TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012217049 012217049

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

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

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=45347&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~

1) Hawy KoHcTpykuuto byoem obo3HauaTth Kak (a-b-c-d-e), rae cocegHme OykBbl 0603HAYalOT YMcna B COCEAHMX BEPLUMHAX HaLLEero
rpaca (nepBasi U NOCneaHss ToXXe coeauHeHbl). HasbiBaTb KOHCTPYKLMIO ByaeM LUKIOM.

2) [lokaxkeM, 4To npu n = p”k, rae p - NPOCTOE YNUCIO, HE CYLLECTBYET TaKoro LmKna.
ecnn HO[(a+b, p~k) > 1, TO p | (a+b), T.K. p Ak B pasnoxxeHnn Ha NpoCTble MHOXUTENN COOAEPXUT TOSMLKO p.

MycTb y Hac Nony4Mnock paccTaBuUTb YMCHa B 3TOM Criydae n, NoNy4dmB UUKN (a-b-c-d-e). [ycTb a npu geneHumn Ha p aéT B ocTaTke
r. Toraa, Tk pl(a+b), TO b 4aéT B ocTaTke Npu AeneHnn Ha p 4ncro (p-r). AHaNOrMYHoO Yncno ¢ gaet B octatke (p - (p-r)) =r, a Yicno
d paét B ocTtatke p-r => p|(a+d) (T.K. CcyMMa MUX OCTaTKOB: r + p-r = p). HO B TOXe BpeMs a U d He cocefiHW1e, a 3HaYUT Mo YCroBUIO
HO[L(a+d, p~k)=1=> HO[(a+d, p)=1. [Nony4yaem npoTtnBope4ne => yncna n Buga pk Ham He NOAXOAAT.

3) ,D,OKa)KeM, YTO OANA YETHbIX n TOXE HE CyLLUeCTBYEeT Takou paccTtaHOBKW.

MonoXxum y Hac NpyM YETHOM n NOSYYUNOCh Npuaymatb Unkn (a-b-c-d-e). Torga nycTtb 6e3 notepu 06LHOCTM YUCO a - HeveTHoe (B
umkre obasatenbHo BygeT HEYETHOE, T.K. €CNM BCE YETHLIE, TO BCE Napbl YMCEN B CYMME AENSATCH Ha 2, @ 3HA4YUT HET nap, cymMmma
KOTOpPbIX B3aUMHO NPOCTa C n, YTO NPOTMBOPEYMT YCIOBUIO). Takke 04EBMAHO, YTO HE COCEQHNE BEPLUMHbLI UMEKOT pasHyHo
YETHOCTb, MHaye nx cymma OyaeT AenuTbCs Ha 2, @ 3Ha4UT He ByaeT B3auMHO npocTa ¢ n. Torga uncna ¢, d - YeTHble, T.K. MHa4ye
(a+c) unu (a+d) genatca Ha 2. AHaNOrMYHO paccyxaasi NPo BEPLUMHY ¢, MonyYaem, YTo e byaeT HeYeTHbIM (MHade (c+e) YETHO).
Torga yncno b - yetHoe (MHadve (b+e) YyeTHOe). Ho Torga nonyyaem, 4to b+d - YeTHoe (CyMMa YETHbIX), YTO MPOTUBOPEYNT YCIOBUIO
(TK b n d He cocegHume). [poTmBopeune! => aAns YeTHbIX N HET TAKOW PacCTaHOBKWN YnCen

4) O4eBMAHO, YTO n =1 HE NOAXOLMT, T.K. TOrga BCe Yncra B3anmMHO NPoOCTbl C n
5) U3 kpuTepmrer n.2, n.3, N.4 BbITEKAET, YTO NepBble 14 Yncen Ham He NoAXoaAT => MUHUMarbHOe n = 15,
6) NpmBegeM npumep umkna gnst n=15: (1-9-3-7-5). Jlerko y6eantbcs, YTo OH paboTaerT.

7) Mbl npmBenu oueHKy Ha n=15 n npmueenu npumep. NMonydyaem OTBeET: 15




KommeHTapwii:




Bonpoc 2

BbinonHeH
Bannos: 15,00 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 )

1)3ameTum, 4TO AN Hawwmx Ynucen ByayT BepHbI cregyowmne HepaseHCTBa (NyCTh a, b - KakMe-To Yncna us x, y, z): ab <= a, ab <= b,
sqrt(a) >=a - T.K ymcna nexat Ha (0;1].

2) aBanTte gokaxem, 4to A >=1/x + 1y + 1/z. I3 aToro ByaeT cnefoBaTh oueHKa Ha A >= 3, T.K. U3 HepaBeHCTBa O CpeaHuX:
3/(/x+1]y+1/z) <= (x+y+z)/3 <= 1. PaBeHCTBO ByaeT AocTuratbCcs Npu x=y=z=1

3) 3ameTum, 4TOo x + 2y >= xz + yx + yz - N0 Hep-BY B Nn.1

Takke sqrt(x+y-xy) >= sqrt(x+y - (x+y)/2) = sqrt((x+y)/2) >= (sqrt(x) + sqrt(y))/2 >= (x+y)/2 (Mo Hep-By O cpeaHuX 1 Hep-BYy n.1)
Monyyaem A >= (xy + yz + zx)((x+y)/2 + ..)[(xy+yz+2zx) = x+y+z

4) MNMony4aem 13 N.2 1 n.3, 4To Ham Hago A-Tb, UTO ([ycTb F(BbIpaXkeHne) - umknnyeckas cymma)

F((x+2y)*(x+y)/2) >= F(1/x)*F(xy)

YT0 paBHocunbHO 3(F(x"2) + F(xy)) >= 2F(1/x)*F(xy) = 2*(2F(x) + F(xy/z))=2(2F(x)+xyz*F(1/x"2))

YTo, B CBOIO o4vepenb, HaNpPAMyro crieyeT nu3 Hep-sBa o0 cpeaHux.




KommeHTapwmii:
B nyHkTe 3 He BCce nepexoabl 060CHOBaHbI.




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.

NMycTtb P - nepeceyerne BD n AC

2) JokaxeM, 4To L nexxnT Ha Buccektpuce K yrny BPA, T.e. Ha Buccertpuce yrna, obpasoBaHHoro npsambimu BD un AC. 310 Byget
O3HayaTb, 4YTO TouKa L paBHoyaaneHa ot npambix AC n BD, a 3HauunT 1 BbICOTbI K ocHOoBaHuAM AC n BD B TpeyronsHukax ACL n BDL
paBHbI, @ 3HAYMT UX Nnowaan 6yayT OTHOCUTBLCS Kak OTHOLIEHWE OCHOBaHMN, T.e. kak AC:BD = p:q.

3) T.X. ABCD - BAncaHHbIN, TO TpeyronbHukn BPC n APD nogo6Hbl (yrnbl CAD, DBC un yrmnibl ADB, ACB paBHbI Kak onuparoLmecs Ha
onHy n Ty e ayry DC n AB cooTBETCTBEHHO). [MpnyemM 3Tn TpeyronbHMKU NoA006HbI ¢ KoadduumeHTom r = BC/AD => BP/AP =

W3 ycnosus: BK/KC = AM/MD=j => BK = BC/(j+1), AM = AD/(j+1). Toraa BK/AM = BC/AD = r. [Mony4yaem, 4to TpeyronbHukn BPK n APM
nogoO6HbI No yrny v AByM NogobHbIM cTopoHaMm npu Hem (BK/AM = r = BP/AP, yrnbl CAD, DBC paBHbI Kak onvpatoLmnecs Ha ogHy u
Ty e gyry DC) => yrnbl BPK u APM paBHbI, a Takke KP/PM =r

Mo ycrosuio KL/LM = BC/AD = r. [MocmoTpuM Ha YeBmaHy PL TpeyronbHuka KPM. MNMony4vaem, 4to KL/LM = r = KP/PM => PL -
BuccekTpuca, T.K. OHa AenuUT CTOPOHY B COOTHOLLEHUN COOTBETCTBEHHbIX CTOPOH TpeyronbHUKa (30110Toe CB-BO BUCCEKTPUCHI).
Mony4yaewm, uto L nexunt Ha Guccertpuce yrna KPM => P nexunt Ha 6uccektpuce BPA, T.k. yrnbl BPK 1 APM paBHbl. Mo n.2 310
AokasbiBaeT 3aga4vy. CobCcTBEHHO, 4YTO 1 TpeboBanock AoKa3aTb.




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:




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

