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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=54568&course=2084

Bonpoc 1

BbINonHeH Ha KapPTHHKC HapPHCOBAHO HECKOJBLKO KPYXKOYKOB, COCIHMHEHHBIX OTPE3KaMH. Tansa BbI6HpaeT HaTy-
Bannos: 17,00 pPanabHOE 9YUCI0 T 1 PACCTaBJIAE€T B KPYXKOYKAX Pa3jMYHbIC HATYPAJLHBIC 9UCIa TakK, I{TOGBI JJ1d BCEX
13 20,00 STUX YHUCEJ BBINOJIHAJIOCH CBOUCTBO:!

ecan wucaa a u b e coedurenvt ompesxom, mo cymma a’ + b> doascna Gumn 63aummo npocma ¢ n, a
ecau coedunensi, mo wucaa a° 4+ b u n doarsicnvt umems obuull Hamypasvhuili deaumenn, boavuud 1.
[Ipm kakOM HaMMeHBIIEM 7 CYIIECTBYET TaKas pacCTAHOBKA?




012238881 1.pdf

KommeHTapuii:
peLLeHne coaepXXnT BEpHOE, HO HeOKa3aHHOe YyTBepPXAeH e



https://talant.spbu.ru/moodle/pluginfile.php/123846/question/response_attachments/44326/2/883028/ol2238881_1.pdf?forcedownload=1

Bonpoc 2

BLINONHEH Ipn z,y, z € (0, 1] HafiinTe MaKCHMaTbHOE 3HATEHNE BBIPAYKEHHA

Bannos: 20,00

M3 20,00 e V8t +y+ /8yt + 2+ V82 2 — 3
N THy+z '




02238881 2.pdf

KommeHTapui:



https://talant.spbu.ru/moodle/pluginfile.php/123846/question/response_attachments/44326/3/883061/ol2238881_2.pdf?forcedownload=1

Bonpoc 3 o
Z[H&I‘OH&JIL AC Bnimcamuoro YeThIPEXYTrOJLHHUKA ABCD apnaerca AUaMETPOM OIIMCaHHOM BOKPYT HEro

OKPY3KHOCTH w. M3 Toukm D mpoBenm npsaMylo, nepnemInKyaapnyio orpesky BC, ona BTopu4no me-
Bannos: 20,00 o o
U3 20,00 peceksia OKPYysKHOCTEL w B Touke F. Haiinute otnomenne naomaneii Tpeyronsauka BC'D n geTnipex-

BbinonHeH

yroaoauka ABEC.




012238881_3.pdf

KommeHTapuii:



https://talant.spbu.ru/moodle/pluginfile.php/123846/question/response_attachments/44326/4/883104/ol2238881_3.pdf?forcedownload=1

Bonpoc 4
HeT oTBeTa

Bbann: 20,00

Ha mocke mammcano gmciao HhH5 B cncreme camuciaenus ¢ 4eTHbIM ocHoBamueM 1 (r > 18). Ilers soisc-
HUJI, YTO T-MYHAs 3a0UCh T2 NPeJICTaBsgeT co0Oi BOCbMU3HAYHBIA MAJIUHIPOM, Y KOTOPOIO PA3HOCTh
JeTBepTOi U TpeTheil udp parua 2. ([TasupapoMoM Ha3BIBaeTCA YUCIO, KOTOPOE YATAECTCA OJUHAKOBO
c/leBa HATIPABO W cTIpaBa HaJeBo). IIpm KakuxX 7 Takoe BO3ZMOKHO?!







Bonpoc 5
HeT oTBeTa

Bbann: 20,00

IHana xkBaapaTrHada Tadbauma 2023 x 2023. Kaxkgasa ee K1eTka OKpallleHa B OIWH U3 1 IBeTOB. 3BecTHO,
UTO J7 MOOBIX MIECTH KJIETOK OTHOTO TBeTAa, PACTIOIOKEHHBIX B OJTHON CTPOKE, CBEPXY OT caMOil TeBOi
M3 HUX U CHA3Y OT CaMO# MpaBoii U3 HUX HET KJIETOK TOTO JKe IBeTa. lIpm kakom HamMeHbIem n Takoe
BO3MOKHO?




«

NPEOLIAYIIWM AKT. O9NEMEHT

BapuaHTt 23

CNEOYIOWWN AKT. SNEMEHT

BapuaHTt 24

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1387&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1388&forceview=1

Bamaua N 1.
OrBeT: 65
Pemenne:

[IycTb B TOUKaxX B BEPXHEM CTPOKEe KaApPTMHKM CJIeBa HaANpaBO HANMCAaHB umMcia
a, b, ¢, a B HMXHEMN CTOUKe HalMcaHe umciya d, e, f.

n > 1 — M0 OUYEeBMUOHHBIM IIPUUMHAM.

UMCcJI0 N HEe MOXeT OBThL YETHBEM. IeMCTBUTEJNIBHO, €CJM N — 4Y&THOe, TO B
napax (a, c), (a, e), (c, e) umcia MMEOT Pas’Hyl YETHOCTHL (TakK KakK UX
cyMMa KBaIpaTOB IOOJDKHa OBITH B3aMMHONPOCTA C 2), HO DTO HEBO3MOXHO,
IIOTOMY 4YTO Cpelny TPpEX UMCeJlI €CThb XOTA OB IOBa ONVMHAKOBOM YWETHOCTU.

UycJyio N He MOXeT OHTb CTEeIeHBI IIPOCTOI'O UMCJla. B NPOTMBHOM Cliydae,
eciu n = p*k, TOe p — OpPOCTOe, TO BHpaxeHua a’2+b"2; b2 + c”2;
c"2+£f"2 menarca Ha p. Torma (a”2+b"2) - ("2 + c™2) + (¢c™2 + £72) =
a*2 + f£7°2 menwuTcsa Ha P, YTO HEBO3MOXHO, Tak Kak a M f He CcoeIMHEeHEH
OTPE3KOM.

Tenepb 3aMeTMM, UYTO E€CJM OJIg 4YMCJla N MOXHO nomofpaThk mecTépky (a, b,
c, d, e, f), m ODpoCcToOEe UMCJO P BXOIMUT B KAHOHMUECKOE Pa3JIOKEHME UMCIIa
n B cremneHu k, To miug umcya n / p*{k-1} mecrépxka (a, b, ¢, d, e, f)
OyneT YOOBJIETBOPSTH YCJIOBMI. JeMCTBUTEJIBHO, €CJIM Kakasg-TO CyMMa
KBaIpaTOB HeJinjlack Ha P, TO OH OCTaHEeTCS He B3aMMHOIPOCTOM C HOBBIM
UMCJIOM. ByneM curTaTh, YTO BCe IIPOCTEIE YMCJIa BXOIOAT B N, B CTEIIEHU 1.

CyMMa KBaOpaTOB UMCEJI, COEOMHEHHHX OTPEe3KOM OOJIXKHA IeJIMThCS Ha
HEKOTOpOe MPOCTOE UMCIIO P, BXOIAINEe B pas’jioxeHye n. BylneM TOBOPUTL B
3TOM CJIydae, UTO UMCJIO P «KOHTPOJMPYET» B3TOT OTPE30K.

Eciu p maér ocTaTok 3 mnpu mejeHur Ha 4 u a2 + b2 mejurcsa Ha p, TO
no Teopeme Xupapa umucila a M b camm mensarcsa Ha p. Torma umcio p,
mamomee OCTATOK 3 IIPpM OeJleHMM Ha 4 MOXeT «KOHTPOJIMPOBaTbH» He Oojee 1
oTpe3ka, B IPOTMBHOM cClJlyyae cpenu umucen a, b, ¢, d, e, f Hamnyrcsa
yeTepe, I[OolapHbBle CYMMH KBAaIpaTOB KOTOPHIX HOeJIATCS Ha P U He
B3VMHOIIPOCTEL C N, 4Yer'o He MOXeT OBITh COIJIaCHO CXeMme, M300paxXeHHOU B
YCJIOBUM .

[IpennojioxuM, YTO N — IIPOM3BeleHMe 2 MNPOCTHX uMcej. UMCJIO N HE MOXET
OBITL TIPOMI3BEINEHMEM OBYX MNPOCTHX uucesi, Buma 4k+3 no moxkasz3aHHOMY B
npensoymeM adszalle.

I[IycTh N — OpouM3BeIeHMe NpocToro umcia p=4k+1l m mpocToro umcia g=4t+3.
Torma, kKako¥ OB OTPe30K He KOHTPOJIMPOBAJIO (, CYWEeCTBYeT IIYyThb IOJMHHE 3
3 4Yucya a B £, He comepxamMy 3TOT OTPE30K, a SBHAYUUT IIOJIHOCTHIO
KOHTPOJIUPYEMEM p. Torma, aHaJIOTMYHO CJIydal N paBHOTO CTENEeHM MIPOCTOTO



YlrcCJia IIpUMXoInorviM K IIPOTUMBOPEYUMIO.

[IlycTe n — HpoM3BeIeHMEe NPOCTHX umceln p=4k+l m g=4t+l. MuHMMAaIbLHOE
Takoe n paBHO 65 = 5 * 13. B mTOM Caydae YCJOBMI YIOBJIETBOPSET
crenypommy Habop umcen (a =1, b =2, ¢ =10, d =8, e = 4, £ = 20).

Ecam n — npousBerneHMe Tpex M OOJBbIETO UMCJla IPOCTHEIX UMCeJI, TO OHO
byneT ©OoJbime mam paBHO 105, uTo Oojbme 65.



3amaya Ne 2.
OrtBeT: 2.

Pemienne:

3amMeTuM, 4To \/8x4+y<\/8x3+1=x/(2x+1)(4x4—2x+1), tak kKak x<lu y<l. Takkak x>0
BeIpakeHne 2x+1>0 . JIuckpuMHHAHT MHOTOuneHa 4x —2x+1 Menbure 0 1 cTapmmii
K03 (BUIIMEHT TTOIOKUTENIeH, TodToMy 4x°—2x+1>0 . Torna mo HEPaBEHCTBY O CPEIHHX HMEEM
2
(2x+1)+(42x —2x+1)>\/<
2x%+12V(2x+1)(4x*—2x+1)>V8x*+y . Torma
\/8x4+y+\/8y4+z+\/8z4+x—3<(2x2+2y2+222+1+1+1)—3_2(x2+y2+22)
X+y+z h X+y+z T x+y+z
x<luy<luz<l ,10 x+y+z’<x+y+z .Torma
J8x4+y+¢8y4+z+J8z4+x—{3<2(x2+y2+zﬂ
x+y+z T xty+z

2x+1)(4x’~2x+1) Orciona

. Tak xak

<2 .

3HaueHue 2, focTuraercs npy x=y=z=1
VBX I+ 148X 1+ 148X 1*+1-3 _3+3+3-3 6 _
X+y+z I+1+1 3

2 .



Bagaua N 3.

OrBeT: 1.

PemeHune:
[lycte T - Touka nepeceueHud orTpes3xkoB DE m BC. 3T oTpeskmu
BCXTD
[NEePHIeHOUKYJIAPHE, [IO3TOMYy ILJIOalb SAMDZ——TS——
BCXET
S isec=S aupctSasec - Tax xax ET m BC NepneHIMKyJISPHH, SAMC:__jf__
BCXAB
Taxk kak AC — mmamerp, yroJs ABC mnpamon u SNWC:__TZ__
Sisep_ S Ao _ 28, 5ep _ BCXTD TD

T = = = = _
e TS et Same 28r 28, e BCXET+BCXAB  ET+AB

[lpamele AB m DE o0e NepneHIMKyJIAapHEL BD 1, ClenoBaTeJIbHO I1apaJljleJibHE
opyr IpyTy.
Torma OHM BHICEKAKT PaBHBE OyI'M Ha OKPYXHOCTM, TO e€CTb nyrm AD m BE
paBHBL. CllemoBaTeJsIbHO, paBHBE xoplel AD = BE. Takmm obpaszom, ABED —
paBHOOOKasa Tpaneuusa, a BT — BeicoTa B Hel. [IpoBeléM BTOPYK BECOTY AS
Ha ocHoraHue DE. AS napamnnensHo BT, AB napasnmenbHo ST m yrois AST
opsaMoM, cienoBaTenbHO ABTS — npsaMoyroJabHUk. Torma AS = BT u
OpsaMOyT'OJIbHEIE TpeyTroJibHUKM DAS m EBT pabHBE IO TMIIOTEHY3e U KaTeTy.
CllenoBaTesIbHO DSZTEZjéE;EéEJ . Torma
_(DE-4B) AB+DE
TD _ DE—ET _ 2 _ 2 —1
ET+AB AB+ET AB+(DE—AB) " AB+DE

2 2
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