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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=64261&course=2082

Bonpoc 1
BbinonHeH

Bbannos: 5 1310

Hekoropsbtii TpeyrojibHUK pa3pesasiil Ha [dATh MAaJEHbKUX TPEYrOJIbHUKOB TaK, Kak II0Ka3zaHo Ha puc. 1.
Moriu Jit 11pu 3TOM BCE IISITh MAJIEHBKUX TPEYTOJbHUKOB OKA3aThCs PABHBIMU

Puc. 1

MoXHO, Ha MoeMm PUCYHKE OTMEY€eHbl BCE€ CTOPOHbI U NpAMbI€ YITibl. Kak BWUOHO, I'IpOTVIBOpG‘-IVII?I C HEpaBEeHCTBOM TpeyrorfibH1Ka

HeTy.
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Bonpoc 2
BbinonHeH

Bbannos: 43 u3
50

Ha xapruiike napucoBano HECKOJILKO KPYZKOUYKOB, COeJIMHEHHBbIX oTpe3kamu. Kocra soidbupaer nary-
pPaJIbHOEC YHUCJA0 77 W pacCTaBJ/ideT B KPYKOYKaxX pa3jMYHbIC HaTypaJibHbBIC YUC/Ia, HE IIPEBOCXOJAIINE 1,
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) n=2. [laBarite JOKaxy YTO MeHbLUE HE MOXET BbITb. OTO OYEBMAHO TaK Kak €CTb TONbKO OAHO HaTypanbHOE YMCIO MEHbLLEE 2,
370 1. HanbonbLumi obwmii genutens Bcerga 6yaet paseH 1, Tak kak HOL (1 n kakoro To uicna)=ecerga 1. Ho gasanite
NPOHOMEPYEM B NOPSAKE HaCOBOW CTPENKM KPY>KOYKM OT 1 40 4. Toraa pasHOCTb NEPBOro U TPETLErO Yncna(oOHN He COeaUHEHDI)
BCcerga He nmeet obwmmn genutenb 6onblmi 2 ¢ yncnom 1. Monyyvaerca npu n=1 paccTaHOBKM HEe MOXET ObITb. [laBanTe s npuey
npuMep Ha n=2: JaBanTe caenaem Tak, YTO YMCIO B KPYXXOYKe cOBNagaeT C HOMepPOoM Kpyxoudka. lNMpolle roBops, AaBanTte NnpocTo
NoCTaBUM YMCra B KPY>KKK OT 1 40 4 B MOPsiAKE YacOoBOW cTpernku. Torga 3aMmeTuMm, YTo coeamHeHbl Yncnalm 2,2 3, 3 n 4. Y Hux
pa3HOCTb BCErfa HeYeTHas, NonyyaeTcsa OHM B3aUMHO NpocThl € n. A y uncen 2 n 4, 1 1 3(OHM He CoeauHEHbI) BCcerga pasHoCTb
OEnnTCs Ha 2, 3Ha4YUT eCcTb ObLLMIA AennTenb 2. 3HA4YMT Takas pacCTaHOBKA MOXET ObITb.

0) JaBanTe 3ameTum, 4To 25=5%5, TO ecTb HanbonbLUMM 06LWMIA agenuTens Bcerga nnodo 1, nubo 5, nnbo 25. To ecTb Ha camMoM aene
MOXHO CKasaTb Tak: o6wmi genutens Nnbo 1, Nnubo aenutes Ha 5. Toraa nonyyaeTcs y CoOeQUHEHHbIX YMCnax pasHble OCTaTKu Npu
JeneHun Ha 5. A y He coeanHeHHbIX BCerga ogMHakoBble OCTaTkM Npu geneHun Ha 5. [JaBante kak B NyHKTe A npoHOMepyem
KpYy>0o4ku OT 1 Ao 5 B nopsake Yacoson cTpernku. [lanblwe 6yaem cMoTpeTb BCe OCTaTkv Npu AeneHun Ha 5. Toraa Kpy>xodukn 1um 3
MMEIT OOMHAKOBbIE OCTAaTKU (Tak Kak OHM HE COEOUHEHDI) 1 TakkKe KPY>KOUkM 11 4. To eCcTb Kpy>Ko4kK 1, 3, 4 UMEKOT OQNHAKOBbIE
ocTaTKkn. HO 3aMeTnM, UYTO KPY>XOYKKN 2 N 4 UMEIOT OAMHAKOBbIE OCTaTKU(TaK Kak He coeanHeHbl). lNonyyaeTcs Kpy>Kodek 2 nmeet
OOMHAaKOBbIA OCTATOK C KPYXXOYKOM 4, HO KPY>KOYeK 4 MMeeT OAMHAKOBbIN OCTATOK C KPYXXOUYKOM 1. TO eCTb KpyXoyek 11 2 umerot
OOMHaKOBble OCTaTKW. TO eCTb MX PA3HOCTb AENUTCS Ha 5, a Takoro He MOXET ObITb. 3HAYMT NOAXOASALLEN PACCTAHOBKN He
CyLLleCTBYeT.

B) [laBanTte 3ameTumM, 4T0 39=3*13, TO ecTb HanbonbLLMA OO AenuTenb Beceraa nmbo 1, nnbo genntcsa Ha 3, nnbo gennTca Ha 13,
Hy 6o n Ha 13 u Ha 3 genuTtcs. [laBanTe onATb KPY>XOYKM MpOHOMepyeM OT 1 4o 5 no YacoBow cTpenku. Torga nycTb yMcna
CpaBHMMbI NO KAKOMY TO MOAYIO €CNK UX Pa3HOCTb AENUTCA Ha 3TOT MOAYNb(NPOCTLIMM COBaMK, OCTaTKX MO MOAYIO PaBHbI).
Cpasy 3amMeTuM, YTO COeAMHEHHbIE KPYXOYKN CPaBHUMbI HE MOryT BbITb No Mogynto 6onbemy 1(a nHave nx HOL 6onble 1).Toraa
3aMeTuM, YTO eCrnn NepBoe U TPETbE KPYXXOYEK CPaBHUMbI MO MOAYIMO 3 HAaNpUMep, TO NePBOE U YETBEPTLIN KPY>KOYEK HE MOTyT




ObITb CpaBHMMbI NO MOAYIHO 3(a NHaYe TpeTbe N YETBEPTLIN KPYXXOYEK CPABHMMbI MO MOAYIIO TPU, HO OHW COeAMHEHbI). TO ecTb
€CNu NepBbIN U TPETUIN KPYXKOYEK CPaBHUMbI MO MOYMO TPUY, TO NEPBLIA N YETBEPTLIN CpaBHUMbI N0 Moaynto 13. [aBante
pas3bepem TONbKO 3TOT Crydan(nepBbln U TPETUIN KPYXKOYEK CPABHMMbI MO MOAYIIHO TPU, TO NEPBbIV U YETBEPTLIV CPaBHUMBbI MO
moaynto 13). Toraa 3amMeTuMm, YTO YETBEPTLIN 1 BTOPOW KPYXKOUEK HE MOryT ObITb CPpaBHUMbI MO Mogymnto 13(a uHave nepsbin U
BTOPOW CpaBHMMbI MO Moaysto 13). To eCTb YETBEPTLIN 1 BTOPOW CpaBHUMbI MO MOAYSH0 3. AHaNOrmM4yHO TPETUN U NATLIN KPY>KOYeK
He MOryT ObITb CPaBHUMbI MO MOAYM0 3(a MHaYe NATbIA U MEPBbLIN CPaBHUMbI MO MoAynto 3). To eCTb TPETUN U MATLIN KPY>KOYeK
CpaBHMMbI N0 MoAy”nto 13. Tak Kak YeTBEPTLIN 1 BTOPON CPaBHMMbI MO MOAYIHO 3, TO BTOPOW M NATbIN AOMKHbI ObITb CPaBHUMbI MO
Moaynto 13(a nHade 4eTBepTbIN N NATLIN CPaBHUMbI NO MOAYM0 3). Mbl nONy4Mnn, YTO BTOPOW U NATLIN CPaBHUMbI MO MOAYMHO 13 1
NONYYNUIIn, YTO TPETUM U NATLIN CPaBHUMbI MO MoAyrto 13. [Nony4aeTcs BTOPOW U TPETUN CPaBHUMbI MO MOAYM0 13, HO Takoro He
MOXET ObITb Tak kak HOL, 6yaeT genutbes Ha 13, To ecTb He OyaeT paBeH 1. [lpoTnBopeyne, 3HaUNT TaKOro He MOXET ObITb.

r) [aeavite BooGLLEe NOMMEM, YTO Mbl MOMYYUSIM OT MYHKTOB O 1 B. Ha camom aene aokasaTtenbCTBO B NMyHKTe 6, rOBOPUT, YTO €Cnn n
UMeEeT TONbKO OAMH NPOCTOW AeNnuTenb, TO pacCTaHOBKM He cyLlecTByeT. To eCTb JaBaniTe B MOEM AOoKa3aTeNnbCTBe NyHKkTa 6
nocTaBMM BMECTO 5 Kakoe TO MPOCTOe YMCMO p U BCE [0Ka3aTeNnbCTBO ByAeT TaknM xe(To eCTb HanayTca ABa COeANHEHHbIX
KpY>XKa Takux, 4TO OHM ByayT CpaBHMMbI MO MOAYIHO p). A B MyHKTE B, Mbl MOHANN YTO €CNK N UMEET TONbKO ABa NPOCTbIX AeNuUTens,
TO pacCTaHOBKM HETY. Takke MOXHO NOACTaBUTb NPOCTbIE p, q M AOKa3aTenbCTBO ByaeT TakmMm xe. [lonyyaeTcs HyXHO, YTobbl ¥ n
ObIf0 XOTs1 Obl TPU pPa3NUYHbIA NPOCTLIX AenuTtens. Ho 3ameTnm, 4To n IMBO MMeeT ABOKMKY(TO €CTb n YETHOE), NGO HeT. Ecnu n
4yeTHOe, TO JaBanTe 3aMeTMM, YTO COEANHEHHbIE YNCIa OOMKHbI OblTb pa3HOM YETHOCTU(a MHaYe Pas3HOCTb ABYX COEAMHHbIX
KPY>KOYKOB enATcs Ha 2). Ho 9TO 3Ha4umT, 4TO NepBoe KPY>KOYEK CPaBHUM MO MOAYMIO 2 C TPETbMM, a TPETUI C NATbIM, TO eCTb
nepBbIA U NATLIN CpaBHMMbI MO MOAYNto 2. To eCTb Pa3HOCTb AENUTCA Ha 2, @ TaKOro He MOXET ObITb. To eCTb n He4YeTHoe. Ho kakoe
€CTb HaMMEeHbLLEE YMCIO, YTO Yy HEro XoTsi Obl TPY pPasNMNYHbIA NPOCTbIX AENUTENEN U OHO HEYETHOE. 3aMEeTUM, YTO HAaUMEHbLUNIA
NPOCTON genuTenb XoTs Obl 3, BTOPOK NO GONbLUMHCTBY XOTs Obl 5, a camMbIi GOMnbLLIOV NMPOCTOM AennTernb XoTHa 6bl 7. To eCTb n XOTS
Obl 3*5*7=105. MNpumep ansa n=105: [laBanTe No 4YacoBOW CTPENKN noctaBum ymcna 2, 10, 9, 5, 4. Toraa 04eBUOHO YTO Y COEOUHEHHbIX
yncnax(2 n 10, HO4(10-2, 105)=1, 10 n 9, pasHoctb 1; 9 n 5, HOL(9-5, 105)=1; 4 u 5, pasHocTb 1; 2 n 4, HOL(4-2, 105)=1) pa3HOCTb
B3aMMHO npocTa ¢ n. A y He COeMHHbIX Pa3HOCTb He B3aMMHo npocta(2 u 5, HOO(5-2, 105)=3; 2 n 9, HO(9-2, 105)=7; 10 n 5,
HO[O(10-5, 105)=5; 10 n 4, HOO(10-4, 105)=3; 9 u 4, HO(9-4, 105)=5). To eCcTb HanmeHbLLee n 370 105.

KommeHTapui:
a)3

HEBEPHbIN OTBET U OLIEHKa
BEPHbIN NpUMep

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
:503“”05110 ns 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’

OTBerT: lNeTs.

3ameTunm, 4TO Ha caMOM Jene KonM4ecTBO MUHYCOB NMBO0 yMeHbLUaeTcs Ha 1, Mbo Ha 2, HO HUKaK He yBenuymnsaetcs. 1o atum
npUYMHaM UrpoK HE MOXKET caenaTtb Xon eCNnn HETY MUHYCOB. TO eCTb JaBanTe NPOCTO CMOTPETL HA KONMYECTBO MUHYCOB(TO €CTb
HaM He BaXKHO CKOJIbKO MntocoB). [NpuBegem ctpaternto ans Netn, 4tobbl OH rapaHTUPOBAHHO BbIvrpeiBan. Torga gaanTte NeTa
cAenaer XoA4: ABa MMHyca 3aMeHUTb Ha 3 nntoca. Torga octanochb 2019 MUHYCOB. 3amMeTuM, YTO OHO Aenutcd Ha 3. Tenepsb MeTa
Oypet urpaTtb 3a BTOporo urpoka. [laBante ecnv Bacs 6yget csonm xoaom ybupaet 2 MuHyca, To [eta nocne ero xoga byaet
cnegylowmm xogom yéupatb 1 MUHYC(C NOMOLLLIO X04a: OOUH MUHYC 3aMEHUTb Ha MAC, 3TOT X0, Bceraa cylecTsyeT) A ecnu
Bacs 6yget youpatb 1 MmuHyc, To NeTa 2. Toraa 3ameTyMm, 4YTO nocne xoga Bacu konmyecTBo MMHYCOB BCerga He genutesa Ha 3. To
ecTtb y [NeTtn Bcerga ectb xoa nocne Bacu(notomy yto 0 genutes Ha 3). A nocne xoga ety KonmyecTBo MUHYCOB BCerga AenvThes
Ha 3(1+2=3, 2+1=3). TaKk KaKk KonM4eCcTBO MMHYCOB BCerga yMeHbLuaeTcs To byaeT xoa, korga nocne xoaa [letn KonnyectTso MUHYCOB
Oynet paBHo 0. To eCcTb 4 NpuBen cTpaternio B KOTopow NeTs Bceraa BbIArpbIBaeT.




KommeHTapwii:




Bonpoc 4
BbinonHeH

bannos: 12 n3
30

a) meerca Gosbiasg KoMmmanus Jiojieli — 6osbine 100 1esoBek, B KOTOPOil HEKOTOPBIE JIIOJH JIPYZKAT.
Bepuo /11, 4T0 Kazk/1yI0 TAKyI0 KOMIIAHUIO MOKHO Pa30UTh HA JBE I'PYIIIbI «IPYKECTBEHHBIM CIIOCODOM»,
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) Tak kak B 3agayve TOYHO HE HanucaHo, MOXET N BbITb ogHa rpynna nycTon(To eCTb TaM HETY YeSlOBeEKA), TO AaBalTe S ONULLY
ABa BapuaHTa: 1) Ecnu moxHo: To AaBanTe NpoCTO 3aCyHEM BCEX MOAEN B OA4HY rpynny, Torga 0O4eBUAHO, YTO TaKoe MOXET ObiTb,
Tak Kak Bce Apy3ba y Yyenoseka byayT B aTo xe rpynne. 2) Ecnu Henb3s, To B KaXXQoW rpynne ecTb XoTa Obl oanH Yenosek. Torga
yTBEPXKOEHNE(BEPHO K, YTO KaXKayt TakKyt KOMMaHUI0 MOXHO pa3buTb Ha ABe...) U3 BOMpoca NyHKTa a HeBepHo. [laBanTe S
npueeny KOHTPp npumep. [laBanTte Bo3dbMeM 101 yerioBeka 1 NycTb BCE CO BCEMM ApyKaT. TO eCTb KaxKabl YernoBek ApyxuT ¢ 100
nogbmn. Torga NnycTb MOXHO pa3buTb Ha ABE rpynmbl APYKECTBEHHBIM cnocobom. Torga 3aMeTuM, YTO B MeHbLUEN rpynne(rae
MeHbLUe ntogen) no npuHuuny Odupuxne He 6onblue 50 yenosek. [laBarite BO3bMEM U3 3TON MEHbLUEW rPynnbl O4HOMO YenoBeka.
Tak kak 100/2=50. To B ero rpynne AofmkHO ObiTb XOTA Obl 50 ero apy3en. To ecTb B ero rpynne AomKHO ObiTb XoTS Obl 1+50(0H 1 ero
xoTa 66l 50 apysen) niogen. Ho mbl ckasanu 4to Tam He Bonblue 50 Yyenosek. [MpoTuBopeymne. 3HaUUT He KaKayH TaKyto KOMMaHWUo
MOXHO pa3buTb Ha ABE rpynmbl OPYKECTBEHHBIM CNOCOOOM.

©) [laBante paszbepem cryvan korga Bce gpyart co Bcemu. Torga MOXXHO MPOCTO OnpenenvTb rpynnbl no 136 yenoeek u 137
yenosek. Ml npocTo Tyaa kak yaobHo cyHyTb ntogen. Toraa TyT y Kaxaoro apy3en He 6onee 136, To ecTb He Bonee 1/15. Takke
AaBanTe pasbepem cny4yan korga rpad 3To 4epeBOo UM HECKONbKO AepeBbeB(rpad apy3en). Toraa MOXHO NPOCTO HavaTb C
nncToB. N nUcTbl CyHYTb B NEPBYIO rpynny. Yaanutb AUCTbl. Y B HOBOM AepeBe NUCTbI y>Ke CyHYTb B BTOPYIO rpynny. VI notom Toxe
camoe, HO B TPETLIO rpynny 1 Tak ganee. Torga y Kaxaowm BEPLUUHbI B ee rpynne He GyaeTt Apy3en, NoTOMY YTO ero poguTesb B
JepeBe B APYrou rpynne, a CbIHOBbSA TOXE B APYron rpynne.




KommeHTapuii:
a) 10

6) 2
npuBEAEH YacTHLIN Npumep rpada

CINEOYKOWNN AKT. QIEMEHT
BapuaHTt 21

NPEOLIAYWWA AKT. QNEMEHT
« 3aknounTenbHbIn 9Tan - MartemaTuka 6-7 21/22 (CKPbITbIN)

>
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