MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Hupextop NI

YTBEPXJIAKO /M.H. Bonnaes/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

27.02.2026 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.2.4 Cucremsl ynpaBiieHUs XUMUKO-TEXHOJIOTUYECKUMHU MIPOLIECCAMU

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

18.03.01 XuMuueckas TEXHOJIOTUA

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HamnpasienHocTh TexHOJIO0THsI XMMUYECKON 1epepabOoTKH JIPEBECHHBI
Kypc 3
Cemectp 5

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

180/5 YaCOB/3aYETHBIX €IUHHUI]

36 JacoB

- 4acoB
54 JacoB

- 4acoB
90 JacoB

6 JacoB

- cemMecTp
54 JacoB
30 4acoB

5) ceMecTp

- cemMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmanibHOCTH) 18.03.01 XuMudeckast TEXHOJIOTHS

[TporpamMmmy cocTaBuIu:

JIOLIEHT JIOII COI'JTACOBAHO P.X. Iaitnyniaun

(1OMKHOCTD) (xadenpa) (N.0. damuus)

JIOLEHT C yYCHOH CTENICHBIO JOI1 COTI'JTACOBAHO P.X. Iaiinymiun
KaHJIMJaTa HayK

(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa nepeBooOpabaThIBarOIIMX MPOU3BOJICTB

(HammMeHoBaHUe Kadeaphl)
13.01.2025 poTOKOJ Ne 5

(mara)
3aBenyronmii kKageapoit COT'JTACOBAHO P.X. lalinymma

(1.0. ®amunus)

Pa6ouas mporpamma COI'JTACOBAHA ¢ ¢akynbTeToOM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYET peiictByromeit OI1.

3aBenyromuit kadenpoit COI'JTACOBAHO P.X. laitnymina
(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHccHM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): Kponnotos Anekcanap EprenseBuy, 3amecturens qupekropa OOO "[laitH"

Pabouas mporpamma npoBepeHa u 3apeructpupoana B YMI] 27.02.2026 r.
Crnermmamuct yueono-meroandeckoro nearpa COI'JIACOBAHO /T.A. CmupHosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

]_[CJ'IBI-O OCBOCHHA IUCHUIINIMHBI ABJIACTCA AOCTHXKCHHUC INNIAHUPYEMBIX PE3YJIbTAaTOB O6yLIeHI/I$I,

cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaMMEHOBAHME | MHAMKATOPA JOCTHIKCHUS

KOMIIETCHIIMU KOMIIETCHIIUU
1. IIK-1 ITK-1.1 3HaerT: 3HAHMS: - OCHOBHBIX IIPUHIUIIOB OpraHU3aluu
Crniocoben - COBpEMEHHBIE IIPOLIECCOB XUMUYECKON TEXHOJIOTHH; - METOJOB
OpPraHU30BbIBATH | TEXHOJIOTUYECKHE OLIEHKU 3P PEKTUBHOCTU ATUX NPOU3BOJACTB U UX
1 00ecIieunBaTh |IPOIECCHl XMMUYECKONH — |BO3AECHCTBUSA HAa OKPYXKAIOIIYIO CPENLY.
BBITIOJTHCHHUEC nepepaboTKU JPEBECUHBI; |YMEHHUS:
TEXHOJIOTMYECKH |- TEXHUYECKHUE HABbIKH:
X IIPOLIECCOB XapaKTEPUCTHUKH,
XUMHUYECKON Ha3HA4YCHUE U
nepepadoTKu BO3MOKHOCTH
JIPEBECUHBI 00opyI0BaHuUs AT

XAMHYECKON

nepepaboTKU APEBECHUHBI,
- HOpPMaTUBHO-
TEXHUUYECKYIO
JOKYMEHTALUIO U
TEPMHUHOJIOTHIO;

- I0KA3aTeIu KayecTBa
BBIITYCKaeMOU
HMPONYKIHH; -
TpeOOBaHUS OXpaHbI
TPy, NOKAPHON
0€30MacHOCTH U
HPOU3BOJICTBEHHOU




I1IK-1.2 ymeer:

- COCTaBJIATh U
0hOpMIIATH
TEXHOJIOTUYECKYIO
JOKYMEHTAIIUIO;

- OpPraHU30BBIBATH U
KOHTPOJIMPOBATH
TEXHOJIOTUIECKUE
IPOIIECChl XUMUYECKON
nepepaboTKU JPEBECUHBI,
- BBISIBIISATh
HEUCTIPABHOCTH
000opyI0BaHNS;

- IJTAaHUPOBATh
BBINOJIHCHUE
IPOM3BOJICTBEHHOTO
3aJIaHuUs;

- OCYILIECTBIISITh
KOJINYECTBEHHBIC U
KaueCTBCHHBIC
U3MEPEHUS BBITYCKAEMOM
MPOIYKIIMH U aHAJIUA3 €€
COOTBETCTBUS
HOPMAaTUBHO-
TEXHUYECKUM
TpeOOBaHUIM

3HAHHA:

YMEHHUS: - COCTABJIATh CTPYKTYPHBIE CXEMBI
TEIJIOBBIX aIlllapaToB, MAILMH U IPYIUX TEXHUYECKHUX
CHUCTEM HUCIIOJIb3YEMBIX B IIOJOTPACIH.

HABBIKH:

[1K-1.3 - pa3zpabarbiBaer
TEXHOJIOTUIECKHE
HpoIecChl XMMUYECKOH
nepepaboTKU JPEBECUHBI,
- pa3zpabaThiBaeT
TEXHOJIOTUIECKYIO
JIOKYMEHTALUIO;

- COCTaBJISICT
TEXHOJIOTUYECKUE KapThl
Y TIPOU3BO/ICTBEHHBIC
rpadukuy;

- COTJIaCOBBIBACT
TEXHOJIOTUYECKYIO
JOKYMEHTAIHIO B
YCTAHOBJICHHOM ITOPSIJIKE;
- OCYIIECTBIIAET
PYKOBOJICTBO
MIPOM3BOICTBEHHBIMH
npoleccaMmu

3HAHUS: - TEXHOJIOTMYECKOI0 IIpoLecca B
COOTBETCTBHUU C PETJIAMEHTOM, C Y4ETOM HOPM
BbIPA0OTKH U TEXHOJIOTHUECKUX HOPMATHBOB
pacxo/10BaHus ChIpbs, MATEPUAIIOB U
HHEPreTUYECKUX 3aTpar.

YMeHHSI: - OCYILECTBIISATh BEICHUE
TEXHOJIOTHYECKOI0 IIPOLIECCA B COOTBETCTBUH C
pEriIiaMeHToM, C y4eTOM HOPM BBIpaOOTKH U
TEXHOJIOTMYECKMX HOPMATHUBOB PacXOJ0BaHUS ChIPbS,
MaTepUajoB U SHEPTreTUUECKUX 3aTpaT.

HABBIKH: - OPTaHU3ALIUN OCYILECTBIATh
TEXHOJIOTHYECKHH MPOLIECC B COOTBETCTBUH C
pErJamMeHToM, C y4eTOM HOPM BBIpaOOTKU U
TE€XHOJIOTMYECKMX HOPMATHUBOB PacXOA0BAaHUS ChIPbS,
MaTEepUajIOB U YHEPTETUUECKUX 3aTpaT.




2. TIK-2
Cnocoben
OCYIIIECTBIISATH
KOHTPOJTb
KavyecTBa
IPOJYKLIHH,
BBISBIISTE
HEITOCTATKU B
TEXHOJOTHYECKH
X TIporieccax u
HEUCIIPABHOCTH
B
TEXHOJOTHYECKO
M
0o0opynoBaHUU

I1K-2.1 3Haer:

- PEKUMBI
TEXHOJIOTHYECKHX
MPOLECCOB XUMUYECKOU
nepepaboTKU APEBECUHBI,
- HOpMaTHUBHO-
TEXHOJIOTHYECKYIO
JOKYMEHTALUIO;

- METO/IbI U MpaBuUIIa
POBEICHUS
MOHHMTOPHHTA
IIPOM3BOJICTBEHHBIX
IIPOILIECCOB;

- TEXHUYECKHE
XapaKTePUCTHKH,
Ha3HAYCHUE U
BO3MOXKHOCTH
000pyI0BaHUS JJIs
XUMUYECKON
nepepaboTKU JPEBECUHBI,
- IOKa3aTeIu KauecTBa
BBIITYCKaeMOM
IPOYKIINH;

- BUJIBI Opaka, 1e(h)eKToB
MPOIYKIIMH U CIIOCOOBI
UX yCTpaHEHWUST,

- METO/IbI OIPEeIICHUS
nokasaTesie Pu3nko-
MEXaHUYECKUX CBOMCTB
HCTIOJIB3yEMOTO CBIPhS,
MPOIYKIIHH,
nosrypabpuKaToB u
TOTOBBIX M3/IENHi;

- TpeOOBaHUS OXPAHBI
TpyJa, 0KapHON
0€30MacHOCTH

3HAHWUSL: - OOIUX MMPaBUJI pacueTa U U3MepeHus
MapamMeTpOB TEXHOJIOTHYECKUX MPOIECCOB CUCTEMBI
YIpaBIeHUS XUMUKO-TEXHOJIOTHUECKUMU
IIPOLIECCAMH.

YMEeHHus:

HABBIKU:




[1K-2.2 ymeer:

- OTIPENIENATh METOIbI
IPOBECHUS
MOHHTOPHHTA
TEXHOJIOTHYECKHX
MPOLECCOB XUMUYECKOU
nepepaboTKU APEBECUHBI,
- HHTEPIPETUPOBATH
MOJTy4YEHHBIE PE3yJIbTaThl
MOHHTOPHHTA;

- ONPEIEINATh TOKa3aTeIH
KOHTPOJIBHBIX
apaMeTpos;

- BBISIBIISITH
HEUCTPABHOCTH
000pyI0BaHUs
BU3YaJIbHO U CPEICTBAMHU
KOHTPOJIS;

- IJTAaHUPOBATh TpaduK
BHECEHHUSI KOPPEKTHPOBOK
B IIPOU3BO/ICTBEHHbBIC
IIPOIIECCHI IPU
BBISIBJICHUH OTKJIOHEHUIA;
- 0pOpMIIATh
JIOKYMEHTAIUIO 0
pa3paboTke
KOPPEKTUPYIOIIUX

3HAHUA:

YMeHHSI: - TOIONPaTh MPABUILHBINA METO
MOHHTOPHHTA TEXHOJIIOTUYECKOTO MPOIIecca; -
00pabaTheIBaTh aPHOPHYIO HH(OPMAITUIO; - BHOCHUTD
KOPPEKTHPOBKH ISl YCTPAHEHUS BBISIBICHHBIX
OTKJIOHCHUH.

HABBIKH:




[1K-2.3 - onpenensier
KOHTPOJIHPYEMBIE
napameTpsl
TEXHOJOTUIECKHIX
MIPOLIECCOB U
MIPUMEHSIEMOTO
000pyI0BaHNS;

- OpraHu3yeT TEKYLIUN
MOHHUTOPHHT
MIPOU3BOJICTBEHHBIX
MPOLIECCOB U
000pyI0BaHUS C YUETOM
KOHTPOJIbHBIX
apaMeTpos;

- BHOCHUT OIEPATHUBHbBIE
KOPPEKTUPOBKH B XOJIC
BBITIOJTHEHUS
MIPOU3BOJICTBEHHBIX
MIPOLIECCOB B CIy4yae
BEISIBJICHHSI OTKJIOHCHU
OT KOHTPOJIbHBIX
apaMeTpos;

- IPOBOJIUT aHATU3
pe3yabTaToOB
MOHHUTOPHHTA JJIs
BBISIBJIICHUSI IPUYHH

3HAHUSL: - TEXHHUUYECKUE CPEICTBA JIJIsl U3MEPEHUS
OCHOBHBIX ITAPaMETPOB TEXHOJIOTUIECKOTO MPOLIecca,
CBOWCTB CHIPbS, TPOIYKIIMH U OTXO/IOB.

YMEHHSI: - aHAJIM3UPOBATh TEXHOJIOTMYECKHIA
MIPOLIECC, BBISBISTH €r0 HEJOCTATKH C yYETOM

3¢ (PEKTUBHOCTH UCIIOIB30BAHUS 000PYI0BaHHUSI,
CBIPbsI U BCIOMOTATENbHBIX MAaTEPUAIIOB.

HABBIKH: - TPAMOTHOT'O UCIOJIb30BAHUS
Pa3zHOOOPa3HBIX TEXHUYECKUX U HHPOPMAIIMOHHBIX
AIIEMEHTOB, CUCTEM YIIPABJICHUS U aBTOMATU3AINHU; -
MCTIOJIb30BAHUS TEXHUYECKHUX CPE/ICTB IS
M3MEPEHHUs] OCHOBHBIX ITapaMeTPOB
TEXHOJIOTUYECKOT0 IIPOIECcca, CBOMCTB ChIPbs U
MPOJYKIIMH U aHAJIM3a TEXHOJIOTHYECKOro Mpoliecca,
BBISIBIICHHS €70 HEIOCTATKOB C yYETOM

3 PEKTUBHOCTH UCIIOIB30BAHUS 00OPYIOBaHUS,
CBIPbSI U BCIOMOTATEIbHBIX MAaTEPUAIIOB.

OTKJIOHCHHI;
- pa3pabaThIBaeT
KOPPEKTHPYIOLIHE
MEpOTIPHUATHS TIO
YCTpaHEHUIO
BBISIBIICHHBIX
3. TIK-3 [1K-3.1 3HaerT: 3HAHUSL: - IPUHIMIBI pa3padOTKU JOKYMEHTAluU
Crniocoben - HOpMaTHUBHO- CUCTEMBI yIIPaBJICHUSI XUMUKO-TEXHOJIOTUYECKUMU
pa3pabaTbIBaTh |TEXHOJIOTUYECKYIO IIPOLIECCAMH.
HPOEKTHYIO, JIOKYMEHTALUIO; YMEHHs:
TEXHUYECKYIO M |- TEXHOJIOTHIECKHE HABBIKM:
TEXHOJIOTHYECKY [IPOIIECCH TPOM3BOACTBA
10 BBIITYCKaeMOM
JOKYMEHTAIUIO |[POAYKIIUN XUMHUYECKON
JUIS nepepaboTKU APEBECUHBI,
OpraHu3aIu - PEKUMBI
IPOLIECCOB TEXHOJIOTUIECKUX
XUMHUYECKOH IIPOLIECCOB XUMUYECKON

rnepepadoTKH

epepadOTKN APEBECHHEI




JIPEBECUHBI I1K-3.2 ymeer: 3HAHUA:
- 0hopMILSITH YMeHHSI: - TOI0MpaTh 000pyI0BaHUE TS
TEXHUYCCKYIO obecrieueHust TEXHOJIOTMYECKOro Mpolecca.

JAOKYMCHTAILMIO B HaBbIKH:
COOTBETCTBUH C

YCTaHOBJICHHBIMU
HOPMAaTUBHO-
TEXHHUYECKUMU
TpeOOBaHUSIMU;

- OCYILECTBIISATH TOAOOP
MaTepuaioB U
KOMIUTICKTYIOIIUX IS
BBITIOJTHEHUS
MIPOU3BOJICTBEHHOTO
3aJlaHus;

- OCYILIECTBIISITH PACUETHI
pacxo/ia ChIphbS,
MaTepUaioB U
TPYA03aTpaT COTJIaCHO
TEXHOJIOTHIECKOMY
poIeccy;

- popMupOBaTH KOMILJIEKT
TEXHUYECKOU
JIOKYMEHTAIUH JIJIst
COTJIaCOBaHUs C
BBIIIIECTOSIIIIAM
DPYKOBOJICTBOM

[1K-3.3 - paccunThiBaeT |3HAHMMA: - METOAMKHU pacyeTa CMET U HOPM
HOPMBI pacxojia ChIpbsl, |BBIPAOOTKHU.

MaTepUaIOB U YMeHHsI: - pa3pabaThiBaTh JOKYMEHTAIHIO CUCTEMbI
TPy/03aTpaT Ha YIPABICHUS! XUMHUKO-TEXHOJIOTMYECKUMHU
U3TOTOBJICHUE MPOLIECCAMMU.

MPOAYKIUH B HaBBIKM: - BJIaJIETh HaBbIKaMHU OPOpMIICHUS
COOTBETCTBHU C JIOKYMEHTAIlUH CUCTEMBI YIIPABIECHUS XUMHUKO-
HOPMAaTHBHO- TEXHOJIOTMYECKUMHU IIPOLIECCAMHU.

TEXHUYECKOM

JTOKYMEHTaIel u

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JlucuuminHa OTHOCHTCS K 4acTH, (GOpMHUPYEeMOI ydJaCTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUI
OIIOIL

JuctuniuHa sSBisieTcst 00s13aTeIbHOM

Jns  mpojpomkeHust  (GopMHpoBaHUS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
NpPEeIIECTBYIONIMX TUCIMIUIMH: BBenenue B umxeHepHyto aearenbHoctsb (I1K-1), Teopernueckue
ocHOBbI 0e30TxoaHbIX TexHonorui (IIK-1), IloaroroBka apeBecuHBl K XUMUYECKOW MepepaboTke
(ITK-1), Ctpyktypa u copOruonHble cBoiicTBa 1emntono3sl (I1K-1), BBenenue B MHKEHEPHYIO
nestenpHoCTh  ([1K-2), ®wusuka gpeecunsr (I1K-2); mnpaktuk: VYdueOHas mpakTHKA.
OsnaxomurenbHas npaktuka ([1K-1), YueOnas npaktuka. O3nakomutenbHas npaktuka ([1K-2)
W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJii MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETEHIIMI B CICAYIOIIMX JTUCIMIIMHAX: TeXHOIOTHS U 000pyJOBaHUE IPOU3BOICTBA




npesecubix 1T (TIK-1), KomrutekcHass xumuueckas mnepepaborka apeBecunsl  (ITK-2),
DHepreTudecKkoe UCroiab3oBanue apeBecHoi oumomaccsl (I[1K-2), TexHomorus oTaenku ApeBeCUHBI
u apesecHbix 1wuT (IIK-2), Texunomorus u obopymoBanme mpousBozacTta (anepsr (ITK-3),
KommnekcHast xumudeckas mnepepabotka apeecunsl (I1IK-3), Texnomoruss m oOopymoBaHHe
nepepadoTku BropuuHOTo Cchipbs (I1K-3), TexHomoruss m oOopynoOBaHHE TOBApPHOW IIEILTIOIO3bI
(ITK-3), TexHomorusi u obopymoBaHue mpou3BojacTBa Oymarum u kaproHa (I1K-3); mpakTmkax:
[Mpenmumomuas mnpaktuka (I1K-1), Ilpemmunnomnuas mpaktuka (I1K-2), I[IpowmsBomacTtBenHas
npakTuka. TexHonorudeckas (mpoekTHo-TexHojoruueckas) npakrtuka (I1K-2), Ilpepaumniomuas
npaktuka (I1K-3), [IpousBoacTBenHas npakTuka. TexHonorunyeckas (IpOEeKTHO-TEXHOJIOTHYECKas)
npaktuka (I1K-3); rocynapcrBeHHOl uTOroBOi arrectanuu B ¢opme: [loaroToBka K mpoueaype
3aIIMTHl ¥ 3allldTa BBIMYCKHON KBanmdukanuonHoi pabdotel (IIK-1), IToaroroBka k mporemype
3aIIUTRl U 3allUTa BBITYCKHOW KBanmudukaruonnoit padotsl (I1K-2), TlogroroBka k mpouenype
3alMTHI U 3aIIKTa BHITYCKHOM KBamupuKaruoHHoi padotsl (ITK-3)

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI' M1

I[JISI q)OpMHpOBaHI/ISI 3asaBJICHHBIX KOMHGTCHHI/II;'I HCIIOJIB3YIOTCA MCTOHOJOTMYCCKUC TCXHOJIOIUH,
peaIM3yromue ﬂeHTCHBHOCTHLIﬁ, J'II/IIIHOCTHO-OpHeHTHpOBaHHLIﬁ, HpaKTI/IKO'OpI/IeHTI/IpOBaHHHﬁ
IHOAXOJBI.

OCHOBHBIMHU CTPATCTUYCCKUMU TCXHOJIOTUSAMU ABJIAIOTCA: JICKIMOHHBIC 3aHATHA, IMPAKTHYCCKUC
3aHATHA

Ha JOCTHIKCHHUEC KOHKPCTHBIX ueneﬁ O6y‘IeHI/IH HallpaBJICHbI IIPUMCHACMBIC TAaKTUYCCKUC
TCXHOJIOTMH: 3aJJaHus1, KIIaCCHYCCKas JICKIIUA

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

S cemecTp

Konuuectso | DopMupyemsbie

Bunnl u TeMEbI 3aHATHH
JacoB KOMIIETEHIINU

Teopust aBTOMaTHYECKOI0 YNPABJICHUSA 144 [1K-1, TTIK-2,
[1K-3

Jlexuus. Teopust aBTOMaTHYECKOTO 4
ynpasnenus (TAY).

OcHoBuebie nousTusi. Knaccudpuxanus ACP. Knaccuduxanus
AJIEMEHTOB aBTOMAaTHYECKUX cUCTeM. OCHOBHBIE MOJEIIH.
Crartndeckue XapakTepucTUKu. JInHaMrIecKre XapakTepUCTHUKH.
[TpeobpazoBanus

Jlannaca. Ilepenatounsie hyaknun. OnpeeneHne nepeaaTouHon
¢byukun. [Ipumeps! TUTIOBBIX 3BeHbeB. COCTUHEHHS 3BEHBEB.
[Tepenatounsie pynkunn ACP. VcroitunBocts. [lokazaTenu
KauecTBa ynpasieHus. [Ipsmblie moka3arenu KkauyecTBa. 3aKOHBI
pEryJInpOBaHHUs.

THIBI peryiasTopoB.

Jlexmms. I'ocynapctBennas cucrema rpudopos (I'CIT). 4
Opranuzanuu no pazpaboTke U U3AaHUI0 CTaHIAPTOB.
Hopmupyromue npeobpazoBatenu. Y cTpoiicTBa, o0ecreunBaronye
paboTy TaTYUKOB BO B3pbIBoONAacHbIX moMenieHusx. ST u [1211.
YCO (ALII u ITAIT).

Ha3nauenue, npuniuns! noctpoenus u crpykrypa I'CIIL.
Crpykrypa texandeckux cpeacts ['CII. Betsu u curnanst ['CII.
PexoMeHaum 1o NpuMEHEHUIO U METOAUKE TOCTPOEHUS
(OYHKIIMOHATIBHEIX cXeM Mo roct 21.404-85. ITpunmun




(bopMHUPOBaHKS U YCIOBHOE 0003HAYCHUE
npubopa.

Jlexuusi. VI3meputenbHbIe TpeoOpa3oBaTeIy pa3InIHbIX
(bU3nIECKUX MapaMeTpoB.

PeocrarHble (HOTEeHIMOMETPUYECKNE) JATINKU. TEH30pE3UCTOPHBIE
natunku. [Ibezoanextpudeckue garunku. [IpeodpasoBarenn
ocHOBaHHbIE Ha dpdexre Xomna. IHIyKTHBHBIE, eMKOCTHBIE,
MarHUTOYYBCTBUTEIbHBIE, YIBTPAa3BYKOBbIE OECKOHTAKTHBIC
BBIKJTIOYATEIIH.

Jlexuus. Metoasl 1 mpuOOPHI 1)1 U3MEPEHUS TEMIIEPATYPBHI.
N3mepenue remnepatypsl. [lepBuunble npeodpa3oBaTenn
TeMIieparypsl. TepMoMeTpsl pacipeHus. TepMOMETpHI,
OCHOBaHHbBIEC Ha PACIIMPEHNUHN TBEPABIX Tesl. MaHOMeTpHUuecKue
TEPMOMETPBI. DIIEKTPUUECKUE TEPMOMETPHL. TepMOMETpPHI
conpotusiieHus. [lupomerpuyeckne MUIIIMBOJIBTMETPHI.
[ToreHIMOMETPBHI.

ABTOMaTHYECKHUE NIEKTPUUECKUE TOTEHIUOMETPBI.
ABTOMaTHYECKHE AIEKTPOHHBIE MOCTOBBIE CXEMbI U3MEPEHUS
TepMo3ekTpuueckux conporupiaeHuit (TC) u T.x.

Jlexuus. Metozas! 1 mpuOOpPHI AJi U3MEPEHUS

JIABJICHMSL.

OmnpeneneHne NOHITUS «1aBJICHUEY», U COOTHOLIEHUE MEXIY
eIMHUIaMHU JaBiieHust. PU3nuecKue NPUHLUIBI PA0OThI HEPBUYHBIX
npeoOpasoBareneil nasienus. Kiiaccudukanus npudopos ass
M3MEpEHUS 1aBIECHUS 110 BUAY U3MEPSEMOTO JaBJICHMUS.
Knaccudukanus npuOopoB a1 H3MEpEeHHs! TaBICHUS 10 TPUHLINITY
neictBus. YCTpoilcTBO, MPUHLMN IeHCTBUS U 00JaCTh TPUMEHEHHUS
npuOOPOB C YIPYTMMH YyBCTBUTEIbHBIMU

ayieMeHTaMu. TeH30pe3uCTOPHBIE U3MEPUTEIIBHBIE
npeoOpa3oBaTeIy CUJIbl U AaBJIEHUS (CUIIOU3MEPUTENH,
TEH30/IMHAMOMeTphl). JIndmMaHOMETpEIL.

Jlexuus. Metozas! 1 mpuOOPHI AJ11 U3MEPEHUS YPOBHSIL.
Knaccugukarus npubopos st U3MEpEHUs: ypOBHSI.
[TonnaBkoBbIE U OyliKOBBIE YpOBHEMEpHL. [ npocTaTnueckue
YPOBHEMEDSI. YIIbTPa3ByKOBBIC YpOBHEMEDPHL. PaapHbie
(MMKpPOBOJIHOBBIE) ypOoBHEMEPHL. EMKOCTHBIE YPOBHEMEPHI.
CurnanuszaTtopsl ypoBHs. Vi3MepeHue ypoBHs pasjena ¢as.
YpOoBHEMEDBI ChITYYUX MAaTEPHAIOB.

Jlexuust. Metobl v puOOPHI IS U3MEPEHUs Pacxoa.
Knaccudukanus mpubopos ist m3amepenus pacxoaa. Gusndeckue
IPUHIUIBI pabOTHl MEPBUYHBIX MpeoOpazoBaTeseil pacxoa.
ONeKTpOMarHuTHbIE (MAarHUTHO — HHIYKIIMOHHBIE),
yIABTPa3BYKOBBIE, KOPHOJIHUCOBBIE, BUXPEBbIE (BUXPEAKYCTUUYECKHE),
TEIUIOBbIE, CKOPOCTHBIE (TypOUHHBIE) pacxoaoMepbl. Pacxomomepbl
NPUHIUIA

MOCTOSTHHOTO U MIEPEMEHHOTO0 Nepenazaa nasieHus. Jlarauku
KOHTPOJIS pacxojia (MoToka). Pacxomomeps! M 103aTOPBI CHITyYUX
BEIIECTB.

Jlexuus. BropuduHbIe perucTpUpyIOLue U PEryJIUpyroLue
IPUOOPHI.

AHanorosble (3JIEKTPUUYECKHE), THEBMATHUYECKUE U TUCKPETHBIE
peryiasTopbl. ABTOMaTH4YECKUE HIEKTPOHHBIE MOCTOBBIE CXEMBI




HU3MEpEHHs TepModIeKTpruaeckux conporusieruit (TC) u T.1.
Muxkponpoueccopubie [T1]] perynsaTopsl. 3aKOHbI peryIMpOBaHUSI.
[T perynmupoBanue. [LHIMM perynupoBanue. Perynupyromime
ycrpoiictBa. CTpyKTypa u KJIacCU(DUKAIUS PETYIUPYIOLTUX
ycTpoiict (PY). JlokaibHBIE MUKPOIIPOIIECCOPHBIC PETYIISTOPHI.
OCHOBHBIE BO3MOXXHOCTH MO3UIIMOHHBIX TPOMBIIIIEHHBIX
PErYJIATOPOB.

Jlexuus. McnonHutenpHble yCTPONUCTBA - (UCIIOJIHUTEIbHbBIE
MexaHu3Mbl). Perynupyrommue opransl (PO).

HcnonHuTeNbHbIE MEXaHU3MBbI. DJIEKTPUYECKHUE NCIIOJHUTENIbHbIE
MEXaHU3MBI. DJIEKTPOIMPUBO/I C IPEOOPa30BaATEIEM YACTOTHI.
Knaccudukarus snexrpuaeckux UM: (1 anekrpoMaruuTHsie, 2
3JICKTPOJIBUTATENbHEIC). YTIpaBistomue kiamnansl. PUM B
cucTemax

ABTOMATUKH: JIEKTPOMArHUTHBIE peJie, JIEKTPOMArHUTHBIE
IyCKaTeJIM U KOHTAKTOPbI, TEPKOHOBBIE PEJIe U IPYyTHE.
Knaccudukamms

AIIEKTPUYECKUX pelie 0 NPUHLMITY UX AelicTBud. [[HeBMaTHUeckue
UCIIOJTHUTENIbHbIE MeXaHU3MbI. [1o3uIinoneps! Ha KJlamaHax.
['upaBnuyeckue UCIIOTHUTEIbHBIE MEXAHU3MBI.

Kouctpykiuu perynupyroniux oprano. PO knaccuduimpyrorcs B
3aBUCHUMOCTH OT PETYIUPYEMOr0 MaTEPUAIBLHOTO (3HEPreTHYECKOI0

Jlexuus. [Iporpammupyemeie tornueckue kKonTposuieps TIIK.
O6mee onmcanue u knaccudpukanus [JIK. TUIK 3apy0Oexnoro u
0TeuecTBeHHOro npou3sojicTBa. Komnonents! 11JIK.
ITpoueccopubie moaynu [TJIK. KomMyHUKanMOHHBIE BO3MOKHOCTH
KOHTPOJLJIEPOB.

Mertoauka Beroopa [1JIK. Bei6op kitacca koHTposuiepa
(MoHOONOYHBIH, MOyNbHBIN, PC- based, cTpanBaemblit).
CooTBeTrcTBHE KOHTpOJUIepa MexX1yHapOIHBIM CTaHAapTaM.
Hanuuue crannapTHBIX cucteM

MIPOrpaMMHUPOBAHUS U AITOPUTMOB HACTPONKH IMapaMeTPOB
KoHTpoiepa. Kparkas xapakTepucTuka CTaHAApTHBIX SI3bIKOB
nporpammupoBanus IJIK. f3eikn nporpammuposanus I1JIK mo
cragmapty IEC 61131-3. O6mue cBenennst o SCADA — cucremax.

Jlexuus. AHanu3aTophl COCTaBa U CBOMCTB BELIECTB.
I'azoananu3aropbl. TepMOKOHIYKTOMETPUUYECKHUE,
TEPMOMAarHUTHBIE, TEPMOXUMUYECKHE, ITTEKTPOXUMHUUYECKHE,
OINTUKO-a0COPOIIMOHHBIE,

IJIAMEHHO-MOHU3ALMOHHbBIE Ta30aHANIN3aTOPbl. XpoMaTorpadsl.
Bnaromeps! (rurpoMeTpbl). AHaIU3aTOPbI KUAKOCTH.
Konnykromerpsl. pH-meTpbl. I3MepeHne MyTHOCTH pacTBOPOB.
Hedenomerpsl. [I10THOMEPBI JKUAKUX CPEL.

[TpakTuueckoe 3anatue. Teopus aBTOMATHYECKOTO
ynpasnenus (TAY)

Ornpenenenne opuruHaia Mo n300paKeHUIO.
Pa3zoMKHYTOE M 3aMKHYTOE YIIpaBJICHHE.

[IpakTuueckoe 3ansTue. ['ocynapcTBeHHas cucrema nmpudopoB
(I"CII). [MpuHuun

dbopmupoBaHus mpudopa.

Pexomenaaiuu no npuMEHEHUIO U METOJUKE MIOCTPOCHUS
GyHKIMOHATBHBIX cxeM 110 rocT 21.404—85. Tpunnmmn




(dbopMHUpOBaHUS M YCIIOBHOE 0003HAUYCHHE MPUOOpA.
IIpumepsl cxeM aBTOMaTU3alUHU PA3JIMYHbIX I1ApAMETPOB.
W3yueHne criocoOOB COMPSIKECHUST aHAJIOTOBBIX CHTHAJIOB
Ha 0a3e npeoOpazosarens HIIT-1.

[TpakTrueckoe 3austue. MsmepurenbHbie IpeodpazoBaTesn 8
Pa3NINYHBIX (U3NIECKUX ITapaAMETPOB.
M3yyeHue JaTYUKOB TOKA M HAIPSDKCHMSL.

[IpakTryeckoe 3aHsTHE. MeTObI M IPUOOPHI I U3MEPEHUS 8
TEMIEPATYPHI.

VYipasieHre Ha OCHOBE TEMIIEPaTYPHON 3aBUCHMOCTH.
Hacrpoiika u xondurypuposanue [11/] perymnsropa
TPM?210 ¢ >MyJISITOPOM IIEYH.

[TpakTrueckoe 3aHsATHE. BTOpUUHbBIE perucTpUpyIOLIUE U 8
peryaupyoue npudopsl.

Hactpoiika u konpurypuposanue [1N]] - perynaropa TC4S.
[Tpumep (bbicTpoit HacTpoiikn).

W3ydeHne TEXHUYECKUX XapaKTePUCTUK U OCHOB
koH(puryprposanus raxomerpa oped TXO01.

[IpakTuueckoe 3ansaTue. MicnoiHurenbHble yCTpOCTBA - 8
(McTioNHUTEIbHBIE

MEXaHU3MBI).

Perynupyrouue oprausi (PO).

[Tpumeps! paznuuHbIX coenuHennil. MccnenoBanue
CUTHAJIOB. DJIEKTPUYECKHE LIETIN B PEJICHHON CXeME.
HacTtpoiika u nporpammupoBaHue npeoOpa3oBartens
yacToThl [TYBI.

[Tpaktudeckoe 3anstue. [I[porpaMMupyeMbIe JTOTHUECKUE 8
KOHTPOJUIEPHI

[TJIK.

N3yuenne oCHOB MOCTPOCHUS CUCTEM cOopa nHpopmaluu Ha O6aze
MPOrPaMMHUPYEMOTO JIOTUYECKOTO KOHTPOJLIEpa C MOAYJIEM
aHaAJIOr0BOT0 BBOAA/BEIBOA Siemens S7-1200.

M3yueHne TEXHUYECKUX XapaKTEPUCTHK U OCHOB
MPOTPaMMHUPOBAHUS ITPOMBIIIIICHHOTO JIOTHYECKOTO

KoHTposuiepa S7-1200.

W3yuenne BHEmHero nurepderica Ha npumepe crenaa [TJIK -150.

3aI[aHI/I$I JIJIsL CAaMOCTOSTEIbLHOM pa6OTLI, B TOM YMCJIC BBIIIOJIHCHUC
I/I3yquHe JICKOHMOHHOI'O MaT€purajia U NOAroOTOBKA K TCKYIIEMY
KOHTPOJIIO, BBIIIOJIHCHUEC U 3alllUTa MPAKTUYCCKUX pa60T, HN3YUCHUC

JIOTIOJTHUTEILHOTO MaTepHaa. 54
WMHuas koHTaKkTHAs paboTa: 0
[ToAroToBKa K K3aMEHY 30
ITpoBeeHNEe SK3aMeHa 6

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

W3ydyeHrne AMCUMIUIUHBI PEKOMEHIYETCs HadaTh C O3HAKOMIIEHUS ¢ pabodeil mporpaMmoi, ee
CTPYKTYpOl UM colep)KaHHeM pa3ZeNioB. Y4eOHBI Marepuan CTPYKTYpUPOBaH, H3y4eHHE
JUCLUIINHBI OCYILIECTBIISIETCS B TEMaTU4ECKON II0CJIEA0BATENBHOCTH.
3aHATHA JIEKHIMOHHOIO0 THNA JAlOT CHCTEMaTU3HPOBAHHBIC 3HAHMA IO JUCLHILIMHE,
KOHILICHTPUPYIOT BHUMaHUE Ha HauOoJee CIOXKHBIX M BaXKHBIX BONpocax. Bo BpeMs JEeKIIMOHHBIX
3aHATUI PEKOMEHAYETCS BECTH KOHCIIEKTUPOBAaHUE yUeOHOTro MaTepuaa; oOpamarb BHUMaHUe Ha



GOpMYyIUPOBKM UM KaTEropvH, pacKpbIBalOIIME CYTh MpoOJeMbl, SBICHUS WJIH MPOLECcCa;
3aUKCUPOBATH BBIBO/IbI u MIPaKTUYECKUE PEKOMEHIalUH.
IlogroroBka K 3aHATHAM CEMHUHAPCKOI0 THMIA BKJIOYAeT O3HAKOMIICHHE C IIJIAHOM
MPAKTUYECKOTO 3aHATUSA; PabOTy € KOHCIEKTOM JIEKIMH, BBIMOJHEHHE JIOMAIHEro 3aJaHus,
paboty ¢ y4eOHOI U y4eOHO-METOJIMWYECKOW JIUTepaTypoil, HayYHbIMH M3AAHUAMU H
QJIEKTPOHHBIMU 00pa30BaTEIbHBIMUA pPECYpPCaMH, PEKOMEHIOBAHHBIMU paboueil mporpammon
JUCLUTITUHBI.

CogepxaHue caMOCTOATENBHOH PadoThI omperensercs paboyeil MporpaMMoil THUCHUIUIMHBI,
OLICHOYHBIMH W METOAUYECKMMH MaTepuajaMi, 3aJaHUsIMU W YKa3aHUSMU [pernojaBaTes.
CamocTtosTenbHass padoTa MOXKET OCYIIECTBISTHCS B ayJUTOPHOM M BHEAyIUTOPHOH (opmax.
O} PEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEILHON pPabOThI SBISIETCS AJICKTPOHHAS
MH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpella YHUBEPCUTETa, KOTOpas OOecledyrnBaeT IOCTyN K
oOpa3oBaTenpHOl  mporpamme, paboueld  mporpaMMe  AUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOTMOTEYHBIM CUCTEMaM, MTpodeccnoHanbHbIM 0a3aM JaHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

[lepnonnuHOCTh MpOBEAEHUS, POPMBI TEKYIIETO KOHTPOJS YCIEBAEMOCTH, CUCTEMa OIEHUBAHUS
xoza OCBOEHUS JUCUUIIIIH MIPE/ICTABIICHbI B paboueii porpamme.

Paszpnen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOGHO-MeTOIMYECKOE 0OecIeueHne

Konnuectso
AK3EMILISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMCIOIINXCS B

CHnucok UCTIOJIb3yeMOM JTUTEPATYPHI
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHus
(pecypca) B cetn MHTEepHET

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. [IIpomecchl u anmapaThl XUMHUYECKON TexHomoruu [Tekcr] : 10
[yue0. mocoOue mJjis CTYJCHTOB BY30B IO CIENUATBHOCTH
"TexHonoruss KOXHM M Mexa" HalpaBlI€HUS MOATOT.
JUIUIOMUD. CHenuaincToB "TeXHOIOrus U KOHCTPYHpPOBaHHE
uznenuit nerkoi mpom-ct "] / [A. A. 3axaposa u Ap.] ; moxg
pen. A. A. 3axapoBoii. MockBa: Academia, 2006. - 521, [1] c.
ISBN 5-7695-1723-9. Dx3emmrspsl: Bcero 10.

2. |Ainmreiin, B. I'. Ilpomeccel u ammapaTtbl XHMHYECKOH
texnosmorun. OOmuit kypc. B nByx knurax. Kuwra 2|https://e.lanbook.com/book/3
[DnexTpoHHbIN pecypc] : yaeOHUK 171st By30B / AMHIITEHH B. 52082
I'.,3axapoB M. K.,HocoB I'. A.,3axapenko B. B.,3unoBkuna T.
B.,Tapan A. JI.,Kocransa A. E.,Aiitamreiin B. T'.; 3axapos M.
K., Hocos I'. A., 3axapenko B. B., 3unoBkuna T. B., Tapan
A. JI., Kocranssiu A. E. 10-e u3x., crep. Cankr-IlerepOypr:
Jlanb, 2023. - 876 c. ISBN 978-5-507-47219-2.

3. |[Ilepepa, O. B. KommbroTepHOE€ MOAETHPOBAHWE XHUMHKO-
TEXHOJIOTMYECKUX TmporeccoB B mporpamme Aspen Plus:|https://e.lanbook.com/book/3
MPAaKTUYECKOE  PYKOBOJACTBO  JUII  TEXHOJOTOB M 33254
MPOEKTUPOBIIMKOB  [DNEKTPOHHBIM pecypc] : yuebHOe
nocobue mis By30B / Ilepepsa O. B.,I'aprman T. H.; IlepepBa
O. B. Canxr-IlerepOypr: Jlanp, 2023. - 224 ¢. ISBN 978-5-
507-46520-0.

4. |Mamun, Amnaromuii Cepreesuu. lccienoBanue cucrtem 25
ynpasienus [Tekcr] : yueb. mist ctyneHToB By30B / A. C.




Manun, B. . MyxuH ; ['oc. yH-T - Beicil. 1IK. 5KOHOMHUKH. 3-
e m3n. M.: T'Y BILD, 2005. - 397 c. ISBN 5-7598-0350-6.
DK3EMIUIAPHL: BCero 25.

5. |XKykos, b. M. MHccnepnoBanue cucteM ylnpaBiIeHUS
[DnexTponnsiit pecype] : yueonuk / XKykos b. M., Tkauesa E. | https://e.lanbook.com/book/2
H. Mocksa: [amkoB u K, 2022. - 208 c¢. ISBN 978-5-394- 77283
04459-5.
6. [([TanTeneeB, Anapeit Bragumuposuu. Teopus ynpaBieHHsS B 10
npuMmepax u 3aaayax [Tekct]| : yue6. mocoOue i CTyIEeHTOB
BTYy30B / A. B. IlanTtenees, A. C. bBoprakoBckuii. M.: Beicias
mkona, 2003. - 582 c¢. ISBN 5-06-004136-0. Dx3eMIUIApHIL:
Bcero 10.
6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHue
NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 004 (1) MAIINHA PE3P P-10 (1), Dxpan na|Microsoft Windows
mratue 180*180cm Combiflex Type|Enterprise, CmnpaBounas
D Medium (1), Kommiekr y4eGHOM|mpaBoBas cucreMa
mebemnu (1) "KoncynpTaHt [Tmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnexr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JUI PELIeHHs OCHOBHBIX
110JIb30BATEIbCKUX 3a/1a4
2. 162 (1) [TpoexTop mynsTuMmenuiinbiii Hitachi{Microsoft Windows
CP-RX93 (1), Crpyxkoorcoc 230 B|Enterprise, CnpaBouHas
(1), Dkpan HacTEeHHBI pPYJIOHHBIH |IpaBoBas cucreMa
200x200 cMm (1), Kommnexkr yuebHoit|"Koncynbrant [Tmroc”,
mebenu (1) Microsoft Office
Standard, Arent Dr.Web,
Kommnekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,

Microsoft Visual Studio
Enterprise, Kommiext 10
JUId PELIEHUs OCHOBHBIX
110JIb30BATEIbCKUX 3a/1a4




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE U3j1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTATOYHO IIPpaBUJIbHBLIC (1)OpMy.]'II/IpOBKI/I, HCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPHUS C IMPAKTUKOW, IPU 3TOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE PEHIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[lpumepsl THUIOBBIX KOHTPOJIBHBIX 3amaHuii W3 0a3el  QoHnma
00pa30BaTeNIbHON NpOrpamMmme.
,ﬂ,aHOZ TEXHO/NIOTNYEeCKaAa IMHUA COCTaBOM (HaCOC, annapat cMeleHunA, 6aK)

Yucnosble 3HAa4YEHUA KOHCTAHT

1) n=10 2)Ccm=0,653)P=1,2 4) Ca=0,225) T1=0,5 6) T2=0,555 7) T3=0,21
Onpeaenutb:

1) Bo3amoXKHble ynpasastowme Bo3aencramsa

2) BO3MOKHble KOHTPOJIMPYEeMble BO3MYLLEHUA

3) Bo3MOXHble HEKOHTPOIMPYEeMble BO3MYLLLEHUA

4) Bo3MOXHble ynpasasemble nepemeHHble

5) YcToiumBsocTb cuctembl (Mo anrebpanyeckomy n rpadpuyeckomyKkputepuio)
CocTtaBuTb:

1) CTpyKTYpHYIO cxemy € nepeaaToyHbiMU GYHKLMAMM

2) Tunosyto cxeMy aBTOMaTU3aLMN TEXHOIOTMUYECKON IMHUU

3) Tunosoe pelleHWe 3a4a4n aBTOMaTU3aL MU

4) Onucatb paboTy NMHUK

[Tepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlKN
Bonpocobl K 1 atTectaumu:

1. OcHOBHbIe NOHATMA U onpegeneHunA.

2. Knaccnoukauma ACP. KnaccudmKauma afieMeHTOB aBTOMAaTUYECKUX CUCTEM.

OIICHOYHBIX CPEJCTB

3. OcHoBHble mogenun. CTaTuyecKkme XapaKTepUCTUKU. JUHaMNYeCKne XapaKkTePUCTUKN.

4. AnddepeHumanbHble ypaBHeHUA. JInHeapusaums. MNpeobpasosaHua JSlannaca.

5. NepepatouHble oyHKLUMU. OnpeaeneHne nepesaTtoyHon GyHKLUK.
6. Mpumepbl TUNOBbIX 3BEHbLEB.
7. CoeAnHEHUA 3BEHbEB.

8. NepepaToyHble dyHKLUMN ACP.

9. YacToTHbIEe XapaKTePUCTMKM JlorapupmMmyecKkmne YacTOTHbIE XapaKTePUCTURN?

Io

10. YcroumnsocTb. Kputepum yctonumsoctu. KopHeson kKputepuit. Kputepuii Ctogonsl.Kputepuit MNypsuua.

Kputepnin Muxainosa. Kputepuii Hankeucra.

11. 3aKoHbl peryanpoBaHuA. Tunbl perynaTopos.

12. TocypapcteeHHas cuctema npubopos (FCN). TouHoCTb NpeobpasoBaHUANHPoOpMaLMn. OCHOBHbIE

onpegeneHnAa n NOHATUA MeTPOI0TUN. MeTtoabl N3MepeHnAa.

13. Knaccudpukaums KUNM. Buapl nepBrYHbIX NpeobpasoBaTene.



14. NpuHumnn popmmpoBaHus npubopa.

15. OnpeaeneHue n KnaccudmuKauma cCMCTEM aBTOMATUYECKOro KOHTPOIA.

16. NpeobpaszosaTtenn. Hopmupytowme npeobpasosatenn. MM n M3MN, YCO (ALN nllAN).
17. YctpolicTBa, obecneymsatowne paboTy 4aTHMKOB BO B3PbIBOOMACHbIX NOMELLEHUAX.

18. I3amepeHne TemnepaTypbl. MNepBuYHbIe NpeobpasoBaTenn TemnepaTypbl. TepMoOMETPbIpaCLLUMPEHUS.
TepmomeTpbl, OCHOBaHHbIE HA paclIMpPEeHNN TBEPAbIX Ten.

19. MaHoMeTpUYEeCKne TEPMOMETPbI. INEKTPUYECKME TEPMOMETPbI. TEPMOMETPLICONPOTUBAEHUA.
Bonpochbl Ko 2 atTectauunm:

1. MpomeTpUyeckme MUANNBONALTMETPLI. MOTEHUMOMETPbI. ABTOMATUYECKMEINEKTPUYECKNE
NoTeHUMOMETPbI. ABTOMATUYECKME 3/IEKTPOHHbIE MOCTOBbIE CXEMbI U3MEPEHUATEPMOINEKTPUYECKUX
conpotusnennii (TC).

2. UamepeHune gasneHus. NMepBuyHble npeobpasosatenm aasnenua. Knaccudpurkaumanpmnbopos ana
n3mepeHua gasneHna. MaHomeTpbl ¢ TpybyaTol Npy»mMHoi. MembpaHHblemaHomeTpbl. CUAbGOHHbIEe
MaHOMeTpbI. MPOMBbILWAEHHbIN JATYUK AABAEHUS.

3. MamepeHue pacxoga. MepBuUHble NpeobpasoBaTenim pacxoaa. PacxogomepbinepemMeHHoOro nepenaaa
AaBneHus. Pacxofomepbl NOCTOAHHOMO Nepenasa AaBneHus.

4. TaxomeTpuueckue (TypbrHHbIe) pacxodomepsbl. YbTPa3ByKOBble PacXoA0Mepbl.INeKTPOMarHUTHbIe
pacxogomepsbl. Buxpesble pacxogomepbl. KOproamcosble pacxoaomepbi.

5. M3amepeHue ypoBHA. Mprbopbl 4N1A U3MepeHnn ypoBHA. MexaHWYecKnii NonnaBKoBbINYpoBHeMEp.
ByliKoBbIi ypoBHEMEP. [MAPOCTATUYECKMI YpOoBHEMEP. YbTPa3BYKOBOW ypoBHeMep.PagapHbIi
ypoBHeMmep.

6. YpoBHemMepbl 414 CbINy4ynx maTepmanos.
7. Mpnbopbl 4N N3SMEPEHUA COCTaBa M Ka4yecTBa BELLLECTB.

8. [laTunKK AN HEB3PLIBOOMACHON M B3PbIBOONACHOM 30HbI. Bapbepbl 6e3onacHoCTU.MHTeNNeKTYaNbHble
AaTYMKK.

9. KnaccuduKauma anektpuuecknx UM: (1 anekTpomarHuTHble, 231eKTpoasuratesbHble). LLiarosble
Asuratenu. [lpurateniv NOCTOSAHHOTO TOKAa. ACMHXPOHHbIE MCUHXPOHHbIE ABUraTeNu.

10. PUM B cuCTEMAX aBTOMATUKM: 3/IEKTPOMArHUTHbIE pese, 31eKTPOMArHUTHbIENYCKATeNN U KOHTaKTOPbI,
repKoHOBbIE pene u apyrue.

11. Knaccndumkaums MCNONHUTENbHbIX YCTPOMCTB.
12. Perynnpytowme opraHbl. KOHCTPYKLMW PeryanpyowmMx OpraHoB UCNOJHUTENbHbBIXYCTPOWCTB.

13. Ha3HauyeHMe BTOPUUHBIX NPNBOPOB. MUKPOMNPOLECCOPHbIE BTOPMYHbIE NpMbopbl.MeTponornyeckne
XapaKTEPUCTUKMN U3MEPUTENbHbIX MPUBOPOB 1 YCTPOMCTB.

14. OcHoBHble ¢yHKUMM MK, MpUHUMNbI NOCTPOEHMA. XapaKTepUCTUKANpPOLLECCOPOB. XapaKTepmucTmka
KaHan0B BBOAA/BbIBOAA. KOMMYHMKALMOHHbIE BO3MOMKHOCTUKOHTPONEPOB.

15. KoHTponnepol pupm Allen — Bradley, GE Fanuc, Siemens.
16. KpaTKaA xapaKTepucTrKa CTaHAAPTHbLIX A3bIKOB NporpammuposaHua MJK.

17. O6bwwme ceegeHmnsa o SCADA — cuctemax. OcHoBHble GyHKLMKU SCADA —cucTemM. ApXUTEKTYpPa NOCTPOEHMUA



SCADA — cuctem. SCADA Kak OTKpbITaa cuctema.

18. MacwTtabupyemoctb. DCS- cuctembl. CoctaB n ocobeHHOCTU nocTpoeHusa DCS-cuctem.



