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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=58619&course=2084

Bonpoc 1 Ha rapTuake HAPMCOBAHO HECKOJBKO KPYYKOTKOB, COCTMHEHHBIX oTpeskamu. Cama BRIOWpaer Harty-

paJbHOE YHCIIO 72 U PACCTABISET B KPY’KOYKAX pa3/MIHbIe HATYpPAJIbHBIE YHCJIA TaK, YTOOBI 71 BCeX
3TUX YUCEJT BBIMOJHAIOCH CBOWCTRO:

BbinonHeH

Bannos: 0 13 20

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!

Mpumep:




KommeHTapwmii:




Bonpoc 2

BbinonHeH
Eron. 15 s [pu z,y, z € (0, 2] HaiiuTe MAKCUMAIBLHOE 3HAUECHHE BLIPAYKEHUS
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z? + y? + 22
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KommeHTapwii:
HepaBeHCTBO 3 Vx + 6
3 * x2 > 2x He 060CHOBaHO.



https://talant.spbu.ru/moodle/pluginfile.php/171863/question/response_attachments/44616/3/881991/ol2235085_2.pdf?forcedownload=1

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
BTOPHYHO MEePeceKaeT OMHUCAHHYI0 OKPY:KHOCTL Tpeyronbuuka COK B Touke L, a nyu CK BTopuuHO

BbinonHeH

Bannos: 20 n3
20

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

1. 3ameTtum, uto KO siBnsieTcs BHelwwHen 6uccektpucon yrna CKL. 3to o3HadvaerT, uto O - cepeamHa ayrn CKL. A 310 03HaYaeT,
yTo OC=0L.

2. AbcontoTHo aHanornyHo OM=0D.

3. BameTum, yto yron BOM=180-MOK, yTto paBHo 180-MKD, 4Tto paBHo CKD.

4. AGcontoTHO aHanormnyHo, yron AOL= yrny CKD.

5. MNMocuuTtaem S TpeyronbHUKOB No dopmyre vYepes cuHyc. S BMO = (BO*OM*sinBOM) [ 2. S ALO = (AO*OL*sinAOL) / 2.
3ameTtum, 410 sin BOM = sin AOL, T.k. yron BOM u yron AOL pagHbl yrny CKD. o cBOMCTBY BIMCAHHOIO YETbIPEXYTONbHUKA,
BO*OD=A0*0OC, Ho AO*OC=AO*LO, Tk CO=0OL.

6. AHanorn4yHo, BO*OD=BO*OM, noatomy S ALO n S BMO paBHbl, To ecTb BO*OM=AO*OL.




KommeHTapuin:




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

Oxazanoch, 9T0 r-HYHAS 3alHCh 9ACTA 12 TpeacTaBiasgeT coboil CeMHI3HAYHBIN MATHHIPOM € HyJIeBOI
cpegreit rcpoii. (TTamwaIpOMOM HazbIBaeTCs YHCIO, KOTOPOE YHTAeTCs O JMHAKOBO CJIeBa HATIPABO W

BbinonHeH

Bannos: 0 13 20

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




KommeHTapwii:




Bonpoc 5
BbinonHeH

Bannos: 20 n3
20

[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?!

1. KBagpar 2x2 noctaBuM B Yrosi, a OCTaBLUYHCA AOCKY pa3obbeM Ha NPAMOYronbHUKK 2 x 5k 1 5k x 5k+2. T.k. y npamoyronbHuka
€CTb CTOPOHA, KpaTHagda 5, OHK, O4EBMOHO pa3bmBalOTCA Ha NOMOCKN 13 NATU KIETOK. Tenepb 06bACHMM, NoYeMy opyrve n He
noaxogaT. 3aMeTuM, YTO M3 coobpaXkeHun nnowagu, Mbl NOMy4YaeMm, YTo n MOXET ObITb MM6G0 5k+2, Nnbo 5k+3, T.K. N2
[OImKeH faBaTb OCTaToK 4 OT AeneHns Ha 5.

2. Kak n3BecTHO, NOMOCKM 13 MATU KNETOK fyYlle BCEero KOHTPONMPYIOT AnaroHarnbHyo packpacky 5 useTos. [lonycTum, y Hac
nony4nsiocb pasdutb Aocky 5k+3 x 5k+2, Torga pacnonoXmm OOCKY Tak, YTOObl 2x2 NPUMbIKan K ee f1eBO CTOPOHE.

3. MNokpacum gocky AnaroHanbHOW packpackow B 5 LIBETOB AnaroHansiMm NeBOoro HUXXHEro Kpasi B NpaBblid BEPXHUN. 3aMeTuM,
YTO MpuW Takon packpacke nobasi Nosocka U3 5 KNeTok 3aHMMaeT 5 pasHbIX LBETOB. Boipexxem 13 neBoro BepxHero yrna
[ocku kBagpar 3x3. AGCONIOTHO aHanorM4Ho CoobpakeHsIM U3 NpUMepa, OCTaBLLAsICS Aocka pa3buta Ha Nnorocku U3 5
KINeToK. OTO O3HAYaET, YTO B HEW NOPOBHY KIIETOK KaXAO0ro LBeTa. 3aMeTumM, YTo B Bbipe3aHHOM KBagpaTe 3x3, 1 KneTka uBeTa
1, 2 KNETKM UBeTa 2, 3 KNEeTKM LBeTa 3, 2 KNeTKM LBeTa 4, ogHa KreTka uBeTa 5. OTo 03HavaeT, YTo Hall Bblpe3aHHbI KBagpar
2x2 065s13aH COCTOATb M3 OQHOW KNETKM LiBETa 2, ABYX KMETOK LBeTa 3 1 O4HOWN KNETKN uBeTa 4, T.K. M"Ha4ye OCTaBLUMXCS LBETOB
OyaeT He NMOPOBHY M OCTaBLUASICS YaCTb HE Pa3obbLEeTCA Ha MOMOCKM U3 5 kneTok. To eCTb HaL Bblipe3aHHbI 2x2 NPUMbIKaET K
NeBOW rpaHuLe No Knetkam LBeTa 2 u 3.

4. CoTpeM Hally pacKkpacky 1 nokpacum AOCKY AMaroHarnbHOW packpackomr M3 5 KNeTok, HauMHas oT NeBOro HUXKHEro yrra BOosb
OnaroHanu u3 NpaBoro HXKHEro yrna B NeBbI BEPXHUN. ABCOMOTHO aHaNorMyHo NpeablayLnuM paccyXgeHuam Keagpart 2x2
OOSTKEH NPUMbIKaTh K rpaHuue no usetam 2 1 3. Ho 3aMeTuM, YTO HbIHELLUHWE KIETKK LiBeTa 3 Npu packpacke B Nepsblin pa3
Obinu uBeta 1. MNoatoMy kBagpat 2x2, KOTOPbI cendac NPUMbIKAET K rpaHuLEe no Knetkam 2 1 3 B NepBON pacKkpacke OOSMKEH
ObIn NpMMbIKaTb MO KreTke uBeTa 1. Ho Mbl gokasanu, 4Yto kBagpart 06s3aH NpuMbIKaTh TONbKO MO KrieTkam ueeta 2 n 3 no
nepsow packpacke. lNpotnsopeydne. 3HaumT, 4OCKY 5k+3 x 5k+3 Tak pa3dbutb HEMb3A. A 3HAYUT MOXKHO TONbKO 5k+2 x 5k+2. U
ONS HUX eCTb NpUMep.




«

KommeHTapwmii:

NPEOLIOYWUN AKT. QNEMEHT

BapwuaHTt 13

CINEOYIOWWN AKT. QNEMEHT

BapuaHTt 21

»>



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1247&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1386&forceview=1

1. JlokaxeM, 4TO OJHO U3 CJIAraeMbIX YHMCIIUTENS He OONbIIE, 4eM X 2, TOT/Ia YHCIIUTEND HE
3
6ombiie x2 + y2 + z%, A une 6onbiue 1. Jlokaxem, uto (x3 - 6) * /x + 6 He Gonblre
3 3
2. Bo-nepssix, ipu x ot 0 10 V6, (x3-6) * Vx + 6 <0, a x? > 0. [T0o3TOMy HEPaBEHCTBO
BEPHO.

Bo-BTOpBIX, IIPA X > yeM V6 , Bo3bMeM npousBoanyto f = (x3- 6) * I/x + 6 - x?

x3-6
[IpousBoanass = ——

-+ 3Vx +6*x? —2x
3(x+6)3

3_

3amernm, 4TO TIpH X > V6 1po6H x—62 >0,a3Vx +6*x%>2x
3(x+6)3

[ToaTomy npousBoaHas > 0.

D10 03HAUaeT, 4TO HpH X oT /6 10 2, f — Bospacraer, Ho pu X=2, f=0. 3HauuT, HA HTOM
yuactke f<O0.

3. Tak KaK MbI OLIEHMIIM YHCIIUTENb BhIpaxkeHus x2 + y2 + z2, kotopoe > 0, TO 10CJI€ AeIeH s
uycnuTens Ha X2 + y? + z2, Hama A oLeHHUTCS CBEpXY eIMHUIIEH.

[ToaTromy Makcumym A = 1.

OtBer: MmakcumyM A = 1, gocturaercs mpu X=y=z=maxA=1
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