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Bonpoc

UHdo

YBaxaembin y4yacTHuK Onumnunagbl!

Ha BbinonHeHne Tecta 3akntoynTensHoro atana oresogmtca 230 MUHYT NAoC 15 MUHYT Ha COXpaHeHne U
npukpenneHve peweHui. Pabota asTomatudeckn otnpasutcs B 14:05 no MockosckoMy BpemeHn. OKHO Tarmepa
Bbl yBuanTe B BepxHen Yyactu pabo4dero akpaHa.

BOI'IpOCbI TEXHNYECKOIo Xapakrtepa Bbl MmOXeTe 3agaTb HabnogaTento B YaTte (OKOLLIKO BHN3Y B ﬂpaBOVI 4yacTtu

9KpaHa). Ecnn Bam notpebyeTca BbITM B TyaneTHY0 KOMHaTy, OCTaBbTe B YaTe C NPOKTOPOM COOOLLEeHNS O
BPEMEHM BbIXO4a U BpeMEHW BO3BpaLLeHna (Hanpumep, "12:04 -sbiwen"). OTBET OT NPOKTOpa AaTb Npy 3TOM He

HY>KHO.
BapuaHT 3akniouYnTenbLHOro atana coctTout n3 5 sapgad. PeweHne kaxgon 3agayum Bel moxeTe

a) NONHOCTLIO 3anucaTb B nose oTeeTa (Mpy HEOH6XOANMOCTN MOXHO NPUKPENNTL MOSACHAIOLLNIA PUCYHOK),

6) nonHOCTLIO HabpaTb B TEKCTOBOM pefakTope ¢ peaaktopom dopmyn, npeobpasosaTts B doopmaT pdf n
nNpuKpenuTb nonyunslumMnca gann. Ecnu y Bac HeT BO3MOXHOCTU NnpeobpasoBaTh peweHune B pdf, Bol moxeTe
cAenaTtb CKPUHLLOT 3KpaHa (kHorka PrtScn Ha knaBuaType unm BCTPOEHHbIN cepBuc "HOXHULUBI") N NpUKpennTb ero.

O6paTute BHUMaHME, K KaXgon 3aavye MOXHO NMPUKPENUTb TONbKO oauH dhann, Ha3BaHMe KOToporo dhopmMmpyeTcs
no npasuny ol22***** N, rae ol22***** - Baw noruH, N - Homep 3agayn.

B TekcTax pelueHui, npukpenneHHbIX n3obpaxeHusx n dannax He JOMKHO OblTb HUKAKOW NepCOHanbHOM
nHdopmauum!

Bo BpeMs BbINOMHEHNSA BapnaHTa Ha KOMMbIOTEPE MOXHO MOSb30BaTbCS TONbKO TEKCTOBLIM PeaKTOPOM U
BCTPOEHHbBIM CEPBMCOM CO3AaHNs U300paxeHnn. YepHOBOE peLLeHne MOXHO BbINONHATEL Ha Bymare,
pacrnonoXXeHHOW B none BMANMOCTK BeD-Kamepbl.




Bonpoc 1
BbinonHeH
Bannos: 20
n3 20

HEL KapTI’IHKe I'I&DHCOB&HO HECKOJILKO KPY}KO‘IKOB* COCTHHCHHLIX OTPBBK&I\'H/I. Cama BBI6I’Ip8JeT II&T_Y-
pPAJLHOE YHCIIO N U PACCTABASIET B KPYIKOUKAX PA3IHYHLIC HATYPAJbHLIE YHCIA TaK, 9TOOLI I/ BCEX
TUX YUCEJI BBIIOJIHIIOCH CBOUCTBO:

ecan wucaa a u b ve coedunennv ompesrom, mo cymma a + b doascna 6vms 83aumMHO npocma ¢ n, a
ecat coedumensvl, mo wucaa a + b un doasichv, umemsv 06UWUTL HAMYPALILUBLL deaumens, boarvwud 1.
IIpu KaKOM HaMMEHBIEM 7 CYMIECTBYET TaKas pacCTaHOBKa’

3amMeTuM, YTO YMCIIO N HEe AOIHKHO AENUTCH Ha 2, MHade:

TouHo ByaeT xoTs Obl OAHO HEeYeTHOE (eCrnn HeT, TO BCe YeTHble, 1 Torga Cymma He CBsidaHHbIX pebpom uncen 6yget yetHa!ll), 3HaumT Bce
Te, YTO He CBS3aHbl C 3TUM HeYeTHbIM, AOJKHbI ObITb YETHBIMU, HO TOrAa Cpean 3TUX 4-4 Yucen HangeTcs napa, He CBA3aHHbIX pebpom, u
npu aTom oba YeTHble!!!

Yucno n He genutcs Ha 3, nHade:

Ecnu ecTb x0T 6bl 04HO YMCHO Aensiieecs Ha 3, To Toraa Te 4 BepLUMHbI, YTO He CBA3aHbl C 3TUM YMCIIOM, He AeNnsTcs Ha 3, 3HauuT
UMetoT ocTaTku no mogynto 3: 1 unu 2. Toraa, 4Tobbl BbINOMHAMOCH YCrioBre He0b6X0AMMO, YTOObI BCe 3TU ocTaTku Oblnv oanMHakoBble(Bce 1
unu Bce 2). Toraa, ocTaBLUMecs 2 Yncna, SBNsLMecs coceasMuy Aensilerocst Ha 3, 04HO U3 HUX OOMKHO AEenUTCs Ha 3, a Apyroe AOMKHO
OaBaTb TOT € OCTATOK, YTO 1 Te 4 yncrna. ATo obecneynBaeT BbINOSTHEHUE YCMOBUS, HO TOr4a BCEro oHa napa BepLUnH, COeaUHEHHAas
pebpowm (Ta, roe oba octatka 0 no mogynto 3) 4aeT HaM BbIMOMTHEHWE YCIOBUS HAa coeauHEHHbIE pebpom BepLUnHbI. Bcero ogHa napa
BEPLUUH 3TO Mano(garnblie Nonmém 3To)

AHarorMyHo ecnm YNCo N 3TO CTeneHb TPOMKU, TO PACCMOTPEB BCE Te Ke OCTaTKM Mo MOAYI0 3, CTAHOBUTCS SICHO, YTO Mbl CMOXEM
BbIMOMHUTL YCIIOBME Ha COEAMHEHHbIE PeBPOM BepLUMHbI TOSBKO AN O4HOW napsbl.

3amMeTnM, YTO YNCIIO N HE MOXET BbITb MPOCTLIM YMCIIOM, TaK Kak €Crnv N MPOCToe, TO TOrAa €CN eCTb KaKOW-TO HEHYITEBOW OCTATOK I cpeam
BCEX YMCeN, TO TOoraa COCeam 3TOro octaTka 3To N - I, @ UX Coceam 3TO I U B KOHLe MONyYUTCs napa r v r,a ux cymMma He AenuTtcst Ha n (a
€CInn ecTb OOUH HYNEBOW OCTATOK, TO BCE OCTATKM HyreBble Yero OblTb HE MOXET)

WNcxoasa n3 Bcex aTvx ycnoBuid, Ao 35 ecTb criedytolive kaHauaaThbl:

3 - He NOAXOAMT, Tak Kak eAMHCTBEHHbIN NOAXOAALLMIA NO4 NepBOe YCIOBME Criyyai OnmncaH Bbille, HO TOorAa He NpoxXoauT 2 ycroBue.
9 - aHanornyHo c 3

15

21

25

27 - aHanormyHo c 3 mn 9

33

35




15: ¢ 3 Bce MOHATHO Kak Mbl €€ paccTaBuM 1 ByAeT BCero oaHa CBs3b (BbIMOMHEHVE BTOPOro YCIOBUS ANs Napbl BEPLUWH)

¢ 5 Hago pasobpaTbcs: HaM HeO6XOANMO pPacCTaHOBKONM OCTATKOB MO MOAYIO 5 Nony4nTb 6 HOBbIX CBSI3el, HO y 5 BCero 5 pasnmnyHbix
OCTaTKOB, W Y4NTbIBas, YTO HEOBXOAUMO BbIMOMHATL NEPBOE YCMOBUE, HETPYAHO MOHSATL, YTO Gornblue 5 HOBbIX CBSI3€/ Mbl NMOMYYUTb He
CMOXKEM.

3HauuT 15 He noaxoauT

21: aHanorn4yHo, 3 pacCMOTPEHO, a BOT C 7 BCE aHaNoOrM4yHo ¢ 5, a UMeHHO, 4YToObl Nofny4aTb HOBblE CBSA3M HaA0 CTaBUTb OCTATKU I U 7-1
pPSOOM, HO MakCUMYM NOAPSA TakuM 06pa3omM MOXHO NOCTaBUTb 3 YMCna, NONyYMB ABE HOBbIE CBS3U, U TaKMX LIenovek U3 3-X Yyncen MOXHO
NnocTaBuUTb MaKCUMyM 2, criefoBaTernbHO cAenaTtb BCEro 4 HoBble CBA3N, 3HAUYUT 21 He NOAXOAMUT U MO TaKOoW Xe NpUYMHe aTUMU Xe
paccyxaeHnsamm He nogxoant 33.

25: 910 52 1 N0 TOM e NPUYMHE, YTO HENb3si NOMYYUTb NPOCTLIM YNCIIOM, HENb3S U ero CTeNeHbI, TO eCTb 25 He NoxXoauT.

35 - nogxoauT: npumep:

CregytoLiune yncna npocTo paccTaBUTb MO KPYry UMEHHO B TakOM Mopsiake:
36 9 31 323357 195

OTBerT: 35.

KommeHTapui:



Bonpoc 2
BbinonHex HpH L, Y, % € (0, ‘2] HaliATe MAaKCUMAaJbHOE 3HAYEHUE BbIPAYKeHUs
Bannos: 5

13 20 (;173 _ 6) 3T + 6 -+ (yza —6) 3/—!/ 6+ (33 —6) Y2+ 6

A= : : ;
P2 + P + 2

Mpun dukcupoBaHHbIX X;y A(z) - Bo3pacTatoLlast pyHkumna Ha (0;2]. AHanormyHo npu UKCUpoBaHHbIX y;z A(z) - Bo3pacTatLlast YHKLUS.
Mpun dukcupoBaHHbIX X;Z A(Y) - Bo3pacTatoLlasi pyHKumnsa => MakcumanbHoe 3HaveHune A(X;y;z) OyaeTt gocturatbCs B TOUke X=2

y=2
z=2
A=4+4+4/4+4+4=1

KommeHTapui:
PaBeHCTBO NepemMeHHbIX He 060CHOBAHO.



Bonpoc 3
BLinonHeH JInaronasmm BnmcanHoro detbipexyroiabunka A BC' D nepecekaiorcsa B Touke (). BHyTpu TpeyroibHUKa

Bannos: 20 AOB spibpana Takaa touka K, uyro mpavas KO gasngercs omccekrpucoii yrma CKD. Jlyau DK
13 20 BTOPHYHO MEPECEKACT OMUCAHHYIO OKPYKHOCTL Tpeyroasanka COK B Touke L, a nya C'K BTOpHYHO

nepeceKaeT OMMCAHHYI0 OKPY’KHOCTL Tpeyroabanka DOK B touke M. Haiiaure oTHOIIEHHE 1110 1eH
tpeyronsaukos ALO n BMO.

0O603Haumm yrnbl CKO n BKO 3a x. Torga yron CLO=CKO = x (1.k. COKL - BnucaHHbI YeTbipexyronbHuk) Yron OKD = yron OAD = x (T.k.
KODA - BnuncaHHbIA YeTbipexyrofibHUK). 3Haunt, TpeyronbHukn COL n DOA nogo6Hbl (yron COL = yron DOA) O6o3Haumm yrnbl CKO n
BKO 3a x. Toraa yron CLO=CKO = x (1.k. COKL - BnucaHHbI YyeTbipexyronbHuK) Yron OKD = yron OAD = x (T.k. KODA - Bn1caHHbI
yeTblpexyronbHuk). Yron LKC = 180 - 2x. Yron LKC = LOC (onupatotcst Ha 1 gyry). Yron LKC = MKD (BepTtukaneHbie). Yron MKD = MOD
(onupatoTca Ha ogHy Ayry). 3HauuTt, yron LOC = MOD. 3HauuT, TpeyronbHukn COL n DOA nogo6Hebl (yron COL = yron DOM, yron CLO =
DAO = x) 3Hauut, LO/MO = CO/DO. Kpome Toro, CO/DO = BO/AO (1.k. ABCD - BnucaHHbI), 3HaumT LO/MO = BO/AO, 3Hauut, AO*LO =
BO*MO. Yron AOL = BOM. (T.k. yron LOA = LOM+AOM; yron BOM = LOM+BOL. Yron AOM = BOL, T.k. yron AOM = MOD - DOA BOL =
LOC - BOC, a yrnbl MOD = LOC n BOC = AOD, 3HauuTt gokasanu, 4to yron AOL = BOM) Yron AOL = BOM, 3HauuT sin AOL = sin BOM,
3HauuT 1/2*sin AOL*AO*LO = 1/2 * sin BOM * BO*MO, 3HauuT nnowaau TpeyronsHukos AOL 1 BOM paBHbl.

OTBeT: 1

KommeHTapui:



Bonpoc 4
BbinonHeH
bannos: 15
n3 20

HatypaJsbHoe 94icio & B cHCTeMe CYuc/IeHus ¢ ocHoBanueM 7 (1 < 36) umeer Bu1 Ppqq, npudem 2q = 5p.
Oxa3zanoch, 9TO T-H9IHas 3alHCh YNACTA T2 TMPeICTaBAgeT coDO0il CeMU3HAYHBIM TAJHHIPOM € HYIeBOI
cpenneil upoii. (IMaauaapoMoM HasbIBaeTCs YUCI0, KOTOPOE YATAeTCs OJMHAKOBO CJIeBa HAIPABO
cnpasa Haseso). Haiiaure cymmy r-munnix mudp ancia 2.

3ameTnm, 4To pas 2q=5p n p, q<36 To BO3MOXHbI crieayloLmne napbl: p=2, q=5; p=4, q=10; p=6, q=15...; p=14, q=35, T.k. q genuTcs Ha 5.
Tenepb 3ameTuM, 4TO X 2=p"2*rr6+2pA2*ri5+(p"2+2pQq)*r*4..., 3aMeTuUM YTO pas x"2 ceMusHayHoe 4mcno, To pA2<r, T.K. Ha4ve pr2*ri6>=r7
=> x"2 BOCbMM3Ha4YHOE => pa3 r<=36 TO p<=5 => BO3MOXHbl CregyroLue Bap1aHTbl, p=2, q=5; p=4, q=10;

PaccmoTpum nepBbii cny4dan, B HemM X"2=4r"6+8r"5+24r*4+40r"3+45r*2+50r+25. Toraga pas umicna npu r*6 un r*0 paBHbl, To NM60 4 mod
r=25 nubo 4+1 mod r=25(tonbko +1, T.k. 6onble Nnepexona Yepes paspsag ot 8r'5 He MOXeT ObITb, T.K. r>6). B nepBom cny4yae r=21 nnu
r=7, Ho ecnu 7, To 6bin1 GbIN Nepexo Yepes pa3psia oT 5 cteneHn => r=21. Torga 4Y1Cno 3anucbiBaeTcs Kak
4*21M6+9*2175+5*2174+0*21/3+5*21/2+9*21+4=4950594 B r-n4HOI CUCTEME CUNCIIEHNS, KaK pa3 To YTO M Hago. Toraa cymma - 36.

Tenepb ecnn 5 mod r=25. Torga nnu r=20 unu r=5 unun r=4. 5 n 4 He noaxoasAT, T.K. pa3 q=5, To r>=6. Ecnn r=20, To Koad. npu r*3 paBeH
0+2 10 ecTb He paBeH 0 - npoTMBOpEYNE C YCrIOBUEM.

Tenepb ecnu p=4, g=10. Toraa x"2=16r"6+32r*5+96r*4+160r"3+180r*2+200r+100. Toraa nn6o 16 mod r = 100 nn6o 17 mod r=100 nn6o
18 mod r=100 nn6o 19 mod r=100, nmbo 20 mod r=100 6onbLwe 4 nepexopa He GyaeT, T.k. r>10. Pa3bepem atn cnydan. Ecnu 16 mod r
=100, To r=21 nnwn 28, T.K. Apyrne BapuaHTbl nnm meHowe 10 nnn 6onblwe 36. oba BapnaHTa He NOAXOANAT, T.K. B TakOM criyvae byget
nepexop vepes paspsag y 32r*5 n paBeHcTBa Mexay nocriegHen n nepson uudpon Toxe He 6yget. Ecnn 19 mod r==100, To 81 genutcsa Ha
r=> r=9 - He nogxoanT. Ecnn 18 mod r=100, To 82 genutca Ha r Torga r unn 41 unn 1 - He noagxoauTt. Ecnn 17 mod r=100 To 83 genutca Ha
r, Ho 83 npocTo - He nogxoauT. Ecnu 20 mod r=100, To 80 genutcs Ha r 3HauuT r=20 unu 16. Ecnn r=20, To nocnegHsas uudpa x*2 6yget 0
- He noaxoant. Ecnu r=16, To p*2=r - He MOXeT ObITb, T.K. TOrAa YACIIO HE CeMU3HAaYHoe.

Takum obpasom, nepebpaB BCce BapuaHTbl MONy4aeTcst 4UHCTBEHHbIN OTBET 36
OTBerT: 36.

KommeHTapui:
KoadhumumneHTbl Npm cteneHax r — He obsi3aTensHo Lndpbl vmcna.
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BbinonHeH
bannos: 15
n3 20

[Tpu KaKKUX N KAETIATYIO JJOCKY 72X 12 MOXKHO Pa3bUTh MO KJAETOUYKAM Ha OIUH KBapaT 2 X 2 # HEKOTOPOe
KOJIITIeCTBO MOJIOCOK U3 MATH KJIETOK TaK, ITO KBAJAPAT OyIeT MPHMBIKATL K CTOPOHE JTOCKH'

3ameTum, 4To N2 gonkeH BbiTb cpaBHUM MO MoAymo 5 ¢ 4. 3TO BO3MOXHO B ABYX cryyasx: 1) ecnv n no moaynto 5 cpaBHuma ¢ 2
2) n no moaynto 5 cpaBHMMa ¢ 3.

1) 3ameTVM 4TO TOrAa NOCTaBUM B NEBbLIN BEPXHEW yron keagpar 2x2. 3ameTuM, YTO TOrAa Mbl CMOXEM 3amnofiHUTb BCIO OCTallbHYHO
Tabnvuy nonockamun AnvHbl 5.(Mbl MOXeM 3anofiHUTb NPAMOYrofibHUK (5k+2)x5k nonockamu AnuHbl 5, @ 3aTemM 3anonHUTbL Nolockamu
ANVHbI 5 NpsiMOyronbHUK (5k)x2)

2) MNokpacum Tabnumuy B packpacky B 5 LBeToB no BepTukanam (1 usert, 2 useT, 3 ugeT, 4, 5, 1, 2, ..., 1, 2, 3). 3ameTnm, 4TO Nonocka ASUHbI
5 copepxunT B cebe nMbo Bce KNeTkM O4HOro LBeTa, MO0 KIeTKM BCEX LIBETOB. 3aMeTuM, 4To LBeToB 1, 2 1 3 Ha oAHYy nonocky 6onblue.
Tak )xe 3aMeTuM, YTO KBagpaT 2x2 coaepXuT B cebe TonbKo 2 uBeTa. Takke 3amMeTnM, YTO MOXXHO pa3buTb Tabnumuy Ha NofocKK AfMHbI 5
Tak, 4YTo Obl ocTancsa ksagpat 3x3. 3aMeTM, UTO B HEM €CTb 3 pasnUyHbIX LBeTa, KaX4oro no 3 kneTku. Torga 3aameTum, YTO ecrnv Mbl U3
Takoro KBagpaT BblKMHEM KBagpaT 2x2, TO y Hac A0JPKHA HaUTUCh NOSiocka, KoTopasa MNOKPOET 5 KNeToK pOBHO 3X pasHbIX LBETOB, a TAKOro
ObITb HE MOXeET.

3HaunT n gomkHa 6bITb CpaBHMMa € 2 Mo MOoAynto 5.

KommeHTapui:
HenoHATeH uTor paccyxaeHus B 2).

NPEALIAYWMNA AKT. QNEMEHT

« BapuaHTt 13

CNEAYWWUN AKT. ONEMEHT
BapuaHt 21

»



