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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=31588&course=2084

Bon oc1
P Ha KapTHHKC HapPHCOBaHO HECKOJBKO KPYVXKOYKOB, COCIMHEHHBIX OTPE3KaMH. TaHH BbIﬁIrIpaeT HaTY-

BbinonHeH

paJibHOe YMCJIO N M PacCTaBJIgeT B KPYYKOUYKaX pas/IMuHble HATypaJbHbIe UHCJIa TakK, YTOOBI A1 BCEX
5 18,00 .
M: ;g%BO ITHUX YHCEJ BBITOIHSIIOCH CBOMCTBO:

ecau wucaa a u b ne coedunenv. ompesrom, mo cymma a> + b> doastcna Gvimb 63aGUMHO NPOCMA € T,
ecau coedunens, mo wucaa a’ + b> u n doascnvr umems obuuii namypasvusiii deaumenn, borvui 1.
[Ipn KakOM HamMeHbINIEM i CYIIEeCTBYeT TaKasl pacCTaHOBKA?!




012202309_1.pdf

KommeHTapuin: He 060CHOBaH Nn.5 peLueHns



https://talant.spbu.ru/moodle/pluginfile.php/171875/question/response_attachments/44393/2/874110/ol2202309_1.pdf?forcedownload=1

Bonpoc 2

BLinonHEH Ilpu x,y, z = 1 naliiure MUHUMAJIBHOE 3HAYEHUE BbIPAKEHUA

Bannos: 2,00 n3

20,00 A_\/3$4+y+\/3y4—|—z—|—\/3z4+m—3
N TY + Yz + 2x '

Mpu x=y=z=1 A npuHUMaeT 3Ha4veHune 1

Mpwn poctatovHo BonbLUNX Xx,y,z A YCTPEMNAETCH K KOPHIO U3 3.




KommeHTapuin: O60CcHOBaHME OTCYTCTBYET, OTBET HE CHOPMYNMPOBAH.




Bonpoc 3 . .
,HaH BIHUCAHHILIH YeTLIPEXYI'OJILHUK ABCD ¢ NePrHnenaIuKyJIAPHLIMHA OUarOHAJIAMH. Ha omnmcanmoii no-

KPYT HEro OKPYKHOCTH OTMeYeHa TOUYKa F, IuaMeTpasbHo IpOTHBONONOKHAag [, npuueM orpesku AB
Bannos: 15,00 o o
U3 20,00 u DE ne nepecekarorca. Halingure oTHOmenne miomaaeii tpeyronbauka BC'D u 4eThIpexyroibHuKa

BbinonHeH

ABED.




012202309 _3.pdf

KommeHTapwmii:
PeweHne HepgocTaTouHO nogpobHoe.



https://talant.spbu.ru/moodle/pluginfile.php/171875/question/response_attachments/44393/4/874112/ol2202309_3.pdf?forcedownload=1

Bonpoc4
Ha nocke nanucano unciao @ = 9999 B cucTteme cUuc/IeHWs: ¢ 9eTHBIM OCHOBaHHWeM 1. Bacsi BbIsSICHWII,

: 2000 YTO r-WYHAd 3alHCh T° MpeacTaBiasgeT coboil BOCHhMH3HAYHBIN NAJIUHIPOM, Y KOTOPOTO CyMMa BTOPOi
arnos: , -
13 20,00 u Tperneil mudp pasaa 24. ([TaauHapoMOM HA3BIBAGTCA YHUCIO, KOTOPOE YUTAETCS OUHAKOBO CJIEBA

BbinonHeH

HAITPABO W CIIpaBa HaaeBo). [Ipw KakuWxX 1 TaKoe BO3MOYKHO?!




012202309_4.pdf

KommeHTapuii:
lMpoBepka r=26 He nornHas.



https://talant.spbu.ru/moodle/pluginfile.php/171875/question/response_attachments/44393/5/874113/ol2202309_4.pdf?forcedownload=1

Bonpoc 5
Hamna xkpagparmaa tabauma 2021 x 2021. Kaskgaqg ee KiieTka oKpalnena B OJUH U3 N IBeToB. V3BecTto,

BbinonHeH

. qT0 OJ1d TH0OBIX YeThIpeX KJIeTOK OJIHOIO 1ieTa, PacioJOKeHHBIX B O/THOM CTOHﬁue, ClipaBa OT BepXHeu
annos: 0,00 n3 -

20,00 W3 HHX WU CJA€Ba OT HHUXKHCHU W3 HUX HET KJIETOK TOro K€ IIBETa. HpH KaKOM HaHMMEHBIIIEM 71 TaKOe

BO3MOYKHO

[2021/4+1]+[log2([2021/4+1])+1]




KommeHTapwmii:
PelueHuns Her.

OPEALIOYWWNWA AKT. SNEMEHT CNEOYIOUWNA AKT. 9NEMEHT
< BapuaHTt 21 BapuaHTt 14 »



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1386&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1248&forceview=1

Nel.

1.n>1

2. N He ABNAETCA NPOCTbIM YUC/IOM. B MPOTUBHOM C/ly4ae TOIbKO N MOXKET BbITb OOLLMM MHOXUTENEM
COCeHUX KBAZpPaTOB uncen, T.e. a’=-b’=c’=-d* (mod n) u a*+d” genntca Ha n, NPOTUBOPEUME YCAOBHIO.
3. MMHMManbHOE N He JeNNTCA Ha CTeNeHb NPOCTOro YMcna. [JeicTBUTeNbHO, EC/IM CYMMA KBaApPaToOB U
n nmetot HOZL, KpaTHbI cteneHn p, HOL, KpaTeH M NPOCTO YMCAY P, @ €CAN CYMMA KBaApaToB M N
B3aMMHO MPOCTbl, TO CYMMA He 4e/INTCA Ha P, OTCOA43 Mbl MOXXEM YMEHbLLWTb N, 3aMEHMB CTEMEHb
MPOCTOro YMCAa Ha NPOCTOe YMCAO.

[anee paccyKaeHna gns MUHUMANBHOIO N.

4. n He pennTca Ha 2. B npoTMBHOM c/lydae Nosly4aeMm, YTo B «3BE3404KE» U3 BEPLUMH YMCAA Ha
cocefHUX pebpax UMetoT pasHyto YeTHoCTb. Ho pebep 5, oTKyAa cneayeT, 4To, Nponasace no pebpam, mbl
MOJIYYNM, YTO YMCAA @ MU @ UMEIOT PA3HYHO YETHOCTb, MPOTUBOPEYME.

5. 3ameTum, 4To Cymma KBagpaTtoB AsyX uncen geamntca Ha 3\7\11 TonbKo Toraa, Korga u camm ymcna
aenatca Ha 3\7\11 (3To nerko npoBepuTh).

6. MpeanonoXmnm, 4To N — NPoMn3BeAeHME ABYX NPOCTbIX YNCEN. 3aMETUM, YTO N He genuntca Ha s=3\7\11.
Ecnu s He yyactByeT B HOlax cymm KBaZpaTOB U N, Mbl MOXEM pPa3aennTb h Ha S, B NPOTUBHOM C/ayyae
6e3 orpaHuueHusa obLHOCTM a’=-e” (mod s). OTcioAa a v e AeNATCA Ha S, 3HAYUT 6OJIbLUE HUKAKOe U3
yncen He Ae/INTCA Ha S M OCTajIbHble CYMMbl KBaApaToB coceaHux uncen umetot HOZL, ¢ n pasHbIii n/s. Ho
Toraa a’=-b’zc’=-d* (mod n/s) n a’+d” genntca Ha n/s Kak 1 n, NPOTUBOPEUME YCIOBUIO.

OTclofa y Hac n xoTa 6bl 5*13=65.
Mpumep Ha 65: Habop uucen {1,3,4,20,5}. /lerko npoBepuUTb, STOT HAOOP NOAXOANT, €C/IN PACCTABUTb €ro

B 3TOM NopsAKe No Kpyry.

7. Npeanonoxum, 4To n — NpousBeseHue xoTa 6bl TPEX NPOCTbIX Ymcen. Torga n He meHblue, yem 3*5*7
> 65, yXKe He MMHMMaNbHOE n.

OTBeT: 65



Ne3.

OTmeTnm TouRy F, aMameTpanbHO NPoTMBONOOXKHYIO Touke B. BE, DF n AC nepneHaunkynapHbl BD,oTctona oHm
napannenbHbl. OTMETUM TOYKY NepeceyeHms AnaroHanei Kak X, Toraa naowaab TpeyronbHuka ABX paBHa naowaan
AEX, a nnhowaab ADX — nnowaan AFX. A nnowaab BED = BEF ns cummetpun u pasHa EXF. OTcioaa naowagb

B E yeTblpéxyrosibHMKa ABED paBHa naowaan TpeyrosbHuka AEF, KoTopbiii 13
CUMMETPUM paBeH TpeyroabHuKy BCD. OTcloaa oTHOWeHMe pasHo 1.

OTBeT: 1




Ne4.

M3 Toro, 4to cymma AByx undp — 24, r>=12.

X2 = (9*(rP+r2+r+1))% = 81 * (r*+2r+3r*+4r*+3r%42r+1)

MycTb Npu feneHnn a Ha b nonyyaercs yactHoe a//b 1 octaTok a%b. Torga

MNepBana cnpaBa undpa — 81%r

BTopas cnpasa undpa — (162+81//r)%r (U3 npegpiaywiero paspaaa nepeknHynocb 81//r)
TpeTba umdpa — (243+(162+81//r)//r)%r, n 1.4,

B KOHEYHOM MTOre B BbiCLUEM pa3pAae 3anmMcaHo Yncao
(81+(162+(243+(324+(243+(162+81//r)//r)//r)//v)//0)//r)/ /¢

OTctoga BUAHO, UTO r<=82, MHa4e mMbl 6bl NOYYMAK, YTO B BEPXHEM pa3paLe 3anmcaHo umcao 0
(nocne noacuéta Bcex 3HauYeHU), T.e. uMdp B uncne — 7. Ho 82 He noaxoamT, T.K. Nerko
NPoOBEpPUTDb, YTO B HUKHEM paspase — 81, a B BepxHem — 1, M YNCO He NAZIMHAPOM.

Ecnm r=12, To B eAuHMLIAX 3aNMCaHO YNCNO 7, a B BbiCLLeM pa3paae (nocne noacyérta Bcex
YacTHbIX) — 9, He NaANHAPOM

Ecnn r=14, To B eAMHMLAX 3aNMCaHO YNCNO 5, a B BbicLeM paspage — 6, He NaIMHAPOM

Ecnn r=16, TO B eAnMHMLAX 3aNNCAHO YNCAO 1, a B BbICLLEM pa3pAae — 5, HEe NAIMHLPOM.

Ecam r>=18 1o 3ameTum, uto 81//r <=4, (162+4)//r <=9, (243+19)//r <= 14, (324+14)//r<=18,
(243+18)//r<=14, (162+14)//r <= 9. Ecnu He cywecTByeT Takoro k, uto kr nexut B npomeskyTtke
o1 81 g0 90 (a Takoe cyLecTByeT TobKO Ad r=42, 44 n 22), 10 90//r = 81//r. 3HauuT, nuem
Takoe r, yto 81//r = 81%r.

Ecnu oHM paBHbl z, To 81 = z(r+1). OTcloga r=26 unu 80.

Onauncen e 42,4422 90//r=81//r+1n81//r+1 = 81%r=z

81 =(z-1)r+z

80=(z-1)(r+1) KopHe# cpean uncen 42, 22 n 44 Her.

Yucno x* — NaNMHAPOM, 3HAYUT CYMMa YMCEN B AECATKAX U COTHAX paBHa 24
Yucno B gecaTkax - (162+81//r)%r

Yucno B coTHAX - (243+(162+81//r)//r)%r

Ecnu r=80, T0o 3T1 ABa Ymcna pasHbl 3 U 5, B cymme He gatot 24.

Ecnv r=26, T0 3T1 ABa YMcna pasHbl 9 1 15, B cymme gatot 24.

OTBeT: 26
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