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?

YUTtobbl foexaTb A0 MarasmHa NpsMo K 3aKpbITUI0 ero CPeAHAA CKOPOCTb AOIMKHA ObITh 10 KM/Y (MOHATHO 13 ycrnoBus). CpedHsisi CKOPOCTb-3TO
BCe paccTtosiHue(S) genuTb Ha Bce BpeMs. Bpemsa Ha nepsom yvacTtke = S/3 /10 = S/30. Bpems Ha BTOpoM y4yacTke paBHO S/3 [ 20 = S/60 . Bpems
Ha 3 yyacTtke paBHO S/3 [ V = S/3V. To ecTb S/(S/30 + S/60 + S/3V) =10. Cokpallaem npaByto YacTb Ha S, 3HamMmeHaTenb NPUBOANM K 0bLemMy
3HameHaTent. Monydaem 1/(1/20 + 1/3V)=10 => 1/((3V+20)/60V)=10 => 60V/(3V+20)=10 => 60V=30V+200 => 30V=200 => V=20/3= 6 2/3 (wecTb

LenbIX ABe TPEeTU) KM/Y.



KommeHTapuii:



Bonpoc 2
BbinonHeH

Bbannos: 20 n3 20

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

a=-1u a=9.

Mocumtaem OuckpummHaHT. OH JormkeH bbITb CTporo 6onblue 0, Tak Kak 2 KOpHs, T.e. a2-8a>0. (a2 = a B kBagpate). Otctoga a(a-8)>0. Nony4yaem
COBOKYMHOCTb cucTteM. 1 cuctema: a>0 ;a-8>0.

Btopas cuctema : a<0 ; a-8<0. Peluasi nepByto nonyyaem a>8, peluasi BTopyto nonyyaem a<0. Ho KOpHWM AOMKHbI ObITb LIENbIMU. Xx=-b+-
KopeHbD/2a. ypaBHeHME NpuBEAEHHOE, TaK YTO 2a 3aMEHUM Ha 2, YTOObl He NyTaTbCa Mexay Koad. a n napaMeTpom a. -b = -a . KopeHb n3 D =
KOpeHb 13 a2-8a. PasymeeTcsi, 4ToObl KOPHU BbINK LiEeNbIMKU 00S3aTENbHO A0MKHO BbINOMHATLCSA 2 YCNOBUS. JUCKPUMUHAHT OOIMKEH SABMASTLCS
KBaZApaToOM HaTypanbHOro YMcna, a YicnuTenb opmMyrbl A5 x AOSMKEH AENUTbCS Ha 2, YToObl OH MOr HaLeno pasaenuTtbes. HauHem ¢ nepeoro
yCroBus. a2-8a=n2, rae n HaTypanbHOE YNCIIO. a2-8a+16-16=n2 => (a-4)2 - 16 = n2 => (a-4)2 - n2 = 16. BbIrmMaguT CAOXHO, HO Nepedpasmpyem 310
KaK pa3HOCTb ABYX KBaApaToOB Lenblx ymcen (a-uenoe, 3HauuT n a-4 uenoe) pasHa 16. 3ameTum, 4To a2-b2 onst AByx nocrnegoBaTenbHbIX a2 1 b2
CTaAHOBUTLCS Gonblue 16 Npu YMcnax 8 u 9, a 3Ha4UT paccMmaTpmBaTth YMcna 6osblle 8 CMbICa HET. Tak e pa3HOCTb MeXay ABYMS
nocrieqoBaTtenbHbIMY KBagpaTtaMu Beerga YetHa (a2+2a+1-a2=2a+1, a 370 HEYETHO). 3HAUYNT HaLUKM YMcna OOMKHbI OTNNYAaTLCA XOTs Obl Ha 2, a
Pa3HOCTb MX KBAApaTOB AOMMKHA ObiTb 6onbLue nnu paeHa 16. MNMpu pasHocTy 36 1 16 oHa paBHa 20, npu 6onbLuMX Yncrna oHa ewe 6onbLue. MNpu
pasHocTu 25 1 9 oHa paBHa kak pa3s 16. 3anomHuM a10. CneayoLmi kBagpar paseH 16 - n2 =16 => n2=0 =>n=0, HO Mbl MOMHUM, 4YTO n
HaTypanbHOE, Tak KaK n - 3TO KOPeHb U3 OUCKPUMMHAHTA, KOTOPbIN A0MMKeH ObiTb 6onblue 0(ykasaHo Bbille). 3Ha4YMT eQUHCTBEHHOE, YTO HaMm
noaxoauT - (a-4)2=25 => a-4=5 nnu a-4=-5 => a=9 unu a=-1. lNoacrtaensasa a B hopmyny Ans KopHen nonyyvaem: 1) a=9, x1=-3, x2=-6 2)a=-1, x1=2,
x2=-1. KopHu uenble, a noaxoaut xoTsi 6bl Nog ogHo ycnosue (a>8 nnu a<0).



KommeHTapuii:



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?

Pasobbem Jocky Ha ourypbl Tpex TUMOB: KBagpaThl 4*4, TPAMOYronbHUKK 3*4 1 oguH kBagpaT 3*3. BepxHuii neBbi yron Tabnuubl pasmepom
96*96 ( TO ecTb kBagpaT crnesa cBepxy) pa3obbeM Ha kBagpaTbl 4*4. O4eBNOHO, YTO B KaXXOOM U3 HUX OOIMKHO ObITb HE MeHee 8 duLLEK.
KBapgpaTtoB Bcero 96/4 = 24 B CTpoke => 24*24=576 kBagpaToB. B kaxxgom no 8 dmek( 370 MUHUMYM). ITOro B 3TOM YacTun Tabnuubl 24*24*8
duLek. Huxe atoro kBagparta ectb nonocka 3*100. Ee yacTb 3*96 pa3obbem Ha NPAMOYronbHUKM 3*4. [INs caMblX HUXKHUX KBagpaToB 4*4,
KOTOPbI COCTOSAT U3 NPSAMOYrOfIbHUKOB 3*4 1 nonocku 1%4, koTopast ABNSETCA YacTblo KBagparta 4*4 formkHO ObiTk 8 duwwek. B nyywem cnyyae
B nonocke 1*4 okaxetcs 4 puLLKK, @ NX Mbl yXKe nocumTanu. 3Ha4ymT MUHUMYM HaM Hago elle 4 ULLKM B KaXKO0M NPSIMOYTonbHUKE.
MpsAMOyronbHUKOB 24 => huiuek 24*4. TOYHO ToXKe caMoe Mbl MOXXeM NpogenaTb co cTonbuom 3*96. UIToro MuHUMym Hago 24*4*2 duwkm
BHYTPM BCEX NPSIMOYTONbHUKOB 3*4. OcTaeTcs 04eHb HE XOPOLUUA kBaapaT 3*3 B camoM NpaBOM HUKHEM yriy. OH fBnsSieTCa YacTbio CaMoro
HWXXHEro NpaBoro kBagpata 4*4, B KOTOPOM TOXE AOIMKHO ObiTb 8 douwiek. OH cOCTOMT U3 yrorka 4*4 ( B HeM 7 KNeToK) 1 KBagpaTta 3*3, npo
KOTOpbIN 9 cka3an Bbille. Ecnv Bo Bcex aTux 7 KneTkax yronka dyayT cToaTe QULLKM( @ Mbl UX YXKe NOCUHUTanm), TO HyxHa xoTs 6bl ewle 1 coumiika
B 9TOM KBagpate 3*3. Toro obLiee konmyecTBo dumiiek: 24*24*8(B kBagpartax 4*4) + 24*4*2(B npamoyronbHukax 3*4) + 1 ( B keagpaTte 3*3) =
4801 durwka. DTO oUeHKa Ans MaeanbHOM CUTyaL My, B KOTOPOW MakcMMarbHOe KONMYecTBO huLlek nexar Ha nepeceyeHnn duryp, Ho s ee
cmor peanunsoBaTtb. Kpome 3Toro npu noCTPOEHUM NpUMepa HY>XXHO YYMTbIBaTb, YTO B K&XXAOM KBagpaTte 4*4 4OMmMKHO OblTb MUHUMYM 8 GOULLIEK.
Mpumep B dharine. 3eneHbIM LBETOM yKa3aHbl KBagpaThl 4¥4 ( Ha MPUMEPE MX MEHbLLE, HO HY)XXHO MOHUMAaTh, YTO Tabnuuy 99*99 s1 NpoCcTo He B
COCTOSAHMM 3aNonHNUTL). CUHUM YKa3aHbl CTPOKa 1 cTtonbel, U3 NpsiMOyronbHUKOB 3*4, a KpacHbIM KBagpaT 3*3
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KommeHTapuii:


https://talant.spbu.ru/moodle/pluginfile.php/160399/question/response_attachments/44052/5/872815/ol2203226_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
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

BapuaHt 11

CINEOYIOWWN AKT. QNIEMEHT

BapuaHT 21

»


https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1312&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1407&forceview=1

XX | X[ X | X[X|X[X|X[X|X[X|X|X|X|X|X]|X|X

X[X|X | X | X | X|[X|X[X|X[X|X[X]|X[X|X[X]|X]|X

X[X|X|X|X | X|[X|X[X|X[X|X[X]|X[X|X[|X]|X]|X

XX | X[ X | X[X|X[X|X[X|X[X|X|X|X|X|[X]|X|[X




	ol2203226
	ol2203226_4

