OHreNnbCCKUN TEXHOIOTMYECKUA HHCTUTYT ((pusnan)
(denepanbHOro rocy1apCTBEHHOI'O OIOI)KETHOTO 00pa30BaTEIbHOTO YUPEKACHHUS
BBICILIET0 00pa30BaHMs
«CapaToBCKUl TOCYTapCTBEHHBIN TEXHUUECKUI YHUBEPCUTET
uMenu ['arapuna 0. A.»

Kadenpa
«Texnomorus m 000pyI0BaHNE XUMHUYECKHX,
He(TEra30BbIX U MMUIIEBHIX MPOU3BOICTBY»

PABOYAS ITPOTPAMMA
10 JUCIUILIAHE
b5.1.3.9.2 «Texnuueckas xkubepnemuxay

Hanpasnenue noaroToBku
15.03.02 «Texnonocuueckue Mauunsl U 060py008aHue
[Tpoduns 2 "ObopynoBaHNe XUMUYECKUX M HEPTETra30BbIX ITPOU3BOJICTB"

dbopma 00yueHus — ouHast
Kypc — 4
cemecTp — 8 ceMecTp
3a4ETHBIX €IUHALL — 3
4acoB B HeNEo — 4
Bcero yacos — 108
B TOM YHCJIC:
JIEKIIUU — 22
MPaKTUYECKUE 3aHATUS — 22
7ab0opaTOpHBIC 3aHATHUS - HET
camocTosATenbHas pabora — 64
3a4eT — HeT
pK3aMeH — 8 cemecTp
PI'P — ner
KypcoBasi paboTa — HET
KYpCOBOM IIPOEKT — HET
Pabouds nporpamya 00Cy#1eHa Ha 3ace1anny
kadeaput TOXT]
19 mions 2023 1., npoTokos Ne 13
3aB, kapeapol Al burwe&S.  HUIL Jlesxuna
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1. LEJb U 3AJIAUM TTPETTIOJABAHMS TUCIIUTIINHEI,
EE MECTO B YYEBHOM ITPOLIECCE

1.1 Llens mpenoiaBaHusl AUCIUTUTHHBI

Lenbro ocBOEHUS MUCIMITIHHBI « TeXHIUUecKas KHOEPHETHKa» COCTOUT B OoJiee IryOoKoi
MOJTOTOBKE CIEIUATUCTOB B OOJACTH CO3MaHUS ¥ OKCIUTyaTalldd TEXHOJOTHYECKOTO
000pyTIOBaHUS TIUIIEBBIX MPOU3BOJICTB.

JlucuuIuiiHa OPUEHTUPOBaHAa Ha OakalaBpOB, 3aHUMAIOIIMXCS 00CITY)KHUBaHUEM H IIPO-
EKTUPOBaHHEM 000PYA0BaHUs He(PTEra30BbIX POU3BOJICTB.

3Hanne ocoO0eHHOCTEH (YHKIIMOHUPOBAHMS CHCTEM aBTOMATUYECKOTO YIPABICHHUS 1103-
BOJIUT CIICIIUATUCTAM TEXHOJIOTaM IO MOKa3aHHUsIM TPHOOPOB KOHTPOJIS, a TAKXKE OCOOCHHOCTSIM
(YHKIMOHUPOBAHUSI CPEJICTB M CHUCTEM AaBTOMATH3aIlMH OLIEHUTH COCTOSIHHE 00OpYyJOBaHUS B
nporiecce ero HOpMaabHOM AKCIUTyaTallii U 00ECIeUnTh ero OecriepeOoitHyto 1 0e3aBapHitHyr0
pabory.

3amaueii Kypca sIBIsIeTCS MpeCTaBIeHUE MpoOIeMbl 00eCeYeHrs BEICOKOTO YPOBHSI aB-
TOMaTHU3alMK POU3BOICTB MUIIEBON MPOMBIIITIEHHOCTH. OCHOBHOE BHUMaHHME OOpaIiaercs Ha
BOIPOCKHI OMpECIICHHs ToKa3aTeel Haae)KHOCTH (Ha ypOBHE BBIOOpA CXEM, KOHCTPYKIIMIA,
pacyeToB, MPOEKTUPOBAHNUS, IPABIIIBHON IKCIUTyaTallUd U OOCIIY)KUBAHUSI, TUATHOCTUKU U pe-
MOHTA), a TAK)KE OOIIKE BOMPOCHI KOJIMYECTBEHHOTO OIICHUBAHUS MOKa3aTeseii aBTOMAaTU3aluu
U TEXHUYIECKOTO YPOBHSI 000pYI0BaHUS.

2. Mecto aucumiiuHbl B ctpykrype OOIT BO

JucuunianHa OTHOCHUTCS K BapuaTHUBHOM vacTu Oyioka b.1. [lucumrummna «TexHudeckas
KuOepHeTHKa» OazupyeTcsi Ha JAUCHUIUIMHAX Y4eOHOro IUlaHa TIOATOTOBKM OakajaBpoB,
npemecTByommx yka3anHoil mucrummae: b.1.1.5 «Maremaruka», b. 1.1.6 «®usnkay,
b. 1.1.7 «Xumus», b. 1.2.13. «IIpouecchl u anmaparsl MUIIEBBIX TPOU3BOJICTBY.

3. TpeboBaHMs K pe3ynbTaTaM OCBOEHUS AUCIMITIINHBI

W3yuenne qUCUMIUIMHBI HAPaBJICHO Ha (OPMHUPOBAHUE CIETYIOIUX KOMIETEHIIHI:

- OIIK-1- crmocoO6HOCTh K MPHOOPETEHUIO C OOJBIION CTEMEeHbI0 CaMOCTOSITEIHHOCTH HOBBIX
3HAaHUH C UCTIOJIB30BAHUEM COBPEMEHHBIX 00Pa30BaTeNbHBIX U HHPOPMALIMOHHBIX TEXHOJIOTUH,

- [IK-1- ciocoOHOCTh K CHCTEMATHUECKOMY U3yUEHUIO HAyYHO-TEXHUYECKON NH(pOopMaLnu, oTe-
YECTBEHHOT'0 M 3apy0eKHOTO OIbITA [0 COOTBETCTBYIOIIEMY MPOQHIIIO MOATOTOBKH,

- [IK-2- ymeHue MOIeTMpOBaTh TEXHUIECKAE OOBEKTHI M TEXHOJIOTHIECKHE TIPOIIECCHI C HCIIOIb-
30BAHUEM CTaHJAPTHBIX ITAKETOB U CPEJCTB aBTOMATU3MPOBAHHOIO ITPOEKTUPOBAHMSI, TOTOBHO-
CTBIO ITPOBOAUTDH SKCIIEPUMEHTHI IO 33JaHHBIM METOJUKaM ¢ 00pabOTKOM U aHaJIN30M pe3ynbTa-
TOB.

B pe3ynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YJIarOITUICS JOJIKEH:

3.1 3HaTb. OCHOBHBIE TEXHOJOTMYECKHE MPUHLUIIBI KCIUTyaTallud COBPEMEHHBIX aBTO-
MaTU3UPOBAHHBIX TEXHOJIOTUYECKUX JIMHUIM;- 0COOEHHOCTH (YHKIIMOHUPOBAHUSI CHCTEM aBTO-
MaTHYECKOT0 yIpPaBJICHMUS,

3.2 YMeThb: MPOBOJUTH ITYCK TEXHOJOTHYECKUX JIMHUH C BBIBOJJOM Ha MPOEKTHYIO IPO-
U3BOJIUTENIBHOCTD, CTAOUIM3UPOBATh TEXHOJOTHUECKHUI MpOIECce, UCII0Ib30BaTh KOHTYpPhI aBTO-
MaTHYECKOTO PETyIMPOBAHUS TEXHOJOIMUECKHUM IPOILIECCOM, BBISBISATH B3aWMOCBS3b pasziny-
HBIX [IapaMETPOB;.

3.3 Baajernb: ciocobaMu yrpaBlIeHUS] TEXHOJIOTHYECKIM TPOIIECCOM PA3HBIX MEPE/IeioB
COBPEMEHHOM aBTOMAaTU3UPOBAHHOM TEXHOJIOTUNYECKOM JINHUH.



4. Pacnipenienenue TpyJOEMKOCTH (4Yac.) AUCLUIUIMHBI [0 TEMaM

U BUJAM 3aHATHH

moy|Hene

JIA

JIn

3 aux

Koniok-

HanmeHoBaHue TeMsl
Bceero |JIexuuu| Buymsl

UlaGopa-
TOPHBIE

[Ipak-
THYEC-
KHe

CPC

4 5 6 7 8

10

1,2

1 (DYHKI_II/IOHaJ'IBHI)Ie CXEMbI - -

KUITu A

18 4

10

3,4

OCHOBHBIE TEXHOJIOTUYE- - -
o CKHE IapaMeTpeI 1 BBIOOD
M3MEPUTEIIbHBIX MPUOOPOB
IJIsT IX KOHTPOJIS

24 4

14

5,6

M3mepenue Gpusnko- - -
2 XAMHYECKUX CBOWCTB U CO- 24 4
cTaBa BEIECTBA-

14

7,8

3 MaTtemaTudecKue Mojieiau - -

ACP

20 6

10

3 HpOMBII_HJ'IeHHBIe aBTOMa- - -

TUYECKHUE PETYIISATOPHI

22 4

16

108 22 - -

22

64

5. COAEPXAHUE JIEKHUOHHOI'O KYPCA

JacoB

100505

TeMpl TeKIumn. BOHpOCH, OTpa6aTBIBaeMI>Ie Ha JICKIIUH.

Yueno-
METOINYECKOE
oOecrieuenne

| Ne Tembl

ro| Beero

ool Ne jmek-

4

-

D

1,2

dyukuuoHanbHble cxeMbl KUIT u A

DJIEMEHTHI U CHCTEMbI U3MEPUTEIILHON TEXHUKHU B IPOU3-
BoACTBaxX. OyHKIMM JIOKATBHBIX CUCTEM aBTOMATH3aLUU
TEXHOJIOTHYECKHUX MPOIECCOB

3,4

OCHOBHBIE TEXHOJIOTHUECKHE MTapaMeTPhl U BBIOOP U3Me-
PHUTENBHBIX TPUOOPOB AJIs X KOHTpouist. 3mMepeHue Tem-
neparypsl M3mepenne naBieHus, ypoBHS )KUIKOCTEN U
CBIMyYuX MaTepuanoB M3mepeHne pacxoia 1 KOJu4ecTBa
BEILECTBA

1-9

5,6

N3mepenne pU3nKo-XUMHUYECKHUX CBOMCTB M COCTaBa Be-
11€CTBA-

1-9

7,8

OCHOBHbIE TOHSTHUSI TEOPUU ABTOMATUUYECKOTO YIIpaBJie-
Hus Matematnueckue moaei ACP u oToeNbHBIX 3BEHLEB
Hanexnocts ACY TII.

1-9

ITpoMBIITIEHHBIE ABTOMAaTUYECKUE PETYIISTOPBI

[TonsTHA 1 onpenieneHnss aBTOMaTUYECKOTO PETYIUPOBaA-
HUS TEXHOJIOTUYECKUX IpolieccoB CepuiiHbIE TPOMBIIII-
JIEHHBIE peryasaTopsl CUCTEMBI JUCTAHIMOHHOTO U3MeEpe-
Hus U ynpasiieHus [IpoektupoBanue n Hajagka IpOMBIII-
JICHHBIX CHCTEM perynaupoBanus. OnpeneneHue OnTu-




‘ MaJIbHBIX HaCTPOEK PETYJISATOPOB.

6. ConepkaHue KOJJIOKBUYMOB

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI

7. [IEPEYEHD IIPAKTUYECKUX 3AHATUN

No TeMbI
Bcero ua-

HanmenoBanmne MMPAKTUYICCKUX pa60T.

METOIUYECKOE
obecrnieueHue

YueHo-

N

4

e
D

COB
— | %| Ne pa6.

TunoBwle cXeMBbI aBTOMaTHU3allhuu. Bo3moxxnbie IIyTH pc-
MICHUA CXEM aBTOMAaTUu3aluun.

1-9

OcHOBHBIE TEXHOJIOTHUYECKUE TTapaMeTphl. BriOop nzmepu-
TEJBHBIX MPUOOPOB JJIsI KOHTPOJISI TEXHOJIOTHYECKUX T1a-
pameTpoB

OcHOBHbIE IOHATHS TEOPUU aBTOMATUYECKOTO YIIPABICHUS
Maremarnueckue mogenu ACP 1 OTAEIbHBIX 3BEHBEB
Hanexnocts ACY TII. Ilonsitust u onpezneneHus aBTomMa-
TUYECKOT'O PETYJIMPOBAHMSI TEXHOJOTMYECKUX IIPOLIECCOB

1-9

8.IIEPEUEHbD JIABOPATOPHbBIX PABOT

Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHBI

9. BAIAHUA U CAMOCTOSATEJIBHBIX PABOT CTYAEHTOB

Ne Te-
MBI

Bcero
Jac

BOHpOCI)I AJid CaMOCTOATCIIBHOI'O U3YYCHHA

METOIUYECKOE
oOecrieueHne

YueHo-

10

CraTtnueckast XapakTepUCTHKA U3MEPUTEIBHOT0 proopa.
UyBCTBUTEIBHOCTB, LIEHA JIEJICHUS, TOPOT YyBCTBUTEIBHOCTH
npubopa. JluHaMuuecKas XapakTepucTUKa U3MEPUTEIILHOTO
npubopa. J[uHaMuyeckass 4yBCTBUTENBHOCTh AaT4ynka. Ya-
CTOTHAs XapaKTepUCTHKA U3MEPUTEIBHOTO MTPeodpa3oBaTes.
Metoasl yMEHBIIEHUSI CUCTEMAaTUYECKON COCTABJISIONIEH TT0-
rpemtHOCTH. CTPYKTYpHBIE METO/IbI YMEHBIIEHMSI IOIPELIHO-
ctu. [TonsThe rpanynpoBku qaTuyukoB. [Ipsmas rpagyupoBka
natunka. KocBeHHas rpajiyMpoBKa JaT4MKa.

1-6

14

N3mepenne temneparypsl TBEpABIX TEN U MMOBEpXHOCTEN. W3-
MEpEeHUe TEMIIEpPATyp Ta30BbIX IOTOKOB. IIupoMeTpel usnyde-
Hus. [IpuHnun neiicteud. [InpomeTpsl CEKTpanbHOTO OTHO-
menus. [lupomerpsl moaHOro usnydeHus. JJaTauku 1uis u3Me-
peHus OOoNbIINX JaBICHUN MTPHU BBICOKOW Temneparype. 1H-
JYKTUBHBIE JATUMKU JABJICHUA. JJaTUUK JaBIECHUS CO CIIEIs-
el CUCTEMOM C ypaBHOBEIIMBaHUEM cuiibl. ManomeTp [1u-
panu. Kanopumerpuueckue pacxonomepsl. /lo3upoBanue cbl-
Iy4ux MarepuanoB. OqHOarperaTHele U JByXarperaTHble 103a-
TOPBI HENIPEPBIBHOTO AEUCTBUA. THUIIBI TPY30IPUEMHBIX
YCTPOMCTB JICHTOYHBIX 103aTOPOB HEMPEPBIBHOTO NEUCTBHS.

1-6




Jlo3upoBaHue )XUIKUX MATEpUaIoB. XapaKTEPUCTUKN TEUEHUS
KHUJKOCTU B TpyOax. JIokanbHbIe ypaBHEHUS 0HO(A3ZHOTO Te-
yeHusi. TepMoaHEeMOMETPBI.C HArPETON METAUTMYECKON JICH-
Toi. NOHHBIN aHEMOMETD.

14

WneanbHas (HbIOTOHOBCKAS) )KHUIKOCTh. HanpsixeHue casura.
[Ipocteie Baskoynpyrue xxuakoctd. Teno Cen-Benana. Peo-
Joruyeckue mojenu e Makcsemia u ®oiirra (KenbpuHa).
VYpasuenue Ditpunra-Ilyazens. CrenenHoe ypaBHenue. Buc-
KO3HMETP C KOAKCHAIbHBIMU HUIMHIPAMH. DIIEKTPOIBI Iep-
BOro u Broporo poza. [lonspuzanus. [lepenanpsxenue.
VYpasuenue Hepucra-Aiizeamana. HarpueBas ommoka. Koad-
(UIIUEHT CeTIEKTUBHOCTH.

Juddy3uonnslit Tok nekTponusa. Kamaomuil pryTHbIT
anekTpo. 3akoH ®uka. YpaBHenue nbkoBuyua. 3aBUCUMOCTh
TOKa OT TeMneparypbl. OCHOBBI AUIITEKOMETPUUECKUX METO-
noB aHanu3a. OxapakTepusyiuTe 0ObEKT U MIEPEUNCIIUTE OCO-
OCHHOCTH KOHTYPOB CTaOMJIM3AIMH pacXoja, HapuCyiTe cxe-
My aBToMaTu3auuu. Kakue tpeboBaHus peabsaBIsAIOTCS K CU-
CTeMaM aBTOMAaTHYECKOIo peryaupoBaHuu aasienus’? Hapu-
CyWTe cxeMy aBTomMaTtu3anuu. Ha kakue rpymisl o COOTHO-
menuto T/T pa3aenstorcs CuCTeMbl aBTOMATUYECKOTO PeryIiu-
poBanus TeMiieparypbl? Kakue npumeHstoTcst cnocoObl ycTa-
HOBKHU YYBCTBUTEJIBHOIO AJIEMEHTA JIaTYMKaA TEMIIEPATyphl JIs
yIy4dlIeHus] KauecTBa paboThl cucTeMbl peryiaupoBanus? 1o
KaKUM MpU3HAKaM KJIacCu(ULIUPYIOTCS CUCTEMB] aBTOMaTHye-
CKOM cTaOunu3anuu ypoBH:?

Onumure nopsAa0K GopMyIHMpoBaHUS TpeOOBaHUM K aBTOMa-
THyeckol cucreme. [lepeuncianre HHKEHEPHBIE METOIBI pal-
OHAJILHOT'O CHHTE3a CTPYKTYPhl CUCTEMBI

10

B kakux cimydasix cxeMbl aBTOMaTHYECKON CTaOMIIN3alUy T1a-
pamMeTpOB MPOILIECCOB CTPOSATCS HA CPEACTBAX BBIUMCIUTEIb-
HOM ¥ MUKPOIIPOLIECCOPHON TeXHUKN? Kakue 3aKOHbI peryniu-
poOBaHUA B OOJIBIINHCTBE CJIY4acB IPUMCHAIOTCA B CUCTEMAX
aBTOMaTHYECKON CTaOMIIN3alluH TapaMeTpoB?

Ha ocHOBaHMM KakUX KPUTEPUEB BIOMPAIOTCS] KOHKPETHBIE
3aKOHBI PErYJIMPOBaHUS TEXHOJIIOTHYECKUX NapameTpoB? Ka-
KM€ METO/Ibl UCTIONB3YIOTCS JIsl BBIOOpa peryisiTopoB U mapa-
METPOB UX HACTPOEK B CUCTEMAax aBTOMAaTHYECKOH cTabuim3a-
LIMU ITapamMeTpoB npoueccos?. Uto Takoe matpuna bpucronsa?
KakoBbl 0COOEHHOCTH MPUMEHEHUS CPE/ICTB BBIYUCIUTEIHHON
TEXHUKH JIJIsl yIPaBJICHUS NEPUOINYECKUMH NporeccaMu’?

1-6

16

JIuneapu3zanus CTaTUYECKON XapaKTEPUCTUKHA MOCTOBOM cXe-
MbI. MOCTOBBIE CXEMBI C KOPPEKITMEH BIUSHUS TEMITepaTyphI.
VYcrpaneHnue BIUsSIHUS COEUHUTEIBHBIX TPOBOJIOB. Tpexiipo-
BOJTHAsI, YETHIPEXIPOBOAHAS CXEMbI BKIIFOUCHHS JaTUYHKa B
MocT. M3Mepenune napameTpoB eMKOCTHOTO Jatuuka. M3mepe-
HUE TTapaMeTPOB MHAYKTHBHOTO JaTunka. | eHepaTopHbIe U3-
MepuTenbHbIe cXeMbl. CXeMbl ¢ TEHEPUPOBAHUEM CHHYCOU-
JaNbHBIX KojeOaHui. M3mepurenbHble CXeMbI pelaKcalioH-
HOT'O THUTIA.

1-6




10. KYPCOBOU ITPOEKT

KypcoBoii IPOEKT 110 JTaHHOW JUCLUIIIMHE HE MPEyCMOTPEH.

11. KYPCOBAS PABOTA

KypcoBas pabora no 1aHHOW AUCHUILIMHE HE MPETYCMOTpPEHA.

12. PACYHETHO-TPAOUYECKAS PABOTA

PacuetHo-rpaduueckas paboTa o JaHHOM AUCLUIIIMHE HE NIPEeTyCMOTpPEHA.

13. ®OHJ1 OLIEHOYHBIX CPEJICTB JUUIS [TPOBEIEHUS ITPOMEXXYTOUYHOI ATTE-
CTALIMU OBYYAIOILMXCS 10 JUCLUTUIMHE (MOJYJIIO)

B mporecce ocBoeHmst 00pa3oBaTeNbHON MPOrpaMMbl y 00y4JarOMIErocss B X0/ U3YUCHHS
muctuminael b.1.2.12. «YnpasiieHne TeXHUYECKUMU CHCTEMaMU» JOJKHBI  C(hOPMHUPOBATHCA
npodeccuonansubie kommnereHmun OITK-1, TTK-1,2.

ITon xommnerennueit OITK-1 moHnMaeTcsi cioCOOHOCTh K MPUOOPETEHUIO C OONBIION
CTCTICHBIO CAMOCTOSTEIIHHOCTH HOBBIX 3HAHHH C MCIIOJIb30BAHUEM COBPEMEHHBIX 00pa30BaTeib-
HBIX U UHPOPMALMOHHBIX TEXHOJIOTHH.

Ilon

komrerennueit [IK-1- cmocoOHOCTh K CHUCTEMAaTHYECKOMY H3YYEHUIO Hay4dHO-

TEXHHUYECKOH MH(OpMAIMU, OTEYECTBEHHOTO U 3apyOEKHOTO OIbITa MO COOTBETCTBYIOLIEMY
npOdUITIO0 TOTOTOBKH,

ITon xommnerenuueii [1IK-2- ymenne MoznenupoBate TeXHUYECKHE OOBEKTHI M TEXHOJIOTH-
YEeCKHE MPOIECCHl C UCIOIb30BAHUEM CTAHIAPTHHIX MAKETOB M CPEICTB aBTOMATH3HPOBAHHOTO
IPOEKTHUPOBAHHUS, TOTOBHOCTBIO MPOBOJUTH SKCIHEPUMEHTHI MO 3aJaHHBIM METOJMKaM C 0o0pa-
0OOTKOH M aHAJTU30M Pe3yIbTAaTOB.

Koxg | Oran [TokazaTenu oneHUBaHUSA Kpurepun onenuBanus
KOM- | popMHU-
MIETEH- | POBAHMUS
005071
OITK-1 |8 ce- 1. 3nanne meTo10B noctpoeHus Tex- |[Ipomexxyrou- |Tunossle 3a- |[IIkana
IIK- |MecTp |HOJIOTMYECKMX CXEM HAa OCHOBE XM- |Hasl aTTecTa- |AaHUS OLICHUBAaHMS
1,2 MHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB; |IIHsI
ocobeHHocTel (pyHKIMOHUpoBaHUs |Tekymuii KoH- |JlaGoparop- |5-Ti Oab-
CUCTEM aBTOMATHYECKOI'0 yIpaBje- |Tpolib B (hOpMe [HbIC U TIPaK- |Has IIKaa

HUS; METOJIOB pa3pabOTKU alIropuT-
MOB YIIPABJICHUS] XUMHUKO-
TEXHOJIOTMYECKUX MPOIIECCOB.

2. YMeHHe NpUMEHATh METObI aHa-
JIN3a ¥ CHHTE3a CUCTEM aBTOMAaTHYC-
CKOTO YIIPaBJICHHUS XHMHKO-
TEXHOJIOTHYECKUMU MPOLIECCAMH.

3. Bnagenue MeTo1aMu ONpenesIeHUs
ONTUMAIBHBIX U PALIMOHATIBHBIX TEX-
HOJIOTHYECKUX PEKUMOB PabOTHI
000pyI0BaHUsT; 0COOCHHOCTSIMU

(G YHKIIMOHUPOBAHUS CPEJICTB U CH-
CTEM aBTOMATHU3ALHMH U 00ECIICUNTh

oTdYeTa I1o Jia-
00paTOpPHBIM U
PaKTHYECKUM
pabotam, Te-
CTHPOBaHHE,
IK3aMEH.

THYECKHE pa-
00TbI, BOIIPO-
CBI M TECTO-
BbIE 33JJaHUA,
BOTIPOCHI K
IK3aMEHY.




ux OecriepeOoitHyI0 1 0e3aBapuitHYIO
pabory

Jnst  dhopMUpOBaHHS JaHHBIX KOMIIETEHIIMH HE0OXOIWMbI 0a30BbIE 3HAHUS Pa3JIEIOB
b.1.1.5 «Marematuka», b. 1.1.6 «®uzuka», b. 1.1.7 «Xumusi», b. 1.2.13. «IIpoueccs! u anmnapa-
ThI MMUAIIEBBIX TTPOU3BOICTB.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

12. BOITPOCbI K O9K3AMEHY

@YHKIMY JIOKAJIbHBIX CUCTEM aBTOMATU3ALMH TEXHOJOTMYECKUX MPOLIECCOB. ABTOMATH-
YECKUI KOHTPOJIb U CUTHAIM3ALUs.

@YHKIMH JIOKAJIBHBIX CUCTEM aBTOMATHU3ALMM TEXHOJIOTMYECKUX IIPOLECCOB. ABTOMAaTH-
4ECKOE PEryJIMPOBAHHUE.

@OYHKIMH JIOKAJIbHBIX CUCTEM aBTOMATU3ALMHU TEXHOJOTMYECKUX MPOIIECCOB. ABTOMATH-
YECKHH IyCK U OCTAaHOBKA, aBTOMaTU4eCKas 3alluTa.

OCHOBHBIE TEXHOJOTHUECKHE MapaMeTpbl U BHIOOP M3MEPUTEIBHBIX NMPHOOPOB I WX
KOHTPOJIA.

N3mepenne temneparypsl. TepMOMETPBI pacIIupEHUsI.

N3mepenue teMieparypsl. MaHOMETPUYECKUE TEPMOMETPBI.

N3mepenue teMieparypbl. DNEKTPUUECKUE TEPMOMETPBI CONPOTUBIICHUS.

W3mepenue temmeparypsl. TepMOIIEKTPUUECKUE TEPMOMETPHI.

W3mepenue naBiieHus.

. I3mepenue ypoBHsI ®KHUIKOCTEH U ChITYYHUX MaTEpUAIOB.

. I3mepenne pacxoja U KOJIMYECTBA BEILECTBA.

. I3mepenne pu3nKo-XMMUYECKUX CBOIMCTB M COCTaBa BellecTBa. Vi3aMepeHue miIoTHOCTH.

. U3mepenne pu3snko-XxuMHUYeCKIX CBOMCTB M COCTaBa BelllecTBa. MI3MepeHne BA3KOCTH.

. I3mepenne pu3NKo-XUMHUECKUX CBOMCTB M COCTaBa BellecTBa. VMi3MepeHne KOHIEHTpa-

LIUU PaCTBOPOB.

N3mepenune (hu3MKO-XUMHUECKUX CBOWCTB M COCTaBa BellecTBa. M3mepeHue cocraBa ra-
30BBIX CMECEH.

CucreMbl TUCTaHIIMOHHOTO U3MEPEHNUS U YIIPABJICHHUS.

[TonsiTust M onpezeneHuss aBTOMaTHUECKOI0 PEryJIMpPOBaHUS TEXHOJIOTMYECKUX IpoLec-
COB.

Martematuueckue Mosien ACP U OTAeNbHBIX 3BEHBEB.

DNEMEHTHI aBTOMAaTUYECKOTO PErYIMPOBaHUS.

CepuitHble TPOMBIIIEHHBIE PETYIISTOPBI.

MHuorokontypasie ACP.

ITpoMBIIITIEHHBIE ABTOMATUYECKUE PETYIISATOPBI.

[To3uIMOHHBIE PETYNIATOPHI.

[TponopriroOHaJIBHBIE PETYIISTOPSI.

WHTerpanpHble, IpONOPUMOHATBHO-UHTErpaibHble, [T1/]- perynsatopst
Hapexuocts ACY TII

[TorpemHocT U3MepeHUI U U3MEPUTENBHBIX TPHOOPOB.

OcHOBHBIE IOHATHS TEOPUU aBTOMaTudeckoro ynpasieHus (TAY)
Jluneapuzauus quddepeHnnanbHbIX YpaBHEHUH

[TpeoOpa3zoBanue Jlannaca u nepenaToyHble GyHKIUHN

Bpemennblie AuHAMUYECKHE XapaKTEPUCTUKHI

YacToTHBIE XapaKTEpPUCTUKHU

CoenuHeHus 2JIEMEHTOB (3JIEMEHTAPHBIX 3BEHHEB)

TunoBble 3BeHbs (JIEMEHTHI) IS IpeacTaBieHus 100X CAY
YcroiunBocTh 1 kauecTBo CAY

Kpurepun ycroitunoctu Payca-I'ypBuna.




37. Kputepuu ycroitunBoctr Muxaiinona.
38. Kpurepuu ycroitunBoctu HalikBucra.

14. O6pa3zoBaTebHBIC TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOTO IIOJX0/1a IPEyCMaTPUBAET UCIIOJIb30BaHUE B YUEOHOM
npolecce aKTUBHBIX M UHTEPAKTUBHBIX (POPM MPOBEACHHUS 3aHATUI B COUETAHUU C BHEAYJTUTOP-
HOM paboTOM ¢ 11eIb0 POPMUPOBAHUS U PA3BUTUS IPOPECCHOHATIBHBIX HABBIKOB 00YYarOIUXCS.

B y4eOHOM mporiecce nmpu M3yYeHUH JUCHUIUIMHBI UCTONB3YIOTCS Cleaytonue (GopMbl
IIPOBE/ICHUS 3aHATUI:

- JICKIIMHU C HU3JI0OKCHHUCM OHpGI[eJIeHI/Iﬁ OCHOBHBIX HOHSITI/Iﬁ, HN3Yy4YaCMbIX B paMKax
JUCLUIUIMHBL, TOIPOOHBIM OIMCAHUEM U JOKAa3aTeIbCTBOM HauOOJIee BaKHBIX CBOMCTB 3TUX I10-
HATUW U UX B3aMMOCBSI3E€U IPYT C IPYTOM;

- NPAaKTUYECKUE 3aHATUSA C MOAPOOHBIM HM3YYEHHUEM OCHOBHBIX CBOMCTB IOHATHH,
HN3Yy4aCMbBIX B paMKaxX AUCHUIIIIMHBI, BEBIACHCHUCM HUX B3anMMOCBS3eH Apyr ¢ ApyromMm B IpuMepax
U NPaKTHUYECKUX 3ajjauax;

- HHIUBUYAJIbHBIC W KOJUICKTUBHBIC KOHCYJIbTAllUKM C AKTUBHBIM YYaCTUCM O6y-
YaOLUXCs 10 HauOoJiee CI0KHBIM YacTsAM TEOPETUUYECKOT0 MaTepuala AUCHUILUINHBL;

- CaMOCTOSTENIbHAs PadoTa IO BBINOJIHEHUIO 33JaHMM 10 OCHOBHBIM pasjeiiaM
JUCLUTUIMHBL.

15. CTIMICOK OCHOBHO 1 JOTIOJHUTEJILHOM JIMTEPATYPBI
10 JUCLIMTUINHE

OcHoBHas IATEpaTypa

1. Konosanos b.M. Teopust aBToMarnueckoro ympaBlieHUs [DIEKTPOHHBIA pecypc]: y4ueo-
Hoe Mmetonuueckoe mocodue/ KonosanoB b.U., JlebeneB FO.M.— DnekTpoH. TEKCTOBBIE JaH-
Hble.— Tomck: TOMCKUI rocyaapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PAAUOIIEKTPO-
Huku, 2010.— 162 c— Pexum gocryma: http://www.iprbookshop.ru/13869.— DBC
«IPRbooksy, mo maposnto

2. XpamenkoB B.I'. ABTromaTu3zanus NpOM3BOJICTBEHHBIX IPOLIECCOB [DIIEKTPOHHBIN pe-
cypc]: yueOnuk/ XpameHkoB B.I'.— DnekTpoH. TekcToBble AaHHble.— Tomck: ToMckuil monu-

TEXHUYECKUU YHUBEPCUTET, 2011.— 343 c— Pexum JIO0CTyTIA:
http://www.iprbookshop.ru/34647.— 3BC «IPRbooks», o mapoJiio
3. ABTOMATH3aIMsI U YIOPaBICHUE B TEXHOJOTMYECKUX KOMILICKCaX [DJIEKTPOHHBIA pe-

cypc]/ AM. Pycenkwmii [1 np.].— DNEKTpOH. TEKCTOBBIC AaHHBIe.— MuHCK: benopycckas
Hayka, 2014.— 376 c— Pexum pnocryma: http://www.iprbookshop.ru/29574.— 5SBC
«IPRbooksy, mo maposto
4. ®enoroB A.B. OCHOBBI TEOpUU aBTOMATUYECKOTO YIPABICHUS [DJIEKTPOHHBIA pecypc]:
yuebHoe nocodue/ @enoroB A.B.— DieKkTpoH. TekcToBble naHHble.— OMck: OMcKuil rocynap-
CTBEHHBI  TEeXHWYeCKMi  yHuBepcuter, 2012.— 279 c— Pexum  jgocryna:
http://www.iprbookshop.ru/37832.— 3BC «IPRbooks», o mapoJio
http://techn.sstu.ru/new/private_office/Disc.aspx

JlononHUTEIbHAS TUTEpATypa

5. Kamuanuenko A.B. CrnpaBoyHWK WHXKEHEpa MO KOHTPOJIHHO-U3MEPUTEIBHBIM IPH-
6opaMm u aBTOMaTHKe [DnekTpoHHBIH pecypc]/ Kamunmuenko A.B., YBapos H.B., JloiiHukoB



B.B.— Dnektpon. TekctoBbie nanHbie.— Bonorna: Uudpa-Unxkenepus, 2015.— 575 ¢.— Pe-
*uM poctyna: http:// www.iprbookshop.ru/5075.— 3BC «IPRbooksy, mo mapoto

6. Pemernsxk E.Il. Cuctemsl ympaBiieHHs XUMHKO-TEXHOJOTHUECKUMH IPOIECCaMHU
[DNeKTpOHHBIN pecypc]: KOHCIEKT JISKIMA IJIsi CTYIEHTOB CHEIHMAIBHOCTH «BHOTEXHOIOTHSY/
Pemernsk E.Il.— DnekrpoH. TekcToBble AaHHble.— CaparoB: CapaToBCKHIl roCcyAapCTBEHHBIN
arpapubiii yausepcuteT umernn H.M. BaBunosa, By3oBckoe o6pa3oBanue, 2009.— 213 c.— Pe-
)kuM foctyna: http:// www.iprbookshop.ru/8143.— DbC «IPRbooks», mo mapo:to

7. Pemernsik E.Il. Cuctembl ympaBieHHS XUMHKO-TEXHOJOTHYECKHMMH IPOLIECCaMU
[DnexkTponHbIil pecypc]: yueoHoe mocooue/ Pemernsk E.IT., AneiinukoB A.K., Komwuccapos
A.B.— DnexTpoH. TekcroBble ganHble.— CapaToB: CapaTOBCKHII BOSHHBI HHCTUTYT OMOJIOTH-
YeCKOW M XMMHYECKOH Oe3omacHocTH, By3oBckoe oOpazosanme, 2008.— 416 ¢.— Pexum no-
cryna: http://www.iprbookshop.ru/8144.— DBC «IPRbooksy, o mapoutto

8. ®emnopos I0.H. CnpaBounnk nrxenepa mo ACYTII. [IpoektupoBanue u pazpaboTka
[DnexkTpoHHBIHN pecypc]: yueOHo-nipakTrueckoe nocodbue/ degopos KO.H.— DnexTpoH. TekcTo-
Bble JaHHble.— Bomorma: Wudpa-Unxenepus, 2016.— 928 c.— Pexum poctyma:
http://www.iprbookshop.ru/5060.— DBC «IPRbooksy, o maposto

9. Jlateimenko K.II. ABToMaTuzanus u3MepeHui, UCIIBITAHUI U KOHTPOJS [ DIEKTPOH-
HBII pecypc]: yueoHoe mocobue/ Jlatemenko K.IT.— DnektpoH. TekcToBeie ganHbie.— Capa-
TOB: BysoBckoe oOpazoBaHwue, 2013.— 307 c— Pexum JOCTyTMa!
http://www.iprbookshop.ru/20390.— 3bC «IPRbooksy, o napoJito

HHTepHEeT-pecypebl:
Enunoe okHO gocTyma Kk o0pa3oBatesibHbIM pecypcam http://window.edu.ru/
Caiit HayuHO-TexHHYecKoro nenTpa AIIM http://www.apm.ru/rus/
Hemounuxku UOC
http://techn.sstu.ru

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

Yuebnas ayoumopus ona nposedenus 3auamuii 1eKYyuOHHO20 Munda

YKOMIIJIEKTOBaHA CIIEUATN3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU CpeIcTBaMH 00yue-
Hus: 12 cronos, 24 cryna; pabodyee MECTO MpernoiaBaTens; JOCKa A HarucaHus (pioMactepoM;
npoexktop BENQ 631, pynoHHBIM TpOEKINOHHBINA 3KpaH, HOYTOYK C MOJKIIIOUEHUEM K CETH C
BBIX0JIOM B HTEepHET 1 J0CcTynoM B WH(pOopMaIrimoHHo-o0pa3oBarensHyio cpeny DTHU (dbumuman)
CI'TY umenu I'arapuna HO.A., yueOHO-HarnsgHbple mocoOus, obecrneynBarone TeMaTuieckme
WJUTIOCTpAIMHK 110 paboyeil mporpaMme JUCIUILINHBI

ITporpammuoe ob6ecrieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Ex-
cel, PowerPoint), GoogleChrome.

Vuebnas ayoumopus ona npogedenus 3anamutl 1a00pamopHo2o muna

YKOMILJICKTOBaHA CIICIUATU3NPOBAHHON MEOCIbI0 M TEXHUYECKUMHU CPEICTBaMH 00yue-
Hus: 10 cTosos, 20 cTyibeB; pabodee MECTO PENoiaBaTeis; JOCKa ISl HAaITMCAHUS MEJIOM

Y KOMIUTIEKTOBaHA JTa00PaTOPHBIMU CTEHIAMHU JIJIs BBIMOJHEHHUS J1Ta0OPaTOPHBIX paboT:

«/IByXITO3ULINOHHOE PETYJIMPOBAHNE ABIEHUS BO3yXa C IOMOLIBIO 3JIEKTPOKOHTAKTHO-
ro MaHomeTpay; «OrmnpeaeneHue NOrpelIHOCTH MOKa3aHUN MPYKUHHBIX MaHOMETpoBy; «lloBep-
Ka TpaxyupoBKH Joromerpay; «I'pagyupoBka Tepmomapbl»; «lccnenoBanue MHAYKTHBHOTO
npeoOpazoBarensy. JlabopaTtopHble CTEHIBI: «/IByXIO3WLIMOHHOE pEryjIHpOBaHUE HaBIICHUS
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http://window.edu.ru/
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http://techn.sstu.ru/

BO3/yXa C IOMOUIbIO 3JIEKTPOKOHTAKTHOTO MaHOMeETpay; «OnpeeneHne MorpelHoCTH T0Ka3a-
HUHN MPYXUHHBIX MaHOMETpOB»; «lloBepka rpagyupoBku jgoromerpay; «I'pagyupoBka Tepmo-
napel»; «lccaenoBanue HHIYKTUBHOTO NPE0Opa30BATENISI».

Yuebnas ayoumopus 0ns npogederus 3auamuil NpaKmMuyecKko2o mund, 8blNOJIHeHUs Kyp-
Co8bIX pabom, mexywe20 KOHMpPOJis U NPOMENHCYMOUHOU ammecmayuu, 2pynnoeulx U UHOUBUOY-
A/IbHBIX KOHCYIbMayUll.

YKOMIUIEKTOBAaHA CHEIUATM3UPOBAHHON MEOENbI0 U TEXHUYECKHUMH CpeIcTBaMU 00yde-
Hust: 12 cTonos, 24 cTyna; pabodyee MECTO MPENOIaBaTENs; TOCKa Il HAmMCaHus (hroMacTepoM.

ITporpammuoe obecrieuenue: Microsoft Windows 7, Microsoft Office 2010 (Word, Ex-
cel, PowerPoint), GoogleChrome.

ABTOp(BI) Amnocronos C.I1.
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17. lonoiHeHHs1 ¥ U3MEHEeHHUs1 B padoydeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3aceJaHUH Kaeapbl
« » 20 roja, mpoTokos Ne

3aB. kadempoit / /

Brecennbie n3mMeHeHus yTBepkaeHbl Ha 3acenanun Y MKC/YMKH
« » 20 _ ropa, mporokoi Ne
[Ipenacenarens YMKC/YMKH / /
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