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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 | MeHemKkMeHT O€30MMaCHOCTH TPY/a U 3I0POBbS

2.1.2 | O01as sHepreTuka

2.1.3  |IIpoekTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB

2.1.4  |IIpoMblIITIEeHHBIE KOHTPOJUIEPHI

2.1.5 |IIpou3BoiaCTBEHHAs MPAKTHKA

2.1.6 | Teopus MeKTpOIpPUBOAA

2.1.7 | CunoBas 31€KTpOHUKA

2.1.8 |LludpoBas n aHamoroBas MEKTPOHUKA

2.1.9 | Onekrpuueckue U AEKTPOHHBIE ANIAPaTh

2.1.10 | OHepreTHyecKuii MEHEIKMEHT

2.1.11 | Dnexrpudeckue MaIluHbl

2.1.12 | YueOHas nmpakTHKa

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. MoryT JI1 BXOJIHBIE B BBIXOTHBIE MOJIYJIH UMETh OJTAHAKOBBIC
anpeca?
KM2 JlaGopaTopnas MK-3-31;I1K-3- 1. B kakux ciyyasix onpaBaHO PUMEHEHHE JACLEHTPaTIN30BaHHON
paboTa Ne2 Y1;IIK-3-B1;IIK-2- | nepudepun?
"M3y4yeHne KoMaH 31;IMK-2-Y1;IIK-2- | 2. Kakas mocienoBaTebHOCTh paOdoThl ipu KoH(puTrypuposanuu [1JIK ¢
OGUTOBOI JTOTHKH B1 JIELIEHTPaIN30BaHHOI
si3pika STEP7 Ha nepudepuein?
MPUMEPE CUHTE3A 3. Kak BeimosiHUT U3MeHeHue anapeca MPI u agpecoB moayneit DP
KOMOHMHATOPHOU BXOJIa U BbIX0oAa?
MepEeKIIIoYaTeNbHO N 4. MoryT 11 BXOJHBIE U BBIXOAHbIE MOAYnU DP nmMers oinHaKoBbIe
cXeMBbI" anpeca?
KM3 JlaGopatopHas [TK-3-31;11K-3- 1. Kak ompenenutb 00beM U pactpezesieHre 00J1acTeil CuCTeMHON
pabdota Ne3 Y1;IIK-3-B1;IIK-2- | mamsaTu mpoueccopHoro
"Ucnonp3oBanue 31;IIK-2-Y 1;IIK-2- | Momyns?
OUTOB MapKepHOH B1 2. Kakoe HazHauenue o6ut cioBococtossausa? [lepeunciure Bce OUTH U
namsta" JUTSL K&XK]JTOTO TIPUBEINTE €T0 Ha3HAYCHUE.
3. Uro Takoe ckoOOUHEIH cTek? B kakoM ciydae OH HCHONb3yeTcs?
[IpuBenuTe npuMep MporpamMMbl HCIOIB30BAHUS CKOOOYHOTO CTEKa.
4. Yro takoe «U nepex NJIM»? B kakux ciydasix UCIOJIb3YyeTCS Ta
oneparnus. [IpuBeaure
MpUMeEp IPOTrPaMMBbl UCIIOJIb30BaHHE 3TOU OTepaLuy.
5. Kakoe Ha3HaueHne komaH 1 BeiaeneHus GpponTa? [IpuBenute
MIPUMEPHI PEATU3AIUHN ITHX
KOMaH]I.
6. Kak ucnonp3ytorcess OUTh MapKEpPHOU MaMSITH PU pean3aliu
JIOTHYECKUX cXeM?
KM4 JlabopaTopHas ITK-3-31;11K-3- 1. Kakoii anroput™ UCOIb30BaHUS CUETYHKA?

pabota Ne4 "Cunute3
peneiHoi cxembl ¢
HCIOJIb30BAHUEM
KaTyIleK ¢
naMsATh0"

VL;IIK-3-B1;I1IK-2-
31;IIK-2-Y I;IIK-2-
Bl

2. Kaxue THIIBI CYETYNKOB HCHOIB3YIOTCS U KAKOBBI HX 0COOCHHOCTH?
3. Kax coxpaHuTh JaHHBIE B CYETUYMKE P BBIKIFOUCHUH 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 IIpoBepsiembie
pabote! pabots! HHJMKATOpbI Copneprxanue pabOTHI
KOMIIETEHITNH

P1 JlaGopatopHas ITK-3-31;11K-3-
pabota Nel V1;I1K-3-B1;I1K-2-
"Co3nanue npoekra | 31;I1K-2-V1;IIK-2-
C UCTIOJIb30BaHUEM Bl
Simatic Manager"

P2 JlabopaTopHas IK-3-31;I1K-3-
pabota Ne2 V1;IIK-3-B1;I1K-2-
"Uzyuenne komann | 31;I1K-2-Y 1;11K-2-
OUTOBOM JIOTHKH B1
si3pika STEP7 Ha
MpUMepe CUHTEe3a
KOMOHWHATOPHOH
MePEKITF0YaTeEHON
cxemsbl"

P3 JlabopaTopnas IMK-3-31;I1K-3-
pabota Ne3 VY ;IIK-3-B1;11K-2-
"Mcnonp3oBanue 31;IIK-2-Y 1;11K-2-

OUTOB MapKepHOU
namstu"

B1




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 110 AUCLIUIUINHE HEe IPETYCMOTPEH.

JIMCTaHIIMOHHO 3a4€T C OLIEHKOM MOKET IPOBOAUTHCS B EKTPOHHOM cpene. Tect conepxkut 30 3ananuil. Ha pemenue orBogurcs
60 MuHyT. Pa3pelieHHbIe IONBITKY - OIHA.

OGpaser 3aaannii 171t 3a4€Ta ¢ OLIEHKOMH, TPOBOIMMOT0 JMCTaHIIMOHHO B JJIEKTPOHHOM cpene:

MukporporeccopHas cucTeMa IporpaMMHPYEMOT0 KOHTpOJIEpa HE COAEPIKUT:

1.

0 nerTpansHbIi nponeccop LIIT (CPU)

O 6JI0OK omepaTHBHO-3allOMHHAIOIIEro yerpoiictBa namstu (O3Y)

O rnctouHuK nutanus moxayis [TJIK

O BCTPOEHHBIH rpadudeckuii mponeccop (IGP)

2. ITox moHsiTHEM — MporpaMMmupyemMsbie Jorundeckue kouTposutepsl [TJIK(Programmable logic controllers, PLC)
MOJIpa3yMeBarOTCs:

O 0JI0YHO-MOTYITFHBIE MUKPOIIPOIIECCOPHBIE CHCTEMBI YHUBEPCATFHOTO M OOIIETr0 Ha3HAUCHHUS, MpeIHA3HAYCHHBIC I
ABTOMATHU3AIIMH B PA3IUYHBIX 00NACTIX MPOMBIIUICHHOCTH, TEXHUKH U c(epax WHKCHEPHOH NeITeIbHOCTU

0 CHCTeMa YIaJICHHOTO YIPaBJICHHS IO3BOJIIONINE MOJIYYUTh YIaNEHHBIN noctyn depe3 UurepHer win JIBC u
MPOM3BOUTH yIIPaBICHUE U aAMUHUCTPHUPOBAHNE

O nepudepuitHas cucrema paboTarommas moj yIpaBlIeHHEM APYroro o00pyIOBaHHS.

O MOJyIIbHAsI TIPOLIECCOPHAs CHCTEMa MPeAHA3HAYCHHAs IS MOJIyaBTOMATUYECKOTO HCIIOJIb30BAHUS.

3 Ha Bpemst 00paboTKH TaHHBIX KOHTPOJUICPOM HE BIIHSCT:

O BpeMs LIMKJIA UCIIOJHEHUs

O BpeMsl LIUKJIA CEPBHCHBIX OTepanuit

O BpeMsI peakIuy CHCTEMHOH IMMHBI Ha orepanusix: UTeHue/3anuch
O Bpemst (ha3bl BEIBOAA

4. g dero ucnosb3yeTcst cTopokeBoi Taiimep B crpykrype ITJIK?

O JUIsL OTCJIEKMBAHUS BPEMEHU 1IMKIA CKAHUPOBAHUS

JUISL BBIBOJIA IAaHHBIX Yepe3 OIPEeENICHHBIN IPOMEXKYTOK BpeMEHHI

O JUISL 33/Iep>KKH MHTEepdeiicoB

O JUIsL KOHTPOJISL HaJl 3aBUCAHUEM CUCTEMBI.

5. C kxaxoll 4acTH HaYMHAETCs peanu3alus CXeMbl IPOrPaMMBbl?

O peanu3anys CXeMbl BCErla HAUMHAETCS C BBIXOAA CXEMBI.

O peanu3anys CXeMbl BCET/la HAUMHAETCSI CO BXOJA CXEMBL.

O peanu3aiys CXeMbl BCEr[a HAuMHAETCS ¢ JIF00O0ro KIIoya.

O peanu3anys CXeMbl BCET[ja HAUMHAETCs C TIEPBOro KII0Ya.

6. Kaxk Ha3piBaeTcs S3bIK MPOTPaMMHUPOBAHUS, TpadIUecKl HaHOO0JIee TOJTHO COOTBETCTBYIOMINH IEKTPHIECKUM
NPUHLUIHAIBHBIM CX€MaM Ha OCHOBe pene?

O FBD

O LD

O SFC

O ST

7. Iepen umxerepam-pazpaboTankaM nporpaMMHoro obecreuerust [1JIK amst momydeHHs Koxa MCXOTHOM IPOrpaMMBbI

HE0OXO0IMMO BBITIOJIHUTH (BBIOCPUTE JTUIITHUNA ATAI):

opoOHOE OIMICaHNE 33aa4ul (TEXHOJIOTHYECKOTO Mpolecca

YIIpaBJICHHS WJIM MOHHUTOPHHTA);

pa3pabotky obuieit 010k-cxembl anroputma (BCA) paboTel KOHTpoIEpa;
JIETANBHYI0 MPOpaboTKy UHTepdelica KOHTPOIUIepa U BHECCHHE
WCTIpaBJICHUH B oOIIyt0 U jaetanu3zupoBaHHbie BCA;

ycranoska ITJIK u ero o6cmyxuBaHue

Ooooooo

Bri6epure nBe crienmaneHble ¢pyHknnu s3eika @B/ (FBD):
WHBEPTUPYIOIINE BXOIBI
KOH(pHrypaus 6J10Ka

OO
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HWHBEPTUPYIOIIUE BBIXOIBI
cnenuukaims 61oka

CocTrostHHEe KOMMYTAIlUN ¥ 3HAYCHUS B CUCTYMKAX CIICIHUANBHBIX (DYHKIIMOHAIBHBIX OJOKOB MOTYT 001anaTh (hyHKIMEH:
COXpaHEeHHMs

cOpachIBaHUS

0OHOBIICHHS

Hepe3anuchbIBaHus

Bpems 1ukiia CKaHUPOBaHUS SBISIETCS 0A30BBIM MOKa3aTeIeM:
6sicTpoaeiictBust I1JIK

uyreHueM Bxon0B [TJIK

nporpammsl yrpasienus [1IJIK

ycraHoBKo# BbixoaoB ITJIK

Kakyto poJib BBINOJHSCT IIACCH B IPOMBIIIICHHBIX KOMITBIOTEpax?

MIPOMEKYTOYHOTO BBIYHCIIHTEEHOTO Oydepa

cpencTBa mpeoOpazoBanus HHTEpdetica

COCIMHUTENIFHOTO UHTEepdeiica rmiaT

aHaJOT MAaTePHHCKOMN IUTaTHl CO BCTPOCHHBIMH IOPTAaMH B/B, HO C BEIHOCHBIM IMPOILIECCOPOM

UYro Taxoe IVIK u ero ¢ynknuu?

MPOMBIIUICHHBIH JIOTUYECKUH KOHTPOJUIEp — YIIPaBJICHHE MPOMBIIUICHHBIMY IPOLiECcCaMu

MIPOTPaMMHUPYEMbIH JTOTHYECKHUI KOHTPOJUIEp — YIPaBIeHHE TEXHOJIOTHIECKUMHE MPOIECCaMH

MPOrpaMMHUPYEMbIH JTOTHYECKHIT KOHTPOJUIEp — IPOrpaMMHUPOBAaHHUE YCTPOWCTB aBTOMA-THKH M MHKPOKOHTPOJUICPOB
MPOrpaMMHUPYEMbIH JIOTHYECKUH KOHTPOJUIEp — cOOp AaHHBIX TEXHOJIOTMYECKOTo Mpo-liecca

TeXHOJIOFI/ISI yHPIBepcaJIBHOFO O6MeHa HpOMI)IHHIeHHBIMI/I JAHHBIMU OCHOBAHA Ha:
monaenmn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHU3ME

l'IpOMI)IH_U'leHHBIX HpOTOKOJ'IaX O6MeHa JaHHBIMU

NPOTPaMMHUPYEMBIE JIOTHUECKHE KOHTPOJUIEPHI

Kakue sransl BrIIOYaeT cucTeMa KOHTPOJIS U yrpaBiieHUs?
pa3paboTKa apXUTEKTyphl CHCTEMBI aBTOMaTH3aIN
(dbopManu3amnys MOCTaHOBKH 3a1a4U

CO3JaH1E MPUKIAJHOW CUCTEMBI YIPABIEHUs AJI OJHOTO YPOBHS
MOJIEPIKKA PEAJIbHOTO PEXHUMa BPEMEHU

[Tpu3znakom, KIacCUPUIHUPYIOIUM KOHTPOJUIEPHI IO YUCITy BXOJOB/BBIXOJIOB, SIBIISETCS?
THII APXUTEKTYPBI

KOHCTPYKTHBHOE HCITOJTHEHHE

PC-coBmecTuMOCTh

MOIIHOCTh

Uro He oTHOCHUTCS K (PyHKIMOHANBHBIM BO3MOXHOCTIM SCADA-cuctem?
XpaHeHue nHpopMauu

MacIITabupyeMOCTb 3a/ad

cOop mepBUYHON MH(OPMAINN O TapaMeTpax TEXHOIOTHIECKOTO IpoIecca
opraHu3anys HHGOPMAINH B BUIE MHEMOCXEM

Pexum KBa3supCajJibHOTO BPEMCHU OTHOCHUTCA:
K CUCTEMaM pa3AaCICHHOIO0 BPEMCHU

K IUaJIOrOBbIM CHUCTEMaM

K CUCTEMaM KECTKOI'0 pcajlbHOIO BPEMCHU

K CUCTEMaM MATKOTO PCAJIbHOTO BPEMEHU

OyHKIMOHANEHBIMU Y3JIaMH KOHTPOJIIEpa SBISIOTCS?
MaMATh POTPaMM

uQpo-aHaIOroBEIE Peobpa3oBaTenn

LEHTpaJIbHasl MaMsTh

LEHTPAIBHBIH MPOLECCOp

B kakux KOHTpoOJUIEpax MpHU 3KCIUTyaTallMd M3MEHEHUSIM IOJUIeKAT JIUIIb [1apaMeTpPhbl IPOIPaMMBL, a HE cama

nporpammMa

O
U
U

CHELMAIN3UPOBAHHBIE KOHTPOJLIEPHI
KOMaH/I0allapaTHIE KOHTPOJLIEPEI
YHHBEpCAIbpHBIE KOHTPOILIEPHI
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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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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
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.

O1neHKa «yJIOBIETBOPUTEIBHOY - 00yJaroluiics: MOKa3bIBaeT 3HAHUS B 00beMe NPOMICHHOI POrpaMMBbI, OTBETHI U3JIaraeT XOTs U
C OmMOKaMH1, HO YBEPEHHO HCIIPABIISIEMBIMH I10CJIC JOTIOIHUTENBHBIX U HABOJIIUX BOIPOCOB, IPABUIILHO ACHCTBYET 110
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.

IIpu moBeneHNY 3a4eTa ¢ OLEHKOH B (JOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTEPUSMH OIICHKHU SIBIISTIOTCSI:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xoporo»: IMony4yenue ot 75 no 90 % GaIOB MO TECTY MPH BBIMOJHEHUN TECTa 32 PETJIAMEHTHPOBAHHOE BpeMs

«Y IOBJIETBOPHUTEIHLHOY: 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.Kanurun ITpoMBlIIIEHHBIE KOHTPOJLIEPHL
B CHCTEMAaxX aBTOMAaTH3aI[IH
TEXHOJIOTUYECKUX MPOLECCOB::

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

ABTOpBI, COCTaBUTENH 3aryiaBue bubnnoreka WznarenscTBo, rof, 311. aapec
JI2.1 |M.IO. Mengenes, [IporpamMmmupoBanue CIIG.: Jlans, 2011,
B.X.IImuxonos MIPOMBIIIJIEHHBIX

KOHTPOJUIEPOB: YueOHOe
nocobue

JI2.2 | BonxoBo3zos AM

MUKPOKOHTPOJLIEPHI IS
CUCTEM aBTOMATHKH : yueOHOE
nocobue

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

JI2.3 |Ilerpos U.B.

ITporpammupyemslie
KOHTpoJiepsl. CTaHAapTHBIE
S3bIKU U TIPUEMBI IPUKJIAJHOTO
IIPOEKTUPOBAHUS

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

6.1.3. Meroauyeckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3arnasue

BubGnmmoreka

W3narenbcTBO, TOM, 371. 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

Vuusepcurera MUCHUC dwepe3 nmuHBIE KaOWHET

nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

CaMOCTOSITEIFHOH paboTh! O0yJarommxcs | mpernofasatens (Bce ¢ BEIXOZOM B HHTEPHET), NPOEKTOP,
9KpaH HAaCTEHHBIH, KOMMYTAaTrop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, kononku, goctyn k SUOC

Ha

mratpopme LMS Canvas u Moodle, nureH3HOHHbBIE

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B npouecce u3ydeHust TUCHMILTHHBI BBIJEISIOT B BUJIA CAMOCTOSTEILHON PaOOThI: - ayJUTOPHAsT; - BHEAYAUTOPHAsl. AyTUTOPHAs
caMoCTOSITeNbHAs paboTa 110 TUCIUILIHHE BEIOTHSICTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BreayauropHas camocTosTeIbHAS padoTa - ITaHupyeMast yaeOHast paboTa 00yJaroNiMCes, BEIMOTHAEMAs! BO BHEAYJUTOPHOE
BpeMsl 110 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIO/IaBaTellsl, HO 0€3 ero HeloCPeICTBEHHOTO Y4acTHsI.
CamocrosTensHast paboTa, He IPEAYCMOTPEHHAsI IPOrpaMMOH y4eOHOH IMCIUIIIMHGI, PAaCKPhIBAIOLIEH 1 KOHKPETHU3UPYIOIIEH ee
coJiepKaHne, OCYIIECTRIACTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaT3allii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3 GeKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBHON pabOoThI IO TUCHUIIIMHE IPEoAaBaTelb PEKOMEHAYeT UCTOUHHKHY IS
paboThl, XapakTepu3yeT HauboJiee PaliOHAIBHYI0 METOJUKY CAMOCTOSITENBEHOM PabOThI, IEMOHCTPUPYET PAaHEE BBIOJHEHHBIC
oOyJarommMucs padoTHI U T. TI. BUIIBI 3aiaHmil U1 BHEAYJUTOPHOI CaMOCTOSTENEHOH paboTHI, HX COIEpKaHNE U XapaKTep MOTYT
MMETh BapUaTHUBHEIHN U TuddepeHnnpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocrosTenbHas padoTa MOXKET OCYIIECTBISATHCS MHANBUIYAIBLHO WM TPYIIIaMU CTYIEHTOB online (paboTa B 21eKTPOHHOK
nHpopMannonHo-oopazosarenbHoi cpene HUTY «MUCuCy» (OUOC), 4acThio KOTOPOIt HEMOCPEACTBEHHO NPeIHA3HAYCHHOM IS
OCYITIECTBIEHH 00pa30BaTEIBHOTO TIpoIiecca ABIIeTCS DIeKTPOHHbIH 00pa3oBaTenbHbIH pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCUMOCTH OT IIeNH, 00beMa, KOHKPETHOH TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CIOKHOCTH. Bo3MOXHO poBeaeHue
CHHXPOHHOI1 paboTHI CO CTyAEHTaMu ¢ ucrob3oBanueM Microsoft Teams minn Zoom. KoHTponb pe3ynbTaToB BHEAYJUTOPHOM
CaMOCTOSITEIIFHOM PaOOTHI OCYIIECTBIIETCS B Ipeiesiax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNIbHbIe yaeOHbIe 3aHATHS 110
JUCIUIIIMHE Ha MPAaKTHIECKUX , JJAOOPATOPHBIX 3aHATHIX.




