[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue: . .
®KNO: MakapeHko EJ‘IGHMM@MEIQPCTBO HAYKHU U BBICHICTO 06pa30BaHI/IH Poccuiickoit CDGI[epaIII/II/I

LoenepaIBHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHuUs

fara noanncarins: 24.0¢PYErgRERmit rocynapcTBEeHHBIN dKoHOMIYecKui yauBepcuteT (PUHX)»
YHWKaNbHbIA NMPOrpaMMHbIN KITHOY:

c098bc0c1041cb2a4cf926cf171d6715d99ab6ae00adc8e27b55cbele2dbd7c78

YTBEPXJIAIO
Havanpauk
y4eO0HO-METOANIECKOTO YIIPABICHUS

T.K. IInaroHoBa
«25» mag 2026 1.

PaGouas mporpaMma quCUMIIMHBI
JAuckpernass mareMaTuKka

Hanpasnenne nonroroBku
38.03.05 buznec-undopmarnka

Hanpasnennocts (mpoduiis) mporpaMMbl OakajiaBpuara

38.03.05.02 UudopmarimoHHOE U TPOrpaMMHOE o0ecrieueHre OU3HEC-MpPoIeCCOB B IUPPOBOIA
HYKOHOMUKE

Jlns nHabopa 2026 roga

Ksanudukanuys
bakanasp



KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypce>) Htoro
Henens 15 4/6
Bun 3anaruit vy | PO | VI PII
Jlexuu 8 8 8 8
IIpaxkTuueckue 8 8 8 8
Hroro ayx. 16 (16 |16 |16
KonTtaktHas padota 16 (16 |16 |16
Cawm. pabora 88 [88 |88 |88
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
OCHOBAHHE

YueOHbIH TUTaH YTBEPKIIEH YUEHBIM coBeTOM YHmBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 1.).

[IporpamMmy cocraBwi(#): K.T.H., JoUeHT, JIykpsnosa [..B.
3aB. xadenpoii: a1.3.H., noreHT FO.I. UepHbImena

Metonuveckuii coBeT: 11.3.H., mpodeccop E.H. Tumenko



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| 3HaHWE MOHATHH W METOJOB OCHOBHBIX Pa3[elioB AMCKPETHOW MaTeMaTHKU: TEOPHH MHOXKECTB, KOMOWHATOPHUKH, TEOPHH
rpadoB, MaTeMaTHUECKOH JIOTUKM M TEOPHUU alTOPUTMOB; 3HAKOMCTBO C MPHUKIATHBIMU 3aJadaMH, IIPH PEIIEHUH KOTOPBIX
HCIIONB3YIOTCS METO/IBI AUCKPETHOM MaTeMaTUKU.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

YK-1. Cnoco6eH ocyuiecTBJIsITh MNOMCK, KPUTHYECKUI aHAIU3 U CHHTe3 MH(OPMALMH, NPUMEHATb CHUCTEMHBIH MOAXO0X JIsl
peleHuUs MOCTABJEHHBIX 32124

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINMHBI oﬁyqamumﬁcst JOJIZKCH:

3HaTh:

- METOJIBI KOJTMYECTBEHHOTO U KA9€CTBEHHOTO aHANIN3a, MPUMEHsIEMbIE B CHCTEMHOM TIOAXOJIE TSI PEIICHHS 3a7a4 B IPOPEeCCHOHATIBHOM
JIeSITeTLHOCTH (COOTHECEHO ¢ MHAnKaropoM YK-1.1)

Ymernb:

- MPHUMEHATh METObl KOMMYECTBEHHOTO M KaueCTBEHHOTO aHaju3a, NMPUMEHsSEMble B CHCTEMHOM IOAXOAE AJS PElleHHs 3aJad B
npodeccuoHaIbHOM 1eATENBHOCTH (COOTHECEHO ¢ MHANKaropoMm YK-1.2)

Baagernb:

- HABBIKAMH IPHMEHEHUS] METOJIOB KOJIMYSCTBEHHOTO M KAYCCTBCHHOI'O aHAIN3a, IPUMEHICMBIX B CHCTEMHOM IMOAXOIC IS PEIICHHUS
3a51a4 B Mpo()eCCHOHALHON IeATEILHOCTH (COOTHECEHO ¢ nHauKaTtopom YK-1.3)

3. CTPYKTYPA U COAEP)KAHUE JUCIUITJINHBI

Paznen 1. «QuemenThbl Teopuu MHOKecTB.KomOnHaTopukay»

Buna 3ausitus / Cemectp /| KonmuectBo

Ne HaunMeHoBaHMe TeMbl, KPaTKoOe Colep:KaHue
) KP P paGorsl / popma ITA Kype 4acoB

Komnerenunu

Tema 1.1. "Onements! Teopun MHOXecTB. KomOunaropuxa"

Ilonstne mHOXecTBa. CrocoObl 3amaHus MHOkecTB. Omepamum Hafg
MHOXecTBaMu. [{uarpammer Oiinepa-Benna. CrcteMbl MHOXKECTB. 3aKOHBI
1.1 | anreOpbl MHOXKECTB. JIeKapTOBO MPOM3BEACHHE MHOXECTB. JleximoHHbIe 3aHATHS 3 2 VK-1
3amaun komOuHatopuku. [IpaBmia cymMMel M Tpow3BeneHHA. Tumbl
BbIOOpok. Pasmemienust. [lepecranoBku. Coueranus. burom HeroTona.
CBoiicTBa OMHOMHANBHBIX KOO HUIIMEHTOB.

Tema 1.1. "OnemenTs! Teopun MHOXecTB. KomOunaropuka"
MHoxecTBa M onepanuu Haj HUMH. [IpoBepka CBOWMCTB omepainuii Hax

1o |MuOKecTBAMI. [Mpaxtiyeckue 3 5 VK-1
Pa3melienus, NEepecTAHOBKM M COYeTaHMs 0Oe3 MOBTOpPEHHH H ¢ 3aHATHSA
noBropeHusiMu. Pemenne koMOuMHATOpHBIX 3azay. PemenHue 3agau ¢
ucnonb3oBanueM LibreOffice
Tema 1.1. "DOnements! Teopun MHOKecTB" [ToHsTre MHOXecTBa. CHOCOOBI
|3 |3ananus MHOXKeCTE. Omnepanuu HaJ MHOXecTBaMu. Jluarpammsl Ditnepa- CamocTosTenpHast 3 ] VK-1
’ Benna. CucreMbl MHOXECTB. 3aKOHBI anreOpbl MHOXeCTB. JlexkapToBo pabora
IIPOU3BEJCHHE

Tema 1.1. "Onements! Teopun MHOXeCTB" COOTBETCTBHS, OTHOIICHHS,
¢yukmun.  Kommosumust  cootBercTBuil.  CBOWCTBa  OTHOIICHH.

CamocTosiTenpHas
1.4 |OrHowenne oSkBHBaNeHTHOCTH. OTHOLIEHWE Tmopsiaka. BsammHo- aGora 3 8 YK-1
OHO3HAYHOE COOTBETCTBHE. MomHOCTh MHOXecTB. CUeTHble U p
HECUYETHBIC MHOXECTBA.

Tema 1.2. "Komb6unaropuka" 3agaun komOuHaropuku. [IpaBuna cymMMsl
1.5 | npoussenenus. Tunsl BeiOopok. Pasmernenus. [lepecranoBku. Coueranus.| JIeKIMOHHBIE 3aHATHS 3 2 VYK-1
Bunom Helorona. CBoiicTBa GMHOMHAIBHBIX KOA((UIIMEHTOB.

Tema 1.2. "Kombunaropuka" 3agaun koMOuHaTOpUKH. [IpaBmina cyMMBl U

CamocrosiTesbHas
1.6 | mpoussenenus. Tumsl BeiOOpok. Pasmerienus. [lepecranoBku. Couetanus. aGora 3 8 VK-1
Bunom Herorona. CBoiicTBa OMHOMMAIBHBIX KOA()QUIIMEHTOB. P
Tema 1.2. "Kom6unaropuxa" Tpeyronbuuk Ilackans. IlepecranoBku c
CamocTosiTenpHas

1.7 |nosropennsamu. ITonuHomuanbHas (opmyna.KoMOHHATOpHBIE TOXIECTBA. aGora 3 8 VK-1
IIpousBomsiue QyHKIMN. P

Brinonnenue 3agaHuii o reMam paszaeiia ¢ IpUMEHCHUEM CPEACTB ITaKeTa CamMocTosTenpHast

18 LibreOffice pabora

3 8 VK-1

Paznen 2. «OcHOBBI MaTeMaTH4eCKOi JOrHKH.OCHOBBI TeopuH rpadoB»




HaumeHoBanue TEMbI, KPpaTKo€ CoAepKaHue

Buj 3ausitusi /
pabotsl / popma ITA

Cemectp /
Kypc

KoauuecTBo
4acoB

Komnerenuuu

2.1

Tema 2.1. "OcHoBbl Marematuueckol JOruKH" ITOHATHE BBICKA3bIBAHHMS.
Ornepanuu HaJl BBICKa3bIBAHHUSIMH. Dopmybl anreOpsl
BbICKa3biBaHuil. Tabnuna McTHHHOCTH. TaBTOJOTMM M MPOTHBOPEUHSL.
PaBHocunbHble  mpeoOpaszoBanus  (opmyn.  HopmanbHble  GOpMBI.
CoBepiieHHble  HOpMasibHble  (opmbl.  JlorMueckn  TpaBHIIbHBIC
paccysxenus. MeTosl MpOBEPKH NPABUILHOCTH PACCYIKICHHSI.

JIeKIIMOHHBIE 3aHATHS 3

YK-1

22

Tema 2.1. "OcHOBBI MaTeMaTH4ecKoi yoruku" Anredpa BbICKa3bIBaHUH.
Tabnuisl ucTUHHOCTH. PaBHOCHIIBHBIE

npeobpaszosanus Gopmyi. [Ipusenenue popmyn xk IH® u KHO, CJHD,
CKH®.

[IpaxTuyeckue
3aHATHUSA

VK-1

2.3

Tema 2.1. "OcHoOBBl MaTeMaTHueCKOM JIOTMKU" T[TOHSATHE BBICKA3bIBAHUS.
Oneparu HaJ BBICKa3bIBAHHUSIMH. Dopmyibt anreOpsl
BbICKa3bIBaHMWil. Tabnauua WCTUHHOCTH. TaBTONOTMKM ¥ IPOTHUBOPEYUS.
PaBHOcmibHBIE  mpeoOpaszoBaHus — (opmyn.  HopmanbHble  GOpMBI
CosepiieHHble  HOpMaibHble  Qopmbl.  Jlormuecku — mpaBHIIBHBIC
paccyxaeHus. MeTopl IPOBEPKH NMPABHIBHOCTH PACCY)KICHHS.

CamMocTosTenbHast
pabora

10

VK-1

2.4

Tema 2.1. "OcHoBbl Maremarnueckod Jsoruku" bByneBel ¢yHKIMH.
Ionuuoms! XKerankuna. Kiaccs [Tocta. ITonHOTa M 3aMKHYTOCTB KJIACCOB
OyneBbix ¢ynkuumid. Kputepuit Ilocra momHOTEI Kiacca (YHKLHM.
HezaBucumocts cucrtembl  ¢ynkuumit. basuc. [peamosnHeie Kiacchl
(byHKIHH. IlonsTHE IIpeauKara. KBaHTOpBI. PaBHOCHIIBHBIE
npeoOpazoBaHust (GOpPMyN JIOTUKH HpEeIUKaToB. PaccykneHus B JIOTUKe
npeankaroB. [ToHATHE 0 HEKJIACCHYECKUX JIOTHKaX.

CamMocTosTenpHast
pabora

10

VK-1

2.5

Tema 2.2. "OcuoBbl Teopuu rpados" Ilonstue rpada. Bumer rpados.
OpHeHTHpOBaHHbIE M HeOopHeHTHpoBaHHbIE rpadel. CrnocoObl 3amaHus
rpada. Onepauunn Haj rpadamu. MaTpHIbl CMEXHOCTH U MHIIUICHTHOCTH.
I'padsr u Ounapubie oTHOWIeHUs. M30omopdusm rpadoB. MapuipyTsl Ha
rpadax. CszHocTh rpados. Llenu u ksl MoCThI.

JIeKIMOHHBIE 3aHATHS 3

VK-1

2.6

Tema 2.2. "OcHoBbl Teopuu rpados” I'padsl. [Ipumeps! rpados. Onepaiyn
HaJ| rpadamu. MaTpuibl CMEXHOCTH
1 MHIHACHTHOCTH.

[IpaxTudeckue
3aHATHA

YK-1

2.7

Tema 2.2. "OcuoBbl Teopuu rpados" Ilonstue rpada. Bumer rpados.
OpueHTHpOBaHHBIE M HeopHeHTHpoBaHHbIE rpadpl. CrocoObl 3amaHus
rpada. Oneparmy Hax rpapamu. MaTpHIbl CMEKHOCTH U MHIHJIEHTHOCTH.
I'padpr u Ounapubie orHomenus. M3omopdusm rpados. MapupyTsl Ha
rpadax. CszHocTh rpados. Llenu u rukiasl. MoCThI.

CamocTosTeNbHAS
pabora

10

VK-1

2.8

Tema 2.2. "OcnoBbl Teopun rpados" O6xozabl rpada. DinepoBbl HUKIBI U
neny. DiyiepoBhl U NOITy3iepoBsl rpadsl. Kpurepuii sitnepoBoctu rpada.
['aMUJIBTOHOBBI MKJIBI ¥ LETH. [ aMUIBTOHOBBI U MOJNTYTaMHIBTOHOBBI
rpadpl. JlocTaTouHble yCIOBHS TaMHIIBTOHOBOCTH rpada. I'padsr 6e3
nukioB. Jleca u nepeBbs. Ilomcuer nepeBbeB. Teopema Komm o umcne
JICPEBbHEB.

CamocrosiTenbHast
pabora

YK-1

2.9

BbinosnHeHye 33IaHUi 110 TeMaM pasjieNia ¢ IPUMEHEHHEM CPEJICTB MaKeTa
LibreOffice

CamocTtosTeNnbHas
pabora

VK-1

2.10

ITonroroBka Kk MPOMEKyTOUHON aTTeCTalluu

3ayer 3

VK-1

4. POHJ1 OIEHOYHbBIX CPEICTB

Crpyktypa W comepkaHue (OHAA OLCHOYHBIX CPEICTB MU TMPOBEOCHUS TEKYLIErO KOHTPOJS M IPOMEXKYTOYHOW aTTeCcTallnu
npenctasieHsl B [Iprnoxennn 1 x pabodeit mporpaMMe TUCIUTUIHHEL

5. YYHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HAyYHbIEe H METOAMYECKHE H3TAHUS

ABTOpBHI, Bubnuoreka /
3arnaBue W3znarenscTBO, roa
COCTaBUTENHU Kommuectso
1 3onotyxuH, B. ®., Maremaruka. JIuCKpeTHas MaTeMaTrKa: y4eOHuK PoctoB-Ha-/lony: UacTuTyT 3BC «IPR SMART»

Ombemanckwii, B. B.,
Maptemsbsnos, C. B.,
Borganos, A. E.,
[Terposa, B. 1.

BOJIHOTO TpaHCIOpTa
umenu ['S. Cegosa —
¢buman
«l'ocynapcTBeHHBII
MOPCKOM YHUBEPCUTET
uMmeHH aamupaina O.d.
Vimakoay, 2016




ABTOpHI, bnbmmorexa /
3arnaBue W3narenscTBo, rox
COCTaBUTEIN Komnuectso
2 [Ipokomnenko, H. 1O. JluckpeTHas MaTeMaruka: yueOHoe mocobue Hwuxuanit Hosropon: 9BbC «IPR SMART»
Hwmxeroponckuit
rOCYapCTBEHHBIN
apXUTEKTYPHO-
CTPOUTENBHBIHN
yuusepcuret, O5C ACB,
2016
3 I'yrosa C. I',, Karan E. | /IuckpeTHas MaTemMaTHKa B MaTeMaTHdeckas joruka: | KemepoBo: Kemeposckuit OBbC «YHuBepcureTcKas
C. yuebHoe rmocooue rOCyJapCTBEHHBIN Oubioreka OHJIAKHY
yuuBepcuret, 2019
4 WBanucosa O. B., JluckpeTHas MaTeMaTHKa U MaTeMarudeckas jgoruka: | Mocksa, bepnmun: upekr- | OBC «YHuBepcureTckas
Cyxan U. B. ydebHoe mocobue Menmua, 2020 OMOIMOTEeKa OHIIAIHY»

5.2. IlpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHBIE CUCTEMbI

NCC "Tapant" https://internet.garant.ru
®denepanbHas TOCyAapCTBEHHAS CITy)K0a CTaTUCTUKH https://rosstat.gov.ru (cBOOOIHBIH JOCTYIT)

5.3. IlepeueHb NpOrpaMMHOro odecrneyeHus

OnepaunonHas cucrema PEJ[ OC
CBoboaHo pacnpocTpanseMsli oducHsii maket LibreOffice

5.4. YueOHoO-MeTOANMYECKHE MATEPHAJIbI A1 00y4AI0LIMXCS ¢ OrTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

ITpn HEOOXOMMMOCTH IO 3asIBIICHUIO 00YYArOIIETOCS C OTPaHWYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBBS yUEOHO-METOMYCCKHE MaTepHaIbI
MPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPAHMUYCHHSAM 3IO0POBBS M BOCHPHUATHS MH(popMarwd. [ JIHIl ¢ HApyIICHHSIMH
3peHus: B hopMme ayanodaiina; B meyaTHO GopMe yBeIWUeHHBIM mpudToM. s IuIl ¢ HapylmeHusAMHU ciayxa: B (opMe IEKTPOHHOTO
JOKYMEHTa; B redaTHol ¢opme. JlJist ULl ¢ HApyIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIEKTPOHHOTO JIOKYMEHTa; B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUITJIMHBI

Iomewenust Ui BceX BUIOB palboT, NPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIU3HPOBAHHON
y4eOHOI MeOEIbI0 U TEXHUIECKHMY CPEJICTBAMH O0Y4EHHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHATIBHBIA KOMIIBIOTEP / HOYTOYK (IIePEeHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS JTOCKA.

IToMerenust 1y CaMOCTOSTENbHON PabOThl O0YyUYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXXHOCTBIO MOJKITIOYECHHUS K
cetr "MHTepHET" M 00eCIIEYeHNEM IOCTYTIA K 3JEKTPOHHON HH()OpMAIIMOHHO-00pa30BaTeIbHOM cpee.

7. METOINYECKHUE YKAZAHUA JJIAA OBYYAIOIUXCA 110 OCBOEHUIO TN CITUITJINHBI

Mertoauueckue YKa3aHHus 110 OCBOCHHWIO JUCIHUITIIIMHBI TPEACTABJIICHBI B HpI/IJ'IO)KCHI/II/I 2K pa60qel71 nporpamMme JUCHUITIIIUHBI.




®OH/I OHEHOYHbIX CPEICTB

[punoxenne 1

1 OnucaHMe nMoKa3saTesjed u KpUTEpHEB OLl€HUBAHUA KOMHeTeHHHﬁ Ha pa3/IMYHbIX
Talax ux (l)OpMPlpOBaHI/IH, OIIMCaHHUE IIIKAaJI OH€HUBAHHUA

1.1 IToxazarenu ¥ KpUTEPUHU OLIEHUBAHUS KOMIIETEHIUI:

3VH, cocrasisromniue
KOMIICTCHIIUIO

IlokazaTenu oLeHUBaHUS

Kpurepuu onieHnBanus

CpenctBa
OLCHUBAHUA

YK-1: CnocoOeH oCyIIeCTBIATh IOUCK, KPUTUYSCKUH aHAIN3 U CUHTE3 HH(DOPMAIIUHU, TPUMEHSITh CUCTEMHBIH MOIXO0]]
JUISL peIISHsI TIOCTABICHHBIX 32124

3HaTh:

- METO/IbI KOJINYECTBEHHOTO H
Ka4eCTBEHHOT'O aHaJN3a,
NpUMEHSEMBIE B CHCTEMHOM
HOXO/I€ JUIS PeIeHNUs 3a1a4
B IIPO(ECCHOHAITBHOM

M3y4aeT OCHOBHYIO U
JIOTIOJTHUTENLHYIO JIUTEPATypy,
coJieprKaIyo MaTeprai oo
OCHOBHBIX IMOHATUAX TCOPUHU
MHOKECTB ¥ MaTEMaTHYECKOM
JJOTHUKHU JIA ITOATOTOBKH K

MOJIHOTA U
COZIEePKaTEeIbHOCTh OTBETA HA
3a4eTre, YCTHOM OIpoce,
COOTBETCTBUE OTBETOB
MaTepHuay, CoAepKaleMcs B
M3YUYECHHOW JTUTEpaType

Omnpoc (Bonpocsr 1-
42), BOIPOCHI K 3a4ETy
(1-30)

JIeATENbHOCTH 3a4€Ty U OIPOCy

YMerTsb: - pellIaeT NPaKTUKo- IIPaBUIBHOCTD PELICHUS IIpakTnueckue

- IPUMEHATb METO/bI OpUEHTHUPOBAHHbBIE U 3aJlaHuil: 3ananus (1-10),
KOJIMYECTBEHHOTO U MIPAKTUYECKUE 3aJaHUS: - BBIIIOJTHATH ONEpallii HaJl | IPaKTHUKO-
KAaueCTBEHHOI'O aHAJIN3a, BBIIIOJIHSIET ONEepaluy Haj MHO>XECTBaMH, OIIEpALK HAJl | ODUEHTUPOBAHHBIE

IpUMEHSIEMBbIE B CHCTEMHOM
HO/IXO/I€ JUIsl PeIIeHNUs 3a1a4
B IIPO(eCCHOHAITBHOM

MHOXCECTBaMHU, Ooni€paliv HaJg
BBICKA3bIBAHUSIMU,
- HaXOOUT pCUICHUA

BBICKa3bIBAHUSAMU;
- HaXOJUTh PELIeHUs
KOMOWHATOPHBIX 3a/1aY;

3amanus K 3adety (1-9)

JIeSITeTbHOCTH KOMOMHATOPHBIX 3a/1aY; - IPOBOJMTD OTIEPAINH HaJ

- IPOBOJUT OTEPALIUU HAT rpadamu

rpadaMu
Bnaners: pelaer npakTUKo- 000CHOBAaHHOCTH IIpakTuyeckue
- HaBBIKAMU TIPUMCHCHHUS OpUEHTHPOBAHHBIC U TMPUMEHEHUS METOJIOB JIJISI 3amanus (1-10),
METO/IOB KOJUYECTBCHHOIO U | IPAKTUYECKUE 3aJaHUs U3 MPAKTUYECKUX U MPAKTUKO- | IPaKTHKO-
Ka4yeCTBEHHOTO aHaJIN3a, TEOPUH MHOXKECTB (BBITIONHSAET | OpPUEHTHPOBAHHBIX 3aJ]aHUI | OPUEHTUPOBAHHBIC

MPUMEHSEMBIX B CHCTEMHOM
MOJIXOJI€ JUIS PeIIeHus 3a1a4
B nipoeccroHanbHOM
JeSITeTEHOCTH

MIPOBEPKY BBITOJIHEHHUS
CBOWMCTB onepanuii Haj
MHOKECTBaMH, COOTBETCTBHI U
OTHOIIICHUH) U
MaTeMaTU4ECKOM JIOTUKU
(mpusenenue Gpopmyn k JHD
u KH®, CIH®, CKHD);
MIPUBOANT PELICHUS
KOMOWHATOPHBIX 3a7a4
(pa3mereHus1, IEPECTAaHOBKHU U
coueTaHns 0e3 TTOBTOPEHHI U ¢
MOBTOPEHUSMH); IPOBOIUT
MIPOBEPKY 3iIepOBOCTH Tpada,
HaxOJUT HMIIEPOBBI LUKJIBI C
nomousro anropurma duepu

3amanus K 3aueTy (1-9)

1.2 lIkasel OLIEHUBAHUA:
Texymuii KOHTPOIb YCIIEBAEMOCTH U MPOMEKYTOUYHAs aTTECTAlMsI OCYLIECTBISETCS B paMKax

HAKOMHUTENbHOM OambHO-peTHHTOBOM cucTembl B 100-0annpHoi mikase:

50-100 6amoB (3a4TeHO)
0-49 6annoB (He 3a4TEHO)




2 TunoBble KOHTPOJIbHbIE 3aJaHUSA WM MHble MaTepuasbl, He0O6X0AUMbIe AJA OLeHKH
3HAHUM, YMEeHU#, HaBbIKOB M (W/H) onbITa JeATe/JIbHOCTH, XapaKTepHU3YyKIIUX 3Tambl
dopmupoBaHus KOMIETEHI M B IpoLecce 0CBOEHUA 06pa30BaTe/IbHOM NPOrpaMMbI

no

SRR

20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.

Bonpocsl k 3auery

[Tonsitue mHoxkecTBa. CriocoObl 3aganus MHOXKeCTB. Onepanuu HaJ MHOXKecTBaMU. Jluarpammsl
Olinepa-BenHa.

CucreMbl MHOXKECTB. 3aKOHBI alireOpbl MHOKECTB.

JexapToBo mnpousBenacHHe MHOXKECTB. COOTBETCTBHS, OTHOIICHUs, (QyHkmmu. Kommosumus
COOTBETCTBUM.

CoiictBa otHOHIeHUH. OTHOIIIEHUE YKBUBAJICHTHOCTH. OTHOIIEHUE TOPSIKA.
B3anMHO-0o1HO3HauHOE cooTBeTcTBHE. MOIHOCT MHOXECTB. (CUETHble M  HECUETHBIE
MHO€eCTBa. MHOX€CTBa MOIITHOCTH KOHTHHYYMa. MHOKECTBA BBICIIIMX MOILHOCTEM.

3amaun komOuHatopuku. [IpaBuna cymmbl U mpousBeneHus. Tumbl BbIOOpOK. Pasmemienws.
[TepectanoBku. Coueranus.

bunom Herorona. CBoricTBa OnHOMUANBHBIX KOd(huimenToB. Tpeyroasauk [Tackans.
[TepecranoBku ¢ moBropenusmu. [lonmnHomuansHas popmyia.

Komb6unaropusie Toxnaectsa. [lponsBogsimue hyHKIuu.

. Ilonarue Beicka3piBaHus. Onepaliy HaJl BbICKa3bIBAHUSIMH.

. ®opmyrbl anredpsl Boicka3biBaHul. Ta0muia uctuHHOCTU. TaBTONOrMH U TPOTUBOPEUHSL.

. PaBHOCHITEHBIC TTpe0Opa3oBanus GOPMYII.

. Hopmanbnsie ¢popmel. CoBepilieHHbIE HOpMaJIbHbIE (HOPMBI.

. Jlornuecku npaBUIIbHBIE paccy X AeHUA. MeTo bl IPOBEPKU IPABUIBHOCTH PACCYkKIACHUS.

. byneswl pynknuu. [Tommaomer JXKerankuHa.

. Kumaccwi IMocra. [TonHOTa M 3aMKHYTOCTB KJIACCOB OYJIE€BBIX (DYHKIIMH.

. Kpurepuii [Tocta moaHOTHI Ki1acca (yHKITHA.

. HezaBucumocts cucremsl ¢pynkumid. basuc. [Ipeanonnbie kinaccsl GyHKIUH.

. Ilonarue npeaukata. KBantopsl. PaBHOCHIbHBIE TTpeoOpa3oBanus GOpMYIT JIOTUKH MPEIUKATOB.

Paccy:xnieHus B JIOrMKe NpeauKaToB.

[ToHsITHE O HEKJIACCUYECKUX JIOTUKAX.

[Tonstue rpada. Bunast rpado. OpueHTHPOBaHHBIE U HEOPUEHTHPOBAHHBIE TPaQBbI.

Crioco6bl 3aanus rpada. Oneparuu Haja rpadamu.

Martpumpsl CMEKXHOCTH M HMHUUACHTHOCTH. ['padpl m OunHapHble oTHOmeHus. M3omopdusm
rpados.

MapmipyTsl Ha rpadax. CBsi3HOCTB rpadoB.

Henu n ukiasl. MOCTEL.

O06x0b1 Tpada. DIepOBHI IUKIIBI U METIH.

DiinepoBsI U MONTy3iIepoBsl Tpadbl. Kputepwii sitnepoBoctu rpada.

["aMUJIBTOHOBBI ITUKITBI M LIETIH.

["aMUITBTOHOBBI U TOTYTaMUJIBTOHOBBI Tpadbl. JlocTaTouHble yCIOBUS FaMHJIBTOHOBOCTH rpada.
I'padsr 6e3 nukios. Jleca u gepessbs. [loncuer nepebeB. Teopema Kanu o uncie nepeBbes.

IpaKkTHKO-OPHEHTHPOBAHHBIE 32JaHHUS K 324eTy
Omnpenenutsb pe3yibrathl Aericteuit AUB, AnB, A\B, B\A, A+B:
A={xx<3p}; B={xx>p}.

Haiitn (AUB)NC u (AUB)\C, eciu
A={x-p,<x<p}; B={x0<x<p} C={x-p,<x<pg}



3. Jloka3aTh C MOMOIIBI0 OCHOBHBIX TOXKJECTB M IMOKa3aTh HA AHarpamMmax Jinepa-BeHnHa

(ANB)U(B\A)U(C\B)=BUC

4. JlaHO OTHOIIICHUE.

a) IlocTpouTh MPUMEPHI AP OTHOIICHHSI.

b) BsIscHUTH CBOICTBA OTHOMICHHS: PE(ICKCUBHOCTD, aHTHPEPIEKCUBHOCTD, CAMMETPUYHOCTD,
TPaH3UTUBHOCTb, AHTUCUMMETPUYHOCTb.

N={,2,..10}, p= {< X,y >|3x<5y, X,ye N}

5. OLEHUTh MHOXECTBO A={X‘— P, <X< p,}. Tpuauarh KOMaHA y4acTBYIOT B IIEPBEHCTBE IIO

byToomy. Kaxnaple nBe KOMaHIBI JOJKHBI CHITPATh MEXIy coOoi oawH matd. [[okazaTh, 4TO B
10001 MOMEHT COCTSI3aHUS HAMTyTCs 1BE KOMaH/IbI, CHITPABIINE OJMHAKOBOE YHCIIO MAaTYCH.

6. Bbruuciaurs:

P! ((R+1)! (2P, +1)
(F-2)! \(AR-D! (2P, -D)!

7. Haiitu CAH® u CKH® ¢dopmys F

a) TO TabJHIIEe UCTUHHOCTH,

0) C MOMOIIIBIO SKBUBAJICHTHBIX NIPEOOpPa30BaHUMA.
F=(Xx~2)A(yVvIZ)>(x—>2)~x).

8. CocraButh MaTpulbl THOUUACHTHOCTHU, CMCKHOCTHU U CIIMCOK pe6ep JJIA l"pa(bOBZ

9. Jlan OpHEeHTHUPOBAHHBIH rpad

a)Oxapaktepu3oBath rpad.

b) HasBarh crienuaabHbIC BEPIIUHBI U pEOpa.

C) BoinucaTh MaTPHIIBI CMEKHOCTH, HHIHICHTHOCTH.

d) BeinucaTh HUKI, 1IEb, TPOCTOMN UK, IPOCTYIO IETb.

(. ©)
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3adeTHOE 3aJaHuE BKJIIOYAET 2 TEOPETUYECKHX Bompoca M 1 3agaHue M3 MEepeyHs NPaKTUKO-
OPUEHTHUPOBAHHBIX 3aJaHUM.



Kpurtepun ouennBanus:
MaxkcuManabHOE KOJIMYECTBO OaiioB 3a OTBET Mo 3aueTHoMy 3amaHuio — 100 (kaxxaslii Bompoc
UMEET OJMHAKOBBIN BEC TIPU BHICTABIICHUH UTOTOBOM OIICHKH)

50-100 6asnoB (3auteHo) | M3noxeHHslii Marepuan (akTUYecKHM BEpeH, Haluyue TIyOOKHX
WCUEPIIBIBAIOIINX 3HAHWW; TPAaBHIbHBIC, YBEPCHHBIC JEHCTBHSA I10
OPUMEHEHUIO TIOJIyYE€HHBIX 3HAaHMM Ha MpakTHKe, TPaMOTHOE U
JIOTHYECKH CTPOWHOE H3JIOKEHHE MaTephalia IpU OTBETE; MPAKTHUKO-
OpPUEHTUPOBAHHOE 3aJjaHNe BBINTOJIHEHO IPaBUIIBHO U
IPOKOMMEHTHPOBAHO; HAJTMYUE TBEPABIX M TOCTATOYHO TTOJHBIX 3HAHHIA,
NpaBUIbHbIE JEHCTBUS MO NMPUMEHEHUIO 3HAHUM Ha MpaKTHKE, YETKOe
U3JI0)KEHHE MaTepHaia, JOMyCKAloTCsA OTJCNIbHBIC JIOTHYECKHE W
CTHJIMCTUYECKHE MOTPEIIHOCTH, HEYBEPEHHOCTh U HETOUHOCTh OTBETOB
Ha  JONOJHHUTENBHBIE W  HABOASIIME  BOMPOCHL,  IPAKTHKO-
OPUEHTUPOBAHHOE  3a/laHU€  BBHINOJIHEHO  MNpPaBUIbHO, HO  HE
NPOKOMMEHTHPOBAHO; TpPHU  HEMOJHOM  OTBET€ Ha  BOIPOCHI;
3aTpyAHSETCS OTBETUTh Ha JONOJHHUTEIbHbIE BOINPOCHI;, MPAKTHUKO-
OPUCHTHPOBAHHOE 3a/IaHUE BBITIOJHEHO C OIMMMOKAMH U OTCYTCTBYIOT

KOMMEHTapuu
0-49 6an10B (He OTBeThbl He CBSA3aHBI C BONPOCAMH, HAJIMYME IPyOBIX OMIMOOK B OTBETE,
32a4YTEHO) HETIOHMMAaHNE CYIIHOCTH H3JIaraeMoro BOIpPOCa, HEYMEHHE NPUMEHSTh

3HAHUA Ha MPAKTUKC, HCYBCPCHHOCTb U HCTOYHOCTH OTBCTOB Ha
JOIMMOJIHUTCIIbHBIC U HABOAAIIUC BOIIPOCHI; MPAKTHKO-OPHUCHTUPOBAHHOC
3aaHuC HC BBIIIOJIHCHO.




[IpakTnyeckue 3axaHus
HNucTpykuus. 3a7aHus BBIOIHAIOTCS WHANBUAYATBHO KaXabIM oOyyatormmmcs. M3 kakaoro 3agaHus
00y4JaroIuiicss BEIOMpACT OAMH MPUMEP, HOMEP KOTOPOrO0 COOTBETCTBYET IMOCJICTHEH mudpe B HOMEpe
3aueTHOW KHWXKHU (ecnu mociuenuss mudpa 0, To oOyuaromuiics BeiOMpaeT mpumep 10 B kaxmom
3aJJaHUM)

3aganue 1. 300pa3uts Ha quarpammax Oiinepa-Benna. [1pu HeoOXoaumMocTy BbIpaXeHHE YIPOCTHUTD,
UCTIOJIb3YS TOXKIECTBA aIreOpbl MHOXKECTB.

1. (A\B)N(A\C)
AU(C\B)
(AUB)N(AUC)
(A\B)U(A\C)U(B\C)
C\B\A
(A\B)+(B\C)
AUBNC

(AUC)\B
(C+A)\(C +B)

10. (A\C)+B

© © N ok~ w N

3aganue 2. /loka3aTh C IOMOIIBIO OCHOBHBIX TOKJECTB U I0Ka3aTh Ha AMarpaMmax Jiiepa-BeHnHa
1. (ANB)U(B\A)U(C\B)=BUC

(A+B)\C=(A+B)UC

(AnBNc)u(anBNC)=[A\(BNC)\[A\(BUC)]

(AnB)U(ANB)=(AUB)N(AUB)

(AUB)\C=(A\C)U(B\C)

AUBUC=(C\A)N(C\B)

AUBNC)=4UBU(4NC)
8. (A\B)UC =(A\C)N(B\C)
9. AUB=(A+B)U(ANB)
10.(A\B)+B = ANB

N o g W N

3apanme 3. Jlna 3agaHHBIX MHOXECTB A, B, C HaWTHM yKa3aHHbIE [E€KapTOBBI ITPOU3BEICHUS U
MOIIHOCTb.

1. A={1,5,6,8,9}B={1,24,6,7},C={0,4,6,7}. Ax(BNC), (BNC)x 4, |Bx(|.

2. A={a,b,c,d},B={a b,cefn} C={a e hn} A4x(B\C), (B\C)x 4, |4xB|.

3. A={a,b,c,d g}B={abdejr}C={abgr} Bx(4\C), (A\C)x B, |4xB|.

4. A={1,13, 15,17} B = {10, 11, 12, 23, 24, 26}, C = {10, 23, 26, 29}. Ax(B\ ),
(B\C)x 4, |BxC(|.

5. A={1,4,7,8,9,11},B={1,3,5,6,8}, C={1,4,5 7} Ax(BNC), (BNC)x 4,
1Bx 4.



6. A={a,b,c,d},B={a b,ce f h},C={ad e hnx} Ax(C\B), (C\B)xA,‘AxB‘.

7. A={a,b,ce,g},B={abder},C={ab,dr} Bx(4\C), (4\C)xB,|Cx8B|.

8. A={1,5,6,8,9,10},B={1,2,4,6,7},C={0,1,4,6,7}. Bx(ANC), (AN C)xB,
‘BXC‘.

9. A={a,b,c,d},B={a,b,cef,n},C={aehn} Ax(B\C), (B\C)x 4, |AxB,.

10.A={a,b,c,d g}, B={a b d e}, C={abkr} Bx(4\C), (4\C)xB,|CxB.

3ananmue 4. J[aHO OTHOIIICHHUE.

a) [TocTpouTh MpUMEpPHI AP OTHOIICHUSI.

b) BeisicHUTh CBOMCTBA OTHOILICHUS: Pe(IICKCUBHOCTh, aHTUPE(IIEKCUBHOCTD, CHMMETPHYHOCTD,
TPaH3UTUBHOCTh, aHTHCUMMETPHUYHOCTb.

1. N:{1,2,...,10},p:{<x,y>|3xs5y, x,yeN}

2. N=1{56,...15}, p {<ab> Z, a,beN}

3. N:{123456 ={<ab>|2a>30, abeN|

4. N ={123,...10}, p={<xy>|x-y—uerno,x,y e N}

5. A:{ -4,-3,-2, 1012} {<a b>|a-b—quH0a,beA}

6. N =1{123,...10}, p={<x,y>|x<2y, xyeN|

7. N={123456}, p={<xy>[x+y=7, xyeN|

8. N={12345}, p {<xy>|x+yeN x,yeN}

9. N={12345}, p {xy>|3x+yeN xyeN}

10.N={123 } ={<X y>|X Y —HEYETHO,X, yeN}
3apanue 5.

1. Tpuauate KoMaHJ y4acTBYIOT B InepBeHcTBe NO ¢ytbomy. Kaxasle aBe KOMaHIbl JOJDKHBI
CBITPaTh MEXJy coOOoi onuH MaTd. Jloka3arh, 4To B JIFOOO MOMEHT COCTSI3aHUS HallyTCs /iBE
KOMaH/Ibl, CHITPaBILNE OAMHAKOBOE YHCIIO MaTYEH.

2. Nmeetcst Tpu JucTa Oymaru, HEKOTOPBIE M3 HUX pa3pe3aroTcss Ha 3 4acTH, HECKOJIBKO HOBBIX
KyCKOB Ha 3 0osee Menkue 4yacTd  T.J1. CKOJIBKO BCEro MOJYYUTCS JIUCTKOB, €CJIM BCETro ObLIO
paspesano K 1ucTkoB?

3. Tlokazatb, uTO rpad, y KOTOPOro HMMEIOTCS JIBE HECMEXKHbIE BEpIIMHBI TPEThEeW CTENeHH, a
OCTaJIbHBIE BEPUIMHBI MMEIOT CTENEHb, HE OOJIbIIYI0 4YeM 2, He 00i1aJaeT IaMHUIbTOHOBBIM
LIUKJIOM.

4. MoxxHO 1 U3 nosHoro rpaga ¢ 17 BepluIMHaMu y1aluTh HEKOTOpbIe pedpa Tak, 4To Obl CTETNEHb
Ka)KJIOM BEPILHMHBI PaBHSIACh 57

5. CeMepo CTYyAEHTOB, pa3be3kasiCh Ha KaHUKYJbI, JOTOBOPWIIUCH, YTO KAXKIBIH M3 HUX IMOLUIET
OTKPBITKH TPEM U3 HUX. MOXKET JIU OKa3aThCs, YTO KaXK/IbIi MOTYYUT OTKPBHITKH UMEHHO OT TeX
Jpy3€H, KOTOPBIM Hamucal cam?

6. B ¢yrOompHOM TypHHUpE ydacTBYIOT 29 xomanj. Jlokazath, 4To B 1000 MOMEHT COCTS3aHUS
Hal1eTcst KOMaH/a, ChIrPaBIas YeTHOE YUCIIO MaTuel (OBITh MOXKET HU OJIHOTO).

7. Jloka3aTb, YTO HE HaieTCs AEBATU YEIOBEK TaKUX, YTOOBI KaX/blii ObLJI 3HAKOM POBHO C TPEMsI
JIPYTHUMHU.

8. Ecnu B rpade ¢ naThi0 BEpIIMHAMK POBHO JIB€ BEPUIMHBI UMEIOT OAMHAKOBYIO CTEIIEHb, TO MOTYT
JIM OHH OBITH 00€ N30JIMPOBAHHBIMH UM 00€ UMETh CTETIeHb 47
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9. MosHO 1 U3 TTOJTHOTO rpada ¢ 7 BEpIIMHAMHU YAAIUTh HEKOTOpBIE pedpa Tak, 4YTo OblI CTENICHb
Ka)KJI0M BEpILIMHBI paBHsIach 37

10.B ¢yrOonpHOM TypHUpE y4acTBYIOT 9 komaHa. MOXET JH B HEKOTOPBIH MOMEHT BpPEMEHH
OKa3aTbCs TakK, YTO KaX/1as KOMaH/a ChIrpajia pOBHO TPU MaTya.

3apanme 6. Haiitu C/IH® u CKH® dopmyiner F
a) To Ta0JNHIle HCTUHHOCTH, 0) C IOMOIIBIO SKBUBAJIEHTHBIX IPe0Opa3oBaHuUil.
L F=((F~2)A(VE)>(F—=Z)~x).
F=((yr2)>EVv))~((¥~2)Ap).
F=((yvX)A(EZVX)>((YVvX)Vvz).
F=((yr2)v(x~2) > ((y=>X)AY).
F=((x~2)>(Arz2)A(x~2)>Xx).
F=((G~y)=>E=>x))v((yAr2)~y).
F=((x=>»)~EVviNr(xry)—=2).
F=((Z>X)A(yVvX)>(z~x)Vv2z).
F=((x=>Y)~EANA (x> V).
10.F=((y~X)A(Z->x)Vv((yArz)>X).

© o N gL

3aganue 7. OpueHTHpOBaHHBIN Tpad
a) Oxapakrepu3oBathb rpad.
0) Ha3Bate crieninanbHbIe BEpIIMHBI U pEOpa.
B) Brinucars MaTpuIbl CMEKHOCTH, HHIUIEHTHOCTH.
r) Beimucarh 1y, 1enb, IPOCTOM LUKII, IPOCTYIO LIEMb.







W Ipyrou BEpIIVHBI.

! IyTh OT BEpIIMHBI 1 10 11000H

v

WTH KpaTyanum

3ananue 8. Ha

JlaHHBIC 715 3aaHUS

Bapuant

a

10

3apanmue 9. [TocTtponTh KOMMYHUKAIIMOHHYIO CETh MUHUMAJIBHOW JUTMHBI JTsI CXeMBbI 3a1anus 10

Jlanuble 1715 3a/1aHus

Bapuaunrt

a

10

3apanue 10. Yemy paBeH MakCUMaJIbHBIA IOTOK MEXIY IMyHKTaMH 1 u 6.

JlaHHbIE 171 3aaHUS
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Kputepun ouenuBanus:
MakcuMaJbLHOE KOJINYecTBO 0a/110B — 60 0215108

3a BBINIOJIHEHUE TpaKkTUYecKuX 3agaHuii 1-8 oOywarommuiicss moxer momyduts 10 40 6aJyioB,
Ka)KJ0€ 3aJJaHUE IIPU 3TOM OLIEHUBAETCs 10 S 0a/I0B

5 6any0B 3aaHue BHIMIOJTHEHO BEPHO

4 6a/1a [Ipu BIMONHEHUU 33JaHUs ObUIM JTOMYIICHHl HETOUYHOCTH, HE BIHUSIOIIUE HA
pe3ybTar

2-3 das1a [Tpu BeINOJIHEHNH 33JaHHS OBUIH JONYIICHBI OIIUOKU

1 6asn [Ipu BEIMOTHEHNN 3a1aHKS OBUIN TOMYIICHBI CYIIECTBEHHBIC OITMOKH

0 6ass10B 3aaHue HE BBIITOJIHEHO

3a BBITIOJHEHHE MpakTHYeckux 3aaaHmii 9-10 oOyuwaronuiicss MoxkeT moiay4duTh 10 20 6ajioB,
KaXKJ10€ 3aJJaHue MpH 3ToM olieHnBaercs 10 10 6asiioB

10 6ans10B 3aaHue BHIMIOTHEHO BEPHO

5-9 6as10B [Ipu BBIMONTHEHUU 33JaHUs ObUIM TOMYIICHHl HETOYHOCTH, HE BIUSIONIUE HA
pe3ysIbTar

3-4 0as1a [Tpu BBITIOIHEHUH 3aJaHMsI ObLTH JOMYIIEHBI OMUOKU

1-2 6aa1a [Tpu BEIMOMTHEHNN 3a/1aHKS OBUIN TOMYIICHBI CYIIECTBEHHBIC OITMOKH

0 6a/s10B 3ajanue He BBINOIHEHO
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Onpoc

Pasnea 1. DuemenTsl Teopun MHOkecTB. KoMOuHaTopnka
[Tonsatue MuoxectBa. CriocoObl 3a/1aHUST MHOXKECTB.
Omneparuu HaJ MHOXKECTBaMH.
[uarpammel Diinepa-BenHa.
CucreMbl MHOXKECTB.
3aKkoHBI aIreOpbl MHOXKECTB.
JlexkapToBO IPOU3BEAECHUE MHOKECTB.
CootBeTcTBUS, OTHOLICHUS, PyHKIMU. KOMIO3UIIUS COOTBETCTBUM.
CgoiictBa otHOmeHUH. OTHOIIIEHNE YKBUBAJICHTHOCTH. OTHOIIICHUE TIOPSIKA.
B3aumHO-0/1HO3HAYHOE COOTBETCTBHE. MOIIHOCTH MHOYKECTB.
0. CdeTHble 1 HECUETHBIC MHOKECTBA.
1. MHoXecTBa MOLTHOCTH KOHTUHYYMa. MHOECTBA BBICIIMX MOLIHOCTEH.
12. 3agaun komOuHaTOpUKH. [IpaBmiia cyMMBI ¥ TPON3BEICHHUS.
13. Tunsi BeiOopok. Pa3menienus. [lepecranoBku. Coueranus.
14. bunom HproToHa.
15. CgoiicTBa OMHOMHUATBHBIX KO3()HUIIMEHTOB.
16. Tpeyronpauk [lackais.
17. IlepectanoBku ¢ nosropeHusmMu. IlonuHomuansHast popmya.
18. KoMOuHAaTOpHBIE TOXKIECTBA.
19. IIpousBoasiye GyHKINU.

RRO©OoNo O~ WNE

Paspnen 2. OcHoBBI MaTeMaTHYeCKOM J10ruKu. OcHOBBI Teopuu rpagos
20. IMTonsTre BrIcKka3piBaHus. Oniepauy Ha/l BBICKa3bIBAHUSMHU.
21. ®opmyibl anreOpsl BhICKa3bIBaHUH. Tabnuiia MICTUHHOCTH. TaBTOIOTUU U IPOTHBOPEYHS.
22. PaBHOCHIIBHBIE TIpe0Opa3zoBaHus GOPMYIL.
23. Hopmanbhbie ¢hopmbl. CoBepllieHHbIE HOPpMaIbHbIE (POPMBI.
24. Jlorn4ecku MpaBUIIbHBIE paccykIeHHs. MeToabl MPOBEPKH MPABHILHOCTH PaCCyKICHHS.
25. bynesl pyskiuu. [lonmunomer XKeraakuna.
26. Knacce [Tocra. [TonHOTa ¥ 3aMKHYTOCTB KJIacCOB OYJIEBBIX (DYHKITHIA.
27. Kpurepwii [Tocta momHOTHI Ki1acca GyHKITHA.
28. HezaBucumocTtb cucteMsl pyHkimii. baszuc. [IpenmnonHsie Kiraccel GyHKIHMHA.
29. Tlonstue npenukata. KBaHTOPBHI.
30. PaBHOCUIBHBIE TIpeoOpazoBaHust (GOPMYJT JIOTUKH TPEIUKaToB. PaccyXIeHHs B JIOTHUKE
NPEKATOB.
31. TloHsATHE O HEKIIACCUYECKHX JIOTUKAX.
32. Tlonstue rpada. Bunbl rpadoB. OpueHTHpOBaHHBIC U HEOPHUEHTHUPOBAHHBIC TPadBbl.
33. Cmoco06s1 3ananust rpada. Onepanuu Hag rpadamu.
34. Marpuiibl CMEXKXHOCTH ¥ HHIIUJACHTHOCTH. ['padpl 1 OMHAPHBIE OTHOIICHUSI.
35. Nzomopdusm rpados.
36. MapmipyTsl Ha rpadax. CBsi3HOCTB TpadoB.
37. llenu u UKIbI. MOCTBI.
38. O0xoxapbI rpada. DUNEPOBHI ITUKIIBI U LIETIH.
39. DitnepoBsl U NOMyditepoBsl Tpadsl. Kpurtepuii sitnepoBoctu rpada.
40. 'aMWJIBTOHOBBI IUKJIBI U LIEITH.
41. ['aMHUIBTOHOBBI U TIOJYTaMUJIBTOHOBBI Tpadbl. JlocTaTOYHBIE YCIOBUS TaMIJIBTOHOBOCTH Tpada.
42. I'padwi 6e3 nukios. Jleca u gepessbs. [loncuer aepeBbeB. Teopema Kanu o uncie nepeBbeB.

Kpurepun oneHuBanus:

JlaHHBIM TMepeyeHb BOMPOCOB JUIsl MPOBEIACHHUS OMpoca sBIsAETCS NpuUMepHbIM. OH MOXET
aKTyallu3UPOBAThCS MPENOJABATENEM 10 HEOOXOIUMOCTH.
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Omnpoc TeMaTH4ecKn OXBATBHIBAET BCE Pa3leNbl y4eOHOTO Kypca W MPOBOIUTCS B YCTHOU (opme.
I'pynmnupoBka BOIIPOCOB IS ONPOCa IPOU3BOJAUTCS NIPENOAABATEIIEM.

MakcuMaJIbHOE KOJHYeCTBO 0a/1710B — 40 0217108

3a ydactre B OIpoce oOydJarouuics MoKeT moiayduTh a0 40 O6amioB (HEOOXOAUMO YCHEIIHO
otBeTuTh Ha 10 BompocoB u3 mepBoro paszena u 10 BormpocoB U3 BTOporo paszena). B xone onpoca mnpu
OTBETE Ha OTJCJIBHBIN BONPOC 00YYAFOIIHNCS MOXKET TOJIYYHUTH JI0 2 0aJJIOB

2 das1a JlaH moJIHBIA, pa3BEpHYTHIA OTBET HA ITOCTABJICHHBIM BOIPOC, CHUCTEMHO IIOKa3aHa
COBOKYITHOCTb OCBOCHHBIX 3HAaHUH 00 o0OBeKTe, MNPOSBIAIOMIAsICS B CBOOOJIHOM
ONEPUPOBAHUU OCHOBHBIMU MOHATUSAMHM ydeOHOro Kypca. OTBET XapaKTepusyeTcs
COAEPKATEIBHOCTBIO, KOHKPETHOCTBIO, 3HAHUEM OCHOBHOM M JIOMOJHUTEIBHOMN
JUTEpPATyphl, PEKOMEHIYEMOH IO TEME, YETKOCTBIO U JIOTMYHOCTBIO H3JI0KEHUS
Marepuana.

1 0an JlaH HenoJHBI W HENOCIEIOBATENIbHBII OTBET Ha IIOCTaBJICHHBIM BOIPOC.
[IpucyTcTBYIOT (PparMEeHTapHOCTh, HEIOTHYHOCTh U3JIOKEeHHSA. OOydarommiics He
OCO3HAET CBS3M MEX]Y MOHITHSIMH, KOHIENTYaJIbHbIE NEPECEUCHUs], CTPYKTYpPHBIE
3aKOHOMEPHOCTH. OTCYTCTBYET KOHKPETH3ALMS U JI0KAa3aTEIbHOCTh. JlOTTOTHUTEIIbHBIC
U YTOYHSIOUIME BOIPOCHI MpENojaBareisi HE NPHUBOIAT K KOPPEKIMH OTBETa Ha
MIOCTABJICHHBIC BOITPOCHI.

0 0as10B OOyuaronmiics 3aTpyAHAETCS] OTBETUTH Ha BOIPOCHI

3 MeToauYecKUue MaTepHaJibl, ONpeAesaoliye Npoueaypbl OLeHUBAaHUA 3HAHUM,
yMEeHUM, HABBIKOB M (MJIM) ONbITA AeATE/IbHOCTH, XapaKTEPU3YHLUX 3TANbI
dopmMupoBaHMA KOMIIETEHU U

[Ipouenyprsl oneHuUBaHUS BKIIOYAIOT B ce0s TEKYyUIMl KOHTPOJIb U IMPOMEKYTOUHYIO
aTTECTALUIO.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH IPOBOJUTCS C HCIIOIB30BAHUEM OLIEHOYHBIX CPEJICTB,
IIPEJCTABICHHBIX B M. 2 JIaHHOTO NPUJIOKEHUS. Pe3ysbTaTel TEKyILIEro KOHTPOJSA IOBOIATCS N0
CBEJICHHUS CTYJEHTOB JI0 IPOMEKYTOUYHOMN aTTECTAL[UH.

IIpoMeskyToUHasi aTTECTALUS IPOBOIUTCS B hOpMeE 3aUeTa.

3ayeT MPOBOJUTCS IO PACHMCAHHUIO HPOMEXKYTOUYHON aTTecTalud B HHCbMEHHOM BHJE.
KommdecTtBo BOMpOCOB B 3adeTHOM 3amaHuu — 3. [IpoBepka OTBETOB M OOBSBICHHE pPE3YJIBTATOB
IIPOU3BOAUTCS B JICHb 3adera. Pe3ynpTaThl aTTeCTallid 3aHOCATCS B BEIOMOCTb U 3a4ETHYIO KHUXKKY
cryneHta. CTyIeHTbl, HE MPOLIEAIINE MPOMEXKYTOUHYIO aTTEeCTalMi0 MO rpaduKy MPOMEXYTOUHOMN
aTTeCTally, JOJKHBI JIMKBUIUPOBATD 33I0JKEHHOCTD B YCTaHOBJIICHHOM ITOPSIKE.
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Ipuioxkenue 2
METOANYECKHUE YKA3AHUSA 11O OCBOEHUIO INCIHUIIJIMHBI

VY4eOHBIM MIaHOM NMPEAYCMOTPEHBI CIICAYIOLINE BUABI 3aHATHI:

- JIEKLUY;

- IPAKTUYECKUE 3aHATHSL.

B Xome nEeKIMOHHBIX 3aHATUM PpPACCMATPUBAECTCS TEOPETUYECKHHM MaTepual, JarTcs
PEKOMEHIalluK JJIsl CAMOCTOSITENIbHOM pabOThI M OJATOTOBKE K MPAKTUUECKUM 3aHITHSIM.

B xoxe mpakTtuueckux pa®OT pa3BUBAIOTCA HAaBBIKM IPUMEHEHHS MAaTEMaTUYECKUX METOIOB,
BbIOOpa MHCTPYMEHTAIBHBIX CPEACTB JUIsl OOpaOOTKM M aHaluM3a JaHHBIX B IMPO(ECCHOHAIbHOU
JEATEIBHOCTH.

IIpu moAroToBKE K NPAKTUUECKUM 3aHATUAM KaXKIbIM CTYJEHT JOJKCH:

— U3YYUTh PEKOMEHJOBAHHYIO YUEOHYIO JIUTEpaTypy;

B mpouecce NOArOTOBKM K NPAKTHYECKUM 3aHATHAM CTYICHTBI MOTYT BOCIOJIB30BaThCS
KOHCYJIbTallUsIMU IIPENIOAABATEIIA.

Teoperuueckne BOMPOCHI JODKHBI OBITh H3YYEHBl CTYAEHTAMHM B XOJAE CAaMOCTOSTEIbHOMN
pabotel. KoHTponmb camocTosATeNbHOW pabOThl CTYAEHTOB HajA Y4eOHOW MporpaMMmoil Kypca
OCYILECTBIIACTCS METOJOM OIIPOCa U BBINOJHEHHUs MPAKTUYECKUX 3aJaHui. B xoxe camocTosATenbHOM
paboThl KaXKIbId CTYJIEHT O00S3aH NPOYUTATh OCHOBHYIO M IO BO3MOXXHOCTH JIOIOJHUTEIbHYIO
JUTEPATYypy MO HU3y4aeMoW Teme. BBIAeNNTh HENOHATHBIE TEPMHMHBI, HAWTH WX 3HAYECHHE B
SHIMKJIONEANYECKHUX CIIOBapPSX.

JU1g IOATOTOBKY K 3aHATHUAM, TEKYIEMY KOHTPOJIIO M IPOMEXYTOYHOM aTTeCTaluu CTYIEHTBI
MOTYT BOCIIOJIb30BaThCs AJIEKTPOHHO-ONOIMOTEUHBIMU cUcTeMaMU. Taxke o0ydaromuecs: MOTyT B3SITh
Ha JIOM HEOOXOIUMYI0 JUTepaTypy Ha aOOHEMEHTE YHHUBEPCUTETCKOH OHOIMOTEeKH WM
BOCITIOJIB30BaThCs YNTAJIbHBIMU 3aJIaMU.

13



	Дискретная математика — Рабочая программа

