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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMHA MaTepHaJIaMHU

Iesbro0 0CBOCHMSI JUCLUILUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

OIIK-3 CnocobeH TPOBOAWUTH aHAM3 MaTEMAaTHYECKUX MOJENeH, CO3/aBaTh
MHHOBAI[MOHHBIE METOJbl PEILICHUs NPUKIATHBIX 3a7ad Npo(hecCHOHAIBHON IesTeNbHOCTH B
o0nacti MHQOPMATHKU U MATEMAaTHYECKOTO MOJICITUPOBAHUSI.

PesynbraTamu OCBOGHUS TUCLMILIMHBI ABJSIOTCS CIEAYIOLUINE MHIAMKATOPbI JTOCTUKEHUS
KOMIIETECHIIUN:

HOIIK-3.1 [IpoBoauT aHAIU3 MaTeMaTUYECKUX MOJICIIEH U CUCTEM

NOIIK-3.2 IIpumeHsieT MaTeMaTH4eCKHE MOJENIN, METOJbl Ul PEIICHUs MPUKIIAJIHbBIX
3a71a4 Npo(ecCUOHANBHOMN NesITeIbHOCTH

NOIIK-3.3 Pa3pabarbiBacT HOBBIE aJTOPUTMBI U METOJbI PEUICHUs MPUKIATHBIX 33734
npoeCCUOHATIBHON ~ AEATENbHOCTH B 00jJacTh  MH(POPMATMKM M MaTeMaTH4YeCKOro
MOJIETTUPOBAHUS

2. OueHoYHbIE MATEPHAJBI TEKYIIET0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

DNIEeMEHTHI TeKYIIETO KOHTPOJIS:
e 3aJ1auy;
®  WHAWBUIYyaAJbHBIC 33JIaHNUS,
® 3aJaHUs Ha pa3pabOTKy MPOTrpamMM;
® 3aJaHUs JUIS IPOSKTHON PabOTHI.

3amgauyu (MOIIK-1.1, UOIIK-1.3)

Cemunap 1. J/loka3zaTeabcTBa
1.1. PaccmoTpuM /10Ka3aTeNbCTBO:

1=vI= /DD =v=1v=1=(V=1) =it = -1

() HaiiTu ommOKu B JOKa3aTeabCTBE
(b) Toxazats (6e3 ommboK), uro, eciu 1 = —1, 10 2 = 1.
1.2.
Haiiti ommOKK B 10Ka3aTeIbCTBE.

1. Tlycth a u b paBHBI U OTJIHYHBI OT HYJIS: @ = b

2. YMmHOXuM Ha a: a’> = ab

3. Beowrem b%: a? — b? = ab — b?

4. Pa3noxuM 00e 4acTH Ha MHOKUTEJIH: JIEBasi YaCTh — Pa3HOCTh KBAAPATOB, B MPaBOii
BbIHECEM b 3a ck0OKH, Kak o0t MHoxuTens: (a — b)(a + b) = (a — b)b
Paznenrum va (@ —b): (a +b) =b
VYurem,yto a = b: 2a = a.

7. TlogenuMm Ha 4uclO, HE paBHOE HYJO: 2 = 1.
1.5.
ITokasath, uro log, n ectsb MO0 1EN0e, THOO HPPALMOHALHOE YUCIIO, €CIIH N — HOJIOKUTETBHOE
1e10€ Yucii0. MOXKHO MCIOb30BaTh JH00bIE H3BECTHBIC (DAKTHI O IEJIBIX MM MPOCTHIX YUCIIAX.
1.6.
Eciu Bo3BeCTH HppalMOHAILHOE YUCIO B MPPAIMOHATBHYIO CTEIIEHb, MOYKHO JIH TTOJyYHUTh B
pesyIbTare panroHaabHoe unciio? ITokasaTs, 4To 3TO BO3ZMOXKHO, € IIOMOIIBIO Tepedopa Beex

o u

V2
CIIy4aeB, PAaCCMOTPEB YUCIIO V2.
1.7.
[TokakuTe OT MPOTUBHOTO, UTO €CIIM ab = N, TO ¥ WU @, WX b JTOJDKHO OBITh < vn,tnea, b, n
€CTh HEOTPHUIIATEIbHBIE BEIIECTBEHHBIE YHCIIA.
1.9. Mcnonb3yst IPUHIIAIT BITOJIHE YIIOPSIOYHBAHUS, JOKA3aTh:



n

Z 2 = nn+1)2n+1)

6
k=0
1.10. Hcnonb3yss HPUHLUI BIOJHE YIOPAMOYMBAHUSA, II0KA3aTh, YTO YPABHEHUE HE HMMEET
peLHeHI/Iﬁ B ICJIBIX ITOJIOKHUTCIBbHBIX qyucJiax.
4a3 + 2b3 = 3.

1.11.

Kakue u3 NPUBCACHHBIX MHOXCCTB UMCIOT MHHUMAaJIbHBIN 9JICMCHT, U KaKHE€ SBJIAIOTCS BIIOJIHC
ynOpH,I[OLIeHHBIMI/I? I[J'IH TEX, KOTOPBIC HE SABJIAIOTCA BIIOJHC YIIOPAAOYCHHBIMH, YKaXXUTC
INOAMHOXKECTBO, HC MMCIOIIICC MUHUMAJIBHOI'O 3JICMCHTA.

(a) Llemnsle uncaa > —/2.

(b) ParmonansHble uncia > /2.

(c) PamnonansHbie ApoOu Braa 1/n, rae n — 1enoe moJ0KHUTEITBHOE YUCIIO.

(d) MuosxecTBo G pauMOHaNIBHBIX Ynced Buga m/n ,raem; n > 0un < g, g = 1019°,

() Muoxectso F npo6eii Buga n/(n + 1): {%, %, }

1.12.
C nmoMonip0 HHIYKIKHU 10 N T0Ka3aTh, 4To 1 Jro0eix n € N, r # 1
TTL+1 -1
1+r+ri+ - 4r"=———
r—1
1.13.
Yucna Gubonayuu F (0); F (1); F (2); ... ©IMEIOT BUA:
F(0)=0
F(1) =1

Fn)=Fn—-1)+Fn-2),n=>2
To ecTh, mepBbie HeckobKo uncen paBHbl 0, 1, 1, 2, 3, 5, 8, 13, u 21. Jloka3aTh Mo MHAYKIUH,
yto Ui Bcexn = 1:
F(n—1F(n+1) - (F(n))" = (-1)"
Joxa3ath, HCTIONB3Ys 0000IIEHHYIO UHAYKITUIO:
p" —q" 1++/5 1-+/5

F(n) = T, > 1=
1.15.

Ha nocke nanucans! qBa uncna 1, 1. Brincas mMexay dnciaMu UX CyMMY, MbI ITOJIy4YUM 4ducia 1,
2, 1. [ToBTOpUB 3Ty omepaluto eme pas, moxydum gyucina 1, 3, 2, 3, 1. Ilocne Tpéx onepanuii OyayT
yucna 1,4, 3,5, 2, 5, 3, 4, 1. KakoBa Oyaet cymma Bcex 4ucen Ha qocke nociie 100 oneparmii?
1.16.

Bbl HaumHaeTe co CTONMKM U3 N KOPOOOK. 3aTeM BHI JeaeTe IMOCIEeN0BaTeIbHOCTh X010B. Ha
Ka)XJIOM XOAY BbI JIETUTE OJHY CTONKY SIIIMKOB Ha JIB€ HEMyCThle cTONKU. Wrpa 3akanunBaeTcs
KOT/Ia Y Bac €CTh N CTOIOK, KaXK/1ask U3 KOTOPBIX COACPKHUT OJIHY KOPOOKY.

Br1 3apabatbiBaeTe Oaiibl 3a KaxX/IbIi XO/I: €CITU BBl pa3/IeNTe OJJHY CTOIKY BBICOTOU a+b Ha 1Be
CTOIIKH BBICOTOM @ M b, TO 3a 3TOT XOJI BBI IMOJTy4aeTe Oayuiel ab.

Bam o6muii 6am1 — 370 cymMmMa O4YKOB, KOTOpbIe Bbl 3apalaThiBaeTe 3a KaxkIbld xoia. Kakyro
CTpAaTEruio BbI JOJHKHBI UCTIOIH30BaTh, YTOOBI MAKCUMHU3UPOBAThH CBOW 00MIuit 6amn?

Cemunap 2. Jloruka BbICKa3bIBaHMil

2.1.

B Bamiem kypce ects y4eOHUK U BBITycKHOM dKk3ameH. [Tycts P, Q u R — crnenyromue
BBICKA3bIBaHUS!

P = Bel nonyuniu nATEPKY Ha BBITYCKHOM dK3aMeHe.

Q = Bbl BBIIOTHIIN BCE YNPAXKHEHUS U3 KHUTH.



R = BeI nmoyumiin naTépky 3a Kypc.

[TepeBenute cieqyromue yTBEPKACHUS B IPOMIO3UIIMOHATIbHBIE (DOPMYJIBI, HCTIONB3Ys P,
Q, R u mponozunmonansueie cBsizku AND; NOT; IMPLIES.

(a) Be1 momyuwim naTé€pKy 3a Kypc, HO HE BBITIOJIHUIH BCE YIPAXKHEHHS U3 KHUTH.

(0) Bol monmyurin nATEPKY 3a 9K3aMEH, BBITIOJIHIIIN BCE YITPAXKHEHUS U3 YICOHUKA U
MIOJIYYWJIM IIATEPKY HA YPOKE.

(C) YUtoObI monyuuTh MATEPKY 3a KypC, BAM HEOOXOIUMO MOJIYUYHTh IIATEPKY Ha
BBIITYCKHOM JK3aMEHE.

(r) Bel mostyumiin nATépKy 3a 9K3aMEH, HO HE BBITIOJIHIIIN BCE YIIPAKHEHUS U3 KHHUTH;
TEM HE MEHEe, BBI ITOJIYIHUTE MSATEPKY 32 KYpC.

2.2.

byneBa 5oruka BO3HUKAeT MPH MPOEKTUPOBAHUU LUMPOBBIX CXEM C HCIOJIB30BAHHEM
corialeHusi, corinacHo koropomy T coorserctByeT 1, a F - 0. IIpocTtbiM npumepom siBisieTcs 2-
OWTHas cxeMa MojJycymMmaropa. JTa cxema UMeeT 3 JBOMUYHBIX BXOJa,dq;aq U b, U 3 TBOMYHBIX
BBIXOJIa, C; Sg; So- 2-OMTHOE CIIOBO @4 A €CTh ABOMYHOE MPEJICTABICHUE 1I€JIOT0 uucia, k, ot 0 1o
3. 3-0uTHOE CJI0BO CS1S €CTh ABOMYHOE TperacTaBienue k + b. TpeTuit BeIXoaHOU OUT, C, €CTh
oum nepenoca.

Tak, ecru k=1 uw b=1, 0 ayap =01, u cs;S, =010, TO0 ecth, 3-OuTHOE
npejacTaBieHue cyMmsl 1 + 1.

DaKkTHYECKH, MOCIEeTHUN OUT mepeHoca paBeH | TOIBKO TOT/Ia, KOT/Ia BCE TPU JBOMYHBIX
BXOJIa paBHBI 1, To ecth korna k = 3 u b = 1. B atom ciygae ¢s;Sy; = 100, To ectb, IBOUIHOE
npencrasieHue 3 + 1.

DTOT 2-OUTHBINA MMOJIyCYMMATOP MOYKHO OITUCATh CICAYIONUMH (GOpMyJIaMu:

co = b;

So = ay XOR cy;,

c; = ay AND cy(mepenoc B paspsz 1);
s1 = a; XOR cq;

¢, = a; AND c;(nepenoc B paspsiz 2);
c=cy

(a) O6oOIMTE TPUBEICHHYIO BBIIIE KOHCTPYKIIHIO 2-OMTHOTO MOJycyMMaTopa Ha n > 1
OWTHBI TOYCyMMAaTOp C BXOJAMH Q;...;4q; Qg U b W BBIXOAAMU C; Sy;...;S1; Sg- TO €CTb,
BBIBEIUTE MpOCThIe hopMybl 4t s; U ¢;, 0 < i < n+ 1, rae ¢; ectb nepeHoc B paspsane i + 1,
UC=Cpsq-

(b) Hanummte aHanmoruyHbie onpeaeaeHus At nudp U IEpeHOCOB B CymMMe IBYX n + 1-
OWTHBIX ABOWYHBIX YHCEN Qy;...;A1; Qg9 U by;...;by; by. BbllieynoMsHyTble CyMMaTOPBI,
NPEJCTAaBJICHHBIE B BHJIE IIU(PPOBBIX CXEM, COCTOST M3 IOCIEIOBATEIBLHOCTH OIHOPA3PSIHBIX
MOJTyCYMMAaTOpPOB WJIM CYMMAaTOpPOB, COEIMHEHHBIX IMOCIIEOBATETbHO. DTH CXEMbl UMUTHUPYIOT
OOBIYHOE CIIO)KEHUE «B CTOJIOMK», TJ€ TIEPEHOC B CTOJOEI BBIYMCIISIETCS HEMOCPEICTBEHHO W3
nepeHoca B MpeAbIIyIUi cToI0el, U MePEeHOCHl TOJKHBI MPOUTH Yepe3 Bce CTONIOLBI, Ipexie
4yeM OyJIeT onpeAesieH MePeHoC B MOocIeAHUN cTon0er]. CXeMbl TaKoi KOHCTPYKIIMH HA3bIBAIOTCS
KacKaJHbIMH cyMMaTtopamMud. OHHU TPOCTHI I TOHMMAaHHS M 3allOMUHaHUS W TpeOyloT
NPaKTUYECKH MUHUMAJIBHOTO KOJIMYECTBA ONEPAIHii, HO BRIXOJHBIM OMTaM BBICOKOTO MOPSIKA U
OKOHYATeJIbHOMY IE€peHOCY TpeOyeTcsi BpeMs, MpONOpPLUUOHATIBHOE N, YTOOBl JOCTUYb CBOUX
KOHEYHBIX 3HAYEHUH.

(c) Ckosbko omepanuii KCMOb3yeT Balll CyMMaTop U3 YacTH (D) 11 BeIYKMCICHUS CyMMBbI?

24.

€)) [Tokaxkute, 4TO PopMyJia BBIMOTHUMA:

(P IMPLIES Q) OR (Q IMPLIES P)

(b) Mycte P u Q — mnpomno3unmonansHeie ¢opmyiel. Onumure oaHy ¢opmyny R,
UCTIOJB3Ys TOTbKO onepatopsl «AND», «OR», «NOT» u xormuu P 1 Q, Tak uro R neficTBuTeNnbHa
TOTJa ¥ TOJIbKO Tor/a, koraa P u Q sKBHUBaJIeHTHEI.



2.5.
[TpoBepbTe 3KBUBAICHTHOCTD (HOPMYJT HECKOJIBKUMHU CIIOCOOaMHU.

(x®( - 2) =(xDy) > (x ®2)
(xz(y—>z))=((x5y)—>(xzz))

Cemunap 3. Ilpegukarnbi

3.1.

JU1st KaXa0ro U3 CIeyIOIUX BbICKA3bIBAHMIA!

1. Vx.3y.2x —y = 0.

2. Vx.3y.x — 2y = 0.

3. Vx. (x < 10) - (Vy.(y < x) = (y < 9)).
4, Vx.y.[(y > x)&(3z.y + z = 100)].
OIpCaACINTb, BCPHBI JIM OHU, KOT'Ia ICPCMCHHBIC:
(a) HeoTpHUIIaTEIbHBIC LIENIbIE YKCIIA,

(6) uenbie yncna;

(B) meficTBUTEIBHBIC YUCIIA.

3.2.
[Tyctb Q(x,y) yTBep)KICHHE «X ObLT Y4aCTHUKOM Telenioy Y». O01acTh onpeaencHus
T X — 9TO0 HAa0Op BCEX YUYCHHMKOB Ballel IIKOJBI, a JJIs Y — 3TO HabOp Bcex
BUKTOPHH, KOTOpBIE KOTAa-mu00 TPaHCIMPOBAIUCH MO TeleBuaeHuto. Omnpenenure,
ABJLICTCA JIM KaXI0C U3 CICAYIOIIUX BI)Ipa)KCHI/II;'I JJOTMYECKHN JKBHBAJICHTHBIM
npeuiokeHuto: «Hu onuMH y4YeHWK Balied IIKOJIBI HUKOTJAa HE Y4YacTBOBal B
TEJIEBU3NOHHOU BUKTOPUHE».

Vx.Vy.Q(x,y).
dx.3y.Q(x,y).
Vx.Vy.Q(x,y).
Jx.3y.Q(x,y).

PN

3.3. Kakue BbICKa3bIBaHUS NCTHHHEI?
(@ 3Ix.3y.P (x; y) = Jy.Ix. P(x; y)
(b) Vx.3y.Q(x; ¥) » 3y.Vx.Q(x; ¥)
(€) Ix.Vy.R(x; y) » Vy.3x.R(x; y)
(d) (Elx S(x)) = Vx.NOT(S(x))

3.4. Kakne u3 CHEeQyIOIIUX BBIPOKEHUM SBIAIOTCS (POPMYJIaMH JIOTHKH MPEIAKATOB?
BeigennTe cBOOOIHEIE M CBA3AHHBIE IEPEMEHHBIE.
1. vx.3z.(P(x,y) = P(y,z2))
2. R(x)&(Vx.F(x))
3. Vx.(P(x) » Q(x)) = 3x.P(x) » Vx.P(x,y))

3.5. PaBHOCUJIbHBI JIU POPMY.JIbI:
L F1 = @@0)WFE®&GY)uF2 = (Vy)Ex)(F(x) &G6(y));
2. F1 = @0(F@) - G uF2 = (Vy)E0)(FX) = GO)).



3.6. ITokazartp, 4yToO cleayroIIee paccykaeHrue HeaorndHo: [lepbs ecth TonbKo y nTuil. Hu
OAHO MIJICKOIIMTAIOMICC HE ABIACTCSA HTPII.[GfI. 3Ha‘II/IT, Y HCKOTOPBIX MJICKOIIUTAIOIIUX
€CTb Iephsl.

3.7. Iloka3zath, 4YTO CJEIYyIOIIEEe pPACCyXICHUE HEJIOrMYHO: HHMKTO HEe moWMeTr 3TOoro
COOOIIIEHUSsI, €CIIH KTO-HUOY/Ib HE pa3rajiaeT Koja. 3HAYUT, HUKTO HE CMOXET TOHATh
3TO COOOIIEHHE.

3.8. IIpuBeauTe OTpUIIAHUSA CICAYIOMUX HOPMYII:
1. 3Ix. (A(x)&B(x)&C(x))
vx.(A(x) = Vy.B(y))
3. Vx.(A(x) v3y.B(y))

N

Cemunap 4. MHo:KeCcTBa, 10CJI€10BATEILHOCTH, ONHAPHbIE OTHOLLIEHUS
4.1. lokaszats, ut0 (A S B) & (ANB =A) © (AUB = B).
4.2. Jlokazats, uro A\(B\C) = (A\B) U (AN C).
4.3. Jloxa3atb, 4ToO:

Pow(A N B) = Pow(A) N Pow(B);

Pow(AUB) € Pow(A) U Pow(B).
4.4 Tlycts A, B, C, D — HemmycThie MHOXKECTBA. [lokaszars, 4To:

(ASB)AND (C < D)= (AxC) < (BxD);
(AxC)u(BxD)c (AuC)x(BUD).

4.5. Kakumu cBoiicTBamu o6nanaer oTHomenue xRy: x2 + x = y? + y, onpeznenenHoe Ha

MHOKECTBE NEHCTBUTEIILHBIX qrCel (pediekcuBHOCTD, CUMMETPUIHOCT,
TPaAH3UTHBHOCTH)?
4.6. Kakue GyHKIUY SIBISFOTCSI HHBEKIUSIMH, CIOPBEKIHSIME, OUCKITUSAMU:
filx) = e*;
folx) = x° — x;
falx) =2x+1;
falx) = x2.

4.7. Kakue OTHOIIEHUS SBJISIIOTCS OTHOIICHUSIMH SKBUBAJICHTHOCTH WJIU TOPSAKA
(cTpOroro UM HECTPOTOTO, TMHEHHOTO WIIM YaCTUYHOTO):
XRy:xmod 3 =ymod 3; x,y €EN;
XRy:xmod 3 <ymod 3; x,y €EN;
xRy:xmody =0; x,y € N.

NuauBuayansnbie 3aganus (MOIK-1.1, UOTIK-1.2)
W3 2. Beicka3biBaHus, 0yJeBbl PYHKIHH, IPEANKATHI.
2.1.
Pemmth 3a1a4y ¢ MOMOIIBIO TaOIHII HICTUHHOCTH, IIEPEOOPOM BCeX clydyaeB, MpeodpazoBaHUEM
dbopmyn B HopManbHYyIO popmy. bpayh, Jl>xoHc 1 CMUT OOBUHSIFOTCS B TIOJIENIKE CBEICHHM O
MOIJIEXKAITNX HATOTOBOMY 00JI0KeHHUI0 Joxoaax. OHU Aar0T MO MPHUCITOMN TaKue MOKa3aHUs:
bpayn. JIxxonc BuHoBeH, a CMUT HEBUHOBEH.
Liconc. Ecnu bpayH BUHOBEH, TO BUHOBEH U CMHT.
Cmum. 51 HEBUHOBEH, HO XOTS OBl OJUH U3 HUX JBOUX BUHOBEH.
a) CoBMeCTUMBI JIM MOKa3aHUsI BCEX TPOUX 3a0/I03PEHHBIX?
0) [lokazaHus 0HOTrO U3 OOBUHSAEMBIX CIIEIYIOT U3 IIOKa3aHUI IPYroro; 0 YbUX MOKa3aHUIX
UJET peub?
B) Ecnu Bce Tpu HEBUHOBHBI, TO KTO COBEPILI JIXKECBHUIETEIHCTBO?
r) [Ipennonaras, 4yTo MokasaHus BceX OOBUHSAEMBIX BEPHBI, YKa3aTh, KTO BUHOBEH, a KTO
HEBHHOBEH.

I[) Eciu HeBUHOBHBIHM rOBOPUT IIpaBAay, a BHUHOBHBIN JDKCT, TO KTO BUHOBECH, a4 KTO HCBHHOBEH?
2.2.



[MTocTpouTs TabaMIly HCTUHHOCTH Uit GyHKIMH (X — yz) = (y V (2 — x)).
2.3.
[TpuBectu popmyy u3 3aganus 2 K TU3BIOHKTHBHON HOpMaIbHOU (hopme.
2.4.
[TpoBepuTH 3KBUBAJIEHTHOCTDH (hopMyT X — (Y = Z) ¥ (X — ¥) = (X — Z) ABYMS CIIOCOOAMHU.
2.5.
[Toka3aTk, 4To JuIs JIF000H HOPMYIIBI HAJl MHOKECTBOM (QYHKIMH {—,A,V, } MOXHO HANTH
9KBHUBAJICHTHYIO (OpMYITy, CoJepx aIlyto ToibKko {V, }. [IpuBectu mpumep.
2.6.
N300pa3uth reoMeTpudeckoe Mecto Touek P(p; q), Ui KOTOPBIX:
(@) Vx. x> +px+q>0;
(b) 3x. x% + px + q > 0.
2.7.
JUJ1st Ka)J10T0 BBICKA3bIBAHUS:
(1) Vx. 3y. 2x —y =0;
(2) Vx.3y. x -2y =0;
(3) Vx. (x <10) = (Vy. (y <x) = (y <9));
(4)vx. Iy.[(y >x) A(3z. y + z=100)];
OnpenenuTp, SABISIOTCS JIM OHA UCTUHHBIMU, JUTS CICAYIOUINX 00JIaCTel OnpeneneHus
HepeMEHHBIX:
(a) HeoTpHIIATEIIbHBIC 1IEJIBIC YUCIIA;
(b) nenple ynca;
(c) melicTBUTEIBHBIC YHCIIA

U3 3. Teopusi rpacdosn

JlaHa MaTpHIIa CMEKHOCTH B3BElIEHHOro oprpada. PemnTs cnenyromue 3a1a4u:

1. HapucoBats auarpamMmy oprpada.

2. IlocTpouTth MaTpuily KpaT4aiIINX IyTEH, UCIOIb3Ysl BOJTHOBOM aJITOPUTM.

3. Onpenenuts, sBISETCS U oprpad) CHIIbHO, OJHOCTOPOHHE WM €1a00 CBsA3HBIM. [locTponTh
daxTop-rpad.

4. Haiitu auaMetp, panycC U LIEHTPbl COOTBETCTBYIOIIETO HEB3BEILIEHHOTO oprpada.

5. Halitn MUHMMaJIbHBIE ITyTH OT LIEHTPA J0 BCEX BEPIIMH AITOPUTMOM JIEHKCTpPHI.

6. [TocTpouTh KpaTyaiilliee OCTOBHOE JIEPEBO COOTBETCTBYIOILIETO HEOPUEHTUPOBAHHOIO Ipada.
7. Onpenenuts, sIBISETCS JIM HEOPUEHTHPOBAHHBIN rpad sitepoBeIM (ToysiinepoBsiM). Eciu
Jla, HATH 2MIIepOB UK (1IETIh).

8. ITocTponTh B HEOPUEHTUPOBAHHOM T'pade raMUIbTOHOB LUK (II€TIb) HIIU 1T0Ka3aTh, YTO 3TO
HEBO3MOKHO.

9. Yn0oXuTh HEOPHEHTUPOBAHHBIH Ipad 6e3 KpaTHBIX pedep Ha IIOCKOCTH, TU00 M0Ka3aTh, YTO
3TO HEBO3MOKHO.

10. HaiiTu onTuMasbHy10 packpacKy HEOpUEHTHPOBAHHOTO Tpada.

N3 4. ®opmanbHble IPAMMATHKH U A3bIKH
4.1.
[Toctpouts hopmanbHyrO rpaMMATHUKY, OTIMCHIBAIONIYIO MATHHAPOMBI YeTHOU JITHHBI U3
cuMBoJioB {0,1}. BemomauTte Bocxoasmuii anaau3 ciaosa 00111100.
4.2.

[TpuBecTn popmanbHyIO rpaMMaTHKy K rpammaruke kinacca3 ¢ T = {X,Y, Z, 1,} u noctpouts
10 HEW KOHEYHBIN aBTOMAT.

e < [lommHoM >—< KOHBIOHKLUA >

o < [lonuHom >—< llonuHoMm >@P < KoHblOHKIUS >

e < KonbroHkuusa >— 1

e < KOHBIOHKIHUA >— X



e < KoHBIOHKIHUA >— Yy
< KOHBIOHKLYS >— Z
< KoHBHOHKLUA >— Xy
< KoHBIOHKLUS >— XZ
< KoHbroHKIUA >— yz
e < KoHBIOHKLHUA >— XyZ
Jlomyckaet 1iu aBToMar CTpoku: «x P xyz @ 1», «xx @ xyz @ y»?
4.3.
[TocTpouTh KOHEUHBIN aBTOMAT, JOMYCKAIOLINH IeCTHAAATePUYHBIC 1[EJIble KOHCTAHTHI S3bIKa
C.
4.4,
[TocTpouTh KOHEUHBIN aBTOMAT, PACIO3HAIOIIHI S3bIK, 33/1aBa€Mblil pEryJIsIpHBIM BbIpRXKEHUEM
0*(1+ 01 + 10)1*0. Kakue ciioBa BKIFOYAET ITOT S3BIK?
4.5.
OKBHUBAJICHTHBI JIM peryisipabie Boipakenus (11 + 0)(11)*01 u (11)*01 + 01(11)*01.
4.6.
[TocTpouTh Mara3uHHBIM aBTOMAT, BBIYHCIAIOIMMK cyneprnosunuio (yakmun M(X,Y) —
makcumyM i3 X u Y, m(X,Y) —muammym m3 X u Y, XuY —uucna O u 1.
[Tpumep: M(0,m(1,0)) = 0.
4.7.
[Toctpouts KC-rpammatuky 1ist si3bika
{wu: w {0,1} *, u mosry4yaeTcs, eciu NpoO4YeCTb W ClipaBa HaJleBO U UHBEPTUPOBAThD}.

3ananusi Ha nporpammupoBanue (MOIIK-1.1, HOIIK-1.2, UOIIK-1.3)

N3 1. Toka3aTebCTBO NPABUWJILHOCTH AJITOPUTMOB.
3agaHue: U3I0KUTH AITOPUTM, JOKa3aTh, UTO OH pELIAET NOCTABIEHHYIO 3a1auy. Peanu3oBars
QITOPUTM Ha JIFOOOM S3BIKE IPOTrPAMMUPOBAHHSL.

1. Anropurm lllTpacceHa yMHOXEHHUS MaTpULL.

2. Pemenue cucteM TMHEWHBIX ypaBHeHUH anroputMoM ["aycca gepe3 UL-pasnoxenue.

3. Tlowuck obpatHoit MaTpuibl uepe3 UL-pasnoxkenue.

4. buHapHOE BO3BEJCHHE B CTCIICHb.

5. ANropuTM YMHOKEHUS OJMHOMOB U AIUHHBIX uncen KapaiyOsl.

6. Marpuunoe Bbraucienue yrcen GudoHavqm.

7. Brictpoe npeobpazoBanre Oypbe U ero MpUMEHEHHE JJIT YMHOKEHHSI TOTMHOMOB U
JUTMHHBIX YHCEII.

8. Aunroputm Kpackaia mocTpoeHust KpaT4aiiiero octoBa B rpagde.

9. Aunropurm IIpumMa noctpoeHus KpaTyaifiero ocroBa B rpage.

10. Anroputm ®opra-bennmana noucka MUHUMaNIBHBIX ITyTEeH OT 33aHHON BEPIIMHbI
rpaga 10 oCTalbHbIX.

11. Anroputm @noiiga-¥Yopiuania Moucka BceX MUHUMAIIBHBIX ITyTel B Tpade.

12. Beluucnenue 3Ha4eHHs NOJIMHOMA 10 cxeme ['opHepa.

13. Beruucnenue 3Ha4eHus HOJIMHOMA 1o cxeme Tonra.

14. TlocTpoenue 3iinepoBa HUKIa B rpade.

15. Beruncnienne x" mod m.

16. INonmHOMMATBHBIN aNTOPUTM ITPOBEPKH YUCIIA HA TIPOCTOTY .

17. Anroputm Kuyra-Moppuca-IIpaTTa noucka noJicTpoku B CTPOKE.

18. Anroput™m boitepa-Mypa moucka rmojicTpoKu B CTPOKE.

19. Anroput™ BeIMHUCTIEHHS paccTosiHUsS JIeBeHITeHA.

20. AnropuT™m Ha BaIl BEIOOD.



N3 2. OcHOBHBIE TUCKPETHbIE CTPYKTYPhbI.
Pa3pabotare mporpammy Ajsl pemieHus OJHOM W3 3aiad. PemieHus B Buje MOJHOTO nepedbopa
BapHaHTOB OLICHUBAIOTCS HAXKE.

1.

IIposepka BoinojHuMocTH KH®.
Jana KH® B Buae Habopa KOHBIOHKIIHIA, 3aJaHHBIX TPOUYHBIMH BekTopamu. [IpoBepurs,
npuauMaer au oHa 3Hadenne MCTHUHA. Ilporpamma pomkHa paOoTaTh C YHUCIOM

nepeMeHHbIX He MeHee 10.

ITouck kopHsi cucTemMbl Oy/1eBbIX YPaBHEHHIA.

Hana cucrema [JH® (KH®) B Buie MHOXKECTB TPOMYHBIX BEKTOPOB, HAWTH JIFOOOW W3
KOpHeii cucreMsl. [Iporpamma momkHa paboTaTh ¢ YUCIOM MEPEMEHHBIX HE MEHEE 5 U C
YHCIIOM YpaBHEHUI HE MEHee 3.

IHocTpoenne npubam:kenHo kpardaiimedn AH® OyiaeBoii pyHkuum, 3axaHHOR
TA0JMIEeH HCTUHHOCTH.

3anas crosiberl 3HaueH OyeBoi pyHKLUH, TOCTPOUTH €€ IPUOJIMKEHHYIO KpaTyailIyto
JH®. [IporpamMma nomkHa paboTaTh ¢ YUCIOM IIEPEMEHHBIX HE MeHee 7.

ITocTpoenne 6e3p130b1TOUHOM TH® OyneBoii pynkumuu.

3agan cronber 3HaueHUi OyneBoi (yHKIMM, HNOCTPOUTh ee Oe3b130bITounyto JJHO.
[Tporpamma pomkHa paboTaTh ¢ YMCIOM IIEPEMEHHBIX HE MeHee 7.

IMocTpoenne BDD-rpada Oy.eBoii ¢yHknum, BbIOOP ONTHMAJBLHOIO MOPSAKA
BepILIMH.

[Toctpours BDD-rpad OyneBoit ¢yHkumMu, 3agaHHOM  CTOJOLOM  3HAYEHH.
OnTuMU3UPOBaTh TOPSIIOK BBIOOpA TMEpPEMEHHBIX pas3iokeHus. [Iporpamma moimkHA
paboTaTh C YMCIOM IIEPEMEHHBIX HE MeHee 7.

BoisiBiieHne n yaanenue GUKTHBHBIX EPeMEHHBIX MOJTHOM OyJieBoi pyHKnmu.

Haiitu u ynanuth (QUKTHBHBIE INEepeMeHHblE MOJHOM OyieBod (GyHKUWU, 3aJaHHOMN
cTosiorom 3HaueHui. [Iporpamma nomkHa paboTaTh ¢ UMCIOM MEpeMEHHBIX He MeHee 10.

BroisiBiieHne U ynajneHue (PMKTUBHBIX epeMEeHHbIX YACTUYHOM OyJ1eBoi GyHKUMH.

Haiftu u ynanuth (QUKTHBHBIE NEepeMEHHbIE YacTU4HOI OyneBoil (QyHKIMM, 33aJaHHOM
crosioom 3HaueHui. [Iporpamma nomkHa paboTaTh C YUCIOM NIEpeMEeHHBIX He MeHee 10.

IHocTpoenne cokpamennoit IH® yacTuunoii 0yJjieBoil pyHKIHUH.

3aman cronben 3HaueHMH OyieBoM (YHKIMH, TOCTPOMTH ee cokpamieHHyoo JHO.
[Tporpamma gomkHa paboTaTh ¢ YMCIOM NEPEMEHHBIX HE MeHee 7.

Pab6ora ¢ MHOXKecTBaAMMU.



Peann3oBaTh MOCTPOEHHE MHOXKECTB C ITIOMOIIBIO TPEIMKATOB MPHUHAUIEKHOCTH U
oIepaluy HaJ MHOYKECTBAMH HA OCHOBE MOOMTOBBIX ONEPaLHii, ECIIH MHOKECTBO 3aJaHO
[I0CJIEIOBATEIBHOCTHIO OMT. YHCITO 3JIEMEHTOB MHOKeCTBa 10 21°.

N3 4. ®opmasibHbIe TPAMMATHKH U A3BIKH

4.1. Pa3z0op pery/isipHbIX BbIpasKeHH.

3anucath (QOPMAIBHYIO I'paMMaTHUKy, IOPOXJIAIOIIYI0 KOPPEKTHBIE PpErysspHble
BelpakeHuss Haj {0,1}. ITocTpouTh Mara3wHHBIA aBTOMAT, PACIIO3HAIOIIMN 3TH BBIPAKCHHUS.
Pazpabotats nporpammy i pa30opa TakKUX BBIPAKEHUH.

4.2. Peryasipuble sI3bIKH.

Pazpaborare mporpammy, KOTOpas IO JaHHOMY PEryJIIpHOMY BBIPAKEHHIO CTPOUT
KOHEYHBIM aBTOMAT, PAaCMO3HAIOUIMNA COOTBETCTBYIOLIUN PETYJSPHBIA S3bIK, U OCYIIECTBISET
IIPOBEPKY CTPOK Ha IPUHAUICKHOCTD 3TOMY SI3BbIKY. [[71s1 yIIpoIeHus MOKHO BBECTH OTPaHUYEHUS
Ha BJIO)KEHHOCTH CKOOOK.

4.3. Pa3oop apudmMeTHdecKHX BhIPasKeHHUId.

3anucath (HOpMAIBHYIO TPAaMMAaTHKYy, MOPOKIAIONIYI0 KOPPEKTHBIE apupmMeTHueckue
BBIPQKEHUS JHOOOT0 s3bIKa MPOTrPAMMHUPOBAHMS, BKJIIOYAIOLIME HAECHTHU(QHUKATOPbI U LEJble
KOHCTaHTHI. [lOoCTpONTh Mara3sMHHBIN aBTOMAT, PAcIO3HAIOMIMK 3TH BeIpakeHHs. Pazpaborath
nporpaMmy Juist pa3doopa TakuX BbIpaKEHUH.

4.4. Pa30op JIOTHYeCKUX BbIPasKeHM.

3anucath (GOPMaTIbHYIO TIpPaMMAaTHKy, I[OPOXIAIOIIYI0 KOPPEKTHBIE JIOIMYECKHE
BBIPQKEHUS JIOOOTO S3BIKa MPOTPAMMHUPOBAHHS, BKJIIOYAIOUINE HACHTH(QHUKATOPHI U IIEJIbIe
KOHCTaHThI. [locTponTh MarasMHHbIN aBTOMAT, paclo3HaOMMK 3TH BbeIpakeHus. Pazpaborath
porpaMmy Juisi pa30opa TaKux BhIpaKEHUH.

na3s.

JlucKpeTHbIE BEPOATHOCTHBIE CTPYKTYPHI.

5.1. 2-SAT

Pa3paborate mnporpammy nans pemenus 3agaud 2-SAT ¢ moMomipio  ciaydyaifHOro
Omyxnanusi. 3afauda 3akitoyaeTcsl B cienyronieMm: /[aHa KOHBIOHKTHBHAS HOpMalbHas ¢opMma,
KaX/asi TU3BIOHKIUS KOTOPOW COAEPKUT JBa ciaraeMbiXx. CyIiecTBYeT JIM Ha0Op 3HA4YEHUs
NEpEeMEHHbIX, Ha KOTOpoM (YHKIHMS, 3aJaHHass 3Tod Qopmynoil, nmpuHuUMaeT 3HaueHue 17
CTaTHCTUYECKH OICHUTh BBIYUCIUTEIFHYIO CIIOKHOCTh NTOPUTMa (KOJUYECTBO OMNEpaIii B
3aBUCHUMOCTH OT YHCIIa TIEPEMEHHBIX U TU3BIOHKIIHIA).

5.2. CoBeplLieHHOe TapocovYeTaHHe

Pazpabotare mporpammy, KoTopasi CTPOMT COBEpILIEHHOE IMapocodyeTaHue B rpade Ha
OCHOBe ciydaiiHOro OmyxnaHus. CTaTHCTUYECKH OLEHUTHh BBIYMCIUTEIBHYIO CIIOKHOCTh
JIropuT™Ma (KOJIMYECTBO Olepaluii B 3aBUCUMOCTH OT YHMCJIa BEPIIMH U pedep).

5.3. O6xoxa rpaga

PazpaboTtare nporpaMmy, KOTOpas MoCelaeT Bce BepIINHbI Ipada Ha OCHOBE ClIyyaifHOro
omyxxnanus. CTaTUCTUYECKH OIEHHUTh BBIYHCIHUTENBHYIO CIOKHOCTh alrOpuTMa (KOJIHYECTBO
orepanuii B 3aBUCUMOCTHU OT YHCJIa BEPUIMH U pedep).

Teopwust nuist 3amanwmii 1-3: https://www.youtube.com/watch?v=JsFH7t X5c8

5.4. Bacunuit u Oap. PaszpaGorare mporpamMmy JUis pelieHHs NaHHOM 3aJadu Jyis
MPOU3BOJIBHON KapThl ropoja. CTaTUCTUYECKH OLEHHUTh BEPOSITHOCTH TOro, 4To Bacuimii
nobepercs hi (6] Oapa, CPaBHUTD c TEOPETUYECKUM pe3yJIbTaTOM.
https://elementy.ru/problems/1033/Sluchaynye_bluzhdaniya

5.5. Monean Erdos—Renyi

PazpaboraTte mporpammy renepaiuu ciaydaiiHoro rpada nmo moaenu Erdos—Renyi (iubo
BOCTIOJIb30BaThLCS TOTOBBIM perenueM https://en.wikipedia.org/wiki/Igraph ). Crenepuposats 100
rpados ¢ unciiom BepimH 1 = 100, p = clnn/n, ¢ > 1, 1 OUEHUTH CIEAYIOIINE BEIUINHBI B
3aBUCUMOCTH OT C:



https://www.youtube.com/watch?v=JsFH7t_X5c8

a) Jlomst cBs3HBIX TpadoB.

b) Haubomnp1as cTeneHs BEpIUIMHBI.

c¢) [lmameTp u paguyc CBSI3HOW KOMIIOHEHTHI.

5.6. Mozenu ciny4aifHbIX TpadoB

Hcnone3ys Tpu Monenu caydaiinbix rpados (Erdos—Renyi, Barabasi-Albert, Chung-Lu),
oueHute BeposTHocTh: rpad ¢ n = (10,20) Bepmmuaamu u m = (10,20) pebGep umeer
TpeyronbHUK. CpaBHUTE PE3YJIbTAThl C AHATUTHYECKAM PEIICHUEM U 3aII0JIHUTE TaOIUILy

3ananue Ha nmpoekTHy0 padory (MOIIK-1.1, HOIIK-1.2, HOIIK-1.3)

I'opon Z cocroutr u3 25 pailoHOB, COEAMHEHHBIX YJIMIAMHM C OJHOCTOPOHHUM WM
JIBYCTOPOHHUM JIBIKeHHeM. Ha kaprte pailoHbI mpe/cTaBieHbl KpyraMH, B KOTOPBIX 3allUCaHO
Ha3BaHMe paiioHa (OykBa A —Y) u k03 uument k, mponoprroHanbHbIN YHCITY KUTENEH paiioHa.
VYnuupl OpecTaBlieHbl JIMHUSAMU, JJIS KaKIOM YJIHIIBI U3BECTHO BpeMs t mpoes3aa mo Heil. B
3aJJaHHE BXOJIST:

1. ®opmasibHas IOCTAHOBKA 33]1a4H.

2. Pa3pabotka anroputMa pemeHus 3a1auu.

3. OneHka ero Ka4ecTBa U BHIYUCIUTENBHOM CI0KHOCTH.

4. Hanmucanue nporpamMmsl, peaiu3yrolien alropuTm.

5. IlpoBepka paboThI aNnTrOpUTMa Ha IPUMEPE.

6. IloaroroBka nmpe3eHTaly U BRICTYIUICHHE C JIOKJIAJOM.

PaGota MokeT BBINIOJIIHATHCA B TpyMIax He 0oJiee YeThIpeX YenoBeK. MIcXxoaHble TaHHBIE K
nporpaMMe IpeJCTaBIIOTCS B BHIe (aima cienmyromero Buma. [lepBas cTpoka COAEpKHT
KOHCTaHTHI, PUBEJICHHBIC B KOHKPETHOM 3a/1aHuu. BTopas cTpoka cofep KUT yucia p u q, Te p
— YHCIIO BEPIIUH,  — 9ucio pedep. 3arem uner p ctpok Buaa A k, A — o6o3HaueHune BepmuHsl, k
— ee Bec. 3aTem uuet q ctpok Buaa A B t f, A — Hagano pebpa, B — konern pedpa, t — Bec pebpa,
paBHO 1, ecu peOpo opreHTUPOBaHHOE, 1 () — eCJIH HeT.

3ananue 1. [lonuueickuii nmarpyib, 00be3xKasi TOpoj, TOJDKEH KaKk MUHUMYM OJIMH pa3
MpoeXaTh MO KaX10# yIuIe U Kak MUHUMYM K pa3 moceTuTh Kax/plil paitoH. CocTaBbTe MapuIpyT
naTpyss, Mpu KOTOPOM Ha 00BE3] ropoja TPATHTCS HaWMEHbIIee Bpems. PesymbraT paboThl
IrOpuUTMa — MapIIPYT U BpeMs Mpoe3/ia o HEMY.

3ananue 2. TpebyeTrcs pacmoaoKUTh B TOPOJIE M MOJTUIEHCKUX YYACTKOB TAKUM 00pa3om,
4TOOBI B CpETHEM MOE3/IKa Ha BHI30B 3aHMMajla MUHMMalbHOe BpeMs. [Ipu 5 ToM Ha BBI30B Bceraa
BBIE3)KAET MallliHa W3 OJFDKaiIIero yJacTka, M 4acTOTa BBI30BOB B PAilOH MPOIOPIIMOHAIBHA
YHCITy JKUTeJlel paiioHa. PesynmpTaT paboThl alropuTMa — HOMEpa pailoHOB, TNI€ PACIIONOKEHBI
YYacTKH, MH(OpMAIMs, OTKyJa BBIE3KACT MAllMHA B KaXABIH pailoH, M CKOJBKO BpPEMEHHU
MPOXOTUT MEXKIY BHI30BOM U MPUOBITHEM MAIIMHY Ha MECTO.

3ananue 3. ['opojackue ciryx0bl UMEIOT B CBOEM pacniopsbkeHur N Tpy30BHKOB /I cOopa
mycopa. ExxenHeBHO TpeOyercst 3a0uparh Mycop U3 KaXJI0ro paioHa, mpuueM o0beM Mycopa B
patione ¢ ko3ddunuentom k cocrtaBisier k emunui. PalloH MOTyT MOCETUTh KakK pas3HBIC
TPY30BUKH, TaK U OJMH I'PY30BUK HECKOIBKO pa3. Kaxkapiii rpy30BHK BMEIIAET M €ANHHII MyCODpa.
Korna rpy30BHK 3aronHeH, OH BO3BpaIaeTcs B MyHKT cOopa Mycopa, BEITPYKaeT MyCcOp U OIISATh
TOTOB K Bble3ly. TpeOyercss pacnojiokUTh B TOPOJi€ MUHHUMAJIbHOE YHUCIO MYHKTOB i cOopa
Mycopa, 4ToOBI TIporecc cOopa 3aHUMan BpeMmsi, He Oombiiee, yeM T. PesympTaT paboThI
QIrOpUTMa — HOMEpa pailoHOB, TIJleé PACHOJOXKEHbI IyHKTHI cOOpa Mycopa, KOJIHMYECTBO
TPY30BUKOB, IPUITMCAHHBIX KAXKIOMY ITyHKTY, U MApIIPYTHl TPY30BHKOB.

Kpurepun ouennBanus:
3a kaxaoe 3aJaHue MOXHO THoday4duTh oT 1 1m0 10 6amioB, KOTOpBIE BBICTABISIOTCS
MPONOPLUMOHAIBHO KOJIUYECTBY IMPABUIIBHO BBIIIOJIHEHHBIX 3aJaHUM.



3. OueHoYHbIe MaTePHAJIbI UTOTOBOT0 KOHTPOJIs (IPOMEKYTOYHOM ATTEeCTAIUM) H
KPUTEPHUHU OLlEHUBAHUS

PeiiTuHr — miian «MareMaTH4ecKkHe MOJAEIH KOMIIBIOTEPHbBIX HAYK»

Ne | 3apanue Banabl

1 3ananue 1. O60CHOBaHKE aITOPUTMOB 10

2 3amanue 2. Onepanyu ¢ OCHOBHBIMH JHCKPETHBIMH CTPYKTYPaMH. 10

3 3ananue 3. Teopus rpados 10

4 3amanue 4. Teopus GopmManbHBIX TPAMMATHK 10

&) 3ananue 5. BepoATHOCTHbBIE CTPYKTYPBI 10

5 Cemunap 1. JlokazaTenbCcTBa B

6 Cemunap 2. Anrebpa JOTHKH 5

7 Cemunap 3. Ilpeaukarsl 5

8 Cemunap 4. MHOXeCTBa U OMHAPHBIC OTHOIICHHS 5

9 Dk3aMeH 30

Hroro 100

bajutel u o11eHKH

Bbajabl Onenka

0-39 HEYJIOBJICTBOPUTEIBHO

40-59 YJOBJICTBOPUTEIBHO

60-79 XOPOIIO

80-100 OTJIUYHO

Bomnpocsl k 3K3aMeny.
HpI/IHHI/IH J0Ka3aTCIbCTBa «OT IPOTUBHOI'0».

Jloka3aTenbCTBO MO MPUHIIUITY BIOJIHE YIOPSIOYSCHHOCTH.
JlokazaTenbcTBa MO METO/1y MAaTeMaTUYECKOM WHITYKITUH.
MomHOCTH KOHEYHBIX U OECKOHEYHBIX MHOYKECTB.
HauBHas u akcuoMatuyeckasi TEOpUsi MHOYKECTB.
OTHOIICHHS 5KBUBAJICHTHOCTH Y TIOPSIJIKA.

NHbeKkTuBHBIE, CHOPbEKTUBHBIE U OUEKTUBHBIE (D)YHKIIUH.
I'padst 1 crtocoObI X 3a1aHUS.

©oN kR WNRE

3aayu MoucKa myTeu.

=
o

. DiinepoBbl rpadbl U 331a4a MOYTAILOHA.

. l'aMuIbTOHOBBI Tpadbl U 3a/1aua KOMMUBOSDKEpA.
. 3a71aua 1noucka rnoToka B CEeTH.

. 3aj1a4a 0 pacKkpacke.

el
B wWN PR

. 3aj1a4ya 0 KpaTyailieM OCTOBE.

[EY
ol

. JlepeBbs 1 UX CBOWCTBA.

[ERY
»

. Knnaccugukanus ¢popmanbHbIX TpaMMaTHK.

[EY
\l

. Koneunriit aBTomar.

[EY
oo

. Mara3uHHbIi aBTOMAT.

=
O

. Mammuna TeropuHra.

. Hopmainbnsiii anroputm Mapkosa.

. HanGonpimmit oO1muit enurens.

. ®yHameTanpHas TeopemMa apupMeTHKY.

NN DN DN
w NN - O

. Monynsaphas apudmeruka.

N
~

. CO‘-IeTaHI/ISI, pPasMEIICHUA U IIEPECTAHOBKHU.



25. OrneHKa BBIYMCTUTEIHHOM CIIO)KHOCTH aaTropuTMOB, O-HOTaIHS.
26. OcHOBHas TeOpeMa O PEKYPPEHTHBIX COOTHOLICHHUSX.

27. CnyyaitHoe OyXJIaHHeE.

28. Cnyyaitoe 6my>xaanue B rpade.

29. Mogenu ciy4aifHbIX rpadoB.

30. XapakTepuCTUKH CITy4allHBIX TpadoB

DK3aMEHAIIMOHHBIA OWJIET COCTOMT M3 JBYX TEOPETHYECKHX BOmpocoB, mposepser MOIIK-3.1,
NOIIK-3.2., UOIIK-3.3. bamibl BRICTABIAIOTCS ClaeAyOmmM oopazoM: 1mo 10 6aioB 3a Kaxablid
TEOPETUYECKHI BOIIPOC, BKIIOYAst OTBETHI HA JOMOJTHUTEIBHBIC BOMPOCH! IO Teme Owmiera, u 10
0aJIOB 32 OTBETHI HA JIONOJIHUTENbHBIE BOIIPOCHI, HE CBSI3aHHBIE C TEMOM OujeTa.

4. OueHOYHbIEe MAaTEePHAJIBI IJISI IPOBEPKH OCTATOYHBIX 3HAHU (cHOPMUPOBAHHOCTH
KOMIIeTeHIHi)

OHGHO‘-IHI)IG MaTepHraIbl AaHAJIOTHUYHBI MaTCpUaiaM TCKYIICTO KOHTPOJIA.

HNudopmanus o paspadoTunkax

BypkatoBckas FOnus bopucoBHa, K.¢.-M.H., JOLEHT, IOLEHT Ka(eapbl CHUCTEMHOTO
aHaJIn3a U MaTeMaTUYeCKOr0 MOJCITHUPOBAHMUS, TIOIICHT



