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Bonpoc

Nudo

YBaxaeMbin yyacTHUK Onumnuagbl!

Ha BbINonHeHne TecTta 3aknounTensHOro atana oTBoanTCs 230 MUHYT NAKOC 15 MUHYT Ha COXpPaHEHUe U NPUKPENNEHNE PELLEHUN.

Pa6oTta aBTomatnyeckn otnpaeutca B 14:05 no MockoBckoMy BpemeHu. OKHO Tarimepa Bbl yBuanTe B BEpXHEN YacTu pabo4dero
3KpaHa.

Bonpocbl TexHuveckoro xapakrtepa Bbl MoxeTe 3agaTtb HabniogaTtento B 4aTe (OKOLLKO BHU3Y B MPaBOW YacTu akpaHa). Ecnv Bam
notpebyeTcsa BbINTU B TyaneTHY0 KOMHaTy, OCTaBbTe B YaTe C NMPOKTOPOM COOBLLEHNSA O BpEMEHN BbIXOAa U BPEMEHU
BO3BpaLleHuns (Hanpumep, "12:04 - Bbiwen"). OTBET OT NPOKTOpPa XAaTb NPy 3TOM HE HY>KHO.

BapuaHT 3aknounTenbHOro atana cocTouT U3 5 3agay. PelueHne kaxgon 3agaym Bel moxeTe
a) NOJHOCTLIO 3anucaTth B Nose oTeeTa (Npy HEOBXOANMOCTM MOXHO MPUKPENUTL MNOSICHAOLWLMIA PUCYHOK),

6) nonHocTb HabpaTb B TEKCTOBOM peakTope C peaaktopom opmyn, npeobpasoBaTtb B popmart pdf n npukpenuTb
nonyumsLummncs dann. Ecnu y Bac HeT BoamoxHOCTU npeobpasoBath pelleHue B pdf, Bbl MoxeTe caenartb CKPUHLLOT 3KpaHa
(kHonka PrtScn Ha KnaBuaType uUnm BCTPOEHHbIN cepBuUc "HoXHULBI") 1 NPUKPENnTb ero.

O6patuTe BHUMaAHWE, K KaXKOoW 3a4ade MOXHO NPUKPENUTL TONbKO OAMH dhals, HazBaHWe KOTOpPoro hopmupyeTcsa no npaBuny
ol22*****_N, rge ol22***** _ Baw noruH, N - HOMep 3agaun.

B TekcTax peLleHnin, NpUKpenneHHbIX N300paxeHnsax n dannax He JOMKHO BbiTb HUKAKOW NepcoHarnbHOW nHopmaumm!

Bo BpeM4 BbINMOJIHEHNA BapMaHTa Ha KOMMbOTEpE MOXHO MOJ1b30BATbCA TOJIbKO TEKCTOBbIM peOaKTOPOM U BCTPOEHHLIM CEPBMCOM
co3gaHunA I/1306pa>KeHI/Il7I. l—IepHOBoe peweHne MOXHO BbIMNOJTHATb Ha 6ymare, paCI'IOJ'IO>KeHHOIZ B nosrne snanMocCTu Be6—KaMepr.



https://talant.spbu.ru/moodle/user/view.php?id=34887&course=2084

Bonpoc 1
BbinonHeH

Bannos: 18 n3
20

Ha kapTmnke HApHCOBAHO HECKOJLKO KPYIKOUKOB, COEIUHEHHLIX oTpe3kamu. Cama BLIOMpaeT Hary-
paIbHOe YUCTO 1 M PACCTABISET B KPYKOUKAX PA3NUIHbIe HATYPATbLHBIE YHCJIa TaK, YTOOBI I/ BCEX
9THX YHUCEJ BBINOJIHAIOCH CBOICTBO:

ecau wucaa a u b we coedurenn. ompesakom, mo cymma a + b doastcna bvims 83aUMHO Npocma ¢ N, a
ecAl CoedUMEHDBL, MO YUCAG @ + b U . dOAHCHDBL UMEMD 00ULUTE HAMYPAALHBLT desument, boavuwut 1.
[Tpn KaKOM HAMMEHBINEM 7. CYyIIECTBYeT Takas PaccTaHOBKa!

AOKaXKEM YTO NpY n AenAWMXCa Ha 2 pacCTaHOBKU HE CYLLECTBYET: MyCTb €CTb Takas pacCcTaHoBKa A. TOr4a ecrnv Bce yucna B
BEPLUMHAX OAHOM YETHOCTK, TO ByaeT NpoBeaeHO Kaxaoe pedbpo T.K. cyMMa vmcen no kpasim noboro pedpa YeTHa. nHadve, NyCcTb
€CTb BepLUMHA C YETHbIM YACITOM. TOrga 4 HECOCEAHUX C HEN BEPLUMHbI AOSMKHbI ObITb HEYETHBIMK, @ TOrAa CyMMa ABYX KpanHUX (M3
3TUX 4) AenUTCA Ha 2, a 3Ha4YnUT NpoBeaeHo pebpo, KOTOPOE He AOMKHO ObiTb MPOBEAEHO.

[AOKaXeM, YTO n He NPOCTOE YMCIO B HEKOTOPOW cTeneHn(He p~k): mycTb NpocToe 1 CyLlecTByeT paccTaHOBKa B, noaxoasiias nog
ycnoBue. Tora nockornbKy cyMma fobblx Ymcen Ha KoHuax pebep He B3auMHOMNPOCTa C n, TO OHa AEeNUTCs Ha p, Toraa nycTb
OCTaTOK OT AeneHns Ha p y 1 BepLUMNHbI- x, TOrAa Y CrieaytoLlen no UMKIy- -x, y CreayoLwen- x 1y cnegylLwen- -x: x;-x;x;-x, a Toraa
Oyoet npoBeaeHo pebpo mexay 1un 4 BepwnHamu, 2!

nycTb n AENUTCS Ha 3. NOCMOTPUM Ha BCE YuMcna no Mogyrnto 3. 3aMeTuM, YTO eCnv Cpeam Ymcen B BepLlUMHax ecTb =#1 1 =#2(rge =#
3TO CPaBHMMbI MOTOMY YTO TAKOrO CMMBOMA A HE HaLlen) TO Yncna =#2 MOryT CTOATb TONMbKO Ha COCeaHuX ¢ =#1 mecTax,
aHanorn4yHo =#1 MoryT CTOATb TOMbKO Ha COCEOHMX ¢ =#2 MecTax, Npu 3TOM MOXET ObITb <= 2 uncen =#1(cocegn 2) => eCTb <=2
yncen =#2 => Bcero He 6onbLue 4 octaTkoB =0, OCTaTKOB paBHbIX 0 <=2 T.K. UHA4Ye eCTb 2 HECOCEOHMWX, N HaM NPUOETCSA NPOBECTU
pebpo, KOTOPOro ObITb HE AOMKHO.

3HauuT ecnu n=#0 mod 3 TO Bce ocTaTku 310 Nnbo 0 n 1, nnbo 0 n 2.(0 Bce elle <=2) => AEeNMMOCTb YNCa n Ha 3 AaeT He bonblue
opfHoro pebpa Ha rpaHuLe(MOXHO ckasaTb, YTO eCrv PasfoXUTb N HA MHOXUTENK, TO MO MOAYIHO KaX40oro NpocToro Bce pebpa
MexXay HecoceaHUMM YMCSiaMn B3aUMHOMPOCThI C N => He AEeNATCS HM Ha O4HO NPOCTOE, ABNSAOLLEEeCH AeNUTENEM n. a Tak Xe
Kaxkgoe pebpo AoMmKHO No >=1 NpOCTOMY MOAYI, AeNn-Nt0 n 6bITh =#0 (T.K. MHA4Ye YMCNO B3aMMHOMPOCTO C n). 3HAYUT, YCrIOBUE
BbIMOITHEHO <=> (M0 KaXgoMy NpOCTOMY Aen-Nio n BCe BHYTPEHHME p-pa He cpaBHUMBI € 0, a KaXK4oe p-po Ha rpaHuue XoTb No
KakoMy-TO MOAYII0 cpaBHMMO ¢ 0.)- *)

nycTb n 4ENUTCA Ha NPOCTOE YXCMO p>3. Torga No MOAYM0 p MOXHO rapaHTUpoBaTh He 6onee 4 p-p Ha rpaHuue(BHYTPEHHWE p-pa-
TO KOTOPbIE€ HE NPOBEAEHDI, rPaHNYHbIe- NPOBEAEHbI(Ha PUC. B YCIOBUK)). JOKAXKEM 3TO:

NyCTb BEPLUMHbI 3aHYyMEpPOBaHbI MO UMKy : 12 3 4 5 6 7. Torga 3amMeTumM, 4TO €CIivM NO 9TOMY MOLYSH0 HE MOXET ObITb >2 nogpsag
noywmnx p-p genawmxcsa Ha p("p-po AennTcs Ha YMCnOo"- CyMMa YMCen Ha KOHUAaxX p-pa AenuTCs Ha YnUCno)- nHadve ectb >=3 =t0
OCTaTKM B HUX UMEIOT BUA -X: X;-X;X;-X => [1BE KpanHune OyayT coeamHeHbl p-pom, ?! 3HaunT anuHa noboro 6rnoka noapsg naywmx p-p
<=2 => eCTb<=4 p-p AenALunxca Ha p.




TOrAa 3aMeTuM, YTO ecrnin n=3*p- NPoCToe, TO n He NMOAOWAET T.K. FPAaHUYHBIX P-p OyAeT MeHblue 7. => B n €CTb >=2 NPOCTbIX AeN-ns
>3. Toraa MMHMMarnbHoe n 3To nMbo 3*5*7, nnbo 3*5*5, nnbo 5*7, nnbo 5*5.(ecnu >=1 NogoMAET KOHEYHO)(T.K. BCe ocTarnbHbIE n
Aensiiyecs Ha 2 NpoCTbIX He paBHbIX 3 BGornbLUe, eCny YMCHOo n AenUTcs Ha p~k rae p NMPOCToe, TO MOXHO YMEHbLUWTL n, NOAENUB

Ha p”k-1, OT 3TOro yCrioBUe He UCMOPTUTCS T.K. yCrioBue <=>*)5*5 kak Mbl NOHSANW He NOAXOAMT, U3 OCTalnbHbIX HAVMeHbLUee- 5*7 =>
n>=35

npumep Ha n=35: no moaynto 5 uncna cpaBHMmbl ¢ 14102 3 2, o mogynto 7-¢c 0 216 13 0- B nopsiake o6xoaa. no Kutamckom
Teopeme 06 ocTaTKkax CyLLEeCTBYIOT CKOSb YroaHO OonbLume YMcna, cpaBHMMbIE C AaHHbIMW OCTaTKaMy No B3aUMHOMNPOCTbIM
mMoaynam(5 n 7)=> CyLLEeCTBYIOT Takue pasrnnyHble YMcna, CpaBHUMbIE C TEM, C YEM HaNMCaHO. 3aMeTUM, 4YTO No Moaynto 5 GyayT
HapucoBaHbl TONbKo p-pa 12;2 3;5 6;6 7, a N0 Mogynto 7- TONbKO BCE OCTaBLUMECS Ha rpaHuue, => Takue ymcna nogongyt, nobeaa.

KommeHTapwmii:
HeT peanusauuun.




Bonpoc 2

BbinonHeH
Bannos: 20 us [pu z,y, z € (0, 2] HaiiuTe MAKCUMAIBLHOE 3HAUECHHE BLIPAYKEHUS
20
A (@ =6)Yr+6+(y?—6) Yy +6+(z>—6)vz+6
N 2+ y? + 22 '

JokaxeM 4To (x3-6)(x+6)"(1/3)<=x"2 npun 2>=x>0

sqrt((x"3-6)(x+6)"(1/3))<=((x"3-6)+(x+6)"(1/3))/2 - HepaBEHCTBO O CPeAHMX apUPMETUHECKOM N reOMETPUYECKOM
xN3-6<=2x-2 T.K. Xx(x\2-2)<4 -- x<2 U x"\2<4.

(x+6)"(1/3)<=2 TK. x<=2 => (x/3-6)+(x+6)"(1/3)<= 2x-2+2=2x => ((x"\3-6)+(x+6)"(1/3))/2<=x

=> (x"3-6)(x+6)"(1/3)<=x"2, aHanorn4yHo AnA y v z

3HAUUT A<=(x"2+y2+2/2)[(x2+y"2+2/2)=1

npumep ans a=1: x=y=z=2

(2%2+2%2+2%2)[(4+4+4)=1.




KommeHTapui:




Bonpoc 3
,HH&FOH&LJ‘[I/I BIIMCAHHOTO YeThLIPpeXyTroJbLHUKa ABCD nepecexKarTcda B TOYKe 0. BHyTpH TpeyroJbLIuKa

AOB puibpana takaa touka K, uro npamaa KO asngerca omccexktpucoii yrma CKD. Jlya DK
BTOPHYHO MEePeceKaeT OMHUCAHHYI0 OKPY:KHOCTL Tpeyronbuuka COK B Touke L, a nyu CK BTopuuHO

BbinonHeH

Bannos: 5 13 20

NEePEeCceKaeT ONMUCAHHY 0 OKPYRKHOCTE Tpeyrobanka DOK B rouke M. Haiijimre oTHOImMeHWe miomna e
rpeyronsaukos ALO n BMO.

nyctb yron dko =a => [_omd=/_dko=a=/_okc=/_olc -n3 BnucaHHOCTN YeTblpexyronbHukoB cokl n mkod
JOKaXKeM 4YTOo TpeyronbHUK abo=alo(=> oTHOLLEHMe nnowaaen =1)

OOCTPOMM TOYKM: cepeanHa ayru cd, nepecedyeHne ml n ab, nepeceyeHne mb v al, guameTpanbHO NPOTUBOMNOSIOXKHbIE TOYKN TOYKaM
a,b,c,d,l,m -Ha okpyxHOCTSX abcd,abcd,abcd,abed,cok,dok, AnameTpansHO NPOTUBOMOMNOXHbLIE TOYKN TOYKaM c,d -Ha
OKpYy>XHOCTAX cok,dok- al,a2,a3,a4,a5,a6,a7,a8,a9,a10,a11,a126p136 COOTBETCTBEHHO







Bonpoc 4 —
HaTypaﬂbﬂoe YHCJAO0 X B CACTEME CHUCJACHUA C OCHOBAHUEM T (?” < 36) HMeeT BHuA Ppqq, IpuiIeM 2q = 5p.

BbinonHeH .
OK&B&HOCB, qTO T-H4YHad 3allUCh YHCJIa Iz npencrapadeT C060H CeMHU3HAYTHBIM IMaJIHHIPOM C HYJIEBOMU

Bannos: 0 13 20

cpegreit rcpoii. (TTamwaIpOMOM HazbIBaeTCs YHCIO, KOTOPOE YHTAeTCs O JMHAKOBO CJIeBa HATIPABO W
cnpasa Haneso). Haiinure cymmy r-munbx mudp gncaa 2.

X=qq*r+p*ri2+p*ri3=(r+1)(q+pr2) =>
x"2=((r+1)(q+pri2))A2=r"6+r"\5*(2p"2)+r"4*(2pq+p”2)+r*3(4pq)+r"2(q”2+2pq)+r(q”2)+q"2

B 4 pa3psge 0 => kKoa. npu r*3 Ha camom gerne =0







Bonpoc 5
BbinonHeH

Bannos: 20 n3
20

[Ipu KaKuX N KAETYaTyI0 JIOCKY 1 X 1 MOXKHO pa30UTh 1O KJIeTOYKaM Ha OJIWH KBaJpaT 2 X 2 1 HEKOTOpOoe
KOJIMYIECTBO TIOJIOCOK U3 MATH KJAETOK TaK, 9TO KBAJIPAT OyIeT MPUMBIKATL K CTOPOHE JIOCKH?!

OTBET: Npu n(ganblue H) CPaBHUMbIX C 2 NO MOAymno 5(Bnaa 5k+2 npu K HaTypanbHbIX unn 0)

npuMep: NOCTaBUM KBaAapar 2*2 B NIEBbIN HYXKHUIA Yron. 2 KpanHUX NeBbIX cTonbua 3anofiHUM BepTUMKanbHbIMKY NMOTOCKaMU(3To
NPAM-K 2*5K 3HAUUT Tak MOXHO). OCTanbHOM NPsAM-K 5k*(5k+2) 3anonHUM ropnsoHTanbHbIMM NOSIOCKaMU. 3aMeTUM, YTO BCS JoCKa
pasbunack u kBagpar 2*2 npMMbIKaeT K rpaHuLe A0CKW, MPpUMEP NOAXOAMT.

JOKaXkeM, YTO H CPaBHUMO C 2 Unn 3 o MOAYSO 5: KONMYECTBO KMETOK B KBagpaTe- H*H=4+5*KonnyecTBO NOMOCOK => CPaBHUMO C 4
(mod 5) HO MO Moay”nto 5 ¢ 4 cpaBHMMBbI TONbKO KBagpaTbl 2 U 3 => H CPABHUMO C 2 UIK 3 No Moayno 5.

AOKaXeM YTO H He CpaBHMMO C 3 MO MOAYMIO 5: NyCTb CPaBHUMO U CyLLeCcTBYET nogxosiiee pasbueHune. nycte HYO kBagpat
NPUMbIKaAET K HUXKHEN CTOPOHE. TorAda ANs KaXaomn CTPOKM i MOCYUTAEM KONMUYECTBO ai BepTUKarbHbIX MOMOCOK C HUXKHEN KITETKOW
OaHHOW cTpoke. (MyCTb HUXHAS CTPOKa- 1-af) Toraa al#=1, a2#=0, a3#=2, a4#=0, a5#=0(rge #= - cpaBHUMO MO MOAYI0 5) 1

nanee ai#=0 npu i #=2, 4 unun 5, ai#=1 npwn i#=1, ai#=2 Npu i#=3 - QOKaKeM 3TO NO UHOYKLMN NO HOMEPY CTPOKN:

Nepexof; oT <i K i

aHamnorn4yHo, KOSIMYECTBO BEPTUKATIbHBIX MOSMIOCOK, C H/XXHEWN KNETKOM B i MOSTIOCKE 3TO KONMMYECTBO HE3aHATLIX NpeablayLLmMm
BEPTMKAbHbIMM MOSIOCKAMU N TOPU3OHTANTbHBIMU B i CTPOKE. => OHO CPaBHMMO MO MOAYJI0 5 C KONMMYECTBOM HE3AHATBIX
npenbliaywmMmmn BepTukanbHbIMU NOSTIOCKaMM KINETOK. T.e. ai#=5k+3-a(i-1)-a(i-2)-a(i-3)-a(i-4), HETPYAHO 3aMETUTb YTO A5 ONUCaHHOM
nocnegosaTenbHOCTU( ai#=0 npwn i #=2, 4 UnNn 5, ai#=1 npu i#=1, ai#=2 npu i#=3)-* ato(ai#=5k+3-a(i-1)-a(i-2)-a(i-3)-a(i-4))
BbIMOMHSAETCSH, U T.K. NOCNeaoBaTeNbHOCTb CTPOUTCS OAHO3HAYHO, TO * BbINOMHEHO.

6a3sa i=1 oueBmaHa- B 1 CTpoKe eCTb 5k+1 He3aHATas KneTka, Kaxaasa ropu3oHTanbHas- AnvHbl 5, 3Ha4YMT cymmapHas anuHa (no
ropmn3oHTanm) BCcex BepTuKarnbHbIX CpaBHMMa C 1 No mogymto 5 =>al#=1.

i=2 1 OanbluUe- KONMYeCcTBO BEPTUKAmbHbLIX MOMOCOK, C HWKHEW KIETKOW B i MOMOCKE 3TO KONMMYECTBO HE3aHATLIX NpeablayLumm
BEPTMKamNbHbIMU NMOIOCKaMM Y TOPU3OHTArbHLIMM B i CTPOKE. => OHO CPaBHMMO MO MOAYMIO 5 C KONMYECTBOM HEe3aHATbIX
npeablayLWnMmMmn BEPTMKanbHbIMM NOMOCKaMU KIETOK.

=>a2#=3-1-2=0; a3#=3-1=2; a4#=3-1-2=0; a5#=3-1-2=0
0a3a gokasaHa.

Tenepb 3aMETUM, YTO B BEPXHEN CTPOYKE MO JOKAa3aHHOMY paHee AO0MKHO ObiTb #=3 => x0T Obl 1 BEpTUKaribHasa Nonocka ¢ HUXKHeN
KITETKOW B 3TOWM CTPOKE, HO TaKoro 6biTb HE MOXET, nobeaa.




«

KommeHTapwmii:

NPEOLIOYWUN AKT. QNEMEHT

BapwuaHTt 13

CINEOYIOWWN AKT. QNEMEHT

BapuaHTt 21

»>



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1247&forceview=1
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