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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aM€EeH HAa CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJ/IeHuI0: MaTeMaTnKa U KOMIObIOTepHble Haykmu; 2014 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaIMOHHbI Oujer Nel

KosnmyecrBo 0a/uioB 3a npaBujibHOE pEIIEHHE KaXxKJOro 33/aHus YKA3aHO B KBAJAPATHBIX CKOOKAX KHUPHBIM
mpudrom. Eciiv B 3amanun mperaraioTcsi BAPUAHTHI OTBETOB, TO HEMPABUJIBHBIA OTBET HA 9TO 33/JaHME OIEHUBAETCS
B —1 6aJw1, HenosHBINA OTBET MU OorcyrcrBue orsera — B 0 HasIoB.

B 3aJlaHun 1 HY>KHO BbIGpaTb BCe IIpaBUuJIbHbIE€ OTBETHI.

1. [3] Cpeuun nepeduciieHHbIX HUKE HAOOPOB BEKTOPOB OTMETHTE BCE IVIABHBIE OCU KBaJAPATUYHON (HOpMbI
—2% + 2y + 3z + 2y% + 3yr — 292 + 222 + 2.
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B) (_5’0’%) ’(%’_%’_%) S ( 307 V/30° %) X
2 1 1T V2 1 VB\T (=1 = T
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B zaganmsax 2—5 Hy>KHO BbIOpaTh €/IMHCTBEHHBII MPaBUJIbHBIN BapHMaHT OTBETA.

2. |3] Kparuocrs nysns xg = 0 dyukuuu f(z) = z+/cosz — sinx pasua
a)3 O 6)4 O B)5 [ r)6 O

3. Ykakure, BEPHBI WM HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPXK/IEHUsT O OysieBbIX (DYyHKIIAAX.

BEPHO HEBEPHO

(3.1) [1] @yukuusi, He coxpaHsiTolasi HyJlb, HE COXPAHSIET €JMHUILY UJIU HE CaMOJIBO- X 0
CTBEHHA
(3.2) [1] Ecoin dyukuuu f u g MonoToHHBI, TO DyHKIMs f ~ g TOXKE MOHOTOHHA O X
(3.3) [1] Ecu {0, f} — Gasuc Gysnebix yHKImil, TO f 3aBUCAT He MEHee YeM OT 0 5
TpeX IepeMeHHbBIX
4. [3] Iycrs Ly = {ww | w € {a,b}*}, Ly = (ab)*. Torpa a3si L1 N Lo
a) KOHEJHBIi 0 6) peryssdpHbIi, HO He KOHEIHBII X
B)  KOHTEKCTHO-CBOOOJHBIN, HO HE PeryJsipHbI O I)  HEe KOHTEKCTHO-CBODO/HbIIT O
5. [3] Yro Hy:KHO U3MEHUTH B aBroMare, Yrodbl OH PACIO- ¢
sHaBaJl g3bIK ((A + c*b)c*ac®)(be*ac*)*? '
a) aobasurh ayry 3 — 1 0
6) ymaIuTh AYIy 3 — 2 a

&

OX OO

) LepeHecTH TEPMHUHAJIBHOE COCTOSIHUE M3 3 B 2
) BapUAHTHI a-B HE IIOJXOJIST

¢ ‘9"9’ ¢
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B zaganusix 6—10 Hy>kHO Brnucarb B OJaHK OTBET.

6. [2] Bamenure 1BA IBOWHBIX MHTErPAIA OJHUM, W3MEHUB MOPSIOK WHTEIPDUPOBAHMUSL:

/_;/O@(x,y)dydwr/j /O_xf(x,y)dydq;

1 r—y
Otser: / / f(x,y) dxdy
-

7. [3] B mudbdepenmuansom ypasaerma y” + (v +y)(1+y')® = 0 mpoussectn 3aMeny IIepeMeHHEIX T = U+,
y=u—t, rae u = u(t). 3anucarb N0Jy4eHHOE yDaBHEHUE.

Orser: u” + 8uu® = 0.

8. [3] Haiiaure 6asuc nogupocrpancrea U NV, tne U = ((1,2,—1,—-1),(—1,5,4,2)), a V — npocrpatcTBo
peureHuit cucremMbl

—r1 +T2 +23 =0,

51 +4xo +12x3 x4 = 0,

2x1 +T7xo +15x3 +24 =0

Orser: (1,2,-1,-1).

9. [3] Jan napasuiesorpamm ABCD ¢ sepmmnamu A(3,0,—2), B(5,3,—3), D(4, —2,—1) u rouka S(2,4, —3).
Haiitir 06bém mmmpamuasr SABCD.

Orser: 2.

10. [2] Bepmuusr rpada G 3amyMepoBaHbI HATYPAJbHBIMU YHCIaMU. PaccMOTpUM C/IeIyomuil aJiropurm
MPABUIBHON packpacKu g (G: BEPINWHBI MePeOUPATOTCa 10 BO3PACTAHUIO HOMEPOB, W KayKasl KPACUTCI B
HAWMMEHbIINHI 1BET, HE COBIA/AIOIINN C IBETAMU €€ OKPAIIEHHbIX COCEEH.

[IpuBepure nmpumep, B KOTOPOM IIPUBEIEHHBIN ajJrOpuTM pacKpacuT rpad HE B MHUHUMAJIBHO BO3MOXKHOE
9HCJIO [IBETOB.

Orser: 1



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHubrii 6uner Nel (qucr 2)

11. [3] Komanasblit cTyteHYeCKuii YeMIIMOHAT MUPA 110 IPOrPAMMUPOBAHKMIO HAYMHAETCS C KPACOYHOM LiepemMo-
HUM OTKPbITUs. OPraHu3aTopbl EPEMOHUM COCTABMIM CIUCOK u3 N meponpusituii (37€MEHTOB HEPEMOHUY )
U I KayKJIO0TO dJIEMEeHTa OIpeIeiJn MHOXKECTBO 3J€MEHTOB, KOTOpbIe NTOJIZKHBI IIPEIIecTBOBATh €My, U
MHO2KECTBO 3JIEMEHTOB, KOTOPBIE JOJIKHBI COCTOATHLCH 11032ke. B camom nesie, meroxke, eciau ['ybepuarop
Ob6mactu BoicTymaeT nocste Litaser A mmuanctparun [opoma nin Pektopa @enepaabHOro Y HUBEPCUTETA, HO HE
BO3OPAHSIETCs, €C/IM IEPEeJ], HUM CUMMDOHUIECKUIT OPKECTDP ChIrPAET CTy/lenvyecKuil rumu (Kak He BO3OpaHsaeTcs
U TO, 9TO TUMH Oy[IeT UCIOIHEH mo3/aHee). Kpome Toro, Haj0 yIUTBIBATH, UTO CIEHA OJHA, U COOBITUS MOTYT
IPOUCXO/IUTH TOJBKO TIOC/IEI0BaTE/IbHO. Tpedyercs Tak COCTABUTH OCJIEI0BATEILHOCTD MEPOIPUITH, ITOOBI
UX TOPSI0K OBLJI COIVIACOBAH C 3a/IAHHBIMU IIPEIITOYTEHUSIMU.

[IpeyiokuTe MaTreMaTuvecKyo MOJIEIb 9TOH 3aa4u, Kak 3agaun Ha rpade, n onumure (HedopMaIbHO)
AJITOPUTM OIPEIE/ISIOMUN MOPII0K COOBITHIL, MMeror il ca0kHOCTE O(N 2). IIpn xKakoM yCJIOBUH TaKoit
LOPSAJA0K HAflTU HEBO3MOXKHO?

Pertenue: Tonosiornyueckas coprupoBka oprpada cienoBanus saemenTos. HeBosmoxkna, ecjiu oprpad couep-
2KUT [UKJIBI.
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJ/IeHuI0: MaTeMaTnKa U KOMObIOTepHble Haykmu; 2014 r.

Ipynmna KH-40 ®.11.0.

DK3aMeHaInOHHbI Omnjer Ne2

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, HenosHBIA OTBET MU OorcyTcrBue orsera — B 0 HasIoB.

B 3aJlaHun 1 HY>KHO BbIGpaTb BCe IIpaBUuJIbHbIE€ OTBETHI.

1. [3] Cpeuu nepeduciieHHbIX HUKE HAOOPOB BEKTOPOB OTMETHTE BCE IVIABHBIE OCU KBaJAPATUYHON (DOpMbI
—xy + 2x2 — yx + 2yz.

1 1N\T (V2 1 1\T 1 1 1,\T
a‘) (Ovﬁyﬁ) ’(_3’_%’_6) 7(_%7_%7%) X
2 V2\T /1 1 1\T /.1 1N\T
6) (0777_7) 7(%7%7_ﬁ) 7(%7&%) U
11 1\T (. 1 1 1\N\T 1 2.\T
0 (mw—w emww  0m %) -
r) (L 1 O)T (L _1 L)T (_L 1 L)T O
V27 V2? VB VBVE Y VB VET WV

B zaganusax 2—5 Hy>KHO BbIOpaTh €/IMHCTBEHHBII MPaBUJIbHBIN BapHMaHT OTBETA.
m2

2. [3] Kparnocrs nynst g = 0 byukuun f(z) =sinz — In(1 + z + 22) + %:”3 paBHa
a)3 O 6)4 X B)5 O r)6 O

3. Ykakure, BEPHBI WM HEBEPHBI [IPUBEIEHHBIE HUKE YTBEPXK/IEHUsT O OysieBbIX (DYyHKIIAAX.

BEPHO HEBEPHO

(3.1) [1] CamoupoiicrBennast pyHKIMsI OT JBYX [IE€PEMEHHBIX, COXPAHSIOIAs HYJIb, X 0
MOHOTOHHA,
(3.2) [1] Eciin dyuxuuu f u g rakosbl, uro dbyskuus f ~ g coxpausier 0, 1o subo 5 0
f, mabo g Toxke coxpanser 0
(3.3) [1] Cymecrsyer ynapnas dynxius f, obpasyiouias svecre ¢ dbyukuueit 2 + < 0
xy + y? 6a3uc 6yaeBbIX byHKIMIT
4. [3] lycrs Ly = {ww | w € {a,b}*}, Ly = a*. Torga a3sik L1 U Lo
a) KOHEYHBIi O 6) peryasapHbIii, HO He KOHEYHbIil O
B) KOHTEKCTHO-CBOOOJHBI, HO HE PEryJIsipHBI g r) He KOHTEKCTHO-CBOOO/THBII X

5. [3] Yro Hy:KHO U3MEHUTH B aBroMare, Yrodbl OH PACIO-
snasas a43bK ((¢ + be*a) (b + a?))*(c + bc*a + be*)? o a 9

a) po6asuTh ayry 3 — 4

=)}

]
) mobaBurh myry 3 — 1 X ‘
)) clleaTh COCTOsTHUE 2 TePMUHAIBHBIM g 9 e’ c

BapHUAHTBI a-B HE IIOJAXOIAT

2w



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

6. [2] Bamenure 1BA IBOWHBIX MHTErPAIA OJHUM, W3MEHUB MOPSIOK WHTEIPDUPOBAHMUSL:

/_;1/Ox/ﬁf(:v,y)dxdy—1—/_01/0\/__yf(:17,y)dxdy

1 —z?
Orser: / / flx,y)dydx
0 Jz2-2

7. [3] B sudbdepenumansiom ypasuenun (1 + x2)%y” = y npoussectn 3ameny nepeMenubix T = tgt, y =
u/ cost, rye u = u(t). anucars MOJIyYeHHOE ypaBHEHUE.

Orser: u’ =0.
8. [3] Haiigure 6a3uc nmomupocrpancrsa U NV, tne U = ((1,—4,2,5),(2,3,—1,1)), a V — mpocrpancrso

peureHuit cucremMbl
I —20.%’2 —8%3 —13.%’4 = 0,

3x1 +2x2 +ry =0,
21’1 —9%2 —4%3 —6%4 =0
Otser: (1,—4,2,5).

9. [3] Jau rerpasap ¢ sepmmnamu A(4, —2,3), B(5,—4,4), C(3,2,2) u D(6,1,2). Haiiti ero 06b6M.
Orger: 1.

10. [2] Paccmorpum cieayromuii aaropury pelieHnst 3a/lauu KOMMUBOsIZKepa B 110/1HOM oprpade G:
1 ynopsiiounTh Bce pebpa 110 BO3PACTAHUIO BECOB U IOJIOXKUTH 1 = &;
2 noka B T menee n—1 pebep, 700aB/isiTh B HENO MUHUMAJILHOE 110 BECY PeOpo, He 0O6pa3yIolee MUK
C y2Ke UMEIOIIUMUCS U He IIPUBO/IdINee K 1ogBeHuto B T Bepuiuubl crenenu 3;
3 nobasuth B T pebpo, 3amMbIKaloIiee MUK/, 00baBUTh T MapIIPyTOM KOMMUBOSIZKEDA.

[Ipusepure npumep, Jijisg KOTOPOrO HPUBEAEHHBIN aJIFTOPUTM IOCTPOUT HEONTUMAJILHBI MapIIPyT.

1

Orser: 10



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIil 6uner Ne2 (qucr 2)

11. [3] Opranusanusi KOMaHJHOIO CTYJEHYECKOI'O YEMIIMOHATa MUpPA 110 [IPOrPAMMUPOBAHMIO — 33/la4d
cepbestasi. OprekoMuTeTy NpUXOAUTCs OpaTh Ha Ce0s HEOCU/IbHBIN TPY/I PEIIIEHUs CJIOKHBIX U JIaXKe, Ka3a/JI0Ch
ObI, HEpA3PEIINMbBIX JIOTUCTUIECKUX MpobseM. Bol maxke He moxkere cebe IpenCcTaBUTh, KaKHWe CTPAHHBIE U
3araJIOYHbIE IPEJIMEThl IPUXOAUTCS TOPOI JOCTAB/ISTh Ha, IJIOMAJKY COPEBHOBAHMIA!

Bech 3akymiennslii ckapb cocpemoroden Ha ckiafge yuausepcurera (V). Cam dbuHAT TPOXOAUT OIHO-
BpemMeHHO Ha, [N MJIOMmAJKax, U BCe 0DOpy/IOBaHME CO CKJIaJa HEOOX0amMO pa3Be3tu 1o HuM. K cHacTbhio,
obopyaoBaHmue He 0UeHb 00bEMHOE U IEJINKOM IOMEIIAeTC s B IPY30BUK TPAHCIIOPTHON KOMIAHNH «Be3yHdnk».
Cxema pacueToB ¢ KOMITAHUEH TaKOBA: 3a JOCTAaBKY W3 MyHKTa A B myHKT B muratnrca dpukcupoBaHHas 1eHA
C(AB), npoMexkyTOUYHBIE ILyHKTBI IOIPY3KH /BBIIPY3KH HE PeyCcMOTpenbl. Hampumep, ec/iu HyKHO pa3Be3Ti
obopyoBanue 10 maomagkaM 1, 2, u 3, npudeM Ha IJIOMRAJAKY 2 yI00HO exarb 4epe3 IJIOMAJAKY 1, TO MOXKHO
3aKaszarh 1epeBo3Ky or ¥ o 1, or 1 510 2, u ornensuo — ot Y 70 3. K coxasenuro, N ropaszno 6osibire 3. K
cuacrbio, C(BA) = C(AB). Tpebyercsa moacuurarb, CKOJbKO OyleT CTOMTH YHUBEPCUTETY CaMblil JIeIeBblii
IUIAH IIEPEBO3KU 00OpyIoBanus s punaa.

[Ipemmoxkure MaTeMaTHIECKYI0 MOMIEJb TOH 3aJadd KaK 33Ja4d ONTHMU3ANUN Ha rpade U ONUIIATE
(mecbopmasibo) aaropuT™ ee pemrenns, umeronuii ciaoxnocrs O(N?).

Perrtenine: mockoIbKy M3HAYAILHO BCE HAXOAUTCS B Y, €CIM B ONTUMAJIBLHOM ILJIAHE MBI BE3€M YTO-TO U3 A
B B, o m3 B B A mbI He Besem muvero. Ilockonbky mepeBo3ky m3 A B B MOXKHO OCyIIECTBUTBH 3a OIUH
pa3, ONTUMAJIBHBI [IJIAH HCIO0JIb3yeT KaXKAblil MaplIpyT He 0oJiee OZHOTO pasa. Torjia jerko mpoBepuTsh, 9TO
OITUMAJIbHOE MHOXKECTBO 11€PeBO30K 0bpasyer ocros rpada iiomaiok (Brirodatomero Y). 3Haqur 3aja4a
CBOZIUTCA K 3a7ade 0 MEHEMaIbHOM ocToBe. 3a O(N?) ee pemaer aaropurm Ilpmva(-Spruka-/leitkcTpsr).
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— NMuaCcTUTYyT MaTeMaTHKA U KOMITBIOTEPHBIX HayK verw

l'ocymapcrBeHHBIN 9K3aMeH Ha CTEeNEHb ODakaJjlaBpa MaTeMaTUKU
110 HallpaBJ/IeHuI0: MaTeMaTnKa U KOMObIOTepHble Haykmu; 2014 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, HenosHBIA OTBET MU OorcyTcrBue orsera — B 0 HasIoB.

B 3aJlaHun 1 HY>KHO BbIGpaTb BCe IIpaBUuJIbHbIE€ OTBETHI.

1. [3] Cpeuu nepeduciieHHbIX HUKE HAOOPOB BEKTOPOB OTMETHTE BCE IVIABHBIE OCU KBaJAPATUYHON (DOpMbI
2 a2y — 3wz +9y? —yx +dyz + 42° — 2.

1 1 N\T (V2 1 1 1 1\T
Y 0;_2;_2)1 ’T(%’_IWITT) ’g %’1_?’%) -
6) (%7%7%) 7(&%7%) (75707_2) g
B) (L 5 —_2)T (L =1 _2)T (l 0, _)T X
0 (w0 G w)  Cw ) X

B 3aganusix 2—5 HY>KHO BbIOpaTh €JIMHCTBEHHBII MPABUJIbHBIN BapuaHT OTBETA.

2. [3] Kparnocrs nyist zg = 0 dbynkuuu f(z) = Incosz + v/1 + 322 — 1 pasna
a)2 O 63 O 84 K N6 O

3. YKaxKuTe, BEpHbI WU HEBEPHBI [IPUBEIEHHBIE HUXKE YTBEPKIEHUS O Oy/IE€BbIX (DYHKITUIX.

BEPHO HEBEPHO

(3.1) [1] JTrobas dyukuus, vHe coxpansiomas 0 u 1, HEMOHOTOHHA U HeJMHeHHA O X
(3.2) [1] Ecau dyukunmu f u g camoupoiicrBennbl, 10 (yHKuus f ~ ¢ TOXKEe . =
CcaMO/BOICTBEHHA
(3.3) [1] CymecrByer dbyukuus f or aByx mepeMeHHbIX Takas, uro {1, f} — 6Gasuc 5 .
Oynesbix dyHKIIit
4. [3] lycrs Ly = {a™b™a™b™ | m,n > 0}, Lo = (ab)*. Torga a3bik L1 U Ly
a) KOHEYHBIi O 6) peryasapHbIii, HO He KOHEYHbIil O
B)  KOHTEKCTHO-CBOOOJHBIN, HO HE PeryJsipHbI X I)  HEe KOHTEKCTHO-CBODO/HbIIT O

5. [3] Yro myxKHO M3MEHUTH B aBTOMATE, YTOOBI OH PACIO-
sHaBasl 36k (b(ab)* + (cb)*a)*?

8
[l

a) ymamurs ayry 151

(=)}

106aBUTH JIyTy 3 — 2

2w

Oo0OX O

) cmemaTh COCTOSTHHWE 3 TEPMUHAIBHBIM
) BapUAHTBI a-B HE IIOJXOJSIT



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

6. [2] Bamenure 1BA IBOWHBIX MHTErPAIA OJHUM, W3MEHUB MOPSIOK WHTEIPDUPOBAHMUSL:

[ f(a,y) dx dy + s f(@,y) d dy
0o Joyy 1 Joyimp

0 V2—x2
Orser: / / flx,y)dydz
_1 V22

7. [3] B auddepenupnanbiom ypasuenun y” + 8yy™® = 0 npoussecrn sameny nepemennbix r = (t — u)/2,
y = (t+u)/2, rme v = u(t). 3anucars HOIyUYEHHOE ypaBHEHHUE.

Omser: u 4+ (t+u)(1+u')? =0.

8. [3] Haituure 6a3uc nogupocrpancrsa U NV, rue U = ((5,—4,3,—1),(3,—2,5,1)), a V — npocrpancrso
pelienuil cucTemMmbl

2x1 +3x9 —x3 =0,

—4x1 —6x9 +3x3 —x4 =0,

21 4+3x9 —3x3 +224 =0

Orger: (-1,1,1,1).

9. |3] dana npusma ABCA'B'C’ ¢ ocuosanuem ABC; A(1,4,3), B(2,1,8), C(—1,3,4), C'(—2,4,3). Haiitu
eé 00bEM.

Orser: 3.

10. |2] Paccmorpum xajiblil aaropury nocrpoenus B ceru G Kpardaiimiero (s, t)-iwyTu:
1 monoxkurs CTEK nycreim; jgobasurs 8 CTEK Bepmny s;
2 noka t ue B CTEKe, cuurars ouepenuyio Bepiuny v uz CTEKa, cpenu Bcex pebep HAUMHAOIUXCI B U
u 3akanumBaionuxcs B Bepmune, e pxoasmein 8 CTEK, naiitu pebpo nanmenbirero seca (v, w)
u nobasuth w B CTEK; eciin rakoBeix pebep mer, To CTOLIL;
3 ecim w = t, MOC/EI0BATEIBHOCTD BEPIIUH B CTEKe 00pa3yeT UCKOMBIA MapIIPYT.

[IpuBepure npumep, s KOTOPOTO MPUBEAEHHBIN aJrOPUTM TOCTPOUT HE KPATJYaNIInil myTh Wjiu BOOOIIE He

Hal/leT IIyTh, XOTd OH CyIIeCTBYeT.
v
A
§—2 %

Orser:



Tpymna KH-40 ®.11.0.

Dk3ameHanmoHHubIii 6uner Ne3 (qucr 2)

11. [3] Ha xomannom crymzerdeckoM deMmimonare Mupa Bce [N KOMaH/[ BXO/T B 3a/1 CODEBHOBAHUIT HE TOJIIION,
a B CTPOIOM MOPSiJIKE, OfHA 33 Jpyroii. OpraHu3aTopbl YEMIHOHATA XOTSAT, YTOOBI MPOIELYpa 3aIlOJTHEHUS
3aJ1a, BBITJIAAE/Ia KPACOIHO, BeJb HAJ0 YIUTHIBATH MHTEPECH] 3pUTE/IEl U TeJeBuIeHnd. ByaeT CKydHo, ecin
KOMAH/IbI Oy/IyT 3aX0uTh 110 a/J(PaBUTy WX 110 HOMEPAM KOMIILIOTEPOB: 3aJ/1 Oy/leT HAIOJHATHCST HEPABHO-
MepHO, 1BeTa (pyTOOJI0K MOI'YT MaJIO OTJINIATHCH, Ja U CHILHENIINe KOMAHIbI, BO3MOYKHO, BBIHY 2K I€HBI Oy T
BbIfiTu B yucse nepsbix. [loaTomy, opranuzarops! /i KaxK/ 0 KOMaH/Ibl, C yaeTroM 1Bera pyrbo/0K, HOMEDPa
KOMIIBIOTEPA, PEruoHa, KOTOPBIl OHU IIPEeACTaB/IAIOT, U PEUTUHIA YHUBEPCUTETA COCTABUJIU II0 ABa CIUCKA:
CIIMCOK KOMAH/I, KOTOPBIE [TOJI2KHbI BLIITA PAHbBIIE UX, U KOMAH/I, KOTOPbIE JIOI2KHbI BbIiiTh 1m032ke. 1'pedyercs
IIPUCBOUTDH KarKI0i KOMaH/e HOMED ee BBIXO/a B 3aJ/I TaK, YTOOBLI He HAPYIIAJINCh 3aTaHHbIE IPEIIOITCHNA.

[IpeiokuTe MareMaTuvecKyo MOJIEIb 9TOH 3a1a4u, Kak 3agaun Ha rpade, u onumure (HedOpMaIbHO)
aJITOPUTM, OIIPEIe/IAOIINNA ITOPAA0K BbIXO[a KOMAaH/[ U UMEIOMUN CJI0ZKHOCTD O(N 2). IIpn KakKoM ycoBUHI
TpedyeMblil TIOPSIOK HAWTH HEBO3MOXKHO?

Pertenue: Tonojiorudecku orcopTupoBaTh oprpad ciemosanus koMman. HeBo3amoxkuo, eciu oprpad comepkut
LMKJL.
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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, HenosHBIA OTBET MU OorcyTcrBue orsera — B 0 HasIoB.

B 3aJlaHun 1 HY>KHO BbIGpaTb BCe IIpaBUuJIbHbIE€ OTBETHI.

1. [3] Cpeuu nepeduciieHHbIX HUKE HAOOPOB BEKTOPOB OTMETHTE BCE IVIABHBIE OCU KBaJAPATUYHON (DOpMbI
2?2 —ay—xz+y? —yr —yz+ 2% — 2z — 2y.

) (33330 (7 7)) -
) (G0 (e AOT T
B) (0’%’_%)T’(%’_%’_%)T’(%’%’%)T O
D R0 CHEw G B

B zaganmsax 2—5 Hy>KHO BbIOpaTh €/ IMHCTBEHHBII MPaBUJIbHBIN BapHMaHT OTBETA.

2. [3] Kparnocts myna o = 0 byakmun f(z) = 21n cos z + sin 2 pasra
a)2 O 63 O 84 K N6 O

3. YKaxKuTe, BEpHbI WU HEBEPHBI [IPUBEIEHHBIE HUXKE YTBEPKIEHUS O Oy/IE€BbIX (DYHKITUIX.

BEPHO HEBEPHO

(3.1) [1] CymecrByer camosBoiicTBeHHast (DYHKIHA OT JIBYX IEPEMEHHBIX, CYIIe- 0 =

CTBEHHO 3aBHUCHIIAA OT KaxK /0

(3.2) [1] Eciu dyuxkuun f u g takosbl, uro dyHkuus f ~ g suneiina, o f u g 0

| X
JITHENHBI
(3.3) [1] CywecrByer dynkuus f or gByx nepemeHHbix Takas, uro {x, f} — basuc 0 =
OysieBbIX pyHKIIUN
4. [3] ycrs Ly = {a™b"™™a™ | m,n > 0}, Ly = a*b*. Torga asbik Ly \ Lo
a) KOHEJHBIi 0 6) peryssdpHbIi, HO He KOHEIHBII 0
B)  KOHTEKCTHO-CBOOOJHBIN, HO HE PEryJsipHbIH X I)  HEe KOHTEKCTHO-CBODO/HbII ]

5. [3] YTo HyKHO M3MEHUTH B aBTOMATE, ITOOLI OH PACIIO- a

suasas a3biK (b4 cb*a?)t(cb* + ) + cb*? ‘9‘
b
‘ :

a)  cuesiarh COCTOSIHUE 2 HETEPMUHAJbHBIM
i@

(@)}
(=l

Vaamurs ayry 2 5 1

&

b(]

Oox O

) caenarb cocrosinue 4 TEPMUHAIBLHBIM
) BAPUAHTHI a-B HE MOJIXOJIAT

!



B 3agaamax 6—10 Hy>kHo Bumcarhb B OJIaHK OTBET.

6. [2] Bamenure 1BA IBOWHBIX MHTErPAIA OJHUM, H3MEHUB MOPSIOK WHTETPUPOBAHMUSL:

/Oll)x?(w,y)dydx+/1ﬁ/0¢2_72f(x,y)dydx

1 p/2-92
Orser: / / flx,y)dxdy
0 Jvy

7. [3] B audbdepenunansronm ypasaennu y” = 0 npoussectu 3aMeHy nepeMeHHbIX & = arctgt, y = u / V1+ 2,

rae u = u(t). 3anucaTs mOTyYeHHOE ypaBHEHUE.
Orsert: (1+t2)%u" = u.

8. [3] Haituure 6a3uc nogupocrpancrsa U NV, tme U = ((2,3,0,1),(1,—-1,2,3)), a V — upocrpancrso
pelienuil cucTembl

r1 o 4 =0,
—3z1 +x20 +2x3 =0,
5x1 +T7x9 —2x3 +2x4 =0
Orger: (1,-1,2,3).

9. [3] Jan napasuienorpamm ABCD ¢ sepumnamu A(2,0,5), B(1,2,4), D(4,2,4) n rouka S(5, —4,9). Haiitu
06bém mmpavunsr SABCD.

Orser: 4.

10. [2] Han nossbiit B3semensbiit aBygoubhblii rpad G = (X,Y, E). Pacemorpum ciegyromuit anropurm
[IOCTPOEHUS TIOJIHOTO TAPOCOYeTaHUs MAKCHMAJIHLHOIO Beca:
1 nosioxkuTh TEKyIee napocoueranve M = O;
2 noka M ue moJiHOe, cpeiu pebep, COeNUHAIONINX CBODOHbIE BEPIINHbI, BEIOpATh pedbpo € HambOoJIbIIIero
Beca u j100aBUTH K M.

[IpuBepure npumep, jjisg KOTOPOrO HPUBEJAEHHBIH aJrOPUTM MOCTPOUT HAPOCOYETaHWE HE MAKCHUMAJIBLHOTO
Beca.

Orser: 1 10 n
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Dk3ameHanmoHHubIil 6uner Ned (qucr 2)

11. [3] Heupocrble 3a/ja4u NpUILIIOCH PelIaTh yYacTHUKAM (PUHALE KOMAH/IHOIO CTYIEHYECKOI'0 YeMIIMOHATA
MUpa elle JI0 Hava/la copeBHoBaHuil. Mbl ocraBuM 3ajady HOMCKa (DUHAHCHPOBAHMUA 3a KaJPOM U COCPEJlO-
TOYMMCSL Ha, 3ajade JIeCAHTHPOBaHUs B ropoja Bypr (masee mynkr B), B ToM 4ucjie u3 Takux yIaJeHHBIX
MecT, Kak, Hanpumep, Bysnoc-Aiipec (masee, nynkr A). YuacTHuku u3 nyHKTa A COCTaBHJIM KapTy BCEX
ABHApeIiCOB BCeX MOTEHINAILHO IIOIXOAANINX aBHAKOMIIAHUI U XOTAT HalThH cnocob mobparbea u3 A B B kak
MOXKHO PaHbIle, YTO0bI MMOJIy4Ile aKKIUMATU3UPOoBaThCs. O KaxKJIOM peiice M3BECTHBI IIYHKT OTIPABJICHUS,
naTa/BpeMs OTIpABJIeHUs, IIyHKT NPUOBITHs U Jara/BpeMs NpUObITUS, IpudYeM, BO n3bexkaHue IyTaHWIb,
BCce Bpems gaercs 1o ['punBuuy. MunumaibHOe BpeMms CTBIKOBKH B JIIODOOM adpOIOPTy — OJWH dYac, odIee
KomuecTBo asponoproB — N. Ilomornre kKomamme myHKTa A goOparbca B IyHKT B B caMoe pamnee BpeMms
13 BO3MOXKHbBIX!

[IpenmoKnuTe MATEMATHICCKYIO MOIEIbL TOH 3aJadd, KaK 3aJadd ONTUMH3aIuu Ha rpade, W ONUIINTe
(mecbopmaibao) anropury ee pemrenns cioxuocra O(N?).

Pemrerrme: B oprpadpe aBmapeiicoB pemmTh 3ajady o Kpardaiimmem mytn m3 A B B Bapumanmeit amropmrMa
Jlefikerpbl: npu j1006aB/IEHUE HOBOI'O a’poIiopTa X B CIUCOK HPOCMOTPEHHBIX, TEKYIIEe BPpEMsi HPUObITUAST B
HEIIPOCMOTPEHHBIE a9POIOPThI [EPECUUTHIBACTCS HE 110 BCEM aBUapeiicaMm u3 X, a TOJIBKO [0 TeM, Ha, KOTOPbIE
npubsIBIIMii B X ycIieer.



