MuHnCTEPCTBO HAYKN M BBICIIEro obpasoBanusa Poccuiickoit Penepanun

gl —
PenepasibHOE NOCYIapPCTBEHHOE aBTOHOMHOE 06pa30BaTeIbHOE yUPEeXKAeHNe BbICIIETO 06pa30oBaHUST / o4 7
"Vpanbckuii denepatbHblii yHUBEPCATET UMeHHU nepBoro llpesunenta Poccun B.H. Eanbuuna" “YTBepmnan” oy =

VIHCTUTYT €eCTEeCTBEHHBIX HayK U MaTeMaTHUKHU /
JenapraMeHT MaTeMaTHKH, MEXaHUKHA U KOMIIBIOTEPDHBIX HayK Hpe,ucegaTem) TAK

I'ocynapcTBeHHBI 9K3aMeH Ha CTeNeHb ODakaJiaBpa
110 HalIpaBJIEHUIO: MAaTeMAaTUKA U KOMIIbIOTepHble Hayku; 2019 r.

Ipyma KH-40 ®.11.0.

DK3aMeHaIMOHHbI O0mier Nel

Konuuecrso 6GaJuios 3a IIPpaBUJIbHOE DpelIeHue KazKJIOTO 3a/aHhd YKa3aHO B KBaJPaTHBIX CKODKax 2KUPHBIM
HlpI/I(i)TOM. Ecin B 3a/laHUN IIpeajiararoTcd BapuaHTbl OTBETOB, TO HeraBHJIbeIfI OTBET Ha 3TO 3a/laHue OIICHUBAECTCA

B —1 6aJi1, HEMOJIHBIM OTBET WJIM OTCYyTCTBUE OTBeTa — B () 6asIoB.

B zamanuu 1 Hy>KHO BhIOpaTh BCE IIPABUJIbHbIE OTBETHI.

1. [3] Ksagparuunasi ¢popma Ha3bIBAETCS 0MPUuamesvho onpedesernoti, ecyiu Ipu JoOoM HeHyIeBOM Habope
3HaYeHU IePEeMEHHbIX 3HaUeHE (POPMbBI OTPUNIATEIBHO. [Ipn KaKuX 3HAUEHUSX MTapaMeTpa t KBaIpaTHIHAS

OTPHUILIATEILHO OlpeieseHa’

a)t=1 0O 6)t=0 0O B)t=12 0O r)t=-1 0O o)t=10 0O

2. [3] Ilpu kakux 3HAUYEHUSIX HApAMETPa @ HPSIMBbIe

r=1-— t, T= a-+ 2t
bi: Qy=2+t, u lo: ¢ y=—-1+ t,
z=3 -2t z==2—-1

IIepeceKaroTcs !

Orser:

3. [3] Vkaxkure MHO)KeCTBO BCeX 3HAYEHMIT ApaMeTpa P, IIPH KOTOPBIX CXOJUTCS PsiJL

i (;—m? (1+71L>>p.

n=1

a)p<sz O 6)p>3 O B)p<i O p>+ O

4. [3] Ilepexomst K MHOJSPHBIM KOOPJMHATAM, BBIYHCIMTE IUIONAJ/b, OIPAHUYEHHYIO yYaCTKOM KPHBOM

(x2 + y2)2 =2z -y, gexauMm B obnactu x = 0.

Orser:

5. [3] Permure mucdbdepentmansuoe ypasnenne 5 - fL =712 - [y BBIIOJIHNB 3aMeny: © = u +5 v, y = 7—11]

Orser:




6. [3] B oxnosnaunoit rpammarike G CymiecTByeT JIEBOCTOPOHHUIT BbiBOIL S = SaSb = SaaSb = caaSb =
= caaSab = caacab. KakoBo Oyner cofep:KuMoe CTeKa HellOCPeICTBEHHO IIepe] TPEThell 10 CIETY CBEPTKOI
IIPU BOCXOISIIEM aHAJIN3€e MenodYKu cacbaa, BoiBogumoi B G7

Orser:

7. [3] Hycrs Ty, T3, S, M, L — ocHoBHBIe 3aMKHYThIe Kiacchl. Haiitu nmosmaom 2Kerankuua 6ysesoit dbyHKinm
f(z1,22,23) € (SN M) 6e3 HGUKTHBHBIX IIEPEMEHHBIX.

Orser:

8. [3] Ucnonbsyst MmeTos pesosmonuii, j10Ka3aTh HEBBIIIOJHUMOCTh MHOXKECTBa (OPMYII

{(v)(A(z) = B(z)), (Vz)(C(z) = D(x)), (Vz)(B(z) = =D(z)), —(Vz)(A(x) = ~C(z))}.

Orser:

9. [3] dana mapkosckast menb X (n) €O CJELYIONIMA EPEXOIHBIMU BEPOSITHOCTSIMU:
P(1,1)=0.5 P(1,2)=0.5 P(1,3)=0
P(2,1)=0.5 P(2,2)=0 P(2,3)=0.5
P(3,1)=0 P(3,2)=0.1 P(3,3)=0.9

B myneBoit MOMEHT BCE COCTOSIHUS CIMTAIOTCS PABHOBEPOATHBIMU. HaiianTe BepOATHOCTH TOTO, UTO:

a) X(0) =1, €) Haji[uTe IpH N, CTPEMSIIEMCs K GECKOHETHO-
6) X(0)=1, X(1) =2, X(2) =3, CTH, IPEJesT BeposiTHOCTH Toro, 4ro X (n) = 2,
B) X(11) =3, ecsim X (9) =1, X(10) = 2, ) Haiiaure maToXupaHme MOMEHTa IIE€PBOIO
r) X(2) =3, IOIIa/IaHUST B COCTOSIHHE 3.

a) X(8) =3,

Orser:




['pynma KH-40_ ®.11.0.

Dk3amMmeHarmonHbIii 6miter Nel (smct 2)

10. [3] Hesasucumoe mnoocecmeo eepwur rpada G — 9T0 TaKOE MOJMHOKECTBO €r0 BEPIIUH, YTO JI0ObIE JIBe
BEpIIMHBI B HEM HE CMEKHBL. PacCcMOTPUM CJIe Ly IO SBPUCTUYECKAI aJrOPUTM IIOCTPOEHHUS MAKCUMAALHOZO0
nedasucumozo mnootcecmea M rpada G = (V) E):

1. Tloka rpadg G He cTaHET MyCTHIM, JeJIaTh

2. Haiitu Beprinny v € V' MUHUMAaJIbHO} cTereHn (ecau TaKuX BEPIINH HECKOJILKO — BBIOpATh JIH0OYI0 U3
HUIX).

3. Hobasuth 31y Bepmuny B M.
4. Yaanmuth u3 rpada BEPUINHY v U BCE BEPIIUHDLI, CMEXKHbBIE C HEll.

[Tpusenure npumep rpada, B KOTOPOM JTAHHBIN aJrOPUTM HEBEPHO IOCTPOUT MAKCHMAJILHOE HE3aBUCHMOE
MHOZKECTBO.

Orser:

11. [3] Lex, pacnosaratommuii M oinHaKOBBIME CTAHKaMM, MOJIyYNJI 3aKa3 HA U3MOTOBJIEeHHEe mapruu u3 N
n3nenuii B cpok K ameit. MoXKHO cauTaTh, 9TO HaYaa0 pabOT MO BBIIOJHEHHUIO 3aKa3a HAYMHAETCA B JIEHD C
HoMmepoM 1. JIjist KazKaoro usziensi ¢ HOMEPOM ¢ 3aJIaHbI:

S; — JeHb, B KOTOPBIII MOXKHO HadaTh €ro U3rOTOBJIEHNE, TaK KaK IOCTYISIT BCE KOMILIEKTYIOIIUE;
D; — KoJIm4IecTBO IHell Ha M3TOTOBJICHUE;
T; — mocemHMiA IeHb, KOTJIA W3AeI1Ne TOJXKHO OBITH TOTOBO;

IpU 3TOM Bce 4dmcia nensie u S; + D; < T;.

Kaxknoe uszmenne MOXKHO H3rOTAB/IMBATL Ha JIIOOOM CTAHKE, MOXKHO IIPEPBLIBATH €r0 U3TOTOBJIEHUE Ha
HEKOTOPBII IEepUOM, BPEMEHU, 3aTeM IIPOJIOJIXKATh W3rOTOBJICHUE HA JIPYroM CTAaHKe. EJIMHOBPEMEHHO OJUH
CTAHOK MOXKeT 00pabaTblBaTh JIMIIL OJHO W3/eJIMe U OJHO H3/e/le N3r0TaBINBAETCs JINIID Ha OJHOM CTAHKE.

Tpebyercst pazpaboTaTh IJIaH BBIIOJHEHNS 3aKa3a B CPOK, HE TPEBBINTAONINN 38/ IaHHBIN, TU0O0 BBISICHUTD
9TO 3TO HEBO3MOKHO.

IIpemoxkure MareMaTHYeCKyI0 MOJEIb 3TOW 3aJa4dd KaK 3aJa4dd OINTUMM3AINKA Ha I'pade U OIUIIATE
HeOpMATBHO AaJTOPUTM ee PeIeHtst, IMEeOmHil cioskHocTs O(nd).

Pemenune:



MunncrepcTBO HayKN M BbICIIEro obpasoBanus Poccuiickoit Penepanun
@egepanbﬂoe rocygapCTBEHHOE aBTOHOMHOe oGpaaoBaTeanoe y4apexagenue

BBICIIIETO O6Pa30BaHMUS / f ‘(4 7
"Vpanbckuii denepatbHblii yHUBEPCATET UMeHHU nepBoro llpesunenta Poccun B.H. Eanbuuna" “YTBep)K,uan” oy =

VIHCTUTYT €eCTEeCTBEHHBIX HayK U MaTeMaTHUKHU /
JenapraMeHT MaTeMaTHKH, MEXaHUKHA U KOMIIBIOTEPDHBIX HayK Hpe;[cegaTem; TAK

I'ocynapcTBeHHBI 9K3aMeH Ha CTeNeHb ODakaJiaBpa
110 HalIpaBJIEHUIO: MAaTeMAaTUKA U KOMIIbIOTepHble Hayku; 2019 r.

Ipyma KH-40 ®.11.0.

DK3aMeHaIlUOHHbIN Omjaer Ne2

KosugecTtBo 6a/ioB 3a NIpaBUIbHOE DeNIeHHE Ka)KJIOro 3aJaHus YKAa3aHO B KBAJIPATHBIX CKOOKaX >KUPHBIM
mpudTom. Ecim B 3amanun mpejiaraorcs BApDUaHTHI OTBETOB, TO HEIIPABUJIBHBINM OTBET HA ITO 3aJ[aHME OIEHUBAETCS
B —1 0aJur, HENOJIHBIN OTBET UJIM OTCYTCTBUE OTBeTa — B 0 OaJLIOB.

B 3alaHnumn 1 HY>KHO BbI6paTb BCe IIpaBUAJIbHbIE€ OTBETHI.

1. [3] KBagparuunas ¢popma HasbIBAETCS 0OMPUUAMENLHO ONPedeneHHotl, eCJI IPU JI0O0M HEHYJIeBOM Habope
3HAYEHUN IepeMEHHBIX 3HavdeHne (DOPMbBI OTpUIAaTebHO. [Ipn KakuxX n3 yKa3aHbIX HU2KE 3HAYEHUH TapaMeTrpa
t kBasipaTuyHasg popma

—x% — 23:% + tm% — 233?1 + 2z123 + 4x124 — 229203

OTpHUIlaTEJIbHO onpeﬂeﬂeHa?

a)t=0 0O 6)t=-1 0O B)t=-2 [O r)t=3 O mnt=-3 0O

2. [3] IIpu kakux 3HAUEHHSIX TApAMETPA @ TPSIMbIe

x:—1+t7 $:1—2t,
bi: Sy=-2—t, m lo: ¢ y= t,
z= 3 z=a+ t

repeceKaioTcsa’

Orser:

3. [3] Vkaxkure MHO)KeCTBO BCeX 3HAYEHUIT apaMeTpa p, IPH KOTOPBIX CXOIUTCS PsiJL

/1,1
Z —Q—smf .
n n

n=1

a)p<y O 6)p>3 O B)p>1 O r)p > O

1
5

4. [3] Ilepexomst K MHOJSPHBIM KOOPJMHATAM, BBIYHCIMTE IUIONIAJb, OIPAHUYEHHYIO YYaCTKOM KPHBOM
3
(:1:2 + y2) =223 .y, nexxamum B obmactu x > 0.

Orser:

7

2
5. [3] Pemmre judpdepenimansnoe ypasuenne 4 - f; = % - f/ poimosnus saveny: £ =u +4-v, y = ;.

Orser:




6. [3] B oqrosnaunoit rpammarike G CyIecTByeT JIeBOCTOPOHHMIA BbIBOKL S = aSAb = acAAb = acSaAb =
= accAaAb = accbaAb = accbabb. KakoBo OyeT cojiepKUMOe CTeKa HEIOCPEJICTBEHHO IIepe] BTOPOil 110
CIETYy CBEPTKOM IPHU BOCXOAIIEM aHaJM3e 1ernodku cacbbba, BoiBogumoit B G7

Orser:

7. [3] Hycrs Ty, T3, S, M, L — ocHoBHBIe 3aMKHYThIe Kiacchl. Haiitu nmosmaom 2Kerankuua 6ysesoit dbyHKinm
f(z1, e, x3) € S\(To U L) 6e3 PUKTUBHBIX IEPEMEHHBIX C HYJIEBBIME KODMDUIMEHTAME B CJIAraeMbIX TI€PBOIi
CTEeIICHU.

Orser:

8. [3] Ucnonbsyst MmeTos pesosmonuii J0Ka3aTh HEBBIIOJIHUMOCTH MHOXKECTBa (hOPMYJI

{(va)(A(z) = (B(2)&C(x))),  (Vz)(B(z) = =D(x)), —(Vz)(A(x) = ~D(x))}.

Orser:

9. [3] dana mapkosckast 1enb X (n) €O CJELYIONMMA EPEXOIHBIMU BEPOSTHOCTSIMU:

P =35 P(2)=3 P3)=3
P2,1) =3 P@22)=3 P23)=3
P3,1)=% P(3,2)=1% P33 =1

B myneBoit MOMEHT BCE COCTOSTHUSI CIUTAIOTCS PABHOBEPOATHbIMU. HaiiguTe BEpOITHOCTH TOTO, UTO:
a) X(0) =1, o) X(8) =3,
6) X(0)=1,X(1)=2, X(2) =3, e) BeposiTHOCTB TOro, 4ro X(0) = 1, ecinm
B) X(11) = 3, ecsim X(7) = 1, X(8) = 2, X(b) =1,
X(9) =1, X(10) =2, JK) HallinTe MaTOXKU/IaHUe U JIUCIEPCHIO MOMEH-
r) X(2) =3, Ta II€PBOI'O IIOLAJAHUA B COCTOAHUE 3.

Orser:




['pynma KH-40_ ®.11.0.

Dk3aMeHaIMoHHbI 6miter Ne2 (smct 2)

10. [3] PaccmorpuM ciieyomuii aJropuT™ moCTPOEHNUST TIOJTHOTO TAPOCOYETAHNS HAMMEHBIIIETO BECA B IOJTHOM
nBynossHoM rpade G = (XY, E), | X| = Y| =n.

1. Ilpoxomum BepmuHbl 10au X B MOPSIKE BO3PACTAHUS UX HOMEDOB.
2. Ecsn Bce Beprmnbt zaceimensl, 1o CTOII (onrumasnbroe napocoderanue MOCTPOEHO).

3. nave ovepenHOIl HEHACHIEHHON BepminHe ¥ € X COIMOCTaBJIsieM HEHACHIEHHYIO BepIINHY Yy € Y
TaKylo, ITOOBI pedpo Xy HUMeJI0O HAUMEHBLINW Bec cpeau Bcex pebep xu, Takux, 4T0 u € Y —
HEHACBIEHHAs BePIuHa, 1 100aBiIsgeM pedbpo Ty B MapOCOUETAHUE.

4. Bossparaemcs B 11. 2.

[TpuBenuTe IprMep, B KOTOPOM STOT aJTOPUTM HANIET HEOITHUMAJILHOE TIOJIHOE TIAPOCOYCTAHME.

Orser:

11. [3] D10 GbLI 4YepHDBLl J€Hb B UCTOPUM MyBHHIOBOH KOMIAHUU <« [xKeHTJIbMeHBI yjaaun». VM u paHbiie
IPUXOIUJIOCH JOCTABIATL TAXKEbIe IIPEeIMeThl B yIaleHHble ToUKu ropoaa. Ho urobnr Tak! Cpasy 3akas Ha
epeBo3Ky N posieit! 13 pasHbIX TodeK B pasHble ToUku ropogal U, riiaBHoe, B 3aka3e BecTpedaeTcs 25 3Tazxk!
U rpysosoro jsmdra Her!

XOpOoIIIo XOTh 3aKa39MK HE HACTAUBAET HA TOM, YTOOBI KOHKPETHBII POSIb OKa3aJiCsd B KOHKPEeTHOH u3 [N
To4YeK JocTaBKu. Ho mjIst KaxKmoro posiist OH yKa3aJj, B OJHON U3 KAaKUX U3 3TUX TOUYEK OH JOJIXKEH B HTOre
okazarbcs. U Bpojie jaxke cxema pabodasi! MOXKHO U Tak JOCTaBUTH POSLIU, U 3TaK!

Ho uayer cepaie MeHemzKepa 110 OpraHU3alyl [I€PEBO30K, YTO IIPUAETCS OTCTErHYTh IPY3YUKaM IIPUJIAY-
ayto cymmy! Ipukunysn o Tapudy st Kaskaoii JorycTuMoil napel (i—blif posiib — j—asi TOYKa JOCTABKH),
9TO IJIATa IPY3YHKAM COCTABUT C;; PyOJIeil.

ITomorure MeHemKepy NPUAYMATh ONTUMAJLHLIA IIAH IEPEBO30K, & MMEHHO TOT, KOTOPLIA IIO3BOJIAT
3aIIATUTDh I'PY3YUKAM MUHUMAJIBHYIO CYMMY.

[IpemroxkuTe MaTeMATHIECKYIO MOJEIL STOH 3aJa4d KaK 3aJadd ONTUMU3ALMKU Ha rpade U OMUIINTE
HeOPMATBHO AJTOPUTM ee PereHus, IMefommil cioskHocTh O(N?).

Pemenune:



MunncrepcTBO HayKN M BbICIIEro obpasoBanus Poccuiickoit Penepanun
@egepanbﬂoe rocygapCTBEHHOE aBTOHOMHOe oGpaaoBaTeanoe y4apexagenue
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BBICIIIETO O6Pa30BaHMUS / f ‘(4 7
"Vpanbckuii denepatbHblii yHUBEPCATET UMeHHU nepBoro llpesunenta Poccun B.H. Eanbuuna" “YTBep)K,uan” oy =

VIHCTUTYT €eCTEeCTBEHHBIX HayK U MaTeMaTHUKHU /
JenapraMeHT MaTeMaTHKH, MEXaHUKHA U KOMIIBIOTEPDHBIX HayK Hpe;[cegaTem; TAK

I'ocynapcTBeHHBI 9K3aMeH Ha CTeNeHb ODakaJiaBpa
110 HalIpaBJIEHUIO: MAaTeMAaTUKA U KOMIIbIOTepHble Hayku; 2019 r.

Ipyma KH-40 ®.11.0.

DK3aMeHaIlMOHHbIN Oomaer Ne3

KosugecTtBo 6a/ioB 3a NIpaBUIbHOE DeNIeHHE Ka)KJIOro 3aJaHus YKAa3aHO B KBAJIPATHBIX CKOOKaX >KUPHBIM
mpudTom. Ecim B 3amanun mpejiaraorcs BApDUaHTHI OTBETOB, TO HEIIPABUJIBHBINM OTBET HA ITO 3aJ[aHME OIEHUBAETCS
B —1 0aJur, HENOJIHBIN OTBET UJIM OTCYTCTBUE OTBeTa — B 0 OaJLIOB.

B 3alaHnumn 1 HY>KHO BbI6paTb BCe IIpaBUAJIbHbIE€ OTBETHI.

1. [3] KBagparuunas ¢popma HasbIBAETCS 0OMPUUAMENLHO ONPedeneHHotl, eCJI IPU JI0O0M HEHYJIeBOM Habope
3HAYEHUN IepEMEHHBIX 3Havdenne (popMbl oTpuriaresbuo. [Ipn kakux 3nadenusix nmapaMerpa t KBajpaTuaHast

dopma
—x% — 31‘% — tx% — xi + 2x129 + 42123 — 22923

OTpHUITaTEJIbHO onpeﬂeﬂeHa?

a)t=-1 0O 6)t=5 O B)t=8 [ rt=3 0O nt=0 0O

2. [3] IIpu kakux 3HAUEHHSIX TApAMETPA @ TPSIMbIe

r=5+ t7 .’1,’:4+t,
bi: Sy=3—-2t, uw flo: L y=4—1t,
z = t z=a—1

repeceKaioTcsa’

Orser:

3. [3] Vkaxkure MHO)KeCTBO BCeX 3HAYEHUIT apaMeTpa p, IPH KOTOPBIX CXOIUTCS PsiJL

/1 1 P
Z 7+cos——1 .
n n

n=1

a)p>3 O 6)p<z O B)p>1 O r)p>1i O

4. [3] Ilepexomst K MHOJSPHBIM KOOPJMHATAM, BBIYHCIMTE IUIONIAJb, OIPAHUYEHHYIO YYaCTKOM KPHBOM

(:1:2 + y2)3 =22 -y3, nexamum B obmactu x > 0.

Orser:

5

2
! Y !/ . — —
5. [3] Permure muddepenmuanbuoe ypasuenue f, = % - Jy» BBIIOJIHUB 3aMeHy: & = u + v, y = .

Orser:




6. [3] B omgnosnaunoii rpamvaruke G cymecrByer JeBocTopoHuuii BeiBo S = AbC = AabC = aaabC =
= aaabCbA = aaabcbA = aaabcba. KakoBo Oyner coiepKUMoe cTeKa HEIOCPEJICTBEHHO Iepe] TPEeTheil 110
CI€Ty CBEPTKOH IPHU BOCXOIAIEM aHasm3e mernodku abebaba, BoiBogumoit B G7

Orser:

7. [3] Hycrs Ty, T3, S, M, L — ocHoBHBIe 3aMKHYThIe Kiacchl. Haiitu nmosmaom 2Kerankuua 6ysesoit dbyHKinm
f(x1, e, 23) € (SN Ty)\(M U L) 6e3 GUKTUBHBIX [IEPEMEHHBIX C HYJIEBBIM KOIDMUIMEHTOM TIPU T3.

Orser:

8. [3] Ucnonbsyst MeTos pesosmonuii JjoKa3aTh HEBBIIOJIHUMOCTH MHOYXKECTBA (hOPMYJI

{=@0)(A(@)&B(x)), ~(x)(C(2)&D(x)), (Va)(=B(z) = D(x)), (3z)(A(x)&C(x))} .

Orser:

9. [3] Jlana mapkoBcKas enb X (n) CO CJIEAYIOMIMU IEePEXOAHBIMI BEPOSITHOCTAMU:
P(1,1) = % P(1,2)=1%1 P(1,3) = %
P(2,1)=0 P(2,2)=0 P(2,3)=1
P3,1)=0 P(3,2)=1 P(3,3)=0

B HyJIeBOfI MOMEHT BC€ COCTOAHHNA CIUTAIOTCA PaBHOBEPOATHBIMU. Haﬁ,ILI/ITe BEPOATHOCTU TOT'O, ITO:

a) X(0)=1 e) HaifliuTe NPy N, CTPEMSIIEMCsT K GECKOHETHO-
6) X(0)=1,X(1)=2, X(2) =3, cTH, Ipeses BepositHoCTH Toro, 4ro X (n) = 1,
B) X(11) =3, ec;m X (9) =1, X(10) = 2, JK) Hafi/[uTe MaTOKNIaHUe U JUCIIEPCHIO0 MOMEH-
r) X(2) =3, Ta [EePBOTO MOLAAHUS B COCTOSHIE 3.

a) X(8)=3

Orser:




['pynma KH-40_ ®.11.0.

Dk3aMeHarmoHHbIil 6miter Ne3 (smct 2)

10. [3] Paccmorpum creayromuii 9BPUCTHYECKUIT AJTOPUTM DEIICHUs 3a]a9d KOMMUBOSIZKEDA B IOJTHOM
B3BeIIeHHOM Trpade.

1. Tloka rpad He mycr, J1eaaTh
2. Beibparh mpOnU3BOJIbHYIO BEPIIUHY V.

3. Boibuparh pebpo vw MUHHMAJIBLHOTO Beca, TaKoe, 9TO w He ObLIa erre mocemiena. /lobaButh 310 pebpo
B MapIIPYT.

4. YnmanuTh BepinuHy v u3 rpada BMecTe O BCEMH HHIIAIEHTHBIMU €il peOpaMu.
5. IpomomkuTh 06X0J1, U3 BEPIITUHBL W.

[TpuBenuTe prMep, KOIga STOT AJTOPUTM HANIET HEONTHMAJILHBIN MAPIIPYT KOMMHUBOSZKEDA.

OTser:

11. [3] 4 npuenacun sac, 2ocnoda, ¢ mem 4mobv, cOOGUUMD BaM NPEHENPUAMHOE USBECTNUE: K HAM edem
pesu3op.

Ax, Hukosaii Bacuibesuu! Pesuzop! Oaun! Bor H-ckomy yHuBepcurery ObI mpobJsieMbl 3TOro ropojal
Tyna cierarorcst peBu30pbl (BepHee, sKkcrepThl) co Beeil crpanbl! VI ropojnuunii (BepHee, pekTop) U ero
[IOJAYMHEHHBIE B y2Kace IIemdyT aApyr apyry crpaiudoe cjioso "A-K-K-P-E-I-N-T-A-1I-11-A"!

HpOTOKO.HbeII';I OTeJI 3aHUMaeTCd IIJITaHMPOBaHUEM II€peJjIeTOB 3IKCIEPTOB M3 MECT HX IIOCTOAHHOI'O
pactiosiozkenust B H—ck. U jilererh UM ¢ nepecajkaMu MHOTMMHU, TOCKOJIBKY CHEIUAJUCTBI TPOTOKOIBLHOIO
OTJIeJIa XOTAT BBIUIPATH €Il HEMHOTO BPEMEHW U CTapaloTCsd HANTH MAKCUMAaJbHO JOJTHH TepeeT Jijist
KazKJIOro 9KcIepra. A BOOOIIE-TO 9KCIEPTHI JIIOAT JIeTaTh, U BCe OyJeT XOPOIIOo, €CJIM TOJBKO B IPOIEcce
nepeJsieTa 9KCIEPT He OKAXKETCsl B OJHOM M TOM YK€ a3pOoIopTy BTOpoii pa3. Toraa oH 3alofo3puT 4TO—TO
HEJIaJIHOE U PACCTPOUTCsI. A PACCTPOEHHBIN IKCIEPT — ITO COBCEM He TO, 4TO ObII0 6bI Xoporio jiist H—-ckoro
YHUBEPCHUTETA.

CuenuaymeraM MPOTOKOJILHOTO OT/EJIA U3BECTHBI BCE MOPOJA PACIIONIOXKEHUS SKCIEPTOB, 4 TAKXKE BPEMS
HepeseTa t;; MKy PasInIHBIMU apaMH a3POHOPTOB (KAaK CTAPTOBBIX JIJIs SKCIEPTOB, TaK U IIPOMEKYTOU-
Hbix). He crout 6ecriokontbest 0 Bpemenu nepecaiku! Bo Bcex asporoprax crienuasbHO JJIst 9KCIIEPTOB IOTOB
OusHEeC—3aJ1, U BpeMs TaM IIpoJieTaeT HezaMeTHO. Jla 1 MOXKHO CYMTaTh, YTO BO BCEX a’dpONOPTaX BCE PEHCh
XOPOIIO CTBIKYIOTCS, T.€. €CJIM SKCIEPT MPUJIETEN U3 i—T0 a3polopTa B j—bIi, a IOTOM JIOJXKEH IIPOJIOIKUTE
CBOIl TIyTh B k—bIil ad9pPOMOPT, TO MOAXOISIIUI peiic Beceraa HailaeTcs.

[TomoruTe crenuajrcTaM TPOTOKOJBHOIO OTAENa CIJIAHUPOBATH MaKCUMAJIBHO JOJTHH TepeeT Jijist
KazKJIOTO 9KCIIEPTa, HO TOJBKO TaK, YTOObI 9KCIepT He mpuieres B H-CK paccTpoeHHbBIM.

[peyoxkuTe MaTEMATHIECKYIO MOJENb 3TON 3aJa9i KaK 3aJa49d ONTUMU3AINN Ha rpade W OMUIINTe
HehOpMaTbHO AJTOPUTM ee perieHns, UMeommii cioxkuocts O(nd), rme n — obmee 4YHMCIO a3pPOIOPTOR,
KOTOpbIE PACCMATPUBAIOT CIIEIUATICTHI IPOTOKOJBLHOIO OTJIEIA.

Permenne:
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DK3aMeHaIlUOHHbIN Omiaer Ne4

KosugecTtBo 6a/ioB 3a NIpaBUIbHOE DeNIeHHE Ka)KJIOro 3aJaHus YKAa3aHO B KBAJIPATHBIX CKOOKaX >KUPHBIM
mpudTom. Ecim B 3amanun mpejiaraorcs BApDUaHTHI OTBETOB, TO HEIIPABUJIBHBINM OTBET HA ITO 3aJ[aHME OIEHUBAETCS

B —1 0aJur, HENOJIHBIN OTBET UJIM OTCYTCTBUE OTBeTa — B 0 OaJLIOB.

B 3alaHnumn 1 HY>KHO BbI6paTb BCe IIpaBUAJIbHbIE€ OTBETHI.

1. [3] KBagparuunas ¢popma HasbIBAETCS 0OMPUUAMENLHO ONPedeneHHotl, eCJI IPU JI0O0M HEHYJIeBOM Habope
3HAYEHUN IepEMEHHBIX 3Havdenne (popMbl oTpuriaresbuo. [Ipn kakux 3nadenusix nmapaMerpa t KBajpaTuaHast

dopma
_21'% - 2$% - tx§ — 25&21 + 22129 — 22173 + 21973

OTpHUIlaTEJIbHO onpeﬂeﬂeHa?

a)t=2 O 6)t=1 0O B)t=-1 0O r)t=0 0O mnt=-2 0O

2. [3] IIpu kakux 3HAUEHHSIX TApAMETPA @ TPSIMbIe

r =2 — 3t, r=1-—2t
bi: Qy=1-=2t, u lo: { y=2—2t,
z=a+ t z=3 -2t

repeceKaioTcsa’

Orser:

3. [3] Vkaxkure MHO)KeCTBO BCeX 3HAYEHUIT apaMeTpa p, IPH KOTOPBIX CXOIUTCS PsiJL

>l (=)

— = —en

n:ln

a)p<sz O 6)p>3 O B)p>1 O r)p>1 O

4. [3] Ilepexomst K MHOJSPHBIM KOOPJMHATAM, BBIYHCIMTE IUIONIAJb, OIPAHUYEHHYIO YYaCTKOM KPHBOM

(:1:2 + y2)2 =2 (x2 — y2), JiexkarmuM B obsactu x 2 0.

Orser:

9

2
! Y !/ . — —
5. [3] Permure muddepenmuanbuoe ypasuenue f, = - - Jy» BBIIOJIHUB 3aMeHy: & = u + v, y = .

Orser:




6. [3] B omnosnaunoit rpammarike G cyiecTByeT JieBOCTOpoHHUH BbiBOjL S = BS = cABS = caBS =
= cacABS = caccABS = caccaBS = caccabS = caccabd. KaxoBo OyieT coIep:KHMOE CTEKa
HETMOCPEJICTBEHHO TIepe] BTOPOH o cUETy CBEPTKON TP BOCXOSAIIEM aHAJN3E Temoukn becabd, BHIBOIUMOT

B G7

Orser:

7. [3] Hycrs Ty, T1, S, M, L — ocHoBHbIe 3aMKHYTHIe Kiacchl. Haiiru nmosmaom 2Keranknua 6yseBoit dbyHKnm
f(z1, 9, x3) € S\T} 6e3 PUKTUBHBIX MEPEMEHHBIX C HYJEBBIM KO3(DMUIMEHTOM DU T - 3.

OTserT:

8. [3] Ucnonbayst Mmero pe3osonuii J0Ka3aTh HEBBIIOJTHUMOCTH MHOXKECTBA (DOPMYJI

{=(32)(A(2)& (B(x) = C(x))), (Va)(B(x) = =D(x)), ~(Ve)(D(x) - -A(z))}.

Orser:

9. [3] dana mapkosckast menb X (n) €O CIIEAYIONUMU IEPEXOHBIMEI BEPOSTHOCTSIMU:

P(1,1)=2 P(1,2)=% P(1,3)=0
P2,1)=3 P(2,2)=1 P(2,3)=0

P(3,1)=0 P(3,2)=0.1 P(3,3) =09
B H}UIeBOfI MOMEHT BC€ COCTOAHHNSA CHUTAIOTCA PaBHOBEPOATHBIMUA. Haﬁ,[[HTe BEPOATHOCTU TOT'O, 9YTO:

a) X(0) =1, m) X(8) =3,

6) X(0)=1, X(1) =2, X(2) =2, ) HailjjuTe CTAIIOHAPHOE PACIPE/IesIeHNe,
B) X(11) =2, eciim X (9) = 1, X(10) = 2, ’K) HafiluTe MATOXKNJAHHE MOMEHTA II€PBOIO
r) X(2) =3, IOIIa/IaHUST B COCTOSIHHE 2.

Orser:
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10. [3] Muoxkecrso Bepmuu D rpada G = (V, E), takoe, uto KaxkJas Bepumaa u3 V\D cMexHa XOTs
Obl ¢ OHON BepmuMHON n3 D, HasbIBaeTCst JOMUHUPYIOWUM. PacCMOTPUM KaIHBIA AJrOPUTM IIOCTPOCHUS
JIOMUHUPYIOIIETO MHOYKECTBA:

1. mosoxute D = ();

2. noka G — He nycroil rpad, HOBTOPSTH
3. BIOpaTh B (G BEPIINHY ¥ MAKCHMAJILHON CTEIeHH;
4. nonoxknte D =D+ v; G =G —v — {u | u cmexxna ¢ v}.

[IpuBemure mpumep rpada, Aasd KOTOPOIO STOT aJTOPUTM CTPOUT HE HAWMEHBITee II0 YHUCAY BEPITUH
JOMUHUPYIOIEEe MHOYKECTBO.

Orser:

11. [3] B rpumeBsitom napcrse, B TPUJIECSTOM TOCYIAPCTBE YKUIa—Obliaa IIMTHOHCKAs CETh U3 N IIIIHOHOB.
W 6b11 y 2T0Ol CKA30YHON CeTH CKA30YHBINA IEHTP, KyJda CTEKAJMCH cooOIneHus. I BOT B 3TON CKa304HOI
ceTn Ha3HadYeHbl CKa3odHble ydeHus. [IImmonbl MO/KHBI IepegaBaTh B IEHTP COODINEHWs O MpoBaJje Jinho
HEIIOCPE/ICTBEHHO, JIMOO ONOCPEIOBAHHO Yepe3 JIPYTuX MIMHOHOB. [IpwdeMm neiarh OHM 3TO JIOJIYKHBI TOXKE
CKa304HO. A WMeHHO: cOoOOIIeHre O MpoBaje (CBOEM WJIM KOJIJIErH, HEIOCPEJICTBEHHO B IEHTP WU KE
TOBAPUIILy — HEBAYKHO) i—blil IIIIMOH BCEria MePeIaeT BEPHO ¢ BEPOSITHOCTHIO P; (U, COOTBETCTBEHHO, MEHSIET
ero Ha IPOTUBOIIOJIOKHOE C BEPOSITHOCTBIO 1 — p;).

[Tomorure KakJIOMy IIITHOHY MOHSATD, 110 KAKOH IEMOYKE HY2KHO [E€PEJATh B IIEHTP COOOIIEHNE O IIPOBaJe
TaK, ITOOBI BEPOSATHOCTb MCKAXKEHUSI COOOITIEHUs OKa3a/ach MUHIMAJIBHOIA.

[IpeutozkuTe MATEMATHIECKYIO MOJIEIb STON 3a/a4d KaK 3a/a49d ONTUMHU3AINKA Ha rpade U OIUIIATE
HeOPMAJIBHO AJITOPUTM €€ PEIIeHUs], UMEIOIINil CJI0KHOCTh O(nz).

Pemmenne:



