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KADE/IPA IIpukiiagHasg MATEMaTHKA U TEXHOJIOTHH HCKYCCTBEHHOI0 HHTEJLIEKTA

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Kypc 2

Bun 3anaruit VIl | PII Hroro
Jlexun 4 4 4 4
IIpakTuueckue 4 4 4 4
Hroro ayn. 8 8 8 8
KonrakTHas paboTa 8 8 8 8
Cawm. pabora 9% 196 |96 |96
Yackl Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108

OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM YHUBepcuteTa (mpotokod Ne 9 ot 03.03.2026 ).

[Iporpammy coctaBmii(u): K.T.H., JoLeHT, JlykbsHoBa [..B.
3aB. xadenpoii: 1.3.H., moreHT F0.I. UepHbImena

Metonudeckuii 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. Cnoco0eH NPUMEHATh €CTECTBEHHOHAYYHble M OOILLCHMH:KCHEPHbIC 3HAHUS, METOAbI MATEMATHYECKOI0 AHAJIM3a M
MOJ€e/1UPOBAHNS, TEOPETHYECKOI0 H IKCIIEPUMEHTAJIBLHOI0 HCC/IeJ0BaHNA B IPOeCCHOHAIBbHOM JesATeIbHOCTH;

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
npoeccuoHaNbHOM esTenbHOCTH (cooTHEeCeHO ¢ nHaukaropom OITK-1.2)

Baagernb:

- HABBIKAMH IPHMEHEHUS] METOJIOB KOJIMYSCTBEHHOTO M KAYCCTBCHHOI'O aHAIN3a, IPUMEHICMBIX B CHCTEMHOM IMOAXOIC IS PEIICHHUS
3a5a4 B Mpo)eCCHOHABHON IEATEILHOCTH (COOTHeCeHO ¢ uHaukaTtopom OITK-1.3)

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 2 2 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

|5 |MmOKecTBaMH. [Mpaxtiyeckue 2 5 OIK-1
’ Pasmerienusi, mepecTaHOBKHM U COYETaHUs 0Oe3 TOBTOPEHUI U C 3aHATHUS

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 2 ] OIK-1
’ Benna. CucreMbl MHOXECTB. 3aKOHBI anreOpbl MHOXeCTB. JlexkapToBo pabora

IIPOU3BEJCHHE

Tema 1.1. "Onements! Teopun MHOXeCTB" COOTBETCTBHS, OTHOIICHHS,
¢yukmun.  Kommosumust  cootBercTBuil.  CBOWCTBa  OTHOIICHH. CamMocTosTeIbHAs
1.4 |OrHomenue skBuBaJeHTHOCTH. OTHOlIeHHe Tnopsaka. B3aumuo- 2 8 OIIK-1

pabora

OJJHO3Ha4YHOE  COOTBETCTBHE. MoOIIHOCT, MHOXeCTB. CueTHble H
HECUYETHBIC MHOXECTBA.
Tema 1.2. "Komb6unaropuka" 3agaun komOuHaropuku. [IpaBuna cymMMsl

CamocTosiTenpHas

1.5 | npousBenenus. Turel BeiOOpok. Pa3smemienus. [lepectanoBku. Couetanus. aGora 2 8 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 2 8 OIIK-1
IpousBonsume GyHKIUH. P

Beinonnenue BBILaHI/Iﬁ T10 TeMaM pazjiciia ¢ IPUMCHCHUCM CPECTB ITaKETa CamocTosTeIbHAS

1.7 . 2 8 OIIK-1

LibreOffice pabora

Pa3znen 2. «OcHOBBI MaTeMaTH4eckoii JOruku.OcHOBBI TeopuHu rpagosy»
Buj 3ansitus / Cemectp /| KoauuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoOe COAep:KaHHE Komnerenuun
pa6otsl / popma IMA Kypc 4acoB
Tema 2.1. "OcHOBBI MareMaTH4YecKoW JOTMKU" AureOpa BBICKa3bIBaHHU.
CamocTosiTenpHas

2.1 | TaGnuibl HICTUHHOCTH. PaBHOCHIIbHBIE aGora 2 8 OIIK-1
npeodpazoBanus ¢popmyi. IIpusenenue popmyn k JHD u KHO, CIHD, pabor




CKH®.

2.2

Tema 2.1. "OcHoBbl MaTemaTHueckoi Jioruku" IToHSATHE BbICKa3bIBAaHHS.
Onepauuu Haj BBICKa3bIBAHUSMH. Dopmyisl anreOpsl
BbICKa3biBaHuil. Tabmia HCTHHHOCTH. TaBTOJOTMH W MPOTHBOPEYHSL.
PaBHocunmbHBIe  mpeobpaszoBanus  (popmyn.  HopmanbHble  GOpMBL
CoBepuieHHble ~ HOpMasibHble  (opMbl.  Jlormdecku — mpaBUIIBHBIC
paccyxaennsi. MeTosibl IPOBEPKH NPaBHIBHOCTH PACCYKICHUSL.

CamocTosTeIIbHAS
pabora

10

OIIK-1

2.3

Tema 2.1. "OcHoBbl Maremaruueckoil soruku" bByneBsl QyHKINH.
Iommuoms! XKeranknna. Knaccst [Tocta. ITonHOTa M 3aMKHYTOCTB KJIaCCOB
OyneBbix ¢ynkumit. Kputepuit Ilocta mnomHOTHI Kiacca (YHKIHH.
HesaBucumocts cucremsl ¢ynkumit. basuc. Ilpeanonuble Kiaccsl
GbyHKIUH. Ionstue HpeauKara. KBanTopsb!. PaBHocuibHBIE
npeobpazoBaHusa (GOPMyN JIOTHKM TpeIUKaToB. PaccyxneHus B JIOTHKE
npeaukaroB. IIoHATHE 0 HEKIaCCHYECKHX JIOTHKAX.

CamocrosiTenbHast
pabora

OIIK-1

2.4

Tema 2.2. "OcnoBbl Teopun rpadoB" Ilonstue rpada. Buumer rpagos.
OpHeHTHpOBaHHbIE M HeopHeHTHpoBaHHbIE rpadel. CrocoObl 3amaHus
rpada. Onepauuu Haj rpadamu. MaTpHIbl CMEXXHOCTH U MHIUICHTHOCTH.
I'padsr u OunapHbie oTHOmIeHHUs. M3omopdusm rpados. MapuipyTsl Ha
rpagax. CBszHOCTH rpados. Llenn u rukisl. MOCTEL

JIeKIIMOHHBIE 3aHATUSA 2

OIIK-1

2.5

Tema 2.2. "Ocnossl Teopuu rpados” I'padsr. IIpumeps! rpados. Omeparuu
Hag rpadamu. MaTpums! CMEeXXHOCTH
1 UHIUACHTHOCTH.

[Ipaxtuyeckue
3aHATHSA

OIIK-1

2.6

Tema 2.2. "OcnoBbl Teopuu rpadoB" Ilonstue rpada. Buael rpagos.
OpueHTHpOBaHHbIE M HEOpHeHTHpOBaHHbIe rpadel. CrocoObl 3amaHus
rpada. Onepauun Haj rpadamu. MaTpHIbl CMEXXHOCTH U MHIUICHTHOCTH.
I'padsr u Ounapubie oTHOmIeHHUs. M30omopdusm rpados. MapuipyTsl Ha
rpagax. CszHOCTH rpadoB. Llenn u rukisl. MoCTEIL.

CamocTosTenbHast
pabora

10

OIIK-1

2.7

Tema 2.2. "OcHoBbl Teopun rpados" O6xoxns! rpada. DiaepoBbl LUK U
nenu. DinepoBbl U HOMy3iiepoBsl rpadbl. Kputepwuii siinepoBoctu rpada.
I'aMHIPTOHOBBI IUKJIBI Y LieTH. ['aMHIBTOHOBBI U MOTYTaMHIGTOHOBBI
rpadel. JlocratouHble YCIIOBUs TaMHIIBTOHOBOCTH rpada. I'padsr 0Oe3
mukioB. Jleca u nepesbs. Iloncuer nepesbeB. Teopema Koamu o uucie
JIePEBbEB.

CamocTtosTeNnbHas
pabora

10

OIIK-1

2.8

BeInosHeHKE 3a/1aHMiA TI0 TeMaM pasziesia ¢ IPUMEHEHHEM CPECTB MaKeTa
LibreOffice

CamMocTosTenbHast
pabora

OIIK-1

2.9

Tlogroroska k HpOMC)KyTO‘IHOI‘/'I arTecTaluu

3auer 2

OIIK-1

4. ®OHJI OLIEHOYHBIX CPEJCTB

CrpykTypa W comepkaHue (OHAA OICHOYHBIX CPEACTB IS TPOBEICHUS TEKYNIEro KOHTPOJS M IIPOMEXYTOYHOH aTTeCcTallnu
npenctasieHs! B [Ipmtoxennn 1 x pabodeit mporpaMMe TUCIIUTIIHHEL

5. YYHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. Y4eOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTODBI, Bubnuorexa /
3amiaBue W3narenscTBO, roxg
COCTaBUTENH KonuuectBo
1 3onotyxuH, B. @., Maremaruka. J[uckpeTHas MaTeMaTrKa: y4eOHUK PocroB-Ha-lony: Uucturyr | OBC «IPR SMART»
Omnpuranckuii, B. B., BOJHOI'O TPaHCIIOPTa
Mapremsbsiaos, C. B., numenu IS, Cenosa —
bornanos, A. E., dunmman
[Terposa, B. 1. «T'ocymapcTBEeHHBIN
MOPCKO# yHUBEPCUTET
nMenu aamupana O©.0.
Ymakosay, 2016
2 IMpoxonenko, H. 1O. JluckpeTHasi MaTeMarrka: yaeObHoe mocoone Hwxuanit Hosropon: 9BC «IPR SMART»
Hwuxeroponckuit
TOCyIapCTBEHHBIN
ApPXUTEKTYPHO-
CTPOUTENBHBII
ynausepcutet, ObC ACB,
2016
3 I'yrosa C. T, Karan E. | J{uckpeTHas maTemaTuka U MateMaTnueckas noruka: | KemepoBo: KemepoBckuii OBC «YHuBepcuteTckas
C. yqe6ﬂoe nocooue rocyﬂapc'rBeHHHﬁ OuOIMOTEeKa OHJIANHY»
yHuBepcutert, 2019
4 Hpanucosa O. B., JluckpeTHas MaTeMaTHKa M MaTeMaTHdeckas Joruka: | Mocksa, bepnun: JIupekt- OBbC «YHuBepcurerckas
Cyxan U. B. y4ebHoe mocodue Menua, 2020 OuOIMOTEeKa OHJIANHY»
5 BectHuk PocToBckoro rocyaapcTBeHHOTO , 1996 9BbC «IPR SMART»

sKoHOoMHYeckoro yHusepcutera (PHX)




5.2. l'[poq)eccpwHam,m,le 0a3bl JaHHBIX U I/IH(l)OpMaIIHOHHl)Ie CIIPpaBOvYHBbIE€ CUCTEMbBI

HCC "T'apant" https://internet.garant.ru
®eneparnpHas rocyqapcTBeHHas CiTyx0a cTaTHCTHKH https:/rosstat.gov.ru (CBOOOIHBIH HOCTYIT)

5.3. IlepeyeHsb MPOrpaMMHOIO o0ecredeHnst

OnepaunonHas cucrema PEJ] OC
CBoOomHO pacnipocTpansieMblid opucHbIi makeT LibreOffice

54. Y‘leﬁHO-MeTOZ(I/l'IECKI/le MaTepuaJibl 1J1s1 06y‘{alOIIIl/IXCﬂ C OrpaHUY€HHBIMH BO3MOKHOCTHAMM 3/10POBbA

[pyr HEOOXOMMMOCTH IO 3asBICHUI0 O0YUAOLIErOCs ¢ OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 3I0POBbs y4eOHO-METOANYESCKHE MAaTEPHAIIBI
HPEROCTABISIIOTCS B (OpMax, afanTUPOBAHHBIX K OTPAHMYCHHUSM 3IOPOBbS M BOCHPHUTHA HHGbOpMauuu. s UL ¢ HapyLICHUSIMH
3penus: B hopme ayauodaiina; B nedarHoit popme yBesmMueHHBIM mpudToM. st UL ¢ HApYLICHUSIMHU CliyXa: B (JOpMe AIIEKTPOHHOTO
JIOKYMEHTa; B redaTHol ¢opme. Jlist MLl ¢ HApYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
nevyaTHoit popme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE TUCIIUITJINHBI

[Momemnienus 1uisi BceX BHIOOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOMMMOMN CIeNHaTM3UPOBaHHOI
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMU CPEACTBAMU O0yIeHHS:

- CTOJIBI, CTYJIbS;

- MEPCOHATLHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOp;

- 9KpaH / UHTEPaKTUBHAS TOCKA.

IMomemeHust A1 caMOCTOSTEIBHON PabOTH 00YyYArOIINXCs OCHAIIEHBI KOMITBIOTCPHOM TEXHUKOW C BOSMO)KHOCTBIO TONKITIOUEHHS K
ceru "MHTepHET" M 0OEcTIeueHNEM HOCTYTIA K MICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.

7. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OHJ OHEHOYHbIX CPEACTB
1 Onucanue moka3areseili W KpHUTepHEB OLECHHBAHHMS KOMIIETCHIWH Ha Pa3jIMYHBIX 3Tamax HX
(opMHpOBaHHs, ONMCAHUE KA OLlCHMBAHUSA

1.1 Iloka3zaTeynn U KpUTEPUU OLIEHUBAHUS KOMIETEHIIUN:

IIpunoxenne 1

3VYH, cocrasisgiomnue
KOMIIETEHIINIO

Tloka3zarenu orieHUBaHUSI

Kpurepuu onienuBanus

Cpenctna
OLICHUBAHMSI

OIIK-1: cnocoGeH NPUMEHATh €CTECTBEHHOHAYYHbIE W OOIIEWH)XCHEPHbIE 3HAHUS, METOJbl MaTEeMaTUYECKOTO
aHalu3a M MOJICIIMPOBAHUS, TEOPETUYECKOIO M HKCIEPUMEHTAIbHOIO HCCIENOBaHUS B IMPO(decCHOHATbHON

JIeSITeIIbHOCTH
3HaTh: u3y4daeT OCHOBHYIO U | MOJTHOTA u Bomnpocer k

- METO/IBI | TOTIOJHUTEIIBHYIO JMTEPATypy, | comepkaTeabHOCTh oTBeTa | 3auyery (1-30),
KOJIMYECTBEHHOTO | | CO/ICPIKAIILYIO MaTepua 00 | Ha 3a4yere, YCTHOM OIpoOCe, | MpaKTUKO-
Ka4eCTBEHHOTO OCHOBHBIX HOHATHUSX TEOPHH | COOTBETCTBHE OTBETOB | OPUCHTHPOBAHHBIC
aHam3a, MHOXECTB W MaTeMaTW4eCcKOH | MaTepuainy, 3aganus K 3a4ery (1-
PUMEHSIEMBIE B | JJOTHKH JUI1 TOJATOTOBKU K 3a4eTy U | CoAepiKaliemMcs B | 9), mpakTH4ecKue
CHUCTEMHOM  IOJXOJIE | OIpoCy W3YYCHHOU JINTEPaType 3amganus (1-10),

JUIsl pellieHHs 3a1ad B orpoc (pazzuen 1-2)
npoQeCCUuOHATBLHON

JIeSITeIIbHOCTH

YMmeTb: - pemaer NPaKTUKO- | MPAaBMIIBHOCTh  PEIICHHS Bompocsr k

- NPHUMEHATh METOJIbI | ODUCHTHPOBAHHBIC W TPAKTUYCCKHE | 3aJIaHHIA: 3agery (1-30),
KOJIMYECTBEHHOTO W | 33/1aHUS: BBINOJHSICT OINEPAllMU HAJ |- BBINOJHATH OMNEPAIUH | IPAKTHKO-
Ka4eCTBEHHOTO MHOKECTBAMH, orepanuu HaJ | Haj MHOYKECTBaMH, | OpUCHTUPOBAHHbBIE
aHam3a, BBICKa3bIBaHUSIMH; orepanuu Haj | 3amaHus K 3adery (1-
pUMEHSIEMBbIC B | - HAXOJUT pEIICHUS] KOMOWHATOPHBIX | BEICKa3bIBAHUSIMH, 9), MpaKTHYECKUE
CHCTEMHOM  IOAXOJE | 3a1ady; - HaxomuTh  perrenus | 3aganus (1-10),

JUI PElICHHs 3a/1a4 B | - MPOBOAUT ONEpaIliK HaJI rpadaMu | KOMOMHATOPHBIX 3a/1a4; orpoc (paszaen 1-2)
npodeccuoHaTbHON - POBOJIUTH OTIEPALIUH HAJ|

JIeSITeIIbHOCTH rpadamu

Brnanets: pelaeT NpakTUKO-OPHEHTHPOBAHHBIE | 000CHOBAaHHOCTH Bomnpocsr k

- HaBBIKAMH | U MPAKTUYECKUE 3aJaHusl U3 TEOPHH | IPUMEHEHHUs] MeToJ0B s | 3aueTy (1-30),
NPUMEHECHUS METOOB | MHOXKECTB  (BBIMONHICT TIPOBEPKY | MPAKTHUECKUX U | IPaKTUKO-
KOJIMYECTBEHHOTO U | BBIIIOJIHEHUS CBOMCTB OMeparii Haj | MpaKTHKO- OpUEHTUPOBAHHBIE
Ka4eCTBEHHOTO MHOXXECTBAMH,  COOTBETCTBUH U | ODUCHTHPOBAHHBIX 3amanus K 3a4deTy (1-
aHanm3a, OTHONIICHWH) ¢  MaTeMaTH4ecKoi | 3amaHuit 9), mpakTHUecKue
IIPUMEHSAEMBIX B | oruku (npusenenue popmyn k JJTHD 3amanus (1-10),
cucteMHoM noaxoje | u KH®, CJITH®, CKH®D); ompoc (pasmen 1-2)
JUTSL peIIeHHsI 3a7a9 B | IPUBOIUT PENICHHUS] KOMOWHATOPHBIX

npodeccuoHanbHOM 3a/1a4 (pa3MenieHusi, IepecTaHOBKU U

JeSITeTbHOCTH coderaHusi 0Oe3 TOBTOpPEHUH H C

MOBTOPEHUSIMH ); IPOBOAUT MPOBEPKY
SUIIEPOBOCTHU rpada, HaXOJUT
SIIEPOBBl LHKJIBI C  ITOMOUIBIO
anroputma duepu

1.2 lIIkass! OLIEHUBAHUS:

Texkymuii KOHTpPOJIb YCHEBAEMOCTH M IPOMEXKYTOUYHAs

HAKOMUTEJIbHOW OaJuIbHO-peUTHHTOBOM crcTeMbl B 100-6amibHOM mIKane:
50-100 GamoB (3a4TeHO)
0-49 6annoB (He 3a4TEHO)
2 TunoBblie KOHTPOJIbHBIC 33/IaHUSI WJIM HHbIE MaTepUHAaJIbl, HEOOXOAMMBIEe IS OLEHKH 3HAHMH,
YMEHHH, HAaBBIKOB M (WJIM) ONBITA [eATEIbHOCTH, XAPAKTepPH3YHOIIMX 3Tanbl (GOopMHPOBAHMA
KOMIIETEHIUIl B IIpolecce 0CBOCHHSI 00pa30BaTe/IbHOM MPOrpaMMbl
Bonpocsl k 3auery

aTTeCTallMs OCYIIECTBIIETCS B  paMKax




1. [TonsTne mHOXkecTBa. CriocoObl 3a1anuss MHOKeCTB. Onepanuu HaJl MHOKeCTBaMu. J[uarpamMmel Diinepa-
BenHa.

2. CuctemMbl MHOXKECTB. 3aKOHBI aIreOpbl MHOXKECTB.

3. lexapToBo  mpousBeaeHue MHOXecTB. COOTBETCTBHs, OTHoOmIeHUs, ¢yHkouu. Kommo3unus
COOTBETCTBUM.

4. CpoiictBa oTHOLIeHUI. OTHOIIEHNE SKBUBAJIEHTHOCTH. OTHOIIIEHUE TOPSAKA.

5. B3anMHO-0/1HO3HAUYHOE COOTBETCTBHE. MOIIHOCTH MHOXECTB. CYeTHbIE M HECUETHBIE MHOXKECTBA.
MHo’xecTBa MOIITHOCTU KOHTUHYyMa. MHOKeCTBa BBICIIMX MOLTHOCTEH.

6.3amaun  komOumnatopuku. IIpaBuima cymmbl Hu mpousBelneHHs. Tumbl BBIOOpPOK. PasmermeHwus.
[TepecranoBku. Coueranus.

7. bunom Hetorona. CoiicTBa OnHOMHUANBHBIX K03 dunmentoB. Tpeyronsuuk [lackans.

8. IlepectanoBku ¢ nmoBTopeHusmMu. [lonunomuanbHas Gopmyna.

9. KombunaTopusle Toxxaectsa. [IponsBozsmue GyHKIUH.

10. Ilousarue Bbicka3biBaHUs. Onepaiyy HaJl BEICKa3bIBAHUSIMH.

11. ®opmyinsl anreOpsl BoIcKa3biBaHUK. Tabmuia HCTHHHOCTU. TaBTOJIOTHH U IPOTUBOPEUHS.

12. PaBHOCHIIBHBIE TIpeOOpa3zoBaHus (popmyil.

13. Hopmainbhusie ¢popmbl. CoBepiieHHbIE HOPMaIbHbIE (DOPMBI.

14. Jloruuecku mpaBUIbHBIE paccykIeHus. MeTo bl POBEPKU MPABHILHOCTH PACCYKICHUS.

15. Byness pynkun. [Tomuroms JXKerankuna.

16. Kunaccel Ilocra. [TonHOTa ¥ 3aMKHYTOCTH KJIacCOB OYJIEBBIX (PYHKIIHIA.

17. Kpurepuii [locta noaHOTHI Kj1acca QyHKIIHIA.

18. HeszaBucumocts cuctemsbl pyHKuu. baszuc. [Ipeanonueie knaccel QyHKIUHN.

19. TNonsrue mnpenukara. KBantopsl. PaBHOCHIBbHBIE mTpeoOpa3oBaHusi (GOPMYIN JIOTUKH TPEIAUKATOB.
PaccyxneHus B JIOTUKE MPEAUKATOB.

20. TlonsiTHE O HEKITACCUYECKUX JIOTHKAX.

21. Tlonsrtue rpada. Buasl rpadoB. OpueHTHpOBAHHBIE U HEOPUEHTHUPOBAHHBIE TPAdBI.

22. Crnoco0OwI 3ananus rpada. Oneparnuu Haa rpadamu.

23. Marpulibl CMEXHOCTH U HHIUAESHTHOCTH. ['padbl u OnHapHbIe oTHOIICHUS. M3oMopdu3m rpados.

24. Mapupytsl Ha Tpadax. CBA3HOCTH IpadoB.

25. Ilenwu v HUKIIBL. MOCTBI.

26. OO6xomp! rpada. DiIepOBBI KB U ETIH.

27. DiinepoBsl U nonysiiepossl rpadel. Kpurepuii sitnepoBoctu rpada.

28. I'aMHJIBLTOHOBBEI IIUKJIEI U IEIIH.

29. T'aMMIBTOHOBBI M OJYTaMUIBTOHOBHI rpadbl. JlOCTaTOUHBIE YCIOBUS TaMUIIBTOHOBOCTH rpada.

30. TI'padsr 6e3 mukiioB. Jleca u nepesbs. [loacuer nepeBseB. Teopema Koanm o uncine nepeBbes.

I[IpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUSl K 3a4eTy
1. Onpenenuts pe3ynbTathl aeiicteuii AUB, AnB, A\B, B\A, A+B:

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

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

3. lokasatk ¢ MOMOIIbIO OCHOBHBIX TOK/IECTB M TIOKa3aTh Ha AWarpaMmax Jinepa-Benna

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

4. JlaHO OTHOIIICHHE.

a) [TocTpouTh MpUMEpHI TTAp OTHOIICHUS.

b) BBISICHUTE CBOMCTBA OTHOIIEHHS: peIIEKCUBHOCTD, aHTUPE(IEKCUBHOCTD, CHMMETPUYHOCTD,
TPAH3UTUBHOCTh, AHTUCUMMETPUYHOCTb.

N=1{,2,.,10}, p={< X,y >|3x <5y, X,y eN}



5. O1IeHUTHh MHOXKECTBO A:{X‘— P, < X< p,}. TpuauaTe KOMaHJ y4acTBYIOT B IEpBEHCTBE 1o (yTOoy.

Kaxxapie n1Be KOMaHIBI JOJDKHBI CHITpaTh MEXKAY coOoil oauH MaTd. J[oka3ath, 4To B 00O MOMEHT
COCTSI3aHUs HAyTCs ABE KOMaH/Ibl, ChITPaBILIUE OJITMHAKOBOE YHUCIIO MAaTUYECH.

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

6. Beruucaurs:

7. Haittu CIH® u CKH® dhopmynsr F

a) TO Ta0JIHIIe UCTUHHOCTH,

0) ¢ TOMOIIBIO PKBUBAJICHTHBIX IIPEOOPA30BaHUA.
F=(X~2)A(yVvI)>((Xx—>2)~x).

8. CocTaBUTh MaTpPHUIIbI MHIIUJIEHTHOCTH, CMEKHOCTHU U CIIHCOK pedep i rpados:

9. Jlan opueHTHpPOBaHHBIN Tpad

a) OxapakrepusoBatb rpad.

b) Haspare cienuanbHbIe BEpUIMHBI H pEOpa.

C) Bsimucars MaTPHUIBI CMEKHOCTH, HHIIUICHTHOCTH.

d) Bsmmucars UK, HEMb, IPOCTOM UK, TPOCTYIO IETIb.

. ©
@—© &
©®

3adyeTHOE 3aJlaHMe BKIIOYAeT 2 TEOPETHYECKUX Bompoca M 1 3aJaHue U3 TMEpevyHs MPaKTHUKO-
OpPHEHTHUPOBAHHBIX 3aJaHUN.

Kpurepun ouennBanus:
MaxkcumanbHOe KOJMYECTBO OasioB 3a OTBET No 3adeTHoMy 3anaHuio — 100 (kaxaslii Bompoc HMeeT
OJINHAKOBBIM BeC MPH BHICTABJICHUN UTOTOBOW OIIEHKH)

50-100 W3noxeHHbplii MaTepuan (aKTUUYECKH BEpeH, HaJMYue TIIIYyOOKHX MCUEPHBIBAIONINX 3HAHWM;
0as10B MpaBWIbHbIE, YBEPEHHbIE JACWCTBUS IO MNPUMEHEHHIO TOJYYEHHBIX 3HAHUM Ha TMpaKTUKE,
(3a4TeHo) | rPaMOTHOE M JIOTMYECKM CTPOMHOE M3JI0KEHHE MaTepuaiga IpU OTBETE; IPAKTHKO-
OpPUEHTUPOBAHHOE 33JaHHUE BBIITOJIHEHO MPAaBUIBHO U TPOKOMMEHTHUPOBAHO; HAIMYUE TBEPABIX U
JIOCTAaTOYHO MOJHBIX 3HAHWM, NMpaBUIbHBIE JEHCTBUSA MO NPUMEHEHHUIO 3HAHUI Ha MPAKTHKE,
YETKOE W3JI0KEHHE MaTepuana, JOMYCKaloTCs OTIENIbHbIE JIOTHUYECKHEe M CTUIUCTHYECKHE
NOTPEIIHOCTH, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIONOJHUTENIBHBIE M HaBOJSLIUE
BONPOCHI;  IPAKTHUKO-OPUEHTUPOBAHHOE  3a/laHWE€  BBIIOJIHEHO  MpPaBWJIbHO, HO  HE
IIPOKOMMEHTHUPOBAHO; NIPU HEMOJIHOM OTBETE HAa BOMNPOCHI; 3aTPYAHSIETCS OTBETUTh Ha
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JOTIOTHUTEIFHBIE BOMPOCHI, MPAKTUKO-OPUEHTUPOBAHHOE 33/J1aHHE BBITIOJHEHO C OMIMOKAMH H
OTCYTCTBYIOT KOMMEHTapHH

0-49 OTBeThI He CBsI3aHBI C BOIPOCAMH, HAJIMYKE IPYOBbIX OMIMOOK B OTBETE, HEMOHUMAHHUE CYIIHOCTH
0ass0B U3J1araéMoro BOIPOCA, HEYMEHHE MPUMEHATh 3HaHHUA HAa MPAKTUKE, HEYBEPEHHOCTb U
(ne HETOYHOCTb OTBETOB HA JIOTIOJIHUTENFHBIC M HABOJSIINE BOIPOCHI; IPAKTUKO-OPUEHTHPOBAHHOE

3a‘ITeH0) 3aJaHHUEC HE BBIIIOJIHCHO.




[IpakTuyeckue 3axaHus
HNucrpykuus. 3anaHus BBIIOMHSAIOTCS HWHIAMBUAYAIbHO KaxAbIM oOydaromuMmcs. M3 kaxmgoro 3amaHus
oOyJaronuiicss BRIOUpAaeT OJIWH TPUMEP, HOMEpP KOTOPOr0 COOTBETCTBYET MOCHEAHEH Iudpe B HOMEpe
3a4€THON KHIDKKH (ecnu nocnennsis mudpa 0, To odyyaromuiicst BeioupaeT npumep 10 B KaxXa0oM 3a1aHIH)

3ananue 1. M300pa3uth Ha nuarpammax Dinepa-Benna. [Ipu He0OX0MMOCTH BhIpaKEHHUE YIIPOCTHUTD,
HCII0JIB3Ys TOXKECTBA aareOpbl MHOXKECTB.

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

2. AU(C\B)

3. (AUB)N(AUC)

4. (A\B)U(A\C)U(B\C)
5.C\B\A

6. (A\B)+(B\C)
7.AUBNC

8. (AUC)\B

9. (C+A)\(C+B)

10. (A\C)+B

SaHaHne 2. I[OKaSaTB C IIOMOIIbIO OCHOBHBIX TOXKJICCTB U IIOKA34Th HA AUarpaMmax Bﬁnepa-BeHHa
1. (ANB)U(B\A)U(C\B)=BUC

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

3. (AnBNC)U(aNBNC)=[A\(BNC)\[A\(BUC)]

4. (ANB)U(ANB)=(AUB)N(AUB)

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

6. AUBUC=(C\4)N(C\B)

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

Sauaﬂne 3. I[J'ISI 3aaHHBIX MHO>KCCTB A, B, C Hatu YKa3aHHBIC ACKAPTOBLI IPOU3BCACHUA U MOITHOCTD.

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, c e fn} C={a e hn} Ax(B\C), (B\C)x 4, |4xB|.
3.A={abcdg}B={abdejr}C={abgr} Bx(4\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,
‘BXC‘.
5.A={1,4,7,8,9,11},B={1,3,56,8},C={1,4,5,7}. Ax(BNC), (BNC)x 4, |Bx 4|.
6.A={a,b,c,d},B={ab,cefh}, C={adehnx} A4x(C\B), (C\B)x4,|AxB,.
7.A={ab,ceghB={abder}C={abdr} Bx(4\C), (4\C)xB,|Cx8H.
8.A={1,5,6,8910},B={1,24,6,7},C={0,1,4,6,7}. Bx(ANC), (ANC)x B, |Bx(|.
9.A={a b, cd},B={ab,cefn}C={aehn} Ax(B\C), (B\C)x4,|4xB|.
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10. A={a,b,c,d g} B={ab,d e}, C={a b kr} Bx(4\C), (A\C)xB,|CxB|.

3aganue 4. JlaHO OTHOIIICHHE.

a) [TocTpouTh MPUMEPHI AP OTHOIIECHHUS.

b) BeisicHUTB CBOICTBA OTHOILICHUS: PEPIICKCHBHOCTD, aHTUPE(ICKCUBHOCTh, CHMMETPUYHOCTH,
TPAaH3UTHBHOCTh, aHTHCUMMETPHYHOCTb.

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

} p:{<a,b>

123456} ={<ab>[2a>30, abeN}
123,....10}, p=

2. N

4 4beN
o abe

e x, y >X-y—uerno,x,y € N}
—4,-3-2, 1012} ={<ab>a-b—uerno,a,b e A}

(5.6
{
{
-
{123,...
{
{
{

<X,y >|x<2y, x,yeN}

123456} {<x,y>|x+y:7, x,yeN}
12345}, p {<x,y>|x+yeN, x,yeN}
12,345}, p {<x,y>|3x+yeN, x,yeN}
10. N = {1,2,3,...,10}, p={< X,y>|X-y—HequHo,X,ye N}

3. N
4. N
5 A
6. N
7. N
8. N
9. N

3aganme 5.

1. Tpuanate KOMaHJA y4acTBYIOT B TIepBeHCTBe mo ¢yroomy. Kaxaple nBe KOMaHIBI JOJDKHBI CHITPATh
Mexay coboii oguH Matd. [loka3aTe, 4To B J1IF000l MOMEHT COCTSI3aHUS HaWIYTCS ABE KOMaHIbI, ChITPaBIINE
OJIMHAKOBOE YHCJIO MaT4YEeH.

2. meetcs Tpu nucta OyMaru, HEKOTOPbIE U3 HUX pa3pe3aroTcs Ha 3 4acTH, HECKOJILKO HOBBIX KYCKOB Ha 3
Oosiee Menkue Yact U T.71. CKOJIBKO BCEro MOJIYYUTCS JIUCTKOB, €CIIM BCEro ObLIO pa3pe3aHo K JIMCTKOB?

3. [loka3zaTh, uTo Tpad, y KOTOPOro UMEIOTCS JIB€ HECMEXKHbIE BEPIUIMHBI TPEThEHl CTENEHHU, a OCTajbHbIE
BEPILIHHBI UMEIOT CTENIEHb, HE OOJIBIIYIO YeM 2, HE 00J1aaeT FaMUJIbTOHOBBIM IIUKJIOM.

4. MosHo i u3 nosiHoro rpada ¢ 17 BeplinHaMM yAadUTh HEKOTOpBIE pedpa Tak, YTo Obl CTENEHb KaX 10l
BEPILMHBI paBHAJACh 57

5. CeMepo CTYEHTOB, pa3be3kKasiCh HA KaHUKYJIbI, TOTOBOPUIMCH, YTO KAXKAbIM U3 HUX MOLUIET OTKPBITKH
TpeM U3 HUX. MOXKET JI OKa3aThCsl, YTO KaXAbIH MOIYYUT OTKPHITKM UMEHHO OT TeX Jpy3ei, KOTOPhIM
Hamnucan cam?

6. B ¢pyrOonpHOM TypHUpE ydacTBYIOT 29 KomaHI. Jloka3ark, 4TO B JIFOOOW MOMEHT COCTS3aHHS HaWACTCS
KOMaH/1a, ChIrpaBIIasi YeTHOE YKCII0 MaTueil (ObITh MOXKET HU OJTHOTO).

7. Jloxazatp, 4TO HEe HalJeTCs JEBATH YEJIOBEK TAKUX, YTOOBI KaXKAbIi ObLT 3HAKOM POBHO C TPEMS IPYTUMHU.
8. Eciu B rpage ¢ naThio BEpUIMHAMU POBHO JIBE BEPIIUHBI UMEIOT OJMHAKOBYIO CTENEHb, TO MOTYT JIM OHU
ObITh 00€ N30JIMPOBAHHBIMU U 00€ UMEThH CTeneHb 47

9. MoHo J11 U3 mosHOro rpada ¢ 7 BeplIMHAMU YIalUuTh HEKOTOpbIe pedpa Tak, uTo Obl CTENEHb KaXI0H
BEpPUIMHBI paBHsUIACh 37

10. B ¢yrGonpHOM TypHHpE ydacTBYIOT 9 KOoMaHJ. MOXET JIn B HEKOTOPBIH MOMEHT BPEMEHHU OKa3aThCs
TakK, 4YTO KaX/Jasi KOMaHJia ChbIrpajia pOBHO TpU MaTya.

3aganue 6. Haiitu C/IH® u CKH® dopmynsl F

a) TO TabJHLle HICTUHHOCTH, 0) C IOMOIIbIO SKBUBAJIEHTHBIX IPE0Opa30BaHUI.
LF=((x~2)A(yVvI)>((Xx—>2)~x).
2F=((ynrz2)=>E V)~ (I~2)AY).
BF=((yvX)A(CEZVX)>U(YVvX)V2).

4F=((yrz)vx~2)>(y>X)AY).



5F=((x~2)>(AZ2)A((X~Z2)—>Xx).
6.F=((x~y)>(CZ—>x)Vv((yAZ)~)).
TF= (x> ) ~CzvIDAr((xAry)—>2).
BF=((z>X)A(yvX)>(z~x)V2).
ILF=((x>Y)~ZAYDA((XxX—>Y)VvX).
10. F=(y~X)A(Z—>x)Vv((yArz)>>X).

3apanue 7. OpueHTUPOBAHHBIN Tpad

a) OxapakTepusoBars rpad.

0)Ha3zBath crieruanbpHbIe BEPUIUHBI B pEOpa.

B) BeInmucars MaTpUIlbl CMEKHOCTH, UHITHICHTHOCTH.

r) Beinucats 1nukd, 1emnb, IpOCTON UK, IPOCTYIO LETb.




W IpYroy BEpIINHBI.

! yTh OT BepIIUHBI 1 10 11000

v

WTH KpaT4auin

3ananmue 8. Ha

JlaHHBIE 17151 3adaHUS

Bapuanr

a

10

3apanue 9. [locTponTh KOMMYHUKAIIMOHHYIO CE€Th MUHUMAJIBHOW JUTMHBI JUTSI CXeMBbI 3a1anus 10
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e

e

,HaHHI)IG JUIA 3aJaHN A

Bapuanr | a b c d e f g h K m n p q
1 9 4 2 9 5 7 2 1 4 3 l 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 /
10 1 2 7 4 2 8 2 3 1 4 4 7 3

3aganue 10. UeMy paBeH MaKCUMaJIbHBIN IIOTOK MEXY IIyHKTaMu | u 6.

e
F_/
/@4\ 0

JlaHHbIE 1715 3aaHUS

Bapuanr | 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 / 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

Kpurepun ouennBanus:

MakcumajibHOe KOIn4ecTBo 0a/10B — 60 0a10B

3a BBINTOJTHEHHWE TPAKTUYECKUX 3ajaHmii 1-8 oOydarommiics mMoxer monyduth 10 40 6amioB, Kaxmoe
3aJJaHMe TIPU 3TOM OIICHHUBAETCs 710 5 6aJ1j10B

5 0aa10B

3a,Z[aHI/IC BBIITOJIHCHO BEPHO

4 0a11a

HpI/I BBIIIOJTHEHUH 3aJaHUSA ObLIH JONYINCHBI HCTOYHOCTH, HC BIIMAIOIINWEC HA PE3YJIbLTAT
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2-3 6aaaa [Tpu BeINOIIHEHNH 3aJaHNs OBUIM JONYIICHBI OIINOKH

1 6ana [1pu BeINIONIHEHNY 3a7jaHKs] ObUTH JONMYIIEHBI CYIIECTBEHHBIE OINOKU

0 0an10B 3amaHie HE BBIITOIHEHO

3a BbIMOJIHEHHE TpakTUdeckux 3aganmid 9-10 oOyuarommiics MoxkeT moayunth A0 20 0anjioB, Kaxioe

3aJlaHue MpHU ITOM olleHnBaercs a0 10 6asioB

10 6as10B 3aiaHKe BBIOJIHEHO BEPHO

5-9 6aji0B [Tpu BeIMoIHEHNH 3aJaHKUs OBUIM JONYIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3yIbTaT
3-4 6anaa [Ipu BBIONIHEHNY 3a7jaHKsI OBUTH JONYIIEHBI OIINOKU

1-2 baana [Tpu BeIMONIHEHNH 3ajaHKs] OBUIH JONYIICHBI CYIIECTBEHHbIE OITUOKH

0 0ass10B 3ajiaHye He BBIIIOJIHEHO

Omnpoc

Pa3nea 1. DiiemenTnI Teopun MHOkecTB. KomOuHaTopuka

1. ITonsaTue MuoxectBa. CriocoObl 3alaHUsI MHOKECTB.

2. Onepanuy HaJ MHOYKECTBAMHU.

3. duarpammel Diinepa-Benna.

4. CucteMbl MHOXECTB.

5. 3aKOHBI aNredpbl MHOXKECTB.

6. JlekapTOBO NMPOU3BEIEHIE MHOMXKECTB.

7. CooTBeTCTBUS, OTHOLIEHUS, PyHKIMU. KOMIIO3UIIMS COOTBETCTBUH.

8. CpoiictBa oTHOLIEHUH. OTHOLIEHUE SKBUBAJICHTHOCTH. OTHOIIIEHUE TOPSAKA.
9. B3anMHO0-0/1HO3HAYHOE COOTBETCTBUE. MOITHOCTH MHOKECTB.

10. CuerHble U HECUETHBIE MHOKECTBA.

11. MHoxecTBa MOIIHOCTH KOHTHUHYYMa. MHOXeCTBa BBICIIMX MOIIIHOCTEH.
12. 3apnaun xomOuHaTopuku. IlpaBuia cyMMBbl U IpoU3BeEICHUS.

13. Twumnsl BeIOOpOK. Pazmemenus. [lepectanoBku. Coueranusi.

14. bunom HeroToHAa.

15. CaoiicTBa OMHOMHAIBHBIX KO (DUITUESHTOB.

16. Tpeyronpnuk Ilackans.

17. TlepectanoBku ¢ moBTopeHusMu. [lonnHnomuansHas Gopmyia.

18. KomOuHaTOpHBIE TOXKIECTBA.

19. TIpowusBoxsmue (HyHKITUH.

Pa3nea 2. OcHoBbI MaTeMaTH4yecKoM JJOTUKUH. OCHOBBI Teopun rpagos

20. Tlonstue BeIcKa3biBaHMs. Onepaliy HaJl BHICKa3bIBAHUSMH.

21. ®opmynsl anreOpbl BrICKa3bIBaHUN. Tabmuia nCTHHHOCTH. TaBTOIOTHH U TIPOTHBOPEUHS.
22. PaBHOCHIIBbHBIE TpeoOpa3oBanus Gpopmy.

23. Hopwmanbubie opmbl. CoBepIiieHHbIE HOPMATIbHBIE (POPMEI.

24. Jlormuecku npaBUIIbHBIE PACCyXA€HUSA. MeTo bl NPOBEPKU MPABUIBHOCTU PACCYKIACHUS.
25. Byness! pynknuu. [TommHoMe! XKerankuna.

26. Kiaccsl I[locta. IToaHOTa M 3aMKHYTOCTB KJ1acCOB OyJIEBBIX (DYHKIUH.

27. Kpurepwuii [Tocta momHOTHI Kiacca QyHKINH.

28. HesaBucumocts cuctemsl pynkuuit. basuc. [Ipeamnonnsie knacesl yHKIUIA.

29. Tlonstue npeaunkara. KBaHTOpHI.

30. PaBHOCHIBHBIE TpeoOpazoBaHust (HOpMyYI IOTUKU MPeAUKaTOB. Paccyx/1eHus B TOTUKE MPEANKATOB.

31. TloHsTHE O HEKITACCUYECKUX JIOTHKAX.

32. Tlonstue rpada. Buasl rpados. OpueHTHpOBaHHBIE U HEOPHEHTUPOBAHHbIE I'PadBbl.
33. Croco0OsI 3amanus rpada. Oneparuu Hax rpadamMu.

34. Matpulisl CMEXHOCTH M MHIMJIEHTHOCTHU. ["pahbl 1 OMHApHBIE OTHOILICHHUS.

35. Hzomopdusm rpados.

36. Mapupytsl Ha rpadax. CBS3HOCTb IpadoB.

37. llenw u nuKIIBl. MOCTEL.
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38. OO6xoxp! rpada. DitepoBbI UKIBI U LETIH.

39. Ditnepossl u moaysuneposl rpadul. Kpurepuii sitiiepoBoctr rpada.

40. I'aMHJIBTOHOBBI IIMUKJIBI U IIETIH.

41. TaMUITBTOHOBBI U MTOTYTaMUIBLTOHOBBI Ipadbl. JlocTaTOYHBIC YCIOBUSI TaMUIIBTOHOBOCTH rpada.
42. T'pader 6e3 muxnoB. Jleca u nepesbs. Iloacuer nepesbeB. Teopema Kamu o uucine nepeBbes.

Kpurtepuu onenuBanus:

JlannubIi

INEPCUYCHb  BOIIPOCOB  JIA  IMPOBEACHHA  OIpoCa  ABJIKICTCA  IIPHUMCEPHBIM. On MoXxeT

aKTyaJIM3UPOBATHCS MPENOAaBaTeIeM 0 HEOOXOTUMOCTH.
Onpoc TemMaTW4YecKH OXBAThIBACT BCE pa3lesbl y4eOHOro Kypca W MPOBOJUTCS B YCTHOW Qopme.
I'pynnupoBka BOIpocoB [yist 0poca NPOU3BOAUTCS IIPENOAaBaTeIeM.

MakcuMaJbHOe KoJnuecTBo 0anioB — 40 0a/s10B

3a ydactue B ompoce 00yJaromuiics MOXKeT moryduTh 10 40 6amioB (HEOOXOAUMO YCHENIHO OTBETUThH Ha
10 BompocoB u3 mepBoro pazzaena u 10 BompocoB u3 BTOporo paszena). B xome ompoca mpu oTBeTe Ha
OTAENBHBIN BOIIPOC 00YYAIOUTHIICS MOXKET MOJTYYUTh J10 2 0AJJIOB

2 0aJi1a

JlaH nonHBIN, pa3BEPHYTHIM OTBET HA IIOCTABIECHHBINA BOIIPOC, CUCTEMHO [T0OKa3aHa COBOKYITHOCTh
OCBOCHHBIX 3HAHUH 00 OOBEKTE, MPOSBISAIOMIASACS B CBOOOJHON ONEPUPOBAHUM OCHOBHBIMHU
HOHATUAMH yueOHOro kypca. OTBET XapaKTepH3yeTCsl COAEP’KaTeIbHOCThIO, KOHKPETHOCTBIO,
3HAaHUEM OCHOBHOM M JOIIOJIHUTEIBHOW JINTEPATyphbl, PEKOMEHAYEMOM II0 TEME, YETKOCTBIO U
JIOTUYHOCTBIO U3JI0’KEHUS MaTepUalla.

1 6an

JlaH HEeNmoJHBIA W HEMNOCIIEIOBATENbHBIA OTBET Ha IOCTABJICHHBIM Bompoc. [IpucyTcTByrOT
bparMeHTapHOCTb, HEJIOTUYHOCTh U3JIOXKeHUs. OOydalomuiicss HE OCO3HAET CBA3H MEXIY
MOHSTUSMH, KOHIICTITYaJbHbIE TEPECEUEHHUs, CTPYKTYpHbIE 3aKOHOMEpPHOCTH. OTCYTCTBYET
KOHKpETHU3alusl U JOKa3aTeJbHOCTh. JJONOJIHUTENbHBIE U YTOYHSIOIIKME BOIPOCHI ITPENO01aBaTeis

HC NPUBOAAT K KOPPCKIHWU OTBECTA HA TOCTABJICHHBIC BOIIPOCHI.

0 6a110B OO0yuarouuiics 3aTpyiHAETCs] OTBETUTh Ha BOIPOCHI

3 MeToanyeckne MaTepuaJibl, ONpe/e/isiioliue Npoueaypbl OleHUBAHUS 3HAHUI, YMeHUI, HABHIKOB U
(nJin) onbITA 1EATEIbHOCTH, XaPpAKTEPU3YIOIIUX ITANbl (POPMUPOBAHUS KOMIIETEHIHIi

[Ipouieayps! OlleHUBaHMSI BKJIIOYAIOT B ¢€0s1 TEKYIUN KOHTPOJIb U POMEKYTOUHYIO aTTECTALIMIO.
Texkymuii KOHTPOJIb  YCIEBAEMOCTH IPOBOAUTCA C  KCIOJIB30BAHMEM  OLCHOYHBIX  CPEJICTB,
MIPEJICTABICHHBIX B M. 2 JaHHOTO NPUJIOKEHUS. Pe3ynbTaThl TEKYLIEro KOHTPOJIS AOBOASTCS 10 CBEACHUS
CTYJIEHTOB 10 IPOMEXKYTOYHOU aTTECTALIUH.

IIpomexyTOouHAs1 aTTeCTALMSA IPOBOJIUTCS B opMe 3a4eTa.
3aueT NpOBOAMTCA IO PACIHUCAHUIO TNPOMEKYTOYHOM aTTECTallMM B NHCbMEHHOM Buue. KosmuecTtBo
BOIIPOCOB B 3a4e€THOM 3ajaHuu — 3. [IpoBepka OTBETOB U 0OBSBIEHUE PE3YIbTATOB MIPOU3BOJIUTCS B JCHb
3aueTta. Pe3ynpTaThl aTTECTallMM 3aHOCATCSA B BEIOMOCTb M 3aUETHYIO KHWXKKY cTyAeHTa. CTyIeHTHI, HE
MpOLIEIIINE TPOMEXKYTOUHYIO aTTeCTalui0 M0 TpaduKy NPOMEKYTOUHOM arTecTaluy, JOJIKHBI
JIMKBUIUPOBATH 3aJ0JKEHHOCTh B YCTAHOBJICHHOM IOPSIJIKE.
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IIpunoxenne 2
METOJUYECKHUE YKA3AHMUS IO OCBOEHUIO JUCHUITJIMHBI

VY4eOHbIM NJIaHOM NPELYCMOTPEHBI CIEAYIOIINE BUABI 3aHATHHI:

- JIEKLUU;

- IPAKTUYECKUE 3aHATHSL.

B xoJie JIEKIMOHHBIX 3aHATUI paccMaTpUBAETCS TEOPETHUUECKUM MaTepuai, JAlTCsi PEKOMEHAAlMH JUIs
CaMOCTOSITENIbHON paOOThI U MOATOTOBKE K MPAKTHUECKUM 3aHITUSM.

B xozme mpakTHueckux pabOT pa3BUBAIOTCS HABBIKM IPUMEHEHHS MAaTEMaTHUYECKUX METO/0B, BbIOOpa
MHCTPYMEHTAJIBHBIX CPEJCTB [UId 00pabOTKM U aHaIM3a JaHHbBIX B MPO(ECCUOHANBHOM NesATEIbHOCTH.

IIpu moAroTOBKE K NPAKTUYECKUM 3aHATUSAM KaXKIbIH CTYACHT JOJDKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYpY;

B mpouecce MOoAroTOBKM K NMPAKTUYECKUM 3aHATHAM CTYACHTBI MOTYT BOCIIOJIB30BAaThCsl KOHCYJIBTALUAMHU
IIPENOAaBaTelIs.

Teopernueckue BOIpOCH! JOIKHBI OBbITh U3YUYEHBI CTYJCHTaMU B XOJ1€ CAMOCTOATENIbHON paboThl. KoHTpOIIb
CaMOCTOSITENTLHON PadOThI CTYACHTOB HaJl Y4eOHON MPOrpaMMOii Kypca OCYIIECTBISETCS METOAOM OIpoca U
BBIIIOJIHEHUS] TPAKTUYECKUX  3aJaHuil. B Xxome camocTosTesnbHOM pabOThl KaXIbli CTYINEHT 00s3aH
[IPOYUTATh OCHOBHYIO M IO BO3MOYKHOCTH JIOIOJHUTENIbHYIO JIUTEpATypy MO U3ydaemMol Teme. Buiaenutsb
HEIOHSTHBIE TEPMUHBL, HANTH UX 3HAYEHUE B SHIUKJIIONEIUYECKHUX CIOBAPSX.

JUis MOATOTOBKU K 3aHATHSAM, TEKYLIEMY KOHTPOJIO M IMPOMEKYTOUHOW aTTECTallMM CTYAEHTbl MOTYT
BOCIIOJIB30BaThCsl AJIEKTPOHHO-OMOJIMOTEUHBIMM CUCTEMaMU. Takxke o0ydaroluecss MOTYT B3sThb Ha JOM
HEOOXOJMMYIO JIUTEpaTypy Ha ab0OHEMEHTE YHHBEPCHUTETCKOH OHOIMOTEKHM WM BOCHOJIB30BATHCS
YUTAIBHBIMU 3aJIaMU.
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