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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.

Ju—

Henp n3ydenns qucnumnHel « Teopus aBTOMaTOBY - (GOPMHUPOBAHNE KOMIICTCHIINY U 3HAHUH OA3MCHBIX MOHATHI
JUCKPETHOM MaTeMaTHKH, METOA0B, IPUMEHSIEMBIX IPH U3Yy4CHUH €CTECTBEHHOHAYUHBIX, 00LIENPO(eCcCHOHANBHBIX,
CIELMAIBHBIX JUCLUIUIMH U B IIPAKTUYECKON JAEATCIbHOCTH

2. MECTO JUCIMITIJIMHBI MOAYJIA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOT'PAMMBbI

Iuxn (paznpen) OIT: | b1.B.06

3. KOMIIETEHIIMA OBYYAIOIIET'OCSA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOJYJIST)

IIK-2 CniocobeH npoeKkTUpoBaTh NporpaMMHOE oOecrieueHne

I1K-2.2 [TpuMeHsieT MEeTObI U CPeCTBA IIPOCKTHPOBAHUS IIPOrPAMMHOTO 0O€eCTIeYeHH s, CTPYKTYp JaHHbBIX, 0a3 TaHHBIX,
MpOTpaMMHBIX HHTEp(EHCOB

B pe3yabrate ocBOeHMS TUCHUTIMHBI (MOYJIA) 00y4alOLIMiics 10JAKeH
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3HaTh:

3.1.1

OCHOBHBIE IOHSATHSI AUCKPETHONH MaTeMaTHKU U TEOPHH aBTOMATOB JUISl TPOEKTUPOBAHMS TPOrPAMMHOTO 00eCIIeUeHUS
IIPOTPaMMHBIX HHTEP(EHCOB,;

3.2

YMmeTn:

321

MIPUMEHSTH METOBI JUCKPETHOH MaTeMaTHKH ¥ TEOPUH aBTOMATOB IPHU PELICHUHU MPO(PECCHOHANIBHBIX 33/1a4 B 00JIaCTH
MIPOEKTHPOBAHNS TIPOTPAMMHOTO 0OecrieueHus 1 0a3 TaHHbBIX;
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Buaaners:

33.1

METOIaMH TIOCTPOCHHUSI MATEMAaTHYECKUX MOJIENEl po(eCCHOHAIBHBIX 3a/1a4 IIPH MPOEKTHPOBAHUHU IPOIPAMMHOTO
obecrieueHns

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIIIIMHBI (MO YJIS)

Kon

3aHATHS / Kypc

HaumeHoBaHue pa3aeioB U TeM /BUJ 3aHATHA/ Cemectp | Yacos | IIpumeuanue

Pazgen 1. Auredpa MHO:KecTB

1.1

IMonsaTne MHOXecTBa. OCHOBHbIE ONIEPALMH HaJ MHOXKECTBAMH: IIEpECCUCHHE, 3 2
00beANHEeHNE, IONOJIHEHUE, PA3HOCTh MHOXKECTB. J[eKapToBO IIPOU3BEICHHE
MHOeCTB. JlekapToBa creneHb MHOKecTBa. OTHOIIEHHE BKITIOUESHHS.
Huarpammsl DiinepaBenna. [IoHATHE O TEOPETUKOMHOXKECTBEHHOM MOAXO0AE K
omucanuio cucreM. bysiean. Koneunsie MHOMKeCTBA: ()OPMYJIbI BKITIOYCHHH 1
UCKJIFOUCHUH, MIOJICYET KOJINYECTBa 3IEMEHTOB B KOHEUHBIX MHOXKECTBAX.
BuHapHbIe OTHOIICHUS U UX cBOWcCTBa. /JIek/

1.2

Ornepanun HajJ MHOXeCTBaMH.J[eKapTOBO MPOU3BEAEHNE MHOXKECTB. JlekapToBa 3 4
crenenb MHOXecTBa. /TIp/

1.3

Bunapubie oTHOIIEHNS U UX cBolcTBa. /IIp/ 3 2

1.4

Omneparuu HaJ MHOKeCTBaMU. biHapHBIE OTHOLIEHHS U UX cBoiicTBa. /J1ab/ 3 2

Paznes 2. DineMeHTbI KOMOMHATOPUKHU

2.1

[TpuHINn Meroa MaTeMaTndeckoi HHIyKIMH. OCHOBHBIE (hOPMYIIBI 3 2
koMOuHaTopuku. bunom Herorona. /Jlex/

2.2

IIpaBuia cnoxeHus 1 yMHOKeHHs1. CoueTaHus1, HEPECTAaHOBKH U 3 2
pasmerenns. burom Herorona. /TIp/
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Pexyppentnsie cootHomeHus. Tpeyronsuuk [lackams. /Jlex/ 3 2

24

Pexyppentaslie cooTHomeHus. /IIp/ 3 2

2.5

PexyppentHsie cooTHOmeHus. /J1ab/ 3 2

Pa3znen 3. Jlornka BbICKa3bIBAHU

3.1

IMonsTue BoicKa3piBaHus. OCHOBHBIC JTOTHYECKHE ONEPALlK Hag 3 2
BbICKa3bIBAHUAMHU ()II/IS’BIOHKHI/Iﬂ, MIPOU3BCACHUC (KOH'B}OHKHI/ISI), UMIIJIMKalus,
SKBUBAJICHIMSA, OTpHnanue). [Torsarue popmyisl toruku. Tabnuia HCTHHHOCTH
1 METOJIMKa ee OCTpoeHusl. ToKAeCTBeHHO-UCTUHHBIE (HOPMYIIBL,
TOXKIECTBEHHO-JIOXKHBIC (hOpMyITbl. PaBHOCHIBHEIC (HOPMYITBI. 3aKOHBI JIOTHKH.
Mertoanka ynpomeHust GopMyI JIOTHKH C TIOMOIIHIO PABHOCHIIBHBIX
npeoOpa3oBanuit. /JIex/
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IousTre BbicKka3biBaHus. OCHOBHBIC JIOTHYESCKHE OMEPALIUH HAl
BbIcKa3biBaHUsIMH /T1p/

Pa3nen 4. ByaeBbl pynkuun

4.1

Byness! nepemeHHbIe 1 OyneBs! GpyHKIMN. PaBeHCTBO OyeBEIX (QyHKIHI.
Teopema o uncine OyneBbIX GYHKIHIA OT n mepeMeHHbIX. [IpeacTaBnenue
¢bynkumit popmynamu. OyHKIMY OT 1-i 1 2-X IEPEMEHHBIX, UX NTPUIIOKEHUS K
anreOpe JIOTHKH U PeIeHO-KOHTAaKTHBIM cxeMaM. /JIek/

4.2

Byness! gpynkimn. Tabmmma 3HadeHni. ByneBsr GyHKINM 1 Teopus
MHOxecTB. /IIp/
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Hopmanbheie popMbl 1 TOTUHOMBL. /JIex/

44

Hopwmansasre Gopmsl 1 mommHOMEL /T1p/

4.5

Hopwmansasie hopmsl 1 monuHOMEL. /J1ab/

4.6

MunumMu3zaius 0yneBbix GyHKIwi /Tp/

4.7

Peneiino-konTakTHbIE cXeMBl. /J1ab/

Pazgen 5. dnemenTsl Teopuu rpagos

5.1

I'pader, oprpadsr 1 ©X 0CHOBHBIE XapakTepUCcTHKH. CIIocoOBI 3a1aHus Tpada.
CMeXHOCTh M HHIIUACHTHOCTS. [IpencraBnenne rpadgoB MaTpHmamMu.
Nzomopdusm u romeomopdusm rpados. M3omopdusbie rpadsl. MeToauka
IIPOBEPKH Hapbl rpadoB Ha U30MOPHHOCTH U TOMEOMOPPHOCTE. MapuipyTsl,
IIeTH, KOHTYPHI U ITUKIIHL B rpade. YacTu rpada, CBA3HOCT U CHIIbHAS
CBsI3HOCTh. KOMIOHEHTSHI cBsi3-HOCTH Tpacdha. CTeneHs BepunHel Tpada. Teopema
0 cymMMe creneHeit Bepurun rpada. [Tomycrenenu Bepuiun oprpada. [Tommbrit
rpad; popmyra konmdecTBa pédep B motHOM rpade. /JIex/

5.2

I'pader, oprpadsr 1 uX 0ocHOBHBIE XapakTepuCcTHKH. CIIocoOBI 3a1aHus Tpada.
CMeXHOCTh U HHIIUACHTHOCTS. [IpencraBnenne rpadgoB MaTpumamm.
Uzomopdusm u romeomopdusm rpados. Mzomopdusie rpader. Meroanka
MIPOBEPKH Mapsl rpadoB Ha H30MOP(HOCTH M TOMEOMOPGHOCTE. MapmpyTsl,
I[eTn, KOHTYPHI U ITUKIIBL B rpade. YacTu rpada, CBA3HOCTD U CHIIbHAS
cBs3HOCTh. KOMIOHEHTHI cBsi3HOCTH rpada. CreneHs BepmuHbl rpada. Teopema
0 cyMMe cTeneHeit Bepuiun rpada. [Tomycrenenu Bepuiun oprpada. [Tommbrit
rpad; popmyna konmdecTBa pédep B moHOM rpade. /IIp/
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AnroputMm [lefikctpsl. [Touck onTUMaNbHBIX MapIIpyToB Ha rpade /J1abd/

Pazgen 6. OcHOBBI TEOPUHU aBTOMATOB

6.1

[ToHsATHE 0 KOHEYHBIX aBTOMaTaX. ba3oBbIe MHOXECTBA JUII aBTOMATa: BXOJXHON
anaBuT, BEIXOTHOH ayi(haBUT, MHOXKECTBO COCTOs-HIHA. Tabnuia aBTomara.
[punnun padotel aBTomara. luarpamma apromara. CrnoBapHast QyHKIHS
aBroMara. @unanbHas QyHkus apromara. [IpaBUiIbHBII aBTOMAT (aBTOMAT
Mypa). ABTomMaT M. YTIpOImEHHBIH BUJ THAarPaMMBI JUTS TIPaBHIIBHBIX
aBTOMAaTOB. ABTOMAT, PaCIO3HAIOMINI CBOMCTBO CIIOBa, U €ro mocTpoenue. /JIex/

6.2

Koneunsle aBromMaTel. MUHUMU3a1MS KOHEYHBIX aBTOMATOB. /I1p/

6.3

DKBHBaJICHTHOCTh KOHEUHBIX aBTOMAaTOB. Teopema Mypa. /TIp/

6.4

AsTtomatsl Munmn u Mypa. /Tlp/

6.5

ABTomatsl Munu u Mypa. /J1a6/

6.6

Tpurrepsl. JnekTpoHHBIE Yackl. CXeMa yIpaBlIeHUs MUKPOKaIbKyIsTopoM. /TIp/

6.7

I'pad aBromara. Cetu u3 aBTOMaTOB. Anredpanydeckasi CTpyKTypHasi TEOpHs
KOHEYHBIX aBTOMaToB. KopoBaHue BHYTPEHHHX COCTOSTHHI KOHEUYHOTO
aBTOMara. YHHBepCalbHBIE anreOpsl U KOHTpy HIMH. [locaenoBarensHas u
napaienbHas JeKOMITO3HIUS KOHEYHBIX aBTOMATOB. /JIek/

6.8

Anrebpandeckas CTpyKTypHasi TeOpHs KOHEUHBIX aBToMaToB. /I1p/

6.9

KomupoBaHue BHyTPEHHHX COCTOSHHI KOHEYHOTO aBTomara. /I1p/

6.10

KomupoBaHue BHyTpEHHUX COCTOSTHHIT KOHEYHOTO aBTOMaTa. /JIab/




6.11 YHuBepcanbHbIe anreOps! 1 KoHrpysHIuH /I1p/ 3 2

6.12 IMocnenoBarenbHas U apasuiebHas JEKOMITO3HIINS KOHEYHBIX aBToMatoB. /I1p/ 3 4

6.13 IlocnenoBarenbHas v napajjielbHas JeKOMIIO3ULIUS KOHEUYHbIX 3 2
aBToMartoB. /JIa6/

Pasnen 7. CamocrosiTesibHasi padoTa

7.1 Pemenue 3amad Ha TeMbl MHOXecTBa, [ padwl, Oynesa anredpa /Cp/ 3 6

7.2 CamocTosTensHOe n3ydeHne TeMsl ManmHa Trropunra /Cp/ 3 6

7.3 CamocrosiTeTbHOE U3y4eHHE TEMBI IepeBo1 aBToMatoB M B Mypa (Mypa B 3 6
Mwum) /Cp/

7.4 [MonroToBka Kk nekuusm /Cp/ 3 9

7.5 IToaroToBka K MpakTUYeCKUM 3aHATHAM /Cp/ 3 36

7.6 IMoaroToBka k mabopaTopHbM pabotam /Cp/ 3 18

Pa3znen 8. KoHTakTHBIE Yachl HA aTTECTAIMIO

8.1 Ox3amen /KD/ 3 2,35

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHHUS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMMe AUCIUTUTHHBL

@DOopMBI ¥ BHIBI TEKYIIETO KOHTPOJIA IO AUCIHUILINHE (MOIYIIO), BHIBI 3aJJaHUH, KPUTEPUH X OICHUBAHUS,
pacnpezenenye 6aioB 10 BHAaM TEKYIEro KOHTPOJIsL pa3padaThIBatoTCs PerojaBaTeNneM AUCIHUILUIMHBL C YI4eTOM ee CIIeU(pHUKU 1
JOBOZATCS JIO CBEJICHHS 00yJaromUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIIETCS MIPENoAaBaTeNeM NUCIUILIAHEI (MOIYIIA), KaK IMpaBHIO, C
ucnonb3oBanreM DMOC mim myTeM MpoBEepKH MUCHMEHHBIX PadoT, IPeLyCMOTPEHHBIX PaOOYNMH IIPOTPaMMaMH JUCIHUILUINH B
paMKax KOHTaKTHOI paboThl M CaMOCTOSATENBHOH paboThl oOydarommxcs. s GpukcnpoBanus pe3ynbTaToB TEKYIIEro KOHTPOJIS
MokeT ucnoibzoBatbhes JUOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHAas1 IMTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |baepun U. Y. JIluckpeTHas MaTeMaTHKa. YUeOHUK M 3aJaUHUK: - JJI BY30B Mocksa:  [tps://urait.ru/bcode/4503
IOpaiir,
2020

6.1.2. lonoHuTeIbHAS JTUTEPATypa

ABTOpBI, COCTaBUTEIH 3araBue Wznatensc O agpec
TBO, TOJ

JI2.1 |babuuesa 1. B. Juckpernas MaTtematnka. KoHTpoIupyromue MaTepraisl K CaHKT- ook.com/book/1685637¢
TECTUPOBAHHUIO ITerepOyp
r: JIanb,
2021

6.2 NndopMalmoHHbIe TEXHOJOTMH, HCIOJIb3yeMble NPU OCYIIeCTBIEHUH 00Pa30BaTeJbHOr0 NMpoLecca No AUCUUIINHE
(Mony.110)

6.2.1 IlepevyeHb INLEH3UOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecnedeHus

6.2.1.1 | - Mat lab 14 (JInuensust Ne 853687, 8536688) JTlorosop Ne0342100004812000038-0001013-01 ot 06 aBrycra 2012 rona.

6.2.2 Ilepeyenn npodeccHOHATBHBIX 0623 TAHHBIX 1 MH(GOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | baza xuur u myonukarmii DnekTpoHHo oubnnoTekn "Hayka u Texuuka" - http://www.n-t.ru




6.2.2.2

O0bmepoccniicKkuii MaTeMaTHIeCKUi mopTan (MHGOpMaIMoHHas ciucTeMa) - http:/www.mathnet.ru/

6.2.2.3

baza nannbIx «OTpacieBoi MOpTaji CIeNUaIucToBy http://www.connect-wit.ru/
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Iapant.py https://www.garant.ru/

6.2.2.5

Koncynsrantllmoc http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1

VY4eOHble ayTUTOPHU AJISl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIA, YKOMILJIEKTOBAaHHbBIE CIIELMAIN3UPOBAHHON MeOETbIo
U TEXHHYECKUMH CPEACTBAMHU OOYUCHHS: MYIETHMEIUIHOE 000pyIOBaHUE AJISI IPEIOCTABICHUS yIeOHOH HH(pOpMAIHN
0OJIBIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIEee 000pyI0BaHue (CTAMOHAPHOE WK TIEPEHOCHOE).
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VYueOHbIe ayJUTOPUH TS IPOBEACHNUS 3aHATHH CEMUHAPCKOTO THUIIA, TPYIIIOBBIX ¥ HHIWBHIYAJIbHBIX KOHCYIbTAIHH,
TEKYIIETO KOHTPOJIS M IPOMEXYTOUHOH aTTEeCTAIlNH, YKOMIUIEKTOBAaHHBIE CIICIIHAII3HPOBAaHHON MeOeNbio 1
TEXHUYECKUMH CPEACTBaMH 00ydeHUs: MyIbTUMEUITHOE 000pyA0BaHHE U/IITH 3BYKOYCHIIMBAIOIIEee 000pyI0BaHNE
(cranmoHapHOE WK TIEPEHOCHOE)

7.3

[omerenus 1 CaMOCTOSITENILHON pabOThl, OCHALIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOAKIIIOUEHHS K
cetr "MHTEepHET" M 00ECIICUCHUEM JIOCTYIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

7.4

INomeneHus 11 XpaHEHHUs ¥ MPOQIITAKTHYECKOTO 0OCTY)KUBaHUS Y4eOHOTO 000pyIOBaHUS




