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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aM€EeH HAa CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHUI0: MaTeMaTnKa, KOMObIOTEepHble Hayku; 2012 r.

DK3aMeHaIMOHHbI Oujer Nel

KosnuyecrBo 0a/uioB 3a npaBujibHOE peIIEHHE KaXxKJO0ro 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KHUPHBIM
mpudrom. Eciiv B 3amaHun mperaraioTcsi BAPUMAHTHI OTBETOB, TO HEMPABUJIbLHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS
B —1 6aJw1, HenosHBINA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3aganusix 1 u 2 Hy>kHO BbIOpaTh BCe IMPABUJIbHBIE OTBETHI.

o0
1. [2] Eciu unciioBoit psajy Y. - CXOAUTCH, TO HOC/IEN0BATENLHOCTD {dp }
n

n=1
a) aBisercs OeckoHedno bosbmoii X B) He mMeeT mpezesa O
6) sAB/ASETCS CTAIMOHAPHOM O r) umeer koneunblii npegen O

2. [3] B siuneitnom npocrpancrse R* sajanbr nognpocrpancrsa

U =((1,-2,1,0)%,(2,-1,2,3)",(—1,0,3,-2)", (1,—1,5,1)") u
V =((4,-5,4,3)", (=2,-1,5,—5)%, (0, =7, 14, —=7), (=2, —8,19, —12)").

Torma

) U=V 0O O V=U+V O B)U=U+V K NU#V K

B 3aganusix 3—5 HY>XHO BbIOpATh €JMHCTBEHHBII IMPABUJIbHBII BapUAaHT OTBETA.

3. Ykaxkure, BEPHbI WA HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPIK/ICHUSI.

BEPHO  HEBEPHO
(3.1) [1] Ecom a3p1x L mopoxgaercs ognosnadnoii KC-rpaMmaTnkoii, To o pacmo-

O X
3HaeTcd JeTepMUHIPOBaHHBIM MII-aBTOMaTOM
(3.2) [1] MuoxkecrBo Beex csioB uernoit jymubl B KC-ssbike siBisiercss KC-sa3bikom X O
(3.3) [1] Ecin s13bik L pacuosnaercst HejerepmunupoBanabiM KA ¢ k cocrosinusivu, 0 X

TO OH pacio3HaeTcs jerepMuHEpoBanHbEIM KA ¢ He 6oiee yem k? cocrognmsvu

4. [2] flapo mumeitHoro omepaTtopa A mpocTpancTsa R® coBmagaer ¢ MHOMKECTBOM DEINeHHl CHCTEMBI

1 — 29 +2x3 — 34 — x5 =0
T1+x9 — 23+ x4+ 25 =0
31+ 20— 223 — x4+ 25 =0
4z + 229 — 43 + 225 =0

Torma pazmeprocTh 00pa3a TOrO Oneparopa PaBHA
a)2 O 6)3 O B)4 KX r)5 O

5. [3] KosmaectBo nomapuo HEm30MOPGhHBIX 0OBIKHOBEHHBIX 3H/IEPOBLIX rpadoB ¢ 5 BepIIMHAME DPABHO

a) 3 O 6)4 O B) 5 O r)6 X



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

K s
6. [3] Borunciure nurerpan [ dz [y sinzy dy.
0 T

Orser: r_sar
7. |3] Haiimure maunbombmee n Hamvenbiee 3Hadenne byaxmun f(x,y) = —22 + (y+1)? — 2zy Ha MEOKeCTBe
{(z,y)| —1<z<1, -1 <y<0}.
Otser: 1; -3

8. |3] Ha muoxkecrse NU{0} 3amansl npegukaret S(z,y, 2), *CTUHHBL TOT/IA 1 TOJILKO TOTJA, KOLIA T+Y = 2, U
P(z,y, z), ucruHubIii TOr/Ia U TOJBKO TOTAA, KOTAA Ty = 2. depes 9Tu JBa NPEeJIuKaTa, He UCI0/Ib3yst KOHCTAHT
u yukuii, Beipasure npeaukar R(x,y) sa NU {0}, uctunnsiii Torga u TobK0 TOraa, Korjga 1 < x < y.

Orser: —P(x,z,z) A3t S(z,t,y)
9. [3] KBagpuka 3aana ypaBHEHHEM
2?4 (y+22)2 —322=1.

Hauummre kanonuyeckoe YpaBHEHNE KBa/JPUKU U OIIPEAEC/INTH €€ THUII.

Orser: OJTHOIIOJIOCTHBIT rumepbosons 2’2 4+ 3y'2 — 22 = 1.

10. [3] Hdan cremyromuii aJropuT™M IMIOCTPOCHHS MHHAMAJIBHOTO OCTOBA B HEOPHEHTHPOBAHHOM CBSI3HOM
B3BeIleHHOM rpade:
1 00baBUTE TPUBHUAILHBIN JIEC PACTYIIAM U MOJOXKUTL 1 1= J;
2 g Kaxjoro pebpa e rpada B HOpAIKe BO3PACTAHUS BECOB
€CJIN € COEJIMHSET OJHOYJIEMEHTHbBIE IePeBbs
CJIUTH 9TH [IBA I€PEBa B OJHO; IOMETHTH € KaK IIPOCMOTPEHHOE; 100aBUTh € B 1
3 i KaxKJ10r0 HEIrpoCMOTPEHHOro pebpa e rpada B mopsjke BO3pACTAHUS BECOB
€CJIN € COeIUNHAET PA3HbIE JEePEBbs PACTYIIETO JIeCa
C/IATH 3TH JIBa JEPEBa B OJIHO; 100aBuTh € B 17
4 Bo3BpaTUTh 1' B KaueCTBe MUHUMAJIHHOT'O OCTOBA.

[IpuBennTe mpuMep, KOT/Ia 3TOT AJITOPUTM JACT HEBEPHBIN OTBET.

Ul | U2 | U3 | U4
Ul 1|2 ]|
Orser: ug | 1 oo | 2
ug | 2 | o0 3
ug oo | 2 | 3




Tpymna KH-40 ®.11.0.

Dk3ameHanmoHubrii 6uner Nel (qucr 2)

11. [3] @apmauesrudeckoii hupme Tpebyercst IPOBEPUTH N JIEKAPCTB Ha 1 100poBosibiax. [Ipeasapurebhble
WCIIBITAHUS [MOKA3aJ/U, UTO y HEKOTOPBIX J00POBOJIbIEB HAOJIIOMAETCH AJLIEPIusd HA OTIAE/AbHBIE JIEKAPCTBA.
Jlng kax0ro g00poBoJibIla ObLT COCTAB/IEH CIMCOK JIEKAPCTB, HA KOTOPBIX y HEro mmeercsd ajuieprusd. Tpe-
Oyercs TaKk OPraHu30BATH IKCIEPUMEHT, YTOOBI KAXKbII UCIBITYEMBbIH MTOJIYy9IU/I B TOYHOCTH OIHO JIEKAPCTBO,
[IpUYEM TaKOe, HA KOTOPOE y Hero HeT aJIEPruu, U 9TODbI KaxK/I0e JIEKAPCTBO ObLIO UCIBITAHO.

[Ipemnoxkure momesib 3T0H 3a1a4m, Kak 3314 Ha rpade u onummure HePOPMaIbHO AJTOPUTM, KOTOPBIH
TIO3BOJIUT OMPEENNTDH, BO3MOXKHO WM HET IMIPOBECTH UCIBITAHUS BCEX JIEKAPCTB.

Pemenne: pemurh 3a/ady 0 COBEPHIEHHOM NAapOCOYETAHUM B JBY/0JLHOM rpade JiekapcrBa-g100pOBOJIbIbI
(pebpo COOTBETCTBYET OTCYTCTBUIO AJIJIEPIHN).
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK

Ve~

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHuI0: MaTeMaTnkKa, KOMObIOTepHble Haykm; 2012 r.

DK3aMeHaIMOHHbI Oujer Ne2

KoauyecTtBo 0a/iioB 3a HpaBUIbHOE pPEIIEHWE KaXKJI0r0 33aHWs YKA3aHO B KBAJAPATHBIX CKOOKAX IYKUPHBIM
uipudrom. Ecsin B 3aanuu npeyiaralorcs BApUaHThl OTBETOB, TO HENPABUJILHBIA OTBET HA 3TO 33/[aHHUE OIEHUBAETCS
B —1 6aJw1, HEMOHBINA OTBET WU OTCyTCTBHE OTBeTa — B 0 HasI0B.

B 3aganusax 1 u 2 Hy>KHO BbIOpaTh BCe NIPaBUJIbHBIE OTBETHI.

[e.e]
1. [2] Ecnu gucnosoit psg Y i cxogurea u Ay,

n
=> a%, TO [OCJIEI0BATEIBHOCTE { Ay} MOXKeT
n=1 i=1 "

a) 6biTb OeckoneyHo mMaunoit [ B) Gbirh GeckoneuHo Goubioii X
0) He UMeTH Ipesesa O r) uMers KOHEUHBII Ipeiesn X

2. [3] B mumeitmom mpocTpamcrse R? 3amaner mogmpocTpancTsa
U=(-1,1,2,-1)",(3,1,-2,0)",(2,0,1,—2)", (4,2,1,—3)") u

V =((1,3,2,—-2)",(1,1,-3,2)%,(1,1,3,-3)",(2,4,5, —5)").
Torma

A U=U+V K ) V=U+V K B U=V K NnU#V 0O

B 3aganusix 3—5 HY>XHO BbIOpATh €JMHCTBEHHBII IMPABUJIbHBII BapUAaHT OTBETA.

. YKaKuTe, BEPHbI WA HEBEPHBI IPUBE/IEHHBIE HUKE YTBEPIK/ICHUSI.

BEPHO  HEBEPHO
(3.1) [1] Ecim s3p1x L pacniosnaercs menerepmunnposanusiv MITA ¢ k cocrosnusivu,

k O X
TO OH pacuo3Haercs jgerepmunuposanubiM MITA ¢ ne 6osiee uem 2% cocrosHusiMu

(3.2) [1] Ays sro60ro buUKCHPOBAHHOIO k, MHOXKECTBO BCeX CJI0B jyuHbl > k B KC- X 0
A3bIKE ABJIACTCA KC-H3bIKOM

(3.3) |1] Ecnu s3eikm Ly m Lo pacmosmaiorcs gerepmuumpoBanmbivu KA ¢ k

g X
cocrosiausiMu, TO a3blK L1 U Lo Takxke pacnosnaercs KA ¢ k cocrosHusimu

4. [2] fAupo smneiinoro oneparopa A npocrpancrsa RS cosiiajaer ¢ MHOKECTBOM PelleHuii CUcTeMbl

T+ o + 223 — 224 4+ 325 =0
T+ 3x9 +4x3 — x4 + 225 =0
2x1 + 4xo 4+ 5x3 4+ 3x4 + 25 =0
3r1+dxo+ Tx3 + x4+ 425 =0

Torga pasmepHocTh 06pa3a 9TOro OIEPATOPa PABHA
a)4 O 6)3 X B)2 O r)l 0O

5. [3] KomaectBo nmomapuo Hem30MOPGhHBIX OOBIKHOBEHHBIX TAMUIBTOHOBBIX Tpad OB € 5 BEPIIMHAMEI DABHO

a) 6 O 6)7 O B) 8 X r)9 0O



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

11
6. [3] Boruuciure nurerpan [ dz [y* shxy dy.
0 T

Orser: %

7. [3] Haiigure nanGosbinee u nauvenbiinee snauenne dynxipn f(z,y) = 4% — (2y—1)% + 82y na Muoxkecrse
{(z,y) | =]+ lyl <1}

Omser: 7/2; -9

8. [3] Ha muoxxecrse NU{0} 3azanb! upesuxarst S(z,y, 2), MCTUHHBI TOI/A 1 TOJIBKO TOIJA, KO T+Y = 2,
u P(x,y,z), UCTUHHBI! TOrJA ¥ TOJBKO TOTJA, Korja xy = z. depe3 9T [Ba mpeauKara, He HCIIOJIb3Ysi
KoHCTaHT u byHKIuii, Boipasure npeaukar R(z,y,z) wa N U {0}, uctunsbiii Torga u TOJbKO TOrIA, KOI/A

z = HO(z,y).
Orser: Fty P(z,t1,2) ATty Pz, t2,y) AVs((Tts P(s, ts,x) A3ty P(s, ts,y)) — 3t5 P(s,t5,2))
9. [3] KBagpuka 3a7ana ypaBHEHHEM
(4z + 2)* + 8y* + 1522 = 4.
HaHI/IH_H/ITe KaHOHMYECKOE yPpaBHEHUE KBA/JPUKW U OLIPEAEC/INTH €€ TUIL.
Ortser: simancons 32 4 2y + 52?2 = 1.

10. [3] B opuenrupoannom rpade 6e3 kparHbix pebep u Leresib 3aJjaHa CIUCKOM BepIiuH (U, V)-Uelb p.
Tpebyercsa mocTpouts (U, v)-Ielb ¢, TAKYIO 4TO:

- BCe pedpa Lenu ¢ COJEeprkaTcd B P U MIYT B TOM K€ IOPSJIKE, YTO U B P;

- IeIb ¢ IMEET HAMMEHBIIEe BO3MOXKHOE YUCJIO pedep IPH JAHHBIX YCIOBHAX.

Paccmorpum cirepyromuit agiropurm:
1 cYUTHIBATH BEPIIUHBI ITETH P IO MOPSJIKY;
2 KaK TOJBLKO BCTPEYAETCs IMKJI (BEpUIMHA BCTPETUIaCh BTOPOil pas), yJajuTh ero;
3 ecsim UKJIOB HE OCTAJIOCH, BEPHYTH OCTABIIYIOCH IENh B KAYECTBE ¢.

[IpuBesuTe mpuMep, KOTJa STOT aJTOPUTM CPAOOTAET HENPABUJIBLHO.

Orser: PiU—V—U— TV



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIil 6uner Ne2 (qucr 2)

11. [3] Jauus — crpana, paciiojio’KeHHasl Ha, MHOXKECTBE MEJIKUX OCTPOBKOB. IIpomuio y»ke MHOro BpemeHu
C TOI'0 MOMEHTA, KOr/a ObLI MOCTPOEH MEPBBII MOCT, HO J0 CHUX IIOP COXPAHWUJIACH TPAIUIUs TPUKPEILIITH K
MOCTaM TabOJMYKHU C yKa3aHueM JaThl nocTpoiiku. Ceifyac 3T0 rocyapCTBO MOJHOCTBIO COEIMHEHO MOCTAMM,
n ¢ Jioboro oCTpoBa MOXKHO 1I011ACTH HA JIIOOOM JPyroii, He 110/1b3ysich Ji0jKoMi. HenasHo »Kutesn pernunsin
J100aBUTH K DOJIBIIIOMY CIIMCKY HAIIMOHAJIBHBIX Mpa3 HuKOB erre ojud — lenb Obbenunenus. Kak Bbl, HaBep-
HOE, Y2Ke JIOT'a/IbIBAETECh, TaK OHU PEIIWIA HAa3BaTh TOT JE€Hb, B KOTOPbBIN CTAJI0 BO3MOXKHBIM II€PEMENIEHUE
MEXK/Iy JIIOOBIMU JIByMs OCTpoBaMu 06e3 moMoriu Jio/oK. K coxajennto, yke mocTpOeHO O¥eHb MHOI'O MOCTOB,
1 pazobparbCs, KOIia Ke HacTa/l TOT JIeHb, 0Ka3aJ/10Ch HEe COBCEM IIPOCTO.

[Ipenjioxkure Moze/ b TOH 3a/a4u Kak 3a/ja4uu Ha rpade u onuniure HedOPMaIbHO AJTOPUTM, KOTOPBIi
OIIPEJIEJIUT II0 CIUCKY OCTPOBOB M MOCTOB C JQTaMU IOCTPOMKM, KOIJIa YK€ HACTYIWJI TOT J€Hb, B KOTOPBI
BCE OCTPOBA OKA3AJIMCH COCAMHEHHBIME (IIYCTh JaKe Uepe3 JPYTHe OCTPOBA) MOCTAMIL.

Pemenune: mnrepunperupoBarb Aary MOCTPONKM KakK BeC pedpPa-MOCTa W PEIUTHb 33/Ja4y O MUHUMAJIHHOM
ocroBe. BepHyTh Bec mocjieiHero BKJIIOYEHHOIO B OCTOB pebpa.
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK

Ve~

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHuI0: MaTeMaTnkKa, KOMObIOTepHble Haykm; 2012 r.

DK3aMeHaIMOHHbI Omjier Ne3

Kosnmyecrso 0a/uioB 3a npaBuiibHOE peIIEHHE KaXxKJIOr0 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KHUPHBIM

mipudrTom. Eciin B 3amanun mperaraioTcsi BAPUMAHTHI OTBETOB, TO HENMPABUJIbHBIA OTBET HA ITO 33/JaHME OIEHUBAETCS
B —1 GaJw1, HenosHbIA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3aganusix 1 u 2 Hy>kHO BbIOpaTh BCe MPABUJIbHBIE OTBETHI.

o0 n

1. [2] Ecnu aucnosoit psax Y a, cxogurca u A, = Y, e*, 10 mociaesoBaresbHocTh { Ay}
n=1 1=1

a) siBasierca 6eckoneano 6obmoit X

B) MOXKeT He umerhb upejesa [
0) sIBJIsIeTCS OIPAHIYIEHHOM O

r) mMeeT KOHedHbIT npexenr [

2. [3] B numeitmom mpocTpamcrse R? 3amamer mogmpocTpamcTsa

U :<(17 17 07 1)T7 (17 _27 27 3)T7 (27 _17 27 4)T7 (47 _27 47 8)T> n
V =((2,1,-1,-2)",(-1,0,1,3)", (2, -2,1,0)", (3, —1,1,1)").
Torma

U=V O UV K B U=U+V O NV=U+V K

B zaganusix 3—5 HY>kHO BbIOpaTh €JMHCTBEHHBII MPABUJIBHBIN BapuaHT OTBETA

3. Ykaxkure, BEPHbI WA HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPIK/ICHUSI.

BEPHO HEBEPHO
(3.1) 1] Ecnu s3p1x L pacnosmaercs MII-aBromarom, To 01 pacmo3Haercst Heaerep- 5 .
munupoBantbiM MII-aBromarom ¢ ojHUM COCTOSIHUEM

(3.2) [1] MuozxecrBo Beex ciop nedernoit aymubl B KC-sa3bike siisiercs KC-si3bikom X

O

(3.3) [1] Ecan s3p1x L pacnosnaercs nerepMmunuposanibiM KA ¢ k cocrosgmmsamu, T0 5 .
vunnMasbhbiil JIKA | pacnosnatomuit si3eik L, umeer He 0oJibiiie Kk COCTOSTHUI

4. [2] fAupo smneiinoro oneparopa A npocrpancrsa RS cosiiajaer ¢ MHOKECTBOM PelleHuii CUcTeMbl

1+ 229 — 23+ 324 + 225 =0
—x1+ 20 —2x3+4x4 — 25 =0
r1 + 5290 —4x3 4+ 1024 + 325 =0
—x1+ Trg —8x3+ 1824 + 25 =0

Torma pazmeprocTh 00pa3a TOrO Oneparopa PaBHA
a)l O 6)4 O B)2 O r)3 X

5. [3] KosmaectBo nomapuo Hem30MOP(hHBIX HECBSI3HBIX JIECOB C D BEPIIMHAMU DABHO

a) b O 6)6 O B)7 X r)8 0O



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

K s
6. [3] Boruuciure nnrerpan [ dy [2? cos zy dx.
0y

. 1—cos w2
Otser: ==

7. |3] Haiture man6osbiree n HanMenbiree 3gadenne dyukmun f(z,y) = 22 +zy+y? — 22 — y Ha MEOKeCTBe
{(@y) ] o = 1]+ ]yl < 1}.

Orser: 0;—1

8. [3] Ha muoxxecrse NU{0} 3azausl upeaukars: S(z,y, 2), MCTUHHbIA TOI/@ 1 TOJIBKO TOIJA, KOUJA T+Y = 2, U
P(z,y, z), ICTUHHBI TOT/Ia U TOJBKO TOT/A, KOTJA Y = 2. Uepe3 5Tu [Ba NpeJInKaTa, He UCIO/Ib3Ys KOHCTAHT
n dyuxuuii, Boipasure npegukar R(x,y) na N U {0}, ucrunusiii rorna u toasko Torga, korga < y < 2.

Orser: Ity S(x,t1,y) A Vis (S(:E, x,ty) — 32 S(y, z, tg))
9. [3] KBagpuka 3aana ypaBHEeHHEM
(y +32)% — 822 + 4% = 0.
Hanummre KaHOHHYECKOE ypaBHEHHEe KBaJPHKH U OIPEe/IUTh €€ THIL.
Ortser: KOHYC BTOpOro mopsika 4x'? + 4y'? — 22?2 = 0.

10. [3] B opuenrupoannom rpade 6e3 kparHbix pebep u Leresib 3aJaHa CIUCKOM BepiiuH (U, V)-Uelb p.
Tpebyercs mocTpouts (U, v)-Ielb ¢, TAKYIO 4TO:

- Bce pebpa Lenu ¢ COJep:KaTcd B P U MIYT B TOM K€ MOPSJIKE, YTO U B ;

- IeIb ¢ UMEET HAMMEHBIIEe BO3MOXKHOE YUCJIO pedep IPH JAHHBIX YCIOBHAX.

Paccmorpum cirepyromuit anropurm:
1 cauThIBasi BepIIMHBI HEU P O MOPSAKY, TOCTPOUTH Ooprpad, cocTosiuii u3 BCex BepiiuH u pedep p;
2 B mocTpoeHHOM rpadye MOUCKOM B IIUPUHY HAWTH Kpardaiiiryto (u,v)—Ielb;
3 BEPHYTH IOJIyYEHHYIO 1I€Ilb B KQ4EeCTBE (.

[TpuBeauTe mpuMep, KOraa 3TOT ajJrOPUTM CPabOTAET HENMPAaBUJIBHO.

Orser: PiU—T] = Ty —V—U— Ty — T3 —V



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIii 6uner Ne3 (qucr 2)

11. [3] Komanpup juBusun, JUCIONMUPOBAHHON B HACEICHHBIX LYHKTAX 1, ..., Tp, [OLY YU IPUKA3 BIBECTH
cBOM BOIiCKa (DOPCUPOBAHHBIM MAPIIEM B PAifOH HACE/JEHHBIX IIYHKTOB Y1, ..., Yk. Y HEIO MMEEeTCd Kapra, Ha
KOTODOIl yKa3aHbl BCe HACEIE€HHbIEe [IyHKTHI JAHHOIO paifoHa (BK/IIOYAS L1, ...,Tp, Y1 - - ., Yk) B COEIUHSIIONIAS

ux J0poxHas cerb. st yckopenust Mapiia, Tpedyercsa HaifiTu MakCMMaJbHOe YUC/I0 TapaJLiebHbIX (He uc-
HOJIB3YTOIIHX OOIIHUX TOPOT U HACETEHHBIX [IYHKTOB) MapIIPYTOB U3 PaiioHa AUCIOKANA B DAOH HA3HATCHUS.

[Ipegnoxkure MareMaTuvecKyi0 MOJE/b dTON 33/@9u KaK 3a/Ja4u ONTHUMU3ANuu HA I'pade U ONUIIUTE
HedOpPMAJILHO AJITOPUTM €€ PelleHus.

PeﬂleHI/Ie: peninTb 3a/ia4y O MaKCUMaJIbHOM IIOTOKE B ﬂOpO)KHOI‘/JI cern C €JUMHUYHBIMU IIPOIYCKHbIMU
CIIoCOOHOCTAMH, MOOABUB UCKYCCTBEHHBINH MCTOYHUK (C JyraMu B UKCBI) U CTOK (C gyramu u3 urpekos). He
3a0bITh, YTO HACEJIEHHbIl IyHKT — 3TO TOXKE Jyra €JMHUYHON HPOIyCKHON crocobnocru (or “Bbespa’ 10
“Bpre3a’).
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJIeHuI0: MaTeMaTnkKa, KOMObIOTepHble Haykm; 2012 r.

DK3aMeHaIMOHHbBIN Omier Neq

KonuyecrBo 0a/uioB 3a npaBujibHOE pEIIEHHE KaXxKJ/O0r0 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KHUPHBIM
mpudrom. Eciiv B 3amanun mperaraioTcsi BAPUMAHTHI OTBETOB, TO HENMPABUJIbHBIA OTBET HA ITO 33/aHNE OIEHUBAETCS
B —1 GaJw1, nenosHbIA OTBET MU OrcyTcrBue orBera — B 0 HasIoB.

B 3aganusix 1 u 2 Hy>kHO BbIOpaTh BCe IMIPABUJIBHBIE OTBETHI.

o0
1. [2] Ecnu aucnosoit psg Y i PACXOAUTCS, TO MOCIE0BATEILHOCTD {ay } MOXKeT
n=1

a) OprTh Oeckorewno Gosprmoit X B) ObITh Oeckomedno mamoii X
6) GbITH CTAMOHAPHO X r) umers koHeunsit npegen X

2. [3] B siuneitnom npocrpancrse R* sajanbr nognpocrpancrsa

U=(1,-1,-1,00%,(2,—1,3,-1)%, (=1,2,1,—1)", (2,0,3,-2)") u
V =((1,0,—2,—1)%,(1,-1,4,0)%, (1, -2,4,1)", (3, —3,6,0)").

Torma

) U=V K UV O B)V=U+V K NnNU=U+V K

B 3aganusix 3—5 HY>XHO BbIOpATh €JMHCTBEHHBII IMPABUJIbHBII BapUAaHT OTBETA.

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

BEPHO  HEBEPHO
(3.1) [1] Ecom s3p1x L pacnosnaercs HegerepMuHupoBaHHbIM MII-aBromaroM, To on

X O
pacHo3HaeTCd JeTepMUHUPOBAHHOM MammuHON ThIOpUHTA ¢ OTHON JIEHTOM
(3.2) [1] MuoxectBo Bcex cioB B KC-s13bIKe, /HHA KOTOPLIX €CTh IIPOCTOE HHUCIIO, O X
spiistercss KC-a3brkom
(3.3) [1] Econ vunnmvansusiii JIKA, pacnossatonmit s3eik L C {a,b}*, umeer k 0 5

cocrosiamit, To |L| > 2F

4. [2] flapo mumeitHoro omepaTtopa A mpocTpancTsa R® coBmagaer ¢ MHOKECTBOM DEINeHHl CHCTEMBI

T, + 229 — 3x3 + 14 — 225 =0
3r1+ dxro —4x3 + 325 =0

T1 4229 — 23+ 224 + 425 =0
ox1 + 922 — 83 + 324 + 525 =0

Torma pazmeprocTh 00pa3a TOrO Oneparopa PaBHA

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

5. [3] Kosmuecrso nonapuo Hen3oMopdHbIX 00bIKHOBEHHbBIX CBSI3HBIX JIBY/I0JbHBIX I'padoB ¢ 5 BeprinHamu

PapHo a)3 O 6)4 O 5)5 K 06 O



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

11
6. [3] Boruucimre nnrerpan [ dy [2? ch zy dx.
0 vy
Orser: Ché—_l

7. |3] Haitmure mamGosbimee n HamMenbinee 3Hadenne dynknmn f(z,y) = 2° + 8y3 — 6ry ma MHOXKecTBe
{(z,9)|0<z<2,0<y <1}

Orser: 8;—1

8. [3] Ha muozkecrse NU{0} 3agans! npeaukare: S(z, y, 2), HCTUHHBIHA TOT/IA 1 TOJIBKO TOIJIA, KOIJIA T+Y = 2,
u P(x,y,z), uCTUHHBIH TOrJA M TOJBKO TOJA, KOrjla Ty = z. depe3 9T JBa NpeauKaTa, HE HCIIOJIb3Ysi
KoHCTaHT u byHKIumil, Beipasure npeaukar R(z) ma N U {0}, uctunsbiii TOrga u TOJBKO TOrJA, KOrJga X —
KBaJIpaT MPOCTOr0 YUC/IA.

Ortser: 3t (P(t, t,x) A P(t,t,t) ANVyvz (P(y, z,t) — (P(y, z,2) V P(y, z, y))))
9. [3] KBagpuka 3a7ana ypaBHEHHEM
2(x —32)% +3y* — 1622 +1 =0.
Hanummre KaHOHHYECKOE ypaBHEHHEe KBaJPHKH U OIPEe/IUTh €€ THIL.
Otser: JIBYIOJIOCTHBI Trnepbomons 8x'2 + 3y? — 422 = —1

10. [3] Apyupoasusiii rpad G = (X,Y, F) 3ajan cuuckaMmu CMExHOCTH, 110 OJHOMY CIMCKY Jyisi KazKJoi
Bepuimuabl z € X. B KaxK/IOM CIHCKe BEPIIWHBI YIIOPSAIOYEHBl 110 BO3pPACTAHWIO HOMEpOB. Paccmorpum
CAEAYIOMIUN AJIPOPUTM OCTPOEHUS HAUDOIBIIErO MAPOCOIETAHUS:
1 mosoxkuth mapocoderanue M paBHBIM IIyCTOMY; BCE BEPIIUHBI OObIBUTH HEIIPOCMOTPEHHBIMH;
2 noka He Bce BepinuHbl U3 X TPOCMOTPEHBI, ITOBTOPSITH
BBIOPATH HEMMPOCMOTPEHHYIO BEPIIHHY & U OOBLIBUTH €€ MPOCMOTPEHHOI;
€CJIM B CIIUCKE CMEXKHOCTH BEPIIMHBI & €CTh HEIPOCMOTPEHHBIE BEPIIUHBI
BBIOpATH IEPBYIO TAaKyIO BEPIIHHY ¥; OObIBUTDH Y IPOCMOTPEHHOI; 100aBuTh B M pebpo xy;
3 BepuyTh M B KadecTBe OTBETA.

[IpuBepure npuMep, KOria 3TOT aJITOPUTM JACT HEBEPHbIN OTBET.

T1 | Y1,Y2
x2 1

Orser:



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIil 6uner Ned (qucr 2)

11. [3] Ha mockocru cBoumu Koopiunaramu (x,y) 3ajaH HaOOp pasjuuHblX ToYek. MajieHbKuil Masibauk
WrPAET B UIPYy: OH DEpeT JiBe TOYKM U COEJIMHSET UX OTPE3KOM HPAMOIl JIMHUM C KOHI[AMU B THX TOYKAX.
Ho Bor 6ej1a: yepamuia B pydke BOT-BOT 3aKOHYATCH, a JIPYTUX pydeK mo0am30cTu HeT. MaIbiuk HelpeMeHHO
X04er, 9TO0BI 110 ero JIMHUAM MOXKHO ObL10 Obl 100parhcs u3 Jif0boit Touku B J00yI0 Apyryio. EcrecrBenno,
B CJIOYKUBIIHUXCS YCAOBUAX MATBINK SKOHOMHUT dUepHMIa. [loMormre MaspinKy, MCHONB3Yd MUHUMAJIbHOE
KOJIMYECTBO YE€PHUJI, COCTABUTH MUCKOMYIO KOH(MUTYPAIMIO OTPE3KOB.

[Ipenjioxkure Moze/nb 3TOW 3ajadM KakK 3ajadud onTuMusdanuu Ha rpade u onurmmre HedOPMAIHLHO
AJITOPUTM €€ PeIeHus.

Pemenne: mocTpouTh MAaTPUILy PACCTOSHUI MEXKIY TOUKAME U PellaTh 337ady 0 MUHUMAJBbHOM OCTOBE.



