l'ocynmapcTBeHHBIIT 9K3aM€eH MO MaTeMaTUKe
MaremaTuko-mexauundeckuit pakyabrer ¥Ypl'y, 2010 r.

Tpymma KH-40 ®.11.0.

DK3aMeHaIlnoOHHbI omiaeT Nel

KonuyecTtBo 0a/yioB 3a TpaBUIBHOE DEIIEHWE KaXKJO0r0 33JaHusd YKA3aHO B KBAJPATHBIX CKOOKAX
KupHbIM mipudroMm. Eciu B 3amaHnm mpemaralorcs BapHAHTHI OTBETOB, TO HEIPABUJILHBIN OTBET HA ITO
3a/laHue ONEHWBAETCs B —1 OaJiI, HEMOIHBIM OTBET Wik OTCYyTCTBHUE OTBeTa — B () DAJIIOB.

B zaganuax 1-3 Hy>KHO cpeliu IIpeAJiaraeMbIX YTBepP2K/JIeHUIl BbIOpaTh BCe BEPHBIE.

o0
1. [2] Eciiu ancioBoit psin Y Gy CXOAUTCH, TO HOCIEA0BATEIBHOCTD {dy, }
n=1
a) siBsisiercst 6eckonedno masioii X B) He mmeer npejesna O
0) sBJIsIeTCS CTAIOHAPHOIL O r) nmeer koueunslii mpegen X

2. [3] Ilycrs B rpade G He menee 2 BepiiuH 1 JIHO0bIE JIBE BEPIIUHBI COEMHSET eJMHCTBEHHAS LEllb.
Torma

a) G MOXKHO NPABHJILHO PACKPACHTH JBYMs Kpackamu X
6) moboe pebpo G SABISIETCS MOCTOM X
B) Ji0bas BeprnHa G SIBJISIETCST TOYKO COUIEHEHNST O

) X

r) B G ectb X0Ts OBbI JIBe BEpIIUHBI cTerern 1

3. [3] Ilycts A u B — nuneitable onepaTopsl JuHeiHOTo mpoctpancTta V. Ecm AB = BA, To

a) moampocrpancreo Ker A nasapuantio oraocurensno B X
6) Ker A=ImB O
B) A — obparumblii oneparop O
r) noxnpocrparctBo Ker B maBapmantao otHocurenpuo A X

B 3aganusix 4—6 Hy>kHO BbIOpATh €JIMHCTBEHHBII MPABUJIbHBII BapUaHT OTBETA.

4. [3] Marpuna caMoconpsizKeHHOTO JIMHEHHOTO oepaTopa npocTpancTBa RS | y KOTOPOro cobCTBeH-
HBbIE BEKTODBI, OTHOCSIINECS K COOCTBEHHOMY 3HAYEHHUIO 2, KOMIIJIAHAPHBI [JIOCKOCTH, 33 aHHO
ypaBuenuem 2x + 2y — z = 0, a ocrapmiuiica COOCTBEHHBINI BEKTOD OTHOCHTCA K COOCTBEHHOMY
3HAYEHUIO 3, B UCXOTHOM Da3UCe UMEET BU

X

Lf19 -2 -2 [T -2 -2 2.0 0 L [22 4 -2
a) (-2 22 4]0 6 g(-2 10 4]0 wlo20])0 gl 4 22 -2
-2 4 22 -2 4 10 00 3 -2 -2 19

5. [2] Hekas Cua, mepemematomas oobekr m3 touknm (0;0) B Touxky (1;1) ma mrockocrw,
uMeer KoopiauuaTHble cocrasisiomue (x2,y%). Hyxuo m sroit Cuie 3a60THTHCH 0 TPAEKTOPHI
[IepeMeIenns, 9T00bB MUHIMU3UPOBATEL CBOIO PaboTy?

a) 11a O 6) mer X



6. [3] Yucno rouek, B koropwix dbyukuus f(x) = |2cos gw\—?) ¢ obsacreio onpejesennst [0, 3]

HeanddepeHupyemMa, paBHoO
a)0 0O 5)1 X B)2 O r)3 0O o) oo O

B zaganusix 7, 8 m 10 ny>kH0o Bnucarb B GJIaHK OTBET, a B 3aJlaHun 9 — perreHune.

12 -1 - 9 —18
7. [3] Pemure marpuunoe ypaBHenue 2 1 —-1|X (_3 6> = 9 -18
-2 =2 1 31 —62

224 3a a

Ortser: 48+3b b

83+3c c

8. [3] Haiinure qnc/io pa3JnaHBIX BCIOAY OMPEAETeHHBIX (DYHKITHI U3 71-3JIeMEHTHOIO MHOYKECTBA
A B m-3JIleMEHTHOE MHOYKECTBO B, HMEIOMNX TPeX3JIeMeHTHBIH 00pa3.

Orger: 0 mpu m < 3w n < 3; (3"—3-2"+3) - C3, unaue

9. [3] Ucmonb3yss MeTox pe30ionuii B JIOTHKE IPEIUKATOB, [MPOBEPUTH JIOTUIHOCTE CJIEIYIOIIIX
paccyxkaenuit: Bce BBICOKME HOBOIOIHUE €JIKU — NeHHOMOAMDUIINPOBAHHBIE WJIM 3aBE3€HbI U3 3aH-
subapa. Kaxmasg 3am3ubapckas egka MmoveMy-TO IMaxHeT KOKocoM. HoBoro/Hss ejika Ha ILIONIA/IH
1905 1. BBICOKast 1 KOKOCOM He maxHeT. CjiejoBaTeIbHO, 9Ta, eJIKa — PeHHOMOUMUITUPOBAHHAS.

Pertenne:
Fi: =V(z)VG(x)V Z(x)
Fy: G(a) A S(a)
F5: V(a) AN=C(a)
-G: —G(a

(a)
—V(z) Vv G(x)V Z(x);V(a);Gla) V Z(a); - Z(x) V C(x); G(a) V C(a); ~C(a); G(a); 7G(a); O

10. [3] MuoxkecrBo C' Bepmms rpada G, Takoe 9To Kazx10e pebpo B G HHIUAEHTHO XOTs ObI OTHOI
Beprimae n3 C', HA3BIBAECTCI 8EPULUHHBLM NOKPBIMUEM. PACCMOTPUM KATHBIH aIrOPUTM TOCTPOEHUS
BEPIIMHHOTO MOKPBITHS:

1 monoxurs C = J;

2 noka G — He mycToil Tpad, TOBTOPSITH

3 BbIOpaTh B (G BepIIUHY v MakKcuMajbHOU cremenu u moyioxuts C =C+v; G =G —v.
[Tpuremure npumep rpada, 1Jist KOTOPOro ITOT AJTOPUTM CTPOUT HE HAMMEHBIIIEE 110 YUCTY BEPIITHH
BEPINMHHOE TIOKPBITHE.

Orser:



Ipynmnma KH-40 ®.11.0.

Dk3aMeHaUNOHHbIH Ouaer Nel (quct 2)

11. [3] B ropome N-cke mmeercss N TpaMmBaiiHBIX MapIipyToB. KaxKIplil MapIIpyT ONUCHIBAETCS
YHOPSA0YEeHHBIM HAOOPOM OCTAHOBOK. JloCTWTHYB KOHEYHOW OCTAHOBKM, TpaMBail BO3BpaIlaeTCd
B HauaJIbHYI0. B ropojge HeT KOjbIEBbIX MapimpyToB. CTOMMOCTH TPOE3ja BO BCEX MapIIpyTax
OJMHAKOBA ¥ HE 3aBHCHAT OT KOJUYECTBA OCTAaHOBOK. Tpebyerca moexarh OT OCTaHOBKH A 0
OCTaHOBKM B, 3aTpaTWB HAWMEHBINEe KOJWYIECTBO AeHer. lIpemaokure MOMEIh ITOH 33Ja9n Kak
3aja4qn onTuMu3anuu Ha rpade u omummure (HedOPMATBHO) AJTOPUTM, KOTOPBI OMpEeIe I Obl
CaMBIil 9KOHOMHBI MapipyT oT myHkTa A 1o mymkTa B.

Pemenne:



l'ocynmapcTBeHHBIIT 3K3aM€eH MO MaTeMaTUKe
MaremaTuko-mexaundeckuit pakyabrer ¥Ypl'Vy, 2010 r.

Tpymma KH-40 ®.11.0.

DK3aMeHaIlnMOHHbI oujer Ne2

KonuyecTtBo Oa/uioB 3a mpaBuibHOE peIeHHe KaXKJ/IOro 33aJaHus yKA3aHO B KBAJPATHBIX CKOOKAaX
xupubiM mpudroM. Eciu B 3amanuy mpeaiaraloTcs BapUAHTHI OTBETOB, TO HEMPABUJIBHBIA OTBET HA ITO

3a/1aHue OleHnBaeTcs B —1 6aJsi1, HeMmOIHbII OTBeT wiik OTCyTcTBHe OorBera — B () 6asIoB.

B zaganusix 1-3 Hy>KHO cpejiu IIpeJjaraeMbiX yTBep2KI€HU BbIOpaTh BCe BEPHBIE.

[e.e]

1. [2] Ecau ancioBoit psig Y @, PacXoaurcsi, TO II0C/IEI0BATEIBHOCT {ay } MOKET
n=1

a) ObiTh Geckonedno mManoii X B) GbITh GeckoneuHo Gosbmoii X

6) ObITH CTAIMOHAPHOMN X r) umerb KOHEUHBIH Mpees X

2. [3] Ilycrs B rpade G BepmmHBI © W U CBA3AHBI, U JIOOOH (u,V)-MapmIpyT MPOXOJUT Uepe3
HEKOTOPYIO Bepmuny a (a # u,v). Torma

a) B G HaiifeTcs MOCT, HHIIUIEHTHBIN BEpIIHHE G

6) uepe3 BepIIMHY @ HE MPOXOJUT HU OJMH u3 NUKJI0B rpada G

B) rpad G He SIBIAETCS TaMUTBTOHOBBIM

') BEPIIMHBI U U U HAXOAATCA B PA3HBIX KOMIOHEHTAX JBYCBs3HOCTH rpada G

XX0DOO

3. [3] llycts A u B — nuneiiable onepaTops! JuHeiHOTo mpoctparcTta V. Ecmm AB = BA, To

a) mognpocrpancTso Im A naBapuanTao ornocurensuo B X
6) ImA=1ImB O
B) B — obpaTuMblii onepaTop O
r) noanpocrpanctso Im B unsapuantno ornocurensao A X

B zaganusix 4—6 Hy>kHO BbIOpATh €JIMHCTBEHHBIN MPABUJIbHBIA BapUaHT OTBETA.

4. [3] Marpuna caMOCONpPsIzZKEHHOTO JUHEHHOrO OIepaTopa NPOCTPAHCTBA RS KOTOPOro cob-
)

CTBEHHBIN BEKTOP, OTHOCANIUNCA K COOCTBEHHOMY 3HAUYEHWIO 2, KOJIMHEAPEH MPSMON, 33 aHHO
— 1 —
YPaBHEHIAMA le = % = ZTQ, a OCTaBINNECs] COOCTBEHHBIE BEKTOPBI OTHOCITCS K COOCTBEHHOMY

3HAYEHNIO 1, B MCXOMHOM Da3mce mMMeeT BUT

L[ 59 12 -5 59 12 15 2 0 0 L[ 3 12 -5
a) ;o 12 66 -20) 0 6) 55|12 66 20| K |0 10O )| 12 4 -2
~15 —20 75 15 20 75 00 1 ~15 =20 50

5. [2] Hekaa Cuna, mepememntarormas oobexT m3 Touku (0;0) B Touky (1;1) Ha mIOCKOCTH, HMeeT
KOOpJMHATHBIE cocTasisiomue (r—y,r+y). Hyxuo qu sroii Cuse 3a60TUTHCS 0 TPaeKTOPUU
[IepeMeIenns, 9T00bB MUHIMU3UPOBATEL CBOIO PaboTy?

a) 11a X 6) mer O



6. [3] Yucmo Touek, B KoTophix dyukIima f(zr) = |rsin3dz|+1 ¢ obracteio ompegenenns [0, 3]
nepuddepeHupyemMa, paBHO

a)0 0O 6)1 O B)2 [ r)3 0O o) oo O

B zaganusix 7, 8 u 10 ny>kH0o Bnucarh B OJJaHK OTBET, a B 3aJlaHun 9 — perreHune.

1 -2 1 L s -1 3
7. [3] Pemnre marpuunoe ypasuenne | 2 1 —1 | X ( 9 6 > = 3 -9
2 =2 1 4 -12

9+2a a

Orger: 13+20 b

204+2c ¢

8. [3] Haiiaure uncio crmocoboB COeIUHUTH N TOYEK TaK, 9TOOBI KazK/1asi ObLIa COeMHEHA POBHO C
n—2 APYTUMN.

n!
Orser: 0 mpu HEYETHOM N, ———— IPUA YETHOM 7

(n/2)!
9. [3] Ucnonb3yst MeToz Pe30JIoLuii B JIOTMKE [IPEMKATOB, J0KA3aTh JIOIMIHOCTh CJIEYIOIINX Pac-
cyxkpaennii: JIroboit corpyaauk "B 1J1 — Becesbrit u q06psiit venosek. Hekuit corpymauxk ['MIB /1
JlaJKe MOMOTraeT CTapylikaM IepexofuTh jgopory. Bce mobpeie jogum — maconbl. CjemoBaTesibHO,
KAKO¥-TO MACOH MOMOTAeT CTAPYIIKAM IIePEeXOIUTh JTOPOTY.

Pemenne:
Fi: —-G(z)V (V(xz) A D(z))
Fy: G(a) A S(a)
Fs: —=D(z)V M(z)
-G: = M(
G(a);~G(x) V D(x); D(a); ~D(x) V M(z); M(a); =M (z) V =S (z); ~S(a); S(a); O

10. [3] IIycte B cetn G ecTb pebpa € OTPHUIATEIHHBIMEA BECAME M HET KOHTYPOB OTPHUIIATETBHO
JuHBL. PaccMoTpuM  cieayomumiit aaropuTM HaxXOXKAeHusl Kpardaiiniero (s,t)-myrTwm, umerommuii
croxmocTs O(n?):

1 mycre K — makcumyM u3 abCOJIFOTHBIX BeJIMYWH BeCOB pebep cern G

2 Bec kaxjoro pebpa ceru G yBenuunth Ha K, mosgydas cers I

3 aaropurmom Jlefikcrpsl Hadity B ' kparTaaitmmii (s, t)—HyTb U BBLJIATH €r0 B Ka4eCTBE OTBETA.

[TpusesuTe MpuMep, KOrja 3TOT AJATOPUTM HENMPABUILHO ONPEJENT Kpardaimuii (s,t)-nyrs B G.

Orser:



Ipynmnma KH-40 ®.11.0.

DKk3aMeHaUNOHHbIH Ouaer Ne2 (quct 2)

11. [3] B ropoze N-cke nipogarorcs Habopbl u3 N meTcKux KyOHKOB, HA KayK 100l u3 6 rpaHeii KOTOPBIX
unamcana 6yksa. lano cioBo u3 M 6yks. CupaiuBaercs, MOXKHO JI U3 33/ JaHHOr0 Habopa KyOuKoB
COCTABUTH 3aJaHHOE CI0BO. IIpemmoknTe Moe b 9TOM 3a7a9n KaK 33/[adi ONTUMI3ANNNA Ha rpade
u ormmiure (HeHOPMATBLHO) AJITOPUTM €€ PeIleHus.

Pemenune:



l'ocynmapcTBeHHBIIT 3K3aM€eH MO MaTeMaTUKe
MaremaTuko-mexaundeckuit pakyabrer ¥Ypl'Vy, 2010 r.

Tpymma KH-40 ®.11.0.

DK3aMeHaIlnOHHbI ouieTr Ne3

KonuyecTtBo 0a/ioB 3a TpaBUIBHOE DEIIEHWE KaXKJO0rO 33JaHMs YKA3aHO B KBAJPATHBIX CKOOKAX
xkupubiM mpudrom. Ecin B 3amannu npearaiorcs BapUAHTHI OTBETOB, TO HEIPABUJIbHBIA OTBET HA ITO

3a/laHue OIEHWBAETCs B —1 OaJiI, HEMOIHBIM OTBET Wik OTCYyTCTBHE OTBeTa — B () OAJIIOB.

B zaganugax 1-3 Hy>KHO cpeZiu IIpedJjiaraeMbIX YTBepP2K/JIeHUl BbIOpaTh BCe BEPHBIE.

o0
1. [2] Ecitu ancioBoit psit Y, Gy, CXOAUTCs, TO HOCIEA0BATEIBHOCTD €r0 YaCTUIHBIX CYMM
n=1
a) siBsisiercst 6eckonedno masioii [0 B) He nmeer npejesa O
0) sBJIsIeTCS CTAIOHAPHOIL O r) nmeer koueunslii mpegen X

2. [3] O6wiknoBenubie rpadbbr G = (Vi, E1) n Gy = (Va, Ey) Gyayr usomopdHbl, ecin

a) cymecrsyer 6uekrus f : V) — Vo Takas, 9ro [ist TOOBIX BepHwH u, v € V)

9TW BEPIIUHBI HECMEXKHBI TOTJIa U TOJBKO TOTJIa, KOTJa HECMEXKHBI UX 00pa3h X
6) cymma cremeneit Bepuina rpada (G paBHa cymMe creneneii Beprma rpada Gy 0
B) Marpuiy cmexkaocTu rpada (G MOXKHO EePeCTaHOBKOi CTPOK

IPEBPATUTH B MATPUILy cMexkHOCTH rpada Ga U
r) G1 u Gy — nmosnsle rpadul, u |E| = |Ey| X

3. [3] Tycrs A — nmmeiinniit onepatop sHeitHoro mpoctpanctea V. Ecm A% = A, 1o

a) 2 aABJIseTCs COOCTBEHHBIM 3HavYeHneM A O B ImA=KerA O
6) A sBasiercs oneparopom npocroii crpykrypsl X 1) Im (€ — A) = Ker A K

B zaganuax 4-6 Hy>KHO BbIOpATh €/JIWHCTBEHHBIN IMPaBUJIbHBIA BapUaHT OTBETA.

4. [3] Marputa opTOroHaILHOrO THHEHOTO OIlepaTopa IPOCTPAHCTBa R | y KOTOPOro Bce cOGCTBEH-

Hble€ 3HAYEHUS — JIEWCTBUTEIbHBIE YUCAA W COOCTBEHHBIN BEKTOP, OTHOCAIIMIICT K COOCTBEHHOMY
o o — 4 —

3Hadennio 1 KparHOCTH 1, KOJIMHeapeH MpIMOi, 3aJaHHON YpaBHEHUSIMU I—Q‘:’ = % = Z_—17, B

MCXODHOM 0asmce MMeeT BUI

(-1 8 —4 LT -4 4 1 0 0 L[ 14 -8
a))gl 8 -1 4= 6 g4 -1 8)O0 w0 -1 0)0 gl 47
—4 -4 -7 —4 8 -9 0 0 -1 -8 4 1

5. [2] Hekaa Cuna, mepememntarormas oobexT m3 Touku (0;0) B Touky (1;1) Ha mIOCKOCTH, HMeeT
KoOp/uHaTHBIe cocTasisiomue (x+y,r—y). Hyxkuo qu sroii Cuse 3a60TUTHCS 0 TPaeKTOPUU
[IepeMeIenns, 9T00bB MUHIMU3UPOBATEL CBOIO PaboTy?

a) 11a O 6) mer X



x
6. [3] Yucio rouek, B Koropbix dyukuus f(r) = |5sin —|+5 ¢ obuacreio oupexesnenns [0, 3]
T
HeanddepeHupyemMa, paBHoO

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

B zaganusix 7, 8 m 10 ny>kH0o Bnucarh B OJIaHK OTBET, a B 3aJlaHun 9 — perreHune.

-1 2 1
7. [3] Pemure marpuanoe ypaBHenue L3 X 2 1 1 |= 30 9 =23 .
2 6 —60 18 —46
2 -2 1
144 —3a —-55—-3b 112 —3c
Ortser:
a b c

8. [3] Haitzure 4ucsio pasimyHbIX UK/IOB JJIMHBL K B IOJHOM ABYL0JIbHOM rpade K, .
|

Otser: 0 npu neuernom k uiu k > min{2n,2m}; - unade

5(5)!

9. [3] Ucnmomb3ys MeTox pe3osiornuii B JIOTHKE MPEIUKATOB, JTOKA3ATh JIOTHIHOCTH CJIEIYIOIIINX
paccyxenuii: Bce depHble KOIKKM yMEIOT JIOBUTH MbIIMIeH WX MYy3bIKAJIbHO MypPJIbIKAIOT. Bce
MY3BIKQJTFHO MYPJIBIKAIONTNE KOIIKNA MUTAIOTCI UCKIounTe pbH0 Buckacom. Yepraga xomka Mypka
ecT TobKO cBexkee Msico. CaemoBaresbHo, MypKa yMeer JIOBUTEH MBIIIEH.

Perntenne:
Fi: B(z)V M(z)V Mu(x)
Fy: = Mu(x) VvV V(x)
F5: B(m)A=V(m)
-G:  —M(m)
=B(x)V M(z)V Mu(zx); B(m); M(m)V Mu(m); -Mu(x) V V(x); M(m) VvV V(m);
—V(m); M(m); =M (m); O

10. [3] Paccmorpum ciegyroniuit aaropuTy HoCTpoeHrsi Hanbo IbIero Mo 4ucay pebep napocodera-
HUs B JBYJIOJBHOM rpade:

1 momoxnte M = &}

2 chopmupoBaTh 13 pebep ouepeib B IPOU3BOILHOM MOPSIIKE;

3 moKa 0oYepe/ib HE MYCTa, MOBTOPATH

4 W3BJIeYh PedpPO e |3 oYepen;

) ecJI e HeCMeXHO c pebpamu u3 M, nobaButh ero Kk M .

[IpuBenure npumep, KOrma aJiropur™M He TOCTPOUT HAMOOJIbINEE MO 9uC/Iy pedep mapocoderaHue.

Orser:



Ipynmnma KH-40 ®.11.0.

Dk3aMeHaUNOHHbIH Ouaer Ne3 (quct 2)

11. [3] Bcem m3BeCTHBI IPABU/IA UTPBI «B FOPOJIA»: MEPBbIil UTPOK HA3BIBAET MPOU3BOJIBHBII TOPOT,
CJIeIY 0N — TOPOJ], HA3BAHUE KOTOPOTO HAYUHAETCS Ha Ty Ke OYKBY, HA KOTOPYIO 3aKAHUNBAETCSI
Ha3BaHWe MPEJbLIYIEro ropoja, u T.j. B ropoge N-cke mpu urpe B ropoja CO3JaI0T CIIMCOK
Pa3peNIeHHbIX K YHOMUHAHUIO TOPOJOB; TOPOJA B HEM MOTYT MOBTOPATHCA. B mpomecce Mrpbi
HQOGXO,ZLI/IMO Ha3BaTh BCE rOpoOJa M3 CIHNCKa, IIpUuYIeM Ka.)K/IbIIt/'I n3 HUX — CTOJIBKO pa3, CKOJIBKO OH
samucad. IIpeyioxure MareMaTHIecKyi0 MOJEIb ITO 3a/Jaun, KaK 3a1aun Ha rpade U ONUIINTe
(nedbopMaIBHO) AITOPUTM €€ PEIIEeHNUS .

Pemenne:



l'ocynmapcTBeHHBIIT 3K3aM€eH MO MaTeMaTUKe
MaremaTuko-mexaundeckuit pakyabrer ¥Ypl'Vy, 2010 r.

Tpymma KH-40 ®.11.0.

DK3aMeHaIlnOHHbI Onier Ned

KonuyecTtBo 0a/ioB 3a TpaBUIBHOE DEIIEHWE KaXKJO0rO 33JaHMs YKA3aHO B KBAJPATHBIX CKOOKAX
KupHbIM mipudroMm. Eciu B 3amaHnm mpemaraioTcs BapHAHTHI OTBETOB, TO HEIIPABUJILHBIA OTBET HA ITO
3a/laHue OIEHWBAETCs B —1 OaJiI, HEMOIHBIM OTBET Wik OTCYyTCTBHE OTBeTa — B () OAJIIOB.

B zaganugax 1-3 Hy>KHO cpeZiu IIpedJjiaraeMbIX YTBepP2K/JIeHUl BbIOpaTh BCe BEPHBIE.
1. [2] HocaenoBarenbHOCTH YACTUYHBIX CYMM PACXOJAIIErocsi Psijia MOXKET

a) ObITH Oeckormedno Masoit [J  B) 6bITh Geckomeuno Gospmoii X
6) ObITH CTAIMOHAPHOMN O r) umerb KOHEUHBIH mpeses O

2. [3] I'pad G byzmer miaHapHBIM, ecjn

a) B G ne 6osiee BocbMu pPEGED X
6) G MOXKHO YJIOKUTH HA OECKOHEYHOM IUJIHHJIPE X
B) B G He Gosiee 3n—6 pébep, rae n — KOJAMYIECTBO BeprumH [
r) B G mer noarpados K5 u K33 O

3. [3] Ilycrs A — mumeiineii omeparop JmHeitHOro mpocTpancTsa V. Ecm A? = £, To

a) 5 aBystercs cOOCTBEHHBIM 3HaveHneM A

6) A sBisieTcs omepaTopoM MPOCTON CTPYKTYPBI
B) A — obparumblii oneparop

r) Ker (£ — A) = Ker (€ + A)

OX X O

B 3aganusix 4—6 Hy>kHO BbIOpATh €JIMHCTBEHHBII MPABUJIbHBII BapUaHT OTBETA.

4. [3] Marpuiia opTOroHaILHOTO TMHETHOTO OMepaTopa MPpoCTPaHcTBa R | y KOTOPOro Bee cobCTBeH-
Hble 3HAYEHUS — JEHCTBUTE/IbHbIE UUCIA U COOCTBEHHBIE BEKTODBI, OTHOCHAIINECT K COOCTBEHHOMY
3Ha4YEeHNUIO 1 KPAaTHOCTH 2, KOMIJIAHAPHBI IJIOCKOCTH, 3aJ@HHOI ypaBHeHUeM 2 — y + 2z = 0, B
HUCXOJTHOM Dasuce mMeeT BHJT

O

-1.0 0 LT -4 TR L[ 14 -8
a)l 0100 6|4 -1 8|0 55| 2 -1 Ror) g 47 4
00 1 —4 8 -9 -1 2 2 8 4 1

5. [2] Hekas Cua, mepemematomas oobekr m3 touknm (0;0) B Touxy (1;1) ma mrockocrw,
mMeeT KOOpAMHATHBIE cocTaiasomue (y,x?). Hyxmo mm stoit Cuie 3a60THTHCA 0 TPaeKTOPHH
epeMelrenusi, YT00bl MUHUMU3UPOBATH CBOIO padory?

a) 11a X 6) mer O



6. [3] Yucio Touex, B koropeix dbynxmusa f(z) = |72 cos %x\—i—l ¢ obsracrbio onpesenenus [0, 3]
HeanddepeHupyemMa, paBHoO
a)0 X 6)1 O B)2 O r)3 0O o) oo O

B zaganusix 7, 8 m 10 ny>kH0o Bnucarh B OJIaHK OTBET, a B 3aJlaHun 9 — perreHune.

1 2 1
1 -2 -9 33 —-33
7. [3] Pemure marpuanoe ypaBHenue < 3 6 >X g :; :1 = < 97 _99 99 >

—25+2a 994+2b -91 + 2¢c
a b c

Orser: <

8. [3] Haitaure uncsio pazinanbix (He 00s13aTe/bHO BCIO/LY OLPEJIEJIEHHBIX) CIOPbEKTUBHBIX (DYHKIHIT
3 (n+1)-s1emenTHOr0 MHOXKECTBA A B n-3/IeMEHTHOE MHOXKECTBO B.

Ortsert: C2n! + (n+1)!

9. [3] Ucnonb3yst Meron pesosonuii B JIOMMKe [IPEJUKATOB, JOKA3aTh JOTMYHOCTH CJIELYIOIIMX
paccyxxaernii: Bee cTymeHTHI, KpOMe CHMIATUYHBIX JeByIIeK u Oyaanctos, Bepar B Jlema Moposa.
CI/IMH&TI/ILIH])IQ JACBYIIIKI O6H_[3,IOTCH TOJIBKO C OTJINYHUKAMMU. BOpI/IC TIJIOXO YYUTCA 1 6y,ZL,ZLI/ICTbI C HUM
ue obmarorca. CremnoBaTenbHo, 060 cTyaenT, obmatomiuiicss ¢ bopucom, Beput B ema Mopo3a.

Pemenne:
Fy: —S(x)vVG(z)V B(x)V M(x)
Fy: =G(x) vV =0(z,y) vV Ot(y)
F5:  =O0t(b) A (—=B(z) V =O(x,b))

-G: S(a) A O(a, b) M(a)

~S(x) vV G(@
()\/—|O(aj, )v
O(

10. [3] Paccmorpum ka iHblii airopuTy perieHns 3a1a9u KOMMUBOsIZKEPA:

1 ymopsmouuts pebpa 1m0 BO3PACTAHUIO BECA U MOJOKUTHL 1 = O]

2 moka |T| < n—1, nobasaars B T odepenHoe 1o Becy pebpo, He obOpasyrolee IMUKIA C yiKe
UMEIOIUMUCS U He IPUBO/IAIIEE K IOsIBJCHUIO B 1’ BEepPINWHBLI CTEIEHU 3;

3 mobaButh B 1T pebpo, 3aMbIKAOIIEe K.
[IpuBenure npumep, Korma MaprpyT 1, MOCTPOSHHBIH 3TUM AJITOPUTMOM, HE SIBJSIETCH ONTHMAJIb-
HBIM MAapIIPYTOM KOMMUBOSIZKEDPA.

Orser:
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11. [3] N-ckas ropoxckas lyma cocrour m3 N uemosek. B [lyme copmuposano M KoMuccwuii.
Hexkotopsie wienbr lyMbl siBASIOTCA UI€HAMUA HECKOIBKUX Komuccuii. Tpebyercs B KaxK10i U3 HUX
BBIOpATH IpeJicesiaresis Tak, YTo0bl HU OJIMH 4esIOBeK He ObLiI 1pejce/aresiem Oojiee 4eM B OJIHOM
komuccuu. IIpesioxkure MaTeMaTHYECK YO MOJIE b 9TOM 3aa4H, KaK 331491 OITUMU3AINN HA rpade
u omumure (HeHOPMAIBLHO) AJITOPUTM €€ PelleHus.

Pemenne:



