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1. HEJIX OCBOEHUA

1.1 | Llexpro 0CBOEHHS AUCIUIUIHHEI SBISCTCS — IPUOOPETEHNE 3HAHMH 1 HABBIKOB IPOSKTHPOBAHUS U IPUMECHEHHUS ceTel
oOMeHa HH(pOpMaNKel B paclpeieleHHBIX aBTOMATU3HPOBAHHBIX U3MEPHUTENBHBIX CUCTEMAX U CUCTEMAaXx yNpaBIeHHs
TEXHOJIOTUYECKUMH MPOLIECCAMH.

1.2 | 3agaun:

1.3]- N3YUYCHUEC TeXHOJ’IOFHﬁ, HCTIOJIB3YEMBIX B aBTOMATUYCCKNX U aBTOMATU3UPOBAHHBIX CUCTEMAX;

1.4 | - ocBOCHHE COBPEMEHHBIX NIPOTPaMMHO-TEXHHUYECKHUX CPEICTB U MIPHOOPETEHNE NPAaKTHUECKIX HABBIKOB UX PHUMCHECHUS
B aBTOMAaTH3MPOBAHHBIX CHCTEMaX: HAITMCAHHE IIPOTPaMM ITPOMBIIUICHHBIX KOHTPOJUIEPOB, pa3paboTKe YeOBEKO-
MamrrHHOTO uHTepdeiica 1 SCADA - npuIoKeHHH.

2. MECTO B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

Bnox OIT: b1.B.JIB.06

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 OO01as sHepreTuka

2.1.2  |IIpoekTupoBaHUE NEKTPOTEXHUIECKUX YCTPOHUCTB

2.1.3 | IIpousBoacTBeHHAs MPAKTHKA IO MOIYyUCHUIO MPOGHECCHOHATBHBIX YMEHUH 1 OMBITa IPO(ecCHOHANBHOM NeaTeIbHOCTH

2.1.4 | IIpoMsIIIeHHBIE KOHTPOJLIEPEI

2.1.5 | Pemenue npukiaaHbIxX 3a/1a4 ¢ ucnojs3oBanueM MATLAB

2.1.6 | CAIIP ycTpOHICTB 31EKTPOHUKU

2.1.7 | CunoBas 31€KTpOHUKA

2.1.8 | Onekrpuyeckue U AMEKTPOHHBIE allllapaThl

2.1.9 | DOnexTpocHabkeHNE U aBTOMATH3AIHS JICKTPOIHEPTETHIECKUX CHCTEM

2.1.10 |DnemMeHTHI CHCTEM aBTOMATHKHA

2.1.11 |IIpoexTHBIN OIXO] B TEXHUKE

2.1.12 | Teopus sneKkTponpuBoaa

2.1.13 | lludpoBas u aHaIOTOBAS IESKTPOHHUKA

2.1.14 | DnekTpuvecKkue MalIuHbI

2.1.15 | YyeOHas nmpakTHKa O ITOJYYCHUIO IEPBHYHBIX TPOPECCHOHATBHBIX YMCHUI

2.2 JucuumianHbl (MOIYJIN) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0THMO KaK
npeaecTByIoOIIee:

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMMA

ITIK-3: Cnnoco0eH 3KkcnIyaTHPOBATDH 3JIEKTPOMEXaHHYeCKHe CUCTeMbl H aBTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHS
3/1eKTPONPHBO/IOB

3HaTb:

[IK-3-31 TexHUUECKNE XapaKTEPHCTUKH, KOHCTPYKIIMOHHBIE 0COOCHHOCTH pa3padaThIBaeMbIX W HCIOIb3YEMBIX TEXHHIECKIX
CpENCTB

IIK-2: Cnocoden MPOCKTHPOBATH CUCTEMbI JJICKTPONPHUBO/Ia U ABTOMATU3UPOBAHHBIC CUCTEMbI YIIPABJICHUSA C
HCII0JIb30BAHUEM lll/lq)pOB])IX TEeXHOJIOTHii

3HaTh:

[IK-2-31 0coGeHHOCTH apXUTEKTYPhI pacHpeeNIeHHBIX CUCTEM cO0pa JaHHBIX U YIPABICHUS; MOAETb OTKPHITOH IPOMBIIIICHHO
ceTy;

IIK-3: Cnoco0eH IKCIJIyaTHPOBATH YJIEKTPOMEXaHUYeCKHe CHCTeMbl i aBTOMATU3HPOBAHHbIE CHCTEMbI YIIPaBJIeHHs
3J1eKTPONPHBOIOB

YMmerb:

TIK-3-Y1 npuMeHATs METObI IPOBEAECHHS KOMILIEKCHOTO TEXHUKO-9KOHOMHYECKOTO aHaNK3a A1l 000CHOBAaHHOTO IPUHSITHSA
penieHuit

IK-2: CnocoGeH NpoeKTHPOBATH CHCTEMBI 3JIEKTPONPHBOIA U ABTOMATH3HPOBAHHbIE CHCTEMBI YIIPABJIEHHS C
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

YMmerb:

ITK-2-Y1 oneHuBath TpeOOBaHMUS K CETSIM Mepenadd HHPOPMAIXH; BEIOMPATh THI MPOMBIIUICHHON CeTH, (PHM3MICSCKHIA KaHAI H
TIPOTOKOJT;

IIK-3: CniocodeH IKCITyaTHPOBATH YJIEKTPOMEXaHHYeCKHE CHCTEMbI H ABTOMATH3HPOBAHHbIE CHCTEMBI YIPABJIEHHS
3J1eKTPONPHUBOI0B




Baanernb:

[IK-3-B1 mMeTomamu mpoBeneHHs KOMILIEKCHOTO TEXHUKO-9KOHOMHYECKOTO aHaIN3a Al 000CHOBaHUSI IPUHSATHUS PEILICHUN

IIK-2: Cnoco0eH NpoeKTHPOBATH CHCTEMBbI 3J1eKTPONPUBOAA U ABTOMATH3UPOBAHHbIE CUCTEMbI YIIPABJIEHHS C
HCIO0JIb30BAHNEM HM(PPOBHIX TEXHOJIOTHI

Baagern:

[IK-2-B1 ucnonb3oBaHust MOZETIEH OTKPBITHIX IPOMBILUICHHBIX CETEH; MPOrpaMMUPOBAHHS y3JI0B CETH

4. CTPYKTYPA U COJAEP)KXAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jlureparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kypc HHIMKATOPBI H 1. sieMble
KOMIICTeHIUH pecypcsl padoThI
Paznen 1. Untepeiicnt
1.1 OO01ue cBeeHus 0 5 2 MMK-3-31 IIK-3- | JI1.1 JI1.2 KM1
MIPOMBIIIJIEHHBIX CETSX. V1IIK-3-B1 JI1.3J12.1
Knaccugukarms TIK-2-31 TIK-2- JI2.2J13.1
MPOMBIIIICHHBIX ceTeid. /JIex/ V1 IIK-2-B1 21
1.2 Nzyuenne unrepdeiicop RS- 5 2 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1
485, RS-422 u RS-232. Mlp/ V1IIK-3-Bl JI1.3J12.1
TK-2-31 TIK-2- JI2.2713.1
V1 I1IK-2-Bl 21
1.3 MoaenupoBaHue KOJIU3Ui B 5 6 T1K-3-31 I1K-3- JI1.1 J11.2 KM1 P1,P2
npombinuieHHoM Ethernet. VY1 IIK-3-Bl JI1.3J12.1
Ormpenenexnue npeaeasHo TIK-2-31 TIK-2- JI2.2J13.1
JIOIIyCTUMOM Harpy3KH B V1T1IK-2-Bl 21
CerMeHTe CeTH
npombinuierHoro Ethernet
MIPH ITyaCCOHOBCKOM
BXOs11eM motoke /J1ad/
1.4 Conocrasnenue moaenu OSI 5 30 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P4
Y MOJIeJIel TPOMBIIIJICHHBIX V1 IIK-3-B1 JI1.3J12.1
cereil. [IpuunHbl TIK-2-31 TIK-2- JI2.2J13.1
MHOT000pa3ust V1 IIK-2-B1 21
IIPOMBIIIJICHHBIX CETeH U UX
mpeaMeTHast
HaTPaBIECHHOCTb.
CranpapTusanus u
MHOTOYPOBHEBas MOJICIIb.
3aBUCUMOCTbH CKOPOCTH
nepeAayu OT JUINHBI JINHUH
unTepdeiica RS-485. /Cp/
Pasnen 2. Apxurekrypa
NPOMBINILICHHBIX ceTeil
2.1 PROFIBUS u MODBUS 5 2 MK-3-31 TIK-3- | JI1.1 JI1.2 KMI1
TexHoJioruu /Jlex/ V1 IIK-3-B1 JI1.3J12.1
I1K-2-31 [IK-2- JI2.2J13.1
V1 I1IK-2-Bl 21
2.2 ApxuTekTypa 5 2 MK-3-31 TIK-3- | JI1.1 JI1.2 KMI1
[IPOMBILIICHHBIX CETEH V1IIK-3-Bl JI1.3J12.1
Profibus, Modbus, I1K-2-31 IIK-2- J12.2J13.1
Ethernet /TIp/ V1IIK-2-B1 31




23

ANTOPUTM «arpecCHBHOTO
3axBara Cpelbl» B
npomeinuieHHOM Ethernet.
[TocTpoenue 3aBucuMocTu
Harpy3KkH IOpTOB
KOMMYTaTOpa OT I1opora
cpabaTHIBaHNS ATOPUTMA.
IMpomemmnennstii Ethernet ¢
KOMMYTaTOpPOM.
Jloxanmu3anus Tpaduka
paboumx rpymnm
npomsbinuienHoro Ethernet
HOCPEICTBOM 4-TIOPTOBOTO
koMMyTaTopa /J1ab/

[K-3-31 IIK-3-
V1IIK-3-Bl
I1K-2-31 IIK-2-
V1IIK-2-Bl

JI1.1J11.2

JI1.3J12.1

J12.2]13.1
01

KM1

P3

2.4

[IpomsbInenHas cetb
Profibus. OcobGennoctu
(hu3MUECKOro M KaHAJIBHOTO
YpOBHEH, HA3HAYEHUE TOJIeH
3arosoBkoB. Profibus DP
KOMMYHHUKAIMOHHBIH

npo¢ ik, nepeaada
coobmennit. duznueckne
cpelsl 1 UHTepQench
MPOMBIIUICHHBIX CETEH.
IIpomblnIeHHAs CETh
Modbus. [TpombIIIeHHBINH
ETHERNET.

bazoBbie TpeOoBaHMS IS
npomsiuieHHoro Ethernet.
CMbICT 1 cIOCOOBI
napayuiensHoro (PRP) n
konbieBoro (MRP)
pEe3epBUPOBAHMS KAaHATIOB
cBs3u. beciioBHoe
pesepeuposanue (HSR). /Cp/

50

TIK-3-31 IIK-3-
V1IIK-3-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
€]

KM1

P4

Paznea 3. BecnipoBoanbie
JIOKAJIbHBIE CeTH.
CuHXpoHHU3aNNs BpeMeHH

3.1

OCHOBBI OECTIPOBOTHBIX
JIOKaIBHBIX ceTel. /Jlex/

[K-3-31 IIK-3-
V¥1IIK-3-Bl
TIK-2-31 IIK-2-
V1IIK-2-Bl

JI1.1J11.2

JI1.3J12.1

JI2.2713.1
€]

KM1

32

TouHoeE Bpemsi, CHHXPOHHBIN
Ethernet /TIp/

[K-3-31 IIK-3-
V1IIK-3-Bl
TIK-2-31 IIK-2-
V1IIK-2-Bl

JI1.1J11.2

JI1.3J12.1

JI2.2J13.1
01

KM1

33

[Tpo6aembl GecpOBOAHBIX
cerelt. [IpombinenHoe
KOMMYHHKAIIMOHHOE
000pyIOBaHUS U3BECTHBIX
MHUPOBBIX Pa3pabOTUHKOB.
CHHXpOHHU3AIUS BpEMEHH B
cucTeMax aBTOMAaTHKH U
TenemexaHuku. Ienu,
CTPYKTYpa, TOYHOCTb,
notpedutenu. TouHOCTH
CHUHXPOHH3AINU B
ANEKTPOIHEPTeTUUECKON
obmacta. [IpoToKOITBI
CHHXPOHHU3AINH.
BecnipoBoHbIE JIOKaIbHBIE
cetu. OcoOeHHOCTH
HCTIONTF30BaHMS KOJIOB
Bapkepa. Paboune 4acToTs!
6ecIpoBOIHBIX JIOKAJIbHBIX
cereid. /Cp/

40

[IK-3-31 IIK-3-
V1IIK-3-Bl
IK-2-31 IIK-2-
V1IIK-2-B1

JI1.1J11.2

JI1.3J12.1

JI2.2J13.1
01

KM1

P4




