TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012232570 012232570

noHenenbHuK, 14 ®eparnbs 2022, 10:12
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
3 y4ac. 52 MUH.

80,00 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=52709&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 YHUCENT BBITOIHAIOCH CBOMCTRO:

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.
IIpu KaKOM HAMMEHLIIEM 1 CYIIECTBYET TaKas pacCTaHOBKa’

oTtBeT: 15
npumep:

2+3 =5 KpaTHO 5
3+15 =18 kpaTHo 3
15+ 5 =20 KkpaTHO 5
5+4 =9 kpaTHO 3
4+2 = 6 KpaTHo 3
npoBepkKa:
2+15=17

34+5=8

15+4 =19

5+2=7

4+3=7;

17,8,19,7 - B3aMMHO NpocCThble 4ucna ¢ 15
1 naTuyronbHUK: NycTb BepLumHbl (1) (2) (3) (4) (5)
(1) 3(x_2)

(2) 15(x_3)

(3) 5(x_4)

(4) 4(x_5)

(5) 2(x_1)

2 NATUYTONbHUK:

(1) x1
(2) x_2
(3) x_3
(4) x_4
(5) x_5




OUeHKa:

1) nycTb UMPbI B KPY>KOYKax: MYyCTb n KpaTHO 2, Toraa x_1+ x_3, x_2 + x_4, x_3+x_5, x_4+x_1, x_5 + x_2 - He4eTHble, Torga ux cymma
TOXE HEeYeTHas, T.K 3TO cyMMa 5 HeveTHbIX Yncen. Ho nx cymma paBHa 2(x_1+ x_2 + x_3 + x_4 + x_5) - YeTHa. npoTnBopeyvne => n -
HeyeTHoe

2) NyCTb n - CTeNeHb NPOCTO p, Toraa x_1+ x_2, x_2 + x_3, x_3 + x_4=> (x_1+ x_2) + (x_3 + x_4) - (x_2 +x_3) = x_1 + x_4 KpaTHO p.
npoTmBopeyne

3) Takum 00pasoM, n - HEYETHO N UMEET XOTS Obl 2 pasnNYHbIX NPOCTbIX AENUTENS, TO €CTb n >= 15,

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

NyCTb BblpaXkeHune [] MeHbLUe 3, Torga

((x+2y)sqrt(x+y-xy) + (y+2z)sqrt(y+z-yz) + (z+2x)sqrt(z+x-zx))/(xy+yz+zx) < 3.

Toraa ((x+2y)sqrt(x+y-xy) + (y+2z)sqrt(y+z-yz) + (z+2x)sqrt(z+x-zx)) <3xy + 3yz+ 3zx
3aMeTUM, 4TO (x+2y)sqrt(x+y-xy) > 3xy. NyCTb x>=y, TOraa sqrt(x+y-xy) >= sqrt(x+y-y), T.K x<=1
BbIpaXeHne (x+2y)sqrt(x+y-xy) >= 3+y <= (x+2y)sqrt(x) > 3xy <= (x+2y)x >= 3xy, T.K x<=1 <= x"2 + 2xy >= 3xy <= x\2 >= xy. BEPHO, T.K x>=y
€CIn y>=x - aHarormn4eHo

2yN2 + xy >= 3xy. 2y"\2 >= 2xy .B€PHO, T.K y>=Xx

aHaliorM4Ho Aanda nap

y.z

Z,x

norly4yaem CTPYKTYpy HEPaABEHCTBA, NPOTUBOPEYME => HaLLE BblpaXeHne >= 3.

3 pocTturaetca npu x=y=z=1.

OtBeT: 3




KommeHTapwii:




Bonpoc 3
BbinonHeH

Bannos: 20,00
13 20,00

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,
yro AC =pwun BD =q.

1) nycTb TOYKa o - TO4Ka nepeceyenns amaroHanen AC n BD

2) ABCD - BnucaHHbIn ( no ycnosuto) => <(yron) OAD = <OBC n <OCB = <ODA => TpeyronbHuk BOC nogobeH TpeyronsHuky AOD (no
2 yrnam)

3) no ycnosuto Toukn K, M genst ctopoHbl BC n AD B TpeyronbHunkax BOC n AOD B 04MHAKOBOM OTHOLLEHWE, T.K 3TN TPEYroNbHUKM
NoaobHbI, COOTBETCTBYHOLLME 3NIEMEHTbLI Y HUX OTHOCSTCS B OTHOLLEHWe koadduumeHTa nogobus, B 4aHHOM Cry4ae 3TO CTOPOHbI
OK n OM, To ectb OK/OM = OC/OD

- KoadhpuLmeHT nogobus TpeyronsHuka BOC n TpeyronsHmka AOD, Takke KC 1 MD - ToXXe COOTBETCTBYHOLLME SNEMEHTbI B 3TUX
TpeyronbHukax, To ectb KC/MD = OC/OD. Takum obpasom, OK/OM = KC/MD = OC/OD => TpeyronbHuk OKC nogo6eH
TpeyronbHuKky OMD => yron KOC = yrny MOD.

4) KL/LM = BC/AD (no ycnosuto) = OC/OD (13 nogobus) = OK/OM => no cBoncTtBy buccektpuckl - OL 6uccektpuca yrna KOM

5) 1.k yron KOL = yrny LOM u yron KOC = yrny MOD, nony4aem yron DOL = yrny COL, To ectb OL - 6uccekrpuca yrna DOC =>
Touka L paBHoynaneHa ot AC 1 BD => nnowaab TpeyronbHuka ACL [/ nnowaab TpeyronbHuka BDL = AC/BD = p/q, Tk nnowaab
TpeyronbHUKa = BbIiCOTa * Ha OCHOBaHue /2,

a BbicoTbl TpeyronbHMKoB ACL n BDL 13 To4ku L - paBHbL.

OTBET: p/q




KommeHTapwmii:




Bonpoc4 -
Hamypanbﬂoe YHUCJIO X B CUCTEME CHUCICHUA C OCHOBAHUEM T (’I‘ > 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?

X = ppqq, g=2p, x"2 = cpaaapc, r>3

1) x = g+q*r + p*r’'2 + p*r'3 = 2p + 2pr + pr"2 + pri3 = p*(r3 + A2 + 2r + 2) = p(r+1)(r"2 + 2)

2) xA2 = ¢+ p¥r+ a*r2 + a*r’3 + a*r4 + p*r\5 + c*rh6 = c(r6+1) + p(rA5+r) + a(r™ + A3 + 112)
Mbl 3HaeM, YTO x genurtcs Ha (r+1) => x2 genutcs Ha (r+1) .

A6 + 1= (r+1)(r"5 - r 4 + A3 - A2 + r - 1) genutca Ha (r+1).

A5 +r=r(r"4 + 1)=r(r+1)(r"3 - A2 + r - 1) genutca Ha (r+1).

3HauuT, 4TOo a(r4 + r*3 + rA2) penutcsa Ha (r+1), HO (4 + rA3 + 1A2) = rA2( A2 + r + 1) = rA2(r*(r+1) + 1) = (cpaBHUMO 1 (mod(r+1)) , TO
ecTb ("4 + r"3 + rA2) B3aUMHO npocTble ¢ (r+1) => a genutcs Ha (r+1), HO a - undpa B r-M4HON CUCTEME 3anncu Yncrna.

Takoe MOXET ObITb, TONbKO ecnun a = 0.




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?

1) ecnun 04HO M3 YMCeN m,n KPaTHO 3, a ApYyroe YeTbipeM, TO BO3MOXHO 3aMOCTUTb NPSIMOYrofbHUKaMu 4*3 nnun 3*4 n3 gByx Hawmnx
duryp (nonyunm npsamoyronbHuk 3k*4l, nnéo 4k*3l).

2)MOXHO 3aMOCTUTb NPSMOYIOSIbHUK 12*7. (B KaXXgom 3*4 no 2 donrypku)

3) nto6oe umcno 6onblue 5 npeacrasneHHoro B Buae 3k+41**, Hanpumep 7=3*1+4*1. Mbl MOXXeM 3amoLLaTb NPSMOYrOSbHUKN 12*3 1
12*4,Torga MOXHO 3aMOCTUTb NPSAMOYTOrbHYK BUAaA 12*p, rae p>5

** HY)KHO MPOCTO B3ATb Kak MOXHO O0rblLUe TPOEK, KOTOPbIE BIE3at0T B YUCIIO N 3aMEHUTb, €CIIN HYXKHO 1 UK 2 TPOWKK Ha NATEPKY
4) TaK KaK Mbl MOXeM 3aMOCTUTb 06O NPAMOYronbHUK 12*p, To ( 12k)*p ToXXe MOXeM, NPOCTO Pa3MHOXMB BNOK 12*p.
S5)packpacum AOCKY m*n B LULAaXMaTHYH packpacky, T.K B 1 ourypke 6 KneTok, To nnowadb m*n KpatHa 6. T.K KIETOK YeTHOEe
KONMMYECTBO, TO YEPHbIX 1 BenbiX KNETOK MOPOBHY. 3aMETMM, YTO B KaXKAyt UrypKy nonano no 2 6enbix KNeTkn n 4 YepHblx, mbo 2
YepHbIX U 4 Genbix.

ecnv urypok 1 Tmna - X, a BTOPOro - y, TO YEePHbIX KMETOK 4x + 2y, a 6enbix 4y+2x => 4x+2y=4y+2x => x=y. BCEro (puUrypok x+y = 2x
KpaTHoe 2 => mn KpaTHO 12

6) Mbl yMeeM 3amoLuatb NpsaMoyronbHuk Buaa 3k*4l n 12k * p, Takke Mbl 3HaeM, YTO mn KpaTHO 12. 3HA4MT y Hac ecTb NMBO CTOPOHa
KpaTHa 12, nnbo KpaTHas 3, HO He KpaTHas 2. HO, Tor4a Apyrasa CTOpoHa KpaTHa 4 - pa3obpanu, nnbo kpaTHa 6, HO He KpaTHa 12,
TOorga apyrasi CTOpoHa KpaTHa 2, HO He KpaTHa 4,

TO eCTb B NOCNeAHeEM cinydae 06e CTOPOHbI He KpaTHbI 4. MOKaXXeM, YTO TaKov NPAMOYrOfbHUK HEMNb3A 3aMOCTUTb: packpacum LOCKY
B GOnbLUYIO LWAXMaTHYH packpacky (kBagpatamu 2*2). T.k 06e CTOPOHbI OCKM He OeNATCS Ha 4, YepHbIX KBagpaToB byaeT Ha 1
OornblUe UM MeHbLUe, Yem benbliX.

C APYron CTOPOHbI, NPY TaKOW packpacke B KaXayto Hally ourypky nonagaet NopoBHY YepHbIX U BenbiX KNeToK, 3Ha4nT ouryp
OOMMKHO ObITb NOPOBHY. MpoTnBOpEUne.

omeem:

1) m KpamHo 3, n KpamHo 4.

2) m KpamHo 4, n KpamHo 3

3) n unu m Kpammxo 12




«

KommeHTapui:

OPEOLIAYLWWA AKT. QNIEMEHT

BapuaHTt 27

CINEOYIOWWMNA AKT. QNEMEHT

BapuaHt 17

>



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1390&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1250&forceview=1

