[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: 30.0¢PYErdE¢Rmit rocynapcTBeHHBII dKoHOMIYecKui yauBepcuteT (PUHX)»
YHuKanbHbIN NMPOrpaMMHbIN KITHOY:

c098bc0c1041cb2a4cf926cf171d6715d99ab6ae00adc8e27b55cbele2dbd7c78

YTBEPXJIAIO
Havanpauk
y4eO0HO-METOANIECKOTO YIIPABICHUS

T.K. IInaroHoBa
«25» mag 2026 1.

PaGouas mporpaMma quCUMIIMHBI
JAuckpernass mareMaTuKka

Hanpasnenne nonroroBku
02.03.02 ®ynnamenTanpHas HHGOpPMATHKA U WH(DOPMAITMOHHBIE TEXHOJIOT I

HampasnenHocts (mpoduis) mporpaMMbl OakaiaBpuara
02.03.02.01 TeopeTuyeckre 0CHOBbI MHPOPMATUKH U KOMIIBIOTEPHBIE HAYKU

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 155/6
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., Jo1., JIykbsiHOBa [ 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

OIIK-1. Cnoco6en npuMeHATh (pyHIaMeHTaIbHbIe 3HAHNUSA, NOJy4YeHHbIe B 00JACTH MATeMATHYeCKHX M (MJIH) eCTeCTBEHHBIX
HayK, U HCI0JIb30BaTh UX B NPO(eCCHOHAIBHOM AeTeJJbHOCTH

B pe3yjabTaTre 0CBOCHHUS JUCHHUIIJINMHBI oﬁyqamumﬁcst JOJIZKCH:

3HaTh:

- METOJIBI KOJTMYECTBEHHOTO U KA9€CTBEHHOTO aHANIN3a, MPUMEHsIEMbIE B CHCTEMHOM TIOAXOJIE TSI PEIICHHS 3a7a4 B IPOPEeCCHOHATIBHOM
JesTeIbHOCTH (cooTHECeHO ¢ mHankaropoM OITK-1.1)

Ymernb:

- MPHUMEHATh METObl KOMMYECTBEHHOTO M KaueCTBEHHOTO aHaju3a, NMPUMEHsSEMble B CHCTEMHOM IOAXOAE AJS PElleHHs 3aJad B
npodeccruoHabHOM nesTenbHOCTH (cooTHeceHo ¢ nHaukaropom OITK-1.1)

Baagernb:

- HABBIKAMH IPHMEHEHUS] METOJIOB KOJIMYSCTBEHHOTO M KAYCCTBCHHOI'O aHAIN3a, IPUMEHICMBIX B CHCTEMHOM IMOAXOIC IS PEIICHHUS
3a51a4 B Mpo()eCCHOHAILHON IeATeIbHOCTH (cooTHeceHo ¢ nHankaropom OITK-1.1)

3. CTPYKTYPA U COAEP)KAHUE JUCIUITJINHBI

Paznen 1. «QuemenThbl Teopuu MHOKecTB.KomOnHaTopukay»

Buna 3ausitus / Cemectp /| KonmuectBo

pa6orsl / popma ITA Kypc 4acoB Komnerenun

Ne HaunmeHnoBaHue TeMbl, KPaTKoe coaep:KaHue

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 4 OIlK-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. IpaxTuueckue 3 5 OIK-1
Pa3melnenus, mNepecTaHOBKM U codeTaHHs Oe3 TOBTOPEHHH M ¢ 3aHATUSL
nosropeHusiMu.  PemieHue — koMOMHAaropHbIX — 3ajgad.  [IpumeneHue
LibreOffice nmpy BBINOIHEHNH IPAKTHYECKUX 33JaHUH.
Tema 1.1. "DOnements! Teopun MHOKecTB" [ToHsTre MHOXecTBa. CHOCOOBI
13 3a1aHusl MHOKecTB. Omnepauun Haja MHOKecTBaMH. [[marpamMmer Ditnepa- CamocrosTenbHas 3 6 OIK-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 OIlK-1
OHO3HAYHOE COOTBETCTBHE. MomHOCTh MHOXecTB. CUeTHble U p
HECUYETHBIC MHOXECTBA.

Tema 1.2. "Komb6unaropuka" 3agaun komOuHaropuku. [IpaBuna cymMMsl

CamocTosiTenpHas
1.5 | npousBenenus. Turel BeiOOpok. Pa3smemienus. [lepectanoBku. Couetanus. aGora 3 6 OIlK-1
Bunom Helorona. CBoiicTBa GMHOMHAIBHBIX KOA((UIIMEHTOB. p

Tema 1.2. "Kombunaropuxa" Tpeyromsauk Ilackans. IlepectanoBku c

CamocrosiTesbHas
1.6 | moBropenusimu. [lomuHomuanbhas ¢opmyna.KomOuHaTOpHBIE TOXKAECTBA. aGora 3 8 OIIK-1
IpousBonsume GpyHKUUH. P

Paznen 2. «OcHOBBI MaTeMaTH4eCKOM JOrHKU.OCHOBBI TeopuH rpad)oB»

Bupa 3ausitus / Cemectp /| KonmyectBo
Ne HauMeHoBaHHe TeMbl, KPaTKoe cofepiKaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Tema 2.1. "OcHoBbl MaTeMaTHueckol JIOrMKU" IIOHSATHE BBICKAa3bIBaHUS.
Onepanun Hag BBICKA3bIBAHHAMH. Dopmyisl anreOphl
2.1 |BbickasbiBanuii. Tabnmuua wuctuHHOcTH. Tapromorun U npotuBopedns. | JIeKIMoHHbIE 3aHATUSL 3 2 OIIK-1

PapHOCcuibHBIE — mpeobpasoBanus  Gopmyn. Hopmanbuele  (opMsL.
CoBepiuieHHple  HOpMalbHble  (opmbl.  Jlormdecku — mpaBUIIbHBIC




paccyxaeHus. MeTosl IPOBEPKU MPABIIIBHOCTH PACCYKACHHS.

2.2

Tema 2.1. "OcHOBBI MaTemarHyecKkoi JOTMKU" AinreOpa BBICKa3bIBaHH.
Tabnuisl ICTUHHOCTH. PaBHOCHIIBHBIE

npeoOpazoBanus ¢popmy:r. [Ipusenenue popmyn k JH® u KHD, CIHO,
CKH®.

ITpakTHyeckue
3aHATHSA

OIIK-1

2.3

Tema 2.1. "OcHoBbl MaTemMaTHueckoi Joruku" IToHSATHE BbICKa3bIBAaHUS.
Onepauuu HaJ BBICKa3bIBAHUSMH. Dopmysl anreOpsl
BbIcka3piBaHMi. Tabnmuna wctHHHOCTH. TaBTOJIOTMM W NIPOTHBOPEYHSI.
PaBHocwibHBIE  mpeoOpaszoBanust  Gopmyn.  HopmanbHble  (OpMBL
CoBepuieHHble ~ HOpManbHble  (opMbl.  Jlormdecku — mpaBUIIbHBIC
paccyxennsi. MeTosibl IPOBEPKH NPaBHIBHOCTH PACCYKIACHUSL.

CamocTosTenpHast
pabora

14

OIIK-1

24

Tema 2.1. "OcHoBbl Maremaruueckoil soruku" bBynessl QyHKINH.
INommuoms! XKerankuna. Knaccst [Tocta. ITonHOTa M 3aMKHYTOCTB KJIacCOB
OyneBbix ¢ynkumit. Kputepuit Ilocta mnomHOTHI Kiacca (YHKIHH.
HesaBucumocts cucremsl  ¢ynkumit. basuc. Ilpeanonnble Kiaccsl
GbyHKIUH. Ionsitue npeauKara. KBanTopsb!. PaBHocHIIBHBIE
npeobpazoBaHusa (GOPMyN JIOTHKM INPEJUKaToB. PaccyxneHus B IIOTHKE
npeaukaroB. IIoHATHE 0 HEKIaCCHUECKHX JIOTHKAX.

CamocrosiTenbHast
pabora

OIIK-1

2.5

Tema 2.2. "OcnoBbl Teopun rpadoB" Ilonstue rpada. Buumer rpagos.
OpHeHTHpOBaHHbIE M HeopHeHTHpoBaHHbIE rpadel. CrocoObl 3amaHus
rpada. Onepauuu Haj rpadgamu. MaTpHibl CMEXXHOCTH U MHIUICHTHOCTH.
I'padsr u Ounapubie oTHOmIeHHUs. M3omopdusm rpados. MapuipyTsl Ha
rpagax. CsizHOCTH rpados. Llenn u rukisl. MocTI.

JIeXIIMOHHBIE 3aHATUSA 3

OIIK-1

2.6

Tema 2.2. "OcuoBsl Teopuu rpados" I'padsr. [Tpumepst rpados. Onepannu
Haz rpadamu. MaTpHIbl CMEKHOCTH U HHIMACHTHOCTH.

[IpaxTudeckue
3aHATHSA

OIIK-1

2.7

Tema 2.2. "OcHoBsI Teopuu rpados" O6xonsl rpada. DinepoBb! HUKIBI K
nenu. DiepoBbl U monydiiepoBbl rpadel. K [aMUIBTOHOBBI LUKIBI U
uenu. ['aMUIIBTOHOBBI M TOJyraMUJIBTOHOBBI Tpadbl. ['padsl 6e3 HHKIOB.
Jleca u nepeBss. [loacueT nepeBbeB.

[Ipaxtudeckue
3aHATHA

OIIK-1

2.8

Tema 2.2. "OcHoBbl Teopun rpados" Ilomsrue rpacda. Buumsl rpacos.
OpueHTHpOBaHHBIE M HEOpHEHTUpoBaHHBIE Tpadsl. CrmocoOsl 3amaHUA
rpada. Oneparpu Haj rpadamu. MaTpHIbl CMEXHOCTH ¥ MHIMJCHTHOCTH.
I'pader n OGunapusle orHowenus. M3omopdusm rpados. MapmpyTsl Ha
rpadax. Cs3HOCTb rpados. Llenu u muknsl. MocTsl.

CamocTosTeIbHAS
pabora

14

OIIK-1

2.9

Tema 2.2. "OcuoBbl Teopun rpados" O6xozapl rpada. DiIepoBsl HUKIBI U
uenu. DepoBsl U Moyditnepossl rpadel. Kpurepwuit sitnepoBoctu rpada.
I'aMHJIBTOHOBBI IUKJIBI M LeTH. ['aMHIIETOHOBBI M IOJTyTaMHJIETOHOBEI
rpadel. JlocTaTtoyHele yCIIOBUS TaMHJIBTOHOBOCTH rpada. I'padsr Oe3
nukioB. Jleca u nmepeBbs. Ilogcuer nepeBpeB. Teopema Komm o uumcne
JICPEBEEB.

CamMocTosTenpHast
pabora

16

OIIK-1

2.10

HOI[I‘OTOBKB. K HpOMe)KyTO'—IHOﬁ arTecraluu

3auer 3

OIIK-1

4. POHJ1 OIEHOYHBIX CPEICTB

CrpykTypa W comepkaHue (OHAA OIEHOYHBIX CPEACTB IS TPOBEACHHS TEKYIIErO KOHTPOJS M IIPOMEXYTOYHOH aTTecTalnu
npezncrasiensl B [Ipunoxkennu 1 k paboueil mporpaMme AUCIUILTAHEL.

5. YYHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

5.1. Y4eOHble, HayYHbIe H MEeTOAMYECKHE U3IaHUS

ABTOpHI, bubmmorexa /
3arnaBue W3parenscTBO, TOX
COCTaBUTENN KonuuectBo
1 3onoryxuH, B. @., Maremaruka. JIuckpeTHass MaTeMaTHKa: yI4eOHUK PoctoB-Ha-/lony: MucTuTyT 9BC «IPR SMART»
Onmnburanckuii, B. B., BOJIHOTO TPaHCIIOPTa
Mapremsbsitos, C. B., nmenu IS, CenoBa —
borganos, A. E., dumman
[erposa, B. I1. «TocynapcTBeHHBIH
MOPCKOW YHUBEPCUTET
nMeHnu aamupana O©.0.
Vimakoay, 2016
2 [Ipoxonenko, H. 1O. JluckpeTHas Maremaruka: yuebHoe ocodue Hwxuanit Hosropon: OBC «IPR SMART»
Hwuxeropoackuit
roCyIapCTBEHHBIN
ApPXUTEKTYPHO-
CTPOUTENBHBIN
yHusepcuret, 9bC ACB,
2016
3 I'yrosa C. T, Karan E. |Jluckpernas maTremaTuka u MatemaTnueckas joruka: | Kemeposo: KemepoBckuii OBbC «YHuBepcureTckas

C. y4ebHoe mocodune

rOCyIapCTBEHHBIN
yHuBepcuret, 2019

OuOIMOTEKA OHTIANHY




ABTOpHI, bnbmmorexa /
3arnaBue W3parensctBO, TOX
COCTaBUTENH KonuuectBo
4 Hpanucosa O. B., JuckpeTHas MaTeMaTHKa U MaTeMarudeckas noruka: | Mocksa, bepmun: {upexr- | OBC «Ynusepcurerckas
Cyxan U. B. yueOHOe nocobue Memua, 2020 O6ubIMoTEeKa OHJIANHY»
5 CryneHt. Acriupant. MccnenoBarens: BnanuBocrok: Dkcrnept- OBbC «YHuBepcureTckas
BCEPOCCUMCKHMI HAYYHBIH )KypHAIL: KypHAJI Hayxa, 2021 OubIMOTEeKa OHJIANHY»

5.2. IIpodeccuonanbHble 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC «Koncynsrantllntoc»
HCC «apant» http://www.internet.garant.ru/
HarmonanbeHast anekrponHas oubmuoreka (HOB), https://rusneb.ru/

5.3. [lepeueHb MPOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
LibreOffice

5.4. YueOHO-MeTOAHMYECKHE MATEPHAJIbI 111 00y4AI0LIHXCSH ¢ OrTPAHMYCHHBIMHU BO3MOKHOCTSIMH 30POBbSI

HpI/I HeO6XOZII/IMOCTI/I 110 3asIBJICHHUIO 06}"—13}011161‘005[ C OTrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA y‘le6HO-MeTOZ[I/I‘-IeCKI/Ie Marepuabl
HpPEeOCTaBIAIOTCA B (hOopMax, aJalTHPOBAHHBIX K OTPAHUUYCHUSAM 3I0POBbS M BOCHpHUATHS MH(popMarwu. s JMI] ¢ HApyHUICHHSIMHU
3penus: B hopme ayauodaiina; B medarHoil GpopMe yBelHYeHHbIM mpudToM. st KL ¢ HAPYUICHUAMHU CliyXa: B (hOpMe SIEKTPOHHOTO
JAOKYMCHTA, B e4aTHOH (bopMe. I[J'IS[ Jinl ¢ HapyHICHHUAMU OIIOPHO-ABUTATCIBHOIO allrapara: B (1)0pMe OJICKTPOHHOI'O JOKYMCHTA, B
neyaTHou opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCIIUITJINHBI

IMomemienust s BceX BUAOB padoT, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMILICKTOBAHBI HEOOXOOMMOW CHEHUaIH3HPOBAHHON
y4eOHOI MeOeIbI0 U TEXHHYSCKUMHE CPEICTBAMH O0YICHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHANBHBIN KOMITBIOTEp / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOD;

- 9KpaH / MHTepaKTHBHAS TOCKA.

IMomenienust A1k CaMOCTOSTEIBHON PabOThl 00YyYAIOIIUXCsl OCHANICHBI KOMITBIOTCPHOH TEXHUKOW C BO3MOKHOCTBHEO TOIKITFOUEHHS K
cetr "MHTEpHET" M 00ECTIICUCHNEM JIOCTYTIA K 3JICKTPOHHON HH()OPMAIIHOHHO-00pa30BaTeIbHOM cpee.

7. METOIUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCS 11O OCBOEHUIO JUCIMITJIMHBI

MGTOZ[I/I‘JCCKI/IC YKa3aHHus 110 OCBOCHHUIO JUCHUIIIIMHBI ITPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2K pa60l1e171 nporpamMme JUCHUIIIIUHBI.




®OH/I OHEHOYHBIX CPEACTB

Ilpuaoxenue 1

1 Onmucanue mnokasarejeil UM KPUTEPUEB OLEHUBAHMSA KOMIETEHUMII Ha pa3jMYHbIX JTamax Mx
(¢opmMupoBaHusi, ONKCAHUE IIKAJ OLleHUBAHUSA

1.1 Tloxasarenu u KPpUTCPUUN OLICHUBAHUA KOMIETCHIIHIA:

3VH, cocrasisrorme
KOMITETEHITHIO

IToka3aTenu oreHUBaHUS

Kpurepuu onieHuBanust

CpencTBa OIICHUBAHU

OIIK-1: CriocobeH npuMeHATs pyHAaMEHTaIbHBIC 3HAHUS, TOTYICHHBIE B 00JIACTH MaTeMaTHIECKUX U (1

HCTIONIb30BaTh UX B MPO(ECCHOHATBHON IESITENbHOCTH

JII/I) €CTECTBCHHBIX HAYK, U

3HaTh:

- METOJIBI
KOJIMYECTBEHHOTO U
KaueCTBEHHOI'O aHaJIM3a,
HpI/IMeHﬂeMLIe B
CHCTEMHOM IOAXOE IS
pelieHus 3a1a4 B

U3yJacT OCHOBHYIO U JOTIOJHUTEIBHYIO
JIHUTEPaTypy, COAEPIKAILYIO0 MaTepuai o0
OCHOBHBIX IIOHATHAX TEOPUH MHOXECTB U
MaTeMaTHYeCKOM JIOTHKH JJIsl HOATOTOBKHU K
3a4eTy U OIpocy

MOJTHOTA U
COZICPIKATEIILHOCTD
OTBETa Ha 3a4ere,
YCTHOM OIIpocCe,
COOTBETCTBHE OTBETOB
Marepuany,
COZIepIKAIeMCsI B

Bomnpocs! k 3auety
(1-30), mpakTuKo-
OPHEHTHPOBAHHBIC
3ajanus K 3auery (1-9),
NpaKTHYECKUE 3aaHusI
(1-10), ompoca (pazaen 1-
2)

npodecCHOHAIBHON U3Y4YEHHOH JIUTEpaType
JIESITEIBHOCTH
YMersb: - peulaeT NpakTUKO-OPUEHTUPOBAHHBIEC U IIPABUJIBHOCTb Bompocsl k 3auery

- IPUMCHATH MCTO/bI
KOJIMYCCTBCHHOI'O U
Ka4yCCTBCHHOI'O aHaJIu3a,
MNPpUMCHACMBIC B
CUCTCMHOM IIOAXOAC IJIA
peumIeHus 3a4a4 B

MPAaKTUYECKHE 3aJaHUs: BBIIOJHSET ONepaIluy
HaJl MHOKE€CTBaMH, OTIEPaLliU HaJ
BBICKa3bIBAHUSIMH;

- HAXOJUT PEIICHNSI KOMOMHATOPHBIX 337134

- IPOBOANT OTIEPAIMH HaJ rpadaMu

peuleHus 3alaHui:

- BBIIIOJIHATH Ollepaluu
HaJl MHO>KECTBAMH,
oIepanuy Haj
BBICKa3bIBAHUSIMY;

- HAXOJHUTh PEIICHUS

(1-30), mpakTuko-
OPHEHTHPOBAHHBIC
3aganus K 3auery (1-9),
MPaKTHYECKUE 3a/IaHUS
(1-10), ompoca (pazaen 1-
2)

npogeccHOHABHON KOMOWHATOPHBIX 3a1a4;
JeATEeIEHOCTH - IPOBOJMTH ONEPALIHU
Haj rpadamu
Brazners: pelIaeT NpakTHKO-OPUSHTHPOBAHHbIC H 000CHOBaHHOCTh Bormpock! k 3a4eTy

- HaBBIKAMH TIPUMEHEHUS
METOA0B KOJIMYECTBCHHOT'O
U KaYeCTBEHHOTO aHAIIH3a,
MPUMCHACMBIX B
CHCTEMHOM IOJIXOJIE IS
pelieHus 3a1ad B
npo¢heCCHOHATBHOM
JeATETLHOCTH

MPaKTUYECKHE 3aJaHUs U3 TEOPUH MHOXKECTB
(BBIMIOTHSIET IPOBEPKY BBITIOJIHEHHSI CBOMCTB
orepanuii HaJ MHOKECTBAMHU, COOTBETCTBUH U
OTHOIICHUH) U MaTEeMaTHIECKOH JIOTUKH
(npuBenenue popmyn k JTH® u KH®, CIHD,
CKH®); npuBoAuT perieHnss KOMOMHATOPHBIX

3a1a4 (pa3MeIeHus, NePeCTaHOBKU U COYETaHUS

6€e3 NOBTOPEHHH 1 C TOBTOPEHUSIMH); TPOBOANUT
MPOBEPKY 3iIEpOBOCTH rpada, HAXOAUT
SHIEpOBHI IIUKJIBI C TOMOIIBIO aJITOPUTMa
Dnepu

MIPUMEHEHHSI METO/I0B
JJIA HpaKTI/I‘IeCKI/IX u
MPaKTUKO-
OpI/IeHTI/IpOBaHHBIX
3aJaHuN

(1-30), mpaktuko-
OPUCHTUPOBAHHBIC
3aganus K 3auery (1-9),
MpaKTUICCKUEC 3aJlaHuA
(1-10), onpoca (pazaen 1-
2)

1.2 Ikanbl OLlEHUBAHUS:
Tekymuii KOHTPOJIb YCTIEBAEMOCTH M IPOMEXKYTOYHAs aTTECTallds OCYIIECTBISIETCS B paMKax HAKOMUTEIbHOM

6ayuIbHO-peUTHHTOBOI! cucTeMsl B 100-0annpHOM mKae:

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

2 TunoBble KOHTPOJbHbIE 3aJaHUSI WM UHbIEe MaTepUajbl, He00X0AUMbIe JJIsl OLeHKH 3HAHUH, yMeHMii, HABLIKOB M
(n1u) ombITa [eATEJbHOCTH, XapaKTePH3YHOIIUX JTanbl (OPMHPOBAHHS KOMIECTEHIHWH B Mponecce OCBOCHHSA
00pa30BaTeIbHOH NPOrpaMMBbI

BO]'[pOCLl K 3a49€eTy

1.TTonstre MHOKecTBa. CrOCOOBI 3a1aHust MHOKeCTB. Oniepaini HaJl MHOKecTBaMu. Jluarpammer Diinepa-Benna.
2.CucTeMbl MHOXKECTB. 3aKOHBI aJIT€0Ophl MHOKECTB.




3. JlexapToBo npousBeaeHHe MHOKeCTB. COOTBETCTBHSA, OTHOIICHNUS, PYHKIMH. KOMIO3HIUS COOTBETCTBHH.

4.CpoiicTBa oTHOMEHUH. OTHOIIEHNE 3KBUBAICHTHOCTH. OTHOIIICHNE TIOPSAKA.

5.B3anMHO-0JHO3HAYHOE COOTBETCTBHE. MOIIHOCT, MHOXECTB. CHUETHBbIE M HECYETHbIE MHOXeCTBa. MHOXecTBa
MOIITHOCTH KOHTHHYYMa. MHOK€CTBa BBICIINX MOIITHOCTEH.

6.3amaun xoMmOmHaTOopuku. IIpaBmima cymMMBl W Tpom3BeleHHs . Tunbl BBIOOpOK. Pasmemenwms. IlepecTaHOBKH.
CouertaHus.

7.bunom Herorona. CBoiicTBa OMHOMHUANBHBIX K03 dunmuentos. Tpeyronsuuk [Tackans.

8.IlepecranoBku ¢ MoBTOpeHUsIMH. [lonmMHOMHUaNBHAST (hOpMyIIa.

9.Komb6uHnaropHsle ToxaectBa. [Iponssosmiye GyHKIHN.

10. Tlonstue Beicka3piBaHMs. Oriepani Ha/l BHICKa3bIBAaHUSMH.

11. dopmymnsl anredps! BeickasbiBaHuil. Tabmuna nCTHHHOCTH. TaBTOJIOTMU M IPOTHBOPEYHSI.

12. PaBHOCHJIBHEIC ITPe0Opa30BaHUs POPMYIL.

13. Hopmanbsusie ¢popmsl. CoBepieHHBIE HOPMaJIbHBIE (POPMEL.

14. Jlormuecku nmpaBHUIbHBIE pacCyXkAeHHs. MeToIbI IPOBEPKU MPABUIBHOCTH PACCYKICHUS.

15. Bymness ¢pynkmmm. [TommHoMe! XKeraikuHa.

16. Kmaccer [Tocra. [TonHOTa M 3aMKHYTOCTH KJIAaCCOB OYIIEBBIX (DYHKITHIA.

17. Kpurepmnii [Tocta momHOTH Ki1acca GyHKIHH.

18. HezaBucumocts cucteMsl GyHKwA. basuc. [Ipenmnonasie knacchl QyHKITHA.

19. Tlonsrue npeaukarta. KBantopsl. PaBHOCHIBHBIE MpeoOpa3zoBaHus (OPMYI JIOTHKU TpenuKkaToB. PaccyxneHus B
JIOTUKE MPEUKATOB.

20. TloHsTHE O HEKJIACCUYECKUX JIOTHKAX.

21. Tlousrtue rpada. Bunsl rpadoB. OpueHTHPOBaHHBIE U HEOPUEHTUPOBAHHBIE TPaQBbI.

22. Cnoco0sl 3aanus rpada. Onepanuu Haj rpadamu.

23. MartpuIsl CMEKHOCTH U MHIUACHTHOCTH. ['padsl n OnHapHEBIE oTHOMEHHA. M30Mopdu3M rpados.

24. MapmpyTsl Ha Tpadax. Cs3HOCTB TpadoB.

25. llenu u 1uKiIbl. MOCTEHIL.

26. OOxoxsl rpada. DIepoBHl MUKIIHI U IIETIH.

27. DiinepoBsl U moy>inepoBsl rpadsl. Kpurepnii sitnepoBoctu rpada.

28. T'aMWIBTOHOBEI IUKJIBI U LIETH.

29. T'aMHIBTOHOBBI U MOJYTaMUJIBTOHOBBI Tpadbl. JI0CTaTOYHBIE YCIIOBUS TaMUIBTOHOBOCTH Ipada.

30. TI'padsr 6e3 rukios. Jleca u nepessws. [loacuer nepeBbeB. Teopema Kamu o uucie nepeBbes.

IIpakTHKO-0pHEHTHUPOBAHHBIE 3aJaHUS K 324eTy
1.Omnpenenuth pe3ynbrarel aeiictBuit AUB, AnB, A\B, B\A, A+B:

A={x\x<3p}; B={xx>p3}.

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

3. Jlokazarh ¢ MOMOLIBIO OCHOBHBIX TOKAECTB U M0Ka3aTh HA [UarpamMax Jiepa-BenHa

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

4. ]1aHO OTHOIIIEHUE.

a)[locTpouTh NpUMEpHI AP OTHOLICHUSL.

b)BbisicHUTH CBOWCTBA OTHOIIEHHS: PEPIICKCHBHOCTD, aHTUPE(PICKCUBHOCTD, CHMMETPHUYHOCTD, TPAH3UTHBHOCTD,
AHTUCUMMETPHUYHOCTb.

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

5.O1eHUTh MHOXECTBO AZ{X‘ —p, <X< p3}. Tpuanate KOMaHI yYacTBYIOT B IepBeHCTBE Mo (yTtdoiy. Kaxmsie

JIBE KOMaH/IbI JOJDKHBI CHITPaTh MEXIy co00li oanH MaTd. Jlokazark, 4TO B JIOOOM MOMEHT COCTSI3aHHS HANTyTCs JIBE
KOMaH/1bl, ChITpaBLINE OJIMHAKOBOE YHCIIO MaT4eil.

P! ((R+D! (2P, +D)!
(P =2t ((P-D! (2P, -1)!

6. BerunciuTs:

7.Haittu CAH® u CKH® dopmynst F



a) To TabJIUIe UCTUHHOCTH,
0) ¢ TOMOIIIbIO SKBUBAJICHTHBIX MTPEOOpa30BaHUM.

F= (X~ AFVI)>(F>Z)~x).

8.CocTaBHUTh MAaTPHIIBI HHIIMICHTHOCTH, CMEXHOCTH H CIIUCOK pedep Ayt rpadoB:

9. laH OpHECHTUPOBAHHBIN Tpad

a) Oxapaktepu3oBats rpad.

b) HazBatp crierpanbHbie BEpIIHHBL U pEOpa.

C) Boimucath MaTpHIbl CMEXHOCTH, HHIUICHTHOCTH.

d) Beimcars MK, [EMb, TPOCTOM UK, POCTYIO LEMb.

). ©
@ @ &
®

3adeTHOE 3aJaHWE BKIIOYACT 2 TEOPETHUECKUX BOMpoca W | 3ajmaHue W3 TMEepedHs NpPaKTUKO-OPHUCHTHPOBAHHBIX
3aJaHuN.

Kpurepuu ouennBaHus:
MakcumasnbHOe KOJIMYECTBO OAJJIOB 32 OTBET 110 3a4eTHOMY 3a1annio — 100 (kax il BOIPOC MMEeT OJJMHAKOBBIN Bec
IIPY BBICTaBJICHUH UTOTOBOH OIICHKH)

50-100 6a/10B (3aYTEHO) W3noxxeHHwlii MaTepuan (GaKkTUYECKH BEpEeH, Haluuue TIyOOKHUX HCUEPIIBIBAIOIINX
3HAHUI;, IPABUJIbHBIC, YBEPECHHBIC NEHCTBUS 1O MPUMEHCHHUIO MOJYYCHHBIX 3HAHUHN Ha
MpPaKTUKE, TPAMOTHOEC M JIOTHMYECKH CTPOMHOE H3JIOKEHHE MaTepualia IpU OTBETE,
MPaKTHKO-OPUEHTHUPOBAHHOE 3a/[aHUE BBIMOJIHEHO MPABUILHO U MPOKOMMEHTHPOBAHO;
HAaM4YKe TBEPIABIX M JOCTATOYHO TIIOJHBIX 3HAHUIA, NPaBUIIbHbIE [EUCTBUS IO
NPUMEHEHUIO 3HAHMN HAa OPAKTHKE, YEeTKOE H3JI0KEHHE MaTepHana, JOIMYCKalTCs
OT/CJbHBIE JIOTHYECKHE W CTHUIUCTHUYSCKHE IOTPEHIHOCTH, HEYBEPEHHOCTh |
HETOYHOCTh OTBETOB Ha JOMOJIHUTEIGHBIE W HABOJSIIUE BOIPOCHL, MPAKTHKO-
OPHEHTHPOBAHHOE 3a/[aHKE BBIMIOJIHEHO MMPABUIILHO, HO HE MPOKOMMEHTHPOBAHO; MPH
HETIOJIHOM OTBETE Ha BOIPOCHI; 3aTPYIHACTCS OTBETUTH HA JIOIOJHHUTEILHBIC BOMPOCHL;
MPAaKTHKO-OPUEHTHPOBAHHOE 3aJaHUE BBIMOJHEHO C OIMMOKAMH U OTCYTCTBYIOT
KOMMEHTapuu

0-49 6an0B (He 3a4TEHO) OTBeTHI HE CBS3aHBI C BOIIPOCAMH, HaJIMUHE IPyOBIX OMMOOK B OTBETE, HEIOHUMAaHUE
CYIIHOCTH H3JIaraeMoro BOMNpPOCa, HEYMEHHE MNPUMEHATh 3HAHHS Ha IPAKTHKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIbHBIC U HABOJSIINE BOIPOCHL;
MPaKTHKO-OPUEHTHPOBAHHOE 33/1aHKE HE BBIIIOJIIHEHO.




IIpakTHyeckune 3aganus
Mucerpyknus. 3amaHus BBINONHAIOTCS HHIMBHAYAIBHO KaXIbIM oOydarommMmcs. M3 kakmoro 3agaHus oOydarommiics
BBIOHpAET OJUH IPHMeEP, HOMEP KOTOPOTO COOTBETCTBYET IOCIeAHeH udpe B HOMepe 3a4eTHON KHIKKH (€CIIH TTOCIIEAHIA
mudpa 0, To oOydaromTmiicss BeIOMpaeT mpuMep 10 B KaKI0M 3a1aHUH)

3aganmne 1. M306pa3uts Ha quarpamMmax Jitnepa-Benna. [Ipu He0OX0IUMOCTH BEIpaKEHHE YIPOCTUTD, UCTIONB3YS
TOJK/IECTBa ajareOpbl MHOXKECTB.

1. (A\B)N(A\C)

2. AU \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 o g bk~ ow

3apanme 2. JIokazaTh ¢ IOMOILBIO OCHOBHBIX TOXJIECTB M IMOKa3aTh HA AMarpaMMmax Oinepa-Benna
1. (ANB)U(B\A)U(C\B)=BUC
2. (A+B)\C=(A+B)UC
s (ANBNC)U(ANBNC)=[A\(EBNC)\[A\(BUC)]
s. (ANB)U(ANB)=(AUB)N(AUB)
5. (AUB)\C=(A\C)U(B\C)
6. AUBUC=(C\4)N(C\B)

7. AUBNC)=4UBU4NC)
s. (A\B)UC =(A\C)N(B\C)
0. AUB=(A+B)U(ANB)
10. (A\B)+B=ANB

3apanme 3. J{ns 3agaHHBIX MHOXECTB A, B, C HalTH yKa3aHHbIE 1€KAPTOBbI IPOU3BEIEHUSI U MOLIHOCTb.

1. A={1,5,6,8,9},B={1,2,4,6,7},C={0,4,6,7}.AX(BF\C),(BF\C)XA,‘BXC‘.

2. A={a,b,c,d},B={ab,cefn}C=faehn} Ax(B\C), (B\C)x4,|AxB,

3. A={abcdg}B={abdejr}C={abagr} Bx(A\C), (4\C)x B, |4xB,.

4. A={1,13,15, 17}, B= {10, 11, 12, 23,24, 26}, C= {10, 23,26,29}. Ax(B\C), (B\C)x 4, |[Bx(|.
5. A:{1,4,7,8,9,11},B:{1,3,5,6,8},C:{1,4,5,7}.AX(BF\C),(BF\C)XA,‘BXA‘.

6. A={abc,d},B={abcefh}C={adehnxt Ax(C\B),(C\B)xA4,|AxB,.

7. A={abceg}B={abder},C={abdr} Bx(4\C), (4\C)x B, |CxB,.

8. A={1,56,8,9,10},B={124,67},C={0,14,67. Bx(ANC), (AN C)xB, |Bx(|.

9. A={a,bc d}B={abcefn}C=faehnk Ax(B\C), (B\C)x4,|4xB,.



10. A={a,b,c,d, g}, B={a,b,de},C={a bk r}. Bx(A\C), (4\C)x B, |CxB.

3ananue 4. JlaHo OTHOIICHHUE.
a) [MocTpouTh NPUMEPHI Map OTHOIIEHHUS.
b) BbIssicCHUTE CBOWCTBA OTHOIIEHHUS: PEPIICKCUBHOCTD, aHTUPE(PICKCUBHOCTh, CHMMETPUYHOCTD, TPAH3UTHBHOCTb,

QHTHCHUMMETPUYHOCTb.

1. N={,2,..,10}, p= {< X,y >|3x<By, Xye N}

a

2. N= {5,6,...,15} , p=y<a,b> Z’ a,beN

3. N={123456} p={<ab>[2a>3b, abeN}

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

5. A= { —4,-3,-2, 1,0,1,2} = {< a,b >|a-b—quHo,a,b IS A}

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

7. N= {123456 Cp=l<xy > x+y=7, x,yeN}

8. N={12345} :{ X,y>|x+yeN, x,yeN}

0. N={12345}, p { X,y>|3x+yeN, x,yeN}

10. N = {1,2,3,...,10} , P = {< X, Y >|X- Y —HEUYETHO,X, Y € N}

3ananue 5.

1. Tpuauath KOMaHA y4acTBYIOT B MEepBeHCTBE O (yTOony. Kaxapie 1Be KOMaHIBI JODKHBI CBITpaTh MEXIy co00ii
onuH Mard. /lokasaTh, 4TO B JIF0OO MOMEHT COCTS3aHUS HAMIyTCs JBE KOMaHIbI, ChIIPAaBIIME OAMHAKOBOE YUCIIO
MaT4en.

2. Hwmeetcs Tpum nmcta Oymaru, HEKOTOpPbIe M3 HHUX pa3pe3aroTcs Ha 3 4acTH, HECKOJIBKO HOBBIX KYCKOB Ha 3 Ooiee
MEJIKHe YacTh U T.A. CKOJIBKO BCErO ITOIYYUTCS JIUCTKOB, €CIIH BCEro ObIIO pa3pe3aHo K mmuctkoB?

3. TlokazaTp, 4T0 rpad, y KOTOPOTO MMEIOTCS IBE HECMEXHBIC BEPIIMHBI TPEThEH CTENECHH, a OCTAIbHBIC BEPIINHBI
HMEIOT CTETIeHb, HEe OOJIBITYI0 YeM 2, He 00J1a/1aeT TaMHJIbTOHOBBIM IIHKJIOM.

4. MoxHO 11 U3 1oJHOTo rpada ¢ 17 BepuIMHAMU yJAUTh HEKOTOPbIE pedpa Tak, 4To Obl CTENEHb Ka)/10W BEPIINHBI
paBHsnach 5?7

5. CeMmepo CTY/IEHTOB, pa3be3kKasiCh Ha KaHUKYJIbI, JOTOBOPUIINCH, YTO KaXKAblH W3 HUX MOLLIET OTKPBITKA TPEM M3
HUX. MOXET JI 0Ka3aThCsl, YTO KaXK/bIH ITOJYYUT OTKPBITKH UMEHHO OT TeX Jpy3ei, KOTOPhIM Hamucaji cam?

6. B ¢yrOonbHOM TypHHpe yuyacTBYIOT 29 xomaun. Jloka3ark, 4TO B J1I000H MOMEHT COCTSI3aHMS HaiileTcs KOMaH[a,
CBITPaBIIIas YETHOE YHCIIO MaT4el (OBITh MOXKET HH OJTHOTO).

7. JlokasaTh, 4YTO HE HAWJETCS JEBSITH YEJIOBEK TAKUX, YTOOBI KaXK/IbIii ObLT 3HAKOM POBHO C TPEMsI APYTUMH.

8. Ecnum B rpade ¢ mAThIO BEPIIMHAMH POBHO JBE BEPIIMHBI HMEIOT OJJMHAKOBYIO CTEIIEHb, TO MOT'YT JIM OHH OBITH 00€
N30JIMPOBaHHBIMH I 00€ UMETh CTEIEHb 47

9. MosxHO 71 U3 MOJHOTO Tpada ¢ 7 BEpIIMHAMH yJIAJIUTh HEKOTOpBIE pedpa Tak, YTo OBl CTENCHb Ka)kKAOH BEpPIIMHBI
paBHsiach 3?7

10. B ¢yr6onpHOM TypHHpe ydyacTBYIOT 9 KoMaHJ. MOXET M B HEKOTOPHIH MOMEHT BPEMEHH OKa3aTbCsl TaK, YTO

KaxJas KoMaH/[a CbIrpajia pOBHO TpU Matda.

3aganme 6. Haittu CIH® u CKH® dopmynst F
a) To TabJHIe UCTUHHOCTH, 0) C TOMOIIIBIO0 SKBUBAIIEHTHBIX IIPEe00pa30BaHHH.

N o o &~ w DR

F=((Xx~2)A(vI)>((x—>2)~x).
F=((yrz)>Ev))~(Y~2)ry).
F=(yvX)A(zvXx)>((YVvX)Vvz2).
F=(yA2)v(x~2)>(y>X)AY).
F=(x~2) > Ar2)DA((Xx~2)—>x).
F=((x~y)>(E->x)v((yArz)~)).
F= (x> ) ~CEVvi)ArlxAy)—>2).



8. F=((Z—>X)A(yvX)—>(z~x)Vvz).

9. F=((x=>y)~EZ Ay A (X > y)Vvx).
10.F=((y~X)A(Z—>x)v((yrz)>X).

3aganne 7. OpHEHTHPOBAHHBIN Tpad
a) Oxapakrepnu3oBaThb rpad.
6) HasBars cienmansHBIC BEpIIUHEL U pEOpa.
B) BeImucars MaTpHUIBI CMEXHOCTH, HHIIUICHTHOCTH.
r) Bemmcars MUK, TETB, TPOCTON IUKIT, TIPOCTYIO IICTIb.




3aganmne 8. HaiiTu kpaTyailmii myTs OT BEPIIUHEI | 70 000N APYTOil BEPIINHBL
JlaHHbBIC U151 3a/1aHKS

Bapuaut a b c d e f g h k m n p q
1 9 4 2 9 5 7 2 1 4 3 7 3 1
2 8 9 1 3 5 7 4 8 6 7 4 2 4
3 5 5 4 4 4 3 8 3 2 4 6 1 2
4 2 6 9 3 3 2 2 4 8 6 1 7 5
5 1 8 5 3 1 5 9 5 8 7 8 9 5
6 7 7 5 1 8 7 4 2 9 7 8 2 5
7 7 1 8 1 9 2 5 9 8 8 6 9 2
8 6 6 6 8 8 5 2 9 8 1 8 7 9
9 7 7 9 3 8 6 4 6 3 8 5 8 7

10 1 2 7 4 2 8 2 3 1 4 4 7 3

3apanme 9. [locTpouTh KOMMYHUKALIMOHHYIO C€Th MUHUMAJIBHOM JITMHBI AJ1s1 cXeMbl 3aanus 10




ﬂaHHLIe JUIA 3aJaHUA

Bapuant a b c d e f g h k m n p q
1 9 4 2 9 5 7 2 1 4 3 7 3 1
2 8 9 1 3 5 7 4 8 6 7 4 2 4
3 5 5 4 4 4 3 8 3 2 4 6 1 2
4 2 6 9 3 3 2 2 4 8 6 1 7 5
5 1 8 5 3 1 5 9 5 8 7 8 9 5
6 7 7 5 1 8 7 4 2 9 7 8 2 5
7 7 1 8 1 9 2 5 9 8 8 6 9 2
8 6 6 6 8 8 5 2 9 8 1 8 7 9
9 7 7 9 3 8 6 4 6 3 8 5 8 7
10 1 2 7 4 2 8 2 3 1 4 4 7 3
3aganne 10. Yemy paBeH MakCUMAaJIbHBIN TOTOK MEXIy MyHKTaMH 1 1 6.
e
Ve e
Jlanuble 115 3agaHus
Bapuanur a b c d e f g h k m n p g
1 9 4 2 9 5 7 2 1 4 3 7 3 1
2 8 9 1 3 5 7 4 8 6 7 4 2 4
3 5 5 4 4 4 3 8 3 2 4 6 1 2
4 2 6 9 3 3 2 2 4 8 6 1 7 5
5 1 8 5 3 1 5 9 5 8 7 8 9 5
6 7 7 5 1 8 7 4 2 9 7 8 2 5
7 7 1 8 1 9 2 5 9 8 8 6 9 2
8 6 6 6 8 8 5 2 9 8 1 8 7 9
9 7 7 9 3 8 6 4 6 3 8 5 8 7
10 1 2 7 4 2 8 2 3 1 4 4 7 3

Kpurepnu onennBanus:
MaxkcuMaiabHoe KOJIH4YecTBO 0a/1710B — 60 6a1/10B

3a BEHINOJNIHEHUE MPAKTHYCCKUX 3aganuii 1-8 oOydarommiics MoxeT moay4nuTh 10 40 6a/10B, KaxI0e 3aJaHUC MPH
9TOM OILICHHUBAETCS JI0 5 0aJL10B

5 6aJu10B 3a/iaHKe BBINOJIHEHO BEPHO
4 6anna [Tpu BhIMOIHEHNH 331aHKsI OBUIN JONYIIEHB! HETOUHOCTH, HE BIIMSIONINE HA pe3yJIbTaT
2-3 6a1a [Tpu BIIOITHEHUH 331aHNsI OBUTH JIONTYIIEHBI OIIHOKH




1 6amn HpI/I BBITIOJIHCHUHU 3a1aHU A ObLIN AOMYHICHBI CYHICCTBCHHBIC OIIMOKHU

0 0ay10B 3amaHne He BEHIMOJHEHO

3a BeIONTHEHNE MpakTHYeckuX 3aganmii 9-10 oOywaroniics MoxeT moryduts A0 20 6anioB, Kaxa0e 3aJaHne MpH
3TOM onennBaercsa 1o 10 6aaios

10 6aas0B 3ajgaHue BBITOTHEHO BEPHO

5-9 fasiioB ITpu BBIMOTHEHNH 3a8aHKsI OBUTH JOMYIIEHB! HETOYHOCTH, HE BIIISIIOLINE HA PE3yIbTaT
3-4 6aaaa ITpu BBIMOTHEHUH 3a8aHKsI OBUTH JOMYIIEHBI OIIHOKH

1-2 6auia [Tpu BBIMOTHEHUH 338aHNsI OBUTH JOMYIIEHBI CYIIECTBECHHBIC OINOKH

0 6a)u10B 3agaHue He BBIITOJTHEHO




Omnpoc

Pazgen 1. DieMeHTHI TeOpUU MHOKecTB. KoMOuHaTOpUKa
1.TToustne MaOXecTBa. CrocoOBI 3a1aHNUsI MHOYKECTB.
2.Omneparuu HaJl MHOXXECTBAMHU.

3. Auarpammsr Ditnepa-Benna.
4. CucTeMBI MHOKECTB.
5.3aK0HBI aJIreOpBHl MHOKECTB.

6. /e
7.Co
8.Cs

KapTOBO MPONU3BCACHNEC MHOKECTB.
OTBCTCTBH, OTHOIICHUS, (byHKIlI/II/I. KOMHO?)I/IIII/IH COOTBETCTBHH.
olicTBa OTHOIICHMH. OTHOIIEHNE YKBUBAIEHTHOCTH. OTHOIIICHHE nopsaka.

9. B3anMHO-01HO3HAYHOE COOTBETCTBUE. MOIIHOCTh MHOXKECTB.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.

CdeTHbIE ¥ HECUETHBIE MHOXKECTBA.

MHo’k€ecTBa MOIHOCTH KOHTUHYYyMa. MHO0K€CTBa BBICILIMX MOLIHOCTEH.
3agaun KOMOMHATOPHUKH. [IpaBuia CyMMbI U IPOU3BEICHNS.

Tuns! Ber6opok. Pasmemenns. [lepecranoBku. Couetanus.

bunom Herotona.

CBoiicTBa OMHOMHAIBHBIX KO3 (UITHEHTOB.

Tpeyronbauk Ilackans.

IepectanoBku ¢ moBropeHusMu. [loarnHoMHaIbHAs hopMyIIa.
KomOunHaTOpHBIE TOXKIECTBA.

[MpousBopsiue GyHKIUH.

Paspnen 2. OcHoBbI MaTeMaTH4yecKOM JIOTUKU. OCHOBBI Teopuu rpagos

20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,

INonstre BbickaszpiBanust. Onepanyy HaJ BEICKA3bIBAHHAMH.

®opmynel anreOps! BhICKa3bIBaHNH. Tabuuima HCTHHHOCTH. TaBTONOTHH M IPOTHBOPEUHS.
PaBHOCHIIBHBIE TTPE0Opa30BaHuUsT (HOPMYIL.

Hopwmansnsie popmbl. CoBepiieHHbIE HOPMAIbHBIE (DOPMBI.

Jlornuecku mpaBWIIBHBIE PACCYKICHHUS. METOAbI IPOBEPKH MPABIIIBHOCTH PACCYKICHUS.
Byness! pynxuuu. [TonnHomsl XKeranknHa.

Kiaccel ITocra. ITonHOTa 1 3aMKHYTOCTB KJIacCOB OyJIEBBIX (DYHKIIHH.

Kpurepwii [Tocta mosnHOTHI Kilacca (GyHKIHH.

HesaBucumocts cuctemsl GpyHnkuumii. basuc. [Ipennonnsie knaccsl GyHKIMHA.

ITonsarue npenukata. KBaHTOPBHI.

PaBHOCHIIBHBIE TpeoOpazoBanust HOPMYII JIOTHKH NpeIMKaToB. PaccyxieHns B JIOTMKe MPEJUKaTOB.
[TonsTHE O HEKNACCHYECKUX JIOTHKAX.

[Monstre rpada. Bunst rpados. OpreHTHpOBaHHBIC 1 HEOPHEHTHPOBAHHBIE rpadBbl.
Croco0Or1 3aganus rpada. Oneparnmn Hax rpadamu.

Martpuipl CMEXHOCTH ¥ MHIMAEGHTHOCTH. ['padpl 1 OMHApHbBIE OTHOIICHHMS.

Uzomopdusm rpados.

MapiupyTs! Ha rpadax. CBsi3HOCT TpaoB.

Ilenu u nuksbl. MOCTEIL.

O06xo1p1 rpada. DitIepOBLI IIUKIIBI U ICTIH.

OiinepoBsl U MoNy3inepoBsl rpadel. Kpurepuii siineposoctu rpada.

['aMHUIBTOHOBBI ITUKJIBI U TIETIH.

['aMHUIBbTOHOBBI U TIOJTyTaMUJIBTOHOBBI Tpadbl. JIocTaTOYHBIE YCIIOBHSI TaMUJIBTOHOBOCTH Ipada.
I'padsr 6e3 mukinos. Jleca u nepeBbs. [loacuer nepeBreB. Teopema Kamm o dncie nepeBbeB.

Kpurtepuu ouennBaHus:

I[aHHBIfI NEPEeUYCHb BOIPOCOB I MPOBCACHUA OIIPOCa SABJSCTCA HNPUMCPHBIM. OH MOXeT AKTYAJIM3UPOBATHCA

npenoaaBaTeyieM 1o H€06XOZ[I/IMOCTI/I.

Ompoc TeMaTHYeCKH OXBaThIBaET BCE pa3zieibl y4eOHOro Kypca M INpOBOAMTCS B yCTHOW Qopme. ['pynmumpoBka

BOIIPOCOB JIA OIpOCa MpPOU3BOJIUTCA ITPEIOAABATEIICM.

MaxkcumMajbHoe Koan4ecTBo 0a110B — 40 0217108

3

a ydJacTHE B OIPOCE OOYYAIOMIMKCT MOKeT monyduTh 10 40 GamwioB (HEOOXOOUMO ycCHemHo oTBeTHTh Ha 10
BOIPOCOB U3 TepBoro paszaena u 10 BOMpoOCoB W3 BTOPOro paszzena). B xonme ompoca mpu OTBEeTe Ha OT/AENBHBIN BOIPOC

00y4Jalomuicst MOXKET MOJYYHTh JI0 2 6aJJI0B

2 daJ1a

)_IaH HOHHLIﬁ, pa3B€pHyTBII71 OTBET HA IIOCTABJICHHBIN BOIIPOC, CHUCTEMHO II0Ka3aHa COBOKYIHOCTb
OCBOEHHBIX 3HaHHUI 00 06T>CKTG, MposABJIAOLIAACA B CBO60,Z[H01>1 OINEpUPOBAHNU OCHOBHBIMU MOHATUAIMU
yqe6H0r0 Kypca. OtBer XapaKTCPU3yeTCda COACPIKATCIbHOCTHIO, KOHKPETHOCTHbIO, 3HAHUEM OCHOBHOM M
HOHOJ’IHHTGJ’[LHOﬁ JIMTEPATYPHI, peKOMCHZ{yeMOﬁ 10 TEMEC, YCTKOCTBIO H JIOTHYHOCTBIO M3JIOKCHHA
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Martepuajia.

1 6ann Jan HenmonmHeII U HeMOCIeAOBaTeIbHBII OTBET HAa IOCTAaBICHHBIM Bompoc. IIpucyrcTByroT
(parMeHTapHOCTb, HENOTHIHOCTh M3I0KEHHs. OOyJarommicsi HE OCO3HAET CBSI3U MEXAY MOHATHIMH,
KOHIIENITyaJ bHBIC IIEPECCUCHUS, CTPYKTYpHBIE 3aKOHOMEPHOCTH. OTCYTCTBYET KOHKpETH3alMsi |
JOKa3aTeNbHOCTh. JIOTIOMHMTENbHBIE M YTOUYHSIOUIME BONPOCHI IIPEMOJABATENsl HE MPHBOAAT K
KOPPEKIIMH OTBETA HA MIOCTaBJICHHBIC BOIPOCHI.

0 6ay10B OOy4arommiicst 3aTpyJHIETCSI OTBETHTh Ha BOIPOCHI

3 Meroauyeckue MaTepuaJIbl, ONpeaAesionie NPoueIypsl OLeHNBAHUS 3HAHUI, YMEHMI{, HABBHIKOB U (UJIH)
ONbITA ASITETbHOCTH, XapaKTePU3YIOLIUX 3Tanbl GOPpMUPOBAHUS KOMIIEeTEeHIU

[Tpouenyps! OLIEHUBAaHUS BKIIIOYAIOT B C€0sl TEKYIINI KOHTPOJIb M TIPOMEKYTOUHYIO aTTECTALHIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MTPOBOJUTCA C HCIOJIb30BAHUEM OLICHOYHBIX CPEJACTB, IPEACTABICHHBIX B II. 2
JAaHHOTO TpWIOKEHUs. Pe3ynbTaTel TEKyHIEro KOHTPOJNSA HOBOIATCS O CBEIEHHsS CTYyAEHTOB 10 HPOMEKYTOYHON
aTTeCTalH.

IIpome:xyTouHas aTTecTalUs IPOBOIAUTCS B JOopMe 3adeTa.

3aueT MPOBOAUTCS MO PACHUCAHUIO MPOMEXYTOUYHOI aTTecTaluM B MUCbMEHHOM Buje. KomudyecTBo BONpOCOB B
3a4eTHOM 3anaHuu — 3. [IpoBepka OTBETOB M OOBSBIECHHE pE3YyJIbTATOB MPOM3BOAWTCA B AEHb 3ayeTa. Pe3ynbTarh
aTTeCTallud 3aHOCATCA B BEAOMOCTh M 3a4ETHYIO KHIDKKY CTyleHTa. CTyneHTBl, He IMpOLIeAINe NPOMEXYTOUHYIO
aTTecTalMio 1Mo rpaduKy HPOMEXYTOYHOH aTTEeCTAllUH, MOJDKHBI JMKBUAMPOBATH 33J0JDKEHHOCTh B YCTaHOBJICHHOM
MIOpSAKE.
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IMpunoxenue 2
METOJNYECKHUE YKA3AHUS 11O OCBOEHUIO JUCLUIIJIUHBI

YueOHBIM IIaHOM MTPEAYCMOTPEHBI CIETYIOINE BUIBI 3aHATHHI:

- IEKIHH;

- IPAKTHYECKHUE 3aHATHS.

B xozme NEKUMOHHBIX 3aHATHH pAacCMaTPUBAETCAd TEOPETHYECKHI MaTephal, HAaroTcd  PEKOMEHJALUU st
CaMOCTOSATENLHOM PaOOTHI U MMOATOTOBKE K MPAKTHICCKUM 3aHSITHAM.

B xome mpaktHueckux pa0OT pPa3BUBAIOTCS HABBIKM INPUMEHEHHMS MaTEMaTHYEeCKHX METOJOB, BBIOOpa
WHCTPYMEHTAIBHBIX CPEJICTB ISl 00paOOTKH U aHalM3a JaHHbBIX B TPOPECCHOHANIBHON IS TENbHOCTH.

IIpu moAroTOBKE K MPAaKTUYECKUM 3aHATHUAM KaXKJbIN CTYAEHT JOJDKEH:

— U3YYHTh PEKOMEHJIOBaHHYIO Y4E€OHYIO JINTEPATYPY;

B mpouecce moAroTOBKM K IPAKTUYECKUM 3aHATHSAM CTYJCHTBI MOTYT BOCIIONB30BaThCsl KOHCYIbTALUSIMU
IpernoaBaTens.

Teoperndeckue BOMPOCH JOJDKHBI OBITH HM3YYCHBI CTYJEHTAMH B XOJE€ CAMOCTOSTENbHOW paboThl. KoHTpomb
CaMOCTOSATENBHOM pabOThl CTYICHTOB HaJ yd4eOHOI MporpaMMoil Kypca OCYIIECTBISIETCSI METOAOM OMPOCA M BBHINOIHEHHS
MpakTHYeCKUX  3amaHuii. B xome camocTosTensHON paOOTBI KaKABIM CTYAEHT OO0s3aH NPOYWTATh OCHOBHYIO M IO
BO3MOYKHOCTH JOMOJIHUTENBHYIO TUTEPATYPY MO N3y4aeMOl TeMe. BbIIennTh HEMOHATHBIE TEPMUHBI, HAWTH X 3HAa4Y€HHUE B
SHIMKIIONEAUYECKHUX CIOBAPSIX.

Jis TOATOTOBKM K 3aHATHAM, TEKyIIEMY KOHTPOJIO M IPOMEKYTOYHOH aTTeCTalliM CTYAEHTHl MOTYT
BOCIIOJIB30BAThCS AJIEKTPOHHO-OMOIMOTEUHBIME CHCTEMaMH. Takke OoOydarolluecss MOTYT B3iTh Ha JIOM HEOOXOIMMYIO
JIUTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOW OMOIMOTEKU MM BOCHIOIB30BATHCS YUTAIBHBIMH 3AJIaMH.
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