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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aM€EeH HAa CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHUI0: MaTeMaTnKa, KOMObOTepHble Hayku; 2013 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIMOHHbI Oujer Nel

KonuuaecrBo 6asioB 3a NpaBUIBHOE PEIIEHUE KAaxKJOMO 3a/aHds YKA3AHO B KBAJIPATHBIX CKODKAX KUPHBIM
mpudrom. Eciiv B 3amanun mperaraioTcsi BAPUAHTHI OTBETOB, TO HEMPABUJIBHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS
B —1 6asu1, orcyrcrBue orsera — B 0 621108,

B zaganusix 1-3 Hy>kHO BbIOpATh €JMHCTBEHHBII IMPAaBUJIBHBII BapUAaHT OTBETA.

ot

1. [2] Yucsio rouek sokasbHOro Makcumyma bynkuun f(xr) = cos 2z — cos4x Ha uHTEpBaJe (%, Fﬂ) PaBHO

a)0 O 6)1 O B)2 [ r)3 0O
2. |2] B esxmmmosom mpocTpancte RS mogmpoctparctBo U 3a1aH0 CHCTeMOil ypaBHeHHTT

2x1 + a9 — 6x3 + 424 + S5 = 0,
1+ T3 — 223+ x4 + 225 =0,
x1 + 2w — x4+ x5 =0,
T — 4x3 + 3x4 + 325 =0,
—x1 + x9 + 6x3 — bry — 45 = 0.

Tora pasMepHOCTH €ro OPTOTOHAIBLHOIO JomosHeHns U paBmHa

a)l O 6)2 X B)3 O r)4 O

3. Y oaHOpOAHO# cuCTeMbl JIMHEHHBIX ypaBHeHUil € KBajgparTHOil Marpuneir A m-ro nopsaka ecrb jBa
HeHYJIEBBIX pellleHus. BepHbI W HET CJIeyOITue BhIBOILI:
BEPHO  HEBEPHO

(3.1) [1] o perienus siBasitorcs cobcrBeHHbBIMU BeKTOpamu A X O
(3.2) [1] O - coberBennoe uucio A X O
(3.3) [1] paur A me mpeBocxogur n — 2 O X

B 3agaamax 4-10 Hy>kHoO BoucaThb B O/JIaHK OTBET.

4. |3] Haiigure byneBy dyukimoo f, Koropas obpasyer Bmecte ¢ Koncrantamu 0 m 1 6a3mc Kiracca Bcex
OyneBbix QyHKITHUII.

Orser: stobas 6.¢., koropas coxpausier 0 u 1, HEMOHOTOHHA U HEJUHEWHA; HAND., T + Y + Y2

5. [3] Haiitu qucsio pa3indHbIX OTHONIEHUIT THHEHOTO Iopsi/IKa Ha MHOXKecTBe {1,...,2n}, B KOTOPBIX J11060€e
HEeYeTHOe YMCJIO MEeHbIIe JII000ro 4eTHOro.

Orser: (n!)?



6. [3] Jaust rouku O(0,0), A(1,0), B(1,2). Beruuciure B 1eKaproBbIX U HOJSIPHBIX KOOPJIMHATAX JBOIHOI

unrerpan [ [ zydzdy.
ANOAB

Orser:

N —

7. [3] Haitmmre maccy xpuoit v : {# = cos?t, y = costsint, z = cost, 0 < t < 7/2}, ec/m ee MIOTHOCTD
pasua p(z,y, 2) = yz.

82 -7
15

Orser:

8. [3] B LR(1)-rpammaruke G cymecrsyer Beiog S = AbC = AabC = aabC = aabCbD = aabcbD =
aabcbd. Hammmure camoe [IMHHOEe CJIOBO (CJIOBa), KOTOPble OKAayKyTCS B CTEKe IPH BOCXOJSAIIEM aHAJII3Ee
cioBa w = aabcbd.

Otser: AbCbd, AbCHD

9. [3] XapaxTepucTmaeckuit MHOrOuUIeH MuHEHOTO omepaTopa A paser (A + 1)3(\ — 2), a Bce cobeTBeHHbIE
BekTOpa A MOPOKIAIOT IBYMEPHOE MOANPOCTPAHCTBO. YKaxuTe 2KopaanoBy marpuily oneparopa A.

-1 1 0 0

0-1 1 0

Orser: 0 0-1 0
0 0 0 2

10. [3] st kaxkoit Bepiiunbl v rpada G uepes 7(v) 0603HauMM HauboJIbIIEE U3 PACCTOAHUIT OT U J0 JAPYIUX
BepiiuH rpada, a MEHUMYM W3 BeJUYUH 7(v) 110 BCEM BeplIMHAM Ha30BeM paduycom rpada u o6o3Ha4IUM
R(G). Yepes D(G) obozuauum duamemp rpada — Haubobliee U3 BCEX PACCTOSHUIN MEXK/y BEPUIMHAMU.

[Ipusepure npumep rpada G, gia xkoroporo D(G) = R(G) = 2.

Orser:



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHubrii 6uner Nel (qucr 2)

11. [3] Undopmanponnas cerb casbiBaer N nyHKToB cBsizu. [lns Kaxkjoro kanana (i,j) M3BeCTHA
BEPOATHOCTD P(1, J) NpaBUIbHON nepegaun nadopMaluu OT MyHKTA ¢ 10 nyHKTa j, upu srom p(i, j) = p(j,1)
U BEPOSATHOCTH MPABUJILHON PAabOTHI KAHAJIOB He 3aBUCAT JAPYT OT Jpyra. I'pebyercs nepenars coobIieHme oT
BaIAHHOrO TYHKTa A /10 33JaHHOrO MyHKTa B 10 caMOMy HaJIeKHOMY IyTH, T.€., TAKOMY, [/I€ BEPOSITHOCTD
UCKAYKeHWNS CUTHAJIA HAUMEHbIA.

[IpemoxnuTe MATEMATHYECKYIO MOJEIb STON 33Ja9M KAaK 3aa9¥ ONTUMHU3AIUK Ha rpade W ONMHUIINTE
HehOpMATLHO aJITOPHTM €€ PelleHus, HMEeOMil CIoKHoCTE He Goaee O(N3).

Peutenne: s nosyuenns O(N?) nopnpasurs anropury ®opaa-Besivana, s c/iydast, KOraa BeC IyT PaBen
POU3BEIEHUIO BECOB pebep (BepOATHOCTH IepecedeHns He3aBUCHMBIX cobbiTuit). Ha camom gene, 3amada
pemmaercs 3a O(N? log N): 3aMenuTh Beca Ha, X JI0rapudMbl 110 OCHOBAHUIO, MEHbIIEMY 1, 1 peruTh 00bI4Hy 0
33727y O MUHUMAJIBHOM IIYTH B CeTU C HEOTPHUIATEIbHBIMU BeCaMU aJropuTMOM JlefiKCTpHI.
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHuI0: MaTeMaTnkKa, KOMIbOTepHble Hayku; 2013 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaInOHHbI Omnjer Ne2

KonuuaecrBo 6asioB 3a NpaBUIBHOE PEIIEHUE KazKJOMO 3aJaHds YKA3AHO B KBAJIPATHBIX CKODKAX ZKUPHBIM
mpudrTom. Eciin B 3amaHun mperaraioTcsi BAPUAHTHI OTBETOB, TO HENMPABUJILHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS
B —1 6aJw1, orcyrcrBue orsera — B 0 Oa/LIOB.

B 3asjanuax 1-3 Hy>XHO BbIOpaTh €JIMHCTBEHHBIN NPABUJIbHBIA BApUAHT OTBETA.
1. [2] Yncio Touex sokanbHoro MunnMyma dynkiuuu f(z) = sinz + 1 sin 3z na unrepsase (0,7) pasno

a)0 O 6)1 X B)2 O r)3 0O
2. |2] B esxmmosom mpocTpancte RS mogmpoctparctso U 3a1aH0 CHCTeMOil ypaBHeHHTT

1 + 29 — 23+ x4 — 225 =0,
—r1— X9 —2x3+ X4 =0,
201+ 3x2 — x3+ x4+ wx5=0,

r1 + 229 — 323 + 224 + x5 =0,
2x1 4 3x0 + x3 — 2x5 = 0.

Tor/ia Pa3MePHOCTH €ro OPTOrOHAIBLHOTO fAonoaHeHns UL pasna

a)l O 6)2 O B)3 K 4 0O

3. Y HEOJTHOPOJHOW CHUCTEMBl JUHEHHBIX YpaBHEHWN C KBAJpPATHON maTpureir A n-ro mopsaaka ecTb IBa
pa3auYHbIX perneHusi. BepHbl uin HET CJIeyIOIe BbIBO/IbI:
BE€PHO HEBEPHO

(3.1) [1] cymma s11x perenuii siBisieTcs cOBCTBEHHbIM BeKTOpOM A O X
(3.2) [1] pasnocTh THX perrenuii SBISETCS COOCTBEHHBIM BEKTOpOM A X O
(3.3) [1] O - coberBennoe wucio A X O

B 3agaamax 4-10 Hy>kHoO BoucaThb B O/JIaHK OTBET.

4. 3] Haiigure 6ymeBy dyukmuo f, KoTopas oOpa3yer BMecTe ¢ KOHCTaHTO! | 1 Tu3bioHKINel 6a3uc Kaacca
Bcex OyJieBbIX (DYHKITHIA.

Orser: siobast 6.¢., koropas coxpausier (, He coxpaHsger 1, HEMOHOTOHHA U JIMHEHHA; HAID., T + Y

5. [3] Haiirn unciio pasimaHblx OTHOLIEHUIT JIMHEHHOrO 110psijika Ha MHOkecTBe {1,...,2n}, B KOTOPbIX CymMMa
JIIOOBIX IBYX COCEQHMX 3JIEMEHTOB HEYETHA.

Orser: 2(n!)?



6. [3] Jaust rouku O(0,0), A(0,2), B(1,2). Beruucsure B 1eKaproBbIX M HOJSIPHBIX KOOPJMHATAX JBOIHOI
unrerpan [ [ x2y dxdy.
ANOAB
4

15
7. [3] Haitjure maccy kpusoit 7 : {x = sintcost, y = sin?t, z = sint, 0 < t < 7/2}, ecim ee wioTHOCTD
pasua p(z,y,2) = .

Orser:

2V/2 -1
3

8. [3] B LR(1)-rpammaruke G cymecrsyer BoiBog S = Aa = ABa = ABBa = ABBBa = bBBBa =
baBBa = baaBa = baaba. Hamummre camoe JjmHHOE C/IOBO (CI0BA), KOTOPBIE OKAXKYTCS B CTEKE IMPH

Orser:

BOCXOJIMIIEM aHa/u3e ciaoBa w = baaba.

Orser: Aa, AB, Ab

9. [3] XapakTepucrraecKnii MHOroUIeH muHeiHOr0 onepaTopa A pasen (A — 3)%, a Bce coberBennbIe BeKTOPa
A nopoxk1aior TpEXMEPHOE Mo ANPOCTPaHCTBO. YKaxkure 2Kopaanosy marpuiy oneparopa, A.

3100
0300
0030
0003

Orser:

10. [3] B ceru G ectb pebpa ¢ OTpHUIIATETBHBIMI BECAME U HET KOHTYPOB OTPHUIATEIbHOI mnHbL. PaccmoTpum
CJCAYIOIUI aJIFOPUTM HAXOXK/ICHUS KpaTdailiero IyTu OT 3a/[aHHOW BEPIIUHBL § 10 3a/aHHON BEpIIUHBL {:
1 maiitm K — MakcuMyM u3 abCOIOTHBIX BEIMYUH BecOB pebdbep cetn G
2 Bec Kax0ro pedbpa ceru G yBenuunrh Ha K, mosydast cerb I
3 maifitu B I' kparuaitmmit (s,t)-myrs P asropurmom /leiikcrper; BepuyTs P.
[IpuBesure mpuMep, KOTJa STOT aJTOPUTM CPAOOTAET HENPABUJIBLHO.
S 1 t

-2 2

Orser:



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIil 6uner Ne2 (qucr 2)

11. [3] B cekpernom koHcrpyKropckoM 610po paborator N corpyauukos. B 61opo umeercs M komuar. Hosbrii
3aM. JIMPEKTOPA 110 PEXKUMY HOTPebOBaJI, YTOOBI B KaXK 10 KOMHATE HAXOAMIOCH He DOJIee OIHOTO COTPY/IHUKA,
U COTPY/IHUKU HE MEHSIM KOMHATHI B TedeHne pabodero jaHsd. SHad /g KaXK0r0 COTPY/IHUKA CIIMCOK KOMHAT,
B KOTOPBIE OH UMEET JIOCTYII, TPEOYETC s BBISICHUTH, MOXKHO JIM YOBJIETBOPUTH HOBBIM TPEOOBAHUSIM PEXKUMA.,.

[Ipenjioxkure MaTeMaTHYecKyl MOJE/Ib TOH 3aja4yM KaK 3aJa4ld ONTHUMHU3AIUU Ha rpade U OIUIIUTE
1ehOPMAILHO AJIOPUTM €€ PelleHus, KMeIomuil cioKuocTh He Goaee O(N3).

Pemtenuve: nposeputs Hajmune napocoderanns u3 N pebep B IBYH0JbHOM I'pade COTPYIHUKIU-KOMHATHI.
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHuI0: MaTeMaTnkKa, KOMIbOTepHble Hayku; 2013 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIlMOHHbIN Oujer Ne3

KosnmyecrBo 0a/uioB 3a mpaBuibHOE peIIEHHE KaXxKJ0ro 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KHUPHBIM
mpudrTom. Eciin B 3amaHun mperaraioTcsi BAPUAHTHI OTBETOB, TO HENMPABUJILHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS

B —1 6aJw1, orcyrcrBue orsera — B 0 Oa/LIOB.

B zaganusix 1-3 Hy>kHO BbIOpAaTh €JMHCTBEHHBIN IMPAaBUJIbHBII BapUAaHT OTBETA.

ot

4

s

1. [2] Yucsio Touek jokaabhoro Makcumyma dbynxipu f(x) = sin? x + cos* z na unrepsase (%, F) PaBHO

a)0 O 6)1 X B)2 O r)3 0O

2. [2] B eBkmmmoBon mpocrpanctse R® mogmpocrpanctso U 3aaH0 CHCTEMOl ypaBHEHHIT

—r1 + 2w — 23+ x4 — x5 =0,
5x1 — Txo + 8x3 + 4dxy — x5 = 0.
1 — T9 + 2x3 4+ 2x4 — x5 =0,
—3x1 + 4xo — by — 314 + 5 = 0,
—4xq1 + 6z9 — 63 — 224 =0,

Tor/ia Pa3MePHOCTH €ro OPTOrOHAIBLHOTO fAonoaHeHns UL pasna

a)l O 6)2 KX B)3 O 4 0O

3. Heommoposmas cucreMa JUHEHHBIX ypaBHEHWN ¢ KBaJpaTHON Mmarpureit A n-ro mopsiaka HECOBMECTHA.

Bepubl uin Her ciieayroniye BbIBOIbL:
BEPHO HEBEPHO

(3.1) [1] y oaHOPOAHOrO ClLlyTHUKA JIaHHON CHCTEMbl PEIIEHUEe HEe eMHCTBEHHO X O
(3.2) [1] croaber; cBobOAHBIX KOI(DMUIMEHTOB HE SIBJISIETCS COOCTBEHHBIM BEKTOPOM 5 .
Marpuibl A

(3.3) [1] O - coberBennoe uucio A X O

B 3agaamsax 4-10 Hy>kHO Bumucarhb B OJIaHK OTBET.

4. [3] Haityure 6yseBy dyukuuio f, koropast obpasyer Bmecre ¢ KoHcranToit 0 u orpunaHueM 6as3uc Kiacca
Bcex OyJieBbIX (DYHKITHIA.

Orser: siobas 0.¢., koropasi coxpanser (), CaMOIBOMCTBEHHA W HEJWHENHA; HAID., TY + TZ + Y2

5. [3] Haiitu 4ucio pasjudHbix OTHOIIEHUi mopsijika Ha MHOxkKecTBe {1,...,Mn}, B KOTOPBIX €IMHCTBEHHYIO
mapy HECPaBHUMBIX JJIEMEHTOB 00pasyiorT yucsia 1 u 2.

Orser: (n—1)!



6. [3] Jaust rouku O(0,0), A(2,0), B(2,1). Beruucsure B 1eKaproBbIX U HOJSIPHBIX KOODJIMHATAX JBOIHOI

unrerpan [ [ (z +y) dzdy.
ANOAB

Orser:

QO W~

7. [3] Haitmmre maccy xpuBoit v : {# = costsint, y = cos’t, z = cost, 0 < t < 7/2}, ec/m ee MIOTHOCTD
pasua p(z,y, 2) = zy.

82 -7
15

Orser:

8. [3] B LR(1)-rpammaruke G cymecrsyer BoBog S = A = AaAb = AaaAb = caaAb = caaAab = caacab.
Hamumure camoe jgjuinOe €10BO (C/I0Ba), KOTOpble OKAayKyTCS B CTEKe IIPHU BOCXOJSIIEM aHAIU3E CJIOBA W =
caacab.

Otser: AaAa, AaAb

9. [3] XapaxTepucTmdaeckuit MHOrOuUIeH MHEHEHOTO omepaTopa A paser (A — 4)3(\ + 2), a Bce cobeTBeHHbIE
BekTOpa A MOPOKIAIOT IBYMEPHOE MOANPOCTPAHCTBO. YKaxuTe 2KopaanoBy marpuily oneparopa A.

0 0

Orser:

O O O =
S O = =
[ Y NG
OO

10. [3] st kaxkoit Bepiiunbl v rpada G uepes 7(v) 0603HauMM HauboJIbIIEE U3 PACCTOAHUIT OT U J0 JAPYIUX
Bepiuus rpada. Bepmunbl ¢ MUHAMAIbHBIM 3HaYeHHEM 7 (V) HA3bIBAIOTCS YeHmpamu rpada.

[Ipuseaure mpumep rpada G, y KOTOPOro POBHO MOJOBUHA BEPINUH SBJIAIOTCS TTEHTPAMMA.

Orser: L4 L L L



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIii 6uner Ne3 (qucr 2)

11. [3] Kak uzsecrro, B Kurae u eiie B HEKOTOPBIX CTpaHax BO BCeX DaHKAX CTPaHbl KypPCbl I€Pecyera Ba/ioT
u3 OJHOW B APYI'YI0 ONMHAKOBBLI. B omHOI m3 takux crpan xomur N BajalOT U Jijid KAXKJIOH Mapbl BaJIOT
(,7) 3aman obmenHblit Kypc ¢(i,7), T.e. KOJUIECTBO €JUHUI] j-ii BAIIOTHI [OJIyYaeMOil IPHU IIPOJIAYKe OHOM
exuannpl i-it. Hanpumep, ecau i — pyGub, a j — gosuiap, o, Bo3moxHo, ¢(i,7) = 1/33, a ¢(j,i) = 32.5.
Kypcsl yerpoens! Tak, aTo ecjiu Bl mpou3BoguTe cepuio 00MEHOB U BO3BpAIaeTeCch K TOM BaJIOTe, C KOTOPOit
HadaJM, TO nojydusiiasca y Bac cymma 3aBegoMo He 00Jibie epBOHAYAIBHOMN.

HexkTo mveer BamoTy A, HO JOJIKEH OCYIIECTBUTH IIJIATEXK B BATIOTe B, 1 XOUeT HAWTH CaMblil BHITOTHBIH
BapUAHT IIEPEBOJA IEPBOil BAJIIOTH BO BTOPYIO. lIpejyioxkure mMareMarndecKylo MOJE/b ITOW 339 KaK
3a/la4u ONTUMU3AIUu Ha rpade u onumure HeOPMATHLHO AJTOPUTM €€ PeIleHus], UMEIOITUN CI0KHOCTh He

6osee O(N3).

Pemenue: agantuposars @opra-Benivana /111 MAKCUMU3AIIUN BECA Iy TH, PABHOI'O IIPOU3BEIEHUIO BECOB IyT.
VeiioBue Ha cepuio 0OMEHOB PABHOCUJIBHO OTCYTCTBUIO OTPUIIATE/IBHBIX [IMKJIOB. AJIBTepHATUBA: [IPOJIOrapud-
MUPOBATH KyPChl [0 OCHOBAHWIO, MeHbIleMy 1 u nmpumenuTs crangapraoro Popaa-berimana.
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHuI0: MaTeMaTnkKa, KOMIbOTepHble Hayku; 2013 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIlnMOHHbI Oujer Ned

KosnmyecrBo 0a/uioB 3a mpaBuibHOE peIIEHHE KaXxKJ0ro 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KHUPHBIM
mpudrTom. Eciin B 3amaHun mperaraioTcsi BAPUAHTHI OTBETOB, TO HENMPABUJILHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS

B —1 6aJw1, orcyrcrBue orsera — B 0 Oa/LIOB.

B 3asjanuax 1-3 Hy>XHO BbIOpaTh €JIMHCTBEHHBIN NPABUJIbHBIA BApUAHT OTBETA.
_ 1 T T
L. [2] Yucio Touex soxanbuoro munumyma dynxiun f(r) = 5 €0os 2z — €os T Ha, MHTEPBAJIE (—5, 5) PaBHO

a)0 O 6)1 O B)2 X r)3 0O

2. [2] B eBkmmmoBon mpocrpanctse R® mogmpocrpanctso U 3aaH0 CHCTEMOl ypaBHEHHIT

—4x1 + bxo + 4xy — 225 = 0,
r1 — 22+ 223+ x4+ x5=0,
—x1 + 229 + x4 — x5 =0,

201 — 2290 + x3— T4+ x5=0,
x1 + 3xo + 4wz + 3x4 — x5 =0.

Tor/ia Pa3MePHOCTH €ro OPTOrOHAIBLHOTO fAonoaHeHns UL pasna

a)l O 6)2 O B)3 K 4 0O

3. Panur xBajpatmoii Mmarpurnbl A n-ro mopsaka paseH n — 2. BepHBbI win HET CJIeTyONIne BBIBOIBI:
BEPHO HEBEPHO

(3.1) [1] coBmecrnasi cucrema JMHENHbIX ypaBHeHuil ¢ marpuueii A umeer He 5 0
eJMHCTBEHHOE DeLleHne

(3.2) [1] nuneiino He3aBHCHMBIX COOCTBEHHBIX BEKTOPOB y A O0JIblIle, 9eM pa3InIHbIX X 0
COOCTBEHHBIX 4uCe)l

(3.3) [1] eciin y A ecrb coberBennoe wncsio kparaocru 2013, To 910 HE €UHCTBEHHOE 0 5
KpaTHoe cobCTBeHHOe uncyio A

B 3agaamax 4-10 Hy>kHoO BoucaThb B O/JIaHK OTBET.

4. 3] Haiigure 6yseBy dynkmuio f, Koropas obpasyer BMecTe ¢ KOHCTaHTOM () 1 KOHBIOHKIIHEH 6a3uc Kaacca
BCex OyJieBbIX (DYHKIHUI.

Orger: siobast 6.¢., koropas coxpaunsier 1, e coxpanser (), HEMOHOTOHHA U JIMHEHHA; HAID., T < Y
5. [3] Haitru uncsio paziudasblx OTHOLIEHUTT JiMHEHOrO HopsijiKa Ha MHOXKectBe {1,...,n}, B KoTOphIX 1 < 2
u?2<3.

Orser: n!/6



6. [3] Jaust rouku O(0,0), A(0,1), B(2,1). Beruucsure B 1eKapTroBbIX M HOJSIPHBIX KOOPJIMHATAX JBOIHOI

unrerpan [ [ (z —y) dzdy.
ANOAB

Orser: 1

7. [3] Haiizure maccy kpusoit v : {x = sin®t, y = sintcost, z = sint, 0 < t < 7/2}, eciiu ee MWIOTHOCTH
pasna p(T,y,2) = y.

2v/2 -1
3

Orser:

8. [3] B LR(1)-rpammaruke G cymectsyer BoiBoz S = AbC = abC = abCaB = abcaB = abcaBc = abcabe.
Hanunmure camoe jymmHHOE €j10BO (C/I0Ba), KOTOPbIE OKAXKYTCsl B CTEKE [IPU BOCXOJAIIEM AHAJIU3E CJIOBA W =
abcabce.

Orser: AbCaBc

9. [3] Xapakrepucruueckuii Muorodien juneiinoro oneparopa A pasen (A +5)% a Bce cobersennble BeKTOpa
A TOpOXKTAI0T TPEXMEPHOE MOIPOCTPAHCTBO. YKaxuTe 2Kopmanosy marpuiry omeparopa A.

-5

Orser:

o O O
o O ot
OCL‘!OO
O O O

10. [3] T'eostor macobupas OrpoMHOE KOJHYECTBO 0OPA3IOB MOPO/BI, HO YHECTH € cO0Oil MOXKeT He 0OJbIe
N xwuporpamm. s orbopa 00pas3ioB reosor moab3yeTcsd OY€Hb MPOCTHIM AJTOPUTMOM: KJIAJeT B PIOK3aK
0o0pasipl 10 OJHOMY, KAXK/IbIl Pa3 BbIOMPAsi CaMblil TS2KEJIbI U3 TeX, KOTOPble MOYKHO IOJIOXKUTH B PIOK3AaK
0e3 HapyIleHns OrpaHnYIeHns Ha, OOl Bec.

[IpuBesure npuMep, KOrja reojor cMor Obl yHeCTH HAOOP DOJIBIIEro Beca, YeM TOT, YTO OH CODEeper 0 CBOEMY
aJICOPUTMY.

Orser: N = 4; obpa3zupl Beca 3, 2 u 2
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11. [3] ZKesesnonopoxknasi cerb Anuypum cBsizbiBaer N ropogos. Izsecrno, 4ro u3 Jj060ro ropoja
MO2KHO J100paThCs B Jit000# npyroit ropoj jubO HEmoCpPeACTBEHHO, Jubo depe3 napyrue ropojga. Kabumer
MUHUCTPOB AHUYpHUN TPUHS PelleHre IeKTPIUMQUIIPOBATE Keje3rbie moporn. Ho Gema B ToMm, 9TO BCe
KEeJIESHOAOPO2KHbIE BETKHN SHBKTpI/I(bI/IHI/IpOBaTb HE II0JIy4YUTCdA, HOCKOJIbKY CTOMMOCTDL IIPDOEKTa IIPEBLICUT
6ro/izkeT HeboraToit 6GaHAHOBOI peciyO/iuKu. BbII0 NpuHATO peleHue, 4To IeKTPUUKAINA J0J2KHA ObIThH
TaKo#, 9TOOBI M3 KarKI0r0 TOPO/Ia B KAXKIBIHM TOPOJ MOYKHO OBLIO OBl T00PATHCS HA MOe3/1aX Ha 3JIEKTPUIECKOIT
tere. Texunosiorug s/eKTpuduKauy TakoBa, YTO OJHA TAroBagd IOJCTaHIus obecriednBaeT pabory He 6osiee K
kujtiomerpos myrtu. [Ipu srom jeficTBrue moJCTaHInd PACIPOCTPAHAETCS TOJBKO Ha, OHY *KEJIE3HOI0POKHY IO
Berky. Hampumep, ecim ropog A cBa3an ¢ ropogom B, ropon B cea3an ¢ ropogom C, a TaroBas mMOICTAHITAS
pacrosioxkena Ha Berke AB, 10 oHa He obecrieunBaer pabory Hukakoro ydacrka serku BC. Ilo skomornueckum
COODOpaKEHUAM TATrOBbIE MOJCTAHIINU HEJIb3s PACIOJaraTh B ropojax. s Kaxk/oii mapbl COCEHUX TOPOJIOB
A, B usBecrna nporszkennocts p(A, B) xenesnoit poporu, ux coepunsiomedi (ecau rakopas umeercs). Tpe-
Oyercs BBISICHUTH, KAKOE HAMMEHBIIIEE KOJMYECTBO THATOBBIX IMOACTAHIUN MOTPedyeTcs s d/1eKTPuUuKAImn
JKEeJIe3HO/IOPOXKHON CeTU IO yKA3AHHBIM BBIIIE [TPABUIAM.

[Ipemiokure Moze/b TONW 3ajladM KakK 3ajadqu ONTUMU3aluu Ha, rpade u onummre HeDOPMAIBLHO
AJTOPHUTM ee pellleHns, IMelOMHil CI0KHOCTL He 6otee O(N?).

Pemrenne: Hafitn MuHNMAIBHBIN OCTOB B Tpade, BEPIITUHBI KOTOPOr0 — TOpojia, a PEdpa — Keae3HO0POKHbBIE
BETKH, [IpU 5TOM Bec pebpa Bbraucisercs Kak |[p(A, B)/K .



