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

BbinonHeH
R’IOI‘JIH JIA IlpH 9TOM BCC 1IATbH MAJICHBKHUX Tprl‘OJleHKOB OKa3aTbhbCHd paBHbIMI/i?

Bannos: 9 n3 10

Puc. 1

Ecnn y Hac aBa paBHbIX TPEYronbHWKA, TO COOTBETCTBEHHbIE YITbl PaBHbI

MocmopTMM Ha yron A B HUXKHEM TPeYronbHUKE, PSAOM C HUM €CTb CMEXHbIN yror,
pa3bupeM ABa BapuaHTa: CMEXHbIV C HUM yron paBeH yrny b unu C, unu oH paeeH yrny A

Ecnu cmexHbiv yron paseH b unmn C, To MOXHO COCTaBUTb ABa ypaBHEHUS

1)180-A=b (Hy unu moxeT paBeH A, BCBSI3M 0OLLHOCTM pacCy>KOeHWUIN, He UrpaeT CyTH) Kak CMEXHbIN

C+A+B=180 cymma yrnoB TpeyronbHUKa

€cnv BO BTOPOM ypaBHeHuM 3ameHnTb 180 Ha A+B, To nonyyaem 4yto C paBHO Hyno

2)ecnn CMexXHbIN yron Toxe paseH A, TO Mbl No nonyyaem, 4to 2A=180, oTkyaa A paBHO 90(yron Ha pUCyHKe nokasaH KpacHbIM)

W ecTb npumep, Ha TO, YTO OHWU paBHbI, 3TO 6OMbLLON NPSMOYTOfbHbIA TPEYroNbHUK ¢ yrnamu 90 60 1 30, KOTOpLIN pa3buT Ha
TpeyrosibHUKKN Toxe ¢ yrinamm 30 60 1 90 npumep BO BTOPOM hOTO
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KommeHTapwii:
30 n 60 HeBepHO
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Bonpoc 2
BbinonHeH

Bbannos: 24 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)UHBH'I)L 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

JlornyHo, 4TO ecnu ecnu Bce Ynicna He npeBoOCXoaAT n, M BCE YMUCIA Pa3findHble, TO YNCIIO n XOTA Obl paBHO KONMM4YecCTBY NYyCTbIX
KIneTo4ek, nHa4ve y Hac npoCTo He XBATUT Yucen 4YTo Obl UX 3aMNONHUTL

WToro noa a) MMuHMManbeHas n = 4 BOT npumep(4-3-2-1 cTOoAT NONopsaaKy HanHas ¢ fIeBOM BEPXHEN KIETKM):

4 3

1 2 NO31UUKN YMCen paccTaBneHbl Kak Ha pucyHke, Bce paboTtaeT

6) ecnu n = 25, yucno 25 ato 5*5, oTcioga criegyert YTo pa3HOCTb NPOTUBONONOXKHbLIX Yncen(HE coceaHux) fomkHa AennTes Ha 5

NyCTb YACIIO CBEpPXY AaeT ocTaTtok k N0 Mogento nATb, TO ABa COCEAHMX YMCIa CHU3Y, TOXKE AO0MKHbI UMETb OCTaToK k No moaynm
nATh, BeOb 3TO0 €ANHCTBEHHBIN CNOCO6 caenathb Tak, YTo 6bl pa3HOCTb Obina kpaTHa 5(k-k=0(mod 5)), nony4aeTcs Takasa kKapTuHa:

k

k k

BMOWM YTO ABa cOCeaHMX Yucna garT OAMHAKOBbIE OCTATKMU Ha 5, 3HAYUT UX Pa3HOCTb KpaTHa NATK, YTO NMPOTEBOPEUUT
yCJ'IOBVII'O(STO CrnencTBMe TOro, YTO YMUCNO 25 NMeeT B pasnoXeHnn Ha MHOUTENMU TOSbKO 1 NPOCTOoe 4yuncno)

B) BOT NpumMep
20
7 28
2 33




) Ny Hac Kak MMHUMYM 5, 3TO criedyeT 13 KonmM4ecTBa KINeToYek,

Tenepb, nNo TeM npuvnHam, 4YTo B Pa3rioXXeHnn Yncra nAaTb Ha MHOXUTESN TOJIbKO OOHO MPOCTOE YNCKIO,y HAaC He NoJTy4YnTbCA
3aMacCTUTb KaK B yCJ'IOBVII/IKJ'IeTKI/I(CM. NYHKT 0)

[anee y Hac n = 6, NpegnonoXuM, YTo Mbl HE UCMOSTb3yeM YUCHO 6 B HaLUeM NpUMepe, 3Ha4YUT OCTanuUCh BCEro NATb YMcen Ha 5
KIETOK, Cpean KOTOpbIX €CTb e4MHMLa, HO COCeasMU eANHNLbI MOXET ObiTb TOMBbKO ABOWMKA W LLECTEPKA, HO LLUECTEPKY Mbl yOpany,
3TO 3HAYUT, YTO C eamHuLEn OyaeT TOYHO CTOSATb YMCNO NMbo 3/4/5, HO pas3HOCTb UX HE B3aUMHO NpocTa ¢ 6

Ecnn y Hac B npumMepe HeT eanHuLbl, TO Y Hac eCcTb LIEeCTepKa, PSAOM C KOTOPOI MOXKET CTOATb TONbKO NATEpKa UMK eAMHULA, U No
TEM Xe NpUYNHaM eanHULbI HEe He MOXET ObITb B NpuMepe

BOT 00 Yero mbl AONLLMKW, PAAOM CTOAT 6 1 1, @ pAOOM C eAUHULIEN MOXET CTOSATb TONbKO ocTanocb 2, ac 65

OCTanocb O[IHO MECTO, M Kakoe 13 Yuncen 4 1 3 Mbl Obl HE NOMNOXMUIN,HATKHEMCS Ha NpoTuBopeydne(5-2=3(aenuTens LecTn)4-2=2
TOXe AenuTenb, 6 He NonaeT, Ynucna 7, 8, 9 He nNomayT No NyHTKY 6 T.K TaM TONbKO OAHO NPOCTOE YMCIO M HaM JOCTaTOYHO
pPaccMOTPETb OCTaTKN Ha Hero, n=10 Kpyr HE MOXET COCTOSATb M3 YETHbIX YNCEN(Pa3HOCTb COCeAHMX OyaeT AENUCTSA Ha 2), 3HauuT
rae-To eCTb HEYETHOEPSAOM C HUM MOTYT ObiTb TONMbKO YETHbIE, YTO Obl Pa3HOCTb ObiNna HEYETHAs UTOMO Y HAC YepeayeTcs

HeY 1 YeT, HO T.K YMcern HEYEeTHOE KOr-BO, 3HAYUT Ha KOHLe ByayT ABa HEYETHbIX Noapsia, PasHOCTb MEXAY KOTOPbIMU YETHas!, XOTS
OHV coceau, 3To paboTaeT Co BCEMU YETHBIMU YMUCTIaMMU.

nToro Tenepb otnagatot eule 10, 11-cm.6, 12-4eTH,13-cm.0,14-4eTH

n =15 MNpumep
14

6 15
53

KommeHTapui:
a) 10

0) 10
B) 0
r) 4




Bonpoc 3
BbinonHeH

Bannos: 10 13
10

Ha jocke nanucano 2021 munycos. [lers n Baca urpaitor B Takyio urpy. Xoji COCTOUT B TOM, YTO MOZKHO
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’

3anuiiem Bce BO3MOXHbIe XxoAbl(onepaumm):

- +
1) I
2) -1 -1
3) -2 43

MepBbIM xogom lNeTs genaeT onepunto Homep 3 T.e youpaem asa MMHyca 1 npubasnsiem Tpu nrtca
Tenepb, KON-BO MUHYCOB CTarno KpaTHo Tpem (2019)
[MorimeM, YTO KOHeL Urpbl HacTynaeT, Korga y Hac He OCTaHETCH MUHYCOB, U Tenepb [eTa NpuMeHSAET Takyo CTpaTeruio:

ecnu Bacs BblGypaeT onepaumio HoMep TpK, To Mbl BbiIGMpaem onepaumto HOMep OAWH, Y4To Obl Y HAC YMCINO MUHYCOB ONSTb CTano
KpaTHO TpeM, Takxke 3Ta onepaunsi He 3aBUCUT OT KOf-Ba MIOCOB, Hy 1 MNeTs 04eBUOHO CMOXET NOXOAUTb, Bedb €Cnv 13 Yyucna
KpaTHOro TPEM BbIYECTb YNCIIO HE KpaTHOE TPeM, TO Mbl MOSy4YMM YUCIIO He KpaTHOe TpeM, XOTS KOHeL, Urpbl HacTynaeT B unchne 0,
KOTOpOe AenuTcsa Ha TpK, 3HAYUT Mbl Kak pa3 4obbeM Kor-Bo 40 Hyns 1 xof nepepactcsi Bace

ecnu Bacs BblbupaeT onepaumio Homep 11160 2, TO Mbl BbiGpaemM onepauuio 3, KoTopasi OnsiTb e He 3aBUCUT OT Korl-Ba
MWHYCOB, M Mbl CHOBa OObEM [0 YKCra KpaTHOro TPEM, NETS Mo TeM XKe CambiM NMPUYMHAM CMOXET NOXOAUTb

Hy 1 BOT nocne HeckomnbkMX TakMxX XOA0B, C MOMOLLbIO A0GMBaHWUIA [0 YMCen KpaTHbIX TPEM, Mbl onaeM Ao obLuero Kon-Ba
MWHYCOB paBHbIM Hymnt(y HAaC HET onepaumin KoTopble NPUOABNSAIOT KOM-BO MUHYCOB, 3HAYUT OHW KOraa-To 3aKOHYaTCsl), Xoa cenvac
OyneTt BaCuH, a MMHYCOB Ha Morie HEeT, XOTS BCe onepauun TpebyoT OTHUMaTb MUHYChI

OteeT NepBhbIit POk, ecnn ByaeT XoanTb UMEHHO Tak




KommeHTapwii:




Bonpoc4
BbiNonHeH a) meerca Gosbiasg KoMmmanus Jiojieli — 6osbine 100 1esoBek, B KOTOPOil HEKOTOPBIE JIIOJH JIPYZKAT.
Bannos: 12 us 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) HeBceraga,nonpobyem HanTU NPOTUBOPEYME C YETHOCTBIO, MYCTb Y HAC MOJHbIN rpad, KaKabI OPYXUT C KaXKabIM, C Hanpumep
KonmnyecTBoM ntogen 102, 3Ha4YUT U3 Kakaoro YenoBeka OyaeT BbIXOAUTb HEYETHOE YnCro pebep, 3TO 3HAYUT, YTO E€CIIN Mbl XOTUM
41O Obl Y KAKOro-TO YenoBeka ObINo B 04HOW rpynne Apy3en 6onblue Unn paBHO Yem B APYrou, TO N0AEN B Kaxaow rpynne, byaet
pa3Hoe KOM-BO(MOHSATHO YTO HEYETHOE KOM-BO pebep Mbl HE CMOXEM MOLENUTb MNOMOonam), 3Ha4nT B KakOW-TO rpynne 6yaert paspbis
B XOTs Obl 2 YerioBeka, HO 3TO 3HAYMT, YTO y NHOAEN B rpynne, rae Noger MeHblle, Opy3€en U3 Yool rpynnbl OyaeT GonbLue Yem
Opy3€ei B CBOEN BeOb JOAEN MEHbLLE, a KaXXabI OPYXKUT C KaXKabIM

6) noriaem OT NPOTUBHOTO, NPEANONOXKNM, YTO Kak Obl Mbl He pa3bunu Naen Ha rpynnbl, TO XoTSa Obl y OAHOro YenoBeka Bcerga
6binobonee 1/15 gpysen B rpynne

no gupuxre, B KaKOW-TO rpynne To4Ho Byaet xoTs Obl 35 yenosek(2022/15)




KommeHTapuii:
a) 10

6) 2

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

« »
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