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Bonpoc

Nudo

YBaxaembin y4acTHUK Onumnuagbi!

Ha BbinonHeHne TecTta 3akounTENbHOro 3Tana oTeoauTcs 230 MUHYT NIIOC 15 MUHYT Ha COXpaHeHWe 1 NPUKpennenne peweHnii. Pabota
aBTOMaTu4yeckun otnpasutcs B 14:05 no MockoBckomy BpemeHu. OKHO Tanmepa Bbl yBuanTe B BepxHen 4actu paboyero akpaHa.

Bonpockl TexHnyeckoro xapakrepa Bbl MoxeTe 3agaTb Habntogartento B YaTe (OKOLLKO BHM3Y B MPaBOM YacTu akpaHa). Ecnn Bam
noTpebyeTca BbINTW B TyaneTHyt0 KOMHaTy, OCTaBbTe B YaTe C NPOKTOPOM COOOLLEHMA O BPEMEHWN BbiXo4a Y BPpEMEHWN BO3BPALLEHMUS
(Hanpumep, "12:04 - Bbiwen"). OTBET OT NPOKTOPA XA4aTb MPU 3TOM HE HY>KHO.

BapuaHT 3aKknounTesibHOro atana cocTouT U3 6 3agad. PelleHune kaxagon 3agadn Bel moxeTe
a) NOSTHOCTbLIO 3anucaTthb B Nnose oTeeTa (Npu HeoBX0AUMOCTM MOXHO MPUKPENUTL MOSACHAIOLWMIA PUCYHOK),

6) nonHocTbIO HabpaTb B TEKCTOBOM pefaKkTope C peaaktopoM dopMyr, npeobpasoBats B doopmat pdf n npukpenuTb nonyynsLunics ann.
Ecnu y Bac HeT Bo3amMoxHOCTU npeobpasoBaTh pelueHune B pdf, Bbl MoXeTe caenatb CKPUMHLLIOT 3KkpaHa (KHorka PrtScn Ha knasuaType nnm
BCTPOEHHbIV cepBUC "HOXHMLBI") 1 NPUKPENNUTDL Ero.

O6patnTe BHUMaHME, K KaXKAoW 3agadve MOXHO NMPUKPENnTb TONbKO OAMH dhalin, Ha3BaHME KOTOPOro OOPMUPYETCS MO NpaBuny ol22***** N,
rae ol22***** _ Baw norunH, N - Homep 3agayn.

B TekcTax pelseHun, npukpenneHHbIX n3obpaxeHuax u hannax He OMKHO ObiTb HUKAKOW NepcoHanbHOM MHopmMaumm!

Bo Bpems BbINONHEHMSA BapyaHTa Ha KOMMNbOTEPE MOXHO NOMb30BaTbCSl TONbKO TEKCTOBLIM PEAAKTOPOM U BCTPOEHHBIM CEPBMCOM CO34aHUsA
n306paxeHnn. YHepHOBOE peLLEHNE MOXHO BbIMOMHATL HAa Bymare, pacnonoXxXeHHON B Norne BMAUMOCTH BeO-kamepbl.



https://talant.spbu.ru/moodle/user/view.php?id=65783&course=2083

Bonpoc 1 Kons noexarn Ha anekTpocamokaTe B MarasvH B COCELHIOH AePEBHIO CO CKOPOCTLIO 10~KM/4. [TpoexaB poOBHO TPETb BCEro NMyTW, OH NMOHSS, YTO
BbinonHeH Npv ABUWKEHWUN C MPEXHEN CKOPOCTbIO YCNeeT TOYHO K 3aKpbITUIO MarasvHa, U YBENMYun ckopocTb BaBoe. Ho Korga oH npoexan poBHO 2/3
Bannos: 20 us BCEro nyTW, camokaT criomarscs, 1 octaBLlytocs Yactb Nyt Kons npowwen newkoM. C Kakon CKOPOCTBIO OH LUEf, eCrin ycnen TOYHO K

20 3aKpbITUIO MarasnHa?

IMycTb BeCb NyTb paBeH 3s U BpeMs, 3a KOTOPOE KOst Npoexar nepsBylo TPETb s paBHO 2t. Torga s/2t = 10. TOrga K 9ToMy MOMEHTY Y Hero
OCTaBasioch elle 4t BpeMeHu. BTopyto TpeTb NyTn OH Npoxasn co CKOOPOCThLIo 20, criegoBaTernbHO NOTpaTun BpeMd, paBHoe s/20=t 13 1
paBeHcTBa. TOrga Ha ocTaBLUYHOCS TPETb MYTU Y HErO €CTb 3t, a 3HaUYUT, OH NPONOET Er0 CO CKOPPOCTLIO, PaBHOM s/3t=20/3 KMm/u.




KommeHTapuin:




Bonpoc 2 Hangute Bce Lenble a, AN KOTOPbIX KBaAPaTHbIN TpexyneH 2 + az + 2a UMeeT [Ba PasnuyHbIX LEMbIX KOPHSI.

BbinonHeH
Bannos: 20 u3 MycTb cooTBETCBYOLWME KOPHU ByayT paBHbl x1 x2. Torga x1+x2 = -a, x1*x2= 2a. TOrga -2(x1+x2)=x1*x2. [lepeHecem Bce B OOHY YacTb, NONy4nM
20 X1*x2+2*x1+2*x2=0. [Jo6aBMM Kk 06eMM YacTsiM Mo 4. x1*(x2+2)+2(x2+2)= 4. Toraa (x1+2)(x2+2)=4. Ho x1 x2 uenble 1 pasnunyHble. Ho 4 genutcs

TONbKO Ha 4, 2, 1,-1,-2,-4 1 NIpy 3TOM COMHOXUTENN AOIMKHbI ObITb Pa3NnYHbl, CIIeA0BaTNELHO, He PaBHbl 2 1 2 UMK -2 U -2 COOTBETCBEHHO.
3HauuT, ecTb ABa BapuuHTa: x1+2=-1, x2+2= -4 1 Nnpun 3ToM x1=-3,x2=-6 , 1 a = 9. x14+2=1, x2+2= 4 1 npun 3ToM x1=-1, x2=2, a = -1.







Bonpoc 3 MonoxuTenbHble Yncna a, b U ¢ yaoBneTBopsitoT yenosuto abe(a + b+ ¢) = 3 . fokaxuTe HepaBeHcTBO (a + b)(b+c)(c+a) > 8.
BbinonHeH

Bannos: 0 13 20 3ameTuMm, 4YTto abc(a+b+c)>= abc*3abc







Bonpoc 4
BbinonHeH

Bannos: 20 n3
20

Kakoe HanmeHbLLee KONMYecTBO (hULLIEK MOXHO pacCTaBuUTb B KneTkax Tabnumubl 99 x 99 Tak, uTobbl B Kaxxaom kBagpate 4 X 4 6bino He
MeHee BOCbMU huLLek?

MpoHymepyem cTonbubl CTPOKM OT 1 40 99 1 BblAENMM A0CKY 96*96 C nNeBbiM BEPXHMM yriiom GonbLuen A0CKW. KBagpaT 96*96 pa3spesaercs
Ha 24 *24 kBagpaTa 4*4, a 3HauuT, B HEM 3aKpalleHbl XOTsl Obl 24*24*8 kneTok. [okaxxeM, YTO B KaXKAOoM KBagpaTe 4*4 3Ton Tabnuubl MOXeT
ObITb 3aKpaLleHO POBHO 8 KOETOK. 3aKpacum B KaXK4OM Bblpe3aHHOM KBagapate 4*4 Bce KIETKM HUXKe MaBHOM AMaroHanm, HaunHarLwencs B
npaBOM BEPXHEM YIIY U ABE KpanHWe KNeTKu 3TOM e AnaroHanu. Torga octanoch NPoBEpUTh, YTO BO BCEX BO3MOXHbIX KBAapaTax 4*4
3akpawleHbl XoT4 Obl 8 kneTok. [JencTBUTENbHO, NPU CABUre Bbipe3aHHOMo KBaapaTa Ha 1 CToMNteL Ui CTPOKY OgHa 3akpalleHHas
3aMeHSEeTCs Ha Apyryto, a ABe 3aKpalleHHble - Ha 2 Apyrux. Tenepb pacCcMTpUM OCTaBLUMecs nonockl 3 * 96. X Mbl paspesaemM Ha 24*2
NPSIMOYTONbHUKOB 3*4. B KaXKAoM 13 HUX eCTb XOTH Obl 4 3aKpalleHHble KNeTKW, MHade npy AOCTPauBHUM ero 4o keaapaaTa 4*4 He 6yaet
BbINOMHEHO ycrnoBue. B kKaxxaoM TakoMm ropu3oHTaribHOM NPSMOYTofibHUKE Mbl KPaCUM KparHUIM NpaBblvi CTONGEL, Y HWXKHIOK KNETKY TPETbEro
cTtonbua, B BEPTUKaNbHOM - HUKHIOK CTPOKY M NpaByHo KNeTKy 3 CTPOKW. Takum 06pa3om, YCroBu easnis Takux NpsiMoyrofibHUKOB Takke
BblnonHsieTcsa. OcTancs neBbl HUXKHUIA KBAApAT 3 Ha 3, B KOTOPOM AOSMKHA t0bITb 3aKpalleHa XoTs 6bl 1 kneTka, nbo B ocTaBLUMXCA 7 He
MOXET ObITb 3aKpalleHO 8 KNeTok. Bcero 3akpalleHHbIX KNeTOK NonyYnnoch 24*24*8+48%*4+1







Bonpoc 9 AwnaroHanu yetbipexyronbHuka ABC D nepecekatotcs B Touke O. AnaroHans AC' — 6uccektpuca yra £/ BAD, Touka M — cepeguHa

BbinonHeH cTopoHbl BC, a Touka N — cepeguHa otpeska DO. [lokaxuTe, 4To YeTblipexyronbHuk A BC' D siBNsieTCst BMIMCAHHbIM TOTAa U TONbKO TOrAa,
Bannos: 8 u3 20 korga yetblipexyronbHuk ABM N siBnsieTcs BNMCaHHbIM.

[okaxkeM cHa4yana B 0gHYy CTOPOHY, ef1ICK YeTbIpeXyroribHUK abecd BnMcaHHbIN, TO yron adb= yron acd n TpeyronbHUK acb 1 ado Nog6HbI MO 2
yrnam, n6o yrnbl dac bac paBHbl No ycnoeuto. Takum obpasom, MeamaHbl an am B 3TUX NOOOIHOHbIX TPEYroNibHMKax Takke OTCeKaroT
Nofo06GHbIE, @ 3HAYUT, YIbl dan can paBHbl, HO TOrA4a YrMbl nam dac TOXe paBHbl, HO U3 BNMCAHHOCTU abcd yrmbl dac dbc paBHb|,
cnegoBartenbHO Yribl nam nbm paBHbI. [103TOMyY YeTpblEXYroflbHUK abmn BNMCAHHbIN







Bonpoc 6
HeTt otBeTa

bann: 20

HokaxuTe, 4To y Kaxgoro n3 uincen n! + 1, n! + 2, \dots, n! + n MOXHO BbIGpaTb NPOCTON AeNUTENb, Ha KOTOPbLIA HE AEeNUTCA HU OOHO M3
ocCTanbHbIX.




«

OPEOLIAYWNNA AKT. QNEMEHT

BapuaHT 21

CINEOYIOUWWN AKT. SNEMEHT

BapuaHTt 13

»
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