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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?

Ckopoctu Netn n Bacu no rpyHTY paBHbI, @ Tak Kak ckopocTb [eTn no acdansty B 3 pasa 6onblue ckopocTu [1eTr no rpyHTy, To 3a 14ac no
accanety MNeta npoexan B 3 pasa 6onbLue, Yem Bacsa no rpyHTy. To ecTb 3a 10T Yac Bacsa npoexan 1/3 anuHbl rpyHTOBOM Aoporu. BmecTe ¢
OO MHaKOBbIMM CKOPOCTSIMU HaBcTpeyy apyr apyry Neta n Bacsa npoenyT 2/3 rpyHTOBOM Aoporn. Toraa BCTpeTsaTcs oHK, korga MNeta npoeaet 1/3
ANHBI TPYHTOBOW Aoporu. Tak kak CKOpOCTb Mo rpyHTOBOM Aopore Yy NeTu B 3 pa3a MeHbLUe, YeM Nno acdarnsTy, To 3To paccTosiHue et
npoeget 3a 1 yac. 3HauuT, lNeTa BcTpeTnt Bacsa yepes 2 yaca nocne Bble3aa.



KommeHTapumn:



Bonpoc 2
BbinonHeH

Bbannos: 15 13 20

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

[lns Hayana pasfioXXuUM AaHHbIN KBagpaTHbIA TPexUyneH Ha MHOXUTenu. Monyumm 2x*2 - x - 36 = (x + 4)*(2x -
9). 3amMeTuM, YTO faHHOe

BblpaxkeHue (x + 4)*(2x - 9) sBnsieTca KBaApaTOM NPOCTOrO YMCAA, @ 3TO 3HAYUT, YTO IM60 062 MHOXKUTENSA
paBHbl 3TOMY NPOCTOMY

yucny, Mo oAMH U3 MHOXMUTENEN paBeH 1, a Apyron KBagpaTy NPOCToro ymcna.

Nx+4=2x-9=y

Torgax=13,ay=17-npocToe

2)x+4=1
Torga x =-3,ay*2 =-15 - Takoe HEBO3MOXHO, T.K. y*2 >= (0
3)2x-9=1

Torpax=5,ay*2=9,1.e.y=3-npocToe
3HauuT, 3HaYeHMe ITOro TpexyseHa byaeT paBHO KBagpaTy npoctoroymcnanpux=13umx=5



KOMMeHTapI/IVI: PaCCMOTpeHbI HEe BCE BO3MOXXHbI€ BAPUaHTbI.



Bonpoc 3
BbinonHeH

Bbannos: 0 n3 20

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

HomMHOX1M 06e YacTn HepaBeHCTBa Ha (a + b + ¢) U nony4nm crnegytollee HepaBeHCTBO 5(a + b + ¢ )A2 ? 7(a+b+c) + 8abc(a+b+c)
8abc(a+b+c) = 8(ab+bc+ca)

Torga nonyynum Takoe HepaBeHCTBO 5(a + b + ¢ )22 ? 7(a+b+c) + 8(ab+bc+ca)

3anviemM HepaBEHCTBO Kak pa3HOCTb:

5(a+ b+ ¢ )"2 - 7(a+b+c) - 8(ab+bc+ca) = 5( a2 + b 2 + ¢A2) + 10ab + 10bc + 10ac - 7(a + b + ¢) - 8ab - 8bc - 8ac = 5( a2 + bA 2 + c2) + 2ab + 2bc +
2ac-7(a+b+¢) =

(a2 + 2ab + b"2) + (a2 + 2ac + ¢2) + (cA2 + 2cb + bA2) + (4a”2 - 8a + 4)



KommeHTapuii:
peLleHne He 3aBepLUEHO, pe3ynbTaTt He Nony4yeH



Bonpoc 4
BbinonHeH

Bbannos: 20 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?

3ameTum, 4To ecnu cobpaTb oxepenbe Tak: 20 ByCMHOK OOHOrO LBETa, 3aTtem 20 apyroro, notom 20 OyCMHOK TPETbEro uBeTa U T. 4., TO
0O4YEeBMAHO, YTO Haao BbIbpaTb MUHUMYM 462 nocnenoBaTenbHbIX OYCKHbI, YTOObI TamM GbiK ByCKHbI 25 pa3HbiX LBETOB. Toraa AOKaXeMm, YTo npu
nobom apyrom cnocobe cobpaTtb oXXepenbe MOXHO BbiOpaTh 462 nocnenoBaTtesibHbIE.

Bbibrpaem 460 nocnegoBaTenbHbIX OYCWH, ecrin cpean Hux 25 1 6onee OycuH pasnMYHOro LBETa, TO Mbl MPOCTO BGepem 3Ty
nocnenoBaTernibHOCTb, 1 BCE XOPOLUO. Ecnn cpean Hux 23 pa3nnyHbIX LBeTa, TO 3TO 3HAYUT, YTO TaM BCe 6yCI/IHbI aTnXx 23 LIBETOB. eclnu ABe
cnepyowme 6ycrHbl nocne 3Tux 460 pasHoro LBeTa To, Mbl MIPOCTO 6epem aTn 462 BycuHbl. Ecnin 06e B6ycrHbl ¢ 060MX CTOPOH OT
nocneaoBaTenbHOCTY OOVMHAKOBOTO LIBETA, TO TOrAa C OAHOM CTOPOHbLI OT 3TOW NOCNeAoBaTensHOCTM ByaeT Makcumym 10 GyCMH 3TOro LIBETA, a
3a HUMUK BYCKHbI yKe ApYroro LBeTa, KOTOPOro 4o 3TOro He GbIfo B nocrnegoBaTenbHOCTW. Toraa Mbl Job6aBnsieM aTu Makcumym 11 6ycuH Kk
nocneaoBaTenbHOCTH, a C APYron CTOPOHbI yompaem 3T1 11 ByCuH, T.K. Kaaoro uBeta y Hac 6biro no 20 6yCuH, TO 9TO HUKAK HE N3MEHUT
Konun4yecTeo BycuH B nocnegoBaTenbHocTW. Ecnu xe cpeamn aTmx 460 GycnH okasanoch 24 6yCuHbI pa3HOro LBeTa, TO Mbl CHayana BblkugbiBaeM
19 kpanHunx 6ycuH. Ecnu B octaBLumnxcs 441 GycmHax 4o cux nop 24 pasHbIx LBeTa, TO Mbl MPOCTO C APYron CTOPOHbI Aobasnsiem elle 21 6ycuHy,
1 Tam ToYHO ByaeT elle oavH apyron uBeT. Ecnu ke Tam ocTanoch ToNbKo 23 LBETA, TO Mbl C TOW CTOPOHbI BbIKMAbIBAEM €LLe 0AHY OycuHy, 1
ocTtaetcs Bcero 440 6ycuH. Ecnn cpean HMX 23 uBeTa, TO Mbl NPOCTO Jo06aBnsieM C APYrov CTOPOHbI eLle 22 ByCuHbl, U TaM TOYHO ByaeT 2
apyrux useta. Ecnim xxe Tam octanock 22 UBeTa, TO Mbl CMOXEM AENCTBYS Kak B criyvae, roe cpenm 460 6ycuH okasanachk 23 uBeTta, 4obutbcs
HY>XHOro BblGopa.

3HauuT, npu ntobom apyrom criocobe cobpaTb oxepernbe MOXHO BbliOpaTh 462 nocrenoBaTernbHble 6YCHHbI, U YCIOBME BbIMOMHUTCS.



KommeHTapuii:



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

bannos: 0 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.

Ecnv n npocTtoe, TO y HEro ecTb NPOCTON AenuTenb n, yAOBNETBOPSIOLWMIA yCrnoBuio. Ecnn e n coctaBHoe



KommeHTapuii:
peLLeHne He 3aBepLUEHO, AoKa3aTenbCcTBa HET

OPEALIAYWWN AKT. QNEMEHT
3aknoynTenbHbin aTan - Marematuka 8-9 21/22 (CKpbITbIN)

CNEOYIOWWMA AKT. SNEMEHT
BapuaHT 12

»


https://talant.spbu.ru/moodle/mod/spbuproctoredu/view.php?id=1437&forceview=1
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