TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012203544 012203544

noHenenbHuK, 14 ®epanbs 2022, 10:04
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
4 4ac. 1 MUH.

60,00 13 100,00

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=34581&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha xapTunke HapHCOBAHO HECKOJBKO KPYKOUIKOB, COSTUHEHHBIX OTpe3kaMu. KocTa BeiOMpaeT HATY-
pPATBLHOE THUCJ0 N U PACCTABISIET B KPYKOUKAX PA3IUIHBIC HATYPAJILHBIE 9HCIA TaK, 9TOOBI /19 BCEX
ITUX YUCEJI BBIMOJIHAIOCH CBOUCTRO:

ecat wucaa a u b we coedunenv. ompesxom, mo cymma a + b doasicna buems 63aummno npocma ¢ n, a
ecau coedunemst, mo wucaa a + b u n doasichvl umems 0bwull HAMYPAALHBLT deaumens, boabuiuti 1.
[Ipu KaKOM HAMMEHBLITIEM T CYIIECTBYET TaKas PAcCTaHOBKA~

OTBeT: 15

Mpumep ons n=15:

7,8,12,9, 1

Mo4yeMy HeNb3A MeHbLLUE:

O603Ha4YMm Yncna no YacoBom cTpernke al a2 a3 a4 a5

Ecnn n gpenutesa Ha 2, To al != a3 mod 2, a3 = a5 mod 2 cnegoBaTenbHO al = a5 mod 2. a2 1= a5 mod 2 => a2 = al mod 2, HO a4 = al
mod 2, crnegoBarternbHo a2 = a4 mod 2, HO X CyMMa JOoSmkHa OblTb B3aMMHO MPOCTa C n, NPOTMBOpEYMeE.

N HE MOXET ObITb MPOCTLIM YNCIIOM UMW HAaTyparbHOW CTENEHbI NPOCTOro Yncna. [MycTb 310 He Tak, Toraa 0603Ha4YMM 3TO NPOCToe
4yumcro 3a p. MNockonbKy Apyrvx genuTenen y Yncna n HeT, cymma nobbix ABYX COCEAHUX Yncen aenutcs Ha p. [yctb al = x mod p
Toraa a2 =p - x mod p, a3 = x mod p, a4 = p - x mod p, YTO YXXE€ HEe BO3MOXHO TK. al + a4 He JOMKHO AenUTCA Ha p.

Takmm obpas3om NpoCcTo paccMoTpuM BCe vmcna < 15:
1 no6oe Yncno B3anmHoO NpocTo C 1

2 genuTtcs Ha 2

3 npocToe

4 penuTca Ha 2

5 npocTtoe

6 oenuTcs Ha 2

7 npocToe

8 nenntca Ha 2

9 cTeneHb NPoCToro




10 gpenntca Ha 2
11 npocToe
12 penuTtca Ha 2
13 npocTtoe

14 penuTtca Ha 2

KommeHTapwii:




Bonpoc 2
BbinonHeH

Bannos: 20,00
13 20,00

[pu z,y, 2z € (0, 1] maiinre MUHAMATLHOE 3HAYUECHUE BHLIPAYKEHIST

A= (x+2y)vVer+y—zy+ (y+22)Vy+z—yz+(z+2x) vz +x — 2z

Ty +yz + zx

MocMOTPVM YTO NPOM30NAET ECNM BCE YUCNA X, Y, Z, OQHOBPEMEHHO YBENUYUTL B n pas, rae n > 1.

HwxkHss yacTb yBENMUMTCS B N2 pas, a B BEPXHSAS MeHee YeM B n/\2 pas T.K. ANs KaXKAO0ro 13 criaraeMblx B BEPXHEW YacTu BEPHO
yTO:!

@*n+2b*n)*((@a*n+b*n-a*n*b*n)~r05)<@*n+2b*n)*((@*n*n+b*n*n-a*n*b*n)2A05)=n*n*@+2b)*
((@a+b-ab)~0.5)

CnenoBaTernbHO Nocne 3Toro AenNCcTBUS A YMEHbLLNIOCH.

MycTb A MakcMmarbHO, TOra 3TO 03HAYaEeT, YTO Mbl HE MOXEM cAenaTh 3TO AIeNCTBUE, criedoBaTeNnbHO OAHO U3 Yncen = 1.
MocKomnbKy Bblpa)KeHWe LMKITNYECKOE MOXHO CKasaTb YTO 3TO x.

MNopctaBum x =1
A=((+2y)*1+(y+22)*(y+z-yz) 2 05)+(z+2)*1) [ (y+yz+2)
A=3[(y+yz+2)+Qy+2) [ (y+yz+2)+(y+22) *((y+2z-yz) * 05) [ (y+yz + 2)
PaccmoTpum kaxxaoe 13 cnaraeMblx Mo OTAENbHOCTU

3/(y+yz+z) >=1TKy<=1yz<=1, z<=1cnegoBatensHo (y +yz +z) <=3

y+z)[(y+yz+2z)>=((1+2)y+2)[(y+yz+2) TK z<=1
((A+2)y+2z)[(y+yz+2z)=1

(y+2z) *((y+z-yz) N05) [(y+yz+2z)>=(y+(y+2)z2) *((y+2z-yz) 2 05) [ (y+yz+z) TKy <=1
(y+22)*((y+z-yz) N05) [ (y+yz+2z)>=(y+z-yz) N05>=(y+z-2) N 05TKy<=1

yr05<=1TKYy<=1

crefoBaTenbHO KaXaoe 13 cnaraembiX <=1 1 3HaYUT UX CymMa <= 3, @ 3TO 3Ha4YeHue AoCTUraeTcs, koraa Bce Ymcna aTo 1.




KommeHTapwmii:




B
onpoc 3 Ha croponax BC u AD pnucamnoro uerbipexyronbuuka ABCD ormeuennt Touku K uw M coor-

BeTcTBenno, npuuem BK : KC = AM : MD. Ha orpeske KM ppibpana takag touka L, 4To
KL : LM = BC : AD. Haiiante orHOImMeHne nyioniaaei TpeyroasankoB AC'L v BDL, ecm n3BecTHO,

BbinonHeH

Bannos: 0,00 n3
20,00

yro AC =pwun BD =q.




KommeHTapwmii:




Bonpoc 4
BbinonHeH

Bannos: 0,00 n3
20,00

HarypanbHoe 4ncio @ B cucTemMe CInCIeHus ¢ ocHopanueM 7 (7 > 3) uMmeer BUJ DPqq, mpudeM ¢ = 2p.
Oxa3zasioch, 9TO T-WYHASA 3alNCh YNCTA T2 TIPeACTaBIgeT cobOi CeMU3HAYHBIN TATWHIPOM € TPeMs
OHAKOBBIMHA cpeauMu g pamu. (TTaauHIpOMOM HA3BIBAETCH YHCI0, KOTOPOE YHTAETCS OJHHAKOBO
cJleBa HAIPABO W CIPaBa HAJIEBO). IIpu Kakux r Takoe BO3MOXKHO?

Paccmotpum r >=9

ppqq = 1122 * p(B TON e cucTeme CHUCNEHUS)
ppqq A 2 =112272 * pA2 = 1258884 * p/2

lMockonbKy AOMKHO NOMAYYUTCA 7-3HAa4YHOE YMCNO pA2 < r, HO MOCKOMbKY NannMHAPOM nocneaHss undpa pasHa nepson,
cnefoBartenbHO 4 * pA2 >=r

paccMoTpuMm 2 BapnaHta:2 *p*p>=rn2*p*p<r

ecnm2*p*p>=r
MockonbKy p*p <r 2*p*p<2r

MocMoTpuM Ha NepBYHO M MNOCEAHIO LMdpYy:

pA2+1=4p*p-3rummp2+1=4p*p-2r

Ecrmpr2+1=4p*p-3rT03 *p* p=3*r+14T0O HeNb34 T.K. NeBas YacTb JeNUTCS Ha 3, a NpaBas HeT.

ecnm2*p*p<r
p*p=4*p*p-r=>3*p*p=r

noacTtaBvM 1 BCE NOJNYHUTCA
1258884 * p* p = p*p, 2*p*p + 1, 2*p*p + 2, 2*p*p + 2, 2*p*p + 2, 2*p*p + 1, p*p

Ecnnr<9:

r = 4 HeNb3s T.K. NocneaHasa umdpa B 112242 * pA2 6ygeT 0, YTO HEBO3MOXHO

r=5

p 370 1 Mnn 2 T.K. 2p 310 oAHa umdpa, ecnm 110 ppqq ” 2 = 1314434 He NOAXOOUT, €CNU 2, TO TOXE HET T.K. 8 undp




r=6
p 9TO 1 unu 2 TK. 2p 3T0 ogHa undpa, ecnu 110 ppqq * 2 = 1303324 He NOAXOAUT €CNK 2, TO TOXE HET TK. 8 Lndp

r=7

p 8TO0 1 1nn 2 nnn 3 T.K. 2p 3TO oAHa undpa, ecnn 110 ppqq » 2 = 1262214 He NOAXOAUT €Cnu 2, cpefHne LUmMdpbl He paBHbl, ecnu 3
TOXe

r=28

p 370 1 Mnn 2 unu 3 TK. 2p 3T0 ogHa umdpa, ecnu 110 ppqq A 2 = 1262214 He NOaXO4MUT ecnu 2, cpegHue undpbl He paBHbl, ecnn 3
TOXe

KommeHTapui:
Mepebopom aTa 3agava He peLuaeTcs.




Bonpoc 5
BbinonHeH

Bannos: 20,00
13 20,00

Jdocka m x n (m,n > 5) paspe3ana na (pUrypku U3 IMECTH €IANAYNLIX KBAIPATHKOB BHIA E:H:I
(purypkm MosKHO TIOBOpAYNBATEH W TepeBopavnBaTh). [Ipn KakWx m W n Takoe BO3MOKHO?

Packpacum Haluy curypy B LLAaXMaTHYH packpacky 1 noMmMeM, Y4TO B HeW OOQHOrO LBeTa Ha 2 6onblue Yem apyroro, crefoBaTenbHO
Taknx uryp B utore AOIMKHO ObITb YETHOE KOMUYECTBO T.K. BCErO KIETOK YETHO(T.K. B K&XA0WN hurype YeTHO) 1 crnefoBaTenbHO
YepHbIX CTOSMBKO e, CKOMbKO BenbiX.

3HauuT nnowagb AOCKU Aenutca Ha 6 * 2 =12.

Ecnv ogHa 13 cTOpOH AenuTted Ha 3 a gpyras Ha 4, TO Mbl cpasy BblUrparnu T.K. Mbl MOXeM caenatb NPAMOYTrofnbHUK 3 Ha 4 U3 OBYX
duryp:

2222
1212
11

(HOMep 3TO K Kakon dourype oTHOCUTCS)
O4YEBUAHO, YTO Mbl MOXEM UM 3aMOCTUTb TaKyt JOCKY.

Ewe ecTb 2 BapmaHTa: ogHa CTOpoHa SenuTes Ha 12, a gpyrasi npomsBosibHag, U ogHa CTOPOHa AenuTcsa Ha 6(HO He Ha 12) a gpyras
Ha 2(HO He Ha 4(MHa4ve BapuaHT 3 4)).

[pyrux BaprMaHTOB HET T.K. CTOPOHA KOTOpasi AENUTCA Ha 3 JOMKHa Aenntcsa NnMbo Ha 220 nnn 21 unm 2/ (>=2).

PaccmoTpum BapuaHT 6 2:

Packpacym BCto OCKY B LUAXMaTHYH packpacky ¢ pa3MepoMm KNeTkun 2 Ha 2. [oCKoNbKy Kaxaas CTOpoHa 3TO HEYETHOE YMCno * 2,
TaKMX KNEeTOK Bcero Byaet He4YeTHOE YNCNO, HO PacCMOTPUM Kaxkayto ourypy B OTAENbHOCTU, NPOHYMEPYEM KINETKM CReayoLwmm
obpasom:

16
2345

ecnun 1 3To neBast BepxHss B O0OMbLUON KNETKe, TO 2 1 3 TOro ke UBeTa, YTon 1, a 4 5 6 HeT.

ecnn 13710 npaBad BepxHAdA, To 12 5 ogHoro 3 4 6 gpyroro




ecnu 1370 neBas HUXHAA, To 14 5 ogHoro 2 3 6 gpyroro

ecnn 1370 npaBasg HMXHAA, To 13 4 ogHoro, 2 5 6 gpyroro

B KaXX[10M BapuaHTe 3 B6enble 1 3 YepHble, CrnefoBaTefibHO B KaXAoW urype paBHOE KONMMYecTBO YepHbIX U BenblX, @ 3Ha4uT 1 BO
BCeWn urype ToXe, NpoTUBOpEUME.

PaccmoTpum BapuaHT 12 1:

Mbl MOXXeM MonyYnTb NONOCKY pasdMmepa 12 * 3 NoNoXmB 3 NPSAMOYrofibHUKa 3 Ha 4 BEPTUKASIbHO M Mbl MOXEM MOSYYNTb MNOSOCKY
pasmepa 12 * 4 NoNnoXxus 4 NPAMOYrosibHUKa 3 Ha 4 ropu3oHTarnbHO, crieaoBaTeNnbHO Mbl MOXEM MOMYYUTb NOMOCKy 12 Ha (3 + 3), 12
Ha (3 + 4) n 12 Ha (4 + 4) n BCce cneayoLme NpocTo M3 Nonocku 12 Ha (n - 3) gobasneHnem nonocku 12 Ha 3. CnegoBaTernbHO Mbl
MOXEM MonyYnTb MBYI0 NONOCKY TOMWMHOM 12 1 MPOU3BONBHOM ANMHON Kpome 1, 2, 5 1 cnegoBaTtenbHO Mbl MOXEM 3aMOCTUTb
OOCKY Y KOTOPOW OOQHO CTOPOHAa AeNUTCs Ha 12 TakuMm NosiocKamu.

Moyemy Henb3s ans 1, 2, 5:

MpocTO paccMOTPMM Cambli HA3 Tako AOCKU(CTOpOoHa 1, 2, 5 ropMsoHTanbHa) 1 NOMMEM, YTO HEMb3S.

KommeHTapuii:

OPEOLIAYWWW AKT. SNEMEHT CINEOYKOWNN AKT. QIEMEHT
BapuaHT 48 BapuaHTt 37 »



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1626
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1406&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1404&forceview=1

YTBEPXAIO:
OtBercTBeHHBIN cekperapb Oprromurera OL CIIOIY

Xypurymsia AJL ( /QO% %‘///)

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

r. Cankr-IlerepOypr Ne MAT-5 «31» mapma 2022 2.

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

paccMoTpenia aneJUISIUOHHOE 3asBIeHIe yaacTHUKa Onumiua el mkoibHuKoB CIIOIY:

®OUO: Heanoe Hnva Ecoposuu

Ilpeomem (komnnexc npeomemos) Onumnuaovi: Mamemamuka

Konuuecmeo nabpanuvix 6annos oo anennsayuu. 60

[Io pesynbrataM pacCMOTpEHHUS AaNEIUISIUOHHOTO 3asBleHUS ydacTHHKa OIUMIUAIbI,
ATeIUISIIMOHHAs KOMUCCHS TIPUHSIIA CIICAYIOIIEE PEIICHHUE: HOGbICUMY OUEHKY 3a pabomy Ha 5

oannoes.

3a0aua 4. Ilocmompemv Ha nepgylo yugpy Henv3s, OHA 3A6UCUM OM NEPEeHOCOs,

2
NOJIYYEHHbIX NPU YMHOMNCEHUU HA D . Ananusa smux nepenocos epa60me Heml.

KonuyecTBo HaOpaHHBIX 0aJJIOB MOCIIE AMEIIISIIAN: 65




