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1 [MepeyeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs NO AUCLIMMNIIMHE
(Mogynk), COOTHECEHHbIX C MJIAHUPYEMbIMU pe3yribTaTaMmu
OCBO€EHUSA obpa3oBaTeNibHOMN NPOrpamMmbl

1.1 Uenu ancumnnuHsbi

HCJ'IB}O JOUCHUIIJIMHBI SIBJIIACTCA IMOATIOTOBKA BI)ICOKOKBaJ'II/Iq)I/II_[I/IpOBaHHOFO CrienuajaimcTra,
3HAKOIICTO OCHOBBI MOI[CJII/IpOBaHI/ISI BHCKTpOHpI/IBOI[a U CHUCTEM aABTOMATHUKU U YMGIOIJ_IGI‘O
BBITIOJITHATH PaCUCTHBIC pa6OTBI 10 CO3JaHUIO )51 BHCOPCHUIO B OKCILTyaTalruro
aBTOMaTI/I3I/IpOBaHHLIX CUCTEM C I_HI/IpOKI/IM HUCITIOJIB30BAHUEM CpCI[CTB COBpeMeHHOﬁ
KOMIIBIOTEPHON TEXHUKH.

1.2 TMepeyvyeHb hopMUpyeMbIX KOMNETEHLUN

B pesynbrare OCBOCHMS AUCHUIUIMHBI (MOIYJsl) Y OOydYaromerocst JAOJKHBI C(OPMUPOBATHCS
CJIETyIOIINE KOMIIETEHIIUH, BBIPAXKEHHbBIE Yepe3 pe3ysbTaT 00yUeHHsI IO TUCHUIUIMHE (MOYJIf),
KaK 4acTh pe3yibTaTa OCBO€HHUs 00pa3oBaTelibHOI mporpammsl (naiee — OII):

1.2.1 VYuuBepcanpubie kommereHiuu (YK): aucuunianHa He QOPMHUpPYET YHHUBEpCAIbHBIE
KOMITETCHIIUH

1.2.2  O6menpodeccHoHANIBHBIE  KOMIICTCHIIUN
obrrenpogeccHoHaTbHBIE KOMITETCHIIUN

(OIIK): mucuMiuiiHa HE

¢dbopmupyer

1.2.3 IIpodeccuonanpubie komneTeHmu (I1K):

Komnerennus IlepeyeHp mIaHUPyEMbIX
€3yJIbTaTOB O0yUYEeHUs 10
Mudp Coneprxanue pesy y
JUCLUIUINHE
[IK-2.1. Ymeer 3HaTh: COBPEMEHHBIE
OCYILECTBIISATH 0€30MacHOE  |MPOrpaMMHBIE CpPEJICTBA
TEXHUUYECKOE MHCIIOJIb30BAHHME |aBTOMATU3ALMU CUCTEM
AIIEKTPUYECKOTO U yTpaBJIEHUs], UX BO3MOKHOCTH
Crniocoben
3JIEKTPOHHOTO 00O0pYy/I0BaHUS |1 IPUMEHEHHE.
OCYIIECTBIISATh
B COOTBETCTBUU C VYMeTb: pa3pabaTeiBaTh
Oesonacroe MEXYHAPOJIHBIMHA | TIPOEKTHI
TEXHUUYECKOE YHapoll P
HaIMOHAJbHBIMU aBTOMAaTH3UPOBAHHBIX
UCIIOJIb30BaHUE,
TpeOOBaHUSIMU, MIPOU3BOJICTB C
TEXHUUYECKOE
[IK-2.2. YMmeeT ocyleCTBIATh | HCIIOIb30BAaHUEM
o0ciy>)XKMBaHue,
Oe3omacHoe COBPEMEHHBIX KOHTPOJLJIEPOB.
JMarHOCTUPOBAHUE U .
K-2 OMOIT TeXHUYecKoe oOciyxuBanue, |Brnagers: MeToankoi
p IMarHOCTHPOBAHUE M PEMOHT |IPUMEHEHHUSI COBPEMEHHBIX
AJIEKTPUYECKOTO U
AIIEKTPUYECKOTO U IPOrpaMMHUPYEMBIX
3JIEKTPOHHOT'O
AIEKTPOHHOIO KOHTpPOJJIEPOB B CUCTEMAaX
obopymoBaHusi B
000pyI0BaHUS B COOTBETCTBHH | YIIPABICHUS PA3INIHBIMU
COOTBETCTBUHM C
C MEXIyHApOIHBIMU H MIPOU3BOJICTBAMH.
MEXTyHApOJIHBIMU U
HalMOHAJIbHBIMU
HallMOHAJIbHBIMU
TpeOOBAHUSIMU;
TpeOOBaHUSIMU
[IK-2.3. Ymeer ocyniecTBIATh
Oe3omacHoe
JMAarHOCTUPOBAHUE U PEMOHT
ANEKTPUYECKOTO U
3JIEKTPOHHOT'0 000PYI0BaHUS
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B COOTBETCTBUH C
MEXTyHapPOIHBIMHIH
HaIMOHAJTLHBIMU
TpeOOBAHUSIMU;
[TK-2.4. Criocoben
OCYIECTBIISITh IPOBEPKY U
00CITyKUBAaHUE CHCTEM U
000pyIOBaHUS IS
oOHapy»KeHUs ToXKapa u
MIOYKAPOTYIICHUS;

[IK-6.1. YMeeT ocyliecTBISTh
Oe3ormacHoe

3HaTh: OCHOBBI IOCTPOEHUS
MHKPOTPOLIECCOPHON TEXHUKH

Crniocoben TexHuuyeckoe UCII0NIb30BaHUE | Ha 0a3ze MpOrpaMMHUPYEMBIX
OCYIIECTBIISATH KOMITBIOTEPHON KOHTPOJIJIEPOB
6e3omnacHoe MH(POPMALIMOHHOM CUCTEMBI B | YMETb: OCYILECTBIISATH BBIOOD
TEXHUYECKOE COOTBETCTBUU C MOJ1yJIel BXOJIOB/BBIXO/I0B
HCIIO0JIb30BaHUE, MEXIyHAPOAHBIMU U [JIK asst KOHKPETHBIX
TEXHUYECKOE HAI[MOHAJIbHBIMU MIPUMEHEHU;
o0OcyKuBaHUE TpeOOBaHUSAMU; Brnagets: criocoOHOCTEIO K
[1K-6 CyJ0BOM [IK-6.2. VYmeer OCBOCHHIO HOBOM TEXHHUKHU,
KOMITbIOTEPHOM OCYIIECTBIISATH O€30MMAaCHOE HOBBIX METOJIOB 1 HOBBIX
MHGOPMALIMOHHON | TEXHUUYECKOE OOCIy)KMBAHHE |TEXHOJIOTHA
CUCTEMBI B CyJOBOHU
COOTBETCTBUH C KOMITBIOTEPHOMN
MEXIYHAPOAHBIMU U | HHPOPMAITIOHHOUW CHCTEMBI B
HAI[MOHAJILHBIMU | COOTBETCTBHUH C
TpeOOBaHUSIMU MEXITyHAPOIHBIMU U
HAIMOHAJIbHBIMU
TpeOOBAHUSIMH,
3HaTh: BHYTPEHHIOIO
ApXUTEKTYPYy U OPTaHU3ALUIO
[T1K-9.1. YMmeeT ycTaHaBIMBATh | BHEIIHUX CBSI3€H CUCTEM Ha
U OTIPEJENATh OCHOBE
MIPUYMHBI OTKA30B CYJI0BOTO U |[IPOTrPAMMHUPYEMBIX
Cnocoben p YA porp py
OeperoBoro JIOTUYECKUX KOHTPOJLJIEPOB
yCTaHaBIINBATh
3EKTPOOOOpYA0BaHUS U YMeTh: UC0Ib30BaTh
MIPUYHHBI OTKA30B
CPE/ICTB aBTOMAaTHKU; CTaHJapThI CPEJICTB CBS3U
CYZIOBOTO U
I1K-9.2. Bnageer metogamu | 1iu(ppoBbIX
OGeperoBoro
ONpeIEATh MPUUUHBI OTKA30B | MUKPOIPOLIECCOPHBIX CUCTEM
ANEKTPOOOOPYNOBAHUS
K-9 1 CPENICTB CyJIOBOTO U OEPETOBOTO ynpasienus ¢ [UIK u
P AIIEKTPOOOOPYIOBAHUS U ynpasisitonumu 9BM
aBTOMATHKH,
CPEICTB aBTOMATHUKH; Bnagets: cnocoGHOCTHIO
OTIPENIEIATh U
OCYILIECTRIIATS ITK-9.3. YmMeer ocymiecTBIATh | hOPMUPOBATH IPE3CHTALINH,
y MEPOIPUATHS IS HAyYHO-TEXHUYECKHE OTUETHI
MEPOTIPUSATHS IO UX
MpeAOTBpPALCHUSI IPUUUHBL | IO
MIPEIOTBPALICHUIO
OTKa30B CYyZOBOI0 U pe3ynbTaTaM paboThl,
6eperoBoro o(opMIIATH pe3ynbTaThI
3JIEKTPOOOOPYAOBAHUS U HUCCJIEJOBAHUN B BUJE CTATEU U
CPE/ICTB aBTOMAaTHUKU; JTOKJIa/10B
Ha HAyYHO-TEXHUYECKUX
KOH(EPEHIMIX
TIK-10 Cnocoben [1IK-10.1. Ymeer 3HATh: METOJIBI
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OCYIIECTBIATH
HaOJIroeHue 3a
JKCIUTyaTaluuen
AIEKTPUYECKUX U
9JIEKTPOHHBIX
CHCTEM, a TaKxKe
CUCTEM YIpPaBJICHUSA

OCYIIECTBIISATH HAOIIOICHHE 32
AKCIUTyaTaluen
ANEKTPUIECKUX U
AJIEKTPOHHBIX
CUCTEM;

[1K-10.2. Ymeer
OCYIIECTBIISATH HAOIIOICHHE 32

AKCIUTyaTalend CUCTEM
YIpaBIICHUS;

IIPOrpaMMUPOBAHMUSI B
CUCTEMax Ha OCHOBE
IIPOrpaMMHUPYEMBIX
JIOTUYECKUX
KonTpomnnepos

YMeTh: NPUMEHSITh
COBPEMEHHBIE CUCTEMBI U
Cpelbl MPOrPaMMUPOBAHUS
MIPOMBILIIEHHBIX
KOHTPOJJIEPOB

Cnocoben
OCYIIECTBIISITh
HaOIoIcHUE 3a
paboToit
ABTOMAaTHYECKUX
CHUCTEM yIPABJICHUS
JIBUTATEIHLHOUN
YCTaHOBKOH U
BCIIOMOTaTeIbLHBIMU
MEXaHH3MaMH

IK-11

[IK-11.1. Ymeer
OCYUIECTBIIATH HAOJIOIEHUE 32
paboToii aBTOMATHYECKUX
CHCTEM YIpaBIICHUS
JIBUTATEIBLHON YCTaHOBKO;
[TK-11.2. Ymeer
OCYIIECTBIIATH HAOIIOIEHUE 32
paboTol aBTOMaTHYECKHUX
CHCTEM YIPaBIICHUS
BCIIOMOTaTeNbHBIMU
MEXaHH3MaMU;

3HaTh: NPOrpaMMHBIE
pean3aliyy aropuTMOB
yIpaBJICHUS B
ABTOMATHU3HPOBAHHBIX
cucTeMax Ha 0ase
MIPOrPaMMHUPYEMBIX
JIOTUYECKUX KOHTPOJUIEPOB
YMeTh: OCylIECTBIATh
ACKU3HOE POEKTUPOBAHUE
cucteM Ha 6ase I1JIK Ha
YPOBHE OJIOKCXEM

1.2.4 TlpodeccuoHanbHble KOMIETEHLIHMH MPOQUIIs

i  cnenuanuzamun  (ITKC):

JUCHUIUIMHA HEe popMupyeT npodeccroHallbHble KOMIIETEHIIUU MPOQUIIS WK ClIeHHaTH3aI1H.

1.2.5 Komnerentnoct MK ITJJHB (KMK): mucuurmmmna He GopMUpyeT KOMIIETCHIIUU

MK IIIHB (KMK).

2 Mecto aucumnnuHbl (Moaynsi) B CTPYKType obpasoBaTesibHOM

nporpamMmbi

Hucnurnuna (MOIyb) peann3yeTcs: B paMKax

bopMHpyeMOii ydacTHUKaMU
00pa30BaTeNIbHBIX OTHOIICHUM

qaCTHu

(0Os3aTenbHOM, GOPMHPYEMOH YIaCTHUKAMH
00pa30oBaTeNbHBIX OTHOIICHUN HIIX

OCHOBHO MpodeccroHalbHOI 00pa3oBaTeIbHON TPOrPAMMBL.

(haKynbTaTUBHON)




3 O6bem aucuunnuHbl (MOAyINA) B 3a4eTHbIX eanHULax (3.e.) C yKazaHUeM KonnyecTBa akafgeMU4yeCcKux unum
aCTPOHOMMYECKUX YacoB, BblAeNeHHbIX Ha KOHTaKTHYyH paboTy oby4arwmxcsa ¢ npenogaBarternem (no
BUAAM Y4eOHbIX 3aHATUI) U HA CaMOCTOATENbLHYI paboTy obyvarowmxcs

s OYHOM ¢bopmbl 00yUeHusI:
(O4HOM, OYHO-320YHOU HMJIHM 3204HOIN)
DOopMBbI KOHTPOJIIA Bceero vacos Bcero Kypc 4
B TOM YHCIIC 3.€. Cemectp 7
= Q
3| (o2 alg L. > |8 2| g 2
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M
7 72 | 72 | 34 | 38 2 121216 16 | 2 | 38
st 3a049HOM (hopmbI 00yUEHUS:
(OYHOM, OYHO-3a0YHOI MM 320YHOM)
DopMBbI KOHTPOJIS Bcero yacos Bcero Kypc 4
B TOM YHCJIE 3.€.
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4 CopepXaHue AWUCLMNIUHBI
Temam (pasgenam) c ykasaHMeM OTBEAEeHHOro Ha HUX Konm4vecTBa
aKaieMu4eCcKux 4acoB U BUAOB YYEOHbIX 3aHATUN

(moayns),

CTPYKTYypuUpoBaHHoe no

4.1 Paspgenbl n TeMbl AUCUUNIINHBLI (MOAYNS) U TPYAOEMKOCTb MO BuAam
y4eOHbIX 3aHATUN (B akaaeMnNYeCKMUX Yacax)

Paznernsl 1 TeMbI JUCIUTUIAHBI
(Moyist)

Buas! yueOHbIX 3aHsTHH, BKirodas CPC

JIek

JIab

I1p

CPC

03

3

O

o3

3

0)

o3

3

03

Beenenue. Onpenenenue
IIPOMBIINIJICHHBIX KOHTPOJIJICPOB.

Hasnauenwue, kiaccupukamms
NPOMBILUIEHHBIX KOHTPOJUIEPOB.
OCHOBHBIC XapaKTEPUCTUKH U
0COOEHHOCTH MCIOJIL30BaHUS
IIPOMBIIIICHHBIX KOHTPOJICPOB B
00J1aCTH aBTOMATH3AIIHH.

0630p I1JIK 3apy0OekHbIX U
oTe4ecTBEeHHBIX (hupmM. Beibop
POMBIIIJICHHBIX KOHTPOJIEPOB.

TUIK mist cucteM
MPOTHBOABAPUMHOM 3aIUTHIL.

[TocnenoBarenbHbII HHTEPQETiC
nepenaun qaHHbix RS-485.
TTonesnie mmHEI HAa OcHOBE RS-
485.

[TpoTokoibl ProfiBus 1 ModBus.

[Ipomsbinennas cetb CAN, BubI
Ka/IpOB, MEXaHU3M KOHTPOJIS
OIIMOOK, TPOTOKOIIBI BBICOKOTO
ypoBHs CAN.

[IpomblIIEHHBIE CETH
IndustrialEthernet, HART, AS-
Interface.

Tononorus THHUN CBI3H
NpOMBbIIUIEHHOU ceTu. Cpenbl
nepeaadn nH}popMaIuu.
Pacnipenenennbie cuctemsl
YIIpaBIICHMSL.

10

TexHomnorus pa3paboTKu
IPOrpaMMHOro oOecreueHus is
TJIK. fI3b1k1 MporpaMMUpOBaHUS
crangapra MOK61131-3.

11

Peanusanus 3aK0HOB yIIpaBiIeHUs
B IIJIK

2

8

2

4

UTOro

16

4

16

4

38

62

[Ipumeuanne: O — ounas popma obydenus, O3 — ouHO-3a049Hast popMa oOydeHus, 3 — 3ao04uHas popma 00ydeHUs.

4.2 CopepxxaHue pa3fenoB U TeM GUCLUNSINHLI

Tema 1 Bgenenue. Onpez[eneHI/Ie IMPOMBIIIJICHHBIX KOHTPOJUICPOB.
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CtpykTypa HpOrpaMMHUpPYEMOr0 HPOMBIIIJICHHOTO KOHTpoJuiepa. MOayib LEHTPaIbHOTO
mporeccopa, NHTEIUIEKTyallbHbIe MOAYJIH BBOJIA/BBIBOAA, TyOIMPOBAHHBIC NICTOUHUKHU TTATAHHUS,
BHYTPEHHSIS1 CETh KOHTPOJIEPa, MOJIeBble MHTEP(ENCHI, JATYMKH U UCTIOTHUTEIIbHBIE MEXaHU3MBI,
TyOJIMpOBaHHAS CBS3b MEX/Ty BHEITHUMH JIOTHYECKUMH YCTPOWCTBAMH.

Tema 2. Ha3nauenue, Ki1accUpUKAIMs MPOMBIIUICHHBIX KOHTpOJUIepoB. (OCHOBHBIE
XapaKTePUCTHKH W OCOOCHHOCTH HCITOJIb30BaHMS TMPOMBIIIICHHBIX KOHTPOJIJIEPOB B OOJIACTH
aBTOMaTH3allHH.

KonTtposuteps! [uisi aBTOMaTH3aIlMH KPYITHBIX TUCKPETHO-HETIPEPHIBHBIX TPOHM3BOJCTB Ha
6a3e OTKpbITHIX cranaapToB U cetu Industrial Ethernet. IIJIK B cocTtaBe pacnpenenéHHbIX
cucreM ynpasienus (PCY) s aBroMaTu3aiy KpyImHBIX OTIACHBIX HETIPEPHIBHBIX MTPOU3BOJICTB
¢ pesepBupoBanueM LIIY. Ilporpammupyemble  JIOTUYECKHE  KOHTpPOJUIEPHI  JUIs
ABTOMATHUYECKOTO YIIPABIICHHS IPEUMYIIECTBEHHO AUCKpeTHhIMU oneparusamu. [1IJIK B crankax
c UIlv.

Tema 3. O630p IIJIK 3apyOekHbIX M OTeuecTBEHHBIX (upM. BpiOop NpOMBIILIEHHBIX
KOHTPOJIJIEPOB.

O630p IDJIK 3apyOexubix ¢upm. Kiaccuueckwe koHTposuiepsl kommanuu Mitsubishi
Electric cepun ALPHA 2, cepun FX, IIJIK Mitsubishi System Q. Konrtpomnepsl kiacca
SoftPLC cepun 1-7188,1-8000, WinCon-8000 u Adam.

O0630p oreuectBeHHbIX ¢Gupm npousBogurenei IIJIK Ttakumm, xak TEKOH (Mocksa),
Fastwell u Ilpocodt (Mocksa), ABC 320uM Astromaruzamusi (Yebokcaper), Kb “ATABA”
(Exatepun0ypr), Anbbatpoc (Mocksa), CKb IIpomaBromartuka (3eneHorpan), ‘“MopyibHbie
Cuctemsl Toprano” (HoBocubupck), OO0 “Kpona”(Cankr-Iletepoypr), Tpeul Mox (Ilensa).

Tema 4. IUIK 1 cucteM npoTMBOaBapUHHON 3aLLUTHI.

KonTpomnnep MoaynbHbIN NpOTUBOABAPUITHON 3aluThl, peructpauuu u ynpasnenus (I1JIK)
bazuc 100. Ha3znauenue u ob6nacts npumeHeHus. CocTaB M CTpyKTypa. BXoJHbIe KaHaJIbI.
Brixonubeie kanansl. [IpoTtuBoaBapuiinas 3amura. PerynupoBanue. L{uknnueckoe yrpaBiieHHE.
[Ipoune xapakTepuCTUKU

Tema 5. IlocnenoBarenbHblit uHTEp(delic nepenayn naHHbIX RS-485. IloneBbie muHBI Ha
ocHoBe RS-485.

Opranuzanus unrepgeiica RS-485. [lopsanok oOMeHa TaHHBIMH MEXy yCTpOMCTBaMM IO
RS-485. TpeboBanus k kabenbHBIM COeTUHEHHIM. [ 16 HE00X0MMO TepeaaBarh AaHHble o RS
485.

Tema 6. IIporokosnsl ProfiBus u ModBus

[Tpotokonsl cBs3u B ACY TII. Mogens OSI 6azoBasi aTaJiIoHHass MOJIeb B3aUMOJICUCTBUS
OTKpBITEIX cucTeM, Open Systems Interconnection Basic Reference Model. Tpu ocHoBHBIE
peanuzanuu npotokosa Modbus. Otkpsitas npomeiiuienHas cetb PROFIBUS (PROcess Fleld
BUS).

Tema 7. IlpombinuieHHass cetb CAN, BUABI KaJpOB, MEXaHHU3M KOHTPOJIS OIIUOOK,
MPOTOKOJIBI BBICOKOTO ypoBHS CAN.

Crangapt ISO 11898. ®usnueckuii ypoBenb CAN. Kananbhbiii ypoBenb CAN. Frame —
kanp. Ctpykrypa dpeitma gannsix. SOF - crapt ¢peiima. CRC — nepenaua ganusix. EOF— mone
koHla ¢peima. [Ipunnun opranuzanuu BzaumojencTBus yctpoiuctB B cetu CAN. Ilpumenue
CAN mporokonoB Acc-oruarnueit CiA (CAN in Automation): CAN Kingdom, DeviceNet, CAN-
openu SDS (Smart Distributed System).

Tewma 8. [Ipombimnennsie cetn IndustrialEthernet, HART, AS-Interface.

Crpykrypa mnportokona Industrial Ethernet, ModBus TCP, EtherNet/IP, EtherCAT,
PowerLink, ProfiNet, IEC 61850. CtpykTypa u uutto3sl uatepdeiica Actuator Sensor Interface
(ASI) . ASI-MASTER. ASI-ttukn. Crangapt EN 50295. IIpomsimiennas cetb HART— Highway
Addressable Remote Transducer. HART-tepmunan. HART-touka. ®dusmueckuii ypoBeHb
HART. Kananbnsiii ypoBenb HART. ITonb3oBarensckuit yposenb HART.

Tema 9. Tomnonorust TUHUIA CBA3M MpoMbIIIeHHONW cetn. Cpenbl nepenayu UH(OpMAIIHH.
PacnpeneneHHble CUCTEMBI YIIPABJICHUSI.



Crpyktypa «3Be3ma» (star). Ctpykrypa «konbio» (ring). dusmueckas cpeaa mnepenaydu
naHHbIX. Tenedonnbiil kanan. Koakcuanpheiil kabens. Burtas mapa. OnTOBOSOKOHHBIN KaOelb.
Pagnokanain. nuadpakpacuslii kanan (MK - kanamx). OCHOBHBIE XapaKTEpUCTUKH paclpeieIeHHOM
cucteMbl ympasieHusi (PCY, DCS - Distributed Control System). Mogens pacnpeneneHHON
cuctembl. Mojnenu Qu3udeckux ycTpoictB mo ctanmapty MOK 61499. Monens pecypca
pactipenieieHHONH cuctembl 1o crangapty MOK 61499. Monens nmporpaMMHOTO MPUITIOKEHHS
pacnpeneneHHoil cucreMsl 1o cranaapry MOK 61499. Apxurekrypa pacnpeneneHHOH CUCTEMBI
cOopa JaHHBIX U ynpasiieHus: Ha Moayssix Reallab.

Tema 10. Texnomorusi pa3paboTku mporpammuoro ootecneuenust ans ITJIK. S3biku
nporpaMMupoBanus cranaapra MOK61131-3.

Mogens mnporpaMMHOrO 00ecredeHusi, CHOcoObl CBSI3M 3HAYEHUH IEPEeMEHHBIX C
3JIEMEHTaMU MPOrPaMMHOT0 O00eCHeUeHus, MOJIeb POrPaMMHUPOBAHUs, COUETAaHHE JIEMEHTOB
sI3pIKa MPOTPAMMHPYEMBIX KOHTPOJUIEPOB, CPEACTBO IporpammupoBaHus u omnagku PLC
(PADT), nexnapanusi COOTBETCTBHSI pa3pabOTUHKa.

Tema 11. Peanuszanus 3akoHoB ynpasieHus B [TJIK

O06006111eHHas: cXeMa MHOTOKOHTYPHON CUCTEMbI aBTOMAaTUYECKOTO PEryIMpPOBaHUS.

[IponopunonanbHbiii  3akoH  perynupoBanus  (II-perynstopsl), IponopLHOHAIBHO-
WHTErPaJIbHBIN 3aKOH perynupoBaHus (IT1-perynsiTopsl), MIPONIOPLIUOHAIIBHO-
muddepeHManbHbIl  3aKOH — PEryJIMpOBaHUS (ITI-perynsaTopsl), MPONOPLHOHAIBEHO-
UHTerpasibHO-1u (D pepenanbablil 3aKoH perynuposanus (I1N/I-perynstopst).

4.3 CopepxaHue nabopaTopHbIX padoT

Paznen (TeMa) AUCHHUILIMHBI CogeprkaHue 1ad0paTopHOi pabOTHI

Tema 10. Texunomorus  pa3paboTKu
nporpamMuoro obecneyenus aist [TJIK. S3biku | OCHOBBI TPOrpaMMHpPOBAHUS TIPOTPAMMHOTO
nporpamMupoBanus cragaapra MOK61131-3.  |konTpomuepa LOGO/

Tema 11. Peanuzanms 3aKOHOB | I3y4yeHue nporpaMMHOro KOHTpoJLIepa
ynpasnenus B [1JIK OMRON B cucteme 4aCTOTHOI'O YIIPABJICHUS
ACUHXPOHHBIM JIBUTaTeJIEM
Tema 11. Peanusanus 3aK0HOB | MI3ydeHnue nporpaMMHoro kourposiepa ERN
yrpasienus B [IJIK 11005 B cucteme peryanpoBaHus peaKTHBHOM
MOIIIHOCTH.

4.4 CopepXaHue NpaKTU4YECKUX 3aHATUN
I[I/ICI_II/IHJ'II/IHa HEC NIPCAYyCMATPUBACT IMTPAKTUICCKHUX 3aHATUH.

4.5 KypcoBas paboTa
JlucuumanHa He TIpelycMaTpUBaeT KypCOBYO padoTy.

4.6 KypcoBow npoekT
Jvcuuninza He nMpeyCMaTpuBaeT KypCOBOU MPOEKT.

4.7 CamocTtosiTenbHas paboTta. KOHTponb camocTosTeNIbHOM PaboThbl

B camocrtosTensHyto paboTy CTyIeHTa BXOAUT MOATOTOBKA K 3aHATHSAM IO JUCIUIUIMHE MYTEM
HN3YUCHUA TCOPCTUUCCKOTO MATCpHUala MO HCTOYHHUKAM, YKAa3aHHBIM B ICPCUHC OCHOBHOH U
)IOHOJIHI/ITCJIBHOﬁ JIMTCPATYPhI, BHIIIOJIHCHUEC na60paT0pHr,1x pa60T " IIOATr0OTOBKA K UX 3alIUTE.
KOHTpOJ’IL CaMOCTOSITEIILHOU pa6OTH OCYHICCTBJIACTCA B XOAC naGopaTopHHx 3aHATHH.
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4.8 WHTepakTUBHbIE hOpMbl OOYy4YeHuUs
B mpomecce ocBoeHUs MaHHOHN yueOHOHM AMCUMIUIMHBI HHTEPAKTUBHBIC (POPMBI HCIIOIB3YIOTCS
INpyu HU3YYCHHH CICAYIOIINX TCM:

KonnuectBo
Pazpen (Tema) qUCIIUTUTHHBI 4acoB

0) 3
Tewma 5. [locnenoBarenbHbIit mHTEPdEiic nepenaun gaHHBIX RS-485. [Tonessie 1 -
IMHBI Ha ocHOBe RS-485.
Tema 7. [IpombinuienHas cetb CAN, BUJIBI KaIPOB, MEXAHU3M KOHTPOJISI 1 -
omrO0K, IPOTOKOJIEI BRICOKOro ypoBHS CAN.
Tewma 10. Texnonorus pazpadoTku nporpammuoro ooecrieuenus st [1JIK. 1 1
S3p1ku porpamMmupoBanus crangapra MOK61131-3.
Tema 11. Peanuzanus 3akoHoB ynpasiaeHus B [1IJIK 1 1
HTtoro 4 2

5 ®OoHA OUEHOYHbIX CpeacTB Ans MNpoBeAeHUs MPOMEXYTOYHOU
aTTecTtaumm obyyaroLwmMxca no gucumnimHe (Mmoaynro)

5.1 OnucaHue nokasaTtenem W KpuUTepueB OLIEHMBAHUA KOMMETEeHUUN,
onuncaHue LUKan oueHUBaHus

IToxa3zaTenn
OlICHUBaAHUA

Onucanue nmoxkaszaress

O1eHKa «OTINYHOY
(3a4reHo)

OO0yuaembIit JIEMOHCTPUPYET CITOCOOHOCTh K MOJTHOM
CaMOCTOSITEJIBHOCTH (momyckaroTcst KOHCYJIbTAIlUU c
MpernojaBaTesieM M0 COMyTCTBYIOIIKUM BOIIpOcaM) B BbIOOpE criocoda
pelieHusT  HEU3BECTHBIX  WJIM  HECTAHJApPTHBIX  3aJaHull  C
WCIOJIb30BaHUEM 3HAHUN, YMEHHI U HaBBIKOB, MOJYYEHHBIX B XOJ€
MPOBEACHUS  OCBOCHMUSI  JTUCHUIUIMHBI,  CJIEAyeT  CUMUTaTh
KOMITETEHIINIO c(hOPMUPOBAHHOM Ha BBHICOKOM ypoBHe. [IpucyTcTBue
c(OPMUPOBAHHON KOMIIETCHIIMM Ha BBICOKOM YPOBHE O3HAa4yaeT
CHOCOOHOCTh CTyJEHTa K €€ JaJbHeHIIeMy CaMOpa3BUTHIO H
BBICOKOM  aJaliTUBHOCTH  NPAKTUYECKOTO  NPUMEHEHUs K
M3MEHSIIOIIUMCS YCIIOBUSIM PO(heCCHOHATILHOM 3a/1a4H.

OrneHka «xopoIo»
(3auTeHO)

OOyuaeMblii  JAEMOHCTPUPYET  CaMOCTOSITEIBHOE  MPUMEHEHUE
3HAaHUI, YMEHHUIH ¥ HABBIKOB NPH PEIICHUU 3aJaHHii, aHAJIOTUYHBIX
TeM, KOTOpBIC TPEIOCTABISI MPEToaBaTellb MPU MOTEHIIUATEHOM
(dbopMupoBaHUA KOMIICTEHIIHH, TIOJITBEPKIAET HaIIN4He
c()OPMUPOBAHHON KOMIICTCHIINM, TpHYeM Ha 0Oo0Jiee BBICOKOM
ypoBHe. Hanmumne copMHpOBaHHOW KOMITETCHIIMU HA TTOBBIIIIEHHOM
YPOBHE CaMOCTOSATEIBHOCTH CO CTOPOHBI O0y4aeMoro TmpH ee
MPAKTUYECKOH JEMOHCTpPAIlMM B XOJE PEIICHUS aHAJIOTUYHBIX
3alaHUi CJIelyeT OILEHWBATh KaK IMOJIOKUTEIHHOE M YCTOWYUBO
3aKpeIICHHOE B MPAKTHYECKOM HaBBIKE.

OrneHka
«YIOBIIETBOPUTEITHHO
(3auTeHO)

OOyuaeMblii JEMOHCTPUPYET CaAMOCTOSITEIBHOCTh B IMPUMEHEHUU
3HAaHW#, YMEHHI W HaBBIKOB K PCIICHUIO YYEOHBIX 3aJaHuil B
MOJTHOM COOTBETCTBUU C 00Opa3IoM, JaHHBIM IPENOJaBaTesieM, 10
3aJJaHHsIM, PEIICHHE KOTOPBIX OBLIO TOKa3aHO TPErojaBaTeieM,
CJIETyeT CUWTATh, YTO KOMIICTCHIIUsI ChOPMUPOBAHA, HO €€ YPOBCHb
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IMoxazaTenn
OLICHUBAaHUSA

Onucanue nmokaszarejas

HEAOCTATOYHO BBICOK. HOCKOHBKY BBIABJIICHO HaJIM4ue
C(I)OpMHpOBaHHOfI KOMIICTCHIINH, € CJICayCT OLICHUBATb
IIOJIOXKHUTCIIbHO, HO HAa HU3KOM YPOBHCE.

OrneHka
«HEYIOBIETBOPUTEIILHOY
(He 3a4TeHO)

OOydJaemblii HE CIOCOOEH CaMOCTOSTENIBHO MPOJAEMOHCTPUPOBATH
HaJluyuMe 3HaHWM TpU peHIeHHH 3aJaHuil, KOTOpble OBLIU
MIPEJCTABICHBI NpenoaBaTeeM BMECTe C 00pas3lloM HX pPELIeHHS,
OTCYTCTBHE CaMOCTOATEIbHOCTH B NPUMEHEHHUHM YMEHHUSA K
HCIIOJI30BAHNIO METOJIOB NPOBENEHUS MPEIAUIIIIOMHON NPAKTUKUA U
HECMOCOOHOCTh CAMOCTOSATEIbHO NPOSBUTH HABBIK IOBTOPEHUS
pelieHust TOCTaBJIEHHOM 3ajJjauyd IO CTaHAApTHOMY 0Opasily
CBHJICTEIBCTBYIOT 00 OTCYTCTBUHU CHOPMHUPOBAHHOW KOMITETCHIIHH.

5.2 TunoBble KOHTPONbHbIe 3afJaHMA UMM UHble  MaTepuansbl,
HeobOxoAuMMble ANsi OUEHKM 3HaHUW, YMEeHMM u (MnNn) HaBbIKOB,
XapakTepusyrLwumux atanbl (popmMMpoBaHUA KOMMETEeHUMH B npouecce
0OCBO€eHUs obpasoBaTenibHOM NPOrpamMmbl

K-2

Ipumepvl 60npocos u 3a0ay:

Kauecmesennwiii sonpoc: Uro taxoe ITJIK?

IIK-6

Ipumepvr 6onpocos u 3a0auy:

Kauecmeenuwiil 6onpoc: Kakas cymiectByert kiaccudukanus MuUKporporeccopabix [ITK?

IIK-9

IIpumepvl 6onpocog u 3a0au:

Kauecmeennwiii 6onpoc: Kak I1JIK paboraeT ¢ aHaJIOrOBBIMU CUTHAIAMU ?

K-10

Ipumepwr 6onpocos u 3a0au:

Kauecmeenuwiti 6onpoc: Kakue cnocoObl OpraHM3alliMl CBS3M CYIIECTBYIOT MEXIYy IEPBBIM H

BTOPBIM/TpeThuM ypoBHEM ACYTII 11 yCTpO#CTB IEpBOTO YPOBHS JIPYT C IPYTOM?

IK-11

Ipumepvl 6onpocos u 3a0ay:

Kauecmeennviii 6onpoc: UTo MOKET TUCKPETHBINA BBIXOJ] M KaK IMOAKIIOYATh MOITHYIO HArpy3Ky?
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5.3 [lNepeyeHb BONPOCOB ANSA UTOroBoro KoHTpons no aucumnnuHe (MK-2;
MK-6; NK-9; NK-10; NK-11)

PXNAIN B W=

10.

11

12.
13.

14.

15.

16.

17.

18.

19.

20.

21

22.
23.
24.
25.

26.
27.

28.

29.

CrpyKTypa IporpaMMHUpPyEMOro NpOMBILIICHHOIO KOHTPOJLIepa.

Moy b IEHTPaIBHOTO MPOLIECCOPa, HHTEIUIEKTYaIbHbIE MOIYJIH BBO/IA/BBIBOIA.
JlyOnupoBaHHBIC UCTOYHHUKH ITUTAHUS.

BrayTpeHHss ceTh KOHTpOIepa, ToJIeBble HHTEP(EHCHI.

JlaT4rKu ¥ UCTIOTHUTEIbHBIE MEXaHU3MBI.

JyGnupoBaHHas CBS3b MEX/Ty BHEITHHMH JOTHYECKUMHU YCTPONCTBAMH.

Hasnauenue, kinaccuukanys MpOMBIIIIICHHBIX KOHTPOJUIEPOB.

OCHOBHbIE XapaKTEPUCTHUKHA U OCOOEHHOCTH HCIOIB30BAHUS MPOMBIIUIEHHBIX KOHTPOJIJIEPOB B
00JacTH aBTOMAaTHU3AIUH.

KonTponneps! ans aBTOMaTH3alyu KPYMHBIX JHUCKPETHO-HENPEPBIBHBIX MPOM3BOJCTB Ha 0Oasze
OTKPHITHIX cTaHIapToB u cet Industrial Ethernet.

IUIK B cocraBe pacmpenenéHHbIx cuctem ynpasieHus (PCY) mms aBromMaTH3aliiid KPYITHBIX
OIIaCHBIX HETIPEPBIBHBIX MPOU3BOJCTB C pe3epBupoBanueM LITY.

. HpOFP aAMMUPYEMBIC JIOTHYCCKUEC KOHTPOJUICPHI JUIA ABTOMAaTHYCCKOTO YHpaBJICHUA

MPEUMYIIECTBEHHO TUCKPETHBIMU ONICPALIUSIMHU.
IUIK B crankax ¢ UITY.

00630p TIIK 3apy6exnbix ¢upm. Kimaccudeckuwe koHTposuiepsl kommnanwu Mitsubishi
Electric cepunt ALPHA 2, cepun FX, ITJIK Mitsubishi System Q.

. O630p IIJIK 3apy6exubix pupm. Konrposmreps! kiacca SoftPLC cepun 1-7188,1-8000,
WinCon-8000 u Adam.

0O0630p oteuectBeHHbIX GupMm npousBogureneit [IJIK takumu, kak TEKOH (Mocksa),
Fastwell u IIpocodt (Mockra), ABC 3DuM Asrtomaruzamus (Yebokcaper), Kb
“AI'ABA”  (ExarepunOypr), AnsOatpoc (MockBa), CKb IIpomaBromaruka
(Benmenorpan), “Mopyneabie  Cucrembr  Topaamo”  (Hoocmbupck), OOO
“Kpona”(Caunkr-IlerepOypr), Tpeul mOx (Ilensa).

KonTponnep MOAyJbHBIM MPOTUBOABAPUHUHON 3alMTHI, PETUCTpPAlUM U YIIPABICHUS
(IUIK) basuc 100. Ha3znauenue u o6nacte npumenenusi. CoctaB u CTpyKTypa. Bxomnbie
KaHaibel. Beixomwele  kaHanbel.  [IporuBoaBapumiiHast — 3ammTa.  PerynupoBaHue.
[Muxnuueckoe ynpasienue. [Ipoune xapakrepucTuku

KonTponnep MomympHBIA TPOTHBOABAPHIHON 3amuThl, peructpanuu u ympasnenus (ILJIK)
basuc 100. [IporuBoaBapuiinas 3amuTa. Perynuposanue. Lluknndyeckoe ynpasieHue.

. Opranmzanus uaTepdeiica RS-485. Ilopsgok oOMeHa TaHHBIMU MEXAY ycTpoiictBamu 1o RS-
485. TpeboBanus K KaOeNbHBIM coenuHeHMIM. [ Ie HeoOXo Mo nepeaaBaTh qaHHbie o RS 485,
WnTepdetic RS-485. TpeboBanus Kk KaOeNbHBIM COeAWHEHWsAM. ['1e HeoOXOIuMO IepenaBaTh
nmannbele mo RS 485.

[Iporoxonsl cBsizu B ACY TII.

. Monmens OSI 0azoBast 3TaOHHAs MOJENb B3aUMOJEHCTBHS OTKPBITHIX cucTeM, Open Systems

Interconnection Basic Reference Model.

Tpu ocHOBHBIC peaym3anuy mpoTokoaa Modbus.

Ortkpeitas npomeinuierHas cet PROFIBUS (PROcess Fleld BUS).

Crannapt ISO 11898. ®uznueckuii ypoBeHb CAN. Kananbusiit ypoBeHs CAN.

Frame — xagp. Ctpykrypa ¢peiima nanneix. SOF - crapt ¢peiima. CRC — mepenaua JaHHBIX.
EOF- none xoHna ¢petima.

[Tpuniun opranu3anuu B3auMoIeicTBUs yCTpoicTB B ceTu CAN.

[Ipumenne CAN mportokomoB Acc-onmarmmeir CiA (CAN in Automation): CAN Kingdom,
DeviceNet, CAN-open u SDS (Smart Distributed System).

Crpykrypa nporokona Industrial Ethernet, ModBus TCP, EtherNet/IP, EtherCAT, PowerLink,
ProfiNet, IEC 61850.

CrpykTypa u nuto3bsl uaTepdeiica Actuator Sensor Interface (ASI) . ASI-MASTER. ASI-miuxm.
Cranmapt EN 50295.

12



30. Ipombmiennas cetb HART— Highway Addressable Remote Transducer. HART-tepmuHa.
HART-touka. ®uszuveckuii ypoBenb HART. Kananwsubiii yposenr HART. Ilonb3oBaTenbckuit
ypoBeHb HART.

31. Crpykrypa «3Be3may» (star). CTpyKTypa «KombIo» (ring). CTpykTypa «iriHay - (bus)

32. ®usnueckas cpejia nepeaadn JaHHbIX. TenedOHHbIN KaHa.

33. duznueckas cpeaa nepenadyd  JaHHbIX  KoakcuanbHblii  kabenab. Butas  mapa.
OnroBosiokoHHBI Kabenb. Paanoxanan. wHppakpacusii kxanan (MK - xanam). OcHoBHBIC
XapakTepUCTUKH pacnpeneneHHoil cucremsl ynpasienus (PCY, DCS - Distributed Control
System). Moienb pacnpeaeeHHON cucTeMbl. Mojenn GU3NYecKuX yCTPOMCTB 110 CTaHIapTy
MO3OK 61499. Mopenps pecypca pacrnpeneneHHoN cucteMsl no ctannapry MOK 61499. Mogens
MPOrpaMMHOr0 MPUIIOKEHUSI pachpeleleHHOW cucTeMbl 1o craHaapty MOK  61499.
ApXUTEKTypa pacipe/elIeHHOW CHCTEMBI cOOpa JaHHBIX W YIpaBieHus Ha moaylisix Reallab....

34. ®usnueckas cpena nepefayn JaHHbIX. Buras mapa.

35. ®duznueckas cpena nepeadyn JaHHbIX. ONTOBOIOKOHHBIN Kabelb.

36. ®uznueckas cpena nepeaadn JaHHbIX Paguokanan. nadpakpacusrit kanan (MK - kana).

37. OcHOBHBIE XapaKTEPUCTUKHU pacrpezeienHoi cucremsl ynpasiaenus (PCY, DCS - Distributed
Control System).

38. Mogenb pacnpeeIeHHOW CUCTEMBI.

39. Mogenu dusnyeckux yctpoiicts o cranaapty MOK 61499.

40. Mopueb pecypca pacupeaeraeHHol CHCTeEMBI o ctanaapTy MOK 61499,

41. Monenb mporpaMMHOTO TIPHIIOKEHHS pacipeIe]IeHHON cucTeMsl 1o cranaapty MOK 61499.

42. ApxuTeKTypa pactpene/ieHHON CHCTEMbI cOopa JaHHbBIX U yIpaBieHus Ha Moy Isx Reallab.

43. Monenb nporpammHoro obecneuenus [IK.

44. CnocoObl CBsI3H 3HAYECHHH MTEPEMEHHBIX C dJIEMEHTaMH rporpamMmmuoro obecreuenust [TJTK.

45. Monenb nporpaMMHPOBaHUsI, COYETAHHE IEMEHTOB SI3bIKa IIPOrPAMMHUPYEMBIX KOHTPOJLIEPOB.

46. CpenctBo nporpammupoBanust u otiaaku PLC (PADT).

47. Nexnapanusi COOTBETCTBHs pa3paboTIHKa.

48. O6001IeHHas CXeMa MHOTOKOHTYPHOU CHCTEMBI aBTOMATHYECKOTO PETYIHPOBAHHSL.

49. TIponoprroHabHbIH 3aK0H peryaupoBanus (IT-peryasTopsi)

50. TpomopuroHaIEHO-UHTETPaIbHBIH 3aK0H peryiupoBanus (ITH-peryastopsr).

51. IponopunonanbHO-IHupGepeHIanbHbIN 3ak0H peryaupoBanus (I1-peryastopsi).

52. TIponopuHoHaIbHO-HHTETPaTbHO- T (D HepeHInATbHBIH 3aKOH peryiIupoBaHus Ima-
PETYyISATOPHI).

5.4 MeToguyeckune pekomMeHOaUuM K NpoBeneHUI0 UTOrOBOro KOHTPONSA no
AUCLUUNIuHe

Ha uTorosslii KOHTPOJIb BBIHOCUTCS yU€OHBIN MaTeprail, paCCMOTPEHHBIN Ha JIEKIIMOHHBIX U
NPaKTUYECKUX 3aHATHAX, @ TAaKXKe TEMbl, KOTOpble OBLIN MPEJIOKEHB! I CAMOCTOSTEILHOTO
U3YYECHUS.

@opMOI NPOBENEHUS HUTOTOBOTO KOHTPOJISA II0 JaHHOM [IHUCLUMIUIMHE SBISETCA 3a4er,
KOTOpBIA TMPOBOJUTCS B YCTHOM (opMe C HCIOJIb30BAaHUEM OWIJIETOB, COJEpIKaIINX
TEOPETUUECKUE BOIPOCHL. Takke NOMyCTUMO IPOBEIECHUE UTOrOBOIO KOHTPOJIA B NMHUCBMEHHOU
¢dopme. O ¢opme TpOBENCHHUS HTOTOBOTO KOHTPOJS CTYICHTHI JOJDKHBI OBITH OIOBEIIEHBI
3a0J1arOBpEeMEHHO.

Bo BpeMs noOAroTOBKM K OTBETY Ha 3ayeTe JOIyCKAaeTCs HCIIOJIb30BAaHHUE CIPABOYHOU
JUTEPATYPHI.

6 [lepeyeHb OCHOBHOW WU AOMNONHUTENILHOW y4YeOHOW nuUTepaTypbl,
Heob6xoaAMMoONn AN OCBOEHUA AUCLUNINHBLI (MOAYIA)
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6.1.1

6.1.2

6.1.3

10.

11.

OcHoBHas y4yebHasa nutepaTtypa

Cepebpsxos, A. C. ABToMaTHKa : y4eOHHK H MpakTHKyM s By30B / A. C. CepeOpsikos,
1. A. Cemenos, E. A. UepHoB ; mox obmeli penakiueit A. C. CepebpsikoBa. — 2-¢ U371,
— Mocksa : UznarensctBo IOpaiit, 2022. — 476 c. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-15043-8. — Tekct : amekTpoHHBIN // O6pa3oBarenbHas Tuiatgopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/499052 (nara obpamenus: 15.07.2022).
Munae, N.I'. CBoOOmHO TmporpaMMUpyeMbIe YCTPOWCTBA B aBTOMATH3MPOBAHHBIX
CUCTeMaxX yNIpaBlieHUs [DIEKTPOHHBIA pecypc] : yueOHOoe mocobue / Mwunaes WN.I.,
Camoiinenko B.B., Ymkyp H.I'., ®enopenko M.B - CraBponons : Jlans, 2016. - 168 c.
Pexwum noctyna http://www.bibliocomplectator.ru/book/&id=76052

Co6ponos, H. b. [IporpamMmMupyemMble KOHTPOJUIEPHl U MUKPOKOHTPOJIIEPHI B CHCTEMax
aBromarm3anuu : yaeoHoe mocooue / H. b. Coponos, E. K. Kaprios. — Kypran : KT'Y,
2019. — 110 c. — ISBN 978-5-4217-0478-2. — Tekct : anekTpoHHbIH // JlaHb :
aMeKTpoHHO-O0nboTeunast cuctema. — URL: https://e.lanbook.com/book/177895 (nmata
obpamenus: 15.07.2022). — Pesxxum goctyna: Ak aBTOPHU3. MOJIb30BATENCH.

Kapnanyn, E. H. CoBpemMeHHbIE IPOMBIIIIICHHBIE KOHTPOJUIEPHI : yuyebHnoe nocodue / E.
H. Kapnanyn, P. B. KotisipoB. — Kemeposo : KemI'Y, 2019. — 103 ¢. — ISBN 978-5-
8353-2553-5. — TekcT : 2neKTpoHHbI // JIaHb : 3IeKTPOHHO-OMOIMOTeYHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/156124 (nmara oOpamenus: 15.07.2022). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIIECH.

®enpaman, B. M. CpexncrBa NpOMBINIIEHHONM aBTOMAaTHUKM HAa OTEYECTBEHHBIX
MHKponporeccopax : ydeOHoe mocobue / B. M. ®empaman, A. B. I'myxos, B. A.
[Tpununko. — Mocksa : PTY MUPDA, 2021. — 169 c.— TekcT : 3IeKTpOHHBIH //
Jlanb : 3JIEKTPOHHO-OUOIMOTeYHAS cucTema. — URL:
https://e.lanbook.com/book/218705 (mara obpamenus: 15.07.2022). — Pexum mgocryma:
JUISL aBTOPHU3. TIOJIb30BATENEH.

HdononHutenbHasa yyebHasa nutepaTtypa

Bepxoga, I'. B. SI3bIku mporpaMMHUpOBaHHs ISl aBTOMATU3UPOBAHHBIX MTPOU3BOJICTB :
yuebHoe nocooue / I'. B. BepxoBa. — Canxr-IlerepOypr : CIIOI'YT um. M.A. bonu-
Bbpyesnua, 2018. — 64 c. — TekcT : 2neKTpoHHBIN // JIaHb : 31eKTpOHHO-OUOInoTeYHAs
cuctema. — URL: https://e.lanbook.com/book/180221 (mata oopamenwus: 15.07.2022).
— Pexxum moctymna: i aBTOpuU3. MOJIb30BaTENeH.

Kammaun, L. M. IIporpammupyemsble JIOTHYECKHE KOHTPOJUIEPBI B  CHCTEME
aBTomaruzanuu : yueoHoe nocoodue / L. M. Kanunun, P. A. Kynunsis, A. A. baraes. —
Bapuayn : AT'AY, 2016. — 111 c.— Tekcr : 3nekTpoHHBIH // JlaHb : 3IIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/157148 (nata obparmienus:
15.07.2022). — Pexxum noctyna: aJis aBTOpU3. M0JIb30BaTENEH.

CraBpos, C. I'. fI3piku u Metonsl nporpammupoBanus [1JIK : yue6noe mocobue / C. T
Craspos, B. M. Ilymkos, B. b. binnoB. — MUBanoso : UT' DY, 2020. — 64 c¢. — Tekcr :
9NeKTpoHHBIN //  Jlanb @  SHmeKTpoHHO-OmMOmuoteyHas  cuctema. —  URL:
https://e.lanbook.com/book/183955 (mata obpamenus: 15.07.2022). — Pexxum mocrymna:
JUISL aBTOPHU3. MOJIb30BATENICH.

I'Iepuop,uqecme n3aaHusa

Onexktporexnuka: 21M. Dnekrpuueckue MamuHbl ©u  TpaHcpopmaropsl [Tekct]:
pedeparus. xypuaw/ PAH, BUHUTU. — M.. BUHUTU PAH, 1975. — Bwxoaut
exemecauHo. - ISSN 0203-5251

OnektpuyectBo [TeKkcT] : exeMec. TEOPTET. W Hayd.-MpakT. xkypHair. - M. : PAH
(oTneneHue 3HEPreTUKH, MALIMHOCTPOEHUS, MEXAHUKM U IIPOLECCOB YIIPABIICHUS),
Poccuiickoe HaydHO-TeXHHMYECKOE OOIIECTBO HIHEPreTHKOB M 3eKTpoTexHukoB (I1L]
MD3N), 1880 - . - Beixogut exxemecsuno. - ISSN 0013-5380

OJIEKTPO: 3JIEKTPOTEXHHUKA. DJIEKTPOIHEPTETUKA. DIIEKTpOTEXHUYECKAs
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npoMbIIUIEHHOCTH [ Tekcr] : mpousBoa.-Tex. xxypHail. - M. : OAO "Dnexkrposason”, 2000
- . - Beixoaut pa3 B ABa Mecsina

12. Oneprus (Energy): skonomuka. Texnuka. Dxonorus [Tekcr] : exemec. Hayd.-TIOMYII. U
oOUICTB.-MONUT. WiItocTpup. KypHain/ PAH, O0beauHeHHbIN UH-T BBICOKUX TEMIIEpATyp
PAH. - M. : Hayka, 1984 - . - BEIX0aUT €XK€MECAYHO

13. DHeprocbepexkenue [Tekcr] : crniennaan3upoBaHHbIN )KypHal. - M. : Pegakius xypHana
"DHeprocoepexenue”. - Berxoaut 8§ pas B rof. - ISSN 1609-7505

MNepeyeHb pecypcoB WHGPpOPMALUOHHO-TENEKOMMYHUKALMOHHON
cetn "UHTepHeT" (pnanee - cetb "WHTepHeT"), HeOOXoAUMbIX ANSA
OCBOEHUA AUCLMNIIUHBI (Moayns)

14. https://e.Janbook.com/

15. https://biblio-online.ru/
16. https://ru.wikipedia.org/

NepevyeHb WH(POPMALUMOHHLIX TEXHOJIOrMW, UCMNONb3yeMbIX MpwU
ocyliecTBNeHMn obGpasoBaTenibHOro npouecca Mo AUCUUNIIUHE
(moaynio), BKMKOYasas nepevyeHb NporpaMmmMHoOro obtbecrneyeHust m
MH(OPMaLIMOHHbIX CNPaBOYHbIX CUCTEM (NMPU HEOOXOAUMOCTH)

17. MS Excel. Marematnueckue BEIYUCICHAS

15


https://e.lanbook.com/
https://biblio-online.ru/
https://ru.wikipedia.org/

9 OnucaHme MaTepuarnbHO-TeXHUYECKON Oasbl, HeobxoauMoMW ANA ocylecTBNeHMA obpasoBaTesibHOro

npouecca no gucumnrimHe (Moayrno)

4.45

OCHOBBI
IIPOrpaMMHUPOBAHUSA
MIPOMBINUICHHBIX
KOHTPOJLJICPOB

YueOHast ayauTopwsl ISl TPOBENCHUS 3aHATHN JICKIIMOHHOTO THITA: J1a0OpaTOPHBINA
crenng  «IImon-5»,Ctenn  «Tpamsucropsiii  ycwimurensy, creHn YJIMCIIT-2A,
ocumwiorpad, reHepaTop CUrHajioB HU3Ko4dacTOTHBIH [3-102, mumnuBonstMerp B3-38
A, nabopatopHblii cTeHn «THIIOBBIE TUHAMHYECKHE 3BEHBS», JTAOOPATOPHBIA CTEH]I
«IIpoMpITIINIEHHBIE JATYUKW», yaeOHAas mapTa He MeHee - 4 mT., cTyn He MeHee - 20 mT.,
9KpaH JUIg mpoekTopa - 1 mr

644099, Owmckass 007acCTh,
r.Omck, yn. iBana AsekceeBa,
JIOM 2

JlaGoparopust OCHOB TNPOrPaMMHUPOBAHMS MPOMBIIUICHHBIX KOHTPOJUIEPOB  JUIS
MPOBEICHUS 3aHATUH CEMHUHApPCKOTO THUMa: JabopaTopHblid creHn «lluon-5»,CTeHn
«Tpanzuctopueiii yeunurenby, crern YJIMCIIT-2A, ocumiorpad, reHepaTtop CUTHaIOB
HU3KouacTOTHRIN ['3-102, muinuBonsT™eTp B3-38 A, maGopartopuslii cten «TumnoBsle
JUHAMHYECKUE 3BEHbs», JabopaTtopHblii cTeHn «lIpoMblnuieHHBIE AAaTYMKKWY», ydeOHas
nmapra He MeHee - 4 mT., cTys He MeHee - 20 mT., SKpaH Ut MpoeKTopa - 1 mT

644099, Owmckas 00gacTh,
r.OmMck, yi. MBana AnekceeBa,
JIOM 2

Aynuropusi 1y KOHCYJbTAallMU: omeparuoHHas cucreMa Windows, makeT HporpamMm
Microsoft Office, mporpammer: Visual Basic for Application, Mathcad, KOMIIAC-3D,
CIIC Kouncynstant IVIFOC, TAPAHT, nocka - He MeHee 2 IIT., DKpaH -He MeHee 2 MIT.,
mkag - He MeHee 2 T, CTeH/bI -He MeHee 10 miT., cTox - He MeHee 43 MIT., CTyI - He
MeHee 48 mmiT..

644099, Owmckas 0071acCTh,
r.OmMck, yi. MIBana AnekceeBa,
JIOM 2

IMomemeHue sl CaMOCTOSATEIIBHOM pa0OThI: omepaiMonHas cucrema Windows, maker
nporpamm Microsoft Office, mporpammer: Visual Basic for Application, Mathcad,
KOMIIAC-3D, CIIC Koncyabsrant IINIFOC, TAPAHT, nocka - He MeHee 2 WIT., 3KpaH -
HE MeHee 2 IT., mKad - He MeHee 2 T, CTeH I -He MeHee 10 mT., cToir - He MeHee 43
IIT., CTYJI - HE MeHee 48 mmT..

644099, Owmckas 005aCTh,
r.Omck, yiu. MiBana Anekceena,
JioM 2

YueOHast ayautopus Uil TPOBEACHUS TEKYIIErO KOHTPOJS W MPOMEKYTOYHOU
arrecraru:  JaboparopHeiid creHn «lImoH-5»,Ctenn «TpaH3UCTOPHBIN yCHIUTEHY,
crean YJIMCIIT-2A, ocmwmuiorpad, IeHEpaTop CUTHAJIOB HHM3KOYAcTOTHBIA [3-102,
MuuuBoIbT™METp B3-38 A, nabGopatopHblii creHn «TUMOBBIE TUHAMHYECKUE 3BEHBS,
naboparopHbii cteHa «[IpoMBINIUTEHHBIE TaTYNKW», ydeOHas mapTa He MeHee - 4 ImiT.,
CTyJ1 He MeHee - 20 mT., PKpaH g mpoekTopa - 1 mrt

644099, Owmckas 00yacTh,
r.Omck, yn. MiBana Anekceesa,
JIOM 2
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