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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 |Peuenue npuKiIagHbIX 3a7a4 ¢ ucrnonb3oBanueM MATLAB

2.1.5 | CAIIP yCcTpOHCTB 3MEKTPOHUKU

2.1.6 |DOnexTpocHabXkeHHE U aBTOMATH3ALHUS HIEKTPOIHEPTETUIECKUX CUCTEM

2.1.7 |IIpou3BOACTBEHHAs PAKTUKA

2.1.8 | Teopus 3neKkTponpuBoaa

2.1.9 |Ludposas n aHamoroBas MEKTPOHUKA

2.1.10 |IIpoekTHBIN OIXO/ B TEXHUKE

2.1.11 | CunoBas 31eKTpOHUKA

2.1.12 | DnexTpudeckue U 37€KTPOHHBIE annapaThl

2.1.13 | DieMeHTHI CHCTEM aBTOMATHKHA

2.1.14 | DOnekTpuveckue MalIuHbI

2.1.15 | YueOHas nmpakTHKa

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npealIecTByoIIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXAHUYECKHE CUCTEMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPABJICHHUS
3JIEKTPONPHBO/IOB

3HaTh:

TIK-3-31 mMeTobl U TEXHUUECKUE CPEACTBA SKCIUTYaTallHOHHBIX UCTIBITAHUNA U JUarHOCTUKU MPOMBIIIICHHBIX KOHTPOJJIEPOB

IIK-2: Cnioco0eH NMpoeKTUPOBATH CHCTEMBbI JJIEKTPONPHUBOAA H ABTOMATU3MPOBAHHbIE CUCTEMBbI YIIPABJIEHHS €
HCIO0Jb30BAHNEM HU(POBHIX TEXHOJIOTHIA

3HaTh:

TIK-2-31 cTpyKTYpy | S3bIKH IPOrPaMMUPOBAHHS MUKPOIPOLIECCOPHBIX KOHTPOJIEPOB

ITK-3: CnocobeH 3KCIIyaTHPOBATDH JIEKTPOMeXaHHYeCKHe CHCTeMbI H ABTOMATH3HPOBAHHBIE CHCTEMBI YIPABJICHHS
1eKTPONPHBOIOB

YMmerb:

[TK-3-Y1 cocraBisaTh 3asBKA HAa 00OPYJOBAHHE U 3aMaCHBIC YaCTH

IIK-2: Cnioco6eH MpoeKTHPOBATH CHCTEMbI JIEKTPONPHUBOAA U ABTOMATH3MPOBAHHbIE CUCTEMBI YIIPABJIEHHS C
HCNOJIb30BaHUeM HU(POBLIX TEXHOJIOTHIH

Ymerb:

I1K-2-VY1 ucnonr3oBats s13b1kH porpammupoBanus ITJIK

ITIK-3: Cnoco0eH 3KCIIyaTHPOBATD 31eKTPOMEXaHHYECKHEe CUCTeMbl M ABTOMATH3HPOBAHHbIE CHCTEMbI YIIPaBJICHUS
3JIEKTPONPHUBO0B

Baanernb:

TIK-3-B1 MeTomamMu OIIEHKH TEXHUIECKOTO COCTOSHHS U OCTATOYHOTO pecypca 000pyI0BaHHS




IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPOIIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCIO0JIb30BaHHeM HU(POBBIX TeXHOJIOTUii

Baanernb:

[IK-2-B1 mMeTomamu onmcaHust CTPYKTYPHI U aITOPUTMOB (DYHKITHOHHPOBAHUS MAaKETOB YIPABIISIONIX HHPOPMAIIMOHHBIX 1
ucnoJHUTENbHBIX Moayaeit IIJIK

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jlnuteparypa | Illpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 91, sieMble
KOMIeTeHIHii pecypcbl padoTsI
Paznen 1. Pa3znen 1.
OcHoOBHbIE IOHATHUS
NMPOMBINILIEHHBIX
KOHTPOJLJ1epPOB

1.1 Ponb 1 3anaun cucrem 8 10 MK-3-31 TIK-3- | JI1.1 JI1.2
aBTOMAaTHU3al1M Ha 0a3e V1IIK-3-Bl JI1.3J12.1
MIPOTPaMMHUPYEMBIX [TK-2-31 TIK-2- 23
JIOTUYECKUX KOHTPOJIIEPOB. VI1IIK-2-B1 | D51 9233 54
OCHOBHBIC TIOHATHS U 35 26
onpenenenust. CucteMsl
cuncnernus. /Jlex/

1.2 Co3anne npoeKTa ¢ 8 2 K-3-31 IIK-3- | JI1.1 JI1.2 I'pynmnoBoe
WCTIOJb30BaHUEeM Simatic V1T1IK-3-Bl JI1.3J12.1 3aHATHE
Manager [TK-2-31 TIK-2- JI2.3J13.1
/J1a6/ VY1 IIK-2-B1 21392 23 54

25 06

1.3 AnmapaTHble U 8 8 MK-3-31 TIK-3- | JI1.1 JI1.2 KMI1 P1
MIPOrpaMMHBIE IPUHLIUIIBI V1IIK-3-Bl JI1.3J12.1
peai3anuu yrpasJsiomuX 1 [TK-2-31 TIK-2- 23
KOHTPOJIUPYIOLIUX YCTPOICTB VI1IIK-2-B1 | 219233 54
Hacrpoiixa Siemens S7-300 3536
Mp/

1.4 ArnmnaparHsle U 8 12 MMK-3-31 IIK-3- | JI1.1 JI1.2
MPOTPaMMHBIE TIPUHIIUIIBI V1IIK-3-B1 JI1.3J12.1
peay3alnuy yrnpasisomuxX U TIK-2-31 TIK-2- J12.3
KOHTPOJIHUPYIOIIUX V1TIK-2-B1 | 312233 54
yerpoiicTs. [Ipeumyiectso 35 26
MIPOTPAMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
nepes ycTpoicTBamMu ¢
anmnapaTHOH peanusanueit
ITOPUTMOB ymnpasienus /Cp/

Paspgen 2. Pa3znea 2.
BHyTpeHHsIs1 apXUTEeKTypa
cucrem Ha Daze
MPOrpaMMUPyeMBbIX
JIOTMY€eCKMX KOHTPOJLJIEPOB

2.1 TunoBas apxurekrypa 8 11 MMK-3-31 ITIK-3- | JI1.1 JI1.2
CepUIHBIX V1IIK-3-B1 JI1.3J12.1
NPOTPAMMHUPYEMBIX TIK-2-31 TIK-2- JI2.3
JIOTHYECKUX KOHTPOJIJIEPOB. VITK-2-Bl | 212232354
[[Iuneb1, mpoTokos 0OMeHa, D556
TEXHHYECKHE CPEJICTBA.

Opranuzanus oOMeHa
uHpOpMALIUH MEKTY
OTJICIEHBIMU 3JIEMEHTAMHU
KOHTpoJutepa. /JIex/

2.2 [Hoaxirouenue 1aTYUKOB U 8 4 MK-3-31 TIK-3- | JI1.1 JI1.2
BHEIHHUX TeprdepuiiHbIX V1 IIK-3-B1 JI1.3J12.1
YCTpPOMCTB [TK-2-31 TIK-2- JI2.3
Opranuzanus oOMeHa V1IIK-2-B1 2122 23 254
uH(pOpMALUH MEXKTY 3536

OTACIBbHBIMHU 3JICMCHTAMHU

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 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 MUKPOIPOIIECCOPHBIE CHCTEMBI YHUBEPCAIFHOTO M OOIEro Ha3Haue-HUS, NPeIHa3HAuYCHHBIC [UIS
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 nepedepuifHas cucrema paboTaromas MoJ| yIpaBlIeHHEM IPYroro 000pyIOBaHHUS.

O MOJyJIbHAs TIPOLIECCOPHAs CHCTeMa MPeAHA3HAYCHHAs IS MOJIyaBTOMATHYECKOTO HC-TIOJIb30BaHMUS.

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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DEHDE

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 IpPHU 3KCIUTyaTallMd M3MEHEHUSIM II0JUIeKAT JIUIIb [1apaMeTphbl IPOIPAMMBL, a HE cama IIporpaMma
CHELMAIN3UPOBAHHBIE KOHTPOJIIEPHI

KOMaHJ10aapaTHbIE KOHTPOJUIEPHI

YHUBEPCAIbPHBIE KOHTPOJLIEPHI

TJIK
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21.

KonTtposnepsl, paccuntanubie Ha 10 BXOIOB/BBIXOAOB SBISIOTCS?
HaHOKOHTPOJIIEPaMHU

MaJIBIMH KOHTPOJUIEpaMH

CPeAHUMH KOHTPOJLICpaMHu

OONBIIMME KOHTPOJUIEpAMU

Cxema ynpaBieHHs IIpolieccaMi, M0 KOTOPOoi MH(OPMAIMOHHbIE TOTOKH OT PAa3HBIX 0OBEKTOB CXOAATCS B OJUH Y3€l-

KOHTPOJIJICPp BO3MOXHA B ClIydac

O
|
U

jDDg DDIDDS Elljjg’ Ej[lljj}'\h’ Ej[lljj.ﬁ Ej[lljjs EHDDB

N
DEjp

W
jDEp

ME30HHHHBIX TCXHOJIOTHUH
pactpeaCIUTEIIbHBIX MOAYJIBHBIX CUCTEM
MarucTpajbHO-MOAYJIbHBIX CTaHAAPTOB

XapakTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBJISIFOTCA:

CBs3b ¢ ycTpoiicTBaMU COMPSIKCHUS

00paboTKa JaHHBIX B PEAIbHOM PEXXUME BPEMEHH

OTHOBPEMEHHOE BBHIIIOJHEHHE HECKOIBKUX 3a/1ad Ha Pa3lINUHBIX 00pabaThIBalOMNX YCTPOUCTBAX
B3aUMOJICICTBUE CO CMEXHBIMU IPOLIECCAMU

[MaMsATh TaHHBIX KOHTPOJUIEPa MOXKET COAEPKATh
MOCTOSIHHBIC BEMYMHBI, TAOIUYHbIC 3HAUCHUS
CXeMy 3aIrycka

KOMaH/Ibl, TPUKITaIHbIC KOMaHIbI

ycTpoiicTBa copoca

TaliMepsl

ITo Tumy M3MeHsAEMBIX JaHHBIX BBIICIAIOT TPaH3aKIHU
HENpPEpbIBHBIE

10JIb30BATEIbCKUE

JUCKpETHBIE

HOPO’KACHHbBIE

CEHCOPHEBIE

Ilo Tuny mocTynaeHus: TpaH3aKUUK B CUCTEMY BBIJCIAIOT
HENpPEPBIBHBIE, AUCKPETHBIE

JKECTKHE, KPEIKHUE, MATKUE

HIEPUOIUYECKHUE, AIIEPUOIUYECKHE

IIPENONPEACICHHbIE, IPOU3BOJIbHbIE

CEHCOPHBIE, NIOPOKICHHBIE, I10JIb30BATEIbCKHIE

K TpanzakiusM, MoguduupyronmM 0a30Bbie 00BEKTHI 0a3bl JaHHBIX,0THOCSTCS
MIOJIb30BaTENbCKIE

MOPOKACHHBIE

CCHCOPHEBIC

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

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMU pe3epBUPOBAHUS KaHanoB nepenaur AaHHbIX B ACY TII BBINONHAIOT:
JIOKaJIbHBIE KOHTPOJUIEPHl HU)KHETO YPOBHS

UHTENIEKTYalbHbIE KOHTPOJUIEPHI

OIEpPaTOPCKUE CTAaHLIUU

Ha uro opuentupoBano nporpammuoe obecneuenne SCADA?

onrcaHue 00bEKTHO-OPHEHTHPOBAHHBIX MOJIENeH

obecrieueHne nHTEp(Eiica MKy OUCIETIEPOM U CHCTEMOH YIpaBIeHHS
OIKCAaHUE CTPYKTYPHBIX MOJEINCit

Kaxune tpanzakuuu nonmxkatot npousBoautenbHocts CYBJl PB B cnyuae 3aaepxku
C JKECTKHMU JUPEKTUBHBIMU CPOKAMHU

C KPCIIKUMHU JUPEKTHBHBIMH CPOKAMHU

C MSTKUMH JUPEKTHBHBIMUA 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.

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

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.




