TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012229505 02229505

noHenenbHuK, 14 ®epanb 2022, 10:08
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
3 4ac. 56 MUH.

60,00 13 100,00

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=52369&course=2084

Bonpoc 1 Ha rapTuake HAPMCOBAHO HECKOJBKO KPYYKOTKOB, COCTMHEHHBIX oTpeskamu. Cama BRIOWpaer Harty-

paJbHOE YHCI0 72 U PACCTABISET B KPYKOUKAX Pa3IUYHbIE HATYPAIbHBIE YHCIa TaK, YTOOBI A7 BCEX
STHX YUCEIT BBITOJIHAIOCH CBOMCTBO:
ecau wucaa a u b ve coedunenvt ompedkom, mo cymma a + b doasicna 6eimv 83auMHO Npocma ¢ N, a

BbinonHeH

Bannos: 20,00
13 20,00

ecAl CoedUMEHDBL, MO YUCAG @ + b U . dOAHCHDBL UMEMD 00ULUTE HAMYPAALHBLT desument, boavuwut 1.
[Tpn KaKOM HAMMEHBINEM 7. CYyIIECTBYeT Takas PaccTaHOBKa!

FAcHo, YTO BCe 7 Ymcen nomnapHo pasnnyHbl, MHavye oba coceda 0oHOro U3 ABYX PaBHbIX YMCEN AOMKHbI OblTb COEAUHEHBI CO
BTOPbIM, HO O6LLMIA coceq Yy ABYX KPYXXKOB MOXET ObITb TONbKO OAWH - MPOTMBOpPeYne!
PaccMoTpyM Ha Kakue NpocTble Yncrna MOXET AenuTcs n.

n - HE MOXET AEeNUTCS Ha 2 T.K. Kak Obl Mbl HE pacCTaBnAnn 7 YMcer no Kpyry: HanayTcsa 2 He COCeACTBYIOLLMX YNCTa OOQHOM
YETHOCTK, a X CyMMma ByaeT He B3auMHO npocTa C n.

MycTb n AenuTCS Ha 3; PAaCCMOTPUM OCTaTKM YMCEen CTOSILLMX MO KPYry Npu AeneHnn Ha 3. 3aMeTuM, YTO YMCEN KpaTHbIX TPEM
MOXeT ObITb He Gonee ABYX, MPX 3TOM OHW AOIMKHbI coceacTBoBaTh. OcTanbHble (OT NATU A0 CEMM) YMCEN UMEKOT OCTaToK 1 Unu 2,
3aMeTUM, YTO YMCNa MMEoLLIME pa3Hble OCTaTKM 06a3aTenbHO OOMKHbI COCEACTBOBATL T.K. 1+ 2 = 3, HO TorAa BCce Yncna Kpome
AensLmxcsa Ha 3 MMerT OAMHAKOBbIM OCTaTOK NPW AENEeHUN Ha 3, MHade ByayT CoequHEHbl HEKOTOPbIE ABA HE COCEACTBYOLLMX
Kpy»ka. Takum 06pasom, ecnm n AenUTCs Ha 3: OCTaéTCcs He MeHee 6 CYMM YMCeN He AeNnswmnxcs Ha 3, HO He B3anMHO NPOCTbIX C n.

3ameTuMm, 4To He MOXET ObiTb Gonee AByX Noapsa UAYLMX OTPE3KOB, HaPUCOBaHHLIX brarogapst 4ENMMMOCTM CYyMM YUCEN Ha OauvH
1 TOT XXe NPOCTON Aenutens - p. [Ina noboro NpocToro AenuTens n MoxeT bbiTb He Bonee 2 yncen Jenswmxcs Ha Hero, Npu Yém
OHM JOIMKHbI CTOSATb PSAOM. [yCTb YACNO MMEET OCTaToK t He = O NpuW AenNeHun Ha p, TOr4a ero coces AOMKeH MMETb OCTaTOK p-t.
MycTb BTOPOW COCef YMcrna ¢ OCTaTKoOM p - t TOXXe MMEET OCTaToK p. Tak M TONbKO Tak MOryT ObiTb 06pa3oBaHbl 2 NoAPS UOYLLMX
oTpe3ka Gnarogapsi 4eNMMOCTU CYMM YMCESN HA OAMH U TOT )K€ NPOCTON AENUTENb - p, HO 3aMETUM, YTO Mbl HAKAK HE MOXEM
NPOANUTb AaHHYI0 LIENOYKY He 06pa3oBaB CBSI3N MeXy He COCeACTBYLNMM BEPLUMHAMW.

1) Takum o6pasom, ecnv n AenNUTCS Ha 3: OCTaéTcs He MeHee 6 CyMM YMCen He AensALmUXCs Ha 3, HO He B3aMMHO MPOCTLIX C n.

2)3ameTum, YTo He MOXET ObITb Bonee ABYX Noapsaa NayLLMX OTPE3KOB, HAPUCOBAHHbIX Bnarogapst 4eNMMOCTM CYMM YMCEn Ha
OOVH W TOT e NPOCTOW AenuTensb - p.

N3 aTux AByX yTBEPXKAEHWUI CriedyeT, YTO ecrnv n AEnNUTCst Ha 3, TO OHO Takke AenuTcsa XoTsi Obl Ha 2 ApYrMX NPOCTbIX Yncna (T.K.
ocTaéTtcsa 6 noapsan UAYLIMX OTPE3KOB)

Takke 13 BTOPOro yTBEPXXAEHUS CrieayeT, YTo n AeNUTCS XOTs Obl Ha 2 NPOCTLIX Yncha.
3 BblleckasaHHOro B Kyrne C TEM, YTO n He AENUTCS Ha 2 creayerT, YTo n >= 5*7 = 35 (HauMeHbLUMe NPOCTble YMcna nocne 2 u 3)

Yucna: 35-15-62-18 - 31 -9 - 21 paccTaBreHHble Mo Kpyry yooBNeTBopsAtoT n = 35




OTBET: 35

KommeHTapwmii:




Bonpoc 2
BbinonHeH

Bannos: 20,00
13 20,00

[pu z,y, z € (0, 2] HaiiuTe MAKCUMAIBLHOE 3HAUECHHE BLIPAYKEHUS

(+° = 6) YT 0+ (y° —6) YyF0+ (>~ 6) ¥zT06

A= - - -
x2 + y2 + 22

3ametum, uto npu x n3 (0; 6"3]: x2> 0 >= (3 - 6)(x + 6)'/3

Mpu x 13 (6'3; 2): 0be yacTy Bonblie HyNs, PACCMOTPUM KX OTHOLLEHMe (NpaBas YacTb/x2) = (x - 6/x2)(x + 6)13 . Ha (0; +«):

6/x2 yObLIBAET, 3HAUNT NepBas ckobka BO3pacTaeT Kak CyMma BO3pacTatoLLmMX, NPU NOACTAHOBKE X = 2 B (X - 6/x2) nony4vaem 2,
cnepoBaTenbHo Ha (6'3; 2): neBas ckobka < 14, npaBasi >xe ckobka < 2 T.K. (x + 6)1/3 BO3pacTaEeT Ha BCEM MHOXXECTBE BELLLECTBEHHbIX
yucer, a Npu NoACcTaHoOBKe x = 2: nonyyaeM 2. Torga nponsseaeHne MeHblLue 1.

Mony4yaetcs Ha (0;2]: X2 >= (x3 -6)(x + 6)”3 . PaBeHcTBO gocTturaetcs npu x = 2 (nerko yéeanTtbcs)
Tenepb paccmMoTpum BCHO ApOOb:

e Yycnmtenb <= 3HaMeHaTensd
e 3HameHaTenb > 0

CneposaTtenbHO 3HaveHve Apobu He npeBsbIwaeT 1, Npu x =y = z = 2 3TO 3Ha4YeHne JocTuraeTcs (nerko yoeamrbes).
OTBET: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
5 3 y Yy
annos: 0,00 n3
20,00 BTOPHYIHO MePecekaeT OMUCAHHYIO0 OKPY:KHOCTL Tpeyroabuuka COK B rouke L, a nyu C'K Bropudno

BbinonHeH

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




KommeHTapwmii:




Bonpoc 4
BbinonHeH

Bannos: 20,00
13 20,00

Harypamnioe aucio & B cucTeme cuucaenus ¢ ocnopanueM 1 (r < 36) umeer sun Ppqq, npudem 2q = 5p.
Oxazanoch, 9T0 r-HYHAS 3alHCh 9ACTA 12 TpeacTaBiasgeT coboil CeMHI3HAYHBIN MATHHIPOM € HyJIeBOI
cpegreit rcpoii. (TTamwaIpOMOM HazbIBaeTCs YHCIO, KOTOPOE YHTAeTCs O JMHAKOBO CJIeBa HATIPABO W
cnpasa Haneso). Haiinure cymmy r-munbx mudp gncaa 2.

Ecnu p? >=r, TO x? B r - U4HOIA CUCTEME CUUCTIEHNS| BOCbMM3HAYHOE YMCHO => p2 < r <=36=>p <=5
3 cooTHOLLEHNst 2q = 5p AACHO, YTO p - YETHO, CnegoBaTenbHO p - MMB0 2, N60o 4 (0 BbiTb HE MOXET T.K. YACIIO HAYMHAETCS C p)

1) Ecnmp=2,1T0q=5.

T.K. 4uncno - nanMHAapom: nepeas uudpa = nocnegHen => 4 = 25 mod r => r - 6o 7, nmodo 21.

B 7-puuHoit cucteme) (2255)2 = 5525344 He noaxoauTt

B 21-puyHon cucreme) (2255)2 = 4950594 noaxoguT, cymma undp = 36

CTtouT Takke paccMOTpeTb cnyyaun, koraa 4 + 1= 25 mod r => r - 60 10, nM60 20. (Ha30BEM Takoe Nepeckokom vepes 1)
B 10-puuHOit cucteme) (2255)° = 5085025 He NoaXoauT

B 20-pnyHoi cucteme) (2255)2 = 4|9]6|2|7|11|5 He nogxoouT

Cny4aii nepeckoka 4Yepes 2 paccMatpuBaTb HET HEOOXOAMMOCTM T.K. OH ByAeT NPOMCXoanTb NpU r < 7 (T.K. NpU r = 7: NEPECKOK NAET
TONbKO vepes 1)

25 =1 mod 6 He noaxoauT

r <=5 He NoaxoguT TK.r > q

2) Ecnimp=4,T10q=10.

T.K. ymMcno - nanuHapom: nepeas undpa = nocnegHen => 16 =100 mod r => r - nu60 21, nudo 28.

B 28-puyHon cucreme) (414110]10)? = 17|7/17|26/19|7]16 He noaxoauT

B 21-puyHon cucteme) (4|4|10|10)2 =17|14[19]1|0]15|16 He nogxoauTt

lMepeckok Yyepes 1 He ocylecTBUM T.K. 17 = 100 ToNbKO MO Moaysnto 83 (MpocToe ymcno > 43)

[Mepeckok Yepes 2 03Ha4YaeT, YTO B NEPBOM paspsige - 18 => OCHOBaHME CUCTEMbI CHMCHEHUS XOTS Obl 19, HO
B 19-puyHom cucteme) (4/4/10110)2 = 17/18|9]18]|0[15|5 nepeckok TornbKo Yepes 1.

CnenoBaTenibHO pacCMOTPEeHbI BCe Cryyau.
OTBET: 36

MepeckokoM yepes n Mbl 0603HaYanM CUTyaLmIo, KOra NepBas r-puyHas umdpa ynucna - He p2, a p>+n 3amMeTum, 4To B
paccMmaTpuBaeMblX YCNOBUSAX:

(1) Ecnu npu kakom TO r = k HabnrogaeTcs Nepeckok Yepes n, To Npu r < k Takke ByaeT nepeckok XoTs Bkl Yepes n. [ycTb HeT, NycTb
B k-pu4HON cncteme cuncneHnst eCTb NePECcKoK Yepes n, a Npu t < k nepeckok < Yem 4yepes n, Torga

Yuncno B k-puyHom cucteme > (p2+n)*k7 > (p2+n)*t7 > Yuncno B t-puYHOM CUCTEME, HO YMCra B pasHbIX CUCTE

(2) Ecnn npu kakom To r = k HabnogaeTca Nepeckok Yepes n, To nNpu r > k ByaeT nepeckok He Gonee 4Yem vepes n (4ns n = 0 Toxe
BepHO). [ycTb HEeT, NyCTb B k-pUYHOM CUCTEME CHUCTIEHNSA €CTb NEPECKOK Yepes n, a Npu t > k nepeckok > yem 4Yepes n, Toraa




Yucno B k-puyHom cucteme < (p2+n+1)*k’ < (p?+n+1)*t’ < Yucno B t-puyHoOii cucTeme

KommeHTapwii:




Bonpoc 5
HpI/I KAaKHX N KJI€TYATYIO JTOCKY 72 X 7t MOXKHO pa36HTb IO KJjeTO4YKaM Ha OOAHUH KBaJlpaT 2X21u HEKOTOpoe

BbinonHeH
KOJWUYeCTBO ITIOJOCOK U3 AT KﬂeTOK'EMK,qTOZKBaﬂpaT 6YﬂeT HpHRﬂﬂK&TL K CTOpOHe,HOCKH?

Bannos: 0,00 n3
20,00




«

KommeHTapuii:

OPEOLIAYLWWA AKT. QNEMEHT

BapuaHTt 11

CINEOYIOWWNA AKT. QNEMEHT

BapuaHTt 23

>



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1385&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1387&forceview=1

