TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012200285 012200285

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

noHegensHuK, 14 ®espanb 2022, 14:05
4 yac.

55,00 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=31037&course=2084

Bonpoc 1
BbinonHeH

Bannos: 15,00
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~

OueHka: MNpu n =1, 04EBUOHO, pAcCTaHOBKU He CYLLECTBYET, TK Y 1 HET Apyrux aenvTenen 6onblie 1=> n Bcerga B3aMmMHO NpocTa co
BCEMU CyMMaMW, a 3HauuT pébep ObiTb He formkHO. [okaxeM, YyTo ecnmu n=k A m, rae k > 1, m > 0, TO TAKOW paccTaHOBKMN He
CYLLECTBYET:

3ameTnm, 4TO Npy TakoM n, ECNIN CyMMa YnCer B BEpPLUMHAX AennTca Ha k, TO OHM SOMKHbI ObiTb COeQMHEHbI, MHAYe HE AOMKHbI
ObITb. [loCTaBMM B KaKy-TO BEPLUMHY YMCIIO C OCTATKOM a nNpu geneHun Ha k. Ecnu geuratbcst no pebpam no 4acoBown CTpeske, To
B CriefytoLLeN BEPLUMHE OOIMKHO CTOSATb YMCIO C TakKnm oCcTaTKkoMm b npu aeneHnn Ha k, 4to a + b = 0 (mod k). CywecTtByeT nuiwb 1
Takow ocTaTok b, Tk ecnu 6bl X 6bIno 2: ¢, d, Toc +a =0 =d + a(mod k) => ¢ = d(mod k) - npoTuBOpeune. 3HaunT B criegytoLen
BEpPLUMHE CTOUT YNCHO C ocTaTkoM b. Toraa B cnefytoLLen 3a 9Ton BEPLUMHOM CTOUT YMCHO C OCTATKOM a, a 3a Hen ondaTh C
ocTatkoM b. Ho 3ameTum, 4To 4 BepLunHa no 06xoay COAEPXKUT YMCNO C OCTaTKOM b, a nepBasi C OCTaTKOM a U OHU HE COEAMNHEHbI -
npotueopeune. NonyyaeTtcs, YTo Npu TakoM n, He GbIBaeT pacCTaHOBKW.

[lokaxkem, 4YTO ecrnu n KpaTHO 2, TO PaCCTAHOBKW He CYLLECTBYET:

3ameTuM, Y4TO NpU TaKOM n, ECINU [BE BEPLUMHbI OAMHAKOBOW YETHOCTM, TO MEXAY HUMMK NpoBeaeHo pebpo, MHade He NPoBEeaAEeHO.
Kaxxpasi BeplumHa coeiHeEHa C ABYMsi COCEAHUMM U HE coeMHEHa C ABYMsi MPOTUBOSEXALMMU => YETHOCTb 3TOM BEPLUMHBI
[A0ImKHa ObITb TAKOM e, Kak y CoceHUX => Y BCEX BEPLUMH OANHAKOBAas YETHOCTb, HO Tak OblTb HE MOXET, TK HE BCE BEPLUNHbI
COEQIMHEHbI ApYr C APYroM - MpoTuBopeyne. MNonyyaercs, YTo Npu TakoM n, He GbIBAaeT PacCTaHOBKM.

3ameTum, 4To BCe HaTypanbHble Yncrna MmeHbLue 15 nnbo YéTHble, 6o nmetoT Bua n =k A m, rae k> 1, m > 0, nnbo eanHunua => npu
n <15 paccTaHOBKW/ He CYyLLECTBYET.

Mpumep: Mpn n =15:
[euraacb no pebpam no 4acoBow CTperke B BEpLUMHAX yncna: 6, 3, 7, 5, 4.

15 penmtca Ha 3 n 5. 6 + 3 KpaTHO 3, 3 + 7 KpatHO 5, 7 + 5 KkpaTHO 3, 5 + 4 KpaTHO 3, 4 + 6 KpaTHO 5. 6 + 7 =13 - npocToe, 5+ 6 =11 -
npocToe, 3 + 5= 8 - KpaTHO nuwb 2, 3 + 4 =7 - NpocToe, 7 + 4 =11 - NpoCTOE.

OteeT: Npn n =15.




KommeHTapwii:
B cnyyae n =k A m 4ncno k AOMKHO GbITb NPOCThIM.




Bonpoc 2

BbinonHeH
Bannos: 20,00 Ipu x,y, z € (0, 1] HaliguTe MUIHUMATBLHOE 3HAYEHNE BHIPAYKEHUS
13 20,00
A= (x+2y)vVer+y—zy+ (y+22)Vy+z—yz+(z+2x) vz +x — 2z
o Ty +yz + zx )

A>=((x+2y)(x +y-xy) +(y+2z)(y+z-yz) + (z+2x)(z + x - zx))[(xy + yz + zx), TKNpU 0 <a, b <=1 0<(a+b-ab)=(a+b(1-2a)) <=1.

A >= ((x"2 + 2y"2 - X2y - 2xy"2) + 3xy + (22 + 2x12 - xz/2 - 2zx72) + 3zx + (yN2 - zy2 + 2Z/\2 - 2yz/2)+ 3zy)| (xy + yz + zx) >= 3(xy + yz
+2zx) [ (xy +yz +2zx) =3(Npn 0 <a, b <=1: (a"2 + 2b"2 - ba”2 - 2ab"2) >= 0, TKa"2 - a"2b>=0, TKO < b <=11 2b"2 - 2b"2a >= 0, TK 0 <
a<=1)=>A>=3

Mpn x=y=z=1: A = 3 => MWH. 3Hau. BbIpaXXeHus = 3.

OTBeT:3 - MUH. 3HaY. BblpaXXeHWs




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.

OtBeT: p/q.




KommeHTapwii:




Bonpoc4 -
Hamypanbﬂoe YHUCJIO X B CUCTEME CHUCICHUA C OCHOBAHUEM T (?“ > 3) uMeeT BHUI ppgq, Ipu4deM g = 2}9.

BbinonHeH . . -
OK&BEL.HOCB, 9TO T-WYHaAd 3allliCh YHCJId 1172 nopencraBjideT coDOl ceMU3HAYHBIN DaJTuHIPOM C TpEeM

Bannos: 0,00 n3
20,00 OTMHAKOBBIMH CPEJTHUMHU TH(MPAMH. (Ha.HHH,ILI)OMOM Ha3bIBAETCA YUCIIO, KOTOPOE YUTACTCA OJJMHAKOBO

cJleBa HAIPABO W CIPaBa HAJIEBO). IIpu Kakux r Takoe BO3MOXKHO?




KommeHTapwii:




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 Jocky B LWWaxMaTHY packpacky. 3aMeTu, Y4To Halla dourypka npu Takom packpacke Bcerga MMeeT 2 KNeTKM 04HOro
LBETa M YeThblpe BTOPOro. 3aMeTuM, 4YTo pa3 gocka pa3burBaeTcda Ha QUrypku pasmepa 6, To eé nnowagb EeNUTCS Ha 6 => YEPHbIX U
Oernbix KMeToK Npu WaxmMaTHOW pacKkpacke MOPOBHY => KONMMYECTBO PUrypok Npu pasbreHnmn OennTca Ha 2, TK MHa4e KINEeTOoK Kakoro
To uBeTa 6onbLe. MNMonyyaeTcs, 4TO NNoLwaab 4OCKM AennuTcs Ha 12. Packpacum AOCKy Yyepes Kaxabl psg, B YEPHBIN 1 Yyepes
Kaxapbli ctonbel, B YEPHBIN, HAYMHAsS C BEpXHero ctobua 1 neeoro psaa. 3ameTuM, Y4TO NpU Takon pacKkpacke Halla durypka nmbo
BCS YepHas, nnbo cogepxunT 2 6enbix KNneTku. Torga 6enbix KNeTok AOMKHO ObiTb YETHOE Yncrno. Ecnm o6e CTOpOHbI YETHbIE, TO
Benbix KNeToK YETHOE YMCIIO, ECIIM OAHA U3 CTOPOH AENUTCs Ha 4. MIcXoas U3 BCexX 3TUX PacCy>XAeHUA CTOPOHbI Y AOCKN MOTyT
ObITb TakMMK: ogHa AenuTea Ha 12, gpyras nobas; ogHa genuTtcea Ha 4, gpyras Ha 3. [1o nnowanmn KaxeTcs, YTO eLLE MOXET ObITb,
4YTO OHa CTOPOHa AENUTCS Ha 6, a Apyras Ha 2, HO 3TOro He4OCTATOYHO, TK MO NOCcnegHeMY PacCy>XAeHUIo ecrim 0b6e CTOPOHBbI
YETHbIE, TO OHA U3 HUX OENUTCA Ha 4.

MprBeném npmumep paspesaHuns OCKM, Korga ogHa CTOpoHa genuTcs Ha 12, a BTopasd ntobas:

CocTtaBMM U3 HaLLMX PUrypoK NPsIMOYroNibHUKM 3 * 4. [lokaxkeM Mo MHAYKUMK, YTO fnto6oe HeYéTHOoe Yncrno Gonblue 5 MOXXHO
npeacTaBuTb B BUAE CYMMbl TPOEK M YeTBEPOK: basa: 6 =3 + 3, 7= 3 + 4, 8 = 4 + 4. VIHA. nepexoA: NycTb Mbl yMeeM pa3dusatb
nto6oe yncno GorbLlue 5, HO MeHbLLUEe n > 8 Ha CyMMY TPOEK M YeTBepok. [lokaxeM, YTO Mbl ymeeM pa3buBaTb 1 YACHO n HA CyMMY
TPOeK 1 YeTBepok. Mbl ymeeM pa3bumBaThb n - 3 HA CYMMY TPOEK M YETBEPOK. NPMBaBMM K 3TOMY pas3bUeHMWIO 3 U MONy4MM n, YTA.

MycTb Yncno cTonbuoB B AOCKE HE KpaTHO 12, a CTPOK KpaTHO(aHanorM4yHo, ecnv Yncno ctonbuoB KpaTHO 12, a CTPOK He KpaTHO).
Tenepb JOCKY HaAo pa3duTb Ha cTonOuUbl NO 3 1 MO 4 KNETKU(YTO Mbl HAYYMNUCh AenaTb, BeAb n, m > 5) 1 3anonH1Tb BeCb cTonbeLll
NPSAMOYTONbHUKaMK, YTO BO3MOXHO, TK KONTIMYECTBO CTPOK AennTcA Ha 12.(a 12 KpaTHO 3 n 4).

MpvBeaém npumep paspesaHns J0CKMW, Koraa ofjHa CTOPOHa AennTcs Ha 4, a BTopas Ha 3:

MycTb uncno cTonduoB KpaTHO 3, a CTPOK KpaTHO 4(aHanormyHo, ecrv YMcrno CTPOK KpaTHo 3, a cTonbuos 4). Torga paspexem
O0CKY Ha CTOnOLUbI LWMPUHBI 3, @ 3T CTONOLUbI pa3aenum Ha CTPOKM WKPKUHBI 4. [onyynm nckomoe pasbueHue.

OTBeT: Npy m KpaTHo 12, n ntoboe; Npu n kpaTHo 12, m Ntoboe; NpK n KPaTHO 3, m KPaTHO 4; NPy m KPaTHO 3, n KpaTHO 4.




«

KommeHTapui:

OPEOLIAYLWWA AKT. QNIEMEHT

BapuaHTt 48

CINEOYIOWWMNA AKT. QNEMEHT

BapuaHTt 37

>



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

