YTBEPXAIO:
OtBercTBeHHBIN cekperapb Oprrkomurtera OLL CIIOIY

Xypmryasa AJL ( W %(//1)

I[TPOTOKOJI
paccMOTPEHUsI aneUIAIUU yyacTHUKA OIMMIIUA/IbI IKOJIHHUKOB
Cankr-IleTepOyprckoro rocyJapcTBEHHOTO YHUBEPCUTETA

r. Cankr-IleTepOypr Noe MAT-14 «31» mapma 2022 .

ATneiaroHHas KOMHCCHS B COCTaBE:
1. CaBenneBa Anacracug I'1eboBHa,
2. Tloroxes Cepreii Bnanumuposuy,
3. ®nopuHckuil AnekcaHap AJIEKCEeBUY.

paccMoTpenia aneJUISIUOHHOE 3asBIeHIe yaacTHUKa Onumiua el mkoibHuKoB CIIOIY:

@UO: Mopzynoe Eezenuit I'eopzuesuy

Ilpeomem (komnnexc npeomemos) Onumnuadwvl: MamemamuKa

Konuuecmeo nabpanuvix 6annoe oo anennsyuu. 20

[Io pesynbrataM pacCMOTpEHHUS AaNEIUISIUOHHOTO 3asBleHUS ydacTHMKa OIUMIUaIbI,
ATeITSIMOHHAs KOMHICCHUS TIPUHSIIA CIIEAYIOIIee pelIeHue:

Coenacro n.2. Ilpasun nposedenus 3axmouumenvioco smana Onumnuadwst wkorvhukos CIIOI'Y
2021/2022 yuebnoco 2o0a, ymeepacoennvix npuxazom 28.01.2022 Ne543/1 «O nposedenuu
3axmouumenvrHo2o smana Onumnuaodwvl wkonvHukog CIIOIY 2021/2022 yuebnozo 200ay,
Yuacmnuxu saxnouumenvrnozo smana Oaumnuadsl Hecym OmMeemcmeeHHOCMb 34 GbINOJIHEHUE
HeoOX00UMbIX YClo8ull 0711 pabomvl NPOKMOPUHSA, A MAKdHCe CO2NAUAOMCs HAd 6udeo- U
ayouo3anucs npoyecca GblNOJIHEHUs 3a0aHUll 3aKI0YumensHoeo smand. Jlannoe yciosue
BbINOJIHEHO He OblLI0: N0 OKOHYAHUU PAOOMbL 8bIX0O U3 CUCTIEMbl NPOKMOPUHEA ObLL CO8EPULEH
HEeKOppPEeKmHo, — 6cledcmeue 4e20 Omeemvl 6 cucmeme OUCMAHYUOHHO20 —NPOGedeHUs
Onumnuaosl, pacnonoxcennotl no adpecy https://talant.spbu.ru, omcymemeyiom wnu coxpanenvi
HEeNnoIHOCMbIO.

Te @aiinvl, Komopvle yoanoco npouecms, ObLIU OYEHEHbl ANELIAYUOHHOU KOMUCCUell
Cnedyrouum 00pasom.

3a0aua 3 — 20 6annoe uz 20,

3a0aua 4 — 5 6annos uz 20 (ne 0osedena 0o omeema, XOms HAYAa10 NPABUILHOE U PAZYMHOE),
3a0aua 6 — 10 6annos us 20 (nepasencmeo 00kazaHo 6 npeononoxceHuu, umo p>sqrt(n!+k),
umo He 0O0CHOBAHO).

Yuacmuuk npusnan npuzépom 3axnrouumenvnozo smana Onumnuaosl wikononuxkos CIIol'y
no mamemamuce.

KonnyecTBo HaOpaHHBIX 0aJIOB MOCIIE AMEIUISIIAN: 55



https://talant.spbu.ru/

TecT HauaTt
CocTtosiHne
3aBepLueH
Mpouwso
BpeMeHM
Bannbli
OueHka

012246522 012246522

noHeaenbHuK, 14 ®epanb 2022, 10:10
3aBepLueHo

noHeaenbHuK, 14 ®espanb 2022, 14:10
3 4ac. 59 muH.

20/120
17 n3 100


https://talant.spbu.ru/moodle/user/view.php?id=57915&course=2083

Bonpoc MH(bO

YBaxaembin y4yacTHUK Onumnuagbi!

Ha BbinonHeHue TecTa 3aknioumMTenbHOro atana otBogmTest 230 MUHYT Ntoc 15 MUHYT Ha COXpaHeHWe 1 NpUKpenneHne peleHnin. Pabora
aBTomartumyeckun otnpasutca B 14:05 no MockoBckomy BpeMeHu. OKHO Tarimepa Bbl yBugnTe B BepxHen Yactu pabodero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabnogaTento B YaTe (OKOLLKO BHM3Y B MpaBon YacTu akpaHa). Ecnu Bam notpebyetcsa
BbINTW B TyaneTHY KOMHATY, OCTaBbTE B YaTe C MPOKTOPOM COOBLLIEHNSA O BPEMEHU BbIXOAa U BPEMEHW BO3BpaLLeHust (Hanpumep, "12:04 -
Bbiwen"). OTBET OT NPOKTOpa XAaTb NPU 3TOM HE HYXHO.

BapuaHT 3aknounTenbLHOro atana coctTouT U3 6 3apgad. PelueHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbIO 3anuncaTtb B Nore oTeeTa (Npu HEOBXOAMMOCTU MOXHO MPUKPENUTb MOACHAIOLLIMIA PUCYHOK),

0) nonHocTblo HabpaTb B TEKCTOBOM pefakTope ¢ pegaktopom hopmyn, npeobpasoBath B popMaT pdf 1 npukpenutb NonyymBLUMACS pann.
Ecnu y Bac HeT Bo3MOXxHOCTH NpeobpasoBaTthb pelleHue B pdf, Bol MoXeTe caenaTtb CKPUHLLOT akpaHa (KHormka PrtScn Ha knasuatype unm
BCTPOEHHbIN cepBUC "HOXHULBI") 1 NPUKPENUTL €ro.

O6paTtuTe BHUMaHKE, K KaXX40W 3aade MOXHO MPUKPENUTL TONbKO OAMH halin, Ha3BaHWe KOTOPOro hopMmMpyeTecs No npaBuiny ol22*****_N roe
ol22***** _ Baw noruH, N - HOMep 3agauun.

B TekcTax peLueHun, NpUKPEneHHbIX M300paxKeHnsIX 1 dharinax He JOMKHO ObITb HMKAKOW NepcoHansHoON nHdgopmaumm!

Bo BpeM4 BbINMOJTHEHNA BapMaHTa Ha KOMMbOTEPE MOXXHO NONb30BaTbCA TOJIbKO TEKCTOBbLIM PeaakTopoOM U BCTPOEHHbIM CepBUCOM CO34aHUNA
|/|306pa>i<eH|/u7|. L-‘|epHOBOG peweHne MOXHO BbINONMHATbL Ha 6y|vlare, pacnono»(eHHoM B none snanmMmocCTu Be6—|<a|v|epb|.




Bonpoc 1
BbinonHeH

Bbannos: 20 n3 20

Kornsi noexan Ha anekTpocaMmoKkaTte B Mara3uH B COCEHIO OepPeBHI0 CO CKOPOCTbIO 10~KM/4. [TpoexaB pOBHO TPETb BCErO MyTWU, OH MOHSAS, 4YTO
npv OBVXXEHWMU C MPEXHEN CKOPOCTbIO YCNEET TOYHO K 3aKPbITUIO MarasuHa, 1 yBenuyun ckopocTb BABoe. Ho Korga oH npoexan poBHO 2/3 BCero
nyTW, CamMoKaT criomarcs, 1 octaBLUytocs YacTb nyTn Konsa npowen newwkom. C Kakon CKOPOCTbHO OH LLUES, ECNK yCnen TOYHO K 3aKpbITUIO
marasuHa?

MycTb Becb NyTb 310 S, a ckopocTb Konu newwkom V km/y. Torga nepByto TpeTb OH NpoLwén 3a S/30, NOTOM ero ckopocTb cTana 20kM/y, Toraa
BTOPYIO TPETb OH NPOLEN 3a S/60, NoCreaHo TPETb OH LLEN CO CKOPOCThLo V KM/4 1 npowwén eé 3a S/3V. Tak kak ecnuv Gbl OH ABurancs co

ckopocTblo T0kM/4 TO NpuLLéN Bbl K 3aKPbITUIO MarasmHa, To MarasuH 3akpoeTcs Yepes S/10 yacos nocne Bbixoga Konu, Tak Kak OH NpuULLEn

TOYHO K 3aKpbITUIO Mara3uHa, To:

S/30 + S/60 + S/3V = S/10
25V + SV + 20S = 6SV
3SV +20S = 65V

20S =38V
3V=20
V=20/3

OTBeT: 20/3 KM/M



KommeHTapuii:



Bonpoc 2
Het otBeTa

bann: 20

Hangute Bce uenble a, ANs KOTOPbIX KBaApaTHbIN TpexuneH 2 + ax + 2a MMeeT [1Ba Pas3nuyHbIX LiebIX KOPHS.






Bonpoc 3
BbinonHeH

Bbannos: 0 n3 20

MonoxwuTenbHble Yicna a, b 1 ¢ yaoBneTBopsiloT ycrnoButo abe(a + b+ ¢) = 3 . [lokaxute HepaBeHCTBO (a + b)(b+c)(c+a) > 8 .



KommeHTapuii:
peLLeHne oTCyTCTBYET



Bonpoc 4
Het oTBeTa

bann: 20

Kakoe HavmMeHbLLee KoNMYecTBO ULLEK MOXHO pacCTaBUTb B KrneTkax Tabnuubl 99 x 99 Tak, 4Tobbl B kaxxaoM kBagpate 4 x 4 6biro He MeHee
BOCbMW huLek?






Bonpoc 5
Het otBeTa

bann: 20

OunaroHanu vetbipexyronsHuka ABC D nepecekatotcst B Touke O. AnaroHans AC' — 6uccektpuca yrna /BAD, Touka M — cepegnHa CTOPOHbI
BC, a Touka N — cepeauHa otpeska DO. [lokaxuTe, 4To YeTblpexyronbHuk A BC D siBnsieTcsl BNMCaHHbIM TOraa v TONbKO Toraa, koraa
yeTblpexyronbHuk ABM N sBNsieTCst BMIMCaHHbIM.






Bonpoc 6
Het otBeTa

bann: 20

LokaxuTe, 4To y kKaxgoro u3 yicen n! + 1, n! + 2, \dots, n! +n MOXHO BbIGPaTbL NPOCTON AeNUTENb, Ha KOTOPLIA He AENUTCA HWU OHO U3
ocTarnbHbIX.



«

OPEALIAYWWN AKT. QNEMEHT

BapuaHTt 21

CINEOYIOWWN AKT. QNIEMEHT

BapuaHTt 13

»


https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1407&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1625&forceview=1

1 cayuaii: abe >= 1, Torga:
(a+h)brciota) = a*b*c + a*a*b + a*a*c - b*b*a + b*b*c + c*c*a + c*e*b + atb*c o
HEPABCHCTEY O CPe/IHIX 3T0 Gobiie eM 8YaThUc® = Babe = 8, Aokasan.

Teaymaiizabe < 1 TR ahgla+b+c)=3 Toa+h+c>3
(a+b}b+cHgta) = a%b*c + a%a*h + a%a¥c + b¥h*a + b¥b¥c + c¥c¥a + cfcth + a*bh¥c
a*b*c +a®a®b +a*a*c + b*b®a + b*b¥c + c*c*a + c*c*b +a*b®c + a"h*c = § + a*b¥c

ab(a+b+c)+be(a+b+c)+acfa+th+c)=3yatbicia+ b+ o)
=3y9a+b+c) = 8+abe

B+ abe
3

=V%a+b+e)

Tk abela+b+c)=3, 10 abe'3 = Lath-—c

a 1
i =
3 atb+tc



B+ ab i
% <Yoat b+

T.xabgla + b+ c) =3, To abe3 = Lipthic

: 5@'9(a+.b+c)

a+ bon:

Ecmia+b+c=3 103 < 3 Qpiyvasiimens a+bc, npaad 1acTh YMEHBILASTCN, 4 eBas
YBENIMIBAETCH. J0KAIAH0.






Pazuboim keagpat P0xF9 Ha wBagpatiien 424 kak NOKAZEHD HA PHOYHRE BLILE, B KARLOM TaROM
rpaapa e goamnsl Gure xot Gu 8 duwes, Tanax anparses Gyaer 39/ 2(ospyrmeme shma) na
99/ 2{onpyrnenme auni) To ocTe 24 wa 24. Has we Tpyano JameTHTs 0 miofiom koagpatike 4 wa 4 ecto
poiio & duies.

DokazaTenboTRo:

Tan taw seaapar 4 w4 vo on “sagener” sce 4 snas cronfigoplnycrod, rae 3° 24 duwes cnesa or
cronfiua c 224 duwsamu, rae 3% 24 duuses cnpasa ot cronbiya ¢ 2* 24 duwsamn, cronfiey c 2%24
eacunami) M zageneT sce 4 praa cTpor|asanormano cronbuam). Tas kak puCyHoR Beiwe CHmmaTomes)fl
cronbew, = 5 cronbew, 2 cronfiew = G cronBuy wT4), To 30T woaapar 4 a4 Bynet goaeam 3+ 3+ 2<8
s,



Mycry y wanoro-1o sucna nl + k rasoro genseresns wer,

Torga paccsorpus eno Hanboneuni NpocTel genETens p, Ly p — isnbonswni, To
prvml ¥k

Dokanem, uro ¥l nnpu n» 3.

Npw n =4, yZ4.2 4, npn wwﬂmeﬂnr n npalﬂ HACTH PACTET Ma 1, @ nesan:
Tak kan nl pactdre npay, 1o Vil pactEn s VT paz TR 25 10 0HO pACTEr XorA Gl b 2 pasa 1M npu n=d

V!

n, 10 W panse ox Byer Bonswe.

Taw wan y 0l + k ver “ynamansnono” genmrenn, 10 gommeio Guims uncso rpatroe gl gareee secen), mo
pltkspenl+ke v+ kznl+n+kenl+pn

l+k—psnl+k-vni+tksnl+k-ngnl+1

Aradai TAHOTG SHENA HELLABS YREia Bl MAHAMAoHEIE Setia BRaTHBIS B BoAoiue 0 Menbie dem nl 4
ke
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