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Ilepeuens Komnemenyuii 4 UHOUKAMOPOE OOCMUICEHUS KOMNEMEHUUIL C YKA3aHUeM IMaAnos hopmuposanus 6 npouecce 0C60CHUs
OUCUUNTUHDL

Kommerenuus:

[1K-1: CrocobeH ocyIecTBIsTh COOp U aHATTU3 HAyYHO-TEXHUYECKOH HH(popMaIu, 0000IaTh nepeoBol HAIMOHATBHBIN U MEKIyHAPOIHBIN OTIBIT B

obnactu pa3pabOTKU M BHEJIPEHUSI CUCTEM YIIPABJICHUS.

I/IHHI/IK&TOpBI JOCTHKXECHUA KOMIICTCHIINN

[TIK-1.1 3naeT MeTO I MATEMATHYECKOTO MOJICTTUPOBAHUS ITPOIECCOB U OOBEKTOB aBTOMATH3AIIMU U YIIPABIICHNUS,
[TK-1.2 YMmeeT mpuMeHsITh METOBI MAaTEMATHIECKOTO MOJICIIMPOBAHUS MTPOIIECCOB M 0OBEKTOB aBTOMATH3AIINH U YITPABJICHUS.

Huouxamoput Amanst hopmuposanusn é npoyecce 0c60eHUA OUCUUNTIUHDL
oocmudicenus (vkasamwv ece memol uz PI1J])
KomnemeHuyuu (Ounast / OyHO-3204Has hopma )
- Haumenoeanue
Jlexyuu Ilpakmuueckue Jlabopamopmnoie Kypcoeou
OUEHOYHO020 cpedcmea
3anamus, 3aHAmMuUA npoexm
aadopamopHblil (paboma)
HPAKMUKYM
IK-1.1 Temsr 1-18 / Temsr 1-18 / He He PI'P, Texymimii KOHTpPOJIb,
Tema 1-18 Tema 1-14 npedycmompenst | npedycmMompeH | DK3aMEH
bl
IK-1.2 Temsr 1-18 / Temsr 1-18 / He He PI'P, Texymiuii KOHTpPOJIb,
Tema 1-18 Tema 1-14 npedycmompensvt | npedycMompeH | DK3aMEH

bl




Ilepeuenv oyenounvix cpeocme no oucuuniune (M0ooyio)
(Ounas popma / OuHo-3a04Hast popma)

PediTHHT MO AUCHUTIIINHE

Ouyenounvte cpeocmea | Kon-eo Min, oannoe Max, oannoe
(bazoentii (noeviuiennwlii
yposens) 0./ O.- | yposens) O. [0.- 3.
3.
Pacuemno-zpaguueckasn 4 30/30 48/48
paboma
Texkywuii Konmpo.nb 1 6/6 12/12
IK3amen 1 24 40
Hmozo: 60 100




Illkana ouenueanus

Hudposoe | Boipaxkenue B | CioBecHoe KpuTtepuu oneHKkH HHINKATOPOB AOCTHKEeHHsI pH ¢opMe KOHTPOJIS:
BBIpa:KeHHE oannax: BbIpa:KeHHe JK3aMeH / 3a4eT ¢ OLEeHKOIi 3ader
) 87 - 100 Ormnyno |OueHKa «OTJIMYHO» BBICTABISETCA CTYIEHTY, €CIH TEOpPETUYECKOe
(3auTeHO0) |cojepkaHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MPOOCIIOB; MCUEPITBIBAOIIIE,
MOCJIEIOBATEbHO, YETKO W JIOTMYECKM CTPOMHO W3JaraeT Marepuan,
CBOOOJTHO CIpaBIISIETCSl C 3aJadaMH, BONPOCAMH W APYTUMH BHIaMH
NIPUMEHCHUA 3HaHHI71; HCIIOJIB3YET B OTBETC HOHOHHHTCHBHBIﬁ marepual
BCC MNPEAYCMOTPCHHBLIC HpOI‘paMMOfI 3aJaHus BBIIIOJTHEHBI, Ka4€CTBO HX
BBIITOJIHEHUS OLECHCEHO 4YHCJIOM 6aHJIOB, OJIM3KMM K MaKCUMaJIbHOMY,
AQHAIM3UPYET TIONYYEHHBIE PE3yNbTAThl, MPOSBISET CAMOCTOSTEIBHOCTD
. Onenka «3aYTEHO» BBICTABIISIETCS
1P BBITOJHEHUH 3a/ITaHUAIN
CTYIIGHTY, €CIHM OTBETHI Ha BOIPOCHI IO
4 74 - 86 Xopomo |OmeHKa «XOpOIIO» BBICTABIACTCS CTYACHTY, €CIH TEOPETHUYECKOe
TeMaM JUCHUIUIMHBI T10CIEA0BATEIbHEL,
(3auTeHO) |comep:kaHWE Kypca OCBOCHO IIOJTHOCTHIO, HEOOXOIWMBIC TPaKTUYCCKUE
JOTUYECKH  W3JIOKEHBI,  JOIyCKAIOTCS
KOMIICTEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE IPELyCMOTPEHHBIE
. HE3HAUNTENbHBIC HEJIOYeThl B OTBETE
nporpaMMoii  00ydeHHs y4deOHbIE 3aJaHUs BBIMOJHEHBI, KadecTBO HX
CTylleHTa, TaKMe KaKk  OTCYTCTBHE
BBINTOJTHEHNS JIOCTATOYHO BBICOKOE. CTyIEHT TBEpAO 3HAET MaTepHal,
CaMOCTOSITENEHOTO ~ BBIBO/IA,  PEUEBBIC
TPAaMOTHO M 10 CYIIECTBY HM3JIaraet ero, He JIOMyCKas CYMIECTBEHHBIX| ' == o =
HETOYHOCTEH B OTBETE Ha BOIIPOC. P
3 60 - 73 VYnoenerBopu |OLieHKa ~ «YAOBJICTBOPHUTEILHO»  BBICTABISIETCS  CTYACHTY,  ©CIIH
TEITBHO TEOPETUYECKOE COJepKaHHe Kypca OCBOGHO YaCTUYHO, HO MpOOensl He
(3a4TeHO) [HOCAT CYIIECTBEHHOTO XapakTepa, OONBIIMHCTBO TPETYCMOTPEHHBIX
IporpaMMOH 3a/JaHHH BBITTOTHEHO, HO B HUX UMEIOTCS OIIMOKH, TIPH OTBETE
Ha MOCTaBJIEHHBIH BOIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH, HEIOCTATOUYHO
NpaBWIbHBIE (HOPMYITHPOBKM, HAONIOAAIOTCS HAPYLICHHUS JIOTHYECKON
IOCJIE/IOBATEIBHOCTH B M3JI0KEHHHU IIPOrPaMMHOI0 MaTepuaa.
2 Hiwxe 60 HeynosnerBop|OneHka «HEYIOBICTBOPHTEIBHO» BBICTABISIETCS CTYICHTY, eciu OoH He|OleHKa «HEe 3a4TeHO» BBICTABIISETCS
UTENPHO  [3HAeT 3HAYMTENBHOW YacTH TPOrpaMMHOTO MarTepHaia, JIONMYCKAaeT|CTYAEHTY, €clIM CTYAEHT He 3Haer
(He 3a4TEHO) |CyIIeCTBEHHBIE OIIMOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPyJHEHHSMH |OCHOBHBIX IOHSATHH TEMbI JWCIMIUIUHEL,
BBIIIOJHACT ~ NPAaKTHYeCKHe paboThl, HEOOXOJMMBIE  IIPAKTUYECKHE|HE OTBEYaeT Ha JONOJHUTEIbHBIE H

KOMIICTCHIIMM HEC C(I)OpMI/IpOBaHBI, OOJBIINHCTBO npeayCMOTPCHHBIX
nporpaMMoﬁ 06y‘leHI/I$I y‘l€6HLIX 3a,I[aHHﬁ HC BBbIIIOJHCHO, Ka4€CTBO HX
BBIITOJTHCHHUA OLICHCHO YHCJIOM 6aJ'IJ'IOB, ONU3KUM K MHWHHUMAJIbHOMY

HaBOJAIIME BOIIPOCHI ITPEOAaBaTCIIA.







MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(benepasbHOro TOCYAaPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HallMOHAJIbHBIA UCCIIEI0BATENBCKUN TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX)
[Tpodunb: CucteMbl U CpeCTBA AaBTOMATH3ALNHU TEXHOJIOTHIECKUX MTPOLIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

DK3aMeHaAlMOHHBII onster Ne 1
Mo JWCIHILIMHE «MaTreMaTH9YeCKHe OCHOBBI CHCTEM YITPABICHUS»
1. HOCT&TO'—IHBIG HpI/ISHaKI/I CXOONMOCTH YUCIIOBBIX pf[)IOB C IIOJIOXKUTCJIBHBIMH YJICHAMHA.

2. JInddepeHnmanbHble ypaBHEHUS C Pa3ACISIFOIIUMUCS TIEPEMEHHBIMHU.

CocrTaBuTeinb A.B.CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOrO TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEI0OBATEILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynemem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpeAcTBa aBTOMATU3AUN TEXHOJIOTHYECKHUX TPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

DK3aMeHAIIMOHHBIN OnJieT Ne 2
no JucHUIUIMHE «MaTreMaThuyecKre OCHOBBI CUCTEM YIIPaBICHUS»

1. 3Hakouepenyrolecs YUCIOBbIE PSAAbIL.
2. ®opmyibl anreOpsl JOTUKH.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKH U BhIcIero oOpasoBanus Poccuiickoit denepannu
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCcKkuii HallMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOJIOTUYECKUIN YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa WVCT
Hamnpasnenue noarorosku: 27.03.04 «YpaBieHue B TEXHUYECKUX CUCTEMAaX»
[Tpodus: CucTemsl ¥ cpeACcTBa AaBTOMATH3AINH TEXHOJIOTHIECKHUX TPOIECCOB
Cemectp 3/4

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

IK3aMeHAIMOHHBIN OnJieT Ne 3
Mo JAUCHUIUIMHE «MaTeMaTHYeCKUE OCHOBBI CUCTEM YIIPABICHUS»
1. 3HakomnepeMeHHbIE YUCITOBBIC PSIBI.
2. Bricka3piBanus. JIorndeckue onepanum.

CocTaBuTeinb A.B.CaagnikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOTO TOCYIapPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpeAcTBa aBTOMATH3AIMHI TEXHOJIOTHYECKUX MTPOLIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

DK3aMeHAIHMOHHBIN 0uJieT Ne 4
no JucHUIUIMHE «MaTeMaThuyecKre OCHOBBI CUCTEM YIIPaBICHUS»

1. Ywucnosle psAbl C KOMIUIEKCHBIMU YJI€HAMU.
2. OpHopoanble quddepeHInaIbHbIE YpaBHEHHUS.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHUKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/DKETHOTO 00pa30BaTEILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noarorosku: 27.03.04 «YpaBieHue B TEXHUYECKUX CHCTEMAaX»
[Tpodus: CucTemsl ¥ cpeACcTBa AaBTOMATH3AINH TEXHOJIOTUIECKHUX TPOIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

IK3aMeHALMOHHBIN outer Ne 5
Mo JWCIHILIMHE «MareMaTHYeCKHe OCHOBBI CHCTEM YITPABICHUS»
1. CrenieHHBIC PSJIBI ¢ KOMIDICKCHBIMH WICHAMHU.

2. OmHOpOTHBIC INHEHHBIE YPaBHEHHUS.

CocraBurtesb A.B.CaanbikoB

MuHHCTEpCTBO HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit deaepanun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepambHOTO TOCYIAPCTBEHHOTO OIOIKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
BBICIIIETO 00pa3oBaHus
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHON0UL

Kageopa WCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpeAcTBa aBTOMATH3AIUN TEXHOJIOTHYECKHUX TPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

DK3aMeHAIMOHHBIN 0uJieT Ne 6
no JUcCHUIUIMHE «MaTeMaThuyecKre OCHOBBI CUCTEM YIPaBICHUSI»

1. ®OyHKIHOHATBHBIE PSIIBIL.
2. HeomgHopoHbIe TUHEHHBIE YPAaBHEHHUS.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHUKO-TEXHOJIOTUIECKUA HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHCkuii HallMOHAJIBHBIN UCCIIEI0OBATENBCKUI TEXHOJIOTUYECKUN YHUBEPCUTETY

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noarorosku: 27.03.04 «YpaBieHue B TEXHUYECKUX CUCTEMAaX»
[Tpodus: CucTemsl ¥ cpeACcTBa AaBTOMATH3AINH TEXHOJIOTUIECKHUX TPOIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHaAlMOHHBbIH OuJier Ne 7
o JMCUMIUIMHE «MareMaTH4eCKHe OCHOBBI CUCTEM YIPABICHUS»
1. Crenennsie psapl. O0nacTh U paguyc CXOAUMOCTH.
2. ®u3nueckasi HHTEPIIPETaIs JHHEHHOTO 0THOpoTHOTO ypaBHeHus || mopsiaka.

CocraBurtesb A.B.CaanbikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepaTbHOrO TOCYIaPCTBEHHOTO OIOJHKETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hamnpasnenue noaroroku: 27.03.04 «YnpaBieHre B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpefcTBa aBTOMATH3AIUN TEXHOJIOTHYECKHUX IPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

DK3aMeHAIHOHHBIN 0uJieT Ne 8
no JucHUIUIMHE «MaTeMaThuyecKre OCHOBBI CUCTEM YIIPaBICHUS»

1. Psaner Teiinopa.
2. JluneliHble OTHOPOHBIE YPABHEHHSI C TOCTOSHHBIMH KOA(h(UIIMEHTaAMHU.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WCT
Hamnpasnenue noarorosku: 27.03.04 «YpaBieHue B TEXHUYECKUX CUCTEMAaX»
[Tpodus: CucTemsl ¥ cpeAcTBa AaBTOMATH3AIMH TEXHOJIOTHIECKHUX TPOIECCOB
Cemectp 3/4

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHAlMOHHBbI OnJieT Ne 9
o JucuurmHe «MareMaTudecKre OCHOBBI CUCTEM YIIPABICHUS»
1. Psaner Makmopena.
2. JIuneitHbIe HEOJHOPOIHBIC YPaBHEHHUS.

CocTaBuTeib A.B.CaagnikoB

MuHuCTEepCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBLHBINA UCCIIEI0BATEILCKUN TEXHOJIOTHYECKUN YHUBEPCUTET

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpeAcTBa aBTOMATU3AUN TEXHOJIOTHYECKHUX IPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

IK3aMeHaAHOHHBIN onJiet Ne 10
no JUcCHUIUIMHE «MaTreMaThuyecKre OCHOBBI CUCTEM YIIPaBICHUS»

1. Psan ®@ypbe nepuoandeckoil GyHKIIUHU C IEPUOIOM 2T.
2. Cucrema quddepeHnnanbHbIX ypaBHEHUH.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannu
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((primai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIODKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaAIMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa WVCT
Hamnpasnenue noaroroku: 27.03.04 «YnpaBieHne B TEXHUUYECKUX CUCTEMAaX»
[Tpodus: CucTemsl ¥ cpeACcTBa AaBTOMATH3AINH TEXHOJIOTHIECKHUX TPOIECCOB
Cemectp 3/4

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHallMOHHBbIH Omiter Ne 11
Mo JMCHMIUIMHE «MareMaTH4eCKHe OCHOBBI CUCTEM YIPABICHUS»
1. Psang ®ypre nepuoanueckoit GyHKIUH € IEPHOJOM T .

2. PenreHne HOpMaTbHON CUCTEMBI METOJIOM HUCKITIOUCHHSI.

CocTaBuTeinb A.B.CaabikoB

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit denepanun
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(dhenepabHOTO TOCYIapPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIllMOHAJIBHBIN UCCIIEIOBATEIBCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpefcTBa aBTOMATH3AIUN TEXHOJIOTHYECKHUX IPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHALMOHHBIN Omiaer Ne 12
no jaucuuIuinHe «MaTemMaTH4ecKue OCHOBBI CCTEM YIIPaBICHUS»

1. KommnekcHslit psg @ypebe.
2. IIpeobpazosanue Jlamiaca. Haxoxenue nzoOpaxxeHnit GyHKIuUi.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHUKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(dheneparbHOTO TOCYIAPCTBEHHOTO OIO/DKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HAIMOHAJIBbHBIN UCCIIEI0BATENBCKUI TEXHOJIOTMYECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUUECKUX CUCTEMAX»
[Tpodunb: CucteMbl U CpeCTBA AaBTOMATH3ALNHU TEXHOJIOTHIECKUX MTPOLIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHaAlMOHHDbII OuJiet Ne 13
mo JucHHIUIMHEe «MareMaTHYeCKHe OCHOBBI CHCTEM YIPaBICHHS»
1. beictpoe npeoOpa3zoBanue Oypbe.
2. OTpICKaHMEe OpUTHHAJIA TI0 H300paKECHHUIO.

CocrTaBuTeinb A.B.CaabikoB

MuHuCTEepCTBO HAyKH M BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOrO TOCYIapPCTBEHHOTO OIO/KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIbHBIN UCCIIEI0OBATEILCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Dakynemem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpeAcTBa aBTOMATU3AUN TEXHOJIOTHYECKHUX TPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

DK3aMeHAInOHHBIN oOnJyieT Ne 14
no JucHUIUIMHE «MaTreMaThuyecKre OCHOBBI CUCTEM YIIPaBICHUS»

1. JluckpetHoe npeobpazoBanue Dypse.
2. OnepalMOHHBIN METOJ perieHust TG GepeHIINaTbHBIX YPAaBHEHUN ¢ TOMOIIBIO

npeoOpazoBanus Jlaraca.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIODKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUUECKUX CUCTEMAX»
[Ipoduins: Cuctemsl U cpeAcTBa aBTOMATH3ALMH TEXHOJIOTMYECKUX MPOLECCOB
Cemectp 3/4

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHallMOHHBbIH Omitet Ne 15
o JAUCUMIUIMHE «MareMaTH4ecKre OCHOBBI CUCTEM YIPABICHUS»
1. JIunelinsie quddepeHnnanbHble ypaBHEHUS.

2. OCHOBHBIC 3aKOHBI aJTeOPBI JIOTHKH.

CocrTaBuTeinb A.B.CaabikoB

MuHHCTEepCTBO HAyKH U BhICIIero oopazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpefcTBa aBTOMATH3AUN TEXHOJIOTHYECKHUX POIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

IK3aMeHaAIMOHHBIN OnyieT Ne 16
no JucHUIUIMHE «MaTreMaThuyecKre OCHOBBI CUCTEM YIIPaBICHUSI»

1. Jluneitnsie ogHOpOAHBIE AU depeHInanbHble ypaBHEHHUS ¢ TIOCTOSHHBIMU
KO3 PULIHEHTAMH.

2. I[I/B’LIOHKTI/IBHBJI, KOHBIOHKTUBHAA HOPMAJIbHBIC (bOpMLI.

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OIOPKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKkuii HAIlMOHAJIBbHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hanpasnenune noarorosku: 27.03.04 «YnpaBieHne B TEXHUYECKUX CHCTEMAX)
[Ipoduins: Cuctemsl U cpeAcTBa aBTOMATH3ALMH TEXHOJIOTMYECKUX MPOLECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit 0O.B. MatyxuHa
« » 2021r.

IK3aMeHALMOHHBIN onaer Ne 17
Mo JucCHHIUIHHE «MareMaTHYecKHe OCHOBBI CUCTEM YIPaBICHUS»
1. Cucrema muddepeHmanbHbIX ypaBHeHHH | mopsiaka.
2. CoBepilleHHbIE HOPMaJIbHBIC (POPMBI.

CocTaBuTeib A.B.CaabikoB

MuHHCTEpCTBO HAyKH U BhICIIEro oOpazoBanus Poccuiickoit deneparuu
HmxuexkaMckuil XMMHKO-TEXHOJIOTMYECKUM UHCTUTYT ((pusuan)
(benepanbHOrO rocy1apcTBEHHOTO OI0/PKETHOTO 00pa30BaTEIbHOIO YUPEKIACHHS
BBICIIIETO 00pa3oBaHUs
«KazaHnckuii HalMOHANBHBINA UCCIIEOBATENbCKUI TEXHOJIOTMUECKUN YHUBEPCUTET»

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Tpoduns: Cuctemsl U cpefcTBa aBTOMATH3AIUN TEXHOJIOTHYECKHIX MPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

IK3aMeHAIMOHHBIN oOunyieT Ne 18
no jucuurmHe «MareMaTuuecKrue OCHOBBI CUCTEM YIIPaBICHUS»

1. OmneparmonHsIii MeTo pettienust 11 pdepeHIInanbHbIX YpaBHEHUH.
2. Jlormyeckue CXeMbl YCTPONCTB YIIPaBIeHHUSL. .

CocTaBureJb A.B.CaabikoB



MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIEeCKU HHCTUTYT ((priuai)
(dheneparbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HaAllMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKUIT YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOSULL

Kageopa WVCT
Hamnpasnenue noarorosku: 27.03.04 «YpaBieHue B TEXHUYECKUX CUCTEMAaX»
[Tpoduns: CucteMbl U CpeICTBa AaBTOMATH3AIMH TEXHOJIOTHYECKUX MPOIECCOB
Cemectp 3/4

YTBEPXIIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

JK3aMeHaAllMOHHbII OuJieT Ne 19
o JAMCUMIUIMHE «MareMaTH4ecKHe OCHOBBI CUCTEM YIPaBICHUS»
1. beictpoe npeoOpa3zoBanue Oypbe.
2. CunTte3 KoppekTupyromux yctpoicts CAY.

CocrTaBuTeinb A.B.CaabikoB

MuHHCTEepCTBO HAyKH U BhICIIero oopazoBanus Poccuiickoit deneparuu
HwxHekaMCKHil XUMHKO-TEXHOJIOTHISCKUNA UHCTUTYT ((prinain)
(henepabHOTO TOCYIaPCTBEHHOTO OIOKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIEr0 00pa3oBaHUs
«KazaHckuii HaIlMOHAJIBHBIN UCCIIEIOBATEIBLCKUI TEXHOJOTMYECKUIT YHUBEPCUTET)

Dakynbmem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX»
[Ipoduns: Cuctemsl U cpefcTBa aBTOMATH3AUN TEXHOJIOTHYECKHUX POIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. MaryxuHa
« » 2021r.

Ik3ameHannoOHHbIN Omer Ne 20
no jaucuuIuinHe «MaTemMaTH4ecKue OCHOBBI CCTEM YIPaBICHUS»

1. Jluneiinsie HeotHOPOIHBIE MU DepeHInaTbHBIE YPaBHEHHUS.
2. CuHTe3 KOMOWHAIIMOHHBIX JJOTUYECKUX CXEM.

CocTaBureJb A.B.CaabikoB



MuHucTepcTBO HayKH U BbicIero ooOpazoBanus Poccuiickoit ®denepamuu
HuxHexkaMCKuii XUMHUKO-TEXHOJIOTMYECKUM HHCTUTYT ((prmai)
dbenepaibHOTO roCyJapCTBEHHOTO OOKETHOT'O 00Pa30BaTENbHOIO YUPEKACHUS
BBICILIETO 00pa30BaHUs
«Ka3zaHCKHil HAIMOHAIBHBIN UCCIIEA0BATEIBCKUI TEXHOJIOTUUYECKUI YHUBEPCUTET

@Dakxyromem WHDOPMAITMOHHBIX TEXHOJIOTHI
Kagheopa NUCT

Hamnpasnenne noarorosku: 27.03.04 «YnpaBineHrue B TEXHUYECKUX CUCTEMAX»
(k00 u HaumeHosaHue)

HpO(I)I/IJIB: CucreMnl u CpCACTBA aBTOMATU3 AN TCXHOJIOTHUYICCKUX TTPOTCCCOB

KommuiekT 3a1aHuii 1151 BbINOJTHEHHSI
pacuerHo-rpaduueckux pador (ounas popma / ouHo — 3a09Has popma)
10 JUCIUIIIHHE «MaTeMaTHIeCKre OCHOBBI CHCTEM YIIPABICHHUS»

Hyneeoii sapuanm
PI'P 1. Paasl.

3aganue 1. MccrnenoBaTh Ha CXOAMMOCTD YHCIIOBBIE PSIJIBI:
o 3n+1 - \/ﬁ
- (2n+3) -0(2n-5)
3aganue 2. Haiitu cymmy psaaa
® 1

rZ%)n(n +1)(n+2)

3aganue 3. Beruucauts yacTHYIO cymMy psiza B cpeae Mathcad
100 1

n=o N!
3ananue 4. Haiiti 001aCTh CXOAUMOCTH CTENEHHOTO PsA:

> (x+4)"

n-1
n=0 2

3ananue 5. Paznoxuts Gynkimio B psa Teitnopa (Xo = 1)
f(x)=In(x+3)

3ananue 6. Paznoxuts B pag @ypwe Ha (-3; 3) pyHKIMIO
-1, -3<x<0,

5, 0<x<3.

f(x)=



PI'P 2. InpdepenuuaibHbie ypAaBHEHUS.

. .,y 2
3amanue 1. Haiitu pemenne 3apaun Komu: Y —= = y(@) =1

X
3ananue 2. Haiitu pemenwue 3ama4un Kommu: xy'+ y = xy2 , y@=1
3amanue 3. Haiitu o0mee pemeHne ypaBHEHUS

_x+2y

_2x—y'

3amanne 4. Pemnmts crnemyromee muddepenHimaisHoe ypaBHeHue |l mopsimka ¢ pasHbIME TpaBbIMH
YJacTsIMU:

y' =4y =f(x).
a) f(x)=4x3; 6) f(x)=3¢>"; ) f(x)=3x-sin 2x + 2cos 2x.

3amanne 5. Pemmts cieayronyro KpaeByro 3a1aqy:
y"=5y"+6y'=0, y(-1)=0,y'(0)=1y(@)=0.

3amanne 6. Permmth cuctemy muddepeHIaTbHBIX YpaBHEHUH

dx

— =2X+Y,

o X(0) =1 y(0) =3
dy .

— =X+2Y,

dt

PI'P 3. DieMeHTHI ONIePAIIMOHHOT0 MCYHCJIEHHS.

3ananue 1. Haiitn u3oOpaxeHust GyHKIUN

f(t)=sin*t; f(t)=¢'cos’t.

3ananue 2. HaliTi opuruHaibl 1o JaHHBIM HU300paKCHUSAM

() P —— ) B A

(p-1)(p? —4)’ T p(p?—4p+3)

3ananue 3. C MOMOILBIO TEOPEMBI PA3JI0KEHUST HANTHU OpUTHHAN A QYHKIIUH

— 1
f(p)= ,
( ) pk n ak
rae k — HaTypaJ'ILHOG YUCJIIO.

3ananue 4. B cpene Mathcad naiitu nzo0pakenus GyHKuuit

f(t)=tsin@at); f(t)=tcos(at); f(t)=e™.
3aganue 5. B cpene Mathcad HaiTi opuruHaibI MO0 JaHHBIM H300paKEHUSM

z 1 = 1 1
f = o f = .
(p) p+a (p) p 1+p-T




3amanue 6. OneparMOHHBIM METO/IOM peInTh 3a1auy Komm:

yy=6e", ¥0)=3 »(0)=1.

PI'P 4 . AnreGpa jJorukm.
3anava 1. PaBHOCHIIBHBI 1M cieayromue Gopmyibl aareOpsl JIOTUKH:

Fxy.)=((x>y)v)a(xry)~Z2),
GXY,2)=(XAYAZD)V(X—> Y)A Z).
3amaua 2. [IpoBepuTs, sBIISIETCS JIU ciienyromas GopmMysa TaBTOJOTUEH anreOphl JIOTUKU:
(PAQ>RIA(R -Q)—(P—R)
3amaua 3. Dopmyny F (X, y, 2) w3 3adauu | paBHOCHUJIBHBIMH MPEOOpPA30BAHUIMHU

npuBecTH cHayasa k C/IH®, a 3arem k CKHO.

3anaua 4. Ucnonezys CAH®, naiitu Hanbosiee npoctyio Gpopmyiny anredpbl JOTUKH OT 4-X

MEPEeMEHHBIX, TPUHUMAIOIYIO 3HaueHue | Ha cieIyronmx Habopax 3HaUeHU N IepeMEHHBIX:
F@©,0,11)=F(,00,1)=F(0,100=F(0,111)=1
3anaua 5. Ucnons3ys CKH®, naiitu Hanbosee npocTyto Gpopmyiy anredpsl JOTHKU B OT 4-

X MEpEeMEHHbIX, IPUHUMAIOIYI0 3HaueHue ) Ha ceyromux Z Habopax 3HAaYeHUN epeMEHHBIX:

F(,1,0 1)=F(1,0,0,1)=F(0,1,0,0)=F (0,0,0,1)=0

— a
[}
a — C
{bj —a:|__.

3agada 6. Ynpocturts cienyromyo PKC:
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