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Ilepeuens Komnemenyuii u UHOUKAMOPOB 0OCIMUICEHUSL KOMREMEHUUIL C YKA3AHUEM IMAN08 (POPMUPOBAHUS 8 NPOUECCE OCCOCHUS
OUCUUNTTUHDL

Kommerenmus:

I1K-1: CnocobeH ocymiecTBIATh COOp U aHATTN3 HAYYHO-TEXHUYECKOH HH(popMaIiu, 0000aTh nepe1oBoi HAllMOHATBLHBIN U MEKyHAPOIHBIH OTBIT B

o0acTu pa3pabOTKU U BHEJIPEHUS CUCTEM YIIPABJICHHUS.

I/IH[[HKEITOpBI JOCTHXKCHUA KOMIICTCHIIUN

I1K-1.1 3Haer MeTo/1bl MATEMATUYECKOTO MOIEIMPOBAHUS IIPOLIECCOB U OOBEKTOB aBTOMATU3aLMU U YIIPaBJIECHUS;
[1K-1.2 YmeeT npuMeHSITh METO/Ibl MATEMATHUECKOTO MOJICIIMPOBAHUS ITPOLIECCOB M 0O BEKTOB aBTOMATH3AIMH U YIIPABIICHHUS.

Hunouxamoput Dmanwt hopmuposanus é npoyecce 0c60eHUA OUCUUNTIUHDBL
oocmudiceHus (vkazams ece memol uz PI/])
KomnemeHyuu (Ouno-3a0uHas popma ) Haumenosanue oyenou-
Jlekuuu Ilpakmuueckue  3aunsa- | Jlabopamophuvle Kypcoeoit npo- H020 cpeocmea
musa,  J1adopamopHulil 3anamu exm (paboma)
nPAKMUKym
[K-1.1 Temsr 1-18 Tema 1-14 He npedycmom- | He npedycmom- | PI'P, Tekymuii KOHTPOIIb,
penvl penvl JK3aMeEH
IK-1.2 Temsr 1-18 Tema 1-14 He npedycmom- | He npedycmom- | PI'P, Texymuii KOHTpOIIb,
penvl penvl 9K3aMEH




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

PeliTuHT IO [UCHUIIINHE

Ouyenounvie cpeocmea | Kon-eo Min, éannoe Max, oannoe
(bazoewtil ypo- (nosviuennulil ypo-

éenn) O.-3. éenn) O.- 3.

Pacuemmno-zpaghuueckan 4 30 48
paboma

Texywuii KoHmpoJib 1 6 12
AK3amen 1 24 40
60 100

Hmoczo:




HlIxana ouenusanus

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHE Kypca OCBOEHO IIOJHOCTBI0, 0€3 Mpo0esioB; HCcUepIbIBAIOILE, TOCIEN0-
BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JaraeT MaTepHual; CBOOOIHO
CIpaBJIETCS € 33a4aMi, BOIPOCAMH U JPYTUMU BUAAMU IPUMEHEHMS 3HAa-
HUH; UCTIOIB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce IPeIyCMOTPEH-
HbIE IPOTrPaMMOH 3a/1aHUsI BBIIIOJIHEHBI, KAYECTBO UX BBIMOJIHEHHUS OLIEHEHO
YHCII0OM 0aJuIoB, OTM3KUM K MaKCUMaJIbHOMY; aHAJIM3UPYET NOTy4YECHHBIE Pe-
3yNbTaThL; MPOSBISET CAMOCTOSTENLHOCTD IPY BHITNOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XOpOILI0» BBICTABIISIETCS CTYIEHTY, €CIM TEOPETUUECKOE COJIepAKa-
HHUE Kypca OCBOEHO ITOJHOCTHIO, HEO0XOIUMBbIE IPAKTHYECKHE KOMIIETEHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPEIYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUS
yueOHbIC 3a/1aHUsI BHITOIHEHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyZeHT TBepO 3HAaeT MaTepual, FPaMOTHO U 110 CYLIECTBY U3J1araeT
€ro, He JONyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHHO» BBICTABISIETCS CTYACHTY, €CIIH TeopeTHde-
CKO€ coJiepyKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl He HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJMBIIMHCTBO MPEyCMOTPEHHBIX MTPOrpaMMON 3a11a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPH OTBETE Ha MTOCTABICHHBII
BOIIPOC CTYJEHT JOMYCKAeT HETOYHOCTH, HEJJOCTATOYHO MpaBUiIbHBIE (Pop-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOTO MaTepuaa.

OneHka «3a4TeHO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI TI0 TEMaM
JUCUUIUIMHBL TIOCIIEI0BATENIbHBI, JIOTHYE-
CKU W3JI0KEHBI, JOIYCKAIOTCAd HE3HA4YM-
TeJIbHBIE HEJJ0YEThI B OTBETE CTYJEHTA, Ta-
KHE KaK OTCYTCTBHUE CaMOCTOSTEIILHOTIO
BBIBOZIA, PEYEBbIEC OLIMOKU U TP

Huxe 60

Heynosnerso-
PHUTEIBHO
(HE 3a4TEeHO)

OneHka «HEYHOBJIETBOPUTEIHHO» BBHICTABISETCS CTYICHTY, €CIIM OH HE
3HAET 3HAYMTEIBHOW YaCTH MPOTPAMMHOrO Marepuaia, JOMyCcKaeT Cylle-
CTBEHHBIC OIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHECHUSIMHU BBITIOHSACT
MPAaKTUYECKUE PadOThl, HEOOXOAUMBIE TPAKTHUECKHE KOMIICTCHIIMU HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOi 00yUYeHHS
yueOHBIX 3aJaHUI HE BBIIIOJHEHO, KAYECTBO MX BBIITOJIHEHHUS OLICHEHO YKC-
JIOM 0aJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OreHKa «HE 3aYTEHO» BBICTABISIETCA CTY-
JIEHTY, €CITU CTY/ICHT He 3HaeT OCHOBHBIX
MOHSATHH TeMbl TUCIMIUIMHBL, HE OTBEYAET
Ha [JOIOJHUTEJIbHBIE M HAaBOASIINE BO-
IIPOCHI NIPETOIaBaTEs.




MuHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit depepannu
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unan)
(beaepanbHOro TOCyIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynvmem UHGOPMAYUOHHBIX MEXHOLOUL

Kageopa NCT
Hanpasnenue noaroroku: 27.03.04 «YnpapieHue B TEXHUYECKUX CUCTEMAX»
[Tpoduns: CucTeMbl U cpeicTBa aBTOMATHU3AIMH TEXHOJIOTHYECKHIX TIPOIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.kadenpoit 0O.B. MaryxuHna
« » 2022r.

9K3aMeHAIMOHHBIN Omier Ne 1
no JaucuuIUinHe «MareMaTH4ecKre OCHOBBI CUCTEM YIPaBICHUS»
1. JloctaTo4yHbIC MPU3HAKK CXOJUMOCTH YHCJIOBBIX PAJAOB C IMOJOKUTEIHLHBIMH YJICHAMHU.
2. Tuddepennmansable YpaBHEHUS C pa3AeIsSIOIIMMUCS IEPEMEHHBIMHU.

CocraBurenb 3axaposa U.H.

MuHuCTepCcTBO HayKHu U BhIciero oopasosanus Poccuiickoit deneparuun
HmwxHekaMCKkHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinan)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEKICHUS
BbICIIIET0 00pa30BaHus
«KazaHckuii HallMOHAIBHBIM HCCIIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOUL

Kageopa UCT
Hanpasnenue nogrorosku: 27.03.04 «YnpasieHne B TEXHUUECKUX CUCTEMAX»
[Tpoduns: Cuctemsl U cpeicTBa aBTOMAaTU3aI[MN TEXHOJOTHYECKUX MTPOLIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.kadenpoit 0O.B. Maryxuna
« » 2022r.

IK3aMeHAMOHHBIN Onsietr Ne 2
no JucuuIuimHe «MareMaThuuecKre OCHOBBI CUCTEM YIIPABIICHUS

1. 3HakouepenyrOLUecs YHCIOBIE PSIbIL.
2. ©DopMyIbl anreOphl JTOTUKH.

CocraBurenb 3axaposa U.H.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(benepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTMYECKUN YHUBEPCUTET»

Daxynvmem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa NCT
Hamnpasnenune noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX)
[Tpodwie: Cucremsl ¥ cpelICTBa aBTOMATU3ALUN TEXHOJIOTHYECKUX ITPOLIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna
« » 2022r..

9K3aMeHAIMOHHBIN Omiaer Ne 3
N0 JUCHUIUIMHE «MaremMaThuyecKre OCHOBBI CUCTEM YIPABICHUS»
1. 3HaKonepeMeHHbIE YNCIIOBbIE PSIBL.
2. BoickaspiBanus. Jlornueckue onepanuu.

CocraBureJib 3axaposa U.H.

MuHucTepcTBO HayKu U BeIciero oopasosanust Poccuiickoit ®deneparnun
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(dhenepalbHOTO TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noaroroku: 27.03.04 «YmpaBieHue B TEXHUYECKUX CHCTEMAaX)
[Tpoduns: CucteMsl U cpeicTBa aBTOMATH3AIIMN TEXHOJIOTHYECKUX MPOIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit 0O.B. Maryxuna
« » 2022rT..

IK3aMeHALMOHHBIN OnJieT Ne 4
10 JUCHUIIIINHE ((MaTeMaTI/I'-IeCKI/Ie OCHOBBI CUCTEM ynpaBneHI/m»

1. YwucnoBsle psAabl ¢ KOMIUIEKCHBIMU YJICHAMHU.
2. OpHoponnsle AuddepeHnrnanbHbIe ypaBHEHHUS.

Cocrasurean 3axaposa HU.H.



MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(henepalbHOr0 TOCYIaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BbICIIIETO 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Dakxynomem UHDOPMAYUOHHBIX MEXHOTIO2ULL

Kageopa WVICT
Hanpasnenue noaroroku: 27.03.04 «YnpapiieHue B TEXHUYECKUX CUCTEMAX»
[Tpoduns: CucTeMbl B cpeicTBa aBTOMATHU3AINH TEXHOJIOTHYECKHIX TIPOIECCOB
Cemectp 3/4

YTBEPXAIO
3aB.kadeapoit 0O.B. MaryxuHna
« » 2022r.

9K3aMeHAIMOHHBIH OnjieT Ne 5
o JaucuuIiMHe «MaremMaTHu4ecKrue OCHOBBI CUCTEM YIIPABJICHUS
1. CrenieHHBIC PAIBI ¢ KOMILIEKCHBIMU YJICHAMM.
2. OgHOPOIHBIC TMHCHHBIC YPABHCHHS.

CocraBurenb 3axaposa U.H.

MuHuCTepCcTBO HayKHu U BhIciero oopasosanus Poccuiickoit deneparuu
HmxHeKkaMCKH XMMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((huimai)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEKICHUS
BbICIIIEr0 00pa30BaHuUs
«KazaHckuii HallMOHAIBHBIN HCCIIE0BATENbCKUN TEXHOJIOTMUECKUI YHUBEPCUTET)

Daxynomem UHGOPMAYUOHHBIX MEXHOLOUU

Kageopa UCT
Hanpasnenue noarorosku: 27.03.04 «YnpasieHne B TEXHUUECKUX CUCTEMAX»
[Tpoduns: Cuctemsl U cpeicTBa aBTOMAaTU3aI[MN TEXHOJOTHYECKUX MTPOLIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.kadenpoit 0O.B. Maryxuna
« » 2022r.

DK3aMeHaAlMOHHBIN Onjier Ne 6
no JucuuIuimHe «MareMaThuuecKre OCHOBBI CUCTEM YIIPABIICHUS

1. ®yHKIMOHATBHBIC PSJIBI.
2. HeomHOopoHbIC THHEWHBIC YPABHCHHUS.

CocraBureJb 3axaposa U.H.



MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(henepalbHOT0 TOCYIaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHHS
BbICIIIETO 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Dakxynomem UHDOPMAYUOHHBIX MEXHOTIO2ULL

Kageopa WVICT
Hanpasnenue noaroroku: 27.03.04 «YnpapiieHue B TEXHUYECKUX CUCTEMAX»
[Tpoduns: CucTeMbl B cpeicTBa aBTOMATHU3AINH TEXHOJIOTHYECKHIX TIPOIECCOB
Cemectp 3/4

YTBEPX]JIAIO
3aB.kadeapoit 0O.B. MaryxuHna

« » 2022rT.

9K3aMeHAIMOHHBIH OnjieT Ne 7
Mo JucuUILIMHE «MaremMaTHu4ecKrue OCHOBBI CUCTEM YIIPABJICHUS»
1. Crenennsie psiabl. O01acTh U PagUyC CXOIUMOCTH.
2. ®usnyeckas HHTePIpETaIys JHHSWHOTO OJHOPOIHOTO ypaBHeHHs || mopsiika.

CocraBurenb 3axaposa U.H.

MuHucTepcTBO HayKu U BhIcLIiero oopasosanus Poccuiickoit denepanun
HmxHekaMCKuit XUMUKO-TEXHOJIOTUYECKUH UHCTUTYT ((uiinan)
(benepalbHOr0 TOCYJapCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAA TEXHOJIOTMYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONO2UL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YmpaBieHue B TEXHUYECKUX CHCTEMAaX)
[Tpoduns: CucteMsl U cpeicTBa aBTOMATH3AIIMH TEXHOJIOTUYECKUX MPOIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit 0O.B. Maryxuna
« » 2022r.

IK3aMeHALHOHHBIN OujteT Ne 8
o JaucuuILiMHe «MaremMaTH4ecKue OCHOBBI CUCTEM YIIPABIICHUS

1. Psner Teiinopa.
2. JluneliHble OJTHOPOIHBIC YPABHEHHS C MTOCTOSHHBIME KO3 pHUIIMeHTaMU.

CocraBureJb 3axaposa U.H.



MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(henepallbHOT0 TOCYIaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHHS
BbICIIIETO 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEIbCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET

Dakxynomem UHDOPMAYUOHHBIX MEXHOTIO2ULL

Kageopa WVICT
Hanpasnenue noaroroku: 27.03.04 «YnpapiieHue B TEXHUYECKUX CUCTEMAX»
[Tpoduns: CucTeMbl B cpeicTBa aBTOMATHU3AINH TEXHOJIOTHYECKHIX TIPOIECCOB
Cemectp 3/4

YTBEPXAIO
3aB.kadeapoit 0O.B. MaryxuHna
« » 2022r..

IK3aMeHAIMOHHDI Ouj1eT Ne 9
no JucuuIUimHe «MaTreMaThuuecKre OCHOBBI CUCTEM YIIPABIICHUS
1. Psanb1r MakmopeHa.
2. JIuneiitHple HEOJHOPOAHBIC YPAaBHEHHS.

CocraBurenb 3axaposa U.H.

MuHuCTepCcTBO HayKHu U BhIciero oopasosanus Poccuiickoit deneparuu
HmxHeKkaMCKH XMMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((huimai)
(benepaabHOro roCyAapCTBEHHOT0 OI0PKETHOI0 00pa30BaTeIbHOI0 YUPEKICHUS
BbICIIIEr0 00pa30BaHuUs
«KazaHckuii HallMOHATBHBIM HCCIIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOUU

Kageopa UCT
Hanpasnenue noarorosku: 27.03.04 «YnpasieHne B TEXHUUECKUX CUCTEMAX»
[Tpoduns: Cuctemsl U cpeicTBa aBTOMAaTU3aI[MN TEXHOJOTHYECKUX MTPOLIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.kadenpoit 0O.B. Maryxuna
« » 2022r.

DK3aMeHaAlnOHHBbII ouer Ne 10
no JucuuIuimHe «MareMaThuuecKre OCHOBBI CUCTEM YIIPABIICHUS

1. Psn ®@ypwe nepuoandeckoii GyHKIIUU C TIEPUOJIOM 2T.
2. Cucrema muddepeHIHATBLHBIX YPaBHSHHH.

CocraBureJb 3axaposa U.H.

MuHHCTEpCTBO HAYKH U BhICIIEro oOpazoBanus Poccuiickoit denepannn



HwxkHekaMCKHii XUMHUKO-TEXHOJIOTHIECKUA HMHCTUTYT ((purai)
(benepanbHOro TOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICITIIETO 00pa3oBaHUs
«KazaHckuii HallMOHATBHBIN HCCIIEOBATENbCKUNA TEXHOJIOTMUECKUI YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHOLOUL

Kageopa NCT
Hanpagsnenue noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CHCTEMaxX)
[Tpoduns: Cuctemsl 1 cpeicTBa aBTOMATU3AIMH TEXHOJIOTHUYECKUX IIPOIIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna

« » 2022r.

JK3aMeHAMOHHBIN OmieT Ne 11
N0 JUCHUIUIMHE «MareMaThuyecKre OCHOBBI CUCTEM YIPABICHUS
1. Psg ®ypbe nepuognueckoit GyHKIUHU C IEPUOJOM T .
2. PemeHne HOpMaJIbHOM CUCTEMBI METOJIOM UCKIIFOUEHHUS.

CocraBureJib 3axaposa U.H.

MuHucTepcTBO HayKu U BeIciero oopasosanust Poccuiickoit ®denepanun
HmxHexkaMCKuit XUMUKO-TEXHOJIOTUYECKUN UHCTUTYT ((uiinan)
(deaepanbHOro TOCYIapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPESIKICHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAM TEXHOJIOITMYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVICT
Hanpagsnenue noaroroku: 27.03.04 «YmpaBieHue B TEXHUYECKUX CHCTEMaX)
[Tpoduns: CucteMsl U cpeicTBa aBTOMATH3AIMH TEXHOJIOTUYECKUX MPOIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit 0O.B. Maryxuna
« » 2022T.

DK3aMeHAMOHHBIN Omier Ne 12
Mo JAucHUIUINHE «MareMaTH4eCKre OCHOBBI CUCTEM YIPaBICHUS»

1. KommnekcHslit psg Oypbe.
2. TlpeoOpa3zoBanue Jlaruraca. Haxoxaenue u3o0pakeHuid (yHKITHH.

CocraBureib 3axaposa U.H.



MuHHCTEepCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit deneparumn
HmxHekaMCKUit XUMHKO-TEXHOJIOTUYECKUN HHCTUTYT ((uinan)
(henepalbHOr0 TOCYIaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEIKICHUS
BbICIIIETO 00pa30BaHuUs
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET

Dakxynomem UHDOPMAYUOHHBIX MEXHOTIO2ULL

Kageopa WVICT
Hanpasnenue noaroroku: 27.03.04 «YnpapiieHue B TEXHUYECKUX CUCTEMAX»
[Tpoduns: CucTeMbl B cpeicTBa aBTOMATHU3AINH TEXHOJIOTHYECKHIX TIPOIECCOB
Cemectp 3/4

YTBEPXAIO
3aB.kadeapoit 0O.B. MaryxuHna
« » 2022r.

DK3aMeHAMOHHBIN Omier Ne 13
Mo JUCHUIUIHHE «MareMaTH4YeCKHe OCHOBBI CHCTEM YIIPaBICHUS»

1. beictpoe npeobpazoBanue Dypre.
2. OTpIcKaHUE OpUTHHAJIA 110 H300PaKECHUIO.

CocraBurenb 3axaposa U.H.

MuHuCTepCcTBO HayKHu U BhIciero oopasosanus Poccuiickoit deneparuu
HmxHeKkaMCKH XMMHKO-TEXHOJIOTHYSCKHA HHCTUTYT ((huimai)
(benepaabHOro rocyAapCTBEHHOT0 OI0PKETHOI0 00pa30BaTEIbHOIO YUPEK ICHHS
BbICIIIEr0 00pa30BaHuUs
«KazaHckuii HallMOHATBHBIM HCCIIEN0BATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET

Daxynomem UHGOPMAYUOHHBIX MEXHOLOUU

Kageopa UCT
Hanpasnenue noarorosku: 27.03.04 «YnpasieHne B TEXHUUECKUX CUCTEMAX»
[Tpoduns: Cuctemsl U cpeicTBa aBTOMAaTU3aI[MN TEXHOJOTHYECKUX MTPOLIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.kadenpoit 0O.B. Maryxuna
« » 2022r.

DK3aMeHaAIMOHHBII outer Ne 14
no JucuuIuimHe «MareMaThuuecKre OCHOBBI CUCTEM YIIPABIICHUS

1. MuckperHoe npeobpazoBanue Oypre.
2.  OrepalOHHBINA METOM peleHnst TuQGepeHIaTbHBIX YPaBHEHUH C TOMOIIBIO ITpeodpa-

3o0BaHus Jlammaca.

CocraBureib 3axaposa U.H.



MuHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus Poccuiickoit denepannn
HmwxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(benepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa NCT
Hamnpasnenune noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX)
[Tpodwie: Cucremsl ¥ cpelICTBa aBTOMATU3ALUN TEXHOJIOTHYECKUX ITPOLIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna

« » 2021r.

JK3aMeHAIMOHHBIN o0mieT Ne 15
no jaucuuiuiHe «MareMaTu4ecKue OCHOBBI CUCTEM YIIPaBICHUS
1. Jluneiinbie quddepeHnraibHpe ypaBHEHHS.
2. OCHOBHBIE 3aKOHBI aJIT€OPBI JIOTHKH.

CocraBureJib 3axaposa U.H.

MuHucTepcTBO HayKu U BeIciero oopasosanust Poccuiickoit ®deneparnun
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(dhenepalbHOTO TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noaroroku: 27.03.04 «YmpaBieHue B TEXHUYECKUX CHCTEMAaX)
[Tpoduns: CucteMsl U cpeicTBa aBTOMATH3AIMN TEXHOJIOTHYECKUX MPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit 0O.B. Maryxuna

« » 2021r.

DK3aMeHAIMOHHBIN onJiet Ne 16
10 JUCHUIIIINHE ((MaTeMaTI/I'-IeCKI/Ie OCHOBBI CUCTEM ynpaBJ'IeHI/ISI))

1. Jluneitnsle ogHOpoaHbIe TU(depeHIaTbHbIE YPaBHEHUS C TOCTOSSHHBIMU KO-
s dunmeHTamu.

2. JIM3bIOHKTHBHAS, KOHBIOHKTHBHASI HOPMAJIbHBIC (DOPMEL.

CocraBureJb 3axaposa U.H.



MuHHCTEPCTBO HAYKH U BBICIIEro oopazoBanust Poccuiickoit denepannu
HuxHexaMCKkuii XMMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((usuan)
(deaepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BhICIIIET0 00pa3oBaHus
«Ka3zaHCKui HAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHONOULL

Kageopa NCT
Hamnpasnenune noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX)
[Tpoduiie: Cucremsl U cpelICTBa aBTOMATU3ALUN TEXHOJIOTHYECKUX ITPOLIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.kadenpoit 0O.B. Maryxuna
« » 2022r.

JK3aMeHAMOHHBIN ouJieT Ne 17
no jaucuuiuimHe «MareMaTu4ecKrue OCHOBBI CUCTEM YIIPaBICHUS
1. Cucrema nmuddepeHmansHbeIX ypaBHeHHH | mopsaka.
2. CoBepllieHHbIE HOPMaJIbHbIE (DOPMBI.

CocraBureJib 3axaposa U.H.

MuHucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit denepanun
HwmxHekaMCcKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(benepalbHOT0 TOCYJaPCTBEHHOTO OI0/IKETHOTO 00Pa30BaATEIHLHOTO YUPEKICHHS
BbICIIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATEIBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noarorosku: 27.03.04 «YmpaBieHue B TEXHUYECKUX CHCTEMaX)
[Tpoduns: CucteMsl U cpeicTBa aBTOMATH3AIIMN TEXHOJIOTUYECKUX MPOIIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna
« » 2022r.

DK3aMeHAIMOHHBIN onJiet Ne 18
10 JUCHUIIIINHE ((MaTeMaTI/I'-IeCKI/Ie OCHOBBI CUCTEM ynpaBneHI/m»

1. OneparmionHblii MeTO petienHus M pepeHnanbHbIX YpaBHEHUH.
2. Jlorudeckue cXeMbl YCTPOWCTB YIIPABIICHHSL.

Cocrasurein 3axaposa U.H.



MuHHCTEpCTBO HAYKU U BBICIIEro oopazoBanus Poccuiickoii dexepannu
HmwxHekaMCKuil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
(benepanbHOro TOCyIapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIHHOTO YUPEKICHUS
BBICIIIET0 00pa3oBaHus
«Ka3zaHCKui HaAllMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

Daxynvmem UHGOPMAYUOHHBIX MEXHOLOSUL

Kageopa NCT
Hamnpasnenune noarorosku: 27.03.04 «YnpaBieHue B TEXHUYECKUX CUCTEMAX)
[Tpodwie: Cucremsl ¥ cpelICTBa aBTOMATU3ALUN TEXHOJIOTHYECKUX ITPOLIECCOB
Cemectp 3/4

YTBEPXIAIO
3aB.xadenpoit O.B. Maryxuna
« » 2022r.

JK3aMeHAIMOHHBIN o0nieT Ne 19
no JaucuuIUinHe «MareMaTH4ecKre OCHOBBI CUCTEM YIPaBICHUS»
1. beictpoe npeobOpazoBanue dypne.
2. Cunrte3s KoppekTupyromux ycrpoiicts CAY.

CocraBureJib 3axaposa U.H.

MuHucTepcTBO HayKu U BeIciero oopasosanust Poccuiickoit ®deneparnun
HmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
(dhenepalbHOr0 rOCYJaPCTBEHHOTO OI0/KETHOTO 00Pa30BaTEIHLHOTO YUPEKACHUS
BbICIIIET0 00pa30BaHUs
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENBCKAN TEXHOJIOITMYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHONOUL

Kageopa WVCT
Hanpasnenue noaroroku: 27.03.04 «YmpaBieHue B TEXHUYECKUX CHCTEMAaX)
[Tpoduns: CucteMsl U cpeicTBa aBTOMATH3AIIUN TEXHOJIOTHYECKUX MPOIECCOB
Cemectp 3/4
YTBEPXIAIO
3aB.xadenpoit 0O.B. Maryxuna
« » 2022r.

Dk3amMeHanMOHHBIN Omier Ne 20
10 JUCHUIIIINHE ((MaTeMaTI/I'-IeCKI/Ie OCHOBBI CUCTEM ynpaBneHI/m»

1. Jluneitnble HeoqHOPOIHBIE AU depeHIINaTbHbIE YPAaBHEHUS.
2. CuHTe3 KOMOMHAIIMOHHBIX JIOTHYECKUX CXEM.

Cocrasurean 3axaposa HU.H.



MuHHCTEPCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit denepanuu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@Dakyremem WHOOPMANMOHHBIX TEXHOJOTHI
Kageopa NCT

Hamnpasnenue noarorosku: 27.03.04 «YnpapiieHre B TEXHUYECKUX CUCTEMAX»
[Tpoduns: CuctemMbl U CpeCTBA ABTOMATU3AIMN TEXHOJIOTHYECKUX MPOIIECCOB

KoMniekT 3ananuid 1151 BLINOJHEHUS
pacueTHo-rpaguuecknx pador (Ouno — 3aouHast popma)
1o quciuruimHe «MaTeMaTHuecKre OCHOBBI CHCTEM YIPaBICHHUS

Hyneesoui 6apuanm
PI'P 1. Paabl.

3ananue 1. MccnenoBarh Ha CXOAMMOCTD YUCIIOBBIE PSAJIBL:

g g+ Z J_

(2n+3) n-0(2n-5)
3ananue 2. Haiftu cymmy psizna
i 1
on(n+1)(n+2)
3amanue 3. Berauciuth yacTHYIO CymMMy psiza B cpeae Mathcad
SE
n=0 n!
3ananue 4. HaliTu 0651aCTh CXOJIMMOCTH CTENIEHHOTO Psijia:
n
i (x+4)
n=0 2n1 .

3ananue 5. Pasznoxuts dyHkimio B psin Teiinopa (Xo = 1)
f(x) =In(x+3)

3ananue 6. Paznoxuts B psag @ypswe Ha (-3; 3) hyHKIMIO
?_1, -3<x<0,

5, 0<x<3.

f(x)=



PI'P 2. {uddepenunanbHble ypaBHEHUS.

3apanue 1. Haittu pemenue 3anaun Komu: y'— Y __ i , y@ =1
X X
Bamanue 2. Haiitu pemrenue 3anaun Konm: xy'+ y = xy2

, y@=1.
3anmanue 3. HaiitTu obuiee pemeHne ypaBHeHUs

_X+2y

_2x—y'

3anmanue 4. Pemuth cnemyroriee quddepennmanbHoe ypaBHenue || mopsiika ¢ pa3sHbIME MPaBbIMH Ya-
CTSIMU:

y'—4y=f(x).
a) f(x)=4x%; 6) f(x)=3¢%"; B) f(x)=3x-sin 2x + 2cos2x.

3aganue 5. PelmTs cleayronyto KpaeByro 3a/1auy:
y"-5y"+6y'=0, y(=1)=0,y'(0)=1y@) =0.

3ananue 6. Pemuth cuctemy muddepeHINaTbHBIX YPaBHEHUIH

dx
pra 2X+Y,;
x(0) =L y(0) =3.
& X+2Y;
dt

PI'P 3. DjieMeHTBI ONepallHOHHOT0 HCYMCICHHS.

3ananue 1. Haiftu n3o0paxenust GyHkumii

f(t)=sin’t; f(t)=e'cos’t.

3ananue 2. HaiiTn opuruHaibl IO JaHHBIM W300payKeHHSIM

= 1 = p+3
f(p)= i [(P)=— .
(p-D(p” -4) p(p” —4p+3)
3ananne 3. C TOMOIIBIO TEOPEMBI PA3TIOKEHHUST HAWUTH OPUTHHAI IS PYHKITUH
= 1
f(p)= ,
(p) pX +aX

rae K — HaTypajabHOE YHCIIO.

3ananue 4. B cpene Mathcad naiiti n3o0paxenust GpyHKIuit

f(t)=tsin(at); f(t)=tcos(at); f(t)=e™.

3amanue 5. B cpene Mathcad naiiTi opuruHanbl Mo JaHHBIM H300paKESHUSIM
— 1 - 1 1
f(p)= o f(p)==- :
p+a p 1+p-T

3ananne 6. OneparOHHBIM METOIOM PENINTH 3a1aqy Komm:




yy=6e ', 30)=3, 1'(0)=1.

PI'P 4 . Anre0dpa JIOTMKH.
3anaua 1. PaBHOCHIIBHBI JIU ciieayromue GopMyIibl alreOpbl JOTHKU:

Fy,2)=((x>y)v)ar((xAy)~Zz)
GXY,2)=(XAYAZD)V(X—> YV)A Z).
3anaua 2. IIpoBepuTs, ABISETCS M cleayonas (opMylia TaBTOJIO0rueil anreOpbl JOIUKHU:
(PAQ—>R)A(R Q) (P—>R)
3amaya 3. ®opmyny F (X,Y,2) u3 3adauu | paBHOCHILHBIME IIPEOOPA30BAHUSIMH PUBECTH

cHavajna k C/IH®, a 3atrem kK CKHO®.

3anaua 4. Ucnonwsizys CIAH®, naiitu Hanbosiee npoctyro Gopmyiy aareOpsl JOTUKHU OT 4-X

HepeMeHHI)IX, HpI/IHI/IMaIOHIYIO 3HAYCHUC 1 Ha CJICIIYIOHII/IX Ha60an 3Ha‘I€HI/If/'I HepeMCHHLIX:
F(0,0,1,1)=F(1,0,0,1)=F(0,1,0,0)=F (0,1,1,1) =1

3anaua 5. Ucnoneizyss CKH®, naiitu Hanbosee nmpocTyto ¢popmyity anreOpsl JIOTUKU B OT 4-X

NIEPEMEHHBIX, IPUHUMAIOLYI0 3HaueHue 0 Ha clIeyoIuX Z Habopax 3HaYeHUI epeMEHHbIX:

F(0,1,0,1)=F (1,0,0,1)=F (0,1,0,0)=F (0, 0,0, 1) =0
—1 | h
a—| — C
'_[bJ _a}_'

3anaua 6. Yopoctuts cienyrouryro PKC:
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