MuHncrepcTBO HayKn U BbICIIEro obpasosanus Poccuiickoit Penepanun
DenepasbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 06pa30BaTeIbHOE yUPeXK(eHNe BBICIIEro 06pa3soBaHUsL

"Vpanbckuii denepasbHblii yHUBEpCUTET MMeHHU nepBoro Ilpesunenta Poccun B.H. Eanpuuna" “YTBep}K,ano”
HMHCTUTYT eCTEeCTBEHHBIX HayK U MATE€MaTHUKH
JenapraMeHT MaTeMaTHKH, MEXaHUKNA U KOMIIBIOTEDHBIX HayK Hpenceﬂ;aTem) TAK

l'ocynapcTBeHHblIil 35K3aMeH Ha CcTelleHb OakajiaBpa
110 HAIlpaBJICHUIO: (pyHIaMenTaIbHasd nundopmMaTuka n nHdopmanuonnbie Texuojgorun; 2019 r.

I'pymma @PUMT-401 O.1.0.

DK3aMeHaIMOHHbI Omier Nel

KomuaectBo 6a0B 3a NpaBUJIBHOE PEIMIEHHE KaXKJIOr0 3aJlaHUs YKAa3aHO B KBAJPATHBIX CKOOKAaX >KUPHBIM
mpudrom. Eciin B 3a1aHun peiiaraioTcs BapruaHThl OTBETOB, TO HEIIPABUJIBHBIN OTBET HA ITO 3aJ[aHUE OIEHUBAETCS
B —1 6aJ11, HEMOTHBIM OTBET WK OTCyTCTBHE OTBeTa — B () 6asIoB.

B 3aJJaHnNn 1 HY2>KHO BbI6paTb BCe IIpaBUJIbHbIE€ OTBETHI.

1. [3] Ksagparuunas ¢popma Ha3bIBACTCS 0mMpuyamesvho onpedesernotl, ecim Ipu Jo60M HeHyJIeBOM Habope
3HaYeHUl TIepeMeHHbIX 3HatdeHne PpOpMbl OTpuiaTebHo. [Ipn Kaknx 3HaveHnsAX apaMeTpa t KBaJIpaTuIHasd

dopma
—22% — 23 — t;v% — 2% — 22129 + 4x073

OTpHUIlaTEJIbHO onpeﬂeﬂeHa?

a)t=1 0O 6)t=0 0O B)t=12 0O rt=-1 0O nt=10 O

2. [3] IIpu kakux 3HAUEHHSIX TApAMETpPa @ IPSMbIe

r=1-— t, r= a+ 2t
bi: y=24+t, mw fly: { y=—-1+ {,
z2=3—-2t z=—-2—-1

[IEPECeKAIOTCs?

Orser:

3. [3] Ykaxkure MHOXKECTBO BCeX 3HAYECHUIT TapaMeTpa p, IPU KOTOPBIX CXOIUTCS PsiJl
o0
1 1 p
> (2_1n2 (1+>) .
n n
n=1

a)p<i O 6) p> O B)p<i O r)p>: O

Wl

4. [3] Pemmre muddepenmuansnoe ypasuenue 5 - f1 =7 -y% - fé, BBITIOJIHUB 3aMeHy: T = U + D5 -v, Yy = 7—11)

Orser:

5. [3] Hycrs Ty, T, S, M, L — ocHoBHBIe 3aMKHYyThIe Kiacchl. Haiitu nosmaom 2Kerasikuna 6ysieBoit byHKImun
f(z1,22,23) € (SN M) 6e3 HGUKTHBHBIX IIEPEMEHHBIX.

Orser:




6. [3] Ucmonbayst Mmeros pesostonuii, J0Ka3aTh HEBBITOJTHUMOCTH MHOXKECTBA (DOPMYJI

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

OTserT:

7. [3] I'pad Ha n BepmmHax 3ajaH MaTpHIEl CMEKHOCTH JIUOO CIIUCKOM cMexkHOCTH. Hamummure onenky
BPEMEHHON CJIOKHOCTHU KAk I0il U3 yKa3aHHBIX olepaluii B TepMuHax O st 060ux criocoboB 3aianus rpada
B 3aBHUCUMOCTH OT 7. BO Bcex omeparusix BEPIIUHBI 38JaI0TCS CBOUMU HOMEPAM.
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Tpunep rpada CooTrBeTcTByIOMAT CooTBeTCTBYIOIIHIH
MAaTPUIA CMEKHOCTH, CIIUCOK CMEYKHOCTH,
int[,] LinkedList<int>[]
Orneparust I'pad 3aman marpuneit | 'pad 3aman  crnmckom
CMEKHOCTH CMEYKHOCTH

HaneanaTb CIIUCOK CME>KHBIX
BEpIIUH 3aJaHHOI BEpIIUHLI CTe-
neHu /n

VramuTh pedpo MexkIy mapoit
BEPIIUH

HaiiTu BepmmHy cO CTeleHbIO
oznuH (OHO MHIMIEHTHOE Pebpo)

8. [3] Onwmmure Tuns A, B, C, D Tak, 4TOObI NPUBEICHHBINA (DparMeHT Kojia Ha si3bike CF# KOMITHIMPOBAJICS
u paboTaJ 6e3 omuboK, HO, ec/i yOpaTh OJuH JiI000# OIIepaTop IBHOTO MPEOOPA30BAHUS THUIIA, ITPOUCXO/IAIA
omunbKa KOMIWJISIIUN WU BpeMeHu BbinosiHeHus. Cpemu TunoB A, B, C, D jio/ikeH OBbITH XOTsl ObI OJIMH
unrepdeiic. Ecan BO3MOXKHO HECKOJIBKO PEIEHUN, 3aIUIIuTe J1o0oe.

PparMeHT Koja: Ob6pazer odopmiieHUs OTBETA:

B c1 = new CQ); interface A {}

C c2 = (Ceci; class B: A {} OTger:
D dl = c2; interface C: A {}

A al = c2; class D: B, C {}

A a2 = di;




I'pymma @PUMT-401 ®.1.0.

Dk3amMmeHarmonHbIii 6miter Nel (smct 2)

9. [3] dana mapkosckas menb X (n) co cJepyOmUMI ePEXOHBIMU BEPOSTHOCTSIMU:
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
P3,1)=0 P(3,2)=0.1 P(3,3)=0.9

B HYJIGBOﬁ MOMEHT BC€ COCTOAHHNSA CHUTAIOTCA PaBHOBEPOATHBIMUA. HaIU/I,HI/ITe BEPOATHOCTH TOI'O, 4YTO:

a) X(0) =1, €) HafiinTe IPH N, CTPEMSIIIEMCST K GECKOHETHO-
6) X(0)=1, X(1) =2, X(2) =3, CTH, IpeJiesl BeposiTHOCTH Toro, uro X (n) = 2,
B) X(11) =3, ec;rm X (9) =1, X (10) = 2, ’K) Hafl[uTe MaTOXKUJIAHIE MOMEHTa IEPBOTO
r) X(2) =3, IOIIA/IAHUST B COCTOSIHEE 3.
n) X(8) =3,

Orser:

10. [3] Hesasucumoe mmoorcecmso sepuiun rpada G — 3T0 TaKOe HOJAMHOYKECTBO €r0 BEPIIIHH, YTO JIIOObIE J[Be
BEPIIUHLI B HEM HEe CMEXKHBI. PaccMOTpHM cJie Iy IOl 3BpUCTUIECKUN aJITOPUTM IOCTPOSHHUST MAKCUMAADHO20

neszasucumozo mroscecmea M rpadba G = (V, E):

1. Tloka rpad G He cTaHeT IMyCTBHIM, JEJIaTh

2. Haiitu Beprmny v € V' MUHUMAJIBHON cTermenn (ec/nm TaKUX BEPITUH HECKOJIBKO — BBIOPATDH JII0OYI0 13

HUIX).
3. Hobasutsk 31y Bepiiuny B M.

4. Yaamuth 3 rpada BEPIINHY v U BCE BEPIIUHDBI, CMEXKHbBIE C HEil.

HpI/IBe,Z[I/ITe IpuMep rpad)a, B KOTOPOM ,ZLaHHbIﬁ AJITOPUTM HEBEPHO IIOCTPOUT MaKCUMaJIbHOE HE3aBUCHUMOE

MHOZKECTBO.

Orser:




11. [3] Lex, pacnosararomuit M o1nHAKOBBIME CTAHKAMHU, TTOJIYyYNJI 3aKa3 Ha M3rOTOBJICHUE napTun u3 N
usnennit B cpok K mueit. MoxKHO cunTaTh, YTO Havdaa0 paboOT MO BBIMOJHEHNIO 3aKa3a HAYUHAETCH B JI€HB C
HoMepoM 1. Iyt KazKoro usjieusi ¢ HOMEPOM ¢ 3aJaHbI:

S; — JieHb, B KOTOPBII MOXKHO HAYaTh €r0 M3rOTOBJIEHUE, TaK KaK ITOCTYIISIT BCE KOMILJIEKTYIOIIIE;
D; — KonmmuecTBO JAHENH HA W3TOTOBJIEHMUE,;
T; — mocyemHUN JIeHb, KOTJA U3e1e JTOJ2KHO OBbITH TOTOBO;

[IPH 3TOM Bce dmucia eible u S; + D; < T;.

Kazknoe m3enme MOXKHO M3rOTaBJIMBATHL Ha JIOOOM CTaHKE, MOXKHO IIPEPBIBATH €r0 M3TOTOBJICHUE Ha
HEKOTOPBII [€PHOJi BPEMEHU, 3aTeM MPOJOJKUTH U3TOTOBJIEHUE HA JPYIOM CTaHKe. EIMHOBPEMEHHO OJUH
CTAHOK MOXKET 00pabaThbIBATh JIMIIhL OJHO U3JIEINE U OJHO U3JIEIUe N3TOTABINBACTC JIUIIb Ha OJIHOM CTAHKe.

Tpebyercst pazpaboTaTh IJIaH BLIIOJHEHUS 3aKa3a B CPOK, He MPEBBINAIOIINI 38/ aHHbIi, 100 BbIICHUTH
9TO 3TO HEBO3MOYKHO.

[TpeioXKuTe MaTeMaTHIECKyIO MOJIEIb 9TON 3a/aui KakK 3aJa9i ONTUMHU3aIuU Ha Tpade U ONUIIuTe
HebOpPMAILHO AITOPHTM ee perienns, uMeronumii ciozkuaocts O(nd).

Pemenne:



MuHncrepcTBO HayKn U BbICIIEro obpasosanus Poccuiickoit Penepanun
DenepasbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 06pa30BaTeIbHOE yUPeXK(eHNe BBICIIEro 06pa3soBaHUsL

"Vpanbckuii denepasbHblii yHUBEpCUTET MMeHHU nepBoro Ilpesunenta Poccun B.H. Eanpuuna" “YTBep}K,ano”
HMHCTUTYT eCTEeCTBEHHBIX HayK U MATE€MaTHUKH
JenapraMeHT MaTeMaTHKH, MEXaHUKNA U KOMIIBIOTEDHBIX HayK Hpenceﬂ;aTem) TAK

l'ocynapcTBeHHblIil 35K3aMeH Ha CcTelleHb OakajiaBpa
110 HAIlpaBJICHUIO: (pyHIaMenTaIbHasd nundopmMaTuka n nHdopmanuonnbie Texuojgorun; 2019 r.

I'pymma @PUMT-401 O.1.0.

DK3aMeHaIlUOHHbIN Omjaer Ne2

KommaectBo 6ajiioB 3a NpaBUJIBHOE PEIIEHHE KaXKJIOro 3aJlaHUsl YKAa3aHO B KBaJIPATHBIX CKOOKaX >KUPHBIM
mpudToMm. Ecau B 3aannn mpeiaraioTcss BApUaHThl OTBETOB, TO HEMPABUIBHBIN OTBET HA ITO 3a/IaHUE OIEHUBACTCS
B —1 6aJi1, HEMOTHBIM OTBET WK OTCYyTCTBHE OTBeTa — B () 6asIoB.

B 3aJaHnuNn 1 HY2>KHO BbI6paTb BCe IIpaBUJIbHbI€ OTBETDHI.

1. [3] Ksagparuunas ¢popma Ha3BIBAETCS 0mpuyamesvho onpedesernoti, eciu Ipu JIoOoM HeHyIeBOM Habope
3HaYCHU TeEPEMEHHBIX 3HadYeHne (pOopMBbI oTpuriaTebHo. [Ipu Kaknux n3 yKa3aHbIX HU2KE 3HAUCHUH TapaMeTpa
t kBaIpaTwdHasa popma

—x% — 23:% + t:c% — 21'421 + 2xq123 + 42124 — 27923

OTPHUILIATEILHO OlIpejiesieHa’

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

2. [3] Ilpu kakux 3HAUYEHUSIX HAPAMETPA @ HPSIMbIE

r=-—1+1, rx=1-—2t,
bi: Sy=-2—t, m lo: ¢ y= t,
z= 3 z=a+ t

[IepeCceKaroTCs !

Orser:

3. [3] Ykaxkure MHO)KECTBO BCeX 3HAYCHUIT TapaMeTpa p, IPU KOTOPBIX CXOJUTCS PsiJl

O 6)p>+ O B)p>1 O r)p > O

N
(S

a) p <

7

2
4. [3] Penmre muddepennunansuoe ypasuenne 4 - f; = L - [y, BBIIOMHNB 3aMeny: © = u +4-v, y = ,.

Orser:

5. [3] ycrs Ty, T, S, M, L — ocHoBHBIe 3aMKHYyThIe Kiacchl. Haiitu nosmaom 2Keraskuna 6ysieBoit byHKImu
f(z1,xe,23) € S\(To U L) 6e3 PUKTUBHBIX IEPEMEHHBIX € HYJEBBIME KODMUIMEHTAME B CJIAra€MbIX TI€PBOIi
CTeIeHH.

Orser:




6. [3] Ucmonbayst Mmero pesostionuii JOKa3aTh HEBBITOJHIMOCTE MHOXKECTBA (DOPMYJI

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

OTserT:

7. [3] I'pad Ha n BepmmHax 3ajaH MaTpHIEl CMEKHOCTH JIUOO CIIUCKOM cMexkHOCTH. Hamummure onenky
BPEMEHHON CJIOKHOCTHU KAk I0il U3 yKa3aHHBIX olepaluii B TepMuHax O st 060ux criocoboB 3aianus rpada
B 3aBHUCUMOCTH OT 7. BO Bcex omeparusix BEPIIUHBI 38JaI0TCS CBOUMU HOMEPAM.
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@ 2(0]0]0]0/|0 - O
3/0|1]0]0]1 -124->9
e @ 4[0[1]0]1]0 1535
Tpunep rpada CooTrBeTcTByIOMAT CooTBeTCTBYIOIIHIH
MAaTPUIA CMEKHOCTH, CIIUCOK CMEYKHOCTH,
int[,] LinkedList<int>[]
Orneparust I'pad 3aman marpuneit | 'pad 3aman  crnmckom
CMEKHOCTH CMEYKHOCTH

HaneanaTb CIIUCOK CME>KHBIX
BEPIINH 3a[AHHON BEPITUHBI CTe-
neHu /n

IIpoeeputs cyiecTBOoBanmEe Ped-
pa MexXK1y Tapoit BepInH

Haiitn nsosimpoBaHHyio BEPIIUHY
(6e3 mHIUIEHTHBIX pebep)

8. [3] Onwmmure Tuns A, B, C, D Tak, 4TOObI NPUBEICHHBINA (DparMeHT Kojia Ha si3bike CF# KOMITHIMPOBAJICS
u paboTaJ 6e3 omuboK, HO, ec/i yOpaTh OJuH JiI000# OIIepaTop IBHOTO MPEOOPA30BAHUS THUIIA, ITPOUCXO/IAIA
omunbKa KOMIWJISIIUN WU BpeMeHu BbinosiHeHus. Cpemu TunoB A, B, C, D jio/ikeH OBbITH XOTsl ObI OJIMH
unrepdeiic. Ecan BO3MOXKHO HECKOJIBKO PEIEHUN, 3aIUIIuTe J1o0oe.

®parmenT Koja: O6pasen odopMenns oTBeTa:

A al = new AQ); interface A {}

A a2 = new BQ); class B: A {} OTBerT:
A a3 = new D(); interface C: A {}

B bl = (B)a3; class D: B, C {}

C cl = (C)a2;




I'pymma @PUMT-401 ®.1.0.

Dk3aMeHaIMoHHbI 6miter Ne2 (smct 2)

9. [3] dana mapkosckast menb X (n) €O CJEYIONMMA HEPEXOAHBIMU BEPOSITHOCTSIMU:

T RS S e
Py =1 PR2-L Po -]
PB3.1)=3 P32 =3 PB33)=3

B HysieBoii MOMEHT BCe COCTOsIHUSI CUMTAIOTCSI PABHOBEPOsITHBIME. Haiijure BEposiTHOCTH TOrO, UTO:
a) X(0) =1, n) X(8) =3,
6) X(0)=1, X(1) =2, X(2) =3, e) BepositHocTh Toro, 4ro X(0) = 1, ecim
B) X(11) = 3, ecsim X(7) = 1, X(8) = 2, X(b) =1,
X(9) =1, X(10) = 2, K) Hafi[uTe MaTOXKUIaHUe U JUCIIEPCUI0 MOMEH-
r) X(2) =3, Ta [1E€PBOTO IIONAAHHs B COCTOSIHUE 3.

OtserT:

10. [3] PaccmoTpum ciie iy omuii aJropuTM HOCTPOEHH sl MOJIHOTO IIAPOCOYETAHNS] HANMEHDIIIEI'O BECA B TIOJTHOM

nBynossHoM rpade G = (X, Y, E), | X| =|Y]| =n.
1. TIpoxoaum BepimHbI 101 X B [OPsiJIKE BO3PACTAHUSI UX HOMEPOB.

2. Ecsn Bce Beprmubr Hackimensl, 1o CTOII (onrumanbroe mapocodeTanne MOCTPOEHO).

3. Munave ouepeHONl HEHACHIIEHHOW BepminHe © € X CONOCTABJIsIeM HEHACHIEHHYIO Bepiiuay y € Y
TaKkyio, ITOOBI pedpo Xy HWMeJI0 HAaWMEHBIIN Bec cpean Bcex pebep xu, TakWx, 910 u € Y —

HEHACBIIEHHAS BEPIIUHA, U J1006aBjsieM pebpo Ty B IapOCOYETAHHE.
4. Bospparmaemcst B 1I. 2.

IIpuBenuTe MprUMep, B KOTOPOM 3TOT aJITOPUTM HalleT HEONTUMAJIbLHOE IOJTHOE TTapOCOTYETAHIIE.

Orser:




11. [3] DTo 6BLI YepHBIil JIeHb B UCTOPUN MYBUHIOBOI KOMIAaHUN <« [»KeHTabMeHbl yaadu». VM u panbIie
MPUXOUIOCH JIOCTABJISATD Tsi?KeJIble MIPEIMEThI B YAJIeHHbIE TOYKH ropoja. Ho urober Tak! Cpasy 3aka3 Ha
mepeos3ky N postneii! VI3 pasubix Todek B pasuble Touknu ropogal U, rimaBHoe, B 3aKa3e BeTpedaercs 25 sraxk!
1 rpysosoro sudra Her!

XopoIIo XOTh 3aKa34MK HE HACTAUBAET HA TOM, YTOOBI KOHKPETHBIN POS/Ib OKA3aJICd B KOHKpeTHON u3 N
ToueK noctaBKu. Ho mjist KazKIoro posijisi OH yKas3aJj, B OHON M3 KAKUX U3 9TUX TOUEK OH JOJI2KEH B UTOTE
okazaTbcs. VM Bpoje jaxke cxeMa pabodas! MoxKHO U Tak JOCTaBUTH POSLIU, U 3TAK!

Ho uayer cepiiie MeHeKepa 10 OPraHu3allii [IEPEBO30K, UTO MPUIETCH OTCTErHYTh IPy3YUKaM MPUJIAY-
ayio cymmy! Ipuknmysn no Tapudy Just Kaxkaoit JOImycTuMoil mapel (i—blit posiib — j—asi TOYKa JOCTABKN),
4TO ILJIaTa IPYy3YMKaM COCTABUT C;; PyOJieil.

ITomorure MeHemKkepy HPUAYMaTh ONTHUMAJLHBIN ILJIAH MEPEBO30K, & MMEHHO TOT, KOTOPBIH IIO3BOJIAT
3aIJIATUTD I'PY3YUKAM MUHUMAJIBHYIO CyMMY.

[Ipennoxure MaTeMaTUIECKYIO MOJE/Ib dTOHM 3aJadu KakK 33Ja4dd OINTUMHU3AINA Ha TIpade U OIuInmTe
HeOpPMATBHO AJITOPUTM ee PerleHus, IMefomuil cioxknocts O(N?).

Pemenne:



MuHncrepcTBO HayKn U BbICIIEro obpasosanus Poccuiickoit Penepanun
DenepasbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 06pa30BaTeIbHOE yUPeXK(eHNe BBICIIEro 06pa3soBaHUsL

"Vpanbckuii denepasbHblii yHUBEpCUTET MMeHHU nepBoro Ilpesunenta Poccun B.H. Eanpuuna" “YTBep}K,ano”
HMHCTUTYT eCTEeCTBEHHBIX HayK U MATE€MaTHUKH
JenapraMeHT MaTeMaTHKH, MEXaHUKNA U KOMIIBIOTEDHBIX HayK Hpenceﬂ;aTem) TAK

l'ocynapcTBeHHblIil 35K3aMeH Ha CcTelleHb OakajiaBpa
110 HAIlpaBJICHUIO: (pyHIaMenTaIbHasd nundopmMaTuka n nHdopmanuonnbie Texuojgorun; 2019 r.

I'pymma @PUMT-401 O.1.0.

DK3aMeHaIlUOHHbIN Omaer Ne3

KosmmaecTtBo 6a/iioB 3a NpaBUJIBHOE PeENIeHHEe KaXkKJI0r0 3aJlaHUsl YKa3aHO B KBaJIPATHBIX CKOOKaX >KUPHBIM
mpudrom. Ecin B 3a/1aHUn TIpe IJIaraloTCs BAPUAHTHI OTBETOB, TO HEIIPABWJILHBIN OTBET HA 9TO 3aJ[aHUE OTEHUBAETCS
B —1 6aJi1, HEMOJIHBIM OTBET WX OTCyTCTBUE OTBeTa — B () 6asIIoB.

B zazmanuu 1 Hy>KHO BbIOpaTh BCE IIPABUJIbHbIE OTBETHI.

1. [3] Ksagparuunasi ¢popma Ha3bIBAETCS 0MPuyamesvho onpedesernoti, ecyiu Ipu JoboM HeHyIeBoM Habope
3HaYeHUl IePEeMEHHbIX 3HaUeHne (POPMBI OTPUNIATEIbHO. [Ipn KaKuX 3HAYEHUSX TapaMeTpa t KBaIpaTHIHAS

dopma
—2? — 322 — ta? — 2% + 2wy 29 + dxy23 — 2w013

OTPUIATEILHO OIIpeIesIeHa !

a)t=—-1 0O 6)t=5 0O B)t=8 O r)t=3 O mnt=0 0O

2. [3] IIpu kakux 3HAUEHMSIX TApAMETDA @ TIPSIMbIe

r=5+ t7 {Z}:4+t,
bi: y=3—-2t, u fy: S y=4-—t,
z = t z=a—1

epeceKkaroTcs’?

Orser:

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

/1 1 P
E 7+cos——1 .
n n

n=1

O r)p > O

1
5

5

2
4. [3] Pemmre muddepernmuansuoe ypasuenne f, = % - f,, BHIIOIHEB 3aMeHy: T = u + v, y = ..

Orser:

5. [3] Hycrs Ty, T, S, M, L — ocHoBHBIe 3aMKHYyThIe Kiacchl. Haiitu nosmaom 2Kerasikuna 6ysieBoit byHKImun
f(z1,22,23) € (SN TpH)\(M U L) 6e3 QUKTUBHBIX HEPEMEHHBIX C HYJIEBBIM KObDMUIMEHTOM IPH T2.

Orser:




6. [3] Ucmonbayst Mmero pesostionuii JOKa3aTh HEBBITOJHIMOCTE MHOXKECTBA (DOPMYJI

{=(32)(A(@)&B(x)),  ~(32)(C(2)&D(x)), (Vz)(=B(z) = D(x)), (32)(A(x)&C(2))}.

OTser:

7.[3] I'pad mHa n BepmmHaxX 3aJaH MaTPUIEH CMEXKHOCTH JHUOO CIHCKOM CMexkHOCTH. Hamummmre oneHky
BPEMEHHON CJIOKHOCTHU KasKJI0il U3 yKa3aHHBIX olepaluii B TepMuHax O st 060ux criocoboB 3aianus rpada
B 3aBHUCUMOCTH OT 7. BO Bcex omeparusix BEPIIUHBI 38JaI0TCS CBOUMU HOMEPAM.
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@ 2(0]0]0]0/|0 - O
3/0|1]0]0]1 -124->9
e @ 4[0[1]0]1]0 1535
Tpunep rpada CooTrBeTcTByIOMAT CooTBeTCTBYIOIIHIH
MAaTPUIA CMEKHOCTH, CIIUCOK CMEYKHOCTH,
int[,] LinkedList<int>[]
Orneparust I'pad 3aman marpuneit | 'pad 3aman  crnmckom
CMEKHOCTH CMEYKHOCTH

JlobaBuTh pamHee HE CyIIECTBO-
BaBIIee pedPo MEXK Y JIBYMS Bep-
IMMMHaMN

VramuTh pedpo MexkIy mapoit
BEPIIUH

Haiitn nsosimpoBaHHyio BEPIIUHY
(6e3 mHIUIEHTHBIX pebep)

8. [3] Onwmmure Tuns A, B, C, D Tak, 4TOObI NPUBEICHHBINA (DparMeHT Kojia Ha si3bike CF# KOMITHIMPOBAJICS
u paboTaJ 6e3 omuboK, HO, ec/i yOpaTh OJuH JiI000# OIIepaTop IBHOTO MPEOOPA30BAHUS THUIIA, ITPOUCXO/IAIA
omunbKa KOMIWJISIIUN WU BpeMeHu BbinosiHeHus. Cpemu TunoB A, B, C, D jio/ikeH OBbITH XOTsl ObI OJIMH
unrepdeiic. Ecan BO3MOXKHO HECKOJIBKO PEIEHUN, 3aIUIIuTe J1o0oe.

®parmenT Koja: O6pasen odopMenns oTBeTa:

B bl = new BQO); interface A {}

B b2 = new CQ); class B: A {} Otser:
A al = b2; interface C: A {}

D d1 = (D)al; class D: B, C {}

A a2 = bi;




I'pymma @PUMT-401 ®.1.0.

Dk3aMeHarmoHHbIil 6miter Ne3 (smct 2)
9. [3] dana mapkosckast mienb X (n) €O CIIEAYIONMUME I€PEXOHBIMEI BEPOSTHOCTSIMU:
P(l’l):% P(1’2):% P(173):%
P(2,1)=0 P(2,2)=0 P(2,3) =1
PB3,1)=0 P(3,2)=1 P(3,3)=0

B myneBoit MOMEHT BCe COCTOSTHUS CUUTAIOTCS PABHOBEPOATHBIMU. HaiianTe BepOATHOCTH TOTO, UTO:

a) X(0)=1 e) HaiijiuTe IpH N, CTPEMSIIEMCs K GECKOHEUHO-
6) X(0) =1, X(1) =2, X(2) =3, cTH, pejes BepositHocTH Toro, uro X (n) = 1,
B) X(11) =3, ecsim X (9) = 1, X(10) = 2, K) HaflInTe MaTOXKUJAHAE U JIUCIEPCHIO MOMEH-
r) X(2) =3, Ta [IE€PBOTrO IIONAAHHs B COCTOSHUE 3.
n) X(8) =3

Otser:

10. [3] Paccmorpum cresyromuil 9BpuCTUYIeCKUii aJIropuTM perieHHs 3a/a9M KOMMUBOSIKEPA B IIOJHOM
B3BeIIeHHOM Tr'pade.

1. Tloka rpad He myct, genarnb
2. Boibparh npon3BOJILHYIO BEPUIUHY V.

3. Bribupatb pebpo vw MUHUMAJILHOTO Beca, TaKoe, 9TO w He ObLIa erle moceriena. /{obaButs 310 pedbpo

B MapIIpyT.
4. YaamuThb Bepiuny v u3 rpada BMecTe CO BCEMH WHITUICHTHBIMU eif pebpamu.

5. TlpomomkuTh 06X0T U3 BEPITNHBI W.

IIpuBenuTe IprUMep, KOTAa STOT AJATOPUTM HaiifleT HEONTHUMAJIBHBIM MapIIPyYT KOMMHIBOSKEDA.

Orser:




11. [3] 4 npueaacus sac, 2ocnoda, ¢ mem wmobvl cOOOUUMD 6aM NPEHENPUAMHOE USBECTNUE: K HAM edem
PEBU3OD.

Ax, Huxomait Bacunbesna! Pesuzop! Oaun! Bor H—ckomy yumBepcutery 661 mpobiieMbl 9TOT0 TOpojal
Tyna cierarorcss peBu3opbl (BepHee, sKcnepTbl) co Beeil crpanbl! U ropojuuumii (BepHee, pekTOp) U €ro
[TOAYMHEHHBIE B y2Kace IIemayT apyr apyry crpaiiHoe cjioBo "A-K-K-P-E-JI-NI-T-A-1I-11-A"!

[TpoTOKOMBHBIT OTHES 3aHUMAETCSA IJIAHUPOBAHUEM IEPEJIETOB 3KCIEPTOB U3 MECT WX MOCTOSTHHOTO
pacmosioxkernst B H—ck. U jereTs uM ¢ mepecagkaMy MHOTHMHU, MOCKOJBKY CIEIHATNCTBI TTPOTOKOJIBHOTO
OTJIeJIa XOTAT BBIUTPATH €Illeé HEMHOTO BPEMEHW U CTApaloTCs HANTH MAKCUMAaJbHO JOJTHHA TepeeT Jiist
KazKJ0ro 3Kcrepra. A BoOOIIE-TO SKCHEPTHI JIIOOAT JIeTaTh, U BCe OYJET XOPOIIO, €CJIU TOJbKO B IIPOIECCE
repeJsieTa SKCIEPT He OKAyKeTCsl B OJHOM M TOM YK€ a’3pOolopTy BTOpoii pa3. Torma oH 3alofo3puT 4TO—TO
HEJIAHOE U PACCTPOUTC. A pacCTPOEHHBIN 9KCIEPT — 9TO COBCEM HE TO, YTO 6110 OBl Xoporio s H-ckoro
YHUBEPCUTETA..

CuenuaymcraM MPOTOKOJIBLHOIO OT/IEJIa U3BECTHBI BCE MOPOJIA PACIIOJIOKEHUS SKCIIEPTOB, 8 TAKyKe BPEMst
HepeseTa t;; MeXK/y PasIMnYHBIMU apaMH a3POHOPTOB (KAaK CTAPTOBBIX JIJIsA SKCIEPTOB, TaK U IIPOMEKYTOU-
ubiX). He crout 6ecriokoutbesi 0 Bpemenu mepecajku! Bo Becex asporoprax ClenuasbHoO Jijist 9KCIEPTOB TOTOB
O6usHec—3aJ1, ¥ BpeMsi TaM MPOJIETAeT He3aMeTHO. /la 1 MOXKHO CIMTATH, 9TO BO BCEX a’pOTMOPTaxX BCe peiich
XOPOIIO CTBIKYIOTCS, T.€. €CJIM SKCIEPT MPUJIETEN U3 —T0 a3polopTa B j—bIi, a TMOTOM JIOJIXKEH TIPOJIOIKUATE
CBOI TIyTh B k—bIil ad9pPOMIOPT, TO MOIXOISIINN peiic Beeraa HaiIeTcs.

[TomoruTe crenuagarcTaM MTPOTOKOJBLHOIO OT/ENa CIJIAHUPOBATH MAKCUMAJILHO JOJTHH TepeeT Jiist
KazKJ0r0 3KCIIEPTa, HO TOJBKO TaK, YTOOBI 9KCIEPT HE IMPUJIETE] B H-CK paccTpOEHHBIM.

[peoxuTe MaTEMATHIECKYIO MOJEIb 3TON 3aJa9i KaK 3aJadi ONTUMU3AINN Ha rpade W OMUIINTe
HehOpMATLHO AJITOPHTM ee PelieHus, uMeomuil cioxkuocts O(nd), rae n — obmee YHMCIO a3pPOIOPTOR,
KOTOPBIE PACCMATPUBAIOT CHENUATICTHI TPOTOKOJIBHOTO OT/IE A,

Pemenne:
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I'pymma @PUMT-401 O.1.0.

DK3aMeHaIlUOHHbIN Omiaer Ne4

KosmmaecTtBo 6a/iioB 3a NpaBUJIBHOE PeENIeHHEe KaXkKJI0r0 3aJlaHUsl YKa3aHO B KBaJIPATHBIX CKOOKaX >KUPHBIM
mpudrom. Ecin B 3a/1aHUn TIpe IJIaraloTCs BAPUAHTHI OTBETOB, TO HEIIPABWJILHBIN OTBET HA 9TO 3aJ[aHUE OTEHUBAETCS
B —1 6aJi1, HEMOJIHBIM OTBET WX OTCyTCTBUE OTBeTa — B () 6asIIoB.

B zazmanuu 1 Hy>KHO BbIOpaTh BCE IIPABUJIbHbIE OTBETHI.

1. [3] Ksagparuunasi ¢popma Ha3bIBAETCS 0MPuyamesvho onpedesernoti, ecyiu Ipu JoboM HeHyIeBoM Habope
3HaYeHUl IePEeMEHHbIX 3HaUeHne (POPMBI OTPUNIATEIbHO. [Ipn KaKuX 3HAYEHUSX TapaMeTpa t KBaIpaTHIHAS

dopma
_2-%'% - 2-%'% - t«T% - 21’2 + 2x120 — 22123 + 22973

OTPHUIIATEILHO OlpeieseHa’

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

2. [3] IIpu kakux 3HAUEHMSIX TApAMETDA @ TIPSIMbIe

x:2—3t7 $:1_2t,
bi: Qy=1—=2t, u lo: { y=2—2t,
z=a+ t z=3—2t

epeceKkaroTes’?

Orser:

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

i -

_ —en

2

n:ln

a)p<i O 6)p>+ O B)p>1 O r)p>1 O

9

2
4. [3] Pemmre muddepernmuansuoe ypasuenne f, = %- - f,, BBIIOIHEB 3aMeHy: T = u + v, y = ..

Orser:

5. [3] Hycrs Ty, T, S, M, L — ocHoBHBIe 3aMKHYyThIe Kiacchl. Haiitu nosmaom 2Kerasikuna 6ysieBoit byHKImun
f(z1, e, x3) € S\T} 6e3 PUKTUBHBIX MEPEMEHHBIX C HYJEBBIM KOIMMUIMEHTOM TIPU T + 3.

Orser:




6. [3] Ucmonbayst Mmero pesostionuii JOKa3aTh HEBBITOJHIMOCTE MHOXKECTBA (DOPMYJI

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

OTser:

7. [3] I'pad Ha n BepmmHax 3ajaH MaTpHIEl CMEKHOCTH JIUOO CIIUCKOM cMexkHOCTH. Hamummure onenky
BPEMEHHON CJIOKHOCTHU KAk I0il U3 yKa3aHHBIX olepaluii B TepMuHax O st 060ux criocoboB 3aianus rpada
B 3aBHUCUMOCTH OT 7. BO Bcex omeparusix BEPIIUHBI 38JaI0TCS CBOUMU HOMEPAM.

01 2 3 4
0[{0]1]0]0]|0 1>
a a 171]0(0]1]|1 —-+3—-4-0—-0
@ 2(0]0]0]0/|0 - O
3/0|1]0]0]1 -124->9
e @ 4[0[1]0]1]0 1535
Tpunep rpada CooTrBeTcTByIOMAT CooTBeTCTBYIOIIHIH
MAaTPUIA CMEKHOCTH, CIIUCOK CMEYKHOCTH,
int[,] LinkedList<int>[]
Orneparust I'pad 3aman marpuneit | 'pad 3aman  crnmckom
CMEKHOCTH CMEYKHOCTH

JlobaBuTh pamHee HE CyIIECTBO-
BaBIIee pedPo MEXK Y JIBYMS Bep-
IMMMHaMN

IIpoeeputs cyiecTBOoBanmEe Ped-
pa MexXK1y Tapoit BepInH

HaiiTu BepmmHy cO CTeleHbIO
oznuH (OHO MHIMIEHTHOE Pebpo)

8. [3] Onwmmure Tuns A, B, C, D Tak, 4TOObI NPUBEICHHBINA (DparMeHT Kojia Ha si3bike CF# KOMITHIMPOBAJICS
u paboTaJ 6e3 omuboK, HO, ec/i yOpaTh OJuH JiI000# OIIepaTop IBHOTO MPEOOPA30BAHUS THUIIA, ITPOUCXO/IAIA
omunbKa KOMIWJISIIUN WU BpeMeHu BbinosiHeHus. Cpemu TunoB A, B, C, D jio/ikeH OBbITH XOTsl ObI OJIMH
unrepdeiic. Ecan BO3MOXKHO HECKOJIBKO PEIEHUN, 3aIUIIuTe J1o0oe.

®parmenT Koja: O6pasen odopMenns oTBeTa:

A al = new AQ); interface A {}

C cl = new CQ); class B: A {} OTBerT:
A a2 =cl interface C: A {}

D d1 = (D)a2; class D: B, C {}

B bl = (B)di;




I'pymma @PUMT-401 ®.1.0.

Dk3amMeHarmoHHbIil 6miter Ned (smcr 2)

9. [3] Jlana MapkoBckas 1enb X (n) CO CJICAYIOMUMH NEePEXOJHBIMU BEPOATHOCTAMU:
P(1,1)=2%2 P(1,2) = P(1,3) =0

P(2,1) _ % P(2,2) = P(2,3) =0
P(3,1)=0 P(3,2)=01 P(3,3)=0.9

B HYHGBOﬁ MOMEHT BC€ COCTOAHHA CHUTAIOTCA PaBHOBEPOATHBIMUA. Haﬁ,[[HTe BEPOATHOCTU TOT'O, YTO:

= o=

a) X(0) =1, o) X(8) =3,
6) X(0)=1, X(1) =2, X(2) =2, ) HailuTe CTAIIOHAPHOE PACIPE/IesIeHNE,
B) X(11) =2, ecsim X (9) =1, X(10) = 2, ’K) Hall/luTe MATOXNJAHHE MOMEHTA IIE€PBOIO
r) X(2) =3, HOIIa/IaHUSI B COCTOSIHHE 2.
Orser:

10. [3] Muoxecrso Bepuun D rpada G = (V, E), Takoe, 9ro Kaxjas Beprimaa u3 V\D cMexxHa XOTs
OBl ¢ OJHOI BepmMHOI M3 D, Ha3bIBaeTCHd JOMUHUPYOUWUM. PACCMOTPUM YKAJHBIA aJrOPUTM IIOCTPOCHUS
JIOMAHUPYIOIIEr0 MHOYKECTBA!

1. mosoxute D = ();

2. noka G — He mycroit rpad, MOBTOPSATH
3. BbIOparh B G BEPIMHY ¥ MAKCUMAJIbHOI CTEIeHH;
4. nonoxute D =D +v; G =G —v — {u | u cmexxHa ¢ v}.

[IpuBenure mpumep rpada, Ajasd KOTOPOrO 3TOT aJrOPUTM CTPOUT HE HAWMEHBIee II0 YHUCIY BEPIINH
JOMUHUPYIOIIEe MHOXKECTBO.

Orser:




11. [3] B rpuaeBsiToMm napcree, B TPHIECATOM TOCYAPCTBE YKIJIa—ObLIa MIMTHOHCKAs CeTh U3 N MIITHOHOB.
W 6put y 9T0il CKA309HON CeTU CKA30YHBIN IEHTP, KyJa CTEKAJIUCH coolIneHus. V1 BOT B 9TOi CKa304HOMN
CeTu Ha3HadveHbl cKazounble ydenns. [IINMMOHBI MO/KHBI IIepegaBaTh B HEHTD COODIIEHUS O IpoBajie Jubo
HEIMOCPEJICTBEHHO, JIMOO OIOCPEIOBAHHO Yepe3 JAPYIUX IMUOHOB. lIpudem JieyiaTh OHU 3TO JIOJIZKHBI TOXKE
CKa309HO. A WMEHHO: COODINeHNe O MpoBaje (CBOEM WJIM KOJIJIETH, HEIOCPEJICTBEHHO B IEHTD WJIN JKe
TOBaPUIILy — HEBAYKHO) —blii IIIIMOH BCErJia TePEJIaeT BEPHO C BEPOSITHOCTHIO P; (U, COOTBETCTBEHHO, MEHSIET
€ro Ha IMPOTHBOIOJIOKHOE C BEPOATHOCTHIO 1 — P;).

[Tomorure KaxkIOMy IIITHOHY MOHSATD, IO KAKOH IEMOYKe HY>KHO MEePeJaTh B IEHTP COOOIIEHNE O IIPOoBaJjie
TaK, ITOOBI BEPOSITHOCTD MCKAXKEHUSI COODIEHNUsT OKA3a/1aCh MIHIMAJILHOIA.

[IpeutokuTe MATEMATHIECKYIO MOJIEIb 9TON 3a/a9d KaK 3a/Ja9d ONTUMHUBAINKA Ha rpade U OMUIINTE
HebOpMATLHO AJITOPUTM ee PelleHts, HMeomuil ciozkHocTs O(n?).

Pemenune:



