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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=69639&course=2084

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

PaJiIbHOE 9HUCJIO N U1 PacCCTaBJIAET B KPYZKOYKaX pa3/IMYHbIC HaTypaJibHbIE 9YHCJIa TakK, ITOOBI AJIA BCEX
9THUX YHCEJI BBINOJHSIIOCH CBOMCTBO:

BbinonHeH

Bannos: 20,00
13 20,00

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?!
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Bonpocz
BLinonHeH IIpn x,y, z = 1 naliznTe MUHAMAaJIbHOE 3HAYEHUE BBHIPAXKEHU A

Bannos: 20,00

M3 20,00 _\/3$4+y+\/3y4+z+\/3z4+$—3

A
Yy + Yz + zx
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Bonpoc 3 . .
,HaH BIHUCAHHILIH YeTLIPEXYI'OJILHUK ABCD ¢ NePrHnenaIuKyJIAPHLIMHA OUarOHAJIAMH. Ha omnmcanmoii no-

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

BbinonHeH

ABED.
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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
HeT oTBeTa

Bbann: 20,00

Hamna xkpagparmaa tabauma 2021 x 2021. Kaskgaqg ee KiieTka oKpalnena B OJUH U3 N IBeToB. V3BecTto,
9TO A7 JI00BIX YeThIpeX KJIeTOK OTHOTO MBeTa, PACTIONOKEHHBIX B OJTHOM CTOJIONe, cTipaBa OT BepXHeil

W3 HUX KU CJIeBa OT HIXKHEH W3 HAX HET KJeTOK TOro ke 1peTa. lIpum KakoM HamMEHBIIEM 1 TaKoe
BO3MOYKHO




«

NPEOLIAYIIWM AKT. O9NEMEHT

BapuaHTt 21

CNEOYIOWWN AKT. SNEMEHT

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

1.
Otger. [Ipu n = 65.
OneHxka.

Jokaxem, uto n < 64 Ham He oaxoasT. Toraa orcrona Oyuer
cJIEIOBaTh, YTO MUHHUMAJIbHOE MOAXO0 IsA1Iee N He MeHble 65. Ot
npoTuBHOTO. IlycTh MogoII0 HEKOTOpOoEe N = M, rae m < 64. 1 mycThb
B KPY’)KOUKax 3allicaHbl Yucia a, b, ¢, d, e (AMEHHO B TAKOM TOPSIIKE
110 4YaCOBOM CTPEJIKE, d — BEPXHEE UYKCIIO).

JIJ1g Hayaa JoKakeM, 9To M — HeuéTHoe yucio. OT mpotuBHOTO. I1ycTh
m uétHoe. Torma a? + c? u a® + d? — HeuéTHbIC qucia, T.K. OHU
B3aUMHO MPOCTHI ¢ M. 3HAYUT, UX PA3HOCTh > — d? — 4ETHOE YUCIIO.

b? + e? u b? + d? — HeuéTHBIE UKCNa, T.K. OHU B3aUMHO HPOCTHI C M.
3Ha4uT, UX pazHocTh €2 — d? — uérHoe uncino. T.x. yncna ¢ — d? u

e? — d? — yéTtHble, TO M X cyMMa e + ¢? — 2d? — yéTHoe Yuco, T.€.
e? + ¢? — uérHoe uncno. Ho torga e? + ¢? He B3aMMHO IIPOCTO C M,
IPOTUBOpEYHE. 3HAYNUT, M — HEYETHOE YHUCIIO.

Tenepp 10KaKeEM, UTO B PA3JIOKEHUU 1 HA NIPOCTHIE MHOXKUTEIINA HE
OoJiee 2 pa3IUYHBIX TPOCTHIX MHOXKUTENEH. OT npoTuBHOTO. [1ycTh MX
X0Ts Obl 3. B 3TOM paznoxkeHun HET ABOMKH, T.K. M — HEUYETHOE YUCIIO.
3HAYUT, 3TU TPU PA3IUUHBIX MIPOCTHIX YHUCIIA — 3TO MUHUMYM 3, 5 u 7.
Tormam = 3:5-7 =105 > 64, nporuBopeune. 3Ha4uT, B
Pa3JIOKEHUU M Ha MPOCThIE MHOXKUTENIH HE 00Jiee 2 pa3InYHbIX
IIPOCTBIX MHOKUTEIIEH.

Teneps mokakem, 9TO M HE MOXKET OBITh CTEIEHBIO MTPOCTOro uncia. Ot
IPOTUBHOIO, MyCTh M = p*, rlie X — HATypaJIbHOE YKCIIO, P — IIPOCTOE.
T.x. m — Heu€THOE, TO U p — Heu€THoe. Toraa, T.K. Yucia a’ + b?, b? +
c?, c? +d?, d? + e?, e? + a’uMeroT ¢ m o0l IeNUTENb, OONBITHIA

1, a y m Bce nenutenu, 0oabiine 1, - 3TO CTENEHU p, TO BCE YUCa a’ +
b?%, b% + c?, c? + d?, d? + e?, e? + a? nensarca Ha p. Toraa ux cymMma,
1.e. 2(a® + b? + ¢? + d? + e?) nenutcs Ha p. A T.K. p — HEYETHOE, TO
(a® + b% + c? + d? + e?) nenurcsa Ha p. OguoBpemenso (a? + b?) +
(c? + d?) nenutcs Ha p. 3HAUUT, HA P AEIUTCA 2. AHAIOTUYHO, HA P



nenutcs ¢?. 3Hauut, Ha p neautes c? + e?. T.e. ¢ + e? He B3auMHO
npocto ¢ m. [IpoTuBOpeune, 3HAUUT, M — HE CTENEHD POCTOTO YUCTA.

Wtak, B pa3ioKeHUU M Ha MPOCThIE MHOKUTEIN HE MOXKET ObITH OJHOTO
Pa3IUYHOTO MPOCTOTO, M HE MOXKET OBITh 0OJIbIIIE 2 Pa3TUYHBIX
MPOCTBIX MHOXKUTEJICH. 3HAYUT, B PA3JIOKCHUH M HA MPOCTHIC
MHOKUTEIA POBHO 2 MPOCThIX MHOXkUTENA. [IycTh 3TO U M V.

Jlokaxem, 4TO B Pa3JIOKEHUH M HA MPOCThIE MHOXKUATENU HET 3, 7 1 11.
OT NpOTUBHOT O, MYCTh, CKaxeM, U paBHO 3, 7 unu 11. KBaapate! npu
nesieHuu Ha 3 paroT octatku 0 M 1, npudém O eciau 1 TOIBKO e€Ciin
caMO YHCJI0, BO3BOJMMOE B KBaJIpatT JEIUTCs Ha 3, IPpH JCICHUU HA [
octatku 0, 1, 4 wnu 2, mpuuém 0 ecny U TOJIBKO €CJIU CaMO YHCIIO,
BO3BOJIMMOE B KBaJIpat JAeIUTCs Ha 7, mpu aenenuu Ha 11 ocrarku 0, 1,
4,9, 5, 3, mpuuém 0 eciii ¥ TOJIBKO €CJIM CaMO YMCJIO0 AeauTcs Ha 11.
OTcroa BBITEKAET, YTO CyMMa KBaJAPATOB AEIUTCA HAa 3 €CIIA U TOJBKO
eciu 0o0a yucia IenaTcs Ha 3, cyMMa KBaJIpaToB JACIUTCS Ha 7 €CIIU U
TOJIBKO €CJIK 00a yrciia JeaaTcs Ha 7, CyMMa KBapaToB AeiauTcsa Ha 11
€CJIM U TOJIbKO eclii 00a uucna aenstcs Ha 11. T.e. cymma kBajpaTos
JIETTUTCS Ha U €CJIU U TOJIBKO eclii 00a yucia aeisatest Ha u. Eciu cpeau
yucen a, b, ¢, d, e ects X015 OBl 3, JENIANIMXCSA HA U, TO XOTS OBl 2 U3
HUX HE COCEJIHHE, TP 3TOM CyMMa MX KBaJIpaTOB JICJIUTCS Ha U, T.€. HE
B3aMMHO MPOCTa ¢ M. A 3TO HEBO3MOXXHO. 3HAUUT, YUCEJ, TEIAIMMNXCS
Ha U, y Hac He Ooupiie 2. [TycTh, 6e3 orpaHudeHuss OOIIHOCTH, 3TO a 1 b.
Torma b"2+c"2, cA2+d"2, d"2+e"2, e"2+a”2 ¢ U B3aUMHO MPOCTHI, IPU
3TOM HE B3aUMHO IPOCTHI ¢ M. 3HAYMT, BCE JeIATCS Ha V. 3HauuT, b2,
d"2 u a2 cpaBHMMBI 110 MOJYJIIO V, Toraa e°2+b"2 nenurcs Ha v, T.€.

HE B3aUMHO NpocTo ¢ M. [IpoTuBOpeune. 3HaYUT, B pa3IOKEHUNA M HET
3,7,11.

Wtak, B pa3inokeHHuH M 2 IPOCTHIX YKCHIa, MIPUIEM 3TO HE 2, 3, 7 uinu
11. 3HaumT, 3TH 2 OPOCTHIX YUCIa MUHUMYM D U 13. 3HauwT,
mM>=5*13=65. [IpotuBopeune. 3HauuT, N<=64 Ham ACHCTBUTEIHLHO HE
NOAXOJAT, 4.T. 1.

[Tpumep.

[Ipun = 65 = 5 * 13 mogxomaT uncna 1, 13, 65, 55, 2, BEICTaBICHHBIC
10 YaCOBOM CTPEIKE UMEHHO B TAKOM ITOPSIKE.






2.

Ortser. 1.

Pemenue.

Jlng Hadana gqokaxem, yto npu x,y,z = 1,4 = 1.

I[J'IH Ha4dalia 3aMCTUM, 4YTO T.K. KBaJIpaT JF000T0 I[GflCTBHTGHBHOFO qucliia
HCOTPHLIATECJICH, TO.

(x—v)?2+(@y—-22%+Z—-x)>=0+0+0=0,
x2+y?—2xy+y*+2z%—2yz+z*+x*—2zx =0,
2x% + 2y% + 22°% = 2xy + 2yz + 2zx,
x?+y2+z2=>xy+yz+zx ()
Nmeewm:
x=1().

Bo3Beném obe yactu HepaBeHcTBa (1) B KBaapar, UMEeM MpaBo, T.K. OHH
HCOTPHUIATEIbHBI, TIOIYUYUM:

x? =1 (2).
OGe yacTu HepaBeHCTBA (2) yMHOXKHMM Ha uuciio x2 > 0, IOIydnM:
x* > x?,

2x* > 2x2,

3x* + 1= x* +2x% + 1,

3x*+ 1= (x%+1)%(3).

T.x. y = 1, To U3 HepaBeHCTBa (3) MmoJjiyyaem:
3x*+y>3x*+1=>(x%+1)%
3x* +y = (x% 4+ 1)2 (4).

N3 o0eux yacteil HepaBeHCTBa (4) U3BIICUEM KBaJApaTHBINA KOPEHb,
UMEEM TIPaBo, T.K. OHU HEOTPHUIATEIIbHBI:

V3xt+y=>./(x?+1)% (5.



Tk x2+1>14+1>0,10+(x%2+ 1)% = x2 + 1. 3Ha4uT, U3
HepaBeHCTBA (5) mojy4yaem:

V3x*+y=>x%+1(6).

AHaJI0TMYHO [MOJIYy4aroTCs HCPABCHCTBA.!

3yt +z=>y2+1(7)

V3z* +x > z% +1(8).

CnoxuB HepaBeHcTBa (6), (7) u (8), noryyum:

V3xt+y+ /3yt +z+V3z x> X%+ 1+ y2 + 1422 + 1,

V3xt+y+ /3yt +z+V3z* + x — 3 > x% + y? + 22,

[IpumenuB HepaBeHCTBO (!), momydum:

V3xt+y+ 3yt +z+V3z  +x -3 2 x2+y?+ 22 > xy +yz +
ZX,

V3xt+y+ 3yt +z+V3zt +x —3 = xy + yz + zx (9).

[Tonenum o0e yactu HepaBeHcTBa (9) Ha uncio xy + yz + zx > 0,
MOJTYYUM:

V3x4+y+y3y*+z+V3z4+x-3 S Xy+yztzx
Xy+yz+zx — xy+yz+zx'

A>1,
Y.1.1.

Teneps 3ameTum, yTO TIpU X = Yy = Z = 1, umeeM:

_Bxt+y+/3y*+z+V3zi+x-3 V314 +1+V3-1%+14V3-15+1-3

A =
xXy+yz+zx 1-1+1-1+1-1
V3+1+V3+1+V3+1-3 _ VA+V4+V4-3 _ 2+242-3 3 1
1+1+1 N 3 -3 3T

T.x. pu 006X X,y,Z =21, A= 1l,anmpux =y=z=1,A=1,10
MHHUMAaJIbHOE 3HaueHue A nipu x,y,z = 1 paBHo 1, u.T.1.






3.
OtBer. 1: 1.
Pemenmne.

[Iycts S — TOuKa nepeceyeHus: quaroHanen yerblpéxyronbauka ABCD,
a W — €ro ONMCaHHasi OKPYKHOCTb.

T.x. DE — nuameTtp w, TO BniucaHHbii yron DBE, onuparoimuiics Ha
3TOT AMAMeETp, — npsiMou, T.e. BD 1 BE. A 1.x. no ycnosuto BD 1 AC,
10 AC||BE. 3nauut, ABEC — Tpaneuus uinu napamieiorpamm. Ho T.x.
ABEC — BriicaHHbIN B OKPYKHOCTb W YETBIPEXYTOJIBHUK, TO ABEC —
paBHOOO4YHas Tpanenus, a BS — e€ BoicoTa, T.K. BS L AC. Ilycts ET —
BbicoTa Tpaneuuu ABEC. T.k. Touka S nexut Ha oTtpe3ke AC u ABEC —
paBHOOOYHAs Tpamnenus, To Touka T ToXe JIeXKUT Ha oTpeske AC,
npuuém CT = AS. T.x. BS L ST,ST L TE,TE 1 EB,EB 1 BS, 10
SBET — npssMOyroibHHUK, 3HauuT, BE = ST.

Nmeewm:
AS = CT (1),
BE = ST (2).
Cnoxum (1) u (2), nomyuum:
AS + BE = CT + ST,
AS + BE = (S,

%AS-BD +%BE-BD =§CS-BD,

Sagap t Sagep = Sascp,

SABED = SABCD>

Sapep __ 1

SABED 1
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