TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012244386 012244386

noHenenbHuK, 14 ®epans 2022, 10:07
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
3 y4ac. 57 MUH.

63,00 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=61824&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~

HaszoBem BepLUnHbI aTon dourypsl 1,2,3,4,5(no Kpyry)

n > 1 no ycnosuio. [lokaxxeMm, 4To n HeyeTHoe. [yCTb n YeTHOoe, Torga YToObl BbIMNOMHANOCH YCIIOBUE, CYMMa 3HA4YE€HUIN BEPLLUVH,
KOTOpble HE CoeaNHEHbI MPSAMON AOMKHbI ObITb HEYETHLIMU. PAccMOTpMM CymMy 3Ha4YeHUn B BepwnHax 1mn 3,1m4,2umn4,2uns5,3n
5, Torga nycTtb 3HayeHue B BepLUnHe 1 — HeYeTHoe, Torga 3HavyeHue B 3 — YeTHOe, 3Ha4YeHne B 4 — YeTHOe, 3HayYeHne B 2 — HEYETHOE,
3Ha4yeHue B 5 — yeTHOE, 1 Mo ycrnoBm(13-3a Toro, YTo 3 1 5 coeguHeHbl) 3 AOMKHA MMETb HEYETHOE 3HAYEHNE, HO PaHee Mbl
NOHAMN, YTO 3 UMEET YETHOE 3HaveHue. INony4nnmn NPoTUBOpeYnE, 3Ha4YNT N HEYETHOE.

MycTb n — npocToe 1 n He paBHo 2, Toraa HOL, coceaHnx BEPLUMH = n = p. 3HAYUT CyMMbI 1-1 + 2-1 AENUTCS Ha p U 2-1 + 3-1
AennTCs Ha p, cnefoBsaTtenbHO, 3HaveHne 1-1n = 3HaveHunto 2-1 no mogyrno p. Cymma 1-1 n 5-i genuTcsa Ha p n cymma 4-i n 5-n
AEenUTCS Ha p, cnegosaTtenbHO 3HaYeHre 1- paBHO 3HaYeHuo 4-1 No Moaynto p. Ho cymma 1-1 + 4-1 BepLUWH AennuTes Ha p,
cneposarenbHoO, 3HaveHue 3-1 + 3HavyeHue 4-11 no Moaynio p = 0, criegoBaTernbHO 2 * 3HadYeHue 1-1 BepLUnHbI No Moaymnto p = 0, HO p
He JennTcs Ha 2, 3Ha4nT 3HadYeHue 1-1 BepLUnHbI = p. AHanorM4yHbIM Cnocobom paccMmaTpmBaeM 3-10 BEPLUMHY W MoyvaeMm, 4To
3HaveHue 3-1 BepPLUMHbI paBHO p, cnefoBaTtenbHO CyMMa 3HavyeHun 1-n 1 3-i genutcd Ha p. [NpoTuBopeyne, T.K. B YCNOBUN CKa3aHo,
YTO BEPLUUHBI, HE COeQUHEHHbIe APYr C APYroM B CyMMe He OOMKHbI AenUTbCA Ha UCXOAHOE YMCIIO n, a TYT cymma ByaeTt AennTbes,
cneposartenibHO N — He NPOCTOe YUCHO.

n =9 He NOAXOAMT, T.K. 3TOT Cry4an aHanornyeH cnyyato ¢ n = 3. Cnegytowiee Henpoctoe HeveTHoe Yncrno — 15. OHo noaxoauT.
Mpueegem npumep ana n =15.Yucna 1, 2, 3, 6, 14(pacnonoxeHbl Mo KPyry)

OTBeT:15




KommeHTapuii:




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 )

3amMeTuM, 4To sqrt(x +y - xy) 2y, TK X +y 2y(x +y), ecnun y <1, YTo PaBHOCUIBHO X +y — Xy = yA2, a Toraa sqrt(x +y — xy) 2y.
AHaNOrMyHO OoKaXeM, 4To sqrt(x +y - xy) = x. Torga umcnutenb = (x+2y)x + (y+2z)y + (z+2x)z =x"2 + yA2 + zA2 + 2(xy + zy + zx), TOrga
N3HayarbHOe HepaBEHCTBO OrpaHUYeHOo CHU3Y.

(X2 + yA2 + 22 + 2(xy + yz + zx))[(xy + yz + zx) = (X2 + y"2 + z/2)[(xy + yz + zX)) + 2. (X2 + y"2 + z/2)[(xy + yz + zX)) OrpaHNYeHa
CHU3Y 1, TK. X 2 + yA2 + z/A2 2 Xy + yz + Xz, NOTOMY 4YTO (X" 2 +y A 2) [ 2 = xy, (y"2 + z/2) 2yz, (x"2 + z/ 2)[2 = xz, cnefoBaTternbHo,
HepaBeHCTBO A 2 3. 3 MOXXHO MOMYy4YnTb NpU x=y=z=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

Bbannos: 18,00
13 20,00

yro AC =pwun BD =q.

O603Haunm Todkon O nepecedeHne guaroHanen. MNycte DO - Guccektpuca yrna AOB. [lokaxem, 4To BD/AD = BC/AD TpeyronbHuk
BOC nogobeH TpeyronbHuky AOD, noatomy BO/AO = BC/AD, HO BuccekTprca AenuT CTOPOHY B OTHOLLEHWM NpUexXaLmx CTOPOH,
noatomy BD/AD=BO/AD = BC/AD. AHanoru4Ho ¢ CQ/QD=BC/AD. [NycTb Tenepb To4ka K gBmxeTca nMHenHo no sektopy BC, T.e.
BekTOp BK =t * BekTOp BC, HO TOoraa M gswxetcs JInHenHo, T.k. Bektop AM =t * BekTop AD. Mbl 3Haewm, 4yTo L gennt KM B
oTHoweHun Dc [ AD, noaTomy Touka L Toxe ABMXETCS NIMHENHO. OTO CriegyeT U3 TOro, YTo ToYKa OBUXKETCS JIMHENHO TOrda U TONbKO
TOraa, Korga ee KoopAauHaTy MOXHO 3anucatb B Buge k(t)x + b(t) = y. Ecnun koopguHatbl To4kmn k 1 Toukn M Tak 3anvcbiBaroT, TO
0o4YeBUAHO, KoopanHata L Toxe. [MoaTomy Touka L ABMXKETCSA ToXe Mo NpsaMon npu ablivkeHun Todek M n K. Ho npu t= 0 Touka L
coBrnagaeTt ¢ To4kon P, a npu t =1, ¢ Todkon Q, noatomy L nemxut Ha PQ, To eCTb NexnTt Ha buccektpuce yrna AOB, noatomy
paccTtosiHue ot L o npamon BD paBHO pacctoaHuto oT L o AC. U T.k. nnowagb TpeyronbHuka ACL aTo paccctosiHue oT L go AC
YMHOXUTb Ha anuHy AC, 1o MNnowaab ACL / MNnowaae BDL = AC / BD = P/Q, To OTBET p/q

OTBeT:p/q







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?

A yMHOXUI B CTONBMK YMCIO Ha cebs, Nonyymn ypaBHEHME Ha KaxKaylo Lndpy B 3anMcu nanuHgpoma
CHa4vana paccmoTpuM cny4dan, korga 4 * 322 < r. OHo ogHouudepHoe, Ho Yncrno 8 * pA2 ToYHO He ogHouudepHoe. Y 8 * pA2
nepsas umdpa - 1, pacCMOTPUM 1 NOMAYy4YMM NpoTMBOpeYne. 3HauuT y 4 * pA2 B 3anncu 2 undpbl

r=3* pA2 Npu ycnoBun, 4YTo r = 8, HO 4




KommeHTapwii:




Bonpocs

BbinonHeH ,HOCK& m X n (m,n > 5) pa3pe3ana na (l)HI‘ypKH 13 IMeCTH €JHHNUYILIX KBaJAPaTHKOB BHI4 E:H]
Bannos: 5,00 u3 ((bI/II‘ypKI/I MOXHO TTOBOpadYnBaTh U HepeBopa‘lHBaTb). HpH KAKUX ™ U N TaKoe BO3MOKHO?

20,00

[MycTb x — KONIMYECTBO KIETOK Ha JOCKe. X AeSITCA Ha 6, MOTOMY YTO JOCKY MOMHOCTLI MOXHO 3aMacTUTb (PUrypkamm COCTOSALLMMU
13 6 kneTok. Packpacum JoCKy B LWAaxXMaTHYK packpacky, Toraa ecTb 2 Tuna purypok. 1 — 3aHMMaeT 4 YepHbIX KNeTkn 1 2 6enbix, 2 —
3aHMMaeT 4 6enbIx KNeTkn 1 2 YyepHbix. [ycTb Gurypok 1-ro Tuna He paBHO purypkam 2-ro Tmna, Toraa obas cymma 3aHsaTbIX
YepHbIX KNETOK He ByaeT paBHa o6LLEe CyMMe 3aHATbIX BenbiX KIEeToK, Yero He MOXeT ObITb, T.K. X YETHO, a B LUaXMaTHOM
packpacke Takoro norisi Kon-BO YepHbIX KNETOK PaBHO KOM-BY BernbiX KNMEeToK. 3HaYUT puUrypok pasHblX TUMOB NOPOBHY. [1yCTb Mbl
MOXeM paspesaTb AOCKY m*n Ha AaHHble ourypku, Torga urypok 1-ro Tuna 6ygert k, n domrypok 2-ro Tuna Toxe byger k. Jltobas
Takas pacCTaHOBKa paBHOCUKIIbHA 3aMOLLEHUIO JOCKM m*n k kBagpaTamu 3*4, T.K. U3 2 gaHHbIX Urypok MOXHO cobpaTb Takon
KkBagpat. 3Ha4MT JaHHbIMU UrypKammn MOXXHO 3aMacTuTb Mobyo AOCKY, Y KOTOPOW Of4HAa CTOpOHAa AeNnuTca Ha 3, a Apyras CTopoHa
oenuTcs Ha 4.

OTBeT: 3TO BO3MOXHO, Koraa nmbo m KpaTHO 4, a n KpaTHO 3, Nnbo, Koraa m KpaTHO 3, a n KpaTHO 4




KommeHTapwii:
OTBeT HEBEPHbIN.

NPEOLIAYWWW AKT. SNEMEHT CINEOYKOWNNA AKT. QIEMEHT
BapuaHTt 27 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

