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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=33745&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: 0 13 10

Puc. 1




KommeHTapuin:




Bonpoc 2
BbinonHeH

Bannos: 50 n3
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) OTBeT: n=4

OueHka: Ecnn n <= 3, To Mbl He CMOXeM BbIGpaTh 4 pasnMyHbIX HaTypanbHbIX YACHA, KaXgoe U3 KOTOPbIX HE NPEBOCXOAMT n, BEAb
JaHHOMY YCII0BUIO B TaKOM Cry4yae MOryT YOOBMNETBOPATb TONbKO Yncna 1, 2 1 3, HO X He 4, a Bcero nnlb 3

Mpumep: JaBanTe B NeBbIN BEPXHUN KPY>KOK MOCTaBuM "1", B MpaBblii BEPXHUI - "2", B MPaBbI HWXKHUK - "3", B OCTaBLUNNCS EBbLIN
HWXKHWI - 4. Torga HeTpyaHO y6eamTbes, YTO COeaUHEHHbIE Pa3HOCTU - 3TO 3-2=1, 2-1=1, 4-1=3, 4-3=1, N BCe HaLLN 3HAYEHWS
SABMSAOTCA B3aMMHO MPOCTLIMU C YMCNOM 4. HecoeaMHeHHbIe pa3HOCTU - 3TO 3-1=2 1 4-2=2, 4 He B3aUMHO NPOCTO C 2.

(6) OTBeT: HeT

O6ocHoBaHMe: NyCTb Takasd pacCTaHOBKA BO3MOXHa. Toraa Ha3oBeM camoe BepxHee ymcno "al”, nocrneayoLlee no YacoBomn
cTpenke - "a2", n T4, ctodulee nepepq al - "as". 3amMeTuMm, YTO pasHOCTL |al - a3| gormkHa GbITb cpaBHMMa ¢ 0 mod 5 *, 3HauuT, al
cpaBHMMO ¢ a3 mod 5. AHanorM4yHo norny4aem, 4To a3 cpaBHUMO ¢ a5 mod 5, a5 cpaBHUMO € a2 mod 5, a2 cpaBHMMO € a4 mod 5, a4
cpaBHMMO ¢ al mod 5. lNMony4aeTcs, 4To BCe 5 HaLWmMX Yncen cpaBHUMbI MO MOAYMO 5, @ 3TO 3HAYUT, YTO Ntobble 2 coceaHnx Yncna
[alT O4MHAKOBbIE OCTATKM NO MOAYIO 5, 3Ha4UT, pasHOCTb ABYX COCEOQHUX TOXe AENUTCA Ha 5, HO 3TO 3HaYUT, YTO OHa He B3aMMHO
npocrta ¢ 25. [poTrMBopeyne ¢ ycrnosuem.

*TpuMedaHne: eCnun pasHOCTb YMCEN HE B3aUMHO NPOCTa C Yncrom 25 = 542, To oHa 0bsi3aHa B CBOEM PasfoXeHUN NMMETb XOTS Obl
OfHY NATEPKY, TO €CTb AENUTLCA Ha 5

(B) OTBeT: HeT




O6GocHoBaHuMe: NyCTb 3TO BO3MOXHO. Torga Takke, kak u B n.(6), Ha3oBeM uucna al, a2, .., a5 no yacoBon ctpenke. [laBanite
nocriefoBaTenbHO paccMaTpuBaTh Pa3HOCTU U YTO-TO NPO HUX NOHUMAaTb. [TOCMOTPMM Ha Moayrb pasHocTu al-a3. OHa gormkHa
nenutbesa Nbo Ha 13, nubo Ha 3 (Beab 39=13*3, a Ha 13 1 3 BMeCTe 3Ta pPa3HOCTb AENUTLCS HE MOXET, Belb OHa MeHbLUe 39 no
moaynto). MycTb, He ymanss o6LWHOCTY, OHa AenuTtcd Ha 13. Tenepb CMOTPUM Ha pasHOCTb al-a4 (pasymeeTcs, B3ATYO MO MOAYIH0).
Ecnun oHa Byget genutbes Ha 13, TO Torga u pasHOCTb COCeAHMX Ymcen a3 1 a4 Toxe aenntca Ha 13 (Mo MOHATHBLIM NpUYMHaM,
noapobHO onNncaHHbIM B M.(0)), 3HA4MT, pasHOCTb Yncen al n a4 He MOXET AenuTbCs Ha 13, cTano ObiTb, AenuTes Ha 3. Tenepb
CMOTPUM Ha PasHOCTb a4 1 a2, aHasnorm4yHo NoOHMMaeM, YTo eCnn 3Ta pasHOCTb AeNIUTCS Ha 3, TO pa3HOCTb coceaHux al n a2 Toxe
OEenuTCa Ha 3, HO TakK Herb3s, 3Ha4YuT, oHa aenutca Ha 13. Tenepb pa3HOCTb a2 1 a5, KoTopasi He MOXET AennTbCs Ha 13 (MHade
pasHoCTb a4 1 a5 Toxe genutes Ha 13), a 3HauuT, genuTtcea Ha 3. Tenepb B3rMsiHEM Ha pa3HOCTb Yncen a3 u as5. Ecnv oHa genutesa
Ha 3, TO, MOCKONbKY pa3HOCTb a2 1 a5 Toxe OenuTcs Ha 3, pasHOCTb a2 u a3 Toxe OyaeT genuTtbesa Ha 3. Ecnu e pasHocTb a3 1 a5
[enuTtca Ha 13, TO NOCKOMNbKY Mbl 3HaeM, YTO pa3HOCTb al 1 a3 ToXe AenuTcsa Ha 13, nony4vaeTcsd, YTo pa3HOCTb ABYX coceaHux al u
a5 pgormkHa genntbca Ha 13.

NTak, mbl npeanonoXxurin, 4To pacCtaHoOBKa BO3MOXHa, OAHO3Ha4YHO ornpeaenunn AermMmocCTb Kaxkaon na YETbIPEX NEPBbIX
pa3HOCTeIZ Ha 3 unn1i3 (npep,nonaranm, 4YTO nepsas genuTtcs Ha 13, HO ecrnn oHa AenuTcs Ha 3, paccyxageHnsa norHOCTbHO
aHanornyHbl) U B UTOre, NbITasiCb YTO-TO MOHATb Npo OCTaBLUYKCA Pa3HOCTb, NONy4YUnun npoTmnBopevune. OTO 3HAYUT, YTO
paccTtaHOBKa HEBO3MOXHa.

(r) OTBeT: n=105
OueHkKa: NnoriMemMm, Kakme orpaHmydeHns MoryT 6bITb Ha YACTIO n:

1. OHO He JOMKHO ABNATLCA NPOCTbIM (BeAb B MPOTUBHOM Criyvae nobble pasHOCTH Obinv Gbl B3aMMHO MPOCTbI C n, BEAb OHU
MEeHbLLE n MO MOAYIH0)

2. OHO He O0MKHO ABNSATLCA NPOU3BEeaeHNEM ABYX MPOCTbIX MHOXUTENEN B HEKOTOPbIX CTEMNEHNAX (3TOT criyyan pasobpaH B NyHKTE
(B), B 0600LLEHHOM BUAE B pacCyXOeHUAX NPOCTO YMUCIIO 3 MOXHO 3aMEHUTb Ha Hekoe p1, a yncno 13 - Ha p2)

3. OHO He JOoMKHO ObITb YEeTHbIM:

lMycTb OHO YeTHOE, Torga HMKakas pas3HOCTb ABYX COCEAHUX YMCEN He AO0MKHa ObiTb YETHOW, 3HaYUT, Ntobble ABa COCEAHMX Yncna
pas3HOW YETHOCTU, HO TOr4a YETHbIE U HEYETHbIE YMCNa YepeayroTCs, HO OHU HE MOrYT YepeaoBaThCs, Bedb B NPOTUBHOM Criyvae ux
MOXHO ObIfo 6bl O4HO3HAYHO Pa3buTb Ha Napbl (YETHOEe-CreayoLLee 3a HAM HEYETHOE), HO Y Hac 5 uncen, a 5 -He4YeTHOe YnCro, Ha
napbl He pa3buBaeTcs. [poTnBopeyne

4. OHO He JOIMKHO ObITb CTEMNEHBID HAaTypanbHOro YMcna (cny4van pasobpaH B n.(6), ToNbKO B 00LWeM BUAE BMECTO 25 MOXHO
HanucaTtb p”n, @ BMECTO 5 - NPOCTO p)

Hangem MrmHumMmanbHoe 4Yncno, KOTOpOE COOTBETCTBYET BCEM OrpaHN4YEHNAM:

B Haluem yncne gomkHoO ObiTb XOTS Obl 3 NPOCTLIX MHOXUTENS, HE PaBHbIX ABOWKE. 3 MUHMMAIbHbIX TaKUX MPOCTbIX MHOXMUTENS -
3TO 3, 5 1 7, 3HA4YMT, min Yncno - ato 3*5*7 =105

Mpumep: NnycTb, BOCMNOSMb30BaBLUMCH Ha3BaHUAMM Yncen u3 nyHKToB (6) n (B), al=1;,a2=19; a3 = 8; a4 = 4; a5 = 2. Torga pa3HOCTK
pPAOOM CTOALWMX YUCeN NpUHMUMaloT 3HadeHua 1,8,1,4,2; pa3HOCTU He paaoM cToAwmx - 7,5,3,7

KommeHTapwii:




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’

OtBerT: [leTsa

Ctparterus: nyckam nepebiM Xxo4om [eTs nomeHseT ABa MUHyCa Ha TpWU NNkoca, a ganblie dyaeTt 4encTBOBaTh B 3aBUCUMOCTU OT
xogoB Bacu: Ecnin Bacsa cBonm xogom ybpan Tonbko oguH MUHYC, To eTa 2 MnHyca 3aMeHsieT Ha 3 nntoca, a ecnm Bacs 3a xog
ybpan 2 MuHyca, To leTa 3aMeHseT MUHYC Ha Mic

Mouemy xe oHa paboTtaeT? [epBbiM xoaom NeTa caenan Tak, YTobbl KON-BO MUHYCOB 6bIno 2021-2=2019, 4YTo AennuTcs Ha 3, a
Aanblue OH JoNnonHseT yopaHHble Bacen MUHyCbl 40O Yncna, KpaTHOro Tpem, T.e. nocne ntoboro xoga Bacu Kon-Bo MUHYCOB He
Oynet kpaTHo 3 (a 310 3HaumT, 4To lNeTe Bceraa Gyaet uto ybpath), a MNMocne xogo. MNMeTn OyayT COOTBETCTBEHHO YMCa MUHYCOB,
paBHble 2019, 2016, .., 0. 3Ha4NT, MMHYCOB HE OCTaHETCHA MMEHHO nocne xoga letn, a Ntbor Xo4 Urpbl BO3MOXHO CAenaTb Torga u
TONbKO TOrAa, Korga Ha Jocke ecTb XOTsa 6bl T MUHYC. [lockonbKy nocne kakoro-to xoaa et MMHycoB He ocTaHeTcs, Bacs He
CMOXET cenaTb XOA4, a 3Ha4uT, npourpaet




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

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) OTBeT: HET, HEBEPHO

KoHTp npumep: nycTb Yy Hac ecTb koMnaHug 13 1000 YenoBek, rae Kaxabl 3HakoM € Kaxabim. [JonycTum, y Hac nony4nnock
pa3buTb nx Ha 2 rpynnbl A n B (nycTb 6e3 orpaHmnyeHnst obHocTy B A 6onbLue nmbo paBHO YernoBek, Yem B B) Tak, kak ckazaHo B
ycnosuu. Torga B rpynne A ToyHo Byget xota 6bl 500 yenosek. [MocMmoTpuM Ha noboro yenoseka M3 rpynnel B (Takon Bcerga
HangeTcs, Bedb rpynnbl HenycTble). B rpynne A y aTtoro Yyenoseka xoTs 6bl 500 3HakoMbIX (BeAb OH 3HAKOM CO BCEMM), @ BCEro Y
Hero 3HakoMbIX poBHO 1000-1=999, 3Ha4uUT, B CBOEWN rpynne y Hero Makcumym 999-500=499 3HaKOoMbIX, HO TOrfa B CBOEW rpynne y
Hero MeHbLUe 3HaKOMbIX, YeM He B cBoel. [poTuBopeyne.




KommeHTapuii:

OPEOLIAYWWW AKT. SNEMEHT CINEOYHOWWNN AKT. SIEMEHT
3aknunTenbHbIn 9Tan - MaremaTtuka 6-7 21/22 (CKpbITbIN) BapuaHTt 21

« »
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