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

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Hexan WJIII

YTBEPXJIAKO /M.H. Bonnaes/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

13.02.2025 r.
PABOYAS ITPOI'PAMMA JJTUCHUIIJIMHBI (MOAYJIS)
b.1.2.3 Cucremsl ynpaBiieHUs] XUMUKO-TEXHOJIOTUYECKUMHU MPOIIECCaMU
(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)
HanpaBnenune noaroToBku
(crienuanbHOCTD) 18.03.01 XumMuveckast TEXHOIOTHs
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb TexHoorns XMMIU4EeCKON nepepaboTKU APEBECUHBI

Kypc 3

Cemectp 6

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]

10 JacoB
- 4acoB
14 JacoB
- 4acoB
24 JacoB
6 JacoB

- cemMecTp
120 JacoB
30 4acoB

6 cemMecTp

- 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 3apeructpuponana B YMI] 25.02.2025 r.
Crnemmamuct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U.P. Banuea/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIIETCHIIMU KOMIIETCHIIUU
1. IIK-1 ITK-1.1 3HaerT: 3HAHMS: - OCHOBHBIC IIOHATHS TEOPUU YIIPABIICHUS
Crniocoben - COBPEMEHHBIE TE€XHOJIOTHYECKUMH ITPOLIECCaMU;
OpPraHu30BbIBATH |TCXHOJIOTHYCCKUEC YMEHUs:
U obecrieunBaTh |IPOLECChl XMMUYECKOH |HABBIKH:
BBIIIOJIHCHHE nepepaboTKU JPEBECUHBI;
TE€XHOJIOTHYECKH |- TEXHUUYECKUE
X IIPOLIECCOB XapaKTEPUCTHUKH,
XUMHUYECKON Ha3Ha4YCHHE U
nepepadoTKu BO3MOKHOCTH
JPEBECHHBI 00opyI0BaHuUs AT
XAMHYECKON
nepepaboTKU APEBECHUHBI,
- HOpPMaTUBHO-
TEXHUUYECKYIO
JOKYMEHTALUIO U
TEPMHUHOJIOTHIO;
- I0KA3aTeIu KayecTBa
BBIITYCKaeMOU
HMPONYKIHH; -

TpeOOBaHUS OXPAHBI
TpyAa, MOKAPHOU
0e30IMacHOCTH 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

3HAHUA:

yMeHHs1: - 000CHOBAaHHO BBIOMpATh CPEJICTBA
yIpaBJEHUS; - HaJIa)KUBaTh, HACTPAUBATh U
OCYILECTBIIATh IPOBEPKY 000PYNOBaHUS U
IIPOrPaMMHBIX CPE/ICTB; - AaHAJIM3UPOBATh
TEXHOJIOTUYECKH ITPOLIECC KaK OOBEKT yIPaBICHUS;
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

3HAHHUS: - COBPEMEHHbIE TEXHUYECKHE CPE/ICTBA
CHUCTEM YIPABJICHUA; - TUIIOBBIC CXCMbI YIIPABJICHUA
1 aBTOMAaTU3aIllnu XUMHUKO-TCXHOJIOTHYCCKUX
MIPOIIECCOB.

YMEHHSI: - QaHAJIM3UPOBATh TEXHOIOTUYECKHUIA
MpoIIecC KaKk OOBEKT yIpaBICHHUS.

HaBBIKH: - CTIOCOOHOCTBIO BBISBIISATH U YCTPAHSTD
OTKJIOHCHUA OT pC)KUMOB pa6OTI>I TEXHOJIOTUYCCKOI'O
000pyIOBaHUS M MTAPAMETPOB TEXHOIOTUIECKOTO
mpolecca. - MeToJamMu ananusa 3¢ (HeKTUBHOCTH
paboThl XUMHUYECKHUX MPOU3BOACTB, OMPEICIICHUS
TEXHOJIOTUIECKUX MTOKa3aTesel mporecca MeTo1aMu
OMMpeACIICHUA OIITUMAJIBHBIX U PAllUOHAJIbHBIX
TEXHOJIOTHYECKHUX PEKUMOB pabOThI 000PYAOBAHHUS.




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

3HAHMS: - CBOWCTBA XUMUUYECKHUX 3JIEMEHTOB,
COCIMHEHUH U MaTepUaioB HA UX OCHOBE IS
peleHns 3a1a4 NpoPecCuOHaIbHOMN eI TETbHOCTH; -
COBpPEMEHHBIE TEXHUYECKHE CPEJICTBA CUCTEM
ynpasiieHus; - apxutektypy ACYTII, ocHoBHbIE
BU/JIbI CUCTEM aBTOMATHYECKOI'O PETyJINPOBAHUS U
3aKOHBI YIIPABJICHUS; - TUTIOBBIE CUCTEMBI
ABTOMATHUYECKOTO YIPABJICHUS B XUMHUYECKOM
MIPOMBIIIJICHHOCTH; - METOJIbI U CPE/ICTBA
JTUArHOCTHKYU M KOHTPOJISI OCHOBHBIX
TEXHOJIOTHYECKUX ITapaMeTpOB.

YMEHHUA:

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: - HACTPAaUBaTh U OCYILECTBIATH IPOBEPKY
000py0BaHUs U IPOTPAMMHBIX CPE/CTB; -
ONPEACIIATE OCHOBHBIE CTATUYECKUE U JUHAMUUYECKUE
XapaKTEePUCTHKN OOBEKTOB; - BBIOMPATh
palMOHAIbHYIO CUCTEMY PETYJINPOBAHUS
TEXHOJIOTUYECKOTO MPOIecca; - BHIOUPATh
KOHKPETHBIE THUITBI TPUOOPOB 11 KOHTPOJIS U
PEryJINPOBAHUS XUMUKO-TEXHOJIOTUYECKOTO

HAaBbIKH:




[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

3HaHus: - apxuTekTypy ACYTII, ocHOBHBIE BUABI
CHUCTEM aBTOMATHUYECKOT'0 PEryJIUPOBAHUS U 3aKOHbI
YIpaBJICHUSA, - TUIIOBBIC CUCTCMbI dBTOMATUYCCKOTO
YIpaBJICHUA B XUMHUYECKOU MNPOMBIIIJICHHOCTH, -
METO/JIbl U CPEJICTBA IUATHOCTUKH U KOHTPOJIS
OCHOBHBIX TEXHOJIOTHUECKUX TapaMETPOB.

YMEeHMSsI: - BEIOUpaTh KOHKPETHBIE TUIIBI TPUOOPOB
JUTSL KOHTPOJISL ¥ PETYJIMPOBAHUSI XUMUKO-
TEXHOJIOTUYECKOI0 IIpoLecca

HaBBIKHU: - IOCTPOCHUS CUCTEM YIIPABICHUS XUMHUKO
-TeXHOJIOTUYECKUMH MPOIIECCAMU; - pAOOTHI C
HOPMAaTUBHBIMH JOKYMEHTaMU IIpU pa3zpaboTke
CUCTEM YIPAaBIICHUS; - BHIOOpA TEXHUUYECKUX CPEJICTB
JJIsA I/I3MepeHI/Iﬁ OCHOBHBIX TCXHOJIOTHYCCKUX
[apaMeTpoB

OTKJIOHCHHI;

- pa3pabaThIBaeT

KOPPEKTHUPYIOILIUE

MEPOIPUSITHS 110

YCTPaHEHUIO

BBISIBJICHHBIX
3. TIK-3 [1K-3.1 3HaerT: 3HAHMS: - COBPEMEHHBIE TEXHUUECKHUE CPEJCTBA
Crniocoben - HOpMaTHUBHO- CUCTEM YIPABIICHUS.
pa3pabaThiBaTh |TEXHOJIOTHYECKYIO YMEHHUA:
IIPOEKTHYIO, JIOKYMEHTAIUIO; HABBIKU:
TEXHUUYECKYIO M |- TEXHOJIOTHUYECKUE
TEXHOJIOTHYECKY [IPOIIECCH TPOM3BOACTBA
10 BBIITYCKaeMOM
JOKYMEHTAIMIO |IpOAYKLINH XUMHUYECKON
JUIS nepepaboTKU APEBECUHBI,
OpraHu3aluu - PEKUMBI
MPOLIECCOB TEXHOJOTHYECKHUX
XUMHUYECKON IIPOLIECCOB XUMUYECKON

nepepaboTKu

nepepadbOTKU IPEBECUHEI




JIPEBECUHBI I1K-3.2 ymeer: 3HAHUA:

- 0hopMIIAITE YMEHHUS: - AaHAJTU3UPOBATh TEXHUYECKYIO
TEXHUICCKYIO JOKYMEHTAIUIO, T0A0MpaTh 000pyI0BaHHE, TOTOBUTH
MNOKYMCHTAIIMIO B 3asBKU Ha MPUOOPETEHHE U PEMOHT 000PYIOBaHMUSL.
COOTBETCTBUU C HABBIKH:

YCTaHOBJICHHBIMU

HOPMAaTHUBHO-

TEXHUYECKUMHU

TpeOOBaHUSIMU;

- OCYILECTBIISATH TOAOOP
MaTepuaioB U
KOMIUICKTYIOIIUX JJIs
BBITIOJTHEHUS
IIPOU3BOJICTBEHHOI'O
3aJlaHus;

- OCYULIECTBJIATH PacyueThl
pacxo/ia ChIphbS,
MaTepHaJioB U
TPYA03aTpaT COTJIaCHO
TEXHOJIOTHYECKOMY
poIeccy;

- popMupOBaTH KOMILJIEKT
TEXHUYECKOU
JTIOKYMEHTAIUU IS
COTJIaCOBaHUs C
BBIIIIECTOSIIIIAM
PYKOBOJCTBOM

I1K-3.3 - pacCUUThIBACT SHAHMUA: - TCHACHINHU U TICPCIICKTUBBI PA3BUTHS
HOPMBEI pacxXxoia CbIpbs, COBpPCMCHHBIX CUCTEM YIIPABJICHUA.

MaTCpHraJIoB U YMEHUs: - BBIABITD U YCTPAHATH OTKIIOHCHUS OT
Tpyao3arpar Ha PEKUMOB pa6OTLI TCXHOJIOIN4YCCKOI'o O60pyI[OBaHI/I§I
HU3TrOTOBJICHHUE H MapaMETPOB TCXHOJIOTHYCCKOT'O ITpomecca.
MMPpOAYKIIMU B HABBIKH: - HABBIKAMU K OCBOCHUIO U 3KCILTyaTalluu
COOTBETCTBUU C BHOBBb BBOAHUMOI'O O60pyI[OBaHI/I$I; - HaBbIKaMH
HOPMAaTHUBHO- MMpaBUJIBHO OLCHUBATH BO3MOKHOCTH YIIPABJICHUA
TEXHUYECKOH XUMHUKO-TeXHOJIOrnuyecKuMu InponeccamMu.

JTOKYMEHTaIel u

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JlucuumuiiHa OTHOCUTCS K 4acTH, (popMUpyeMoit ydacTHUKaMH 00pa30BaTeIbHbIX OTHOLICHUN
OIIOIL

JucuumirHa siBiseTcst 00s3aTeabHON

Hns  mpomomkeHuss  (GopMUpOBaHUS  3asBICHHBIX  KOMIIETCHIMH  HEOOXOAMMBI — 3HAHHS
NpPE/IIECTBYIONIMX TUCIMIUIMH: BBenenue B umxeHepHyro aestenbHocTh (I1K-1), Iloaroroska
npeBecuHbl K xumuueckod mnepepaborke (IIK-1), CrtpykTrypa u copOIMOHHBIE CBOICTBa
nemwtono3sl  (I1IK-1), Cymxkxa apeBecunst (IIK-1), Texnomorust TtepMmuyeckoir 00pabOTKU
npesecunbl (ITK-1), Beenenne B umkeHepuyio aesreabHocTh (ITK-2), ®usuka apesecunst (ITK-2),
OcHoBbl HayuHbIX uccienoBanuii (I1K-2), Cucrembl yrnpaBieHUsS XUMHUKO-TEXHOJOTHUYECKHUMU
nporeccamu (ITK-3), Texnomoruss u obopymoBanue mnepepaboTku BropuuHoro ceipbs (I1K-3);

OpakTuK: YueOHas mnpaktuka. O3HakomutenbHas mnpaktuka (IIK-1), YueOnas mnpakrtuka.
OrpakoMuUTe TRHAS




npaktuka (I1K-1), Yuebnas npakruka. O3nakomutenpHas npaktuka (I1K-2), YueOnas npaktuka.
OznakomurensbHass mnpaktuka (IIK-2), IlpousBoxacTBeHHass mpakTuka. TeXHOJIOrMYecKas
(mpoekTHO-TeXHOJorHuecKas ) mpakrtuka (ITK-2)

N3yuaemas OUCHMIUIMHA SIBJISIETCS OCHOBOW JJISi NPOJOJDKEHUS (HOPMHUPOBAHMSA YKa3aHHBIX
KOMIETEHIIMH B CIEAYIOUMX TUCHHUIUIMHAX: TeopeTuyeckrue OCHOBBI OE30TXOAHBIX TEXHOJIOTHIA
(IIK-1), ®usuko-xumuueckas Monudpukanus npeecHbix MatepuanoB (IIK-1), Texnomorus u
ob0opynoBanue mpousBojcTBa ApeecHbIX muT (I1K-1), KommiekcHas xumuueckas nepepadoTka
npeBecunbl  (I1K-2), ®wusuko-xummdeckas Moaudukamus japeBecHbix MatepuaioB (I1K-2),
DHepreTUYecKoe ncIonb3oBanue apeBecHor oumomacchl (I1K-2), TexHosorus oTAeIK: IPEBECUHBI
u gapesecHbix 1wuT (I1K-2), Texunomnorus u obGopymoBanue mnpousBojicTta (anepo (ITK-3),
KommekcHas xummdeckas mnepepabotka napeBecubl (I1K-3), Texnomoruss m oOopymoBaHHE
nepepabotku BTOpuaHOTO ChIphsi ([1K-3), TexHonoruss u 0O0OpyAOBaHHE TOBAPHOW IEIUTIOIO3BI
(ITIK-3), Texuosoruss u obGopynoBanue mpousBoacTBa Oymarn u kaproHa (ITK-3); mpakrukax:
[Tpennumiomnas mnpaktuka (IIK-1), IIpennunnomuas npaxtuka (I1IK-2), Ilpenaunnomuast
npaktuka (I1K-3); rocynapcrBenHoi uroroBoit arrectauuu B gopme: [loaroroBka k mpoueaype
3aIIUTRI U 3allUTa BBITYCKHOW KBanmudukamuonnoi padotsl (IIK-1), TlogroroBka k mpouenype
3alIUTHl W 3alUTa BBIMTycKHOW kBanudukanumonHnoit padotsl (I1K-2), [ToarotoBka x mpouemype
3alIMTHI M 3allIMTa BBITYCKHOW KBanupukannonHon padotsl (ITK-3)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI' A

Jis dopmupoBaHus 3asBICHHBIX KOMIIETECHLUN HMCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peanu3yromue AeATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIM, IPAKTHKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJOTHSAMH SBIIIOTCS: JIEKLIMOHHBIE 3aHATHS, NPAKTHUYECKUE
3aHATUSA

Ha noctmkeHne KOHKPETHBIX LieJed O0OydeHMsI HalpaBlIeHbl IPUMEHSEMble TaKTHYECKHE
TEXHOJIOTMH: 3aJJaHUs, KIIACCUYECKas JIEKLIU

Paznen 4. COAEP’)KAHUE JUCLUITIIMHDBI

6 cemecTp

. Komunuectso | Dopmupyemsie
Bunel u Temsbl 3aHTHIA

4acoB KOMITETCHIINHI
Teopust aBTOMATH4€CKOr0 yNpaBJIeHHSA 144 [K-1, TIK-2,

I1K-3
Jlekuus. Teopus aBTOMaTHUECKOTO 1

ynpaneHus (TAY).

OcnoBusle nousTs. Knaccngpukanus ACP. Knaccudukanums
AIIEMEHTOB aBTOMAaTH4ECKUX cucteM. OCHOBHBIE MOJIENH.
Cratnyeckue XapakTepUCTUKU. JIMNHAMUYECKUE XapaKTEPUCTUKH.
[IpeobpazoBanms

Jlannaca. [lepenatounsie pyHkiuu. OnpeeneHue nepeaaTouHon
¢byukun. [Ipumeps! TUTIOBBIX 3BeHbEeB. COETUHEHMS 3BEHBEB.
[Tepenatounsie pynkuun ACP. YcroltunBocts. [Tokazatenu
KauecTBa ynpasieHus. [Ipsimble moka3aTenu kayecTBa. 3aKOHbBI
pETyJINPOBAHHUS.

Tunsl peryasaTopos.

I'ocynapctBennas cuctema npudopos (I'CIIT). Opranuzanuu mno
pa3paboTKe U U3AaHHIO0 cTaHAapTOB. Hopmupyromiue
npeoOpa3oBaTean. Y CTpoicTBa, 00eCIeYnBaromue padoTy




BO B3pbiBoonacHbIX omenieHusx. DT u T1311. YCO (AL u
LTAIT).

Hasznauenue, npuHiuibsl noctpoeHus u crpykrypa ['CIL.
Crpykrypa texunueckux cpencts ['CIL. Betsu u curnanst ['CII.
PexoMenaanuu no npuMeHEHHUIO U METO/IUKE TOCTPOCHHUSI
byHkunoHaIBHBIX cXeM 1o rocT 21.404—-85. [Tpuniun
dbopMUpOBaHUA U YCIOBHOE 0003HAUCHUE

npubopa.

Jlexuusi. VI3meputenbHbIe TpeoOpa3oBaTeIy pa3IndHbIX
($U3nUECKUX MapaMeTpoB.

PeocrarHble (HOTEeHIIMOMETPUYECKUE) JATINKU. TEH30pE3UCTOPHBIE
natunku. [Ibezonanextpudeckue garunku. [IpeodpasoBarenu
ocHOBaHHbIE Ha dpdexre Xomna. IHIyKTHBHBIE, eMKOCTHBIE,
MarHUTOYYBCTBUTEIbHBIC, YIbTPA3BYKOBBIE OECKOHTAKTHBIC
BBIKJTIOYATEJIH.

Jlexuus. Metoasl 1 mpuOOPHI AJI1 U3MEPEHUS TEMIIEPATYPBI.
N3mepenue temnepatypsl. [lepBuunble mpeoGpazoBaTenu
TeMIiepatypsl. TepMoMeTpsl paciperus. TepMOMETpHI,
OCHOBaHHbIE Ha PACIIMPEHNUHN TBEPABIX Tesl. MaHOMeTpHUuecKue
TEPMOMETPBI. DIIEKTPUUECKUE TEPMOMETPHL. TepMOMETpPHI
conpotusiieHus. [lupomerpuyeckne MUIITMBOJIBTMETPEL.
IToreHIIMOMETPBI.

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

Jlexuus. Metoasl 1 MpuOOPHI A1k U3MEPEHUS

JIaBJICHMSL.

OmnpeneneHne NOHIATHS «1aBJIEHUEY», U COOTHOIIEHHE MEXIY
eIMHUIIaMH1 JaBieHust. PU3NMuecKue NPUHLIUIBI Pa0OThI NEPBUYHBIX
npeobpasosareneil naBienus. Kiaccudukanus npuOopos ass
M3MEPEHUS 1aBIICHUS 110 BUAY U3MEPSIEMOTO JaBJICHMUS.
Knaccudukanus npuOopoB a1 H3MEpEeHHsl TaBJICHUS 10 TPUHLIUITY
neictBus. YCTpoilcTBO, MPUHLMN IEHCTBUS U 00JaCTh TPUMEHEHHUS
npuOOpPOB C YIPYTMMH YyBCTBUTEIbHBIMU

aneMeHTaMu. TeH30pe3UCTOPHBIE U3MEPUTEIBHBIE
npeoOpa3oBaTeIy CUJIbl U AaBJIEHUS (CUIIOU3MEPUTENH,
TEH30/IMHAMOMETPhI). JIndmMaHOMETpEI.

Jlexuus. Metozasl 1 mpuOOPHI AJI U3MEPEHUS YPOBHSI.
Knaccugukarus npubopos st H3MEpEHUs: ypOoBHSI.
[TonnaBkoBbIE U OyiiKOBBIE ypOoBHEMEpHL. [ nIpocTaTHueckue
YPOBHEMEDSI. YIIbTPa3ByKOBBLIE YpPOBHEMEDPHL. PaapHbie
(MHKpPOBOJIHOBBIE) ypoBHEMEpHL. EMKOCTHBIE YPOBHEMEPHI.
CurnanuszaTtopsl ypoBHs. Vi3MepeHue ypoBHs pasjena ¢as.
YpOoBHEMEDBI ChITYYUX MAaTEPHAIOB.

Jlexius. Metoasl ¥ PUOOPHI AJIsE U3MEPEHHSI pacxoa.
Knaccudukanus mpubopos mist m3amepeHus pacxoga. Gusndeckue
MIPUHIIAIIBI paOOTHI MEPBUYHBIX MTPeoOpa3oBaTeneil pacxoa.
DNeKTpOMAarHUTHBIE (MArHUTHO — HHYKIIHOHHBIC),
yIbTPa3BYKOBBIC, KOPHOIHCOBEIC, BUXPEBBIC (BUXPEAKYyCTUUYECKHUE),
TEIJIOBBIE, CKOPOCTHBIE (TypOMHHBIE) pacxooMepsl. Pacxomomepsr
MIPUHIIATIA

MOCTOSTHHOTO U IEPEMEHHOTO0 Mepenaza napieHus. Jlarauku




KOHTpOJISL pacxofa (motoka). Pacxomomepsl 1 103aTOPHI CHITYYHUX
BEIECTB.

Jlexuus. BropuuHble perucTpupyromue U peryInupyomue
puOOpHI.

AHasoroBble (3JEKTPUYECKUE), THEBMATUYECKUE U TUCKPETHBIE
perysaTopbl. ABTOMaTHYECKHE 3JIEKTPOHHBIE MOCTOBBIE CXEMBI
u3MepeHus TepmoasiekTpuueckux conporusienuii (TC) u T.4.
Muxkponpoueccopubie [T1]] perynsTopsl. 3aKOHbI peryIUpOBaHUSI.
[T perynmuposanue. [LHIMM perynupoBanue. Perynupyroniue
ycrpoiictBa. CTpyKTypa u KJIacCU(UKAIUS PETYIUPYIOLTUX
ycTpoiicT (PY). JlokasibHBIE MUKPOIIPOIIECCOPHBIC PETYIISTOPHI.
OCHOBHBIE BO3MOXHOCTH MO3UIIMOHHBIX TPOMBIIIIEHHBIX
PErYISTOPOB.

Jlexuus. MicnonHutenpHble yCTPONWCTBA - (UCIIOJIHUTEIbHbBIE
MexaHu3mbl). Perynupytromue opransi (PO).

HcnonHuTenbHbIE MEXaHU3MBbI. DJIEKTPUYECKHE UCIIOIHUTEIbHbBIE
MEXaHHU3MBI. DJIEKTPOMPUBO/ C MPEOOPA30BATEIEM YACTOTHI.
Knaccugukanus snexrpudeckux UM: (1 anekTpoMarauTHsie, 2
AEKTPOABUTaTENbHBIC). YTIpaBistomue kianansl. PUM B
cucreMax

ABTOMATHUKHU: 3JIEKTPOMAarHUTHBIE pelie, 3JEKTPOMarHuTHbIE
IIyCKaTeJIN U KOHTAKTOPbI, TEPKOHOBBIE PEJIE U IPYTHE.
Knaccudukamms

AIIEKTPUYECKUX pelie 0 NPUHLMITY UX AelcTBud. [[HeBMaTHUeckue
WCIIOJIHUTEIIbHbIE MeXaHU3Mbl. [103ULIMOHEeph! Ha KIlanaHax.
['unpaBnnyeckue UCTIOTHUTEIbHBIE MEXaHU3MBI.

KoucTpykiuu perynupyroniux oprano. PO knaccuduimpyrorcs B
3aBUCHUMOCTH OT PETYIUPYEMOr0 MaTEPUAIBLHOTO (SHEPreTHUYECKOr0

Jlexuus. IIporpammupyemslie norudeckue kontposuieps! ITIK.
O6mee onucanue u knaccupuxanus [UIK. ITJIK 3apybexxHoro u
oTeuecTBeHHOro nmpoussoacTBa. Komnonents: ITIK.
[Tpoueccopubie moaynu [TJIK. KomMyHUKanmOHHBIE BO3MOKHOCTH
KOHTPOJIJIEPOB.

Mertoauka Beroopa [1JIK. Ber6op kiacca koHTposiepa
(MoHOONOYHBIN, MOyNbHBIH, PC- based, cTpanBaemslit).
CootBetcTBHE KOHTpOJUIEpa MeX1yHapOAHBIM CTaHIapTaM.
Hanuune cTanapTHBIX cucTeEM

IPOrpaMMHUPOBAHUS U AITOPUTMOB HACTPOUKH ITapaMeTpOB
KoHTposuiepa. KpaTkas XxapakTepucTHKa CTaHIAPTHBIX S3bIKOB
nporpammupoBanus [JIK. f3eikn nporpammuposanus I1JIK mo
craggapty |IEC 61131-3. O6mmue cBegennst o SCADA — cucremax.

Jlekuus. AHanu3aTopel COCTaBa U CBOMCTB BEIIECTB.
I'azoananu3aropbl. TepMOKOHIYKTOMETPUUYECKHUE,
TEPMOMAarHUTHBIE, TEPMOXUMUYECKHE, ITTEKTPOXUMHUUYECKHE,
OINTUKO-a0COPOIIMOHHBIE,

IJIAMEHHO-MOHU3ALMOHHbBIE Ta30aHANIN3aTOPbl. XpoMaTorpadsl.
Bnaromeps! (rurpoMeTpbl). AHaIU3aTOPbI KUAKOCTH.
Konnykromerpsl. pH-meTpbl. MI3MepeHne MyTHOCTH pacTBOPOB.
Hedenomerpol. IITOTHOMEPDI JKUAKUX CPEL.

[IpakTnueckoe 3anatue. Teoprs aBTOMAaTHYECKOTO
ynpasieHus (TAY)
Omnpenenenue opuruHaia no u300paxeHuIo.




Pa3oMKHYTOE U 3aMKHYTO€ yIpaBJIeHHE.

[TpakTdeckoe 3ansTue. ['ocymapcTBeHHas cucrema mprudopos
(I"CII). [TpuHmum

dbopmupoBanus npudopa.

PexoMenaanuu o npuMeHEHHUIO U METO/IUKE MTOCTPOCHHUSI
byHkunoHaIbHBIX cXeM 1o roctT 21.404—85. [Tpuniun
dbopMHUpPOBaHMS M YCIIOBHOE 0003HAYCHHE MPUOOpA.

[TpuMepbl cxeM aBTOMAaTH3AIMH PA3JIMYHbIX TApaMETPOB.
N3ydeHne ciocob0B CONpsHKEHUS aHAIOTOBBIX CUTHAIOB

Ha 0ase npeodpasosarens HIIT-1.

[TpakTueckoe 3austue. M3mepurenbHbie IpeodpazoBaTesn
pa3INYHBIX (U3NIECKUX ITaPAMETPOB.
W3yueHue AaT4uKOB TOKA U HAIPSHKEHMUS.

MeTtob1 1 IPUOOPHI ISl U3MEPEHUS TEMIIEPATYPHI.
VYrpasieHre Ha OCHOBE TEMIIEPATYPHOU 3aBUCHMOCTH.
Hactpoiika u xkondurypuposanue [1N]] perymnstopa
TPM210 ¢ aMmyAsSTOPOM IEYH.

[IpakTrueckoe 3angaTre. BTOpUYHBIE PETUCTPUPYIOLIUE U
perynupymoiiye npudopsl.

Hacrpoiika u xoudurypuposanue [T1/] - perynsropa TC4S.
[Tpumep (beicTpoii HACTPOHKH).

M3yueHne TEXHUIECKUX XapaKTEPUCTHK U OCHOB
KoH(burypupoBanus Taxomerpa osen TX01.

[IpakTueckoe 3ansaTue. MCoaHUTENbHBIE YCTPOUCTBA -
(MCTIOTTHUTENbHBIE

MEXaHU3MBI).

Perynupytomue oprausl (PO).

IIpumeps! paznuuHbIX coennHeHni. MccnenoBanue
CUTHAJIOB. DJIEKTPUYECKHE LIENIN B PEICIHON CXEME.
Hactpoiika u nporpamMmmupoBanue npeodpazoBaTes
yactoTs! [TYB1.

IIpakTnueckoe 3ansatue. IlporpaMmmupyeMsle JIOrn4ecKkme
KOHTPOJLIEPHI

ITJIK.

N3yueHre 0CHOB MOCTPOEHUS cucTeM cOopa nHpopmanuu Ha 6aze
IPOrPaMMHUPYEMOTO JIOTHYECKOTO KOHTPOJIIEpa C MOAYJIEM
aHaAJIOroBOTo BBOAA/BEIBOA Siemens S7-1200.

W3yveHrne TeXHHYECKUX XapaKTEPUCTHUK U OCHOB
MPOrPaMMHUPOBAHUS TPOMBINIJICHHOTO JIOTHYECKOTO

KoHTposutepa S7-1200.

W3yuenne BHenHero narepderica Ha npumepe crenga [1JIK -150.

3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
N3yuenue NeKIMOHHOTO MaTepHralia v MOATOTOBKA K TEKYILIEMY
KOHTPOJIIO, BHITIOTHEHUE U 3aIIUTa TPAKTHIECKUX padoT, U3yuyeHue
JIONOJHHUTEILHOIO MaTepHaa.

120

Wuas koHTaKkTHAS paboTa: KOHCYIbTAIIHH

IloaroroBka kK PK3aMeHY

30

IIpoBegeHME dK3aMeHa




Pazmen 5. METOJIUYECKHME VYKA3AHHUA I ObYYUHAIOIIUXCA IIO OCBOEHHIO
JUCHUIJIMHBI

W3ydyeHrne OUCHUIUIMHBI PEKOMEHIYeTCsl HayaThb C O3HAKOMJIEHUS ¢ paboduell mporpamMmon, ee
CTPYKTYpPOHl M COIEp>KaHHEeM pa3/elnoB. Y4eOHBII MaTepual CTPYKTYpUPOBaH, H3Yy4EHUE
JUCLUIIAHBI OCYILIECTBIISAETCS B TEMaTU4ECKON I10CJIEI0BATEIBLHOCTH.
3aHATHA JIEKHHOHHOIO THNA JAKT CHCTEMaTU3UPOBAHHBIC 3HAHUA [0 JHUCLUIUIMHE,
KOHIEHTPUPYIOT BHUMAaHHE Ha HauOoJiee CIOXKHBIX M BaXKHBIX BOMpocax. Bo BpeMsl JIEKIIMOHHBIX
3aHATUI PEKOMEH/IYeTCsl BECTU KOHCIEKTHPOBAHKUE Y4eOHOro Marepuana; o0panars BHUIMaHUE Ha
(GOpMYITHPOBKM UM KaTErOpWH, pPACKPBIBAIOUINE CYTh MPOOJEMBI, SBJICHHUS WM MpOIecca;
3apuKCcUpoBaTh BBIBO/IbI u MIPaKTUYECKHE PEKOMEHIalluH.
[TonroroBka K 3aHAITUSIM CEMHHAPCKOr0 THINA BKIIOYACT O3HAKOMIICHHE C ILIAHOM
MPAKTUYECKOT0 3aHATHUS; pabOTy ¢ KOHCIIEKTOM JIEKIIHi, BHIITOJHEHUE TOMAIIHETO 33/1aHus, paboTy
C yuyeOHOH M y4eOHO-METOJIMYECKOW JIMTEPATypOil, HAYYHBIMU H3JIAHUSIMU U DIIEKTPOHHBIMU
00pa3oBaTeNbHBIMU  peCcypcamMH, pPEKOMEHJOBAaHHbIMM paboyeil mporpaMMoN AMCLUUILIMHBL.
ConepxaHue caMOCTOSITENIbLHOH PadoThI onpenernsercs padoyeil mporpaMMoN JUCLUIUIMHBL,
OILICHOYHBIMH M METOJMYECKHMMH MarepuajlamMu, 3aJaHusIMU W YKa3aHUSIMH IpernojaBaTelis.
CamocrosTenbHass padoTa MOMKET OCYUIECTBIATHCS B ayAUTOPHONM M BHEAYAMTOPHOM (opmax.
O¢ddeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSTEIFHONW pPAaOOTHI SBISETCS DJIEKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTeNnbHasl Cpela YHUBEPCUTETa, KOTopas oOecrednBaeT AOCTYN K
o0pa3oBaTenbHOI porpamme, paboueil MporpaMMme IUCHUIUIHHBI, K 3JIEKTPOHHBIM OHOIMOTEYHBIM
cuctemMam, IpodecCHOHANBHBIM 0a3aM JaHHBIX M HWH(OPMALMOHHBIM CIPABOYHBIM CHCTEMaM.
[lepuomuvnoCcTh TIpOBeNEHUS, (POPMBI TEKYIIETO KOHTPOJIS yCHEBAaEMOCTH, CUCTEMa OICHUBAHUS
xoJa OCBOEHUS JUCLUIUINH IIPEJICTaBIECHbI B paboueii IIporpaMMme.
DopMOii MPOMEKYTOUHON aTTECTALMU IO TUCLMILIUHE ABIISIETCS SK3aMEH.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITIIMHBI

6.1. YueOHO-MeTOMUECKOE 0OeCIIeYeHE

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NeNe . W3IaHUH, UMEIOIIUXCS B

CHmCcoK UCTIOJIb3yeMOM JTUTEPATYPHI
n/m OuOIHoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetn MHTEepHET

YYEGHBIE, VYYEBHO-METOAMYECKHWE 1 HAVYHBIE U3JTAHMA

1. |I[lepepBa, O. B. KommbroTepHoe MOAETMPOBAHHE XUMHKO-
TEXHOJIOTMYECKUX TpolieccoB B mporpamme Aspen Plus:| https://e.lanbook.com/book/3
IIPaKTUYECKOE PYKOBOZCTBO TUISL TEXHOJIOTOB u 33254
MPOCKTUPOBIIMKOB  [DIEKTPOHHBIA pecypc] : ydeOHOe
nocobue g By3oB / Ilepepsa O. B.,I'aptman T. H.; Ilepepsa
O. B. Cankr-IlerepOypr: Jlanp, 2023. - 224 c. ISBN 978-5-
507-46520-0.

2. |Mammu, Amnatommii  CepreeBwd. HcciemoBanue CHCTEM 25
ynpasienus [Texct] : yueb. ans cryaentoB By3oB / A. C.
Manun, B. . Myxus ; ['oc. yH-T - BeIciI. mK. S5KOHOMUKH. 3-

e u3n. M.: T'Y BIID, 2005. - 397 c. ISBN 5-7598-0350-6.
OK3eMIUISIPBI: BCero 25.

3. |[Tantenee, Aunpeii BrnagumupoBud. Teopust ynpaBieHHUsS B 10
npuMepax u 3amadax [Tekcr] : yuel. mocoOue ajis CTYIEHTOB
BTY30B / A. B. Ilanrtenees, A. C. boprakoBckuii. M.: Beiciias
mkoia, 2003. - 582 ¢. ISBN 5-06-004136-0. Dx3eMILISIPHL:




Bcero 10.

[Iporuieccnl u anmaparbl XuMuueckord TexHosjoruu [Tekcrt]
[yaeb. mocobue uisi CTYJEHTOB BY30B IO CHELHMAIBLHOCTU
"TexHoysorusi KOXM H Mexa" HampaBJICHUS  IOAITOT.
JTUIUIOMUD. CHEelHanucToB "TexHoIorus U KOHCTPYHUpPOBaHUE
u3nenuii nerkoit mpom-cte "] / [A. A. 3axaposa u np.] ; ox
pen. A. A. 3axapoBoii. MockBa: Academia, 2006. - 521, [1] c.
ISBN 5-7695-1723-9. Dx3emiuspsl: Bcero 10.

10

[Ipomiecchl M ammapaTbl XUMHUYECKOH TexHOoioruu. OOmuit
kypc [Texcr] / Aunmreiin B. I'.,.3axapos M. K.,Hocos T
A.,3axapenko B. B.,.3unoBkuna T. B.,Tapan A. JI.,KocTausn
A. E. Aiinmireitna B. I'. K. 1 : Kaura 1 : yue6nuk, K. 1 /
Aiamreiin B. I'.,3axapoB M. K.,Hocos I'. A.,3axapenko B.
B.,3unoBkuna T. B.,Tapan A. JI.,Kocransn A. E.,Alinmreiina
B. I'. 8- u3n., crep. Cankr-IlerepOypr: Jlans, 2022. - 916 c.
ISBN 978-5-8114-2975-2.

https://e.lanbook.com/book/2

05946

PazunoB, A. W. Ilpouecchl W anmapaTbl XHUMHUYECKOU
TEXHOJIOTUHU [DJIEKTPOHHBIN pecypc] : y4eOHUK JUTsi BY30B /

https://e.lanbook.com/book/2

Pasunos A. 1. .KnunoB A. B.,/IpsxonoB I'. C.; Kinunos A. B., 92058
HesixkonoB I'. C. 4-e usn., crep. Cankrt-IlerepOypr: Jlaus,
2023. - 688 c. ISBN 978-5-507-45950-6.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue
NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000pYI0BaHUS [Iporpammuoe
/Tl |ACHUS Y9eOHBIX 3aHATHH, obecrnieueHue
CaMOCTOSITENbHOI pado-
TBI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 004 (1) MAIINHA PE3P P-10 (1), Dxpan Ha|Microsoft Windows
mratuBe 180*180cm Combiflex Type|Enterprise, CnpaBounas
D Medium (1), Kommiekr yueGHOI|npaBoBas cucrema
mebenu (1) "Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 1O
JUISL pElIeHHsT OCHOBHBIX
M0JIb30BATEIBCKUX 3a/1a4
2. 162 (1) [Mpoekrop mynsTMenuiiHbiii Hitachi|Microsoft Windows
CP-RX93 (1), Crpyxkoorcoc 230 B|Enterprise, CmpaBounas
(1), DOxpan HacTeHHBIM pPYJIOHHBIH |paBoOBas cucremMa
200x200 cm (1), Kommnekr yue6Hoit|"Koncynsrant — Ilmoc",
mebemn (1) Microsoft Office

Standard, Arent Dr.Web,
Kommiext I'APAHT-
Macrep, Microsoft




Professional,
Project

Access, Microsoft Visio

Microsoft
Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 110
JUTSL PEIICHUST OCHOBHBIX
MI0JIb30BATEIIHCKHX 33124

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL ®OHJ OLEHOYHBIX

CPEJACTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:
- YCBOCHHE TCOPETUYECKOTO MaTepuasia (00beM 3HAHWH, IITyOuHA YCBOEHHUS ), MPETYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE WH3jaratb MaTepuayl (YETKOCTh, T'PAMOTHOCTh H3JIOKEHHS MaTepuayia, TOYHOCTb U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHHH.
Ixamnma OLCHUBAHUIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(OPMHPOBAHHOCTH [kana
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINH
IToporosslii OOyuaronuiics HMeeT 3HaHMA OCHOBHOIO MaTepuala, yAOBIET-
YpOBEHb MPOSABIISAET YMEHHUE JIOTUYHO €ro usJjiaraTb, HO MOJKET| BOPHUTEIBHO
JONYyCKaTh  HETOYHOCTM B WU3JIOKEHUU  MaTepuana,
HEJO0CTaTOYHO MpPaBUJIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTUUYECKUX 3aJaHUM.
[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHBb U3JIaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUILHO
IPUMEHSIET TEOPETUYECKUE TIOJOKEHUS INIPU  PEIICHUU
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAJACET HEOOXOIUMBIMU
HAaBBIKaMU ¥ NIPUEMaMH UX BBIIOTHEHHUS
Bricokuil ypoBenb |OOyuaromuiicss riay0OKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIIMYHO

Marepuay, TPaMOTHO M JIOTHYECKU CTPOMHO €ro M3Jaracr,
JTa€T UCYEPIBIBAIOIINE OTBETHI HA MTOCTABJICHHBIE BOMPOCHL. B
OTBETE TECHO YBA3BIBACTCS TEOPHUS C NPAKTHKOH, IPU ITOM
oOydJaroruiics He  3aTpyIOHSETCS C  OTBETOM TP
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBISETCS C
3aJa4amMu, BOINPOCAMH M JPYTMMU BHJAAMU TNPUMEHEHUS
3HAHWUW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JIUTEPATYpPOil, MEPUOJUYECKUMHU W3JAHUAMH, MPABUIBHO
O00OCHOBBIBAET TMPHUHATHIC pEUICHHS, CBOOOJHO BJaaeeT
Pa3HOCTOPOHHUMH  HAaBBbIKAMH, MPUEMaMU  BBINOJHECHUS
MPAKTUYECKUX PadoT

7.1. [IpoMexyTOYHAS aTTECTAIHS 00YJAFOIIUXCS
[TpomexyTouHas arTecTalusi o0y4yaroUIMXcs HallpaBJIeHa Ha OICHHBAHHE PE3yJIbTaTOB OOy4EHHUS
M0 TUCIUIUIAHE (MOYJIIO) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOHIOB OIICHOYHBIX CPEJICTB.

[TprMepbl TUTIOBBIX KOHTPOJIBHBIX 3aJaHUN U3 6a3bl POHA OLIEHOYHBIX CPEJCTB I10




00pa3oBaTenbHON ITpOrpamMme.
1. OcHOBHble NOHATUA U onpeaeneHua TY.

2. Knaccnoumkauma ACP. Knaccuoumkauyma snemeHTOB aBTOMATUYECKUX CUCTEM.

3. OcHoBHble mogenn. CTaTuyeckne xapakTepucTmkn. IMHamuyeckme XxapakTepucTUKK.

I

. AnddepeHuymanbHble ypasHeHuA. JInHeapusauma. NpeobpasosaHua Jlannaca.
5. NepepatouHble oyHKLUMU. OnpeaeneHne nepesaTtodHon GyHKLUK.

6. Mpumepbl TUNOBbIX 3BEHLEB.

7. CoegMHeHNA 3BEHbEB.

8. MNepepaTtouHble ¢pyHKUmM ACP.

9.4acToTHbIE XapaKTepUCTUKKM Jlorapudmmyeckme YacTOTHbIE XapaKTEPUCTUKN.

10. Ycroumnsoctb. Kputepum yctoitunsoctn. KopHesoin kputepuii. Kputepuit Ctogonsl.Kputepuin MNypsumua.
Kputepuin Muxannosa. Kputepuin HalikBucra.

11. NokasaTtenu KayecTsa. MpAamble NOKasaTenn KayecTsa. KOpHEBbIe nokKasaTenu Kayectsa.HacTtoTHble
nokasaTtenu Kayecrtsa. CBA3n meXxXay NoKasaTenAMKn KavyecTBa.

12. 3aKoHbI peryanpoBaHuA. Tunbl perynatopos.

13. TocypapcteBeHHas cuctema npubopos (FCM). TouHocTb NpeobpasoBaHns MHGopmauum.OCHOBHbIE
onpeaeneHna 1 NOHATUA MeTposioru. MeToabl U3sMmepeHus.

14. Knaccudmraumsa KUM. Buapl nepBryHbIX NpeobpasoBaTtenei.

15. NpuHumnn popmmposanHus npubopa.

16. OnpeaeneHue u kKnaccuobuKaLmUa CUCTEM aBTOMATUHECKOTO KOHTPOAS.

17. NpeobpaszoBaTtenn. Hopmupytowme npeobpasosatenun. MM u N3N, YCO (ALMN v LAN).
18. YcTpolictBa, obecneunBatome paboTy 4aTYMKOB BO B3PbIBOONACHbLIX MOMELLEHUAX.

19. MamepeHune Temnepatypsl. [NepBryHble NpeobpasosaTenn TemnepaTypbl. TEPMOMETPbIPACLLIMPEHUS.
TepmMoMeTPbl, OCHOBaHHbIE Ha PaCLUMPEHUM TBEPAbIX TE.

20. MaHOMeTpUYECKME TEPMOMETPLI. INEKTPUYECKME TEPMOMETPbI. TEPMOMETPbLI CONPOTUBEHUS.

21. MupomeTpuYecKkme MUAINBONILTMETPLI. MOTEHLMOMETPbI. ABTOMATUYECKME
3N1eKTPUYECKMENOTEHLMOMETPbI. ABTOMATUYECKME 3/IEKTPOHHbIE MOCTOBbIE CXEMDbI
N3MepPEHUATEPMOINEKTPUYECKUX conpoTusaeHuit (TC).

22. UsmepeHue gasnenus. NepeuyHble Nnpeobpasosatenu gasneHus. Knaccudumrkauma npuboposans
nsmepeHua gasneHns. MaHomeTpbl ¢ TpybyaToi npy*KmMHoi. MembpaHHble maHOMETPbI.CUAbGOHHbIE
MaHOMeTpPbI. [POMbILNEHHbIN AATYNK AaBAEHUA.

23. M3amepeHue pacxoga. MNepBuyHble npeobpasosaTtenn pacxoaa. Pacxogomepbl nepemeHHoronepenaaa
AasneHus. Pacxogomepbl NOCTOAHHOIO Nepenasa AaBaeHus.

24. TaxomeTpuyeckue (TypbUHHbIE) pacxoaomepbl. YbTPa3ByKOBble PacXoAoMepbl.INeKTPOMarHUTHble
pacxogomepsbl. Buxpesble pacxogomepbl. KoproamMcoBbie pacxogomepbi.

25. Mi3mepeHue ypoBHa. Mpnbopbl Ansa n3mepeHUs ypoBHA. MexaHNYecKnit NonaaBKoBbIypoBHEMED.
ByiKoBbIV ypoBHEMep. MTMAPOCTaTUYECKNI ypoBHEMED. YNbTPa3BYKOBOWYpoBHEMED. PadapHbIit



ypoBHemep.
26. YpoBHEMepbl 414 CbINy4nX MaTepUanos.
27. Npunbopsbl a1 U3IMEPEHUs COCTaBa M KaYeCcTBa BELLECTB.

28. [laTuMKuM oNA HEB3PbIBOONACHOW M B3PbIBOONACHOW 30HbI. Bapbepbl 6e3onacHOCTU. MHTeNNeKTyanbHble
AATYMKK.

29. KnaccnduKaums anektpudeckux MM: (1 anekTpomarHuTHble, 2 aneKkTpoasuratesibHblie).llarosble
Asuratenu. [isuratenim NOCTOAHHOTO TOKAa. ACUHXPOHHbIE U CUHXPOHHbIeABUraTeNN.

30. PUM B cucTemax aBTOMaTUKU: 3NEKTPOMarHUTHbIe pene, 3/1eKTPOMarHUTHble NycKaTean MKOHTaKTopbI,
repKoHOoBbIE pesie n apyrue.

31. Knaccndpmkauma MCNoNHUTENbHbIX YCTPOMCTB.
32. Perynupytowme opraHbl. KOHCTPYKLUUW pPeryiMpyroLmnx OpraHoB UCMOHUTE/IbHbIXYCTPOMCTB.

33. HasHayeHue BTOpPUYHbIX NprubopoB. MuKponpoLueccopHbie BTOPUYHbIE Npubopbl.MeTponormyeckme
XapaKTEPUCTUKN N3MEPUTENbHbIX NPUOBOPOB U YCTPOMCTB.

34. OcHoBHble ¢yHKLMM MJTK. MpUHUKMNBI NOCTPOEHMA. XapaKTEPUCTMKA NPOLECCOPOB.XapaKTepUCTUKa
KaHanoBs BBOAA/BbIBOAA. KOMMYHMKALMOHHbIE BO3MOXKHOCTU KOHTPO/INEPOB.

35. KoHTtponnepsl pupm Allen — Bradley, GE Fanuc, Siemens.
36. KpaTKaa xapaKTepucTmMKa CTaH4APTHbIX A3bIKOB NporpammuposaHma MNJIK.

37. O6bwme ceegeHua o SCADA — cuctemax. OcHoBHble PpyHKUMKM SCADA —cnctem. ApXUTEKTYpPanoCTpoeHUn
SCADA — cuctem. SCADA Kak OTKpbITasa cuctema.

38. Macwrtabupyemoctb. DCS- cuctembl. CoctaB M 0cobeHHOCTM nocTpoeHna DCS- cuctem.

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOYHOM aTTECTAllN
Bonpocebl K 1 atTectauunm:

1. OCHOBHble MOHATUA M ONpeaeneHus.
2. Knaccuoukaumsa ACP. Knaccudukaumsa aeMeHTOB aBTOMaTUYECKUX CUCTEM.

3. OcHoBHble moaenu. CTaTuyeckune XapPaKTEPUCTUKN. AnHamunueckue XapPaKTEPUCTUKMN.

o

. AnddepeHumnansHble ypaBHeHMA. JInHeapusaums. MNpeobpasosaHusa flannaca.
5. MepepatoyHble pyHKUMKU. OnpegenerHne nepeaaTtovHon GyHKLMK.

6. Mpnmepbl TUNOBbIX 3BEHbLEB.

7. CoegmMHeHnA 3BEHDbEB.

8. NepepaToyHble dyHKLUMKN ACP.

9. YacToTHble XapaKTepUCTUKK JlorapudmmyecKkne 4YacToTHbIE XapaKTEPUCTUKM?

10. Ycroumnsoctb. Kputepum yctonumsoctu. KopHeson kputepuid. Kputepuin Ctogonbl.Kputepuin MNypsuua.
Kputepuin Muxannosa. Kputepuin HalikBucra.

11. 3aKoHbI peryanpoBaHua. Tunbl perynatTopos.



12. TocypapctBeHHas cuctema npmbopos (ICM). TouyHocTb NpeobpasoBaHUANHbOpMaLMK. OCHOBHbIE
onpeaeneHnsa U NOHATUA meTpoaornn. Metoapl UsmepeHus.

13. Knaccudumraumsa KUM. Buapl nepBryHbIX NpeobpasoBatenei.

14. NpuHumn ¢opmmpoBaHma npubdopa.

15. OnpeaeneHue n KnaccudmKauma CUCTEM aBTOMATUYECKOTO KOHTPOIA.

16. NpeobpaszosaTtenn. Hopmupytowme npeobpasosatenn. MM v M3MN, YCO (ALN nllAN).
17. YctpoiicTBa, obecneunsaoLme paboTy 4aTYMKOB BO B3PbIBOONACHbLIX MOMELLEHUAX.

18. U3amepeHune TemnepaTypbl. MepBuyHble NpeobpasoBatenn TemnepaTypbl. TEPMOMETPbIPACLIMPEHNS.
TepmomeTpbl, OCHOBaHHbIE Ha paclUMpeHun TBepabIx Te.

19. MaHOMeTpUYecKme TEPMOMETPbI. DNEKTPUYECKME TEPMOMETPbI. TEPMOMETPbLICONPOTUBAEHUA.
Bonpochbl Ko 2 aTTectaumu:

1. MupomeTpUyeckre MUANNBONILTMETPLI. MOTEHUMOMETPbI. ABTOMATUYECKMEINEKTPUYECKNE
noTeHUMNnomeTpbl. ABTOMaTUYECKME 91EKTPOHHbIE MOCTOBbIe CXeMbl U3MEPEHNUATEPMOINTEKTPUYECKUX
conpotusnenni (TC).

2. U3amepeHune gasneHus. NepBuyHble npeobpasosatenm gasneHusa. Knaccupukaumanpmnbopos ana
nsmepeHua aasneHna. MaHomeTpsbl ¢ TpybuaTol npy»mMHol. MembpaHHblemaHomeTpbl. CUabGOHHbIe
MaHOMeTpbl. MPOMbILLNEHHbIN AATYNK AABAEHUA.

3. MamepeHue pacxoga. MepBuyHble NpeobpasoBaTenn pacxona. PacxogomepbinepeMeHHoro nepenaga
AasneHus. Pacxogomepbl NOCTOAHHOIO Nepenaga AaBneHus.

4. TaxomeTpuueckue (TypbrHHbIE) pacxogoMepsbl. YbTPa3ByKOBbIE PAaCX0A40MEPbl. INEKTPOMArHUTHbIE
pacxogomepsbl. Buxpesble pacxogomepbl. Kopronncosbie pacxogomepsbi.

5. M3amepeHue ypoBHA. Mpnbopbl 41A M3MepeHnn ypoBHA. MexaHUYecKunii NonnaBKoBbINypoBHeEMED.
ByliKoBbIi ypoBHEMEP. [MAPOCTATUYECKMI YpOoBHEMEP. YbTPa3BYKOBOW ypoBHeMep.PagapHbIi
ypoBHeMmep.

6. YpoBHeMepbl 414 CbINy4ynx maTepmanos.
7. Npunbopbl N8 U3MEPEHMA COCTAaBa U KauyecTBa BELLECTB.

8. [laTunKu AN HEB3PLIBOOMACHOM M B3PbIBOONACHOM 30HbI. Bapbepbl 6e3onacHocTU.MHTenNeKTyanbHble
JATYMKM.

9. KnaccuduKauma snektpuuecknx UM: (1 anekTpomarHutHble, 231eKTpoasuraTtenbHsble). LLarosble
Asuratenu. [lpurateniv NOCTOSHHOTO TOKAa. ACMHXPOHHbIE MCUHXPOHHbIE ABUraTeNu.

10. PUM B cuCTEMAX aBTOMATUKM: 31EKTPOMArHUTHbIE pene, 31eKTPOMArHUTHbIENYCKaTeNN U KOHTAKTOPbI,
repKoHOBbIE pene u apyrue.

11. KnaccudpuKaums MCNONHUTENIbHbIX YCTPOMCTB.
12. Perynnpytowme opraHbl. KOHCTPYKLMW perynmpyowmx opraHoB CNOJHUTENbHbBIXYCTPOWCTB.

13. HasHaueHue BTOPMYHBIX NPUBOPOB. MUKPOMPOLECCOPHbIE BTOPUYHbIE NpMbopbl.MeTponornyeckne
XapaKTEPUCTUKMN U3MEPUTENbHbIX MPUBOPOB 1 YCTPOMCTB.

14. OcHoBHble ¢yHKUMM MK, MprHUKUNBI NOCTPOEHMUA. XapaKTepUCTMKanpoLLeccopoB. XapaKTepuUCcTuKa
KaHanos BB0AA/BbIBOAA. KOMMYHMKaUMOHHbIE BO3MOXHOCTUKOHTPO1/1ePOB.



15. KoHTponnepsbl pupm Allen — Bradley, GE Fanuc, Siemens.
16. KpaTKasa xapaKTepucTnka CTaHAapTHbIX A3bIKOB NporpammuposaHma MJ1K.

17. O6bwwme ceegeHmnsa o SCADA — cuctemax. OcHoBHble GyHKLMM SCADA —cucTemM. ApXUTEKTYpa NOCTPOEHMA
SCADA — cuctem. SCADA KaK OTKpbITaa cuctema.

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



