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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 3aKknounTenbHOro atana cocTouT U3 4 3agad. PelweHne kaxxgon sagaydm 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=44316&course=2082

Bonpoc 1
HC}{OTOpblﬁ TpeyIroJbHUK pa3pe3ajid Ha II4Th MaJeHbKHX TPEYIOJIbHHKOB TaK, KaK IIOKa3aHO Ha PHC. 1.

Moru IIPpHU 3TOM BCC IIATH MAJICHLKHUX TPEYTI'OJIbHUKOB OKa3aTbCHd paBHbINILi?

BbinonHeH

Bannos: 10 13
10

Puc. 1
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KommeHTapuit:



https://talant.spbu.ru/moodle/pluginfile.php/122707/question/response_attachments/44070/2/882710/ol2220304_1.png?forcedownload=1

Bonpoc 2
BbinonHeH

Bbannos: 46 13
50

Ha xapruiike napucoBano HECKOJILKO KPYZKOUYKOB, COeJIMHEHHBbIX oTpe3kamu. Kocra soidbupaer nary-
paJibHOC YHCJIO T U DacCTaBJIdeT B KPY2KO4YKaX pa3/IMYHbIC HaTypaJbHbIC YUC/Ia, HE IIPEBOCXO/LAITNAC T,
Tak, L1'1‘06]31. IJId BCeX IIoCTaBJICHHBIX MM YlCeEJI BBIIIOJJIHAJIOCH CBOWMCTBO: €CAU YUCAQ 4 U b COBC)’ULHBHM om-
PEZKOM, O Pa3Hocmyv a — b doascna 6bims 63aUMHO NPOCING € N, G ECAU HE COCJUHENDL, MO YUCAL & — b
u n doadcisl umems 06wul namypasvnuli desumens, boavwut 1. Hanmpumep, /i KADTUHKA Ha pUc. 2
Kocrd B3s1 n = 45 u nogodpat HOAXOIANIYI0 PACCTAHOBKY — OHa IIOKa3aHa Ha PUc. 3.

Puc. 2 Puc. 3 Puc. 4

a) IIpu kakoM HauMeHbleM 7. cymecTByer TpebyeMasd PacCTaHOBKa TUCE HAa pUC. 27

6) MOzKHO JI PACCTABUTDL YUC/Ia B KPYKOUKax Ha puc. 4 upu n = 257

B) MoXKHO J1 paccTaBUTDL IHC/IA B KPy2KOUKax Ha puc. 4 upu n = 397

r) IIpu KaKOM HAUMEHBILEM 7t CYIIECTBYCT PACCTAHOBKA YHCE/ B KPYXKOUKaxX Ha puc. 47

a) Naeante 3ameTum, 4TO NOGOE NPOCTOE YNCIIO HE MOXET ObITb YMCIOM n (TaK Kak y Yncrna n OSMKeH OblTb X0Ts Obl 0gMH
aenutenb OTNUYHBIN OT 11 camoro Ynicrna n). Torga gasante HadyHEM nepebop ¢ 4 (NepBoe COCTaBHOE YMCIIO), HO n=4 HaM He
noaxoauT, TaK Kak KONMYecTBO YMcen MeHblue 4 paBHo 3 (3,2,1). Cnegytoliee cocTaBHOE YMCHO - 6. PAacCMOTpUM Yncna MeHbLUe 6 1
yncna, KoTopble MOryT ObITb COeQUHEHHBI C HUMW: 5-(4); 4-(5;3); 3-(4;2); 2-(3;1); 1-(2). Ymcna 5 n 1 Mbl UICNONB30BaTb HE MOXEM, TaK
Kak OHV MOTYT CTOSATb PSAOM TOMbKO C OAHWUM OPYrMM YMCIIOM, a YMcna COeAMHEHHbI POBHO C ABYMS ApyruMun. PaccMmoTpum
cnegytoulee nocrne 6 COCTaBHOE YMCno - 8. PaccMoOTpMM ymcna MeHblue 8 1 Ynucna, Kotopble MoryT 6biTb COeAMHEHHbI C HAMW: 7-
(6;4;2); 6-(7;5;3;1); 5-(6;4;2); 4-(7;5;3;1); 3-(6;4;2); 2-(7;5;3;1); 1-(6;4;2). 3 aTLX Yncen Mbl y>K€ MOXXEM COCTaBUTb Tpebyemyto
paccTaHOBKY.

7 - 6 | 7-6=1; 6-5=1; 5-4=1; 1 n 8 B3aMHO NPOCThbI; 7-4=3; 3 1 8 B3aUMHO MpPOCTbI;
| || 6-4=7-5=2; yncno 2 n 8 He B3aMMHO NPOCTbI(OOLWMIA AENUTENb - 2);
4-5|

6) Henb3as. PaccmoTpum genuTenu Yncna 25, OH TONbKO OAMH U paBeH 5. PAcCMOTPUM BEPXHUI KPYXKOYEK U IBA HUXKHUX, PA3HOCTb
BEPXHETO C MOLIM HWKHUM AOMKHA AeNUTLCA Ha 5, crnegoBaTenbHO YMCa B BEPXHEM KPYXKOUKE U B HUXKHUX MMEKT OAUHaKOBbIN
OCTaTOK OT AeNneHus Ha 5. criefoBaTeNlbHO PasHOCTb ABYX HUXKHUX KPY)KOYKOB TOXEe AenuTcs Ha 5, crnegoBaTtenbHO paccTaBuTb
yucra B KPY>KOUKUN HEMb3s.

B) Henb3a. Paccmotpum genutenu ymucna 39, ux Asa v OHW paBHbl 13 1 3. PacCMOTpMM pa3HOCTM Yncen B KPY>KO4Kax, He
COEOMHEHHBIX Mexay cobon. OT KaK4oro KpyXo4ka UCXOAMT OBE TaKMX CBA3K, NMPUYEM Takme, YTO B OLHOWN CBSI3N Pa3HOCTb KpaTHa
3, a B Apyrom 13 (MHa4ye NoBTOPUTCA CUTyaLms U3 nyHkTa 6) ). PaccmoTpum aTy pacctaHoBky. O603HaumMm vncrna paccTaBneHHbIE B
Kpy>KO4dKax 3a a, b, ¢, d, e (4ncna pacctaHoBNEHbI MO KPYry No andaBuTy), N paCCMOTPUM HE COEOMHEHHbIE MEXAY COOO KPYXKOUKN
N Pa3HOCTU YNCEN B HUX.




lMpegnonoXxum, 4YTo a-c KpaTHa 3, Torga a-d kpaTtHa 13, criegoBaternibHO d-b KpaTHa 3, b-e kpaTHa 13, a c-e KpaTHa 3. Ho Torga y Hac
nony4yaeTcs, YTO YnCna a, ¢, e 4al0T OAMHAKOBbIA OCTATOK NP AeNeHUn Ha 3, 1 pas3HOCTb a-e KpaTHa 3, YTO NPOTMBOPEYMUT YCNOBUIO,
cneposatenbHO Npy n=39 Henb3d paccTaBUTb Yucna.

r) Jasarite noMMEM, 4TO y YMcna n JOSHKHO ObiTb HE MEHee TPEX pasnUYHbIX NPOCTbIX AeNUTens, nHadve dyayT NOBTOPSATCS
cuTyauum u3 nyHKToB 6) 1 B). Torga Mbl OIMKHbI BbIGpATh TPU MUHMMAanNbHbLIX MPOCTLIX YMcna, YTobbl NONYyYUTh MUHMMASBHOE n.
OTn uncna 2, 3, 5, a ux npomsseneHne paeHo 30, HO JaBanTe MOMMEM, YTO Pa3HOCTEN KPaTHbIX KAKOMY-HUOYOb U3 STUX YMCEN He
MOXeT ObITb GonbLue ABYX (MHave noBTopsieTcs cuTyaums u3 nyHkTta 6)). Toraa y Hac Byaet xota 6bl ogHa napa vvcern, He
COEQMHEHHbIX Mexay cobon, pa3HOCTb KOTOPbIX KpaTHa 2. PaccMoTpum criyyan, Korga Takas napa Torbko ofgHa. Toraa yncna He
COEANHEHHbIE C 3TOW Napoy YMcern OTPE3KOM UMEKT OANHAKOBYIO YETHOCTb, @ CaMU 3TN YnCIa COEANHEHbBI OTPE3KOM,
crefoBaTesibHO UX pa3HOCTb KpaTHa 2, Crie4oBaTtesibHO OHM He B3aMMHO NpocThl ¢ 30. PaccMoTpuM criyyan Korga Takux nap gBe.
3ameTnm, 4TO B Mapax HET OOUHAKOBLIX YMCEN, MHA4Ye NOBTOPSETCH CUTyaLMs U3 nNyHKTa 6), a Takke Yncna B pasHbix napax MMeroT
pa3Hyo YETHOCTb, MHAYe Mbl NPUXOANM K NPOTMBOPEYNIO C BbiCKa3blBaHMEM, YTO PA3HOCTEN KPATHbIX KAKOMY-HMOYAb U3 3TUX
yncen He MOXeT ObITb GonbLue AByX. Toraa paccMoTpuM nocregHee NAaToe Yncrno. YTobbl pa3HOCTb 3TOro YMcna € ero cocegsamm
He Bbina KpaTtHa ABYM, OHO JOSMKHO OblTb OAHOBPEMEHHO U YETHBIM U HEYETHBIM, @ TAKOro HE MOXET ObITb. CriefoBaTeNlbHO YMCIIO n
He JOIMKHO ObITb KpaTHO ABYM. Torda MUHUMANbHOE YNCIIO n PaBHO MPOM3BEAEHUIO TPOMKM NPOCThIX Yncen 3, 5, 7, crieqoBaTernibHO
MUHUManbHoe n = 105. PacctaBum vncna 10, 21, 20, 16, 14 B KPY>KKY B TOM NOPSAAKE, B KOTOPOM OHU NMEpPEYNCeHbI.

21-10=11; 21-20=1; 20-16=4; 16-14=2; 14-10=4; yncno 105 B3anMHO NPOCTO CO BCEMU ITUMUN PA3HOCTAMMW.

20-10=10; 21-16=5; 20-14=6; 16-10=6; 21-14=7; uncrno 105 nMeeT x0T Obl OANH OOLLUMIA AENNTENL CO BCEMU 3TUMM Pa3HOCTSIMU.

KommeHTapui:
a)6

paccyxaeHne 6bino 6bl BEPHbLIM, €CIiv Obl B yCOBMM Obino "MeHbLUE n"
0) 10
B) 10
r) 20




Bonpoc 3

Beinorner Ha jiocke namucano 2021 mumnycos. [lerst u Bacst urpaior B Takyio urpy. XoJi COCTOUT B TOM, 4TO MOYKHO

Bannos: 9 us 10 OJIMH MHUHYC 3aMEHUTL HA IUIOC, OO0 cTepeTh OJMH ILIIOC U OJUH MUHYC, JIM0OO JBa MUHYCA 3aMEHUTL Ha

TpH 1woca. XogdT 10 ouepe/u, nepBbiM xoaut [leTs, npourpeiBaer Tor, KTO HEe MOXKeT clenars xoa. Kro
BBIUTPAET TIPH [TPABUJILHON urpe’

[aBanTte BBEOEM NOHATNE BbINIPLILUHOW W MPOUTPbLILLIHON NO3ULMW. BbIMIPbILLHOM NO3ULMEN Ha3bIBAETCH Takoe KONMNMYECTBO
MMHYCOB Ha JOCKe. YTO Kak Bbl HE XO4MST ONMOHEHT, Bbl BCErga BbiMrpbiBaeTe. A MPOUrpbILLHON - Takoe KONMYECTBO MUHYCOB, YTO He
Ba)XXHO Kak Bbl BygeTe XoanTb, Bedb OMMOHEHT BCErAa BbIMIPbIBAET.

IMycTb Mbl urpaem 3a nepBoro urpoka (leTo).
Torga gaBanTe pacCMOTPUM BbIMIPbILLHBLIE MO3ULINN.

Camasi nepBasi BbIUrpbilLHasi NO3MLMS Takasi, YTo ceilyac Hall xog v ocTarncs 1 MmuHyc. Crieaytolas B. N.- ceryac Hall XoZ U1
ocTanoch 2 MuHyca. [laBaiTe paccMOTPUM NO3ULIMIO KOrga o0cTanochb Tpy MUHYCA.

OT0T No3uumsa ByoeT NPOUrPbILLHON TaK Kak N3 HE€ MOXHO cAenaTh TOMNbKO BbIUIPbIWHYO(Tak Kak 3a pa3 MOXHO ybpaTb TONbKO 1
Unu 2 MUHyca), criegoBaTernbHO NO3ULUK, KOr4a Xo4 Hall U OCTanoch 4 UM 5 MUHYCOB, - BbIMIPbILWHBIE, @ MO3ULMS, KOrda Xo4 HaLl
M OCTanocb 6 MMHYCOB, - NPOUrpbILLIHas. Tenepb gaBanTe NONMEM. YTO ftobasd No3nLmMs, B KOTOPOW KONIMYECTBO MUHYCOB HE
AEennTCs Ha 3, AN Hac BbIMIPbILLHAS, a Koraa AenuTcs - NPourpbIlwHas. [lokaxeMm, YTo Mbl BCeraa CMOXeM caenatb Tak, YToObl
nocre Hallero xoa onfnoOHEHT OKa3arica B NPOUrpbILLIHOM cutyauuun. Mbel HaunHaem ¢ 2021 muHyca. Mbl cpasy e genaem Tak,
yTO6bI MOCNE HaLLero Xo4a Kosim4ecTBO MUHYCOB AEeNUNock Ha 3.

rlepBbIM XO04O0M Mbl y6|/|paeM 2 MUHYCa, OCTaBlidd TeEM CaMbIM KONMM4eCTBO MUHYCOB KpaTHOE TpéM.

[MoToM HaunMHaem SencTBOBaTh NO JAHHOW UHCTPYKUMK. Ecnn onnoHeHT ybpan ogmMH MUHYC, Mbl youpaem aBa (3x-1-2=3x-3=3(x-1)),
€CNnK ONMNoHEHT ybpan ABa MyHyca yomnpaem oguH (3x-2-1=3x-3=3(x-1)).

CnepoBarernbHo eTsa. AeNCTBYHO NO 3TON UHCTPYKLMM BbIUIPAET.







Bonpoc4
BbiNonHeH a) meerca Gosbiasg KoMmmanus Jiojieli — 6osbine 100 1esoBek, B KOTOPOil HEKOTOPBIE JIIOJH JIPYZKAT.
Bannos: 10 s Bepno /1, 9T0 KaxKJIyio TaKyio KOMIIAHUIO MOYKHO Pa30UTh Ha JIBE TPYIIILI «IPYKECTBECHHBIM CIIOCODOM»,
30 T.€. Tak, 9TOObI y KayKJI0T0 YesIoBeKa Jpy3eil B cBoeil rpynme Obu1o Oosbine mubo paBHo, YeM Jpy3eil B

HPOTHBOIIOJIOKHOI rpyiie?

6) okazkure, 4TO KazK/[yI0 KOMIIAHUIO, B KOTOPYIO BXxoauT 2022 1YesioBeka, MOKHO pasbuTs Ha 15 rpyiir
«HEJIPYZKECTBEHHBIM CIIOCOOOM», T. €. TaK, 9T0Obl V KayKJIOro Ye0BeKa KOJIUIeCTBO JIpy3eit B cBoelt rpytime
coctaBisio He bosiee 1/15 or obimero quciia ero Jipya3ei.

a) [aeante noctponm rpady, B KOTOPOM BEPLLMHbI 3TO Noan, a p€bpa 03HayaloT, YTO 3TV ABa YeroBeka, Apyart. Torga gaBanTe
paccMOTpUM criyyan, Korga B 3ToM rpadpe 60onbLue ogHOM KOMMNOHEHTbI CBA3AHHOCTU M POBHA OA4HA KOMMOHEHTa CBA3aHHOCTW.

1 cny4yan. Ecnu B rpade ase n 60nee KOMNOHEHT CBA3aHHOCTK, TO Mbl pacnpeaensiemM nogen no rpynnam Tak, Ytobbl kaxaas
KOMMOHEHTa CBA3aHHOCTM Haxo4unack TOMbKO B OQHON rpynne, n YToObl B KaXK4O0M rpynne Haxogmnach XoTst Obl ogHa KOMMNOHEHTa
CBSA3aHHOCTW.

2 cnyyan. Ecnu B rpade poBHO 0gHa KOMMOHEHTa CBSA3aHHOCTU. PaccmoTpum nonHbiv rpad 6onblLle YeM Ha CTO BEPLUMH. OTOT
rpad Henb3sa pasgennTb Ha ABe rpynnbl, YOOBNETBOPSOLLMX YCNOBUIO, TaK KaK U3 KaXXAoW BEePLUNHbBI BbIXOAUT paBHOE KONMYECTBO
pébep, 1 gaxe ecrnv B 0QHOW rpynne Bce BepLUnHbl OyayT yaoBNETBOPATh YCIOBUIO, TO BO BTOPOWN péBep, NCXOAALLMX N3 BEPLUNHBI
B Ty >xe rpynny, 6yaeT MeHbLUlee KONMYeCTBO YeM BO BTOPYIO, CriefoBaTENbHO 1 YCIOBUIO 3TN BEPLUUHBI YOOBMNETBOPATL HE ByayT,
crnegoBaTtenbHO He BCe KOMMNaHUM MOXHO pa3buTb Ha OBe Takue rpynmbi.




KommeHTapuii:
a) 10

6) 0

NPEOLIAYWWW AKT. SNEMEHT CINEOYKOWNNA AKT. QIEMEHT
BapuaHTt 11 3aknouuTenbHbIn 9Tan - MatemaTuka 6-7 21/22 (CKPbITbIN)

« »



https://talant.spbu.ru/moodle/mod/quiz/view.php?id=1185&forceview=1
https://talant.spbu.ru/moodle/mod/spbuproctoredu/view.php?id=1715&forceview=1
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Ja, sormm.
[IvcTe 3TH TPEVIONIBEHEKH OBLIH IPAMOVIOMIEHEIMH C KATeTaMH JHHo#H 1 1 2.
JoKazaTenscTEO:

TlocTponM nepERIE TPEVT OIBHHE TaK, ITO0BI OH CTOAT Ha KaTeTe IMHHOH 2 H BETOpOH KaTeT OBLI
HANpaeIeH Hanpaeo. Bropoil TpevronsHHK pasMecTHM TAK, YT00RI BepIIHHA IIPH MEeHBIIEM VIJIe
BTOPOT0 TPEVIOJIBHHKA COBIIAafana ¢ BepIuHHoMH npH vrae 90 nepeoro tpevroisHHKa, a KaTeT
IHHOH 2 BETOPOTo Je3Kal Ha Toi e IpaMol, 9T0 H KaTeT JuHHokH 2 nepsoro. TpetHii
TPeVTONBHHK Pa3MeCTH TaK, 9TO0RI OH JOMOMHAT 40 NPAMOVI OIEHHKA BETOPOH TPEVTOIBHHK.
Uete pTEIf TPEVIOIBHHK PasMecTH Ha INIOCKOCTH TAK 9TO0BI €ro THIIOTEHY3a JIeKaIa Ha
NPOO/CKEHHH THIIOTEHV3EI IEPEOT0, 2 KATeT SIHHOH 2 9eTEEpToro TpeVIoJBHHKA COBIIAgaI C
KaTeTOM JMHHOH 2 TPeThero TpevroabHHEA. [[4TE TpeyroIbsHHK IOCTPOMM TaK, 9T00EI €T 0
KaTeT QIHHOH | Jexan Ha Npogo/DKeHHH KaTeTa ATHHOH J IepBoro TPeyTrodbHHKA, 3 BEPIIHHEL
[OPH MEHBIIEM H IPAMOM VIJIAX COBMAJATH C BEepIIHHOH IpH D0NBIIEM VIJIe 9eTEEPTOro
TPEVIONLHHKA H BEPIIHHONH IIPH NPAMOM VIVIE ETOPOI0 TPEVIOJIBHHKA COOTEETCTEEHHO.
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