l'ocynapcTBeHHBIIT 3K3aMeH IO MaTeMaTUKe
MaremaTuko-mexaunvdeckuit dakyabrer Ypl'Vy, 2011 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIMOHHbI Oujer Nel

KosnmyecrBo 0a/uioB 3a npaBujibHOE pEIIEHHE KaXxKJOro 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KUPHBIM
mpudrTom. Eciiv B 3amanun mperaraioTcsi BAPUAHTHI OTBETOB, TO HEMPABUJIBLHBIA OTBET HA 9TO 33/JaHUE OIEHUBAETCS

B —1 GaJw1, HenosHbIA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3asjanuax 1-5 Hy>XHO BbIOpaTh €JIMHCTBEHHBIN NPABUJIbHBIA BApUAHT OTBETA.
1. [2] Jausr Gynknmu f(z) = In(sin22+e*) u g(z) = sin(222+323). Torma npu = — 0

a) dynkiuuu f u g umeror oaun nopsgok masocrn X B) f=o(g) O
6) nopsaku mManocru dyuknuii f u g e cpapaumbl 1 1) g =o(f) O

2. Ykakure, BEPHbI WA HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPK/ICHUSI.
BE€PHO HEBEPHO

(2.1) [1] Ecm nina mexoropoii 3agaau u3 kiaacca NP cymecrByer mosmaoMua bHbLl . =
asiroput™, 70 P = NP

(2.2) [1] Ecin k 3agade Z MOKHO CBeCTH 3a LOJIMHOMMAJILHOE BPeMsi 3ajady 00 0 =
SitjlepoBoOM IuKJie, To Z He saBjigercsa NP-mojinoit 3agadeii
(2.3) [1] JIro6oe MHOXKECTBO IPOCTHIX YUCEJ SIBJISETCS PEKYPCUBHO LIEPEYUCIIUMbBIM 0 X
MHOZKECTBOM
3. [2] Bekrop @ = (6,11, \,9)" upunajexur obpasy JmHeitnoro oneparopa A, 3ajaHHoro B Tom xe 6asuce
1 4 2 7
2 12
marpureit A = [ . Toryia 3HaveHwe A paBHO
-1 -2 0 -3
2 5 1 8
a) —4 O 68 O 84 K r) -8 O

4. [3] Hogupocrpancrso U npocrpancrsa R sIB/Is€TCS MHOMKECTBOM PEIICHHIT CHCTEMbl yPaBHEHMI

x1 + 2x9 + X3 — T4 + 5 =0
2x1 + 31 + x3 + 375 =0
201 +4xo + 323 — 224 — x5 =0,

—
—

a nognpocrpancreo W — jmmeiinoit o6osoukoit Bekropos @ = (—3,—-2,6,1,2)", b = (3,2,3,—-1,1)" u ¢ =
(3,1,-3,2,1)*. Torga pasmepuocrs noanpocrpancrsa U + W pasua

a)2 O 6)3 O B4 K r)5 0O

5. [3] Ksagpuka 622 + 6y® + 82y + 4wz + 2yz = 0 U MIOCKOCTD 2 = 2 IEPeCceKaloTCs Mo

a) napabone [ 6) ssamncy X B) runiepbose [ r) apyroi juaun [



B zaganusix 6—10 Hy>kHO Brnucarb B OJaHK OTBET.

T = uv

6. [3] @ynkiuus z aprymMeHTOB T U Y 3aJaHa CUCTEMOil ypaBHeHMl { y = u? 4+ v2. Broipazure uacrubie

z=u+ v
[IPOU3BOIHLIE ITOI (DYHKITHH Yepe3 mapaMeTpsl U U .
, 3uv ,  utuv4o?
Otser: Z, = Y By =
U+ v U+ v

7. 3] HeosHOpOoHO# 2K1/IKOCTHIO HEIIOHATHOIO HPOUCXOZKJICHUS 3AII0JHEH 3aKPBITHI COCY/l, CITEHKK KOTOPOIO
3aganel ypasaennamu 2 +y? = 22, 22 +y? =4, v =0,y = 0 u z = 0. HaiiTu Maccy »KHIKOCTH, ecu eé
ILIOTHOCTD 3ajana dbynxmueit u(z,y, z) = 5(z? + y2)/2.

Orser: &

8. [3] Ilycts T1, S, L — COOTBETCTBEHHO MHOXKECTBA COXPAHSIIOININX €MHUILY, CAMOIBOWCTBEHHBIX U JIMHEHHBIX
OysieBbix pyukiumii. CKOIBKO pasjindHbIX (DYHKIUI 1 HepeMEeHHbIX TPUHAIeXKuT MaoKecTtBy L N1y N S?

Orser: on—1

9. [3] dust rpammarukn

S — AC, A— aAb|e, bC — bbc, cC— Cc, C— CC

nocTpouth dKBuBaAeHTHYI0 KC-rpaMMaruKy win JJ0Ka3aTh, 9T0 €€ HE CYIIECTBYET.

Orser: S— AC, A—aAb|e, C— bCc]|bc

10. [3] Bo B3BemrennomMm mosiHOM AByM0sibHOM rpade K, , Tpebyercs IOCTPOHTH IOJHOe Hmapocoderamne M
MHUHUMAJIBHOIO Beca. PaccMorpuM 2KaHbIfl aJiropurm:
1 monoxurs M = &;
2 cdhopmupoBaTh n3 pEdEP OUEpEH B MOPSIIKE BO3PACTAHUS BECOB;
3 noka |M| < n, HOBTOPATH
CIUTATh OYepesHOe PEOPO € M3 0UYepe/In; YIAIUTh € U3 O9ePEeH,;
€CJIU e He IepecekaeTcd Hu ¢ oguuM pebpom u3 M, nmobasutsh e k M.

HpI/IBe,ZI;I/ITe HpI/IMep, KOI'la 3TOT aJ'[I‘OpI/ITM HEe HaXOJHuT IIOJTHOE HapOCO‘{eTaHI/Ie MHHHUMAJIBHOI'O BeEcCa.
yl | y2

Orser: xl1 |1 2
x2| 2 |10




Tpymna KH-40 ®.11.0.

Dk3ameHanmoHubrii 6uner Nel (qucr 2)

11. [3] Camousukymuiicss Ky6 co cTopoHoii 1M, Ha rpaHsX KOTOPOI'O HAIMCAHbl HEKOTODbIE HATYDPaJbHbIE
YUCIA, HAXOAUTCH Ha 1aockoctu Oy, npudéMm pédpa HUXKHErO OCHOBAHUS [MapaJlIe/IbHbl KOODIUHATHBIM
ocam. Ky6 mMoxkeT mepemenaTbCs 10 IJIOCKOCTH, MEPEKATHIBASCH 03 CKOJIbXKEHUS Uepe3 JiF0b0e u3 4eThbIPEX
pébep muzkueit rpanu. Ha 0/HO mepemeriienrne yXouT SHEPIUsi OTPHIBA, BbIPAXKAEMasl UUC/IOM, HAIUCAHHBIM
Ha HIZKHel (B MOMEHT OTphiBa) rpanu Kyba. /lama mavajbHas opueHTaIusg Kyba, a TakKe IeJble Tuc/aa i
u j. Tpebyerca ykazarp nHambojiee SHEPreTUYECKM BBIFOJHBIN MapIIPyT HEpeMerieHusi Kyba u3 MCXOHOIO
MTOJTOYKEHUST B TOYKY, OTCTOAIIYIO Ha ¢ MeTpoB Baosb ocu Ox m Ha j merpoB Bmoab Oy. Ilpemmoxmre
MOJIEJIb ITOM 3a/auu KaK 3aja4du onrumusaiyuu Ha rpade u onummure (HedOpMAaIbHO) AJArOPUTM, CTPOsIIIuUii
TpebyeMblil MapIIpyT.

Pemenue: Bepmnnbt rpada — koopauaars: Kyba BMecTe ¢ ero opuenTarmeil. Pemnraercsa 3a/1a4a 0 MUHUMAJIBHOM
[yTH U3 HAYAIBHON BEPIIMHBI BO MHOXKECTBO BEPIIUH C KOOpAuHATAMU (i, 7).



l'ocynapcTBeHHBIIT 3K3aMeH IO MaTeMaTUKe
MaremaTuko-mexaunvdeckuit dakyabrer Ypl'Vy, 2011 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIMOHHbI Ouer Ne2

KosnmyecrBo 0a/uioB 3a npaBujibHOE peEIIEHHE KaXxKJIOr0 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KUPHBIM
mpudrom. Eciiv B 3amaHun mperaraioTcss BAPUAHTHI OTBETOB, TO HEMPABUJILHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS

B —1 GaJw1, HenosHbIA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3asjanuax 1-5 Hy>XHO BbIOpaTh €JIMHCTBEHHBIN NPABUJIbHBIA BApUAHT OTBETA.
1. [2] Hansr dynxmun f(x) = In(tgd z + €*) u g(x) = sin(x?+10023). Torma mpu z — 0

a) dynkinuu f u g umeror oaun nopsgok masocru O B) f=o0(g) O
6) nopsaku mManocru dyuknuit f u g e cpapaumbl 1 1) g =o(f) K

2. Ykakure, BEPHbI WA HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPK/ICHUSI.
BE€PHO HEBEPHO

(2.1) [1] Ecim (PN NP) D P, 1o 3a7a4a 0 raMiIbTOHOBOM IUKJIEe He siBjiseTcss NP- O X
IIOJIHOM
(2.2) [1] Ecnu 3amaay Z € NP MO0XKHO 32 IOJHHOMHAIBHOE BPEMs CBECTH K 00O . =

u3 3aa4 u3 kiaacca NP, ro 3azada Z siBisterca NP-1mosmHoii

(2.3) [1] MHuoxkecTBO BCex JepeBbEB BBIBOJA JIFO00i KOHTEKCTHO-CBOOOTHOM IpaMMa- 5 .
TUKU ABJIAETCA peKprI/IBHO Hepe“H/ICJ'II/IMbIM MHO>KECTBOM

3. |2] Bekrop @ = (—1,2,5,\)" npunajiexxur obpasy JuHeRHOro oneparopa A, 3aJlaHHOrO B TOM Ke Ga3uce
1 -3 -5 —7

.. |-1 4 7 10
Marpuneit A = 9 L4 7| Torna 3HayeHue A paBHO
2 2 6 10
a)4 O 6)6 X B)8§ O r)2 0O

4. [3] Hogupocrpancrso U npocrpancrsa R sIB/Is€TCS MHOMKECTBOM PEIICHHIT CHCTEMbl yPaBHEHMI

T1+ T2 +2x3 — T4 + x5 =0
3r1 +4x0+ 23— 24+ 225 =0
4z + Txo + 23 + 5 =0,
a moaunpocrpancTtso W — jumeitnoit obosioukoit Bekropos @ = (—4,1,—1,1,5)", b = (5,-1,2,1,—4)" u
¢=1(-3,1,0,3,6)". Torma pasmepuocrs nognpocrpancrsa U + W pasua
a)2 O 6)3 ® B4 O 05 O
5. [3] Ksaapuka 222 + 2y% + 82y + 622 + 2yz = 0 U IIOCKOCTD 2 = —2 HePeCceKaTOTCs TI0

a) mapabose 0 6) smumncy O B) rumepbosie X ) Apyroii JIUHUN O



B zaganusix 6—10 Hy>kHO Brnucarb B OJaHK OTBET.

r=u—+v

2 2

6. [3] @yukius z aprymMeHTOB T U Y 3aJaHa CUCTEMOI ypaBHEHUIt =u® —v*. Bripazure yacrubie

<

z = sin 2uv
[POU3BOJIHBIE TOf (DYHKIMU Yepe3 mapaMerpbl U  U.
. 2(u? + v?) cos 2uv , (v —u)cos2uv

Orser: zl = z =
* u+wv T

u—+v

7. 3] HeosHOpOoHO# 2K1/IKOCTHIO HEIIOHATHOIO HPOUCXOZKJICHUS 3AII0JHEH 3aKPBITHI COCY/l, CITEHKK KOTOPOIO
3ajianbl ypasHennamu x2 + y? = 22/25, 22 +y? = 2/5, x = 0 u y = 0. Haiiti Maccy KHIKOCTH, eCiH eé
WIOTHOCTD 3aana dbyuknueit u(x,y, z) = 14yz.

Orser: 10

8. [3] Ilycrs Ty, S, L — cOOTBETCTBEHHO MHOXKECTBA COXPAHSIOUIUX HOJIb, CAMO/BOMCTBEHHBIX U JIMHEHBIX
Oynesbix dynxiuii. CkoabKo pasindnbix DyHKIMHA 1 nepeMeHHbIx npunaiexur muoxkecrsy (1o U S) N LY

Orser: 32771
9. [3] dust rpammarukn

S — aSA | bSB | c, cA — ca, cB — cb, aA — Aa, aB — Ba, bA — Ab, bB — Bb

nocTpouth dKBuBaAeHTHYI0 KC-rpaMMaruKy win JJ0Ka3aTh, 9T0 €€ HE CYIIECTBYET.

KC—FpaMMaTHKH HE CyHIeCTBYET, TaK KaK JaHHad 'PaMMATUKaA ITOPO2KJACT HE KOHTEKCTHO-

Orser: cBobGosHbI (BBULY JleMMBI 0 Hakadke) a3bIK {wew | w € {a,b}*}

10. [3] Paccmorpum cieyromuii »KaHblil aJropuT™ HaXoXkKeHust Kpardaifnero (s,t)-1yTu BO B3BEIIEHHOM
oprpade:
1 MHUIMAIM3UPOBATH CTEK BEPIIUHON S;
2 TIOKa, BepXHsS BEPIINHA U CTEKA HE COBIATAET C ¢, TOBTOPSTD:
cpeam pébep Buga (v, w), rje w HET B CTeKe, HaliTun PefGpPO HAMMEHbBIEro Beca u A00aBUTh W B CTEK;
ecyii TakuX pébep HeT, OCTAHOBUTHCST;
3 ec/in HABEPXY CTEKa JIEZKUT BepIIuHa ¢, CTeK 3aJaeT UCKOMBIi (S, 1)-1yTh.
[TpuBeauTe npumep rpada, B KOTOPOM MPUBEAEHHBIN aJrOPUTM HEMMPABUILHO HAMIET KpaTJdaimii (s, t)—HyTb
u BOOOIIEe He HaiieT (S,t)-myTh, XOTsd Takoii B rpade CymnecTByer.

s|x |t

»n
—_

Orser:




Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIil 6uner Ne2 (qucr 2)

11. [3] [lnaron ynomwuuaer, yro Arinanruja Obuia pasjeneHa za N obsjacreil, UPUBOJUT CIHUCOK ITUX
obslacreit u cnmcku coceanmx obsacreil s kaxkaoh obsacru. Tpebyercs omnpejennTb, BO3MOMXKHO Jid
MOKPACUHTH KapTy ATmaHTuabl ToabKo B llBera ArTmanTwapl — KpacHBIf W CHHUN — TakK, 9TOOBI JIIOOBIE
JiBe cocejHue obsiactu Obliiu pasHoro usera. [Ipeiioxkure Mojeb 9TOM 3ajaun Kak 3ajadn Ha rpade u
orummre (HedOPMATBHO) AJITOPUTM, OMPE/IE/ISIONNN HCKOMYIO PACKPACKY KapThl, JuOO COOBIIAMONIHMIA, 9TO
TaKas pacKpacka HEBO3MOXKHA.

Pemenue: 910 3a7a49a 0 2-packpacke (WM O MPOBEPKE JBYI0JBHOCTH).



l'ocynapcTBeHHBIIT 3K3aMeH IO MaTeMaTUKe
MaremaTuko-mexaunvdeckuit dakyabrer Ypl'Vy, 2011 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIMOHHbIN Omjier Ne3

KosnmyecrBo 0a/uioB 3a npaBujibHOE peEIIEHHE KaXxKJIOr0 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KUPHBIM
mpudrom. Eciiv B 3amaHun mperaraioTcss BAPUAHTHI OTBETOB, TO HEMPABUJILHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS
B —1 GaJw1, HenosHbIA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3asjanuax 1-5 Hy>XHO BbIOpaTh €JIMHCTBEHHBIN NPABUJIbHBIA BApUAHT OTBETA.
1. [2] Hansr dynxmun f(x) = In(100 + 22) u g(x) = In(1 + 2!%). Torma mpu z — oo
a) dyuxknun f u g — Geckoneuno Gosbmme oauoro nopsaaka X B) f = o(g)

]
6) mopsiaku pocta byHKIWHA f U g He CDABHUMBI O rg=o(f) O

2. Ykakure, BEPHbI WA HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPK/ICHUSI.

BEPHO  HEBEPHO
(2.1) [1] Ecan Brmogenne NP C P mex 1y Ks1accamMu CI02KHOCTH CTPOTOe, TO 331393

X O
BBIUUC/ICHUS ONPEE/TUTE I MATPUILI PENIAETCs 33 JIMHEHHOe BpeMst
(2.2) [1] Ecirr 3amaay Z moxkmo ceectn 3a Bpemsa O(n?) K IpoBepke ABYIOMLHOCTH = 0
rpada, 10 Z € P
(2.3) [1] st 1r060r0 HEeTEPMUHUPOBAHHOIO KOHEYHOIO aBTOMATa MHOKECTBO BCEX 5 0

CJIOB, KOTOpBIE B HEM MOXKHO IIPOYECTb DOJiee 4eM JIByMs CIIOCODAMM, PEKYPCUBHO

3. |2] Bekrop @ = (—4, A, 1,3)" npunajiexur obpasy JuHeRHOro omneparopa A, 3aJlaHHOrO B TOM Ke 6Ga3uce
1 -1 3 =2
1 -7 11 —-12
8 4 3 5
2 2 -1 3

marpureit A = . Torma 3Havyenue A\ paBHO

a) —2 O 6)18 O B)2 O r)—18 X

4. [3] Hogupocrpancrso U npocrpancrsa R sIB/IsIeTCS MHOXKECTBOM PEIICHHIT CHCTEMbI yPaBHEHMI

T, — 2x9 — 223 + Tx5 =0
—2x1 4+ 229 + 223+ x4 — 35 =0
—3x1 — 229 + x5 =0,

a nojanpocrpancreo W — juneiinoit 06os0ukoit Bekropos @ = (2,5, —1,2,4), b = (0,3,-2,—-1,4)" u ¢ =
(4,-2,2,0,—3)*. Torga pasmepuocts nognpocrpancrsa U + W pasha

a)2 O 6)3 O B4 O 5 K

5. [3] Ksaapuka 422 + 4y? + 8xy + 622 — 2yz = 0 1 MWIOCKOCTD 2 = — 1 HepeceKaroTCs TIo

a) mapabose X 6) smmumncy O B) rumepbosie O ) Apyroil JIUHUN O



B zaganusix 6—10 Hy>kHO Brnucarb B OJaHK OTBET.
r=u-+1Inv
6. [3] QyHKIMA 2 aPIyMEHTOB T My 33/laHd CUCTEMOW ypaBHeHuit ¢ y = v —Inwu . DBbipasure wacrubie

z=2u+v
[IPOU3BOIHLIE ITOI (DYHKITHH Yepe3 mapaMeTpsl U U .

,  2uv+tw ,  uv—2u

OTBeTZ Zp = T—{—l’ Zy == wo + 1

7. [3] HeommopoHoit K1TKOCTHIO HEIOHATHOTO IIPOUCXOK ICHUST 3AII0THEH 3aKPBITHII COCY/T, CTEHKH KOTOPOTO
3a/laHbl YDABHEHUSAMU 224+y2=1224+1y>=32,2=0,y=0u z = 0. Haiiru MaCCy KUJKOCTH, eCau €€
IJIOTHOCTD 3a1ana yukmedi u(z,y, z) = 15z.

Orser: 1

8. [3] lycrs T7, S, L — cOOTBETCTBEHHO MHOXKECTBA COXPAHSIIOLINX €/IMHUILY, CAMO/ABONCTBEHHBIX U JIMHEHBIX
oyseBbix bynkrumit. CKOIBKO pasiudubix (DYHKIWHE 1 nepeMeHHbIX IpuHa/iexutr Maoxectsy (L US)\ 117

gn—1

Orser: 2 -1 4 on—l

9. [3] s rpamvarukn
S — aABc, aA — aaAA, Bc — BBcc, AB— b, bB — Bb

nocTpouTth dKBuBaaeHTHYI0 KC-rpaMMaTuKky win 10Ka3aTh, 9TO €€ He CYIIECTBYET.

KC-rpammaTuku He CyIIecTByeT, TaK KaK JaHHasg I'PAMMAaTUKA IOPOXK /AT He KOHTEKCTHO-

Orser:
cBOOOHBIN (BBU/Y JieMMbl 0 Hakadke) s3bik {ab"c" | n € N}

10. [3] IloamocesoBaTe/IbHOCTD Xy, . . . , Lp, LOCAEIOBATENBHOCTU X1, ..., Ty HA30BEM DPA3PEHCEHHOTU, €CId
HUKAKUE J[BA €€ DJIEMEHTa HE BCTPEYAIOTCH B IMOC/IEI0BATEIbHOCTH PIIOM, T.e., Di+1 — p; > 1. Tpebyercsa
W3 TOCEeI0BATETBHOCTH TEJIbIX MTOJOXKUTETbHBIX YHCET BBIJIETUTH PA3PEXEHHYIO MTOIIIOCTETI0OBATETHHOCTD C
nauboJibieit cymmoit. Paccmorpum ciepyiomnuit ajaropurm:

1 mpocyMMHEpPOBATH MOJIIIOC/IETOBATETEHOCTD, COCTOAINIYIO U3 BCEX SJIEMEHTOB C HEUETHBIMU HOMEPAMU;

2 NpOCYyMMUPOBATH MOJIIOC/IEI0BATE/IbHOCTD, COCTOLAILYIO U3 BCEX JJIEMEHTOB C YETHBIMU HOMEPAMU;

3 BepHYTb Ty U3 JBYX IIOIIOC/IEOBATEILHOCTEH, ¥ KOTOPOil CyMMa HOJIbIIe.

[IpuBeuTe IpUMeEp MOC/IETOBATETHHOCTH, JJIsT KOTOPOU IPE/IOYKEHHBIN aJTOPATM He HAXOJUT Pa3peskKeHHYI0
[TO/ITIOC/IEI0BATE/IBHOCTD C HAUOOJIBIIEH CyMMOii.

Orser: 2,1,1,2



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIii 6uner Ne3 (qucr 2)

11. [3] Ha xapre mopor CsepmuioBckoit obsiacti uM300pazkeHbl HACEJIEHHBIE [YHKTbI U COEJMHSIOIIME UX
J10poru (JI0POru MepeceKkaloTCsi TOJIbKO B HACEJIEHHBIX IIyHKTaX). Bojee Toro, /s Kaxkoi J0poru ykasaH
MaKCUMaJIHHBIN BEC TPY30BUKA, KOTOPBIN 10 Helt MoXkKeT mpoexaTh. g 3amamnueix myakToB A u B Tpebyerca
OIPEJIEJIUTh MAKCUMAJIBHO BO3MOXKHBIN BEC I'Py30BHKaA, KOTOPbI Moxker joexars ot A jgo B. Ilpemioxure
MOJIeNTb 9TOi 3a/1a4u Kak 3a/1a49n Ha rpade u omumure (HehOPMATBHO) aJITOPUTM, BBITHCISAONII HCKOMBIIT
BEC IPYy30BUKA.

Pemenue: pemmurs 3agady o MunuMaabaoM (A, B)-nyru (Bec myTH paBeH MaKCUMyMy BECOB COCTABJISIONIUX
ero pébep).



l'ocynapcTBeHHBIIT 3K3aMeH IO MaTeMaTUKe
MaremaTuko-mexaunvdeckuit dakyabrer Ypl'Vy, 2011 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIMOHHbI Omier Neq

KosnmyecrBo 0a/uioB 3a npaBujibHOE peEIIEHHE KaXxKJIOr0 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KUPHBIM
mpudrom. Eciiv B 3amaHun mperaraioTcss BAPUAHTHI OTBETOB, TO HEMPABUJILHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS

B —1 GaJw1, HenosHbIA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3asjanuax 1-5 Hy>XHO BbIOpaTh €JIMHCTBEHHBIN NPABUJIbHBIA BApUAHT OTBETA.
1. [2] Janer dysknun f(z) = In(1 + 100%) u g(x) = V1 + 323, Torma npu z — oo

a) dyuxknun f u g — Geckoneuno Gosbmme oaHOro nopsaaka [ B) f = o(g)
6) mopsiaku pocta byHKIWHA f U g He CDABHUMBI O r)g=o(f)

2. Ykakure, BEPHbI WA HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPK/ICHUSI.
BE€PHO HEBEPHO

(2.1) [1] Eciim P = NP, To s1060€ peKypCHBHOE MHOXKECTBO SIBJISIETCSI PEKYPCHBHO 5 0
nepevauncC/jamMbIM
(2.2) [1] Ecrm x zamase Z moxuo ceectn 3a pems O(n?) sagady o 3-packpacke 0 =

rpada, To Z asasercs NP-mosHoM 331a9eit

(2.3) [1] JIroboe LOAMHOKECTBO PEryJIsiPHOIO SI3bIKA SABJISAETCS PEKYPCUBHO [1E€PeYunc- 0 X
JIIMBIM MHOZKECTBOM

3. |2] Bekrop @ = (—2,4, A, 5)" npunajexxur obpasy JuHERHOro oneparopa A, 3aJlaHHOrO B TOM Ke Ga3uce

) )

1 3 2 -4
o4 |3 -2 1 -1
marpureit A = 70 7 1l Torma 3Havyenre A\ paBHO
-1 3 -6 2
a) —14 O 6)8 X B)14 O r)—8 O

4. [3] Hommpocrpamcrso U mpocTpamcTsa R gBIgeTcsa MHOXKECTBOM pPeIleHHil CHCTeMBI yPaBHeHHiT

—x1 + 202 + 3 + x5 =0
dx9 — 3xy + x5 =0
—11xy + 722 + 1023 + 1024 + 1025 =0,

—

a noaupocrpancrso W — jmmeiinoit o6osoukoii Bekropos @ = (1,3,—2,4,-3)*, b = (=5,5,—8,6,—7)" u
¢=(4,2,1,3,—1)". Torma pasmepuocrs moamnpocrpancrsa U + W pasna

a)2 X 6)3 0O B)4 O r)5 0O
5. [3] Ksajpuka 612 + 6y — 13zy + 622 — 4yz = 0 u miockocrs 2 = —1 nepecekarorcs 10

a) napabone [ 6) ssamncy O B) runiepbose [ r) apyroi juaun X



B zaganusix 6—10 Hy>kHO Brnucarb B OJaHK OTBET.

r=u-+e
6. [3] @yukuust z aprymMeHToB T u Y 3ajaHa cucreMoil ypaBHeHuit  y = v —e%.  Bbpasure wacrHbie
Z = uv
[IPOU3BOJIHBIE 3TOM (DYHKIIUU Yepe3 mapaMeTpbl U U v.
,  ue'+w , u-—wve’

Omser: % =2m 1 T arerd
7. 3] HeosHOpOoHO# 2K1/IKOCTHIO HEIIOHATHOIO HPOUCXOZKJICHUS 3AII0JHEH 3aKPBITHI COCY/l, CITEHKK KOTOPOIO
3a/laHbl ypapHeRuaMu r2 + y? = 1622/49, 22 +y? = 42/7, v = 0 u y = 0. Haiitu Maccy »KHIKOCTH, ec/iu eé
WIOTHOCTD 3aaHa dbyuknueit u(x,y, z) = 80yz.

Orser: 7

8. [3] Ilycts T1, S, L — COOTBETCTBEHHO MHOXKECTBA COXPAHSIIOIINX €MHUILY, CAMOIBOWCTBEHHBIX U JIMHEHHBIX
Oynesbix dynxiuii. CKoabKO pasindnbix DyHKIMHA 1 IePpEMEHHbIX npuHaiexxuT muoxkecrsy (L UTy) N S?

2n71

Orser: 2 -1y on-1

9. [3] dust rpammarukn
S —aS|SB|e, aB — acbb, bB — Bb, cB — Bc

nocTpouth dKBuBaAeHTHYI0 KC-rpaMMaruKy win JJ0Ka3aTh, 9T0 €€ HE CYIIECTBYET.

Orser: S—AB|e, A— Aa|a, B— Bcbb|cbb

10. [3] PaccmorpuM coreyronmii aJropuT™ IOUCKa Kpardaiimiero (s,t)-myTe BO B3BelleHHOM oprpade c
IIOJIO2KUTEJIbHBIMH BE€CaAMM:
1 mOJIOKUTH MHOXKECTBO P JIOCTIZKUMBIX U3 § BepluH pasHbIM {s} u nosoxkurs [IPEII[s] = 0;
2 noka t He BXOJUT B P, MOBTOPATH
cpejau pébep, naunHaronmxca B P u 3akanuuBaiomuxcs Bue P Haiitu pebpo (v, w) HamMeHbIIero Beca;
no6asuth w K P u nomoxkure ITPEJI[w] = v;
3 ¢ nomowmpio maccusa IIPEII nocrpours (s, t)-uenb.

[Ipusegure npumep rpada, B KOTOPOM 3TOT aJrOPUTM HEIPABUJILHO MOCTPOUT Kpardaiiumit (S, t)-myTs s
HEKOTOPBIX BEpIIUH S U {.

Orser:

< | K| »m
—




Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIil 6uner Ned (qucr 2)

11. [3] Haiigenusiii B ueprnoBukax Jleonapao ja Bunum uepréx jerasn Bednoro jsuraress uzobpaxaer N
BAlEIJIEHHBIX MEXKJly CODO# NMPOHYMEPOBAHHBIX MIECTEPEHOK. 3Hasl BCE MMaphbl 3AlEIJIEHHBIX JIPYT C JAPYTrOM
[IIeCTEPEHOK, TPedyeTcs BBISICHUTH, MOXKHO JIH IIOBEPHYTH MIeCTepeHKy ¢ HoMepoMm 1. Ilpemmoxkure Momesn
9TO# 3aja4K Kak 33jaun Ha rpade n onummure (HeDOPMAIBHO) AJrOPUTM €€ PElIeHusI.

Pemenne: BeIIeNTH KOMIIOHEHTY CBA3HOCTH, COAEPKAILYIO IIEPBYIO IIIECTEPEHKY, U IPOBEPUTDH €€ Ha JIBY/I0b-

HOCTb.



