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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=46447&course=2084

B 1
onpoc Ha KapTHIKE HAPHCOBANO HECKOILKO KPYXKOYKOB, COCTHHEHIBIX OTpe3kaMh. KocTa BLIOMpaeT HaTy-

pasbHOE YHCTO N W PACCTABIACT B KPYKOUKAX PA3THIHbIC HATYPATLHBIE YHCTA TaK, ITOOBI IS BCEX
E:gg%aézo,oo 3TUX YHrCce]] BBITOJHAJIOCH CBONCTRO:

BbinonHeH

ecau wucaa a u b me coedunenn. ompeaxkom, mo cymma a + b doascna 6BUMb B3AUMMO NPOCMA € T, @
ecau coedurenot, mo wucsa @+ b un dosskcnve umemsv 0buUTE HaMYPasLHBLT deaumenn, boavuut 1.
[Tpu KakOoM HAUMEHbLITIEM 7 CYIIECTBYeT TaKas pacCTaHOBKa?




012218352 _1.pdf

KommeHTapwii:



https://talant.spbu.ru/moodle/pluginfile.php/174700/question/response_attachments/44065/2/880502/ol2218352_1.pdf?forcedownload=1

Bonpocz
BbInomnHeH HpH r, Y,z > 0 HafI,ZLHTe MaKCHMaJILHOE 3Ha49€HHe BLIPaXKCHHA

Bannos: 20,00

13 20,00 A—(x_y) 2 +y2 4+ (y — 2) y2+22+(z_$)\/m+\/§
- (@ =92+ (y— 22+ (z —2)” +2 |
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KommeHTapwii:



https://talant.spbu.ru/moodle/pluginfile.php/174700/question/response_attachments/44065/3/880503/ol2218352_2.pdf?forcedownload=1

Bonpoc 3
Ha CTOpOHaXx AB v CD BnucaHsoro HeThIPDeXyTroJbHUKA ABOD, He ABJIAI0IIEerocd TpaHeﬂ,Heﬁ, OTMe-

Eamnos: 0.00 13 genbl Toukn P u R coorsercreenno, npuuem AP : PB = CR : RD. Ha orpeske PR Brnibpana Takas
20,00 rouka (), uto PQ : QR = AB : CD. Haiinure otnomenue mnomaneii Tpeyronsankos AQD n BQC),

BbinonHeH

ecnm u3secTHo, 9to AD = x w BC = y.
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KommeHTapui:
TpeyronbHukn AQD 1 BQC He nogo6Hbl.



https://talant.spbu.ru/moodle/pluginfile.php/174700/question/response_attachments/44065/4/880504/ol2218352_3.pdf?forcedownload=1

Bonpoc 4

BbinonHeH 3anucn, HaTYyPaAJBLHOrO YHCIa £ B CHCTEME CUHCIeHns ¢ ocnoBamueM 7 (r < 70) moaydaercsa n-KpaTHLIM
Bannos: 20,00 MMOBTOPEHHEeM HeKOTOPOil mapsl U, TJIe N —— HATypaabHOe 4ucao. QKa3amoch, 9TO T-HYHAA 3aMHChH
13 20,00 2

x? coctout u3 4n equnun. Haiinure Bce mapwt (7, 2), TpH KOTOPBIX TAKOE BO3MOKHO.
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KommeHTapui:



https://talant.spbu.ru/moodle/pluginfile.php/174700/question/response_attachments/44065/5/880505/ol2218352_4.pdf?forcedownload=1

Bonpoc 5
BbinonHeH

Bannos: 0,00 n3
20,00

Jocka m x n (m,n > 15) paspesana Ha (HUTYPKW W3 JeCATH €IMHWYHBIX KBaIPATHKOB BH/JIA
(burypku MOXKHO OBOPAYUBATL M NEPEBOPAYMBATH). IIpy Kakux m u 1 Takoe BO3MOXKHO?




«

KommeHTapuii:

NPEALIAYIWIWM AKT. 9NEMEHT

BapuaHt 25

CNEOYIOWWN AKT. SNEMEHT

Bapwuant 27

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1389&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1390&forceview=1

3apaval
B pelueHnn 3ToM 3aaa4m byaem UCNonb3oBaTh caeaytolme 0603HauYeHUs:
a mod b = ¢ — 3HauuT, YTO OCTATOK OT AesieHNs Yncna a Ha b paBeH c;
a (b) = ¢ — 3HaUUT, YTO YNC/IO A CPABHMMO C YNC/IOM C MO MOoAYAIO b;
PeweHue:

0O603HauYMM BePLUNHbI AaHHOTO 6-yrofibHMKa 6ykBamu a, b, ¢, d, e, f (b u f coegnMHeHbl 4ONOAHUTENBHBIM
OTpEe3KoM), Toraa 3sTMMM Ke bykBamu byaem 0603HauaTb YUMCNA, KOTOPbIE BMUCHIBAIOT B 3T BEPLUMHBI:
Hanpumep, B BEPLUMHE @ —YNUCAO 3, B BepwnHe b —uncno b n Tak ganee.

Oevicteme 1:
MpoBepnm, KaKUM ABAAETCA YUCAO N: YETHBIM UAN HEYETHbIM:

MycTb YMCNO N — YETHOE, TOr4A PAaCCMOTPMM BEPLUMHBI @, C, €: OHWU He COeAUHEHbI MeXKay COboi, 3HaUUT
He umeloT oblero aeautenacn=>(a+c)mod2=1,(a+e)mod2=1

(@a-1)mod2=cu(a—1)mod2=e =>(e+c)(2)=(a—1+a-1)(2)=0, HO BEPLUUHbI C U € He
COeAMHEHbI, NO3TOMY (e + C) HEe MOXKET UMETb AeNnTeNb 2 => NPOTUBOPEYME, NOITOMY YNCIO0 N —
HeYyéTHoe.

Hevicteue 2:

MpoBeprM, MOXKET M YACAO N BbITb NPOCTLIM MW UMETL BUA N = P2, rae p — NPOCTOe YUCAO:
MycTb 3TO BO3MOXHO, YnCN0 n — npocTtoe => (a +b) modn=0=>

(a+b)(n)=0=>b(n)=-a

(b+c)(n)=0=>c(n)=-b

(c+d)(n)=0=>d(n)=-c

(d+e)(n)=0=>e(n)=-d

(e+f)(n)=0=>f(n)=-e

(@+f)(n)=0=>f(n)=-a

Torpa a (n)=c, b (n)=d (n)=f, Ho b u f coegnHeHbI, a BepwnHbI b 1 d — HET, To ecTb Mbl NPULWAK K
NPOTUBOPEUMIO => N — HE NPOCTOE YMUCI0 U N <> pA2, rae p — NPOCTOe YUCAO.

[Oevicteue 1 1 2 NoKasanum, Y4To YMC/I0 N He KPATHO 2 U UMEeET MUHUMYM 2 Pa3IMYHbIX AeNnTens,
OT/INYHbLIX OT 1 U N, HAMMEHbLLIee TaKoe HaTypanbHoe Yncno n = 3*5 =15

Mpueenem npumep ana n = 15:

B BepLUMHbI paccTaBUM ymcna: a—umcno 11, b —uncno 1, c—uncno 2, d —umncno 3, e —uncno 6, f—
yncno 14 (coegnHeHbl 4ONOAHUTENbHbIM OTPE3KOM BepLUMHbI b u f).

OTtBerT: 15.



3apava 2

B peweHuu sqrt(a) — ob6o3HaYeHMe KBaApPaTHOIO KOPHA M3 YMcaa a; a*n — 0603HaUYeHWe YnCAa a B N-HOM
cTeneHu, / - 3HaK geneHus, * - 3HaK YMHOMXKeHus.

Mo ycnosutio

A= ((x-y)*sgrt(x”2 + yA2) + (y - 2)*sqrt(y”2 + z/2) + (z - x)*sqrt(z*2 + x*2) + sqrt(2) )/( (x - y)*2 + (y - 2)*2
+(z-x)"2+2);

MycTb He HapyLlwaa obWHOCTM BblpaXKeHUa X >=y >=2>0;

Toraa ans yoobctea pelleHns pacCMOTPUM YUCUTENb M 3HAMEHaTe b BbIparKeHus A:
Yucautens: byaem ymeHbLIATb YNCIUTEb, YBEMYMBAA TaKUM 06pasom umcio A

(X-y)*sqrt(xA2 + yA2) + (y - z)*sqrt(y”2 + zA2) + (z - x)*sqrt(z*2 + x*2) + sqrt(2) <=

<= (x-y)*sqrt(x”2 + x72) + (y - z)*sqrt(y*2 + y*2) + (z - x)*sqrt(z*2 + z/2) + sqrt(2) =

= sqrt(2)*x*(x —y) + sqrt(2)*y*(y — z) + sqrt(2)*z*(z — x) + sqrt(2) =

=sqrt(2)* (x*2 —x*y +yr2 —y*z+ 272 —z*x+ 1);

MNoAacHeHue:

X>Y=>xXN2>yN2 =>xM2 +y N2 < xP2+XxN2;

Yy>z2=>yN2> 7202 =>yN2 + 2 M2 <yh2 +yN2

Z2<Xx=>(z2-%)<0,z"2 +x"2>z"2 + 272 => (2 - x)*sqrt(z*2 + x"2) < (z - x)*sqrt(z"2 + z2)
3HameHareNb:

(X-Y)P2+(y-2)"2+ (2-X)"2+2=xP2=2¥x*y + yA2 + yN2 —2¥y*7 + 22 + 272 — 2¥x* 2+ xP2 + 2 =
= 2¥XA2 — 2¥x¥y + 2¥yND — 2¥yFz 4 Q¥ 2N — 2¥x* 72 + 2 = 2¥(xM2 —x*y +yA2 —yFz + A2 —2¥x+ 1);
To ecTb

A= ((x-y)*sqrt(x2 + yA2) + (y - z)*sqrt(y”2 + z72) + (z - X)*sqrt(z*2 + x*2) + sqrt(2) )/( (x - y)*2 + (y - 2)*2
+(2-%x)"2+2) = ((x-y)*sqrt(xA2 + yA2) + (y - z)*sqrt(yr2 + z72) + (z - X)*sqrt(zA2 + x"2) + sqrt(2) )/( x 2 —
2¥x¥y + yA2 + yA2 = 2Fy*z + ZA2 + M2 = 2¥XFZ+ xXN2 + 2 ) =

= (x-y)*sqrt(x2 + yA2) + (y - z)*sqrt(yA2 + z22) + (z - X)*sqrt(z”A2 + x72) + sqrt(2) )/( 2*x"2 — 2*x*y +
2¥yA2 —2¥y*z 4+ 2%¥7272 — 2*x*z + 2 ) = ( (x-y)*sqrt(x"2 + yA2) + (y - z)*sqrt(yr2 + z72) + (z - X)*sqrt(z”2 +
XA2) +sqrt(2) )/( 2*¥( xA2 = x*y + yA2 —y*z + 22 —z*x+ 1) ) <=

<= ((x-y)*sqrt(xA2 + x72) + (y - z)*sqrt(y"2 + yA2) + (z - x)*sqrt(z*2 + z*2) + sqrt(2) )/( 2*( x*2 — x*y + y*2
—y*¥z2+272 —72%x+1) ) =(sqrt(2)*x*(x —y) + sqrt(2)*y*(y — z) + sqrt(2)*z*(z — x) + sqrt(2) )/( 2*( x*2 -
X*y +yr2 —y*z2+ 202 —z*x+1) )=

=(sqrt(2)* (x"2 —x*y +yA2 —y*z+ 272 —z*x+ 1) )/( 2¥( x*2 = x*y + yA2 —y*z2+ 2M2 —7*x+ 1) ) =
= sqrt(2)/2;

OtserT: sqrt(2)/2.



3apava 3
Myctb AP = ka, PB = pa, CR = kb, RD = pb;
Torga CD = RD + CR = (p + k)b, AB = AP + PB = (p + k)a => AB/CD = a/b = PQ/QR = PB/RD = AP/RC
Torga TpeyronbHmkm AQD 1 BQC — noao6Hbie => S(AQD)/S(BQC) = (AD/BC)”A2 = xA2/y"2

OTBeT: X 2/y"2.



3apava 4

MycTb uncno x = ababababab...abab (Bcero 2n undp)
xA2 =11111...1111 (4n undp)
Tormax=(ar+b)(r*2n—=2)+r(2n—-4)+ ..+ "2+ 1), x"2=rM4n—-1)+r*M4n=2)+ .. +r+1=>
x = (ar+b)*(r*(2n —1))/(r"2 = 1), x*2 = (r*"4n-1)/(r-1)
torga (ar+ b)A2 * (rA2n—1)22 / (r"2 = 1)A2 = (r*4n - 1)*(r—1) =>
(ar+b)A2*(r"2n—-1)=(r"2n+1) (r+1)"2 (r—-1)
BO3MOXKHbI 2 cny4as:

1) r—vyeTHoe Yucno
Torga
HOA(rA2n—1, rA2n + 1) = HOA(r 2n—1,2) = 1
(ar+b)A2 /(r*2n +1) = (r+1)"2 * (r -1) /(r*2n - 1) — HaTypanbHoe Yncno =>
(ar+b)A2>=r22n+ 1, (r+1)A2*(r-1) >=r*2n -1 =>
(r+1)(r"2-1)>=r*"2n-1
rA3+rM2—r—1>=r"2n-1
rf2 +r—1>=r2n-1)
TaKKakr>2,2r 2 > r"2 +r—1>=r(2n-1) =>
2>rM2n-3)=>n<=1=>n=1=>
(ar+b)A2 = (r22 +1)(r+1)

HOA(rA2 + 1, r+1)=HOA( r*2 — 1+ 2, r+1)=HOA(2, r+1) =1 =>RA2 + 1 U r + 1 — NOAHbIe KBagpaTbl, a 3TO
He BO3MOKHO

2) HeueTHoer
HOA(r 2n + 1, r*2n -1)=HOA(r"2n -1, 2)=2 =>
(ar+b)A2* 2/ (r*2n + 1) = (r + 1)"2(r-1)*2(r*2n - 1)
Pewwan 370 TaK e, KaK B NEPBOM MyHKTE NMPUAEM K TOMY, UTO
2r(r2+r—1)>=r"2n+1

1) n>=3=>r"2n+1>=r"6+ 1, He nogxoanT
2) n=2=>rM+1>=2r(r*3+r—1)3Hauutr=2=>(ar+b)*?2=17 *9 /3 = 51 — He No/HbIN
KBagpaT He NoAXo4AuT
3) n=1
HOA(r*2+1,r+1)=HOA(2,r+1)=2=>
(ar+b)A2/4=(r"2+1)*(r+1)/4=>
(R+1)/2 <= 35 u (r+1)/2 — nonHbIN KBagpaT =>
1) r+l1=2=>r=1 HeT peweHni



2)
3)
4)
5)

r+1=8=>r=7=>ar+b=10=>b=6a=2napa (7, 20)

r+1=18=>r=17 =>(r*2 +1)/2 = 145 =(ar + b)*2 — He NoAHbII KBagpaT
r+1=32=>r=31=>(r*2+1)/2 =481 =(ar + b)*2 - He noAHbII KBaapaT
r+1=50=>5=49=>(r*2 +1)/2 =1021 =(ar + b)*2 He nonHbIA KBagpaT

nosly4aeTcs To/IbKo ogHo peweHue (7, 20)

OtserT: (7, 20)
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