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Mpowno 3 yac. 56 MuH.
BpeMeHMU

OueHka 7513100

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 C pedaktopom dopmyn, npeobpasoBaTb B hopmat pdf n
nNpuKpenuTb nonyunslumMnca gann. Ecnu y Bac HeT BO3MOXHOCTU NnpeobpasoBaTh peweHune B pdf, Bol moxeTe
cAenaTtb CKPMHLLOT 3KpaHa (kHorka PrtScn Ha knaBuaType unm BCTPOEHHbIN cepsuc "HOXHULUBI") 1 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 pannax He AOSMKHO 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,
pacrnonoXeHHOW B none BMaNMoCTN Beb-Kamepbl.




Bonpoc 1
BbinonHeH
Bannos: 20
n3 20

Ha xapTumnke mapucoBamo HECKOMBKO KPYZKOYKOB, COCIUHEHHBIX oTpe3kavu. (amra soiOupaer mary-
pPAJLHOE YHCIIO N U PACCTABASIET B KPYIKOUKAX PA3IHYHLIC HATYPAJbHLIE YHCIA TaK, 9TOOLI I/ BCEX
TUX YUCEJI BBIIOJIHIIOCH CBOUCTBO:

ecau wucaa a u b ne coedunenn ompeaxom, mo cymma a + b doaswcna bwms 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’

012214673 1.pdf

KommeHTapui:



https://talant.spbu.ru/moodle/pluginfile.php/171863/question/response_attachments/44079/2/880441/ol2214673_1.pdf?forcedownload=1

Bonpoc 2

BbinonHeH
Bannos: 8
n3 20

IIpu x, vy, z € (0, 2] gajimmre MAKCHMaJIBLHOE 3HAYCHNUE BBHIPAYKCHUS
Yy /

A= : : ;
P2 + P + 2

PelleHne:

(2 —6)Vr+6+ (> —6) Jy+6+ (2> —6)Vz+6

OuyeBMaHO, YTO MakcMMyM BbipaxkeHust A Ha uHtepsarne (0,2] gocturaetcs npu x=y=z=2 A= 3*(2 -6)*kopeHb Kybudeckuin n3 (2+6)/ (3*2 )=1

OtBeT: 1

KommeHTapui:
PaBeHCTBO NepemMeHHbIX He 060CHOBAHO.




Bonpoc 3

Bbll‘l%J'IH o 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
n3 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.

Peluenne

W3 BnucaHHoctu LKOC yron LKC = yrny LOC. N3 BnncanHoctn MKOD yron MKD = yrny MOD, yron LKC = yrny MKD kak BnucaHHble,
noatomy yron LOC = yrny MOD, 3HauuT paBHbl CMeXHble ¢ HUM yribl: yron AOL= yrny BOM. Jokaxem, yto nnowaaun ALO n BMO pasHbl.
Yron AOL= yrny BOM, 3HaunT nx nnowaam otHocaTcs kak LO * OA/(MO*OB). MNycTe paguyc onucaHHon okpyxHocTun Bokpyr LKOC paseH
ri, a MKOD paBeH r2 . o Teopeme cuHycoB LO= 2r1. MO= 2*r2* cunyc yrna MKO. Yron LKO = LKC+CKO = MKD+ DKO= MKO
cnepoBatenbHo cuHyc yrna LKO = cuHycy yrna MKO, otkyaa cnegyet LO/MO=r1/r2.

Mo Teopeme o nepecekatomxcs xopgax OA*OC=0B*0OD => OC/OD=0B/OA => OB/OA=r1/r2 => OA/OB=r1/r2 =>

LO*OA/MO/OB=rt/r2*(r2/rt)=1. To ecTtb nnowiagm TpeyronsHmkoB ALO n BMO oTHocaTcs kak 1:1.
OTBeT: 1

KommeHTapui:



Bonpoc 4

BbinonHeH
Bannos: 7
n3 20

HatypaJsbHoe 94icio & B cHCTeMe CYuc/IeHus ¢ ocHoBanueM 7 (1 < 36) umeer Bu1 Ppqq, npudem 2q = 5p.
Oxa3aaoch, 9TO T-HYHAS 3alNCh YHCIa > MPeICTABAAeT COO0H CeMH3HAYHBIN MATHHIPOM C HYyJIEBOIl
cpeaneii poit. (TTaanaapoMoM Ha3BIBAETCS YHCIO, KOTOPOE YHTACTCS OJMHAKOBO CJIeBa HATIPABO W
cnpasa Hazeso). Haiiante cymmy r-munnix mudp uncaa 2.

PelweHue: ansa ycnosus 2q = 5p Belibepem p=2 1 q=5. Toraa 4ncno x B r-M4HOM cUcTemMe cuncrneHus = 2255 Bo3Boad B KBaapaT 3TO YUCIO B
r-M4HON CUCTEME CUUCIIEHUS MOMyYaeM UCKOMBbIN NanuHAPOM r-udHom cucteme cumncrieHusa 4950594. OcHoBaHWe cucTeMbl cuncneHus r =21.
Cymma umdp nanuHgpoma B AeCATUYHON cucTeMe paBHa 9*4=36.

OTBeT:36

KommeHTapui:
HenoHATHO, OTKyAa B3AnUCb p, g, U T.




Bonpoc 5
BbinonHeH
Bannos: 20
n3 20

[Tpu KaKuUX N KAETIATYIO JOCKY 12 X L MOYKHO pa30UTh MO KJIETOYKAM Ha OJUH KBaIpaT 2 X 2 H HEKOTOPOe
KOJIMIECTBO MOJOCOK W3 MATH KJIETOK TaK, ITO KBAAPAT OyIeT MPUMBIKATE K CTOPOHE JTOCKH!

Bcero 6ygeTt 4 + 5k KNeTok, rae K - KonmM4ecTBO MOSIOCOK.

Torpa n°=4+5k

Toraa n’=4 (mod 5)

Otkypan=5t+2ummn=5t+3

Myctb n =5t + 3 Torpa:

Pacnonoxum kBagpaT 2*2 oKkofno BepxHen CTOPOHbI ( ecnn HeT nepeBepHEM AOCKY)

3ameTnm, 4TO B CTpoKe ocTanock (5t + 1) kneTok, Torga TOYHO eCTb OHa BepTUKarbHasa NOMocka C BEPXHEN TOUKE B BEPXHEN CTPOKE.
HasoBem eé 06sa3aTenbHON. (ecnu ecTb elle BepTuKanbHble NOMOCKM C HaYarom B BEPXHEN CTPOKe, TO OHU B KONu4ecTse 5m, Nx Ha3oBeMm
Heobs3aTernbHbIMN)

paccMOTpUM BTOPYH CTPOYKY Tabnuubl: B HEWN 2 KNETKN 3aHATbI KBagpaToM, ogHa o6a3aTenbHON Nonockon, octaewmeca 5t nnbo He
3aHsATbI, MO0 3aHATLI HeobA3aTenNbHbIMK. Toraa KONMYeCcTBO MYCThIX KNETOK B 3TOW CTPoKe 5t - 5m, 3anonHsieTca ropusoHTansHbIM1
nonockamu unu HeobsizaTenbHbIMU NOMOCKaMMN.

PaccmoTtpum 3 cTpoky

B Hel ofHa KNneTKa 3aHsATa 00si3aTeNbHOM NOTOCKON, ocTaBLumecs 5t + 2 nMbo He 3aHATbI, MO0 3aHATbI HeobA3aTENbHBLIMMU, npunyem
HeobsA3aTenbHbIX NOSI0COK KpaTHO 5. Torga B aTom CTPOKE NoABUTCA eLLle 2 06s13aTeNbHbIX NMOMOCKN.

paccMoTpuM 4 CTPOKY

B Hell 3 KIeTKU 3aHATbl 00sA3aTeNibHbIMU MOJTIOCKamMu, ocTaBLlunecs 5t nnbo He 3aHATLI, MO0 3aHATbI HeobsA3aTeNbHbIMU B KONUYECTBE
KpaTHOM 5. Torga nycTble KNeTKM B 3TOM CTPOKE 3anOfHAETCS ropu30oHTarnbHbIMY MONTIOCKaMK UK Heobs3aTenbHbIMU NOSIOCKaMM.

paccMoTpuM 5 CTPOKY

B HEN 3 KNeTkun 3aHATbl 0b6a3aTenbHbIMK Nonockamu, ocTaBlumecs 5t nMbo He 3aHATbI, NMOO0 3aHATLI He0bsI3aTEeNbHLIMU B KONUYECTBE
KpaTHOM 5. Torpa NyCTble KINeTKn B aTon CTPOKe 3anoJiHAeTCA ropu3oHTaribHbIMK NOJIOCKaMn Unm Heobs3aTeNbHbIMM MOMOCKaAMMU.

paccMoTpuM 6 CTPOKY

B Hel 2 KNeTKM 3aHATbl 00s3aTeNnbHbIMK NoNnockamu, octaBlunecs 5t nMbo He 3aHATbI, MO0 3aHsATbI HeobsiI3aTeNbHbIMY B KONNYECTBe
KpaTHOM 5. Takxke gaHHas CTpOKa He 3aBepLiaeT Ta6n|/|u,y, T.K. 0b6si3aTenbHble NOMOCKM, HaYaBLLMecs B 3 CTPOKe eLle npoaosnkaroTcA.
3HauunT B 3TOWM NMOSOCKe NOSIBUTCS elle oaHa HoBasl obsi3aTenbHasi nosocka.

|-|OJ'Iy‘-WIBLLIaF|C$| CuUTyauua aHanorn4Ha NCXOOHOW: B CTpOKax 6un7 o6paaoBancq KBagpart 2*2 13 0b6s3aTenbHbIX NONOCOK. 3HAYUT
AanbHelillee nosiBrieHne obs3aTenbHbIX NONOCOK 6y,u.eT NPOnCXoOnTb aHarormM4HoO CTpokKam 1-5. Tak Kak H1 Ha KakOM U3 MOMEHTOB B 3TUX
CTpOKax Tabnvua He Morna 3akoH4YMTbCS, TO U B NMOCeoBaTENbHbIX aHaNorMyHbIX cUTyaumnax Tabnuua 3aKoOHYUTLCS HE CMOXET.

3HauuT BapuaHT ¢ n = 5k + 3 He nogxoguT.

PaccmoTtpum n = 5k + 2. Torga kBagpar 2*2 noMecTyM B NeBbIV BepxHUI yron. OcTaBLuytocsa YacTb OCKM pas3genum Ha 2 nosnockl 2*(n-2)
(BEpTUKarnbHYK 1M TOPU3OHTarnbHYH CripaBa M CHU3Yy OT kBagparta). Torga atm nonockl 2*(n-2), T.e. 2*5k, Torga ux MOXHoO pa3buTb Ha
nonocku o 5.

OcTtaBlascs YacTb 4ockM - kBagpart (n-2)*(n-2), T.e. 5k*5k. Ero Takke MOXHO pa3butb Ha Nonockn no 5. 3Hauut cnydam n = 5k + 2




L

NoaXOauT.

OtBeT: npu n = 5k + 2.

KommeHTapui:

NPEALIAYWMNA AKT. QNEMEHT

BapuaHTt 13

CNEAYIOUWWN AKT. QNIEMEHT

BapuaHt 21

»



OueBunaHo n#1. MNycTb NO KPYry CTOAT YNCAA a1, A2, a3,....a7 ( NO YacoBOWM cTpenkKe ).
Mpeanonoxmum, 4To n KpaTHO 2. Toraa ai,as,as UMerT NONAPHO pPas3/InyHbIe
OCTaTKM NP AeNeHnn Ha 2, npoTusopeune. Npeanonoxum, uto n=p” , roe p
npoctoe, k HaTypanbHoe. Toraa a1+ az2: p, a2+as:p, a3+ a4 :p a1+ aa= (a1 +az )+( as+
a4 )- (a2+ a3 ):p, npoTnBopeumne.

Mpeanonioum, 4to n KpaTHo 3. MycTb ai=0(mod 3). Toraa BBOAA LMKAMYECKYIO
HYMepaumIo TO eCTb am+7 = am NPU m € Z. NONYy4MM ai+2, ai+3, ai+4 ,aivs# O0(mod 3). ai+2
+aixa ¥0(mod3).( AHanornyHo , ai+3= ai+s (mod 3) u ais2=aivs (mod3)). Ecamn npu
stom n=3p¥, roe p npocToe, p#3, k HaTypasibHOE, TO ais2+ai+3 : P, k3 + it : P, Aivd +
ai+s 1 P => a2+ Aivs=( @i+2+ @i+3 ) + ( @i+4 Qivs)—( @43 + Aiva) 1P, NPOTUBOPEUNE.
MocMoTpuMm, Bo3MOXHO an n=3pX, ecan ai # 0(mod 3)V i. Toraa, c yueTom 3TorO,
ai # air2(mod 3)V i=> ai = aj (mod 3)V i, j (T.K a1= a3 =as=a7= a2= aa=as(mod 3))(=>
NPUMEP C ai NOAXOAUT U ana n=p* (T.K cpeam cymm ai +aj HeT KpaTHbIX 3),
npoTMBOpeyne Nostomy n#3p~,

3HAuMT, Y N eCTb MMHMMYM 2 NPOCTbIX U Pa3/INYHbIX aenutens, bonble 3, TO eCcTb
n=35. Mpumep Ha N=35: a1-31 A2-14 @3=7 A4=8 A5-20 A6=30 A7=19

OTBeT 35



