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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=50307&course=2083

Bonpoc 1 Kons noexan Ha anekTpocamMokaTe B Mara3uH B COCEAHION AePEeBHI0 CO CKOPOCTbO 10~KM/4. [poexaB poBHO TpeTb BCEro NyTU, OH MOHSAS, Y4TO
BbinonHeH Npu OBMKEHWMU C NPEXHEN CKOPOCTLIO YCMeeT TOYHO K 3aKpbITUIO MarasuHa, 1 yBenu4yun ckopocTb BABoe. Ho korga oH npoexan poBHO 2/3
Bannos: 20 u3 BCEro nyTu, camokaT CrioMarcs, U ocTaBLUytocs YacTb nyTv Kong npowen newkoM. C Kakon CKOPOCTLIO OH LUEeS, eCNK ycrnen TOYHO K

20 3aKpbITUIO MarasnHa?

Myctb anvHa nytn S. Torga ¢ Havana nyTu 4o 3akpbITUs MarasuvHa octaetcsa S/10 yacos. [Nepyto TpeTb NyTy Konsa npoexan 3a (S/3)/10 Yacos,
BTOPYHO TpeTb 3a (5/2)/(10*2) yacos. [ycTb X - ckopocTb Konun newkom. Torga nocnegHiow TpeTb NyTK OH npoLen 3a S/3x yacos. OH npuwien
POBHO K 3aKpbITUO MarasuHa, noatomy S/30 + S/60 + S/x = S/10, 1/30 + 1/60 + 1/x = 1/10, otctoga 3x =1/(1/10 - 1/30 - 1/60) = 20 km/4. X = 20/3 = 6,
(6) KM/Y

OrtBeT: ckopocTb Konun 6,(6) kM/4




KommeHTapumn:




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

Bannos: 8 U3 20 X2 + ax + 2a JOMKEH NMETb 2 pasnnyHbIX LEeNbIX KOpHS. D = a2 - 8a, 910 AOMKHO ObITb 6onbLue 0. x1,2 = (-a + (a(a - 8))(1/2))/2. 3TO AOMKHO

6bITb LenbiM. Toraa u (a(a - 8))7(1/2) - uenoe. 3HaunT a(a - 8) ABNAeTCA TOYHbIM KBagpaToM, NycTb 310 yA2. Torga 8a = (a +y)(a - y). 3HauuT (a
+y) nnun (a - y) genutca Ha a. Ho B 06omx ckobkax ogHo criaraemoe (a) AenuTcs Ha a. 3HauuT 1 BTOpoe AenuTcsa Ha a. To ecTb y = K*a, rae K -
uenoe. Torga 8a = (a + ak)(a - ak), 8 = (kK + 1)(a - ak), 8 = (1 - k*2)a. Torga a - genutenb 8. To eCTb a MOXeT ObITb paBHO (-8, -4, -2, -1, 1, 2, 4, 8).
Takxke a(a - 8) 6onblue 0, noatomy a =1, 2, 4, 8 - He NoagxoasT. K2 =1 - 8/a. NoacTtaBnm BO3MOXHbIE a. kA2 =1- 8/(-1) =9. kA2 =1- 8/(-2) = 5.
kA2 =1-8/(-4)=3.k"2=1-8(-8) = 2. To eCcTb Npu a = -2, -4, -8 K HE ABNSAETCS LIENbIM, YTO NPOTUBOPEYNT YCIIOBMIO Bbibopa K. To ecTb
nogxoaut Tonbko a = -1. MNMpn a = -1, x1 = 2, X2 = -1. 7O Uenble Yncna

OTBeT: a =-1




KommeHTapui:
N3 8a = (a +y)(a-y) He cneayeT, 4To (a+y) vnu (a - y) AenuTca Ha a.




Bonpoc 3
BbinonHeH

Bannos: 20 n3
20

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

(BO BCcex nepexogax > nogpasymMmeBaeT 6orblue Nbo paBHO)

(a+b)(b+c)(c+a)=a"2b+ ab”2 + 2abc+acr2 +ar2c+bc"2+bM2c=bc(a+b+c)+ac(a+b+c)+abla+b+c)-abc=(ab+bc+ac)(a+b+c)-
abc. Hapgo gokasatb, 4To 370 Oonblue 8:

(ab+bc+ac)(a+b+c)>abc+ 8.

Mo HepaBeHcT(a + b + ¢)/3 > (abc)~(1/3), abc(a + b + ¢) = 3 > 3abc(abc)”(1/3). Bo3segem B ky6, cokpatnm Ha 27
(abc)M <1, abc < 1.

Torpa abc + 8 <9

3HauuT Hago Aokasatb, YTo (ab + bc+ac)(a+b+c¢) > 9
a+b+c=3/abc

3Ha4nT Hago gokasatb (ab + be + ac) > 3abc

Mo HepaBeHcTBY 0 cpeaHux: (ab + bc + ac) > 3(a*2b”2cA2)A(1/3)
3Ha4nT Hago gokasaThb, UTo 3(a”2b”2cA2)A(1/3) > 3abc
(a”2b”2cA2)M(1/3) > abe

Bosseagem B ky6: (a"2b”2c/2) > ar3b”3c3

310 BEPHO, TaK Kak abc <1, TO ecTb 1 U3Ha4arnbHoe HEpPaBEHCTBO BEPHO







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?

OueHka: pasgenvm KBagpar Ha YacTu: NeBbIN BEPXHUI KBaapaT 96*96, NpAMOYronbHUKK B HXKHEM paay 3*4 (1x 96/4), npsAMOYronbHUKK B
npaBom psigy 4*3 (ux 96/4) n NpaBbli HUXKHWIA KBaapaT 3*3. kBagpaTt 96*96 MOXXHO pa3buTb Ha (96/4)2 kBaapaToB 4*4, KOTOPblE HE
nepecekatoTcs. Torga B HUX BygeT xotd 6bl 96*¥96/2 chuLuek. B NpsAMOyronbHUKax 3*4 xots Obl No 4 ULLKK (T. K. €CNn JONONHUTL UX 40
KkBagpata 4*4 nobaButca 4 kneTkn). B kBagparte 3*3 xoTts Obl 1 duiuka (ecnmn JONoNHUTL ero 4o kBagparta 4*4 nobaBuTcs 7 KNETOK, TO eCTb HE
bonee 7 duwek). Toraa Bcero pulLek He MeHee YeM 96*96/2 + 2*96 + 1

Mpymep. ULLKM CTOAT Ha 401, 801 ... 9601 rOPU3OHTaNSX N BepTUKanax (Hymepauus crieBa Hanpaso, CBEPXY BHU3). U B KaxOQon KneTke,
crnpaBa CHU3Y OT KOTOPOW NepeceyeHne ropnusoHTany 1 BepTukanu ¢ ouikamu, 1 B NpaBov HUXHeN kneTke. (B kaxxgom kBagpate 4*4 oumiiku
OyoyT CTOATb HA OOHOWN U3 FOPU30OHTAaNEeNn, Ha OAHOM N3 BepTuKanen (MOCKONbKY (OULLKN CTOAT Ha Kaxgown 401) 1 elle B OAHOW KreTKe, NeBou
BEPXHEN OT TOUKM NEepPeceveHnst 3TOM ropu3oHTann n BEpTHKanNmM, UNn B NpaBon HUXKHEN KITeTKe KBagpaTa). Bcero domwek: B kBagparte 96*96
POBHO 96*96/2, + N0 4 PULLKM B NPSAMOYrofibHUKax 4*3, To ecTb + 4*96/4*2 = 2*96, +1 (puLLKa B NpaBOr HWXKHEN KreTKe. = 96*96/2 + 2*96+1

OTBeT: 96*96/2 + 2*96+1







Bonpoc 5
HeTt otBeTa

Bbann: 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.







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

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1407&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1625&forceview=1

