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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=45970&course=2084

Bonpoc 1
BbinonHeH

Bannos: 20 n3
20

Ha kapTmnke HApHCOBAHO HECKOJLKO KPYIKOUKOB, COEIUHEHHLIX oTpe3kamu. Cama BLIOMpaeT Hary-
paIbHOe YUCTO 1 M PACCTABISET B KPYKOUKAX PA3NUIHbIe HATYPATbLHBIE YHCJIa TaK, YTOOBI I/ BCEX
9THX YHUCEJ BBINOJIHAIOCH CBOICTBO:

ecau wucaa a u b we coedurenn. ompesakom, mo cymma a + b doastcna bvims 83aUMHO Npocma ¢ N, a
ecAl CoedUMEHDBL, MO YUCAG @ + b U . dOAHCHDBL UMEMD 00ULUTE HAMYPAALHBLT desument, boavuwut 1.
[Tpn KaKOM HAMMEHBINEM 7. CYyIIECTBYeT Takas PaccTaHOBKa!

OTBerT: 35

Mpumep: 1,13,15,5,23,26,4 B TakoMm nopsiake No YacoBon cTpenke. NpoBepum, YTO 3TOT NpuMep NoaxoauT. Tak kak n=35=5*7, cymma
nobbix ABYX COCEAHMX Yncen aenutcs nmbo Ha 5, nMbo Ha 7, B 3TOM HETPYAHO yb6eanTbCs, OCTanocb AoKa3aTh, YTO CyMMa JHoObIX
OBYX HE COCEeOHUX YNCeN He OenNTCA HU Ha 5, HX Ha 7, OAng 3TOro 3anuilemM Bce Hallu Yyucna cHadana no mogynio 5:1,3,0,0,3,6,4, a
3aTem no moagynto 7:1,6,1,5,2,5,4. Tenepb BUAHO, YTO CymMMa ftobbIX ABYX HE COCEOHUX YMCEN HE OENUTCH HU Ha 5, HX Ha 7, 3HauuT
npuMep NOaXOANT.

OueHka: no4yeMy n He MOXeT ObITb MeHbLUe 35?

Ecnun n genuTcs Bcero nuulb Ha 0gHO NPOCTOE YNCIIO, TO CyMMa JHo0bIX ABYX COCEAHNX Yncen obsa3aHa AennTcsa Ha 3TO MPOCTOE,
HO TOrga CymMma 4mcen Yyepes 2 ToXe AENUTCS Ha 3TO NPOCTOE, HO OHa AO0MKHa BbITb B3aMMHO NPOCTa C n, NPOTMBOpPEYME. 3HAYMT n
OENUTCS Kak MMHMMYM Ha 2 pasfMyHbiX NPOCTbIX YMcna, Npu 3Tom 06a 3TK YmMcna BCTPEYaTCa B HAMMEHbLUMX O0LWUX AenuTensax
CYMMbI ABYX KaKUX-TO COCEOHMX Ymcen 1 yucna n. [ycTb 0gHO 13 3TUX NPOCTO - 9TO ABOWMKa. PacCcMOTpuM 2 coceagHnx 4mcna,
CyMMa KOTopbIX genutcs Ha 2. OHM OOHOM YETHOCTK, @ 3 YMCra, KOTOPbIE HE SBNSAKOTCA COCEAsMUN 3TUX ABYX YMCEN, OPYron
YETHOCTW, Tak Kak n AenuTcA Ha 2, HO Torda U3 aTUX 3 Yncen ecTb 2, cToswme yepes 1, 0gHOM YETHOCTH, 3HAYUT UX CyMMa OenunTcs
Ha 2, @ 3Ha4YUT He B3aUMHO NPOCTO C n, NpoTuBopeymne. 3HaunT oba aTU NPOCTbIX HE paBHbl 2. [yCTb OAHO U3 3TUX NPOCTbLIX PaBHO 3.
AHanNorMyHo paccMoTpum 2 Yucna, CTosiLLne psaom, CyMma KOTopbiX AenuTtes Ha 3. [ycTb OHM He KpaTHbI 3, Toraa OAHO U3 HUX
cpaBHMMO C 1, a gpyroe ¢ 2. Torga Te e 3 y1cna, KoTopble He ABMASTCS cocegsamMu 3TUX ABYX YMCES, CpaBHMMbI C 0 N0 MOZYmHo 3,
Tak Kak n JenuTcs Ha 3, HO CPeam HUX eCTb 2 YMCra, CTOALWMX Yepes 1, npoTnBopeyne. 3HaunT oba coceaHmnx Ymcna KpaTtHbl 3.
Torga Bce ocTarnbHble YMcria He cpaBHMMbI ¢ O MO MOAYSHO 3, a 3HAYUT Cpeam OCTaBLUMXCA Nap COCeQHUX YMCen HET napbl, cymma
KOTOPOW AenuTCA Ha 3, Tak Kak Toraa oba aTn yncna o6a3aHbl 6biTb HYNsIMM NO MOAYIIO 3, HO 3TO He Tak. Bce ocTanbHble CyMMbl
nap 4yucer, CToALWMX pAaoM, He MOTYT OennTCA Ha 3, 3Ha4YUT OHU OenATCA Ha Kakoe-To ApYroe npocToe, HO MO paccyXaeHUAM
npuBeaeHHbIM BblILLIE, TAKOE NPOCTOE HE MOXET ObITb OHO, 3HAYUT BCErO MPOCTLIX, HA KOTOPble AENUTCA n, XOTs Obl 3, Npu4em Bce
OHM He paBHbI 2, HO Torga n>35. A ecnv n enuTcs Ha 2 NPOCTbIX, TO 06a 3TN NPOCTLIX HE PaBHbI HX 2, HX 3, 3HAYUT OHN HE MEHbLLIE
4yem 5 1 7, a 3Ha4YUT n HE MeHbLle 35, u.T.a.




KommeHTapwmii:




Bonpoc 2

BbinonHeH

Bannos: 20 us [pu z,y, z € (0, 2] HaiiuTe MAKCUMAIBLHOE 3HAUECHHE BLIPAYKEHUS

20

(+° = 6) YT 0+ (y° —6) YyF0+ (>~ 6) ¥zT06

A= - - -
x2 + y2 + 22

OTBeT:1
[okaxewm, 4To A He BonbLue 1. xA2+yA2+z/2>0, 3HAYUT HYXKHO [oKa3aTb, YTO (X/3-6)*(x+6)"(1/3)+..<=x"2+y 2+z/2.

[lokaxkeM No OTAenbHOCTH, UTO (xA3-6)*(x+6)(1/3)<=x"2 npu x OT 0 A0 2 BKIMHOYMTENBHO. 3aMETUM, YTO NpU Takux x (x+6)7(1/3)<=2,
No3ToOMy HeoBX0oMMO [0Ka3aTh, YTO (xA3-6)*2<=x"2, TO eCTb 2x"3-x"2-12<=0. 3HaUNT (x-2)(2*x"2+3*x+6)<=0, a 3TO TaK, MOCKONbKY
X<2 N 2*x"2+3*x+6>=0 onsa noboro x, NOCKOMNbKY ANCKPUMUHAHT oTpuuaTteneH. 3HaunT A He BonbLue 1, Tenepb npuBegemM npumep.
x=y=z=2, Toraa A=(2*2+2*2+2*2)/(3*4)=1, 3HaumT oTBeT 1.




KommeHTapui:




Bonpoc 3
,HH&FOH&LJ‘[I/I BIIMCAHHOTO YeThLIPpeXyTroJbLHUKa ABCD nepecexKarTcda B TOYKe 0. BHyTpH TpeyroJbLIuKa

. AOB puibpana takaa touka K, uro npamaa KO asngerca omccexktpucoii yrma CKD. Jlya DK
annos: 20 u3
20 BTOPHYHO MEePeceKaeT OMHUCAHHYI0 OKPY:KHOCTL Tpeyronbuuka COK B Touke L, a nyu CK BTopuuHO

BbinonHeH

NEePEeCceKaeT ONMUCAHHY 0 OKPYRKHOCTE Tpeyrobanka DOK B rouke M. Haiijimre oTHOImMeHWe miomna e
rpeyronsaukos ALO n BMO.

MycTb yron KCO paBeH b, yron KDO paBeH ¢, a yron CKO paBeH a, Torga u3 Teopembl CUHYCOB Ans TpeyronbHukoB CKO 1 DKO
CO/sina=KO/sinb 1 DO/sina=KO/sinc, 3HaunT sinb/sinc=DO/CO. Yron OLK paseH yrny KCO n paBeH b n3 snucaHHoctn LCOK. Torga na
TeopeMbl CUHycoB Ansa TpeyronbHuka LOD OD/sinb=LO/sinc, 3HaunT sinb/sinc=OD/LO/ 3HaumT CO=LO. AHanornyHo MO=DO.
Jokaxewm, 4to yron AOL paseH yrny BOM. Yron AOL paBeH KOL+KOA=CLK+LCK=180-LKC, aHanorn4yHo yron MOB paBeH 180-MKD, HO
yribl LKC n MKD BepTuKanbHble, NOSTOMY OHU paBHbI, 3Ha4nT S(ALO)=LO*AO*sinAOL/2=CO*AO*sinAOL/2 1
S(BMO)=BO*OM*sinBOM/2=BO*OD*sinBOM/2, CMHYCbI YrNOB paBHbl, MOCKOMbKY Yyrmbl paBHbl, @ BO*OD=A0O*OC Tak KaKk 3T0 MUHYC
cTeneHb To4kM O oTHOCUTENBHO OKpY>KHOCTU ABCD. 3Haunt S(ALO)=S(BMO)

OTtBeT: 1




KommeHTapuii:




Bonpoc 4 —
HaTypaﬂbﬂoe YHCJAO0 X B CACTEME CHUCJACHUA C OCHOBAHUEM T (?” < 36) HMeeT BHuA Ppqq, IpuiIeM 2q = 5p.

Oxazanoch, 9T0 r-HYHAS 3alHCh 9ACTA 12 TpeacTaBiasgeT coboil CeMHI3HAYHBIN MATHHIPOM € HyJIeBOI
cpegreit rcpoii. (TTamwaIpOMOM HazbIBaeTCs YHCIO, KOTOPOE YHTAeTCs O JMHAKOBO CJIeBa HATIPABO W

BbinonHeH

Bannos: 0 13 20

cnpasa Haneso). Haiinure cymmy r-munbx mudp gncaa 2.




KommeHTapwii:




Bonpoc 5
HpI/I KAaKHX N KJI€TYATYIO JTOCKY 72 X 7t MOXKHO pa36HTb IO KJjeTO4YKaM Ha OOAHUH KBaJlpaT 2X21u HEKOTOpoe

BbinonHeH
KOJWUYEeCTBO ITOJOCOK U3 AT KJAETOK TaK, qTO KBaJIpaT 6YJ'L8T HpHMLIKaTL K CTOpOIIe ,J'I‘OCKIJI?

Bannos: 5 13 20

OTBeT: NpU N CPaBHUMBbIX C 2 MO MOAYHO 5.

Mpumep: nocTaBUM KBagpaT 2 Ha 2 B BEPXHUI NEBbLIN Yron Halwlen SOCKW. Toraa ocTaHeTcs NpsiMOYrosibHUK (n-2)*n u
NPSIMOYTonbHUK (n-2)*2, Tak Kak n-2 AenuTcsa Ha 5, 06a 3T NpsiMoyronbHMKa Nerko pa3bnBatoTCst Ha NOMOCKM U3 MATU KNETOK.

OueHka: nocumTaem obLLee YNCNO KNETOK, C OAHOM CTOPOHBI UX N2, a ¢ Apyron 2*2+5*k, rae k - HaTypanbHoe unu 0. 3Ha4YnT N2
CpaBHMMO C 4 1Mo MOAYIHI0 5, 3HaYUT n CpaBHMMO C 2 UK € 3 MO Moaynto 5.




«

KommeHTapwmii:

He pa3obpaH BTOpOW Crny4van.

OPEOLIAYUWWNNA AKT. SIEMEHT
BapuaHTt 13

CNEOYOUWWN AKT. SNEMEHT

BapuaHTt 21

»



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1247&forceview=1
https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1386&forceview=1

