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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=51917&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~

OyeBUAHO, YTO N>1.

NIMycTb n genuTca Ha 2, Torga HangéTtca XoTa 6bl OAHO HEYETHOE YMCNO CPEeAU HanncaHHbIX B KpyXXo4kax, nHave Bce 10 nap yucen
oyayT umetb ¢ n Of1 >= 2 (O[1 - o6wnin aenuTens), YTO HaMm He HYXXHO. OBo3HaYMM HOMEPOM 1 KaKoN-HMOYOb KPYXXOK C HEYETHBIM
4yucnom, ganee Homep 2,..,.5 no yacosown cTperike. Toraa B KpyXoykax nog Homepamu 3 1 4 Byaert YeTHble yncna (MHaye BMecTe ¢
HUMU Yncno B 1-M Kpyxke byaet nmetb O[]>=2), cnegoBaTenbHO, B KPYXXOYKax C HOMEPOM 2 U 5 - HeYeTHble uncna (MHade Yncna Bo
2-M U 4-M, 3-M 1 5-M Kpykkax nmenu oel O[1>=2), Ho Torga a(2)+a(5) agenutca Ha 2, T.e. BMecTe oHu umetoT OL>1 (a(i) - ymcno B i-om
Kpy>Ke). 3HauunT, n HeveTHoe. (puc. 1)

2)[ycTtb n = p~k (p - NpocToe Yncro, p > 1, k - HaTypanbHbIN NokaaTtens ctenexHn), Toraa ecnu a(l) mod p = a (4TO O3HAYaeT, YToO
a(1) paet ocTaTok a Npw AerneHun Ha p), To a(2) mod p = p - a (Tak Kak a(1) + a(2) AOMKHO AenuTbLCS XOTA Obl Ha p, 4TOBLI nx OO>1),
a(3) mod p = a, a(4) mod p = p - a => a(1) + a(4) gennTcs Ha p, YTO HaM He Hapao. (puc. 2)

3HauuT, 6eps BO BHMMaHME 2 BbILLEONUCAHHbIX MYHKTA, nony4yaeM, 4to n>=15. Packnag npu n = 15 TakoB MOXeT ObIThb: a(1) =1, a(2) =
2,a(3) =3, a(4) =6, a(5) =14. (puc. 3)

OTBeT: npu n =15.
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KommeHTapuii:



https://talant.spbu.ru/moodle/pluginfile.php/171880/question/response_attachments/44137/2/881925/ol2232095_1.pdf?forcedownload=1

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 )

Jokaxem, 4To (x + 2y)*((x +y - xy)*0.5) >= 3xy (aHanorn4yHeiM 06pa3om AoKasblBaeTCs yTBEPXOEHUSA 0 TOM, 4To (y + 2z)*((y + z -
yz)"0.5) >=3yz, (z + 2x)*((z + x - zx)"0.5) >= 3zx, @, criegoBaTenbHo, U TO, YTO A = ((x + 2y)*((x +y - xy)*0.5) + (y + 22)*((y + z - yz)"0.5)
++ (z + 2x)*((z + x - zx)10.5))/(xy + yz + xz)>=3):

0<xy<=1=>(x+y-xy)"0.5=(x+y(1-x))"0.5>=x"05>=x, (x +y-xy)*0.5=(y +x(1-y))N0.5>=yr0.5>=y=> (x + 2y)*((x +y -
xy)"0.5) >= x*y + 2y*x = 3xy, 4TO 1 TpeboBanocb JoKkasaTb.

3HauuT, A >=3.Mpumep, korga A=3:x=y=z=1.

OTBeT: A = 3.




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: 20,00
13 20,00

yro AC =pwun BD =q.

Hokaxem, 4to L nexunt Ha Guccektpuce yrna BOA (O - Touka nepecedeHns BD n AC):

Myctb LM:KL = AD:BC = a:b, Torga AM:BK = a:b (Tak kak AM:MD = BK:KC), AO:OB = a:b (Tak kak ABCD BnucaHHbIN, U3-3a 4Yero
TpeyronbHukn AOD n BOC nogo0Hbl, noatomy AO:OB = AD:BC = a:b), yrnel MAO n KBO paBHbI 13-3a BnncaHHocTn ABCD =>
TpeyronbHukM MAO n KBO nogo6bHbl => MO:OK = AO:OB = a:b = LMKL, yrriel MOA 1 BOK paBHbI

MO:OK = LM:KL => yrnbl MOL 1 LOK paBHbI N0 CBONCTBY BMCCEKTPUCHI
yrnbl MOL n LOK paBHbl, yrnbl MOA 1 BOK paBHbl => yrnbl AOL n BOL paBHbl =>0OL - 6uccektpuca yrna BOA

OL - 6uccektpuca yrna BOA => ecnu LH1 n LH2 - BbicoTbl TpeyronbHukoB ACL n BDL cooTBETCTBEHHO, TO LH1 = LH2 =>
S(ACL):S(BDL)=(AC*LH1)/(BD*LH2)=AC:BD=p:q

OTBeT: S(ACL):S(BDL) = p:q




012232095_3.pdf

KommeHTapuin:



https://talant.spbu.ru/moodle/pluginfile.php/171880/question/response_attachments/44137/4/881927/ol2232095_3.pdf?forcedownload=1

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?

Myctb xA2 = [a][bl[c][c][c][b]l[a] B cucTeme cumcneHusa c ocHoBaHueM r ([] - aHanor BepxHero nog4yepkmBaHuns), Toroa
a*rh6 + b*rA\5 + c*r’\4 + c*rA3 + c*rA2 + b*r +a = (3 + 12 + 2r + 2)p)/2

(@ - p"2)*r"6 + (b - 2*p/A2)*rA\5 + (c - 5*p~2)*r4 + (c - 8*p"2)*r"3 + (c - 8*p~r2)*r72 + (b - 8*p"2)*r + (a - 4*p”2) =0




KommeHTapwii:




Bonpocs
BbinonHeH ,HOCK& m X n (m,n > 5) pa3pe3ana na (l)HI‘ypKH 13 IMeCTH €JHHNUYILIX KBaJAPaTHKOB BHI4 E:H]

Bannos: 0,00 u3 (purypkm MosKHO TIOBOpAYNBATEH W TepeBopavnBaTh). [Ipn KakWx m W n Takoe BO3MOKHO?
20,00




«

KommeHTapwii:

NPEOLIAYIIWM AKT. O9NEMEHT

BapuaHTt 48

CNEOYIOWWN AKT. SNEMEHT

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
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