E,F,G,H, pacronoXXeHHbIX B

yKa3zaHHOM nopsjke. M3BecTHO, 4TO TOYKa

F naxomuTcs Ha MUHUMAaJIbHOM (cpenu

BCEX TOYEK NpPSIMOH) pacCTOSHUU OT

pamapa, DF =3, DE =+/10. Haiigure E F G H
paccrosinue EH.

KocMOHAaBT BBIXOAMT U3 LUIIO30BOMU
Kamephbl MKC (MexTyHapoJHast
KOCMMYECKas CTaHIHs), YTOOBI 3aIyCTUTh
MaJIblif CIyTHUK THIA «KyOcaT» C pyK.
BbIxoJ U3 1UII030BOM KaMeEPbI «CMOTPUT»
Ha 3eMIIto.

a) Onummure, Kakoi OyAeT TpaeKTOpHs

IBIDKEHUS CIIyTHHKA
OTHOCUTENILHO IIEHTpa 3eMIIH,
eciau KOCMOHaBT MIPOCTO
BBIIIYCTUT CIYTHUK U3 PyK 3a
npeeraMmu CTaHIINH, HE
MpHiaBas HUKaKOH
JTONOJIHUTENBbHOM cKkopocTh. He
SBISIETCST  JIM  TaKOW  3aIycCK
cnyTHUKa onacHbIM ji1st MKC?
06) Kaxkoit Oymer TpaekTopus
CIIyTHHUKA OTHOCUTENBHO IIEHTpa
3emid, eciu KOCMOHABT OpOCUT
CIYTHUK TI0O  HampaBICHHUIO
IBIKEHUS CTaHIINH (s
OTIPENICTICHHOCTH:  CTPOTO B




HarpaBjieHuH BekTopa Ox ckopocTH crtaHmmu)? He sBisieTcs Jin Takoi 3amyCK CIyTHHUKA OMACHBIM
s MKC (ecrecTBeHHO, CYMTaeM, YTO B HANpPABICHUU OpPOCKAa HET KOHCTPYKTHBHBIX 3JIEMEHTOB
craniuu)? Opouty MKC cunraiite KpyroBou.



