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Bonpoc

Nudo

YBaxaeMbin yyacTHUK Onumnuagbl!

Ha BbINonHeHne TecTta 3aknounTensHOro atana oTBoanTCs 230 MUHYT NAKOC 15 MUHYT Ha COXpPaHEHUe U NPUKPENNEHNE PELLEHUN.

Pa6oTta aBTomatnyeckn otnpaeutca B 14:05 no MockoBckoMy BpemeHu. OKHO Tarimepa Bbl yBuanTe B BEpXHEN YacTu pabo4dero
3KpaHa.

Bonpocbl TexHuveckoro xapakrtepa Bbl MoxeTe 3agaTtb HabniogaTtento B 4aTe (OKOLLKO BHU3Y B MPaBOW YacTu akpaHa). Ecnv Bam
notpebyeTcsa BbINTU B TyaneTHY0 KOMHaTy, OCTaBbTe B YaTe C NMPOKTOPOM COOBLLEHNSA O BpEMEHN BbIXOAa U BPEMEHU
BO3BpaLleHuns (Hanpumep, "12:04 - Bbiwen"). OTBET OT NPOKTOpPa XAaTb NPy 3TOM HE HY>KHO.

BapuaHT 3aknounTenbHOro atana cocTouT U3 5 3agay. PelueHne kaxgon 3agaym Bel moxeTe
a) NOJHOCTLIO 3anucaTth B Nose oTeeTa (Npy HEOBXOANMOCTM MOXHO MPUKPENUTL MNOSICHAOLWLMIA PUCYHOK),

6) nonHocTb HabpaTb B TEKCTOBOM peakTope C peaaktopom opmyn, npeobpasoBaTtb B popmart pdf n npukpenuTb
nonyumsLummncs dann. Ecnu y Bac HeT BoamoxHOCTU npeobpasoBath pelleHue B pdf, Bbl MoxeTe caenartb CKPUHLLOT 3KpaHa
(kHonka PrtScn Ha KnaBuaType uUnm BCTPOEHHbIN cepBuUc "HoXHULBI") 1 NPUKPENnTb ero.

O6patuTe BHUMaAHWE, K KaXKOoW 3a4ade MOXHO NPUKPENUTL TONbKO OAMH dhals, HazBaHWe KOTOpPoro hopmupyeTcsa no npaBuny
ol22*****_N, rge ol22***** _ Baw noruH, N - HOMep 3agaun.

B TekcTax peLleHnin, NpUKpenneHHbIX N300paxeHnsax n dannax He JOMKHO BbiTb HUKAKOW NepcoHarnbHOW nHopmaumm!

Bo BpeM4 BbINMOJIHEHNA BapMaHTa Ha KOMMbOTEpE MOXHO MOJ1b30BATbCA TOJIbKO TEKCTOBbIM peOaKTOPOM U BCTPOEHHLIM CEPBMCOM
co3gaHunA I/1306pa>KeHI/Il7I. l—IepHOBoe peweHne MOXHO BbIMNOJTHATb Ha 6ymare, paCI'IOJ'IO>KeHHOIZ B nosrne snanMocCTu Be6—KaMepr.



https://talant.spbu.ru/moodle/user/view.php?id=53996&course=2084

B 1
onpoc Ha KapTHIKE HAPHCOBANO HECKOILKO KPYXKOYKOB, COCTHHEHIBIX OTpe3kaMh. KocTa BLIOMpaeT HaTy-

paJIbHOE YHCIIO 1 M PACCTABMIAET B KPYIKOYKAX PATUYHBIC HATYPAJLHBIE YHUCIA TAK, YTOOBI 15T BCEX
3TUX YUCEJ BBINOJHSJI0CH CBOUCTBO:

BbinonHeH

Bannos: 20,00
13 20,00

ecau wucaa a u b me coedunenn. ompeaxkom, mo cymma a + b doascna 6BUMb B3AUMMO NPOCMA € T, @
ecau coedurenot, mo wucsa @+ b un dosskcnve umemsv 0buUTE HaMYPasLHBLT deaumenn, boavuut 1.
[Tpu KakOoM HAUMEHbLITIEM 7 CYIIECTBYeT TaKas pacCTaHOBKa?

Mpumep gna n=15. (O603Ha4YMM KpanHIOK NeBYIO TOYKY NepeMeHHON A, KOTOPOM COOTBETCTBYET Yncno 6. Touka Bblwe - B3.C-2.D
-1 E - 5. N HmxHAs neBas Todka - F,15).

OueHka: MOXXeM CYMTaTh, YTO YMCMO n BCE NPOCTbIE BXOOAT B NEPBOW CTENEHWN, TaK Kak (a,n) =1 <=> (a, p1p2... pkt) =1, rae n = p1/al
* N N
p2/a2 ... pkhak.

PaccmoTtpum BepumnHbl A,CE. B ABYX 13 HUX 0643aHbl CTOSATb YMCa OOHON YETHOCTM, HO OHM NMOMNapPHO He coeguHeHbl => (2,n) =1,
TO eCTb n HaLleno Ha 2 He JenuTcs.

[onyctum, n - npocToe YeTHoe. Ecnv uncno B BepLuvHe A B3anMHO NPOCTOE C n, TO B BepLUMHaX B 1 F no mod n cTosT uncna n - A,
HO Torga Mx cymMma 2n - 2A B3aMMHO NpocTa ¢ n - NPOoTUBOpeYne => A Haueno Aenutcs Ha n => B Haueno genutcs Ha n => C
HaLeno AenuTcsa Ha n, NoNy4YyaeTcsl NPOTMBOPEYME € TeM, YTo A + C HaLenNo He AenuTcs Ha n.

Taknum obpasom, n ecTb NponssedeHne XoTa Obl ABYX HEYETHbIX MPOCTbLIX => n 6orbLue nMbo pasBHo 15,
yTa.




KommeHTapuii:




Bonpocz
BbInomnHeH HpH r, Y,z > 0 HafI,ZLHTe MaKCHMaJILHOE 3Ha49€HHe BLIPaXKCHHA

Bannos: 3,00 n3

20,00 -y V2+yP+ (Y- 2) VPP + 2+ -2) V2 +a2 4 V2

A= R ER P R

A = ((x-y) (sqrt (x*2 +y"2)) + (y - z) (sqrt (y"2+z"2) + (z-x) (sqrt (z"2 + x"2)) + sqrt (2)) : (x-y)"2 + (y-2)"2 + (z-x)"2 + 2)

xy,z>0, Amax - ?

Myctb A > T:sqrt(2) = > ((x-y) (sqrt (xA2 +y~2)) + (y - z) (sqrt (y"2+z/2)) + (z-x) (sqrt (22 + x"2)) + sqrt (2) > T:sqrt(2) * ((x-y)"2 + (y-z)"2
+ (z-x)"2 + 2)

X * sqrt(xA2+y"2) +y * sqrt(yr2+z/2) + z * sqrt(z/2 + x"2) > T:sqrt(2) * ((x-y)2 + (y-2)"2 + (z-x)"2 + 2) +y * sqrt(x2+y"2) + z *
sqrt(y~2+z/2) + x * sqrt(z"2 + x"2)

sqrt(2) * ((x * sqrt(x"2+y~2) +y * sqrt(y"2+z/2) + z * sqrt(z2 + x2)) > ((x-y)"2 + (y-z)"2 + (z-x)"2) + 2 * y * sqrt (x"2+y"2):2) +2* z *
sqrt ((yA2+z/2) : 2) + 2 * x * sqrt ((x2+z/2) : 2) 6onbLue nMbo paBHO (x-y)A2 + (y-z)A2 + (z-x)"2 + y* (x+y) + z (y+z) + x (x+z) = 3 * (
XN2+yN2+z12) - Xy - zX - yz

Mo HepaBeHcTBY Kowwm - ByHakoBCcKoro nonyyaem : sqrt(2) * (x*sqrt(x"2+yA2) +y * sqrt(y"2+z/2) + z * sqrt (zA2+x/2)) MmeHbLLe Nnbo
paBHO sqrt(2) * (sqrt (xA2+y"2+z/2) * sqrt(2x"2+2y~2+ 2z/2)) = 2 * (X" 2+yN2+2z/2) => 2 * (x"2+y~2+z/2) > 3 * (x\2+yN2+2z/\2) - xy - yz -
Xz

Xy +yz +xz > x"2 +y"2 + 272

Ho x"2+yA2+2/2 = (x2+y"2):2 + (x"\2+2/2) : 2 + (y"2+2z/2) : 2 Bonblue NMBo paBHO xy+xz+yz - NPOTUBOpeYne => A MeHbLue nMbo
paBHO T1:sqrt(2)

Mpwn aTom T:sqrt(2) gocTuraeTcs Ha x=y=z=1.

OTtBeT: Amax = T:sqrt(2)




KommeHTapui:
OueHka A HeBepHa 1 He B Ty CTOPOHY.




Bonpoc 3
Ha CTOpOHaXx AB v CD BnucaHsoro HeThIPDeXyTroJbHUKA ABCD, He ABJIAI0IIEerocd TpaHeﬂ,Heﬁ, OTMe-

Eannos: 20.00 genbl Toukn P u R coorsercreenno, npuuem AP : PB = CR : RD. Ha orpeske PR Brnibpana Takas
13 20,00 rouka (), uto PQ : QR = AB : CD. Haiinure otnomenue mnomaneii Tpeyronsankos AQD n BQC),

BbinonHeH

ecnm u3secTHo, 9to AD = x w BC = y.

Mpoanum AD n BC go nepeceyeHmns B Touke K. Toraa, Tak kak ABCD BnuncaHHbIW, TpeyronbHnk AKB nogo6beH TpeyronbHuky CKD. Tak
kak AP:PB = CRRRD, 10 KP 1 KR cOOTBETCTBEHHO YeBMaHbl B NoAobHbIX TpeyronbHukax. Torga, KP:KR = AB:CD = PQ:QR => KQ -
OuccekTpuca yrna PKR no ocHOBHOMY cBOMCTBY GuccekTpucol. C gpyron ctopoHbl, yron AKP paBeH yriny CKR kak COOTBETCTBEHHbIE
B NogobHbIX TpeyronbHukax => KQ - 6uccektpuca yrna CKD => BbICOTbI, onyLieHHble 13 Q Ha BC n AD paBHbl =>OTHoLeHne
nnowage AQD k BQC = oTHowleHumtio AD k BC = OTHOLLEHMIO x K y. (Saqp : Spoc = AD:BC =x:y).




KommeHTapuin:




Bonpoc 4

BbinonHeH 3anucn, HaTYyPaAJBLHOrO YHCIa £ B CHCTEME CUHCIeHns ¢ ocnoBamueM 7 (r < 70) moaydaercsa n-KpaTHLIM
Bannos: 10,00 MMOBTOPEHHEeM HeKOTOPOil mapsl U, TJIe N —— HATypaabHOe 4ucao. QKa3amoch, 9TO T-HYHAA 3aMHChH
13 20,00 2

x? coctout u3 4n equnun. Haiinure Bce mapwt (7, 2), TpH KOTOPBIX TAKOE BO3MOKHO.

x=a * rA2n-1) + b*r*(2n-2)+ ... + a*r+b, 0 MeHbLLE NMOO paBHO a,b MeHbLLIE r

x"2 =A4n-1) + rAM4n-2) + ..+ 1= (r4n) -1) : (r-1)

x =a*r (r*(2n-2) + r*"(2n-4) + ..+ 1) + b*(r*(2n-2) + ... + 1) = (ar+b) * (r*(2n) - 1) : (r*2 - 1)
(@r+b)A2 * (rM(2n) -1)A2: (A2 -2 =(rM4n) -1) : (r-1)

(@r+b)A2 = (rA(2n) +1): (rA(2n) - 1) = (rA(2n) + 1) : (rA(2Nn) - 1) * (r+1) A2 * (r-1)

3ametnm, 4To (rA(2n) + 1, rA(2n) - 1) MeHbLUE NN paBHO 2 => (r+1)A2 * (r-1) Haueno aenutca Ha (rA(2n) - 1) : 2, eCnn r HEYETHO U
Haueno OenuTcs Ha r2 - 1, ecnu r YeTHo. 3HauuT, (r+1)A2 * (r-1) 6onblue unu paeHo (rA(2n) - 1) : 2, Nerko BUAETb, YTO NPU r > 2 3TO
MOXeT ObITb NULLb NpK n =1, @ NPK r=2 AOIMKHO ObITb (r+1)A2 * (r-1) Haueno genutcsa Ha rA(2n) - 1=> (r+1)A2 * (r-1) > rA(2n) - 1=>n
MeHbLLUe NMMBo paBHO 2, HO N=2 He NOAXOAUT Nog 4eNUMOCTb => n = 1.

Torpa (B cnyvae r=2) :
(2a+b)"2 = 5:3 * 342 - He MOXeT ObITb, TaK kak 15 He KBagpar.
Myctbr>2=>(ar+b) "2=("2+1):(r"2-1)* (r+DA2* (r-1)=(r*2+1) * (r+1) => ("2 + 1) * ( r+1) - NONHBIV KBagpaT

(rM2+1,r+1)=(r"2-r,r+1)=(r-1,r+1) =2, TaKk Kak nHade r*2 + T r + 1 npocTbl , r*2 + 1 HE MOXET ObITb KBagpaTOM =>
NpPoTUBOPEYnNE, 3HAYUT r - HEYETHOE.

Mpn atom 2 +1=2*tA2, r+1=2* s"A2. Ham poctaTto4yHO nepebpaTtb Bce HeYeTHble r A0 70, Takne 4To r+1 = 2*sA2, noaxoauT NuLlb
r=1=>(a+b)?2=4,a+b =2, TO ecTb x=2.

OTBeT: (1,2)







Bonpoc 5

BbinonHeH

Bannos: 15,00
13 20,00

Jocka m x n (m,n > 15) paspesana Ha (HUTYPKW W3 JeCATH €IMHWYHBIX KBaIPATHKOB BH/JIA I

(burypku MOXKHO OBOPAYUBATL M NEPEBOPAYMBATH). IIpy Kakux m u 1 Takoe BO3MOXKHO?

3aMeTUM, YTO Mbl CMOXXEM COOPYAUTL NPSMOYTONbHUK 4X5. BbicoTa - 5, luMpurHa - 4.

Torga Mbl MOXXeM cobpaTb NpsMOyronbHUK m * 20k, 201 * n, 41 * 5k, 51 * 4k, rae m,n, |k - kaxxable yncna, npuHagnexawme N (4Tobbl
m,n > 15).

MpsimoyronbHuku Buga 4l * 5k n 51 * 4k cobupatrotcs oueBmaHo. Cobepem m * 20k. Tak kak 5 1 4 B3aMMHO NpocCThl, @ m > 15, TO
CYLLECTBYIOT x,y NpuHagnexatime N : m = 4x+5y (pucyHok 1 word)

PaCKpaCVIM MJTOCKOCTb B LUaxXMaTHYH paCKpacKy KBaapaTtrkamu 2x2

Tak 3amMeTuM, UTO Kak Obl Mbl HY NMONOXUIKW Hawy " 6yksy Ll ", B Helt Bceraa ByaeT nopoBHY Gerbix U YEPHBIX KNETOK => U B
MCXOAHOM NPSIMOYTOSIbHUKE Takke => OfHa U3 ero CTOPOH HaLeno aenutcs Ha 4. C Apyroi CTOPOHbI KONMYECTBO KNETOK B HEM
HaLeno AenuTcst Ha 5 => ogHa 13 ero CTOPOH HaLerno AeNnnTcs Ha 5 => BapuMaHTOB, KPOMe OMUCaHHbIX B Npumepe, Anst
NPSIMOYTONbHUKOB BbITb HE MOXET.




012233176_N5.pdf

KommeHTapui:
HepoctaTouHO apryMeHTMpoBaHa OLEeHKa.

OPEALIAYLWMN AKT. SNEMEHT CNEAYOWNNA AKT. SNEMEHT
BapuaHTt 28 BapwuaHTt 18

« >


https://talant.spbu.ru/moodle/pluginfile.php/174699/question/response_attachments/44669/6/881418/ol2233176_N5.pdf?forcedownload=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1391&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1249&forceview=1




YTBEPXAIO:
OtBercTBeHHBIN cekperapb Oprromurera OL CIIOIY

Xypumryasa AJL ( /QO% %(///)

I[TPOTOKOJI
paccMOTpEHUsI anesusiiuy ydacTHUKa ONUMIIUaIbI IKOJIHHUKOB
Cankr-IleTepOyprckoro rocyJapcTBEHHOTO YHUBEPCUTETA

r. Cankr-IlerepOypr Ne MAT-31 «31» mapma 2022 2.

AnenaaiuoHHas KOMUCCHUS B COCTaBE:
1. EBmoxumoBa Tarbsina OnerosHa,
2. benxoBa Anacracus JleonngoBHa,
3. CagenpeB Anekcelr CepreeBuy.

paccMoTpenia aneJUISIUOHHOE 3asBIeHIe yaacTHUKa Onumiua el mkoibHuKoB CIIOIY:

@UO: Apmoim Hukuma IOpvesuu

Ilpeomem (komnnexc npeomemos) Onumnuaovi: Mamemamuka

Konuuecmeo nabpanuvix 6annos oo anennsyuu. 68

[Io pesynbrataM pacCMOTpEHHUS AaNEIUISIUOHHOTO 3asBleHUS ydacTHMKa OIUMIUaIbI,
ATeIUTSIIMOHHAs KOMUCCHS TIPUHsUIA CIIEAYIOIIEE PEIICHUE: HO6bICUMb OUEHKY 34 padomy Ha
12 é6annos, npusname yuacmuuka nooeoumenem Onumnuaodvl wkoavhukoe CII6I'Y no

mamemamuke.

3aoaua 2. Ionnvui 6ann 3a 3a0a4y noCcmagums Heib3s, NOCKOIbKY OYEeHKd, npeoulecmsyouas
nepasencmgy Kowu — bBynaxoeckozo, He 060CHO8aHA U GbIKNAOKU HANUCAHBL HEAKKYPAMHO.

Oonaxo 3a pewenue mModxcHo 0ooasums 12 6annos.

3aoaua 4. Ilpasunvnviii omeem (7,20), 3a0aua pewiena negepHo.

KonuyecTBo HaOpaHHBIX 0aJJIOB MOCIIE AMEIIISIIAN: 80
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