KOCMOHABTHKA. 3AKJIFOUUTEJIbHBIN ITAIIL KJIACCHI 5, 6

1. IlpenojaBarenu MaTeMaTUKU MOCTaBWJIM TEpE]l IOHBIM KCCIIEIOBAaTEIEM KOCMOCa CIEIYIOLIYIO
3amady. Y HEKOTOpOH ApoOM YHCIUTENh W 3HAMEHATENb SIBIISIOTCS PA3IMYHBIMUA HATypPaTbHBIMU
yuciaaMu. Yucaurens yBenuuuian Ha 1, a 3Hamenaresb — Ha 100.

a) Morna i npu 3TOM UCXOAHAs IPOObh YBETUUUTHCS?
0) Moria 11 OHa yBEJIUYHUTHCS BIBOE?

B) Mora i1 OHa yMEHBIITUTHCS BIBOE?

IIpuBenuTe MONHOE PELICHHUE.

Pemenue. a) Jla, mampumep apo6s 1/10000.

2
6) Her. Ilyctp % — UcXonHas Ipo0b, TOrAa MOIY4aeM COOTHOIIECHHUE ;n, orkyga nm + 200n = 1,

m+100
YTO HEBO3MOYKHO TS HATYPATbHBIX YHCEIL.

B) Ha, Hammpumep npods 2/50.

2. TlomyueHHBII M3 KOCMOCa CHMMOK 3€MHOH TOBEPXHOCTH MPEACTaBISET COO0H NpPSAMOYTOJbHUK
(ZMHBI CTOPOH pa3IM4YHbI), pa3/IeJICHHbI Ha OJMHAKOBbIE KBajapaThl. KBajpaTel mpoHyMepOBaHbI
yrciaamu 1,2, ...n. CymMMa nepuMeTpoB KBaJIpaToOB C HEYETHBHIMA HOMEpaMHu Ha 24 OOJbIIe CyMMBI
MEPUMETPOB KBaJApaTOB C YETHHIMU HOMepamu. [lepumerp mpsiMoyronbHHKa B 3 pasza Oomblie
repuMeTpa Kaxaoro u3 kBajaparon. Haliagure mionaas npsMoyrojbHUKa.
Ortser: 180.
Pemenue. PazHOCTh mepuMETPOB KBAAPATOB C YETHBIMH U HEUSTHHIMU HOMEPAMH PaBHA MEPUMETPY OJJHOTO
kBajpara. JlnvHa ero ctopoHsl 24: 4 = 6.
[Tepumerp npsimoyronabHuka paBeH 24 -3 = 72. 3HauuT, CyMMa JJUHBI U IIUPUHBI paBHa 36, IpU 3TOM U
JUIMHA, W IIHUPHUHA JEISITCS Ha 6, MOCKOJIBKY TOJDKHO TIOMECTHTBCS LIEJI0e YHCII0 KBaJAPATOB CO CTOPOHOM 6.
Bo3MOoHBI TpH BapraHTa it CTOpOH npsimoyroibauka: 6 X 30 (5 kBagpatoB B psn), 12 X 24 (He MOAXOIUT,
TaK Kak TOT/Ia UMeeM YeTHOE YHCII0 KBaapaToB) U 18 X 18 (Ho Toraa JIMHBI CTOPOH OTUHAKOBEI, & IO YCIOBHIO
OHH Pa3JINYHBbI). 3HAYUT, TOAUTCS TOJIBKO MEPBbIN BapUAHT.
[Tnowmwane npsimoyroneHuka 6 - 30 = 180.

3. O6o3HaunM P(n) — npousBenieHre Beex udp HaTypajabHOro uncna n. Haiinute cymmy:

P(1) + P(2) + ---+ P(200).

Orset 4095.
Pemenne. J{s uncen or 1 g0 9 oueBugno P(n) = n, r.e. P(1) + P2)+--+P9) =1+2+ -+
9 = 45. Jlns aBy3HauHbix gmcen -ro gecsarka P(10k + n) = kn, t.e. P(10k + 1) + P(10k + 2) +
<+ P(10k+9) =k(1+2+:-4+9) =45k. Orcrona P(1) + P(2) + -+ P(99) =45+ 45-1 +
45-2+ -+ 45-9 =45-46 = 2070. [y BTOPOW COTHH PACCYXJacM AHAJOTUYHO W MOJydaeM
P(100) + -+ P(199) = 2025.

4. Tpu uHBecTOopa U3 TPEX TOCYJapCTB CTPOST KOCMOJIPOM Ha HEHTpPaIbHOW TEPPUTOPHM PAIOM C
rpanuieil 3tux rocynapctB. CtoumMocTh cTtpoutenbcTBa: N = 897 MmimuapaoB «(yHTHKOBY.
PaccTostHMSI OT CTONMII 3TUX TOCYAApPCTB 10 MECTAa CTPOUTENBCTBA paBHBl Ry = 11 kM, R, = 9 kM,
R; =10 kM coOTBETCTBEHHO. Pacnpenenure CTOMMOCTH CTPOMTEIBCTBA MEKIYy HWHBECTOPAMH,
UCXOJs U3 yCIIOBUS, YTO BHOCUMBIE HHBeCTOpamMu cyMMbl N, N,, N3 yIOBIETBOPSIFOT COOTHOILIEHHUSIM:
N =N; +N, + N3, N;:N, = R,: Ry, N,: N; = R3: R,, N;: N3 = R3: Ry (TO ecTh O0JbIIIE BHOCHUT TOT,
Ybs CTOJIHIIA OJIHMKE K KOCMOJPOMY ).

OtBer N; = 270, N, = 330, N3 = 297 MuuinapaoB «pyHTHKOBY.



Pemenne. CornacHo ycioButo, Ni: N, = 9:11, N;: N3 = 10:11. Ilycte N; = 90x, torna N, =
110x, N3 = 99x, N = N; + N, + N3 = 299x = 897. Tornax = 3, N; = 270, N, = 330, N; = 297.
PaccraBbTe B BEpIIMHAX KyOa qucna

aq,a,, ...ag (nenple, He 00s3aTENBbHO TMOMAPHO P S

pa3IMuHbIE, HE BCE OJHOBPEMEHHO PaBHBIC HYJIO) (2 =2 \ TaK,
YTOOBI YHCIIO B KaXKJI0M BEpIIMHE PAaBHSIOCH CyMMe aa qucel,
CTOSIIUX B TPEX BEPIINHAX, COSAMHEHHBIX C TAaHHOU e ) peGpom
Kyba (Hago HaWTH XOTd OBl OJHY TaKylo ol =

pPacCTaHOBKY).

OTtBer

Kon cocrout u3 pasmuusbix 1mudpp u obOpa3yer h‘ — 4HCIIO,

KOTOpOE JIeNHUTCs 0e3 ocTaTKa Ha JIF0OYI0 U3 ATHX UPD.

a) MoxxHO i1 cocTaBuTh Ko 3 7 tudp? Ecnu ga, npuBeauTe npuMep, €Ciiu HeT, O0BSICHUTE, I0YEMY.
6) Mo:xHO 11 cocTaBUTh koA u3 8 udp? Ecnu na, npuBenuTe npuMep, e HeT, O0BbSICHUTE, IOYEMY.
B) CocraBbTe KOJI TaK, YTOOBI MOJIYICHHOE HATYPAIBHOE YHCIIO OBLJI0 HAMOOJBITUM U3 BO3MOXKHBIX,
yAOBJIETBOPSIOUINX MTPUBEICHHBIM YCIOBUSAM. OOBICHUTE CBOM OTBET.

Pemenmne. a) /la, nanpumep, 1289736

0) Her. Eciu Takoe umcio ects, To OHO He comepkuT 0 M 3akaHYMBaeTCs Ha 4eTHyIO mudpy. 3HauwT, HE
comepxkut 5. Torna cymma nudp vHe kpaTHa 9.

B) M3 myHKTOB a), 0) ClleyeT, 9TO TaKOH KO TOJDKEH COCTOSTh U3 7 1udp. OueBUAHO, OH HE MOXKET COZIEPIKATh
uudpy 0. Eciin o comepxut mudpy 5, To TOIDKEH nenuThes Ha 5. 3Ha4unT, okaHuuBaeTcs Ha 5 wiu Ha 0. Ha 0
HENb3s, 3HaYuT, Ha 5. Torma 3TO YMCIO HEYETHOE, CIICAOBATEILHO, HE MOXET coaepxarh 1udp 2, 4, 6, 8.
3HauuT, B HEM MeHblle 7 1udp — He noaxoaut. Mrak, oropackiBaeM nudpy 5.

Uto0b!I 4Kciio ObUIO KaK MOKHO 0O0JIbIlle, HauHEM ero ¢ 1udpsl 9. Toraa oHO JTOKHO NEIUTHCSA Ha 9, TO eCTh
cyMma ero nudp JoDKHA JeTUThes Ha 9.

1+2+3+4+6+7+8+9=40. bnmxaiimee uucio, koropoe Mmenniie 40 m genurca HA 9 — 310 36. 3HAUWT,
oroOpackiBaeM 4. Mckomoe uncio coctout u3 mudp 1, 2, 3, 6, 7, 8 u 9. 3amerum, uro 98 nenurtcs Ha 7, a
JIEIMMOCTh Ha 8 HE 3aBHCHUT OT MEPBBIX IBYX IU(p. 3HAYUT, HAYHEM Harlle 4ucio ¢ 98 u OyneM nondupars
ocraBiuecs nate uupp. Camoe OonbIIOE BO3MOXKHOE 4YMCIO paBHO 76321, HO OHO He nenuTcs Ha 8.
[lepecraBuMm nBe mocneaane nudpsl, moryanM 76312 — oHo aenutcs Ha 8, HO He nenutcs Ha 7. [lepecTaBum
MecTaMu 7 U 6 — unciio 67312 nenutcs Ha 7 u Ha 8. JIoOKa)keM, 4TO 3TO YHCJIO ACHCTBUTEIHHO HanOOIbIICE.
Hame yucno nomxkuo genutbea Ha 7, 8 u 9, To ecth Ha 504. bynem aBuratsest oT 67312 BBepx ¢ marom 504.
ITonyuum umca:

67816, 68320, 68824, 69328, 69832, 70336, 70840, 71344, 71848, 72352, 72856, 73360, 73864, 74368, 74872,
75376, 75880 (mansiie yxe moxyduM 6osmsiie, dem 76321). Hu oHO U3 3THX YHCEN HE TTOIXO0/IUT.

OreeT: 9867312.
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«11.0.» - «TIepBUYHBIN OaIm»

3anauya la)

Bepnoe pemienne

Ectb BepHbIe MBICIH, HO HE 00JIee TOTO
Paccyxnenue BepHoe, HO IPABUIIBHOIO IPUMEPA HET
3anauya 10)

BepHoe peuienue

EcTb BepHble MbICIIH, HO HE O0Jiee TOTOo

EcTh BepHas uzesi, HO BBIBOJ OIIHOOYHBII
HenocraTtounoe o6ocHoBaHue

3agaua 1B)

Bepnoe pemienne

EcTh BepHas uzesi, HO mpuMep OMIMOOYHBIN HITH OTCYTCTBYET
EcTb BepHble MbICIIH, HO HE O0Jiee TOrOo

3agauva 2

BepHoe pemienne

50.0.
1 o.0.
3 1.0.

51.0.
1 11.6.
2 11.0.
3 11.0.

50.0.
3 11.0.
1 .0.

10 .0.

BepHHe pacCyKaACHUs, HO 3a0BITO YCJIOBHUCEC, YTO IIPAMOYT'OJIbHUK HE SBJISICTCA KBAApAaTOM
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9 1.6.

BepHblii 0TBET, HO HET AOCTATOYHOIO0 0OOCHOBAHMSI TOTO, YTO CTOPOHBI IPSIMOYyTOJIbHUKA 6 1 30

8-9 1.0.
Bepurble paccyxaeHus, HO 3a0bITO YCIOBHE, YTO MPSMOYTOJIBHUK HE SIBIISIETCS KBaipaToM. Bropoii
(BepHBIil) cityvail ymyuieH. 6 1.6.
BepHblil 0TBET, HO pelLIeHNnEe COACPIKUT CYLIECTBEHHbIE MPOOEIIbI 5 1.0.
EcTb BepHbIC IpOABHIKEHUS 2-4 11.0.
3agaya 3
Bepnoe pemienue 10 1.6.
[Toutn BepHO, HO ecTh apudmMeTHIecKas omuodKa 8 1.0.
CepbesHas apudmernyeckas ommoka 5 n.6.
Bepnas uzaes, Ho He TOBEJEHO /10 OTBETa 3 n.0.
HesepHo noHsTO ycnoBue, 4TO IpUBEIO K Oosiee MpoCcTol 3a1ade 2 n.6.
3amaua 4
Bepnoe pemienue 10 1.6.
Bepnas uzes, Ho ommOka npu paboTe ¢ IpOnopLUUsIMU 7 1.0.
EcTb BepHbIe IpoIBUKEHUS 2-3 1.0.
3amaua 5
Bepnoe pemienue 10 1.6.
Ectb noHnmanue u BepHoe npoiBrxkeHne. OTBET HEBEPHBII 4 11.6.
Ectb BepHas uzest, Ho He OoJee Toro 2 n.6.
3anaua 6a)
Bepnoe pemienue 5 n.6.
Bepnoe paccyxaenue, ommlka npu 3anucy 0TBETa 4 1.6.
OO00CHOBaHHO HaIIeN BEPHBIC IUQPHI, AabIIIE PEIICHHE OTCYTCTBYET, MIIH HEBEPHOE
Ectb BepHBIC paccykaeHHs, HO HE TOBEJICHO JI0 OTBETA 2 1.0.
Ectb BepHbIe MBICIH, HO HE 00JIee TOro 1 n.0.
3anaua 60)
BepHoe peienue 5 n.0.
HenocraTounoe o6ocHoBaHMe 3 n.0.
Ectb BepHble MBICIH, HO HE 00JIee TOro 1 n.0.
3anaua 6B)
Bepnoe peenue 10 n.6.
BepHnblii oTBeT, 000CHOBaHbBI IU(PPbI, HO HET 000CHOBAHMSI MAKCUMalbHOCTH 8§ M1.0.



3. OO00CHOBaHHO HaIllEeN BEpHBIC ITU(DPHI, TaIbIIe pelIeHHE OTCYTCTBYET, UIH HEBEPHOE
3 m.6.
4. Ectb BepHBIC MBICTH, HO HE O0JIee TOTO 1 m.0.

[TepBruHbIe GalIbl IEPEBOAATCS B TeXHUUecKue Oaisl (100-0anpHas 1mIKaia) CIeayoniIM 00pa3oM:
CHayaJia MepBUYHBINA 6ayu1 yMHOKaeTcs Ha kodpduruent 0.75, 3aTeM OKpyTIsieTcs 10 MOIYIEIbIX 110
MPaBUITY

(0, 22] = 20 TexHuueckux O6amLIOB
(23, 27] = 25 TexHMUECKUX OAILIIOB
(28, 32] = 30 TexHHYEeCKHX OAIOB
(33, 37] = 35 TexHHUYECKHX OAIOB
(38, 42] = 40 TexHnYeCKHX OAIOB
(43, 47] = 45 TexHUYECKHMX 0AIIOB
(48, 52] = 50 TexHHYECKHX OAIOB
(53, 57] = 55 TexHUYEeCKHMX OAIOB
(58, 62] = 60 TexHHYECKHX OAIOB
(63, 67] = 65 TexHHYECKHMX OATIIOB
(68, 72] = 70 TexHnyecKHX OAIOB
(73, 77] = 75 TexHuueCKHX OAIIIOB
(78, 82] = 80 TexHnyeckux OaIIOB
(83, 87] = 85 texHnyeckux 0aLIOB
(88, 92] = 90 TexHnyeckux OaIIOB
(93, 97] = 95 TexHHUYECKHX OAIOB
(98, 100] = 100 TexHnyecKHX OaIOB



KOCMOHABTHKA. 3AKJIFOUUTEJIbHBIN STAIIL KJIACCHI 7, 8, 9

1. BowmHckas KoOJOHHa, coBepluaromias Mapm-opocok, wumeer anuHy L =500wm. Komannup,
HAXOJAUIMICSA BO TJIaB€ KOJIOHHBI, HAIIPABUJ KOHHOTO TMOCBUIBHOTO B «XBOCT» KOJIOHHBI K CBOEMY
3aMECTUTENI0 C IIAKeTOM (3aMECTUTENh 3aMbIKaeT KOJOHHY). [lOCBUIBHBIN IOCKaKaa IpOTHB
JBHMKEHUS KOJIOHHBI CO CKOPOCTBIO U = 36 KM/4, Bpy4YHJI TAKET 3aMECTHTENI0 KOMAaHIUpa U cpa3y ke
BEPHYJICS C TOH )K€ CKOPOCTBIO K Hayally KOJIOHHBI, 3aTPaTUB Ha Bech MMyTh t = 2 mun 36 c. HaiinuTe,
C KaKoW CKOpPOCTBIO V JIBUTATACh KOJIOHHA (CKOPOCTh M JJIMHY KOJIOHHBI BCE TO BpEeMs CUMTaiTe
HnOCTOSIHHBIMHU). OTBET NPUBEAUTE B M/C, OKPYIJIUB JI0 1IEJIbIX.

Orter: 6 m/c.
Pemenne. CxopocTs mocbuibHOro paBHa 36 km/u=10 m/c. B ogHy cTOpOHY OH ABHTrajics HpOTUB
JBYDKEHUS KOJIOHHBI, CJI€I0BATEIbHO, OH INPUOIMKAJICS K «XBOCTY» KOJIOHHBI cO ckopocThio (10 +

V)M/C U 3aTpaTHJI Ha 3TOT MyTh BpeMs t, = %CGK}/HH. B 00paTHyI0 CTOPOHY OH JBHUTAJICS B OJHY
CTOPOHY C KOJIOHHOM, CJIeZI0BAaTENIbHO, OH JOTOHSUII «TOJIOBY» KOJOHHBI CO CKopocThio (10 — v)m/c n
3aTpaTui Ha OOpATHBIN MyTh BpeMs t, = %CGK}/HI{. 3Has ol1iee BpeMsi, COCTaBUM ypaBHEHUE:
500 500
10 +v * 10 —v
I[Ipusenem K o6LieMy 3HamMeHaTemo, noaydum 2500 = 3900 — 39v2,otkyna v? = 1:%, v = 6Mm/c.

2. JlBa 0IMHAKOBBIX IIAPUKA POHSIOT (HE COOOIIast HAYaIbHOM CKOPOCTH) C OJJHOM U TOH e BHICOTHI HAJl
IIOBEPXHOCTBHIO. [IepBbIil 3KCIIEPUMEHT NMPOBOIAT HAa 3€MJl€, a BTOPOM — Ha IUIaHETE, Ha KOTOPOMU
YCKOpPEHHE CBOOOJHOIO MaJeHHsI OTIMYHO OT 3€MHOro. 3a TO BpeMs, 32 KOTOpOe BTOPOH MIapUK
JOCTHUT ITOBEPXHOCTH IUIAHETHI, MEPBbIA HAXOAWICS POBHO Ha IOJOBHMHE HAa4daJIbHOW BBICOTHL. Bo
CKOJIKO pa3 CKOpPOCTb IEPBOr0 HIAPHKAa B MOMEHT IaJECHUS HAa 3eMJII0 OyJIeT MEHbIIE CKOPOCTH
BTOPOro (B MOMEHT €ro MaJeHus Ha MOBEPXHOCTh IuaHeThl)? CHIly CONPOTHUBIICHHS BO3IyXa HE
YUYUTBIBAMUTE.

OtBeT: V2 pa3.
Pemenne. 1-if cmocod6. BeeneM cucreMy KOOpAHMHAT Tak, YTOOBl HAyajo OTCYETa COBIAAANO C
HavyaJIbHBIM TTOJIOKEHUEM IIIapHKa, a OCh ObLJIa HallpaBieHa BHU3 (TI0 X0y JBMKEHUS IIapuKa). 3aKOH

t2
IBWKEeHUS uMeeT BUA S(t) = Sy + vt + aT, r7ie a — yckopeHue cBoboanoro naaeHus. Ha 3emne a =

g- O603HauNM ycKOpeHHe cBOOOIHOTO MajJeHHs Ha TJIaHeTe yepes gq.Jlanee, y Hac B 000ux ciaydasx
So = vy = 0. IlycTh BBICOTA, ¢ KOTOPOW MaNaroT Imapukd, paBHa h. Torma s mapuka Ha 3emiie
gt

h o
HUMCCM! E: T 3a To ke camoe BpeMA tOBTOpOI/I mrapuK JOCTUTHET IOBCPXHOCTU IIJIAHCTHI,

t2
CIIIOBATENILHO, MOJy4YaeM ypaBHEHUE h = ng", rae Ha twiaHere. OTcioga g, = 2g. M3 3akona

COXpPAaHCHUA SQHCPIUU CICAYCT PABCHCTBO
mvi

mgih =

¥ TAKOE K€ JUTS BTOPOro mmapuka. OTCiona g,: g, = V2:v? = 2, T.e. Vi vy = V2.
2 cnoco®. IIpu cBOGOIHOM MaJeHUN CKOPOCTh Tela PABHOMEPHO PAcTeT CO BpeMeHeM, T.e. UV = Kt.

o o . . kt
Torna mpoWIeHHBIM TEJIOM MYTh MOXKHO HAaWTH KakK MPOW3BEIICHHE CPEIHEH CKOPOCTH Vp =5 H
kt? o .
BPEMEHU S = - Orcroa mojgydaeM, 4TO MPOWIECHHBIM TEJIOM NYyTh MPONOPIMOHAJIEH KBaJpaTy

¢uHanpHON cKopocTH. B Hameil 3ajade BTOPO IIApUK JOCTUT ITOBEPXHOCTH B TOT MOMEHT, KOTJa
TIEPBEII MPOIIEN TOJIOBUHY ITyTH. ECIIM MBICIIEHHO TIPOIOJIKHUTH TaJICHUE BTOPOTO MApUKa (CKaKeM,
OH TIOTA/IaeT B BEPTHKAIBHYIO MIAXTY, MPOPBITYIO BrIIyOb TIAHETHI), TO B TOT MOMEHT, KOT/Ia TIEPBBIA
IIAPUK JIOCTUTHET MOBEPXHOCTH, BTOPOH Mpoiaer BaBoe Oonpmmid myTh. OTcrona s,:S; = 2, a
3HAUNT, Vy: Uy = V2.

3. O6o3HaunM P (n) — npousBeieHHE BceX U(P HATYPaIbHOIO YUCIIa N.



a) Haiigure cymmy P(1) + P(2) + -+ + P(200);

6) Haiinute cymmy P(1) + P(2) + -+ + P(2021).

Orser. a) 4095 6) 184320

Pemenne. a) /Jisg uncen or 1 go 9 oueBugno P(n) =n, t.e. P(1) +P(2)+ -+ P(9) =1+2+
+4+9 =45, Jlna nBy3Haunbix uncen -ro gecstka P(10k +n) = kn, t.e. P(10k + 1) + P(10k +
2)+ -+ P(10k+9)=k(14+2+--4+9) =45k. Orcromga P(1)+P(2)+--+P(99) =45+
45:-1+45-2+--+45-9=45-46 = 2070. [Ins BTOpOH COTHHU pacCykJaeM aHAJIOTUYHO U
noiyuaem P(100) + -+ + P(199) = 2025.

0) IIpomomkas paccyxaeHus Ui -oii coTHu moiayuaem P(100k) + ---+ P(100k + 99) = 2025k,
T.e. P(100) + -+ + P(999) = 2025 + 20252 + -+ 4+ 2025 -9 = 91125. Paccyxuast 1yt BTOpPOi
TBICSAYM aHAIOTHYHO, moiayyuM P(1000) + -+ + P(1999) = 91125. Orcroma UTOroBasi CyMMa paBHa
2070+91125+91125+0=184320.

[Inar¢popma 11  MOpPCKOTO  CcTapra
MpeJCcTaBiIsieT coO0OlW  TOPU3OHTAIBHYIO
nanyOy JumHbl 135 M 1 mmpuHbl 67 M, Ha
BOCBMH KOJIOHHAX, KOTOpbIE OMUPAIOTCS Ha
JIBa TIOHTOHA, 3allOJHEHHBIC BO3IYXOM. -

[ %]
pakeTa - HOCHTEIb
natyoda

Jnuna xkaxxaoro nonTona 135 m, mupuna 10 Ll

M, Beicota 21,5 M. OOmas Macca y =

matdopmsl 27000 ToHH. AN

a) Haiimute rmyOnHy, Ha KOTOPYIO TIOHTOHBl  KOJIOHHEL = = Atz
norpyensl B BoAy. llnoTHocTs Mopckoit h‘"‘“é ——0’ \'_E
BOAbI cumtaeM | T/M°, BECOM CTEHOK ! ~ f ? B
ITOHTOHOB MpPeHeOperaeMm. o~ - i\ﬁ

0) Ha mamyOe mratdopMbl BEepTHKAIBHO reperoponka

IOHTOH
YCTAHOBMJIM pakeTy-HocuTenb Maccel 500 T,

TOTOBYIO K CTapTy. Touka crapTa pacroyio’keHa Ha CEepeHHEe IUPUHBI TUIATPOPMBI, Ha PACCTOSHUU
33,75 M ot Hoca miatdopmbl. J[ns Toro, 4roObl maTdopMa ocTallach CTPOTO FOPU3OHTAILHOH, a
TaKXe JJISl TOrO, YTOOBI MOHU3UTH LEHTP TSHKECTH IUIAT(GOPMBI, OHTOHBI YAaCTUYHO 3arlOJIHSIOT
BoAoM. [Ipy 3TOM KaXkablil IOHTOH B CEPENMHE Pa3JIEIeH NEPErOPOIKOM, YTO MO3BOJISAET 3aKa4yaTh B
HOCOBYIO 4acTb ITOHTOHA My T BOJbI, a B KOPMOBYIO yacTb m, T. Halimute m,; u m,, ecau obmas
Macca KOHCTpyKIuM craia paBHa 50500 ToHH.
B) [Tnaropma /st MOPCKOTO cTapTa HY>KHA JUISE TOT0, YTOOBI MOYKHO OBLIIO 00CCIIEYHUTh CTAPT PAKETHI
B 00J1IacTH 3KBaTopa 3emiin. A moyeMmy cTapT U3 o0JIacTH dKBaropa npennouturenbHeit? [losicaure
CBOE MHEHHUE.
OtBer a) h =10 M. 6) m; = 5625 T, B HOCOBOI YacTH KaKJI0T0 MOHTOHA; M, = 5875 T B KOpMOBOH
4acTH Ka)KJ0ro MOHTOHA.
Pemenne a) Cuna Apxumena YpaBHOBECHT CHILY TSDKECTH, T.€. PponudViorpywensororena = Mg-
Otcroma Haxoaum V = 27000 M3 = 2 - 135 - 10 - h (HOHTOHOB y HAC JIBa) M ITyOUHY MOTPYKEHHMS.
0) B cuity cumMerpun oTBeT OyJeT OJIMHAKOBBIM JJIs1 JIEBOTO U MPAaBOT0 MOHTOHOB. BHauane NOHTOHBI
ObUIM ypaBHOBEIIEHBI. 3aT€M K MOHTOHY OBUIM MPHIIOKEHBI JONOIHUTENbHbIE CUIIbl Fy = mg, m =
500:2 =250 T (TOYka WPWIOKEHUS IEIUT MOHTOH B oTHomeHun 1:3), F; =myg (Touka
IIPWJIOKEHHUS JIENUT MOHTOH B OoTHOWIEeHUU 1:3) u F, = m,g (Touka NpUIIOKEHUS JEIIUT MOHTOH B
otHomeHuu 3:1). ['opu3oHTaIbHOE MOJIOKEHHE TOHTOHA SIBIISETCS MOJIOKEHHEM PaBHOBECHS, €ClIU
Fi + Fy = F,. 1o ycnoButo, cyMMapHasi Macca 3akayaHHoi Bojiel paBHa 50500 — 27500 = 23000 T.
[Tonyuunu cucremy ypaBHEHUN
m, —m,; = 250,

{ml +m, = 11500.
IIpoBepuM eriie, YTO BCs 3Ta KOHCTPYKIHS He TOTOHET. [ToBTOpPSAS paccykKaeHUs MyHKTA a), IOJIy4YuM
2-135-10-h = 50500, otkyna h = 18,7 < 21,5.
B) IIpu BbIBOJE KOCMHUYECKOro ammapaTa Ha OpOUTY, JIeXKallyl0 B SKBATOPHAJIbHOW IIOCKOCTH
(Hanmpumep, Ha TEOCTAIMOHAPHYIO OPOUTY) WK OJIM3KYIO K Hel HanboJsee MpeAnoYTUTEILHON TOUKOM
cTapTa sBJIAE€TCS TOYKa Ha 3KBaTope. B 3TOM ciyuae ynaercs B IIOJIHOM Mepe HCIOJIb30BaTh



LEHTPOOEKHYIO CUITY, CO3JJaHHYIO BpallleHneM 3emiid. DTa CHJIa CHUYKAET YCKOPEHUE CBOOOIHOIO
najenus 10 9,78 M/c?, 4To CHUKAET PAcXOoJ TOIUIUBA M, B KOHEYHOM CUETE, CTOMMOCTh 3aMycKa.
Ut00Bb1 0OMEHSTHCSI HEOOX0UMOM HH(OpPMAIE ¢ IIEHTPOM yIpaBiIeHHs, HeoOxoaumo nepenats N
Pa3NUYHBIX MAaKeTOB MHpOpMauuu Aj, ...,Ay C KOCMHYECKOTrO ammapara B LEHTP U CTOJBKO Ke
OTBETHBIX MaKeToB By, ..., By obOpatHo. Ilepenaya ogHoro makera MHGOpPMAMU B OJHY CTOPOHY
3aHMMaeT OJHY CeKyHAy. B mporecce mepemauum KaHall IMOJIHOCTbIO 3aHAT (HUKAKOW JIpyrow
nH(OpMAaIMY B 3TOT MOMEHT IIepeaBaThcs M0 HEMY He MOKeT). B Baiem pacnopspkeHHH UMeeTcs p
KaHAaJIOB CBSI3U, Pa0OTAIOIINX HE3aBUCUMO JIPYT OT Apyra (Ka)ablil KaHaI MOXET MepeiaBaTh J00n
U3 TMaKeToB Ay, ..., Ay, By, ..., By). IlakeTbl MOXXHO TiepefaBaTh B JIFOOOM MOPSAKE, HO OTBET B;
TepeaBaTh MOKHO TOJIBKO TOC/e nmosyueHus nakera A;, 1 < j < N.

a) 3a Kakoe MUHUMAJIbHOE BpeMs ¢ MOXKHO NepeaaTh Bce HHPOPMALMOHHBIE TAKETHI?

6) Onumre (JII0OBIM CIIOCOOOM) ANTOPUTM, TTO3BOJISIFOIMI OPraHU30BATh 3Ty Mepeaady.

B) Hanummre nmporpaMMy Ha BaiieM JIFOOMMOM $I3bIKE€ IPOIPaMMUPOBAHUS, PEAU3YIONIYIO TaHHBIN
AITOPUTM.

BxoaHble 1aHHLIE

BBonutcs HarypansHoe yncio N (1 < N < 10000) u HarypansHoe yncio p (2 < p < 5).
Beixoanblie 1aHHBIE

BriBenute uncio t. 3arem BeiBeguTe t cTpok. B kKakm0ii cTpoke yKakuTe HOMEpa MakeToB, KOTOPbIE
clelyeT nepenaBath B 3Ty cekyHay. Homepa pazaensiite mpodenom.

IIpumep

BXO/IHbIE JaHHbIE

22

BBIXO/IHbIE JaHHbIE

2

Al A2

B1 B2

Pemenue a), 6) Eciu N < p, To B nepByl0 CekyHIy mnepenaeM Bce makeTsl ¢ KA, a Bo BTOpyto
IIPUHMMAeM Bce OTBETHI. byzaer 3atpaueHo 2 cekyHasl. [Ipu N = p anroputm Mmensercs. Buauane
nepenaeM Bce naketoB ¢ KA B nientp. [locne sToro nepenaem Bce nakersl o0OpatHo. [Ipu 3Tom, B TY
CEKyHJly, KOT/la TIepe/iaya MakeToB A; 3aKaHYMBAETCS, Mbl Y)KE 3aHMMAEM OCTABIIMECS CBOOOIHBIMU
KaHallbl HakeTaMu B; (3T0 BO3MOXHO, Tak Kak B 9TOT MOMEHT IONIydYeHBI, 0 KpaiiHell Mepe, Bce
naketbl Ay, ..,Ap). B pesynbrate Oymer mepenano 2N makeToB. 3a Kakaylo ceKyHIy Oynaem

o o 2N
3aACUCTBOBATH BCC P KaHAJIOB CBA3H. 3Ha‘~II/IT, nepcaadya 3auMcET [?] (HaI/IMeHI)HIGG oeoce, OoubIce

2N 2N
,[[pO6I/I ?) 3a MeHbIIIee BpEMA OCYHICCTBUTH IEpCaady HCBO3MOXKHO, T.K. IICPBBIC [?]CCKYHZ[ BCC

KaHaJIbl 3aHATHI (OHTI/IMI/ISaIH/If{ HGBO3MO)KH3).
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Kpurtepunu
«11.0.» - «TIepBUYHBIN OaIm»
3agauya 1

BepHnoe pemienne 10 n.6.
Bepnas ¢hopmyna, BepHble eMHULIEI M3MEPEHHUs, HO OIIMOKA B IMOACYETE 8 1.0.
Bepnast popmyna, ommbka u3-3a eTMHAL] U3MEPEHUS 6 11.0.
YpaBHEHHE pPEIIeHO MOAO0POM 6 1.0.
Bce ocransHoe 0 m.6.
3agauva 2

BepHnoe pemienne 10 1.6.

Bepnoe pemenue ¢ apupMeTHIeckoi omuoKoi (MoTepsut KOPHH, IEPEBEPHYIT IPOOh | T.11.)

8 1.0.
Pemena Toybko mepBasi 4acTh (COOTHOIICHHE HA YCKOPCHHS ) 2 1.0.
Pemrena Toyibko BTOpas 4acTh (B OTBETE APOOH M3 YCKOPECHHIA) 6 11.0.

WMHTYyuTHBHOE HEBEPHOE PACCYKJIEHUE WU PACCYKIEHHUE C KOHLIENITyaJIbHOM OIINOKOM (CUMTAET, YTO

BpEMs OJJUHAKOBOE U T.I1.)
3anaua 3a)

BepHoe pemienne 5 m.6.
Apudmerndeckas ommoOKa B MOACYCTE, HO X0 PEIICHUS BEPHBIN 3 m.0.
OmmbouHas uzest Uiy He JOBEJIEHO JI0 OTBETA, HO €CTh MPOIBUKCHHE 1 m.6.
3anauya 30)

BepHnoe perienne 5 1.6.
Apudmerndeckas ommOKa B MOACYETE, HO X0 PEIICHUS BEPHBIN 3 1m.0.
OmmbouHas uzest Uiy He JOBEJIEHO 10 OTBETA, HO €CTh MPOJIBUIKCHHE 1 1.6.
3anaua 4a)

BepHoe pemienue 5 m.6.
BepHblii 0TBET «I110YTH» MTOTYyYEH 4 1.0.
3a0bITO, YTO IIOHTOHA JBa 4 11.0.
HesepHas noruka peieHusi, HO €CTh BEpHBIC UJIEH 11.0.
3anaua 40)

Bepnoe pemienue 10 1.0.
Her npoBepku TOro, 4To KOHCTPYKIIUS HE IOTOHET 10 1.0.
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HesepHo o0ocHOBaHO (OalaHCUPYET CHUJIbI U3 KAaKMX-TO CBOMX COOOpa)K€HHi), HO €CThb BHYTPEHHS

JIOTHKA U OTBET BEPHBIN 7-9 1.0.
HeBepHo oGocHoBaHO (OamaHcHpyeT CHUJIbl M3 KaKUX-TO CBOMX COOOpaK€HUM), €CTb BHYTPEHHSS
JIOTHKA, HO OTBET HEBEPHBIN 4 1.0.
OmmOka rpu 0anaHCUPOBKE CHUIT 6 1.6.
Pemienue He 10BeI€HO 1O OTBETA, HO €CTh MPOJIBUKECHUE 3 n.0.
BepHbiii oTBeT 0e3 penieHus 0 m.6.
3anaua 4B)

Bepnoe u nosnpo6HOoe 00BsicHEHNE 5 n.6.

He roBopur, 4to s>¢dekr OyneT TOJBKO HpU BBIBEJCHHMM Ha OpOUTY, JeXkKallylo B OJU3KOH K
9KBATOPUATILHON MJIOCKOCTH -1 n.0.
Boo011ie He TOBOPHUT 0 BBIBOJIE HA OpPOUTY -1 n.0.

He roBopur, moueMy yCKOpeHHE CBOOOTHOTO TaJeHHs Ha DKBATOPE MEHbBIIE MM OOBICHSIET ITO
HEBEPHO (Hampumep, CIUTFOCHYTOCTBIO 3eMIIN) -1 n.6.
BooO1ie HMUero He roBOpUT MPO YCKOPEHUE -1 n.0.

3anaua 5a) u 50) BmecTe
[Ipu oTcyTcTBUM pelieHus 56) aaropuTMOM CUMTAETCS allTOPUTM MPOTrpaMMBbl IIYHKTa SB).

Bepnoe pemenue 10 T.6.
BepHoe, HO ecTh OrPeIIHOCTH:
a. Ynymies ciydait N<p -1 n.6.
b. B myHKkTe a) HEeBEpHOE OKPYTJICHHE, HO AJITOPUTM JaeT BEpHYIO hopmyIty -1 m.6.
C. B myHkTe a) He B3siTa L1e1as 4YacTh, HO AJITOPUTM JIa€T BEPHYIO HOpMYITY -2 11.0.
d. HeontumanbHbIi alropuT™, HO OpMyJia B a) BepHa -3 1.0.



€. AJITOpPUTM B LIEJIOM BEPHBII, HO HE 10 KOHIIA TPOMUCaH -2 11.0.

f. He Bbinucan OTBET K 1 @), XOTSI OH CJICAYET U3 aJrOpuT™Ma -2 11.6.
3. Ectb BepHas dhopmyna c 000CHOBaHHWEM, HO HET aJlTOPUTMA 5 n.6.
4. Ectb BepHast popmyina 6e3 000CHOBaHHS U HET AJITOPUTMA 4 1.0.
5. HeonTumanbHBIN anropuT™ U HEBepHas hopmyiia 4 11.0.
6. Her BepHoii (opmyinbel, HET anroputMma (Jake HEONTHUMAIBHOIO0), HO €CTh BEpHOE MPOJIBHIKCHHE
2 11.6.
3anava 5B)
1. Bepnoe pemnieHue 10 1.6.

3aMecuaHus K Ka)KHOﬁ nporpamMme NMponucCbIBArOTCA U YUUTBIBAIOTCA HHAWNBUAYAJIbHO.

[TepBuuHbIe GaJLIBI IEPEBOAATCS B TexHUUecKue Oauinl (100-0anbHas 1iKaa) CIeayonM 00pa3oM:
CHavaJia MepBUYHBIN 02T yMHOXKaeTcst Ha kKodddunment 0.7, 3aTeM OKpyIIISeTCs 10 MOTYIEbIX MO
MPaBUITY

(0, 22] = 20 TexHHuuUecKuX OAIOB
(23, 27] = 25 TexHUYECKHX OAIOB
(28, 32] = 30 TexHMUECKMX OAIIIOB
(33, 37] = 35 TexHHMYeCcKHX OAIOB
(38, 42] = 40 TexHUYECKHX OAIOB
(43, 47] = 45 TexHnYeCcKHX OAIOB
(48, 52] = 50 TexHUYECKHX OAIOB
(53, 57] = 55 TexHHYeCKHX OAIOB
(58, 62] = 60 TexHHYECKHX OAIIOB
(63, 67] = 65 TexHHYECKHX OAITOB
(68, 72] = 70 TexHUYEeCKHX OAIOB
(73, 77] = 75 TexHnyeckux OaIoOB
(78, 82] = 80 rexHnyeckux 0aLIOB
(83, 87] = 85 texHnueckux 0aaIoB
(88, 92] = 90 TexHHuYeCKHX OAIOB
(93, 97] = 95 TexHHMYECKHX OAIOB
(98, 100] = 100 TexHnYeCcKHX OAITOB



