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Bonpoc

UHdo

YBaxaeMbin yyacTHUK Onumnuaabl!

Ha BbinonHeHue Tecta 3akniounTenbHOro atana orsoanTcs 230 MWHYT NJI0C 15 MUHYT Ha COXpaHeHue U NpuKpenneHne pemeHM|7|.

PaboTta aBTomatunyeckn otnpasutca B 14:05 no MockockoMy BpemeHun. OKHO Tarimepa Bbl yBuguTe B BepXHen Yyactu pabodero
aKpaHa.

Bonpochkl TexHN4eckoro xapaktepa Bl MoxeTe 3agatb HabnogaTento B YyaTte (OKOLUKO BHM3Y B NpaBOW YacTu akpaHa). Ecnn Bam
notpebyeTcsa BbINTU B TyaneTHyt0 KOMHaTy, OCTaBbTe B YaTe C MPOKTOPOM COOBLLEHNSA O BpEMEHW BbIXOAA U BPEMEHM
BO3BpaLleHusa (Hanpumep, "12:04 - Boiwen"). OTBET OT NPOKTOpa X4aTb MPU 3TOM HE HY>KHO.

BapuaHT 3aKknouMTenbLHOro atana cocTouT u3 6 sagad. PelleHune kaxaon 3agaqm Bel moxeTe
a) NOMHOCTbLIO 3anucaThb B nore oteeTta (MpY HEOBXOAUMOCTI MOXHO MPUKPENUTL NOACHSAIOLLIMIA PUCYHOK),

6) nonHocTbL HabpaTb B TEKCTOBOM peakTope C peaakTopoM opmyn, npeobpasosaTtb B popmat pdf n npukpenutb
nony4ymsLummncsa gavn. Ecnn y Bac HeT BO3MOXHOCTU npeobpasoBath pelleHue B pdf, Bbl MoXeTe caenatb CKPUHLLOT 9KpaHa
(kHonKa PrtScn Ha knaesumaTtype unm BCTPOEHHbI cepBUC "HOXHULLI") U NPUKPENUTDL €ro.

OGpaTtnTe BHMMaHM1e, K Kaxxaon 3agadye MOXHO NPUKPENUTb TONbKO OAWMH dhais, Ha3BaHWe KOTOPOro oopMmpyeTcst No nNpasuny
ol22*****_N rge ol22***** - Baw noruH, N - HOMep 3agadn.

B TekcTax peLueHuin, NpuKpenneHHbIX N3o0bpaxeHnax n gannax He 4OMmKHO BbITb HUKAKOW NepcoHaribHOW nHgopmaumm!

Bo Bpemsi BbINOMNHEHMS BapuaHTa Ha KOMMNbITEPE MOXHO MOMb30BaThCA TONbKO TEKCTOBLIM PEAaKTOPOM U BCTPOEHHbLIM CEPBUCOM
co3faHus n3obpaxeHuin. YepHOBOE peLleHne MOXKHO BbINOMHSATL Ha Bymare, pacrnonoXxeHHoW B nore BUAMMOCTY BeG-kamepbl.



https://talant.spbu.ru/moodle/user/view.php?id=65180&course=2083

Bonpoc 1 Konsa noexan Ha anekTpocamokate B Maras3uH B COCEHIO AepeBHIO CO CKOPOCTbIO 10~Km/Y. lpoexaB poBHO TpeTb BCEro nyTu, OH
BbinonHeH MOHSAM, YTO NPU OBMKEHUN C NPEXHEN CKOPOCTLIO YCNeeT TOYHO K 3aKpbITUIO MarasunHa, v yBenuyun ckopocTb BABoe. Ho koraa oH
Eannos: 20 w3 npoexan poBHO 2/3 BCero nyTun, caMokaT crioMarscs, u octaBLUyocsa YacTb NyTu Konsa npowen newwkom. C Kakon CKOPOCTbIO OH LUer,
20 €CIn ycrner TOYHO K 3aKpbITUIO MarasuHar

Vv - U3HaYyanbHas CKOpPOCTb camokaTa
u - ckopocTb Konun neLukom

s - ANCTaHUMS MeXAy Mara3uHOM U NOCENKOM

t1 - BpeMS NPOXOXAEHUSI TPETM PACCTOSAHNSI CO CKOPOCTbHIO v
t2 - BpeMsi NPOXOXXAEHMS TPETU s CO CKOPOCTLIO 2v

t3 - BpeMsi NPOXOXAEHMS TPETU s CO CKOPOCThIO u

Mo ycnosuto: 2t1 = t2 + t3

3HaunT 2(s/(3 * v)) =s/(3 * 2v) +s/(3 * u)

2/v=1/2v +1/u

3/2v=1/u

u=2v/3=62/3 KM/

OTBeT: U = 6 2/3 KM/\.




KommeHTapuii:




Bonpoc 2 Hanaute Bce Lenble a, AN KOTOPbIX KBaAPaTHbIN TpexyneH x2 + ax + 2a UMeeT [1Ba PasnuyHbIX LieNbIX KOPHSI.
BbinonHeH

Bannos: 20 u3 xA2 + ax + 2a UMeeT 2 pasnuyHbIX KOPHS. 3HaunT D = a2 - 8a = y"2 (y - HaTyparbHoe).
20
xX1=(-a+y)2ux2=_(-a-y)2

Ecnu a penntca (He genutces) Ha 2, To y AenuTca (He 4ennutcs) Ha 2. 3HauuT -a +=y Aenntcs Ha 2. [Moatomy x1 1 x2 - uenble.
(a-4)"2=y*2+16

1) ecnny”2 +16 = (y + 1)22, To y = 7.5. [lpoTnBopeune.

2)ecniny?2+16=(y+2)"2, Toy=3. Torgaa=-1(x1=1ux2=-2) unma = 9(x1 =-3 n x2 =-6).

3) ecniny"2 +16 = (y + 3)22, To y = 11/6. [poTnBOpEUME.

4) ecnn y"2 +16 = (y + z)"2 (z >=4), T0 16 = 2yz + z/2 (z"2 >=16). [poTMBOpPEUME.

OtBeTa=-Tna=09.







Bonpoc 3
HeTt otBeTa

bann: 20

MonoxwuTenbHble Yncna a, b 1 ¢ yaoBneTBopsioT ycnosuto abe(a + b+ ¢) = 3 . [lokaxuTe HepaBeHcTBO (a + b)(b+c)(c+a) > 8 .







Bonpoc 4 Kakoe HanmeHbLuee KOnmMyYecTBO (huLLEeK MOXHO pacCTaBUThb B KrneTkax Tabnumubl 99 x 99 Tak, 4Tobbl B Kaxkaom kBagpate 4 x 4
BbinonHeH ObIN0 HE MeEHee BOCbMU duwiek?

Bannos: 19 n3
20 OueHka: Pa3obbéMm kBagpaT 99*%99 Ha kBagpaThl 4*4, npsiMoyronbHUKK 3*4 n kBagpart 3*3.

MpsiMOyronbHMKK cnpaBa v CHU3Y.

B nto6om kBagpate 4*4 xota 6bl 8 ouLiek (No ycrnosuio).

B no6om npsmoyronbHuke 3*4 xoTta 6bl 4 uULLIKA.

B kBagpate 3*3 xoTs 6b1 1 chmLuka.

3HauunT BCero xotsi Obl 8 * ((96 - 3)/4)A2 + 4 * (2 * (96 - 3)/4) + 1= 4801 dounwika.

Mpumep Ha 4801:
KB 4*4

0001

0001

0011

nnm

KB 3*4
0011
0001
0001

KB 4*3
000
000
100
m

KB 3*3
100
000
000




OtBeT: 4801 domLiKa.




Bonpoc OwnaroHanu yeTtbipexyronbHuka ABC D nepecekatotcs B Touke O. AnaroHans AC' — 6uccektpuca yrma Z/BAD, Touka M —

BuinonHeH cepeavHa ctopoHbl BC, a Touka N — cepeavHa oTpeska DO. [JokaxuTe, 4To YeTblipexyronbHuk ABC D siBNsieTCst BMIMCAHHbIM
Bannos: 8 ns 20 Toraa v TorbKo Toraa, koraa vetbipexyronbHuk ABM N sBnsieTcs BNMCaHHbIM.

Myctb ABCD - Bnnc. Jokaxem, 4to ABMN - Bruc.
ABCD - Bnuc. 3HaunT yrnbl BCA 1 BDA paBHbl. 3HauuT yrnbl BCA 1 ODA paBHbl.
AC - 6uc. 3HaumT yrnbl BAC n CAD paBHbl. 3HaunT yrnbl BAC n OAD paBHbil.

3HauunT TpeyronbHmkn ABC 1 AOD nogo6Hsl. 3Haunt AC/BC = AD/OD. 3HaunTt AC/MC = AD/ND. Ho yrrbl MCA n NDA paBHbI, TaK kak
yrnbl BCA n BDA paBHbl 13 BnucaHHoct ABCD. 3HaunTt TpeyronbHukn AMC n AND nogo6Hbl. Moatomy yrnbl MAC 1 NAD paBHbl,

oTkyaa yrrel MAN u CAD pasHbl. Ho yrnbl CBD 1 CAD paBHbl U3 BnncaHHoct ABCD. 3HaunT yrnbl MAN 1 MBN paBHbI, OTKyAa
ABMN - Bnuc., 4YtA.

Mbl fokasanu yaTeepxaeHne B 1 CTOPOHY.




KommeHTapwii:
npaBuibHOE AOKA3aTENbCTBO B OAHY CTOPOHY.




Bonpoc 6
HeTt otBeTa

bann: 20

HokaxuTe, 4to y Kaxxgoro n3 umcen n! + 1, n! + 2, \dots, n! + n MoxHO BblIOpaTb NPOCTON AenUTENb, HA KOTOPbIA HE AENUTCS HN
O[HO 13 OcCTalbHbIX.




«

OPEOLIAYLWWA AKT. QNEMEHT

BapuaHTt 11

CINEOYIOWWNA AKT. QNEMEHT

BapuaHTt 21

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1312&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1407&forceview=1

