TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012202260 012202260

noHenenbHuK, 14 ®eppans 2022, 10:03
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:04
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=32460&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha kapTmnke HApHCOBAHO HECKOJLKO KPYIKOUKOB, COEIUHEHHLIX oTpe3kamu. Cama BLIOMpaeT Hary-
paIbHOe YUCTO 1 M PACCTABISET B KPYKOUKAX PA3NUIHbIe HATYPATbLHBIE YHCJIa TaK, YTOOBI I/ BCEX
9THX YHUCEJ BBINOJIHAIOCH CBOICTBO:

ecau wucaa a u b we coedurenn. ompesakom, mo cymma a + b doastcna bvims 83aUMHO Npocma ¢ N, a
ecAl CoedUMEHDBL, MO YUCAG @ + b U . dOAHCHDBL UMEMD 00ULUTE HAMYPAALHBLT desument, boavuwut 1.
[Tpn KaKOM HAMMEHBINEM 7. CYyIIECTBYeT Takas PaccTaHOBKa!

Cpasy MOXHO MOHSATb, YTO YETHOE n HE MOJOXOAMT, TaK Kak eCnv n YETHOE, TO 2 BEPLUMHBI(BEPLUMHBLI=KPYXKW), HE SBMSOLLMECS
cocefHUMM Ans ApYr Apyra He MOryT OblTb YETHBIMM, 3HAYUT Y HAC Ha PUCYHKE AOMKHA ObITb TOMbKO 2 YETHBLIX LdpbI(n 1
cocefiHsIsi C Helt), Toraa Bce ocTarbHble YMCHa -HEYETHbIE U CYLLIECTBYET Napa BEPLUMH, He SIBMNSIOWMNXCS COCEAHUMU, KOTOpbIe B
CyMMe atoT YETHOE YMCNOo (CyMMa 2 HeY. Yncen YéTHa), a 3To NPOTUBOPEYNT YCIIOBUIO 3aauun.

1. Takxe, NOHSATHO, YTO N HE MOXET ObITb NPOCTLIM YUCIIOM B KaKOM-TO CTeneHu( NyCcTb 3TO YNCIO PaBHO p), TaK Kak eCMK n- MPOCTOe
YMCIOM B KaKOW-TO CTEMEHW, TO PAaCCMOTPUM BEPLUMHbI:

al, a2, a3, a4, paccnonaratoLimecs BOT Tak al-a2-a3-a4, al+a2 OenuTcs Ha p, a2+a3 OernMTCA Ha p , 3Ha4uT al 1 a3 UMernT O4UHAKOBbIN
OCTaToK Npv AeneHnn Ha p, HO Torada al+ad genutcs Ha p ( Tak Kak a3,a4- cocegHue, UX CyMMa KpaTHa p, a 3HauuT U al+a4 genutca
Ha p ), HO al 1 a4- He coceHWe, a 3TO NPOTUBOPEYUT YCIOBUIO.

3HaunT n- npounsBeaeHne xoTa Obl 2 pa3nNUYHbIX NPOCTbIX YACEN, MO3TOMY n>=15 1 MOXET PaBHATLCA TONMbKO NMb0 15, Nnbo 21, Nubo
33, nnbo 35 u Tak ganee.

2. [lokaxy, 4To n He MOXeT ObITb paBHo 15,21,33.

OueBngHo, 6onbLle 2 Yncen, kpaTHbIX 3 B BeEpLUMHAX BbiTb He MoxeT. OcTaétcs 5 undp. Bce oHM AomkHbI aBaTb O4NHAKOBbIN
OCTaToK NMpu AeneHnn Ha 3, NyCTb OH paBeH 2, eCNU KPpOMe YUCeS C OCTaTKoM 2 CyLLECTBYIOT Y1chia ¢ ocTaTkoM 1, To Torga
HaMayTCsa 2 He COCeOHMX YMCna, CyMMa KOTOPbIX KpaTHa 3, a 9TO NPOTUBOPEYUT YCITOBUIO.

Tak Kak Bce 5 ymcen umMerT O4MHAKOBbIA OCTATOK NpY AeNeHnn Ha 3, TO CymMa NtobbiX COCeAHMX He KpaTHa 3, 3HauuT nobble
cocefHue OOMmKHbl OblTb KpaTHbI ApPYroMy npocTomy ymcny( B criydae 15- 5, B criydae 21-7, B cniydae 33-11), HO Takoe HEBO3MOXHO,
TakK Kak MOXHO aHasniorMyHo 1 NyHKTY paccMoTpeTh al, a2, a3, a4 1 Nony4nTb NPOTUBOPEYME C yCroBneM( CyMmMa He COCEOHUX He
B3MIMHOMpPOCTa C n).

3Ha4YuT MMHMManbHoe noaxopasiiee n- 35.
Mpumep:
al, a2, a3, a4, a5, a6, a7 - BepLUNHbI , pacCTaHOBKa BbIMMF4UT Tak :

5-23-7-13-1-4-10, rge al=5, a2= 23 n Tak ganee, al- cocegHad c a2 u a7, a2- ¢ al n a3 1 Tak ganee. Bce ycrnoBus BbIMOTHAKOKOTCS.




OTBeT: n=35

KommeHTapwmii:




Bonpoc 2
BbinonHeH

Bannos: 20,00
13 20,00

[pu z,y, z € (0, 2] HaiiuTe MAKCUMAIBLHOE 3HAUECHHE BLIPAYKEHUS

(+° = 6) YT 0+ (y° —6) YyF0+ (>~ 6) ¥zT06

A= - - -
x2 + y2 + 22

Jokaxy, 4To Npn 0<x<=2 BbINOMNHAETCS HEPABEHCTBO:

(xA3-6)*(x+6)(1/3)<=x"2

Mpun x < 6”~(1/3) neBasi 4acTb Hep-Ba MeHbLUe 0, a npaBasi bonbLle 0, NOSTOMY HEP-BO OYEBUAHO.
MycTb x >= 6/(1/3), TOraa BbINOSHAETCHA HEP-BO:

(x"3-6)*(x+6)"(1/3)<= 2(x"3-6)

MepeHecy 2(x"3-6) B NeBYIO YacTb U NOMy4y:

(x"3-6)((x+6)7(1/3)-2)<=0

(x"3-6) - aTa ckobKka No o4eBUAHbLIM coobpaxkeHuam >= 0, a (x+6)7(1/3)-2 <= 0, TaK KakK (x+6)"(1/3)- Bo3pacTatoLas pyHKLNA npu
0<x<=2, a paBEHCTBO 2 JOCTUTAETCH B TOYKE x=2

3HauuT npomnssegeHne (x"3-6)((x+6)*(1/3)-2) <= 0.

Hokaxy, 4Tto 2(xA3-6)<= x"2 nNpn 0<x<=2:

lMepeHecy xA2 B NpaByto YacTb U Pasrioxy pasHOCTb, Kak :

(x-2)(2x"2+3x+6)<=0, (x-2)<= 0 npn 0<x<=2, a (2x"2+3x+6)>= 0 Npu NOObIX X, TAK KaK Y 3TOr0 KBaApaTHOro TPeX. ANCKPUMMUHAHT <0

3HaunT nponssegeHme (x-2)(2x"2+3x+6)<=0 nNpun 0<x<=2, a 3HAYUT (x"3-6)*(x+6)"(1/3)<= 2(x*3-6)<=x"2 Npn 0<x<=2, Npn 3TOM
paBeHCTBO AOCTUraeTCA B MNpu x= 2

Mostomy yBenu4y yncnurens, 3aMeHuB (xA3-6)*(x+6)/(1/3) Ha x/2, (y"3-6)*(y+6)~(1/3) Ha y"2, (z/3-6)*(z+6)"(1/3) Ha z/2, nonyuy :
A<=(x"2+y"N2+2/2)[(x"2+y"2+2"2)=1, PN 3TOM PaBEHCTBO JOCTUraeTcs Npu x=y=z=2.

OTBeT: 1




KommeHTapui:




Bonpoc 3
,HH&FOH&LJ‘[I/I BIIMCAHHOTO YeThLIPpeXyTroJbLHUKa ABCD nepecexKarTcda B TOYKe 0. BHyTpH TpeyroJbLIuKa

AOB puibpana takaa touka K, uro npamaa KO asngerca omccexktpucoii yrma CKD. Jlya DK
5 3 y Yy
annos: 0,00 n3
20,00 BTOPHYIHO MePecekaeT OMUCAHHYIO0 OKPY:KHOCTL Tpeyroabuuka COK B rouke L, a nyu C'K Bropudno

BbinonHeH

NEePEeCceKaeT ONMUCAHHY 0 OKPYRKHOCTE Tpeyrobanka DOK B rouke M. Haiijimre oTHOImMeHWe miomna e
rpeyronsaukos ALO n BMO.




KommeHTapwmii:




Bonpoc 4 —
HaTypaﬂbﬂoe YHCJAO0 X B CACTEME CHUCJACHUA C OCHOBAHUEM T (?” < 36) HMeeT BHuA Ppqq, IpuiIeM 2q = 5p.

Oxkazanoch, 9TO r-HYHAA 3AIUChL THCIIA x? NIpeJICTaBAgeT co00i CeMU3HAYHBIN MATHHIPOM ¢ HYJTEeBOM
Bannos: 0,00 n3 o “
20,00 cpejiHeun I_LH(prH. (HEM]HH,[LI)OMOM Ha3bIBaeTCd 9YHUC/I10, KOTOPOEe YUTaeTCAd OJHHaKOBO CJIeBa HallpaBO H

BbinonHeH

cnpasa Haneso). Haiinure cymmy r-munbx mudp gncaa 2.




KommeHTapwii:




Bonpoc 5
BbinonHeH

Bannos: 15,00
13 20,00

[Ipu KaKuX N KAETYaTyI0 JIOCKY 1 X 1 MOXKHO pa30UTh 1O KJIeTOYKaM Ha OJIWH KBaJpaT 2 X 2 1 HEKOTOpOoe
KOJIMYIECTBO TIOJIOCOK U3 MATH KJAETOK TaK, 9TO KBAJIPAT OyIeT MPUMBIKATL K CTOPOHE JIOCKH?!

Tak Kak 4OCKY n*n Hago 3amMollaTb KBagpaToM 2*2 1 noriockamu 1*5, To MOXXHO BbIpa3uTb ero nsnowagb:
n\2= 4+ 5k, rge k- Konn4cTBO NOMNOCOK.
OTcroga MOXHO MOHATL, YTO N HE MOXET MMETbL OCTaTKM 1,2,4 Npu geneHumn Ha 5:

n= 5t+1, nA2=25t"2+10+1=5*(5tA2+2)+1, He BO3MOXHO, Beflb n2= 4+ 5k, N0 yCNOBWUIO, aHarNOrMyHo A4 n, KOTOpble AT 2 1 4 npu
aeneHun Ha 5. (k, t, z, h - HaTyparnbHble Yyncna)

3HauuT:
1.MycTb n =5z+2, oNs Takoro cryvyas CyLlecTByTe npumep:

MocTaBmm KBagpat 2*2 B yron 1abnuubl, anee nayT NpsiMOyrofibHUKK 5%1 1 1*5 Ha ABa YPOBHS B BLICOTY U B LUMPUHY, HY 1 3aTEM
ocTaeTcs pa3buTb KBagpaT, CTOPOHbI KOTOPOrO KPaTHbI 5, @ ero MOXXHO MOKPbITb C MOMOLLbIO MOMOCOK. Takoe n HaM NoaxoauT.

2. MycTb n =5h+3, gOKaXxy, 4TO Takoe n HaM He NOOXOAUT:
Mokpawy gocky 8*8 B 5 pasnuyHbix LBeToB(1,2,3,4,5) 2 cnocobamu BOT Tak:
MycTb Kaxgas knetka umeet koopauHaTel: (1,1), (2,1)(No BepTUKanu 1 ropusoHTanu) u Tak ganee.

Torga nycTb B knetke (1,1)-1 uBerT, B knetkax (1,2) n (2,1)- 2 uBer, B knetkax (1,3), (2,2), (3,1) - 3 uBeT 1 Tak ganee yepenys LBerta Cc
LMKITOM 5, TO €CTb YrofnikoMm.

BTopasi packpacka aHanorm4yHo TofbKO HadnHaem ¢ kneTku (8,1).
Torga MOXHO MOHATL, YTO Y HAac eCTb 12 eauHUL, n NATEPOK (LBETOB), 14 TPOEK, @ OTCaNbHbIX LBETOB MO 13.

M Ha 1 pacckpacke 1 Ha 2 Nonocku 1*5 3aHMMaloT Bce Yucrna oT 140 5, 3HaumT KBagpat AOSMKEH 3aHMMaTh uBeTa 2,3,3,4 ansa
ypaBHEHUS.

[MocMOTpUM, rae OHM MOTYT CTOSATh, PacCKpacku nepeekarnTcAa(CoBnaaatoT) TONbKO MO LEHTPY, 3HAYUT LUeHTpanbHas KrneTtka 2*2 un
OyneT Haw KkBaapaT, TO €CTb B HEN OH AOMKEH CTOATb, HO MO YCNOBUIO OH AOMMKEH NPUMbIKaTb K CTopoHe?! [poTuBopeyme.
AHanornm4yHo n Ans 4OCKM n*n.

3HaunT n =5h+3 He noaxoguT.

OTBeT: n=5z+2, z- HaTypanbHoe.




«

KommeHTapwmii:
ANropuTM packpackum HEYETKO OMMCaH, a PacCy>XAeHNa HeJoCcTaTtovHO 060CHOBaHbI.

OPEOLIAYUWWNNA AKT. SIEMEHT
BapuaHTt 11

CNEOYOUWWN AKT. SNEMEHT

BapuaHT 23

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1385&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1387&forceview=1

