TecT Hauar
CocTosiHue
3aBepLueH

Mpowno
BpeMeHu

OueHKa

012214903 012214903

noHenenbHuK, 14 ®epanbs 2022, 10:04
3aBepLueHo

noHegensHuK, 14 ®espanb 2022, 14:05
4 yac.

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=40753&course=2084

Bonpoc 1

BbINonHeH Ha KapPTHHKC HapPHCOBAHO HECKOJBLKO KPYXKOYKOB, COCIHMHEHHBIX OTPE3KaMH. Tansa BbI6HpaeT HaTy-
Bannos: 20,00 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?




012214903 _1.pdf

KommeHTapui:



https://talant.spbu.ru/moodle/pluginfile.php/171878/question/response_attachments/44108/2/882001/ol2214903_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 '




012214903 2.pdf

KommeHTapui:



https://talant.spbu.ru/moodle/pluginfile.php/171878/question/response_attachments/44108/3/882002/ol2214903_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.




012214903 _3.pdf

KommeHTapuii:



https://talant.spbu.ru/moodle/pluginfile.php/171878/question/response_attachments/44108/4/882003/ol2214903_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 14

CNEOYIOWWN AKT. SNEMEHT

BapuaHTt 15

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1248&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1383&forceview=1

OTBerT: 65.

[Npnmep Ha n = 65:

521 5

26 57 40

522 padT octaToK 4 no moaynto 5 n 0 no moaynto 13
12 paéT octatok 1 no moaynto 51 1 no moaynto 13
52 paéT octaTtok 0 no mogynto 5 v 12 no moaynio 13
262 paéT octaTok 1 no moaynto 5 1 0 no moaynio 13
572 paéT octaToK 4 no moaynto 5 n 12 no moaynto 13
40?% paét octaTok 0 no moaynio 5 1 1 no moaynio 13

Obnapan aTon MHpopmaumen HeTpyaAHO ybeamTbea, YTo cymma

NoObIX ABYX HE COCEAHUX YNCEN HE AeNNTCA HW HA 5 HM Ha 13, B
TO e Bpems cymma NtobbIx ABYX COCeAHUX AeNnnTcsa XoTa bbl Ha
OAHO U3 3TUX YUCEN.

OueHkKa:

1) Tak y KaKkon-To cymmbl KBagpaTtoB HO/Zl ¢ n AoKeH 6bITb
6onblie ogHoro, Ton > 1.

2) NoKaxkem, 4yto ntoboe noaxogdaulee n He byaeT AeNUTbCS
Ha 2,

[1ecTBUTENBHO, IeBOE HUMXKHEE, LLIeHTPa/IbHOE BEPXHEE U
NPaBOE HUXKHee YNCa — NOMAPHO HE coceaHMe, 3HAYUT, ecnu
6bl N Aennnocb Ha 2, A0MXKHbI bbl/IM Bbl MMETb NoONapHoO
Pa3/IMYHbIe OCTATKM NPU ANEHUU HA 2, YTO HEBO3MOMKHO.



3) Jokaxem, yto Ntoboe noaxoddlLee N He ABNAETCA
CTENEHbIO NPOCTOro Yncna g (oTcroga TakK »Ke cnegyeT, UYTo
Y N XOTA Obl 2 Pa3/INYHbIX NPOCTbIX AenuTens).

Ecaun 6bl n npeactasnAano cobom cteneHb NPOCTOro Ymcnaa, To
CyMMa KBaApaToB Nt0ObIX ABYX COCEAHUX Yncen aenunnach ool
Ha 3TO NPOCTOe YNCNO . B yacTHOCTM, ecnn KBagpaT NeBOro
HUKHEro Yncsa CpaBHMM C X MO MOAYAIO g, TO KBagpaTbl 060mnx
ero cocefei A0NKHbI ObITb CPaBHMMbI C g — X, KBaapaThbl
cocefier 3TUX YMCen C X, B uTore, ecim NoOCMOTPETb Ha Tabaumuy
CPAaBHMMOCTU KBAZAPATOM 3TUX YNCEN NO MOAYIO ¢, MONYYUTCA:

qg—X,X,q—X
X,J—X, X

OTKyAa BUAHO, YTO CYMMa KBapaToB JIEBOTO HUKHETO U
NPaBOro BEPXHEro AeanTca Ha g, TO bULLb HE B3aUMHOMNPOCTA C
n, NPoTUBOpEYMne.

4) MycTb p — TaKoe NPOCTOe YMCNO, YTO 3HaA, YTo a2 +
b? pennTca Ha p, MOXKHO YTBEPKAATb, YTO M a U b aenaTtca
Ha p (TakKMMM NPOCTbIMU YNCAAMM ABAAKOTCA, HAaNpumep: 3,
7, 11(HanucaB nx Tabaunubl CPaBHMMOCTU MO
COOTBETCTBYOLWMM MOAYASIM MOXHO YBUAETb, YTO HET
ABYX OT/IMYHbIX OT HYAS OCTaTKa, B cymme gatowmx 0)).
[loKaXem, YTo Toraa MMHMMANIbHOE N HE MOMKET Ha Hero
AEeNnTbCA.

3aMeTUM, YTO Y MMHUMA/IbHOTO N TOYHO He Bonblle ABYX
PA3/INYHbIX NPOCTbIX AenuTtenen (ecnm 6bl nx 6b110 XOTA ObI 3,
TO TaK KaK cpean HUX HeT ABOWKMN, TO n 6bin0 Bbl N0 KpanHeN
mepe 3 ¥ 5 * 7 =105, HO cywecTByeT npumep Ha 65). Toraa



NPeAnoNOKUM, YTO YyTBEPKAEHME 4 HEBEPHO, TO BULWb N
AENNTCA Ha P U UMEET eLLLE KaKOM-TO NPOCTON AeNUTEND (.

Ecnn cymma KBaZpaToB HUKAKUX ABYX YNCen He Aennnach bbl
Ha p, NP 3TOM pacCcTaHOBKa ya0BaeTBOpAsia bbl YCNOBUIO, TO
TOrAa pa3ae/iB YMCI0 N Ha P B CTENEHU, PaBHOM CTENEHU
BXoxaeHus p 8 n, HOJ ntob6oi cymmbl KBaApaToOB C N HE
N3meHmnNCcA Bbl, NPU NONYYUBLLUEECH YNCNO MEHbLLE N, YTO
NPOTUBOPEYUT MUHUMAJIbHOCTM.

3Ha4UT, ecTb Napa YMcen, CyMmma KBaapaToB KOTOPbIX AeNnTca
Ha P, HO P 3TO TaKOe YNCNO, YTO N3 ITOrO YTBEPKAEHUA
cnepyeT, YTo oHM 0b6a aenAatca Ha p. Mpu aTom, cpean ntobbix
TPEX KPYXHKKOB HaNAYTCA 2 HE COCeAHUX, 3HAYUT, AeNALLMXCA Ha
p uncen He bonblue ABYX, NPU STOM OHU COCeAHUE (3HaAUUT,
napa Yncen, Yba CyMma KBaApaToB AENNTCA Ha P,
eIMHCTBEHHaA).

Ho Torga nocmoTpu rae MMEHHO OHU CTOAT U BO3bMEM Y HUX MO
cocezy TaK, YToObl B3ATble KPYKKU TOXKe OblNn coceaHMMMU
(oyeBMAOHO TaK Bcerga MOXHO caenaTtb

00.
VV.
/1]
Ov.
Ov.
/1]
vO.
vO.



V — B3ATblE€ KPYXKKHN)

Ecnn y KaKkoro-to HynA No MOAYNHO P OCTAaTOK KBaApaTta 3TOro
4ynucna Npu AeneHnn Ha g paBeH X, TO TOrAaa y B3ATOrO y Hero
coceza OH paBeH ( — X, TOrAa y cocefia BTOPOro HyAaa x (MHave
MX CYMMaA KBaZApaToB HE CMOXET NOAE/IUTLCA Ha (, @ HA P He
MOMKET B CU/1ly 0COOEeHHOCTU p), HO TOrAa Yy BTOPOro HyAs no
MOAYNH0 P OCTAaTOK NPU AeNEeHUN KBaapaTa 3TOro YMcaa Ha q
PaBEeH g — X, OTKyAa Y ABYX COCEAHUX HY/1Ier MO MOAYNIO P
nony4Ymnmncb gononHawouwme ao O oCTaTKM KBaApaToB no
MoAayAnto g, To bub ecam bbl Mbl NOAENNAN N Ha P, 3Ta Napa
BCE paBHO Obl gaBana He eagnHUYHbIM HO/, 4TO NpoTUBOpPEUNT
MWUHUMANIbHOCTHU N.

N3 npmuBeAEHHDbIX BbilLie PACCYKXAEHUN CneayeT, 4YTo
MUHMMaNbHOe n =5 * 13 (2 npocTbix Aenutens, He
obnapatowmMx CBOMCTBOM, ONMUCAHHbLIM B yTBEPXKAEHUN 4), TO
ecTb n 2 65, u.T.A.



TakKak 0 <x <1, TO:

4x > 4x* >0

4x% > 4x* >0

Tak»e, noycnosuto: 12y >0

Cnoxus Bce 3 HepPaBEHCTBA, MNONAYYaEM:

4x* +4x+1=8x*+y>0

N3BneKan KOPEHb:

2x+12./8x* +y

AHANOIrMYHO:

2y +12,/8y* +z
22+12>V8z% + x

CknagbiBaAa Bce 3 NONYyYMBLUMECA HEPABEHCTBA,
nony4yaem:

VBx*+y +./8y*+z + V8zt +x <2(x+y+z)+3

YTO B CMNY NONIOKUTENBHOCTU X + Y + Z NepenucbiBaeTca
KaK:

J8x*+y +./8y*+z + V8zt+x -3 <)

X+y+z -

OueHKa gocturaetcanpux=y=z=1,

OTBeT: 2.






O603Hauum 3a F ocHoBaHMe NepneHAMKynApa U3 Touku D Ha
npamyto BC.

3ameTum, 4To TakK Kak AC — gnametp w, To <ABC =90 rpagycos,
TO 6Uwb AB nepneHaukynapHo BC, oTkyaa AB napannenbHo
DE, To 6uwb ABED — Tpaneuymua, HoO oHa BNMcaHa B W => OHa
paBHObOKaA => <BED = <ADE (*).

MycTb X — TaKaa TouKa Ha npamoun DF, yto BX | | AD, Torga us
Toro, 4to AB | | DF => ABXD — napannenorpamm, oTKyAa:

1) AB = XD

2) <BXE = < ADE = <BED no (*) => tpeyronbHuk XBE — p/6, HO
Toraa BF — BbICOTa K OCHOBAHWIO 3TOrO TPEYro/ibHMKaA =>
meanaHa => FX = FE.

3ameTtum, yto DF = DX + XF = AB + FE.
PaBeHcTBO DF = AB + FE 6yaem Ha3biBaTb OCHOBHbIM.

3ameTum, 4yto y TpeyronbHnKkos BEC n BCD ecTb 06wana ctopoHa
BC, HO TOrga Tak Kak njaolwagb 3TO nponsseaeHne oCHOBaHMA
Ha BbICOTY, NA0LWAAM 3TUX TPEYro/IbHUKOB OTHOCATCA KakK
COOTBETCTBYIOLLME BbICOTbI, TO buwb SBEC/SBCD = EF/FD (1);
AHanornyHo, y TpeyrosnbHmnkos ABC 1 BCD ecTtb 06L1as CTOPOHa
BC, oTKy4a nx nnowaam OTHOCATCA KaK COOTBETCTBYHOLWMe
BblCOTbI, TO ecTb SABC/SBCD = AB/FD (2);

CknapgpiBan paBeHcTBa (1) u (2) Buaum, yto:

SABEC/SBCD = (SABC + SBEC)/SBCD = SABC/SBCD +
SBEC/SBCD = AB/FD + EF/FD = (AB + FE)/DF, uto paBHo 1
Mo OCHOBHOMY PaBEHCTBY.

OTBeT: 1.
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