TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

0l2216602 012216602

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

noHeaensHuK, 14 ®eppanb 2022, 14:03
3 yac. 54 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=44267&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20,00
13 20,00

Ha xapTuHke HapmMCOBAHO HECKOJIBKO KPYKOYKOB, COCTHHEHHBIX OTpe3kamu. TaHs BhIOMpaeT HATY-
paJbHOE YUCJI0 N U paccTaBjsgeT B KPYKOoUKaxX pa3/MdHble HaTypaJdbHbIE YUcsa Tak, YTOOBI 71 BeeX
3TUX THCEN BBIMOTHATIOCH CBOUCTBO:

ecau wucaa a u b ne coedunenv ompeskom, mo cymma a’ + b> doadicna Gvimb 63aUMHO NPOCMA € N, G
ecau coedunens, mo wucaa a’ + b> u n doascnvr umems obuuii namypasvusiii deaumenn, borvui 1.
[Ipn KakOM HamMeHbINIEM i CYIIEeCTBYeT TaKasl pacCTaHOBKA?!

O6o3HayeHus: x\k - x B cTenenun k. x =(mod n) y 3HA4UT, YTO X CPABHMUMO C y MO MOAYMIO n
[MpoHymepyeM BepLUnHbI MO YacoBow cTpenke 1, 2, 3, 4, 5.

OTBeT: n =65
n =1 He nogxoauT , T.K. AOSKeH ObITb 0OWMIN AenuTens > 1.

Jlemma 1. n - HeYeTHo.

MycTb n - YeTHO. [ycTb X1 - YeTHoe. Toraa X3 U x4 HeYeTHble(T.K. MHade X1 A 2 + x3/A2 = yeTHoe nnu x1 A 2 + x4/2 = yeTHoe).
AHanormyHo paccmoTpeB napy x3 1 X5 a Takke x4 1 X2 NOHUMaeM, UTO x2 U x5 - YeTHble, HO Toraa X272 + x5/2 = yeTHoe.
[MpoTmBoOpeume.

Jlemma 2. B pasnoxeHun ymcna n Bce NpocTbie B 101 CTeNEeHW. OTO OYEBUOHO, T.K. €CNX YNCNO HE AennuTcs Ha k TO 1 He AennuTcsa Ha
kA2 n ecnun yncno genutca Ha kA2 To genutca u Ha k.

Jlemma 3. n - He npocToe. Ecnn n npocToe, To 1 06NN MHOXUTENb MOXET ObITh TOMNBKO nN.

Torga x1°2 =(mod n) -x2/2.

x272 =(mod n) -x3/2.

x372 =(mod n) -x4/2.

x4"2 =(mod n) -x5/2.

x572 =(mod n) -x112.

=> x172 =(mod n) x3/2 =(mod n) x5/2 =(mod n) -x1°2 =(mod n) => oHn Bce 0. Ho Toraa x1°2 + x3/2 =(mod n) 0. [poTnBOpeune.
Ecnu y n xoTta 66l TpU NpOCTLIX, TO n >= 3*5*7 =105. 105 >65.

3HauunT y n gBa NpocTbIx. PaccmoTpeB Bce KBagpaTMyHble ocTaTtku 3, 7 1 11 MOHMMaeM, YTo HETYy AByX OcTaTkoB kpome 0 n 0 cymma
KOTpbIX KpaTHa 3, 7 n 11 cooTBETCTBEHO(Takke 3TO BEPHO no TeopemMe Pepma: a2 + bA2 =(mod p) 0 <=> nnbo a = b = 0 nNubo p = 4*k
+1). EAMHCTBEHHAsA BO3MOXHOCTb UCNOMb30BaTh MX B Ka4eCcTBe 06LLEro MHOXUTENS - 3TO €CNK B ABYX COCEAHMX BepLUMHax OyayT
CTOATb Yncna cpaBHuMble ¢ 0. Ho ecnu Takmx uncen Byaet xotsa Obl 3, TO Mexay KakuMmn-To AByms pebpa He Byget, a cymma nx




KBagpartoB KpaTtHa p(p - ato 3, 7 unu 11). Torga nyctb x1 1 x2 cpaBHUMO C Hynem no Moaynio p. Toraa Bce ocTanbHble cocefHue
CYMMbl UMEIOT obLWwmin MHOXUTENb q(q - BTOPOW NpocTomn aenuTens n). Torga nycTtb x142 =(mod q) a, X272 = (mod q) b. x5°2 =(mod q)
g-a.=> x4"2 =(mod q) = a. x3/2 =(mod q) q - b. HoO Mbl 3HaeMm, 4To x3/2 + x4"2 =(mod q) 0 =>a+qg-b=(modq) 0 =>a=b

Ho Torga x572 + x2/2 =(mod q) g-b + b =(mod q) = 0 HO OHWN He coeAuHeHbI.

=> B2 MMHUMarbHbIX NPOCTbLIX 5 1 13. n = 65. MNpumep 1, 2, 10, 30, 7. 172 + 2/ 2 kpaTHO 5. 222 + 107" 2 =104 =13 * 8 kpaTHO 13. 102 +
30~ 2 kpaTHO 5(06a cnaraembix KpaTHO 5). 3072 + 7/ 2 =(mod 13) (4)A2 + 49 =(mod 13) 65 = 13*5 kpaTHo 13.

772 +17 2 =50 kpaTHO 5.1+ 100 =101 (He KpaTHO He 5 He 13),

172 + 3072 =(mod 13) 1+ 16 =(mod 13) 17. 901 =(mod 5) 1 (He KpaTHO He 5 He 13)

272 4+ 3072 = (mod 5) 4, 272 + 3072 = (mod 13) 272 + 472 =(mod 13) 7 (He KpaTHO He 5 He 13)
27 2+7"2=53(He KpaTHO He 5 He 13)

10 A2 +7 /A2 =149 (He KpaTHO He 5 He 13, TK. 149 = 2* 5*¥ 13 + 9),

Bcé BbinonHsaeTcs

KommeHTapuin:




Bonpoc 2
BbinonHeH

Bannos: 20,00
13 20,00

IIpu z,y, z = 1 naiiguTe MUHAMAJIbHOE 3HAYEHHE BBIPAYKEHUS

V3t y+ 3Byt +z 4+ V32 2 -3
N TY + Yz + 2x '

A

xN2 + yA2 + z/\2
O6o03HayeHue: sqrt(x) - KOpeHb U3 x. X"k - x B cTeneHu k.

OteeT: 1

Mpumep: npux=y=z=1

A = (sqrt(3*1 + 1)+sqrt(3*1 + 1)+sqrt(3*1+1) - 3)/(1*1 +1*1+1*1) = (2+2+2-3) [3=3/3 =1
OueHka:

TK Xy, x>=1,T0 3*x4 +y > 1 => sqrt(3*x"4 + y) >=1=> yncnutenb HeoTpuULaTeneH, 3HaMeHaTernb ToXe => JOKaXeM, YTO YncnuTenb
Oonblue 3rameHaTtend => A >=1.

TK x>=1, TO x4 >= x"2 => 2¥xN4 >= 2*xN2 => 3*xN4 >= xN4 + 2% xN2 => 3*xN4 + 1 >= x4 + 2*¥xN2 +1=>
sqrt(3*x~4 + 1) >= sqrt((x"2+1)"2)
sqrt(3*xM4 + 1) >=x"2 +1

TKy>=1, TO sqrt(3*x"4 +y) >= x"2 + 1 => AHanorn4yHo nNoBTopuB AN sqrt(3*y~4 + z) u sqrt(3*z"4 + x) nony4aem, Y7o sqrt(3*x"\4 +y) +
sqrt(3*yM 4 + z) + sqrt(3*z/4 + x) >= x"2 + yA2 + z/2 + 3. [1o TpaHCHepaBeHCTBY x"2 + y"2 + z/2 >= yeM ntobas gpyras nepecrtaHoOBKa
=> sqrt(3*x"\4 +y) + sqrt(3*yN4 + z) + sqrt(3*z74 + x) - 3 >= x*y + y*z + z¥x =>

A>=1




KommeHTapui:




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

BbinonHeH
KPYT HEro OKPYKHOCTH OTMeYeHa TouKa F, quaMeTpaabHo NpOoTHBonooxKuag D, npuyem orpesku AB
Bannos: 20,00 .- .
U3 20,00 u DE ne nepecekarorca. Halingure oTHOmenne miomaaeii tpeyronbauka BC'D u 4eThIpexyroibHuKa
ABED.

MycTb Touka nepeceyeHus guaroHanen ABCD - T. N. Sabed = Sdab + Sdeb. T.k. AC nepenengukynsipHo BD, To AN - BbicOTa B Tpeyr.
DAB. Tk E - gnametp. npotus. D, To ED - gnametp => <DBE = 90 => EB - BbIcOTa B Tpeyr. DEB => Sabed =1/2 * AN * BD +1/2 * EB * BD
=1/2 * BD * (AN + EB). NycTb B' gnameTpanbHo npotmononoxHas B. Torga BO = BO = DO = EO =R => TK. AgnaroHanu gensrcs
nononam 1o DBEB' - napanenorpam c yrnom 90 => 310 npsamoyronbHuk. [Nycts AN nepecekaet BE B M. 3HaunTt T.k. AN nepeneHz.
DB, To NM || EB, ME || NB => MNBE - napan. ¢ yrnom 90 => npamoyronsHuk => MN = EB. IycTb K - cepeanHa MN. OTcumeTpum
pucyHok oTHocuTenbHo KO. N coBnaget ¢ M(T.k. OK nepneHg MN). BD ¢ EB', nonyokp ¢ nonyokp => A coBnageT ¢ C(T.K. A NexuT Ha
nonyokp un npsmas AK nepexogut B KC) => MC = AN => AN + EB = MC + MN = CN Ho Sbcd = 1/2*CN*(BD) => oTHOLLEHME nnoLwagaen
paBHoO 1.




KommeHTapwii:




Bonpoc 4
HeT oTBeTa

Bbann: 20,00

Ha nocke nanucano unciao @ = 9999 B cucTteme cUuc/IeHWs: ¢ 9eTHBIM OCHOBaHHWeM 1. Bacsi BbIsSICHWII,
YTO r-WYHAd 3alHCh T° MpeacTaBiasgeT coboil BOCHhMH3HAYHBIN NAJIUHIPOM, Y KOTOPOTO CyMMa BTOPOi
u Tperneil mudp pasaa 24. ([TaauHapoMOM HA3BIBAGTCA YHUCIO, KOTOPOE YUTAETCS OUHAKOBO CJIEBA
HAITPABO W CIIpaBa HaaeBo). [Ipw KakuWxX 1 TaKoe BO3MOYKHO?!







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

BbinonHeH

. HTO A4 TH0OBIX YeThIpeX KJIeTOK OJIHOIO 1ieTa, PacioJOKeHHBIX B O/THOM CTOHﬁue, clipaBa OT BepXHeu
annos: 0,00 u3 -

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

BO3MOYKHO

OtBeT: 674 yBeTa. Pacnonoxum 673 uBeTa nogpsia B nepeom ctonbue. Caenam Tak elle Tpu pasa. B nocnegHo KneTky nonoxmm
674bI1 LUBET. Torga B NnepBoM cTonbue He ByaeT HM OAHOrO LBeTa BCTpevatowerocs 4 pasa. OcranbHble cTonoubl 3anosiHuM
aHarnorn4yHo




KommeHTapwmii:
YKka3aHHOe 3HayeHune n He siBNAeTCca HaMMmeHbLlM. OBoCcHOBaHME HEBEPHOE.

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

