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BBenenue

[IpakTyeckue 3aHATUA - 93TO IlieJieHanpaBjeHHasA ¢dopma
OpraHU3aIliy I1eIarOTHYeCKOTo IIpOoIiecca, HalpaBjeHHasA Ha YIVIyOJieHUe
HAy4YHO-TEOPETUUECKUX 3HAHUU U OBJIaZleHUE OIpejieJIEeHHbIMU MeTOJIaMU
paboThl, B Mpollecce KOTOPBIX BbIPAOATHIBAIOTCS YMEHHS W HAaBBIKH
BBITIOJTHEHHS TeX WJIM UHBIX YUeOHBIX IENCTBUU B JaHHOU cepe HAYKH.

[IpakTUueckyue 3aHATUA MOpeJHA3HAUEHbl ISl YIUIyOJIEHHOTO
U3y4YeHUsl y4eOHBbIX JUCIUIUIMH U UTPAIOT Ba)KHYI0 POJIb B BBIPAOOTKE Yy
CTY/IEHTOB YMEHHU U HABBIKOB INMPHUMEHEHUs TMOJYyUYEHHbIX 3HAHUU I
pellleHrs TPAaKTUUeCKUX 3aJlau COBMECTHO C mejzlaroromM. Kpome Toro, oHu
Pa3BUBAIOT HAYYHOE MBIIIJIEHUE U pPedb, MO3BOJIAIOT IPOBEPUTH 3HAHUA
CTYZIEHTOB U BBICTYIIAIOT KaK CPEJICTBA OIIEPAaTUBHOU OOPaTHOU CBSA3M.

[lenp  OpakTHUECKUX  BaHATUH -  YIVIYOJISTb,  PacCIIUPSTh,
JeTATN3UPOBATh 3HAHWSA, MMOJIyIeHHBIE HA JIEKINH, B 00001IeHHON popme
U COZIEUCTBOBATH BHIPAOOTKE HABBIKOB MPO(ECCUOHATLHOU JIEATETHHOCTH.

JlaHnHble MeTOoAUYecKHe YyKa3aHUsA K NPAKTUYECKUM 3aHATHUAM
pazpaboTaHbl B COOTBETCTBHU C paboueil IMPOrpaMMoON IO JIUCIHILINHE
«JluckpeTHasi mMaTemMaTuKa» JJisl CTyACHTOB HampaiieHus noarotoBku 09.03.02

«MHpOopMaIIOHHBIE CUCTEMBI U TEXHOJIOTUI.



3anartue 1.

Tema: Onepanuy HAA MHOKECTBAMHU

He.]'lb JaAaHATHA. HOHy‘II/ITB IMPAKTHYCCKNEC HABBIKM U YMCHHUS B UCITI0JIb30BAHNHA

TCOPCTUICCKUX 3HaHUI 00 orcpanusiax HaJl MHOKCCTBAMM IS PCUHICHUA

MPAKTUYECKUX 3a/1a4.
Teopernyeckas 4acTb.

P ACCMOTPETH OCHOBHBLIC IMOHATHA 1 OIIPCACIICHUA:

MHO)KCCTBO; CITOCOOBI 3aJaHus MHOXXCCTB, IIOAMHOKCCTBO, MHOKCCTBO

OJIMHOKECTB (OyJieaH); yHUBEpCyM; OTNEPalMU HaJ MHOKECTBAMH; CBOMCTBA

onepanuii HaJl MHOXKECTBaMU; Kpyru Jiliiepa; auarpaMMbl BeHHa.

IIpakTHUYecKHe 3aJaHUsI HA 3aHSITHE.

1. C nomo1pto Kpyros Disiepa NoKa3aTh:
a) AnB c AUB

0O)A+A=U

B) (M\N) N"(N\M) =

rNecim ANB=C,toCcAuCcB.

2. Ilokaxute CIIpaBCAJIUBOCTb TOXICCTB!:

ANBUB=AUB
(ANBNC)U(ANBNC)=BNC
(ANX)UBNX)=(AUX)N(BUX)

3. Hcxoms W3 OTHOLIEHWW NPUHAMICKHOCTH,
CJIEYIOIINX BBIPAXKECHUM:

AUB\A) = AUB

A\(BNC) = (A\B)(A\C)

3. PemuTh ¢ moMONIBIO KPYroB Jitepa.

AOKAXKUTC CIIPpaBCAJIMBOCTD

A) IIpu 006cnenoBaHUM YUTATENBCKUX BKYCOB CTYJIEHTOB 0Ka3ai0ch, 4To 60%

CTyAEHTOB unTaeT KypHai A, 50% - xxypuan B, 50% - xypuan C, 30% - ;xypHaibl



A u B, 20% - xxypnanel B u C, 40% - xypHanst A u C, 10% - xypnanst A, B u C.
CKOJIBKO CTYZIEHTOB: 1) HE UATAET HU OJIMH U3 )KYPHAJIOB; 2) UATAET B TOYHOCTH

JIBa )KypHaja; 3) udTaeT He MeHee JABYX JKypHaIoB?

B) I'pynna cTy1eHTOB pOX011iia IPOU3BOJACTBEHHYIO MPAKTUKY Ha
npennpustusx A u B. IlosioBuHa cTyneHTOB npoxoauia mpakTuky Ha A. Ha
oboux npeanpustuax Obuto 11 cryaenrtos, 27 cryaentoB Ha B. Ckonbko

CTYJIEHTOB B TPYIIIIE, €CJIA BCE MPOIILIN IPAKTUKY?

Cnucok JuTepaTypbl 1Jisl NOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. [/luckperHas matemaThka ODJIEKTPOHHBIH pecypc : ydeOHOe
nocooue / A.B. IllanomnukoB / B.B. bepexnoit. - CraBpomnons : Ceepo-
KaBkasckuii denepanbubiii yauepcuter, 2016. - 199 c. - Kaura Haxoautcs B
6a3oBoii Bepcun IbC IPRbooks.

2) HoBukoB, ®. A. JluckpeTHas mMaTeMaTvKa : JJid OaKaJlaBpOB U MarucTpoB :
y4eOHUK i1 CTYACHTOB BBICIIMX Y4YE€OHBIX 3aBeJCHUN, OOydaroumxcs 1o
HaIpaBJIEHUIO MOATroToBKH "CucTeMHbIl aHanu3 u ynpasieHue" / . A. HoBukos.
- 2-e m37. - Mocksa [u ap.] : Tlutep, 2014. - 400 c. : wn., Tabn. - (Y4eOHUK ams
By30B). - Ha TuT. 1. u 00:1.: Ctangapt Tperbero nokoieHus. - ['pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [Ipeam. yka3s.: c. 388-399. - ISBN 978-5-496-00015-4
3)IIpocseroB, I'. U. JluckperHas Maremarvka: 3aJaydl W PEIICHUS : Y4EOHO-
npaktudeckoe nocodue / I'. U. [IpocBetos. - 2-e u3a., nomn. - Mocksa : Anbpda-
[Ipecc, 2015. - 240 c. : wi. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-0



3anarue 2.

Tema: Onepanyu HAA OTHOMICHUSAMHU

Heab 3ansiTus. [{oaTydnTh NpaKTUUYECKUE HABBIKA U YMEHUS B UCTI0JIb30BAaHUU
TEOPETUUECKHUX 3HAHUI 00 omepanusax HajJ OTHOIICHHUSIMU JIJIS PEIICHUS
MPAKTUYECKUX 3a7a4.

Teopernyeckas 4acrb.

PaccMmoTpeTs OCHOBHBIE NOHATHS U ONIPEACITICHHUS:

bunapHbie OTHOIIEGHMS; 00JIACTh ONpEACNICHHS; 00JacTh 3HAYCHUH; YaCTHBIC
CIydau OTHOIICHWH; (OpMBI TPEACTaBICHUS OTHOIICHUWI; OIepanuu  Hajl
OTHOILICHUSIMH; CBOMCTBA OTHOIIICHUH.

IIpakTHYecKHe 3a1aHUsI HA 3aAHSITHS

1. JlaHbl ABa MHOXKECTBA X={X], X2, X3, X4, X5, X6} U Y={V1, V2, ¥3, Y4} 1
OTpeiesICeHO OMHAapHOE OTHOIICHUE A={(X, V1), (X2, V1), (X2, ¥2), (X4, V2), (X4, V3), (X5,
V1), (xs, y3)}. JIJIsl TaHHOTO OTHOIIEHUS A:

A) 3ammcath 00J1aCcTh OnpenesieHns u 00J1acTh 3HAUYCHUN;

b) onpenenuTh cedeHus MO KaXI0MY JIEMEHTY U3 X;

B) ompenenmuth cedenust mo mogMHOkecTBaM X '={x;, x4} u X '={x5 X3 X5}
MHO>KeCTBa X

') 3anucarh MaTpUIly U HApUCOBaTh rpad;

J1) onpeaeanTh CHMMETPUYHOE OTHOIIEHHE 4™,

2. Ilyctb X- MHOXECTBO CTYAEHTOB;, Y — MHOXECTBO JUCLUMIUIMH MU
COOTHOIIIEHHE XAy, T1ie X €EX U y €Y, 03HaYaeT «CTYACHT X U3y4aeT TUCHUILTUHY ).
JlaliTe cimoBecHOe omucaHWe OO0acTed OmMpenesIeHHs M 3HAYCHUM, CEUCHHH W
00paTHOTO OTHOIIEHUS, TIOJYUYECHHBIX B 3a7a4e 1.

3. 3anmucartp komnosunuio C = B4 otnomenuit 4 = {(1, 2), (1, 3), (2, 1), (2, 4),
(3,3)} u B={(1,3), (1,4), (2,1),(2,3),(3, 1), (4, 2), (4,3)}. [IpoBeputhb pe3ynbTar ¢
MTOMOIIIBIO OTIepaIuii HaJl MaTpUIlaMH U TpadaMu 3aJJaHHBIX OTHOIIICHUH.

4. Kakumu oO1iumu cBoiicTBaMu 00J1a71at0T OMHApHbBIE OTHOUIEHUS, 33JJaHHbIE
B HEKOTOPOM MHOKECTBE JIt0/1ei X M BhIpa)KaroIKecss COOTHOIUEHUAMM (X;, X; €

X):



a) «x; IOX0X Ha X)»;

0) «X; 3HAKOM C X)»;

B) «X; POACTBEHHHUK X)»;

T) «X; COCEIl Xj»;

1) «X; JKUBET B OJTHOM JIOME C X)»;

€) «X; BECUT OO0JIbILIE, YEM X)»;

XK) «X; TIOAUYUHEH X)».

[To cBoiicTBaM ONpPEAEIUTh KAKHE U3 ITUX OTHOLLEHUM SIBIITFOTCS
OTHOLIEHUSIMU SKBUBAJIEHTHOCTH, MOPSIIKA, TOJIEPAHTHOCTH.

5. IlpuBenute mpuMepsl peIeKCUBHBIX, aHTUPE(DICKCUBHBIX, CHMMETPHYHBIX,
ACUMMETPHUYHBIX, AHTUCUMMETPUYHBIX U TPAH3UTHUBHBIX OTHOIICHH.

6. ITycTh oTHOLIIEHUE A 3a]aHO B MHOKECTBE ACHCTBUTENIbHBIX uncen R. Torna
HA IMJIOCKOCTU KaXKIOW YIOPsII0UeHHOM mape OyAeT COOTBETCTBOBAThH TOUKA C
KOOpAMHATAMU X U Y, €cli (X,)) €EA. OTHOIIEHUE A U300pa3uTCs rpapuKom,
MPEACTABIISTFOITIM CO0O0M TTOJIMHOKECTBO TOUYEK MIIOCKOCTH (00J1aCTH, JIMHUY WA
otnenbHbIe TOUKN). [Ipu 3TOM oTHOLIEHUE 3anuckiBaeTcsa Kak 4 = {(x, y) € R X R|
P(x, y)}, tne P(x, y) — onpeensoniee CBOMCTBO OTHOIICHUS A, BRIpakaeMoe
00BIYHO anreOpanyecKUMU YPaBHEHUSIMU U HEPABEHCTBAMHU.

[Toctpoiite rpaduku 11l CIEAYIOMUX OTHOUICHHH (B TEX CIy4asx, Kormaa
rpaduK sBISETCS YACTHIO IJIOCKOCTH, 3Ta YaCTh IITPUXYETCSH):

a) {(x,y) € RXR| x=y};

0) {(x.y) e RXR| yx};

B) {(x,y) € RXR| y>xu x>0},

1) {(x,y) e RXR| X**+y’=1};

7. lokaxkuTe cienyromue CBOMCTBA CUMMETPU3alMU U KOMIIO3ULIUH
OTOHOIICHUHU:

a) (AB)'=B'47;

0) (AUB)'=4"UBY;

B) (ANB)'=A"1"B";



r) (47)"=A.

Cnucok Jiureparypsl AJ51 HOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpetnas marematnka ODJIEKTPOHHBIA pecypc : ydeOHOe
nocobue / A.B. IlamommuukoB / B.B. bepexnoit. - CraBpomnonb : CeBepo-
KaBkazckuii denepanpubiii yauBepcutet, 2016. - 199 c. - Kaura naxoaurcs B
6a3oBoii Bepcun IbC IPRbooks.

2) HoBuxoB, ®@. A. JluckpetHass maTemaTuka : JiJisi OaKaJaBpOB M MAarucTpoB :
y4eOHUK JUIsl CTYJCHTOB BBICHIMX YYEOHBIX 3aBEJCHUM, OOydarouuxcsi Io
HampaBieHuio moAroToBku "CucremHblii aHanmm3 W ympasieHue" / @. A.
HoBukos. - 2-e¢ u3a. - Mocksa [u ap.] : [lurep, 2014. - 400 c. : wun., Tabn. -
(Yuebnuk st By30B). - Ha tut. 1. u 061.: CTaHmapT TpeTbero MOKOJEHHS. -
I'pud: Pex. YMO. - bubauorp.: c. 386-387. - [Ipenm. ykas.: c. 388-399. - ISBN
978-5-496-00015-4

3)IIpoceetoB, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4d U PEIICHUs | y4eOHO-
npaktuaeckoe nocodue / I'. U. [IpocBeTos. - 2-¢ u3., noi. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : w1 - bubmmorp.: ¢. 233-234. - ISBN 978-5-94280-419-0



3anartue 3.

Tema: OYHKIIHMOHAJIBHLIC OTHOINICHUS

Heab 3ansiTus. [1onyduTh NpakTUYECKHE HABBIKK U YMEHUS B HCTIOJIb30BAHUU
TEOPETUUECKHUX 3HAHWH 00 onepanusax Haa PyHKITMOHATBHBIMUA OTHOIIIEHUSIMH U
OTOOPAXKEHUSIMU JIJIS1 PEIICHUS] PAKTUYECKUX 3a/1a4.

Teopernyeckas 4acrb.

PaccMmoTpeTs OCHOBHBIE OHATHS U ONIPEACITICHHUS:

OYHKIIMOHAIIBHOE OTHOIIEHHE, OTOOpaKEHUE, TUIIBl OTOOpAXKEHUH, Onepaliuy HaJl

0TOOpaskeHUsAMH, 00pa3bl ¥ MPooOpasbl, MOJICTAHOBKH.

HpaKanecmle 3aJJaHUA HA 3aHATHE.

I. B muoxectBe N= {1, 2, 3, 4, 5} 3amaHbl OTHOIICHHUS:
a){(1,2),(2,3),(2.4),3,2), 5, D}
6) {2 D,3,4), 44,5, 3)};
B) {(1,2),(2,3),3,2),(4,3),5, D};
1) {(1,2),(2,3), (4 1), (4, 5), (5, 5)};
n o 1(1,5),2,1),3,4,(4,3),6,2);.
Kaxkue u3 3Tux OTHOIICHUH ABISIOTCS (PYHKITUSIMU U KaKue — 0ToOpa-
KEHUSIMU?
2. K kakoMy TUITy OTHOCSITCSI OTOOpakeHust u3 3aaauu 1?
3. Kakue u3 npuBe€HHBIX HI>KE OTHOLIEHU B MHOKECTBE JIEUCTBUTEIbHBIX

yucen R ABIA0TCS QyHKIUSIMU?



X, U R OXR e XE UK - L
e R OCR e P

il

ool
St et o e

e, ) CR X R x|~ =
h '{(.Y, y) € R xR i X2 -4 :
4. Kaxne uz oruowennit [{x, y} €
na pue. 45, asasorea hyuxiaMu?
] ¥
:
a X _,_—"/
9] X T !
1 0 6

Puac. 4b. Foaduku otnomeni K sajaue 4
5. Ilyctb X — muoxkectBO cronul ctpad CHI' u ¥ — MHOXkecTBO OyKB pycCKOro
andasurta. OtoOpaxkenue f: X — ¥V craBuT Kaxa0i CTOJIMIIE B COOTBETCTBUE
nepByto OYkBy ee Ha3BaHus, Tak uTo f == {(MockBa, M), (Kues, K),(Munck, M),
(baky, b), (Tounucu, T), (EpeBan, E), (Acrana, A), (bumikexk,b), (Tamkent, T),
(Amxaban, A), (dymaun6e, 1), (Kumunes, K)}. [{ns nanHoro oTodpaykeHus
ONPENEIUTH:

a) obnactpb 3HaueHu D,(f);

0) o6pa3 mHOxkecTBa X.'= {Mockga, Kues, Tounucu, Kummmnes) X,

B) TOJIHBIE MPOOOpPa3bl AJiA BCEX ANEMEHTOB U3 00JACTH 3HAYCHUH;

I') MOJIHBIN TTpooOpa3 MHOkecTBa ¥V == {4, M, T} < D,(f);

6. [TycTh X — MHOKECTBO HEYMOPSATOUYCHHBIX TPOCK (d, b, ¢) HATYpaTBHBIX
yricesl 1 N — MHOXXECTBO HaTypalbHbIX uncen. Otobpaxenue f . X — N CTaBUT
COOTBETCTBHUE KaXI0U TPOUKe (a, 8, ¢) cymmy a+b+ c. 3anucats mpoodpas s
Ka)XJIOTO U3 MEPBbIX MIECTU HATYPaTbHBIX YHCEIL.

7. Ilokazatk, 4TO KaXkaas U3 CIEAYIOMNUX GYHKIIMH UMEeT o0paTHyo (R —

MHOJKECTBO JICUCTBUTEIBLHBIX YUCE):

B

10



ay [iR > R, v f{xy== 25 1 1
G) ((x, N R Ry=x% x_ =0
B) {(x, VT—x%)10Cx< 1)

(e e

Haitty ofaactn onpeneaenng u 3navenuil o6pathelx yuxinil 0 HaUepTHTD
HX IpadiiKi.
8. {Ipeacrasuts B suge KoMmnosumud ¢ynxuuil creaywougie QyRKLuu:
1

\2\5-
a>f<x>==(14m(lf_vlj ;

6) f{x) = {1 -—ex)%

9. Onpenenute MHOKECTBO JICHCTBUTEIIBHBIX YUCEN, HA KOTOPOM (PYHKIIMH f(X)
= x?-1 n g(x)=2x’-x-3 paBHBbIL.

10. I[Tyctb 4 —MHOXECTBO KUTEJEH Halllel cTpaHbl. YKa3aTh, Kakue u3 f(x)
MOKHO CYUTATh QYHKIIUSAMHU, €CJTU OHH 03HAYAIOT:

a) f(x} = oren x;

0) f(x} = cbIH x;

8) f(x} = Opar x;

r) f(x} = MyX x.

11. JlaH®I 1BE TIOJICTAHOBKH MATOMN CTETICHU:
35142 ) 45213
a) OTMPEEIUTE YETHOCTD MOJACTAHOBOK;
0) pa3moXKUTE MOJACTAHOBKH B ITUKIIBI;
B) 3alUIIIUTE KOMITIO3UIIUU MTOJICTAHOBOK ab u ba,
) noctpoiTte rpadbl NOJACTAHOBOK U UX KOMITO3UIIUM.

Cnmcoxk urepatypsl AJisl HOATOTOBKHU K 3aHATHIO:

1) bepexxnoii, B.B. JluckpeTHas maTteMatnka ODJIEKTPOHHBIM pecypc : ydeOHoe
nocobue / A.B. HlamomuuxkoB / B.B. bepexunoit. - CraBpomnons : Cesepo-
KaBkazckuii denepanbubiii yauBepcuter, 2016. - 199 c. - Kuura Haxoautcs B
6a3oBoii Bepcun DbC [PRbooks.

2)HoBuxkoB, ®@. A. JluckpeTHas mMareMmaTtwika : Juisi OakajJaBpOB M MarucTpoB :
YU4E€OHUK i1 CTYJIEHTOB BBICIIMX YYE€OHBIX 3aBEJICHHUI, OOyJarommxcs IO
HarpasjIeHUIo moAroToBkH "CucteMHusblil ananu3 u ynpasienue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u np.] : ITurep, 2014. - 400 c. : wi., Taba. - (Y4ueOHUK s
BY30B). - Ha TuT. 1. u 06:1.: Ctangapt Tperbero nokosieHus. - ['pud: Pex. YMO. -
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bubnuorp.: c. 386-387. - [Ipeam. ykas.: c. 388-399. - ISBN 978-5-496-00015-4

3)IIpoceetos, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4yd U PEIICHUS | y4€OHO-
npaktudeckoe nocooue / I'. U. TIpocBetos. - 2-¢ u3za., nomn. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : un. - bubmumorp.: ¢. 233-234. - ISBN 978-5-94280-419-0
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3anartue 4.

Tema: KouTpoJabHoe 3auaTie 1o pasjaeay 1

He.]'lb JaAaHATHA. 3aKpCHI/ITB IMPAaKTHYCCKNEC HABBIKM U YMCHHS B PCIICHUHU

MPAaKTUYECKUX 3a7a4 1o pasaeiny 1.
IIpakTH4yeckue 3aJaHNsl HA 3aHATHE.

Bapuanr 1
1. Jloka3aTh crpaBeAIMBOCTh TOXKAECTBA U MOSCHUTH Kpyramu Jiliiepa
A\(BUC)=(4\B)"(4\C)
2. 3ama”o 6unapHoe otHowenue: A={(1, 1), (1, 4), (2, 2), (2, 4), (3, 3), (3, 4), (4,
1), (4, 2),
(4, 3) (4, 4)} na muoxectBe X = {1, 2, 3, 4}). OnpenenuTb CBONCTBAa JTaHHOTO
OTHOILLIEHUS.
3. Jlano MHO)kecTBO X={X;, X2, X3 X4 X5/ 3alIucaThb OTHOLIEHUE, OJHOBPEMEHHO
obJnagaroiee cBoiicTBaMu: pedIeKCUBHOCTU U TPAH3UTUBHOCTHU

4. JlaHbl ABE TOACTAHOBKH ISTOM CTCIICHM:

(r2345) (12345
““l2 31 5 4f 43125
a) OIPEIeIINTE YCTHOCTD MOJICTAHOBOK;
0) pasJIoKUTE MOJCTAHOBKHU B IIUKJIBI;

B) 3aMUIIMTE KOMITO3UIIMH MOJCTAaHOBOK ab u ba;

T') IOCTPONTE rpadbl MOACTAHOBOK M MX KOMITO3UIIMM.

Bapuanr 2

1. Jloka3arh crnpaBeIMBOCTh TOXKAECTBA U MOSACHUTH Kpyramu Jiliiepa

(AUB)\C=(4\C)U(B\C)
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2. 3amano OunapHoe otHomienue: B={(1, 1), (1, 4), (2, 2), (2, 3), (2, 4), (3, 3), (3,
4), (4, 4)} na maoxectBe X = {1, 2, 3, 4}. OnpenenuTs CBOICTBA JAHHOTO
OTHOIIICHUS.

3. Hano MHOXecTBO X={e, K, /1, M, H} 3alCAaTh OTHOIIICHHUE, OJTHOBPEMEHHO
obJagaromiee CBOMCTBaMU: PEPICKCUBHOCTH U CHMMETPUIHOCTH.

4. JlaHbl ABE MOJICTAHOBKH IISITOM CTCIICHU:
1 2 3 4 5 1 2 3 45
a= ; b=
2 31 5 4 4 3 1 2 5
a) OIMpeJIETUTE YETHOCTh MOACTAHOBOK;
0) pa3nIoXKUTE MOJACTAHOBKH B ITUKIIBI;

B) 3alUIIIUTE KOMITIO3UIIUU MTOJICTAaHOBOK ab u ba,

) noctpoiTe rpadbl NOJACTAHOBOK U UX KOMITO3UIIUMN.

Bapmuanr 3

1.Jloka3aTh crpaBeIMBOCTh TOXKIECTBA U MOSCHUTH Kpyramu Ditiiepa

(ANBNC)U(ANBNC)=4NC
2. 3amano 6unapHoe otHomenue: A={(1, 1), (1, 4), (2, 2), (2, 4), (3, 4), (4, 1),
(4, 2), (4, 3) (4, 4)} na muoxectBe X = {I, 2, 3, 4}. Onpenenutb CBOMCTBa
JTAHHOTO OTHOIICHHUSI.
3.Jlano MHOXeCTBO X={a, 0, 6, 2, 0} 3amucaTh OTHOIICHHE, OJHOBPEMEHHO
obJ1asiaroriee CBOMCTBaMU: aHTUPE(PICKCUBHOCTH U TPAH3UTUBHOCTH.

4.Jla"bI ABE MOACTAHOBKH MSATOM CTCIICHM:
1 4 3 2 5 3215 4
a= ; b=
2 31 5 4 4 31 2 5
a) OMpeJeTUTE YETHOCTh MOJACTAHOBOK;

6) Pa3JI0KUTC ITOACTAHOBKH B TUKIJIBI;

B) 3aMUIIIUTE KOMITIO3UIIUU MTOJICTAHOBOK ab u ba,

I') IOCTpOTE Tpadbl MOJACTAHOBOK U UX KOMITO3UIIUH.
14



Cnncok JJuTeparypsl AJ151 NOATOTOBKHU K 3aHATHIO:

1) bepexxnoii, B.B. JluckpeTHas maTteMaTtnka ODJIEKTPOHHBIM pecypc : ydeOHoe
nocobue / A.B. HlamomuuxkoB / B.B. bepexunoiti. - CraBpomons : CeBepo-
KaBkasckuii denepanbubiii yauBepcuter, 2016. - 199 c. - Kuura Haxogutcs B
6a3oBoii Bepcun DbC [PRbooks.

2)HoBuxoB, ®@. A. JluckpeTHas MareMmaTwika : Juisi OakajJaBpOB M MarucTpoB :
YU4€OHUK i1 CTYJIEHTOB BBICIIMX YYE€OHBIX 3aBEICHHUI, OOyJarommxcs IO
HarpaBJIeHUIO MoAroToBKY "CucTteMHbIi aHanu3 u ynpasienue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 1. 1 0611.: Ctanmapt Tpetrbero nokosieHus. - I'pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [IpeaM. ykas.: c. 388-399. - ISBN 978-5-496-00015-4

3)IIpocsetos, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4yd U PENICHUS | y4€OHO-
npaktudeckoe nocoodue / I'. U. TIpocBeTos. - 2-¢ u3zn., nom. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : un. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-0
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3anartue 5.
Tema: IIpeacrasyenue rpadoB MAIIMHHBIMYA ONNUCAHUSIMHA

Heanb 3ansaTus. [loaydnTs NpakTHYECKHE HABBIKM U YMEHHUSI B HCIIOJIb30BAHUU
TEOPETUYECKHUX 3HAHUM O crioco0ax mpeacTaBieHus rpada s peieHus
NPaKTUYECKUX 3a]a4.

Teopernyeckas 4acTb.

PaccMoTpeTh OCHOBHEIE OmpeieNieHus: Teopur rpados: rpad, CMEKHBIC BEPIIUHBL,
WHIIMJCHTHBIE BepIIMHA W peOdpo, TMeTis, KpaTHbie pedpa, mpoctol Tpad,
MyIbTUTpad, SMIEpPOB LHUKI, MOIYIMIepoB rpad, raMUIbTOHOB rpad, MapHIpyT,

1eMb, TyTh, TUAMETP, IIEHTP, pannuyc rpada, cnocoOsl mpeacTaBiaeHus rpada.

HpaKaneCKne 3aJaHUA HA 3aHATHUA

1) 3anan rpad:

O
@

[TocTpouTs Bce crmocoObl mpeacTaBieHus rpados

16



2) 3agan rpad:

0
4 |5
0 6
2 0|4
312 0
0 515
1|3 0
2 0
0

[TocTpouThb OCTaNbHBIC BUIIBI ONTUCAHUM Tpada.

3. ITocTpouTh SMJIEPOB LUK

0 1

1|1

—_—t = = | D |
S
ek

—
[e)
—_—| OO = = =

4. HaunHast ¢ BEpIIMHBI 2 TOCTPOMTE 3MIIEPOB ILIUKJIL.

S|Io|Io|I=m IO~ O
S|Io|Io|Io|I= OO

=R K= el el el i

S| oI |Oo|~|O|O

S|o |||~

— oo || |Oo O
S|Io IO |IO|IO O




5. OnpenenuTh MUKIOMATUYECKOE YUCIO rpada. v=m-n+]

s Ha

3 Hs

v=m-n+1=7-5+1=3

HezaBucumeie nukier: 1-3-5-1, 2-3-5-2, 3-5-4-3

18



3. IlocTpouTk 3IEPOB LUK

01 1
0 111 1 2 3
110 1
111 011 1 4 5 6
1 01 1
1 110 1|1
" o1 7 8 9
1|1 01
1 110

4. HaunHast ¢ BEpIIMHBI 2 TOCTPOMTE 3MIIEPOB LIUKJI.

S|lIo|Io|I=m|IO|=|O
SOOI~ O|O
(=R el e i Rl Rlew R I
SOOI~ OO
S|lIo|IOo|IoC|IOo|Oo|-
— oo || |Oo|O
SOOI || |O

Cnmcok JuTepaTypsl AJ1s1 NOATOTOBKHU K 3aHATHIO:

1) Bepexnoii, B.B. Jluckpernas maremartuka OJEKTPOHHBIN pecypc

yaeoHoe mocobue / A.B. Hlamommuukos / B.B. bepexnoii. - CtaBponois : CeBepo-
KaBkasckuii denepanbubiii yauepcuter, 2016. - 199 c. - Kaura nHaxoautcs B
6a3oBoit Bepcun DbC I[PRbooks.
2) HoBukoB, ®. A. JluckpeTHas mMaTeMaTHWKa : g OaKaJlaBpOB U MarucTpoB :
Y4eOHUK IS CTYJICHTOB BBICIIMX YYEOHBIX 3aBEJICHHM, OOydYarommxcsl II0
HaIpasJIeHUIo MoAroToBKH "CucteMHublil ananu3 u ynpasienue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 1. 1 0611.: Cranmapt Tperbero nokosieHus. - I'pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [Ipeam. ykas.: c. 388-399. - ISBN 978-5-496-00015-4

3)IIpoceetoB, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4d U PEIICHUs | y4eOHO-
npaktudeckoe nmocodue / I'. . [IpocBeTos. - 2-¢ u3., aoi. - Mocksa : Anbda-
IIpecc, 2015. - 240 c. : ui. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-0
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3anartue 6.

Tema: OnpenejaeHue CBA3ZHOCTH Bepuind rpada

Heab 3ansiTus. [1onyduTh NpakTUYECKHE HABBIKK U YMEHUS B HCTIOJIb30BAHUU
TEOPETUUECKHUX 3HAHHUH O CITOCO0ax OMpeACIICHNs CBI3HOCTH Tpada yisl penieHus
MPAKTUYECKUX 3a/1a4.

Teopernyeckas 4acTb.

PaccMmoTpeTs OCHOBHBIE OHATHS Y ONIPEACTICHUS: CBI3HOCTH BEPIINH, METO]I
MOKCKa B NIyOMHY, METO/ MIOKCKA B IIIMPUHY, METOJ] IOCTPOEHUS JiepeBa ImyTeH,

MMOCTPOCHNUEC MUHUMAJIbHOTO ITOKPBIBAOIICTO JACPCBA.

IIpakTHYecKkue 3aJaHUs HA 3AHATHS:

1. OnpenenuTts CBI3HOCTD 33JJaHHON HAYaJIbHOM BEPILIHUHBI S C OCTAJIbHBIMU
BepIIMHaMU Ipad)a METOJaMu:

- IOMCKA B TIIyOUHY;

- IOMCKA B ILIUPUHY;

- IOCTPOEHHUSI JIepeBa MyTei.

1 2 3 4 5 6 7 8 9 10 11 12

OO\ DN b~ W=
—
—

3amanue 1: S=1
3amanue 2: S=4
3amanune 3: S=11
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3ananue 4. IlocTpouTh MUHUMAIBHOE MOKPBIBAKOIEE AEPEBO ISl rpada.

0 4 1637|618
41514163715 P2 3
0[2|3[6|5|8]6
0| 4[2114]5]7 4 5 6

043616

0|1]5]5
R 7 8 9

013

0

3amanue 5. IlocTponTh MEHMMATBHOE MTOKPHIBAIOIIEE AEPEBO I rpada.

1 1. CraBponoib

2 99 2. AnexcaHIpoBCcKOe

3 262 309 3. Aparup

4 145 75 87 4. bnaropapHslit

5 290 106 74 74 5. ByneHHOBCK

6 209 98 185 | 185 111 | 6.T'eopruesck

7 34 81 228 | 111 185 | 236 | 7.I'paueBka

8 167 214 95 164 | 169 | 280 | 133 | 8. /luBHOe

9 55 154 317 | 200 | 345 | 264 | 89 222 | 9. Jlonckoe

10 206 95 257 | 170 | 166 | 73 176 | 309 | 261 | 10. Eccentyku

11 187 76 215 [ 223 | 149 | 54 157 1290 | 242 | 24 11. XKene3HoBoaCK

12 241 130 135 | 135 | 61 50 211 | 225 | 296 | 105 | 88 12. 3eneHOKYMCK

13 56 129 318 | 201 | 275 | 227 | 90 223 | 23 250 | 243 | 382 | 13. M300mbHBIi
14 124 171 138 | 121 195 | 306 | 90 43 179 | 219 | 247 | 301 | 180 | 14. MnaroBo
15 231 120 259 | 267 | 193 | 82 201 | 334 | 286 | 42 56 132 | 287 | 291 | 15. Kucnosomck

Cnmcok JuTepaTtypsl AJisl HOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpetnas marematnka DJIEKTPOHHBIA pecypc : ydeOHOe
nocooue / A.B. IllanomnukoB / B.B. bepexnoit. - CraBponons : Ceepo-
KaBkasckuit ¢enepansusiii yausepcurer, 2016. - 199 c. - Kaura Haxogutcs B
6a3oBoii Bepcun IbC IPRbooks.

2) HoBukoB, ®. A. JluckpeTHas mareMaTvka : g OakajgaBpOB W MarucTpOB :
YU4€OHUK JJi1 CTYJIEHTOB BBICIIMX YY€OHBIX 3aBECHHUI, OOydJarommxcs IO
HarpaBJieHUI0 oAroToBkH "Cuctemusblii ananu3 u ynpasienue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
By30B). - Ha TuT. 1. u 06:1.: Ctangapt Tperbero nokonenus. - ['pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [IpeaM. ykas.: c. 388-399. - ISBN 978-5-496-00015-4

3)IIpoceetoB, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4d U PEIICHUs | y4eOHO-
npaktudeckoe nocodue / I'. . [IpocBeTos. - 2-¢ u3., noi. - Mocksa : Anbda-
IIpecc, 2015. - 240 c. : ui. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-0

21



3anarue 7.

Tema: OnpenejaeHue KpaTyamux nyreu B rpade

Heab 3ansiTus. [1onyduTh NpakTUYECKHE HABBIKK U YMEHUS B HCTIOJIb30BAHUU
TEOPETUUECKHUX 3HAHHI O CITOCO0ax OMpeAeIICHHs KpaTualiuX myTed B rpade
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

Teopernyeckas 4acrb.

PaccMoTpeTs OCHOBHBIE IOHATHSA U CYLIIHOCTh METOJOB: KPATYAUIIWMI IIyTh, METOJ

doppa-bemmana, meron J{eHKCTpPHL.

IIpakTHYecKkue 3a7aHusl HA 3aAHATHS:
1. OnpenenuTh KpaTYalIue MyTH MKy 3alaHHBIMHA BepimHaMu S U T 1yist
rpada MeTogaMu

- ®oppa-bemnmvana;

- JIeUKCTpHI.
0]6 2
01415 I 2 3
0 216
2 04 1 4 5 6
312 04
0 0 |3 7 8 9
1|3 0|4
2 41011
110

3amanme 1: S=1; T=09.
3aganue 2: S=9; T=1.

Cnmcok JuTepaTypsbl AJ151 HOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpernas matemaTuka DIIEKTPOHHBIN pecypc : yueOHOoe
nocobue / A.B. lllanommuukos / B.B. bepexnoii. - CraBpomnons : CeBepo-
KagBkasckuii dhenepansubiii yauepcutet, 2016. - 199 c. - Kaura naxogurcs
B 0azoBoii Bepcuu DbC [PRbooks.

2) HoBukoB, ®@. A. JluckpeTHas MaremaTuka : Jyisi OakajgaBpOB M MarucTpoOB :
22



YU4E€OHUK [JIsl CTYJEHTOB BBICIIMX YYEOHBIX 3aBEJCHHM, OOy4arommxcs Io
HaIpaBJICHUIO TMOAroToBKM "CHCTEeMHBIM aHanu3 W ynparieHue" / @. A.
HoBukos. - 2-e u3n. - Mocksa [u ap.] : [lutep, 2014. - 400 c. : wi., Tabu. -
(YueOnuk a1t By3oB). - Ha TuT. 1. u 061.: CTaHaapT TPEeThero MOKOJICHUS. -
I'pud: Pex. YMO. - bubmuorp.: c. 386-387. - [Ipenm. yka3s.: ¢. 388-399. - ISBN
978-5-496-00015-4

3)[Ipoceeros, I'. U. JluckpeTHas MaTeMaTHKa: 3aJ]a4d U PEUICHUS : y4eOHO-

npaktudeckoe nocooue / I'. U. TIpocBeros. - 2-e u3m., nom. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : un. - bubnumorp.: ¢. 233-234. - ISBN 978-5-94280-419-0
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3anartue 8.

Tema: OnpenegeHue MAKCHMAJLHOI0 MOTOKA B CeTH

Heas 3ansaTus. [loayuynTs npakTUYECKHE HABBIKKM U YMEHUS B HCTIOJIb30BAHUU
TEOPETUUECKHUX 3HAHUI O CITOCO0axX OMpeeIICHHs] MAaKCUMAaJILHOTO TTOTOKA B
rpade IS peleHus MpakTUYeCKuX 3a/1ay.

Teopernyeckas 4acrb.

PaccMoTpeTs OCHOBHBIC TIOHSTHS: TOTOK B Ipade, B Ayre; TMBEPTECHIINS MTOTOKA B
BEPIIMHE, B pa3pese; OlpeIesieHue 1MoKa B rpade; TeopemMa 0 MaKCHMaIbEHOM

IMOTOKC U MUHHUMAJIbHOM Pa3pe3C; aJITOPUTM HapallUBaAHUS IIOTOKA.

HpaKaneCKne 3alaHUA HA 3AaHATUA:

1. Onpenennuth MakKCUMaIbHBINA MOTOK MEXKIY 3aJaHHBIMU BepiiHaMu S=1 u T=9

115 Tpada
0|6
0/4|5 b2z 3
0 6
2 04 4 5 6
312 04
0 515 s
1|3 0
2 410
110

BenuunHa nporyckHOM CoCOOHOCTH [T BCeX OyT OAMHAKOBA U paBHsIETCS Cij=9

2. 3agaHue Ha CaMOCTOSITEIIHHYIO paboTy

OnpenenuTs MakCUMaJIbHBIA MOTOK MEXy 3aJaHHbIMH BepmmHamu S=1 u T=8

JU1s Tpada
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0| |11
1|0 13 2 4 6
121 0
20 (o] |10 1 8
1{51]0 8
711103 3 5 7
0|11
1 0

BenununHa nporyckHOM cocOOHOCTH I BCeX OyT OAMHAKOBA U paBHsIETCsA Cj=16

Cnmcok JuTepaTypsl AJ1s1 NOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. J/luckpetnas MaremaTuka IJIEKTPOHHBIN pecypc : yueOHOe
nocobue / A.B. lllanomnukos / B.B. bepexnoii. - CtaBponoinb : Ceepo-
KaBkazckuii dhenepanbubiii yaupepcuteT, 2016. - 199 c¢. - Kuura naxoaurcs
B 6a3oBoii Bepcun DbC [PRbooks.

2) HoBuxoB, ®@. A. JluckpeTHass maTemaTuKa : il OaKaJiaBpOB M MAarucTpoOB :
y4E€OHUK [JIsl CTYJEHTOB BBICIIMX YYEOHBIX 3aBEJCHHM, OOy4arommxcs 1o
HaIpaBJICHUIO MOAroToBKKM "CHCTEMHBIM aHanu3 W ynparieHue" / @. A.
HoBukos. - 2-e¢ uzn. - Mocksa [u ap.] : [lutep, 2014. - 400 c. : wi., Tabu. -
(Yuebnuk mist By30oB). - Ha tut. 1. u 06s.: CraHaapT TpeThero moKOJICHUS. -
I'pud: Pex. YMO. - bubnuorp.: c. 386-387. - IIpeam. ykas.: ¢. 388-399. - ISBN
978-5-496-00015-4

3)IIpocsetos, I'. 1. JluckpeTHast MaTeMaTHKa: 3a/1a4d U peLIeHUs | y4eOHO-

npaktudeckoe nocooue / I'. U. TIpocBetos. - 2-e u3za., nom. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : un. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-0
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3anartue 9.

Tema: AJAropuTMbl pacKkpacku rpadon

PaccMoTpeTs OCHOBHBIC TOHITHS U ONPEACTICHUS: IPaBUIbHAS packpacka rpados;
XpOMaTHYecKoe YKciio rpada; onpeneseHne XpoMaTH4eckoro uncia rpada; 1-
XPOMATUYHOCTb; 2-XpOMAaTUYHOCTh; HE3aBUCUMOE MHOXECTBO BEPILIUH;

MAaKCUMaJIbHOC HC3aBUCHUMOC MHOKCCTBO BCPIINH.

[TpakTrueckue 3agaHus Ha 3aHATUS: 3a7aH rpad

5 6 7 8 9 10 11 12 13 14 15 16 17
1 1 1 1

1

1

0NN DNk~ Wi~
—
—
—
—
—

O
—
—
—
—
—
—

—
[e)
—
—
—
—
—

—_—
—_—
—_—
—_—
—_—
—

—_—
[\
—
—_—
—
—
—_—
—
—

—
(98]
—
—
—
—
—
—

,_
A
—_
—
—_

—
(9]
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—_—
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—_—

—
o)
—
—
—
—
—

—
-
p—
—
—
p—

1. Packpacuth rpad ¢ uCmob30BaHUEM HE3aBUCUMBIX MHOKECTB BEPIIIHH.
2. PackpacuTth rpad ¢ yueToM CTerneHr BepUINH.
3. OmpenenuTh XpOMaTHIECKOE YUCIIO Tpada.

Cnmcok JuTepaTypsl AJ1s1 HOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpernas marematnka DJIEKTPOHHBIA pecypc : ydeOHOe
nocooue / A.B. IllanomnukoB / B.B. bepexnoit. - CraBpomons : Ceepo-
Kaskasckuit denepanbnpiii yauepcuret, 2016. - 199 c. - Kaura nHaxoautcs: B
6a3oBoii Bepcun DbC [PRbooks.

2)HoBukoB, ®. A. JluckpeTHass mMaremarvka : Juisi OakajJaBpOB M MarucTpoB :
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YU4€OHUK i1 CTYIEHTOB BBICIIMX YYE€OHBIX 3aBEACHHUI, OOyYarommxcs IO
HarpaBJieHUI0 oaAroToBkH "Cuctemusblii ananu3 u ynpasinenue" / ®. A. HoBukos.
- 2-e u3a. - Mockga [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 1. u 0611.: Cranmapt Tpetrhero nokosieHus. - I'pud: Pex. YMO. -
bubnuorp.: c. 386-387. - [IpeaM. yka3.: c. 388-399. - ISBN 978-5-496-00015-4
3)[Ipoceeros, I'. U. [luckpeTHas MaTeMaTHKa: 3aJJa41 U PELICHUS : y4eOHO-

npaktudeckoe nocodue / I'. . [IpocBeTos. - 2-¢ u3a., noi. - Mocksa : Anbda-
[Tpecc, 2015. - 240 c. : un. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-
Ol'aBpunioB I'.I1., Canoxenko A.A. COOpHUK 3aJa4 [0 TUCKPETHOW MaTeMaTHKeE.

M.: Hayka, 1992
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3ausarue 10

Tema: PennieHre KOMOMHATOPHBIX 32724

P ACCMOTPETH OCHOBHBLIC IMMOHATHA 1 OIIPCACIICHUA:
BBI60pKa OJIEMCHTOB; Ir-riCpCeCTaHOBKA, I-COYCTAHUC, IIPAaBHUJIO CYMMEI; ITPaBHUJIO

IMPOU3BCACHH, BLIPAXKCHUA OJI ICPECTAHOBOK U COYCTAHMU.

SATAYN U VIIPAKHEHN A

1. 3 ropona A ¢ ropoa B BeAyT msATh AOpOT, a U3 ropoga B B ropox C — tpu
noporu. CKOJIBKO IMyTeH, TpoXoadiux yepes3 B, seayt uz A B C?

2. U3 3 sKx3eMIuIsipoB yueOHUKa aireOphl, 7 3K3EMIUIIPOB yUeOHHKA T€OMETPUH U
7 SK3EeMIUISIpOB yuyeOHMKa TUCKPETHOM MaTeMaTHKW HaJo BbIOpaTh MO OJHOMY
AK3EMILIAPY KaKI0ro yueOHuKa. CKOJIBbKUMHU CIOCOOAMH 3TO MOXKHO ClIeTaTh?

3. B OykuHuCTHYECKOM MarasuHe Jiexxar 6 nsk3emiusipoB pomana U. C.
TypreneBa «Pyaun», 3 sk3eMIuisipa €ro xe pomaHa «J/[BopstHckoe rHe3a0» U 4
sK3eMIuIipa pomana «Otubl U aetn». Kpome Toro, ectb 5 TOMOB, coaeprKaliux
pomanbl «Pynua» U «/IBOpSHCKOE THE3H0», U 7 TOMOB, COAEPM AIIUX POMAaHbI
«/IBopsiHckoe THe310» U «OTHbI U JeTh». CKOJIBKUMH CIOCO0aMU MOXHO CIeIaTh
HNOKYTIKY, COAEPKALLYI0 IO OJHOMY IK3EMIUISPY KAKJIOTO U3 3TUX POMAHOB?

4. Ta xe 3aada, €Cu, KpOME TOro, B Mara3uHe €CTh 3 ToMa, B KOTOPBIEC BXOST
«Pynun» u «OTLBI U JETHY.

5. CKOJIbKMMHM CHOcOOaMU MOXHO BBIOpaTh TpU pa3IMyHbIE KpPacKu U3
UMEIOIIUXCS ISITH?

6. CKOTBKMMH CITOCOOAMU MOKHO COCTaBUTH TPEXI[BETHBIN TMOJIOCaThIi (ar,
€CJIM UMeeTCsl MaTepuall 5 pa3iMyHbIX 1BETOB ? Ta jke 3a7a4a, eciiy 0JJHa U3 MOJI0C
JOJDKHA OBITH KPaCHOM?

7. IlaTh neByHIEK M TPOE IOHOLIEH Y4YacTBYIOT B COpPEBHOBaHUAX. CKOJIBKUMHU
cnoco0aMyd OHM MOTYT pa30MThCS Ha JIBE KOMAaHJIbI MO 4 4YeloBeKa B Kakaou

KOMaH/Ie, €CJIH B K0 KOMaH/Ie JOJIKHO OBITh XOTS OBl TIO OJTHOMY FOHOIIIE?
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8. YV omHOro cryneHtra ectb 7 KHHI IO MaTeéMaTHKe, a y JIpyroro— 9 KHUr.

CKOJIEKMMU CIIOCO0AMU OHM MOTYT OOMEHSITh KHUTY OJTHOTO Ha KHUTY JPYroro?

9. Ompenenure KOJIMYECTBO 6-coUeTaHMd (TMEPECTAaHOBOK) B andaBuTe

{a,b,c,d}, B KoTOpBIX OyKBa a BCTpedaeTcs Ha OJMH pa3 Ooibliie, yeMm OykBa b.

10. Onpenenute KOIMUECTBO 7-coueTaHui (IEpecTaHOBOK) B aidasute {a,b,c},
B KOTOpPBIX OyKBa a BCTpevyaeTcs HE MeHee 3 pa3 U He 0oJbIe 6 pas.

Cnncok Jqureparypsl AJs1 HOATOTOBKHU K 3aHATHIO:

1) bepexxnoii, B.B. JluckpeTHas mateMaTtuka ODJIEKTPOHHBIM pecypc : ydeOHoe
nocobue / A.B. HlamomuuxkoB / B.B. bepexunoit. - CraBpomons : CeBepo-
KaBkasckuii denepansubiii yauBepcurer, 2016. - 199 c. - Kuura Haxonurcs B
6a3oBoii Bepcun IbC IPRbooks.

2)HoBuxoB, ®@. A. JluckpeTHas MaremaTtwka : Juisi OakaJaBpOB W MarucTpoB :
YU4€OHUK JJi1 CTYJIEHTOB BBICIIMX YYE€OHBIX 3aBEACHHUI, OOyYarommxcs IO
HaIpaBJIeHUIO MOAroTOBKH "CucTteMHbIi aHanu3 u ynpasienue" / @. A. HoBukos.
- 2-e u3a. - Mockga [u ap.] : ITutep, 2014. - 400 c. : uin., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 11. 1 0611.: Ctanmapt Tperbero nokoneHus. - I'pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [Ipeam. ykas.: c. 388-399. - ISBN 978-5-496-00015-4
3)IIpoceetoB, I'. WM. [luckpeTHas MaremaTuKa: 3aJadyd M peuieHusl : y4eOHO-

npaktudeckoe nocodue / I'. U. [IpocBetos. - 2-e u3x., nomn. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : un. - bubmmorp.: c. 233-234. - ISBN 978-5-94280-419-
Ol'aBpuiioB I'.I1., Canoxxenko A.A. COOpHHK 3a7a4 O JUCKPETHOM MaTeMaTHKeE.

M.: Hayka, 1992
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3ausarue 11

Tema: MeToabl pelIeHUS KOMOMHATOPHBIX 32124

P ACCMOTPETh OCHOBHBLIC MCTOAbLI PCHICHUA KOM6I/IHaT0pHBIX 3ajgad. MCETOA
BKJIIOUCHUH U I/ICKJIIO‘IGHI/IfI, IIOJIMHOMHUAJIBHBIC  TIPOU3BOJAINNC q)YHKHI/II/I,

9KCIIOHCHIMAJIBHBIC ITPOU3BOIAIINC (i)yHKHI/II/I

HpaKaneCKne 3aJaHUA HA 3aHATHEC

l. Pemuth 3aJlavu MCIIOJB3YyA MCTO BKJIFOUCHHUH M UCKJIHOUYCHUH.

A). Ilpu o6cnetoBaHNN YUTATENIbCKUX BKYCOB CTYJIEHTOB 0Ka3aloch, 4To 60%
CTyAEHTOB unTaeT KypHai A, 50% - xypuan B, 50% - xypnan C, 30% -
xKypHaisl A u B, 20% - xxypraiel B u C, 40% - xxypnanet A u C, 10% -
xKypHasbl A, B u C. CKkolbKO CTyICHTOB: 1) HE UMTACT HU OJIMH U3 KYPHAJIOB;

2) ydTaeT B TOYHOCTH JIBA KypHaia; 3) UATaeT HE MEHEE ABYX JKypHAJIOB?

b). Ha onnoit u3 kadeap yauBepcuteTa padoTatoT 13 4enoBek, mpuuem
KaXXJIbIi U3 HUX 3HAET XOTS Obl OJJMH MHOCTPAHHBIN fA3BIK. JleCsATh uenoBek
3HAIOT aHTJIMUCKUN, CeMEePO — HEMELIKUH, 1ecTepo — (paniy3ckuil. [lstepo
3HAIOT AaHTJIMACKUIN ¥ HEMETIKUN, YeTBEPO — aHTIIUHCKHUIA U (PpaHITy3CKui, Tpoe
— HeMeukuit 1 Ppaniry3ckuil. CKOJIbKO 4esoBeK: 1) 3HAIOT Bce TPH SI3bIKA; 2)

3HAIOT POBHO JIBa 53bIKA; 3) 3HAIOT TOJIBKO aHTJIMUCKUH SI3bIK?

2. Pemutsb 3aJa491 UCITI0JIb3Ys IMTOJIMHOMUAJIBHBIC ITPOU3BOAAINC q)YHKHI/II/I

A) Omnpenenure KoimuecTBo 6-couetanuil B andasute {a,b,c,d}, B KOTOpHIX

OykBa a BCTpeuaeTcsl Ha OJIUH pa3 0oJblie, uem OykBa b.
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b) Onpenenure xommuecTtBo 7-couetanuit B andasute {a,b,c,d}, B KOTOpHIX

OyKBa a BCTpeyaeTcsl CTOJIbKO e pa3, CKOJIbKO OYKBBI b U ¢ BMecTe B3sIThIE.

B) Onpenenure xomuyecTBO S5-couetaHuit B andasure {a,b,c,d}, B KoTOpHIE

OyKkBa a BXOAUT HE MEHee 3 pas.

3. PemmTsb 33124 UCTIONB3YsI SKCIIOHEHIIUAIBHBIE POU3BOASIINE (PYHKITHH.

A) Ompenenute KOIMUECTBO O-TIepecTaHOBOK B andasute {a,b,c,d}, B KoTOphIX

OyKBa a BCTpeyaeTcsi Ha OJIMH pa3 Oouiblie, yeM OykBa b.

b) Onpenenure KOIMUECTBO 7-EPECTaHOBOK B aidasute {a,b,c,d}, B KOTOpPBIX

OyKBa a BCTpEUYAETCs CTOJIBKO K€ pa3, CKOJIbKO OyKBbI b U ¢ BMecTe B3siThIE.

B) Onpenenute komm4yecTBO S-mepecTaHoBOK B andasute {a,b,c,d}, B koTOphIC
OyKBa a BXOJIUT HE MeHee 3 pa3s.

Cnucok Jqureparypsl AJ151 NOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. JluckpeTHas mareMartnka ODJEKTPOHHBIA pecypc : ydeOHoe
nocoobue / A.B. IlamomnuxkoB / B.B. bepexunoit. - CraBpomnons : CeBepo-
KaBkasckuii ¢denepanbubii yauBepcuter, 2016. - 199 c. - Kuura Haxoautcs B
6a3oBoii Bepcun IbC IPRbooks.

2)HoBuxoB, ®. A. JluckpeTHas mMaremaTwika : Jyisi OakajJaBpOB M MarucTpoB :
Y4€OHUK JUI1 CTYJEHTOB BBICIIMX YYE€OHBIX 3aBEJEHUI, OOydYarommxcs IO
HarpasJeHuIo moaroToBku "CucteMHusblil ananu3 u ynpasienue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u nap.] : ITurep, 2014. - 400 c. : wn., Tabn. - (Y4ueOHUK 15
BY30B). - Ha TuT. 1. 1 0011.: Ctanmapt Tpethero nokoieHus. - I'pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [IpeaM. yka3.: c. 388-399. - ISBN 978-5-496-00015-4
3)IIpocseroB, I'. U. JluckperHas Maremarwka: 3aJaydl W PEIIECHUSA : Y4EOHO-

npaktuaeckoe nocodue / I'. U. IIpocBetos. - 2-e u3a., nomn. - Mocksa : Anbpa-
[Ipecc, 2015. - 240 c. : un. - bubnmorp.: c. 233-234. - ISBN 978-5-94280-419-
OTl'aBpuiioB I'.I1., Canoxenko A.A. COOpHUK 3a7a4 MO JUCKPETHOW MaTEMaTHKE.

M.: Hayxka, 1992
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3anartue 12
TemMa: AJTOPUTMBI reHEePAIIHY BLIOOPOK DJIEMEHTOB

PaCCMOTpCTL OCHOBHBIC METOJBI IT'CHEPpALIUU IIEPECTAHOBOK! JICKCI/IKOFpa(I)I/I‘{CCKI/Iﬁ
MOpAOO0K, aHTI/IJ'IeKCI/IKOFpa(I)I/I‘-IeCKI/Iﬁ mopsAaA0OK, MCETOA BJOKCHHBIX HIHUKIIOB H

TPAaHCIIO3UI A CMCKHBIX 9JIEMCHTOB

HpaKaneCKne 3aJaHUA HA 3aHATHUA.

1. CrenepupoBaTh IEPECTAHOBKH B JIEKCUKOTPAPUIECKOM TOPSIKE,
AHTUJIEKCUKOTpAPUUIECKOM MOPSAIKE, METOJOM BIIOKEHHBIX ITUKIIOB U
TPAHCIIO3UIMEN CMEXHBIX IJIEMEHTOB N=5.

2. OnpenenuTs ciaeAyroIme B JeKCUKorpadhuieckom 1
AHTUJICKCUKOTPAPUIECKOM MOPSIKE MePECTAaHOBKH IS a) n=3, <231>; 0)
n=5, <25431>; B) n=7, <4523167>; r) n=8, <24368751>; 1) n=9
<123987654 >; ) n=13 <12,4,3,5,13,11,10,9,8,7,6,2,1>; x) n=15
<1,2,12,14,9.8, 15, 10,13,11,10,7,6,5,4,3>

Cnmcok JquTepaTypsl AJ1s1 HOATOTOBKHU K 3aHATHIO:

1) bepexxnoii, B.B. JluckpeTHas maTteMatuka OJIEKTPOHHBIM pecypc : ydeOHoe
nocobue / A.B. HlamomuuxkoB / B.B. bepexunoiti. - CraBpomnons : CeBepo-
KaBkasckuii denepanbubiii yauepcurer, 2016. - 199 c. - Kuura nHaxoautcs B
6azoBoii Bepcun DbC [PRbooks.

2)HoBuxoB, ®@. A. JluckpeTHas Maremarvka : Juisi OakajJaBpOB M MarucTpoB :
y4eOHUK i1 CTYACHTOB BBICIIMX Y4YEOHBIX 3aBeJEHUM, OOydaroumxcs Mo
HaIpaBJIeHUIO MOAroTOBKH "CucteMHblil aHanu3 u ynpasieHue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 11. 1 0611.: Ctanmapt Tperbero nokoieHus. - I'pud: Pex. YMO. -
bubmorp.: c. 386-387. - [IpeaM. yka3.: c. 388-399. - ISBN 978-5-496-00015-4

3)IIpocseros, I'. . JluckperHas maTemMaTHKa: 33Jla4dl U PEIICHUs : y4eOHO-
npaktudeckoe nocodue / I'. W. IIpocBeroB. - 2-¢ m3xa., mom. - Mocksa : Anbda-
IIpecc, 2015. - 240 c. : win. - bubauorp.: c. 233-234. - ISBN 978-5-94280-419-
OT'aBpunos I'.I1., Canoxxenko A.A. COOpHUK 3aJlay 1O AUCKPETHOW MaTeMaTHKE.
M.: Hayka, 1992
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3ausarue 13

Tema: CnnocoObI 3aJaHU JOrHYecKuX (yHKIMi

PaccMoTpeTs 0OCHOBHBIE CITOCOOBI 3aJJaHUS IOTUYECKUX (PYHKIIUNA, OCHOBHBIE
(GYHKIIMM OZHOM U IBYX NEPEMEHHBIX.

HpaKanecmle 3alaHUA HA 3aHATHA.

1. IlpencraBuTh pa3IUYHBIMU CHOCOOAMHU JIOTMUECKYIO (QYHKIUIO TPEX
MEePEMEHHBIX KOTOpasi MPUHUMAET 3HaUeHre 1 Ha TeX Habopax, B KOTOPHIX Yucio 1
paBHO 2, 3Hauenue 0 Ha TeX Habopax, B KOTOPBIX uncio 0 paBHO 2, HA OCTAbHBIX
HaOopax 3HadeHue QyHKIIUN HE OTPEIEIICHO.

2. IlpeactaBuTh  pa3MYHBIMM  CIOCOOAMHM  JIOTMYECKYI0  (YHKIHIO,
OMKCHIBAIONIYIO pabOTy CXEMbl, KOTOpas 3alpeuiaeT IMOCTYIJIEHHEe Ha BXOJ
CUCTEMBI YIIPaBJIEHUS TETPaj JIBOUYHO-IECATUYHOIO KOAA, Y KOTOPbIX KOJIMYECTBO
€JUHUIL B TETpajiax OOJIbIIIE IBYX.

Dopmanuzayus ci08ecHo20 3a0aHusl

B MOMEHTBI MOCTYIUIEHUS! TETPaJ Ha BBIXOJE CXEMBbI JIOJKEH (hOPMUPOBATHCS
CUTHAJ PaBHBIA |, KOTOpPBIM 3ampemaer NpOXO0KIEHUE ITOM TETpajbl Ha BXOJ
CUCTEMBI YIIPABIICHHUS B CIy4asiX, €CJIA B TETPAJE COACPKUTCS KOJTUUECTBO EAUHUIL
OOJbIIIe IBYX WJIM PABHO JIBYM, BO BCEX OCTAJIBHBIX CIIy4asiX — BBIXOJHOW CUTHAII
JO0JDKEH ObITh paBeH ().

2. OyHKIMH PECTABICHBI B YUCIOBOU (hopme:

S, v,2)=2,(3,5,7)
f(x,p,z,v)=2,(1,2,4,69,1114,15) + 25 (3,5,10,13)
[IpencTtaBUTh OCTAIBLHBIMU CITIOCOOAMU.

Cnmcok JauTepaTypsl AJis1 HOATOTOBKHU K 3aHATHIO:

1) bepexxnoii, B.B. [luckpeTHas mateMatnka OJIEKTPOHHBIM pecypc : ydeOHoe
nocooue / A.B. IllanomnukoB / B.B. bepexnoit. - CraBpomnons : Ceepo-
KaBkasckuii denepanbubiii yauepcuter, 2016. - 199 c. - Kaura nHaxoautcs B
6a3oBoii Bepcun DbC [PRbooks.

2)HoBukoB, ®@. A. JluckpeTHass mMaremarvka : Juisl OakajJaBpOB M MarucTpoB :
y4eOHUK JJI1 CTYACHTOB BBICIIMX Y4YE€OHBIX 3aBeJEHUN, OOydaroumxcs 1o
HaIpasJIeHuIo MoAroToBkH "CucteMHublil aHanu3 u ynpasieHue" / @. A. HoBukos.
- 2-e u3a. - Mocksa [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 1. u 06:1.: Crangapt Tperbero nokosieHus. - ['pud: Pex. YMO. -
bubmmorp.: c. 386-387. - [IpeaM. yka3.: c. 388-399. - ISBN 978-5-496-00015-4
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3)[Ipoceeros, I'. U. [luckpeTHas MaTeMaTHKa: 3aJ]a41 U PEUICHUS : y4eOHO-
npaktuaeckoe nocodue / I'. U. [IpocBeTos. - 2-¢ u3m., nor. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : ui. - bubnuorp.: ¢. 233-234. - ISBN 978-5-94280-419-
OT'aBpuiioB I'.I1., Canoxxenko A.A. COOpHUK 3a/1a4 10 TUCKPETHONM MaTeMaTHKe.
M.: Hayka, 1992
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3ausarue 14

Tema: I[IpeoOpazoBanue Jorndeckux GyvHKINN

Paccmompems ocnosnvie nonamus u onpeoenenusi:

JTH®, KH®, CAH®, CKHO

IIpakTHYecKue 3aaHUs HA 3aHATHS.

[IpeoOpazoBath 1ByMs crioco0aMu: 1) ¢ MOMOIIIBIO TOKIECTBEHHBIX
npeodpa3zoBaHU (UCTIOJb3YsI 3aKOHBI U AKCHOMBI alreOphl JIOTHKH); 2) C
MTOMOIIIBIO TaOIUI] UICTUHHOCTH.

1. IIpeobpazoBats jgoruueckyto ¢pyukiuwo B CJJTHO, CKHD
f(x,y,2) =(x > y)yz > (xy v 2)

2. [Tpeo6pazosate noruueckyio ¢pyukiuuio B CJHO, CKHO

f(,0,2)=(xVIVIy) > (x > x)Vv )2

3. [Tpeobpazosate noruueckyto ¢pynkuuio B CJHO, CKHO
f(x,y,z) = @ - ;)/\ (xy =>Y) Az

Cnucok JJuTeparypsl AJ151 NOATOTOBKHU K 3aHATHIO:
1) bepexnoii, B.B. [IuckpeTHass maTeMaTuka ODJIEKTPOHHBIA pecypc

nocobue / A.B. Ianmomnuko / B.B. bepexnoit. - CraBpomnonb :

: yueOHOE
Cesepo-

KaBkazckuii denepanbubiii yauBepcuter, 2016. - 199 c. - Kuura Haxoautcs B

6a3oBoii Bepcun IbC IPRbooks.

2)HoBukoB, ®@. A. JluckpeTHas MaremaTuka : Juisi OakajdaBpOB M MarvcTpoB :

Y4eOHUK IS CTYJICHTOB BBICIIMX YYEOHBIX 3aBEJICHHM, OOydYarommxcsl II0

HaIpaBJeHUIo MoAroToBkH "CucTeMHbIN aHanu3 u ynpasienue" / @. A.

HoBuxkos.

- 2-e m37. - Mocksa [u ap.] : Tlutep, 2014. - 400 c. : wn., Tabn. - (Y4eOHUK ais

By30B). - Ha Tut. 1. u 06:1.: Ctanaapt tperbero nokojienus. - I'pug: Pek. YMO. -
bubmuorp.: c. 386-387. - [IpeaM. ykas.: c. 388-399. - ISBN 978-5-496-00015-4
3)IIpocsetos, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4d U PEIICHUs | y4eOHO-
npaktudeckoe nocodue / I'. U. [IpocBeTos. - 2-¢ u3a., noim. - Mocksa : Anbda-
I[pecc, 2015. - 240 c. : wi. - bubnuorp.: ¢. 233-234. - [ISBN 978-5-94280-419-
OT"aBpuuos I'.I1., Canoxxenko A.A. COOpHUK 3a/1a4 1O TUCKPETHON MaTEMaTHUKeE.

M.: Hayka, 1992
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3ausarue 15

Tema. Munumusanug JI® meronom KBaiina

PaccMoTpeTs mopsA0Kk MUHUMHU3ALMY JOrHueckux GyHKIuil merogoM Kaaitna

HpaKaneCKne 3aJaHUA HA 3aHATUA

MunumuzupoBath Metoaom KaiiHa
l. fi(x,y,2)=2,(3,56,7)
2. f(x,y,z,v)= 20(1,2,3,4,6,7,1 1,L14,15) + 2(12,1 3)
)

3. f(x,y,z,v) =2,(0,1,3,59,10,11,12,21,23,24,29,31)

4. f(x,p,z,v)=2,(1,2,4,6,9,11,14,15) + X5 (3,5,10,13)

OTanbl MUHUMHU3ALUHU JIOTHYECKON (PYHKIIUH:

l.
2.

[Ipencrasnenue norudeckon popmyssl B Bujge CKH® i CAHO.
[Tomyuyenue COKpAILICHHOU JTA3BIOHKTUBHOU (KOHBIOHKTUBHOIN)

HOpMaJIbHON (OPMBI.

. HaxoxnaeHue BCEX BO3MOXXHBIX TYIIUKOBBIX JU3BIOHKTHUBHBIX

(KOHBIOHKTHBHBIX ) HOPMaJIbHBIX (POPM.
Bb160p U3 OJy4EHHBIX TYNHUKOBBIX (POPM MUHUMAIBHOUN TU3BIOHKTUBHON

(KOHBPIOHKTHBHOW ) HOPMAJIBHON (hOPMBL.

CokpallleHHOM  JAM3BIOHKTUBHOM  HOpMaibHOM  (opMOil  Ha3bIBaeTCs

JTU3BIOHKIINS BCEX MPOCTHIX UMILIMKAHT TaHHON (PYHKIIHH.

Nmnnukantoit pyukiuu F HazeiBaeTcs GpyHknus I, koTropas MOXeT NpUHUMATh

3HA4YCHHUC CAMHUIIBI JIMIIb Ha TCX Ha60an, Ha KOTOPBIX HNPUHHUMACT 3HAYCHUC

eqununbl Gyukius F. B cBorwo ouepens (yskius F HazpiBaeTCs UMHUMIIEHTOU

¢yHkuuu I.

[Tpumep. Ilycts nana pynkuusa F = XYZ + XYZ+XYZ.
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X 0| o 0 0 1 1 1 1
Y 0| o 1 1 0 0 1 1
v4 0| 1 0 1 0 1 0 1
FX,Y,Z)| 0 | 1 1 0 1 0 1 1
I(X,Y,Z)| 0| 0 1 0 1 0 1 0

Cnmcok JauTepaTypsl AJ1s1 HOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpernass marematnka DJIEKTPOHHBIA pecypc : ydeOHOe
nocooue / A.B. IllanomnuukoB / B.B. bepexnoit. - CraBpomons : Ceepo-
KaBkasckuii denepanbubiii yauepcuter, 2016. - 199 c. - Kaura nHaxoautcs B
6a3oBoii Bepcun DbC [PRbooks.

2)HoBukoB, ®@. A. JluckpeTHas MaremaTuka : Juisi O0akajgaBpOB M MarvcTpoB :
Y4eOHUK IS CTYJICHTOB BBICIIMX YYEOHBIX 3aBEJICHHM, OOydYarommuxcsl II0
HarpasJIeHuIo moAroToBky "CucteMHublil ananu3 u ynpasienue" / @. A. HoBukos.
- 2-e m37. - Mocksa [u ap.] : Tlutep, 2014. - 400 c. : wn., Tabn. - (Y4eOHUK ais
By30B). - Ha TuT. 1. u 06:1.: Ctanaapt Tperbero nokojienus. - I'pud: Pek. YMO. -
bubmuorp.: c. 386-387. - [Ipeam. yka3s.: c. 388-399. - ISBN 978-5-496-00015-4

3)I[Ipoceetos, I'. 1. JluckpeTHast MaTemMaTHKa: 3a/1a4d U PEIICHUS ;| yIeOHO-
npaktuaeckoe nocodue / I'. U. [IpocBeTos. - 2-¢ u3a., noi. - Mocksa : Anbda-
[Ipecc, 2015. - 240 c. : wi. - bubnuorp.: ¢. 233-234. - [ISBN 978-5-94280-419-
OT"aBpuuos I'.I1., Canoxxenko A.A. COOpHUK 3a/1a4 1O TUCKPETHON MaTEMaTHUKeE.
M.: Hayka, 1992
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3anartue 16
Tema. Muanvuizanus JI® meronom kapt KapHo

PaccMoTpeTs mopsA0k MUHUMHU3AIMK JOTHYeCKUX QyHKIUI MeToaoM kapT KapHo
1. Ilpumenenne kapt Kapno qis muanmuzanuu JIO.
2. Munnmuzanuss HOOD.

3. MuHuMH3a1usl COBOKYITHOCTU (DYHKIUH.

HpaKanecmle 3aJaHUA HA 3aHATHUS.

MuHUMH3HPOBATH C MOMOIIBIO KapT KapHo.

1. x|ylz|f
0[0]0]|1
0(0]1]1
0/1/0]0
O(11]11]0
110011
110[11]0
11011
1{1]17]0
2. f(x,3,z,v)=2,(1,2,4,6,7,11,14,15)
3. f(x,y,2z,v) =25(1,5,6,7,8,9,10,11,14,15)
4. f(x,,2,v)=£,(1,2,34,6,7,11,1415)+ D" (12,13)
)
5. f(x,3,2,v) = 2,(1,2,4,6,9,11,14) + X ,(3,5,10,13)
6. f(x,y,z,v,w) = 2,(0,3,4,6,7,10,15,19,22,23,25,26,27,28,30,31)
7' -f;(x9y7 Z) = 20(39597)

fz (xayaz) = 20(07355’7)
fi(x,y,2) =2,(2,3,5,7,6)
f4 (xsys Z) = 20(1’375’7)

Cnucok JuTepaTypsl 1Jisl NOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpernas maTrematnka DJIEKTPOHHBIM pecypc : ydeOHOe

nocobue / A.B. HlamomuuxkoB / B.B. bepexunoit. - CraBpomons : CeBepo-

KaBkazckuii denepanbubiii yHuBepcuter, 2016. - 199 c. - Kuura nHaxomutcs B

6a3oBoii Bepcun IbC IPRbooks.

2)HoBukoB, ®@. A. JluckpeTHas MaremaTuka : sl O0akajgaBpOB M MarucTpoOB :

YU4€OHUK JJI1 CTYJIEHTOB BBICHIMX YYE€OHBIX 3aBEICHHUI, OOydYarommxcs IO

HanpaBJIeHUIO MOAroToBKH "CucTeMHbIil aHanu3 U ynpasienue" / . A. HoBukos.
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- 2-e m31. - Mocksa [u ap.] : Tlutep, 2014. - 400 c. : wn., Tabn. - (Y4eOHUK mis
BY30B). - Ha TuT. 11. 1 0611.: Ctanmapt Tperhero nokoneHus. - I'pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [IpeaM. ykas.: c. 388-399. - ISBN 978-5-496-00015-4

3)IIpoceetoB, I'. U. JluckpeTHas MaTeMaTHKa: 3aJla4yd U PEIICHUs | y4eOHO-
npaktudeckoe nmocodue / I'. . [IpocBeTos. - 2-¢ u3., aoi. - Mocksa : Anbda-
[pecc, 2015. - 240 c. : wi. - bubnmorp.: ¢. 233-234. - ISBN 978-5-94280-419-
Ol'aBpunioB I'.I1., Canoxenko A.A. COOpHUK 3aJa4 110 TUCKPETHONW MaTeMaTHKeE.
M.: Hayka, 1992
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3ausarue 17

Tema. [TocTrpoenne koMOMHANMOHHBLIX cxeM [1D

PaccmoTtpeTs mopsmok cuHTe3a KOMOWHAIIMOHHBIX CXEM.
IIpakTHyeckue 3aJaHUs HA 3AHATHUA.

[TocTpouTh KOMOUHAITMOHHBIE CXeMBI [1D.
f(x,y,2) = XVXyVXxyz
fx,y,z) =(xVz)(xVyVvz)VZ

L. fi(x,,2)=2,(1,5,6,7)
2. f(x,y,z,v) = 2, (1,2,4,6,7,11,14,15)
3. f(x,y,z,v,w) = £,(0,1,3,5,9,10,11,12,13,14,15,21,22,23,24,29,31)

4. f(x,y,z,v)=2,(1,2,4,6,9,11,14,15) + > ;(3,5,10,13)

TIlocneoosamenvrnocmo cunmesa KC:

1. ®opmanu3anus CIOBECHOTO 3aJaHUs.
CocraBnenue TabauIbl ICTUHHOCTH.
3amuch JI® B CJIH® ninu CKHO.
Bri6op ®@IIC norndyeckux 31€MEHTOB.
MuHuMU3aIus J0TUYeCcKor GyHKIIUH.

[Toctpoenune KC, coorBerctByromei JID.

NS kW

[TpoBepka mpaBUIILHOCTH PabOTHI CXEMA.

dopmanu3anys CIOBECHOTO 3a/JaHUs CBOJAUTCA K BBIICHEHHIO HaOOpOB
NEPEMEHHBIX, Ha KOTOPbIX (pyHKIMA paBHa 1 mn 0.

ITocne TOrO CTaHAAPTHHIM CHOCOOOM 3aNKCHIBAETCs TabauIla UICTUHHOCTH. B
TOM cily4ae, eciiu (yHKIUS Ha HEKOTOPBIX Habopax He ONpezelieHa, TO IPOLECC €€
JOONpPENICTICHUS peIIaeTcss B TMpOLecCe MUHUMHU3ALUMU (PYHKIMH, KaK 3TO
paccmaTpuBaoch paHee. BbplnosHeHHE omepanuil TPETbEro 3Tana OCHOBAHO Ha

ucnosibzoBanuu npasui cocrasiienus CJIH® n CKHO.
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Oo6ocHoBanue BbiOOpa DIl mormyeckux >IE€MEHTOB OIpPEAETSETCS HATMYUEM
aneMeHToB. [lepBoHauanbHO cienyet peanusoBats JIO B 6a3uce U, NN, HE.

Jlaxxe MpOBOAMTCSI MUHUMU3ALMS OJJHUM U3 PACCMOTPEHHBIX METOOB.

[Toctpoenne KC mo 3amannHoii JI® Bkmodaer B ceOs BBINIOJHEHHE BCEX
JIOTHYECKUX OIEpalfii, yKa3aHHbBIX B BBIPAKEHUU (PYHKIIUH.

Cnmcok JauTepaTypsl AJ151 HOATOTOBKHU K 3aHATHIO:

1) bepexxnoii, B.B. JluckpeTHas maTreMatnka OJIEKTPOHHBIM pecypc : ydeOHoe
nocobue / A.B. HlamomuuxkoB / B.B. bepexunoiti. - CraBpomnons : CeBepo-
KaBkazckuii denepanbubii yHuBepcuter, 2016. - 199 c. - Kuura Haxogutcs B
6a3oBoii Bepcun DbC [PRbooks.

2)HoBuxoB, ®@. A. JluckpeTHas mMaremaTwika : Juisi OakajJaBpOB M MarucTpoB :
YU4€OHUK i1 CTYJIEHTOB BBICIIMX YYE€OHBIX 3aBEJICHHUI, OOydJarommxcs IO
HarpaJIeHUIO oAroToBkH "Cuctemusblil ananu3 u ynpasienue" / ®. A. HoBukos.
- 2-e u3a. - Mockga [u ap.] : ITutep, 2014. - 400 c. : wi., Taba. - (Y4eOHUK s
By30B). - Ha TuT. 1. 1 0611.: Ctanmapt Tpetrhero nokosieHus. - I'pud: Pex. YMO. -
bubmuorp.: c. 386-387. - [IpeaM. ykas.: c. 388-399. - ISBN 978-5-496-00015-4
3)[Ipoceeros, I'. U. [luckpeTHas MaTeMaTHKa: 3aJJa4l U PELICHUS : y4eOHO-

npaktuaeckoe nocodue / I'. . [IpocBeTos. - 2-¢ u3., noi. - Mockga : Anbda-
[Tpecc, 2015. - 240 c. : un. - bubmuorp.: ¢. 233-234. - ISBN 978-5-94280-419-
OI'aBpuiioB I'.I1., Canoxxenko A.A. COOpHUK 3aj/1a4 10 JUCKPETHONU MaTeMaTHKe.

M.: Hayka, 1992
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3ausarue 18

Tema. KouTpoJbHoe 3aHsgATHE IO pa3aeay 4

Pemuth 3aJIaHus COTJIaCHO BApPHUAHOB.

Bapuanr 1
1. IIpeoOpazoBats jgoruueckyro Gpynkimwo B CJIHD

f(X,y,z) = (X+y)yz > (Xy + 2)

2. MunumusupoBats JI® metogom KBaitHa
f(x,y,z,v) = 2(0,1,2,5,7,8,1 1,12,15)

W

. TlocTpouTh KOMOMHAIIMOHHYIO CXEMY JIOTHYECKON (DYHKITUU
f6y,z,v) = (0,1,2,5,7.81112,15) + > (3,4)
o 5

MunauMu3anuo npoBectu MeTtogoM kapt Kapso.
4. BBISICHUTD MOJIHA JIU CUCTeMA (PyHKIUN

kvyx(y®2) @2}

Bapuant 2
1. IIpeoGpaszoBarh noruueckyro pynkuuo B8 CKHO
f(x,y,z) =(xvyvxy) > (x —)x_)vyi
2. Munumusuposats JIO meronom Ksaitna
f(x,y,z,v) = [](0,1,2,5,6,11,13)
3. [TocTpouTh KOMOMHALIMOHHYIO CXEMY JIOTHYECKON (DYHKIIUU

f(xy,2,v)=]](0.1,2,5,6,1113)+ ] [ (14,15)
0 )

MunuMur3anuoo npoBectu MetogoM kapt Kapno.
4. BrIsICHUTB 110JTHA JTK cUcTeMa (PYHKIIHMA
{x,xy vz(x ® y)}

Bapmuanr 3
1. IIpeobpa3oBats jgoruueckyto pynkuuto B CJJHD
f(x,y,z) = @/ - ;)/\ xy =Yy) Az

2. Munumuzupoats JI® metogom KBaiiHa
f(x,y,z,v) = 2(2,3,4,5,1 1,13,14,15)

(O8]

[TocTpouTh KOMOMHALIMOHHYIO CXEMY JIOTHYECKON (HYHKIIUU
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f(xy,2,v) =Y (23,451L13,1415)+ > (0,1)
) )

MunHuMH3anuoo npoBectu MetogoM kapt Kapso.
4. BrIsICHUTB 110JTHA JTK cUcTeMa (PYHKIIHMA
=y -0 ->x oz

Bapuanr 4
1. [Tpeo6pazoBatk joruueckyio ¢pynkiuo B CKHO
f(x,y,2) = (x vzy) A(y = X2)
2. Munumuzupoats JI® metogom KBaiiHa
f(x,y,z,v) =] ](1,3,4,5,11,12,14)
3. [TocTpouTh KOMOMHALIMOHHYIO CXEMY JIOTHUYECKON (HYHKIIUU

fxyzv)=[[(1345111214) + ] (6,7)
0 )

MunHuMH3aMio OpoBeCTH MeToaoM KapT KapHo.
4. BoisicHuTh nosHa v cucreMa QyHKIHiA

{X - y,x(y|z)}

Bapuanrt 5
[IpeobpazoBath gorudeckyro Gpynkmuto B CIAHD

f(x,y,2) = (x2V y) = (y v X2)

[—

2. Munumusuposats JIO meronom Ksaitna
f(x,y,z,v) = D (0,1,2,3,4,5,6,7,81115)

W

[TocTpouTh KOMOMHAITMOHHYIO CXEMY JIOTUYECKOW (yHKIIMU
f(x,y,z,v) =Y (0,1,2,5,7,81112,15)+ > (3,4)
o S

MuyHEMH3ALMIO IPOBECTU METOIOM KapT KapHo.
4. BrisichuTh nonHa u cucreMa QyHKIUN
{x 2y, (x —> (yvz))@l}

Cnncok JJureparypsl AJ51 NOATOTOBKHU K 3aHATHIO:

1) bepexnoii, B.B. Jluckpetnass marematnka DJIEKTPOHHBIA pecypc : ydeOHOe
nocobue / A.B. HlamomuuxkoB / B.B. bepexunoit. - CraBpomnons : CeBepo-
KaBkazckuii denepanbubiii yHuBepcuter, 2016. - 199 c. - Kuura Haxoautcs B
6a3oBoii Bepcun IbC IPRbooks.

2)HoBukoB, ®@. A. JluckpeTHas MaremaTuka : Juisi OakajdaBpOB M MarvcTpoOB :
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y4eOHUK IS CTYACHTOB BBICIIMX YYE€OHBIX 3aBEJEeHUN, OOyJaronmuxcs To
HarpaBJieHUI0 oaAroToBkH "Cuctemusblii ananu3 u ynpasinenue" / ®. A. HoBukos.
- 2-e u3a. - Mockga [u ap.] : ITutep, 2014. - 400 c. : un., Tadn. - (YueOHUK s
BY30B). - Ha TuT. 1. u 0611.: Ctanmapt Tperbero nokosieHus. - I'pud: Pex. YMO. -
bubnuorp.: c. 386-387. - [IpeaM. yka3.: c. 388-399. - ISBN 978-5-496-00015-4
3)[Ipoceeros, I'. U. [luckpeTHas MaTeMaTHKa: 3aJJa41 U PELICHUS : y4eOHO-

npaktudeckoe nocodue / I'. . [IpocBeTos. - 2-¢ u3a., noi. - Mocksa : Anbda-
[Tpecc, 2015. - 240 c. : un. - bubmuorp.: ¢. 233-234. - ISBN 978-5-94280-419-
Ol'aBpunioB I'.I1., Canoxenko A.A. COOpHUK 3aJa4 [0 TUCKPETHOW MaTeMaTHKeE.

M.: Hayxka, 1992
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	Рассмотреть основные определения теории графов: граф, смежные вершины, инцидентные вершина и ребро, петля, кратные ребра, простой граф, мультиграф, эйлеров цикл, полуэйлеров граф, гамильтонов граф, маршрут, цепь, путь, диаметр, центр, радиус графа, сп...
	Рассмотреть основные методы решения комбинаторных задач: метод включений и исключений, полиномиальные производящие функции, экспоненциальные производящие функции.
	Рассмотреть основные методы генерации перестановок: лексикографический порядок, антилексикографический порядок, метод вложенных циклов и транспозиция смежных элементов

