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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=55194&course=2083

Bonpoc 1
BbinonHeH

Bannos: 20 n3
20

Kons noexarn Ha anekTpocamokaTe B MarasvH B COCELHIOH AePEBHIO CO CKOPOCTLIO 10~KM/4. [TpoexaB poOBHO TPETb BCEro NMyTW, OH NMOHSS, YTO
Npwn OBMXXEHUM C NPEXHEN CKOPOCTbIO YCMEET TOYHO K 3aKpbITUKO MarasuHa, 1 yBenuyui CKopocTb BABOE. HO korga oH npoexan poBHO 2/3
BCEro nyTW, camokaT criomarscs, 1 octaBLlytocs Yactb Nyt Kons npowwen newkoM. C Kakon CKOPOCTBIO OH LUEf, eCrin ycnen TOYHO K
3aKpbITUIO MarasnHa?

IMycTb BeCb NyTb paBeH - S => nepBas TpeTb NyTK 310 1/3 S, HayanbHaa ckopocTb Konu - V, Toraa nycTb Ha NepPBYHO TPETb NyTW OH 3aTpaTun
Bpems t. Torga 1/3 S =V * t, a Tk Kons noHan, 4To npu ABUXEHUW C MOCTOSAHHOW CKOPOCTBIO OH YCNeBaeT POBHO K 3aKPbITUIO, TO HA BECb MYTb
emMy Hafgo 3atpatutb S [ V = 3t BpemeHn. [lanee OH yBenmyumn CKOpoCTb BABOE 1 exarn 40 TOro MOMEHTa, Kora cromMarica camokart. TK
camokarT criomarics korga Kons npoexan poBHO 2/3 nyTu, 3Ha4YUT ocTaBLUnecs 1/3 nyTu OH LWen newwkom => [epByto TPeTb OH exar co
CKOPOCTbIO V, NOCMEAHIO TPETb C KAKON-TO CKOPOCTLIO, 3HAYMT OCTaBLUMIACS NPOMEXYTOK MeXAy nocnegHen TpeTbio U NepBOn TPETbIO
paBeH TPeTu NyTu, To ecTb y Konun Bce y4yacTku nyTw, rae y Hero pasHasi CKopocTb paBHbl. 3HaUYUT nepByto TpeTb Konga npoexan 3a Bpem4 t,
BTOPY!O 3a Bpems 1/2 t, TK CKOPOCTb B ABa pa3a bonblue, 3HaYUT 1 BpeMS B 2 pa3a MeHbLUE, TK y4aCTKM NYTU paBHbl, 3HAYUT OCTaBLUYHOCS
TpeTb NEeLIKOM OH Lwen 3a BpeMda 3t -t - 1/2 t = 1.5 t, TK npuLLen poBHO K 3aKpbITUIO, 3HAYUT U NOTPaTUI Ha BECb NYTb 3t BpEMEHU, TO eCTb Ha
nocnegHtoto Tpetb Kong 3atpatun B 1.5 pasa 6onblue BpeMeHW, YeM Ha NEePBYHO, 3HAYUT €ro CKOpocTb Obina B 1.5 pasa MeHbLue, YeM Ha
nepBOM y4acTKe => ero CKopocTb bbina pasHa 10kM/4 : 1.5 = 20/3 KM/u.

OTBeT: 20/3 KM/M




KommeHTapumn:




Bonpoc 2
HeTt otBeTa

bann: 20

HanauTe Bce Lenble a, ANA KOTOPbIX KBaAPaTHbIN TPEXYneH =2 + ax + 2a VMeeT [Ba PasnuyHbIX LieSbiX KOPHS.







Bonpoc 3
HeTt otBeTa

bann: 20

MonoxuTenbHble Yncna a, b u c ynosneTeopsatoT ycnosuio abe(a + b+ ¢) = 3 . [lokaxute HepaBeHCTBO (a + b)(b+c)(c+a) > 8 .







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?

Pa3obbem kBagpat 99x99 Ha KBagpaThbl 4x4, HA4YMHAsA C NEBOrO BEPXHErO yrna, Torga HWKHME 3 CTPOKM 1 nocnegHue 3 ctonba octaHyTcs
Hepa3buTbiMK, pasobbeM MX Ha NPSIMOYTONbHUKN 3x4, TOrAa BHU3Y CripaBa OCTaHeTCAa kBaapart 3x3.

3ameTnm, YTO B KaXXO0M KBagpate 4x4 OOIMKHO ObiTb XOTS-0bl 8 huLLIEK, KaXXO0M NPAMOYTofibHUKE 3x4 XOTS-0bl 4 OULLKK, U B NOCNegHEM
kBagpate 3x3 xoTa-6bl 1 pmwka. Torga Bcero uLlek A0MKHO BbiTb XOTA-0bl 24*24*8 + 24*4*2 + 1 = 4801 douLuka. [lokaxkem 4To UX XBaTuT.
Kaxxabii kBagpat 4x4 3 Haluero pa3bueHus 3anonHuM Tak:

® ¢
®
®
eofeefeeles

Kaxxablvi npsAMOYronbHUK 3x4 BHM3Y 3aMoSfiHUM Takke, Kak BEpXHUE 3 CTPOKM KBagpaTa 4x4 (Ha pUCcyHKe), B NpaBblX NPSAMOYrofbHUKax 4x3
nocTaBMM Kak neBble 3 ctonbua kBagpaTta 4x4 (Ha pycyHke), a B KBagpaTe 3x3 NOCTaBMM B FIEBYHO BEPXHIOK KNETKY OULLKY.

Torga k nobom kBagparte 4x4 Halwlero kBagparta 99x99 cTouT POBHO 8 chuLLEK.

OtBeT: 4801 douLLKa.







Bonpoc 5
BbinonHeH

Bannos: 8 u3 20

AwnaroHanu yetbipexyronbHuka ABC D nepecekatotcs B Touke O. AnaroHans AC' — 6uccektpuca yra £/ BAD, Touka M — cepeguHa
cTopoHbl BC, a Touka N — cepeguHa otpeska DO. [lokaxuTe, 4To YeTblipexyronbHuk A BC' D siBNsieTCst BMIMCAHHbIM TOTAa U TONbKO TOrAa,
korga yetblipexyronbHuk ABM N siBnsieTcs BNMCaHHbIM.

Mpegnonoxum, 4to ABCD - BNnCaHHbIN, Torda HY>KHO AokasaTb, YTO ABMN - BNUCAHHbIN.

1) Yron BAC = yron CAD, Tk AC - 6buccekTtpuca yrna BAD => Tk ABCD - BnucaHHbIN, To yron BCA = yron BDA, yron CBD = yron CAD
2) MC=1/2BC,ND =1/2 OD

3) Paccmotpum TpeyronbHukun ABC n AOD:

yron BAC = yron CAD

yron BCA = yron BDA => TpeyronbHukn ABC n AOD nogo6bHel => BC/AC = OD/AD => MC/AC = ND/AD.

4) MC/AC = ND/AD

yron BCA = yron BDA => tpeyronbHukn AMC n AND nogo6Hbl => yron MAC = yron NAD => yron AON + yron NAD = yron AON + yron MAC =
yron MAN = yron CAD = yron CBD.

5) YeTbipéxyronbHuk ABMN:

yron MBN = yron MAN => ABMN - BNXCaHHbIA => 4TA.







Bonpoc 6 HokaxuTe, 4To y Kaxgoro n3 uncen n! + 1, n! + 2, \dots, n! + n MOXHO BbIGpaTb NPOCTON AeNUTENb, Ha KOTOPbLIA HE OeNUTCA HU OOHO M3
BbinonHeH OCTallbHbIX.

Bannos: 20 n3
20
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OPEALIAYLWWA AKT. SNEMEHT

KommeHTapumn:

BapuaHTt 11

CINEOYIOUWWN AKT. SNEMEHT

BapuanT 21
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Bo3bméM unciio nl+X, rae X<n, Toraa JOKaXeM, YTO Y HETO €CTh
YHUKAJIbHBIA OIPOCTOU AEIIUTEID P, HA KOTOPOE HE NEIUTCS
oosibiie HUKaKkoe n!+Yy. Ecnu u n!+x, u n!+y nensrcs Ha kakoe-
TO p, TO M (N!+X) — (N!+Y) Toke memuTes Ha P, TO €CTh X-Y
JETUTCS Ha P, TOTAa X CPAaBHUM C y TI0 MOJIYJIIO P.

n! n!
nl+x =x * (; + 1), ecim (; + 1) — npocroe, To 0HO OOJIBIIIE N,

(n-1)!

TK 3TO N YMHOXHUThH Ha na u em€ +1, torma n!'+Xx kparHo p,

TOTJIa ITI0YEMY HET Takoro N!'+y, KOTopoe KpaTHO TOMY e P,
IPEANOJI0XKKM, UTO ecTh, Toraa (nN!+x) — (n!+y) Toxe genurcs
Ha P, TO €CTh X-Y JACIMUTCS Ha P, TOIAa X CPABHUM C Y 110
MOJIYJIIO P, HO OHU 00a MEHBIIIE P, TK p>n, TOrAa X=Y,

n!
IpPOTHBOpEYHne. A eciu (; + 1) — cocraBHOE, TOTr/1a OHO KPATHO

n!
KaKOMY-TO Dj, TOrJa — HE KpaTHO Pj, TOrJa €CIU  KpaTHO Pj, TO
i X

n!
i <n, HO TK n! COACPKUT X B PA3JIOKCHHUU U KPATCH Pj 4 — HE
> X

COZEPKUT X B PA3I0KECHUU U HE KPATEH Pj TOIBKO X KpaTEeH Di.
TOTJIa U3 YUCEN OT 1 0 n TOJIBKO X KpaTeH Pj, 3HAUUT X=P;,
Torjaa N!'+X KpaTHO Pij ¥ OHO €AMHCTBEHHOE Cpeau uncel ot n!+1
10 N!+Nn, KoTopoe KpaTHO P;j, MOTOMY UTO n! KpaTeH pj, a Kakoe-
TO y HE KpaTHO Pj TK UHAYE X=Yy, a 3HAYUT U cCymMmMa n!+y He
KpaTHa Pj, 3HAYUT y n!+X Pj 3TO YHUKATbHBIN JCIUTEIb => Y
Kaxj0oro yucia ot N!+1 g0 n!+nN ecTh yHUKaIbHBIN IPOCTOM
JEIUTENb, HA KOTOPBIM HE JICIUTCA HU OJTHO U3 OCTaIbHBIX.
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