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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
YIIpaBIEHHS TEXHOJIOTHICCKUMH ITPOIIECCaMH

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.06

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | OO0mas sHEepreTuka

2.1.2 | IIpoekTupoBaHHE INMEKTPOTEXHHYCCKUX YCTPOUCTB

2.1.3  |I[IpombllITIEeHHBIE KOHTPOJLIEPHI

2.1.4 |IIpou3BoICTBEHHAs MPAKTHKA

2.1.5 | CunoBas 31€KTpOHUKA

2.1.6 | Teopus MeKTpOIpPUBOAA

2.1.7 |LudpoBas n aHamoroBas MEKTPOHUKA

2.1.8 |Pemenue npuknagHeIxX 3aaa4 ¢ ucnons3oBanueM MATLAB

2.1.9 | Onekrpuueckue U AEKTPOHHBIE ANIAPaTh

2.1.10 | OnekTpuuecKkue MaIIuHbI

2.1.11 |YueOHas npakTuKa

2.1.12 | IIpoeKkTHBIN OIXO/ B TEXHUKE

2.2 Jucuunianubl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOXOAUMO KaK
NnpealecTByIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSAMHA

IK-3: Cnocoden IKCILTYAaTUPOBATDH JJIEKTPOMEXAHUICCKUE CUCTEMBI H ABTOMATU3UPOBAHHbLIC CHUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOAOB

3HaTh:

IIK-3-31 MeTop!I ¥ TEXHUUECKUE CPEICTBA SKCILTYaTAl[HOHHBIX UCTIBITAHUI U TUATHOCTUKH MPOMBIIUICHHBIX KOHTPOJLIEPOB

MK-2: Cioco6eH MpoeKTHPOBATH CHCTEMBI JIeKTPONPHBO/IA M ABTOMATH3HPOBAHHBIE CHCTEMBI YIIPABJIEHHS €
HCMOJIb30BaHHeM HU(POBBIX TEXHOJIOT Uil

3HaTh:

ITK-2-31 cTpyKTypy ¥ SA3BIKH IIPOTPAMMUPOBAHUS MUKPOIIPOIIECCOPHBIX KOHTPOJLICPOB

IIK-3: Cnioco6eH IKCIIYyaTHPOBATH JIEKTPOMEXaHUYECKHEe CHCTEMbI H AaBTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIECHUS
JJIEKTPONPHBOIOB

Ymern:

[TK-3-V1 cocraBisaTh 3asBKA HA 00OPYOBAHHE U 3aMaCHBIE YaCTH

IIK-2: Cnioco0eH NpoeKTUPOBATH CHCTEMBbI JJIEKTPONIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCNO/Ib30BaHUeM HU(POBLIX TEXHOJIOT U

Ymerb:

TIK-2-V1 ucnons3oBath A3b1ku nporpammuposanus [1JIK

MK-3: Cnocoben IKCILTYaTUPOBATDH 3JIEKTPOMEXAHHICCKUE CUCTEMbI H AaABTOMATU3UPOBAHHLIC CUCTEMbI YIIPABJICHUS
JJIEKTPONIPUBOA0B

Baanernb:

[IK-3-B1 MeTomamu OLIEHKH TEXHHYECKOTO COCTOSHHS B OCTATOYHOTO pecypca 000pyI0BaHHS

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPUBOAA H ABTOMATU3MPOBAHHbIE CHCTEMbI YIIPABJIEHHS €
HCIO0JIb30BAHNEM HU(PPOBHIX TEXHOJIOTHIA

Baagern:




IIK-2-B1 mMeTomamu onucaHus CTPYKTYPHI M AITOPUTMOB (PYHKIIMOHUPOBAHHS MAKETOB YIIPABISIOIIMX HH(POPMAIIMOHHBIX U
MCIOJHUTENBHBIX Moayieit TIJIK

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pa3gen 1. Pazpen 1.
OcHoOBHBIE NOHATHUS
MPOMBbINILTEHHBIX
KOHTPOJ11€epOB

1.1 Ponb u 3agauu cucrem 8 10 T1IK-3-31 I1K-3- JI1.1 J11.2
aBTOMAaTHU3alMM Ha 0a3e V1IIK-3-Bl JI1.3J12.1
MIPOTPaMMHUPYEMBIX ITK-2-31 IIK-2- J12.3
JIOTHYECKUX KOHTPOJLIIEPOB. V1IIK-2-B1 | 219233 54
OCHOBHBIE IOHATHS U 35 26
onpeneneHusi. CuCTeMbI
cuncienus. /Jlex/

1.2 Co3znaHue npoexra ¢ 8 2 TIK-3-31 IIK-3- | JI1.1 JI1.2 I'pynnosoe
WCTOJb30BaHUEeM Simatic V1IIK-3-Bl JI1.3J12.1 3aHATHE
Manager [MK-2-31 TIK-2- JI2.3J13.1
/J1a6/ VI1TK-2-Bl | 2132233 54

35 26

1.3 AnmnapaTHble U 8 8 TIK-3-31 TIK-3- | JI1.1 JI1.2 KM1 P1
MIpOrpaMMHBbIE IPUHLIUIIBI V1IIK-3-Bl JI1.3J12.1
peanu3anyy ynpaBISIONIUX U [TK-2-31 TIK-2- JI2.3
KOHTPOJIMPYIOIUX YCTPOUCTB VI1TK-2-Bl | 2132233 54
Hacrpoiika Siemens S7-300 35 26
Mp/

1.4 ArnmnapartHele U 8 12 K-3-31 IIK-3- | JI1.1 JI1.2
MPOTPaMMHBIE IIPUHIIUIIBI V1IIK-3-B1 JI1.3J12.1
peanu3anyy YnpaBIsSOUX 1 TIK-2-31 IIK-2- J12.3
KOHTPOJIUPYIOLIUX V1IIK-2-B1 | 313233 24
ycrpoiicts. [IpenmyiecTBo 95 06
MPOTPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
repe] yCTpoicTBaMu ¢
anmnapaTHOM peanusaiuen
anroputMmoB yrpasnenus /Cp/

Pa3gen 2. Paznen 2.
BHyTpeHHssi apxuTeKTypa
cucTeM Ha 0ase
NMPOrpaMMUpyeMbIX
JIOTMYeCKMX KOHTPOJJIEpOB

2.1 Tunoas apxurekrypa 8 11 MMK-3-31 IIK-3- | JI1.1 JI1.2
CepUIUHBIX V1IIK-3-B1 JI1.3J12.1
IIPOrpaMMUPYEMBIX [K-2-31 IIK-2- 2.3
JIOTHYECKUX KOHTPOJIJIEPOB. VI1T1IK-2-B1 | 312233 54
[InHbI, MPOTOKOT 0OMEHa, 25 26
TEXHUYIECKUE CPECTBA.

Opranuzanust oOMeHa
HHpOpMALIUT MEKTY
OTIIENIHBIMU JIEMEHTAMHU
KOHTpouepa. /JIex/

2.2 IToxxnroueHre TaTYUKOB U 8 4 T1IK-3-31 I1K-3- JI1.1 J11.2
BHEIHHUX TeprdepuiiHbIX V1 IIK-3-Bl JI1.3J12.1
YCTPOMICTB IK-2-31 IIK-2- J12.3
Opranusanus oOMeHa V1IIK-2-B1 | 219233 54
HHGOPMALIUH MEXKTY 25 56

OT/ICTIbHBIMH JIEMEHTAMU
KOHTpOJLIepa.
Mp/




23 W3ydenne komana OUTOBOM 2 MK-3-31 TIK-3- | JI1.1 J11.2 I'pynnosoe
noruk si3bika STEP7 Ha V1IIK-3-Bl JI1.3J12.1 3aHATHE
IIpUMeEpE CUHTE3a IK-2-31 [IK-2- | JI2.3JI3.1
KOMOHMHATOPHOU V1IIK-2-B1 | 212233 54
MEPEKTIOYaTeNbHON CXEMBI 35 26
/J1ab/

2.4 Hcnonms3oBanue OHTOB 2 TIK-3-31 IIK-3- | JI1.1 JI1.2 I'pynnosoe
MapkepHoil namsitu /J1a6/ V1IIK-3-Bl JI1.3J12.1 3aHATHE

IK-2-31 [IK-2- | JI2.3J13.1
VI1TK-2-Bl | 2132223354
3536

2.5 Kondurypuposanue 11 MK-3-31 TIK-3- | JI1.1J11.2
LIEHTPAJILHOM CTOMKH. V1 IIK-3-B1 JI1.3J12.1
Kondurypuposanue MK-2-31 TIK-2- | JI2.2J12.3
JIeLEHTpaIM30BaHHON V1 IIK-2-B1 D152 03354
nepudepun s 35 26
PROFIBUS /Cp/

Pazgen 3. Pazpea 3.
MeTtoabt
NMPOrpaMMHUpPOBAaHUs B
CHCTeMaX Ha OCHOBe
NMPOrpaMMHPYEMBIX
JIOTHYeCKUX KOHTPOJLIEPOB

3.1 OO01Me cBeaeHus 0 6 TIK-3-31 T1IK-3- JI1.1 J11.2
MPOTrPAMMHUPYEMBIX V1 IIK-3-B1 JI1.3J12.1
KOHTpoJuiepax. OCHOBBI ITK-2-31 IIK-2- J12.3
pa3pabOTKU CTPYKTYPHI V1IIK-2-B1 | 212233 54
MpOrpaMMel. SI3bIK 35 26
nporpammupoBanust STEP7.

Oo0mue cBeseHns 0 OJII0YHOM
SI3BIKE TIPOTPAaMMHPOBAHUSL.
Opranu3auuoHHbIe OJIOKU:
CTPYKTYypa POTPaMMBI.
OpraHu3aoHHbIe OIOKH:
HUKInYeckas o0paboTka
IIPOrpaMMBl.
OpraHu3anoHHbIe OIOKH:
00paboTKa IpOrpaMMBI C
npepbiBaHUAMU. OYHKINU U
(hyHKIMOHAIIBHEIE OJOKH.
Bbnoku paHubIX. SA3BIKNH
MIPOrpaMMHUPOBAHUS
SIMATIC, ucnosns3yemsbie B
STEP7. buroBsie noruueckue
onepauuu. Onepamnuu ¢
Tpurrepamu. Onepauuu co
cyeTyukamu. TaiiMepHble
KoMaHsl. /JIex/

32 DyHKUNU U 6 TK-3-31 TIK-3- | JI1.1 JI1.2
(yHKUIMOHATBHBIE OJOKH V1 IIK-3-B1 JI1.3J12.1
S3bIKK IpOTPaMMHUPOBAHUS [TK-2-31 TIK-2- JI2.3
SIMATIC, ucnons3yemsie B V1IIK-2-B1 2122 23 254
STEP7 35 26
Mp/

33 CuHTE3 peseifHON CXeMBbl C 3 MMK-3-31 IIK-3- | JI1.1 JI1.2 I'pynmosoe
HCIIOJIb30BAHUEM KaTYIIEK ¢ V1IIK-3-B1 JI1.3J12.1 3aHSATUE
namsTeio /J1ab/ TIK-2-31 TIK-2- JI2.3713.1

VIIIK-2-Bl | 2122323 54
35 26

34 Wzyuenue komans 8 IMK-3-31 TIK-3- | JI1.1 JI1.2 KM4 P4
BBIJIETIEHNS (PPOHTA. V1IIK-3-B1 JI1.3J12.1
N3ydyenune komaH paboThI C [TK-2-31 TIK-2- JI2.3J13.1
aKKyMyJIAITOPOM IIpoleccopa VY1 IIK-2-B1 010923354
u ajpecarmu TaHHBIX /Cp/ 3536




3.5 AHanu3 3bIKOB 8 16 TIK-3-31 TIK-3- | JI1.1 JI1.2
nporpammupoBanus STL, V1 IIK-3-B1 JI1.3J12.1
FBD. O630p ncnoib3yeMbIx MK-2-31 TIK-2- | JI2.2J12.3
JIOTUYECKUX 3JIEMEHTOB U UX VI1TK-2-Bl | 21322323 54
peanu3anms ¢ IOMOUIBbIO STHX D5 D6
s1361KOB. [Ipomecc paboTsI ¢
AKKyMYJIATOpaMH1
nporpamMel. Pa3paboTtka
IIPOrpaMM COIJIaCHO
YKa3aHHOMY THITY 00BEKTA.

Brinonnenne nomanseit
(KOHTPOJIBHOIN)

pabdoter  /Cp/

Paznen 4. Paznen 4.
Opranuszanusi BHEIIHUX
cBsI3eil cUCTEM HA OCHOBe
NPOrpaMMHIpyeMBbIX
JIOTHYECKUX KOHTPOJLIEPOB

4.1 Opranu3zanus cBsizu 8 7 TIK-3-31 TIK-3- | JI1.1 JI1.2 P5
KOHTPOJIEPOB C V1 I1IK-3-Bl JI1.3J12.1
nepupepuiHBIMH ITK-2-31 TIK-2- J12.3
yCTpoHCTBaMU (BHEIITHUIA V1IIK-2-B1 2103223354
unTtepdeiic). CompsoxeHue 3536
IU(POBBIX U AHATIOTOBBIX
yerpoiicts. Mcnonb3oBanue
aHaJIoro-IM(pPOBEIX U IHUPO
-aHaJIOTOBBIX
npeoOpa3oBaTeneii B
cucTeMax ¢
MPOTPaMMHUPYEMBIMHU
JIOTHYECKUMU
KOHTPOJUIEPAMHU.

INocnenoBatenbHbI U
napaienbHbIi HHTepEHCh.
[IporpamMmmupyemsbrit
unaTepdeiic. Cucrema
npepbiBanuil. [IporpaMMHbIi
BBOA-BeIBOA. /Cp/

4.2 Conpsbkenne nuppOBLIX U 8 8 TIK-3-31 TIK-3- | JI1.1 JI1.2 P5
aHAJIOTOBBIX YCTPOWCTB V1IIK-3-B1 JI1.3J12.1
[TocnenoBarenbHbIN 1 TIK-2-31 TIK-2- JI2.2 J12.3
napajienbHbIi nHTepdeiich VI1IK-2-Bl | 2122323 54
/Cp/ 35 26

4.3 Peanu3zanus cueT4nKoB. 8 8 MMK-3-31 IIK-3- | JI1.1 JI1.2 P5
Nzydyenne koman paboTHI C V1IIK-3-B1 JI1.3J12.1
taitmepamu /Cp/ TIK-2-31 TIK-2- JI2.3J13.1

VIIIK-2-Bl | 2122323 54
35 26

4.4 PaspaboTka nmporpamm 8 16 K-3-31 IIK-3- | JI1.1 JI1.2 P5
COTJIaCHO YKa3aHHOMY THILY V1IIK-3-Bl JI1.3J12.1
obwexra. CocraBieHue MK-2-31 TIK-2- | JI2.2J12.3
MIPOTPaMM YIIPABIICHUS IS V¥1IIK-2-Bl 21 92 23 B4
koHTpoJuiepoB S7-300 ¢ 35 56
WCTOJIb30BaHUEM
AHAJIOTOBBIX YIPaBJISIOLINX
curnanos. [logroroska k
3a4eTy ¢ oreHkoi. /Cp/

4.5 [IpoBenenue 3auéra c 8 4 MK-3-31 [IK-3- | JI1.1 JI1.2
oreHkoit /3au€rCOn/ VY1 IIK-3-Bl JI1.3J12.1

IK-2-31 TK-2- 2.2
V1T1IK-2-Bl JI2.3713.1
21222354
35 26

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
KM MepOTIpUsTHE HHIMKATOPBI Bonpocs! 11 oAroTOBKU
KOMIIETEHITNH
KM1 JlaGopatopHas ITK-3-31;11K-3- 1. ITepeuncnure ocHoBHBIC TapameTpbl [TIJIK S7-300.
pabora Nel Y 1;IIK-3-BL;IIK-2- | 2. KakoBa ob6xacts npumenenus [TJIK S7-300?
"Co3pmanme npoekra | 31;IIK-2-YI;IIK-2- | 3. Kakasg nocienoBaTeasHOCTS paboTh! pH KoH(uTypuposanun [1JIK?
C UCIIOJIb30BaHUEM B1 4. Kak BeIoHUTH U3MeHeHue aapeca MPI u agpecoB monyneit Bxona u
Simatic Manager" BBIXO1a?
5. Moryr 11 BXOZHBIE M BBIXOIHBIE MOIYJIH UMETh OJTMHAKOBEIE agpeca’?
KM2 JlabopaTopnas [K-3-31;I1K-3- 1. B kakux ciydasix onmpaBiaHo MPUMEHEHHE ACIEHTPATN30BaHHON
pabora Ne2 YL;IIK-3-BI;IIK-2- | nepudepun?
"Usyuenne komaun | 31;ITK-2-V1;ITK-2- | 2. Kakas mocienoBarenbHOCTh paboThl pu KoHpurypuposanuu [1JIK ¢
OHUTOBOI JTIOTHKH Bl JIELIEHTPaIN30BaHHON
si3bika STEP7 Ha nepudepueii?
IIpUMepe CUHTE3a 3. Kak BeimonHUTH n3MeHeHue aapeca MPI u agpecoB moayneit DP
KOMOHWHATOPHOM BXOJ1a ¥ BbIXOJa?
HepeKIoYaTeabHO I 4. MoryT 11 BXOJHBIE U BBIXOAHbIE MOLYynU DP nmers onuHakoBble
CXeMBI" aapeca?
KM3 JlaGopaTopHas ITK-3-31;11K-3- 1. Kak onpenenuts 00beM U pacnpeneneHne 00iacTeld CHCTEMHOM
pabora Ne3 YI;IIK-3-B1;I1K-2- | mamsiTé mpo1ieccopHOTo
"Hcnonp3oBanue 3L;IIK-2-Y1;I1IK-2- | moxyns?
OUTOB MapKepHOI B1 2. Kakoe nazHauenue Out cnoBococtostus? [lepeuncnure Bce OUTHI U
namsitu" JUISL KQXKJIOTO MIPUBEANTE €r0 Ha3HAUCHHeE.
3. Uro Ttakoe ckoOOYHEIH cTek? B kakoM ciydae OH HCIONb3yeTcs?
IIpuBemure mpuMep MPOTpaMMbI HCTIOJIB30BAHIS CKOOOYHOTO CTEKA.
4. Yro takoe «1 nepen NJIN»? B kakux ciaydasx UCHOIb3YeTCs 3Ta
onepauus. [Ipuseaure
IpUMep IPOrpaMMBI CIIOIh30BaHNE ITOH OTIeparuy.
5. Kakoe Ha3HaueHne koMaH BbAeneHus pponTa? IIpuBenute
MIPUMEPHI peann3aluy dTHX
KOMaH/I.
6. Kax ncrions3yrotcest OUTH MapKepHOI MaMATH IIPU pean3ain
JIOTHYECKHX cXeM?
KM4 JlaGopaTopHas MK-3-31;11K-3- 1. Kakoif anroputm MCIoJIb30BaHUS CUETUYHKA?
padota Ne4 "Cunte3 | V1;IIK-3-B1;IIK-2- | 2. Kakue THIBI CUETYNKOB UCTIOIB3YIOTCS M KAKOBBI HX OCOOCHHOCTH?
penenHoi cxemsl ¢ 31L;IIK-2-Y1;11IK-2- | 3. Kak coxpaHUTh JaHHBIE B CUETYHKE MTPHU BBIKIIOYEHUH TUTAHUS C
HCII0JIb30BAHUEM B1 TIJIK?
KaTyIIEeK C 4. Kaxkast HociiefoBaTeIbHOCTh pabOTHI IIPH COCTABICHUH IPOrPAMMBI
naMsTb0" qutst THIK?
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsemslie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Jlaboparopras IK-3-31;11K-3-
pabora Nel V1;IIK-3-B1;I1K-2-
"Co3pnanue npoekra | 31;11K-2-V 1;I1IK-2-
C UCIOJIb30BaHUEM B1
Simatic Manager"
P2 JlaGopaTopnas MK-3-31;I1K-3-
paboTa Ne2 Y 1;IIK-3-B1;I1K-2-
"N3yuenne xkomann | 31;I1K-2-V1;TIK-2-
OUTOBOI JTOTUKU B1
si3bika STEP7 Ha
mpuMepe CHHTe3a
KOMOWHATOPHOH
MIEPEKIIIOYATENBHON
cxeMsl"
P3 JlabopaTopnas IK-3-31;I1K-3-
pabora Ne3 VI;IIK-3-B1;T1K-2-
"Ucnonb3oBaHue 31;IIK-2-VY 1;T1K-2-

OUTOB MapKepHOU
maMsiTa"

Bl




P4 Jlaboparopras IK-3-31;11K-3-
padota Ne4 "Cuntes |V 1;I1K-3-B1;I1K-2-
penenHoi cxembl ¢ 31;IIK-2-V 1;1IK-2-

HCII0JIb30BAaHUEM B1
KaTyIIeK C
MaMATbIO"
P5 JlomamHsst ITK-3-31;I1K-3-

KOHTposbHas pabora | Y 1;ITK-3-B1;I1K-2-
31;IIK-2-Y1;I1K-2-
Bl

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

DK3aMeH Mo TUCHHUIUIMHE HEe MPETYCMOTPEH.

JucTtannuonHo 3a4€T ¢ oueHKo# MoxkeT npoBoauThes B LMS Canvas. Tect conepxut 30 3amanuii. Ha pemenue otBoaurcs 30
MUHYT. Pa3peleHHble MOMBITKY - OHA.

OO6pa3err 3aianuii 1715 3a4€Ta ¢ OLIEHKOH, MPOBOAMMOro nuctaHiionHo B LMS Canvas (I1K-2-31,B1,VY1; [1K-3-31,B1,Y1; YK-5-
31,B1,V1:

1. MukponponeccopHas CHCTeMa IIPOrpaMMHUPYEMOT0 KOHTPOJUIEpa HE COAEPXKHT:

O neHTpanpHbii npoueccop LII (CPU)

O 0JIOK oTepaTUBHO-3aOMUHatoIIero ycrpoicrsa namsatu (O3Y)

O UCTOYHMK nuTanus Moxyns I1JIK

O BCTpPOEHHBIN rpadudeckuii mpoueccop (IGP)

2. IMon monsiTHeM — mporpamMmupyemslie Jormdeckie koHTpoiuteps! [IJIK(Programmable logic controllers, PLC)
HOAPa3yMEBAIOTCA:

O 6710YHO-MOYTbHBIE MUKPOIPOLIECCOPHBIE CUCTEMBl YHUBEPCAIBHOTO M OOILEro Ha3Haue-HUs, NpeJHa3HauCHHbIC Ui
aBTOMATH3alUH B PA3INYHBIX 00JIACTSX MPOMBIIIICHHOCTH, TEXHUKH U chepax HHKEHEPHOH AesSTeIbHOCTH

O CUCTEMA YJAJIEHHOT'O YIpaBJICHUs IO3BOJIIOLINE NOIYUUTh yaaléHHbll nocryn uepe3 WUnrtepner wiu JIBC u
IPOU3BOAUTH YIPABICHUE U aAMUHUCTPUPOBAHNE

O nepedepuiiHas cuctema paboTaromas 1oJ| yIpaBIeHUEM APYroro 000pyHaOBaHHMSI.

O MOJyITbHas TIPOIIECCOPHAs CHCTeMa MpeaHa3HauYeHHas I MOIyaBTOMATHYECKOTO HC-TIOJIh30BaHMS.

3 Ha Bpemst 006paboTKu TaHHBIX KOHTPOJUIEPOM HE BIHSET:

| BpeMs IIUKJIA UCIIOIHEHHS

O BpeMsI IIUKJIa CEPBUCHBIX OTIeparnii

O BpeMsI peakIui CUCTEMHOI MUHEBI Ha onepanusax: UTreHue/3amuch
| BpeMsi (asbl BBIBOJA

4. Jlig 4ero ucnoib3yeTcst CTOpoKeBou Taiimep B crpykrype ITJIK?

| JUISL OTCIIEKMBAHUsI BPEMEHH IIUKJIa CKAaHUPOBAHUS

JUISL BBIBOZIA JIAaHHBIX YEPe3 ONPEICNICHHBIN TPOMEKYTOK BPEMECHH

O JUTA 3a7Iep>KKH HHTepdeiicoB

O JUISL KOHTPOJIS HaJ 3aBHCAHUEM CHCTEMBIL.

5. C kakoil yacTu HauMHAETCA peajn3alysl CXEMbl IIPOrpaMMbl?

O peann3amys CXeMBI BCET[]a HAaUMHACTCS C BBIXOJIAa CXEMBI.

| peanu3anys CXeMbl BCEra HAUMHAETCS CO BXOJA CXEMBL.

| peann3amys cXeMbl BCEria HauMHAeTCs ¢ JIo0oro Kioda.

O pean3anys CXeMbl BCETa HAUMHAETCA C IEPBOTO KIIF0Ua.

6. Kax Ha3bIBaeTcs SI3bIK MPOrPaMMHUPOBAHUS, rpaduuecky Hanboee MOJTHO COOTBETCTBYIOIIMH IEKTPUUECKIM
NPUHIUIAAIEHBIM CXeMaM Ha OCHOBe perne?

0 FBD

| LD

| SFC

O ST

7. ITepen nmxeHepam-pazpaboryrkaM nporpaMmmuoro odecnedenns [TJIK st mosydeHus koja MCXOJHOW MPOrpaMMEI

HE0OXOANMO BBITIOJHHUTE (BEIOCPHUTE JIUIITHUH 3Tal):

oJpoOHOE OMICaHNE 33aa49l (TEXHOJIOTHYECKOTO IpoIlecca

yHpaBJeHHs] WM MOHUTOPHHIA);

pa3paboTky oomieli 010k-cxembl anroputma (BCA) paboThl KOHTpoILIEpa;
JIeTANBHYI0 NMPOopaboTKy MHTepdelica KOHTpoIUIepa X BHECEHHE
UCTIPaBIEHUH B 00mIyI0 U neranusupoBaHHeie BCA;

yeraHoBka [1JIK u ero oOcmyxuBanue

Ooooooo

Bri6epure nBe criermaneable ¢pyHknun s3eika OBJI (FBD):
WHBEPTUPYIOLIHE BXOMBI

O
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j[lljj; EHDD; DEHD; DDEH.S jDDE; DHDDS

DDHD;

EHDD;

_
®

oo4odg

DEHE

KOH(pUrypaus 610ka
WHBEPTUPYIOIIUE BBIXOIBI
cnenuuKams 0Joka

CocTosiHuEe KOMMYTAIlMK W 3HAYEHUS B CUETUMKAX CIELUATbHBIX (QYHKIMOHAIBHBIX OJOKOB MOTYT 00JIafgaTh (PyHKLHMEH:
COXpaHEHHUs

cOpachIBaHUS

0OHOBJIEHHSA

Hepe3anyuchblBaHus

Bpems mukiia ckaHUpOBaHUS SIBISIETCST 0A30BBIM MOKa3aTeIeM:
osicTponeiictus TIJIK

yreHueM BxojioB [1JIK

nporpaMmel ynpasienus ITJIK

ycraHoBKo# BbixonoB ITJIK

Kakyto posb BBIIIOJHSET IACCH B IPOMBIIIJICHHBIX KOMITBIOTEpax?

MIPOMEKYTOYHOTO BBIYHCIHTENLHOTO Oydepa

cpencTBa nmpeoOpazoBaHus HHTEpdeiica

COCIMHUTEIIFHOTO UHTepdeiica raT

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

Yro takoe ITJIK u ero dpyHkumun?

MIPOMBITIJICHHBIN JIOTHIECKUH KOHTPOJUIEP — yIpaBiIeHUEe MPOMBIIIICHHBIMU MIPOIecCaMHu

MPOrPaMMHUPYEMBIH JIOTHYECKUH KOHTPOJUIEP — YIPaBICHHE TEXHOJOTHUECKHUMHU MPOIECCaMU

MPOrpaMMHUPYEMBIH JIOTHYECKUI KOHTPOJUIEpP — IPOrPAaMMHUPOBaHHUE YCTPOWCTB aBTOMA-THKH M MHKPOKOHTPOJUICPOB
MPOrpaMMHUPYEMBIH JIOTUYECKHH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJOTHYECKOTO Mpo-Iecca

TexHOJIOTHsT YHUBEPCAIBHOIO 0OMEHA IMPOMBIILICHHBIMU TAHHBIMH OCHOBaHA Ha!
mozemn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHM3Me

MPOMBIIUICHHBIX POTOKOJIAX 0OMEHA JaHHBIMU

MPOrpaMMHUpPyEMbIEe JIOTHUECKHE KOHTPOILIEPHI

Kakue sransl BKIIOYaeT cucTeMa KOHTPOJISA U yIpaBlleHUs?
pa3paboTKa apXUTEKTyphl CHCTEMBI aBTOMaTH3aIU1
(opmanu3anus NOCTaHOBKU 33/1a4H

CO3/1aHUE NPUKIATHON CUCTEMBI YIIPABIEHUS Ul OJHOI'O YPOBHS
HOJEPKKA PEaIbHOTO PEXXKUMa BPEMEHU

[pu3HakoM, KJIaCCU(PHUIUPYIOIMM KOHTPOJUIEPHI IO YHCITY BXOJOB/BBIXOJOB, SIBISETCS?
THI apXUTEKTYPHI

KOHCTPYKTHBHOE HCIIOTHEHUE

PC-coBmecTMOCTh

MOIITHOCTH

Uro He OTHOCUTCS K (PYHKIHMOHAJIBHBIM BO3MOXKHOCTAM SCADA-cuctem?
XpaHeHHe HH(OopMaIuu

MaciTabupyeMocThb 3a1ad

cOop mepBUYHON MH(POPMANNHU O TMapaMeTpax TEXHOJIOTHYECKOTo Ipolecca
opranuzays MHGOPMAIMU B BUJIC MHEMOCXEM

PexuM KBa3upeaJbHOrO0 BPEMEHH OTHOCUTCSL:
K CHCTE€MaM DPa3JeIeHHOIO BPEMEHU

K JIMaJOrOBbIM CHCTEMAM

K CHCTE€MaM ECTKOI0 PealbHOTO BPEMEHH

K CHUCT€MaM MSATKOIO pEalbHOr0 BPEMEHU

OyHKIIMOHATBHEIMH Y3JIaMH KOHTpOJUIEpA SBISIOTCS?
HaMATh IPOrpaMM

uudpo-aHaNoroBsie MpeoOpa3oBaTenu

LEHTpaJIbHAas NaMsITh

LEHTPAJIBHBIA MPOLIECCOP

B kaxkux KOHTpoIiepax MpH 3KCILUTyaTallud W3MEHEHUsIM MOJUIeKaT JIUIIb MapaMeTpsl IPOrpaMMBbl, a HE caMa IIporpamma
CHELMAIN3UPOBAHHBIE KOHTPOJLIEPHI

KOMaH/I0allapaTHIE KOHTPOJLIEPEI

YHHBEpCAIbpHBIE KOHTPOILIEPHI
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21.

TJIK

Kontposmepsl, paccantanapie Ha 10 BXOIOB/BBIXOIOB SBISIOTCS?
HaHOKOHTPOJLIEPaMU

MaJbIMH KOHTpOJLIEpaMU

CPeHMMHU KOHTPOJIEpaMU

0oNBIMMMH KOHTPOJUIEpaMU

Cxema YhpaBJICHHA NpoLECCaMu, 110 KOTOpOﬁ I/IH(bOpMaI_II/IOHHBIe IOTOKHU OT pa3sHBIX 00BEKTOB CXOJATCs B OJUH Y3€JI-

KOHTPOJIJICP BO3MOXHA B ClTydJac

U
U
U

Ejmg jDDng j[lljg DEIDD}NA DEIDDB DEIDD& EIEjEI-B

)
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Ooo0ogd

(98]
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ME30HHHHBIX TEXHOJIOTHH
pacnipeACIUTEIIbHBIX MOAYJIbHBIX CUCTEM
MaruCTpajJbHO-MOAYJIbHBIX CTaAHAAPTOB

XapaKkTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBIISIFOTCA:

CBsi3b C ycTpoiicTBaMU CONPSIKEHUS

00paboTKa TaHHBIX B pEaTbHOM PEKHME BPEMEHH

OJHOBPEMEHHOE BBIIOJHEHHE HECKOJIBKUX 3a/1ad Ha Pa3JINUHBIX 00pabaThIBAalOMINX YCTPOUCTBAX
B3aUMOJIEIICTBHE CO CMEXHBIMU MPOIIECCAMU

[TaMATh HAaHHBIX KOHTPOJUIEPA MOXKET COIEPKATh
IIOCTOSAHHBIC BCIIMYHUHBI, TaOJIMYHBIE 3HAYEHUS
CXeMy 3aIycKa

KOMAaHZbI, ITIPUKIAJAHBIC KOMaH/bl

ycTpoiicTBa copoca

TaiMepsl

ITo Tumy U3MeHSAEMBIX AAHHBIX BBIIEISAIOT TPaH3aKIUH
HENpPEPBIBHBIE

MOJb30BaTENbCKHE

JIUCKPETHbIE

HOPOKACHHbBIE

CEHCOpPHBIE

Ilo Tumy noctyniaeHus: TpaH3aKUUH B CUCTEMY BBIAEISIIOT
HEINpPEPBIBHBIE, AUCKPETHBIC

KECTKHUE, KPEIIKUE, MATKUE

NEPUOJUYECKHE, allepHOAUYECKIE

IpeIONpPEACICHHBIE, IPOU3BONIBHbIE

CEHCOPHBIE, IOPOKICHHBIE, I10JIb30BaTEIbCKHUE

K TpanzakisM, MogudumupyronmM 0a30Bble 00BEKTHI 0a3bl JAHHBIX,0THOCITCS
MOJB30BaTENbCKHIE

HOPO>K/ICHHbIE

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 BBIMONHAIOT:
JIOKaJIbHBIE KOHTPOJUIEPHI HUKHETO YPOBHS

HHTEIUIEKTYallbHbIE KOHTPOJUIEPHI

OIIEPaTOPCKUE CTAaHLIUU

Ha uro opuentuposano nporpammuoe obecriedeHne SCADA?

onucaHue 00BEKTHO-OPHEHTHPOBAHHBIX MOJIENeH

obecrieuenne uHTEepdeiica MeXay AMCIIETYEPOM M CUCTEMOM yIpaBJIeHUs
OIMCAaHUE CTPYKTYPHBIX MOJENeH

Kakue Tpansaxuun noHmxaoT 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

ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. ajgpec
JI2.1 |M.IO. Mengenes, [IporpamMmmupoBanue CII6.: Jlans, 2011,
B.X .ITmuxonos IIPOMBIIIJIEHHBIX

KOHTPOJLIEPOB: YueOHOe
nocobue

JI2.2 |BomoBo3os AM

MHKPOKOHTPOJUIEPHI IS
CHCTEM aBTOMATHKH : yueOHOe
nocobue

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

JI2.3 |Ilerpos U.B.

[Iporpammupyemsie
KOHTpoJtepel. CTaHAapTHBIE
SI3BIKU U [IPUEMBI IIPUKIIATHOTO
IIPOEKTUPOBAHUS

, 2004, http://biblioclub.ru/index.php?

page=book&id=117671

6.1.3. MeTronuueckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arnasue

bubnnorexa

I/ISZ[aTeJ'ILCTBO, ronm, 2J1. 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.




