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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 | 3agaun: n3ydeHue NpUHLIUIIOB COCTaBJIEHUS IPOCTBIX IIPOrPaMM YIPaBIEHUS IPOMBIIITIEHHBIM JIOTHYECKUM
KOHTPOJUIEPOM; HOTydeHHE HaBBIKOB PAOOTHI C IPOrPaMMHIPYEMBIM KOHTPOIIIEPOM MPH PELIEHUH PO(HECCHOHATBHBIX
3ajad.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.02

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | MonuenupoBaHHe B DIIEKTPOIIPHUBOJIC

2.1.2 | O01as sHepreTuka

2.1.3 | OcHOBBI MUKPOTIPOLIECCOPHON TEXHUKU

2.1.4 |IIpoekTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB

2.1.5 |IIpou3BoICTBEHHAs MPAKTHKA MO MOIYYEHHIO MPO(PECCHOHATIBHBIX YMEHUH U OTBITa PO(PECCHOHANBHON ACATEIbHOCTH

2.1.6 |Pemenne npukIaAHBIX 33/1a4 ¢ uctons3oBaHneM MATLAB

2.1.7 | CunoBas 31€KTpOHUKA

2.1.8 | Onekrpuyeckue U AEKTPOHHBIE ANIapaThl

2.1.9 |Merponorus

2.1.10 |IIpoekTHBIN OIXO/ B TEXHUKE

2.1.11 | Teopust aBTOMaTU4YECKOTO YIIPABIECHUS

2.1.12 | Teopus snekTponpuBoaa

2.1.13 | ludpoBas u aHaIOTOBasK ANESKTPOHHUKA

2.1.14 | DOnekTpuveckue MalIuHbI

2.1.15 | YueOHas nmpakTHKa MO IOJYYEHHIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUH

2.1.16 | Dxonorus

2.1.17 | DneKkTpoTeXHUYEeCKOe U KOHCTPYKIIMOHHOE MaTepHAJIOBEICHUE

2.1.18 |IlepconambHast 3)EeKTHBHOCTD

2.2 JucuumianHbl (MOXYJIM) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOOXO0THMO KaK
NpeanecTBYIee:

3. PE3YJIBTATBI OBYYEHUA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUT

YK-5: npakTuka

3HaTh:

VYK-5-31 ocHOBHBIE TPOTPaMMHBIE CPEACTBA, IPeJHa3HAYCHHBIE AT pa3pad0TKU MPOTPAMMHOTO 00eCIeueHHsI MUKPOIIPOLIECCOPOB

IK-3: 3xcniryaTanus 005eKTOB MPO(decCHOHATBHOI TesITeTbHOCTH

3HaTb:

TIK-3-31 meTozp! U TEXHUYECKHE CPEACTBA SKCIUTYaTallMOHHBIX UCIIBITAHUNA U JUarHOCTUKU MPOMBIIIICHHBIX KOHTPOJIEPOB

IIK-2: npoekTUpOBaHNe 00bEKTOB NPOGecCHOHAILHOI AeITeIbHOCTH

3HaTh:

ITK-2-31 crocoOsr MOCTPOCHUA CUCTEM DJICKTPOIIPUBOJOB Ha baze MPOMBIIIJICHHBIX KOHTPOJIJICPOB COTTIACHO 3aJaHUIO U
HOpMaTPIBHO-TeXHH‘IeCKOﬁ JOKYMCHTalIUN

YK-5: npakTuka

YMmerb:

YK-5-¥1 pa3pabaTsiBaTh IporpaMMHOe o0ecreueHne MUKPOKOHTPOJUIEPOB B COOTBETCTBHU C 33laHHBIMU ITapaMeTpaMu
TEXHOJIOTUYECKOT0 mpoLecca

MK-3: 3xcryaranus 00beKTOB NPogeccHoHAIbHOI AesITeJbHOCTH

Ymerb:

ITK-3-VY1 cocTaBnsaTh 3asiBKM Ha 00OPYIOBAHUE U 3aMIACHBIC YaCTH




IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHOM J1eATeIbHOCTH

YMmerb:

[IK-2-Y1 OCYHICCTBIIATD NPOCKTUPOBAHUEC IIPOMBIINIIICHHBIX ceTeil coryiacHo TEXHUYCCKOMY 3aJaHUIO U HOpMaTHBHO-TeXHH‘{eCKOﬁ
JOKYMCHTaIIUN

YK-5: npaktuka

Baanernb:

YK-5-B1 coBpeMeHHOMN apXUTEKTYpOi B CXEMOTEXHUKOI MUKPOKOHTPOJIIEPOB C IIENBI0 pa3pab0TKH YCTPOICTB yIIpaBIeHHS

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

Baanernb:

ITK-3-B1 MeToaMu ONIEHKH TEXHUIECKOTO COCTOSIHUS M OCTAaTOYHOTO pecypca 000pyIOBaHHUS

IIK-2: npoexTHpoBaHue 00beKTOB NPodecCHOHAILHO J1eATeIbHOCTH

Baaaernb:

[IK-2-B1 mMetomamu onpezneneHus 3HeprodpQeKTHBHBIX TpeOOBaHHIA B 00IaCTH HPOMBINIICHHBIX KOHTPOJIICPOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasneno u | Cemecrp | Yacos | @opmupyemsblie | Jureparypa | IlpumedaHue KM Boinosan
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1. sieMble
KOMIICTeHIUH pecypcsl padoThI
Pazgen 1. Paspen 1.
OcHOBHBIE MOHSITHSA
NMPOMBbIIILTEHHBIX
KOHTPOJLJIEPOB
1.1 Poxb 1 3agaun cucrem 5 2 [1K-2-31 I1K-2- JI1.1 J11.2
aBTOMAaTH3alluu Ha Oase V1IIK-2-B1 JI1.3J12.1
IIPOTPaMMHUPYEMBIX MK-3-31 TIK-3- | JI2.2J12.4
JIOTHYECKUX KOHTPOJIJIEPOB. VITK-3-Bl | 2122323 54
OCHOBHBIC IOHSATHS U YK-5-31 YK-5- 25 56
onpeneneHusi. CUCTEMBbI ¥V1 VK-5-B1
cuncienus. /Jlex/
1.2 CosznaHue npoekTa ¢ 5 2 T1K-2-31 IIK-2- JI1.1 J11.2 KM1 P1
WCMOJIb30BaHUEM Simatic V1 IIK-2-Bl JI1.3J12.1
Manager 2.2
/J1a6/ J12.4713.1
D132 53 B4
25 56
1.3 AnmapatHble U 5 2 IMK-2-31 [IK-2- | JI1.1 JI1.2 KMI1 P1,P5
IIPOTPaMMHBIE TPUHIIMIIBL V1IIK-2-Bl JI1.3J12.1
peanu3anuy YnpaBiIsSOUX 1 J2.2J12.4
KOHTPOJIMPYIOIIUX YCTPOUCTB 2103253 54
Hacrpoiika Siemens S7-300 95 06
Mp/
1.4 AnmnapaTHble U 5 12 TIK-2-31 TIK-2- | JI1.1 JI1.2 KM1 P1,P5
MPOrPaMMHBIE TPUHIIUITBI V1 IIK-2-B1 JI1.3J12.1
peanu3anyy ynpaBISIONIUX U JI2.2J12.4
KOHTPOJIHUPYIOLIHX D132 53 B4
yerpoiicTs. [IpeumyiectBo 35 26
MIPOTPaAMMHUPYEMBIX

JIOTHYECKUX KOHTPOJLIEPOB
repes yCTpoiicTBaMu ¢
amnmapaTHOW pealn3anuei
ITOPUTMOB ynpasinernus /Cp/

Pa3nen 2. Paznen 2.
BHyTpeHHsIs apXUTeKTypa
cHcTeM Ha 0a3e
NMporpaMMHUpyeMbIX
JIOTHYECKUX KOHTPOJLIIEPOB




2.1 Tunosas apxuTekTypa 2 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 [Monkmrouenre TaTINKOB 1 2 [TK-3-31 TIK-3- JI1.1 J11.2 KM2 P2,P5
BHEITHUX MepUEPHHHBIX V1IIK-3-Bl JI1.3J12.1
YCTPOWCTB J2.2J12.4
Opranuzanus oOMeHa 21 22 23 B4
nHpOpMAINH MEX Ty 25 06
OTJEJIbHBIMU 3JIEMEHTaMHU
KOHTpOJUIEPA.
Mp/
23 W3ydenne komanx OUTOBOH 2 MK-3-31 TIK-3- | JI1.1J11.2 KM2 P2
noruku si3eika STEP7 Ha V1 IIK-3-Bl JI1.3J12.1
MpUMepe CUHTE3a J12.2
KOMOMHATOPHOU J12.4713.1
HePEeKITI0YaTeIbHON CXeMBI 0103233 54
35 26
/J1a6/
2.4 Hcnonp3oBanue OUTOB 2 [MK-2-31 IIK-2- | JI1.1 JI1.2 KM3 P3
MapkepHoit mamsaru /J1a6/ V1IIK-2-Bl JI1.3J12.1
2.2
JI2.4J13.1
31 352 353 54
3536
2.5 Kondurypuposanue 14 MK-2-31 [IK-2- | JI1.1 JI1.2 KM2,K | P2,P3.P
LIEHTPAJILHOU CTOMKH. V1 IIK-2-B1 JI1.3J12.1 M3 5
Kondurypuposanwue IMK-3-31 TIK-3- | JI2.2J12.3
JIeLEHTpaIN30BaHHON V1IIK-3-B1 2.4
nepudepun s 21222354
PROFIBUS /Cp/ 35 26
Pazgen 3. Paspea 3.
MeTtoabi

NPOrpaMMHPOBAHUSA B
cHCTeMAaX Ha OCHOBeE
MpPOrpaMMHPYeMBbIX
JIOTHYECKHX KOHTPOJLIEPOB




3.1 OO01me cBeaeHHs O 2 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. butoBble JOrHYecKue
omneparuu. Oneparuu ¢
Tpurrepamu. Onepauuu co
cyeTyukamu. TaiiMepHble
KoMaHsl. /JIex/

32 DYHKINU U 2 VYK-5-31 YK-5- | JI1.1JI1.2
(hyHKIIMOHAIBHBIE OJ0KU Y1 VK-5-Bl JI1.3J12.1
S3pIKM IPOTPaMMHUPOBAHUS J2.2J12.4
SIMATIC, ucnonb3yemsle B 012223354
STEP7 35 26
Mp/

33 CuHTE3 peseifHON CXeMBbl C 2 VK-5-31 YK-5- | JI1.1J11.2 KM4 P4,P5
HCIOJIb30BAHUEM KaTYIIIEK C VY1 VK-5-Bl JI1.3J12.1
namsTeio /J1ab/ 2.2

J12.4J13.1
31 352 33 54
3536

34 W3ydenne koMaHA 9 VYK-5-31 YK-5- | JI1.1JI1.2 KM4 P4,P5
BbIIENECHHS QPOHTA. Y1 YK-5-B1 JI1.3J12.1
W3ydenne komaH pabOTHI ¢ 2.2
AaKKyMyJIITOPOM IIpoLeccopa J12.4J13.1
U anpecanuu gaHHbIX /Cp/ D1 D2 233 B4

35 26

35 AHau3 S35IKOB 31 VK-5-31 YK-5- JI1.1J11.2 KM4 P4,P5
nporpammupoBanus STL, V¥V1 VK-5-B1 JI1.3J12.1
FBD. O630p ucnonb3yeMbIx J12.2J12.3
JIOTHYECKUX JIEMEHTOB U UX 2.4
peanuzanus ¢ TOMOUIBIO 3TUX 010923354
s1361K0B. [Ipomecc paboTs! ¢ 3596

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 5 10 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 5 10 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. 5 10 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 5 24 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 5 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
cXeMbI" anpeca?
KM3 JlaGopaTopHas [TK-2-31;11K-2- 1. Kak ompenenutb 00beM 1 pactpezesieHre 00J1acTeil CuCTeMHON
pabora Ne3 VIL;IIK-2-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
TPUMEpHI peasTU3auy STHX KOMaH]I.
6. Kax ncrions3yrorcess OUTH MapKepHOI MaMATH IIPU pean3ain
JIOTHYECKHX cXeM?
KM4 JlaGopaTopnas VK-5-31;VK-5- 1. Kakoif anroputm MCIoJIb30BaHUS CUETUYHKA?
padota Ne4 "Cuutes | V1;YK-5-Bl 2. Kakue THUIIBI CUETYUKOB UCTIOIB3YIOTCS U KAKOBBI HX OCOOCHHOCTH?
peTeitHol cXeMBI ¢ 3. Kak coXpaHHTh JaHHBIC B CYCTUHKE TPH BHIKITFOUSHUU TTUTAHUS C
HCII0JIb30BAHUEM TIJIK?
KaTyIIEeK C 4. Kaxkast HociiefoBaTeIbHOCTh pabOTHI IIPH COCTABICHUH IIPOTPAMMBI
naMsTb0" qutst THIK?
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsembie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Jlaboparopras IK-2-31;11K-2-
pabora Nel V1;I1IK-2-B1
"Co3nanue mpoekra
C MCTIONTB30BAHUEM
Simatic Manager"
P2 JlaGopaTopnas MK-3-31;I1K-3-
paboTa Ne2 Y 1;IIK-3-B1
"M3y4yeHne KoMaH
OUTOBOI JTIOTUKU
si3bika STEP7 Ha
mpuMepe CHHTe3a
KOMOWHATOPHOH
MIEPEKIIIOYATENBHON
cxeMsl"
P3 JlabopaTopnas IMK-2-31;I1K-2-
pabota Ne3 V1;IIK-2-B1
"Ucnonbs3oBanue
OUTOB MapKepHOU
namsatu"
P4 JlabopaTopnas YK-5-31;VK-5-
pabora Ne4 "Cunres |Y1;YK-5-Bl
peneitHoi cXeMBI ¢
HCIIOJIE30BaHIEM
KaTyIIeK C
namsATbI"
P5 Jomarnss [MK-2-31;11K-2-

KOHTpOJIbHAs paboTa

V1;IIK-2-B1;ITK-3-
31;MK-3-Y 1;[IK-3-
B1;YK-5-31;VK-5-
V1;VK-5-Bl

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMeH 10 JUCHHUIUIMHE He TPEIyCMOTPEH.
JucTaHuoHHO 3a4€T ¢ oueHKo# MoxkeT nmpoBoauThes B LMS Canvas. Tect conepxut 30 3amanuii. Ha pemenue otBoaurcs 30




MUHYT. Pa3peleHHble MOMBITKY - OHA.
O6pa3err 3a1aHuii 17151 3a4€Ta ¢ OLIEHKOH, MPoBOAMMOro nuctaHionHo B LMS Canvas (I1K-2-31,B1,VY1; [1K-3-31,B1,Y1; YK-5-
31,B1,V1:

L. MukponponeccopHas CHCTeMa IPOrpaMMHUPYEMOT0 KOHTPOJUIEpa HE COAEPHKHT:

O ueHTpansHbi npoueccop LT (CPU)

O 0JIOK OomepaTHBHO-3aIIOMHHAIOIIEro ycTpoiicTBa mamstu (O3Y)

O UCTOYHMK nuTaHus Moxyns IIJIK

O BCTpOEHHBIN rpadudeckuii mpoueccop (IGP)

2. ITon monsTHeM — mporpammupyemsle Jormdeckie koHTpoiuteps! [IJIK(Programmable logic controllers, PLC)
HOJPa3yMEBAIOTCS:

O 6710YHO-MOYTTbHBIE MUKPOIPOLIECCOPHBIE CUCTEMBl YHUBEPCAIBHOTO M OOILEro Ha3Haue-HUs, NpeJHa3HauCHHbIC Ui
aBTOMATH3alUH B PA3INYHBIX 00IACTSX MPOMBIIIIEHHOCTH, TEXHUKH U chepax HHKEHEPHOH AesSTEeIbHOCTH

O CUCTEMA YJAJICHHOT'O YIPaBJIECHUs IO3BOJIAIONINE NOIYUUTh yaanéHHbll noctyn uepe3 WnrtepHer wiu JIBC u
MPOU3BOAUTH YIPABICHUE U aAMUHUCTPUPOBAHHE

O nepedepuiiHas cuctema paboTaroImas 110J| yIpaBIeHUEM APYroro 000pyHa0BaHHMSI.

O MOJyIIbHAs TIPOIIECCOPHAs CHCTeMa MpeaHa3HaueHHas I MOJTyaBTOMATHYECKOTO HC-TIOJIh30BaHMS.

3 Ha Bpemst 006paboTKu JaHHBIX KOHTPOJUIEPOM HE BIHSET:

| BpeMsl IIUKJIA UCIIOITHEHHS

O BpeMsI IIUKJIa CEPBUCHBIX OTIeparnii

O BpeMsI peakIui CUCTEMHOI MUHBI Ha omepanusax: UTreHue/3amuch
| BpeMsi (pasbl BBIBOJA

4. Jlig dero ucnoib3yeTcs: CTOpoKeBou Taiimep B cTpykrype I1JIK?

| JUISL OTCIIKHMBAHUsI BPEMEHH IIUKJIa CKAaHUPOBAHUS

JUIsL BBIBOZIA JIAaHHBIX YEPE3 ONPEICNICHHBIN TPOMEKYTOK BPEMEHH

O JUTA 3a7IepiKKH HHTepdeiicoB

O JUIS KOHTPOJIS HaJ 3aBHCAHUEM CHCTEMBIL.

5. C kakoil yacTu HaYMHAETCS pean3alysl CXeMbl IIPOrpaMMbl?

O peann3amys CXeMbI BCET[]a HAaUMHACTCS C BBIXOJIA CXEMBI.

| peann3anys CXeMbl BCEra HauMHAETCS CO BXOJA CXEMBI.

| peanu3anys cXeMbl BCEraa HauMHAeTCs ¢ JIo0oro Kioda.

O pean3anys CXeMbl BCETAa HAUMHAETCA C IEPBOTO KIIF0Ya.

6. Kax Ha3bIBaeTcsl SI3bIK MPOrPaMMUPOBaHUS, rpaduuecky Hanboee MOJTHO COOTBETCTBYIOIIMH ICKTPUUECKUM
NPUHIUIAATEHBIM CXeMaM Ha OCHOBe perne?

0 FBD

| LD

| SFC

O ST

7. ITepen umxenepam-pazpaboryrkaM nporpaMmmuoro odecnedenns [TJIK st mosrydeHus koja MCXOJHOW MPOrpaMMEl

HE0OXOANMO BBITIOJHUTE (BRIOCPHUTE JIUIITHUH 3Tal):

MoIpoOHOE ONMCaHKe 3a/1a4d (TEXHOJIOTHIECKOTO Tpoliecca

YOPABICHUS WM MOHHUTOPHUHIA);

paspabotky odmieii 010k-cxembl anroputma (BCA) paboThl KOHTpoOILIEpa;
JIETabHYI0 MPopaboTKy HHTepdeiica KOHTpoIUiepa U BHECEHHE
UCTIpaBIEHUH B 00IIyI0 U neranusupoBaHHele BCA;

ycranoBka I1IJIK u ero oOcnmyxuBaHue

Ooooooo

Bri6epure nBe crermansHele ¢yHknun s3eika OB (FBD):
WHBEPTUPYIOIIUE BXOBI

KOH(pUrypamus 0J0ka

WHBEPTUPYIOIINE BBIXOIBI

cnenugukanys 6oxa

oogo®e

CocCTostHHEe KOMMYTAIIMK ¥ 3HAYCHUS B CUCTYMKAX CIICHHUAIBHBIX (YHKIIMOHAIBHBIX OJIOKOB MOTYT 00i1a1aTh ()yHKIIACH:
COXpaHCHHUS

cOpacbIBaHUS

OOHOBJIEHUS

Mepe3aruChbIBaHusI

I =

Bpems mukiia ckaHupoBaHUS SBJsIETCS 0A30BBIM MOKa3aTeeM:
osicTponeiictus TTJIK

yreareM Bxoj10B TIJIK

nporpaMmsl ynpasienus TTJIK

DEHS
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21.

ycraHoBKo# BbixonoB ITJIK

Kakyto posb BBEIIIOJHSET IIACCH B IPOMBIIIJICHHBIX KOMITBIOTEpax?

MIPOMEKYTOYHOTO BBIYHCIHTENLHOTO Oydepa

cpencTBa npeoOpazoBaHus UHTEpderica

COCIMHUTEIFHOTO HHTepdeiica riaT

AHAJOT MaTePHHCKOHN IUIaTHl CO BCTPOSHHBIMH IOPTAaMH B/B, HO C BEIHOCHBIM IIPOIIECCOPOM

Yro takoe ITJIK u ero dpyHkumun?

MIPOMBITNIJICHHBIH JIOTHIECKUH KOHTPOJUIEP — yIpaBiIeHUE MPOMBIIIICHHBIMH MIPOIECCaMu

MPOrPaMMHUPYEMBIH JIOTHYECKUH KOHTPOJUIEP — YIPaBIeHHE TEXHOJOTHUECKHUMHU MPOIeCCaMU

MPOrpaMMHUPYEMBIH JIOTHYECKHUI KOHTPOJUIEpP — IPOrPaMMHUPOBaHHE YCTPOWCTB aBTOMA-THKH M MHKPOKOHTPOJUICPOB
MPOrpaMMHUPYEMbIH JIOTUYECKHH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJIOTHYECKOTO Mpo-Iecca

TexXHOJIOTHsT YHUBEPCAIBHOIO 0OMEHa IMPOMBIILICHHBIMU TAHHBIMH OCHOBaHA Ha!
mozemn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHM3Me

MPOMBIIUICHHBIX POTOKOJIAX 0OMEHA JaHHBIMU

MpOrpaMMHUpPyEMbIe JIOTHUECKHE KOHTPOILIEPHI

Kakue sransl BKIOYaeT cucTeMa KOHTPOJISA U YIpaBieHUs?
pa3paboTKa apXUTEKTypbl CHCTEMBI aBTOMaTH3aIU1
(opmann3anms TOCTaHOBKU 33/1a4H

CO3/1aHUE NPUKIATHON CUCTEMBI YIIPABIEHUS Ul OJHOI'O YPOBHS
MOJEPKKA PEalIbHOTO PEXXKUMa BPEMEHU

[pu3HakoM, KIaCCUPHUIUPYIOIM KOHTPOJLIEPHI IO YHCITY BXOJOB/BBIXOJIOB, SIBISETCS?
THI apXUTEKTYPHI

KOHCTPYKTHBHOE HCIIOJTHEHUE

PC-coBmecTuMOCTh

MOIITHOCTh

Uro He OTHOCUTCS K (PYHKIHMOHAJIBHBIM BO3MOXKHOCTAM SCADA-cucrem?
XpaHeHHe HH(OopMauu

MaciTabupyeMocThb 3a1ad

cOop mepBUYHON MH(POPMAINHU O TMapaMeTpax TEXHOJIOTHYECKOTo Ipolecca
opranuzanys MHGOPMAIMU B BUJIC MHEMOCXEM

PexuM KBa3upeaJbHOrO BPEMEHH OTHOCUTCSL:
K CHUCTE€MaM DPa3JeIEHHOIO BPEMEHU

K JIMaJOrOBbIM CHCTEMAM

K CHCTE€MaM ECTKOI0 PealbHOTO BPEMEHH

K CHUCT€MaM MSTKOIO PEallbHOIO BPEMEHU

OyHKIIMOHATBHEIMH Y3JIaMH KOHTPOJUIEpA SBISIOTCS?
HaMATh MPOrpaMM

uudpo-aHaIoroBsle MpeoOpa3oBaTenu

LEHTpaJIbHAas NaMsITh

LEHTPAJIBHBIA MPOLIECCOp

B kaxkux KOHTpoIiepax MpH 3KCIUTyaTallud W3MEHEHUsIM MOJUIeKaT JIUIIb MapaMeTpsl IPOrpaMMBbl, a HE caMa IIporpamma
CHELUATN3UPOBAHHBIE KOHTPOJLIEPHI

KOMaH/I0allapaTHIE KOHTPOJLIEPEI

YHHBEpCAIbpHBIE KOHTPOILIEPHI

ITJIK

KonTtpomnepsl, paccuntannbie Ha 10 BXOIOB/BBIXOAOB SBISIOTCS?
HAaHOKOHTPOJUIEpaMHU

MaJIBIMA KOHTPOJUIEpaMH

CPEIHUMH KOHTPOJUIEpaMH

GONBIIUMH KOHTPOJIEpAMH

Cxema ymnpaBlIeHHS TIpOIieccaMH, M0 KOTOPOH MH(OPMAIIMOHHEIE TOTOKH OT PAa3HBIX OOBEKTOB CXOAATCS B OJIUH Y3€l-

KOHTPOJLIEP BO3MOXKHA B CIIydae

U
O
U

ME30HMHHBIX TEXHOJIOTHIH
PacpCaACIUTCIIbHBIX MOAYJIBbHBIX CUCTEM
MaruCTpajbHO-MOAYJIBHBIX CTaHAAPTOB
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XapaKkTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBIISIFOTCSA:

CBsi3b C ycTpoiicTBaMU CONPSIKEHUS

00paboTKa TaHHBIX B PEATbHOM PEKHME BPEMEHH

OJHOBPEMEHHOE BBIMOIHEHHE HECKOJIBKUX 3a/1ad Ha Pa3JINUHBIX 00pabaThIBAalOINX YCTPOUCTBAX
B3aUMOJIEIICTBHE CO CMEXHBIMU MPOIIECCAMU

[TaMATh HAaHHBIX KOHTPOJUIEPA MOXKET COIEPKATH
IIOCTOSAHHBIC BCIIMYHHBI, TaOJIMYHBIE 3HAYEHUS
CXeMy 3aIycKa

KOMaHZbI, IIPUKIAJAHbIC KOMaH/Ibl

ycTpoiicTBa copoca

TaiMepsl

ITo Tumy U3MeHsAEMBIX AAHHBIX BBIIEISAIOT TPaH3aKIUH
HENpPEPbIBHBIE

MOJb30BaTENbCKHE

JIUCKPETHBIE

HOPOKACHHbBIE

CEHCOpPHBIE

Ilo Tumy noctynieHus: TpaH3aKUUH B CUCTEMY BBIACISIIOT
HEIPEPBIBHBIE, AUCKPETHBIC

KECTKHUE, KPEIIKUE, MATKUE

NEPUOUYECKHE, allepPHOANYECKIE

IpeNONpPEACICHHBIE, IPOU3BONIBHBIE

CEHCOPHBIE, NIOPOKICHHBIE, I10JIb30BaTEIbCKHUE

K TpanzakisM, MogudumupyronmM 0a30Bble 00BEKTHI 0a3bl JaHHBIX,0THOCSTCS
MOJB30BaTENbCKHIE

HOPO>K/ICHHbIC

CEHCOpHBIC

K «neccumucruyeckum» nporokosiam b/l PB oTHocsTCs
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMK pe3epBUPOBaHUS KaHaioB nepenaun gaHHbIX B ACY TII BBITONHAIOT:
JIOKaJIbHBIE KOHTPOJUIEPHI HUKHETO YPOBHS

HHTEIUIEKTYallbHbIE KOHTPOJUIEPHI

OIIEPaTOPCKUE CTAaHLUU

Ha uro opuentuposano nporpammuoe obecrieaeHne SCADA?

onucaHue 00bEKTHO-OPHEHTHPOBAHHBIX MOJIENeH

obecrieuenne uHTEpdeiica MeXay AMCIIETYEPOM M CUCTEMOH yIpaBJIeHUs
OIMCAaHUE CTPYKTYPHBIX MOJENeH

Kakne Tpan3akuun noHmxaroT npoussoautensHocTs CYB/] PB B ciydae 3amepxku
C KECTKHUMHU TUPEKTUBHBIMU CPOKAMU

C KPENKUMH JUPEKTUBHBIMU CPOKaMH

C MSATKUMH 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.




