Bonpoc MH(bO

YBaxaembIin y4yacTHUK Onumnuagbi!

Ha BbinonHeHne TecTa 3aknioumMTenbHOro atana otBogmTcest 230 MUHYT Ntoc 15 MUHYT Ha COXpaHeHMe 1 NpUKpenneHne peleHnin. Pabota
aBToMartumyeckun otnpasutca B 14:05 no MockoBckomy BpeMeHu. OKHO TariMepa Bbl yBuagnTe B BepxHen Yactu pabodero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabnogaTtento B YaTe (OKOLLKO BHM3Y B MpaBoW YacTu akpaHa). Ecnu Bam notpebyetca
BbINTW B TyaneTHYH 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 3aknounTenbHOro atana coctouT U3 6 3apgad. PelueHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbIO 3anuncaTth B Nore oTeeTa (Npu HEOBXOAMMOCTU MOXHO MPUKPENUTb MOACHAIOLLIMIA PUCYHOK),

0) nonHocTbIo HabpaTb B TEKCTOBOM pefakTope ¢ pegaktopom hopmyn, npeobpasoBath B popmMaT pdf 1 npukpenutb NonyymBLUMACS pann.
Ecnu y Bac HeT Bo3aMOxHOCTM NpeobpasoBaTthb pelleHue B pdf, Bol MoXeTe caenaTtb CKpUHLLOT akpaHa (KHormka PrtScn Ha knasuatype unm
BCTPOEHHBIN cepBUC "HOXHULBI") 1 NPUKPENUTL €ro.

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

B TekcTax peLleHun, NpUKPEneHHbIX N300paxKeHNsIX U darinax He JOMKHO ObITb HMKAKOW NepcoHansHoON nHdgopmaumm!

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




Bonpoc 1
BbinonHeH

Bbannos: 20 n3 20

Kons noexan Ha anekTpocaMokaTte B Mara3viH B COCEZHIOI AEPEBHIO CO CKOPOCTLI0 10~kM/u. [poexaB pOBHO TPETb BCErO MyTW, OH MOHS, YTO
NpU ABWKEHUN C MPEXHEN CKOPOCTbIO YCMEET TOYHO K 3aKpbITUIO Mara3uHa, U yBEnuYnn ckopocTb BABoe. Ho koraa oH npoexan poBHO 2/3 Bcero
nyTW, CaMoKaT CriomMaricsi, U ocTaBLUytocs YacTb NyTn Kons npowen newwkomM. C Kakoi CKOPOCTbIO OH LUEN, eCrn yCrern TOYHO K 3aKpbITUID

marasuHa?



02250278 _1pdf

KommeHTapuii:


https://talant.spbu.ru/moodle/pluginfile.php/174708/question/response_attachments/44237/2/881054/ol2250278_1.pdf?forcedownload=1

Bonpoc 2
BbinonHeH

Bbannos: 10 u3 20

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



012250278_2.pdf

KommeHTapuii:
ypaBHeHue 472 + n2=x"2 UMeET B HaTyp. yncnax 1 peweHune, a He 6eck. MHOrO.

n=+ 3, Xx=+5.

Bbl HaWNM KOpHK, a He 3Ha4YeHNs nNapameTpa


https://talant.spbu.ru/moodle/pluginfile.php/174708/question/response_attachments/44237/3/881055/ol2250278_2.pdf?forcedownload=1

Bonpoc 3
Het otBeTa

bann: 20

MonoxwuTenbHble Yicna a, b 1 ¢ yaoBneTBopsioT ycroButo abe(a + b+ ¢) = 3 . [Jokaxute HepaBeHCTBO (a + b)(b+ c)(c+a) > 8 .






Bonpoc 4
BbinonHeH

bannos: 14 n3 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?



012250278 4.pdf

KommeHTapuit:
BEPHO, YTO "MPSAMOYrofibHUK 3X4, B KOTOPLIN AOMKHO ObITb MOCTABIEHO €Lle Kak MUHUMYM HOBbIe 4 dnkn". CyMMapHOEe KONMYECTBO NOCHUTaHO

HEBEPHO.

KBagpart 3x3 B yrny Hago paccMmaTtpuBaTbh OTAENbHO


https://talant.spbu.ru/moodle/pluginfile.php/174708/question/response_attachments/44237/5/881056/ol2250278_4.pdf?forcedownload=1

Bonpoc 5
Het otBeTa

bann: 20

OunaroHanu yetbipexyronbHuka ABC D nepecekatotcs B Touke O. QuaroHans AC — buccektpuca yrma / BAD, Touka M — cepefyHa CTOPOHbI
BC, a Touka N — cepeavHa otpeska DO. [lokaxuTe, 4To YeTblpexyronbHuk ABC D sBnsieTcst BnMcaHHbIM Torga 1 Tonbko Toraa, koraa
yeTblpexyronbHuk ABM N sBNsieTCst BMIMCaHHbIM.






Bonpoc 6
BbinonHeH

bannos: 12 n3 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.



012250278 6.pdf

KommeHTapuit:
Y1BepxaeHue :"nl\k genntcsa Ha Bce Yncna ot 1 4o n kpome k," HeBepHo, ecnn n>=2k

Y uncna nl+k npm npoctom k He Bcerga MOXHO B3sTb AenuTternb k. Hanpumep, y uncna nl+2 Henb3st 6paTb ABONMKY, NOCKOSbKY Ha Hee Takke
OEnnTca 1 4nucno nl+4.

OPEALIAYLWWNA AKT. QNEMEHT
« BapuaHTt 21

CNEOYHOUWWNA AKT. SNEMEHT
BapuaHTt 13

»


https://talant.spbu.ru/moodle/pluginfile.php/174708/question/response_attachments/44237/7/881058/ol2250278_6.pdf?forcedownload=1
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




[Tycth 1\3 paccrosiaus = X (KkM), @ HICKOMasi CKOPOCTh MEIIKOM paBHA y (KM\u).

Torna Bpemst HaunHast co crapta Konu 1o 3akpbiTus Mara3uaa paBao 3x\10(Bce
pacCcTOsIHUE JICTUTh Ha €0 HAa4albHYIO0 CKOPOCTh, Ty C KOTOPOH OH IJIAHUPOBAJ
JBUTATHCA), U paBHO X/10+%/20+x/y.

x/10+x/20+x/y = 3x/10=6x/20
x/y=3x/20, a 3naunt y= 20/3(km\u)
Otsert: 20/3 km/u



x? + ax + 2a = 0 umeer 2 xopHs, a 3HauuT a2 -8a >0, a 3HaunT a<0 uam a>8,
—at+Vva2-8a
———— 3aMeTUM 4To eciii Va2 — 8a

— IIeJI0e YHCJI0, TO U 1pH a(I1o MOyJII0) YeTHBIX (TOraa moj KOpHEM YEeTHOE,
TOTJIa U €CJIM IPUMEHUTDH ONEPALIMIO KBaJAPATHOTO KOPHS OyJET YETHOE, YET-
YeT=4€T, COOTBETCTBEHHO 00a KOPHS OYIyT IeNble) U MPH HEYETHBIX (TOTa MOA
KOPHEM HEYETHOE, TOTJJa U €CIIU PUMEHUTh ONEPALNIO KBAAPATHOTO KOPHS OyAeT
HEYeTHOE, HeUeT-HeUeT=4€T, COOTBETCTBEHHO 00a KOPHS OYAyT LeJble), & 3HAUUT

IIPU 3TOM KOPHU YPaBHEHUS paBHbl X =

1eJIble KOpHU OyayT 1pu 006X a: a<0 mimm a>8, nmpu KoTopseix Va? — 8a — 1eroe,
T.e. M KOTOpEIX % — 8a = N * M rje N — HaTypanbHoe. Y 3TOro

4+V42+n*n

YPABHCHHS OT @ KOPHH: @ = ——— (mo popmyne D\4), T.e. ipu Bcex

N, IIpU KOTOPBIX 42 + n?=x2, IpU X — HATypaJbHbIX. FIX 6€CKOHEYHO MHOTO,
HanpuMep npu N = +- 3, Xx=+-5, U KOPHU y UCXOJJHOTO YpaBHEHHUS -2 U -6.



OtBer: 4851 dumka. IIpumep: Tadbnuia 99*99, B kotopoit Ghuiku
JIekKAT Ha KaXJ0M KIIETKE KaXJ0T0 CTOJ0IAa C YETHBIM HOMEPOM, €CITU
WX TIPOHYMEPOBATHh HAYMHAS OT CaMOTO JIEBOTO CTOIOMA. (TaKuX
CTOJ01I0B 49, B Kaxa0M 99 KIIeTOK), B HEM B JIIOOOM ITOJIOKECHUN
KBajipata 4*4 B aTOM KBajpaTe OyJeT 2 cToJi0lia 3anoIHeHbI (PUIIKAMH,
a 3HAUYUT OyJIeT pOBHO & (DUIIIEK B KaXKJIOM KBajapaTuke 4*4.

[TocMoTpum Ha kBajgpaT 96*96, mpuyeM KJI€TKa C KOOPAUHATAMHU
1:1(ecam mpoHyMepoOBaTh CTOIOMBI Ta0 MBI 99*99 cnera Hampaso, a
CTPOKH TaOJIMIIBI — CBEPXY BHU3) BXOAMT B 3TOT KBajapaT. OH
paszouBaetcs poBHO Ha (96/4)"2 Henepecekaronuxcs KBaapaToB 4x4, B
KaXJIOM U3 KOTOPBIX HE MeHee 8 (uIleK, T.€. BCero (PUIleK Kak
MuHuMyM 96*96/16*8=96*96\2=4608. OcraBIiiasics 4acTh TaOIMIbI =
«YTOJIOK» IIUPUHOW 3 ¥ IIIMHOK 99 , B HETO HE MMOMEMIAETCS LEJIbIN
KBaJpaTUK 4x4, HO MOXKET OBITh «BCTaBJIECHA» YaCTh €0 —
NPSIMOYTOJIbHUK 3X4, B KOTOPBIN JTOJKHO OBITh MOCTABJICHO €I111€ KaK
MUHUMYM HOBBIE 4 (pUIIKH(TaK KaK OT kBaapara 96x96 B kBagpaTHKe
4x4, copepxKalieM 3TO MPSIMOYTOJIBHUK OYIET TOJbKO 4 KJIETKH,
KOTOPBIC MOTYT COACPIKATh (DUIITKH) 3HAUUT HY>KHO Pa3MECTHUTH CIIIe
99%2-1=197 ¢pumek. [locMoTpuM Ha kBagpaTuku 4x4, ¢ MpaBoi
BEpXHEW yriaoBoM KieTKoM B koopauHaTax 98:1 u 97:1. B kBagpaTukax
TaKOTO BHUJa TOXKE JOJKHO OBITh KAaK MUHUMYM &8 (PUIlIEK, 3HAUUT

HY>KHO Pa3MECTHUTh elie XoTs Obl 46 (uiek, a 3HauT Bcero PuIneK Kak
mMuHuMyM 4608+197+46= 4851 ¢urek.



ni+1, nl+2, ...... , N1+n. 3ametum, yto n!+k = {(n"\K)+1}*k. Ecau K — mpocroe
qrcio, To y uncen N!+K BeiOupaem npocroit aenmurens K (T.x. NI\K genmures Ha Bee
yrcia ot 1 g0 N kpome K, To arcimo (NN\K)+1, kax u gucio {(NN\k)+1}*k ne
JICITUTCSI HA Ha OJTHO W3 YKces OT 2 110 N, kpome K, a Tak kak K KaxbIii pa3
pa3HbIi, TO HA Y OJHOTO M3 yucen N+1, nl+2, .. ... , N1+n kpome n!+K He Oymer
nemutens K ), y uucna n!+1 vet nenuteneit cpenu dncen ot 1 10 N(tipu AencHUH
Ha KaKJ0€ U3 HUX 3TO YUCIIO OYJeT JaBaTh OCTATOK 1), TOT/Ia 3TO YMCIIO —
NPOM3BEICHNE HECKOIBKUX(MOXET OBITH CaMO IO ceOe mpocToe, OobIiee N, Toraa
BBIOMPAEM €ro caMoro KaK €MHCTBEHHBIN CBOW MPOCTOM JIEIUTEIh) MPOCTHIX,
Oonbmmx N(U3 3a 3TOrO MBI HE TIepeceueMcsi co citydaeM Koraa K mpocroit), Torma
BBIOMpacM Ooubimil u3 HuX. [Iycts K — cocTaBHOE 4mcio, paBHoe P*q*...., rae p,q
POCTBIS(IIPOCTHIX MHOXKHUTENIEH MOXKeT ObITh Oobine 2). Torma (N\K)+1 He
JICITUTCSI HU Ha OJTHO 4uciio oT 2 1o N (motomy uto NN\K nenurcs Ha Bce kpome K,u
Ha K ToXe JenmuTCs Tak Kak JeUTCS Ha BCE MPOCTHIE YMCIIa, MCHBIIHNE N, a TaK KaK
K MeHbIIIe N, TO ¥ BCE €ro MPOCTHIC JEIUTENN TOXKE MEHBIIE N, T.€. MPUCYTCTBYIOT
B pasznoxkeHun NN\K Ha ipocteie MHOKUTENH), Toraa (N1\K)+1 = npousseacHue
HECKOJIbKUX(MOXKET OBITh caMo Mo cebe mpocToe, Ooblee N, Toraa BHIOUPaeM ero
CaMoro Kak ¢JIMHCTBCHHBIN CBOM MPOCTOM JCIUTENb) MPOCTHIX, OONBIIHMX N(U3 32
3TOTO MBI HE MepeceyeMcst o cirydaeM Korza K mpocroit), Torna BeiOupaem
Oosbinnii U3 HUX. [TpoBepuM, MOTYT JIi BEIOpaHHBIC HAMH IMPOCTHIC MHOXKHUTEITH
COBIAJaTh C KAKUMH TO MHOKHUTEIAMH y unces N!+K. I[Tycts MoryT, Toraa u
YHCII0, B KOTOPOM MbI BEIOpAJI KAKOE TO MPOCTOE YUCIIO X, U YHCII0, KOTOPOE
KpaTHO 3TOMY X, 00a KpaTHBI X, KOTOPOE OOJIbIIE N T.€. TOTa Pa3HOCTh MEXKIY
HUMH KpaTHA dTOMY IPOCTOMY YHUCITy, T.€. OHA OOJIBIIIE WIIK PaBHA STOMY
IPOCTOMY YHCIIY, T.€. OHa OOJIbIIIE YeM N, 9YTO HEBO3MOXKHO, TaK KaK JIaHHbIC HAM
YHCIIa TI0 YCIIOBHIO TIOCTICIOBATENBHBI, H UX N MITYK, T.€. Pa3HOCTh MEXTy HUIMH HE
MOJKET IPEeBHIIATh N-1, a 3HAYUT BCE BRIOPAHHBIC HAMH MTPOCTHIC JICITUTEIIH
BCTPEYAIOTCS TOJIBKO B OJTHOM YHCIIE KaK MPOCTHIC MHOXKHUTEIIH
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