MMWHUCTEPCTBO HAYKU U BBICIIET'O OBPA30BAHISA POCCUICKON ®EJEPALIN

OEAEPAJIBHOE I'OCYJAPCTBEHHOE BHO/IPKETHOE OBPA30OBATEJIBHOE
YUYPEXJAEHHWE BBICIIHEI'O OBPA3OBAHUSA
"PA3AHCKHUI I'OCYJAPCTBEHHBIV PAJMOTEXHUYECKNU YHUBEPCUTET
NMMEHU B.®. YTKUHA™

COI'JTACOBAHO YTBEPXIARO
3aB. BbIMyCKarolleit Kadeapbl

TexHuueckue 3MepeHUs ¥ NPUOOPbI

pabouast mporpaMMa AUCLUIIIAHGI (MOMY/Is)

3akperuieHa 3a Kadepoi ABTOMaTH3aIM1 NH)OPMALMOHHBIX U TEXHO/IO0THMYeCKHX MPOLecCoB
YueOHbIl 1I71aH 15.03.04_24_00.plx

15.03.04 ABTOMaTH3aLM TEXHOJOTMYECKHUX MPOLIeCCOB U POU3BOACTB
Keanudukarus 0akasiaBp
®opma 00yueHus OuHasi
OO61iast Tpy/10eMKOCTh 33ET

PacnipeeneHye yacoB JUCLUILIMHEI 110 cCeMecTpam

CemecTtp
(<Kypc>.<CemecTp 4(2.2)
Ha Kypce>) Uroro
Hepens 16
Bug 3aHsaTHI vi PIl vi PIl
Jlekupu 32 32 32 32
JlabopaTopHbie 16 16 16 16
Hag KoHTakTHast 0,25 0,25 0,25 0,25
pabora
WUroro ayp. 48,25 | 48,25 | 48,25 | 48,25
KonrtakTtHasi pabora 48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 51 51 51 51
Yackl Ha KOHTPOJIb 8,75 8,75 8,75 8,75
Wtoro 108 108 108 108

r. Psg3ann



ITporpammy coctaBui(v):

K.m.H., 0oyeHm, Jlawun Bukmop AnekcaHoposuu

Pabouast mporpamMma AWCLIUILIAHBIL
TexHHUUeCKHe U3MepeHUs U NPUGopkI

pa3paborana B cootsercTBuu ¢ ®I'OC BO:

@®I'OC BO - 6akanaBpuar 1o Harpas/eHHI0 MoAroToBKH 15.03.04 ABToMaTH3alMs TeXHOTOTUUECKHX TIPOL[eCCOB U TIPOM3BOICTB
(mpuka3 MunHobpHayku Poccun ot 09.08.2021 r. Ne 730)

CocTaB/leHa Ha OCHOBAHWUM y4eOHOro I/1aHa:
15.03.04 ABTOMAaTH3aLM TEXHOJIOTMUYECKHUX IIPOLIeCCOB U IIPOU3BOACTB

YTBEp)KJeHHOr0 y4éHbIM COBeTOM By3a OT 26.01.2024 npotokon Ne 8.

Pabouast mporpamma oziobpeHa Ha 3acejaHiuM Kadepbl

ABTOMaTﬂBaHHH HH(bOpMaI.[I/IOHHLIX M TEXHO/IOTHYeCKHX IpoLeccoB

IIporokon ot 30.05.2024r. Ne 9
Cpok felicTBuys nporpammel: 2024-2028 yu.r.
3aB. kadepoii JlenHkoB Muxaun Biagumuposuu



BusupoBanue PII/] /A CII0/IHEHHS B 0UepPeJHOM yueOHOM rogy

Pabouast mporpaMma nepecMoTpeHa, 06CyKieHa 1 0jo0peHa JJist
ucnoHenus B 2025-2026 yueGHOM rojly Ha 3acejaHiy Kadeapbl
ABTomaTn3anuu HHGOPMaMOHHBIX U TEXHOJIOTHYECKHX MPOLeCCOB

IIpotokomor __ 2025r.

3aB. Kadepoii

BusupoBanue PII/] /1A MCrio/IHEHHS B 0UepeJHOM yueOHOM roay

Pabouast mporpamma repecMoTpeHa, 00CyKzeHa v 0jo6peHa [Jist
ucroyiHeHus B 2026-2027 yue6GHOM roy Ha 3acejaHuu Kadeapsl
ABTomaTn3anuu HHGOPMaMOHHBIX U TEXHOIOTHYECKHX MPOLECCOB

[Ipotokomor __ 2026 .

3aB. Kadepoii

Ne

BusupoBanue PII/] s Mcrio/iHeHHs: B 0UepeJHOM y4eOHOM rofy

Pabouast mporpaMma repecMoTpeHa, 06CcyKaeHa 1 ojobpeHa /st
ucrosiHeHus B 2027-2028 yue6HOM rofly Ha 3acejaHHU Kadeaphl
ABTOoMaTH3anUH MHPOPMALMOHHBIX M TEXHOIOTHUECKHX MPOLECCOB

IIporokon oTr __ 2027 r.

3aB. Kadepoit

Ne

BusupoBanue PII/] /A UCIIo/IHEHHS B 0UepeJHOM yueOHOM roay

Pabouasi mporpamma repecMOTpeHa, 00Cy»KzeHa 1 0j00peHa Jist
ucroHeHus B 2028-2029 yue6HOM rofly Ha 3acejaHuK Kadephl

ABTOMaTl/Ba].[l/ll/l l/IH(bOPMaI.[I/IOHHbIX M TEXHO/IOTHYEeCKHX IMpoLeccoB

IIpotokomor __ 2028 r.

3aB. Kadepoit

Ne




1. IIEJI OCBOEHUS JUCLIUILIVHBI (MOZY JI5I)

1.1 | LensaMu AUCLIMIIIUHBI SIBISIOTCS:

1.2 |- mogpobHoe wu3yueHHe CTY[EHTaMU COBPEMEHHBIX CTIOCOOOB U CPe/ICTB U3MepeHHUst GU3UUECKUX MapaMeTPOB
TeXHOJIOTMYeCKUX TPOLIECCOB U CUCTEM >KU3HE00eCTIeueHusT;

1.3 |- wu3yyeHue UCHBITAaHUN U UX OTJIMUMA  OT TEXHUUYECKOTO KOHTPOJIS;

1.4|- o3HaKOMJIEHHME C YIPaB/SFOLIMMH YCTPOWCTBaMM Ha 0a3e COBpeMEHHBIX MUKPOTIPOLIECCOPHBIX TIPOrPAMMHUPYEMBIX
KOHTPOJIIEPOB.

2. MECTO JJUCITATIJIVHBI (MO/1YJ/IsI) B CTPYKTYPE OBPA30BATEJ/ILHOM ITPOT'PAMMBI

Luxkn (pasgen) OIT: |

2.1 | TpeGoBaHus K IpeABAPUTE/IbHOI IO/rOTOBKE 00yUaloIIerocs:

2.1.1 | MaTemaTnueckas JIOTUKa

2.1.2 | DKOHOMMKA NIPOMBIILIZICHHOCTH U YIIpaBJIeHue MpeArpusaTieM

2.2 | Jucuuniunbl (MOAY/IM) ¥ IPAKTUKH, /I/If KOTOPHIX 0CBOEHHE JAHHOMH JUCHUILUIMHBI (MOAY/Is1) He00X0MMO KaK
npejLIecTBYIOIIEe:

2.2.1 | basb! gansbix u CYB/]

2.2.2 | MexaHyKa ¥ OCHOBbI KOHCTPYUPOBaHUS

2.2.3 | MopenpoBaHue CUCTEM U MPOLIeCCOB

2.2.4 | MopenupoBaHue 3/1eKTPUYeCKUX CXeM

2.2.5 | OcHoBBI rpahuecKoro MporpaMMHUpPOBAHUS

2.2.6 | IIpuknafiHOM CTaTUCTUUECKWH aHa/IU3 JaHHbIX

2.2.7 | TeopeTrueckas 1 NpUK/IafHas MeXaHUKa

2.2.8 | Teopusi 6a3 AaHHBIX

2.2.9 [ IlnanupoBaHue ¥ aBTOMATH3aLIYsl SKCIIePUMEeHTaIbHbIX UCC/Ie[l0BaHUN

2.2.10 | [Ipou3BoacCTBeHHast TTPAKTUKA

2.2.11 | TexHonoruyeckas (MPOeKTHO-TEXHOJIOTHUeCKasi) TIpakKTHKa

2.2.12 | ABTOMaTU3MpPOBaHHOE YyIpaB/IeHUe KU3HeHHBIM LIUKJIOM MPOJYKLIUN

2.2.13 | ABTOMaTU3UpPOBaHHbIE CUCTEMbI KOHCTPYKTOPCKO-TeXHOJIOTNUeCKON TOAT0TOBKY IMPOU3BO/ICTBA

2.2.14 | InarHOCTYKA U HaJ|e)KHOCTb aBTOMAaTU3UPOBAHHBIX CUCTEM

2.2.15 | IHBeCTULIMOHHBIN aHa/MN3 TIPOX3BO/ICTBA

2.2.16 | HayuHo-uccresioBaTesbcKast pabora

2.2.17 | [IporpaMMHBble CpefCTBa yrpaBeHUs )XU3HEHHBIM LIUK/IOM MPOAYKLIMU

2.2.18 | PeMH>XKUHUPHUHT OHU3HEC-TIPOLIeCCOB POU3BOACTBA

2.2.19 | TexHO/MIOTMYECKKE MTPOLIeCChl aBBTOMaTU3UPOBaHHbIX NTPOM3BO/CTB

2.2.20 | BeirosiHeHue, MOATOTOBKA K TPOIieAype 3allUThl M 3alUTa BBITYCKHON KBaTU(UKAIMOHHOH paboTsI

2.2.21 | MeTonbl KOHTPOJISI KauecTBa

2.2.22 | [IpepauriyioMHasi IpakTHUKa

2.2.23 | [IpoeKkTrpoBaHre aBTOMAaTHU3MPOBaHHBIX CUCTEM

2.2.24 | YripaByieHHe KaueCTBOM

3. KOMIIETEHIIY OBYYAIOIIET' OCSI, ®OPMUPYEMBIE B PE3YJ/IbTATE OCBOEHMS JCIIMTUIAHEI
(MOJIYJIST)

IIK-3: KoHTpo/IMpyeT TeXHOIOrHYeCKHE MPOLEeCChl aBTOMAaTH3MPOBAHHOI0 U3r0TOBJ/IEHHU MALIMHOCTPOUTEILHBIX U3/e/ M
Cpe/iHed CJI0)KHOCTH

IIK-3.2. Ocy1ecTBIIsieT BefileHHe B 00pa0oTKy 6aHKa JaHHBIX 00HeKTHBHOI0 KOHTPOJISA Peai3alii TeXHOIOTHYECKOro
mporecca Mpyu aBTOMaTH3MPOBAHHOM H3r0TOB/IEHHH MALIMHOCTPOUTE/IBHBIX H3/[e/IHI CPe/{HeH CJI0KHOCTH

3HaTh

Cpe/iCTBa TEXHUUECKOW OCHACTKH, KOHTPOJIbHO-U3MEPUTE/bHBIX PUOOPOB ¥ MHCTPYMEHTOB

YMmeTh

PacCUMThLIBATh PEXXUMBI Pe3aHsi, HOPMbI BpEMEHU M pacxo/ia MaTepraioB

Biapgets

MEeTOJJUKOM BeZieHUst 6a3bl JaHHBIX 0OBEKTHBHOTO KOHTPOJIS PeaM3aljii TeXHOJIOTMYEeCKOTo Mpoljecca MpU aBTOMAaTU3UPOBAHHOM
W3rOTOBJIEHWH MALIUHOCTPOUTEIBHBIX U3/e/IUI CpefiHel CJI0KHOCTH

IIK-5: Cnioco0eH ucc/ieioBaTh aBTOMAaTH3UPOBAHHBINH 00BEKT U MO/JTOTOBUTH TEXHUKO-IKOHOMHUECKOE 000CHOBaHHE
CO3/jaHUsI aBTOMAaTH3UPOBAHHOMN CHCTeMBbI yNPaB/IeHUs] TEXHOJIOTHYeCKHUMH MpoLieccaMu




IIK-5.1. OcyuecTBiisieT c60p, 00padoTKy M aHA/IN3 MCXOAHBIX JAHHBIX 00 00beKTe yrpaB/eHus, BK/I0Yasa cOop cBefeHMii 0
3apy0exHbIX U 0TEeUECTBEHHbIX aHA/IOrax

3HaTh
repeueHb
YMmeTthb
HaxoJUTh
Bnagers

HCXOZHBIX JAHHBIX 00 00BeKTe yripaBjieHus AJis cbopa, 06paboTKU U aHaM3a

HY’KHbIe CBeJleHHs1 00 00beKTe yrpaBJieHus], BK/IFouas cOOp CBe/leHHH 0 3apy0esKHBIX M OTeueCTBeHHBIX aHamorax

MeTOZaM{ ¥ CPe/ICTBaMH ITOMCKA MHpOpMaIy 06 06beKTax yIpaBIeHUs

B pe3ysibTaTe 0CBOEHHUS AMCIUIUIMHBI (MO/Y/Is1) 00yUaIOMMIiCA JO/DKEH

3.1

3HaTh:

3.1.1

MOAXO0/bI K BHIOOPY TEXHUUECKHX CPEJCTB KOHTPOJIS U YIIPAB/IEHUS TIPU COCTABIEHUH  ODIIel cXeMbl;

3.1.2

TIPUHLIMIIBI OPTaHU3aLiMK UCTIBITAHUH, IPUBOASIINE K MOJyUEHHI0  00BEKTUBHOM OLIeHKH (DYHKL[HOHAILHOCTH,
HaJE&KHOCTH Y MUHUMH3aLUUM  He6JaronpusTHBIX (GaKTOPOB

3.2

YMmeThb:

3.2.1

NporpaMMupoOBaTh KOHTPOJ/ZIEP Ha HEKOTOPLIX U3 HIMPOKO NMPHUMEHAEMBIX A3bIKOB

3.3

Bnapetn:

3.3.1

B 00J1aCcTH NpUMeHEeHUs CPpeCTB U3MePEHUs i1 aBTOMaTHU3adl[UH ITPOU3BOACTBEHHBIX ITPOLI€CCOB

4. CTPYKTYPA 1 COAEP)KAHME JVICITATI/IMHBI (MO/LY JIsT)

Kop
3aHATHA

HaumeHoBaHue pa3/e/ioB U TeM /BU/J, 3aHATUA/ Cemectp / | HacoB | Komneren- | /Iuteparypa dopma
Kvpc 107074 KOHTDOJIsA

Pa3pen 1. Metopb! 1 cpeACTBa H3MepeHHUs
Pa3/IMYHBIX BeTHYHH

1.1

Metopp! ¥ cpeficTBa 3MepeHUs 4 0
Temmneparypsl /Tema/

1.2

Beegenue.llonstTue usmepeHusi, MUCTUHHOIO U 4 2 TIK-3.2-3 JI1.111.4
U3MEepEeHHOr'0 3HaYeHUs BeJIMUUHbI, TOUHOCTb, [IK-3.2-Y JI1.5JI1.6
37IeKTpUYecKasi, THeBMaTUuUecKasl, THApaBInJecKast IIK-3.2-B | JI1.7J12.1J13.2
BeTBU 0 TepmuHonoruy I'CI1. Eaunaniib ITK-5.1-3 JI3.3 JI3.5
HU3MepeHUs 3/IeKTPUUeCKHX BeJIMYHH. IK-5.1-y 21
UyBcTBUTE/IbHBIE 3/IeMEHTbI, IpUpoja hU3NIeCcKUX IK-5.1-B
SIBJIEHWH, UCTI0/b3YyeMbIX TIPY UX ITOCTPOEHUH.
W3mepurenu Ha 6aze TepMOMETPOB COTMIPOTHUBJIEHHSI
1 TepMoriap. MocCToBbIe CXeMbl U3MepeHus, IByX-,
TpeX- U YeTbIPEXIIPOBO/IHbIE CXeMbI MOJK/IFUEeHHs.
W3mepenne, ocCHOBaHHOe Ha MUTaHUU
YyBCTBUTE/IBHOT'O 3/IEMEHTa OT UCTOUHMKA TOKa; N-
TIPOBOJHBIE CXEMBI MTOJK/TIOUEHHS JaTUHKOB.
[puHLMI AeficTBYSA TepMoIiap, KOMIeHcalys Mo-
TPEIIHOCTH OT U3MeHeHUs TeMIepaTypbl
XOJIOZHOTO Criast, KOMIIeHCal[MOHHbII MeTO/,
n3Mepenus. [TocTpoeHre MHOIOKaHa/IbHON CXeMbI
M3MepeHus TeMIlepaTyphbl Ha 3a/JaHHYI0 OLIHOKY
peryaMpoBaHus C yUeTOM 3a/laHHOro pa3bpoca
napameTpoB Tepmorap. Pacuet paspsgHocty LIATT
u AIITI, mocTpoeHHe y3/I0B CXEMbI, BEIOOD ee
3/1eMeHTOB, QYHKLUM KOHTPOJIIepa.
TepMorio/iBecKH [jjiss MHOTOTOUYE€YHOT'O U3MepeHHs
TeMIiepaTypsbl.

IMupomeTpUUecKuii Criocod U3MepeHust
TeMIlepaTyphl.

/JTex/

1.3

Metogp! ¥ cpefiCcTBa U3MepeHUst 4 4 TIK-3.2-3 JI1.1J11.4 Otuer 1o
Temrieparypsl  /Cp/ [IK-3.2-y JI1.5 CaMOCTOSATE/ILHO
[IK-3.2-B | JI1.6J12.1J13.1 ti pabore
ITK-5.1-3 J13.2 J13.3
MK-5.1-y JI3.5
IK-5.1-B 21

1.4

MeTo/ibI U Cpe/iCTBa U3MepeHUst (hU3NUeCKuX 4 0
BesimuuH /Tema/




1.5 IToHsATHe BaKyyMMeTPHUEeCKOro, arMoC(hepHOro, IK-3.2-3 JI1.1J11.4
M30BITOYHOTO, aOCOIIOTHOTO, AV depeHUaTEHOTO MK-3.2-y JI1.5J11.6
JlaBJIeHUs], pa3speXeHus. [IK-3.2-B | JI1.7J12.1J13.1
W3mepurenu faBieHus edopMarjioHHOTO THIa IIK-5.1-3 JI3.2 J13.3
(memOpaHnsl, cubdoHs! U T.74.). [TocTpoenue MK-5.1-y JI3.5
IuddepeHLIMaIbHBIX MAHOMETPOB U JaTUHUKOB. [IK-5.1-B a1
V3mepurenu jaBieHust HA OCHOBE
Mbe30Pe3UCTUBHBIX, [Ibe30KepaMUuecKnux 1
Mbe30Pe30HaHCHBIX YYBCTBUTE/IbHBIX 3/1EMEHTOB.

Harturku tuna CATIIOUP, METPAH.
I'uppoctaTueckrie MeTo/ibl U3MepPeHUsT YPOBHSI.
EMKOCTHBIE, pafjapHble, YJIbTPa3ByKOBbIE: C
W3/Iy4eHueM B IIPOCTPAHCTBO U Ha OCHOBE
MarHUTOCTPUKLIMOHHOTO 3¢ deKTa u3mMepuTenu
yPOBHs1. [JaTUMKK BUOPAL[IOHHOTO, JIONIACTHOTO
TU-TOB. VI3MepuTeny ypoBHS Ha OCHOBE U3/ly-
YeHUs 3JIeKTPOMAarHUTHBIX KOJieOaHui,
(eppomarHuTHbIe 30HAbI. PerieHue 3aau
CUTHa/IM3aly YPOBHSI.

CpeacTBa M3MepeHUsl KOJIMUeCTBa BelllecTBa
(cuetunku) 1 pacxoza (pacxogomepsi). IIpubopsI €
repeMeHHBIM U [TIOCTOSIHHBIM TepenazaMu
JlaB/IeHUH, BUX-peBble U3MepUTe/N pacxoa
(TAPAH-T), cuét-unk/pacxofomMep >XUAKOCTH
WHAYKOUOHHBIN [IPIKU-25.

BapuaHThI COTIpSDKEHUSI: aHa/IoroBble U LUdpo-
BbIE.

[MTapameTpbl HOPMUPOBAHHBIX BEUUKMH, 00paboTKa
CUTHaJIOB aHaJIOTOBOTO BBOJA.

N-P-N u P-N-P BapuaHTbI N0OAK/IIOUeHUS
Jaruukos. Ilndpossle unTepdeticsl: HART,
RS-485. Ilopkmouenne gatunkos yepe3 HART-
MOJIeM.

/J1ex/

1.6 JlabopaTtopHast pabota Nel. MHOrOKaHaibHast IK-3.2-3 JI1.1J11.4 Otuet 1o
CUCTeMa KOHTPOJISI Y pery/MpOBaHUs [IK-3.2-y JI1.5 nabopaTopHoH
Temreparypsl /J1ab/ IMK-3.2-B | JI1.6J12.1J13.2 pabore

MK-5.1-3 JI3.3 JI3.5
MK-5.1-y 21
IK-5.1-B

1.7 MeTo/ibl ¥ Cpe/iCTBa U3MepeHUsT (PU3NUeCKUX [1K-3.2-3 JI1.111.4 Ortuer no

BemuuH  /Cp/ IK-3.2-Y JI1.5JI1.6 | camMoCTOATEIBEHO
MK-3.2-B | JI1.7712.1J13.1 ti pabote
IK-5.1-3 JI3.2 JI3.3
MK-5.1-y o1
IK-5.1-B

1.8 TTpubopsl [/ U3MepeHHsT KOMITOHEHTHBIX
xapakrtepucTtuk /Tema/

1.9 KonvyecTBeHHBIH ¥ KaueCTBeHHBIN aHa/IN3 [K-3.2-3 JI1.1J11.4
CJIO’KHBIX Ta30BbIX CMeceH - [K-3.2-y JI1.5JI1.6
xpoMmarorpadusi. ViamepeHus KOHLieHTpaLUU IK-3.2-B | JI1.7J12.1J13.1
KOMITOHEHTOB, B/I&YKHOCTH, U3MepeHUst IK-5.1-3 JI3.2 J13.3
B3PbIBOOIACHBIX KOHL|EHTPALWii. IK-5.1-Y JI3.5
/J1ex/ IK-5.1-B a1

1.10 ITpubopkI f7151 U3MepeHusT KOMITOHEHTHBIX IIK-3.2-3 JI1.1J11.2 Otuer 1o
xapakTtepuctuk  /Cp/ [IK-3.2-y JI1.3 JI1.4 CaMOCTOSTe/IbHO
IK-3.2-B JI1.5J11.6 ti pabote
IK-5.1-3 JI1.7J712.1
MK-5.1-y JI2.2713.1
IK-5.1-B J13.2 JI3.3
J13.4 JI3.5
21
1.11 JaTtuviku nosnoxkenus /Tema/




1.12 EMKOCTHBIE, UHAYKTUBHBIE, YIbTPa3BYKOBbIE U IK-3.2-3 JI1.1J11.4
OITAYeCKYe [aTurKy I10JI0’KeHNsl, Ha3HaueHue, IK-3.2-y | J11.5J12.1J13.2
006s1acTH IPUMEHeHUs], XapaKTePUCTHUKH, CXeMbI [IK-3.2-B JI3.3
nogkmoueHus, cxema NAMUR. Y cToiunBOCTb K IIK-5.1-3 o1
BO3/IeMCTBUIO Pa3/IMUHOI0 POJia [IOMeX. MK-5.1-y
[Tudpartopsl MpUpaleHys U abCOMOTHBIE [IK-5.1-B
nrdpaTopkl, Ha3HaYeHUe, KOAUPYIOoLIre
3J/IeMeHTbl, IPUYKHBI MTOTrpeLIHoCTel, Koz I'pest.
MHoroobopoTHble mn¢paTtopbl. MeTosb!
CXEMHOT0 TOBBIIIEHHUS] TOUHOCTH TTOBOPOTHBIX
umdparopos. SSI — unTepdeiic nepejaun Koja
KOOp/IMHATHI [10JIOXKEHHS1 Ha KOHTPOJLIEp
/J1ex/
1.13 [Hatumku nonoxenuss  /Cp/ IK-3.2-3 JI1.1J11.4 Otuet 1o
[IK-3.2-y JI1.5 CaMOCTOSITeJIEHO
MK-3.2-B | JI1.6J12.1J13.1 1 pabore
MK-5.1-3 J13.2 J13.3
MK-5.1-y 31
IK-5.1-B
1.14 Ob6iue ceefenust 06 ucmbiTaHusx /Tema/
1.15 ey 1 3af,@4y UCIIBITAHUMN, UX OT/IMUME OT TeX- IK-3.2-3 JI1.4 JI1.5
HUYECKOr0 KOHTPOJIA. [IK-3.2-y | JI1.6J12.1J13.1
BHelHue (akTophbl, BAUSIONME HA MEXaHUUYeCKHUE, [IK-3.2-B J13.2 J13.3
KIMMaTHUecKue, 610JI0rnuecKre rapamMeTphl IK-5.1-3 JI3.5
ucrbiTaHuii. OmacHble BO3JeMCTBYUS Ha YesloBeKa U IMK-5.1-y o1
OKDPY’KaIOI[VIO CPeAY, BH/IbI UCITHITAHUM. IIK-5.1-B
Ocob6eHHOCTH UCTIBITaHUH Ha (PYHKLIMOHUPOBAHUE,
0e30macHOCTD ¥ HaZI&>KHOCTb.
Pa3paboTka MPorpaMMmbl U METO/IMK UCTIBITAHUH.
ITpeobpa3oBaHye U XpaHEHHE Pe3y/IbTaTOB
WCIBITAaHUI B UHTeTPUPOBAaHHOM CHCTeMe.
/J1ex/
1.16 Ob6mue cBefienust 06 ucnbiTanusx /Cp/ IK-3.2-3 JI1.1J11.4 OtueT o
[IK-3.2-y JI1.5 CaMOCTOSITE/IEHO
MK-3.2-B | JI1.6J12.1J13.1 ti pabote
MK-5.1-3 J13.2 JI3.3
MK-5.1-y J13.5
IK-5.1-B 21
Pa3zpen 2. KonTposuiepsl U I3bIKH
NporpaMMHpOBaHUs
2.1 KonTposeps! 1 43bIKM NporpaMMupoBanus /Tema/




2.2 Kpartkast xapakTepucTHKa KOHTPOJIJIEPOB /IS 14 IK-3.2-3 JI1.1J11.2
YCTPOWCTB KOHTPOJIS ¥ yIIPaBIeHUsI 0ObeKTaMH. [K-3.2-y JI1.3 JI1.4
Jlornueckue KOHTposeps! pupm Mitsubishi [IK-3.2-B JI1.5JI1.6
Electric, Siemens, Ansbarpoc, Konrakr-1. IIK-5.1-3 JI1.7]12.1
WuTepdeiicHble 0COOGEHHOCTH B OT-HOIIEHNN MK-5.1-y JI2.2J13.1
anmapaTHOW M CUTHAIbHOW COBMECTUMOCTH. S3bIKU IK-5.1-B J13.2 J13.3
MPOrpaMMHPOBaHKs: PYHKIIMOHATBHO-0/I0KOBBIX J13.4 J13.5
[larpamMmm, pejieliHO-KOHTaKTHBIX CXeM M CIHCKa 21 322
HHCT-PYKLMH. [TpuMepbl HarvcaHus IporpaMM Ha
KOHKpeTHbIX 3aiauax. OTiazounsle cpespl: Alpha
programming, MELSEC MEDOC, LOGO-Soft
Comfort 5.0, Zelio-Soft 2.
Unrepdeiic AS-I ypoBHS JaTUMKOB U UCIIOIHU-
TeJIbHBIX YCTPOWCTB. DJIeMeHThl CXeM: K/lalaHbl,
3a/IBIDKKH, CTIOCOOBI TJIABHOTO TYCKA, BK/IIOUEHHE
arperatoB 6e3 ru/ipaBJIMYecKUX yAapoB; bapbepsl
HCKpOOe30I1acHOCTH, TBEpP/IOTe/bHEIE pejie |
KOMMYTAaTOpbI.
KoMroHeHThI pacrnpefiesieHHbIX CUCTeM
yIipaB/leHUsl Ha OCHOBe UHTepdelica RS-485:
MHKPOIIPOLIeCCOPHbIe KOHTPOJI/IePbI-COOPLIMKY
(dupma AnsbaTpoc), 6/10KM yIipaB/IeHUs U
koHTpoJis BYK (¢upma KoHTtakT-1) C BBIXOZOM Ha
Internet u npoMeiiiieHHbIe cet Modbus, Profibus
/JTex/
2.3 KoHTponneps! u s3biku iporpammupoBanusi  /Cp/ 20 IK-3.2-3 JI1.1J11.2 Otuer 10
[IK-3.2-Y JI1.3J11.4 CaMOCTOSITEJIEHO
IK-3.2-B JI1.5 J11.6 1 pabote
MK-5.1-3 JI1.7J712.1
MK-5.1-y J12.2]713.1
IK-5.1-B J13.2 J13.3
J13.4 J13.5
9132
2.4 JlabopaTopHasi pabota Ne2. ITIudpartopsr 4 ITK-3.2-3 JI1.1 J11.2 Otuet 1o
TpUpalijeHuit 1 abcosmoTHbIe 1rdpaTopsl  /J1ab/ IK-3.2-y JI1.3J11.4 nabopaTopHO
IK-3.2-B JI1.5 J11.6 pabote
MK-5.1-3 JI1.7J12.1
MK-5.1-y J12.2]713.1
IK-5.1-B J13.2 113.3
J13.4 J13.5
9132
2.5 JlabopaTopHasi pabota Ne3. TIporpaMmmupyembie 4 ITK-3.2-3 JI1.1J11.2 Otuet 1o
JiorhvecKrie KOHTposiepsl  /J1ab/ MK-3.2-y JI1.3J11.4 JsabopaTopHOH
IK-3.2-B JI1.5 J11.6 pabote
IK-5.1-3 JI1.7J12.1
MK-5.1-y J12.2]713.1
IK-5.1-B J13.2 113.3
J13.4 113.5
9132
2.6 JlabopaTopHast pabota Ned. [TporpaMMHpOBaHre 4 MK-3.2-3 JI1.1J11.2 Ortuert 1o
paboThl cmecuTensi Ha si3bike OB /JTab/ MK-3.2-y JI1.3J11.4 Js1abopaTopHOH
IK-3.2-B JI1.5 J11.6 pabote
IMK-5.1-3 JI1.7]12.1
MK-5.1-y J12.2]713.1
IK-5.1-B J13.2 113.3
J13.4 113.5
9132
Pa3pen 3. ATrecTanus
3.1 Artrecranus /Tema/ 0




3.2 [ToaroToBka Kk 3auety /3auét/ 4 8,75 | IIK-3.2-3 JI1.1J11.2 KoHTponbHbie
T1K-3.2-Y JI1.3711.4 BOTIPOCHI
TIK-3.2-B JI1.5J11.6
TIK-5.1-3 JI1.7712.1
TIK-5.1-Y JI2.2713.1
TIK-5.1-B JI3.2 J13.3
J13.4 J13.5
21 22
3.3 Cnaua 3aueta /UKP/ 4 0,25 | TIK-3.2-3 JI1.1J11.2 KoHTponbHbie
I1IK-3.2-Y JI1.3J11.4 BOIIPOCHI, 3a4eT
T1K-3.2-B JI1.5J11.6
TIK-5.1-3 JI1.7712.1
IIK-5.1-Y JI2.2713.1
TIK-5.1-B JI3.2 J13.3
J13.4 J13.5
21 22

5. OEHOYHBIE MATEPHAJIBI IO AMCHUII/IMHE (MOZYJTIO)

OHEHO‘-IHLIE MaTepHuaJibl IIpUBEAEHbI B TIDU/IOXKEHHUHN K pa60'-1e1'/’1 nporpamme JUCHUITIMHBL (CM. AOKYMEHT «OHEHOLIHI)IE MaTepuasibl
10 AUCLHUIIMHE «TexHuueckue HU3MepeHus U HpI/I60pLI»»)

6. YYEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHWVE JVUCHUIIINHBI (MO YJIS)

6.1. PekomeHnyemas imrepaTrypa

6.1.1. OcHoBHas 1uTEpaTypa

Ne ABTODBI, 3aryiaBue N3parenscTBO, KomuecTso/
COCTaBUTEN rofj, Ha3BaHue DbC

JI1.1 | Mycomun A.K., TexHuyeckue cpefiCTBa aBTOMAaTU3aLUU : Psa3anb: PUL]
Jlatmx Meroauueckune PT'PTY, 2005 | https://elib.rsreu.ru/ebs/download/305
B.A., Mopo3os yKasaHus
A.C.

JI1.2 | Ky3bmunHa E.M., MUKpPOKOHTpPOJI/IEPHI B CUCTeMax yrpaBJ/IeHUs Psazanb: PULL
Jlanmna A.B., (mpymep! PI'PTY, 2015 | https://elib.rsreu.ru/ebs/download/1457
JlammH TIpOrpaMMHPOBaHus) : YuebHoe riocobre
B.A.

JI1.3 | Hecrepos A.B,, IIprmeHneHue MporpaMMUpyeMbIX KOHTPOJIepoB B | Pasans: PUL]
Jlammn B.A., cucTemax PI'PTY, 2012 | https://elib.rsreu.ru/ebs/download/1458
MyconuH aBTOMaTH3allMy U yTIpaB/ieHus : YuebHoe mocobue
AK.

JI1.4 |Myconun A.K., TexHIYeCcKre U3MepeHHs U TPUOOPHI Psizanb, 2004, | https:/elib.rsreu.ru/ebs/
JlammH Yueb.mocobue 48c.
B.A., Ky3bmuHa
EM.

JI1.5 |Kmoes A.C., [TpoekTHpoBaHue CUCTEM aBTOMAaTU3aLUU M., 2002, 149c. | 5-283-01665-2
Tananos
B.A., Oemun A.M.

JI1.6 | Tananos B.[., TexHOIOTUYeCKHe U3MePeHHs 11 TPUOO0PHI M.:Ucmno- 5-283-01665-2
Kouetkos A.E., Cepauc, 2002,
Cunysxos [.b., 212c.
Onapux M.IO.

JI1.7 | Tananos B./]. TexHUueckre cpeZiCTBa aBTOMaTHU3aLUn M.:Ucno- 5-283-01665-2

Cepauc, 2002,
248c.

6.1.2. lonosiHMTeIbHAA IUTEpaTypa



https://elib.rsreu.ru/ebs/download/305
https://elib.rsreu.ru/ebs/download/1457
https://elib.rsreu.ru/ebs/download/1458
https://elib.rsreu.ru/ebs/

Ne ABTOpEI, COCTaBUTEH 3ar/aBue W3patenscTBo, KomuectBo/
rog, Ha3BaHue ObC
JI2.1 | Myconun A.K., JlamvH | TexHWuyecKue cpe/iCcTBa aBTOMAaTH3aLMu : MeTo/.yKas.K Ps3anb, 2006, https://elib.rsreu.ru/ebs/
B.A., Mopo3os A.C. Js1ab.paboTam 52c.
JI2.2 | HectepoB A.B., [IpuMmeHeHre NporpaMMHUpyeMbIX KOHTPOJLJIEPOB B Psizanb, 2012, https://elib.rsreu.ru/ebs/
JlamwmH B.A., MyconuH | cuctemax 55c.
AXK. aBTOMATH3aLWY ¥ yTpaByieHus : yueb. mocobre
6.1.3. MeToauuecKHe pa3padoTKu
Ne ABTOpBI, COCTaBUTENN 3arjiaBue N3parenscTBO, KomuectBo/
rof, Ha3BaHue ObC
J13.1 | MyconuH A.K., TexHUUeCKWe CPeJiCTBAa aBTOMATHKY : MeToz.yKa3.K Ps3anb, 2004, https://elib.rsreu.ru/ebs/
Mopo3oB A.C., JlammH | 1ab.pabotam 24c.
B.A.
JI3.2 | Myconun A.K., JlammH | TexHuueckue cpeficTBa aBTOMaTU3aluu : MeTo/.yKas.K Ps3anb, 2006, https://elib.rsreu.ru/ebs/
B.A., Mopo3os A.C. s1ab.pabotam 52c.
J13.3 | Ky3spmuna E.M., TexHUYeCKHe U3MePEHUsT ¥ TIPUOOPHI : MeTO. yKa3. K 1ab. | Ps3anb, 2011, https://elib.rsreu.ru/ebs/
Jlarmma B.A., Tlymikus | paboTam 32c.
B.A.
J13.4 | Hectepos A.B., ITpumMeHeHUe MPOrPaMMHUPYEMBIX KOHTPOJIJIEPOB B Ps3anb, 2012, https://elib.rsreu.ru/ebs/
JlammH B.A., MyconuH | cuctemax 55c.
AK. aBTOMaTH3aL[MK ¥ yTIpaB/IeHus : yueb. mocobue
J13.5 | Jlapun A.M., Jlaumx YnparneHue 06beMOM XKUJKOCTH Ha OCHOBE JIaTUrKa Ps3anb, 2012, https://elib.rsreu.ru/ebs/
B.A. pacxoga 24 c.
IOP)KU-25 : MeToa. yKa3s. K j1ab. pabote
6.2. Ilepeuens pecypcoB HH()OPMaLIOHHO-TeJIeKOMMYHHKAMOHHOH ceTH "HTepHeT"
31 |[B.IO.OIMIIMAPEB. TexHuueckre U3MepeHHs U MPHUOOPEL. YUeOHYK [/1s CTY/IeHTOB BBICIINX yUeOHBIX 3aBefleHUH,
https://esspb.ru/Documents/ALPHA _soft.pdf
32

PYKOBO,[[CTBO 1o HPOFPAMMHOMY OBECHELIEHI/II-O 04 HPOCTOI/I HPI/IKIIA,[[HOI/I KOHTPOJUJIEP

6.3 IlepeueHb MPOrpaMMHOT0 o0ecnieyeHHsI U HHGOPMAMOHHBIX CMIPABOYHBIX CHCTEM

6.3.1 IlepeueHb JIMIIEH3HOHHOT'0 ¥ CBOOO/JHO PACIIPOCTPAHAeMOro MPOrpaMMHOro ofecreueHus, B TOM YHC/Ie

0Te4YeCTBEHHOI'0 IIpOou3BO/JACTBA

HaumeHoBaHue

Onucanue

OnepatonHas cuctemMa Windows

Kommepueckast nvieH3ust

Kaspersky Endpoint Security

Kommepueckast nveH3ust

LibreOffice

Ceob6oaHoe 1O

OCHOBBI MporpaMMHpOBaHUA B ITaKeTe

MitsubishiAL-PCS/WIN-E.

CeoboaHoe 1O

LogoSoftcomfortV7 (zsist mporpaMMypOBaHHUs

mozyJsieit Logo)

npegoctasieHo OO0 «CumeHc». [ToaTeepxxaatoee micbMo 0T OO0 «CumeHe»

Beckhoff TwinCat ( trial)

HPE,ELOCTEIBJ'IEHO BMeCTe C KOHTPOJ/IJIEPOM.

6.3.2 TlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM



https://elib.rsreu.ru/ebs/
https://elib.rsreu.ru/ebs/
https://elib.rsreu.ru/ebs/
https://elib.rsreu.ru/ebs/
https://elib.rsreu.ru/ebs/
https://elib.rsreu.ru/ebs/
https://elib.rsreu.ru/ebs/
https://esspb.ru/Documents/ALPHA_soft.pdf
https://www.litres.ru/book/vladimir-shishmarev/tehnicheskie-izmereniya-i-pribory-3-e-izd-per-i-dop-u-49601366/

6.3.2.1 | CnipaBouHas npaBoBasi cuctema «KoHcynbTantIInoc» (gorosop 06 undopMarionHo nogaep>kke Ne1342/455-100 ot
28.10.2011r.)

6.3.2.2 | Cucrema KoncynbrantIlmtoc http://www.consultant.ru

6.3.2.3 | udopmarmorHo-npaBoBoii moptan 'TAPAHT.PY http://www.garant.ru



http://www.consultant.ru/
http://www.garant.ru/

6.3.2.3 | VudopmaruonHo-nipaBoBoii moptan TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIUVINHBI (MOAY JIS)

117a yue6HO-aAMUHICTPATUBHBINM KOPITyC. YuebHast ayAUTOPUs [Jis IPOBeJieHHs 3aHATHIH JIEKLIHOHHOTO ¥ CEMUHAPCKOT0
THIIA, TPYIIOBLIX U UHANBU/yalbHbIX KOHCY/IbTALUH, TEKYIL{ero KOHTPOJISI M IPOMEXKYTOYHOM aTTecTali Beero 50

1 MecTo (6e3 yuéta MecTa rpemnofiaBaresis). 1 MmyibTUMeMa npoektop BenQ 721, 1 nokymenT-kamepa Aver Visio 330, 1
3kpaH, 1 kommneioTep FORMOZA Ha 6a3e Core2 - 6700 ¢ BO3MOXXHOCTbIO TIOIK/TIOUEHHSI K CeTH «VIHTepHeT» U
obecrieueHHeM ZIOCTYIA B 3/IEKTPOHHYIO MH(GOPMAaI[MOHHO-00pa3oBare/ibHyt0 cpeay PI'PTY. ITocajouHbie MecTa:
CTYyZeHTHI - 25 cTos10B + 50 CTy/beB. rpernofiaBsaresb - 1 cron + 1 cTys. 1 focKa ayuTopHast.

125a yue6HO-aAMMHUCTPATUBHBINM KOpIyC. YuebHas 1abopaTopusi, OCHallleHHasi JabopaTopHbIM 060pyAoBaHueM Bcero
18 mecT (6e3 yuéta MecTa npernofaBaresisi). Y4ueOHble 1abopaTOpHbIE CTEHABL:

2 creHpa - «OaHOMa3HBIN YaCTOTHBIN Mpeobpa3oBaTesby,

1 creHp - «Tpéxda3nblii UaCTOTHBINM TIpeobpa3oBaTesib»,

4 crenpa - "MIIIT".

IMocagouHble MecTa: CTyJieHTHI - 6 cTonoB + 18 cTynben

215 yuebHO-a/MUHUCTPATHBHBIH KOpIycC. YuebHast jabopaTopusi, ocHalljeHHast 17abopaTOpHbIM 000pYy/I0BAHHEM U
TIOMEIIeH st JIsi CAMOCTOsATe/IbHOM paboThl obyuaroriuxcs Beero 24 mecra (6e3 yuéta Mecra rpero/iasaTesis). 12
KOMITBIOTEPOB (0€3 yuéTa KOMIbIOTepa Mpero/jaBateisi), U3 HUX: 2 komretorepa FORMOZA Ha 6a3e Core2 - 6700 2
koMmmeroTepa PERSONAL 2 koMmreroTep Pentium 3 2 kommbtotepa Celeron 1 xommneroTep Core i3-2125 1
kommbroTep AifTek Core i5-2400 1 xomneroTep P2,2 Core E-4500 ¢ BO3MOXHOCTBIO MOAK/TIOUEHUS K ceTH «VIHTepHeT»
u obecrieueHreM JJOCTYIIa B 3/IeKTPOHHYIO HH(POPMAIMOHHO-00pa3oBaTensHy0 cpesly PIPTY. YuebHble 1abopaTopHbIe

3 CTeH[bI: 1 creHs «ABTOMaTH3UpOBaHHasl CUCTeMa yIpaB/leHNsl PaCX0/i0M XKUJKOCTH», 1 crenp
«ABTOMaTU3MpOBaHHas CUCTeMa [03UPOBaHMs U IPUTOTOBJIEHUSI CMeceil», 1 crenp, «Cucrema aBTOMaTHUeCKOTO
W3MepeHUs ¥ KOHTPOJISl YPOBHS JKUKOCTH U ChIITyUUX Cpej», 1 creHp «ABTOMaTU3UpOBaHHas CUCTeMa KOHTPOJIS U
y4éTa SHepropecypcoB», 1 crenp, «IIporpaMmupoBaHue TIOTHYECKUX KOHTPOJLJIEPOBY, 1 creny, «Cucrema
aBTOMAaTHUeCKOr0 YIpaB/leHuUs! HH)KeHePHbIMY CCTeMaMU ITOMeLL{eHUsI», 1 crenp, «CrcTeMa aBTOMaTU4YeCKOrO
yTIpaBJieHHs] peXKMaMy paboThl aCHHXPOHHOTO 3/1eKTPO/iBUTaTesh». [locafounsle MecTa: CTyzeHTh! - 10 cTonoB + 24
CTyna. niperiofiaBaresib - 1 cron + 1 cryn + 1 xomretorep FORMOZA Ha 6a3e Core?2 - 6700.

121 yueOGHO-aAMUHUCTPATHUBHBIN KOpIyC. YueGHas ayJUTOPUS /I/Isl IPOBEIEHUSI 3aHSATHI JIEKLIAIOHHOTO ¥ CEMMHAPCKOTO
TUIa, TPYNIOBBIX M UHAUBU/YaIbHBIX KOHCY/bTAl|Ui, TEKYIL[ero KOHTPOJIS U IPOMeXXYTOUYHOU aTTecTauuu Beero 32

4 Mecrta (6e3 yuéTta MecTa mpero/iaBateist). 1 ruia3smenHas maHesb Panasonic, 1 Bugeokamepa JVC, 1 KoMmrbioTep
FORMOZA Ha 6a3e Core2 - 6700 ¢ BO3MOXXHOCTBIO TIO/JK/TFOUeHHS K ceTH «VIHTepHeT» 1 obecrieueHHeM [JOCTYTIa B
3JIEKTPOHHYIO UH(OPMaIMOHHO-00pa3oBaTesbHyt0 cpeny PT'PTY. ITocajouHbie MecTa: CTyJieHTHI - 16 cTosioB + 32
CTy/na. npenofiaBaresb - 1 cron + 1 cTyn. 1 focka ayAUTOpHasL.

117 yueOGHO-aAIMUHUCTPATHUBHBIN KOpIyC. YueGHas ayJUTOPUs /I/Isl IPOBEIEHUSI 3aHSATHI JIEKLIAOHHOTO ¥ CEMMHAPCKOTO
TUIa, TPYNINOBBIX U UHAUBU/YaIbHBIX KOHCY/IbTALUM, TEKYILEro KOHTPOJISl U IPOMeXXYTOYHOU aTTecTauyu Beero 28

MecT (6e3 yuéTa MecTa npernoziaBateist U paboTHHKOB). 14 koMIbIoTepoB (6e3 yuéTa KOMITBIOTepa MpernofaBaTess |

5 pPabOTHUKOB), U3 HUX: 2 komnbtotepa FORMOZA Ha 6a3e Core2 - 6700 6 kommneroTepoB PERSONAL 4
komnbtoTepos Intel Core i-3 1 xomnstoTep Celeron 1 xommeroTEp Pentium 4 ¢ BO3MOXXHOCTBIO MTOAK/IFOUEHHS K CEeTH
«VIHTepHeT» U 0becrieueHNeM /IOCTYTIA B 3/IEKTPOHHYIO UH(OpMaIiMoHHO-00pa3oBaTenbHyto cpeay PTPTY. 1

mynbTuMezna poektop NEC - NP 200 A, 1 skpaH. [TocaiouHbie MecTa: CTyJleHThI - 14 cTo0B + 28 CcTy/beB.

8. METO/JMYECKHUE MATEPHAJIBI 11O INCHUIIMHE (MOYJIFO)

METOAI/I‘—IECKOE obecrieyenue AUCHUITVIMHBI TIPUBEJEHO B MPHUJ/IOXKEHUU K pa60t1e1‘71 nporpamMmme qUCLUAIIIMHBL (CM. AOKYMEHT
«METO,Z[I/I‘-IGCKI/IE YKa3aHus JUCHUATIIMHBI «TexHuueckue HU3MepeHus 1 HpI/IGOpLI»»)

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMWUCAH 3/TIEKTPOHHOI NOANMUCHIO

noanncAHO ®rboy BO "PrPTY", PIPTY, JleHkoB Muxaun 18.06.24 14:25 (MSK) Mpocras noanuce
3ABEAYHOLLNM Bnagumuposwny, JekaH QAUTY

KA®E/[PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, JleHkoB Muxaun 18.06.24 14:25 (MSK) Mpocras noanucb
3ABEAYOLLUMM . Bnagumuposuy, JekaH GAUTY

BbIMYCKAOLLIEM

KA®E[PbI

noANUCAHO ®reoy BO "PrPTY", PIPTY, Ep3binésa AHHa 19.06.24 09:37 (MSK) MpocTas noanvcb
HAYATbHMKOM YPOI AnekcaHapoBHa, HavanbHuk YPOT




