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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=43792&course=2083

Bonpoc 1
BbinonHeH

Bannos: 5 13 20

MeTs n Bacs ogHOBpeMeHHO Bblexarnv Ha caMmokaTax HaBcTpeyy apyr apyry. PoBHO
nocpeauHe Mexay HUMKU pacnonoxeH moct. [lopora oT NeTtn o mocTta
acdansTMpoBaHHag, a oT Bacu 0o mocta — rpyHToBasi. MI3BeCTHO, 4TO Mo

rPYHTOBOW J0OpOre OHM efyT C OANHAKOBbLIMU CKOPOCTAMM, a no acdanety eTa
ABwxeTcsa B 3 pasa 6bicTpee, Yem no rpyHToBKe. [NeTs 3a yac gobpanca Ao mocta

W, He OCTaHaBNMBasACh, MPOOOIMKNN ABMXEHME. Yepes kakoe BpeMsi nocrie Bble3a OH
BCTpeTuT Bacto?

3a vac lNMeTqa npeogonen pacctosHmne 3x a Bacsa x. Tak kKak MOCT Haxogunicsa nocepeanHe pacctosiHue ot Bacu 4o mocta Toxe 3x.
3HauuT paccTosiHMe Mexay HMMK Yepes vYac paBHO 3X - X = 2x. Yepes nonyaca lNets npoener ewe 3/2x a Baca

1/2x. B cymme oHu npoeyT 3/2x + 1/2x = 2x TO €CTb B 3TOT MOMEHT OHW BCTpPeTUnMCh. 3HauunT lNeTqa BcTpeTuT Bacio yepes

1.5 yaca nocne Bble3ga. OTBeT: 1.5 Yyaca.







Bonpoc 2 [NaH kBagpaTHbIii TpexuneH 2z2 — x — 36 . Hangute Bce Lenble z, NPY KOTOPbIX 3HAYEHWs 3TOTO TPpexyrieHa paBHbl KBaapaTty

Bbinonxen MPOCTOro 4ymncna.

Bannos: 6 n3 20

MycTb 2xA2 - x - 36 = (x + 4)(2x - 9) = p~2 p - NPOCTOE Yncro Torga NMbo oaHa 3 ckobok paBHa 1 NGO obe CKOOKN paBHbl P. X + 4 =
1 x=-3 2x-9=-15 Torga (x+4)(2x - 9) = -15 He noaxoAuT

2x-9=1 x=5Toraa (x+4)(2x-9) = 9 = 32 nogxoauT
x+4=2x-9=p x=13 (x+4)(2x-9) = 17/2 nogxoanT
OtBet 5, 13




KommeHTapwii:
o6ocHoBaHMe HeBepHoOe, nepebop BapnaHTOB HEMOSHbIN




Bonpoc 3 MonoxwuTenbHble Yucna a, b U ¢ yAOBNETBOPSIOT YCroBuio abe(a + b+ ¢) = ab+ be+ ca .

Beinonten DokaxwvTe HepaBeHCTBO 5(a + b+ ¢) > 7+ 8abc .
Bannos: 20 n3
20 Ecnmabc>=1T10ab+bc+ca>=a+b+c

5(a+ b+ )22 >=5(3ab + 3bc + 3ac) =15(ab + bc + ca) = 8(ab + bc + ca) + 7(ab+ bc +ca) >= 8(ab+bc+ca) + 7(a+b+c) =
= 8abc(a+b+c) + 7(a+b+c) Cokpalyas Ha a +b +c nonyyaem 5(a+b+c) >= 7 + 8abc.

MycTb abc <1 Tlo ycnosuto abc(a+b+c) =ab+bc+ca<=> a+b+c=1a+1b+1/c

(@a+b+c)(1/a+1/b+1/c) >=9 no HepaBeHCcTBY Kowmn =>a+b +c>=3 =>

7+8abc<7+8=15<=5(a+b+¢c)







Bonpoc 4 Y Mawwm ectb 1000 6ycrHOK 50 pasnmyHbIX LBETOB, Mo 20 BYCMHOK Kaxaoro ueeTa. [1pn Kakom HanMeHbLueM n Ansi noboro
Boinonke crnocoba cobpaTb 13 Bcex BYCMHOK OXepenbe MOXHO BblibpaTb n nocneaoBaTenbHbIX OYCMHOK, Cpean KOTopbIX eCTb ByCuHKM 25
Bannos: 10 u3 pasHbIX LiBETOB?
20

OtBeT: 462

n < 462 He NOAXOOUT NOTOMY YTO eCriv BYCUHKM pacCcTaBUTb OOHOLBETHBIMU rpynnaMu no 20 TO HeNb3s NOYYUTb
> 24 uBeTOB. 462 NOAXOANUT NOTOMY YTO B NIHOOON NocneaoBaTenbHOCTN N3 462 BYCMHOK >= 24 pa3nu4yHbIX LBeTa
Torga ecnv HY B KaKoW NOCneoBaTenbHOCTM HET 25 LIBETOB TO B 1000 M3 HUX POBHO 24 pa3nu4yHbIX LiBeTa 6yCHMHOK.

lMpoTtnBopeume.




KommeHTapuin:
He o6ocHoBaHO, B YeM NPOTUBOPEYNE B TOM, YTO n=462 nogxoauT Ans nbdoro cnocoba cbopa Gyc.




Bonpoc Toukn A, n B; — cepeguHbl ctopoH BC' n AC' ocTtpoyronbHoro TpeyronbHuka ABC, Touka M — cepegnHa otpeska A, B;. Touka

BoinosHeH H — ocHoBaHWe BbICOTbI, ONyLLEHHON 13 BepLlunHbl C' Ha cTopoHy A B. Yepes Touky M npoBedeHbl OKPY>KHOCTU, KacatoLmecs
Bannos: 20 u3 ctopoH BC n AC cooTBeTCTBEHHO B Toukax A; n B;. O603Ha4yMM BTOPYO TOUKY nepecedeHmns okpyxHocTen yepes N. [lokaxuTe,
20 yTOo TOuKM H, M n N nexat Ha OgHOW NMpsIMOMA.

MycTb X Touka nepeceveHna HA1 1 OKpy>KHOCTU npoxoasilen Yepes M n kacatrowencst BC

Y Touka nepeceveHnsa HB1 1 OKpy>XKHOCTUK npoxoasien Yyepea M n kacatowlencs AC

Torga <MATH = <MA1C Tk To4kn H 1 C cMMMeTpUYHbI OTHOCUTENBbHO A1B1

<MA1C = <MXAT1 1K A1C kacaTtenbHas. => TpeyronbHuk MA1X paBHob6eapeHHbIn => MA1 = MX

AHanormyHo MB1 = MY => MA1 = MB1 = MX = MY => A1, B1, X, Y nexar Ha 0OHON OKPY>XHOCTU C LLlEHTPOM B TO4Ke M
Torga H kak nepecevyeHune pagukanbHbix ocen A1X u B1Y aBndeTtcs pagvkanbHbiM LEHTPOM 3 OKPYXXHOCTEN =>

H nexuT Ha pagukanbHon ocn MN => H M N nexat Ha ogHOWM NpsiMOM.







Bonpoc 6 Y HaTypanbHOro Yncna n HeT H1 ofHOro AenuTens d, yaosneTeopsioLero HepaseHeTBy n? < d* < n3. [lokaxuTte, 4TO n UMeeT

BeinonHen I'IpOCTOIZ OENNTErNb, YeTBepPTad CTerNneHb KOTOPOIro Oonblue, Yem ns.

Bannos: 20 n3
20

MycTb He CyLLeCTBYET TaKoro NpocToro Aenutens. Toraa Bce NpocTble AenuTenu p< n”(1/2)

Torga d = n/p > n A(1/2) a 3HaunT d > nA(3/4) Tak kak no ycnosuto nobon genutens Nnbo < n/(1/2)

nmbo > n(3/4). => p < n~(1/4) anga nboro NpocToro AenuTens. Pasnoxum n Ha NPOCTblE MHOXUTENN

n = p1*p2 ..*pk Kakme To MHOXMTENN MOryT coBnagatb. PaccmoTpum nocnegoBaTenbHOCTb AenvTenen Buaa
n/(p1*p2 ..*pi) i oT 1480 k. MNMepsbi genutens n/pl > nA(3/4) => n/p1*p2 > n(3/4)/n"(1/4) = n(1/2)

Toraga n/p1*p2 > n*(3/4) Toraa No MHAYKUMM NONy4YaeM YTO BCe OeNUTENN B 3TON NocneaoBaTeribHOCTU >n”\(3/4)

Ho n/p1*p2..*pk = 1 <= nA(3/4) MNpoTuBopeume.




«

KommeHTapuii:

NPEALIAYIWIWM AKT. 9NEMEHT

BapuaHT 12

CNEOYIOWWN AKT. SNEMEHT

BapwuaHT 22

»
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