TecT HauaTt
CocTtosiHne
3aBepLueH
Mpouwso
BpeMeHM
Bannbli

OueHka

012247423 012247423

noHeaenbHuK, 14 ®eppanb 2022, 10:13
3aBepLueHo

noHeaenbHuK, 14 ®espanb 2022, 14:10
3 4ac. 56 muH.

55/120
46 13100


https://talant.spbu.ru/moodle/user/view.php?id=61189&course=2083

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

Kornsi noexan Ha anekTpocaMmoKkaTte B Mara3uH B COCEHIO AepPeBHI0 CO CKOPOCTbIO 10~KM/Y. [TpoexaB pOBHO TPETb BCErO MyTWU, OH MOHSAS, YTO
npv OBVXXEHWU C MPEXHEN CKOPOCTbIO YCNEET TOYHO K 3aKPbITUIO MarasuHa, 1 yBenuyun ckopocTb BABoe. Ho Korga oH npoexan poBHO 2/3 BCero
nyTW, CaMoKaT criomarcs, 1 octaBLUytocs YacTb nyTn Konsa npowen newkom. C Kakon CKOPOCTbIO OH LLES, ECNK YCnen TOYHO K 3aKpbITUIO
marasuHa?

14acTb 3a t BpemeHu

2 yacTb 3a t/2 (T.K. CKOpOCTb B 2 pa3a 6orblle CKOPOCTb)

3 yacTb 3a 1,5*t (T.k Bcero 3 yactu 3a 3t a 1u 2 3a 1,5*t 3t-1,5%t=1,5*t)
Il

\/

CKOPOCTb MeHbLUe B 1,5 pa3a => ckopocCTb 20/3 KM/H

OTBeT:20/3 KM/\Y;



KommeHTapuii:



Bonpoc 2
BbinonHeH

Bbannos: 15 13 20

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

a=-1: a=9

D=a*a-8*a=a*(a-8)

x1,x2=(-a+-(kopeHb)(a*(a-8))/2 => a HEYETHO

T.K. @ HEYETHO TO BCE €ro NpoCThble AeNUTENN B YETHOW CTeNeHn (MHave B a-8 3TOro NpoCToro Yncrna He byaeT Toraa KopeHb He U3BMekaeTcs =>
peLleHust He Lernble) => a 3TO KB.

1) a<0

a=-k"2
Toraa kA2+8 aTo TOXe KB.(MHade (kopeHb)(a*(a-8) He uenoe)
kA2+8=z/2

(z-k)*(z+k)=8

z-k nn6o 1 nmbo 2 nnbo 4 nnbo 8

T.K. z 1 k OAHON YETHOCTM TO UX PA3HOCTb YETHA
z-k=2

z=k+2

2k+2=8/2=4
2k=2
k=1

z-k=4
z=k+4

2k+4=8/4=2
2k=-2
k=-1

z-k=8
z=k+8



2k+8=8/8=1

2k=-7

k He uenoe => a Heueroe.
Il

\/

k=1 nnu k=-1

HO B 06omx cny4vasax a=-1
a>0 aHanorun4yHo

k=3 nnn k=-3

1 B 0bomx cnyyasx a=9 ||

\

peLueHun Bcero 2

KommeHTapuii:
1. yTBEPXXOEHME , YUTO @ HEYETHOE He CrnefyeT U3 TOro, YTO KOPHU Lienble.

2. HeTo4Hasa chopMynupoBKa. Bbl nuwnTe, 4TO a - NOMHbIN KBaApar, nocne 4yero paccmartpusaete a<o.
3."z-k nn60 1 nnM6o 2 N0 4 NMBO 8" He yunu oTpuuaTenbHbIe 4eNUTenu

4. He 060CHOBAHO, YTO "T.K. z U k ogHOM YETHOCTK"



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

Bbannos: 20 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?

CHavana paccmoTpum gocky 100X100 U pa3obbém eé Ha KBagpaTukm 4X4

Bcero ux 6yget 625 Torga B KaXaoMm KB. He MeHee 8 chuiiek Toraa kon-Bo dmiek >= 5000, HO T.K. kBagpaT y Hac 99X99
TO y6epem 199 kn B AaHHbIX No3. (puc. 2)

(puc 2)
Toraa comek ymeHbluaeTcs Ha <=199 => octaHeTcs >=5000-199=4801
OtgeT: 4801
npumep:
X X
X
X
X | X [X X

Takvumun Tabnuuamu 3amocTm kB. 100X100 1 ybepém kpanHum (2 puc.) ocT. 4801 kn.



KommeHTapuii:



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: 0 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.

1) Ecnu BbibupaeTtcs y Kaxgoro NpocTon AenvTenb

To npu n=2 yncna 3 4 4 => TyT 2 YMcna coBnagatoT => ecnv 13 1 BblbpaTb NPOCTON AenuTenb To 2 Yncno byaeT kpaTHO eMy (T.K. 3TO U ero
NpPoCTON AenuTenb)

2)Ecnu Bbibnpaem y ogHoro ymcna

Dn=1

yucna 2 3 2 Bolbnpaem 3

[)n=2

yucna 3 4 4 Boibupaem 3

n>2

HOLO(n!+1,n!+2)=1
HOO(n+1,n+n)=HOMO(n!+1,n-1)

T.K. n! KpaTHO n-1 TO MOXHO y6paTb n! 1 Ha HOA, HE NMOBIUSET.
HOO(n!+1,n!+n)=HOL(n!+1,n-1)=HOO(1,n-1)=1
Il

\/

HOO(n!+1,n!+n)=1 1 HOL(n!+1,n!+n)=1 => MOXHO BbIOpaTL Nt06OE NPOCTOE YMCno B n!+1 4T,



KommeHTapuii:
PelweHne obpbiBaeTcst Ha nonycrose. To, YTO cocegHue Ymcna B3aMMHO NPOCTbI 04EBUAHO M 00LWwen3BecTHO. bonblue HM4ero He Aoka3aHo.

OPEOLIAYWMNA AKT. SNIEMEHT
BapwuaHT 21

«

CNEAYIOWWN AKT. QNEMEHT
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

