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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS ANCUUIUIHHEL U3y4eHUE 00YJaIOIMMUCS MPUHIUIIOB IPOTPAMMHUPOBAHNUS JIOTHIECKUX KOHTPOJIIEPOB,
MIPUHLUIIOB U CPEICTB Pa3paboTKH NPOrpaMMHOT0 0OecTieueHus JOTHYECKUX KOHTPOIIIEPOB U IPUMEHEHHUS
IIPOrPaMMHUPYEMBIX KOHTPOJUIEPOB MPH pa3zpaboTke 3 (HEKTUBHBIX CHCTEM aBTOMAaTHIECKOTO ¥ aBTOMATU3UPOBAHHOTO
YIPaBIEHUSI TEXHOJIOTMYECKUMU NIPOLIECCAMHU.

1.2

1.3 | 3amaun: u3ydeHue MPUHIMIIOB COCTABICHHUS MPOCTHIX MPOTPaMM YITPABICHHUS MPOMBIIUICHHBIM JIOTHYECKHM
KOHTPOJUIEPOM; IOTy4SHHE HABBIKOB paOOTHI C MPOTPAMMHUPYEMBIM KOHTPOJUIEPOM TIPH PEIICHHH PO eCCHOHATBHBIX
3a71a4.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Brnox OIT: b1.B.JIB.02

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 Be3omacHOCTD KU3HENEATEILHOCTH

2.1.2  |HayuHo-uccnenoBarenbckas paboTa

2.1.3 | OOwiast sHEpreTUKa

2.1.4 | OCHOBBI MHKPOIIPOIIECCOPHON TEXHUKH

2.1.5 |IIpoexTHpOBaHUE MEKTPOTEXHUUECKUX YCTPOIICTB

2.1.6 | MonuenupoBaHue B AIEKTPOIIPUBOJIE

2.1.7 | IIpowu3BoacTBEHHAS PAKTHKA MO TOIYyIEHHIO IPO(eCCHOHATBHBIX YMEHUH 1 OIBITAa TPO(ECCHOHATBHO AeATeTbHOCTH

2.1.8 | Pemenne npukiaaHbIxX 3a1a4 ¢ ucnois3oBanueM MATLAB

2.1.9 | CunoBas 31eKTpOHUKA

2.1.10 | Teopus snekTponpuBoaa

2.1.11 |lludpoBas u aHaIOTOBAS NEKTPOHHUKA

2.1.12 | Merpomnorus

2.1.13 | IIpoeKTHBIN OIX0/T B TEXHUKE

2.1.14 | Teopus aBTOMaTHYECKOTO YIIPABICHHS

2.1.15 | Onekrpuveckue MalIuHbI

2.1.16 | DaeMeHTHI CHCTEM aBTOMATHUKH

2.1.17 | YueOHas npakTHKa MO HOTYYECHHIO EPBUYHBIX MPO(ECCHOHATBHBIX YMEHUN

2.1.18 | Dxonorus

2.1.19 | DnexTpoTeXHUYECKOe U KOHCTPYKLIHOHHOE MaTepUaloBeIeHNE

2.1.20 |IlepconansHas 3¢)(HheKTUBHOCTD

2.2 Jucuunimnubl (MOIy/IM) U MPAKTHKHU, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I) HE00X0AUMO KaK
npeauIecTBYOLIEe:

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUAMMUA

YK-5: npakTuka

3HaTh:

YK-5-31 ocHOBHBIE TPOrpaMMHBIE CPECTBA, IPEAHA3HAYEHHBIE U Pa3pabOTKH IPOrPaMMHOTO 00eCTIeueHNsT MUKPOTIPOIIECCOPOB

IK-3: 3xcniryaTanus 00beKTOB NPO(ecCHOHATBHOI JesTeJTbHOCTH

3HaTb:

[TIK-3-31 MeTOIbI 1 TEXHUYCSCKUE CpCACTBa 3KCINTyaTallHOHHBIX HCIIBITAHUHA U TUATHOCTHKHU MPOMBIIIJICHHBIX KOHTPOJIJICPOB

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM 1eATeIbHOCTH

3HaTh:

TIK-2-31 criocoObl MOCTPOEHUS CUCTEM HIIEKTPONPHUBOJIOB Ha 6a3e MPOMBILIIICHHBIX KOHTPOJIJIEPOB COTJIACHO 331aHUI0 U
HOPMAaTHBHO-TEXHHYECKOH JIOKyMEHTAINH

YK-5: npakTuka

YMmerb:

VYK-5-VY1 pazpabaTsiBaTh MporpaMMHoe oOecriedeHne MUKPOKOHTPOJIIEPOB B COOTBETCTBUU C 33JJaHHBIMHU ITapaMeTpaMu
TEXHOJIOTHYECKOTO mporecca

IIK-3: sxcmiryatanys 00beKTOB NPodecCHOHAILHOM e Te1bHOCTH




YMmerb:

[IK-3-¥1 cocTaBnaTh 3a4BKU Ha 000PYHAOBAHUE U 3aMACHBIC YACTH

IIK-2: npoekTpoBaHue 00beKTOB NPodecCHOHAILHOI 1eATeTbHOCTH

Ymern:

IIK-2-Y1 OCYHICCTBIIATDH MPOCKTHUPOBAHUC ITPOMBINIIICHHBIX CeTeit coryracHo TCXHUYCCKOMY 3aJaHUIO U HOpMaTPIBHO-TeXHH‘ICCKOﬁ
JOKYMCHTalIUN

YK-5: npaktuka

Baagernb:

VYK-5-B1 coBpeMeHHO apXUTEKTYpOil U CXEMOTEXHUKOW MUKPOKOHTPOJIJIEPOB C LIENbIO Pa3padOTKU YCTPOUCTB YIIPaBICHUS

IK-3: 3xcruryaTanus 005eKTOB NMPo¢ecCHOHAIBLHOM 1eATeIbHOCTH

Baanernb:

[IK-3-B1 MeTomamu OLIEHKH TEXHHYECKOTO COCTOSHHS B OCTaTOYHOTO pecypca 000py10oBaHHS

IIK-2: npoekTpoBaHue 00beKTOB NPOGecCHOHAILHOI 1eATeTbHOCTH

Baanernb:

ITK-2-B1 Meronamu omnpeseneHns 3HeprodGHeKTHBHBIX TpeOOBaHHI B 00JIACTH IIPOMBIIUICHHBIX KOHTPOJIIEPOB

4. CTPYKTYPA U COJEP)KAHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHS TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIMii pecypchbl padoThI
Pazgen 1. Paspea 1.
OcHOBHBIE IOHATHUSA
NMPOMBILILTEHHBIX
KOHTPOJLJIEPOB
1.1 Ponb u 3anaun cucrem 8 6 K-2-31 IIK-2- | JI1.1 JI1.2
aBTOMAaTH3aIlK Ha 0a3e V1IIK-2-B1 JI1.3J12.1
MIPOrpaMMHUPYEMBIX TIK-3-31 TIK-3- | JI2.2J12.4
JIOTHYECKUX KOHTPOJIJIEPOB. V1IIK-3-Bl 21 22 23 B4
OCHOBHBIE IOHATHS U YK-5-31 YK-5- 25 26
onpeneneHust. CUCTEMBI V1 YK-5-B1
cuncnenus. /Jlex/
1.2 Co3z/ianue npoeKTa ¢ 8 12 [MK-2-31 IIK-2- | JI1.1 JI1.2 I'pynmooe KM1 P1
WCTIOJIh30BaHUEM Simatic V1IIK-2-B1 JI1.3J12.1 3aHATHE
Manager [K-3-31 IIK-3- 2.2
/J1a6/ V1IIK-3-Bl J12.4J13.1
YK-5-31 YK-5- | 519233 54
V1 YK-5-Bl 25 06
1.3 AnmapaTHble U 8 8 MK-2-31 [IK-2- | JI1.1 JI1.2 KMI1 P1
MPOrPaMMHBIC TPUHIIUITBI V1 IIK-2-B1 JI1.3J12.1
pealln3alyy yIpaBIAIOMNX U IK-3-31 [IK-3- | JI2.2J12.4
KOHTPOJIUPYIOIIUX YCTPOICTB VI1IIK-3-B1 | 219233 54
Hacrpoiixa Siemens S7-300 YK-5-31 YK-5- 3536
Mp/ Y1 VK-5-Bl
1.4 ArnmnaparHsle U 8 6 [MK-2-31 IIK-2- | JI1.1 JI1.2 KM1 P1
MPOTPaMMHBIE TIPUHIIUIIBI V1IIK-2-B1 JI1.3J12.1
peanusalyy YIpaBIBIOMUX U MK-3-31 TIK-3- | JI2.2J12.4
KOHTPOJIHPYIOIIUX V1T1IK-3-B1 | 312233 54
yerpoiicTs. [Ipeumyiectso VYK-5-31 VK-5- 35 96
IIPOTPaMMHUPYEMBIX V1 VK-5-Bl

JIOTUYECKUX KOHTPOJUIEPOB
Hepest yCTpoHCTBaMu ¢
anmnapaTHOH peanusanueit
ITOPUTMOB ymnpasienus /Cp/

Paspgea 2. Pa3znea 2.
BHyTpeHHsIs1 apXUTeKTypa
cucTeM Ha 0aze
NMPOrpaMMUPyeMBbIX
JIOTHYECKHX KOHTPOJLJIEPOB




2.1 Tunosas apxuTekTypa MK-2-31 TIK-2- | JI1.1 J11.2
CepUIHBIX V1 IIK-2-B1 JI1.3J12.1
MIPOTPaMMHUPYEMBIX IK-3-31 [IK-3- | JI2.2J12.4
JIOTHYECKUX KOHTPOJIIEPOB. V1IIK-3-B1 | 512233 54
[uHbI, poTOKOI 0OMEHa, VYK-5-31 YK-5- D556
TEXHUYECKUE CPE/ICTBA. Y1 VK-5-B1
Opranmzanus oOMeHa
uHpOpMALUH MEXKITY
OTJIEJIbHBIMU 3JIEMEHTaMHU
KOHTpoJutepa. /JIex/
2.2 IToaxnroueHye TaTYNKOB U [1K-2-31 I1K-2- JI1.1 J11.2
BHEITHUX MepUEPHHHBIX V1IIK-2-Bl JI1.3J12.1
YCTPOWCTB IMK-3-31 I[IK-3- | JI2.2J12.4
Opranuzanus oOMeHa V¥1IIK-3-Bl 21 22 23 B4
MHPOPMALIUU MEXKITY YK-5-31 YK-5- 25 26
OTIEJILHBIMH DJIEMEHTaAMHU V1 YK-5-B1
KOHTpOJUIEPA.
Mp/
23 W3ydenne komanx OUTOBOH TIK-2-31 IIK-2- | JI1.1 JI1.2 I'pynnosoe KM2 P2
noruku si3eika STEP7 Ha V1 IIK-2-Bl JI1.3J12.1 3aHATHE
MpUMepe CUHTE3a [TK-3-31 ITIK-3- J12.2
KOMOMHATOPHOU V1IIK-3-Bl J12.4713.1
HePEeKITI0YaTeIbHON CXeMBI YK-5-31 YK-5- | 219233 54
Y1 VK-5-Bl 35 26
/J1a6/
2.4 Vcronmp3oBanme OHTOB IK-2-31 I[IK-2- | JI1.1 JI1.2 I'pynnosoe KM3 P3
MapkepHoit mamsaru /J1a6/ V1IIK-2-Bl JI1.3J12.1 3aHATUE
TIK-3-31 IIK-3- 2.2
V1IIK-3-Bl JI2.4J13.1
YK-5-31 YK-5- | 519233 54
V1 VK-5-Bl 3536
2.5 Kondurypuposanue MK-2-31 [IK-2- | JI1.1 JI1.2 KM2,K | P2,P3
LIEHTPAJILHOU CTOMKH. V1 IIK-2-B1 JI1.3J12.1 M3
Kondurypuposanwue IMK-3-31 TIK-3- | JI2.2J12.3
JIeLEHTpaIN30BaHHON V1IIK-3-B1 2.4
nepudepun s YK-5-31 YK-5- | D1 52 33 54
PROFIBUS /Cp/ Y1 VK-5-Bl 35 26
Pazpnen 3. Pazgen 3.
MeTtoabi

NPOrpaMMHPOBAHUSA B
cHCTeMAaX Ha OCHOBeE
MpPOrpaMMHPYeMBbIX
JIOTHYECKHX KOHTPOJLIEPOB




3.1 OO01me cBeaeHHs O 6 TIK-2-31 T1K-2- JI1.1 J11.2
MPOTPAMMHUPYEMBIX V1 IIK-2-B1 JI1.3J12.1
KOHTpoJuiepax. OCHOBEI IK-3-31 [IK-3- | JI2.2J12.4
pa3pabOTKU CTPYKTYPHI V1IIK-3-B1 | 512233 54
MpOrpaMMel. SI3bIK VYK-5-31 YK-5- 35 26
nporpammupoBanust STEP7. Y1 VK-5-B1
Oo0mue cBesieHns 0 OJII0YHOM
SI3BIKE TIPOTPAMMHPOBAHUSL.

Opranu3auuoHHbIe OJI0KHU:
CTPYKTYpa IPOTPaMMBIL.
OpraHu3anuoHHbIEe OIOKH:
HUKInYeckas o0paboTka
IIPOrpaMMBl.
OpraHu3anMoHHbIe OIOKH:
00paboTKa IpOrpaMMBI ¢
npepbiBaHUsAMU. OYHKINU U
(hyHKIMOHAIBHEIE OJOKH.
Bnoku paHubIX. SA3BIKN
MIPOrpaMMHUPOBAHUS
SIMATIC, ucnosnb3yemsbie B
STEP7. butoBsie noruueckue
omneparuu. Oneparuu ¢
Tpurrepamu. Onepauuu co
cyeTyukamu. TaiiMepHble
KoMaHsl. /JIex/

3.2 DyHKUNU U 6 T1IK-2-31 TIK-2- JI1.1J11.2
(hyHKIIMOHAIBHBIE OJ0KU V1IIK-2-Bl JI1.3J12.1
S3pIKM IPOTPaMMHUPOBAHUS IK-3-31 [IK-3- | JI2.2J12.4
SIMATIC, ucnonb3yemsle B VI1IIK-3-B1 | D51 9233 54
STEP7 YK-5-31 YK-5- 35 26
Mp/ Y1 VK-5-Bl

33 CuHTE3 peseifHON CXeMBbl C 7 [MK-2-31 TIK-2- | JI1.1 JI1.2 I'pynmooe KM4 P4
HCIIOJIBb30BAHUEM KaTYIIEK ¢ V1IIK-2-B1 JI1.3J12.1 3aHATHE
namsTeio /J1ab/ TIK-3-31 IIK-3- 2.2

V1IIK-3-Bl J12.4J13.1
VYK-5-31 YK-5- | 512233 54
V1 VK-5-Bl 3536

34 N3yuenue komanz 8 T1IK-2-31 T1K-2- JI1.1J11.2 KM4 P4
BbIIENECHHS QPOHTA. V1 IIK-2-B1 JI1.3J12.1
Nzydenne komaH I paboTHI C [TK-3-31 TIK-3- J12.2
AaKKyMyJIITOPOM IIpoLeccopa V1IIK-3-B1 J12.4J13.1
U anpecanuu gaHHbIX /Cp/ VK-5-31 YK-5- | D1 D2 323 D4

Y1 VK-5-Bl 35 26

35 AHanu3 s3bIKOB 16 MK-2-31 IIK-2- | JI1.1 JI1.2
nporpammupoBanus STL, V1IIK-2-B1 JI1.3J12.1
FBD. O630p ucmonb3yeMbIx TIK-3-31 [IK-3- | JI2.2 JI2.3
JIOTUYECKHX 3JIEMEHTOB U MX V1 IIK-3-B1 2.4
peanuzanus ¢ TOMOUIBIO 3TUX VK-5-31 YK-5- | D1 92 33 54
s1361K0B. [Ipomecc paboTs! ¢ V1 VK-5-Bl 3536

AKKyMyJIsTOpamMu
nporpammel. Pazpaborka
IIPOrpaMM COIIACHO
yKa3aHHOMY THITYy OOBEKTa.
BelnosiHeHne nomanHein
(KOHTpPOJIBHOI)

pabotsr  /Cp/

Pa3nen 4. Pa3nen 4.
OpraHu3anus BHEIIHAX
CBA3eii CHCTEM HA OCHOBE
NMPOrpaMMUPyeMBbIX
JIOTHYECKUX KOHTPOJLIEPOB




4.1 Opranu3zanus cBs3u 7 TIK-2-31 T1K-2- JI1.1 J11.2 P5
KOHTPOJUICPOB C V1 IIK-2-B1 JI1.3J12.1
nepudepuitHEIMU IK-3-31 [IK-3- | JI2.2J12.4
YCTPOHUCTBaMU (BHEIIHIH V1IIK-3-B1 | 512233 54
untepdeiic). ConpsyxkeHue VYK-5-31 YK-5- 35 26
IU(PPOBBIX U AaHATOTOBBIX Y1 VK-5-B1
ycrpoiicts. Ucnonb3oBanue
aHaIoro-1udpoBsIX U HUPPO
-aHaJIOTOBBIX
npeoOpasoBareneii B
cUCTeMax ¢
MIPOrPaMMHUPYEMBIMHU
JIOTHYECKUMU
KOHTPOJUIEPAMH.

ITocnemoBaTenbHBIN U
napaieabHbI HHTepEHChI.
[IporpammupyembIit
unaTepdeiic. Cucrema
npepeiBaHuid. [IporpamMmmHbIi
BBOJI-BbIBOA. /Cp/

4.2 ComnpspkeHuE ITUGPOBBIX U 8 IK-2-31 I[IK-2- | JI1.1 JI1.2 PS5
aHAJIOTOBBIX YCTPOUCTB V1IIK-2-B1 JI1.3J12.1
ITocnemoBaTenbHBIA U T1IK-3-31 I1K-3- J12.2 J12.3
napaiebHbIA HHTepdeichl V1 IIK-3-Bl 2.4
/Cp/ YK-5-31 YK-5- | 519233 54

VY1 YK-5-Bl 3536

43 Peanu3zanus cueT4nuKoOB. 8 TIK-2-31 T1K-2- JI1.1 J11.2 P5
N3ydenune komaH paboThI C V1 IIK-2-B1 JI1.3J12.1
taitmepamu /Cp/ ITK-3-31 TIK-3- 2.2

V1IIK-3-Bl J12.4713.1
YK-5-31 YK-5- | D1 9233 54
Y1 VK-5-Bl 35 26

4.4 PaspaboTka nmporpamm 16 IIK-2-31 TIK-2- | JI1.1 JI1.2 P5
COIVIACHO YKa3aHHOMY THITY V1IIK-2-B1 JI1.3J12.1
o0bekra. CocTaBieHue TIK-3-31 TIK-3- | JI2.2 JI2.3
MPOTpaMM YyIpaBIICHUS JIJIs V1 IIK-3-Bl 2.4
koHTposuiepoB S7-300 ¢ VYK-5-31 YK-5- | D1 392 33 54
WCTIOJIb30BaHUEM VY1 YK-5-Bl 35 26
AHAJIOTOBBIX YIPaBIISIOLUINX
curHanos. [Toaroroska k
3agery ¢ orneHkoi. /Cp/

4.5 [IpoBenenue 3auéra c 4 MK-2-31 [IK-2- | JI1.1 JI1.2
orenkoit /3auérCOn/ V1IIK-2-Bl JI1.3J12.1

MK-3-31 TIK-3- | JI2.2J12.3
V1 T1K-3-Bl J12.4J13.1
YK-5-31 YK-5- | D1 9233 54
Y1 VK-5-Bl 35 26
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIs
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTtponwsHoe TIposepsembic
KM P HHIMKATOPBI Bompocs! a7t TOArOTOBKH
KOMIIETEeHIUH
KM1 Jlaboparopras IK-2-31;11K-2- 1. ITepeuucnure ocHoBHbIe mapamerpsl [IJIK S7-300.
pabora Nel V1;IIK-2-B1 2. KakoBa o6nacts npumenenus [1IJIK S7-300?

"Co3lianue npoeKTa 3. Kakas mocne1oBaTeIbHOCT padoTHI IpH KoHGUrypuposanuu [1JIK?
C UCIOJIb30BaHUEM 4. Kak BbInosHUTH u3MeHeHue aapeca MPI u agpecos moynelt Bxoja u
Simatic Manager" BbIXOHa?

5. Moryr 111 BXOAHBIE U BBIXOJHBIE MOIYIH UMETh OJMHAKOBEIE agpeca?




KM2 Jlaboparopras IK-3-31;11K-3- 1. B kakux cily4asx OIpaBAaHO IPUMEHEHUE JELIEHTPAIN30BaHHOMI
paboTa Ne2 Y 1;IIK-3-B1 nepudepun?
"M3y4yeHne KoMaH 2. Kakas mocienoBaTenbHOCT paboThl pu KoHpurypupoBanuu [1JIK ¢
OGHUTOBOI JTOTHKH JIELIEHTPaIN30BaHHOI
si3pika STEP7 Ha nepudepuein?
MPUMEPE CUHTE3A 3. Kak BeinmosiHUTh U3MeHeHue anapeca MPI u agpecoB moayneit DP
KOMOHMHATOPHOU BXOJIa U BbIxoAa?
MEepEeKIIIoYaTeNbHO N 4. MoryT 11 BXOJHBIE U BBIXOAHbIE MOAYU DP nmers onHaKoBbIe
cxemsl" aapeca?
KM3 JlaGopaTopHas YK-5-31;YK-5- 1. Kak ompenenutb 00beM 1 pactpezesieHre 00J1acTeil CuCTeMHON
pabora Ne3 VI1;VK-5-B1 NaMsITH IPOLIECCOPHOTO
"Hcmnoabp3oBaHue Moyns’?
OUTOB MapKepHOH 2. Kakoe HazHauenue out cioBococtrossausa? [lepeunciure Bce OUTH U
namsta" JUTSL KaXKJIOTO TIPHBEANTE €0 Ha3HAUCHHE.
3. Uro Ttakoe ckoOOUHEIH cTek? B kakoM ciydae OH HCHONb3yeTcs?
[IpuBenuTe mpuMep MpOrpamMMbl HCIOIB30BAHUS CKOOOYHOTO CTEKa.
4. Yro takoe «U nepex NJIM»? B kakux cirydasix UCIOJIb3YyeTCS Ta
oneparus. [IpuBeaure
MpUMeEp IPOTrPaMMBbl UCIIOJIb30BAaHHE 3TOU OTepaLuy.
5. Kakoe Ha3HaueHne komaH I BeiaeneHus GpponTa? [Ipusenute
TIPUMEPHI PEATU3AIUHN ITHX
KOMaH/I.
6. Kak ucnonb3ytorcest OUThl MapKEpPHOU MaMSITH PU peau3aiu
JIOTHYECKUX cXeM?
KM4 JlabopaTopHas [TK-2-31;I1K-2- 1. Kakoii anropuT™ UCOIb30BaHUS CUETYHKA?

pabota Ne4 "Cunte3
peneiHoi cxembl ¢
HCIOJIb30BAHUEM
KaTyIleK ¢
naMsTh0"

V1;IIK-2-B1;I1K-3-
31;IIK-3-V1;I1IK-3-
B1;VK-5-31;YVK-5-
V1;VK-5-B1

2. Kaxvie THIIBI CYETYNKOB HCHOIB3YIOTCS U KAKOBBI HX 0COOCHHOCTH?
3. Kax coxpaHuTh JaHHBIE B CYETUYMKE P BBIKIIOUCHUH MUTAHUSA C
IJIK?

4. Kaxkast mocietoBaTeIIbHOCTh pabOTHI TIPH COCTABIICHHH IIPOTPAMMBI
g TTJIK?

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspamue IIpoBepsiemsbie
AGOTLL AGOTLL WHUKATOPHI Copneprxanue pabOTHI
p p KOMIIETEHIIAHN

P1 JlaGopatopHas [MK-2-31;11K-2-
pabota Nel Y1;IIK-2-B1
"Co3nanue mpoekra
C HCIOJIb30BaHUEM
Simatic Manager"

P2 JlabopaTopHas IK-3-31;I1K-3-
pabora Ne2 Y 1;IIK-3-B1
"U3yuenne KoMaH/

OUTOBOI JTOTUKU
s3pika STEP7 Ha
MpUMepe CUHTEe3a
KOMOHWHATOPHOH
MePEKITF0YaTeEHON
cxembl"

P3 Jlaboparopras VK-5-31;YK-5-
pabora Ne3 V1;VK-5-B1
"Ucnonbs3oBanue
OWUTOB MapKepHOH
namstu"

P4 JlaGopaTopnas MK-2-31;I1K-2-
pabora Ned4 "Cunres | Y 1;I1K-2-B1;I1K-3-
penenHoi cxemsl ¢ 31;IIK-3-V 1;11K-3-
WCTIOJIb30BaHUEM B1;YK-5-31;YK-5-
KaTyIIeK C V1;YK-5-B1
namsTbio"

P5 JloMamHsst IIK-2-31;I1K-2-

KOHTpOJIbHAsA paboTa

V1;IIK-2-B1;I1K-3-
31;I1K-3-Y1;I1K-3-
B1;YK-5-31;VK-5-
V1;VK-5-B1

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)




DK3aMeH M0 TUCHUIUIMHE He IPEeTyCMOTPEH.

JucTaHroHHO 3a4€T ¢ OlIeHKOH MokeT npoBoauThes B LMS Canvas. Tect conepxxut 30 3apanuid. Ha pemenue otBoaurtcs 30
MUHYT. Pa3pelieHHbIe TOMBITKY - OJIHA.

OO6pa3zen 3agannii 1715t 3a4€Ta C OIEHKOH, MPOBOIUMOro aucTannnonHo B LMS Canvas (ITIK-2-31,B1,V1; TIK-3-31,B1,Y1; YK-5-
31,B1,V1:

1. MukporporeccopHasl cucTeMa IporpaMMHPYEMOT0 KOHTpOJIIEpa HE COAEPIKUT:

0 nerTpansHbIi mponeccop LIIT (CPU)

O 610K oIlepaTHBHO-3alIOMHUHAOIIEro ycrpoiicta namsru (O3Y)

O rucTovHuK nuTanus moayins [TJIK

0 BCTpOeHHBIN Tpaduyeckuit npomeccop (IGP)

2. [on monsiTeM — nporpammupyemsie jorudeckue koHTposuiepsl [IJIK(Programmable logic controllers, PLC)
HO/Pa3yMEBaIOTCS:

O OJI0YHO-MOTYITEHBIE MUKPOIIPOIIECCOPHBIE CHCTEMBI YHHBEPCAIFHOTO M OOINEro Ha3Haue-HU, peHa3HauYCHHBIC [UIS
ABTOMATHU3alMH B PA3IMIHBIX 00IACTAX MPOMBIIUICHHOCTH, TEXHUKH U chepax HHKCHEPHOH eITeIbHOCTH

| CHCTEMa YJaJCHHOIO YIPABICHHS MO3BOJISIOIINE MOTYINUTh yNan€HHbIA poctyn yepe3 Untepuer mwm JIBC n
MPOU3BOUTH yIIPaBICHUE U aAMUHUCTPHUPOBAHHE

O nepedepuifHas cucrema paboTaromas MoJ yIpaBIeHHEM IPYroro 000PyIOBaHHS.

| MOJYJIbHAs TIPOLIECCOPHAs CUCTEMa MpeJHa3HAYeHHast IS I10JyaBTOMAaTHYECKOTO HC-TI0JIb30BaHMS.

3 Ha Bpemst 00paboTKH TaHHBIX KOHTPOJUICPOM HE BIIHACT:

O BpeMsI IIUKJIA UCTIOIHEHUS

| BpeMs LIMKJIAa CEPBUCHBIX OIEpanuii

O BpeMsI peakIMy CHCTEMHOH IMMHEI Ha olepanusix: UTeHue/3annch
O Bpems (ha3sl BEIBOAA

4. Jlns wero ucnonb3yeTcsi CTOpokeBoi Taiimep B cTpykrype [1JIK?

O JUTS OTCIIOKHMBAHUS BPEMEHH ITMKJIA CKAHUPOBAHUS

JUIS BBIBOJIA IAHHBIX Yepe3 OIPEICICHHBIN TPOMEXKYTOK BpPeMEHI

O JUISL 33/Iep>KKH MHTEepdeiicoB

O JUT KOHTPOJIA HaJ 3aBHCAHUEM CHCTEMBI.

5. C Kakoil yacTu HaUMHAETCS PeaIn3alHsl CXeMbl IIPOrpaMMbl?

O peanu3anys CXeMbl BCET[ja HAUMHAETCS C BBIXOJA CXEMBI.

O peann3amys CXeMBI BCETJa HAYMHACTCS CO BXOJIa CXEMBI.

O peanu3aiys CXeMbl BCEr[ja HAUMHACTCS € JIF00O0ro KIToda.

O peanu3anys CXeMbl BCET[ja HAUMHAETCs C TIEPBOro KIo4a.

6. Kaxk Ha3piBaeTcs S3bIK MIPOTPAMMHUPOBAHUS, TpadHUecKl HAHOO0JIee TTOJTHO COOTBETCTBYIOMINH IEKTPHIECCKUM
NPUHLIUIHAAIBHBIM CXeMaM Ha OCHOBe perne?

O FBD

O LD

O SFC

O ST

7. IMepen nmxerepam-pazpadboTdankaM nporpaMMHoro obecrederust [IJIK mmst momydeHus Koxa MCXOTHOMN IMPOrpaMMBI

HE00XOIMMO BBINIOJHUTH (BBIOEPHUTE JIMIIHUH dTar):

noJpoOHOE OIMICaHKE 33aa4ul (TEXHOJIOTHYECKOTO Ipolecca

VIIPaBICHUS] WM MOHHUTOPHHTA);

paspabotky obuieli 610k-cxembl anroputma (BCA) paboTel KOHTpoIIIEpa;
JIeTANBHYI0 POpaboTKy UHTepdeiica KOHTPOIUIepa U BHECCHHE
WCTIpaBJICHUH B oOIIyr0 1 jaetanusupoBaHubie BCA;

ycranoska ITJIK u ero oGcmyxuBaHue

Ooooooo

Bribepute nBe crernpaibubie Gynkiun s3pika OBJ] (FBD):
HWHBEPTUPYIOIIUE BXOBI

KoH(urypamus 610ka

WHBEPTUPYIOIIUE BBIXOIBI

crenuuKaims 0Joka

Ooooggee

COXpaHeHHs
cOpachIBaHHS
0OHOBIIEHHS
nepe3anuchbBaHus

[ R

Bpems mukiia ckaHUPOBaHUS SIBISIETCST 0A30BBIM MMOKa3aTeIeM:
osicTponeiictus TIJIK

e

CocTosiHuEe KOMMYTAIlMK W 3HAYEHUS B CUETUMKAX CIEHHUAIbHBIX (QYHKIIMOHAIBHBIX OJOKOB MOTYT 00JIafgaTh (PyHKLMEH:
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21.

yrenueM BxonoB I1JIK
nporpamMmsl yrpasienus [1IJIK
yctaHoBKOH Bbixoa0B TTJIK

Kakyto posib BBIIONHSAET IIacCH B MPOMBIIIICHHBIX KOMIBIOTEpax?

MPOMEXYTOYHOTO BBIYUCIUTENEHOTO Oydepa

cpexncTBa peoOpazoBaHus nHTEpdEiica

COEAMHHUTENLHOTO HHTepdelica miaT

aHaJIOI MAaTEPHHCKOM IUIATHl CO BCTPOCHHBIMH HOPTAaMH B/B, HO C BEIHOCHBIM MPOLIECCOPOM

Uro takoe I1JIK u ero ¢pyHkumn?

MPOMBIIUICHHBII JIOTUYECKU KOHTPOJLIEP — YIIPABJICHHE MPOMBIIUICHHBIME IPOLECCAMU

MPOrpaMMHUPYEMBIH JJOTUYECKHI KOHTPOJUIEP — YIPaBICHHE TEXHOJIOTUYECKUMHE MPOLIECCAMH

MIPOTPaAMMHUPYEMBIN JIOTHYECKUH KOHTPOJUIEP — MPOTPaMMHUPOBAHUE YCTPONCTB aBTOMAa-THKA U MUKPOKOHTPOJUIEPOB
MIPOrpaMMHUPYEMBIH JIOTHYECKUH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJIOTHYECKOTO Mpo-lecca

TeXHOJIOTHST YHUBEPCAIBHOTO 0OMEHA TIPOMBIILICHHBIMA TaHHBIMH OCHOBaHA Ha:
monermn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHU3Me

MPOMBILICHHBIX IPOTOKOJIaX 0OMeHa JaHHBIMU

MPOTrPaMMHUPYEMbIE JIOTHYECKHE KOHTPOJUICPHI

Kakue sransl BKIIIOYaeT cucreMa KOHTPOJIS M YIIpaBJICHUs?
pa3paboTKa apXUTEKTYphl CUCTEMBI aBTOMATH3AINN
(dbopmanu3anys TOCTAaHOBKY 3a/1auu

CcO3JjaHie MPUKIIAJHOW CUCTEMBI YIPABIEHUs AJI OJHOTO YPOBHS
MOJAEPIKKA PEaTbHOTO PEKUMA BPEMEHH

[Tpu3znakoM, KIacCUPUIUPYIOIUM KOHTPOJUIEPHI IO YUCITy BXOJOB/BBIXOJIOB, SIBISETCS?
THIT aPXUTEKTYPBI

KOHCTPYKTHBHOE HCITOJTHCHUE

PC-coBMecTHMOCTD

MOIIHOCTb

UYro He oTHOCHUTCS K (PyHKIMOHANBEHBIM BO3MOXHOCTIM SCADA-cucTem?
XpaHeHHe HHPOPMaIUU

MacIITabupyeMoCThb 3aad

cOop mepBUYHON MH(OPMAIUU O TTapaMeTpax TEXHOJIOTHIECKOTO Ipolecca
opraHm3anys HHHOPMAINH B BUIE MHEMOCXEM

Pexum KBa3supCajJbHOTO BPEMCHU OTHOCHUTCA:
K CUCTEMaM pa3AaCIICHHOIO BPEMCHU

K IWaJIOrOBBIM CHUCTEMaM

K CUCTEMaM KECTKOIo pcajbHOIO BPEMECHU

K CUCTEMaM MITKOI0 p€aJibHOTI'O BPpEMCHHU

OYHKIMOHATIBHBIMY Y3JIaMH KOHTpOJIIepa sBISIIOTCA?
HaMATh IPOrpaMM

QG po-aHaIOTOBEIE IPeodpa3oBaTeIn

LHCHTpaJIbHasA MaMiITh

LEHTPaJIbHBIA MpoLeccop

B kakux KOHTpoJuIepax MpHU 3KCIUTyaTallMd M3MEHEHUSIM I0JUIeKaT JIUIIb I1apaMeTphbl IPOIPaMMBL, a HE cama IIporpaMma
CHELMAIN3UPOBAaHHbIE KOHTPOJLIEPHL

KOMAaH/10aI1apaTHbIE KOHTPOJUIEPHI

YHUBEPCAIBPHBIE KOHTPOJIEPHI

TJIK

Kontposepsr, paccantanapie Ha 10 BXOIOB/BBIXOIOB SIBISIOTCS?
HaHOKOHTPOJUIEPaMU

MaJbIMH KOHTpOJLIEpaMU

CPeIHUMHU KOHTPOJIEpAMU

0ONBIMMH KOHTPOJUIEpaMU

Cxema yhpaBJICHHA NpoLECCaMu, 110 KOTOpOPII HH(bOpMaI.IPIOHHI:Ie IOTOKHU OT pasHBIX 00BEKTOB CXOJATCA B OJUH Y3€JI-

KOHTPOJIJICP BO3MOXHA B ClTydac

0
U

ME30HHHHBIX TEXHOJIOTHH
pacnipeACIUTEIIbHBIX MOAYJIbHBIX CUCTEM
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MaruCTpajbHO-MOAYJIbHBIX CTaHAAPTOB

XapaKkTepHBIMH CBOHCTBAaMH KOHTPOJIIEpa SBIISIOTCS:

CBsI3b € yCTpOICTBAMH COMPSIKCHUS

00paboTKa TaHHBIX B pealbHOM PEXHUME BPEMEHHU

OJTHOBPEMEHHOE BBINIOJTHEHUE HECKOJBKUX 3a/ad Ha Pa3lIMIHBIX 00padaThIBAIOIINX YCTPOHCTBAX
B3aNMO/ICHCTBIE CO CMEXHBIMHU ITPOIIECCAMHU

ITaMATh DaHHBIX KOHTPOJJIEPA MOXKET COAEPkKATh
MIOCTOSIHHBIEC BENWYMHBI, TaONUYHBIC 3HAUCHUS
CXEMy 3aIlycKa

KOMaH/Ibl, IPUKJIaJAHbIE KOMaHIbI

ycTpoiictBa copoca

TaliMepsl

[To Ty U3MeHsIeMbIX JaHHBIX BBIACISIOT TPAH3AKIUU
HETpepHIBHBIC

IIOJIB30BATEIIHCKHIE

JTUCKpPETHbIE

MTOPOXK/ICHHBIC

CEHCOpHBIE

Ilo TUITY TTOCTYIUJICHUA TpaH3aKLlPIIZ B CUCTEMY BBIACIIAIOT
HETIPEPBIBHBIC, TUCKPETHBIC

JKECTKHC, KPECIKUC, MATKUEC

MEpUOANYICCKHUE, alICPUOAUICCKIC

npeaonpeaciICcHHbIC, MTPOU3BOJbHBIC

CCHCOPHBIC, IMTOPOXKIACHHBIC, ITOJIb30BATCIIBCKUEC

K TpaH3akiusM, MOIUPHUIHPYIONHMM 0a30Bble 00BEKTHI 0a3bl JAHHBIX,0THOCITCS
10JIb30BaTEILCKHE

MOPOKACHHBIE

CCHCOPHBIC

K «neccumuctrueckum» nporokonam bl PB otHocarcs
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIUU pe3epBUPOBAHUS KaHauoB nepenadu AaHHbIX B ACY TII BBINONHAIOT:
JIOKAJIbHBIE KOHTPOJUIEPHl HUXKHETO YPOBHS

UHTENIEKTyalbHble KOHTPOILIEPHI

OIEPaTOPCKUE CTAaHLIUU

Ha uto opuenTupoBano nporpamMmmuoe odecneuenne SCADA?

onucaHne 0OBEKTHO-OPHEHTUPOBAHHBIX MOJENeH

obecrieueHne nHTEp(Eiica MEXITy TUCHETIEPOM U CHCTEMOH YIIpaBICHHS
OIMCaHUE CTPYKTYPHBIX MOJENEH

Kaxkue tpanzakuun nonmwxkatot npoussoautenabHoct CYB]l PB B ciydae 3aaepixku
C )KECTKMMHU JUPEKTUBHBIMH CPOKaMHU

C KpeNKUMHU JUPEKTHUBHBIMU CPOKaMH

C MSITKUMM JUPEKTHBHBIMU CPOKaMH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
nperycMaTpUBAET CIEAYIOIINE Pe3yNbTaThl U KPUTEPUH OLIEHUBAHMUS:

Pesynbrar oueHuBaHus Kpurepuu orneHkn

«3aUTCHO»: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBIIOJTHEHUU.

«HE 3aYTEHO»: CTyzieHT He BBIIOJHUI WX BBINOJHUI HEMIPABUIIBHO 33a[JaHUsl KOHTPOJIBLHON paboThl.OleHKa pe3ynbTaToB
3a4eTa ¢ OI[EHKOW OCYIIECTBIIETCS 10 OabHOM CHCTEME (KOTIMYHOY, «XOPOIIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPHUTEIBHOY). DK3aMEH CUNTAETCS IPOHIEHHBIM YCIICIITHO, €CIIH IPH €ro MPOBEACHHUH II0JTyIeHa OL[CHKA He HIDKE
«yIOBJIETBOPUTEIBHOY.

ITpu noBeaeHuM 3a4era c OLEHKOI KPUTEPUSIMU OLIEHKH SBJISIFOTCS

O1eHKa «OTIMIHOY - 00YJaIOIINICS TOKA3hIBACT ITTyOOKHE, MCUEPIIBIBAIOIINE 3HAHUS B 00beMe IIPOIICHHON IIPOrpaMMBHI,
YBEpEHHO AeliCTBYeT 0 MPUMEHEHHUIO MTOJIyIeHHBIX 3HAHUH Ha MIPaKTHKe, IPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepual pu
OTBeTe, yMeeT ()OPMYIIPOBATH BEIBOJIBI U3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepHaia, 3HaeT JOIOIHUTEIFHO PEKOMEH/I0BAaHHYIO
JIUTEpaTypy.

OreHKa «XOpOIIOoy - 00yJaromuiics TOKa3sIBacT TBEPbIE M JOCTATOYHO MTOJTHEIE 3HAHUS B 00beMe PO ICHHON IIPOrPaMMBHI,
JOIycKaeT He3HAUUTEIbHbIE OIINOKY MTPU OCBELICHUH 3aJaHHBIX BOIIPOCOB, MPaBUIBHO JEHCTBYET MO NPHUMEHEHHIO 3HAHUI Ha
IIPAKTUKE, YETKO U3JIaracT MaTepHall.

Or1eHKa «yIOBIECTBOPUTEIBHOY» - 00YIAIOMINIiCS TIOKa3BIBAaCT 3HAHMUS B 00beMe MPOIICHHON IPOTPaMMBI, OTBETHI H3J1araeT XOTs U ¢
oIIMOKaMuU, HO YBEPEHHO HCIPABIIIEMBIMH MOCHIE JOMOTHUTEIBHBIX U HABOISIIUX BOIIPOCOB, IPAaBIIBHO JEUCTBYET MO
NPUMEHEHHIO 3HAaHUH Ha MTPaKTHKE;

OreHKa «HEYIOBIETBOPHUTEIHHOY - 00YJarOUIHICS TOIMyCKaeT IpyOble ONTHOKH B OTBETE, HE IIOHUMAET CYIIHOCTH H3J1araeMoro
BOIIPOCA, HE YMEET IPUMEHATh 3HaHUS HA IPAKTUKE, 1Aa€T HEIOIHbIE OTBETh] HA JOIIOJIHUTEIbHBIE U HABOASAILINE BOIIPOCHL.

IIpu noBeneHnu 3auera ¢ OLEHKOI B opMe KOMIBIOTEPHOIO TECTUPOBAHUS KPUTEPUSIMU OLEHKHU SBISIOTCS:

«OTauyHO»: Ionyuernue 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
«Xopomo»: [omydenune ot 75 mo 90 % OayIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BPEMS

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec

JI1.1 |B.B.Kaurun [IpombliIeHHBIE KOHTPOJLIEPHI
B CHCTEMAaxX aBTOMaTH3al1H
TEXHOJIOTUYECKUX IPOLECCOB::

Vueb. mocobue

Craperit Ockon: THT, 2016,

JI1.2 (B.B. Urnarses, 1.C. IIporpammupyemsle Taranpor : KOxHbIi (enepanbHbIil
KoGepcu, O.b. KOHTPOJUIEPHI: y4eOHOE yauBepcurert, 2016,
Crupugonos, B.U. nocoowue https://biblioclub.ru/index.php?
OuHaeB page=book red&id=493057

JI1.3 | Ceprees A. U. , [IporpamMmmupoBanue OpeHOyprckuil rocynapcTBeHHbII

YepHoycoBa A. M. ,
Pycsie A. C.

KOHTPOJUIEPOB CHCTEM
aBTOMATHU3AIMH: yIeOHOE
nocobue

yausepcurert, 2017,
https://biblioclub.ru/index.php?
page=book red&id=481806

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOA, 311. aapec

JI2.1 [ M.M.KoBanés

JluckpeTHast ONTHMHU3ALHS.
Hemouncnentnoe
MpOrpaMMUpPOBaHHE: YUCOHUK

Enuropun YPCC, 2003,

JI2.2 | M.JO. Mensenes,
B.X.ITmmuxormnoB

[IporpamMmmupoBanue
HPOMBIIUICHHBIX
KOHTpPOJUIEPOB: YueOHOe
nocobue

CIIb.: Jlans, 2011,

JI2.3 | BonmoBo3zos AM

MUKpOKOHTpOJIIEPHI IS
CHCTEM aBTOMATHKH : ydeOHOE
nocobue

Bonorna: Magpa-Uuxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183

JI12.4 |Ilerpos U.B.

ITporpammupyemslie
KOHTpoJuIepsl. CTaHAapTHEIE
SI3BIKM U IIPUEMBI IPUKIIAJHOTO
IIPOEKTUPOBAHUS

, 2004, http://biblioclub.ru/index.php?
page=book&id=117671

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTAaBUTENH

3arnasue

Bubanoreka

N3parenscTBo, rOf, 211. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI3.1 | Hayuno- Jla6opatopusrii crery "TIJIK Yensabunck, 2009,

TIPOU3BOJICTBEHHOE Siemens": Texauueckoe

TIPEITIPUATHE OITMCAaHHE U METOJUYECKHE

"VueOHas TEXHUKA- YKa3aHUS K BBIIIOJIHEHUIO

IIpogpu" nabopaTOpHBIX PaboT

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

91 | OcHoBbl nporpammupoBanus Ha STEP 7 http://www.step7-pro.ru/

5 SIMATIC nporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJIIIEPBI

D3 | Poccuiickas HaydHas MeKTpoHHAs OHONMHOTEKA www.elibrary.ru

D4 | KubepJlennka https://cyberleninka.ru/

35 | IIporpaMmupyemble MPOMBIIIICHHBIE KOHTPOJUICPHI https://lms.misis.ru

6 Kagenpa DnekrposHepreTuku u snexrporexuukd H® | http:/kafedra-ee.ru/
HUTY MUCuC

6.3 IlepeueHb MporpaMMHOro oéecneyeHus

I1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

1.4 Zoom

I1.5 |MATLAB & Simulink

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JAHHBIX

nui |1 http://xadenpa-33.pd/ - caiit xadenpsr «DmeKTposHEPTETHKA HUIITEKPOCKHUKAY.
n2 |2. http://www.step7-pro.ru/ - OCHOBBI ITPOrpaMMHUpPOBaHus Ha Step 7.
ns3 |3. http://www.is-com.ru/catalog.html?id=625 - kaTamor KOHTpOJIJIEpOB Siemens
n4 |4 http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyemsie SIEMENS koHTpoJIepsI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
139 VYuebHas nmabopartopust (xommbioTepHbl | Kommekr  yueGHOIT mebenmm Ha 24 wMmecra  mid
KJIAcC) Kabuner KypCOBOTO u | oOyuaromuxcs, 12 CTallMOHAPHBIX KOMIIBIOTEPOB ISt
JATUTOMHOTO HpPOEKTUPOBaHusL, | 00ydarommxcsi, 1  CTAalMOHAPHBIA  KOMITBIOTEp  JUIS

CaMOCTOSITEIFHOH paboTh! O0yJarommxcs | mpernofasatens (Bce ¢ BEIXOZOM B HHTEPHET), NPOEKTOP,
9KpaH HAaCTEHHBIH, KOMMYTAaTrop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, kononku, goctyn k SUOC
Vuusepcurera MUCHC w4wepe3 nuuHBIM KaOWMHET Ha
mratpopme LMS Canvas u Moodle, nureH3HOHHbBIE
nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B npouecce uzydeHns TUCUUIIMHBI BBIACIAIOT BAa BUA CAMOCTOSTENBHON pabOThI: - ayTUTOPHAs; - BHEAYAUTOPHAs. AyTUTOpHas
caMoCTOsTeNIbHas paboTa 110 TUCIUILIMHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIperioiapaTels. BHeaynuTopHas
caMocTosTeNlbHas paboTa - IIaHupyeMas yaeOHast pabota 00yJaromuMcs, BBIOTHIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IpU METOANYECKOM PYKOBOJICTBE IIPEMNoAaBaTens, Ho 6e3 ero HenocpeACTBeHHOro yyacTus. CaMmocTosTenbHas paboTa, He
HpeIyCMOTPEHHAs IPOrPaMMON y4eOHON TUCIMILTHHBI, PACKPHIBAIONIEH U KOHKPETU3UPYIOLIEH ee cofepxKaHue, OCYIIECTBIAETCS
00yJarommMcs THAIIMATHBHO, C TEThI0 peaTi3aiui COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 hEeKTHBHOTO
BBIIOJTHEHUSI CAMOCTOSATEIBHON pabOoThI O AUCIUIUIHHE NIPENoaBaTedb PEKOMEHIYEeT UCTOUHUKH AT paOOTHI, XapaKTepU3yeT
Han0oJiee paluoHaIbHYI0 METOANKY CAMOCTOSITENIbHON PaboThl, IEMOHCTPUPYET paHee BHIOIHEHHbIE 00yJaouMucs paboThl 1 T.
1. Buzer 3amanuii U1 BHEAyIUTOPHOH CaMOCTOSTEIbHON pabOTHL, HX COJep)KaHNe U XapaKTep MOTYT HMETh BApPHATHBHBIN 1
nuddepeHIpoBaHHBIA XapaKTep, YIUTHIBaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOSTENbHAs paboTa MOXKET
OCYILECTBISITHCS MHIUBUIyAIbHO WM TPYIIIaMH CTyAeHTOB online (paboTa B 2EKTPOHHON HHPOPMALMOHHO-00pa30BaTENbHON
cpene HUTY «MUCuC» (OMOC), yacThio KOTOPO# HEMOCPEACTBEHHO NPEIHA3HAYCHHOH ISl OCYIIECTBICHUS 00pa30BaTEIbHOTO
mpoliecca sIBIsieTcs JNEeKTPOHHBIN 00pa3oBarenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHSIX B 3aBHCUMOCTH OT II€JH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOATENIBHON PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNEe CHHXPOHHOM paboThI CO
CTyAEHTaMu ¢ ucroib3oBanueM Microsoft Teams mian Zoom. KoHTpob pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSITEILHON paboThI
OCYIIECTBIICTCS B IIPEAeNax BpeMEHH, OTBEICHHOTO Ha 00s13aTeIbHBIC YIeOHbIC 3aHATHA IO TUCIUIUINHE Ha MIPAKTHYECKUX ,
71a00PATOPHBIX 3aHATHAX.




