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1. Heau u 321241 AUCUMILINHBI
Leab ocBoeHUs TMCUMILIUHBI: (POPMUPOBAHUE 3HAHUM, YMEHUN, HABBIKOB U

KOMIETEHIIUH Y CTYJIEHTOB, HEOOXOIUMBIX /ISl TPOCKTUPOBAHUS CUCTEM JUCIIETYEPCKOTO
ynpaBneHNA " c6opa JaHHbIX C YYETOM MEXaHNYECKNX, TEXHOTOMMYECKNX,

KOHCTPYKTOPCKHUX, SKCIUTYyaTAIMOHHBIX, 9CTCTHYCCKUX, JKOHOMUYCCKUX, YIIPABJIICHYCCKUX
napaMeTpoOB U UCITIOJIB30BAHUEM COBPECMCHHBLIX KOMIIBIOTCPHBIX TEXHOJIOTHUH.

3agaumn:

*  TMOJY4YUTHh 0a30BBIC MPEACTABICHUS B 00JIACTH aBTOMATH3AIMN TEXHOJIOTHUUYECKUX
IPOLECCOB M TMPOU3BOJACTB, aBTOMATHU3MPOBAHHOTO YIPABJICHUS >KU3HEHHBIM IHK-JIOM
OPOYKIIMKA, O METOJaX W CPEACTBaX aBTOMATHU3AaIlMU YMPABICHUS HA BCEX HTamax
KU3HEHHOTO IMKJa TPOAYKIIMH, CO3aHUU MojeJieil cOopa MaHHBIX M HUCHOJIb30BaHUS
aBTOMATHU3UPOBAHHBIX CHUCTEM B MPOIECCE KUZHEHHOTO IUKJIA CUCTEM JUCIETYEPCKOTO
yHOpaBJICHUS U cOOpa JTAHHBIX;

* 3HaThb COBPEMEHHBIE CPEJCTBA ABTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUS TMPHU
MOJICJTMPOBAHUHM TEXHOJOTHUECKHUX IMPOIIECCOB, Y4aCTBOBAaTh B pabOTax MO yNpaBICHHS
MPOLIECCAMHM, KU3HEHHBIM IUKIIOM MPOJIYKIMU CUCTEMBbI M CpPEACTBAa cOOpa JaHHBIX IpPH
NPOTEKAHUU TEXHOJOTHYECKOTO MPOLecca, OpraHU3aluu YIPaBICHUs HHPOPMAITMOHHBIMU
MOTOKaMU Ha 3Tanax TeXHOJOTUYECKOTo MPoliecca;

* yMeTb 00pabaThiBaTh MOJTYYEHHBIE JAHHBIE MPU MPOTEKAHUM TEXHOJOTHMYECKOTO
mpoliecca Ha MPOU3BOACTBE B cOOTBETCTBUU ¢ TpeboBanusimu UITU / CALS - texnomoruii,
y4acTBOBaTh B paboTax 1o pa3paboTke METOJIOB U CPEACTB aBTOMATU3AIMK YIIPABJICHUS HA
BCEX HTamax >KU3HEHHOTO IUKJIA MPOAYKIIMM, HAaBBHIKAMU MO paboTe C COBPEMEHHBIMH
CpeICTBaMU aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS, IO pa3pabOTKe alTOPUTMHUECKOTO U

IMporpaMMHOIO oOecneyeHus CPCACTB U CUCTCM aBTOMATHU3alINH UYIIPABJICHUSA ITPOICCCAMMU.



2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa30oBaTeIbHON MPOrpaMMbl

JlanHass AWCHMIUIMHA OTHOcUTCS K bnoky [, dactu QopmMupyeMod y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, JUCITUTUINHBI 110 BRIOOPY 2 (/1B.2).

[IpenmiecTBytone IUCHUILUIMHBIL, OCBOCHHME KOTOPHIX HEOOXOJUMO JUIsl HU3YYCHHS
auciuIiiHEbl «Metoabl W cpeacTtBa uu@poBoid o0padoTkm uHpopManum»:. «CUCTEMBI
aBTOMATU3WPOBAHHOIO TpOoeKTUpoBaHus TexHuueckux rmporeccoB (CAIIP)», «Teopus
aBTOMATUYECKOTr0 yrpasiieHus», «[Iporpammupyemsie sorndeckue kKouTpouiepsl (ITJIK)».

[Tocnenyronme AUCUUIUIMHEL, IS KOTOPBIX AUcUUIUINHA «MeToabl u cpeacTtsa ungposBoii
00padoTKku HHGOpPMALMW) SBISIETCA MPEAIECCTBYIONMIEH: «/MarHOCTHKAa N HAAEHKHOCTh CUCTEM
ynpaBieHus», «CHUCTeMbl YHCIOBOrO MPOrpaMMHOrO  ymopasieHus», «lIpoekTtupoBanue

ABTOMATU3UPOBAHHBIX CHUCTCM)).



3. TpeﬁoBaHnﬂ K pe3yjabTaTaM 0CBOCHUA TUCHUIIJIUHBI

METO/IbI pacueTa
pu

ONTUMAJIBLHOTO BEIOOPA
[POEKTHBIX PEIICHU, IIPOrHO3a

Koa nmo ®I'OC NHaukaTopbl JOCTHKEHUS IInanupyemsle pe3yJbTaThl 00yUeHHS 10
aucuumiinne (3YB)
Ob6menpodeccnoHalbHbIE
OIIK-13. OIIK-13.1. 3HaeT OCHOBHBIE
Criocoben LeJIY, 3a/1a41, METO/1bl, Oa30BbIE
[PUMEHSITh [IPUHLUIIBI U1 IOCTAHOBKH,
CTaHIapTHbIE pean3alyy U peleHus 3aaa4

IMPUMCHCHUA.

OIIK-14.3. Biageer HaBbIKaMU
pPa3pabOTKH arOPUTMOB U
KOMITBIOTEPHBIX MPOTPAMM.

POCKTUPOBAHUH  [PE3YJbTATOB HA OCHOBE UX
cHCTEM aHaJIN3a; METOJI0JIOTUYCCKUE
QBTOMAaTHU3AIMU OCHOBBI ()YHKIIUOHHPOBAHHSI,
TEXHOJIOTHYECKUX [MOIEIUPOBAHMS U CHHTE3a 3HaTh:
[IPOLECCOB U CHCTEM aBTOMATHYECKOTO -~ IPHHIHAIIBI IIOCTPOCHNA HPOMBIIUICHHBIX
[POU3BOJCTB yIpaBJIEHHs, OCHOBHBIE METOIbI SCADA-cucrewm,
N HAT34 CHCTEM - IPOMBIIUICHHbIE MHTEPPEUCH U KOHTPOJLICPHI,
ABTOMATHYECKOT0 yIIPaBJIeH s pabotatomre nox  ynpasinenue SCADA-cuctem
BO BPEMEHHOI M YaCTOTHOM YMeTb:
06GIACTSIX; THIIOBBIC TTAKETHI MIPOCKTUPOBATh SCADA-cucreMbl
HPUKITATHBIX TPOrpamMM aHau3za ABTOMATHIECKOro u aBTOMATH3HPOBAHHOTO
CTATHYECKNX U AuHaMuueckux PVPABICHMS, € MPHMEHCHHEM  COBPEMEHHBIX
CHCTEM ABTOMATHUCCKOrO BCTPOCHHBIX  CPEACTB  pa3padOTKH U  SI3BIKOB
VTIpaBeHHs; nporpammupoBanusi SCADA-cucrem;
-  yCTaHABJIMBaTh M HACTPaWBaTh MPOTPAMMHOE U
anmapatHoe obecrieuenne SCADA-cucrem;
- OpraHM30BBIBaTh M YIPAaBIATH Ppa3pabOTKOH
CHCTEM TMPOMBIIUICHHOTO YIpPAaBJICHHs, HAa OCHOBE
SCADA-cuctem.
Biaagern:
- 0a30BBIMH HaBBIKaMHU NpU paboOTe ¢ OCHOBHBIMU
OIIK-14. OIIK-14.1. 3naeT: OCHOBHBIE nnTepbeiicamu SCADA-cucTeM;
Criocoben MPHHLMIEL Pa3paboTKi - OCHOBHBIMH  SI3bIKAMH  NPOTPAMMHPOBAHUS
pa3pabaThIBaTh AJIrOPUTMOB 1 KOMIIBIOTEPHBIX  |SCADA-cicTeM:
QITOPUTMBI U [IPOTPAMM. - NpOrpaMMHBIM U allapaTHbIM OO0ECICYCHUEM
KOMITBIOTEPHBIC SCADA-cucTem:
[IPOrpaMMBbI, OIIK-14.2. Ymeer - HaBbIKAMH aJIEKBATHOW (POPMYJIMPOBKU 3aj1ad,
MpUrofHbIe st [PA3pabaTHIBATE AMTOPUTMBI M jheraeMEx METOTAMI, H3TAraeMBIMH B KYPCE.
[IPAKTUIECKOTr'0 KOMITBIOTCPHBIC ITPOrpaMMEI,
IPHMEHEHHS NPUTOTHBIE JUISl IPAKTHYECKOTO




4. O0beM IMCUMILVIMHBI M BUABI y4eO0HO# padoThI

Taoauma 1
Bcero 1yacoB/ 3a4.ex. Cemectp
Buj yueOHoii padoThl 6 7 8 9
(01010) 300 (010]0) (010]0) 300 390
KonTakTHasi padora (Bcero) 99/2,75 32/0,88 64/1,78 68/1,88 16/0,44 16/0,44
B ToMm umcne:
JleKIIMOHHBIE 3aHATHS 33/0,92 16/0,44 17/0,48 16/0,44 8/0,22 8/0,22
[Tpaktuyeckue 3anstus (I13) 66/1,83 16/0,44 32/0,89 34/0,94 8/0,22 8/0,22
CamocTrosiTeJibHAasi pa6oTa (Bcero) 189/5,25 | 256/7,12 95/2,64 94/2,61 128/3,56 | 128/3,56
[ToaroToBka K 3a4eTy(9K3aMeHy) 50/1,38 66/1,83 26/0,72 24/0,66 32/0,89 34/0,94
[ToaroToBka K mpakTUYeckuM 3ausatusim | 83/2,32 68/1,88 41/1,14 42/1,18 34/0,94 34/0,94
[ToaroroBka pedeparon 56/1,55 48/1,33 28/0,78 28/0,77 24/0,67 24/0,67
3ager 3auer
Bujg orueTHOCTH 3ader JK3aMeH 3ader IK3aMeH
IK3aMeH | IK3aMeH
Oo6mass  Tpyaoem-BCEI'O B uacax 288 288 144 144 144 144
KOCTh AMCHMIIINHBI BCEI'O B 3au4. 3 8 4 4 4 4
eqUHHIAX
5. Coaep:kaHue JTUCUUIJINHBI
5.1. Pa3geibl JUCHUIIMHLI U BUABI 3aHATHI
Tao6auma 2.1
Ne o/ Jlek1. 3aH.
qachel IIpakr. 3aH.
HaumeHoBaHue pa3esia IUCHHILTAHBI YaCHI
(01010) (010]0)
Cemectp 6
Monyasl
1 OCHOBBI TOCTPOSHHSI UHTETPUPOBAHHBIX CUCTEM MTPOCKTUPOBAHUS U 8 16
yIIPaBICHUS
Monayas 2
2 [TpUHIUIIBI ¥ TEXHOJIOTUH CO3IaHUS OTKPBITHIX TPOTPAMMHBIX CHCTEM 9 16
BCEI'O 17 32
Cemectp 7
Monayas 3
3 Cucrembl 1ucrieTdepckoro ynpasieHus u coopa nanusix (SCADA- 8 16
CUCTEMBI)
Monyas 4
4 [Tpumeps! cymectyronx SCADA-cuctem 8 18
BCET'O 16 34




Taoauna 2.2

Jleku. 3aH.
Ne ni/mm 1
H qacel IIpaxr. 3aH.
anMeHOBaHUe pa3/esia TUCHUILTHHBI qaCHI
300 300
Cemectp 8
Moayansl
1 OCHOBBI IOCTPOCHHUS UHTETPUPOBAHHBIX CUCTEM ITPOSKTUPOBAHUS U 4 4
yIPaBICHUS
Monyasb 2
2 [TpUHIMIIBI ¥ TEXHOJIOTHH CO3[JaHUSI OTKPBITHIX IPOrPAMMHBIX CUCTEM
BCET'O 8 8
Cemectp 9
Moayas 3
3 CucteMbl IUCTIETYEPCKOTO yIpaBieHus u coopa nanusix (SCADA- 4 4
CUCTEMBI)
Moayan 4
4 ‘ [Tpumeps! cymectBytonmux SCADA-cuctem 4 4
BCEI'O 8 8
5.2. JlekunoHHbIE 3aHATHS
Ta6auna 3
Ne | HaumeHoBaHue pa3aeiia
n/n AUCUMILIMHBI Coaepsxanue pasgesa
O®DO Cemectp 6
OCHOBBI TOCTPOCHHUS [lonsstue UCIInY. Ee mecTto B cucTteMe aBTOMAaTH3alUU MPEANPUATHS.

1 MHTCIPUPOBAHHBIX CUCTEM  |Ctpyktypa u  QyHkuun  HMCImnY.  Konuenmus — KOMILJIEKCHOM
[IPOEKTUPOBAHUS U

yIIpaBJICHUS

aBTOMaTH3alMK npou3BoacTBa. Dtanbl coznanuss ACYTIIL. OOecneuenue
NCIInY.

[lonsiTe OTKpbITOM cuctembl. [IpuMEHEHHE OTKpBITBIX CHCTEM B
[POMBIIIJIEHHOW — aBToMatu3auuu.  OnMcaHue  MEXIPOrpaMMHOIO
nporokosia- DDE. Onucanue tunoBoro uutepdeiica o01meHns nporpamm -

HpI/IHHI/IHI)I U TEXHOJIOTHUU
OLE. Onucanune texuonorun - COM/DCOM. Ormucanue si3pIka 3alIpOCOB

2 | co3naHus OTKPBITBHIX
[IPOrPaMMHBIX CHCTEM k persimnoHHbIM CYB/] - SQL. Onucanne oomena mporpamm ¢ CYB/] Ha

6a3e npaiieepa ODBC.

OPO cemectp 7




CucTembl TUCIIETYEPCKOTO
yIpaBJICHUS 1 cOOpa
nanaeix (SCADA-
CHCTEMBI)

Xapakrepuctuku SCADA-mporpamm. Pabouee Mecto aucneryepa
(onepatopa). ['padpuueckuii nuatepdeiic noap3oparens. Mexauuzm OLE for|
Process Control (OPC) kak ocuoBHol# crmoco6 B3aumoaetictBus SCADA-
CHCTEMBbl C BHEIIHMM MHpoM. Benenme apxuBoB nanaeix B SCADA-
cucreme. Tpenabl. AnapMel BeTpoeHHBbIe sS13bIKH porpaMMHupoBaHus. bassl
nanabix B SCADA. OcHoBuble oHsTUst BJl, KpaTkas uctopusi pa3BUTHS
bJ1. ba3er nanubix B SCADA. Oco0eHHOCTH TPOMBITIUICHHBIX 0a3 JTaHHBIX.
Microsoft SQL-cepsep. Bompocsr Hagexxnoctu SCADA-cucrem. Beibop

SCADA-cuctemsl. Tennennnu pazsutust SCADA-cucreM

[IprMephI CYIIECTBYIOMIMX S
CADA-cucrem

0630p SCADA-cucrem, npencraBieHHbIX Ha pbiHke. MasterSCADA.
TRACE MODE. PA3BPABOTKA TI'PA®UYECKOI'O HMHTEP®EMCA

TRACE MODE. Simple-SCADA. Simatic WinCC.

3®0 Cemectp 8

OCHOBBI IOCTPOCHHS UH-
TCIPUPOBAHHBIX CUCTCM
[POCKTUPOBAHUS U
yIpaBJiCHUS

[Tonstue UCIInY. Ee Mecto B cucreme aBTOMAaTU3alMKM MPEANPUSITHS.
Crpyktypa n ¢ynkuun MCIInY. KoHuenuus KOMIUIEKCHONH aBTOMAaTH-
3aruu pousBoacTBa. DTansl coznanus ACYTII. O6ecneuenne UCIInY.

[IpUHLUIIBI ¥ TEXHOIOTUU
CO3JaHUsI OTKPBITHIX MPO-
[PAMMHBIX CUCTEM

[ToHsiTUE OTKPBITOM CHCTEMBI. [IpUMEHEHHE OTKPBITBIX CHCTEM B IIPO-
MBIIIJICHHOW aBToMaTu3anuu. Onrucanue MeXIporpaMMHOTO MTPOTOKOJIA -
DDE. Onucanue TumoBoro uHTEpdeiica o0ImeHus mporpamm -

OLE. Onucanue texuonoruu - COM/DCOM. Onwucanue B3auMOCHCTBUS
Ha Oase apxuTekTypsl ActiveX. OmucaHue s3bIKa 3alpocoB K pe-
nmsimonHbM CYBJL - SQL. Onucanmne oomena nporpamm ¢ CYB/] Ha 6aze
npaiisepa ODBC.

3P0 Cemectp 9

CHCTEMBI TUCTIETYEPCKOTO
yIpaBieHus U coopa JaH-
HbIx (SCADA-cucTeMbI)

Xapakrepuctukn SCADA-mporpamm.  Pabouee
(onepatopa). I'paduueckuit nuatepdeiic noap3oparens. Mexauuzm OLE for|
Process Control (OPC) kak ocHoBHo# crioco0 B3aumoeiicteus SCADA-

CHCTEMBI C BHEmHMM MHpoM. Benenme apxmBoB nmaHHbeix B SCADA-

MCCTO JHUCIICTUCPA

cucteme. Tpenabl. AnapMbl BeTpoeHHbIe SI3bIKH porpaMMupoBaHus. bassl
nanabix B SCADA. OcHoBHble noHsTusa bJl, kpatkas ucropusi pa3BUTHS
b/1. ba3br nanubeix B SCADA. Oco0eHHOCTH MTPOMBINIIICHHBIX 0a3 JaHHBIX.
Microsoft SQL-cepep. Bonpockr Hanexxnoctn SCADA-cucrem. Breibop
SCADA-cuctemsl. Tennennuu pazsutus SCADA-cuctem

[TprMeph! CymecTBYOMMX S
CADA-cuctem

0630p SCADA-cuctem, mpencrtaBieHHbIX Ha pbiHKe. MasterSCADA.
TRACE MODE. PABPABOTKA TPA®UYECKOI'O WHTEP®EMCA
TRACE MODE. Simple-SCADA. Simatic WinCC.




5.3. IlpakTuyeckue 3aHITUSA

Tadauua 4
Ne | HammeHoBaHmMe pa3jiena
n/n AHCUMILIMHBI HaumeHOBaHUE NPAKTHYECKUX 3aHATHI
ODO Cemectp 6
Mopayas 1
(OCHOBbI TOCTPOCHHS HH- 3HAKOMCTBO CcO cpenoit pazpabotku nmpoektoB TRACE MODE.
. TerpHPOBAHHBIX CHCTEM Cogz[aHHe IIPOCTENIIEro IPOeKTa
POCKTHPOBAHHS H YIPAB- Jlo aBIeHUE (GyHKIMN yIIpaBICHUS
CHS [Ipocreiimas 06paboTka JaHHBIX
MPB xax DDE-cepgep
Mopayas 2
Co3maHue nporpaMmbl Ha sI3bIKe TEXHO ST
Co3zmanue nmporpaMMel Ha si3bike TexHo FBD
[ [pyHIUIIBI U TEXHOJIOTUU o
Co3aHue MoIb30BaTeNbCKUX (DYHKITHIA
2 CO3/1aHUS OTKPBITHIX MPO-
Co3zmanue nporpaMMbl Ha si3bike TexHo SFC
PaMMHBIX CUCTEM .
Peanu3anus 0JHOKOHTYPHOM CHCTEMbI aBTOMAaTHIECKOTO Pery-
nmupoBanus B SCADA-cucreme TRACE MODE
OPO Cemectp 7
Moayas 1
CucTeMbl TUCTIETYEPCKOTO
1 yrpasienus u coopa gan-  |Co3nanue s3kpaHoB APM Hanucanue nporpamm
Hbeix (SCADA-cHcTeMBI)
Moayan 2
2 [IprMeps! CyHIECTBYOIINX
SCADA-cuctem V371861 IpoekTa U 0a3a kaHasoB Co3/laHKe apXHBa U OTYETa TPEBOT
3®0O Cemectp 7
Moayas 1
OCHOBEI IOCTDOCHIS HH- 3HAKOMCTBO CO cpeoit pazpabotku mpoextoB TRACE MODE.
P Co3aaHue npocTeiero npoexra
TErpPUPOBAHHBIX CHCTEM
1 JloGaBieHne QyHKIUHU yIIpaBIeHUS
[IPOEKTHUPOBAHNUS U YIIpaB- N
erms [Ipocreiimas 060paboTKa JaHHBIX
MPB kax DDE-cepgep
Moayan 2
Co3aaHue nporpaMmbl Ha sI3bIKe TEXHO ST
Co3zmanne mporpaMMbl Ha si3bike TexHo FBD
[ IpyHIUIIBI M TEXHOJIOTUU .
Co3aHue MoIb30BaTeNbCKUX (PYHKITHIA
2 CO3/1aHUS OTKPBITHIX MPO-
Co3maHue nmporpaMmsbl Ha si3bike TexHO SFC
PAaMMHBIX CUCTEM .
Peanu3anus 0JHOKOHTYPHOM CUCTEMbI aBTOMAaTHYECKOTO pery-
mupoBanus B SCADA-cucreme TRACE MODE
3P0 Cemectp 8
Monayas 1
CucTtemsbl JUCIIETYEPCKOTO
1 yrpaBiieHus U coopa nan-  [Cozpanue sxpaHoB APM Hamnucanue nporpamMm
HbIX (SCADA-cucTemsi)
Moayas 2
o [IprMepsl CyLIECTBYIOLIUX

SCADA-cucrem

V35161 IpoekTa 1 6aza kaHajno Co3aHne apXyuBa U OTYETA TPEBOT




6. CamocrosiTeJbHasA padoTa CTY/ICHTOB N0 TUCHMIIJIHHE

CaMocrosTenbHas pa60Ta BKJIFOYACT: MOBTOPCHUEC CTYACHTOM HU3JIOKCHHOI'O HA JICKIIUAX U

IMPAKTUYCCKUX 3aHATUAX yqe6Hor0 Marepuaia, pClICHNC HHANMBUAYAJIBHBIX JOMAIIHUX 3a4a4, IIOAIOTOBKY K

KOHTPOJIBHOMY OIPOCY U IK3aMEHY.

CamocrosrenbHas paboTa, HalpaBJICHHAs HA YIIIyOJeHHE U 3aKpeIUICHNE 3HAaHUH, a TAaK)Ke Pa3BUTHE

IIPAKTUYECKUX YMEHUN 3aKIIIOYAEeTCs B:

- AHAJIN3€ TCOPETHYCCKUX U (baKTI/ILIeCKI/IX MaT€pHralioB I10 Sa,Z[aHHOﬁ TEME, IPOBCACHUHN PACUCTOB,

COCTaBJICHHUHU CXEM U MO,Z[CJ'ICfI Ha OCHOBC CLICHApHCB pa6OTBI TEXHOJIOTHYECKOT'O O60py,Z[OBaHI/I${

HIIPOU3BOACTBA,

M3YYCHHUH TEM, BBIHECEHHBIX Ha CAMOCTOSITEIBHYIO TPOPabOTKY;

HU3YUCHUU TCOPECTHYICCKOI'O MaTCpraia K IIPAKTHUICCKUM 3aHATUAM,

BBIITOJIHECHUHN 3aﬂaHHﬁ 110 IPAKTUYCCKUM 3aHATHUAM,

IIOATOTOBKEC K 3a4€Ty HUJIM DK3aMCHY.

6.1. IMoaroroBka K MPaKTHYECKHUM 3aHATHIM

Ta0auna S
Ne | HaummeHoBaHHUe pa3zjaesia
n/n AUCUMILTUHBI HaumeHoBaHHe NPAKTHYECKUX 3aHATHII
OPO Cemectp 6
Moayas 1
OCHOBBI TIOCTPOCHHST HH- 3HAKOMCTBO CO cpve,uoﬁ pa3pabotku npoektoB TRACE MODE.
TerPHPOBAHHBIX CHCTEM Co3naHue npocTeiiero npoexTa
1 IPOCKTHPOBAHES | YIIpAB- I[O63BJ'IEHI/I€ GyHKIMY yIpaBIeHus
CHIS [Tpocreiinias 00paboTKa JaHHBIX
MPB kax DDE-cepgep
MopayJs 2
Co31aHue nporpaMmsl Ha A3bIke TeXHO ST
[TpHHIHITBI H TeXHONOMHH CoztaHue nporpamMmbl Ha sI3bIKE TeXHO FBD
2 |co3aHIs OTKPHITHIX MO- Co31aHue MoIb30BaTeNbCKUX (DYHKITHHA
paMMHBIX CHCTEM Co3ganne mporpaMMsI Ha si3bike TexHo SFC
Peasnzanust OJHOKOHTYPHOW CUCTEMBI aBTOMAaTHUECKOTO PETy-
mupoanus B SCADA-cucteme TRACE MODE
OPO Cemectp 7
Moayas 1
CucTtemsl JUCIIETYEPCKOTO
1 |ynpaBnenus u coopa gan- |Cosnanue sxkpaHoB APM Hanucanue nporpamm
HbIX (SCADA-cucTeMsi)
MopayJs 2
2 IS_ICI:)XI\BGXI—:L;Z;H;/ICTBWIHHX 'V3ip1 poekTa 1 0a3a kaHajnoB Co3laHue apxuBa M OTYETa TPEBOT
3P0 Cemectp 7
Mopayas 1
OCHOBbI OCTPOCHHS HH- 3HAKOMCTBO co cpennoil pazpadorku mpoektoB TRACE MODE.
Co3aHne MPOCTEUIIETro MPOEKTa
1 EZFOF:IIE; ZZZI;I;I;I;CE(;T;?;&%_ JloGaBneHne QyHKIMH yIIpaBIeHUS
erus [Ipocreiimas 00paboTKa JaHHBIX
MPB kax DDE-cepsep




6.2.

1.

MopayJs 2

Co3aHue mporpaMMbl Ha SI3bIKE TEXHO ST

Co3zpmanue nporpaMmsbl Ha si3bike TexHo FBD

Co3aHue Mojab30BaTeIbCKUX (PYHKITUH

Co3zganue nporpaMmsl Ha s3bike TexHo SFC

Peanu3aiusi OTHOKOHTYPHOM CHCTEMBI aBTOMAaTHYECKOTO pery-
muposanus B SCADA-cucteme TRACE MODE

HpI/IHI_II/IHBI 1 TCXHOJIOI'Hn
2 CO3J1aHHA OTKPBITHIX IIPO-
I'PaAMMHBIX CUCTEM

3®0 Cemectp 8

Moayas 1

CucreMpl JUCTIETYEPCKOTO
1 |ynpaBnenus u coopa gan- |Cosnanue sxkpanoB APM Hanucanue nporpamm
HbIX (SCADA-cucTemsi)

Monyab 2

[IpyMepBbI CYLIECTBYIONIMX
2
SCADA-cuctem V37161 poekTa u 0aza kaHasoB Co3/laHNe apxXuBa M OTYETA TPEBOT

Tembl 115 pedpepaTon

W3zyuenne cnpaBounoii nHpopmanuu o padore B cucreme TRACE MODE 6.0

N3yuenue cnpaBouyHoii napopmanuu o padote B cucreme MASTERSCADA u KPYI'2000
W3yyenue cnpaBouHOil nHpOpMaIuu 1o padote B cucteme InTouch.

Nzydenne cnpaBouHoii nH(popmanuu no padote ¢ pacmupenueM 1-FACTORY cucremsr TRACE
MODE 6.0

N3zyuenue cnpaBounoii nHpopmanuu no cucremam ISAGRAF, CoDeSys

Co3pnanue nporpamm Ha si3bike TexHo SFC

Co3znanue nporpaMM Ha si3bIke TexHO L

Co3aaHue noib30BaTeNbCKUX (PyHKIHIMA

[IpoMbliIeHHbIE M KOMITBIOTEPHBIE CETU B MHOTOYPOBHEBBIX HHTErpupoBaHHbIXx ACYTII
[IporpamMMHBI€ U annapaTHble CPeACTBa MOJIEBOI0 U HHTEIUIEKTYaJIbHOIO YPOBHEH
HMucneruepckuii yposenb ACYTII

dyHKroHanbHble Bo3MoxxkHOcTH UCITY

[IpoextupoBanue ACYTII ¢ ucnonszoanunem oredectBeHHbIX UCITY

[IpombllTIEHHBIE U KOMIIBIOTEPHBIE CETH B MHOTOYPOBHEBBIX MHTETpupoBaHHbIX ACYTII

Y4eOHo- MeTOANYECKOE 00ecnedeHre CAaMOCTOSATeIbHOM padoThl CTY/ICHTOB

Kanrun B.B. Pa3zpa6otka SCADA-cuctem: yue6Hoe nocodue / Kaurun B.B., Kanrun

M.B., SAmonaunoB [.H.. — Mocksa, Bonorna: Unudpa-Unxenepus, 2019. — 564 ¢. — ISBN

978-5-9729-0319-1. — Tekcr: »aeKTpoHHBIA // DnekTpoHHOOMONMMOTEeuHas cucrema IPR

BOOKS: [caiit]. — URL:

2.

I'epacumoB, A. B. IlpoektupoBanne ACYTII ¢ ucnons3oBanmem SCADA- cuctem :

yaeOHoe nocooue / A. B. I'epacumos, A. C. TutoBues - Kazans : U3garenscteo KHUTY, 2014.


http://www.iprbookshop.ru/86632.html

- 128 c. - ISBN 978-5-7882-1514-3. - Tekcr: anexrponnbiii // DbC "KoncynbTaHT cTyieHTa"
[caitT]. - URL.:

3. I'epacumoB, A. B. IlpoekrmpoBaHHe aBTOMATH3WPOBAHHBIX CHCTEM YIIPABIICHUS
TEXHOJIOTUIECKUMH TIporieccamu | ydebHoe mocodme / ['epacumoB A. B. - Kazanp : Us-
natensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - Tekct: anexrponnsiii // DbC

"KoHcynbTaHT cTyaeHTa" : [caiiT]. - URL:

7. OueHoYHBIE CpecTBA
7.1. Bompocsl K py0e:KHBIM ATTeCTANNIM

Bonpochl k nepBoii aTTecTanuu 3a 6 cemecTp
1. Kakumu ¢akropamu o00ycClIOBII€Ha NOTPEOHOCTh B BBICOKOHAJEKHBIX M BBICOKO
s dextuBabx ACYTIL
OcHOBHbIE IPUYNHBI 00YCIaBINBAIOIIMMHI HEOOX0AUMOCTh 3aMeHbl ACYTII.
Yro BKIIOYAET B ce0s1 MHPOpMAIUs O TEXHOJIOTMYECKOM IPOIIecCe.
OcHoBable pyHKIIMH coBpeMeHHbIX ACYTTI.
OcHoBHbIe QpyHKIMN YenoBeka B ACY
NCITY. Onpenenenue. OCHOBHBIC TPEOOBAHMSI.
CTpyKkTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPUATHUS - 111 ypOBEHbD.
CTpyKkTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPUATHUS - 211 YPOBEHb.
CTpyKkTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEANPUATHUS - 311 YPOBEHb.
10 CTpyKkTypa COBPEMEHHOTO aBTOMaTU3UPOBAHHOTO MPEANPUATHUS - 411 YPOBEHbD.
11. CtpyKTypa COBpEMEHHOIO0 aBTOMATU3UPOBAHHOIO MPEANPUSITHS - SI YPOBEHb.
12. CtpykTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOTO MPEATPHUATHS - 6i1 YPOBEHb.
13.Crpykrypa ACYTIIL. O6bexT ynpaBneHus. J[aTuuku 1 UCTIOTHUTEIbHBIE MEXaHU3MBI.
14. Crpykrtypa UCITY. Kontposnep.
15. Crpyxkrypa UCITY. OcHOBHBIE 3a]a4H, pEIlIae€Mble KOHTPOJIIIEPOM.
16. Ynpaeienue (KOHTpoJuIep) Ha Oa3e nepcoHanpHoro komnbeioTepa (PC based

CoNaRWDN

control).

17. Jlokaneueiit kouTposutep (PLC - Programmable Logic Controller)

18. Cereoii komruiekce kouTposuiepos (PLC, Network)

19.Pacnpenenénnsie MamomaciiTabHbie cuctembl yrnpasiaerus (DCS - Distributed Control
Systems, Smaller Scale)

20. Tlonnomaciirabubie pacnpeaenénnsie cuctemsl yrnpasiaenus (DCS, Full Scale)

21.0co06eHHOCTH ONEPALIMOHHBIX CUCTEM PEATbHOTO BPEMEHHU M X OTJIMYUS OT OOBIYHBIX
MHOTOTIOJIh30BaTEeNLCKUX ornepaoHHbIX cucteM (OC).

22. Tlogpasznenenue OCPB.

23. Baxwusie mig nonp3oBareiier csoiictea OCPB

24. CpencTBa TEXHOJIOTUYECKOTO MPOTPAMMHUPOBAHUS KOHTPOJUIEPOB.

25. TlpowmeitniuieHHas JoKaidbHask ceTh. OCHOBHBIC THUITHI.

26. Cnenuduueckre 0COOEHHOCTH MPOMBIIUICHHBIE CETH.
27. Cepsepa B ACYTIL


https://www.studentlibrary.ru/book/ISBN9785788215143.html
https://www.studentlibrary.ru/book/ISBN9785788219875.html

28. KowmruiekcHasi aBToMaTu3alys Mporu3BOICTBA.

29. OcHOBHbIC TCHICHIIUU pa3BUTHUs aBToMaTu3auu. Tenaenus 1.

30. OcHoOBHBIC TCH/ICHIIUU Pa3BUTHUs aBToMaTU3auu. TenaeHus 2.

31. OcHoBHBIC TCHICHIIUU Pa3BUTHUS aBToMaTU3auu. TenaeHus 3.

32. OcHOBHBIC TCH/ICHIIUU Pa3BUTHUsS aBToMaTu3auu. TenaeHus 4.

33. OcHOBHBIC TCHICHIIMY Pa3BUTHs aBTOMATH3auU. TeHaCHITH .

34. OcHOBHBIC TCHICHIINY Pa3BUTHs aBToMaTH3auu. TeHaeHmms 6.

35.CoBpeMeHHBIC HAMMPABICHUS PA3BUTHI MUKPOIIPOIIECCOPHBIX CPEACTB YIIPABICHUS.
BepxHuil ypoBEHb YIIPaBIICHHUS.

36.CoBpeMeHHBIC HAMTPABICHUS Pa3BUTHSI  MHUKPOIPOIIECCOPHBIX  CPENCTB
ynpasieaus. CpeTHui ypOBEHb YIIPaBICHUS.

37. CoBpeMEHHbIC HAIPaBJICHUS  Pa3BUTHA  MHKPOIPOILIECCOPHBIX  CPEJICTB
ynpasieHus. HukHult ypoBeHb yIpaBiIcHUS.

38. Oransl co3manus ACYTII. ®opmupoanue TpedoBanmii kK AC. Oramsr 1.1, 1.2, 39.1.3.

40. Oramnsl cozpanust ACYTII. Paspabotka konuenmuu AC. DTarbl 2.

41.0r1ansl coznanus ACYTII. Texauueckoe 3aaHre U SCKU3HBINA MPOEKT. DTansl 3 U 4.

42. Oranel cozpanus ACYTII. Texaudeckuit mpoekT. ITarbl 5.

43. Oramnsl cozpanus ACYTIIL. PaGoyas qokymeHTanus. Jrarbl 6.

44. Drtansl co3panuss ACYTIL. Bsox B geiicrBue. Dranst 7.1, 7.2, 7.3, 7.4.

45. Dransl co3panust ACYTII. Bsox B neiicrBue. Dranst 7.5, 7.6, 7.7, 7.8.

46. Oransl co3ganust ACYTIIL ConpoBoxnenue AC. Oranst 8.1, 8.2.

47. Cucrtema aBTOMaTU3MPOBAHHOIO MpOeKTUpoBaHusa. O000IIEHHAs  CTPYKTypa
ooecrieucuus CAIIP.

48. Matematnyeckoe oobecneuenue CAIIP.

49. Texuuueckoe ocHamieHue CAIIP. ®ynkiuu Bctpoennoi CATIP.

50.ABTOMaTH3MpOBAaHHAs  CHUCTEMa  YIPaBICHHS  TEXHOJOTHMUYECCKHMH  IMpOolleccamMu
(ACYTII). Obecneuenue ACYTIIL.

51. Texumueckoe ooecneuenue ACYTII.

52. Marematuueckoe odecneuenne ACYTII.

53. OpranuzarnmonHoe u meroanueckoe oobecneuenne ACYTII.

O0pasen OnJieTa K nepBoii py0eKHOM aTTecTaluH

T'PO3HEHCKHUV I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecranus Nel

JucuuninuHa MeTtoab! U cpeacTBa nndpoBoii 00padoTkyn nHGopmanun

WHuctutyT 3Hepretuku cnennanbHocte YUTC cemectp 6

1. CereBoii komiuieke kouTposuiepos (PLC, Network)
2. Oransl coznanust ACYTII. Pazpaborka konnenuuu AC. Drtarmsr 2.
YTBEPXIAIO:

3. 20 1. [IpenogaBarens

Bomnpocel ko BTOpOii aTrTecTanuu 3a 6 cemecTp
1. TlonsaTre oTKpBITON cUcTEMBI. [I[puMEHEHNE OTKPBITBIX CUCTEM B IIPOMBIIIJIEHHOM
aBTOMAaTHU3ALMH.
2. TloHsiTHE OTKPBHITON CUCTEMBI.



3. OCHOBHBIE HaIIPaBIEHUS MO CO3/IaHUI0 OTKPBITHIX cucTeM. CTaHJapTHBIE MEXaHU3MBbI
oOecrieueHus OTKPBITOCTU CUCTEM.

4. OcHOBHBIE TEXHUYECKHUE pellIeHus], obecnieunBatonue oTkpbiTocTh [1TK.

5. OtkpsbiTas apxutekTypa 1o crangapty |[EEE. OcHoBnble uepThl.

6. Omnpenenenne |[EEE/POSIX.

7. Ompenenenne NIST.

8. IIpuHITUIIEI ¥ TEXHOJIOTHH CO3/IaHUS OTKPBITHIX MPOrpaMMHBIX cructeM. DDE.

9. Kmment DDE.

10. Ceprep DDE.

11. Ceanc DDE.

12. Tpanzaknus DDE.

13. IlpuHUIMIBI U TEXHOJIOTHUU CO3/IaHUS OTKPBITBIX MporpaMMHBIX cuctem. OLE.

14. TlpunoxeHus TUMA «KIUEHT-CEPBEPH.

15. Omnwucanue texnosoruu - COM/DCOM.

16. Yto Takoe 6aza maHHBIX?

17 Knaccudukanus 6a3 qaHHBIX

18 .Yto Takoe 0a3za TaHHBIX

19. Knaccudukanus 6a3 nanabix CYB/]

20. Kmuentsl CYB/]

21. PensumonHbIe 0a3bl JaHHBIX

22. lloHaTne MeTaMoenu

23. Urto takoe SQL

25. 0630p omnepatopoB SQL

26. CtpykTypa Tabauil peassiuoHHbIX B/

27. IlpencraBneHue ynces, CAMBOJIOB, 1aT, BPEMEHH U JPYTUX THUIIOB JAHHBIX

28. Omnucanue sa3bika 3anpocoB K pensuuonasiM CYBJI[- SQL

29. Twumsl ganaex SQL.

30. Omnmucanne oomena nporpamm ¢ CYBJ] na 6a3e apaiiepa ODBC

OO0pa3zen Oui1eTa KO BTOPOii py0ekHOI aTTecTaluu
T'PO3HEHCKUH I'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
PyGe:xnas arrecranus Ne2
Huciunnmaa MeToabl M cpeacTBa UG poBoii 00padoTku nHGopMaMu

NHuctutyT sHepreTuku cnenuanbHocTh Y UTC cemectp 6

1. TloHsATHE OTKPBITON CUCTEMBI.

2. Knaccudukanus 6a3 JaHHBIX
YTBEPXJIAIO:
3. 20 _r. [IpenonaBarens

Bonpocel k nmepBoii arrecranuu 3a 7 ceMecTp

1. Konuenuusa SCADA u ee 0cOO€HHOCTH

2. OcHoBHbIE CTPYKTYpHBIE KOMITOHEHTHI SCADA/

3. Xapakrepuctuku SCADA-niporpamm. OO1iue cBeeHUSI U CTPYKTYpPHbIE OCOOCHHOCTH
SCADA-mporpamMmmax



4. Xapaxrepuctuku SCADA-niporpamm. OyHKIIMOHATBHBIE XapaKTEPUCTUKU
S CADA-nporpamm

5. Xapakrepuctuku SCADA-niporpamMm. AnmnapaTHo-IIporpaMMHasi riatdopma u
XapaKTEPUCTHKHU TTOJTHOTHI OTKPBITOCTH.

6. Xapakrepuctuku SCADA-niporpamm. JlaHHBIE O pacIPOCTPaHECHUH U
COMPOBOXKICHUH, CTOUMOCTHBIE XapaKTEPUCTUKHU.

7. Tlomp3oBaTenu mpuMeHsIONHe B cBoel nesarenbHocTd SCADA-iporpaMmel.

8. IMonynspusie SCADA-iporpaMMsl.

9. Ilpumepnsiii Habop maker SCADA nporpammsl.

10.ITpumepnsiit Habop maker SCADA mporpamMmbl UCIIOJIB3YIONIUN TUIIOBYIO TEXHOJIOTHIO
COM/DCOM wu o6bextsr ActiveX.

11. TloBbimenue HaaéxHOCTH paboThl SCADA-IpOrpaMMBI.

12. Ocuosnbie pyakiun SCADA-cuctem

13.Omnepatop (unu aucneruep), padoraromuii co SCADA-cuctemMoi, BBINOTHSAET
cieayomme QyHKIUH.

14.0co6ennoctn SCADA kak mporecca ympaBieHUS B COBPEMEHHBIX TUCIETUEPCKUX
cUCTeMax

15. OcHoBHBIE BO3MOXKHOCTH U cpejicTBa, npucymme BceM SCADA-cuctemam

16.0OcHOBHBIE 3TaIlbl MPOSKTHPOBAHUS CHCTEMbI aBTOMaTH3anuu Ha ocHoBe SCADA-
CHUCTEMBI

17. Vicnonbp3yeMble MpOrpaMMHO-aInapaTHbIE MIaT(HOPMBI.

18. CrnocoOsl peanu3aiuu CBsI3U ¢ yCTPOMCTBAMU BBOJ1a/BHIBO/IA.

19. Mmeromuecs cpencTBa CETEBOM MOAIECPKKU.

20. BcrpoeHHBIE KOMaHIHBIE SI3BIKU, TIO/JIEPKUBAaEMbIe 0a3bl JaHHBIX U Tpaduueckue

BO3MOXHOCTH.

21. XapaxrepucTuku moaHOTH OTKpeITocTd SCADA-cucTeM
22. DKCIuTyaTallMOHHBIC XapaKTEPUCTUKU SCADA-cucrem. Y nob6ctBO
UCIIOJIb30BAHUSI.

23.Oxcmryarannonabie Xxapakrepuctuku SCADA-cucrem. Hanmuue u kauecTBo
TEXHUYECKOU MOIIEPKKU.

24. Dxcruryataionnble xapaktepuctuku SCADA-cucrem. Pycudukarms.

25.CtoumoctHbie xapakrepuctuku SCADA-cuctem. CTOUMOCTB ITporpaMMHOANTIapaTHON
miatgopmbl. CTOUMOCTH CUCTEMBI.

26.CtoumoctHbie xapakrepuctuku SCADA-cucrem. CTOUMOCTh OCBOEHUS! CUCTEMBI.
CTOMMOCTB CONPOBOXKICHUS.

OO0pa3zen OuleTa K nepBoii pyode:KHOH aTTeCTAIUN
T'PO3SHEHCKHH T'OCYJAPCTBEHHBIH HE®TSAHOU TEXHUYECKUW YHUBEPCUTET

BWJIET Ne 1
PyGe:xnas arrectamus Nel
Jucuunnuza MeToabl U cpeacTBa nud)poBoii 00padoTky nHGopmanun

WNucTutyT 3Hepretuku cnennanbHocte YUTC cemectp 7

1. Xapakrepuctuku SCADA-niporpamm. @yHkimonanbHbie xapakrepuctuku SCADA-nporpamMm



2. Oxkcruryaraunonsslie xapaktepuctuku SCADA-cucrem. Pycuduxanus.

YTBEPXIAIO:

«» 20 I. [Ipenonasareins




Bonpocsl Ko BTOpPOi aTTecTalluu 3a 7 ceMecTp

Pabouee mecto aucneruepa (oneparopa). I'padudeckuii uHTEpdEiic moap3oBaTes.

TpebGoBanus spronomMuku mmpu pazpadotke APM. TpeboBanus kK MyJbTaM yIPaBJICHHS.

TpeboBanus SproHOMUKH TIpH pazpadboTke APM. TpeboBaHus K MHEMOCXEMaM.

TpeboBanus SproHOMUKH TIpH pazpadboTke APM. TpeboBaHus K MHEMOCXEMaM.

Mexanu3m OLE for Process Control (OPC) kak ocHOBHOI cITOCO0 B3aUMOICHCTBHS

SCADA-cucTeMbl C BHEIIIHUM MHUPOM.

Benenne apxuBoB ganabix B SCADA-cucteme. TpeHsl.

Benenne apxuBoB ganabix B SCADA-cucteme. AapMel.

BcetpoeHHbie SI3bIKM TPOrPaMMHUPOBAHUS.

. baswl ganabix B SCADA. OcnoBueble noustus bJ1. Kpatkas ucropus passutus b/1.

10 bassr ganaeix B SCADA. OcoOeHHOCTH MPOMBIIIUIEHHBIX 0a3 manubix. Microsoft SQL-
cepBep. OCHOBHBIE XapaKTEPUCTUKH.

11. SCADA u Internet.

12.Bompocst Hagexxnoctu SCADA-cucrem.

13.Pe3epupoBanne B SCADA-cucTemax.

14.Bo16op SCADA-cucrembl. OO1uii moxo.

15.Boi6op SCADA-cucremsl.

16 .Tennennuu pazputuss SCADA-cucteM. Y nanennsie TepmuHaisl (RTU).

17 .Tennpenruu pa3sutrs SCADA-cuctem. Kanainsr cBsizu (CS).

18 .Tennenuu passutss SCADA-cuctem. Jlucneruepckue nyHkThl yrpasienus (MTU)

19 .Tennenmuu paszputuss SCADA-cucrem. OneparimoHHbIC CUCTEMBI.

arwONME

© oo~

O0pasen OnJieTa Ko BTOPO# pyOes;KHOM aTTeCcTalUuH
T'PO3HEHCKHH I'OCYIAPCTBEHHBIH HEQTAHONU TEXHUYECKHH YHUBEPCUTET

BIMJIET Ne 1
PyOexxnas arrecranus Ne2
Jucnummaa MeTo/bl M cpeacTBa n¢poBoii 00padoTkn uHGoOpMaUKH

WucTuTyT 3Hepretuku cnennanbHocte YUTC cemectp 7

1. Pabouee mecto aucnetdepa (omeparopa). ['paduueckuii mHTEpQEC MOTH30BaATEIIA.

2. Bribop SCADA-cuctemsl.
YTBEPX/IAIO:

« 20 T. [Ipenonasarens

7.2. Bompocsl K 3a4eTy U IK3aMeHy

Bomnpocs! k 3auery no aucuuiuinge 3a 6 cemectp O®O u 8 cemectp 3P0
1. Kakumu  Qakropamu  00ycJlOBJI€Ha TOTPEOHOCTH B  BBICOKOHAIEKHBIX U

BbICOKOA(p(ekTBHBIX ACYTII.
OcHoBHbIE TPUYUHBI 00YCIABINBAIOUIIMHI HE0OX0AUMOCTh 3ameHbl ACYTII.
Yro BKIIIOYAET B ce0s1 HHPOPMAIUS O TEXHOJIOTMYECKOM MPOIIecce.
Ocuoubie QpyHkiuu coBpemeHHbx ACYTIL.
OcHoBHble QyHKINH yenoBeka B ACY
HCIIY. Onpenenenne. OCHOBHbIE TPEOOBAHUS.
CTpyKTypa COBPEMEHHOTO aBTOMATU3UPOBAHHOI'O NPEAPUATHUSA - 111 ypOBEHb.

Noabkown



8. CTpyKkTypa COBPEMEHHOTO aBTOMaTU3UPOBAHHOIO NPEAPUATHUS - 211 YPOBEHb.
9 CTpyKkTypa COBPEMEHHOTO aBTOMAaTU3UPOBAHHOI'O NPEANPUATHUS - 311 YPOBEHb.

10. CTpyKTypa COBPEMEHHOTO aBTOMAaTU3UPOBAHHOT'O NPEAPUATHUS - 411 YPOBEHb.

11. CTpyKTypa COBPEMEHHOTO aBTOMaTU3UPOBAHHOT'O MPEAPHUATHUS - S YPOBEHb.

12. CTpyKTypa COBPEMEHHOTO aBTOMaTU3UPOBAHHOT'O MPEAPUATHUS - 611 YPOBEHb.

13. Crpykrypa ACYTIIL. OObekT ynpapneHus. JlaTYuKu 1 UCIIOJIHUTEIIbHBIC
MEXaHU3MBI.

14, Crpykrypa UCITY. KonTpomnep.

15. Crpyxrypa UCITY. OcHoBHBIE 3a/1auH, peliaeMble KOHTPOIIEPOM.

16. VYupasienue (KoHTpoiuiep) Ha 0Oaze mepcoHanbHOro kommbiotepa (PC based
control).

17, Jlokanensiii kouTposuiep (PLC - Programmable Logic Controller)

18. Ceteoii komruieke kouTposuiepoB (PLC, Network)

19. Pacnpenenénnsie MaoMacinTaOHbie cuctemsl yrpasieHus (DCS - Distributed Control
Systems, Smaller Scale)

20. [TomHOMacmTabHbIe pactpenenénusie cucreMsl yrpasienus (DCS, Full Scale)

21. OcoOeHHOCTH ONEPAIMOHHBIX CUCTEM PEATTbHOTO BPEMEHHU M HX OTIHYHUS OT OOBIYHBIX
MHOT'OT0JIb30BaTENbCKUX onepaoHHbix cuctem (OC).

22. [Tonpaznenenue OCPB.

23. Baxxnsie qy1s noab3oBarteiei cpoiictea OCPB

24, CpencTBa TEXHOJOTHYECKOTO MMPOTPAaMMHUPOBAHUS KOHTPOJIJICPOB.
25. [IpomeInuieHHas JoKajabHas ceTh. OCHOBHBIC THUIIHI.

26. Crnennduieckue 0COOEHHOCTH MPOMBIIIJIEHHBIE CETH.

217. Cepsepa B ACYTIL

28. KommiekcHast aBToMatu3anusi Ipou3BOICTBA.

29. OcHOBHBIC TCH/ICHITUN Pa3BUTHUs aBToMaTu3anuu. TenaeHuys 1.
30. OCHOBHBIC TCHICHIIUY PA3BUTHS aBTOMAaTH3aUA. TeHACHITUS 2.
31. OCHOBHBIC TCHICHIIUM PA3BUTHS aBTOMaTH3auA. TeHaCHIUS 3.
32. OCHOBHBIC TCHICHIIUM PA3BUTHS aBTOMaTH3auu. TeHaeHIus 4.
33. OCHOBHBIC TCHICHIIUY PA3BUTHS aBTOMAaTH3aUA. TeHACHITUS 5.
34. OCHOBHBIC TCHICHIIUY PA3BUTHS aBTOMAaTH3aUA. TeHACHITHS 6.

35. CoBpemMeHHBIC HaMpaBICHUS Pa3BUTHS MHUKPOMIPOIIECCOPHBIX CPEACTB yMPABICHHUS.
BepxHnuii ypoBeHb yIIpaBIICHUS.

36. CoBpeMEHHbIE HAINpaBJICHHUS Pa3BUTHS MUKPOIPOILIECCOPHBIX CPENCTB YNPABICHHUS.
Cpennuil ypoBEHb yIpaBIICHHUS.

37. CoBpeMeHHbIE HamNpaBiICHUS Pa3BUTHS MHUKPOMNPOIIECCOPHBIX CPEACTB YIPABICHHUS.
Huxauit ypoBeHb yIpaBiieHUs.

38. Oranel co3panus ACYTII. @opmuposanue tpedoBanuii k AC. Dramsr 1.1, 1.2,
1.3.

39. Oransl co3nanust ACYTII. Pa3zpabotka konneniuu AC. Dramsi 2.

40. Otanel co3nanug ACYTII. Texnuueckoe 3aaaHue U 3CKU3HBIN TPOEKT. ITanbl 3 U
4,

41. Otanel co3nanug ACYTII. TexHu4eckui MpoeKT. DTansl S.

42, Ortamnbl co3nanust ACYTII. PabGodast nokymeHTarus. Tarbl 6.

43, Ortanel co3nanusg ACYTII. Beoxa B aeiicteue. Otanwl 7.1, 7.2, 7.3, 7.4.

44, Ortamnel co3manusg ACYTII BBox B neiicteue. Dtansl 7.5, 7.6, 7.7, 7.8.

45. Oransl co3nanust ACYTII ConpoBoxaenue AC. Drans 8.1, 8.2.

46. Cuctema aBTOMATHU3MPOBAHHOTO mpoekTupoBaHus. (OOOOIIEHHAs  CTPYKTypa



o6ecrieucuus CAIIP.

47. Martematnyeckoe ooecneuenue CAIIP.

48. Texunueckoe ocHamienue CAIIP.

49. ®ynkuuu BcrpoeHHon CAIIP.

50. ABTOoMarm3upoBaHHas CHCTeMa YIPABICHUS TEXHOJOTUYECKUMH MPOIECCaMU
(ACVYTII). Obecneuenne ACYTIIL.

51. Texanueckoe odecrieuenmne ACYTIL.
52. Marematnueckoe ooecrieuenne ACYTII.
53. OpranuzanuonHoe u metoandeckoe odecneuenue ACYTII.

54. Tlonste OTKpBITOM cucTeMBbl. lIpUMeHEHHE OTKPBITBIX CUCTEM B IMPOMBIIUICHHON
aBTOMATH3ALIHH.

55. [ToHsTHE OTKPBITON CUCTEMBI.

56. OcHOBHbBIE HANPaBJICHUS IO CO3/IaHUIO OTKPBITHIX cucTeM. CTaHIapTHBIE MEXaHU3MbI
o0ecreyeHust OTKPBITOCTH CUCTEM.

of. OcCHOBHBIE TEXHUYECKHE pELIeHUs, oOecneunBaromue oTKpoITocTh [TTK.

58. OtxkpeiTas apxutekrypa no cranaapty |[EEE. OcnoBHblie uepThi.

59. Onpenenenne |[EEE/POSIX.

60. Omnpenenenue NIST.

61. [IpuHUUIIBI U TEXHOJIOTHH CO3/IaHUs OTKPBITHIX NpOrpaMMHbIX cucteM. DDE.

62. Knuent DDE.

63. Cepsep DDE.

64. Ceanc DDE.

65. Tpanzaknus DDE.

66. [TpuHIUTIBI ¥ TEXHOJIOTHH CO3/IaHUS OTKPBITHIX MporpaMMHbIX cuctem. OLE.
67. [TpunoxxeHust TUIA «KIUEHT-CEPBEPY.
68. Omnucanne texaoaorun - COM/DCOM.
69. Uro Takoe 0a3a TaHHBIX?

70. Knaccudukanus 6a3 maHHbIX

71. Yrto Takoe 0a3a JaHHBIX

72. Knaccuduxanus 6a3 1aHHbIX

73. CYBJ1

74. Knuentet CYB/]

75. Pensaimonnsie 60a3bl JaHHBIX

76. [Tonsatne meTamonenn

77. Yo takoe SQL
78. 0630p oneparopoB SQL

79. CrpykTypa Tabnuil perasiiuoHHbIx b]]

80. [IpencraBnenue uncesn, CHMBOJIOB, 1aT, BPDEMEHU U JPYTUX TUIIOB JaHHBIX
81. Onucanue s3bika 3ampocoB K pemsiimonasiM CYB/I- SQL

82. Tumne! ganasix SQL.

83. Onucanue oomena nporpamm ¢ CYB]I Ha 6aze apaiisepa ODBC

Oo0pa3sen Oustera k 3a4ery
T'PO3HEHCKUM IT'OCYJJAPCTBEHHBIH HEQTAHOU TEXHUYECKUU YHUBEPCUTET

BUWJIET Ne 1
Huciunnmaa MeToabl M cpeacTBa MG poBoii 00padoTku HHGopMaMu

WuctutyT 3Hepretuku cnennanbHocte YUTC cemectp

1. OcHoBHBIE TEHACHIIMU Pa3BUTHUS aBTOMaTu3auuu. Tennenuus 1.



2. ®ynkmuu BctpoerHon CATIP.
YTBEPXIARO:

« » 20 r. 3aB. kadeapoit

Bomnpocs! k 3k3ameny no aucuuminge 3a 7 cemectp O®O u 9 cemectp 3P0

1. Konuemmsa SCADA u ee ocobeHHOCTH

2. OcHoBHbIE CTPYKTypHBIE KOMITOHEHTH SCADA.

3. Xapaktepuctuku SCADA-mporpamm. OO0mre cBeieHus U CTPYKTYpPHBIE
ocobennoct SCADA-niporpammax

4, Xapakrepuctuku SCADA-niporpamm. OyHKIIMOHAIBHBIC XapaKTEPUCTUKU
S CADA-nporpamm

5. Xapaxrtepuctuku SCADA-mporpamMm. AmnmapatHo-iporpamMMmHasi Tuiatpopma u
XapaKTEPUCTHKH MMOJTHOTHI OTKPBHITOCTH.

6. Xapaktepuctuku SCADA-nporpamm. JlaHHBIE O pacpOCTpaHEHUH U
COTIPOBOXJACHUU, CTOUMOCTHBIE XapPaKTEPUCTUKH.

7. Tlonmp3oBatenu npuMeHstoue B cBoeit aesteabHoct SCADA-niporpaMmel.

8. Tlomynspusie SCADA-IporpaMMBl.

9. Ilpumepnsrit Habop maker SCADA nporpamMmel.

10.ITpumepnsiii  Habop maker SCADA mporpamMMmbl HCIOJB3YIONUN  THUIIOBYIO
texHosoruto COM/DCOM u o6bexthr ActiveX.

11. Tlosbienue Hanéxuoctu padboTsl SCADA-TIporpaMMmBsl.

12. OcuoBubie pynkunuun SCADA-cuctem

13.0Omepatop (wnmm gucrneryep), padotatouuit co SCADA-cucTemoii, BBITIOIHSET
cnenyromue QyHKIHH.

14. Ocob6ennoctn SCADA kak mpoliecca yrnpaBlIeHUsS B COBPEMEHHBIX AUCTIETYSPCKHUX

cUcTeMax

15. OcHoBHBIE BO3MOKHOCTH U CpeicTBa, mpucymme Bcem SCADA-cuctemam

16. OcHoOBHBIE 3Tallbl MPOCKTUPOBAHUS CUCTEMBI aBToMaTu3anuu Ha ocHoBe SCADA-

CUCTEMBI

17. Ucnonws3yeMblie MporpaMMHO-aIapaTHbIC MIaT(HOPMBI.

18. CnocoOnl peanu3aiuu CBSI3M C YCTpoWcTBamMu BBoJa/BbiBoAa. 19.Mmeromuecs

CpEIICTBA CETEBOU MOIIACPKKH.

19. BcTpoeHHbIE KOMaHIIHBIE S3BIKH, MOACPKUBAEMbIe 0a3bl TAaHHBIX U TpapUIECKue

BO3MO>KHOCTH.

20. XapakTtepucTuku noJHOThI oTKpbeITocTd SCADA-cuctem

21. OxkcmuryatanmonHsie xapaktepuctTuku SCADA-cucteM. Y 100CTBO UCTIOJIB30BAHUS.

22. OkcrutyatauuoHHble xapaktepuctuku SCADA-cucteM. Hanmuume u  kadecTBO
TEXHUYECKOU MOIIEPKKU.

23. DKCIUTyaTallMOHHBIC XapaKTEPUCTUKU SCADA-cucrem. Pycuduxarnus.

25.Croumoctueie  xapaktepuctuku SCADA-cuctem. CTOoMMOCTH  MPOrpPaMMHO-
annapatHoi mat@opmbl. CTOMMOCTb CUCTEMBI.

24. Croumoctable xapaktepuctuku SCADA-cucreM. CTOUMOCTh OCBOCHHSI CHCTEMBI.
CTOMMOCTB CONPOBOXKICHHUS.

25. Pabouee Mecto aucrietuepa (oneparopa). I'padudeckuii unTepderic moap3oBaTes.

26. TpeboBanus »sproHomuku mpu paspabotrke APM. TpeGoBanus Kk myabTam



yIpaBJICHHUSL.

27. TpeboBaHus 3proHOMUKH npu pazpadotke APM. TpeGoBaHMs K MHEMOCXEMaM.

28. TpebGoBaHus 3proHOMHUKH Tpu pazpadbotke APM. TpeGoBaHus K MHEMOCXEMaM.

29. Mexanuszm OLE for Process Control (OPC) kak ocHOBHO# crioco0 B3auMOICHCTBHUS

SCADA-cuctemsl ¢ BHEIIIHUM MHPOM.

30. Benenue apxuBoB nanHbix B SCADA-cucreme. TpeHb.

31. Benenue apxuBoB ganHbix B SCADA-cucteme. AapMel.

32. BcTpoeHHBIE SI3bIKH MPOTPAaMMHUPOBAHUSI.

33. bassl qanneix B SCADA. OcHoBuble nonstus b1, Kpatkas ncropust passutus b/I.

34. baswl nanabeix B SCADA. Oco0eHHOCTH IPOMBINUICHHBIX 0a3 JaHHbIX. Microsoft

35. SQL-cepBep. OCHOBHBIE XapaKTEPUCTHKHU.

36. SCADA u Internet.

37. Bompocs! mHagexaoctu SCADA-cuctem.

38. PesepBupoBanue B SCADA-cucremax.

39. Brioop SCADA-cuctemsbl. OO1IMii MOXO/I.

40. Bri6op SCADA-cucTeMEl.

41. Teunnpeniuu pa3sutust SCADA-cuctem. Y nanennsie Tepmunaisl (RTU).

36.Teunenmuu pazsutuss SCADA-cucreM. Kanansl cszu (CS).

42. Tenpennuu pa3sutusa SCADA-cucteM. JlucnieTuepckue MyHKThl yIIPaBICHUS
(MTU)

43. Tenpenmuu pazsutus SCADA-cuctem. OnepaiinoOHHBIC CHCTEMBI.

Oo0pa3sen Omiiera K 3K3aMeHy
T'PO3HEHCKUH IT'OCYHAPCTBEHHbBIH HE®TAHOU TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
Jucnummmaa MeTo/ibl M cpeacTBa in¢poBoii 00padoTkn uHGopMaUKl

WHucTuTyT 3HepreTuku cnennansHocte YUTC cemectp
1.  Ocobennoctu SCADA xak mpoliecca ynpaBlieHUsI B COBPEMEHHBIX AUCIETYEPCKUX CUCTEMAX
2. PesepsupoBanue B SCADA-cucremax.

VTBEPXJIAIO:

«» 20 r. 3aB. kadenpoii

1.3. Tekyuuii KOHTPOJIb

Oobpa3zen npakTHYeCKOil padoThI

INPAKTHYECKASA PABOTA Ne 2
Tema: CO3JJAHUE TPOCTEUIIETO ITIPOEKTA

« . Ieap padoTbl: OCBOWTH MEXAHU3M AaBTONOCTPOECHHS KAaHAJIOB METOAOM «OT
111a0JIOHOBY, MOJIYYUTh MPAKTUUYECKHE HABBIKM B CO3JJaHUM MPOCTEUIIEro mpoekra B Trace
Mode 6.

« . [locTtaHoBKa 3aa4M: CO3/1aTh ONEPATOPCKUI MHTEpdEiic (YeTOBEKOMAIIIMHHBIHI
uHTep(eiic) cucteMbl MOHUTOPHHTA, coepkaiuil oauH y3en APM (aBroMaTu3mpoBaHHOE
pabouee MecTo), UCTIONB3Ysl MEXaHNU3M aBTOIIOCTPOCHUs KaHaoB Trace Mode metomom "ot



mabI0HOB".
Pa3padorka npoekra B 1IC BKIIIOUAET ClIEAYIONINE TPOLIEAYPHI:
* CO3JIaHUE CTPYKTYPHI IPOCKTA B HABUTATOPE;

* KOHQUTYPHpPOBAHUE WIH pa3pabOTKa CTPYKTYPHBIX COCTABIIONIUX - HApUMED,
pa3paboTka MIa0JIOHOB TpauUYeCKUX HKPAHOB orepaTopa, pa3padoTka I1a0JI0HOB
MIporpamMM, ONMMCAHUE UCTOYHUKOB/TIPUEMHUKOB H T.1I.;

*  KOHQUTYpHpOBaHUE HH(DOPMAIIMOHHBIX TTOTOKOB,

 BbIOOp ammapaTHbIX cpeacTB ACY (KOMIBIOTEPOB, KOHTPOJUICPOB | T.I1.);

* coszlaHue y3i10B B ciioe Cucrema u ux KOHQUTypUpOBaHUE;

* pacrmpejiefieHue KaHAJOB, CO3JaHHBIX B Pa3jMYHBIX CIOSX CTPYKTYPHI, MO y3JaM H
KOH(GUTYpPHPOBAHHE nHTepdericoB B3aMMOJICHCTBHSI KOMIIOHCHTOB B
UH(OPMAITMOHHBIX MTOTOKAX;

* COXpaHEHUE TMPOEKTa B EAWHBIA (ailn s MOCIEAYIOMIEr0 pelaKTUpOBaHUS (C
nomoiplo koMauael Coxpanuth win CoxpaHuTh kKak - CoxpaHeHHE MpOeKTa s
peaaKTUpPOBaHU);

* DKCIOPT Yy3JI0B B HAOOPHI (HalIoB ISl MOCIEIYIOMIETO 3amyCcKa MO YIpaBICHUEM
MOHHTOPOB



1.4. Onucanue moka3zatesiell U KpUTepHEB OLECHUBAHWS KOMIIETEHUMHA HAa Pa3iMYHBIX ITanax ux (opmupoBaHus,

OITMCAHHUC IIIKAJbI OHCHUBAHUA.

(Hey10BJIETBOPHUTEJIBLHO)

(YA0BJIETBOPUTEJIBHO)

(xopouio)

(OTJMYHO)

Taodauna 7
Kpurepuu onieHnBaHus pe3yJibTaATOB 00y4eHUs HanmenoBanme
IL
JIAHHPYCMBIC PESYIALTATL OCBOCHIL KOMICTEHIIH Menee 41 6a;110B 41-60 6amn0oB 61-80 6aa10B 81-100 6a/10B 01;;1:;::;:0

THOKHX MMPONU3BOACTBECHHBIX CUCTCM

OIIK-12: Croco6en pa3pa6aTI>IBaTI> 1 ONITUMU3UPOBATH AJITOPUTMBI 1 COBPEMCHHBIC LII/I(I)pOBLIe CHUCTEMbI ABTOMATHU3HUPOBAHHOI'O MIPOCKTUPOBAHUSA TEXHOJIOTUYCCKUX IIPOLIECCOB,
C034aBaTh MPOrpaMMbl U3TrOTOBJICHUS z[eTanei/'I " y3JI0B paSHI/I‘IHOI;‘I CJIOKHOCTH HA CTAHKAX € YHUCJIIOBBIM IIPOTPAMMHBIM YIIPABJIICHUEM, IPOCKTUPOBATH AJITOPUTM (byHK].[I/IOHI/IpOBaHI/IH

- VCMAHABIUBAMb U HACMPAUBAMb NPOSPAMMHOE U ANNAPATNHOE
obecneuenue SCADA-cucmem;

- OpeanU306bl6aAMb U YAPAGISMb PA3PAOOMKOU CUcmeMm npo-|
Wbtuwiennoeo ynpaenenusi, na ocnose SCADA-cucmenm.

0OJIBIINE OMINOKH

Snamo: CdopmupoBaHHbIE,
CdopmupoBaHHbIE
- npunyunsl nocmpoenus npomviuinernvix SCADA-cucmen, HO COJIepIKaIue
N ®OparmeHTapHbIe 3HAHUS HenosnHble 3HaHus cHCTeMaTHYEeCKHe
- npomviuienvle unmepgelicvl U KOHmponepsl, pabomaiouue OT/eJbHbIC -
noo ynpaeienue SCADA-cucmem npoOeITbl 3HAHUS
Ymemos:
- npoexmuposams SCADA-cucmemvl agmomamuyeckozo u as-
MoMamu3upoBanHO20 YNPAasieHus, ¢ NPUMEHEHUEM COBPEMEHHbIX
‘YMeHus oJIHbIE,
8CMPOEHHbIX CPeOCMm8 paspabomKu U A3bIK08 NPOSPAMMUPOBAHUS. q - ChopMHUpOBaHHEIE
THYHBIC YMEHHS HOJIHBIE YMEHUSI MyCKaroTCs He-
SCADA-cucmen: ac e yme €TIOoJIHBIE YME JIOITYCKarOTCs HE yMeHU

Bnaoemuv:

- 0a308bIMU HABLIKAMU NPU paboOme ¢ OCHOBHLIMU Unmepgeticamy,
SCADA-cucmem;,

- ocHosHbimu sizbikamu npoepammuposaruss SCADA-cucmem;

- npoepammubim u annapamusvim obecneyenuem SCADA-cucmem;

- HaGbIKAMU A0eK8AMHOU POPMYTUPOSKU 3A0al, PeulaemMblx Meno-
Oamu, uznazaeMviMu 8 Kypce

YacTuyHOE BiaJeHUE
HaBbIKAaMH

Hecucrematuueckoe
HpI/IMeHeHI/Ie HABBIKOB

B cucremartnueckom
MIPUMEHEHUU HaBbI-
KOB JIOIYCKalOTCA
poOes

YcnemHoe u cucre-
MaTU4ecKoe MpumMe-
HEHHE HaBBIKOB

[IpakTuueckue
3aHATHS
3aueT
JK3aMeH




8. OcoGenHocTH peanu3auMu JAUCHUIVIMHBI  UIS HWHBAJWIAOB M JHI[ C
OrPAHHYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI.

JUIst  OCyIIeCTBIIGHHS TPOIENyp TEKYIIEro KOHTPOJS  YCIIEBAEMOCTH U
MIPOMEKYTOUYHON aTTECTaIuu OOydJaronuxcsi co3fgaHbl (POHIBI OIEHOYHBIX CPEJCTB,
aJanTUPOBAHHBIC IS HHBAJIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS U
MO3BOJISIONINE  OLCHUTHh JOCTKEHWE WMH  3alUIaHWPOBAHHBIX B OCHOBHOM
o0pa3oBaTebHON TporpaMMme pe3yibTaToB OOYYCHHS W YPOBEHB C(HOPMUPOBAHHOCTH
BCEX KOMIICTCHIINH, 3asBJICHHBIX B 00pa3oBaTeIbHON mporpamme. dopMa mpoBeaeHUs
TEeKyIIeH aTTeCTaluud JUIsl CTYJASHTOB-WHBAJIUIOB YCTAHABIMBACTCS C y4ETOM
WHJUBUTYAIbHBIX TICUXO(PU3NYECKUX OCOOCHHOCTEH (YCTHO, MHChbMEHHO Ha Oymare,
MMMICBEMEHHO Ha KOMIIbIOTEpe, B popMe TeCcTUpoBaHUSA W T.I.). [Ipu TecTupoBaHMm ISt
CTaOOBUIANIUX CTYICHTOB HCIOJIB3YIOTCS (POHIBI OIEHOYHBIX CPEACTB C YKPYITHCHHBIM
mpudTom. Ha sKx3ameH mnpuriamaercs CONMPOBOXKIAIONIMMA, KOTOPBIM OOeCreyrBaeT
TEXHUYECKOE COMPOBOXACHUE CTYyACHTY. [Ipr HEO0OXOIUMOCTH CTYACHTY-HHBATHIY
MPEIOCTABIISACTCA JIOMOJHUTEILHOE BpEeMsl /Ui MOATOTOBKM OTBETa Ha dK3aMeHe (WH
3auere). OOydJaronuecss ¢ OrpaHMYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI M O0OYJAFOIITHECS
WHBAIMILI OOCCTICUMBAIOTCS TICYATHBIMA W DJIEKTPOHHBIMH  00pa30BaTEIbLHBIMU
pecypcamu (MporpamMmsbl, ydeOHBIC TTOCOOUS ISl CaMOCTOSTENIBHOM paboTHl M T.A.) B
dhopmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM MX 3I0POBBS M BOCTIPUSTHS HHPOPMAIIHH:

1) nmias WHBAIWAOB M JIMIl C OrPAHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBbSI MO
3PEHMIO:

- IJIs1 ¢JIembIX: 3aJJaHus JJIS BBITIOJIHCHHSI HA CEMUHApaX U MPAKTHICCKUX 3aHATHIX
opopMmisitoTcst  penbepHO-ToueuHbIM ipudTOM bpaiins umu B BUAE 3JICKTPOHHOTO
JOKYMEHTa, JOCTYITHOTO C TIOMOIIBI0 KOMITbIOTEPAa CO CHEIUATU3UPOBAHHBIM
MPOTrPaMMHBIM  OOECIIEUYeHUEM JUIS  CJICTBIX, JIMOO 3aYUTHIBAIOTCS ACCHCTCHTOM;
MMMCbMEHHBIC 33/IaHUSI BHITIONHSAIOTCS HA OyMare penbedHO-ToueYHbIM mpudToM bpaiins
WM Ha KOMITBIOTEPE CO CHCIHAIM3UPOBAHHBIM TPOTPAMMHBIM OOCCIICYCHUEM IS
CJIETIBIX JTMOO HAIUKTOBBIBAIOTCS ACCHCTEHTY; OOYUYArOIIMMCS VISl BHITTOJTHEHHS 3a/1aHUS
Py HEOOXOJMMOCTH TPENOCTABISETCS KOMIUIEKT MUCHhbMEHHBIX MPUHAIJICKHOCTEH |
Oyma- ra mId TuchMa pelbePHOTOYCUHBIM IpudTOM bpaiinsg, KoMIbrOTEp CO
CHEIMaIN3UPOBAHHBIM MPOTPAMMHBIM 00€CTIEUEHHUEM JIJIsI CIICTIBIX;

- JIsA C.]IﬂﬁOBl/II[ﬂIIIHX: oOecrneunBaeTCs HHIUBUIYaJIbHOC PaBHOMCPHOC



ocemieHue He MeHee 300 mrOoKc, OOydarOIIMMCA MAJi BBIMOJIHEHUSA 3aJaHUsS TPU
HEOOXOAUMOCTH TPEJOCTABISAETCS YBEJIWYMBAIOIIEE YCTPONCTBO; BO3MOXHO TaKKe
HCIIOJIb30BaHNE COOCTBEHHBIX YBEJIMYUBAIOIIUX YCTPOMCTB; 3a/aHUsl AJISl BBIIOJHEHUS
3aaHuil 0(hOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) AJI1 HHBAJIMIOB U JIMI C OI'PAHHYCHHBIMU BO3MOKHOCTSAMU 300POBBA 110 CIIYXYy:

- 1718 TJIyXHUX U cJ1a00C/IbIIAIMX: 00eCTIeYnBaeTCs HaTHNUKe 3BYKOYCHIIMBAIOIIEH
anmnapaTrypbl KOJUIEKTUBHOTO TOJIb30BaHMs, IPU HEOOXOJUMOCTH O00y4arolmuMmcs
IPEeIOCTaBISETCS 3BYKOYCWIMBAIOIIASA amnmnaparypa WHIWBHUIYAJIbHOTO TMOJIb30BAHUS;
MPEIOCTABIISAIOTCS YCIYTU CypAOTIEPEBOTUNKA;

- VIS CJIENOIJIyXHMX JOIMYCKAeTCsl NPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO
YCIyTH TUdOCYpAOIIepEeBOIUMKA (momumMo TpeOOBaHU, BBITIOJTHSIEMBIX
COOTBETCTBEHHO IS CIETIBIX U TIIYXUX);

3) Ui JMIL ¢ TSHKEIBIMA HApYIICHUSIMH PEUH, TIYXHX, CJIa00CIBIIIAIINX JCKIIUH 1
CEMHUHApPHI, TPOBOANMBIE B YCTHOU (popme, TPOBOASTCS B MUCbMEHHOU (opme;

4) 11 MHBAJIMJIOB U JIMII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBBSI, AMEIOIINX
HapylIeHHUs ONMOPHO-IBUTaTeILHOIO anmnapara:

5) i Ui ¢ HAPYHICHUSMU OTIOPHO-IIBUTATEIBHOTO amiapara, HapyleHUSIMH
JABUTATEIbHBIX (QYHKIMH BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH:  THChbMEHHBIE  3aJaHUsl  BBIMOJHSIIOTCS HAa  KOMIIBIOTEPE  CO
CHELMATM3UPOBAHHBIM  [PO- TPAMMHBIM O0€CII€UYeHHUEM WJIM HaJWKTOBBIBAIOTCS
aCCHCTEHTY; BBINIOJHEHHE 3aJaHuil (TeCTOB, KOHTPOJIbHBIX paboT), MPOBOJMMBIE B
MUCbMEHHOU (opMme, TpoBOIsATCA B ycT- HOM (opme myTrem ompoca, Oecelnbl C
oOy4Jarormcs.

9. YueOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE O0ecTeUyeHUue TN CUUTIIMHBI

9.1. JlutepaTtypa
1.  Kaurun B.B. Pazpabotka SCADA-cucrem: yuebnoe mocobue / Kanrun B.B.,
Kanrun M.B., SImonnunos JI.H.. — Mocksa, Bonorna: Uudpa-Uuxenepus, 2019. — 564
c. — ISBN 978-5-9729-0319-1. — TekcT: 31eKTpOHHBIHN // DIeKTPOHHOOMOINOTEUHAS
cuctema IPR BOOKS: [caiiT]. — URL:

2. ['epacumos, A. B. IlpoextupoBanne ACYTII ¢ ucnons3oBannem SCADA- cuctem

: yueOHoe nmocobue / A. B. I'epacumos, A. C. Turosies - Kazanb : U3gatenscteo KHUTY,


http://www.iprbookshop.ru/86632.html

2014. - 128 c. - ISBN 978-5-7882-1514-3. - Tekcr: snextponusiii / ObC "Koncynbrant
cryaeHra" : [caiiT]. - URL.:

3. I'epacumos, A. B. IIpoexkTnpoBaHue aBTOMaTU3WPOBAHHBIX CHUCTEM YIPABICHUS
TEXHOJIOTHIECKUMU Tpolieccamu : yueOHoe nocobue / ['epacumor A. B. - Kazanp : U3-
narensctBo KHUTY, 2016. - 124 c. - ISBN 978-5-7882-1987-5. - Tekcr: ayekTpoHHbIH //
OBC "KoHCynbTaHT cTyneHTa" : [caiiT]. - URL.:

4.  HUsanos, B. D. Pa3zpadotka ACYTII B cpene WINnCC : yae6HOe mocobue / MiBaHOB
B. 3., Use En YH. - Mocksa : Undpa-Umxenepus, 2019. - 232 c. - ISBN 978-5-9729-

0326-9. - Tekcr : anekrponnsid // DbC "KoncympranT crynenta" : [caiT]. - URL :

9.2. . Metoauyeckue yKazaHus il 00y4arOUUXCs 10 0CBOCHMIO TUCHUILINHBI
(ITpuJio:xenue).
10. MarepuajbHO-TEXHHYECKOE o0ecneuyeHue TMCIUUIIMHbI

JucuurminHa obecreueHa JiabopaTOPHBIMU CTEHIAMU U KOMITbIOTEPHBIMU
knaccamu (4-25, 4-29, 4-35, 4-37), oCHaIlIECHHBIMU MTPOEKTOPAMU U UHTEPAKTUBHBIMU
JOCKaMH.
10.1. MartepuajibHO-TeXHHYecKas 0a3a

JIM1IeH3MOHHOE MPOTrPAMMHOE O0EeCIeUeHUE M0 AUCHUIIIINHE:
1 SCADA Trace Mode 6.10
2 SCADA WinCC
3 Simple SCADA
4. Master SCADA
5 CODESYS
6 STEP 7

JlabopaTopHbI€ CTEHIBI:

7. Crenn, Ha 6a3e mporpammupyemoro peryinaropa TPM - 210 B xommiiekre ¢
AMYJIATOPOM T€YH, JJIsi 00yUEHUs! TPOrPAMMHUPOBAHHUIO;

8. Crenn nHa 6aze [IJIK OWEN - 154. becrutatHoe mporpammHOe oOecriedeHue

CodeSys;


https://www.studentlibrary.ru/book/ISBN9785788215143.html
https://www.studentlibrary.ru/book/ISBN9785788219875.html
https://www.studentlibrary.ru/book/ISBN9785972903269.html

9. Crenn Ha 0a3e mukpokoHTpoiuiepa TexkoH P - 06. Mmeercs BO3MOXKHOCTBH
n3yuutTh Y CO U NPOTOKOJBI CBSI3H;

10. MHoTOo(QYHKIIMOHATBHEIN CTEHJ 10 BBIMOMHCHUIO 10 20 pa3IudHbIX
npaktuyeckux 3anstuid; (11O He Tpedyercs)

11.  Tunosoi KOMILJIEKT y4eOHOT0 o0opyaoBaHUs "KonTpoapHo-
W3MEpUTENbHBIE TPUOOPHl W aBTOMATHKA', WCIOJHEHHUE CTEHIOBOE KOMITBIOTEPHOE,
KUIInA B KOMILIEKTE ¢ OECIUIATHBIM MPOrpaMMHBIM oOecrieuenuem T 1A Portal.

10.2. IlomemnreHusi AJs1 CAMOCTOATEIbHOM PadoTHhI.

Vuebnas ayoumopus onsa camocmosimenvhou pabomor - 4-25, 4-29. 2. I'po3Huiil
IIpocnexm Xycetina Hcaesa 100.

Aynutopuu 4-25, 4-29 aen1ai0mcs KOMNbIOMEPHbIMU KIACCAMU C OOCMYNOM K Cemu

UHMEpPHem, OCHAUJeHHbIMU TUYEHIUOHHBIM NpocpamMmubim obecneuenuem MS Windows u

MS Office.



CocTaBHUTEIb:

Houent xad. «ATIIID»

CorJiacoBaHo:

H.o. 3aB. kadenpoii «ATIIID»

Hupexrop AYMP

/Ulyxun B.B./

/Ucaesa M.P./

/MaromaeBa M.A./



Ilpunoscenue

MeToauyeckue yKa3aHHUs M0 OCBOCHUIO M CUMILTUHBI
«MeTtoab! u cpeacTBa uugpoBoii 00padoTku HHGopMATMH»

1. MeToauuyecKkue YKa3aHusa JAJas oﬁyqamumxca mo IJIAHUPOBAHHUIKO M OpPraHu3aluu
BPEMEHU, HCOﬁXOI[I/IMOI‘O AJIsA OCBOCHHUA JTUCHUIIJIMHBI.

W3ydeHne peKOMEHIyeTCsl HadaTh ¢ O3HAKOMJICHHsSI C pa0oueil mporpaMMoil TUCIUIUIHHEI, €€
CTPYKTYpOHl H COJEpKaHHUEeM pa3ieiioB (MOIyseii), (OHIOM OLEHOYHBIX CPEICTB, O3HAKOMHTHCS C
y4e0HO-METOINIECKUM 1 HH(POPMAIIMOHHBIM 00€CIIEeYCHHEM JUCIIUILINHBL.

Hucuuninuna «Metoabl H cpeacTBa nugpoBoii 00padoTku MHGOPMAIUNY COCTOUT U3 4-X
CBSI3aHHBIX MEXIY CO00I0 pa3zienoB, 00eceunBatOIINX IOCIEI0BATENIBHOE U3yUEHUE MaTepHrala.

OO6yuenne no aucuumminHe «MeToabl M cpeacTBa nudpoBoii 00padoTkn MHOpMALHN»
OCYIIECTBIISIETCA B CIEAYIOIIUX PopMax:

2. AynutopHble 3aHATH (JEKIUHU, TPAKTUIECKUE 3aHATHS).

3. CamocrostenpHass paboTta CTylneHTa (MOATOTOBKA K JICKIHSIM, TPAKTHUYECKUM pabdoTam,
pedeparam 1 uHBIM (hOpMaM MUCBMEHHBIX Pa0OT, MHMBHIyalbHAsE KOHCYJIBTAIUS C IPENOoIaBaTesIeM).

4. VatepakTuBHBIE (HOPMBI MPOBEICHUS 3aHATHHA (JICKIUS-TUCKYCCHS, TPYIIIOBOC PEIICHUE
npo0JieM MPaKTUYECKUX 3aJJaHH B IJIaHE HACTPOeK, KoH(urypupoBanus u peanuzanuu SCADA- cuctem

u 1p. popm).

Y4eOHbIil MaTeprall CTpYKTYpUPOBaH U U3y4eHUE TUCIUTUIMHBI POU3BOAUTCS B TEMATHUECKOM
nocienoBaTeabHOCTH. Kakmol mpakThyeckod paboTe M CaMOCTOSITEIbHOMY HM3YYEHHUIO MaTepualia
MpeIIIecTBYeT JeKIus mo JaHHOU Teme. OOydaromumecs caMOCTOSITENbHO MPOBOIAT MPEABAPUTETHHYIO
MMOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTUBHOC U TBOPUYCCKOC y4aCTUC B O6Cy)K)I€HI/II/I TCOPECTUICCKUX
BONPOCOB, pa3dope MpOOJIEeMHBIX CUTyalluid W TOWUCKOB MyTed UX pelieHus. MHOrue MpoOiIeMsl,
U3y4aeMble B Kypce, HOCAT JUCKYCCHOHHBIM XapakTep, 4TO IPEAIoiaraeT MHTEPAKTHBHBIM XapakTep
MIPOBE/ICHUS 3aHATUIM Ha KOHKPETHBIX IPUMEPAX.

Ornucanue Mocaea0BaTeIbHOCTH JCHCTBUN 00YJaroIerocs:

IIpy wn3ydyeHMM Kypca CIeQyeT BHHUMATEIbHO CHYyLIATh W KOHCIEKTUPOBATh MaTrepual,
M3JIaraeMblil Ha Ay IUTOPHBIX 3aHATHUAX. [{J1 €ro MOHMMaHUs U KAYECTBEHHOTO YCBOEHUS PEKOMEHYETCS
CIEAYIOLIas MOCIEI0BATENBHOCTD IEUCTBUI:

1. Tlocne okoH4YaHMs yueOHBIX 3aHITUN 7S 3aKpeIICHUS] MaTepuasa MpoCMOTPETh U 00ayMaTh
TEKCT JICKIIUH, IPOCIYIIAaHHOHN CeroaHs, pa3odpaTh paccMoTpeHHble mpuMepsl (10 - 15 MunyT).

2. Ilpu moOATOTOBKE K JIGKIIMU CIIEAYIOMIETO IHSI TOBTOPHTH TEKCT TPEABIIYIICH JIEKIUH,
OJyMaTh O TOM, Kakast MOKeT ObITh cieaytommas tema (10 - 15 munyr).

3. B teuenue Henmenu BeIOpaTh BpeMs sl pabOTHI ¢ TUTEpATypoid B OubImoTeke (1o
lyacy).

4. Tlpum MOAroTOBKE K MPAKTUYECKOMY 3aHSATHIO MOBTOPUTH OCHOBHBIE MOHSTHUS 1O TEME,
U3Y4YUTh NpUMeEpHL. Pelras KOHKpPETHYI0 CUTYyalMIo, - IPEABAPUTEIIBHO IOHATh, KAKOM TEOPETUYECKUN
MaTepHal Hy)KHO MCHOJb30BaTh. HaMeTuTh 1uiaH pemenus, monpodoBaTh Ha €ro OCHOBE PeuTh 1 - 2
IIPaKTUYECKHUE CUTYaLUU.

2. MeTtoauyeckue yKazaHus Mo padore 00y4aromuxcsi BO BpeMsi NpoBeAeHHs JeKIMii.

.HGKI_[I/II/I JaroT O6y‘-IaIOH_[I/IMC$I CUCTCMATU3UPOBAHHLIC 3HaHUuA 110 JUCHUITIIINHEC,



KOHIEHTPUPYIOT UX BHUMaHNE Ha Hau0oJiee CI0KHBIX U BaXKHBIX Bompocax. JIEKIIUU 00bIYHO U3IaratoTCs
B TPaJULMOHHOM WJIHM B IpoOsiieMHOM cTuiie. [l CTyIeHTOB B OOJBIIMHCTBE CIy4yaeB B MPOOIEMHOM
ctiwie. [IpoOnemMHBIN CTHIb TO3BOJIIET CTHMYJIHPOBATh AKTHBHYIO MO3HABATEIBHYIO JEATEIHLHOCTD
o0Oy4aromuxcsi 1 UX MHTEpeC K JAUCUUIUIMHE, (OPMUPOBATH TBOPUYECKOE MBIIUICHHUE, aKTHBU3UPOBATH
BHUMaHUE 00yYaIONINXCs MMyTeM [TOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOMIPSITH TUCKYCCHIO.

Bo BpeMs JEKIIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOTrO
MaTepuaia, oopamars BHUMaHue Ha (POPMYITHPOBKU U KATETOPHUHU, PACKPHIBAIOIINE CYTh TOTO HIIK HHOTO
SIBJICHUSL, WJIA IIPOLIECCOB, BBIBOBI U IIPAKTUYECKUE PEKOMEHAALMH.

KoHCcIeKT Jilekuuu JTydine Mmoapas3AeisaTh Ha MYHKTHI, COOM0asi KPAaCHYIO0 CTPOKY. DTOMY B
OonbLION cTreneHn OyayT crnocoOCTBOBATH BOIPOCH! IUIaHA JIEKIMH, MPEUIOKEHHBIE MPENo1aBaTelsiM.
Crenyer oOpamaTh BHUMaHUE Ha aKIIEHTBI, BEIBOJIbI, KOTOPBIE JIIaeT MPeroiaBaTelb, OTMeuast Hanboiee
BaXHBIC MOMEHTBI B JICKIJMOHHOM MAaTEpHajIe 3aMEYaHMSIMH «BAXKHO», «XOPOLIO 3allOMHUTH» W T.II.
MoXHO AenaTth 3TO U C NOMOIIBIO PAa3HOLUBETHBIX MAPKEPOB WIM PY4YEK, IOJUYEPKHUBAs TEPMHUHBI U
OIpeEIICHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHui, abOpeBUaTyp M CHMBOJIOB.
Opnako mpu AanpHEIeld padoTre ¢ KOHCIEKTOM CHMBOJIBI JIYYIIE 3aMEHUTh OOBIYHBIMU CIIOBAMUIJIS
6I)ICTpOFO SPUTCIIBHOIO0 BOCIIPUATHA TCKCTA.

PaGoTast HaJg KOHCIEKTOM JIEKLUH, HEOOXOIUMMO HCHOJIb30BaThb HE TOJBKO OCHOBHYIO
JUTEpaATypy, HO U Ty JIUTEPATypy, KOTOPYIO JONOJHUTEIBHO PEKOMEHI0BAN IpernoaaBaTelb. MIMeHHO
Takas Ccepbe3Has, KpOMNOTJuMBas paboTa C JIEKIMOHHBIM MaTepHajloM IO3BOJIUT TJIyOOKO OBJIA/IETh
TEOPETUUYECKUM MaTEPHATIOM.

Temartuka ekl JaeTcs B pa60qe171 nporpaMme JUCHUIIIINHBI.
3. MeToauuecKkue YKazanus Oﬁy‘{alOIlll/lMCH 110 IMTOATOTOBKE K NMPAKTHYC€CKUM 3aHATUAM.

Ha npakThueckux 3aHATHSX NPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXJIEHUU KOHKPETHBIX
CUTyallui, CHOCOOHOCTh Ha OCHOBE MOJYYEHHBIX 3HAHUM HaX0AWTh Hambosee 3(p(PEeKTUBHBIE pelIeHUs
MOCTaBJIEHHBIX MpPOOJIeM, YMETh HAaXOIUTh IOJIE3HBIH JONOJHUTENbHBIM MaTepuan MO TeMaTHKe
NPAKTUYECKON pabOTHI.

CTy,Z[CHTy PEKOMCHAYCTCH ClICAyromasa CXeMa NOATOTOBKU K IPAKTUYCCKUM 3aHATHUAM:

1. O3HakomIIeHHE C TUIAaHOM TMPAKTHUYECKOW paboThl, KOTOPHIA OTpaKaeT COJEp>KaHUE
MPEAIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCTIEKT JICKIIHIA;
3. [TpounTaTh OCHOBHYIO U TOTIOTHUTENBHYIO IUTEPATYPY.

B nporiecce moaroToBKU K MPaKTHUECKOMY 3aHATHIO, HEOOX0IMMO 00paTUTh 0c000€ BHUMaHUE
Ha CaMOCTOSITENIbHOE U3YUYEHUE PEKOMEHI0BAaHHON IUTEpaTyphl. [Ipn Bcel MOMHOTE KOHCIIEKTUPOBAHUS
JIEKIMU B HEH HEBO3MOXKXHO M3JIOKHTHh BECh MaTepHall M3-3a JIUMUTA ayAUTOpHBIX 4acoB. [loaTomy
camocTosiTeNbHas paboTa ¢ yueOHMKaMH, Y4eOHBIMU MOCOOMSIMH, HAYYHOM, CIIPAaBOYHOMN JINTEpaTypoil,
MaTepuaiaMM Iepuoandeckux u3gaHuil u WHTepHera siBnsercss Haubosnee 3()(YEKTUBHBIM METOJ0M
MIOJIyYEHUS JIOTIOJIHUTEIbHBIX 3HAHUH, MO3BOJSAET 3HAYMTEIBHO aKTUBU3HMPOBATH IMPOLIECC OBJIAIACHUS
uH(popmaren, crmocodbcTByeT Oosee TITYOOKOMY YCBOCHHIO HM3y4aeMOro Marepuana, (GopMHpPYeT Y
CTYZICHTOB OTHOIICHHE K KOHKPETHOM rpobyieme. Bce HOBbIE IOHATHUS IO M3y4aeMOi TeMe He00X0AMMO
BBIYYUTh HaW3yCTh U BHECTH B IJIOCCapuii, KOTOPBIN 11€71€C000pa3HO BECTH C CAaMOT0 Hadajia U3y4eHUs

Kypca;
4, OTBeTUTH HA BOITPOCHI IJIaHAa MMPAKTUYCCKOI'0 3aHATHA

5. BrIToIHUTE JOMAaIITHEe 3a/I1aHK¢;



6. [IpopaboTtath 3a7aHUs 1 33/1a4U TPAKTUYECKOTO 3aHATHS;
7. [Tpu 3aTpynHEHHUSIX CHOPMYIUPOBATH BOIPOCHI K TPETIOIaBATEIIO.

PesynbTat Takoii paboThI JOKEH MPOSBUTHCS B CIIOCOOHOCTH CTYIEHTa CBOOOTHO OTBETUTH HA
TEOPETUYECKHE BOMPOCHI, BHICTYIATh U Y4aCTBOBATH B KOJUIEKTUBHOM OOCY>KICHHH BOIPOCOB U3y4aeMOi
TEMBbI, TPABUIILHO BBINOJHATH MPAKTHYECKHEe pabOThl W WHBIC 3aJaHUs, KOTOphIe NAlOTCA B (OHE
OLICHOYHBIX CPEICTB AUCLHUILUINHBI.

3. MeToauuecKkue YKazaHnus Oﬁy‘lalOIIII/IMCH 0o opranumsanuu CaMOCTOATEIbHOI paﬁoTbI.

Ilenp opraHu3alMyM CcaMOCTOSITEIbHOH pabOThl MO JIUCHMIUIMHE - 3TO YINIYOJeHHE WU
pacumpenue 3HaHui B 007acTu (yHJaMEHTAIBHBIX UCCIIEI0BaHMIA; (OpMUpOBaHNE HaBBbIKA U HHTEpECa
K CAMOCTOSITEJIBHOM TI03HABATEIIbHOU JEATECIIBHOCTH.

CamocrosrenbHas padoTa 00y4JaromuXxcs SBISETCS BAXXHEUIITUM BUIOM OCBOSHHS COJCPKAHUS
JUCLUIUINHBI, MOATOTOBKM K MpaKkTU4YecKuM 3aHATUAM. Croa K€ OTHOCATCA U CaMOCTOSTEIbHOE
yriryOneHHOe u3ydeHHe TeM IucHUIUIMHBL CaMocTosTenbHas padoTa MpeacTaBiseT coO0i MOCTOSHHO
JEHCTBYIOIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOIO MpoLecca U HOCUT MCCIIEI0BATENbCKUM XapakTep,
YTO MOCIYXUT B OYAYLUIEM OCHOBAaHUEM JJI HANKCAHUS BBITYCKHON KBIM(PUKAIMOHHON paboThI,
IIPAKTUYECKOr0 IPUMEHEHNS [TOJIyYE€HHBIX 3HAaHUM.

Opraau3anys caMOCTOSTEIbHOW PadOThI 00yUYarOIIUXCSI OPUEHTUPYETCS HA aKTHBHBIE METOIbI
OBJIQICHUS]  3HAHWSIMH, PpA3BUTHUE TBOPYECKMX CIOCOOHOCTEH, mepexoa OT MMOTOYHOIO K
WH/IMBUYaJIM3UPOBAHHOMY OOYYEHUIO, C YUYETOM MOTPEOHOCTEH U BOSMOXKHOCTEH JINYHOCTH.

[TpaBuibHas opraHM3alus CaMOCTOSATENBHBIX YYEOHBIX 3aHATUH, MX CHCTEMaTUYHOCTb,
renecooOpa3Hoe IIAHUPOBaHUE PAabOYero BpEMEHH MO3BOJISIET CTYIEHTaM Pa3BUBAaTh YMEHHS U HABBIKH
B YCBOEHHMH M CHCTEMaTHU3aLuU IPUOOpeTaeMbIX 3HaHU, 00ecrieunBaTh BBICOKUI YPOBEHb yCIIEBAEMOCTH
B IIEpUOJ 00YUEHHUS], TOJIyUUTh HAaBBIKU MOBBIIIEHUS TPO(ECCHOHATIBHOTO YPOBHSIL.

[TonrotToBka K NPaKTUYECKUM 3aHATUSAM BKIIOYAET, KpPOME NpOpabOTKHM KOHCIEKTa U
NpEe3eHTAllUN JIEKIIMM, TOUCK JMTEpaTypbl (110 PEKOMEHJOBAaHHBIM CHUCKaM M CaMOCTOSITENIBHO),
HOJArOTOBKY 3arOTOBOK JUUIsl BBICTYIIJIGHUH 110 BOIPOCAM, BBIHOCHUMBIM JUIsl OOCYX/I€HUS 10 KOHKPETHOMH
TeMe. Takue 3aroToBKM MOTYT BKJIIOYaTh LUTaThl, ()AKThl, COIMOCTABJIEHHWE pPAa3JIMYHBIX MO3ULUH,
cobcTBeHHbIe MbIcnu. Eciiu npo6iiema 3anHTepecoBana 00y4aromerocs, OH MOXKET OATOTOBUTh pedepaT
U BBICTYNIUTh C HUM. [IpM MOAroTOBKE K KOHTAaKTHON paboTe 00ydaromuiics AOIKEH MOBTOPATH
IpOIIeHHBIN MaTepHuai B CTPOrOM COOTBETCTBHH € y4eOHOM MporpaMMoi, HCIIOJIb3Ysl KOHCIIEKT JIEKLUH
U JIUTEpaTypy, PEKOMEHJOBaHHYIO MpenojaBareneM. [Ipu HeoOXOAMMOCTHM MOXHO OOpaTUThCS 3a
KOHCYJIBTAlIUEN U METOUYECKON ITOMOIIBIO K IIPETIOIAaBATEIIO.



CamocrosTenbHas paboTa pealn3yeTcs:
- HEMIOCPEACTBEHHO B IIPOLECCE ayAUTOPHBIX 3aHATHH - Ha JIEKIUAX, IPAKTUIECKUX 3aHATUAX;
- B KOHTAKTe C MPEToaBaTesieM BHE PAMOK PACIUCAHUS - HA KOHCYIbTALUAX 110 YI€OHBIM

BOIIPOCaM, B XOJI€ TBOPYECKMX KOHTAKTOB, TPH JIMKBUIAIIMH 33]J0OJDKEHHOCTEH, TIPU BBITTOJTHEHUH
WHIVUBUIYAIBHBIX 3aJIaHUH U T.1.
- B OubnumoTeke, JoMa, Ha Kadeape MpHu BHITOJHEHUH 00yJaroIuMCs y4eOHBIX U

MPAKTUYECKHX 3a/1a4.

Buaesl CPC u kpuTepuun o1ieHoK

(mo 6amnpHO-peiiTuHroBoit cucteme I THTY, CPC ouenuBaercs B 15 6aisios)

1. Pedepar

2.Y4actue B MEPOIIPHUATHUAX
Tembl ansi caMOCTOSITENEHOM paboThl MpoNKUCcaHbl B paboyeil mporpaMMe AUCUUILTUHBL. D (HEKTUBHBIM
CPEACTBOM OCYIIECTBJICHHS OOYYAIOIIUMCS CaMOCTOATENbHON paboThl SBISETCS AJIEKTPOHHAs
uH(pOpMallMOHHO-00pa3oBaTeIbHas Cpella YHUBEPCUTETa, KOTOpas OOecrneuynBaeT AOCTYN K y4eOHBIM
iaHaMm, pabodMM mporpaMmaM JUCHHIUIHH (MOJIYJel), MPaKTUYeCKUX, K H3JaHHUSM SJIEKTPOHHBIX
OMOTMOTEYHBIX CHCTEM.



