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Bonpoc MH(bO

YBaxaembIin y4yacTHUK Onumnuagbi!

Ha BbinonHeHne TecTa 3aknioumMTenbHOro atana otBogmTcest 230 MUHYT Ntoc 15 MUHYT Ha COXpaHeHMe 1 NpUKpenneHne peleHnin. Pabota
aBToMartumyeckun otnpasutca B 14:05 no MockoBckomy BpeMeHu. OKHO TariMepa Bbl yBuagnTe B BepxHen Yactu pabodero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabnogaTtento B YaTe (OKOLLKO BHM3Y B MpaBoW YacTu akpaHa). Ecnu Bam notpebyetca
BbINTW B TyaneTHYH KOMHATY, OCTaBbTE B YaTe C MPOKTOPOM COOBLLIEHNSA O BPEMEHU BbIXOAa U BPEMEHW BO3BpaLLeHust (Hanpumep, "12:04 -
Bbiwen"). OTBET OT NPOKTOpa XAaTb NPU 3TOM HE HYXHO.

BapuaHT 3aknounTenbHOro atana coctouT U3 6 3apgad. PelueHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbIO 3anuncaTth B Nore oTeeTa (Npu HEOBXOAMMOCTU MOXHO MPUKPENUTb MOACHAIOLLIMIA PUCYHOK),

0) nonHocTbIo HabpaTb B TEKCTOBOM pefakTope ¢ pegaktopom hopmyn, npeobpasoBath B popmMaT pdf 1 npukpenutb NonyymBLUMACS pann.
Ecnu y Bac HeT Bo3aMOxHOCTM NpeobpasoBaTthb pelleHue B pdf, Bol MoXeTe caenaTtb CKpUHLLOT akpaHa (KHormka PrtScn Ha knasuatype unm
BCTPOEHHBIN cepBUC "HOXHULBI") 1 NPUKPENUTL €ro.

O6paTtuTe BHUMaHKWE, K KaXX40W 3aade MOXHO MPUKPENUTL TONbKO OAMH halin, Ha3BaHWe KOTOPOro hopMmpyeTecs No npaBuiny ol22*****_N roe
ol22***** _ Baw noruH, N - HOMep 3agauun.

B TekcTax peLleHun, NpUKPEneHHbIX N300paxKeHNsIX U darinax He JOMKHO ObITb HMKAKOW NepcoHansHoON nHdgopmaumm!

Bo BpeM4 BbINMOJTHEHNA BapMaHTa Ha KOMMbOTEPE MOXXHO NONb30BaTbCA TOJIbKO TEKCTOBbLIM PeaakKTopoOM U BCTPOEHHbIM CepBUCOM CO34aHUNA
|/|306pa>i<eH|/u7|. L-‘|epHOBOG peweHne MOXHO BbINONMHATbL Ha 6y|vlare, pacnono»(eHHoM B none snanmMmocCTun Be6—|<a|v|epb|.




Bonpoc 1
BbinonHeH

Bbannos: 20 n3 20

MeTa n Baca ogHOBpeMEHHO Bblexanu Ha caMmoKkaTax HaBcTpeyy apyr apyry. PoBHo
nocpeguHe mexay HAMK pacnonoxeH moct. [lopora ot et go mocta
actansTupoBaHHas, a ot Bacu oo mocta — rpyHToBas. M3BECTHO, YTO Mo

rPYHTOBOW JOPOre OHW e4yT C OAMHAaKOBbIMU CKOPOCTAMMU, a No acdanety MNeta
OBWXeTCS B 3 pasa ObicTpee, yeM no rpyHToBke. [eTa 3a Yac gobparncs 4o MmocTa

W, He OCTaHaBnMBasAChb, MPOAOIKMI ABMXEHME. Yepes kakoe BpeMs nocre Bble3fa OH
BCTpeTuT Bacto?

V- CKOPOCTb NepeaBukKeHnst Mans4vMKoB Mo rpyHToBOW. Toraa ckopocTb et no acd. v2=3v. S-paccTosiHMe OT Manb4yMKoB 40 MOCTa B Havarne (25
- paccTosiH1e Mexay HUMUM B Havare).

M3BecTHO, 4TO lNeTa npoexan S 3a vac no acdarnbry: 1*3v*=S S=3v.

3a vyac Bacsi npoeaeT v No rpyHTOBOMW, paccTosiHue Mexay Hum u MNMeten byaet S-v=2v. CKopoCTb uUx conmxeHns nocrne 1ro yaca=cymme nx
ckopocTen (No rpyHTOBOM)=v+v=2v. 2v/(2v)=1 4ac.

3HauuT, OHM BCTPETATCS Yepes 1+1=2 yaca.



KommeHTapumn:



Bonpoc 2
BbinonHeH

Bbannos: 20 n3 20

[aH kBagpaTHbIN TpexdneH 222 — x — 36 . HaiiguTe Bce uernble x, NPy KOTOPbIX 3HAaYeHWs 3TOro TpexyrieHa paBHbl KBaapaTy NpocToro yucna.

2x2-x-36=(x+4)*(2x-9)=p*p

1) x+4=+-p 2x-9=+-p OgHOro 3Haka, T.k. nponssegeHve 6onbLue 0
x+4=2x-9 x=13

x+4=2x-9=17 [NpocToe 4ncno, x=13 nogxoauT.

2)x+4=+-1; 2x-9=+-p*p OpHOro 3Haka, T.K. Npon3seaeHne donbLue 0
1. x+4=1 x=-3 2x-9=-15

(1)*(-15)=-15 - He kBagpaT npocToro. He noaxoauT.

2. x+4=-1 x=-5

2x-9=-19

(-1)(-19)=19 - He kBagpaT npocToro. He noaxoauT.

3)x+4=+-p*p; 2x-9=+-1 OpgHOro 3Haka, T.K. Npon3seaeHve Gonblue 0
1. 2x-9=1 x=5

x+4=9

9*1=9 - KBagpaT NPOCTOro. x=5 noagxoauT.

2. 2x-9=-1x=4

x+4=8

8*(-1)=-8 - He kBagpaT npocTtoro. He nogxoauT.

OTBeT: noaxogaTt x=13; x=5



KommeHTapuii:



Bonpoc 3
BbinonHeH

bannos: 3 n3 20

MonoxwTenbHble Yncna a, b v ¢ yooeneTBopstoT ycrosuto abe(a +b+¢) = ab+be+ca .
[okaxuTte HepaBeHCTBO 5(a + b+ ¢) > 7+ 8abc .

k=abc; s=a+b+c; g= ab+bc+ca;

s*k=g;

Hep-Bo cpeaHux (cp. ap. >= cp. reom.):
a+tb+c>=3*(abc)M/3 <=> s>=3*k"1/3
ab+bctca>=3*(abc)"2/3 <=> g>=3*k"2/3
s=g/k; s>=(3*k"2/3)/k=3*k"(-1/3)
s*s>=(3*kN1/3)*(3*k~(-1/3))=9 s"2>=9 s>0 (BCe uncna>0) s>=3
s>=3 s/2=s%s>=3s

[OK-Thb:

5s>=7+8k=7+8(g/s)

5s72-7s-8g>=0



KommeHTapuii:
peLleHne He 3aBepLIEHO, HEPaBEHCTBO HE JOKA3aHO



Bonpoc 4
BbinonHeH

bannos: 0 n3 20

Y Mawwu ectb 1000 6ycnHOK 50 pasnuyHbIX LBETOB, No 20 6yCUHOK Kaxaoro useTa. MNpy KakoM HauMmeHbLLeM n. Ansa nboro crnocoba cobpatb 13
BCex OYCHHOK OXepernbe MOXHO BbiGpaTh n NocnefoBaTenbHbIX OYCMHOK, CPEAM KOTOPbIX €CTb BYCUHKM 25 pasHbIX LBETOB?

OTBeT: Nn=962.

Mpumep: Bce BycuHkm ogHoro uBeTa nexar nogpsa. [yctb Mmbl Bo3bMmeM k 6ycrHoK, k< n. Torga mbl ocTaBuM HENOKpbITbiMK 1000-k BYCUHOK.
1000-k>1000-n=38. XoTs 6bl 39 GycmHok. Cpean 39-TM ByCMHOK NoApsaA rapaHTMpPOBaHHO OyayT nexarb 20 ogHOUBETHBIX. (Bo3bmeMm
LeHTpanbHyto 6ycuHky cpeau 39, ntobble 20, ee cogepxalyme 6ycMHOK Noapsia He "gocTaroT" 40 NOKPbIThbiX HaMmu (19 BpaBo nnm 19 Bneeso
nexar Ha HEMOKPbITOM y4acTke).) TK 20 OAHOLBETHbLIX Mbl HE MOKPOEM; N MeHbLLE 962 He NOAXOOWT.

Moyemy n=962 noaxoamnt? PaccmoTpym 38 HenoKpbITbiX BycuHoK. MycTb cpeamn Hux ectb 20 1 uBeTta K. "Casrraem" obnactb NOKpbITHS MO 1
OycuHKe NpOTMB YacoBOW CTPerkK, noka 1 n3 6ycnHok upeta K He cTaHeT nokpbiTa. CHoBa paccMoTpyM 38 HEMOKPbITbIX BycnHoK. Cpeaun HUX
ecTb 19 uBeta K (MeHbLUe ObiTb HE MOXET, MHa4Ye Mbl Obl MOKPLIN 2 OYCUHKM, @ 3HAYMT NOKPbINM Obl NepPBYO BOYCUMHKY paHblUe, a 3Ha4uT
nepectanu gsuraTb obnacTtb paHbLue). lMomumo 3Toro ectb ele 19 6ycnHok. Cpeam aTrx 38 HEMOKPbIThIX BYCUMHOK HET 20 ogHoro uBeTta (19<20),
a 3Ha4yuT, Mbl NOKPbINM BYCUHKK KaXKgoro LBeTa.



KommeHTapuii:
YKazaHHOe 3Ha4YeHne n He ABMSEeTCA HaMMEHbLUNM.



Bonpoc 5
Het otBeTa

bann: 20

Toukn A; n B; — cepeauHbl ctopoH BC' n AC octpoyroneHoro TpeyronbHuka A BC, Touka M — cepeguHa otpeska A, B;. Touka H —
OCHOBaHME BbICOTbI, ONyLLEHHOM 13 BepwnHbl C' Ha cTOpoHy A B. Yepes Touky M npoBefeHbl OKPYXHOCTK, Kacatowmecs ctopoH BC n AC
COOTBETCTBEHHO B Toukax A; n B;. O603Ha4MM BTOPYH TOUKY NepeceyveHmns okpyxxHocTen yepe3 IN. lokaxuTe, uyto Toukn H, M n N nexat Ha
OO HOWN NPSIMOW.






Bonpoc 6
BbinonHeH

Bbannos: 20 n3 20

Y HaTyparnbHOro Yncna n HeT HU O[HOTO AenuTens d, YAOoBNeTBopaoLLero HepaseHeTBy n? < d* < n3. [lokaxuTe, YTO n MMeeT NPOCTON
[enuTenb, YeTBepTas cTeneHb KOToporo 6onbLue, Yem no.

n He paBHo 1, Ha4e d=n nogxoamuT. To eCTb, NPOCTbIe AENUTENN n CYLLECTBYIOT.

MycTb n He nmeeT Takoro Aenutens. pl - HanbonbLUWMI NPOCTON AenuTenb n. Toraa p174<=n”3, ecnu p1*4=n”3, TO Mbl HaLW ¥ NpoTusopeyne (pl

YOOBMNETBOPSET HEPABEHCTBY), Oyaem paccmatpuaTb pA4<n”3. pl - genuTene p, a 3Ha4YnUT, OH HE YOOBMNETBOPSAET HEPABEHCTBY, a T.K. p1h4<n/3,
TO p1"M4< n2 (MHa4Ye HepP-BO BbIMNOSHAETCS).

Utak, p112<n2. PaccmoTpum n/p1 - ato genutenb n. [ycTb (n/p1)74<n/2, Torga nA2<n*p172, p142>n - He NnoaxoauT (MHadve p174>nA2). A TK. Hep-
BO C n/p1 He BbINONHSAETCS, TO (n/p1)A4>nA3, n>p1r4. p1<n/4. TK. p1 - cambli 60nbLLOW NPOCTON AenuTens, To Nobor Apyron NPocTon AennuTenb n
p Oyoet MeHbLue, Yem n/1/4.

Bosbmem d[0]=p1. Byaem goMHOXaTb ero Ha NpocTble Yncna-genutenu n, nonyyas d[1], d[2], ... (d[r+1]=d[r]*plr] rae plr] - npocTon fenutens
n/d[r]) Bo3bmeMm HanmeHbLIMIA HOMep d-Lwikun k Takon, 4Tto d[k]*4>n”3 (a Takon HOMep HaWAEeTCs, T.K. NOCNEeAHNANA d-LiKa paBHa n, @ nA4>=n/3).
Paccmotpum d[k-1]. d[k-1]"4< n”3, T.K. uHa4e k He HaMeHbLMA nogxoasawnn Homep. Ho dk-1] He yaoBneTBopseT Hep-BY, a 3HauuT, d[k-1]<n"2;
Ho torga plk-11"4=d[k]*4/d[k-1]"4>n"3[n"2=n. p[k-1]>n"1/4. [poTMBOpEYNnE.



KommeHTapuii:

OPEOLIAYWMWMNA AKT. SNIEMEHT
BapwuaHT 12

«

CNEAYIOUWWNN AKT. QNEMEHT
BapuaHTt 22

»


https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1313&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1408&forceview=1

