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Bonpoc MH(I)O

YBaxaeMbI y4acTHUK Onumnuagbl!

Ha BbinonHeHne Tecta 3aknoumMTENbHOrO atana oTBogmnTcsa 230 MUHYT Nitoc 15 MUHYT Ha COXpPaHEHUE U NPUKpenneHne pelleHnn. PaboTa
aBToMartumyeckn otnpasutca B 14:05 no MockoBckomy BpeMeHun. OKHO TariMepa Bbl yBuanTe B BepxHen Yacty pabovero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabntogaTento B YaTe (OKOLLKO BHM3Y B MpaBoW YacTu akpaHa). Ecnu Bam notpebyetcs
BbIITM B TyaneTHYt0 KOMHAaTy, OCTaBbTe B YaTe C MPOKTOPOM COOBLLEHNSI O BPEMEHM BbIXOAA U BPEMEHM BO3BpaLleHus (Hanpumep, "12:04 -
Bbilen"). OTBET OT NPOKTOpPA XAaTb MPU 3TOM HE HYXHO.

BapuaHT 3aknunMTenbHOro atana coctouT U3 5 3apav. PeleHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbI 3anuncaTtb B Nore oTeeTa (Npn HEOOXOAMMOCTN MOXHO NPUKPENUTD NMOACHAIOLLMIA PUCYHOK),

0) NONHOCTLIO HabpaTb B TEKCTOBOM peaakTope C peaaktopom chopmyrn, npeobpasoBath B popMaT pdf v NpUKpennTb NONyYmMBLLUMIACSA chalin.
Ecnu y Bac HeT Bo3amoxHOCTU NpeobpasoBaTth pelleHve B pdf, Bol MoXxeTe caenaTtb CKPUHLLOT akpaHa (KHorka PrtScn Ha knasuatype unm
BCTPOEHHbIN cepBnUC "HOXHMLBI") 1 NPUKPENUTb €ro.

O6paTtuTe BHMMaHue, K Kaxxgon 3agavye MOXHO NPUKPENUTb TOSNbKO OAMH dhani, Ha3BaHue KOToporo opMupyeTcs no npasuny ol22*****_N, roe
ol22***** _ Baw noruH, N - HOMep 3agaun.

B TekcTax peLueHnin, NpukpensieHHbIX N3obpaxkeHnsix n dannax He OOMKHO ObITb HMKAKOW NepcoHanbHoM nHdopmaumm!

Bo BpeMsi BbINONMHEHUSA BapuaHTa Ha KOMMbOTEPE MOXHO MOSIb30BaTbCA TONMbKO TEKCTOBBIM PEAAKTOPOM M BCTPOEHHbLIM CEPBUCOM CO34aHNS
n3obpaxeHnin. YepHOBOE peLleHne MOXHO BbINOMHATL Ha Bymare, pacnonoXeHHOW B None BMaUMOCTH Beb-kamepbl.
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Bonpoc 1
BbinonHeH

Bannos: 20 13 20

Ha xapTunke HapmcoBaHO HECKOIHKO KPYKOYKOB, COIMHEHHBIX OTPe3KaMu. TaHs BeIOMpaeT HATY-
paJIbHOE YHCJIO 7. M PacCcTaBjasgeT B KPY»KOYKaX pas3JudHble HATypaJdbHbIe duciia TakK, 9To0bl 15 BCeX
STUX 9UCEJT BBITIOTHIIOCH CBOHCTBO:

ecau wucaa a u b ne coedunens, ompeskom, mo cymma a> + b> doasicrna 6vims 63auUMHO NpPocma ¢ N, a
ecau coedurens, mo wucaa a’ + b un dossicuv, umems obujuti namypasvrdl deaumens, boavuudti 1.

[Ipm kakOM HamMeHbINIEM T CYIIEeCTBYeT TaKasd pacCTaHOBKa?
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KommeHTapuii:
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Bonpoc 2
BbinonHeH

Bannos: 20 13 20

IIpu z,y, 2z > 1 naiiguTe MUHAIMAJIbHOE 3HAYEHUE BBLIPAYKEHUS

i V3Tt +y+ /3yt 2+ V3 42— 3

Yy + Yz + zx
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Bonpoc 3
BbinonHeH

Bannos: 20 13 20

Jlan snucannbni yernipexyronsuuk ABCD ¢ nepnenaukynspHbIME quaronansvu. Ha onmmcannoii Bo-
KPYT HEro OKpYy:KHOCTH OTMedena Touka F, muaMerpaliniio nporuponosoxuasa D, npudem orpesku AB

u DFE ne nepecekarorca. Halinure ornomenue nmomaneil tpeyronbanka BC'D n 9eTbIpexyroabHuKA
ABED.
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Bonpoc 4
BbinonHeH

bannos: 0 n3 20

Ha nmocke nanucaro ancio x = 9999 B cucteMe cuuciIenuga ¢ YeTHLIM ocTlioBanueM 7. Bacsd BLISACHNII,
YTO T-W9IHAA 3alHCh T° OPeICTaBAgeT COO0H BOCbMH3HAYHBIN TAJIHHIPOM, Yy KOTOPOTO CyMMa BTOPO
u Tpethell mdp pasna 24. ([TamunIpoMoM Ha3LIBAETCA YHCI0, KOTOPOE YHTAECTCS OJTHHAKOBO CJI€BA

HAIIPABO W CIPaBa HAJIEBO). lIpw KaKUX 7 TAKOE BO3MOKHO?!
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KommeHTapuit:
peLLeHne HeBepHOE, pe3ynbTaT HEBEPHbIN

https://talant.spbu.ru/moodle/mod/quiz/review.php?attempt=42692 10/13


https://talant.spbu.ru/moodle/pluginfile.php/123845/question/response_attachments/44402/5/882422/ol2253465_4.pdf?forcedownload=1

22.04.2022, 23:29 BapwuaHT 13: npocMoTp NonbITKM

Bonpoc 5
BbinonHeH

bannos: 0 n3 20

Hana xkBajgparaas tadoanna 2021 x 2021, Kazkgas ee KieTka okpalneHa B OJuH U3 N 1seTos. 3BecTHO,
9TO /I TIOOBIX 9eThIpeX KJIeTOK OTHOTO ITBeTa, PACIIOJIOKEHHBIX B OTHOM CTOJIONe, CTIPaBa OT BepXHeit

U3 HUX U CJ€Ba OT HUXKHEH M3 HUX HET KJEeTOK TOro e IBera. IIpm KakoM HamMeHBIIEeM 7 TaKOoe
BO3MOYKIIO?
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KommeHTapuit:
Yka3zaHHOe 3HayeHne n He ABnsieTcs HaumeHbwM. O6OoCHOBaHNE HEBEPHOE.

OPEOLIAYLWWNA AKT. QNEMEHT
3akntounTenbHbin a1an - Matemartuka 10-11 21/22 (CKpbITbIN)

CINEOYIOWWNN AKT. QNIEMEHT »
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[Tokaxxem, 4TO OTBET paBeH 5*13=65;

[Tpumep; [1o kpyry uncna cTosT B TakoM nopsiake 1-2-10-65-13 u emé ects pedpo mexay 13 u 1.
O1eHKa;

Hanmmiem Ha kakioM pedpe 9uciao — OOl mMpoCTON JSTUTENb CyMMBI KBAIPAaTOB YHCE,
COEIMHEHHBIX UM H N (€CIIM TaKUX HECKOJIbKO, TO HamuieM Jiroboe). [Iponymepyem dncia noapss
0 Kpyry HaumHas ¢ roooro; al,a2,a3,a4,a5. 3amerum cHadana, 4to N He KpareH 2 (TK ecyim N
KpaTeH 2, TO U3 JIF0OBIX JIByX HE COETUHEHHBIX pEOPOM YUCEN OJTHO YETHOE, a IPyroe HeT TK CyMMa
13 KBaJpaToB He jienurtcs Ha 2. Torna He ymanss oOmHocT al yetHo, a a3- HeT. Tk a3 Heu€THo, TO
a5 yetHo. AS ué€TtHo, 3HauuT, a2 HeuétHo. Ho Torna a4 1oJmKHO ¢ OJJHOM CTOPOHBI OBITH YETHBIM U3-
3a a2, a ¢ Apyroi CTOpOHbI ObITh HEUETHBIM K3-3a al. IIpoTuBopeune). Teneps 3ameTHM, YTO Ha
Bcex peOpax He MOKET OBITh 3aIMCAHO OJMHAKOBOE YKCIo P. JleiicTBuTenbHO, TOoraa al2++a2"\2
JeTUTCs Ha P U a2°2+a3"2 nenutcs Ha P, 3HauwT, al”2==a2"2(mod p). Anamoruyno, a3"2==a5"2.
Wrak, a5"2==al1"2 u ux cymma genurcs Ha P. Tk P!=2, To al u a5 gensaTcs Ha P, a TOr/Ia BCE YHCa
JeNATCA Ha P, TOrJla CyMMa KBaIpaToB JTHOOBIX HECMEXKHBIX OyZeT AeTUThCS Ha P — MIPOTUBOPEUHE.
Teneps NOCMOTPUM, CKOJIBKO Pa3IMYHbIX 3HAYEHUN TPUHUMAET YHCIIO0, HAallMCaHHOE Ha pédepax.
OImH He MOXKeT -H0Ka3aHo BeImIe. Ecim ux xotsd 081 3, To N>=3*5*7=105>65. 3HaunT, ocraics
CITy4aii, TJie UX JBa, U pou3BeneHne MeHbie 65. [TycTs, omHo 13 HUX 3. KBagpars! yrcen MoryT
naBaTh ocTaTku 1 u O ipu IejeHuy Ha 3, 3HAYUT, €CJIM Ha pedpe 3amucaHo 3, To 00a ero KoHIa
kpatHbl 3. Ho Torna Takoe peOpo MoKeT ObITh MAaKCUMYM OJIHO(TK JIFOOBIE JBa YUCIIA, KpaTHbIE
TpPEeM JOJKHBI OBITh COETUHEHBI peOpOM — cymMMa UX KBaJparoB aenutcs Ha 3). Ho ectb Ha
oCTaJbHBIX 4 pedpa3 3amucaHo oaHo yucio P. [Tycts 6e3 orp obmuocTr al u a5 gemsiTcs Ha 3.
Torma Tk Ha Bcex OCTaNBHBIX pédepax crtout S5, al"2+ad4” 2 nemutcst Ha P— a MKy HUMU HET
pebpa — npotuBopeune. [1o aHATOTWYHBIN TPUYMHAM OJJHAM M3 3TUX YHCEI He MOXKET OBITh 7 WiH
11 (T. k. cymMmma KBaJpaToB YKceN AeauTcs Ha 7 win 11 Toapko Toraa, Koraa oHu 00a et Ha 7
nunu 11 — HecaoXKHBIN mepedop 0CTaTKOB). 3HAYUT, OJTHO U3 ITUX YHceT — 5 (T. K. HHA4YE UX
npousBeaenune >=13*17>105), a torma, n>=5*13=65 - nokazaHo



[Tpu x=y=z=1 3nauenue BoipaxkeHus (2+2+2-3)/3=3/3=1. [lokaxem, 4TO ITO HAUMEHBIIIEE
3HaYCHUE. 3HAMEHATENb APooH <=X"2+y"2+z"2 (M3BeCTHOE HEPABEHCTBO, MOJIY4aeMOe CI0OKEHHEM
TpEX HEpaBeHCTB TuIa 8"\2+b"2>=2*a*b, kotopbie BepHBI, TK €Cii BCE IEPEHECTH B JICBYIO YacTh,
Tam nojiyuurcs (a-b)"2 ,u neneHuem Ha qBa pe3ynbTara. 3HauuT, JOCTATOYHO JI-Th, YTO
YUCTUTEIb>=XY+YZ+XZ. JlokaxeM, uto SqQrt(3x"4+y)>=x"2+1, Toraa apyrue aBa KOpHS OLCHITCS
Kak Y"2+1 u z"2+1, u yncnuTens oneHuTCs B X 2+y"2+2"2+3, uto u TpeboBanock. JJokakkem 310
HeaBeHCTBO. Bo3Beném BCE B kBajpar.

3*XNMAY>=XM+2XM2+1

2XM+Y>=2xM2+1

Ho Tk Xx>=1 u y>=1, To 2X"4>=2X"2 u y>=1, cio>kxeHreM 3THX HEPABEHCTB TOJIydyaeM Tpedyemoe.
Ortser: 1.



3amaua 3

bynem Bectu cu€r He B n1yrax, a B ux nojoBuHax. [lycts, Y — nonouna ayru CD(te yrou,
onuparonmiics Ha He€), X- monoBuHa nyru DA, Torna Ha nyry AB onupaercs yroa B 90-y, (Tk
nuaronanu neprens.), CE — 90-y (tk E u D nuamerpanbHo npotusoi.) EB- y-X.
S(BCD)=CD*BD*sin(CDB)/2=2*sin(y)*BD*sin(90-x)/2=BD*sin(y)*cos(x)
S(ABED)=AE*BD*sin(AE,BD)/2=2sin(90-y+y-X)*BD*sin(y-x+x)/2=BD*sin(90-
X)*sin(y)=BD*sin(y)*cos(x). 3nauut, S(BCD)/S(ABED)=1

(3mech s Be3ae mpu paccuére JUTMHBI XOP/I 51 KCIONb30Baia (GOpMyITy JIJTMHBI XOP/bI Uepe3 AYTY, Ha
KOTOPYIO OHa OIMUpPAETCs, paJuyC OMMCHHON OKPY>KHOCTH CUMTAJIa PaBHBIM | , TK B IPOTUBHOM
cllydae czieslaéM FOMOTETHIO TaK, YTOOBI OH CTaj paBHBIM |, KApTHHKA OCTaHETCs MOA00H Ol
Ha4yaJbHOM, U OTHOIIEHHUE TIOMIaeH HE U3MEHUTCS).

Otser:1.



3aMeTHM, 4TO TK CyMMa JBYX QP paBHa 24 U I 4€THO, I>=14 (TK B I-CUCTEME HUCIOJIb3YIOTCSI
dpst ot 0 1o r-1).

C npyroii CTOpOHBI, TK 3aIUCh COACPKUT 8 1udp, To "7<=9999"2.

[Tokaxxem, uto mpu =16 310 HE BEIMOTHAETCS. [[eHCTBUTEIEHO, B IPOTUBHOM CITy4ae
16"7<=9999"2

477<=9999

16384<=9999- neBepHO. 3HAYMT, EMUHCTBEHHBIN OCTaBIIMICS BapuaHT 310 I=14. Ho 14°7=105 413
504>1000012>9999"2. 3nauut, 14 TOXKE HE MOIXOIUT.

OTBeT: HU NPU KaKUX



[Tpumep Ha 673: Bech MEPBBIN CTONOCI] — MEPBBIN IBET, HIDKHUE TPH CTPOKHU- LIETUKOM MEPBbIi
1BeT. OcTasbHbIE KJIETKH NTOKpacuM 10 crpokam. OrcaBumuecs u3 1-3 ctpoku — 2 uBet, u3 4-7 —
3 UBET U T. 1I. - U3 NOCJIETHEN OCTaBIIEHCs CTPOKU B 673 1BET.
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