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1 IEJA OCBOEHUA YUYEBHOM JUCIUIIIAHBI

1.1 lean AUCHUNIMHBI
O3HakoMIIEHUE CTYJICHTOB C COBPEMEHHBIMHU MMOAXO0JaMH K
POTrpaMMHUPOBAHUIO CIIOKHBIX CHCTEM, npeaHa3HAaYCHHBIX TUIA

(YyHKIMOHUPOBAHUS B KOMITBIOTEPHBIX CETSIX.

1.2 3agaum IUCHUIIMHBI
[TonroroBka crenuanucToB, o0agaonx GyHaaMeHTaTIbHBIMU 3HAHUSAMU U
OPAKTUUYECKUMHU  HaBblkaMM B O0JAacTH  MOCTPOEHUS  pacHpelesI€HHBIX
UH(OPMAIIMOHHBIX CHUCTEM M CETEH, MPOrpaMMHON WH)KEHEpPHUH, OOILIel Teopuu
IOCTPOCHUSI MaTEeMaTHUYECKUX MOJeJed M X peaau3aluu, TTyOOKUM 3HaHUEM
OCHOB MH(OPMATUKHU, TEOPUU U MPAKTUKH PYKOBOJCTBA MPOEKTAMU MO CO3/IaHUIO

pacupcaciICHHbIX I/IHCI)OpMaL[I/IOHHBIX CHCTCM.

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII BO
Jucnummaa «PacnpeaeneHHble  aBTOMATH3UPOBAaHHBIE HH()OPMAIMOHHBIC
cucrembl» (B1.B./IB.7.2) OTHOCHTCS K BapHaTHMBHOW YaCTH JUCIHHUIUIAH I10

BBIOODY.

3 KOMIIETEHLIMM CTYJAEHTA, ®OPMUAPYEMBIE B PE3YJIBTATE
OCBOEHMS YYEBHOM JUCLHUTIJIMHBI / O’)KUJIAEMBIE
PE3VJIbTATBI OBPA30OBAHMS U KOMIETEHIMU CTYJAEHTA IO
3ABEPIIEHUN OCBOEHMUSI TPOTPAMMBI YYEBHO
TACIHUATITAHBI

3.1 OomenpogdeccuoHaIbHbIe KOMIETEHIIUH
N3ydyenne  aucuminimHbl  «PacmpepeneHHble  aBTOMATH3WPOBAHHBIC
WHPOPMAITMOHHBIE CHCTEMBD» HaIpPaBJICHO Ha (OPMUPOBAHHWE Yy CTYACHTOB

CIEIYIOIINUX KOMIIETCHIIHM:



— CHOCOOEH HCIONb30BaTh COBPEMEHHBIE MPOTPAMMHBIE U HHCTPYMEHTAJIbHBIE

CpcaAcCTBa KOMITIBIOTCPHOT'O

MOACIIMPOBAHUA JJIA peHICHUA Pa3JINYHbIX

UCCIIeIOBATEILCKUX M MpodeccroHabHbIX 3a1au (OITK-8).

3.2 IlepevyeHnb pe3yJbTaTOB 00pa3oBaHus, (POPMUPYEMbIX JUCHUILJINHOM,

C YKa3aHHeM YPOBHS UX OCBOCHHUS

B PE3YIbTATC N3YUCHUA AUCHUIIINHDBI CTYJACHT JOJIZKCH!

3HAaTb:

— MCTOJbI u AJITOPUTMBI MOICIINPOBAHUA IIpoLccCoB B

PaINO3ICKTPOHUKE, PATUOTEXHUYECKUX CUCTEMaX U YCTPONCTBRAX.

yMeTh:

— IIOJb30BATbCA THUIIOBBIMHU MCTOJUKAMH MOACIIMPOBAHUA OOBEKTOB H

TIPOIIECCOB.

BJIAJIETh:

— CpeICcTBaMM pa3pabOTKM M CO3JaHMS WMHTAIMOHHBIX MOJIENICH C

IMOMOMIBIO CTAHAAPTHBIX IMTAKCTOB IMPUKIAAHBIX ITPOTpaAMM.

3.3 BocnurareabHas padora

Hanpasienue/ Co3anue ycjioBMi, Hcnosab30BaHue BOCIIUTATEIBLHOIO MOTEHIIHAJIA
eI o0ecreYHBAIOIIHX Y4€eOHBIX TUCIUININH

IIpodeccnonabHBIH MOAY/Ib
IIpodeccuonanbuoe | - hopmMupoBanue 9yBcTBa | 1./Mcronb30BaHre BOCIUTATEIHHOTO MTOTCHIINATA
BOCIIMTAHHE JMYHOMN OTBETCTBEHHOCTH | IUCUUIUIMH MPO(ecCHOHATBHOTO MOIYJIS st

3a HAy4YHO-
TEXHOJIOTHYECKOE
passutue Poccun, 3a
pe3yJIbTaThl
HCCIIEIOBAHUN U UX
nocneacteus (B17)

(bopMHpOBaHHUS UyBCTBA JTMYHONW OTBETCTBEHHOCTH 32
JNOCTHKEHHE nuaepcTBa Poccun B BeAylIMX HAYYHO-
TEXHUYECKHUX CEKTOpax U (pyHIaMEHTAIbHBIX
UCCIIeTIOBaHMIX, 00ECIIEUNBAIOIINX €€ SKOHOMHUYECKOE
pa3BUTHE U BHEIIHIOK 0€30I1aCHOCTh, IOCPEACTBOM
KOHTEKCTHOTO 00y4eHHUsI, 00CyK/IeHUS COLUaTbHON U
MIPAaKTUYECKON 3HAYMMOCTH PE3yJIbTATOB HAYUYHBIX
UCCIIEIOBAaHUM U TEXHOJIOTMYECKUX pa3paboTOK.
2.Mcnonb30BaHue BOCIUTATEIBLHOTO MOTEHIIMATIA
JTUCIUILTAH MPOPECCHOHATBHOTO MOJTYJIS JUIS
(bopMHUpOBaHUS COUAIBEHOW OTBETCTBEHHOCTH YUYEHOTO
3a pe3yJbTaThl UCCIECAOBAHUM U UX MOCIIEICTBUA,
Pa3BUTHS UCCIEN0BATEIBCKUX Ka4ECTB IIOCPEACTBOM
BBITIOJTHEHHsI Y4eOHO-HCCIIeI0BATENbCKUX 3a/IaHUM,




OpPUEHTUPOBAHHBIX HA U3YUYEHHE U IPOBEPKY HAYUHBIX
(bakTOB, KpUTUYECKUN aHAN3 MyOJIMKaluil B
npoeCCHOHATBLHON 00JIaCTH, BOBJICYCHUS B pealTbHBIC
MEXIUCLIUIUIMHAPHBIE HAyYHO-UCCIIEN0BATENbCKUE
IIPOEKTHI.

- opmupoBanue Hcnonbs3oBaHrne BOCIUTATENLHOTO OTEHIAIA
OTBETCTBEHHOCTH 32 JTUCLMILTUH MPOPECCHOHATBHOTO MOJTYJIS JUIS
pohecCHOHABHBIH (dbopMHUpOBaHUS Y CTYJICHTOB OTBETCTBEHHOCTH 32 CBOE
BBIOOD, npodeccroHalbHOE pa3BUTHE TOCPEACTBOM BhIOOpa
npogeccuoHaIbHOe CTYJIEHTaMH UHIUBUAYaIbHBIX 00pa30BaTEIbHBIX
pa3BuTHE U TPAEKTOPHI, OPraHU3alUNA CUCTEMBI OOIIIEHUS MEXK Y
npodeccuoHanbHbIe BCEMH yUaCTHHUKaMHU 00pa30BaTeIbHOTO Mpoliecca, B
peuwenus (B18) TOM YHCJIE C UCTIOJIb30BAHUEM HOBBIX
WH(GOPMALIMOHHBIX TEXHOJIOTHIA.
- (opmupoBanue 1.Mcnonp30BaHne BOCHUTATEIBHOIO MOTEHIIAATIA
Hay4HOI'0 AUCUUIUINH/TPaKTUK "OCHOBBI HAYYHBIX
MHPOBO33pPEHHUS, uccaenoBanuil", «"YueOHas mpakTuka (Hay4HO-

KYJIbTYPbI IIOMCKa

HECTaHJapTHBIX HAy4YHO-
TEXHUYECKUX/TIPaKTHIeC-

KHX PEIICHUH,
KPUTHUYECKOTO
OTHOIICHUS K
UCCIIE0OBaHUSAM
JHDKEHAy4YHOTO TOJKA
(B19)

uccueaoBartesibekast padbora (MojydyeHne MepBUYHBIX
HABBIKOB HAYYHO-UCCIIEIOBATEIBCKOM paboThl)" ms:

- (opMupoBaHUS TOHUMAHUSI OCHOBHBIX TPUHITUTIOB H
CHOCOO0B HAYYHOTO MO3HAHUS MUPA, PA3BUTHS
HCCIIE0BATENIbCKUX KAYECTB CTYJIEHTOB ITOCPEICTBOM
MX BOBJICUECHHUSI B UCCIIEI0BATEIBCKHUE MPOEKTHI 10
001acTSIM Hay9HBIX UCCIICTOBAHUIA.

2.Mcnonp30BaHUE BOCIIUTATEIBHOIO MOTEHIIMAIIA
TUCIMILTAH/TIPAaKTHK "BBeieHne B CealbHOCTh",
"OCHOBBI HAYYHBIX HCClieoBaHU", ""YueOHas
MpakTHUKa (Hay4yHO-HCClIeIoOBaTeIbCKas paboTa
(moy4yeHue nepBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BATENbCKOM paboThl)" 1JIs:

- opmupoBaHUsS CIOCOOHOCTH OTAETATh HACTOSIINE
Hay4HbIE UCCIEA0BAHMS OT JDKEHAYUYHBIX TOCPEICTBOM
MIPOBEACHUS CO CTYACHTaMU 3aHATHI U PETryJISIPHBIX
Oecen;

- popMUpOBaHUS KPUTUUECKOTO MBIITUICHHS], YMEHUS
paccMaTpuBaTh pa3IUnYHbIC UCCIEOBAHUS C
HKCIIEPTHOM MO3HUIIMU MTOCPEACTBOM 00CYKIEHUS CO
CTYJICHTaMH COBPEMEHHBIX HCCIICIOBAHUN,
HUCTOPUUYECKUX MPEANOCHUIOK MOSIBICHUS TEX WU UHBIX
OTKPBITUH U TEOpUi




- (hopmupoBanue
HABBIKOB KOMMYHUKAIIUH,
KOMaHHOW pabOTHI U
muaepctsa (B20);

- (hopmupoBanue
CITOCOOHOCTH 1
CTpEMJICHHS CIICOBAThH B
npodeccun HopMam
MTOBE/ICHUS,
o0ecreYnBaroIIM
HPaBCTBEHHBIN XapaKTep
TPYJIOBOU AESITENLHOCTU
Y HECITY>KeOHOTO
noseneHus (B21);

- (popmupoBanue
TBOPYECKOTO
WHXeHepHoro/mpodec-
CHUOHAJILHOTO MBIILICHUS,
HABBIKOB OPTraHU3aIAN
KOJIJIEKTUBHOU
MIPOEKTHOM €SI TETbHOCTH
(B22)

1. Mcronp30Banne BOCIIUTATEILHOTO ITOTEHIIMATIA
JTUCIMILTAH TPOPECCHOHATBHOTO MOJTYJIS JUTSI PA3BUTHS
HABBIKOB KOMMYHHUKAIINW, KOMaHIHON paboOThI U
JIJIEPCTBA, TBOPUECKOTO MHKEHEPHOT'O MBIIIJICHHUS,
CTpeMJICHHsI CIIeI0BaTh B PO(HeCcCHOHABEHOM
NEeSATEILHOCTH HOPMaM MOBECHUS, 00€CIICUYNBAIOIIIM
HPABCTBEHHBIN XapaKTep TPYIOBOU IEATEIbHOCTH U
HECITy>KeOHOTO TTOBEICHUS, OTBETCTBEHHOCTH 32
[PUHSTBIE PELICHUS YEPE3 MOATOTOBKY IPYIIIOBBIX
KYPCOBBIX pabOT M MPAKTUYECKUX 33JIaHUN, PEIICHHE
KEWCOB, MPOXO0XKIEHUE MPAKTUK U 1oArotosky BKP.
2.HAcnonp30BaHne BOCIIMTATSILHOTO ITOTCHIIMATIA
JUCITUTLINH TPOo(EeCCHOHATBEHOTO MOTYJIS JIJIS:

- (hopmupoBaHUS MPOU3BOJACTBEHHOTO KOJJIEKTUBHA3MA
B XOJI€ COBMECTHOTO PEIICHUS KaK MOJIEIbHBIX, TaK U
MPAKTUYECKUX 3a]1a4, a TAKKE MYyTEM MOAKPEILUICHUE
PalMOHAIBHO-TEXHOJOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOU JIEATENBHOCTH
AMOIMOHAITBHBIM 3()(PEKTOM YCTIECIITHOTO
B3aMMO/ICHCTBUS, ONIYIIICHHEM POCTa OOIICH
3¢ PEeKTUBHOCTH TIPH pacTIpeICTICHIH MPOSKTHHIX 3a1a4
B COOTBETCTBHUHU C CHJIILHBIMH KOMIICTCHTHOCTHBIMH U
SMOLMOHAJIbHBIMU CBOMCTBAMHU YJICHOB MPOEKTHOM
CPYIIIbL.

- (hopmupoBanue
KyJIBTYPBI
UH(POPMALIMOHHOM
oe3omacHocTu (B23)

Hcnonp30BaHne BOCIIUTATENBHOIO NOTEHIIMAIA
JTUCIUILTAH TPOPECCHOHATBHOTO MOJTYJIS JUIS
(dbopMupoBaHUs 0a30BBIX HABBIKOB MH()OPMAIIMOHHON
0€30MMacHOCTH Yepe3 U3yUueHHe MOCIeICTBUI
XaJIATHOTO OTHOIIEHUS K padoTe C
nH(GOPMALIMOHHBIMU CUCTEMaMHU, 0a3aMH JTaHHBIX
(BKJTIIOUAs IEPCOHAIBHBIC JAHHBIE), TTPUEMaX U
METO/1aX 3JI0YMBIIINIEHHUKOB, MOTEHI[MAIILHOM YPOHE
10JIb30BATENISIM.

YI'HC 11.00.00
«IeKTPOHMKA,
PaaAHOTEXHUKA H
CHUCTEMbI CBSI3U»:

- popMupoBanue
HABBIKOB KOMMYHUKAIIUU
¥ KOMaHIHOH paboThI pU
pa3paboTKe INEKTPOHHBIX
cpencts (B27);

- (hopmupoBanue
KyJbTYypbl 0€30M1aCHOCTH
pu pabote B
AIEKTPOMOHTAXKHOU 1
ANEKTPOPATUOMOHTANKHON
naboparopuu (B28)

1. Mcnionb30BaHre BOCIUTATEIHHOTO MTOTEHIINATA
pO(UIBHBIX ITUCUUIUIHH "OCHOBBI KOHCTPYHPOBAHUS
3JIEKTPOHHBIX cpeAcTB", "CxeMo- U CHCTEMOTEXHUKA
AIEKTPOHHBIX cpencTB", "TexHoIorus Nponu3BoICTBa
3JEeKTpOHHBIX cpeAcTB", "KoHcTpyupoBaHue
MEXaHU3MOB U HECYIIUX KOHCTPYKIMH
paarosneKkTpoHHbIX cpeAcTB", "KoHncTpyupoBanue
JeTajedl 1 y3J0B paAuOIEKTPOHHBIX CPEACTBY IS
dbopMupoBanus npodeccruoHalbHON KOMMYHHUKAIINUH, &
TaK)K€ IPUBUTHS HaBBIKOB KOMaH/IHOM pabOThI 3a cUeT
MCIOJIb30BaHUsI METOJIOB KOJIIIEKTUBHBIX (hOpM
MI03HABATEJIbHOM 1€ATEIbHOCTH, KOMaHIHOTO
BBHITIOJTHEHHSI Y4eOHBIX 3aJaHuil 110 pa3paboTKe
AIIEKTPOHHBIX CPEJCTB, KYPCOBBIX PaOOT/TIPOEKTOB U
3aIUTHI UX PE3YIHTATOB;

2. Ucnonp30BaHKEe BOCIUTATEIBHOTO MOTEHIINATA
y4eOHOM MPaKTUKU U MPOPUIBHON AUCIUTITHHBI
"TexHON0orusi MOBEPXHOCTHOIO MOHTaxa" /s



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

(hopMUPOBaHUS KYJIbTYPBI O€30IMIACHOCTH TP padboTe B
ANEKTPOMOHTAXKHOU U 3IEKTPOPAAUOMOHTAXKHON
nabopaTopuy Yepe3 BHITOJHEHNE CTYACHTAMH
MPAKTUYECKUX 3aaHUil.

4 COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

OO6m1ast TPy TI0EMKOCTh JUCIUIUIMHBI COCTABIIACT 3 3aueTHbIC enuHuIbl, 108 vaca.

Bunpl yueOnoii
JIeATCILHOCTH, BKITFOYAs Texymuit
6 KOHTPOJIb ArtrecTanus
. _ CaMOCTOSITENIbHYIO paboTy Maxe.
2 Pasren QE( CTYJICHTOB U TPYJIOEMKOCTh | YCIIEBAEMOCT pasaciia Sau1 33
n/m 5) (B 1acax) u (Henens,
yueOHOi e pazaen*
- (nenens, bopma)
JTUCILUIITNHBI 2l 2|8 <
S ¢ EE 512 8 dopma)
EECECE g
= SF & (‘3 =%
4 cemecTp
1 Paszmen 1 1-4 8 4 4 9 JIP1 JIP2 10
2 Paznen 2 5-8 8 4 4 9 JIP3 KP1 15
3 Pasznen 3 9-12 8 4 4 9 JIP4 JIPS 10
4 Paznen 4 13-18 12 6 6 9 JIP6 KP2 15
Wroro 36 | 18 | 18 | 36 50
3ader ¢ OlleHKOM - 50
Hroro 3a cemectp 100
4.1 Conep:kanue JieKIMH
4 cemecTp

Paznea 1. DVHKIIMY ABTOMATH3HPOBAHHBIX CHCTEM

1.1 cI)yHKLII/II/I ABTOMATHU3HWPOBAHHBLIX CHUCTCM YIIPABJICHUA TCXHOJIOIMYCCKUMU

nporeccaMmu




1.2 Tlpusnaku knaccudukanuu ACY TII. Knaccudukanus no pexumy paboThl,
(YHKIMOHAIBHOM  pa3BUTOCTH, HH(OPMALMOHHOW  MOIIHOCTH, XapakTepy
IPOTEKaHMs YIPABISEMOI0 Mpoliecca Mo BPEMEHHU.

1.3 @ynkmuun ACY TII u ux conepxanue. MHbOpMAIOHHO-BHIYHCIUTEIBHBIC
U ynpasistonie GpyHkiuun. [IpsMoe n3aMepeHne, KOCBEHHOE U3MEPEHHE, KOHTPOJIb
OTKJIOHEHUHM MapameTpoB, ympasieHue B pacnpeneseHHbIx AC. Perymmposanue
OTJEIbHBIX [TAPAMETPOB, MHOTOCBSA3HOE M KACKAJHOE PEryJMPOBAHUE, JIOTHYECKOE
yOpaBJIeHHE, MPOrpaMMHOE  YIpaBJEHUE, pacHpelieIeHHOEe  YyIMpaBlieHUE
IPOLIECCAMH B YCTAHOBUBILIEMCS U IEPEXOTHOM PEKUMAX.

1.4  OcoOEHHOCTH TEXHOJIOTUYECKUX MPOIECCOB Kak OOBEKTOB YINPABICHHUS.
VYnpagisionue, BO3MYIIAONINE U BBIXOJHbIE NapameTpsl. [IpuMepsl npocTeimmx
TEXHOJIOTMYECKHUX IIPOLIECCOB KAK OOBEKTOB yIIPaBJICHHUS.

1.5 ABTOMaTHU3MpPOBAHHBIE  CHUCTEMBl  YIOPABIEHUS  TEXHOJIOTMYECKUMHU
IpOLIECCaMH, OCHOBHBIEC MOHATHUS PACIPEIECICHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM

ynpasienus. Buasl obecnieuenuii pacnpeneneHHbIx AC.

Pasnea 2. [IporpamMmMHoe o0ecrieyeHue

2.1 IIporpammuoe u uapopmamnnonnoe oodecreuenue ACY TII

CoctaB ® CTpyKTypa mporpamMmHOro obecrneuenus. OOmee MporpaMMHOE
obecnieueHne u npukiaagHoe. CHCTeMBl W SI3bIKM  [POTPAMMUPOBAHMS
MIPOMBIIIICHHBIX MUKPOTIPOIIECCOPHBIX KOHTPOJUIEPOB.

2.2 llepBuunas oOpaboTka uHbOpMaIMU, BBEACHHOW B MHUKPOIPOIIECCOPHBIC
CpeICTBa KOHTPOJISI M YIpaBieHUS. AJTOPUTMbI AHAIUTUYECKOW TpagyupOBKH
JaTYNKOB, IKCTPa- M HHTEPIOJISAINH TUCKPETHO-U3MEPSIEMBIX BEIIMYUH.

2.3 Aunroputmbl ¢QunpTpanuu. Pa3HOCTHBIE ypaBHEHUS HHU3KOYaCTOTHBIX
muppoBbIX  GUIbTPOB. DWIBTPhl  IKCHOHEHLUUATBHOIO  CIJIQXKHUBAHUA U
CKONB3SIIEr0  cpeaHero. PoOacTHble, BBICOKOYACTOTHBIC, IIOJIOCOBBIE |
pexxektopHble GunbTphl. JuckperHoe auddepeHnnpoBanue, UHTETPUPOBAHUE U

yCpellHeHre u3MepsieMbix BeanunH. [IpoBepka 1ocToBepHOCTH HHPOPMALIUH.



2.4  Metoapl MOBBIIICHHUS TOCTOBEPHOCTH MH(GOPMALMU. AJIITOPUTMBI KOHTPOJIS
apaMeTpOB TEXHOJIOIMUECKOI0 IPOoLecca U COCTOSIHUSL 000pY10BaHUS.

2.5 [lmarpamMMbl (YHKIMOHAJIBHBIX MOCIEI0BATEILHOCTEN: YIPaBICHUE IyCKOM
- OCTaHOBOM, YINPABJICHHE NEPUOAUYECKUMU Mporeccamu. CTpyKTypHpOBaHHBIN
TEKCT: LMKJIWYECKUE ONEpallMU, MPOTPaMMbl CJIOKHBIX PacyeToB, IOINOJHEHUS

CJIOKHOM JIOTUKH.

Pa3znes 3. ABTOMAaTHU3UPOBAHHBbIE CHCTEMbI AUCIETYEPCKOI0 YIIPABJIECHUS

3.1 ABromaru3mpoBaHHBIE CHUCTeMBbI aucrerdepckoro ympasieHus. SCADA-
cucreMbl. Ha3Hauenue, cTpykTypa u OcHOBHbIe QyHKIUH. OOIIMe CBEACHUS O
cucteme Genesis 32 u 64 .

3.2 Crpykrypa mnpoekrta. Kanamel mpoxokaeHus HWHOOpPMAIMU B CHCTEME
Genesis. Tunbl kaHanoB. 3HaueHWs Ha KaHaJIax M MPOLEIypbl MX 00pabOTKU.
CBsI3b C peallbHBIMU KaHAJIaMU BBOJIa - BbIBOJIa MH(GOpMAITUH.

3.3 Crpykrypa monuTtopa peansHoro Bpemenu (MPB) u ocobennoctu 3amycka B
peaslbHOM  BpeMeHH.  [IpuopuTeTsl  BBIIONHEHHWS  3aqad.  BpeMeHHBIC
XapaKTepUCTHKU CHCTEMbl M €€ HacTpoiika. KOHTpOJb TEKyIIEro COCTOSIHHUS U
OIMOOK Mpu paboTe ONepaTOPCKUX CTAHIMHA. ABTOCOXpAHEHUE MapaMEeTpPOB IMpPH
mepesamycke. 3aliuTa  ONepaTOpCKUX CTaHIMKA OT HECAHKIIMOHUPOBAHHOTO
JIOCTYyTIA.

3.4 OOmeH nanHbIMU ¢ nipuiioxkeHusmMu WINDOWS.

3.5 ApxuBupoBaHue u AokymMeHTHpoBaHue. Cucrema apxuBoB Genesis. Pabora
c apxuBaMHu npoekra. [IpocMoTp apxuBHbIX AaHHbIX. Co3qaHKE OTYETOB DKCHOPT

JTaHHBIX U3 apxuBoB Genesis B npuioxkenus WINDOWS.

Paznea 4. JIncTAHIIMOHHOE ABTOMATH3UPOBAHHOE VIIPABJICHHUE

4.1 ]JlucTaHUMOHHOE AaBTOMATH3UPOBAHHOE YIPABJICHHE TEXHOJIOIMYECKUMU

IPOLIECCAMHU.



42 ACHY. Nepapxus OCHOBHBIX KOMIIOHEHTOB YIIPaBJICHUS
TEXHOJIOTUYECKUMH  Tpoleccamu.  Mepapxusi — onepaTHBHO-AUCIETYEPCKOTO
yIpaBJeHUsL.
4.3 Tlpunmumsr noctpoenuss ACJY. CtpykTypa W COCTaB MHTETPUPOBAHHBIX
aBToMatu3upoBaHHbIX cucteM ynpasieHus (MACY) VY. Tunossle mporpaMMHO-
TeXHUYECKHUe cpeacTBa. KoMmieke pexkuMHO-TEXHOJIOTHYECKHUX 3a1a4.
4.4 Tenemexanuka. TenecurHanuzainus. OCHOBHbIE TIPOTOKOJBI CBSI3U C
JUCTIETYEPCKUMU MTyHKTaMHU.

4.2. TemaTu4eckuil IJIaH Ja0OPATOPHBIX PaboT
Jlabopatopnass pabora Nel "Pazpaborka mpoekta ACY TII B cpene SCADA
GENIE 3.0"
Jlabopatopnas padota Ne 2. "OcHoBHble 3Tanbl pazpadotku mpoektoB ACY TII B
cpene SCADA-cucremsr TRACE MODE 5.0"
JlabopatopHas padora Ne 3. "Pa3zpaborka APM-onepaTopa Juist CyniepBU30pHOTO
YIPaBJICHHUS MUKPOTIpOIieccoOpHbM KouTpoiuiepom PEMUKOHT P-130"
Jlaboparopunas pab6ora Ne 4 " [IlpuMeHeHue CTaHIAPTHBIX  S3BIKOB
nporpammupoBanus B SCADA-cucteme TRACE MODE nmns moaenupoBaHus
Pa30MKHYTBIX M 3aMKHYTBIX aBTOMAaTHYECKUX CUCTEM

Jlabopatopuast pabora Ne 5-6 " Paspabortka pacmpeneneHHornr ACY TII mnsa

YIPaBJIEHUS CIIOAKHBIM TEXHOJIOTUYECKUM MPOLIECCOM "

4.2.1TemaTHYeCKHUIl NJIaH NPAKTUYECKUX padoT
Nel. Pazpabotka nabopaTtopHoii padotsl ycranoBkoil TII HI'O Ha ctenaax Dnecnu.
Ne2 Pazpabotka nuctaniimonHoro ynpasieHust TII mo cetu Internet.

4.2.2 CamocrosiTeJibHAsi padoTa CTy/IeHTOB

Nzyuenue SCADA Trace Mode B cetu MHTEpHET.
Nzyuenue LaView.
Nzyuenue Genesis 32 B cetu IHTEepHET.
N3yuenue Genesis 64 B cetu MHTEpHET.

N3yuenne WinCC B cetu UHTEpHET.

N3yuenue Wondeware B cetu HTEpHeT.



OcBoeHHE MPOTPAMMHO-TEXHHUYECKOTO  OOOPYJIOBaHUS  IJII  BBITOJTHCHHS
MPAKTUYECKUX paldOT MO Kypcy.

[ToaroToBka pedeparos ¢ UCIONIb30BaHUEM HH(DOpMaLUKU B ceTu HTepHET.

5 OBPA30OBATEJIBHBIE TEXHOJIOI'MH

B cooTBeTCTBUM ¢ KOMIETEHTHOCTHBIM MOAXO0J0M BBIITYCKHUK BYy3a JIOJKEH
HE MPOCTO 00JaAaTh ONMPENEICHHON CyMMO# 3HAHUHM, a YMETh MPU MOMOIIN 3THX
3HaHMM pelIaTh KOHKPETHBIE 3a/1a4u IPOU3BOJICTBA.

VYuuteiBass Tpeboanuss OC HUAY MHUOU BO mno HamnpaBleHUIO
noaroroBku 11.05.01 «PannosneKkTpoHHBIE CUCTEMBI U KOMILUICKCHI», peaanu3alus
KOMITETEHTHOCTHOTO noxo/a JOJKHA npen1ycMaTpUBaTh MIUPOKOE
UCIIOJb30BaHUE B y4eOHOM  TpOIleCCe AaKTHUBHBIX M HHTEPAKTUBHBIX (HOpM
NPOBEICHUS] 3aHSATUH B COYETAHHHM C BHEAYJUTOPHOM pabOTOi C IENbIO
(bopMHpOBaHUA U PA3BUTHUS MPOPECCUOHAIBHBIX HABBIKOB O0YUYaIOIIHUXCS.

JIeKUMOHHBIE 3aHATUSA MPOBOIATCA B CHELUAIN3UPOBAHHONW ayJIUTOPHHU C
NPUMEHEHUEM MYJIBTUMEIUWHOIO MPOEKTOpa B BUAE Y4YEOHOW Mpe3eHTaIuu.
YdeOHbple  MaTepHalbl TPEIBSIBISIOTCS OOyYaromUMCs JUIsl O3HAKOMIICHUS U
U3Y4YEHUS, OCHOBHBIE = MOMEHTBI JIEKIMOHHBIX 3aHATUH KOHCIEKTUPYIOTCS.
OTtaenbHbIE TEMbl NpeajaratoTcs Ui CaMOCTOSATENIbHOIO H3Y4YEHHUS C
00s13aTEIbHBIM COCTaBIEHUEM M KOHTPOJIEM KOHCIEKTA.

[IpakThueckre  3aHATHS ~ OPOBOJATCA  TaKkKe €  NPUMEHEHHEM
MYJIbTUMEIUMHOTO MIPOEKTOPa € pa300POM THUIIOBBIX PELICHUH.

JlabopaTtopHbie pabOThI TPOBOJATCS B KOMIBbIOTEpHOU nabopatopuu. Bce
nabopaTtopHble PabOTHI BBIMOJIHSAIOTCSA (PpoHTANBbHO. 3a 2-3 AHS 0 MPOBEIACHUS
7a00paTOpPHBIX pabdOT CTyJAEHTaM BBIAAETCS MX OMNHMCAHHWE I U3YyYEHHs, Nepel
HayajoM pabOT MPOBOJUTCS TECTUPOBAHUE CTYACHTOB JJsi TMPOBEPKH HX
TOTOBHOCTH K BBINIOJIHEHUIO JIAOOPATOPHBIX padoT.

Texymuii KOHTPOJIb 3HAHUW CTYJEHTOB 110 OTAEIBHBIM pa3/ieilaM U B L[EJIOM

I10 AUCHUIUIMHE IIPOBOIUTCA B q)OpMC KOMIIBIOTCPHOI'O HJIN 6YMa}KHOFO



TCCTUPOBAHUA, a4 TAKIKC BBIIIOJIHCHUCM CaAMOCTOATCIBbHBIX pa60T [0 pCHICHUIO

3a/1a4.

6 OHEHOYHBIE CPEACTBA UISA TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, MPOMEXYTOUYHOM ATTECTAIIMHA 11O UTOTAM
OCBOEHUA JMCIHUIIJIMHBI U YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJIbBHOMN PABOTHI CTYJIEHTOB

Hepeqeﬂb O CHOYHbIX Cpeacrs, HCIMOJIB3YEMBIX JJIA TeKyllleﬁ

aTTecTanum
IIpencraBienue
Ko HaumenoBanue KpaTkasi xapakTepucTHKa OlIEHOYHOT 0 OLICHOYHOI'0
OI[EHOYHOI0 CpeaCTBA CpeacTBa CpeIcTBa B
ponpe
4 cemecTp
o Komiuiekr
CpencTBo IpoBEepKH YMEHUN TPUMEHSTh
KonTponbnas pabota KOHTPOJIBHBIX
KP MOJTyYCHHBIC 3HAHUS TSI pEIICHUS 3a/1a4 .
Nel 3aIaHUHU 110
OTIPEICIIEHHOTO TUIIA TI0 TEME WITU Pa3Iey
BapHaHTaM
JlabopaTopuas pabora
JIP1 patop p
Nel
JlabopaTopHas pabora
JIP2 paTop p
Ne2
P3 JlaGoparopnas pabora | Cuctema mpoBEpKH YMEHHS TIPUMEHSTh Mertoanyeckoe
Ne3 TEOPETUIECKIE 3HAHMSI HA TTPAKTUKE PYKOBOJICTBO
JlabopaTtopHas pabora
JIP4 paTopHai p
Neq
JlabopaTtopHas pabora
TIPS paTop p
Ne5
PacimiuppoBka KomMmereHHU#N  4Yepe3 IUIAHMpPYeMble  Pe3yJbTaThbl
00y4eHuUs

CBs3p  Mexay (QOpMHUPYEMBIMH KOMIETEHIMSMU U  IUIAaHUPYEMBIMU
pe3ysnbTaTamMu 00y4YeHHUs MpEeACTaBIeHa B Cleyoue Tadbauue:

IIpoexTHpyemMBbIe Pe3yJabTATHI OCBOCHHUS IMCUMILIHHBI

N CpeacrBa u
Kon U MHAUKATOPbI (JopMHUPOBAHUSA KOMIIETEHIUH TeXHOIOTHH OLEHKH
3uartb (3) Ywmets (Y) Baaners (B)
4 cemecTtp:
OIIK-8 31 Vi Bl KP, JIP1, JIP2, JIP3,
JIP4, JIP5




Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIUI

Pa3pen

Tembl 3angaTHid

Konanl
KOMIIETEeH
10707

3Hann
A,
YMeHH
au
HABBIK
u

Bunnl arrecranun

Texkymmii
KOHTPOJIb

Heae/Id

ATTecTan
s
pasaeJia —
HeaeJas

Ipomeixky
TOYHAS
arrecran
ust

4 cemecTp

Paznen 1.

1.1 DOyHKIMH
ABTOMATHU3HPOBAHHBIX
CUCTEM yIpaBICHUS
TEXHOJIOTHYCCKIUMH
mpoueccaMmu

1.2  llpusnaku
kinaccudukanuun ACY
TII. Knaccudukarnms
0 peXXUMy padoThl,
(GYHKIIMOHATEHOM
Pa3BUTOCTH,
MH(POPMAIIMOHHOM
MOIIIHOCTH, XapaKTepy
MIPOTEKAHUS
YIPaBIIIEMOTO
npoiiecca o BpeMeHH.
1.3 Oynkuun ACY
TII n ux conepkaHue.
HNudopmanmnonHo-
BBIYHUCITUTEILHBIC U
YIPAaBIISIONINE
¢byskuuu. [Ipsimoe
U3MepeHue, KOCBEHHOE
HU3MepeHue, KOHTPOJIb
OTKJIOHEHHU
apaMeTpos,
yIpaBlieHUE B
pacmpenenennbix AC.
PerynupoBanue
OTJIETBHBIX
apaMeTposB,
MHOTOCBSI3HOE U
KacKaJHoe
peryiupoBaHue,
JIOTUYECKOe
yIpaBlieHUE,
MIPOrpaMMHOE
yIpaBlieHHE,
pacnpeneneHHoe
yIpaBlieHHE
mporeccamMu B
YCTaHOBHUBIIIEMCS 1
MIEPEXOTHOM peXKUMaX.

OIIK-8

31, V1,
B1

JIP1

JIP2

3auer ¢
OILIEHKO

(V)

u




1.4  Ocobennoctu
TEXHOJIOTHYECKUX
IIPOLIECCOB KaK
O00BEKTOB YITPABIICHUS.
Ynpasnstomue,
BO3MYILAIOIINE U
BBIXOJTHBIE TTapAMETPHI.
[Ipumepsl IpocTeUILINX
TEXHOJOTMYECKHUX
IIPOLIECCOB KaK
00BEKTOB YIIPABJICHUS.
1.5

ABTOMAaTH3UPOB
aQHHBIE CUCTEMBbI
yIpaBJICHUS
TEXHOJIOTHYECKUMU
IpoleccamMu, OCHOBHBIE
MOHATHUSA
pacIpeneseHHbIX
aBTOMAaTU3HPOBAHHBIX
CUCTEM YTPABIICHHUS.
Bunasr o6ecieuennii
pacrnpenenenabix AC.

Pazgen 2.

2.1  IIporpammHOe U
nH(pOpMaLIMOHHOE
obecneuenne ACY TII
CocraB u cTpyKTypa
IPOrPaMMHOTO
obecnieuenus. Ob1ee
IpOrpaMMHOE
o0ecrnieueHue u
npukiaanoe. Cuctembl
U SI3BIKH
IPOrpaMMUPOBAHUS
MIPOMBITITICHHBIX
MHUKPOIPOIIECCOPHBIX
KOHTPOJUIEPOB.

2.2  TlepBuunas
o0paboTka
uHpopMaIuy,
BBEJICHHOH B
MHUKPOIIPOIIECCOPHBIE
CpeAcTBa KOHTPOJIS U
yTpaBJICHUSL.
ANropuTMBI
AHAJIUTUYECKON
rpagyupoOBKU
JaTYUKOB, IKCTpa- U
MHTEPIOJALUN
TMCKPETHO-
U3MEPSIEMBIX BEJIMYHH.
2.3 Anroputmsl

OIIK-8

31, V1,
B1

JIP3

KP




bubTpanum.
Pa3zHocTHBIE ypaBHEHUS
HU3KOYaCTOTHBIX

1 (ppOBBIX (PUITBTPOB.
OunbTphI
HKCHOHEHIMAJIBHOTO
CTIaKUBAHUS U
CKOJIB3SILLETO CPEAHETO.
PobactHrle,
BBICOKOYACTOTHBIE,
MIOJIOCOBBIE H
PEKEKTOpHBIE
¢bunbTpel. JAMCKpeTHOE
muddepeHrpoBanue,
WHTETPUPOBAHUE U
yCpEeIHEHUE
M3MEPSIeMbIX BEJINYHH.
IIpoBepka
JIOCTOBEPHOCTH
uHpOpMaLUu.

2.4  Meroasl
MIOBBIIICHUS
JIOCTOBEPHOCTH
uHpOpMaLUH.
ANrOopuUTMBI KOHTPOJIS
napamMeTpoB
TEXHOJIOTHIECKOTO
nporecca U COCTOSTHUSA
o0opytoBaHuUS.

2.5  JIumarpammsl
(GYHKIIMOHATBHBIX
M0CJIeI0BaTEIbHOCTEH:
YIpaBJICHUE ITyCKOM -
OCTaHOBOM,
yIpaBJieHUE
NEPUOTNIECKUMU
MPOIIECCaMHU.
CTpyKTypHpOBaHHBIN
TEKCT: IIUKIINIECKHE
OTepaluu, MPOrpaMmbl
CIIO’)KHBIX PacueToB,
JIOTIOJTHEHHUSI CIIOKHOU
JIOTHKH.

Paznen 3.

3.1

ABTOMAaTH3UPOB
aQHHBIE CUCTEMBbI
JTUCTIETYEPCKOTO
ynpasieHusi. SCADA-
cucteMmbl. Haznauenwue,
CTPYKTYpa U OCHOBHBIE
dbyukmun. O0mme
CBEJICHUS O CUCTEME

OIIK-8

31, V1,
B1

JIP4

JIPS




Genesis 32 u 64 .

3.2  Crpykrypa
npoekrta. Kanaibl
MIPOXOXKICHUS
uH(popMaluu B
cucteme Genesis..
Tunel KaHaANOB.
3Ha4yeHUs Ha KaHalIax U
MPOIEe Ty Phl UX
00paboTku. CBs3b ¢
peaIbHBIMU KaHAJIaMU
BBO/Ia - BBIBOJIA
uH(pOpMaLIUH.

3.3  Crpykrypa
MOHHTOpPA PEAIbHOTO
Bpemenu (MPB) u
0COOEHHOCTH 3aIycKa B
pearbHOM BpEMEHHU.
[IpnopureTsl
BBITOJIHEHUS 3a/1a4.
Bpemennsie
XapaKTePUCTUKH
CUCTEMBI U €€
Hactpoiika. KoHtposnb
TEKYLIEro COCTOSHUSA U
omKnOoK npu padote
OTIepaTOPCKUX
CTaHIIUI.
ABTOCOXpaHEHHUE
napaMeTpoB MpH
nepesanycke. 3amura
OIEePaTOPCKUX CTAHLUH
oT
HECAHKIIMOHUPOBAHHOT
0 JocTyTa.

3.4  OOwmen
TAHHBIMH C
NPUIOKEHUAMHU
WINDOWS.

3.5  ApxuBHpoBaHHE
U TOKYMEHTHpPOBaHHUE.
Cuctema apx1BOB
Genesis. Pabora ¢
apX1BaMHM IPOEKTA.
IIpocmoTp apXUBHBIX
nanHbiX. Co3anue
OTYETOB DKCIOPT
JIAHHBIX U3 apXHUBOB

Genesis B IpUIIOKEHUS
WINDOWS.




Pasznen 4.

4.1 JlucTaHIIMOHHOE
aBTOMATHU3HPOBAHHOE
yIpaBlieHHE
TEXHOJOTHYECKIUMHU
IpoLEeccaMHu.
42  ACHOY.
Hepapxus 0OCHOBHBIX
KOMITOHEHTOB
YIIPABJICHUS
TEXHOJOTHYECKHUMHU
npoueccamu. Mepapxus
oTrepaTHUBHO-
JTUCTICTYEPCKOTO
yIpaBIeHUsI.
4.3  IlpuHUOMTBI
noctpoenust ACJLY.

31, V1
CTpyKTypa 1 cOCTaB OIIK-8 Bl’ ’ -
WHTETPUPOBAHHBIX
ABTOMATHU3HPOBAHHBIX
CUCTEM yIpaBICHUS
(MACY) Y. Tunossie
MIPOrPaMMHO-
TEXHUYCCKHC
cpenacta.. Kommiekc
PEKUMHO-
TEXHOJOTHYECKHIX
3ajad.
4.4  TenemexaHuKa.
Tenecurnanuzanus.
OcHOBHBIE TPOTOKOJIBI
CBSI3H C
TUCTIETYEPCKUMU
MTyHKTaMH.

KP

HIkana oueHkH 00pa3oBaTEJbHBIX J0CTHKEHUN

Bun

Kox | ouenounoro Kpurepun

cpeacrsa

Baaa

Makc.
oas—
MHH.
0as

KP | KonrponbHas
pabota

BBICTABIISIETCA CTYJIEHTY, €CJIM OH ITyOOKO U
IIPOYHO YCBOWJI IPOTpaMMHBIN MaTepual,
HCYepIIbIBAIOIIIe, TOCIE0BATEIbHO, YETKO U
JIOTHYECKH CTPOUHO €To U3Jlaraet, yMeeT TECHO
yBSI3bIBAaTh TEOPHIO C MMPAKTUKOM, UCTIONB3YET B
OTBETE MaTepuaj MOHOTpapUIeCKON JIUTEPATYPhL.

10-9

BBICTABIISIETCS CTYJICHTY, €CJIU OH TBEPIO 3HACT
MaTepual, rPaMOTHO U TIO CYIIECTBY H3JIaracT
€ro, He JJOMyCKas CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOIPOC.

BBICTABJISICTCA CTYACHTY, €CJIM OH UMCCT 3HAHUA
TOJIBKO OCHOBHOI'O MaTcpurajida, HO HC YCBOUJI €ro

10-6




JeTajnel, 10myCKaeT HETOYHOCTH, HEI0CTaTOYHO
npaBuiIbHbIE (POPMYIUPOBKU, HAPYLICHUS
JOTMYECKON TOCIIEJ0BATEIBHOCTU B U3JI0KEHUH
IPOrpaMMHOr0 MaTepuaa.

BBICTAaBJISCTCS CTYACHTY, KOTOPBIN HE 3HAET
3HAQUYUTENIbHOM YaCTH MPOrPaMMHOI0 MaTepuara, <6
JIOTTYCKAeT CYIIECTBCHHBIC OIIMOKH.

BBICTaBJISIETCS CTYyAEHTY, ecii 90-100% paboTsl

15-14
BBIINOJIHEHO IPABUJIBHO
BBICTaBIISIETCS CTYAEHTY, eciu 80-89% paboThl 13-11
BBIINOJIHEHO IPABHJIBHO
PIP PacuerHo- BBICTaBIISIETCS CTYAEHTY, eciu 60-79% paboThl 10-9
rpaduueckas | BBIIIOJHEHO NMPABUIHHO 15-9
pabota IIPY BBIIIOJIHEHUU CTYJEHTOM MeHee, yeM 60%
3aJaHus paboTa He 3aYUTHIBACTCA U Y CTYAEHTa <9

o0pa3yeTrcs JOJT, KOTOPBIA JOJKEH OBITh 3aKPBIT
B TEUCHHE CEMECTpa WM Ha 3a4ETHOH HeJene

BricTaBmisieTcs CTyIeHTY NP MPABUILHOM OTBETE, TIPH
OTBETE Ha BCE JIOTIOJIHUTEIBHBIE BOIIPOCHI IO KypPCY C
HE3HAYUTEILHBIMA HETOUHOCTSIMH, KOTOPBIC CTYICHT JIOJDKEH
30 3auer ¢ YCTpaHUTh B IIpoliecce OeceIbl ¢ MpenoaaBaTesieM, B paMKax 40-50

OILICHKOM N
KOTOPOW OH JIEMOHCTPUPYET YIriIyOJIeHHOE TOHUMAaHUE
MpeAMETa U BJIaJICHUE KIIFOYEBBIMH 3HAHUSAMH, YMEHUSIMH U
HAaBBIKAMU, PEYCMOTPEHHBIMH JTaHHOW JUCIMILTHHOM
BBICTABJISIETCS CTYACHTY TIPH MPABHUIIBHOM OTBETE
Y TIPY OTBETE HA YaCTh JOMOJHUTEIBHBIX
BOITPOCOB IO KyPCY € AEMOHCTpaIUid 0a30BhIX 35-39
3HaHUH, YMEHHI U HaBBIKOB, MPEyCMOTPEHHBIX
TAHHOW OUCIUILIMHON
30 3auer ¢ BBICTABIISICTCS CTYJICHTY IPU OTBETax Ha 5030
OLICHKOM 3a4€THBIC BOIIPOCHI, IOMYCKACTCS COACPIKaHHE 30-34

HEKOTOPBIX HETOYHOCTEN
€CJIM CTYJICHT HE JaJl OTBET Ha BOIPOCHI U HE
MOXET OTBETUTh HA JTONOJHUTEIbHBIE BOIPOCHI

<30

IIkana oueHku JJ1aGOpaTOPHBLIX pPadoT

5 0GamnoB — BCe pacueThl MPOW3BEICHBI BEPHO, MPHUCYTCTBYIOT HYKHBIE
CXeMBbl W PHUCYHKH, YKa3aHbl KIFOUeBbIe (DOPMYJIbI, MPABWIBHO CIACIAaH BBIBOJI,
pabota opopMieHa aKKypaTHO;

4 Gasna - BCe pacyeThl MPOU3BEACHBI BEPHO, TPUCYTCTBYIOT HYKHBIE CXEMBI
¥ PHUCYHKH, YKa3aHbl KJITIOUeBbIe (hOPMYJIBI, CIelIaH OMMOOYHBIN BhIBOJ, paboTa
odopMIIeHa aKKYPATHO;

3 Gamna — pabora oopmiieHa HEOPEKHO, PUCYHKH U CXEMbl HE OTPAKAIOT
CYTU TMPOUCXOAAIIMX SIBJICHUU, JHOO BOOOIIE OTCYTCTBYIOT, HO IMPHU 3TOM BCE
pacyeTsl MPOU3BEEHBI BEPHO, YKA3aHbl KIIIOUEBbIe (DOPMYJIbI, MPABUIIBHO CIENIaH
BBIBOJI;




2 Oamna — yKazaHbl HY)XHBIE (DOPMYJIBI, pacueThl MPOU3BEICHBI BEPHO, HO
BBIBO/I U U300paXEHUs OTCYTCTBYIOT;

1 Gamn — HyXHble (QOpMyJBl yKazaHbl, HO pacueT NPOU3BEICH HE
MPaBWIbHO, BHIBOJI U PUCYHKH JIUOO OTCYTCTBYIOT, TUOO HE BEPHHBI.

Tema ocBoeHa MOIHOCTRIO, O€3
po0eoB, HEOOX0IUMbIE

5 OamioB OT1au4yHO MPAKTUYCCKHE HABBIKH PAOOTHI
C OCBOCHHBIM MaTEepPHAIOM
c(OpPMHUPOBAHBI.

Teopernueckoe conepkanue
TEMBbI OCBOCHO MOJIHOCTHIO,

4 Gamna Xopo1io 6e3 mpoOenoB, HEKOTOPHIE
NPaKTUYECKHE HaBBIKU pabOThI
C OCBOCHHBIM MaTepUaIOM
copMHPOBaHBI HEAOCTATOYHO.

TeopeTtndeckoe coaeprkaHue
TEMBI OCBOCHO

YaCTHYHO, HO IPOOEITHI HE

3 6amna Y 10BIETBOPUTEIILHO HOCSIT CyIIECTBEHHOT'O
Xapakrepa,

HE00XO/IMMBIE TIPAKTUIECKHE
HaBBIKU PabOTHI C OCBOCHHBIM
MaTepHaoM B OCHOBHOM
c(hOopMUPOBAHBI.

Menbie 3 6amioB HeynosnerBopurensHo OudeHnb cnalOble 3HAHMSI,
HEJIOCTaTOYHBIC JIJIS
MMOHMUMAHHUS TEMbI, UMEETCS
0O0JIBIIIOE KOTUYECTBO
OCHOBHBIX OIIIMOOK H
HEJI0YETOB.

UtoroBast oneHka mnpeactaBiasieT coboi cyMMmy OamioB, 3apabOTaHHBIX
CTYJICHTOM TIPH BBIMOJHEHUHU 33JlaHUH B paMKaxX TEKYIIETO M TMPOMEXYTOYHOTO
KOHTPOJII W BBICTABIISICTCS B COOTBETCTBHM C IlOJIO)KEHHMEM O KPEIUTHO-
MOJTyJIbHOHM CHCTEME B COOTBETCTBUH CO CJICTYOIICH IIKAIOH:

Orenka no 5-0asuipHOMIIKAe Cymma 6asuioB 3a pa3aessl Onenka ECTS
5 — «omau4HON 90-100 A
85-89 B
4 — «xopouioy 75-84 C
70-74 D
3 — «y0osremeopumenbHo» 65-69
60-64 E
2 — «Hey0081emeopUMeIbHOY Huxe 60 F

PacmugpoBka ypoBHSI 3HAHUN, COOTBETCTBYIOLIEIO MOJYYEHHBIM Oasuiam,
JaeTcs B TaOJINIIE YKa3aHHOM HIDKE




Ouenka no 5-6anabHOMI Cymma
mKaJje — onenka nmo ECTS | 0aaoB 3a
pa3aesnl

TpeboBaHus K yCBOEHHIO C(POPMUPOBAHHOCTH
KOMIIeTeHI[HI TN CHUTITHHBI

O1eHKa «OTJIIMYHOY» BBICTABIISIETCS CTYACHTY, €CITU
OH INTyOOKO ¥ MPOYHO YCBOMJI TPOrPaMMHBIH
«OMAUYHOY MaTepuall, HICYepIbIBaIOLIe, OCIEI0BATEIBHO,
— 90+~ 100 | 4eTKO M JTIOTUYECKH CTPOMHO €ro M3jaraert, yMeeT
A TECHO YBSI3bIBATh TEOPUIO C IIPAKTUKOM,
UCIOJIb3YET B OTBETE MaTepual MOHOrpaduueckoi
JTUTEPATYPHI.

OneHka «XopoIo» BBICTABIIAETCS CTYIEHTY, €CIIN
OH TBEPJO 3HAET MaTepuall, FPAMOTHO U 110
CYILLECTBY M3JIaraeT €ro, He JOIyCKas
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIPOC.

«XOpOULO»
- 70 + 89
D,CB

O1ieHKa «yIOBJICTBOPUTEIILHOY» BHICTABIISCTCS
CTYJIEHTY, €CIId OH UMEET 3HAHUS TOJIBKO
«Y0081eMEOPUMENLHOY OCHOBHOT'O MaTepuaia, HO He yCBOWII €ro JIeTaleH,
— 60 + 69 | momyckaeT HETOYHOCTH, HEOCTATOYHO
E,D MpaBUJIbHBIE (POPMYITUPOBKH, HAPYIICHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B U3JI0)KEHUHU
IPOrPaAaMMHOT0 MaTepuaa.

O1eHKa «HEYIOBIETBOPUTEIHHOY BBICTABIISACTCSA
CTYJEHTY, KOTOPBI HE 3HACT 3HAYUTEIIBHON YaCTH
MPOrPAMMHOI0 MaTepuaa, J0IyCKaeT
cyliecTBeHHbIe ommOKu. Kak mpaBuiio, oleHka
«HEYAOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTAM,
KOTOpPBIE HE MOTYT IIPOJIOJDKUTE 00ydYeHne 0e3
JIOTIOJTHUTEIBHBIX 3aHITUHI 110 COOTBETCTBYIOLIEH
JHUCIUITIINHE.

«HEYO0BIIeMBOPUMETLHO N
— menee 60
F

Bonpocsl k 3a4eTy ¢ OLEHKOM

1. [Mousatus ACY: ACVYII, UACY, ACY TII u ux 0ocoOOCHHOCTH.

2. Oynkunn ACY TII. Crpykrypa ACY TII.

3. Kak MoOXHO omnpenenuTh TMOHSITUS  aBTOMATU3UPOBAHHAS  CUCTEM,
TEXHOJIOTUYECKHM TTPOIIECC.

4, Kak M0HO onpefietuTh OCHOBHBIE cocTaBHbIe yacTu AC.

5. Uem ornmyaercs OOBEKT yNpaBieHUsI C COCPEAOTOYEHHBIMU MapameTpaMu
ot OV c pacnpeieIeHHBIMU ITApAMETPAMMU.

6. Yem xapakrepusyrorcst 00bekThl yrpasieHus B HI'O.

7. Kaxk onpenensiercs kpurepuit ynpasienus TII HI'O.

8. Kakue ¢pynkunm ynpasienus peanusyrorcs AC.




Q. Yem omiimuaercs apxutekrypa AC oT ee CTPYKTYypBI.

10. Kak moxno onpeaenuth noustus OPC u ODBC.

11. Kakue BuIbl IporpaMMHOT0 o0ecreueHus ucnonb3ytores B AC.

12.  Yewm oTimuaercs AByX ypoBHeBas CTpykTypa AC OT Tpex ypOBHEBOM.

13.  Kak npoektupyetcsi cocraB YCO IJIK mns AC.

14. Tlouemy 000K MOAYJb BBOJA AHAJIOIOBBIX CUTHAJIOB BHOCUT NOTPEIIHOCTh
B KaHaJ U3MEPEHUS.

15.  Jlns gero B nudpoBOM KaHaJIe U3MEPEHUS UCTIONIB3YIOT MPOTOKOJ CBS3H.

16. Kak MOXHO ompeaenuTh KOMOMHHMPOBAaHHOE YMPABICHHE YPOBHEM
KUIKOCTH B pe3epByape.

17. Kakue mois MOXeT coiepxaTh HWH(MOpPMAlMOHHAS 3alKcCh KaHala
n3Mepenus B b/l

18. Kakwue npoektHble TpeOoBanus npeabsapistorcs k SCADA-cucteme.

19. Kakue cTpyKTypHBIE OJJIEMEHTHI J3KpaHHOU ¢Gopmbl ympasiaeHus AC
IIPOEKTUPYIOTCSL.

20. Kakum 00pa3oM  OCYIIECTBISETCS  IMOCIEIO0BATEILHOCTh  MPOEKHBIX
nerctBuil mpu nporpammupoBann SCADA.

21. Kaxkue cucremHbie TpeOOBaHUS JIeKAT B OCHOBE MPOCKTUPOBAHUS IKPAHHBIX

dbopm AC.

7. YAEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE
OBECHEYEHMUE JUCHUIIJINHBI
7.1 OcHOBHAas JIUTEpPaTypa
1. Tuunenxo U. I'. TexHOoMOTHM U METO bl TPOTPAMMUPOBAHUS: YUeOHOE TTocOOUE
is By30B [OnektponHslii pecype] / U. I'. T'munenko, ®@. ®. Ilasnos, . HO.
®enopoB. — MockBa: MzmarensctBo FOpaiit, 2022. — 235 c¢. — Tekcr:

aneKTpoHHBIN // OOpazoBaTenbHas wiatdopma Opaitt [caiiT]. — Pexum nocryna:

https://urait.ru/bcode/489920.

2. 3wsikoB C. B. [IIporpammupoBanue: y4eOHHK W MPAKTUKYM [JIs BY30B

[DnexTponnsiii pecype] / C. B. 3pikoB. — Mocksa: M3narensctBo FOpaiit, 2022.


https://urait.ru/bcode/489920

— 320 c. — Tekcrt: anmektpoHHbIH // O6pa3oBaTenpHas miatdopma FOpaitT [caifr].

— Pexxum noctyma: https://urait.ru/bcode/489754.

3. JlaBpumeBa E. M. Ilporpammuas umxeHepus. [lapagurmbl, TEXHOJIOTUU U
CASE-cpeacTBa: yueOHMK 11 BY30B [DaektponHslid pecypce] / E. M. JlaBpuiiena.
— 2-e u3a., ucnp. — Mocksa: M3narensctBo Opaiit, 2022. — 280 c. — Tekcr:

aeKTpoHHBIN // OOpa3oBaTenbHas wiatdopma FOpaitt [caliT]. — Pexum nocryna:

https://urait.ru/bcode/491048 .

4. Haraesa U. A. IlporpammupoBanue: Delphi: yueOHoe mocobue s By30B
[DnexTponnsnii pecype] / . A. Haraesa, . A. Ky3nenos; mox penakmuein M. A.
HaraeBoii. — MockBa: M3patensctBo FOpaiit, 2022. — 302 c¢. — Tekcr:

aeKTpoHHBIN // ObpazoBaTenbHas wiaTdopma FOpaitt [caiiT]. — Pexum nocrymna:

https://urait.ru/bcode/493669.

5. OrmeBa M. B. [IlIporpammupoBanue Ha si3pike CH++: IpakTUUECKUH Kypc:
ydeOHoe rmocobue s By30B [DnekTpoHHbId pecypc] / M. B. OrueBa, E. B.
Kynpuna. — MockBa: WzmarensctBo FOpaiit, 2022. — 335 c¢. — Tekcr:
aneKkTpoHHBIN // Obpa3oBarenbHas wiatdopma KOpaitt [caiiT]. — Pexum nocrymna:

https://urait.ru/bcode/492984.

6. UepnakoB 1. B. OcHOBBI mporpaMMupOBaHHS: YYEOHUK U TPAKTUKYM IS
By30B [Diaektponusiii pecypc] / U. B. UepmakoB. — MockBa: M3narenbcTBO
FOpaiit, 2022. — 219 ¢. — TekcT: snexTponnsiii // OOpa3zoBarenbHas miatdhopma

FOpaiit [caiiT]. — Pexwum mocryna: https://urait.ru/bcode/489747.

7.2 JlonoJIHUTe/ILHAS JIUTEPATypa
1. Kynpsisuea U. A. IlporpammupoBanue: Teopusi TUIIOB: yueOHOE rmocoOue aiis
By30B [Dnektponnsiit pecype] / U. A. Kynpssuesa, M. B. IlIBenkuii. — 2-¢ u3.,
nepepad. u gon. — Mocksa: MUzmatensctBo FOpaiit, 2022. — 652 ¢. — Tekcr:

ANeKTpOoHHBIHN // OOpa3oBaTenbHas miaTdopma FOpaiit [caiit]. — Pexxum gocryna:

https://urait.ru/bcode/444496.

2. Ty3oBckuit A. ®. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE: YIeOHOE
nocobue st By30B [DnektpoHHbii pecypc] / A. ®. Tysosckmit. — Mockaa:

WznarensctBo  IOpaiit, 2022. — 206 c¢. — TekcT: >neKTpOHHBIA //


https://urait.ru/bcode/489754
https://urait.ru/bcode/491048
https://urait.ru/bcode/493669
https://urait.ru/bcode/492984
https://urait.ru/bcode/489747
https://urait.ru/bcode/444496

[caiit]. Pexxum

wiatopma

https://urait.ru/bcode/490369.

O6pa3zoBarenbHas Opaiit JoCcTymna:

3. UeptkoBa E. A. KoMmbroTepHble TEXHOJOTHMH OOy4YEHHs: YUYEOHUK JIJIsi BY30B

[Dnekrponnsiii pecype] / E. A. UeptkoBa. — 2-¢ 3., UCIp. U a0I. — MOCKBa:

UznarensctBo IOpaitt, 2022. — 250 c¢. — TekcT: dIeKTpOHHBIA //
Oo6pazoBarenbHast  1iatdpopma  FOpaitit  [caiit]. —  Pexum  goctyna:
https://urait.ru/bcode/491336.
7.3 UuTepHeT pecypcsl
No HaumenoBanue pecypca HNuTepHer-ceblika Ha
pecypce
1 DJeKTpOHHAsi ONOIMOTEYHAS https://urait.ru/
cucrema FOPAUT
2 DnexTpoHHas OubnmmoTedHas cuctema «JIaHb» e.lanbook.com
00O "UznparenberBo Jlanp"
3 OnektpoHHas bubnuoreunas cucrema IPR https://www.iprbookshop.ru/
BOOKS
4 DnekTpoHHas OMOIMOTEUHAs CHCTEMa http://elibrary.ru
eLIBRARY
00O "PYHDB"
5 HayuHbIe MOJTHOTEKCTOBBIE PECYPCHI http://link.springer.com/
u37aTenbCeTBa Springer (apxus)
Springer Customer Service Center GmbH,
obecnieuenue goctryna®@l'’byY "I'TIHTH Poccun"
6 EnnHOe 0KHO oCTymma K 00pa3oBaTeIbHBIM http://window.edu.ru/
pecypcam
7 StudFiles (®aitioBbIif apXUB CTYICHTOB) https://studfile.net/preview/9
60265/
8 PerHOK MuKpOaiekTpoHuKH. CIIpaBOYHHK 110 http://www.gaw.ru/
DIIEKTPOHHBIM KOMITOHEHTAM.
9 Astop Mukymmu A. B. All rights reserved. https://digteh.ru/MCS51/MC
S_51.php
10 SCI-ARTICL https://sci-
[TyOnukanus HayYHBIX cTaTel article.ru/gryps.php?i=elektr
otehnika
11 bonbmas Dunmknmnenus Hedru u [Naza http://www.ngpedia.ru/id155
581pl.html
12 NCTHUHA (UutemnexkryanbHas Cuctema https://istina.msu.ru/journals
Temaruueckoro MccienoBanus /96319/
HAykoMeTpru4ecKHX TaHHbBIX)
13 MesxyHapOAHbIH HAyYHO-TPAaKTHYeCKHUi )ypHai| http://www.swsys.ru/index.p



https://urait.ru/bcode/490369
https://urait.ru/bcode/491336
https://urait.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/
http://elibrary.ru/
http://link.springer.com/
http://window.edu.ru/
https://studfile.net/preview/960265/
https://studfile.net/preview/960265/
http://www.gaw.ru/
https://digteh.ru/MCS51/MCS_51.php
https://digteh.ru/MCS51/MCS_51.php
https://sci-article.ru/gryps.php?i=elektrotehnika
https://sci-article.ru/gryps.php?i=elektrotehnika
https://sci-article.ru/gryps.php?i=elektrotehnika
http://www.ngpedia.ru/id155581p1.html
http://www.ngpedia.ru/id155581p1.html
https://istina.msu.ru/journals/96319/
https://istina.msu.ru/journals/96319/
http://www.swsys.ru/index.php?page=infotg&id=57

«IIporpamMmHbI€ TPOAYKTHI U CUCTEMBI» hp?page=infotg&id=57

14 KMSOFT (HayuHble cTaThH) http://kmsoft.ru/lc/C012

7.4 Tlepuoanyeckue U3I1aHUA
1. UBBECTH BBICHINX YUEBHBIX 3ABEJIEHNI. [IPUBOPOCTPOEHUE
— Pexxum nmocryma: https://elibrary.ru/title_about new.asp?id=7719 - Hayunas
anektpoHHas oubnamorexka eLIBRARY.RU DBC.
2. KOHTPOJIbBHO-U3MEPUTEJIBHBIE TIPUBOPBI 1 CUCTEMBbI — Pexum

nocryna: https://elibrary.ru/title_about.asp?id=28889 - Hay4nas syiekTpoHHAs
oubmoreka eLIBRARY.RU DBC.
3. MTHCTPYMEHT. TEXHOJIOT'MA. OBOPOY/IOBAHUE — Pexum mgoctymna:

https://elibrary.ru/title_about.asp?id=9796 - HayuHnast smekrpoHHass OuOIMOTEKA
eLIBRARY.RU 3BC.

4. NMHO®OPMAILIMOHHBIE TEXHOJIOI'MA — Pexum JIOCTyIa:
https://elibrary.ru/title_about_new.asp?id=8742 -  HayuyHas  dJeKTpOHHas
oubmoreka eLIBRARY.RU OBC.

5. PAJIMODJIEKTPOHUKA. HAHOCHUCTEMbLI. HNH®OPMAILIMOHHBIE
TEXHOJIOT'MN - Pexum JOCTyTIa:

https://www.elibrary.ru/title_about.asp?id=32094 — Haydnas  3JeKTpOHHas
ounonmmoreka eLIBRARY.RU OBC.
6. TEXHOJIOTUU B DJIEKTPOHHON ITPOMBIIIJIEHHOCTU — Pexum

nocryna: https://elibrary.ru/title_about.asp?id=28006 - Hayunas 3yieKTpoHHAs
ounbmmorexa eLIBRARY.RU OBC.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
JANCOUITJINHBI
Jns mpoBeneHUs] y4eOHBIX 3aHSATUM JICKIIMOHHOTO M CEMHHApCKOIo THIIA,
TPYNIIOBbIE W WHAUBUAYAJIBHBIX  KOHCYJbTAllMH, TEKYIIETO  KOHTPOJIS,
MIPOMEKYTOUYHON aTTECTAIlMU HCIIOJB3YIOTCS Y4eOHbIE ayAUTOPUHU, OCHAIICHHBIC

O60py,ZIOBaHI/I€M N TCXHUYCCKHUMHU CPCACTBAMU 06y‘{€HI/I51.


http://www.swsys.ru/index.php?page=infotg&id=57
http://kmsoft.ru/lc/C012
https://elibrary.ru/title_about_new.asp?id=7719
https://elibrary.ru/title_about.asp?id=28889
https://elibrary.ru/title_about.asp?id=9796
https://elibrary.ru/title_about_new.asp?id=8742
https://www.elibrary.ru/title_about.asp?id=32094
https://elibrary.ru/title_about.asp?id=28006

YdeOHble ayIUTOPUU JJs1 CAMOCTOATEIbHOW pabOThl 00ydaroumxcs
OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUS K CETH
«utepHer» M oOecrnedyeHWeM JOCTyla B DJJIEKTPOHHYH HMH(GOPMALIMOHHO-
o0pa3oBaTeIbHYI0 Cpely By3a.

TTU HUAY MHUODOU  oOecrieueH  HEOOXOAUMBIM  KOMIUIEKTOM
JULEH3UOHHOTO U CBOOOHO pacpOCTPaHsAEMOro IPOrpaMMHOT0 00ECIEYEHHUSI.

CeneHust 0 HATMYUU 00OPYTIOBAHHBIX YUY€OHBIX KaOMHETOB, OOBEKTOB JIJIS
IPOBEICHUSI MMPAKTUUECKUX 3aHATHI MpeacTaBiIeHbl Ha opuuuansHoM caiite TTU

HUSTY MU®U: http://tti-mephi.ru/ttimephi/sveden/objects



