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1. HEJIX OCBOEHUA

1.1

Ienmm 0cBOEHHS AUCIUILUIMHEL: H3y4eHHE 00yJaoIIMHUCS IPUHIUIIOB IPOTPAMMHPOBAHNUS JIOTHIECKUX KOHTPOJIIEPOB,
MIPUHLUIIOB U CPEICTB Pa3paboTKH NPOrpaMMHOT0 0OecTieueHus JOTHYECKUX KOHTPOIIIEPOB U IPUMEHEHHUS
IIPOrPaMMHUPYEMBIX KOHTPOJUIEPOB MPH pa3zpaboTke 3 (HEKTUBHBIX CHCTEM aBTOMAaTHIECKOTO ¥ aBTOMATU3UPOBAHHOTO
YIIpaBIEHHS TEXHOJIOTHICCKUMH ITPOIIECCaMH

1.2

3anauu: U3y4eHHe IPUHIMIIOB COCTABIEHUS IPOCTHIX MPOrpaMM YIIPABIECHUS IPOMBIIUIEHHBIM JJOTHYECKUM
KOHTPOJUIEPOM; HOTydeHHE HaBBIKOB PAOOTHI C IPOrPaMMHIPYEMBIM KOHTPOIIIEPOM MPH PELIEHUH PO(HECCHOHATBHBIX
3ajad.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.06

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |IIpoekTupoBaHUE HMEKTPOTEXHUUECKUX YCTPOICTB
2.1.2 | IIpoMBbIlIICHHBIE KOHTPOJUIEPHI
2.1.3 | CAIIP ycTpOHCTB 31E€KTPOHUKH
2.1.4  |IIpou3BOICTBEHHAs MPAKTHKA MO MOTYYEHHIO MPO(PECCHOHATIBHBIX YMEHUH U OTBITa IPO(PECCHOHANBHON AEATEIbHOCTH
2.1.5 |Pemenue npukiagHbIX 3a1a4 ¢ ucrnonb3oBanneM MATLAB
2.1.6 | DnexTpuueckue U MEKTPOHHBIE alapaThl
2.1.7 | OneMeHTHI CUCTEM aBTOMATHKH
2.1.8 | YueOHas mpaxTHKa IO MOJTYYECHHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHUI
2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOCHHE JAHHON AUCUMIJIMHBI (MOAY/151) HE0OX0AUMO KaK

npeamecTrByrouiee:

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA

KOMIIETEHIIUSAMHA
IK-3: Cnioco6eH KCILIYyaTHPOBATH YJIeKTPOMEXaHMYeCKHe CHCTEeMbl H ABTOMATH3NPOBAHHbBIE CHCTEMbI YITPABJICHHS
3J1eKTPONPHUBOI0B
3HaTh:

IIK-3-31 MCTOJbI U TEXHUYCCKHUE CPCACTBA IKCINTyaTallMOHHBIX HUCTBITAHUN U TUArHOCTUKH IIPOMBIIIJICHHBIX KOHTPOJIJICPOB

YMmerb:

IK-3-VY1

COCTaBJIATH 3a4BKH Ha 060pyI[OBaHI/Ie 1 3a11aCHBbIC 4aCTHU

Baagernb

[1K-3-B1

METOJaMU OLEHKHU TEXHUYECKOTO COCTOAHUSA U OCTATOYHOI'O pecypca O60pyHOBaHI/I$I

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pa3nenop u | Cemectp | Yacos | @opmupyemble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI
Pazgen 1. Pazpen 1.
OcHoOBHBIE IOHATHUS
NMPOMBIILJIEHHBIX
KOHTPOJLIePOB
1.1 Ponb 1 3amaun cucrem 8 10 TIK-3-31 TIK-3- | JI1.1 JI1.2
aBTOMaTH3allMu Ha 0aze V1 IIK-3-B1 JI1.3J12.1
MPOTPaMMHUPYEMBIX JI2.2J12.4
JIOTHYECKUX KOHTPOJIJIEPOB. D132 53 B4
OCHOBHBIE IOHATHS U 35 26
onpeneneHusi. CuCTeMbI
cuncienus. /Jlex/
1.2 Co3naHue npoeKTa ¢ 8 2 TIK-3-31 TIK-3- JI1.1 JI1.2 I'pynnoBsoe
WCTOJb30BaHUEeM Simatic V1IIK-3-Bl JI1.3J12.1 3aHATHE
Manager J12.2
/J1ab/ J12.4J13.1
D12223 54

3556




1.3 AnmapatHsle U 8 MK-3-31 TIK-3- | JI1.1 J11.2 KM1 P1
MPOrPaMMHBIE TPUHIIUITBI V1 IIK-3-B1 JI1.3J12.1
peanu3anuy ynpaBISIONINX U JI2.2J12.4
KOHTPOJIUPYIOIIUX YCTPOHCTB 013233 54
Hacrpoiika Siemens S7-300 35 26

Mp/

1.4 ArnmnaparHsle U 12 MMK-3-31 IIK-3- | JI1.1 JI1.2
MPOTPaMMHBIE TIPUHIIUIIBI V1IIK-3-B1 JI1.3J12.1
peanu3anuy YnpaBIsOUX 1 J2.2J12.4
KOHTPOJIUPYIOLIUX 210222354
ycrpoiicts. [IpenmyiiecTBo 25 26
MPOTPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
repe]; yCTpoicTBaMu ¢
anmnapaTHOH peanusanueit
anroputMmoB yrpasienus /Cp/

Pa3nen 2. Paznen 2.
BuyrpeHnHsis apxutekTypa
cucTeM Ha 0ase
NMPOrpaMMUpyeMbIX
JIOTMYeCKMX KOHTPOJLJIEpOB

2.1 TunoBas apxurekrypa 11 MMK-3-31 IIK-3- | JI1.1 JI1.2
CepUIHBIX V1 IIK-3-B1 JI1.3J12.1
IIPOrpaMMUPYEMBIX J12.2J12.4
JIOTHYECKUX KOHTPOJIJIEPOB. 213253 54
[nHbI, TPOTOKOT 0OMEHa, 25 56
TEXHUIECKUE CPEJICTBA.

Opranuzanus ooOMeHa
nHpOpMALIUT MEKTY
OTJICIEHBIMU 3JIEMEHTaMHU
KOHTpoitepa. /JIex/

2.2 IToxknioueHye TaTYNKOB U 4 T1K-3-31 T1IK-3- JI1.1 J11.2
BHEIHUX TeprdepuiHbIX V1 IIK-3-B1 JI1.3J12.1
YCTPOMCTB JI2.2 J12.4
Opranusanus oOMeHa 0103233 54
uHpOpMALIUH MEKITY 35 36
OTZEJIbHBIMU 3JIEMEHTaMHU
KOHTpOJUIEpA.

Mp/

2.3 Wzy4yenue komana OUToBO 2 IIK-3-31 [IK-3- | JI1.1 JI1.2 I'pynnosoe
noruku si3bika STEP7 Ha V1IIK-3-Bl JI1.3J12.1 3aHATHE
IIPUMeEpE CUHTE3A 22
KOMOHHATOPHOU J12.4J13.1
MEPEKITI0YaTEILHON CXEMBbI D132 53 54

35 96
/J1a6/
24 Hcnons3oBanue OHTOB 2 MK-3-31 TIK-3- | JI1.1J11.2 I'pynnosoe
MapkepHoit mamsitu /J1a6/ V1IIK-3-Bl JI1.3J12.1 3aHATHE
2.2
J12.4713.1
D12223 54
25 26

2.5 Kounpurypuposanue 11 MMK-3-31 IIK-3- | JI1.1 JI1.2
LIEHTPAJIBHOU CTOMKH. V1 IIK-3-B1 JI1.3J12.1
Kondurypuposanue J2.2J12.3
JISIEHTPATM30BaHHON J12.4
nepudepun s 21 22 23 B4
PROFIBUS /Cp/ 25 06
Pazgen 3. Paspea 3.

MeToanl

NMPOrpaMMHIPOBAHMS B
cHCTeMAaX Ha OCHOBe
NMPOrpaMMHpyeMbIX
JIOTHYeCKHX KOHTPOJLIEPOB




3.1 OO01me cBeaeHHs O 6 TIK-3-31 T1IK-3- JI1.1 J11.2
MPOTPAMMHUPYEMBIX V1 IIK-3-B1 JI1.3J12.1
KOHTpoJuiepax. OCHOBEI J2.2J12.4
pa3pabOTKU CTPYKTYPHI 013233 54
MpOrpaMMel. SI3bIK 35 26
nporpammupoBanust STEP7.

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 TIK-3-31 T1IK-3- JI1.1J11.2
(hyHKIIMOHAIBHBIE OJ0KU V1IIK-3-Bl JI1.3J12.1
S3pIKM IPOTPaMMHUPOBAHUS J2.2J12.4
SIMATIC, ucnonb3yemsle B 012223354
STEP7 35 26
Mp/

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

J12.4J13.1
31 352 33 54
3536

34 N3yuenue komanz 8 TIK-3-31 T1IK-3- JI1.1J11.2 KM4 P4
BbIIENECHHS QPOHTA. V1 IIK-3-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 AHanu3 s3bIKOB 16 MMK-3-31 IIK-3- | JI1.1 JI1.2
nporpammupoBanus STL, V1IIK-3-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 8 7 TIK-3-31 T1IK-3- JI1.1 J11.2 P5

KOHTPOJUICPOB C V1 IIK-3-B1 JI1.3J12.1
nepudepuitHEIMU J2.2J12.4
YCTPOHUCTBaMU (BHEIIHIH 013233 54
untepdeiic). ConpsyxkeHue 35 26

IU(POBBIX U aHAJIOTOBBIX
ycrpoiicts. Ucnonb3oBanue
aHaIoro-1udpoBsIX U HUPPO
-aHaJIOTOBBIX
npeoOpasoBareneii B
CUCTEMAaX C
MIPOrPaMMHUPYEMBIMHU
JIOTHYECKUMU
KOHTPOJUIEPaMHU.
ITocnemoBaTenbHBIN U
napaieabHbI HHTepEHChI.
IMporpamMupyeMbIit
unaTepdeiic. Cucrema
npepeiBaHuid. [IporpamMmmHbIi
BBOJI-BbIBOA. /Cp/

4.2 ConpsixeHne MUPPOBBIX U 8 8 MMK-3-31 IIK-3- | JI1.1 JI1.2 P5
aHAJIOTOBBIX YCTPOUCTB V1IIK-3-B1 JI1.3J12.1
ITocnemoBaTenbHBIA U J12.2 J12.3
napaiebHbIA HHTepdeichl 2.4
/Cp/ 21 322 23 B4
3536
43 Peanuzanus cueTynkos. 8 8 MK-3-31 [IK-3- | JI1.1 JI1.2 P5
N3ydenune komaH paboThI C V1 IIK-3-B1 JI1.3J12.1
taitmepamu /Cp/ 2.2
J12.4713.1
D132 33 54
35 36
4.4 PaspaboTka nmporpamm 8 16 MMK-3-31 IIK-3- | JI1.1 JI1.2 P5
COIVIACHO YKa3aHHOMY THITY V1IIK-3-B1 JI1.3J12.1
obwekra. CocraBieHnue J2.2J12.3
MPOTpaMM YyIpaBIICHUS JIJIs 2.4
koHTposuiepoB S7-300 ¢ 010923354
WCTIOJIb30BaHUEM 3536

aHAJIOTOBBIX YIIPABJISFOIINAX
curHayioB. [logroroska k
3agery ¢ orneHkoi. /Cp/

4.5 [IpoBenenue 3auéra c 8 4 MK-3-31 TIK-3- | JI1.1 JI1.2
onenkoi /3auétCOny V1 IIK-3-B1 JI1.3712.1
J12.2712.3
J12.4713.1
D12223 54
35 36

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIs
CaMOCTOSITeILHOI MOATOTOBKH

IIpoepsembie
Kon KonTtponwsHoe
UHIUKATOPBI Bomnpocs! a1 HoATOTOBKU
KM MEPOIIPUATHE o
KOMITETEHIIU I
KM1 Jlaboparopras IK-3-31;11K-3- 1. ITepeuucnure ocHoBHbIe mapamerpsl [IJIK S7-300.
pabora Nel V1;IIK-3-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 ITK-3-31;11K-3- 1. Kak ompenenutb 00beM 1 pactpezesieHre 00J1acTeil CuCTeMHON
pabota Ne3 Y1;IIK-3-B1 MaMsTH IPOLECCOPHOTO
"Hcmnoabp3oBaHue Moyns’?
OUTOB MapKepHOH 2. Kakoe HazHauenue out cioBococtrossausa? [lepeunciure Bce OUTH U
namsta" JUTSL KaXKJTOTO TIPUBEINTE €T0 Ha3HAYCHUE.
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 ITK-3-31;11K-3- 1. Kakoii anropuT™ UCOIb30BaHUS CUETYHKA?
pabota Ne4 "Cuntes | V1;I1K-3-Bl 2. Kakue THUTIBI CUETYNKOB UCTIOIB3YIOTCS U KAKOBBI HX OCOOCHHOCTH?

peneiHoi cxembl ¢
HCIOJIb30BAHUEM
KaTyIleK ¢
naMsTh0"

3. Kax coxpaHuTh JaHHBIE B CYETUYMKE P BBIKIIOUCHUH MUTAHUSA C
IJIK?

4. Kaxkast mocietoBaTeIIbHOCTh pabOTHI TIPH COCTABIICHHH IIPOTPAMMBI
quis TIJIK?

5.2. Tlepedenn paGoT, BBINOJIHAEMBIX N0 AUCHHUILTHHE (

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

Kox Haspamue IIpoBepsiemsbie
pabote! pabots! HHJMKATOpbI Copneprxanue pabOTHI
KOMIIETEHITNH

P1 JlaGopatopHas ITK-3-31;11K-3-
pabora Nel V1;I1K-3-B1
"Co3nanue mpoekra
C HCIOJIb30BaHUEM
Simatic Manager"

P2 JlabopaTopHas IK-3-31;I1K-3-
pabota Ne2 V1;I1IK-3-B1
"U3yuenne KoMaH/

OUTOBOM JIOTHKH
si3pika STEP7 Ha
MpUMepe CUHTEe3a
KOMOHWHATOPHOH
MePEKITF0YaTeEHON
cxembl"

P3 JlabopaTopnas IMK-3-31;I1K-3-
pabota Ne3 Y;IIK-3-B1
"Mcnonp3oBanue
OWUTOB MapKepHOH
namstu"

P4 JlaGopaTopnas MK-3-31;I1K-3-
pabora Ned4 "Cunres | Y1;I1K-3-B1
penenHoi cxemsl ¢
WCTIOJIb30BaHUEM
KaTyILEK C
naMsTb"

P5 JloMamHsst ITK-3-31;I1K-3-
KoHTpoJbHas pabora |Y1;I1K-3-Bl

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

OK3aMeH 10 JUCLUIUIMHE He IPETyCMOTPEH.
JucTaHIIMOHHO 3a4€T C OLIEHKOM MOYET MPOBOJUTHCS B 3NeKTpoHHOM cpene. Tect conepxut 30 3ananuii. Ha pemenue otBoautcs
30 muHyT. Pa3pelieHHbIe NONBITKY - OJIHA.




Ob6pa3zen 3aganuii 7151 3a4€Ta C OLEHKOH, MPOBOIMMOrO AUCTAHIIMOHHO B DIIEKTPOHHOM cpefe:

oooogs

2.

MUKpONpOLECCOpHAsl CUCTEMa IPOrPaMMHUPYEMOT0 KOHTPOJUIEpAa HE COAEPIKUT:
neHTpanbHbIi nponeccop LT (CPU)

010K oIepaTHBHO-3alIOMUHAOIIEro ycrpoiicta mamstu (O3Y)

ncTouHuK nutanus moayns [1JIK

BCTpOeHHBIH Tpaduyeckuii npoueccop (IGP)

IMox monsiTreM — nporpammupyemslie Jorudeckue koHTpouteps! ITJIK(Programmable logic controllers, PLC)

MoApasyMEBarOTCA:

O

6J'IO‘IHO-MOZ[yJ'IBHBIe MUKPOIIPOIECCOPHBIC CUCTEMbI YHUBCPCAJIBHOI'O U 06mer0 Ha3Ha4C-HUs, IPCAHA3HAUYCHHBIC IJIA

ABTOMATU3alUH B PA3JIMIHBIX o0macTax TPOMBINUICHHOCTH, TEXHUKU U C(l)ean PIH)KeHepHOfI JCATCIIBHOCTHU

O

cUCTEeMa YOAJIEHHOTO YIpaBJIEHHs MO3BOJIAIONINE MOTYYUTh YAaNEHHbIH noctyn uepe3 UntepHer mnu JIBC u

MMPOU3BOAUTD YIIPABJICHUEC U aIMUHUCTPUPOBAHUC

nepedepuitHas cucrema padoTaromias oJ| YIpaBICHUEM APYroro 00OpyIOBaHUS.
MOJYJibHas MpouneccopHas CUCTEMA MpEeAHa3HAUCHHAA JJIA MMOJTyaBTOMAaTHYCCKOTO0 UC-TIOJIb30BAHUA.

Ha Bpemst 00paboTKH TaHHBIX KOHTPOJUICPOM HE BIIHSCT:

BpeMsI IIUKJIa UCTIOJTHEHUS

BpeMs LIMKJIAa CEPBUCHBIX OIepanuii

BpeMsl peakny CHCTEMHOW LIMHBI Ha onepaunusx: UreHne/3anuch
Bpems (ha3sl BEIBOAA

Jlnst wero wcnonb3yeTcs CTOpokeBoi Taiimep B cTpykrype [1JIK?
JUISL OTCJICKUBAHUS BPEMEHH IIMKJIa CKAaHUPOBaHUS

JUTS BBIBOJA TaHHBIX Y€PE3 OHpe[[eHeHHHﬁ IIPOMEKYTOK BPEMCHU

U
U

oDoogoWw

6.

JUTS 3a7IepIKKU UHTepdeicoB
JUISL KOHTPOJISL HaJl 3aBHCAHUEM CHCTEMBI.

C Kaxoil 4YacTH HaYMHAETCS pealn3alus CXeMbl IPOTPaMMBbI?
peanu3aiys cXeMbl BCEraa HaUMHACTCS C BBIXOAA CXEMBI.
peann3aiys CXeMBI BCETJa HAYMHACTCS CO BXOJIa CXEMBL.
peann3amms CXeMbl BCETJa HAYMHACTCS ¢ JIF0OOro KIToYa.
peayu3anys cXeMbl BCEra HAuMHAETCS C MEPBOTo KIIoYa.

Kak Ha3bpIBaeTCsI S3BIK MPOTPAMMHUPOBAHUS, TpAaQUUECKH HAauOO0JIee MOTHO COOTBETCTBYIOMINHN IEKTPHISCKUM

MPpUHOUITMATIBHBIM CXEMaM Ha OCHOBE pene?

[ |

7.

FBD
LD
SFC
ST

[Mepen nmxeHepam-pa3padboTurkaM mporpamMmmuoro obecrniedenust [1IJIK ans morydeHus: KoJla HCXOAHOHN MPOTPaMMBI

HEOO0XOIMMO BBIMIOJHUTH (BBIOEPHUTE JIMIIHUH dTar):

[ R [ o R B N o

_
e

[ |

HOAPOOHOE ONHCAHKE 33/1auH (TEXHOJOTHYECKOTro Mporecca

VIIpaBIICHHS WJIM MOHUTOPHHTA);

pa3pabotky obmei 6ok-cxemsl anroputma (BCA) paboTsl KOHTpOILIEpa;
JIeTaNbHYI0 NpopaboTKy HHTepdeiica KOHTpoiepa U BHECEHHE
WCTIpaBJICHUHA B o0IIyI0 U aeTanusupoBaHHbie BCA;

ycranoBka ITJIK u ero oGciyxuBaHme

Bribepute nBe crernupaibubie GyHkiuu si3pika OBJ] (FBD):
WHBEPTHUPYIOIIAE BXOIbI

KOH(}pUrypaus 6J10ka

WHBEPTUPYIOIIUE BBIXOIBI

cnenuukaims 6Jioka

CocrosiHuEe KOMMYTAIlUM M 3HAYCHUS B CUCTUMKAX CIICIHUANBHBIX (YHKIIHOHATIBHBIX OJOKOB MOTYT 001afaTh (hyHKLIMCH:
COXpaHEHHUs

cOpachIBaHUS

0OHOBIICHHS

nepe3anuchblBaHus

Bpems mukiia CKaHUPOBaHHUS SIBISIETCS 0A30BBIM MMOKa3aTeIeM:
6sicTpoaeiicteust I1JIK

yrenreM Bxono0B [1JIK

nporpaMmel ynpasienus ITJIK

ycraHoBKo# BbixoaoB ITJIK
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21.

Kakyto poib BBIMOTHSET IIACCH B IPOMBIIITIEHHBIX KOMIIBIOTEpax?

MPOMEXYTOYHOTO BBIYMCINUTENBHOTO Oydepa

cpezcTBa mpeobpazoBaHus nHTEpdEiica

COEAVMHUTEILHOTO HHTEepdelica miaT

aHaJOT MAaTEPHHCKOMN IIaThl CO BCTPOSHHBIMH IOPTaMHU B/B, HO C BEIHOCHBIM MPOLIECCOPOM

Uro takoe I1JIK u ero ¢pyHkumn?

MIPOMBIIICHHBIN JIOTHYECKUI KOHTPOJUIEP — yIpaBieHHe MPOMBIIUIEHHBIMH MIPOIECCaMHU

MPOrpaMMHUPYEMBIH JIOTUYECKHI KOHTPOJUIEP — YIPABJICHHE TEXHOJIOTUYSCKUMHE MPOLIECCAMH

MIPOTPaMMHUPYEMBIN JIOTHYECKUH KOHTPOJUIEP — MPOTPaMMHUPOBAHUE YCTPONCTB aBTOMAa-THKA U MUKPOKOHTPOJLIEPOB
MIPOrPaMMHUPYEMBIH JJOTHYECKUH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJIOTHYECKOTO Mpo-liecca

TeXHOJIOTHST YHUBEPCAILHOIO 00MEHa IPOMBIIIJICHHBIMA JTaHHBIMH OCHOBAHA Ha:
moxerin COM/DCOM

KJIMCHT-CEPBEPHOM MEXaHH3ME

NPOMBILIICHHBIX POTOKOJIaX 0OMeHa IaHHBIMU

MPOTrPaMMHUPYEMBbIE JIOTHYECKHE KOHTPOJUICPHI

Kaxwue sTanbl BKIFOYaET CHCTEMa KOHTPOJSI M YIIPABICHHS?
pa3paboTKa apXUTEKTYPhl CHCTEMbI aBTOMATH3AIINH
(dopmanu3anys MOCTAaHOBKY 3aJ1a4n

CO3JJaHUC HpHKJ'Ia,HHOﬁ CHUCTEMbI YIPABJICHUSA IJIA OAHOT'O YPOBHS
MOAJIEPXKKA PEATbHOTO PEXKUMa BPEMEHH

[MpuznakoM, KIaCCUPHUIHUPYIOIUM KOHTPOJUIEPHI TI0 YUCITy BXOJOB/BBIXOJIOB, SIBISETCS?
THI aPXUTEKTYPBI

KOHCTPYKTHBHOE HMCITOJTHCHUE

PC-coBMecTHMOCTD

MOIIHOCTE

UYro He oTHOCHTCS K (PyHKIMOHANBEHBIM BO3MOXHOCTIM SCADA-cucTem?
XpaHeHHne HHPOPMaIUU

MaciuTabupyeMocTh 3a1a4

cOop mepBUYHON MH(OPMAIMK O TTapaMeTpax TEXHOJIOTHYECKOTO IIpolecca
opraHm3ays HHHOPMAITNH B BHIE MHEMOCXEM

Pexum KBa3supeCajJlbHOTO BPEMCHU OTHOCHUTCA:
K CUCTEMaM pas3ICJICHHOI'0 BPECMCHU

K IUAJIOTOBBIM CHUCTEMaM

K CUCTEMaM KECTKOI'0 PCaJIbHOTO BPEMEHU

K CUCTEMaM MITKOI0 p€ajbHOTO BPpEMCHHU

OyHKINOHANBHBIMU Y3JIaMH KOHTPOJIIEpA SBISIOTCS?
HaMATh NIPOrpaMm

Qg po-aHAIIOTOBEIE TPpeoOpa3oBaTeIn

LEHTpaJIbHasl aMsTh

LIEHTPAJIBHBIA IpOLECCOp

B kakux KOHTpoJulepax IpHU 3KCIUTyaTallud M3MEHEHUSIM IIOJUIeKaT JIUIIbL I1apaMeTphbl IPOIPaMMBl, a HE cama IIporpaMma
CHELMAIN3UPOBAHHBIE KOHTPOJLIEPHL

KOMAaH/10aIlapaTHbIE KOHTPOJUIEPHI

YHUBEPCAIbPHbIE KOHTPOJIEPHI

TJIK

KonTtposmnepsl, paccuntanubie Ha 10 BXOJIOB/BBIXOAOB SIBISIOTCS?
HaHOKOHTPOJIIEPAMHU

MaJbBIMH KOHTPOJUIEpaMH

CPeHHUMH KOHTPOJUICpaMu

OONBITUMH KOHTPOJLIEPAMH

Cxema ynpaBleHUs IpoleccaMi, Mo KOTOpoil HH(OPMAIMOHHbIE TOTOKH OT Pa3HBIX 0OBEKTOB CXOAATCS B OJUH Y3€l-

KOHTPOJIJICP BO3MOXHA B CJIydac

U
|
U

22.

ME30HHHHBIX TEXHOJIOTHH
pacnpeaCIUTEIIbHBIX MOAYJIBHBIX CUCTEM
MaruCTpajJbHO-MOAYJIBbHBIX CTaHAApPTOB

XapakTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBIISIFOTCSA:
CBsi3b ¢ ycTpoiicTBaMU CONPSIKEHUS
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00paboTKa TaHHBIX B PEATbHOM PEXHME BPEMCHU
OJTHOBPEMEHHOE BBINIOJHEHNE HECKOJBKUX 3a/ad Ha Pa3iIMYHBIX 00padaThIBAIOIIUX YCTPOHCTBAX
B3aNMO/ICHCTBHE CO CMEXHBIMHU ITPOIIECCAMHU

ITaMATh TaHHBIX KOHTPOJIEPA MOXKET COAEPkKaTh
MOCTOSIHHbIE BEJIMYMHBI, TAOINYHbIC 3HAUCHUS
CXEMy 3aITycKa

KOMAaH[bl, IPUKJIAJIHbIE KOMAHbI

ycTpoiicTBa copoca

TaliMepsl

[To Tumy U3MeHseMbIX JaHHBIX BBIIENSIOT TPAaH3AKIHH
HeIpepbIBHBIE

TT0JT30BaTEIIbCKIE

JTUCKpPETHBIE

MTOPOXK/ICHHBIC

CEHCOpHBIE

Ilo Tumy nocryniaeHus TpaH3aKUUA B CUCTEMY BBIACIAIOT
HENPEPBIBHBIC, AUCKPETHBIE

KECTKUE, KPETIKUE, MITKUE

HEPUOJIUYECKHUE, allePUOIUUECKHE

IIPEIONPEACICHHBIE, IIPOU3BOJIBHBIC

CEHCOPHBIE, TOPOXKIEHHBIE, MOJIb30BATEIBCKUE

K Tpanzakiusm, MoguuuupyonmM 6a3oBble 00BEKTH 0a3bl JAHHBIX,0THOCSITCS
10JIb30BaTEbCKHE

MTOPOKACHHBIE

CEHCOpHBIC

K «neccumucruyeckum» nporokosiam bJ[ PB otHocsTCs
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMN pe3epBUPOBAHUS KaHaoB nepenauu AaHHbIX B ACY TII BBINONHAIOT:
JIOKAJIbHBIE KOHTPOJUIEPHl HUXKHETO YPOBHS

UHTEJIEKTyaabHble KOHTPOILIEPEI

ONepaTOpPCKUE CTaHIIUU

Ha uro opuentuposano nporpammuoe obecredeHne SCADA?

omucaHue 0OBEKTHO-OPHEHTHPOBAHHBIX MOeNeit

obecrieuenne uHTEpdeiica MeXIy AUCIETIEPOM M CHCTEMOM YIPaBICHHUS
OMHUCAHUE CTPYKTYPHBIX MOJENei

Kakue tpanzakuuu nonmwkatot npoussoaureiabHoct CYB]l PB B ciydae 3aaepixku
C )KECTKMMH JUPEKTUBHBIMH CPOKaMU

C KpEeNKUMH TUPEKTUBHBIMU CPOKaMHU

C MSTKUMH JUPEKTHBHBIMU CPOKaMH




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

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

PesymeTar oneHnBaHUA Kpurepuu orneHkn

«3aYTEHON: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBITIOJIHEHHH.

«HE 3a4TECHO! CTyneHT He BBINOJIHUI WM BBIOJIHWI HEIIPAaBHIBHO 33aHMsl KOHTPOJIBHOI paboTsl. OlleHKa 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
«yAOBJIIECTBOPUTEIILHOY.

[Ipn moBeneHNM 3a4eTa ¢ OUEHKOI KPUTEPHSIMU OIICHKH SIBIISIOTCS

O1eHKa «OTJIMYHOY - 00yJaIOLIHiics OKa3bIBaeT TITyOOKHe, NCUEPIIBIBAIOIINE 3HAHUS B 00beMe POUICHHONM IPOTPaMMBI,
YBEPEHHO AEHCTBYET IO IPUMEHEHUIO MOTyYCHHBIX 3HAaHNH Ha NPAKTHKE, TPaMOTHO M JIOTHYECKH CTPOMHO U3JIaraeT MaTepual pu
OTBeTe, yMeeT (pOPMYITPOBATH BEIBOBI M3 N3JI0KEHHOTO TEOPETHIECKOTO MaTepraa, 3HaeT OMOJHUTEIHHO PEKOMEHIOBAaHHYIO

JIUTEpaTypy.

O1eHKa «XOPOLIO» - 00yJaroNIuiics MOKa3bIBaeT TBEP/bIC U JOCTATOYHO IIOJIHbIE 3HAHUS B 00bEME NIPOHICHHON IPOrpaMMBbl,
JIOITyCKaeT He3HAUNTEIbHBIC OIMMOKH ITPH OCBEIICHUH 3aJaHHBIX BOITPOCOB, MPABHJIBHO JNEHCTBYET MO IMPHMEHEHHIO 3HAHUH Ha
MpaKTHKE, YETKO U3JIaracT MaTepHall.
OLeHKa «yJIOBIETBOPUTENBHOY - 00yJaroLIuiics: MOKa3pIBaeT 3HaHKS B 00beMe MPOHACHHOI NPOrpaMMBbl, OTBETHI M3J1araeT XOTs U ¢
OIMOKaMu, HO YBEPEHHO HCIIPABIISIEMBIMH MOCIIE JIOTIOIHUTEIBHBIX ¥ HABOSIINX BOIPOCOB, IIPABHIIBHO ACHCTBYET 10
NPUMEHEHHIO 3HAHWH Ha MTPaKTHKE;
Or1eHKa «HEYOBIETBOPUTEIHHOY - O0YJArOLIHIACS JOMyCKaeT TpyOble OITHOKY B OTBETE, HE IIOHUMAET CYIIHOCTH HU3/1araeMoro
BOIIPOCa, HE yMEET IPUMEHSTh 3HAHUS Ha IIPAKTHKE, AACT HEMOJIHbIC OTBETHI HA JOIOJHUTEIbHBIC H HABOSIINE BOIPOCHI.

IIpn moBeneHNM 3aueTa ¢ OLEHKOI B JOpMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMH OLCHKH SBIISFOTCS:

«OTIMIHOY:
«Xopouoy:
«Y IOBJIETBOPHUTEIHLHOY:

Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
Honyuernue ot 75 no 90 % OaIUIOB MO TECTY NPHU BBHINOJHEHHH TECTA 32 PErIIAMCHTHPOBAHHOE BPEMs
IMonrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHME

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN

3arnaBue

Bubanoreka

W3parenscTBoO, rOf, 311. aapec

JI1.1 | B.B.Kaurun

ITpoMBlIIIEHHBIE KOHTPOJLIEPHL
B CUCTEMAaxX aBTOMaTHU3aluu
TEXHOJIOTHYECKUX IPOLIECCOB::
Vueb. mocobue

Crapsrit Ockox: THT, 2016,

JI1.2 | B.B. Urnarses, U.C. IIporpammupyemsle Taranpor : KOxHBII (enepanbHbIi
Kobepcu, O.b. KOHTPOJUIEPHI: yueOHOe yHUBepcHTeT, 2016,
Crnupugonos, B.W. nocooue https://biblioclub.ru/index.php?
OuHaeB page=book red&id=493057

JI1.3 [Ceprees A. U., ITporpamMupoBanue OpeHOyprckuii rocynapcTBEHHbIH

YepHoycoBa A. M. ,
Pycsies A. C.

KOHTPOJIIEPOB CUCTEM
aBTOMATHU3AIMH: YIeOHOE
nocobue

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

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubimorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI2.1 [ M.M.KoBanés

JIMcKpeTHas ONTUMH3AIINS.
Hemouncnennoe
IpOrpaMMHUPOBAHUE: YICOHUK

Enuropun YPCC, 2003,

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

IIporpammupoBanue
MPOMBIIIIECHHBIX
KOHTpPOJUIEpOB: YueOHOe
nocobue

CIIG.: Jlans, 2011,

JI2.3 | BonmoBo3zos AM

MUuKpOKOHTPOJLIEPHI IS
CHCTEM aBTOMATHKH : ydeOHOe
nocobue

Bomnorna: Undpa-Umxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183

JI12.4 |Ilerpos U.B.

IIporpammupyemsie
KOHTpoJuiepbl. CTaHAapTHEIE
SI3BIKU U IIPUEMBI IIPUKIIAHOTIO
IIPOEKTHPOBAHUS

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




6.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTEIH 3arnaBue buGmmoreka W3narenbcTBo, Tof1, 311. apec
JI3.1 | Hayuno- Jlaboparopusiii crern "TIJIK Yemstounck, 2009,

IIPOU3BOJICTBEHHOE Siemens": TexHmueckoe

IpeApusTHE OIMCAHUE U METOJUYECKUE

"YuebHasi TeXHHKa- yKa3aHUs K BBIIOJIHEHHUIO

Ipogpu" 1a00paTOPHBIX PabOT

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 | OcHoBel mporpamMmupoBanus Ha STEP 7 http://www.step7-pro.ru/

3 SIMATIC nporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJLIEPHI

93 | Poccuiickas HaydHas sneKTpoHHas OMOIHOTEKa www.elibrary.ru

24 | KubepJlenunka https://cyberleninka.ru/

55 | IIporpammupyeMble IPOMBIIUIEHHBIE KOHTPOJUIEPHI https://lms.misis.ru

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

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

1.4 |Zoom

1.5 [MATLAB & Simulink

6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOodeccCHOHANBHBIX 023 TaHHBIX

ni (1L http://xadenpa-33.pd/ - caift xadeapsl «DmeKTpo’HEPTETUKA UINEKPOECXHUKAY.
n2 |2 http://www.step7-pro.ru/ - OCHOBBI IIPOrpaMMHUpOBaHus Ha Step 7.
nus3 |3. http://www.is-com.ru/catalog.html?id=625 - xaramor koHTpoJUIepoB Siemens
n4 |4. http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyembie SIEMENS koHTpoUIEphI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne
139 VYuebnass maboparopuss (koMmmbloTepHbIi | Komruiekt — yueOHoW  mebenm Ha 24 Mecta s
KJacc) Kabuner KypCOBOTO u | oOydatonmxcsi, 12  cTalMOHAPHBIX KOMITBIOTEPOB  JIJIS
JUIUIOMHOTO OPOCKTHUPOBAHMS, | 00yJaromuxcsi, |  CTaliOHAPHBIA  KOMIIBIOTEp IS

CaMOCTOSITENILHON paboThl 00yyaromuxcs | mpenojgasatens (Bce € BBIXOJOM B HMHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTtop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC
Vuusepcurera MUCHUC 4yepe3 nuYHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, uIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

B npomecce n3ydeHns ANCIUIUTIHEI BBIACISIOT 1BA BU/IA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAyAUTOPHA. AyIUTOpHAas
caMocCTosTeNbHas paboTa Mo JUCHUIIIMHE BRIMOTHACTCS Ha YUeOHBIX 3aHATHAX [OJ] PYKOBOJCTBOM IIpernofaBaTels. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IaHupyemas yueOHast pabora 00yJaromuMcesl, BBINOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOIABATENs, HO O€3 €ro HEMOCPEeACTBEHHOT0 ydacTus. CaMocTosITeNnbHas paboTa, He
HpeIyCMOTPEHHAs IPOrpaMMON yaeOHOH JUCIUIIINHEI, PACKPBIBAIOIIECH M KOHKPETU3UPYIOLIEH ee CoJiepikaHne, OCYIECTBIICTCS
00yJaroumMcs THULUATHBHO, C 1IEbI0 pean3alui cOOCTBEHHBIX YUeOHBIX  HAy4YHBIX HHTepecoB. [l 6onee 2 eKTUBHOTO
BBITIOJIHEHMS CAMOCTOSITENILHOM pabOTHI 110 AUCIUIUIMHE MPENIOJaBaTellb PEKOMEH/IYET HCTOUHUKH I pabOThI, XapaKTepH3yeT
Han0oJjee PalMOHAIBHYIO METOANKY CAMOCTOSITENIbHON PabOThI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS pabOTHI U T.
1. Bunel 3aganuii 1 BHEAyIUTOPHON caMOCTOSTENbHON pabOThI, UX COAEpIKaHKUE U XapaKTep MOTYT UMETh BAPUATHBHBIN U

I depeHIMPOBaHHbINA XapakTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOeHHOCTH oOyuatomerocs. CamocrosrenbHas paboTa MOXeT
OCYIIECTBIATHCS HHIUBHIYAIBHO HITH IPYIIIIAMK CTYyAEHTOB online (paboTa B 3IeKTPOHHOH HH(POPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), gacTpio KOTOPOI HEMOCPEACTBEHHO MPeIHA3HAYEHHOH AJIS OCYIIECTBICHHS 00pa30BaTeILHOTO
npoliecca siBisieTcs JNeKTpoHHbIN o0pa3oBarenbHblit pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBUCUMOCTH OT II€JIH, 00beMa,
KOHKPETHOI TEMaTHUKK CaMOCTOSATENBHOM paboThl, ypOBHS CIOXKHOCTH. BO3MOKHO IpOBe/ICHIE CHHXPOHHON paboThI CO
CTYICHTaMH C UcIoib3oBaHneM Microsoft Teams nimm Zoom. KoHTpous pe3ynbTaToB BHEAYIUTOPHON CaMOCTOSTEIBHON pabOTEI
OCYIIECTBIIETCA B Ipeenax BpeMeHH, OTBEJCHHOTO Ha 00s3aTeIbHbIE yIeOHbIE 3aHATHA 0 JUCLUIIINHE Ha MPAaKTHYECKUX ,
1a60paTOPHBIX 3aHATHAX.




