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BBEJIEHUE

Pabouas nmporpaMMa AUCIUIUIMHBI SBJISETCS YaCThIO OCHOBHOW NPOQeCcCHOHATBHOM
00pa3oBaTeNbHON MPOTrpaMMBbI BBICILIET0 00pa30BaHUs - IPOrpaMMbl OakajgaBpuaTa, pa3paboTaHHON B
coorsercTBu ¢ ®PI'OC BO

oIoC BO

®denepanbHbBIN TOCYIApPCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
- OakanaBpuar 1o HampaseHuto nmoarotoBku 38.03.05 busnec-unpopmartuka (mpukas
Muno6pnayku Poccun ot 29.07.2020 r. Ne 838)

1. HEJIb OCBOEHMA TN CHUIIJIMHBI

(dbopMupOBaHNE KOMIIETEHIIN, HANIPaBJIEHHBIX Ha:
* BOCIIUTaHHE MaTeMaTH4YECKON KyJIbTYpbl KaK COCTABHOM 4acTH OOIIEKYJIbTYpPHBIX [IEHHOCTEH

YyeJI0BeKa;

* pa3BUTHE Y CTYJIEHTOB JIOTHYECKOTO U aITOPUTMUYECKOTO MBIILJICHUS, YMEHUSI CTPOUTD
JUCKPETHBIE MAaTEMaTUYECKUE MOJIEIIN;

* (popmMHpoBaHUE HABBIKOB PEILIEHUS TUIOBBIX MPOo(heccrnoHalIbHO-OPUEHTHPOBAHHBIX 3a/1a4 Ha
OCHOBE COOTBETCTBYIOIIIUX METOAOB JUCKPETHON MaTeMaTUKH;

* (popmupoBaHue cIOCOOHOCTEN K CAMOCTOSTEIbHOMY OCBOCHHIO HOBBIX METOJIOB U IIPUEMOB
MOJICJTMPOBAHUS SIBJICHUN U3 Pa3HBIX MPEIMETHBIX 00JIacTeil Ha OCHOBE JETEPMUHUPOBAHHBIX U
CTOXaCTHUYECKUX METOJOB TUCKPETHON MaTeMaTUKH, a TAaKXKe CIIOCOOHOCTEN K X KOMITbIOTEPHOM

pcaiu3anuu.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

I[I/ICI_[I/IHJ'II/IHa OTHOCHUTCA K 0053aTeILHON YacTH yqe6Horo I1J1aHa.

3. OFBEM JJUCHUIIVINHbI

Yacos
KonrakrtHas pabora .(1o y4.3aH.)
CamocrosTens
[IpakTrueckue Hast pabota
IIpomexyTounas SAHATHS
Bcero 3a ) B TOM UHCIIE 3e.
aTTecTalus BKITIOYAS
CEMECTpP Bcero Jlexuuu IMoAroToOBKa
KypcoBoe KOHTPOJIBHBIX U
NPOEKTHPOBAHU KyPCOBBIX
e
Cemectp 3
Dksaven [ 144 | ea | 32 | 32 | 53 [ 4

4.1INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS OIIOII

B pesynbrate ocBoenust OIIOII y BeimycKHUKA TOMKHBI OBITH CHOPMUPOBAHBI KOMIIETEHIIUH,
ycTaHoBlyieHHbIE B cooTBeTcTBUU PI'OC BO.

Indp n HanmeHOBaHNE
KOMIIETEHIIH

NHaukaTopsl JOCTHKEHHS] KOMITETEHITUH




OIIK-4 Cnoco0eH MOHUMATh
MPUHIIUIIBI PAOOTHI
MH(OPMALIMOHHBIX
TEXHOJIOTHI; UCIIOIb30BaTh
“H(OPMAIIHIO, METOIBI U
MIpOrpaMMHEBIE CPECTBA €€
cbopa, 00paboTKU U aHAIK3a
Tt “HHOPMAIIMOHHO-
AHAIIMTUYECKOM MOIEPKKH
MPUHSITHS YIPABICHYECKUX
peLeHui;

NJI-1.011K-4 3HaTh: OCHOBHBIE METO/IBI U TIOJXOBI K TTOUCKY, COOPY,
00paboTKe, aHaTU3y U CUCTEMATH3AIMN UH()OPMAIIHH, UCTIOTH30BAHUIO
MPOTPaMMHBIX CPEJCTB U II100ATBHBIX KOMIIBIOTEPHBIX CeTEH st
MOATOTOBKH 0030pOB, OTUETOB M HAYYHBIX IMyOIMKaAIUi

N-2.0I1K-4 YMeTh: Ucnoiab30BaTh HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE
TEXHOJIOTUH, HH()OPMALIMOHHBIE PECYPCHI B pELICHUH MTPO(EeCCHOHATBHBIX
3ajJjay; CaMOCTOSTENIbHO IPOBOUTH aHAJIN3 MH(POPMALIUH, [1€J1aTh
00OCHOBAHHBIE BBIBOJIbI

N-3.011K-4 MeTh NpakTUUECKUNA ONBIT: IPUMEHEHUS METO/I0B
CHCTEMHOI'0 aHaJIN3a; MHCTPYMEHTOB MaTEMaTUYECKOT0 MOCITUPOBAHHUS,
BJIaJICHUS HABBIKAMH MCTIOJIb30BAaHUS MIPOTPAMMHBIX MPOAYKTOB IS
pealn3aiuy TUTIOBBIX MPOIEeyp 00paboTKH HHPOPMAIUHN, METOIaMU
aHaJM3a JaHHBIX PA3IMYHOTO XapaKTepa

5. TEMATUYECKHUHU IIJIAH
Yacos
KonraktHas pabora .(I0 y4.3aH.)
Teva HaumMeHoBaHNE TEMBI Beero HpaKTl/ll{eC Camocr. Ca&::r’z::;?lhﬂ
Hacos Jlexkuyn Jlagopatop KHe patora 0i1 paboThI
HBIC
3aHATHA
Cemectp 3 7
[TonsiTua muoxectBa u otHoweHus (OINK-
Tema 1. ( 7 3 2 2
4)
Cemectp 3 7
Tewma 2. [ bazoBble nonsTus komounatopuku (OI1K-4) 7 3 2 2
Cemectp 3 9
bunapHbie OTHOLIIEHUSI HA MHOXECTBE
Tewma 3. 9 3 2 4
(OIIK-4)
Cemectp 3 7
CpaBHeHHE 0€CKOHEYHBIX MHOKECTB.
Tema 4. 7 3 4
[Tonsitue MmonHoctu MHOXecTBa (OI1K-4)
Cemectp 3 35




Tema 5. | bynesa anre6pa (OITK-4) 11 6
Tema 6. | Mcuucnenue BoickazbiBanuit (OITK-4) 13 6
Tema 7. | Ucuucnenue npenukaron (OITK-4) 11 4
Cemectp 3 22
Tewma 8. | Berancnumocts dhynkumii (OITK-4) 11 4
Tema 9. | Teopus anropurmon (OITK-4) 11 4
Cemectp 3 30
Tema [OcHoBHbIC moHsATHS Teopuu rpados (OITK-
0. |4 18 13
Tema |HekoTopsle crienmanbHbIe KI1acChl TpadoB 6 )
11.  |(OIIK-4)
Tle 34 & |Cererie mozenu (OI1K-4) 6 2
6. POPMbI TEKYIIIET'O KOHTPO.ISI U TPOMEKYTOYHOMN ATTECTAIIUA
HIKAJIBI ONEHUBAHUSA
Paznen/Tema Bux ouerouroro Ornrcanue OIEHOYHOTO CPEeICTBA Kpurepun
CpelCcTBa OIICHUBAHUS
Texynit kouTpoas (Ipuioxenue 4)
ayUTOpHAas
Tewmsr 1, 2, 3, KOHTPOJIbHAS
4 paGora Nel 3a/1a4y¥ C MOJIHBIM PEIICHUEM 10 6amnoB
(ITpunoxenue 4)
ayJuTopHas
Tewmsr 5, 6, KOHTPOJbHAS
7.8.9. paGora Ne2 3a/1a4y C TIOJIHBIM PEIICHUEM 20 6amnoB
(ITpunoxxenue 4)
ayUTOpHAas
Temer 10, 11, KOHTpOJIbHAA 3a71a4M C TIOJIHBIM PEIICHUEM 20 6asuIoB
12. pabota Ne3
(ITpunoxxenue 4)
ITpomexxyrounas arrectarusi(IIpmioxenue 5)
DK3aMeHaIMOHHbIN N
3 cemectp SuteT buner conepKUT TeOpETUUECKUIA BOIIPOC U TPH Bce myHkTBI Ounera
(OK) 3a/1a9u 1o 25 6annoB
(ITpunoxenue 5)




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens onenku ocBoenust OIIOIT popmupyercs Ha OcCHOBE 00BETUHEHHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOUYHOM aTTECTAI[MU 00yJaroIIeTroCsl.

[Tokazarenb peTUHTa N0 KaKI0M JUCHMIUIMHE BBIPAXKAETCS B MIPOLIEHTAX, KOTOPBIM MOKa3bIBAET
YpOBEHb MOJITOTOBKHU CTYJICHTA.

Texymuit kouTpoas.Ucnons3yetcs 100-6amnpHas cucreMa oreHuBanus. OrieHKa paboThl CTyIeHTa B
TEYEHUH CEMECTpPa OCYIIECTBIISIETCS MPENOoAaBaTeIeM B COOTBETCTBUH € Pa3pabOTaHHON UM CHCTEMOM
OLIEHKH Y4eOHBIX JOCTHKEHUI B Ipoliecce 00yUYeHHs 10 JAHHOM THUCHIUIUIMHE.

B pabounx nporpamMmmax JUCIHHIUIMH U MPAKTUK 3aKPETSICHbI BUJIbI TEKYIIETO KOHTPOJIS,
IUTAHUPYEMBbIE Pe3yJIbTaThl KOHTPOJIBHBIX MEPONPUATUN U KPUTEPUH OLIEHKU yUeOHBINH JOCTHKEHUH.

B Teuenue cemecTpa nmpenogaBateneM NpOBOJAUTCS HE MEHEE 3-X KOHTPOJIbHBIX MEPOIPUITUH, IO
OLICHKE JIeATENbHOCTH CTyIeHTa. Eciu nocemnieHust 3aHsTHii 110 TUCIUIUIMHE BKIIFOUEHBI B PEUTHHT, TO
JTaHHBIN TIOKa3aTeNb cocTaBiseT He Oosee 20% 0T MaKCUMAalbHOTO KOJUYECTBA OAJIJIOB MO AUCHHUIUIHHE.

[TpomexyTtounas arrectauus. Mcnonszyercs 5-6amibpHast cucteMa olieHnBaHus. O1ieHKa paboThl
CTYJEHTA 110 OKOHYAHHIO IUCUUTUIMHBI (YACTH TUCIUIUIMHBI) OCYIIECTBIICTCS IPENoAaBaTesieM B
COOTBETCTBUH C pa3pabOTaHHON UM CHCTEMOI OIIEHKH JOCTHKEHUI CTYyJIeHTa B mpoliecce 00y4eHus 1Mo
naHHoU aucuuriuHe. [IpoMexxyTouHas aTTecTalnus Takyke IPOBOAUTCS MO0 OKOHYAHUIO (DOPMHUPOBAHUS
KOMIIETECHIHI.

[Topsimox mepeBoia pelTuHra, NpeayCMOTPEHHBIX CUCTEMO OLIEHUBAHUS, 110 AUCLUIUINHE, B
NSATUOAIUIBHYIO CUCTEMY.

Bricokuii ypoens — 100% - 70% - oTinnuHO, XOpowIo.

Cpennuii ypoBeHb — 69% - 50% - y10BIE€TBOPUTEINBHO.



Iloxa3aTesb OLIEHKH

Ilo 5-0a/JILHOM cUCTEME

XapakTepHCTHKA OKa3aTeJist

100% - 85%

OTJIIMYHO

O6J'Ia,HaI-OT TCOPCTUUCCKUMHU 3HAHUAMUA B IIOJITHOM O6’beMe,
IMOHUMAKOT, CAMOCTOATCIBHO YMCHOT IIPUMCHATD,
HCCICI0BATh, I/I,Z[eHTI/I(I)I/ILII/IPOBaTB, AHAJIIN3UPOBATh,
CUCTCMATU3UPOBATD, PACHPCACIATD 11O KATCTOPUAIM,
pacCcuuTaThb 1MOKa3aTeCIIu, KHaCCI/IQ)I/ILII/IpOBaTB,
pa3pa6aTLIBaTL MOZCIIN, AJITOPUTMHU3UPOBATL, YIIPABJIATD,
OpTraHnU30BaTh, IJIAHUPOBATH INPOUECChI UCCIICAOBAHNA,
OCYHICCTBJIATH OLCHKY PE3YJIbTATOB HA BBICOKOM YPOBHC

84% - 70%

XOpOLIO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM 00beMe,
IIOHUMAIOT, CAMOCTOSITEIBHO YMEIOT IPUMEHSAT,
UCCIIeI0BATh, UACHTU(DHUIIMPOBATH, AHATU3UPOBATH,
CUCTEMAaTU3UPOBATh, PACIIPEACIIATD 110 KATETOPHUSM,
paccuuTaTth MOKa3aTeNu, KIacCu(pHUIIMPOBATS,
pa3pabaTbIBaTh MOJICNIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHU30BaTh, INIAHUPOBATH IIPOLIECCHI UCCIIEIOBAHNS,
OCYILECTBISATh OLIEHKY PE3YyJIbTATOB.

MOFYT OBITH JOIMYHIEHbI HEAOYCTEBI, UCIIPABJICHHBIC
CTYACHTOM CaMOCTOSATCIIbHO B ITPOLCCCC pa6OTBI (OTBeTa

U T.1.)

69% - 50%

Y0BJIETBOPUTEIIHHO

00ya1a10T OOIMUMH TEOPETHUYECKUMHU 3HAHUSIMHU, YMEIOT
MIPUMEHATD, UCCIEA0BATh, HICHTU(PHUITUPOBATH,
aQHAIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEACIIATE TI0
KaTeropusM, pacCYMTATh MTOKA3aTEIIH,
KJIAaCCU(HUITUPOBATH, pa3padaThIBATh MOJICIIH,
aIrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
TJIAHUPOBATH MPOIIECCHI HCCIIE0BAHMUS, OCYIIECTBIISATh
OIICHKY Pe3yJIbTaTOB Ha CPEIHEM YPOBHE.
JlomyckaroTes OIMOKH, KOTOPBIE CTYACHT 3aTPy IHACTCS
HCIIPABUTHh CAMOCTOSTEIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00J1aJat0T HE MOJHBIM 00BEMOM 00X TEOPETUYECKUMU
3HAaHUSIMH, HE YMEIOT CAMOCTOSATENbHO IPUMEHSTD,
UCCIIe10BaTh, UIEHTU(PULINPOBATh, AHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh, PACHIPEAEIATH [0 KATETOPUsIM,
paccuMTaTh MOKa3aTeNn, KIacCu(pUIUPOBATh,
pa3pabaTbIBaTh MOJIEINIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHu30BaTh, INIAHUPOBATDH MPOLIECCHI UCCIIEIOBAHUS,
OCYILIECTBIISATh OLIEHKY PE3YJIbTaTOB.

He cdopmupoBanbl yMEeHUS M HaBBIKH VIS PELICHUS
npodecCHOHATBHBIX 3a]a4

100% - 50%

3a4TCHO

XapaKTEepUCTHKA M0KA3aTelsl COOTBETCTBYET «OTIMYHOY,
«XOPOILO», «YIAOBIECTBOPUTEIHHO

49 % u MeHee

HC 3a4TCHO

XapPaKTCPUCTHKA ITOKA3aTCJIA COOTBECTCTBYCT
«HCYOOBJICTBOPUTCIIBHO»

7. COAEP KAHUE JTUCIUIIJIMHBbI

7.1. Coneprkanue JeKIUA




Tema 1. [Tousitust MHOXKecTBa 1 oTHoteHHs (OI1K-4)
Teopetnueckuii MaTepuan no teme: "MHoOKeCTBa U OTHOLIEHUS."

Tema 2. bazoBsie nmonstust komOuHaTopuku (OITK-4)
TeopeTtnueckuii MaTepuai no Teme: "IaeMeHTbl KOMOMHATOPUKH. "

Tema 3. bunapusie otTHoueHus Ha MHOXecTBe (OI1K-4)
Teopetnueckuii MaTepuai 1no Teme: "bUHapHbIE OTHOIIEHUS HA MHOXKECTBE."

Tema 4. CpaBHeHHEe OeCKOHEYHBIX MHOXKECTB. [loHATHE MOITHOCTH MHOKecTBa (OITK-4)
TeopeTnueckuit Matepual 1o Teme: "MoIIHOCTh MHOXKECTBA."

Tewma 5. bynesa anreopa (OI1K-4)
Teopernueckuii maTepuan no teme: "bynesa anredpa."”

Tema 6. Mcuucnenue BoickaszbiBanuii (OI1K-4)
Teopetnueckuii MaTepuan no teme: "Mcuncinenue BpicKa3plBaHUM. "

Tewma 7. Ucuncnenune npeaukatoB (OI1K-4)
Teopetnueckuii Matepuai no teme: "Mcuucnenue npeaukaros."

Tema 8. Beraucnmumocts Gynkuuii (OI1K-4)
Teoperuueckuii Mmarepuai rmo teme: "Berauciumocts QyHKIUi."

Tema 9. Teopus anropurmos (OIIK-4)
Teopetnueckuii Mmatepuan no teme: ""Teopus anropurmos."

Tema 10. OcHoBHble oHsTUS Teopuu TpadoB (OIIK-4)
Teopernueckuiit Mmatepuai o teme: "OCHOBHBIC TOHATHUS Teopun rpados."

Tema 11. HekoTtopsie crieruanbhblie kinacchl rpados (OITK-4)
Teopernueckuit Mmarepuai rmo teme: "Hekoropsle ciennanbHble Kiacchl rpados.'

Tewma 12. CereBnie mogenu (OITK-4)
Teopetnueckuit Matepuai o teme: "CereBbie MOACIH."

7.2 ConiepkaHue NPaKTUYECKUX 3aHSATHI U 1a00paTOpHbIX paboT

Tema 2. bazoBsie nonstust komOuHaTopuku (OIIK-4)
Pemenue 3amau ¢ ucnosib30BaHUEM KOMOWHATOPHBIX (POPMYII.

Tewma 3. bunapusie oTHomieHus: Ha MHOecTBe (OI1K-4)
Pewienue 3amau no treme: "buHapHble OTHOILLIEHUS HA MHOXECTBE."

Tewma 5. bynesa anre6pa (OI1K-4)
Pemenue 3anay o treme: "bynesa anredpa"

Tema 6. Mcuncnenue BoickazbiBanuil (OI1K-4)
Pemenue 3amau no teme: "McuncieHue BrICKa3pIBaHUN."




Tema 7. Mcuucnenue npenukaron (OI1K-4)
Pewenue 3anau o reme: "Mcuucnenue npeaukaTos."

Tema 8. Beruucnumocts Qynkumii (OI1K-4)
Pemenue 3amau o reme: "BrrancaumMocTs GyHKIHMA."

Tema 9. Teopus anropurmos (OIIK-4)
Pemenue 3amau o reme: "Teopus anropurmos."

Tema 10. OcHoBHbIe oHATHUS Teopuu rpados (OI1K-4)
Pemienue 3a1a4 Ha mapMeTpsl rpada, ycTaHOBICHHE CBOWCTB rpada mo 3aJaHHbIM MapaMeTpam,
u3zomopdusm rpagos.

Tema 11. HekoTopsle criernanbhble kinaccsl rpagos (OITK-4)
Pemenue 3amau o teme: "HekoTopsie crienuanbHbie Ki1acchl rpagos."”

Tema 12. CereBbie mogenu (OI1K-4)
Pemenue 3agad mo treme: "CereBrle Moaenan."

7.3. ConepkaHue caMOCTOSITeIILHOM paboThI

Tema 2. bazoBsie noHsaTHsI KoMOuHaTOpHKH (OITK-4)
CoiicTBa u cBsI3U KOMOMHATOPHBIX (hopmyi. bunom Herotona.

Tewma 3. bunapasie otHomeHus Ha MHOXecTBe (OITK-4)
CBolicTBa OTHOILIEHUH HA MHOYKECTBE.

Tema 4. CpaBHeHue 6ecKOHEUHBIX MHOKECTB. [loHaTHe MoutHOCTH MHOXKecTBa (OITK-4)
Koneunble 1 cYeTHBIE MHOXKECTBA, UX CBOMCTBA.

Tema 5. bynesa anre6pa (OITK-4)
OTo0OpakeHus U UX CBOICTBa, OyseBa QyHKLUS.

Tema 6. Micuucnenue BoickazbiBanuii (OI1K-4)
DopMyIIbI TOTHKH, TAOIUIIAa UCTHHHOCTH.

Tema 7. Ucuucnenue npeauxaton (OI1K-4)
[Mpumenenne Gopmyn TOTUKH BHICKA3BIBAHUHN K UCUUCIICHHUIO TPEIUKATOB.

Tewma 8. Beruucaumocts ¢pynknuid (OITK-4)
[Tonmaom XKerankuna u ero npuMeHeHre. OCHOBHBIC KJIACCHI (yHKITHA.

Tema 9. Teopus anropurmos (OIIK-4)
dopmanusanus A3bIKOB, pacniozHasarenu. Mammunsl Teropunra u Ilocra.

Tema 10. OcHoBHbIe oHATUS Teopuu rpados (OI1K-4)
[Ipumenenue rpagoB B pa3IUUHbIX 00JACTIX HAYKH.

Tema 11. Hekotopsle crieninansHblie Kiaacchl rpados (OITK-4)
DiIepoBBI U TaMUIIBTOHOBBI Tpadbl. ['padbl ¢ yCIOBUAMH CUMMETPUYHOCTH.




Tema 12. CereBbie mogenu (OITK-4)
AJTOPUTMBI HAXOKJECHHUSI MAKCUMAIILHOTO TIOTOKA B CETH, CPaBHEHHE UX d()PPEKTUBHOCTH.

7.3.1. IlpuMepHBIE BOTPOCHI JIsI CAMOCTOSTEIIEHOM MOATOTOBKH K 3a4eTy/9K3aMCHY
IIpunoxenne 1

7.3.2. IIpakTrdeckue 3ajaHus O AUCUUIUINHE [T CAMOCTOSATEIbHOM MOATOTOBKU K
3a4eTy/3K3aMeHy
ITpunoxxenue 2

7.3.3. Ilepeyenp KypcoBBIX paboT
HE [IPEAyCMOTPEHO

7.4. DnexTpoHHOE MOPTPOINO 00YHAIOIIETOCS
MaTepHalbl HE Pa3MEIAlOTCs

7.5. MeTonnyeckne peKOMEH/IAlUU 10 BHITIOIHEHUIO KOHTPOIBHOW paboThI
MaTepuasbl He MPEyCMOTPEHBI

7.6 MeTtoanueckue peKOMEHAALUH 110 BBIIOJHEHUIO KypCOBON pabOThI
MaTepHalbl He MPelyCMOTPEHbI

8. OCOBEHHOCTH OPTAHMU3AIIUU OBPA3ZOBATEJIBHOI'O
MNPOLECCA 11O JMCIUIIVIMHE JIUIs JINL C O'PAHUYEHHBIMUA
BO3MOXHOCTAMMU 31O0POBbsA

Ilo 3asa6nenuto cmyoenma

B nenstx 70CTYNHOCTH OCBOEHHS MPOrPaMMBbI JUIsl JIUI] ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS
py He0OXOAMMOCTH Kadeapa 00ecrieunBaeT CIEIYIONINE YCIOBUS:

- 0COOBII MTOPSIOK OCBOCHHUS TUCIIUILIMHEL, C Y4ETOM COCTOSIHUS UX 370POBBSI;

- DIIEKTPOHHBIE O00pa30BaTENbHBIE PECYpChl 10 JAWCHUILUIMHE B (POpMax, adanTUPOBAHHBIX K
OTpaHUYEHUSIM UX 3JI0POBBS;

- W3y4YeHHWE IUCIMIUIMHBI 10 WHIMBHIYyaJbHOMY y4eOHOMY IUIaHy (BHE 3aBHCHMOCTH OT (hOPMBI
oOyueHus);

- DJIEKTPOHHOE OO0y4YyeHHWe U JAUCTAHIMOHHBIE O00pa3oBaTeNbHbIE TEXHOJOTHUH, KOTOpHIE
peyCMaTpUBAIOT BO3MOXHOCTHU IpUEMa-Tepeadu nH(HOpMaluy B JOCTYIHBIX JJIs HUX (hOopMax.

- pmoctyn (yOAJIeHHBIA JIOCTYIN), K COBPEMEHHBIM MpOPECCHOHANBHBIM 0a3amM JaHHBIX U
MH(GOPMAILMOHHBIM CITPAaBOYHBIM CHCTEMaM, COCTaB KOTOphIX onpenenex PIT/I.

9. IEPEYEHHb OCHOBHOM U JJONTOJIHUTEJIbHOM YYEBHOMN JINTEPATYPBI,
HEOBXOJUMOM 1JI151 OCBOEHUS JUCIUITJINHBI
Caiit 0ubdmorexn YpI'dy
http://lib.usue.ru/

OcHoBHas1 JiuTEeparypa:




2. AnekceeB B. b. Jluckpernast MmatemaTuka [ QneKTpoHHBIN pecypc]: Yueonuk. - Mocksa: OO0
"Hayuno-uznarensckuit nentp MHOPA-M", 2023. - 133 — Pexum octyna:
https://znanium.com/catalog/product/1915507

3. Augapees A. E., bonotoB A. A., Konsna K. B., ®ponos A. b. [luckpeTHas MmaTeMaTHkKa:
MPUKJIAIHBIC 33191 U CII0KHOCTh aITOPUTMOB [ DJIEKTPOHHBIN pecypc|:yueOHUK U MMPAKTUKYM JIJIsT BY30B. -
Mockasa: FOpaiit, 2023. - 317 — Pexxum noctyna: https://urait.ru/bcode/514434

JlonoJHUTeIbHASA JINTEpaTypa:

10. MIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Uid, BKJIIOYAS TEPEYEHB
JIMEH3UOHHOI'O MTPOI'PAMMHOI'O OBECITIEYEHUSA U UTHOOPMAIINOHHBIX
CITIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOT'O ITPOLECCA 11O AUCIUIIVINHE
IlepeyeHb JHUIIEH3NOHHOTO MPOTPAMMHOIO o00ecleYeHus :

Astra Linux Common Edition. dorosop Ne0417-I10/2019 ot 08.05.2019, Akt NeSk000343 ot
24.05.2019 u KonTpaxt Ne 35-¥/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpok nelicTBUS IULIEH3UH
- 6e3 orpaHMYEHUs CPOKa.

MoitO¢uc cranpaptasiii. Cornamenue Ne CK-281 ot 7 utons 2017. [lara 3akmrouenus - 07.06.2017.
Cpoxk iefCTBHS JIMIEH3UH - 0€3 OrpaHHYEHHSI CPOKa.

Adobe Reader. JTuniensus freeeware. Cpok 1eficTBUS TUIICH3UH - 0€3 OTpaHHMUYCHHS CPOKA.

Hepeqeﬂb l/lH(l)OpMalIl/IOHHI)IX CIIpaBOYHBIX CUCTEM, PECYPCOB ]/IHq)OpMaIII/IOHHO-
TeJIeKOMMyHI/IKaIII/IOHHOﬁ CeTHn «I/IHTepHeT»:

JluckpeTHasi MaTeMaTHKA U MaTeMaTH4YecKasi KUOepHeTHKA
https://kpfu.ru/math/student/library/dmmec

JluckpeTHasi MaTeMaTHKA
https://ru.wikipedia.org/wiki//luckpeTHast MaTemMaTHKa
MaremaTuka

www.sosmath.com/index.html



11. OMUCAHUE MATEPUAJIbBHO-TEXHUYECKOU BA3BI, HEOEXOI[I/IMOﬁ JJIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O IPOLIECCA 11O ANCHUAIIJIMHE

Peanuzanus y4eOHOM AUCHMUIUIMHBI OCYIIECTBIISETCS C HCIOIB30BAaHHEM MaTepUalbHO-TEXHUYECKOM
6a3el YpI' OV, obecnieunBaronieil MpoBeIeHUE BCEX BUIOB YUEOHBIX 3aHSATUI U HAYUYHO-UCCIIEI0BATENbCKON U
CaMOCTOSITENIbHOM PabOThl 00yYarOIIMXCS:

CrennanbHble TTOMEIIEHUS MPEICTABISAIOT cO00l yueOHble ayAUTOpUN sl IPOBEACHHS BCEX BUIOB
3aHSATUH, TPYIIIOBBIX U UHJIUBUAYaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIA U IPOMEXYTOUHOU aTTeCTALIH.

[TomemieHust A7isi CaMOCTOSITENILHOM pabOThl 0O0YYarOMIMXCS OCHAIICHBI KOMIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TMOAKIIOUEeHHs K cetu "HMuTepHer" wu oOecredeHHeM JOCTyNa B  DIIEKTPOHHYIO
uHGOPMaIMOHHO-00pa3oBaTenbHy0 cpeny Ypl'OV.

Bce momernienns yKOMIUIEKTOBAHbBI CHEIUATM3UPOBAHHON MEOENbI0 U OCHAIIEHBI MYJIbTHMEIUHHBIM
o0opymoBaHreM crero0opynoBaHueM (MH(DOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIM, HHBIM KOMIIBIOTEPHBIM),
JOCTYNOM K MH(OPMAIIMOHHO-TTOMCKOBBIM, CIIPABOYHO-TIPABOBBIM CHCTEMaM, SJIEKTPOHHBIM OUOIMOTEUYHBIM
cuctemam, 0a3aM JaHHBIX JCHCTBYIOIIETO 3aKOHOJATENbCTBA, WHBIM HH(POPMAIMOHHBIM pecypcam
CITy>KaIllUMU JUIS IPE/ICTaBICHUS yueOHOM HHpOpMauu 60IbIION ay TUTOPHH.

Jlist mpoBeIeHUS 3aHSITHIA JICKIIMOHHOTO TUIA MPE3eHTAIMH U JIPyTrHe yuyeOHO-HarsaHbIe MOCo0us,
00ecreYnBaroIINe TEeMATUISCKUE UILTIOCTPAITHH.



[Ipunoxenue 1
K paboueii mporpamme

7.3.1. [IpumMepHBIe BONPOCHI IJIsl CAMOCTOSITE/ILHOI NMOATOTOBKH K 3a4eTy/IK3aMeHy

K sk3ameny

TeopeTuKo-MHOXECTBEHHbBIE OTHOLIEHUS U OTIEPALIMH.

OcHOBHBIE THITBI OTOOpPaKCHUH.

[TpaBuna komOuHaTOpUKH. OCHOBHBIEC THUITBI COCTMHECHHM.
JIunelHble peKyppPEHTHBIE YPABHEHUS.

OrnpezenieHre 1 OCHOBHBIE CBOMCTBA OMHAPHBIX OTHOIICHHI.
OTHoIlIEHNS SKBUBAJICHTHOCTH. Teopema o pa30MeHUH MHOKECTBA.

OtHomenus nopsaka. Knaccuduxamms.

XA R DN =

BrioniHe yrnopsiioueHHbIE MHOXKECTBA.

9. Pewérku u OyseBbl aMreOpsl.

10.Crpykrypa Ha MHOXeCTBe: GMHAPHBIE ONEPALMU U OUHAPHBIE OTHOIIEHHS HA MHOKECTBE.
11.ByneBsl u nepekoyaTenbubie GyHKIUH.

12.Mommnocts MHOKecTBa. PaBHOMOIIHOCTD. CYETHBIE M KOHTHHYAJILHBIE MHOKECTBA.
13.CpaBuenne MomHocTei.

14.0OcHoBHbIE OHSATHS TeOpHHU IpadOB.

15.Baxmneiimue knaccel moarpadoB: MapUIPyThI, LEMH, IUKIbL.

16.TTnockue u nnanapusie rpadsi.

17.31nepoBbl 1 raMUILTOHOBEI TPAQEL.

18.IIpuMepsl ONTHMU3AMOHHBIX CETEBBIX MOJIENIEH.

19.JIH® u KHD

20.MurMH3aIUS HOPMAIBHBIX (GOPM.

2 1.TIpencrapnenue BHICKa3bIBAHMM OyIIEBHIMHU (DYHKLUSIMH.

22 .Knaccel ¢pynkimii. Teopema IocTa.

23.Ilpensapennas HopManbHas Gpopma, cranaaptaas Gpopma Ckonema.

24 . VIHTyHMIIMOHUCTCKOE HCUUCIIEHUE BBICKA3bIBAHUH (HAa OCHOBE aKCHOM M IIPABMII BHIBOJIA).
25.TlpaBuna BEIBOJA M IIOJYYEHUE BHIBOIAUMBIX CYKICHUM.

26.Meton pE30TI0IMIA B UCUUCIIEHUH BhICKA3bIBAHUM.

277.TexHuKa eCTECTBEHHOT'O BBIBOJIA B MCUMCIIEHUHU MPEUKATOB.

28.MeTox pe30aroLuil B HCYUCIEHHH TIPEAUKATOB.

29.HopmainbHble anroput™Mel Mapkosa.

30.Mammna Teropunra.



[Tpunoxxenue 2
K paboueit mporpamMmme

7.3.2. [IpakTruecKue 3a1aHus MO JUCHUILIAHE AJIs1 CAMOCTOSITEIbHON MOATOTOBKH

K 3a4€Ty/3K3aMEHy

Howmep
3a1aHUS

Coneprxanue 3agaHus

IIpoBepsiemas
KOMIIETEHIIHSI

33}13HHH 3aKpPbITOI0 THIIA

dopmyJia TOTUKHA BbICKa3bIBAHUI
(4 and not B) — C
npuHUMaeT 3HaueHue “JI” (Cnoxs’’) s 3HaYCHUH TTepEeMEHHBIX
A)A=J;B=U; C=JI,
b).A=WM;B=JI;C=J,;
B).A=W;B=NU;C=JI;

OIIK-4

[Tycth Ha MHOXecTBe U ompeneneHbl 0THOMECTHbIC IpeuKaThl P4(x), Pp(x)
C MHOXECTBaMHU UCTHHHOCTH A, B. Torjja MHOXXKeCTBY-pe3yIbTaTy Ollepanun
00beTIMHEeHUsI MHOXECTB A, B COOTBETCTBYeT MpEeAWKAT, MOIy4aeMblil U3
npeaukatoB P4(x), Pp(x) morndeckoii onepanuen

A). VI (KOHBIOHKIIHSA),

b). WJIN (nu3broHKIus),

B). Uckmrouaroriee MJIN (xor).

OIIK-4

BrickaspiBanue
(x cera y) U (v coiE z) U (v CBIH 2)
PaBHOCHJILHO BBICKA3bIBAHHIO
A). x Opart z
b). x BHYK z
B). v msust x

OIIK-4

MaremMaTn4eckoMy IOHATHIO MHOKECTBO, COOTBETCTBYET IIOHSATHE
KOMOMHATOPUKHI

A). Pasmemenne

B). Coueranue

B). IlepecTanoBka

OIIK-4

KomnuectBo paszmemieHui u3 N 31nemMeHTOB o M Mectam 3amaétcs
dbopmyoit

A). N/M!

B). M'/(N-M)!

B). N!/(N-M)!

OIIK-4

Hano wmHuoxectBo {1,2,3,4,5,6}. IlommuoxkectBo {2,4,5} 3amaéres
TOCJIEIOBATENBHOCTEIO

A). 010110

B). 101001

B). 101010

OIIK-4

[MpuMepoM CHMMETPUYHOTO OTHOIICHHS SIBISETCS OTHOINCHHWE Ha
MHOXCCTBE HAaTypPaJIbHbIX YHUCECJI

A). a menbie b

B). a B3auMHO-TIpOCTO C b

B). a nenutcs Ha b

OIIK-4

[TpuMepoM TPaH3UTHBHOTO OTHOIICHUS HE SIBISETCS OTHOIICHHE Ha
MHOYECTBE HaTypaJbHBIX YHCEI

A). a Menb1e b

b). a B3aumuO-1mIpOCTO C b

B). a nenutcs Ha b

OIIK-4

Breipaxkenne teopuum  wmHOkectB A U (BN ()  TOXIACCTBEHHO
BBIPKCHUIO

OIIK-4




A).(AUB)N(AU Q)
B).(ANB)U (4N C)
B).(ANB)\(AUCQ)

10

Beipaxkenune anreOpbr  soruku A or (B and C) TOXIECTBEHHO
BBIPA)KEHUIO

A). (A or B) and (4 or )

b). (4 and B) — (A or )

B). (4 and B) or (4 and O)

OIIK-4

11

I'pad cocrout u3 BepmmH {1,2,3,4,5} coenurénnnix pédpamu (1,2), (1,3),
(3,4), (3,4), (3,5). Janusrii rpad sBisieTcs

A). llepeBoMm

b). [lonHbM rpadom

B). DiinepoBsiM rpadoM

OIIK-4

12

I'pad, B KOTOpOM CyIIECTBYET 3aMKHYTBHIH MapUIPyT, MPOXOISIIINN depes3
BCE BEPILIUHBI TI0 OJTHOMY pa3y, Ha3bIBAETCS

A). DiinepoBsM rpadom

b). 'amuimeTOHOBBIM Tpadom

B). [1naToHoBBIM rpadom

OIIK-4

3az1am/m OTKPLITOI'0 THIIA

13

dopmyJia JTOTUKHA BbICKA3bIBAHHI

(AornotB) — C
s 3HadeHud nepemeHuslix A = WU; B = JI; C = JI; npuHumaer
3HAYCHUE

OIIK-4

14

B Tabnuie uCTUHHOCTH J171s1 JOPMYJIIBI IOTUKU BbICKA3bIBAHUI

(4 or not B)—C
KOJIMYECTBO CTPOK, MJIsi KOTOPBIX 3HadYeHWe (popmysbl ~HCTHHA”
paBHO

OIIK-4

15

[Tyctb Ha MHOXecTBe U ompeaeneHsl 0THOMECTHBIC IpeauKaThl P4(x), Pp(x)
C MHOKECTBaMU HCTHHHOCTH A4, B. Tora MHOXKECTBY-PE3yJIbTaTy ONEpaIiiu
nepece4yeHuss MHOXeCTB A, B COOTBETCTBYET INpeNUKAaT, MOIy4daeMbIil U3
npenukatoB Py(x), Py(x). morndeckoi onepamnuen

A). W/and (mu3bI0HKIHS),

b). Uckmrouaromee UJIN/xor,

B). WJIH/or (KOHBIOHKITHSA).

OIIK-4

16

Ecnm ncTHHO BBICKa3bIBaHHE
(x cera y) and (y cbiH z) and (v CBIHH z),
TO X JUISL V SIBJISICTCS

OIIK-4

17

Jansr maoxectBa A={1,2,3,4,5,6,7} u B={4,5,6,7,8,9} Uuncno 31eMeHTOB B
IepeceyeHN MHOKECTB A B B paBHO

OIIK-4

18

Jansr maOXecTBa A={1,2,3,4,5,6,7} u B={4,5 6 7,8,9} Pa3sHoCTh MHOXKECTB
A\B cOCTOUT U3 Ymcen

OIIK-4

19

Jansl orpe3ku uncnoBoit npsamont A=[0;7] u B=[3;9]. nuna oObequHeHHS
MHOXeECTB A 1 B paBHa

OIIK-4

20

Hansr otpesku gucioBoit mpsimoir A=[0;7] u B=[3;9]. Paznocts MHOXECTB
B\A paBHa

OIIK-4

21

JaHbl OpsSIMOYrOJBHMKM Ha KOOpAMHATHOM miockoctu A=[1;5][2;8],
B=[3;6]*[5;10]. [Lrommaxk cCHMMETPUIHONW PA3HOCTH MHOXKECTB A M B paBHa

OIIK-4

22

[MocnenoBaTenbHOCTE O€3 MTOBTOPEHUI
B KOMOHMHATOPHUKE HA3LIBACTCS

OIIK-4

23

Hano muoxectBo {1,2,3,4,5,6}. IlocnemosarenmprocTs 010110 3amaér ero
ITOAMHOKECTBO

OIIK-4

24

Hano wmHuoxectBo {1,2,3,4,5,6}. IlommuoxkectBo {2,4,5} 3amaéres
TOCJIEIOBATENBHOCTELIO U3 HYJIEN M eIUHUIL

OIIK-4

25

Ilycts n, m - uenmble umciaa. MHOXKeCTBO map (n, m) LETbIX YHCel,
onpejensgeMoe yeaoBueM (n°+m?><3) conepskut 5IIEMEHTOB.

OIIK-4

26

Yucno 7! paBHO

OIIK-4




27 KonnuectBo couetanuii m3 N snemeHTOoB o M MectaMm 3amaércsa | OITK-4
hopmyIoii

28 KonnuecTBo nmepecTaHOBOK U3 5-TH 3JIEMEHTOB PaBHO OIIK-4

29 KonnuectBo nocnenosarenpbHOCTEN IIUHBI 4 ¢ 3-MS BO3MOKHBIMU OIIK-4
3HAQUCHHUSAMH PaBHO

30 KommuectBo pa3memniennii u3 6-Ti 3JEMEHTOB 110 3-M MeCTaM paBHO OIIK-4

31 KommuectBo couetanunii u3 7-MH 3JIEMEHTOB IO 3 3JIeMEHTa paBHO OIIK-4

32 Bripazute npeaukat Aaas(x,y) sepes npeaukat ChIH(X,)) C TOMOIIBIO OIIK-4
JJOTMYECKHUX onepaunﬁ 1 KBAaHTOPOB

33 3anmcats otHomIeHHE (X IlIeMSIHHMK ) KaK KOMITO3UITMIO OTHOIICHUH OIIK-4
Bpar, Cebin.

34 Ortnomenue R, amsa koToporo i Beex X, y, z u3 xRy u yRz cnegyer xRz OIIK-4
Ha3bIBaeTCA

35 Otnomenue R, g koroporo s Beex x, y u3 xRy caemyer yRx OIIK-4
Ha3bIBaeTCS

36 B cereBom rpade pabor myTh MakcuManbHOW mpoponpkurensHoctu | OITK-4
OT HayaJsia padoT JI0 3aBEPIUICHIS Ha3bIBACTCS

37 [IpencraBnenue ycinoBuil kakoil-muOo 3amaum B Buae rpada | OIIK-4
HAa3bIBACTCS

38 I'umoreza o TOM, 4YTO HMHTYUTUBHOE MOHATHE anropurMmuuecku | OIIK-4
BBIYMCIMMONM  (DYHKIMM  SKBUBAJEHTHO  TOHATUIO  (PYHKIIWH,
BBIYMCIMMOM C MOMOIIBK MalIWHbI ThIOPUHTa, Ha3bIBACTCS

39 Bepmmael rpada, coenmHEHHBIE peOPOM, HA3BIBAIOTCS OIIK-4

40 PeOpa rpacda 1 ero BepIImHbl Ha3bIBAIOTCS OIIK-4

41 I'pad, B koTOpOM Mexay mrOOBIMH IBYMsI BepimmHamu cymiectByet | OITK-4
MapLIPYT, HA3bIBAECTCS

42 Bepmuna rpada, m3 KoTOpoil He BBIXOOUT HHU ojHoro pebpa | OITK-4
HAa3bIBACTCS

43 Han rpad c Bepummnamu {1,2,3,4} u pédpamu (1;2), (2;3), (1;4), (2;4). | OIIK-4
HauOosibliryio cTeneHb UMEET BepIInHa

44 Han rpad c BepmmHamu {1,2,3,4} u pédpamu (1;2), (2;3), (1;4), (2;4). | OIIK-4
HauOospias U3 cTeneHe BepIINH paBHA

45 Cas3HbIi rpad 6e3 HHUKIOB Ha3bIBACTCS OIIK-4

46 B teopun rpadoB nepeBoM Ha3bIBaCTCS OIlK-4

47 I'pad cocrout u3 BepmmH {1,2,3,4,5} coeaunénnsix péopamu (1,2), (1,5), | OIIK-4
(2,3), (3,4), (4,5). [nuna xparuaiimero mapmipyta OT BepIIMHBI 1 10
BEPIIHHEI 4 paBHA

48 I'pad cocrout U3 BepmH {1 2,3,4,5} coenunénnbix péopamu (1,2), (1,5), | OTIK-4
(2,3), (3,4), (4,5). Kparvaiimuii MapmpyT OT BEpUIMHBI 1 J0 BEpIIMHBI 4
COCTOHMT M3 BEpIIUH

49 I'pad cocromt u3 BepmmH {1 2,3,4,5} coemuuénnnix péopamu (1,2), (1,5), | OIIK-4
(2,3), (3,4), (4,5). Auametp rpada paBeH

50 I'pad, B KOTOpOM CyIIECTBYET 3aMKHYTBI MapuipyT, npoxoasumid depes | OITK-4

Bce p&Opa 1Mo oAHOMY pa3y, Ha3bIBACTCS




