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[TOSICHUTEJIBHA S 3ATTMCKA

VueGHasg M[porpaMma COCTaBJieHa Ha OCHOBAaHHH 00pa3oBaTe/IbHOTO
cranjapra Pecrybnuxu benapyce 1 yueGHBIX IJIAHOB crienransHocTH 1-51 02 02
«Pa3paboTKa 1 KCILLyaTanus He(PTAHBIX M ra30BbIX MECTOPOXKIACHUIY.

B pamkax OpOrpaMMbl JIACUMIUIMHBEL — PacCMaTpHBAIOTCH  BONPOCHL
ABTOMATH3ALHE OCHOBHBIX [POM3BOACTBEHHBIX IIPOLECCOB HpPH  1ODEIME,
[I0/ICOTOBKE M TPAHCNOPTa HedTH K rasa. :

1lenplo MUCHMILIMHBL «ABTOMATH3aLKs IIPOM3BOACTBEHHBIX NPOLECCOB
sBseTcd NpUOOpeTeHHe CTyJeHTaMM 3HAHWH I10 HOPUHUKIAM TOCTPOEHMS H
SKCITyaTAlH CHCTEM ABTOMATU3ALMH, TEXHUYCCKUM, NPOTPAMMHBIM CPEACTBaM
Y TEXHONOIHMSM ABTOMATH3AlMU IIPOM3BOICTBEHHBIX IIPOLECCOB JAOOBMH U
TpaHcropTa He(TH; Hay9YHTh CTYACHTOB YMCHMUIO TOJB30BATECA B NpPaKTHYECKON
HeATebHOCTH CPEICTBaMM aBTOMAaTH3allii B COOTBETCTBUH C 0CcO0EeHHOCTAMHU
TEXHOJIOTHE ¥ 000PYIOBAHMS.

B paMkax IpOrpaMMBbl JUCLUILTHHEL paCCMATPHBAIOTCS BOIPOCH! 110 OCHOBE
ABTOMATHKH, BKJIIOUAIONIEH CHHTE3 MW aHalu3 CHCTEM aBTOMATH4eCKOro
perynupoparus (CAP), mpubGopsl H CHCTEMBl KOHTPOJS, HCIOJIB3YEMBIC B
ABTOMATH3MPOBAHHBIX CHCTEMAX YyNpPaBJeHWs. TEXHOJOTMYECKUMHM IPOLECCamMu
A06BIMH W TpaHcmopTa HedTH, TeXHOJOTHHM MOCTPOCHHA W apXHTCKTypd
ABTOMATU3UPOBAHHBIX  CHCTEM  YMpPaBieHHs  OPEANPHATHAMU n00bMU U
TpaHcriopra HedTH, B TOM YHMCITe TEXHOINOIWYECKMMH IIpoleccaMi  H
uHpOpMAMOHHBIME pecypcamu. Ocoboe BHUMaHHE yENseTcs crocobaM pacyera
NIapaMeTpPoB DETyIATOPOB, MPOrPaMMHPOBAHMs JIOTHYECKAX KOHTPOIIEPOB H
SCADA-cucTeM, XapaKTepHCTHKAM CTAHapTHEIX HPOTOKOJIOB U ceTell mepesiad
JaHHBIX.

TpeboBaHusl K YPOBHIO OCBOEHHS COACPIKAHHA ANCUMTUIMHDL

B pesyaprate U3yMEHHS AMCLHUIIKHBI GOpMHUPYIOTCS  CEAYOLIHe
KOMIETEHIMH:
axkaoemuyeckue.
- YMETh NPHMEHSTh 0a30BBIE HAYYHO-TEOPETUHECKME 3HAHUA AIA
pelIeHyst TeOPETHIECKUX H NPAKTHYECKUX 3a/1a4,
- BIIAETH CUCTEMHBIM H CPaBHUTENBHLIM aHANA30M;
- RIAIeTh UCCIEN0BATEIILCKMMHI HABBIKaMH;
- yMeTh paboTaTh CAMOCTOATENBHO;
- 6BITH CIIOCOGHBIM TIOPOXKIATH HOBBIE HJley (00Ia1ath KpPEaTHBHOCTHIO);
- 06naaTh HABLIKAMH YCTHOH M MUCHMEHHOH KOMMYHHKALIH,
- YMETBb YUHTbCS, TIOBBIILATE CBOO KBaJTM{PHKaIHIO;
COYUANDHO-TUHHOCIIHBIE!
- 00JIaAaTh KaueCTBaMH IPaKJaHCTBEHHOCTH;
- HMETh CIIOCOOHOCTE K KPUTHKE U CAMOKPHTHKE;
- yMeTb paboTaTh B KOMaH/Ie; H MEK/IMYHOCTHBIM KOMMYHUKAUMAM
- WMeTh CHOCOBHOCTh K  COHNUAJIBHOMY  B3aMMOMCHCIBHIO H
MENITMYHOCTHBIM KOMMYHUKAIHM.




npogheccuoHanvHblE:

- aHaNM3MpOBaTh ¥ OHEHUBATh TEHICHLMH pPasBUTHI TEXHHKH H
TEXHOIO0THH;

- B3aMMOJENCTBOBATD CO CIICLIMAMCTAMY CMEXHBIX 1Tpoduriel;

- AHATIM3HPOBATh M OLICHUBATH COOPaHHbIE JIAHHBIE,

- FOTOBWTD AOKJIakbl, MaTepHallbl ¥ Npe3eHTalllH;

- aHaJM3UPOBATH  MNEPCHEKTHBHI M HAlPaBIeHHs]  pa3BUTHA
TEXHOJIOTHYECKHIX TIPOIIECCOB A00BIMH HEPTH U ra3a;

- paspabarThiBaTh TEXHMUECKHWE 3aJaHUA Ha TPOCKTHPOBAHME 1
pa3paboOTKy TeXHONOTMYECKHX MPOLECCOB H 00OpYIOBAHHMS IS SKCILIyaTallui
He(DTIHOO ¥ TA30BOLO MECTOPOXKACHHS C YYeTOM pe3ylbTaTtos Hay4Ho-
HCCIIel0BATEILCKUX H OTIBITHO-KOHCTPYKTOPCKHX paboT;

- B CcOCTaBe TPYIIIB CNEHUAIUCTOB MPUHMMATH Y4acTUe B PasBHTHH
xommuiekca ACY  obbekraMu  OKCIUIyatailMd  HeQTAHOro M ra3oBOro
MECTOPOIKIEHHS H HE(TEra30IPOMBICIOBOI0 000PY IOBAHHS;

- OCYIIECTBIATH MOABOP HedTerasonpoMbICIOBOTO 000PYIOBAHUSA JUIs
pa3sIMYHBIX TEXHOIOTHYECKHX MPOLIECCOB Ha OCHOBE HHIKEHCPHBIX PACHeTOB;

- aHAJIHU3HPOBATh TEXHOIOTHYHOCTH HE(TEra3oMpOMBICIOBEIX CHCTEM B
COOTBETCTBHU C TEXHOJIIOTHYECKUMH BO3MOKHOCTAMH IIPEeTIPHATHS,

- obecrievHBaTh (BYHKUMOHHPOBAHHE TEXHOJIOIHIECKOTO 000PYAOBAHMUS
B COOTBeTCTBMM C MPAaBHNAMM M HODMAaMH TEeXHHUECKOH M OJKOJOTHYECKOH
fe30macHOCTH  00BEKTOB  HedTerazoBoro  MpeanpusaTHs B Opeieiax
COOTBETCTBYIOLLEH KOMIIECTEHIIAHN,

- COBPEMEHHBIMH CHCTEMaMH OCYIIECTBIATh JHATHOCTHPOBAHKHC U
MOHHTOPHHT COCTOSIHHS OGBEKTOB 171 pa3pabOTKyM U IKCILTyaTalliu He()TSIHOTO H
ra3oBOro MecTOPOXKICHHS,

- OpraHM3OBBIBATH M IIPOBOMUTH HCTIBITAHHS HE(TErasolpoMBICIOBOrO
000pynOBaHHS,

- paboTaTh ¢ HAYYHOH, TEXHHIECKOH U ITATeHTHOH IUTEPaTypoOH.

B mpouecce H3ydeHUs: JUCHUIIIMHEL 00y4aeMBIH J0IKeH:

SHAMb!

- KOHCTPYKLHIO, TPHHIMI JAeHCTBHMS M MpaBuia JKCIyaTalud CpeicTB
H3MePEeHUH U aBTOMATH3aLHY;

- HasHAaYeHue M QYHKUHH KaXO0TO DieMEHTa B CHCTEME aBTOMAaTHYECKOro
peryiupoBaHHus;

- THITOBBIE CXEMbl aBTOMATH3aMH TEXHOJIOTHYECKHX [IPOLECCOB;

ymemn.!

- BBIOWpaTh 10 3aaHHbIM YCJIOBHAM, CIPaBOYHOM IMTEpaType, KarajoraMm
CpeACTBa U3MEPEHHH U aBTOMATH3aLHy;

- paboTaTh ¢ mpHOOpPaMU U NPOU3BOLUTH OCHOBHBIC TEXHUYECKHE U3MEPEHHUA;

- COCTABISITh M YUTATH QYHKIHMOHAIIBHEIE CXEMBbl aBTOMATR3AINH.

- PaCCUHTHIBATH IAPAMETPBI PEryJIATOPOB.

enademsy:

- THIOBBIMH CXE€MaMW  aBTOMATM3aldM TEXHOJIOTHYECKHX IIPOLIECCOB
IKCIUIyaTalWH K TOOKYH HedTH, rasa;

- cnocobaMH  pacuera TapaMeTpoOB  PEryJiTOpOB, IIPOrpaMMHPOBaHHMA




norudeckux koutposepoB 1 SCADA-cucTeM.

JlucIMmInHa «ABTOMATU3alUs NPOU3BOACTBEHHEIX MPOLECCOB» CBA3AHA C
ucmunEHaMA  « Tpy6GonpoBoaHE TpaHcopT HedTH u rasa», «CxkBaKUHHAS
n0Gua HedTH U Tazay, «COOp ¥ MOAroTOBKA CKBAXUHHON NMPOTYKLHW.

dopma noyyueHUs BeicIero o0pa3oBanus: IHEBHAA, 3a049HAas.

O611ee KOJTUYECTBO YaCOB, OTBOAMMOE Ha M3ydeHHe y4eOHOH AMCIHILTHH]
«ABTOMATH3AIMA IIPOU3BOJICTBEHHBIX IPOLIECCOB» B COOTBETCTBHM C y41eOHbIM
MJIAHOM CTYAEHTOB No cnenpnansHocT 1-51 02 02 «PaspaboTka B dKCIITyaTaLys
He(TSHBIX M [a30BbIX MeCTOpOxAeHu#» - 110.

TpyI0eMKOCTh yaeOHON AUCIMINKHEBL COCTaBsieT 3,0 3aueTHBIE SAMHHLIBL.

PacnipeiefieHie ayIMTOPHOTO BPEMEHH MO BMIAM 3aHATHH, Kypcam H
ceMecTpaM:

@opma TOIydeHus

BBICLICTO 00pa30BaHus JHEeBHAs 3a04Hasd
Kypce 3 4
Cemectp 6 7,8
Jlexia (4acoB) 34 6
Jla6oparopHbie 3aHsTHA (4aCOB) 17 4
Bcero ayIMTOpPHBIX 44COB 51 10

dopma TeKyIel aTTecTalyy 10 y4eOHOH TUCIMIUIMHE!
3ader, ceMecTp 6 8



COJIEPYKAHUE YUEBHOI'O MATEPUAJIA

Pasnen 1. Beenenue

Tema 1.1 WMcrtopus pasBuTds aBTOMAaTH3alWH HedTAHON W Tra3oBOM
npoMpleHHOCTH. OCHOBHEIC HOHATHS U ONPEAENCHUS, TPUMEHIEMBIC B obnactu
aBTOMATH3ALMH POM3BOJCTBEHHEIX NIPOIECCOB JOOBIUH H TPAHCIIOPTA HedTH.

Tema 1.2 ApxduTekTypa aBTOMATH3WPOBAHHBIX CHUCTEM YIIPaBJICHHA
TeXHOJOTHIECKHME TIpolleccamu NoOBIMH M TpaHcnopra He@TH. TexmHomornu
IOCTPOEHHUS aBTOMATH3HPOBAHHBIX CHCTEM YIIPABJICHHS.

Pasnen 2. OcHOBB! aBTOMATHKH

Tema 2.1 CBoiicTBa OOBEKTOR PpETyJHpOBAHHS. YPaBHEHHA OOBEKTOB
perynupoBanus. AHAIHTHYECKOE  OIpPEAENIEHHe  XapaKkTepUCTHK 00BEKTOB
peryJHpoBaHus. OKCIEPUMEHTANBHOE OIPENSNIEHHE XapaKTepUCTHK 00BEKTOB
perylidpoBaHHsL.

Tema 2.2 Krnaccudukamuss M CIPYKTypa CHCTEM aBTOMATHYCCKOTO
perymupoBanusi (CAP). ®yHKUHOHAIBHEIC CXEMBI CHCTEM aBTOMATUYECKOTo
perynuposanns. Xapaktepuctukd CAP. THIOBble JMHAMHYCCKHUE 3BCHBL.
[epenatounsie GYHKUMHM H aMIUTATYIHO-(a30Bhie XapaKTEPUCTHKH. TouBocTb
pPeTyJIMPOBaHHS.

Tema 2.3 Kputepud  yCTOHYMBOCTH  CHUCTEM  aBTOMATHYCCKOIO
perynmposarus. IloxasaTeqn KauecTsa peryaupoBanusi. KocBenmble OLEHKH
perynupoBaHHsL.

Tema 2.4 Pacuer HacTpoek peryiasropos B omHokonTypHbix CAP. Pacuer
HACTPOEK PEryJIsTOPOB B MHOTOKOHTYpHBIX CAP.

Paznen 3. Texuudeckue cpencTsa aBTOMaTH3aUN

Tema 3.1 O6mue cBelienus 06 M3MepeHUsX M UIMEPUTEIBHBIX IpHOOpax.
Knaccadukanus U3MepUTENbHRBIX  npubopoB. I'ocylapcTBeHHas — CHCTEMa
npuGopos (I'CIT). CtampapTel B 00JaCTH aBTOMATH3alM¥ TEXHOIOTHYCCKHX
IIPOLIECCOB, YCIOBHBIE 00O3HaueHus NpuOOpPOB M CPEACTB ABTOMATH3ALUH B
cxemax. [1IOrpelIHOCTH NPH H3MEPEHHUSX.

Tema 3.2 Cucremsl apTroMaTmdeckoro koHTpons. IlpeoGpasosareny.
MeToabl ¥ CpeIcTBA I M3MEPEHUS TaBJeHHs, TEMIIEPATYPEl, 00beMa 1 MacChl,
pacxona, YpPOBHS JKHAKOCTH B Ppe3epByapax ¥ TEXHOJIOFMHECKHX almnaparax.
M3MepeHue BA3KOCTH.

Tema 3.3 CpejcTBa Ha3eMHOTO KOHTDOJIs TapaMeTpoB Ipolecca OypeHus.
MeTonbl M CpeICTBA H3IMEpEHUs MOJA4YH JIONIOTa, MEXAHWYECKOH CKOpOCTH
TNPOXOJIKH, CKOPOCTH BpALIEHus pOTOpa M KPYTAUIEro MOMEHTa Ha pPOTOpE.
MeTOoIbl X CPeICTBA KOHTPOJIS COCTOAHMS CKBAXHHBI, TAPaMETPOB TIPOMBIBOYHOH
KUIKOCTH, LIEMEHTHRIX PACTBOPOB M Tpolecca HEMEHTUPOBAHHUA.

Tema 3.4 Merogsl M cpencTsa IiyOMHHBIX u3MepeHHi npu Oypewuu
ckBakuH. KaHanel  cBsa3M  INyOMHHBIX — M3MepeHHMH  (TUApaBIMYECKUH,
snextpuuecknit). Kontpons pexuma npu Gyperun ¢ anexrpodypom. Cpeactsa
KOHTPOIS DiyOHMHHBIX napameTrpoB Ipu TypOunnom Gypenun. CucTembl
3a00HOI0 KOHTPOJIs] HAKJIOHHOTO OypeHus.




Paszen 4. ABTOMaTH3MPOBaHHBIE CUCTEMBI YIPABIICHUA TEXHONOIMIECKUMH
npoleccaMy JOOBIYH U TPaHCTIOPTa He(TH aBTOMATH3ALNN

Tema 4.] XapakTepdCTHKa TEXHOJOIMHECKOr0 00BEKTa yNpaBIeHHs. WEB-
TeXHOJIOTMH  NOCTPOEHHs  aBTOMATH3WPOBAHHBIX ~ CHCTEM  YIPABICHAA
texnonorudeckumy  nponeccamu.  SCADA-cuctemsl A yHIpaBicHHA
TeXHOIOrMYeCKHMH IIpoileccaMi HoOblvM, cOopa, MOAroTOBKM M TPAHCIIOPTa
HedTH ¥ rasa.

Tema 4.2 CucTeMbl aBTOMATHMECKOTO peryjlMpoBaHus Ha 0ase
[IPOTPaMMHPYEMBbIX JIOTHIECKHX KOHTposiepos. IIporpaMMupoBaHie JOrHIeCkiX
koHTpo/IepoB. JIOCTYIl K KOHTpOIUIEpaM, CHCTEMaM y4era M KOHTpO,
MHQOPMAalMOHHBIM PeCypcaM NPEANPUATHS 10 JIOKaLHLIM H TI0OTBHBIM CETIM
nepeady JAHHBIX, C MOSHIBHLIX YCTPOHCTB 10 KaHajiaM COTOBO, CIIyTHHKOBOH K
paspocssazu. CrcTeMa robaTbHOTO IT03HIMOHHPOBAHUS GPS.

Tema 4.3 ABTOMaTH3UPOBAHHBIC CHCTEMBI YIPABICHHUA TEXHOIOTHIECKAM
mpoueccoM — OypeHHs.  ABTOMATH3anusi  CITyCKO-NOABEMHBIX orepaiyi.
ApToMaTH3alus ogays nonora. Tee-qucneTyepyusanus Oypsamuxcsi CKBaXHH.

Tema 4.4 CHCTeMb! aBTOMATM3alWH HE(TAHBIX CKBaXHH (OJIOYHBIX
CelapalMOHHBIX YCTAHOBOK, YCTAHOBOK KOMIUIEKCHOH TOArOTOBKH HedTH,
NMOJIEpP/AKAHUA MIACTOBOTO JaBNeHHs). ABTOMATH3ALMA IPOLECCOB yBENUHCHNA
HedTeoTIaYH HIACTA.

Tema 4.5 ABTOMATU3UPOBAHHBIE CHCTEMBI YIIPABJICHUA TEXHONOTHIECKUM
MPOLIECCOM TpaHCIopTa HeQTH. Cucremsl aBTOMaTH3aLuH
He(TenepeKaunBarOIIMX CTAHLUMH M Pe3epBYapHBIX MapKos. Ynpasrienue
CHCTEMOH TeleMEXaHHKM JIMHEHHOM YaCTH MAarucTpallbHBIX He(TenpOBOAUB.
ABTOMATHYECKME CHCTEMBI IIOKApOTYIIEHHS, OXpaHbl, OIOBeLIeHHs 00
ABApUMHBIX CUTYalHAX.

Pasnen 5. MudopManoHHBIE H 3KCIIEPTHBIE CHCTEMBI

Tema 5.1 OcobeHHocT HHGOPMALMOHHBIX CHCTEM B 00JacTH NOOLIYY U
tpancnopra HedTn. Case-TEXHOJOTMH M MOJEITHPOBAHME TEXHOJOIMIECKHX
npoueccoB Ao0bmMuM ¥ TpaHcropra Hedtu. Ilpencrapnenue AesTENBHOCTH
IPeANpUATHS ¥ TIPHHATHIX B HEM TEXHOJIOTHHl B BHJE AHarpaMm UML. Epnunas
HHGOPMALMOHHAs Ccpela NPeanpUATHs. AHAIH3 M TPOrHO3MpOBAHHE ou3Hec-
MPOLIECCOB IMPEITPHSATHS B PEXKUME PEaIbHOrO BPEMEHH.

Tema 5.2 Apxurektypa ¥  WEB-TexXHONIOrMM  TIOCTPOCHHS  HH-
(OpMAUMOHHEBIX CUCTEM YpOBHA mpeanpustus. Jocryn K UHGOPMALIHOHHBIM
pecypcam mnpeinpHaTHa yepes MurepHeT M MmO KaHAnaMm MOOUJIBHOH CBSI3H,
npobaemst 6e3onacHOCTH. ['eOMH(YOPMALMOHHBIC CHCTEMBI.

Tema 5.3 TIpHHIANEL IOCTPOEHHS IKCIIEPTHBIX CHCTEM B 00NIacTH I0OBIYH U
Tpascriopra HeTH, HMX OCHOBHBIE KOMIIOHEHTBI, COCTaB H crocoOBl
npeacrapnenus yHGOpMaLKy. MoJenuposaHie NEeATeNbHOCTH DKCIEPTOB IipH
pelileHnd He(GopMaTu30BaHHBIX 33a4.

Tema 5.4 HudopmannoHHble, 00y4Yaromlde U IKCIEPTHBIE CUCTEMBI LA
npeanpuaTuil TpyGONPOBOIHOrO TpaHeopTa HehTH.




VYEBHO-METOJUYECKAS KAPTA YYEBHOH JJUCLIVIIIMHEL

(neeBHas Gopma NoMydeHHs 06pa3soBaHus)

KomnuecTBO ayAUTOPHBIX
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6 cemecTp
1 Brenenue
Hcropus pasBUTHA  aBTOMATH-
1.1 |3amuu  HedTsHOM M razopoi | 1 3a4er
NPOMBINUICHHOCTH
ApXUTEKTYpA aBTOMATH3H-
OBAaHHBIX CHCTEM YIPABICHHA
12 P yup 1 3a4eT
TEXHOJOTHYCCKUMH  ITPOLECCAMH
JOOBIYH W TpaHCIIopTa HedTH
2 OCHOBBI ABTOMATHKH
51 CpoilictBa  00LEKTOBR  peryiu- 7 5 3almTa 1ab.
' poBaHus paboThl
Knaccupuxamus ¥ CTPYKTypa
2.2 | CHCTEM aBTOMATHUECKOIO pery-; 2 3ayer
NHPOBAHUS
KpuTepun YCTOHUHMBOCTH CHCTEM
23 PHTCPHH ¥ 2 3a4eT
ABTOMATHYCCKOTO PEryJIHPOBaHH
Pacyer HACTpOEK PETYJISTOPOB B zatuTa nao.
2.4 2 2
CAP paboTH!
3 Texuuueckne cpeacTba aBToMa-
TH3AIHU
Obime cejiennst 00 U3MEPEHHAX
3.1 2 3aueT
H H3MEPHTEIBHEIX IIpHOOpax
39 Cucremsl aBTOMATHYECKOTO | 9 samuTa aad.
) KOHTPOJIS paboTHI
33 CpeicTBa HA3EMHOTO KOHTPOMA | 5 zamuTa ad.
' napaMeTpoB Ipouecca OypeHus paboTEI
MeToas! M CpelcTBa IMyOMHHBIX
o 3almTa Jab.
3.4 | u3MepeHui np# Oypenun | 2 2
paboTsl
CKBayKHH
ABTOMATH3UPOBAHHBIE  CHUCTEMEI
YIPABICHHS TEXHOJOIHYCCKHMH
4 npoLeccaMm JOOBIH H
TpaHCIopTa He(hTH aBTO-
MaTH3alHK
41 XapaKTCPUCTHKA TEXHOTOTHYEC- | 5 3aumTa 1ad.
’ KOro 00BEKTa YIIPABRICHUA paboTEI
42 CHcTeME aBTOMATHYCCKOTO | 2 zamuTa 1ad.
) peryJlupoBanus Ha Oaze paboTsl




ApPOrPaMMHpPYEMBIX  JOTMYECKHX
KOHTPOJUIEPOB

43

ABTOMATH3HPOBAHHBIC ~ CHCTEMBI
VIPABAEHUS  TEXHOJOTHYECKHM
nporeccoM OypeHus

3a4ct

4.4

CucreMbl aBTOMAaTH3alHH
HedTAHBIX CKBAXHH

3a4eT

4.5

ABTOMATH3UPOBAHHEIE  CHCTEMBE
VIpaBieHHss  TEXHOJOIHYECKHM
IIPOIECCOM TpaHCHopTa HedTH

zaniyTa j1ab.
paboTsl

WudopmalliOHHbEIE H SKCIECPTHBIC
CHCTEMBI

5.1

OcobenHocTH HAHPOPMAIHOHHEIX
cucteM B obinacTH no0bldH
Tpancnopra HehTH

3a4CT

5.2

ApXHTEKTYpa 7} WEB-
TEXHONOTHH  TOCTPOCHUS]  HH-
(POPMAIMOBHBIX CHCTEM YPOBHS
IPEANPUSTHS

3a4yer

5.3

[IpnynHnIe T10CTpOCHHS
JKCIEPTHRIX CHCTEM B 00JaCTH
JOOBIYHA ¥ TPAHCTIOPTA HEPTH

3a4CT

54

Hudopmaruonse, obyuaronue
U JKCIOEPTHBIE CHCTEMb! A
npeIpHATHI  TPYyOOIIPOBOIHOIO
Tpancuopra HedTH

3a4eT




VUEBHO-METOJUYECKASA KAPTA YUYEBHOM JUCLIITIHDBI

(3aounas Gopma 1oy deHUs 06pasoBaHus)

KonpuecTRO ay/IHTOPHEIX YacOB
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1 2 3 4 5 6 7 9
7.8 cemectp
1 Beenenue
1.1 | Hcropus pazButas aBToMa-
TH3ALHH HedTIHOH u | 0,25(7) 3a4er
razoBoi MPOMBILLICHHOCTH
1.2 | ApxuTeKkTypa aBTOMAaTH3HU-
POBAHHLIX CHCTEM YIIPaB-
geHusi  TexHonorwdeckumu | 0,25 (7) 3aueT
npolneccaMi  JOOBIMH  H
Tpaucropra HepTH
2 | OCcHOBBI aBTOMATHKH
2.1 | CroiicTBa 00BEKTOB
0,25 (7) 3a4eT
PETYIIHPOBAHHSI
2.2 | Knaccuduxanus H CIpyK-
Typa cdcreMm  asToMmaru- | 0,25 (7) 3aver
YECKOro PeryJIHpOBaHH
2.3 | Kputepun  yCTOHYHBOCTH
cucteM  apToMaTHueckoro | 0,25 (7) 38YET
peryIHpOBAHHS
2.4 | PacyeT HacTpoOeK peryJsiro- ‘3aruTa 1ad.
0,25 (7) 1(8)
pos B CAP paboThi
3 | Texunueckue CpelcTsa
aBTOMATH3ALKH
3.1 | Obumme CBEICHHMA 00
H3MEpEHHAX u| 0,257 3ader
H3MEPHTENLHBIX TPUOOpax
3.2 | CucTeMbl aBTOMATHYECKOIO
0,25 (7) 3auer
KOHTPOJIA
3.3 | Cpencrea Ha3seMHOTO KOHT-
pons mapametpos mpouecca | 0,25 (7) 3ayeT
OypeHus
34 | Meroasl W cpeacreBa IuIy-
Guanbx  msmepenudt  npw | 0,25 (7) 334eT
OypeHHH CKBAXHUH
4 | ABTOMaTH3UpPOBAHHEIE CHC-
TeMbl YAPABJICHUA TEXHOJO-
3aniuTa nad.
THYECKAMH npoLeccaMu 1(8)
paboTh
Jo0RMH K TpaHcHopra
HedTH apTOMaTH3alUH
4.1 | XapakTepuCcTHKa texro- | 0,25 (7) 3auer




JNOTHYECKOTO o0neKTa
yHpapJjicHHA

4.2

CucreMbl ABTOMATHYECKOTO
perynuposaius Ha Oase
[IPOrpaMMHpPYEMbIX  JIOTHH-
YeCKHX KOHTPOIUIEPOB

0,25(7)

3Q4ET

4.3

ABTOMATH3UPOBAHHEIE CHC-
TeMbl YIIPaBIeHHA TEXHOJIO-
FHUECKHM IPOLECCOM
OypeHus

0,5 (7)

1(8)

zaumTa 1ad.
paboTsl

44

CucreMBl  4ABTOMAaTH3alUH
He(PTIHLIX CKBAKHH

1(7)

3a4cT

4.5

ABTOMATH3MPOBAHHBIC CHC-
TEMB! YIIpaBieHUsd TEXHOJIO-
I'HYECKHM IPOLECCOM TpaiH-
crnopra HeT!

0,5 (7)

1(8)

2a1n#Ta 1a0.
paboTE

HudopMatiuOHHBIC U
JKCICPTHHIE CHCTEMBE

5.1

OcolennocTa nHpopMa-
LIMOHHBIX CHCTEM B 00IaCTH
A00BpMH M TpaHCopra
nedtH

0,25 (7)

3a4eT

5.2

Apxurextypa u  WEB-
TEXHOJOIHH  IOCTPOCHHS
HUHGOPMAIMOHHBIX  CHCTCM
YPOBIHSI IpeIPHATHS

0,25 (7)

3a4<T
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[TpuHIHIIE] NOCTPOCHHUS
JKCNICPTHBIX ~ CHCTEM B
0bnacTH NOOBIIH 17§
TpancrnopTa HeQTH

0,25 (7)

3a4eT

54

HudopMaHoHHEIE, 00y-
YalolllHe M IKCIEPTHHIC
CHCTEMB! JUIS TIPCATIPHATHH
TpyOOIIPOBOIHOIO TpaH-
criopra nedTu

0,25 (7)

3a4ucT




HMHOOPMALIMOHHO-METOAMYECKAS YACTD

OcHoBHas nuTeparypa

1. KopcakoB B. C. ABToMaruzauusi [POU3BOACTBEHHBIX IPOLIECCOB:
yueOHHK a8 MamuHOCTp. cnell. By3oB / B. C. Kopcakos. - Mocksa : Beicas

mkomna, 1978. - 296¢.
2. Manmos A. H. OcHOBBI aBTOMAaTHKH H  aBToMaru3auug

IPOM3BOJICTBEHHEIX IIponeccoB @ y4ueOHuK mns By3oB / A. H. Manos, 0. B.
HranoB. - Mocksa : MammsocTtpoenue, 1974. - 368c.

3. Teprau B. C. OcHOBEI aBTOMaTH3alHM IIPOU3BOACTBA : yuebd. mocobue
A8 MallMHOCTp. crell. cpenHux crell. y4eOnbix 3aB. / B. C. Tepran, H. b.
Angpees, b. C. Jlmbepman. - 2-e mu3n., nepepab. u jgom. - Mocksa

MammHocTtpoerue, 1982. - 270c.

JononHuTensHas AuTepaTypa

1. Bacuneenckuit B.H. TexHuka s TeXHONOTHA onpeleneHts NapaMeTpoB
ckBaxkuH u mractos/ B.H. Bacuasesckuii, A.U. [Terpos. - M.: Henpa, 1989. — 137
C.

2. Tabuynmuu T.I'  OneparusHoe wuccnenoBanue ckBaxud. / T.I.
Iabpymmus. — M.: Henpa, 1983. - 213 c.

3. Hcaxosuy P. 5. TexHnonornyeckue u3MepeHus U npuOops! : yueOHUK
ans By3os / P. 5. McakoBuy. - 2-e u3z., nepepab. - Mocxksa : Henpa, 1979. - 344c.
4. Hcaxosuy P. 5. ABroMaTH3allis IIPOU3BOACTBEHHBIX IIPOLIECCOB

He(TAHOH K ra30BOI MPOMBIIUIEHHOCTH : yIeOHHK ais By3oB / P. S, HMcakosuy, B.
H. Jlorunos, B. E. ITonanexo. - Mocksa : Heapa, 1983. - 424c.

5. Hcaxosuy P. 5. Kourposs 1 aproMarysalus o0y HedTH U raza :
yueOHuK a1 rexHuxymoB / P. 5. Ucaxosuu, B. E. TTonazgeko. - 2-¢ u3a., nepepad.
u jom. - Mocksa : Heapa, 1985. - 352¢.

6. Osuapenko B. M. OcHoBel aBTOMATHM3alMH TIPOU3BOJACTBA H
KOHTPOJILHO-U3MEPUTENBHEIE TPUOOPHI | yUeGHUK s Te010ropa3B. TEXHUKYMOB /
B. M. Osuapenko, Y. A. Bpannasckuii. - Mocksa : Henpa, 1974, - 240c.

7. Tlackxosateii O. M. OcHOBEI aBTOMAaTH3AMH IPOU3BOACTBA : Y4eOHHK
s rexauukyMoB / Q. W. ITackopatelit. - Mocksa : Hepgpa, 1991. - 138c.

8. Tapanenko b.®D. Apromarnueckoe ynpasieHHE TIa30NPOMBICIOBEIMH
obrextamu / b.®. Tapanenxo, B.T. Epman. - M.: Heapa, 1976. - 217 c.

9. Mumxkun  O. 1. ABTOMaTH3UpPOBAHHBIE CHCTEMBI YIIpaBIEHHUA
NpepHATHIME HedTAHOH IPOMBILIICHHOCTH | Y4eOHMK IS HEQT. TEXHHKYMOB /
O. I'l. HluwkuH. - Mockea : Henpa, 1981. - 160c.

10, Hummxkua O. Tl OcHOBEl aBTOMaTWHKHM M aBTOMaTH3aLUA
TIPOM3BOJICTBEHHEIX TIPOLIECCOB : yueOHUK Juis HedT. By3oB / O. IT. Hlumkun, A.
H. ITapdenos. - Mocksa : Heapa, 1973. - 408c.
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TlepeueHp TaGOPATOPHEIX 3aHATHH ISl IHEBHOH dopMBl 00y UEHHS

1. WccnenoBague CTATHYECKOM H NIUHAMWYECKOH  XapaKTepHCTHK
TEpMOITApH! H TEPMOMETPA CONPOTUBICH N
2. OGopynosande s CBEpPXBBICOKMX TeMiieparyp. 3abolinblil

TepMomeTp, MaHomeTp Kacrepa, BHICOKOTEMIEPaTyPHBIH 30HJ| 3aMepa AaBIeHUHH
u Temieparypst K-8 EMR39.

3. PacxonoMep MepeMeHHOro nepenana JaBneHus

4.  WcmoplTaHue CUCTEMBI H3MEHEHUS pacxona

5. KOHTpONIBHO-H3MepUTeNbHbIE  NpUOOpEl B TEXHOJNOTHYCCKHX
yCTaHOBKAx

6. Pacuet HacTpoek peryaaTopos B CAP

7. CucTeMa aBTOMAaTHYECKOTO  perynMpoOBaHHs  TEMHEPATYPBl M
JIARJECHUSA

8. Pacuet perynupyrouero oprata

9. CpeacrBa M3MepeHHs MoJa4yd J0I0Ta, MEXAHHYECKOH CKOPOCTH
[1POXOJIKK, CKOPOCTH BpallleHUsl pOTOpa ¥ KPYTAIIETO MOMEHTA Ha pOTOPE.

10. CpenctBa  KOHTpOJIS  COCTOSHUA  CKB&XHHB, napameTpos

ITPOMBIBOYHOMH KHAKOCTH, HEMEHTHBIX PaCTBOPOB M MPOLEcca UEMEHTHPOBAHAS.

11. ABTOMATH3HPOBAHHEIE CHCTEMbl He(TENepeKadHBAIOIIUX CTAHLMH K
pe3epByapHBIX I1aPKOB

12. ABTOMAaTHMHECKME CHCTEMBI NIOKAPOTYIHEHHS U CUTHAIM3aHNK

13.  DkcrnyaTanua TexHonornyeckux cereit ACYTII

14, HacTpoiika aHaNOroBbIX K AMCKpeTHBIX kaHanos ACY TII

15. Cucrema rauleHHs yIapHOH BOJHBI — IPHHLMI AEHCTBHS, KOHTPO/Ib
(bYHKLHOHMPOBAHHA.

TMepeueHs TabOPATOPHBIX 3aHATHH 15 3204HON GopMbi 00y HeHHH
1.  ObGopynosaune I8 CBEPXBBICOKMX Temmeparyp. 3aboiHbIH
TepMomeTp, ManoMetp Kacrepa, BRICOKOTEMIEpaTypHBIH 30HA 3aMepa JaBleHui
u Temrneparyps! K-8 EMR39.

2. Pacuer HacTpoex perymnstopoB B CAP

3. CpeactBa  KOHTpONsS  COCTOSHHS — CKBaXHWHBI,  [apaMeTpoB
TIPOMBIBOYHOM JKHKOCTH, 1IEMEHTHBIX PACTBOPOB 1 IPOLECCa UEMEHTHPOBAHHAL.

4.  ABTOMATH3MPOBAHHBIE CHCTEMbl He()TENEPEKaUUBAOIINX CTAHIMH

pe3epBYapHBIX APKOB

MarepuansHoe obecrieyeHne 3aHATHH

1. Crenapl no TemaM pazieia y4eOHOH JHCIIUIIIMHBL «ABTOMATH3AIUSA
MPOU3BOACTBEHHLIX TIPOLIECCOBY

2. IlpeseHtaruu Mo TeMaM Y4eOHON JMCIIHIUIMHEI «ABTOMaTH3ALHA
NPOW3BOACTBEHHBIX IIPOLIECCOBY.

3. YueGHple (GHIBMBI IO TeMaM y4eOHOH IHCHUIUIMHBL «ABTOMATH3ALMS
APOM3BOJCTBEHHBIX [IPOLIECCOBY.




TTepeucHs METOROB (TEXHOOTHA ) 00yueHHs
OCHORHBIMH METOXAMH (TEXHOJIOTHAMH) oOyueHw s, OTBeHarOlMMH NEJiIM

H3y4YCHHS AUCLUHUIITHHBI, SABIAOTCH:
- 4YepeaoBaHHE TCOPECTHICCKHX JEKHHUOHHbIX 3aHATUH C J'IEIGOp&TOpHI:IMPI

3aHSTUSIMH, 3 TAK)KE ¢ CAMOCTOSTENbHON paboToH;
- HCTIONB30BaHKE BO BPEeMs TEOPETHUECKHX 3aHATHH COBPEMCHHBIX CPCACTB,

npe3eHTalMi 1 00yJYatoIuX NporpamMmm;
- MCIONB30BaHKe MOAYIBLHO-PEHTHHIOBOM OIIEHKH 3HAHUH.
- U3ydeHHe MaTepuaia Ha IefCTByomeM 000py JOBaHUH.

HepequL CpeacTB AMarHOCTHKHA KOMIIETCHUHH CTYJIEHTA

Jins  OuEHKHM  JOCTIKEHMH  CTYJEHTa  MCIONB3yeTCs CIIeYIOIIUH
JIHaTHOCTHYECKHI HHCTPYMEHTApHH:

- DpOBEIEHHE TEKYUINX KOHTPOJLHBIX ONPOCOB 10 OTAEABHBIM TEMaM,;

- [UCBMEHHbIe OTYETH! TI0 NabopaTopHbIM paboTaM 3aHATHAM;

- OTYeTHI 110 JabopaTopHpIM paboTaM ¢ UX YCTHOH 3a1uToi;

- CJ1aya oT4eTa.

OpraHu3aiys i BLITOHEHHe CaMOCTOATEBHOM paboThl

Tlpy W3y4eHWM JACLMMJIMHBI ~ HCIIOAB3YIOTCH  CIIEAYIOIIHE (popMBL
CaMOCTOATENbHOI paboTHI:

- NepBOHAYANEHOE O3HAKOMIIEHHE C NIPOrpaMMoil yUeOHOH THCUMILIAHEL

_  03HAKOMIEHHE CO CIHCKOM PEKOMEHIyeMOH JIUTepaTypbl, Hanu4ue € B
HUONMOTEKE U APYTHUX JOCTYIHBIX HCTOYHHKAX;
1popaboTKa MPOCIYIIAHHOTO JIEKLHOHHOI0 MaTepualia;
NOArOTOBKA OTYETa 10 1abopaTOPHEIM 3aHATHAM,
BBIMOTHEHME 3a]1aHKIl Ha CAMOTIOATOTOBKY (peIeHye 3a1a4);

IIOAroTOBKA K 3a4eTy.

KoHTpo/Ib CaMOCTOSTENBHOM paboThl OpPraHu3yeTCsl B ABYX dhopmax:

- CaMOKOHTPOJib U CAaMOOLIEHKa 00yJaroIIero;

- KOHTpONIb CO CTOPOHBI Tpenogasarens (TeKyLIHH, HPOMEXXYTOUHbIH M
UTOTOBBIH).

KpuTepHy OLEHOK Pe3yNETaTOB y4eGHON AeATeIbHOCTH

[Ipn oleHKe 3HaHWil CTyJAeHTa B Oawiax o0 AecaTuOaNNBHON IKale
UPUMEHSIOTCA KPUTEPUH OLEHKH PE3yJbTaTOB ASATENBHOCTH 00yvaOIUXC B
YUpeXIEHHSIX BBICIIETO 00pasoBaHMs IO AecATHOAINLHOM HIKate (ImHMChbMO
MpunucrepcTsa oOpaszoBanus Pecnybnuku benapycs or 28.05.2013 r. Ne09-10/53-

T10).



KOHTpO/IbHBIE BOTIPOCH 110 y4eOHON ANCLATLIAHE «ABTOMATH3ALYA
[POM3BOJCTBEHHBIX NIPOLECCOBY

1. TlpuGopbl s U3MEpPeHHs TeMIePaTyphl. Knaccugukauus 1pubopos
Ui U3MEPEHUS TEMIIEPATYPBI

2. MaHoMeTpH4YeCKHe TEPMOMETPEL. Tepmonapsl. TepmoMeTpsl
COTIPOTUBJICHHS

3. TlpuGopsl Anast H3MEPCHHUS NaBIICHUS

4. Meroxsl u Tipubophl Iy ¥M3MepeHHs pacxond. Pacxopomeps:
riepeMeHHOTO Nepernana JaBieHus

5. Taxomerpuueckue (TypOMHHBEIE) pacxXofOMepbl.  YIbTPasByKOBbIE
PACXOAOMEPH.

6. DNEeKTpOMarHWTHbIe  pacxojomepsl.  Buxpesbie  pacxoJOMEpBL.
Kopuosincosbl pacXxozoMephbl

7. Metonst W mpubopsl Ans  u3Mepenus ypomns. Kimaccnpukauus
YpOBHEMEPOB

8. MexaHuueckuil IIOIUTABKOBEIM ypoBHeMep. byHKOBBIH ypOBHEMEP.
I"'uapocTaTuiecKui ypoBHEMED

9. YnerpaszBykoBoil ypoBHeMep. PajapHbiii ypOBHEMED

10. IToTounsie Baaromepsl. M3mepeHue BJIArocoAeCpXKarnus IIPHPOHOTO
raza. IsMepuTens TeMIIepaTypbl TOUKH POCHL.

11. MeTomsl ompefieNeHus BJiarocojepxanus HegrH. Braromep CBIpOH
HedTH

12. AHanoroBole KaHaubl CBA3H.

13. CXeMbl TOAKIIOUYEHHS JATYHKOB C AHAJIOTOBLIM BBHIXOIHBIM CHIHAIOM K
KOHTpOJIEpaM

14. laTyMKH ¢ ABYXNPOBOTHOH TOKOBOM JIMHUEH CBA3H

15. JaTyuKy 1719 HeB3PBIBOOIIACHOH 30HBI

16. JlaTunKu AN B3pLIBOONACHOH 30H51. bapbepbl 6e30I1aCHOCTH

17. utennexryalbHble JaTyiKH

18. OcHOBHBIE NNOHATHS TEOPHUH ABTOMATHYECKOrO YITpaBICHH

19. Ilpunyun Ae¥CTBHS U KIaccU(PUKAIMsg CHCTEM aBTOMATHYECKOro yi-
paBJeHun

20. Crpyktypuas cxema CAP

21. CTarH4ecKre 1 AMHAMIYECKHE XapaKTepucTHKH sneMenros CAP

22. YerotiunpocTh U KauectBo CAP

23. TunoBbie AUHAMHYECKHE 3BEHDS

24. Cratuka u nuHamuka CAP

25. TloHsTHE yeTOHUMBOCTH ¥ NokazaTeny kayectsa CAP

26. PacuéT napaMeTpOB HACTPOHKH PEryNisiTOPOB.

27. CroiicTBa 0O0BEKTOB PErYIHPOBaHUSA

28. 3aKOHBI peryTHPOBaHKL

29. BnusHHe napaMerpoB HACTPOHKH peryisaropa Ha roxasaTelld Kadecisa
pery;IpoBaHug

30. Beifop THma aBTOMaTHIECKOTO PeryiisiTopa U ONpeAeIeHHe NapaMeTpoB
ero HaCTPOHKY



31. PacuéT ¥ BEIOOP UCIIONHHTEIBHBIX YCTPOHCTB CAP.

32. OcHOBHBIE TEXHUUYECKME  XapaKTePHCTHMKH  HCHNOJTHHTENBHBIX yCT-
poiictes CAP

33. KoHCTPYKLHUH PETYJIMPYIOIINX OPraHOB HCIIOJHHUTENLHBIX YCTPOHCTB

34. TTopanok pacuéra B BeIOOpa HCIOIHUTENBHBIX yCTpOHCTB

35. Ha3znaueHue )7} OCHOBHBIE TEXHIYECKHE XapakTepUCTHKH
IIPOrPAMMHUPYEMBIX JIOTHYECKHX KOHTPOJUIEPOB (I'JIK)

36. Ocnosnsie Qpyskuy [JIK. [TpuHIUNB HOCTPOCHHA

37. XapakTepucTiKa npouneccopa

38. XapakTepucTyiKa KaHaloB BBO/Ia/BBIBO/IA

39. KomMMyHHKalMOHHbIE BO3MOXHOCTH KOHTPOJUIEPOB

40. DxcimiyarallMOHHbIE XapaKTepUCTHKH

41. Ipomsinutenssle  TUIK. Tenemexand4eckue KOHTPOJUIEPHL $upm
Bristol Babcock, Control Microsystems, Motorola

42. O61eNpOMBILUTCHHbBIE H TPOTHBOABAPHUHEIE KOHTPOITIEPEL.

IIporpammuposanue  [UJIK.  Cranpgapr IEC 61131-3. Kparkas

XapaKTePUCTHKA CTAH/APTHBIX SI36IKOB IIPOrpaMMypOBaHus [TJIK

43. O6mme ceemerns 0 SCADA-cuctemax. OcropHble ¢pyHkuun SCADA-
CHCTEM

44. ApxutextypHoe noctpoenre SCADA-cuctem.

45. SCADA xax oTkpbitas cucreMa. OCOOEHHOCTH OTKPBITHIX CHCTCM
SCADA u UuTepHeT.

46. Opraamsauus goctyna kK SCADA-puioKeHUAM

47. Hagéxuocts SCADA-cucteM. PesepsrupoBaHue.

48. IporpaMMHo-aniapaTHas mwiardopma. MacmTabupyemMocTh

49, DxcrnyaTtauyonnsie xapakrepucTaku SCADA-cucTeM

50. Ocuosuble noacuctems SCADA-naketos. I'padudeckui untepheiic.
TMoacucreMa CUTHAIH3AIlMH

51, [TomcucTeMa perdcTpaldy, APXUBHPOBAHUA M OTOOPAXEHHS NAHHBIX B
BUAC TPEHLOB

52. OYHKIHH MPOrPaMMHOro obecredeHns SCADA. ®yukiuu oneparopa.

53. ApxurekTyproe nocrpoesue SCADA-cucreM. Kient-cepsep.

54. Metojb! opranuzamuan goctyna Kk SCADA-npAIoKeHnaM. ApXHTEKTypa
“TepMHHAJ - cepBep’ .

55 ApTOMarM3alis TEXHONOTHYeCKHX OOBEKTOB J00BIYM, TOArOTOB-
KV 4 TpaHCHopTa HE@TH.

56. VenoBabie 0603HAUSHHS CPEACTB aBTOMATH3AIMK Ha (PyHKIHOHAIbHBIX
cxemax

57. ABTOMATH3aUs  TEXHOJOIHYeCKMX  OOBEKTOB  MAaruCTpalbHbIX
tpy6onpoBooB. O6BeKTH apToMaTH3auy. OOBEMEI aBTOMATH3ALIHY

58. @yHKLHOHATILHBIE CXEMbI ABTOMATH3ALMH PE3CPBYAPHEIX I1aPKOB

59. Cuctembl  yOpaBlieHHs  TEXHOJIOTHYECKHMH  TIpOLECCaMM  Ha
HedTeNepeKaYNBaIOUX CTAHIMA 1 pe3epByapHBIX MapKax.



TTPOTOKOJI COI'JTACOBAHWS YYEBHOM ITPOI'PAMMEI

Ha3zBanue yyeOHo# | Ha3panue [pennoxxenus 06 Pewtenue, npunsroe
JMCIUILIHHEL, Kadephl HU3MEHEHHUSAX B xagenpoi,
C KOTOpOii colepkaHiK yueOHOH pazpaboraBilei
Tpebyercs IPOTPamMMBI yaeOHyI0
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