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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=47780&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

OTBeT: Aa, Mmornu.

B naHHoMm npumepe yrbl, KOTOpble KaxyTcsd, 4To no 90 rpaaycos, no 90 rpagycos. I'Ip|/| 9TOM Yy BCeX TPeyrosibHMKOB 30eCb OONH
KaTeT bonbLue Apyroro B 2 pasa. QOueBMAHO, YTO TO, YTO NMOKa3aHoO n paccka3aHo BbllLle, MOXHO HA4YepPTUTb.




KommeHTapuii:




Bonpoc 2
BbinonHeH

Bannos: 35 u3
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) 3ameTum, 4TO n > UNK = 4, TaK Kak Yncna pasnuyHble, a KpYXo4KkoB 4. [Mprmep Ha n=4: BbICTaBUM MO KPYry no nopsaky ynucna ot 1
00 4. Torga pasHOCTb MeXay COEANHEHHBIMI KPY>KOYKaMm Bcerga pasHa unm 1, unm 3, a 1 1 3 B3aMMHO NpocTo C 4. A He
COEANHEHHbIE KPYXKOYKMN MMERT pasHocTb 2, a HOL(2,4)=2. Npumep nogxoauT.

B) OTBeT: HeT. OT NMPOTUBHOTIO. ,D,aBaVITe NOCMOTPUM HaA HAUMEHbLLUEE HYNCII0 B KPYXOYKaxX. nyCTb 370 X. Torga HECMEXHbIE C HUM
KPY>XO4KHU

paBHbl x+k 1 x+m. 3aMeTuM, 4To Torda K u M paBHbl 5, 10, 15, 20. 3ameTnmM, 4TO TOraa pasHOCTb CMEXHBIX APYr C APYroM yucen x+k n
x+m paBHa |m-k|. Ho 370 uncno genutcsa Ha 5, kak u 25, a cregoBaTenbHO MMEET C HAM 06BN MHOXMTENb 6onbLue 1.
lMpoTtnBopeume.

B) OT npoTtmBHoro. [ins Hayana AokaXem, YTO POBHO 1 M3 HECMEXHBIX C KPY>KOUYKOM KpPY>KOYEK MMEET TOYHO TaKOW XKe OCTaTOK Nnpwu
aenennn Ha 3. CmMoTpum Ha no6oe umncno. MNyctk 310 b. Torga HECMEXHBIE C HUM YMcna AOMKHbI BbITh Buaa b+3b unun b+13M npu
BO3MOXHbIX OTPULIATENbHLIX 3HaUYeHMAX b 1 . Ho ecni HecMexHbIe KpYXXOUKy OAMHAKOBOTO BIAA, TO X Pa3HOCTbL AenuTcs Ha 13
U1 3 1 He B3aMMHO MPOCTO € 39. 3HauYnT NpOTMB vncra 06a3aTenbHO CTOAT 2 YMcna pasHbiX BUAOB, U, O4EBUOHO, POBHO 1 N3 HUX
MMEET TaKoW e oCTaTokK. Torga nycTb eCTb YNCIIO C OCTaTKOM m no Moaynto 3 (aanee Bcerga no moaynto 3). Torga HaNpOTUB HEro
CTOSIT YMcrna C ocTatkaMmn m 1 n. A HaNpoTMB OPYroro YMcria ¢ OCTaTkoM m Y)Ke CTOUT YMCIIO C OCTaTKOM m, a ,CriefoBaTENbHO, U1




yuncno ¢ octatkoM k. k He paBHO n, MHa4Ye UX Pa3HOCTb AENUTCS Ha 3, 1 BCE NSI0X0. Toraa HanpoTUB YMCa C OCTaTKOM n YXKe CTOUT
YMCHO C OPYrMM OCTaTKOM, a 3HAYMT OCTaBLLUeeCcs MMeeT OCTaToK n. AHANOMMYHO YMCNO HaNpPOTKB k MMeeT ocTaTok k, HO 3TO TO Xe C

©

@ @ camoe yuncno! [NpoTrsopeyue.

M) 3ameTum, 4TO NPOCTLIE YMUCNA Ha POSb YKCHa N HE NOAOMAYT, TaK Kak BCe pa3HOCTU NPOTUBOMNOMOXHbLIX YNCEN AOMKHbI ObITh
paBHbl 3TOMY NMPOCTOMY YUCIY, @ MakCcmaribHas BO3MOXHasi Pa3HOCTb paBHa 3TO MPOCTOE MUHYC 1, YUTO MEHbLLIE MPOCTOro Yncrna.
3ameTnmM, 4TO MUHUMasnbHOE BO3MOXHOE YMCIIO PABHO 5, Tak Kak YyMcna He MOBTOPSAOTCS, a KPYXKOB y Hac 5. Ho 5 npocToe, Ha Hero
npumepa Het. Crneaytoulee ymcno 6. Ha Hero npumepa Tak e HeT. Cenyac gokaxem. 3aMeTUM, YTO 6 B KpY>KKax ObITb HE MOXET.
lMoTomy YTO PSIAOM C HUM OAHO3HAYHO CTOAT Yncna 11 5(o4eBmaHo). A pagom ¢ 1 TofbKOo 2, a € 5 TonbKOo 4, HO Torda pasHOCTb
mMexay 2 1 4 He B3aMMHO npocTa ¢ 6. [potuBopeyme. Toraa ectb BCe Yncna ot 140 5, HO Torga ¢ 1 MOXeT CTOATb TOMbKO OfHa 2.
MpoTtmBopeune. Janblie npoctas 7. Beilwe gokasaHo, 4To Henb3g. Janble 8 (Takke pa3bop BepeH Ans BCex YETHLIX n), HO Torda
pSAOM € ymcnamm 1 4éTHocTu (NMMBo YETHbIE, NMMBO HEYETHbIE, BCE paBHO) CTOAT YMCra BTOPON YETHOCTH, @ HANPOTUB Yncen
nepBo YETHOCTU CTOAT YMcna 2 YETHOCTW, HO Toraa ANs COCEAHUX C ATUM YMCIOM 3TO He BbINOMHAETCH. 3HauuT Ans 8 He
paboTtaeT. [anblwe 9, HO Ans 9 cny4danm aHanoruveH 25 (cm. Bbiwe). Janbwe 10, 11, 12, 13, 14, 15. Ha 215 ecTb npumep.

KommeHTapui:
a)10

0) 10
B) 10
r 5

[0Ka3aHo, YTO n HEYETHOE N MMEET XOTsl Obl ABa MNPOCTbIX Aenntensa




Bonpoc 3

Beinorner Ha jiocke namucano 2021 mumnycos. [lerst u Bacst urpaior B Takyio urpy. XoJi COCTOUT B TOM, 4TO MOYKHO
:503“”05110 ns OJIMH MHUHYC 3aMEHUTL HA IUIOC, OO0 cTepeTh OJMH ILIIOC U OJUH MUHYC, JIM0OO JBa MUHYCA 3aMEHUTL Ha

TpH ILIIOCA. XOLLHT 110 o4epe/u, IIepBbIM XOIUT HCTH, IIPOUTIPbIBaCT TOT, KTO HE MOZKET cle/laTbh XO/I. Kro

BBIUTPAET TIPH [TPABUJILHON urpe’

3ameTum, 4TO NpourpaTb MOXHO, TONBbKO ecrnn 6onblLue He OCTanocb HM OQHOrO MUHYca. Torga gaBanTe NOCMOTPUM, CKOSbKO
MWHYCOB 3abupaeT kaxabli BapuaHT xoga. 1. -1; 2. -1; 3. -2. 3ameTtum, 4yto 2021 cpaBHMMO C 2 MO MoAyrto 3. Torga npeasioxkmm
ctpaTteruto 3a lNeTto. [ycTb OH cCHayana BO3bMET 1 2 MUHYyca caenaeT 3 nncamu. A NOTOM, €CNN MPOTUBHUK YHUYTOXAET T MUHYC,
OH YHUYTOXaET 2. OTOT X04 BCeraa MOXHO caenaTth, Tak Kak OH He 3aBMCuT OT nntocoB. Ecnu e Baca yHnuToXaeT 2 muHyca, MNeTs
OOVH MUHYC AernaeT NntocoM. ATOT X0, Takke BCerga MoXHO caernaTb, Tak Kak OH Takke He 3aBUCUT OT MIH0COB. Taknmu
Jencteuamu Bace goctaHeTcs O MMHYCOB, M OH MO O4EBUOHBLIM NPUYMHaM He MOXeT caenaTb xod, OTeeT: [NeTs.




KommeHTapwii:




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

[IPOTHBOIOJIOXKHOM rpyIime?

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) OTBEeT: HeT, HeBepHo. [NprMep, Koraa aTo He BbinomnHseTcs. EcTb 101 YenoBek, Npu 3TOM KaXKabli YENOBEK APYXUT C KaXKObIM.
Torga nx HeNb3s pasgennTb Ha paBHbIE rPYMMbl, Tak Kak MX HEYETHOE KONUYECTBO, U B KAKOW-TO U3 rpynn nogen 6yaet MeHbLue
X0Ts 6bl Ha 1, 1 B HEN-TO 1 ByaAeT YenoBek, Y KOTOPOro B 3TOW rpynne MeHbLUe ApYy3ei, YeM B OPYrow.

B)




«

KommeHTapuii:

OPEALIAYWMN AKT. SNIEMEHT

BapuaHTt 11

CNEAYKOUWWW AKT. QNEMEHT
3aknoymTenbHbIn 31an - Matematuvka 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

