[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

HWMHBHACTERCTBO HAYKHU U BBICIHIEI'O OBPA3BOBAHUS POCCUMCKOMN ®EJIEPAIINA
®MO: MuHuaes Maromen LLlaganosuy

NokBO3HEHCKNA T'OCYJAPCTBEHHBIA HE®TSHON TEXHUYECKHWI YHUBEPCUTET

[ata nognucanus: 17.11.2023 12:34:05
ViuKanbHbIl NPOMaMMHbIA KNIOH: uMeHHu akagemuka M. JI. MusinoHIIMKOBA

236bcc35¢c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

«YTBEPXKJIAIO»
hepm"ﬁ--“mpemop
AT, Fattpabekop

_ : «02.))..ﬁeI-I"[‘Hﬁp}I::ZOZ1 T.

PABOYAS TIPOTPAMMA
TUCIUTLIINHBI

«H(pOopMaUMOHHBIE CETH U ABTOMATH3HPOBAHO — YIIPABJISIIOIIME CHCTEMbI»

Harmpasnenue noarotoBku

15.04.04 «<ABTOMATH3AIUA TEXHOJOTHYECKHUX MPOLECCOB U NMPOU3BO/JICTB)
Hanpasnennocts (mpoduin)

«ABTOMATH3AaLUS TEXHOJOTHYECKHUX NMpouecCoB U IIPOU3BOACTB»

KBamudukanms

Marucrtp

['oxg mauama nmoaroroBku - 2021

['posnsrii - 2021



1. Heau n 3312494 JUCHUNJIMHBI
[ensmu ocBoeHus: aucuuruinHbl «H(DOpMalMOHHbIE CETH U aBTOMATHU3HPOBAHO —
YIPaBJISIOMINE CUCTEMBD» SIBIISTFOTCS:

® pPACCMOTPEHUE COBPEMEHHBIX IPOrPAMMHBIX IPOJYKTOB ABTOMATU3ALMH H
MIEPEIOBBIX TEXHOJIOTU;

e pa3paboOTKa aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJIICHUS.

3ajayaMd  OCBOEHHS AUCIUIUIMHBI «ABTOMAaTU3UPOBAHHBIE HWH(POPMALUOHHO-
YIPABJISIFOLUIUE CUCTEMBD) SBIISFOTCS:

® [IOJIyYCHHE 3HAHUI O COBPEMEHHBIX MPUHIUIAX W METOJax pa3pabOTKu U
MPOECKTUPOBAHUSI ABTOMATU3UPOBAHHBIX HMH(POPMALIMOHHO-YIIPABISAIOMIUX CHUCTEM C
IPUMEHEHHNEM COBPEMEHHBIX MPOrpaMMHO-aNapaTHBIX CPEICTB, KJIACCU(UKALINN CUCTEM,
00J1aCTH NPUMEHEHMUS;

® [pUOOpETeHHE YMEHUW NPUMEHSATh Ha MPAKTUKE OCHOBHBIE TPUHLHUIBI H
HOJXOJbl K pa3paboTKe M NPOEKTUPOBAHHUIO ABTOMATHU3HPOBAHHBIX WH(OPMALMOHHO-
VOPABISIIONIMX CHUCTEM, CTaBUThb M pemaTrh 3aJayd  aJantaliud  HHPOPMALHUOHHO
YOPABJISIIOUIUX CUCTEM K KOHKPETHBIM 00J1acTsIM UX IPUMEHEHUS;

e OBJQJICHHE HaBbIKaMH IMPOBEJEHUS aHalu3a M MoA0Opa COBPEMEHHBIX
IPOrPaMMHO-TEXHUYECKUX CPEIACTB JJII IOCTPOEHUS aBTOMATHU3UPOBAHHBIX CHUCTEM
OOILENTPOMBIIIUIEHHOTO M CIENHMATBHOTO HA3HAYEHHUsI, MPAKTHUUYECKOTO MCIOJIb30BAHMS
NaKeTOB JJIsi pa3pabOTKM W TECTHPOBAHHS aBTOMATHU3WPOBAHHBIX HWH(OPMALMOHHO-
YIPaBJISIOMINX CUCTEM.

2. MecTo IUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHO NPOrpaMMbI

Hucuunnuna «HHpopMalMoOHHBIE CETH W aBTOMAaTU3UPOBAHO — YIPABJISIOLINE
CUCTEMBI» OTHOCUTCS K 00Ky 1 yactu, popMupyemMoil ydacTHUKaMH 00pa30BaTeNIbHbIX
OTHOIIEHUH U AUCITUTUTHHAM (MOIyYJsIM) 110 BBIOOPY 2 (/1B.2), ocHOBHOM 00pa30oBaTeIbHOM
nporpaMmmsl o cnenuanbHocTh 15.04.04 «ABTOMaTH3a1MsA TEXHOJIOTMYECKUX MTPOIIECCOB
Y TIPOU3BOJICTBY.

[lepeueHs  OUCHUIUIMH,  HEOOXOAMMBIX A M3YYEHUS  JUCHUIUIMHBI
«MHpOpMaLIMOHHBIE CETH U aBTOMATU3UPOBAHO — YIPABJISIONINE CUCTEMBD): « DIEMEHTHI
CUCTEM aBTOMAaTHKW», «lIpOMBINUIEHHAsI 3NEKTPOHHKA», «CHUCTEMbI aBTOMAaTHYECKOIO

YIPABJICHUS.



HCpC‘ICHB nocjacAyromunux JUCHUILUINH, JJIA KOTOPBIX AaHHAA AWUCHUILINHA ABJIACTCA

MPEAIIECTBYIONIECH: « ABTOMAaTU3UPOBAHHBIE CUCTEMbI KOHTPOJISI M YUETA SHEPrOpeCypCoOB

(ACKYD)», «SCADA cucteMbl B aBTOMaTU3UPOBAHHOM ITPOU3BOJICTBEY.

3. IlepeyeHp NJIAHMPYeMBIX pPe3yJbTATOB O0y4YeHHS MO JMCUMIVIMHE (MOIYJIIO),

COOTHECCHHBIX ¢ UHIUKATOPAMH NO0CTH/KCHUHA KOMIIETEHIIUH

Taoauna 1
Kox mo ®I'OC NnaukaTopbl 10CTHKEHUS Ilnanupyemble pe3yJbTaThbl 00yYeHHs M0 TUCIHUTLTHHE
(3YB)
OomenpodeccnoHaibHbIe
OIIK-5. Crocoben | OIIK-5.1.  PaspabartbiBaeT
pa3pabaTeIBaTh aHAJIUTUYECKHE W | aHATUTHICCKHE n|
HATh:
YHCIICHHBIC METOIBI MIPYU | YACIEHHBIE METOIBI  IIPH
p P 1) ocobennoctu peammsyemoro B A1YC aBTOMaTH3NPOBaHHOTO
CO3/IaHNH MaTeMaTHYECKUX | CO3aHMH MaTeMaTHYECKUX )
MOJeNe  MallluH MNPUBOJIOB, | MOJEJIEH Mal 0110 YHpaBJICHH,
’ PHBOZIOB, JICTICH MATIHH, MPHBOOB, 2) [OpUHOUIBL  IOCTPOSHHMSA  MOJENed W aJIrOpuTMOB
o0opynoBaHus, cucreM, | 000pyIOBaHMS, CHCTEM, N . .
TEXHOJIOTUYECKHX MPOIIECCOB TEXHOJIOTHYECKHX MH(OPMALMOHHOH 1 ynpasisoweii nojcucTem AUYC;
POIECCOE; 3) dpopmanbHble mpoueayps! (porecc) U GopMalIbHBIH anmapar
bl v
METOJbI) TPUHATUS PELICHUH YEeIOBEeKOM B  KOHTYpe
OIIK-12 Crnoco6en | OIIK-12.1. PaspabatbiBaer ( 1) - p P . P
a3padaTbIBaTh U | M ONTHMM3HDYET aMropuTMbl | oo o o1 M3HPOBAIHOTO YHPanICHid,
pasp Py p 4) xapakrepnbie ocodennoctu ACYII u ACY TII kak nmpumepos
ONTHMU3UPOBATh QAJITOPUTMBI W | U COBPEMEHHbIE LU(POBHIC ANYC:
COBpEMEHHEIC IU(PPOBBIE | CHCTEMBI ’
CHcIT)eMLI aBTOMaTH3HU oillomoro aBTOMAaTH3UPOBAHHOTO >) Hasnaucnue obecneanpaionux noxcuctem AUYC;
P P 6) crenuduKy HCIOIB30BaHUS UCKYCCTBEHHOTO WHTEIUIEKTA B
MIPOEKTHPOBAHUS MIPOEKTHPOBAHUS ANTYC
TEXHOJIOTHIECKHAX MIPOIIECCOB, | TEXHOJIOTHYECKIX YMeTb.'
€03/1aBaTh TIPOTPaMMBI | TIPOIECCOB; ) . o
A porp P ’ 1) cocTaBiATh ANTOPUTMBI HHHOPMAIIMOHHON M YIPABISIONIEH
nsrotoBnenuss jgeraneir u ys3nos | OIK-12.3.  TIpoekrupyer N
A3JIMYHOU CJIOKHOCTH Ha | aJITOPUTMBI MOZCICH € HICTIONb30BAHMCM
P p NPOTPaMMHOTO  OOECIIeYeHHsT THUIOBOW  BBIYHCIHMTEILHOM
CTaHKax c YUCIJIOBBIM | (YHKIMOHUPOBAHUS T'MOKUX TOXHIKH:
POrpaMMHBIM TIpaBJIEHHEM, | IPONU3BOJICTBEHHBIX CHCTEM ’
porp yrp > | TP A 2) ompenensaTh NEPCHEKTUBHBIC HAMpPABICHUS AJS OCHOBHBIX
IIPOEKTUPOBATH AIITOPUTMBI
(YHKIIMOHUPOBAHUS THOKUX CI0COGOB KOHTPOIA
HI})/OI/I?)BOHCTBCHHLIX CHCTEM 1 yIpaBJICHUA TEXHOJOTUYCCKUMU ITpoLeCCaMu (061)eKTaMl/I);
. 3) wucnonp3oBaTh (OpMaNbHBIE METOIBI MPH IPHHATHU
IIK-2. Cnocoben mnpumensts | IIK-2.1. IIpumenser ) .. $op P P
mpaBuWia pa3pabOTKH IPOEKTOB | MpaBHIIa pa3paboTKn PEHICHAH,
4) BCHONB30BaTh IKCIIEPTHHIE METOJBI B aBTOMATH3HPOBAHHOM
aBTOMAaTH3UPOBAHHBIX MIPOEKTOB
CHCTEM YIOpaBJICHUS | aBTOMAaTH3NPOBAaHHBIX YTIpaBJICHHH.
Baanern (1eMOHCTPHPOBATH HaBBIKH " ONbIT
TEXHOJIOTHYECKAMH TPOIIECCAaMH | CHCTEM YOpaBJICHUS .
JNesITeJIbHOCTH):
1 THITOBBIE TIPOEKTHBIE PEIICHUSI | TEXHOJIOTHYECKIMH 1) IpH peNeHHH 33749 VIPABICHHZ, B TOM WHCIE NDH
9
npoLeccamMu; HPUMEHSIET
Tgnngle ’ Hp OCKTHDBLC pa3pabotke AIYC TeXHOJIOTHUECKUX MPOIEeccOoB (0OBEKTOB) €
p TIOMOIIBIO COBPEMEHHBIX I/IH(I)OpMaHI/IOHHI)IX TeXHOJ’IOI‘Hﬁ;
CIICHHS cHcTeM
p panie 2) B 00J1aCTH METOIOJIOTHH OCTPOCHHUS (TEXHOJOTHH CO3IAHHS)
YHpaBJICHUA AUYC
TEXHOJOTUYECKHUMH ’

IpOLECCaMH;




4. O0beM MUCHUILIHHBI M BUbI y4eOHOH padoThI

Taoauua 2
Bcero yacos/ 3au. Cemectp
Bup yueOHoit padoTnbl e. 3 4 3 4

(01010) 300 (01110 (01110) 300 300
KonrakTHas pa6ora (Bcero) | 135/3,75 | 28/0,78 | 75/2,08 | 60/1,67 | 14/0,39 | 14/0,39
B ToMm uucine:
JIek1IMOHHBIE 3aHATHS 27/0,75 12/0,34 15/0,42 12/0,35 6/0,17 6/0,17
[TpakTHYecKue 3aHATUS 108/3 16/0,44 60/1,66 48/1,33 8/0,22 8/0,22
g‘:f;’:; OATENBHAN PAOOTA | 15as o5 | 260/7.22 | 69/1,92 | 84/2,33 | 130/3,61 | 130/3,61
B ToMm uucine:
U(unu) opyaue euowvl
camocmoamenvHol pabomoi.
TeMbI LIt CAMOCTOATENLHOTO | 761 g4 | 140/3.88 | 30/0,83 | 40/1,11 | 70/1,94 | 70/1,94
U3ydeHHs
Hoxroroska K MpakTHHCCKUM | 501 39 | go/5 | 20/056 | 30/0,83 | 45/1,25 | 45/1,25
3aHATHAM
Hoarotoska k 33/0,92 | 30/0,84 | 19/0,53 | 14/0,39 | 15/0,42 | 15/0,42
3a4eTy/IK3aMeHy
Bun otuetHOCTH 3aser/ 3aser/ 3auer DK3aMeH 3auer DK3amMeH

DKk3aMeH | DK3aMeH
BCETO | 59 288 288 288
Oonras B Yacax
TPYA0E€MKOCTh BCEI'O
JMUCIUILIHHBI B 3a4. 8 8 8 8
e/IMH.




5.Coaep:xanue TUCHUINIUHBI:

5.1. Conepxanne pa3ieoB JTUCHHUILIHHBI

Taoauna 3
Jleku. | Ipaxk. | Jleku. | IIpak.
e P e P Bcero/ | Bcero/
Ne 3aH. 3aH 3aH 3aH
HaumeHnoBaHue pa3aesia JHCHUIIHHBI 4yachbl 4yachbl
n/n /qachl | /yachl | /4acekl | /4ackl
0P0 300 00 300
Cemectp 3
Moayas 1
1 | ®yakuuoHansHbIe Bo3MokHOCTH AUYC 7 30 2 4 37 6
MoayJab 2
CoctaB u TpeOOBaHUS K TEXHUYECKUM U
2 P 8 30 4 4 38 8
anmnapaTHbeIM cpenctBaM ANYC
Cemectp 4
Monyas 3
NudopmalimoHHO-BBIYUCTUTEIbHBIN
3 Popman 4 16 2 2 20 4
komruiekc AUYC
Moayas 4
4 Ceressie cpeactea AUYC 4 16 2 4 20 6
5 [Texnuueckue pemenus Ho cTpykrype IITK 4 16 2 2 20 4
Hroro 27 108 12 16 135 28
5.2. JleKiIMOHHBbIE 3AHATHS
Taoauna 4
Ne HaumenoBaHue pa3jaesa "
HanMeHoBaHMe JTeKIMOHHBIX 3aHATHI
n/n JMCHUIIMHBI
Ananu3s gakropoB 3pdexkruBHOcTH ACYTII Kak cucTemaTuzupyromen
CTPYKTYpHI 3HEeprobdioka. XapakTeprCcTUKA MOJTHOMACIITA0OHBIX
1 DyYHKIMOHAJIbHbIE ACYTIIn
Bo3MOkHOCTH ANYC koHnenmus papadborku ANYC na 6aze [ITK. O6mue 3anaun u
TEeXHOJIOTHS pa3paboTku Texuudeckoi cTpykrypsl [ITK. Jlormueckas u
dynkunonangbHas cTpykTypsl AUYC.
CocraB u TpeboBaHUs K OcHoBHbIE TpeOOBaHUS U COBPEMEHHbIE TEXHOJIOTUU TTOCTPOCHUS
2 TEXHUYECKUM U KOHTPOJUIEPHOTO YPOBHS. Y CTPOHCTBA CBSI3U ¢ 00BEKTOM. TexHu4YecKkue
anmapaTHBIM CPEICTBAM | pelleHus IO MHTErpaluy 1noiesoro odopyaosanus. Oouue TpedoBaHUs
ANYC K nojcucremam [1TK,
CoctaB HH(POPMAIIMOHHO-BBIYHCIUTEIBHOTO KOMIUIEKca. Perenus no
WNndopmannonso- pabouum cranmusivm UBK. CoBpeMeHHBIE TEXHOIOTUN aBTOMAaTH3alUN
3 BBIYMCIIUTENIbHBIN npou3BoJicTBa. [IpoekTupoBaHuE YeI0BEKO-MAIIMHHOTO HHTepdelica.
xomiuiekc ANYC Oo6nwekTHas uepapxus. [lopsanok npoexktupoBanus. Buabl

n3o0pakeHuil. Jlunamu3anus n3o0paxeHu.




Cucremsl 1 cpezcTBa nepepaun nHGopmannu. TexHUYeCKne pereHns
MMOCTPOEHU BBIYUCIIUTEIIBHON CETU B YCIOBHUSIX
peknMa peanbHOI0 BpeMeHH. OCHOBHBIC TPEOOBaHUS M PELICHUS 110
4 Certesble cpenctBa ALYC | obecrieyeHnto 6€30MacHOCTH U O€30TKa3HOCTH PabOTHI ceTel mepeiaun
JaHHBIX. AHAJIN3 COBPEMEHHBIX KOMMYHHKAIIMOHHBIX TPOTOKOJIOB B
paMKax
CTaH/IapTOB Ha MU(POBBIE CHCTEMbI KOHTPOJIS U YIPABJICHHS.

O030p aKkTyabHBIX TEXHUYECKHX perieHui no crpykrype [ITK

5 TexHuueckre peneHus Ho ACYTII. CoBpeMeHHBIE pEIEHUS MO MOCTPOCHUIO JTOKAJIbHbIX,
crpykrype I[ITK nonHoMacmTabHbIX U U poBbix ACYTIL IlepcriekTuBbl CO31aHUS
nudposeix ACYTIL.
5.2. IlpakTyecKue 3aHATHS
Tadauna 5
Ne
w/n HaumeHoBaHue pa3aesia TUCUUIIIMHBI HaumeHoBaHMe MpaKTHYeCKUX padoT
1 dyHKIHOHaIbHBIE BO3MOXHOCTH ANYC Co3aHue npoeKkTa pacupeaeieHHON CUCTEMBI
9 CocraB 1 TpeOOBaHUS K TEXHUUCCKUM U Coznmanne SQL-3ampoca 115t pabOThI ¢ BHEIIIHEH
anmnapaTHbeIM cpeactBam AUYC pENSIIMOHHON 0a301 TaHHBIX
3 NudopManinoHHO-BBIUUCTUTETHHBINA BzaumoneiictBue ¢ Texnonorudeckoi b/l
komiuiekc AYC IIpuHIUI TOKYMEHTUPOBAHUS
4 Ceressie cpeactea AUYC Ncnons3oBanue Texnonoruun GSM
5) TexHnueckue pemenust HO cTpykrype [ITK PesepBupoBanue cucrem

6. CamocrosiTeibHAsA padoTa CTYAE€HTOB N0 IMCHUIIHHE

TeMbl 1151 CaMOCTOSITEIbHOTO U3YYeHHS 110 AUCHUILINHE

CamocTrosiTenbHass paboTa BKJIKOYAET: IOBTOPEHUE CTYJIEHTOM H3JI0KEHHOIO Ha
JeKIUAX U JaOOpaTOPHBIX 3aHATHUAX YYEOHOro maTepuaia, pelieHHue MHAWBHIYaTbHBIX
JIOMAIIHUX 33]1a4, TOJArOTOBKY K KOHTPOJIBHOMY OIPOCY U 3K3aMEHY.

CamocTosiTenbHast paboTa, HalpaBJIeHHas: Ha yriayOJeHHe W 3aKperieHue 3HaHuH, a
TaK)Ke pa3BUTHE NMPAKTUUECKUX YMEHHUM 3aKII04aeTCs B:

- aHaIM3€ TEOPETUYECKUX M (PAKTHMUECKHX MaTepualoB IO 3aJaHHON TeMe,
IPOBEJCHUM PAacueToB, COCTABJICHHWU CXEM M MOJEJiel Ha OCHOBE CIIEHapueB pPaOOThHI
TEXHOJIOIMYECKOro 000pyI0BaHuUs U IPOU3BO/ICTBA;

- U3YYEHHHU TEM, BBIHECEHHBIX Ha CAMOCTOSTENBHYIO IPOPaOOTKY;

- U3YYEHUHU TEOPETHUUECKOIro MaTepuaja K MPaKTUYECKUM 3aHATHUSIM;

- BBITIOJIHEHUH 33JIaHUM 10 J1Ta00paTOPHBIM paboTam;

- IOATOTOBKA pedepaToB U MPE3CHTAMOHHOTO MaTepesia K HEMY;

- IIOATOTOBKC K 3a4CTy HUJIK OK3aAMCHY.




6.1. IToaroroBKa K NPaKTHYECKUM 3aHATHAM

Ta0auna 6

Ne
u/n HaumeHoBaHue pa3jaesa JUCUMILIIHMHBI HaumeHoBaHMe NPAKTHYECKUX PadoT

1 @ynkunoHanbHble Bo3MokHOCTH AUYC | Co3naHne mpoeKTa paclipeeIeHHOW CHCTEMBI

9 CocraB u TpeboBanus k TexauueckuM u | Cozganue SQL-3ampoca st paboThl ¢ BHEIITHEH

annapaTtHbeiM cpeactBamM AUYC PENSAIMOHHOM 0a301 TaHHBIX
3 NudopManinoHHO-BBIUUCTUTETHHBINA BzaumoneiictBue ¢ Texnonorudeckoi b/l
koMmiuiekc AYC IIpuHIUI TOKYMEHTUPOBAHUS
4 Ceressie cpeactea AUYC Ucnonb3oBanne Texnonorun GSM
TexHuYecKre pelieHusI HO CTPYKTYpe
5 P ITK PYKTYP PesepBupoBanue cucrem

6.2. TeMBbI 1)1 JOKJIA0B

Ta6auna /
Ne TeMBI AJ191 J0KJIa10B

1 Crpykrypa ACY TII. Kanans! cBsi3u. becripoBogHbIE IPOMBIIIIEHHBIE CETH.

2 Kontponneps! u cereBbie komiiekebl GE Fanuc. [Iporpammuoe oGecrieuenue.

3 Kontpomneps! kommaanu Koyo. KoMMmyHukaimoHHbsie BO3MOKHOCTH. [IporpammupoBanue
KOHTpOJLIepoB cemeiicTBa Direct Logic.

4 Konrpomrepsr SCADAPack. KoMmMmyHHKAIIMOHHBIE BO3MOKHOCTH. [IporpaMmHuoe
obecnieuenne koutposuiepoB TeleSAFE Micro 16 u SCADAPack.

5 Kourpomrepsr  Bristol Babcock Incorporation. KoMMmyHHKallMOHHBIE BO3MOKHOCTH.
[TporpammHOe obecnieueHue.

Konurpomrepsr u cereBole cpenctBa kommanmu Allen-Bradley. Kommynukanuonusie

6 . s . .

BO3MOKHOCTH KOoHTpoJuiepa MicroLogix 1000. MicroLogix 1200.
Kontpomnepst MOSCAD komnannu MOTOROLA. KomMyHHKalIMOHHBIE BO3MOXHOCTH.

7 ITpoBoaHoii Mogem. Pagrnomonem. KommyHukarronHsit nporeccop MCP-T (Motorola
Communication Processor). I[Iporpammeaoe obecrieyeHue.

Kontpomnepst komnanuu Schneider Electric. Konrposnepsr cemeiicrsa Quantum.

8 Opranu3zaiys yajieHHOro BBOAa/BbIBOJIa C PE3EPBUPOBAHUEM KaHala CBS3H.
KomMmyHUKamoHHbIe BO3MOXKHOCTH. [IporpaMMupoBaHie KOHTPOJUIEPOB KOMITAHUT
Schneider Electric. ITporpammuoe obecnieuenne SCADA - cucrema Monitor Pro.

9 Konrpomnepsr  ¢upmbl  Siemens. KoMMyHUKalMOHHBIE BO3MOXXKHOCTH. [Iporpammuoe
o0ecrnieuyeHue.

OreuecTBeHHBIE  nporpaMMHO-TexHUYeckne  kommuiekcel  (IITK).  TITK”CUPUYC”.

10 | Konrpomnep Catemut. Kontpomuep Decont-182. Kontpomnep "KPYIT 2000" u T.1.

KommyHukaimonssle Bo3aMoxHoCTH. [Iporpammuoe obecnieueHue.




Y4eOHO- MeTOoAMYECKOEe 00eceYeHne CAMOCTOATEIbHOM PadoThI CTY/IEHTOB
1. Psab6os, M. B. ABTomMaruszupoBaHHBbIE HHYOPMAIIMOHHO-YIPABIAIOMINE CHCTEMBI:
yaebHoe nmocobue / U. B. Ps60oB. — Bosoraa : Uudpa-Umxenepus, 2023. — 208 c.
2. TomnybeB, A. B. ABromaTu3upoBaHHbIE WH()OPMALMOHHO-YMPABISIOUINE CHCTEMBI
AJIEKTpOCTaHui : yueOHoe mocoodue / A. B. 'omyGes, U. K. Mypasses, 10. B. Haymos. —
Bonorna : Uadgpa-Uuxenepus, 2021. — 180 c.
3. IIpsiBuenko, T. A. ABToMaTH3UpOBaHHBIE HHPOPMAIIIOHHO-YIPABIISAIONINE CUCTEMBI C
npuMmeneHueM SCADA-cuctembl TRACE MODE : yue6Hoe nocobue / T. A. [1psiBueHKO.
— Cankrt-IlerepOypr : Jlans, 2022. — 336 c.

/. OueHO4YHBbIE CPeICTBA
Texkyumui KOHTPOJIb

Bomnpocsi k 3auery 3 cemectp OP®0O, O3D0, 3DO:

1. Anamu3 dakropoB 3dpdexruBHocTn ACYTII kak cuctemMaTU3UpYyOUIEH CTPYKTYpbI
AHEProoIIoKa.

[IpuMepbl TEXHUYECKUX CTPYKTYP.

Oynkuun ACYTII TennoBbIX 3J€KTPOCTAHIIMM,

Oco6ennoctu coBpemeHHBIX ACYTII sHepro610KoB.

[Ipo6iemsr coBpemenHoro stamna pa3sutus ACYTII.

®dakTophl, OKa3bpIBaIOIIME HauboJee CYIIECTBEHHOE BIUsHHE Ha A()PEKTUBHOCTH
pa60TI>I coBpeMeHHbIX ACYTII TermioBbIX 3J€KTPOCTAHIIUH.

7. Ilpunnunsel 3akiaapiBacMbie B ocHOBY KoHIenuu ANYC mipu pazpaboTke.

8. O6nem xouTpons u ynpasinenus ACYTII aneprobioxa.

9. OcHoBHBIE KOMIIOHEHTHI, BXoadiue B coctaB [ITK. Cuctema aBToMaTH3aIUH.

10. OcHoBHBIE KOMMIOHEHTHI, BXosIIHe B cocTaB [ITK. Cuctema onepaTHBHOTO KOHTPOJIS
Y yIpaBJieHUs.

11. OcHoBHBIE KOMITOHEHTHI, Bxoasmue B coctaB [ITK. O0pabateiBaroriee yCTpOUCTBO.
12. OcHoBHBIC KOMITOHEHTHI, BXosme B coctaB [ITK. O6pabarteiBaroriee ycTpOMCTRO.
CepBepHOE YCTPOUCTBO.

13. OcHoBHbIe KOMITOHEHTHI, BXoAsmue B coctaB [ITK. Oneparopckuii TepMuHal.

14. OcHoBHble KOMIOHEHTHI, Bxoxsmmue B coctaB [ITK. MmxeHepHbie ycTpoicTBa
MPOEKTUPOBAHUS U KOHPUTYPUPOBAHHUS.

15. OcHoBHble KOMIOHEHTHI, Bxojsmme B coctaB [ITK. Cucrema mwuH nepemauu
uHpopMaruu.

16. O6mue 3a1aun U TEXHOJOTUS pa3paboTku TexHuueckon cTpyktypsl [TTK.

17. PaboThl, KOTOpBIE HEOOXOIUMO BBITTOJHUTD MO TeXHOJIOoruu pazpadotku [1TK.

18. IlocnenoBaTenbHOCTh Pa3pabOTKU ClieUU(PUKAIMKA HAa KOHTPOJUIEPHI YIPABISIOLIETO
komriekca [ITK.

o U A wN



19.
20.
21,
22,
23.
24,
25.

Bb160p TexHuyeckux cpeacTB HHGHOPMAIMOHHO-BBIUYMUCIUTEIHLHOTO KOMILJIEKCA.
Bb160p TeXHHUUECKUX CPEACTB CETEBOIO KOMILIEKCA.

Jlormueckas ctpykrypa AUYC.

dusnueckas ctpykrypa AUYC.

Nudopmarmonnas crpykrypa AUYC.

Apxutektypa uarerpupoBanond ACYTII.

Nudopmarmonnsie ¢ynkuuu. COop u mepBuyHas oO0pabOTKa aHANOTOBBIX U

AUCKPCTHBIX CUTI'HAJIOB.

26.
217,
28.
29,
30.
31.
32.
33.
34.
35.
36.

Nudopmarmonnsie pyukimu. OToOpakeH nHPOpMaIIHH.

Nudpopmanmonnsie GyHKIMU. TeXHOIOTHUECKasi CUTHAJIA3ALIMS.
Nudpopmanmonnsie GyHKIMU. Peructpaius u HaKoIJIeHUE apXUBHBIX TaHHBIX.
Pacuernbie Ppynkiuu. [IpocTeie pacyeTsi.

Pacuetnbie pyHkiyu. CioKHbIE pacueThl.

VYpasastomue GpyHkunu. [uckperHoe yrnpapieHuUe.

VYpasastomue GyHKIMA. ABTOMAaTUYECKOE PETYIMPOBaHUE.

VYpasastomue GQyHKIMH. TeXHOIOTHYECKUE 3alIUThl U OJIOKMPOBKH.
BcnomorarenbHble (CEpBUCHBIE) (DYHKIIUH.

Cucrema aBromatuueckoro npoektupoanus (CAIIP).

OcHoBHbIE TpeOOBaHUS M COBPEMEHHBIE TEXHOJOTHUU IOCTPOCHUSI KOHTPOJUIEPHOTO

YPOBHSL.

37.
38.
39.
40.
41.
42.
43.

44

ApPXUTEKTYpbI IOCTPOECHHS KOHTPOJUIEPOB U UX B3auMozencteue ¢ moayisimMu Y CO.
O yHKIMOHAIbHBIE BO3MOXXHOCTH KOHTPOJUIEPOB.

YerpoiicTBa CBsI3M C 0OBEKTOM.

TexHuueckue peneHus Mo HHTErpayu MoJieBoro 000py10BaHUs

TexHuyeckre napaMeTpbl aHAJIOTOBBIX CUTHAJIOB

Texnuueckue napameTpbl TUCKPETHBIX CUTHAJIOB

BxoaHbIe/BBIXOTHBIE CUTHAJIBI C €CTECTBEHHBIMH CUTHAJIAMHU

. JlaTYMKN ¥ WCIIOTHUTEIBHBIC MEXaHW3MBI C MUGPOBBIMH MPOTOKOJAMHU TEpPEIAqH

uH(popManuu

45
46
47

. O6ume TpedoBanus k nogcucrtemaM IITK. Cepsuchsie cpeacrtsa u 3UI1
. O6ume TpedoBanus k noacucremam IITK. YcrpoiicTBa anekTponuTaHus
. O6uue TpedoBanus k nogcucremaM IITK. [Togcucrema earHOro BpeMeHH

48. Oomue TpedoBanus k nmoacucremam IITK. TpeboBanus k OBICTPOACHCTBUIO

49, Oomme TpeboBanus k mnoxacuctemam IITK. TpeboBanus K J1OCTOBEPHOCTU
uHpopmaruu

50. O6mue TpedoBanus k noacucremam I1TK. TpeGoBanus k TOUHOCTH



Oopa3zen OuseTa Kk 3a4ety

T'PO3HEHCKHI T'OCYJIAPCTBEHHBIA HE®@TAHONU TEXHUYECKAN YHUBEPCUTET
NMEHU AKAJEMUKA M. I.MUWIJINOHIHIUKOBA

NHcTUTYT DHEPreTUKH

HNucuunnuna: UHdopManuoHHbIe CeTH U ABTOMATU3HMPOBAHO — YNIPABJIAKIINE CUCTEMbI
Hanpasnenue: 15.04.04. ABTomMaTtu3amnus TEXHOJIOTHYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipodunp: "ABTOMaTH3aINS TEXHOJOTHYECKHUX MMPOIIECCOB U MPOU3BOJICTB

Cemectp__3

BUJIET Ne 1

1. TIpoGnemsl coBpemenHoro 3tamna pazsutus ACYTIL
2. Ymupasmstone GyHKIuH. [[uckpeTHoe yrpaBieHue.
YTBEPXIEHO
3aB. kadenpoii Ha 3acenanuu kadeaper ATIIIT
poToKoI Ne oT /3.J1. Xakumon/

Bomnpocs k 3x3ameny 4 cemectp OPO, O3PO0, 3PO:

CoctaB nH(})OpMaIMOHHO-BBIYUCIUTEIEHOIO KOMILIEKCA

Pemenust mo pabouum cranmusim MBK

Pa6oune crannuu. OyHKIHOHAIBHOE Ha3HAUCHUE.

PaGouue cranuuu. AnnapaTHble Cpe/ICTBa.

Pabouue cranuuu. Oneparopckasi CTaHIuS.

Pabouue cranuuu. ApXxuBHas CTaHIIUA.

Pa6ouue cranuuu. CTaHIus aHalIM3a apXUBHBIX JaHHbBIX.

Paboune cranuun. BeruncianrensHas CTaHIIUS.

Pabouue cranuuu. CTaHius €IMHOTO BPEMEHHU.

0. Paboune cranmuu. Jlnarnocruueckasi CTaHIIMS.

11. CoBpeMeHHbIE TEXHOJIOTMH aBTOMAaTU3allMK TPOU3BOACTBA.

12. PLM (Product Lifecycle Management) - «ynpapiieHre >KM3HCHHBIM ITUKJIOM H3ICITHS
13. Big Data — boubmiue Jlanubie.

14. SMART Factory - [IponyMmanHoe IpOU3BOICTBO.

15. Cyber-physical systems — Kubepdusuueckue cucTeMsi.

16. Internet of Things (10T) — UuTepHeT Bemieii.

17. Interoperability — MuTteponepadbenbHOCTh ((HYyHKIIHOHAIBHAS COBMECTHMOCTB).

18. ocHOBHBIE HANIPaBICHUS IEPCTIEKTUBHOTO PAa3BUTHS U IUPPOBU3ALINN IHEPTETUUECKUX
MPEANPUATAN

19. IIpoexTrpoBaHuE YEIOBEKO-MAIIMHHOTO UHTEep¢eiica. CTaHIIMKU TPOSKTUPOBAHMUSL.

20. CocraB 1 GyHKIIUU OTIEPATOPCKON CTaHIIUU. PeKUMBI pabOTHI ONIEPATOPCKOMN CTAHIIUH.
21. CoctaB u (pyHKIIMM onepaToOpcKoi ctaniui. Kateropnu n3o0paxeHui.

22. CoctaB 1 (DyHKIIMHU ONIEPaTOPCKOM cTaHIMK. BecTpanBaeMbie n300paxeHusI.

23. CocraB 1 (pyHKIIMH ONepaTOPCKOr cTaHIIu. DopMa N300pasKeHHM.

24. CoctaB 1 (hyHKIIMU ONIEpaTOPCKOM cTaHIu. Buabl nHpopmarmm.

25. CoctaB u (pyHKIIMHU oniepaTopckoit ctaniuu. [lonsTHe 0ObeKTa.

26. Pexxum onepaTtuBHOM paboThl. HazHaueHune onepaTuBHOTO pexnma.

27. Pexxum onepaTuBHOM pab0oThl. OYHKIIMH OMIEPATUBHOTO PEXKUMA.

Hoo~NoOkwhE



28. KOHTpOJIb TEXHOJIOTMYECKUX NapaMeTpoB. Hapuranus.

29. KoHTpOJIb TEXHOJOTUYECKHUX TTapaMeTpoB. BbI30B MHEMOCXEM.

30. Ananu3 TpeH0B. Buabl TpeHI0B.

31. Ananu3 TpeHn0B. Bb3oB TpeHa0B. PaboTa ¢ TpeHmamu.

32. Curnanusanusg. Buaer ommoOok.

33. Curnanmusanus. MeToabl CUTHAJIU3AIUH.

34. Curnanuzanusi. Ciucok ommooK.

35. Pyunoe ynpasieHue.

36. O0BbEeKTHAS HepaAPXHUSL.

37. ba3sl nanubeix. Haznauenne 0a3 JaHHBIX.

38. [lopsimok MPOEKTUPOBAHUSI.

39.Bubl nzobpaxeHui

40. InnaMu3aiyis n300pakeHUH

41.CucrteMsbl U cpeaCcTBa epeaadn uHpopmauu

42. TexHu4yecKrue PpEeIIeHUs TOCTPOSHUN BBIUMCIUTEIHPHOW CETH B YCIOBHSAX PEXHMa

peaibHOIO BpeMeHHU. [10eBbIe IMHEI.

43. TexHU4YeCKue pEIIeHUs TOCTPOCHUN BBIYMCIUTEIBHON CETH B YCIOBHUSX PEKHMMA

peanbHOI0 BpeMeHU. CETH BEPXHETO YPOBHH.

44, TexHUYeCcKrue pEeLICHUs MOCTPOEHUN BBIUMCIUTEIBHOW CETH B YCIOBHSX pEeXHMa

peanbHOIO BpemeHu. Enunas cetsb Ethernet.

45. Ocobennoctu cereit ACYTIL

46. IIpotoxon RSTP

47. ®du3nyeckoe KOoJIbIo

48. ITonHOE pe3epBUpPOBaHUE CETH

49.ArperupoBanue JTUHUMN CBI3U

50.EtherNet/IP

51.PROFINET

52.PROFINET IO

53.PROFINET CBA

54.EtherCAT

55.Powerlink

56.TITK «TEKOH»

57.IITK «KPYT'-2000»

S58.IITK «Topnamo».

59.SPPA-T3000

60.Cuctema DeltaV

61.Cucrema «OBarus»

62.Valmet DNA

63.CoBpeMeHHbBIE PEIICHHUS 10 MOCTPOSHUIO JIOKAJIBHBIX, IOJTHOMACIITA0OHBIX U TU(PPOBBIX
ACVYTIIL.

64.I1epcniextuBsl co3ganus undpossix ACYTIL.

65.TpebGoBanus k pa3paboTke UHTEpPeiica OnepaToOpCKOi CTaHIIUN



Oopa3zen 0Ous1eTa K IK3aMEHY

T'PO3HEHCKHIA T'OCYJIAPCTBEHHBIA HE®@TAHONU TEXHUYECKAN YHUBEPCUTET
NMEHU AKAJEMUKA M. I.MUWIJINOHIHIUKOBA

NHcTUTYT DHEPreTUKH

HNucuunnuna: UHdopManuoHHbIe CeTH U ABTOMATU3HMPOBAHO — YNIPABJIAKIINE CUCTEMbI
Hanpasnenue: 15.04.04. ABTomMaTtu3amnus TEXHOJIOTHYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipodunp: "ABTOMaTH3aINS TEXHOJOTHYECKHUX MMPOIIECCOB U MPOU3BOJICTB

Cemectp__4

BUJIET Ne 1

1. PabGouwe craniuu. ApXuUBHAas CTAaHIIMA.
2. PROFINET
YTBEPX/IEHO
3aB. kadenpoii Ha 3acenanuu kadeaper ATIIIT
poToKoI Ne oT /3.J1. Xakumon/

Oo0pa3sen npakTU4ecKoii padoThl

IIpakTnyeckas padora Nel.
Co3znanue SQL-3anpoca nis paGoThl ¢ BHElIHEl peJIAIMOHHO 02301 JaHHBIX

Coznanue SQL- 3anmpoca i pabOThl ¢ BHEIIHEH PEISIITMOHHON 62301 JaHHBIX

1.lens paboTh

Pa3zpaborate SQL-3ampocsl nns 3amucu BO BHEIIHIOIO 0a3zy naHHBIX MS Access
3HayeHnit kaHamoB Al from WinCon u AO from WinCon B , a Takxe KaHaJIOB
Ain#l...Ain#8.

2. [Mopsaok BeIMOTHEHUS PAOOTHI

1). U3yunTe TeOpETUUECKYIO YacTh. BbIMOMHUTE 3a]JaHUE U TPOJIEMOHCTPUPYHTE €0
IIPErno/1aBaTesto

2). OdopmuTte oTUET MO JAOOpPaTOPHOI padoTe (cM. IpusIokeHue 1).

3. OOpa3err BBITIOJIHEHUS PA0OTHI

Co3nanne SQL-3anpocoB

Co3oanue apzymenmog

[Tpu co3ganuu aprymMeHTOB OyZieM YYUTHIBaTh TO, YTO THUIl APIYMEHTOB JIJIs 3allUCH B
CYBJ nomxen ObITh ompeneneH kak IN, a nias aBTromaTuueckoro (GopMHpOBaHUs
MMEH apryMEHTOB MO HMMEHAaM COOTBETCTBYIOIIMX KaHAJIOB MPH OCYIIECTBICHUU
npuBs3ku Bo Bkiagke Pemakrop aprymenToB Hactpoek MC ycranoBuM (praxkok B
nyHkTe [lepenMeHOBBIBATH APrYMEHTHI IPH NPUBSA3KE.

B HaBurarope npoekra otkpoem ciioii Cucrema, B Heil - y3en RTM_2 u Beigenum
JIK rpynny kommorentoB Ai_om_WINPAC. Yaepxusas JIK Haxkaroit, neperarum
kanai Ai_om_WInPAC B 0kHO Ta0JIMYHOIO pelakTopa apryMeHToB, otiyctuM JIK.
Te ke omepammu npozenaeM ¢ kanamom AO_om_WInPAC, 4to pacmnojoxeH B
rpyniie AO_om_WInNPAC. B pe3ynbraTe BHIIIOJHEHHBIX JICHCTBHI Oy/1eM UMETh:



Jastecs Tun THUN OaHHEE | [IpHBASEA
AT om_ WinPAC Rpl;IN REREAL @ AT om WinPAC: PeancHoe sHaueHMe (CxcoTema.RTM Z.AT om WinPAC)
AQ om_WinPAC Rpl;IN REREAL @ A0 om WinPAC: PeancHoe sHaueHMe (CucoTema.RTM 2.AC om WinPAC)

Hanee, B HaBurarope mpoekrta BbIACIUM Tpymiy kKomnoHeHTOB |7017#1 u takke
mepeTanmM €€ B OKHO TaOJIWMYHOTO pelakTopa apryMEeHTOB IIabiioHa
ba3za_pannbix#1. [Tonyunm:

HMua Tun |Tun OaHHEHE | [IpHBASKA

AI_om_WinPAC_RphLIN B¥REAL @ AT om_WinPAC: PeannHos sHaueHMe (CucTeMa.RTM_Z.AI_om_WinPAC)
AC_om_WinPAC RphIN FEREAL @AD om_WinPAC: PeanbHos sHadeHMs (CucreMma.RTM Z2.A0 om_WinPAC)
AIn_1 R 4IN GREAL @ AIn#l: Peancuoe sHaueHMe (CmcTeMa.RTM_Z2.I7017#1)

AIn 2 R Il BEREAL @ ATn#2: PeanbHos =HaueHMe (CHcTeMa.RTM_2.I7017#1)

AIn_3_R 4IN GEREAL @ AIn#3: Peancuoe sHaueHme (Cmcrema.RTM_Z.I70174#1)

AIn 4 R TN BHREAL @ ATn#4: Peanbuos sHaueuue (CucTema.RTM_2.T7017#1)

ATn_5_R IN FEREAL @ AIn#5: Peanrsoe =HausHme (Cucrema.RTM_Z.I7017#1)

AIn 6_R thIN BREAL @ AIn#6: PeanpHoe sHaueHMe (CHcTeMa.RTM_2.IT7017#1)

AIn_7_R hIN BEREAL @ AIn#7: Peanrsoe =HausHme (Cucrema.RTM_Z2.I7017#1)

AIn_B_R 4IN GREAL @ AIn#8: Peancuoe sHaueHMe (CmcTeMa.RTM_Z2.I7017#1)

Co3maguM ¢ MOMOIILI0 MKOHKH enie oauH aprymeHnT s nepeaaun B CYB/I

BpCMCHHOﬁ OTMCTKHU, U3MCHHUM €I'0 UM Ha Time_Mark 1 OMIPCACINUM THII JaHHBIX KaK
DATE_AND_TIME:

HmaA Tunn |THII O&HHEX I IpUBASRA

AT_om_WinPAC_R4IN BEREAL @ AT_om_WinPAC: PeanbHoe =HaueHus (Cucrema.RTM_Z.AT_om_WinPAC)
AOQ_om_WinPAC R4IN REREAL @ A0 _om WinPAC: PeanbHoe =HaueHMe (Cucrema.RTM_Z.A0 om WinPAC)
AIn_1 R TN REREAL @ ATn#1: PeancHoe sHaueHMe (CucrmeMa.RTM_2.I7017#1)

AIn_Z R }IN REREAL @ AIn#2: PeancHoe =HaueHMe (CucrTeMa.RTM_2.I7017#1)

AIn_3_R 41N REREAL @ AIn#3: Peancuoe sHaueHme (CucrTema.RTM_Z2. I70174#1)

AIn_4_R }IN REREAL @-AIn#4: PeancHoe =HausHme (CucrTema.RTM_Z2. I7017#1)

AIn_5_ R $IN REREAL @ ATn#5: PeancHoe =HausHMe (CucmeMa.RTM_2.I7017#1)

AIn_6_R hIN REREAL @ AIn#6: PeancHoe =HaueHMe (CucrTeMa.RTM_2.I7017#1)

AIn_7_R 4IN REREAL @ AIn#7: PeantHoe sHaueHMe (CHCTeMa.RTM_Z. I7017#1)

AIn_3_R 4IN REREAL @ AIn#E: PeancHoe =HaueHme (Cucrema.RTM_Z.I7017#1)

Time Mark TN @DATE AND TTME

[IpuBs3Ky nJisi JAHHOTO apTyMEHTa BBHIMOJHUM TO37HEE. 3aKPOEM OKHO TaOJIUIHOTO
pemaKTopa apryMeHTOB.
Co3oanue ¢aiina 6azvl 0annvlx u noav3osamebckozo DSN

JBoitabiM memukoM JIK oTkpoeM Ha pepakTupoBanue mabdinon baza nannbix#1. B
onanke [MogkroueHne pegakropa madIoHa

Eaza_aaHHexil @ |Z‘
[% ToakmaueHue ] lﬁg LCuetaa ] [& MacTep ] [Iﬂ_i AprymeHTEl ] [l;& Janpoc ] [@ LCnpaeka ]
Nogk noueHue
HHrepeeiic: ODEC3 N [ AgmunvcTparop ODBEC . ]
DSN/Crpoka noaratoueHmMs: v

MNanezoearens [noruH]:

Mapone:

Koo locahost
Mopr:

DU NOGKARYEHHR;

[poBepra

O74er

BbiOepem JIK skpannyio kHonky AamuHucrparop ODBC. B Gnanke User DSN
OTKPBIBIIETOCS] OKHA A TMUHUCTpaTOpa UCTOUHUKOB AaHHbIX ODBC



&1 ODBC Data Source Administrator.

User DSM | Spstem DSN] File DSM ] Drivers] Tracing] Conkection Pooling] About ]

zer Diata Sources:

| Diiver | Add..
Microzoft dBase Driver (. dbf)
Ewcel Files Microzoft Excel Driver [* xlz)
M5 Access Database  Microzoft Access Driver [*.mdb]

recipes Microzoft Access Driver [“.mdb)

M ame

Remove

Configure...

i

&n ODBC User data source stores information about how to connect to
the indicated data provider. & User data source iz only vizible to you,
and can only be used an the current machine.

=]

OmeHa Crpaexa

Ha>XMCM OKPAHHYIO KHOIIKY Add... HJIA CO34aHUA HOBOT'O NCTOYHHMKA JaHHBIX. B nem
BEIOEpeM npaiiBep Microsoft Access Driver (*.mdb):

Create Hew: Data Source El

Select a driver for which you want ta set up a data source.
Name | Wi
Diiver da Microsoft para arquivos testo [* st ® cav] 4
Diriver do Microzoft Access [*.mdb) 4
Diriver do Microzoft dBase [* dbf) 4
Diiver do Microsoft Excell* slz) 4
Diriver do Microzoft Paradaos [*.db ) 4

i icrozaoft Visual FoxPro 1
4
4
Microzoft dBase Driver [*.dbf) 4 2
LY HEe b AD o VICD Dien vme 15 ARG 1
£ >
| [oToso | OTrena |

U HaXMEM dKpaHHYI0 KHONKY ['oToBo. B okHe YcranoBka apaiiepa ODBC nus
Microsoft Access ykaxeM nMst ICTOYHHKA TaHHBIX — Fegul u B paznene baza gaHHbIxX
Ha)XMeM 3KpaHHyo KHONIKY Co3aaTh...

¥cranoeka npaiee pa ODBC ana Microsoft Access

Hra MeTo4HMES AaHHEn: |regul

OnmcaHme:

Eaza paHHbx

Easza ganHer:

Brifpart... |

Cozaate...

OTreHa

LCnpaekxa

BoccTaHoBMTE. .. Cate...

CHcTermHan G358 0aHHE

& Her

(" BasagaHHb:

JononHurensHo. ..

MapareTper:»

B nuanore 3amanus MMEHU U PacIiooXeHus co3aaBaemoro (daiina ykaxem regul.mdb

U KOpHEBYIO aupekToputo aucka C.




CoapaHMe Baiwl JaHHBIX le

MrA Ga3kl 43HHER k.aranari:

|regul mdb ot

OTreHa
i ~
27 8557431 0030335230537 B
£ ALL_PROJECT:
£ ATl Fopraar
£ DAGP (¢ BepouA 4%
g golcuments and Settings  Bepcwa 3%
fivers - g 5
£ GlabalD e erver B
1 ICPDAS MapateTpel
£ Intel [ CwoTemHan Ga3a aaHHEx
3 MELSEC
£ MMFWIN [ Wwepposatue
£ My_EXCH w
HauuoHaneHee HacTpoliki Tuckm:
|Genera| ﬂ | = o Teacher C j Cere...

Haxwmem OK. B pe3ynbraTe BBITOJIHEHHOTO eHCTBUS (aiii OyneT co3aaH:

¥Ycranoeka npaiee pa ODBC ana Microsoft Access El

\l) CosaaHa basa ganHer: C:iregul.mdb

B cniucke nonb3oBarenbckux DSN Oyner mo6aBiaeH HOBbINM UCTOYHUK JIAHHBIX:

&1 ODBC Data Source Administrator,

User DSM ] Spztem DSN] File DSM ] Drivers] Tracing] Conrection Pooling] About ]

Uszer Data Sources:

| Drivver |
Microzoft dBase Driver [ dbf)

Add... |
Excel Files ; Microzoft Excel Driver [* xls) Bemove

M5 Access Database  Microzoft Access Driver [*.mdb]
recipes Microgoft Access Driver [“.mdb) Configure...
regul Microzoft Access Driver [*.mdb]

—ag An ODBC User data source stores information about how to connect to
G the indicated data provider. & User data source is only vizible to you,

and can only be used an the current machine.

ok | OtreHa | | Crnpaet.a |

Haxmem OK u BepHemcss B pemaktop 1mabinoHa ba3za nannbix#1. B crTpoke
DSN/Ctpoka moak/iloueHusi W3 BhIIajaroniero crnucka ykaxem regul. OcraBus
OCTAJIbHBIE CTPOKHM OJlaHKa 3aJlaHHBIMHA TI0 YMOJIYAHUIO, TPOMU3BENEM IPOBEPKY
MOJKIIOYEHUSI K BHOBb CO3JJaHHOMY WCTOYHHKY, Ha)XXaB OSKPAHHYIO KHOTKY
IIpoBepka.... PesynbraT Oynem HaOmoaaTh B okHe OTUeT OJlaHKa:



Eaza_aaHHemH1” E‘ |Z|

[% [oakmodeHHe ] [ﬁj Crema ] [& MacTep ] [|d_| APryreHTEl ] [l;& Sanpoc ] [@ LCnpaeka ]
MoaknioveHue
WHTepdelic ODEC2 v [ Agaraunuctparop ODBC ... ]
DSN/CTRoKa NOAK MYEHMA regul -
Monkz0BaTEnt [A0rKH]:
Maponk:
Hoer localhost
MopT:
CINUKM MoK AKYEHAA;
Mpoeepka ...

O74er

MogenHUsHMS. . .

MoOeIHUSHO .

OTKTHUSHKE ., . .
QT EIHY &HO .

Co3oanue maboauy
Cozmanum B (aitme regul.mdb aBe Tabmuibl IS 3alMCH PealIbHBIX 3HAYCHHUN
KaHAJIOB M METKH BpeMeHH. J1J1s1 3TOro oTKpoeM Oj1aHK 3ampoc peaakropa madioHa |

C MOMOIIBIO UKOHKH . co3naaum HoBbIN 3amnpoc tuna CREATE TABLE, Tekcr
3aIpoca BBEJIEM HEMIOCPENCTBEHHO B I10JI€ PEAAKTOpA:

Baza_paHHemE1®

[% DogkmoveHHe ] [ﬁjgxema ] [ﬁi:géMaCTep l
Epauyzep sanpocos
£ |@axX 9
1
CREATE TAELE Tabl
(ID COUNTER (1, 1) PRIMARY EKEY ,
mark time date ,

AT fleoat .,
A0 float )

Breimoaaum 3aI1pocC € MOMOIIbIO NKOHKH MaHCJIN NHCTPYMCHTOB.

Co3nmaguM  BTOpOM  3alpoc, HUCHONb3YyS BO3MOXKHOCTH PEAAKTUPOBAHUS —
KOIKMPOBAHUS U BCTABKH:

baza_gaHHERHET™

[%ﬂoﬂmmem{e ] [ﬁ_jgxema l [:&Mamep
Epayzep sanpocos
£ @XxX 9 &
1 2

ZREATE TAELE TabZz
(ID COUNTER (1, 1) PREIMAEY EKEY ,
mark time date ,
ATnl fleocat .,

ATnz float

ATn3 fleocat .,

ATnd float

ATIns fleocat .,

ATne float

ATIn7 fleocat .,

ATnd float )



Y TaK)K€ BBITIOJIHAM €T0 U3 WHTETPUPOBAHHOU CPEIbI Pa3pabOTKHU.

Janee 3akpoeMm MAOJOH 3ampoca M OTKPOEM BHOBb, MOCKOJBKY HEO0OXOANMO
BBIMOJHUTH mepenonkmtoueHue k BbJ[. B Omanke Cxema pemakTopa HpoBEpUM
pe3ynbTaT BBIIIOJHEHHBIX JEHCTBU:

Baza_paHHemH1

[% O oakmdeHHe ] [ﬁ_jg-cema ] [:&Mamep

CTpykTypa Gaskl AaHHER Tun O8Az3aTenEHD ANA Sar

- ﬁ ........

= ﬁ Tatnuukl NONE30ESTENA

= &% Tahl
=al float[15,0) Her
=|a0 float[15,0] Her
=|ID int10]  Oa
=|mark_time datetime  Her

= &% Tah2
[E]ain float[15,0]Her
=laln2 float[15,0] Her
=lalna float[15,0) Her
=|alnd float[15,0] Her
=|&lInb float[15.0)Her
= float[15,0] Her
=lain? float[15,0) Her
[F]ains float[15.0) Her
=D int10]  fOa
=|mark_time datetime Het

TakuMm 00pazom, OJTOTOBUTEIIEHBIC PA0OTHI BHIMIOJIHEHBI U MTEPEXOUM K CO3IaHHIO
3aIpoCcoB, MOMENIAIOIIUX PeabHbIC 3HAUCHHSI KAaHAJIOB B COOTBETCTBYIOIIUE TIOJIS
Tabnui 0a3pl JdaHHBIX. Pa3paboTky 3ampocoB OyneM MPOW3BOAUTH C ITOMOIIBIO
Macrepa 3anpocos.

SQL-3anpoc ons 3anonnenus maoauyst Tabl

OTtkpoem Oitank Mactep u BeiOepem u3 criucka onepatopoB SQL INSERT:

m MacTe p 3anpocoB E]@

Brifpare onepatop SOL

Criveak, oneparopos
() SELECT

) INSERT
) UPDATE
) DELETE

< Back [ Mext > ] [ Cancel ]

u HaxMmeM knaBuinry Next. B cienmyrormem amamoroBoM OKHE HEOOXOAMMO yKas3aTh
tabnuity B/, B koTopyro OyayT moMeniarbes JaHHbIe, B JaHHOM ciiydae Tabl:



@ MaCTEP Janpocoe

War 1: BeiSpare ogHy Tatmuuy

CTpykTypa Gaskl aaHHe

=@

& E T afiAMuE! NonksoEaTE

= Tabo

Sanpoc SOL

INSERT INTO Takl =
( —

) e

[ Hep [ <Bak | [ mew> | [ Cancel |

npu 3TOM B HIDKHEM OokHe 3ampoc SQL Oyzaer BBIBOOUTHCS cO3AaBaeMblil 3ampoc.
[Tocne nHaxatusa kimaBumn NexXt NpouCXOAUT Mepexold K CIEeAyKLEMYy Iary —
npuBsizke noJier Tabmuubl BJ[ k aprymentam mabioHa.

@ MaCTEP Janpocoe

War 2: MNpUEAZaTE NOAA K SPryrteHT ar

Crucok cTonfyos

Crontey Tun O fazarensHo 409 SaNonH

= . float(15,0)Her
Elratt1o inf10]  Oa
@Tab‘l _mark_time datetime Her

< | >

Sanpoc SOL

INSERT INTO Tabl =
( 3

) b

[ Hep [ <Bak | [ Enish | [ cancel |

Beinenss JIK cronben B/l mo naxkaturo knaBumnu [IpuBsI3aTh OTKPHIBACTCS OKHO
TaOJUYHOTO pEJaKTopa apryMeHToB B KkoTopoM Takxke JIK ykaswiBaeTcs
MIPUBS3bIBAEMbIN APTYMEHT.

£ 3yaue Hue cronbua

ADrYrEHTEL | KoHcTarra

@ - X P 1 0 | | ¥

Hraa | Tun | TN aHHE: | 3HAYEHME MO YMOTHEHMID | Mpueazka

4 @5 o WinPAC Pes
A @40 o WinPALPe
Alr_1_R gl EEREAL @ At PeansHoe sH
Aln_2_R N [REREAL @ AIn2 PeansHoe sH
Aln_3 R N [REREAL @ AInit3.Peansoe sH
4ln_4_R gl BEREAL @ttt PeansHoe sH
Aln_5_R N [REREAL @ AInH5:PeansHoe sH
Alr_E_R gl EEREAL @ At PeansHoe sH
Aln_7_R N [REREAL @ AInH7 PeansHoe sH
Aln_8_R N [REREAL @ AIni3:PeansHoe sH
Tirne_ark AaIN [REDATE_AND_TIME

I FoToso H OTreHa ]

[Tocne Haxkatus kinaBuid ['0TOBO nepexoauM Kk cieayromiemy croiomny b/l u t.1. B
pe3yJIbTaTe MOJIYUUM:




2% Mactep aanpocor

War 2: MNpuBAsaTe NONA K apryveHTar

Crmcok cTontuos

Crontey Tun OAzaTensHo 4NA SaN0nHEHWA | | SHaveHHe

@Tah'l Al float{15,0)Her Hal_om_WinPAC_Ri
=|Tabl.20 float{15,0)Her #a0_om_winFAC_R#
int(10]  JHa

%datetime Her #Time_Mark#

Yaanure I'IDHBF!SK!_-I] [ Mpueazare

Sanpoc SOL

INSERT INTO Tabl
{
AT,
AO,
mark time
)
VALUES
{
T#AI om_WinPAC_R#',
THAO_om_WinPAC_R#',
T#Time Mark#’

[ <Bsck | [ FEnsh | [ Concel |

3aBepinM co3nanue 3amnpoca Haxxaruem kiasumm Finish. Iepetinsg B 6nank 3anpoc
penakTopa mabdioHa, HabJIHIaeM, YTO CO3JaH 3apoc ¢ HOMEPOM 3:

| E Baza_panmeml” |

I% Dogknoyenue l lﬁg LCrema ] [gﬁ MacTep ]

Epaysep sanpocos

INSERT INTO Tabl
(
AT,
AD,
mark time
)
VALUES
!
THAT om WinPAC R#T,
THAO _om_WinPAC_R#T,
T#Time Mark#®

SQL-3anpoc ons 3anonnenus maoauyst Tab2

AHanOTUYHBIM 00pa3oM, UCTIOJB3Ysl MacTep, co3aaauM CIIeTYIONTUI 3arpoc:



Basa_gaHHeixi”

’%ﬂmmmewe l lﬁggxema l li@Mamep
Bpaysep sanpocos
&£ i X
1 2 (3|4

INSERT INTO TakZzZ
(
ATnl,
ATnz,
ATn3,
ATnd,
ATnS,
ATnh,
AIn7,
AIng,
mark time
i
WALUES
(
T#AIn 1 R#T,
T#AIn 2 RET,
T#AIn 3 RET,
T#AIn 4 RET,
T#AIn 5 R#T,
'#AIn & RET,
'#AIn 7 RET,
'#AIn 8 R#T,
'#Time Mark#'

Opranu3anus Bei3oBa SQL-3anpocoB U3 y3/1a npoeKkTa

3akpoem pemaktop mabmona 3ampoca kK CYBJl. Bwimenum JIK mabmon
ba3za_nanubix#1 u neperammm ero B yzen RTM_2.

Haeurarop npoekta x
@-X90o /DD = RE A EE il [x]
¥ @ Pecypie S Unp wirPaC
W atnoHE_Nporpatdr 8 —
m W atnoHel 3kpaHoE
B 1roaame
% W at0HE GoKYMEHTOE
% W atinoHe_ceasei_c_CHBL & LOM-nopre:
=" E5F Cucrema = Al om WinPAC
]
+- wne
Em EmbeddedRTH_1 E AD om WinPAC
= mb RTM_2
L = REGUL om WinPAC
= Ynp_WwinPAC
[E Discrete Control
B 17own
8 a2 il Caoeapu cootiwetii
& COM-noprel %C INVERTION:35
E Al_om_WinPAC %C Arpantil: 36
= AD_om_ WirPAC %C S
[ REGUL_om_WinPAC
I:E Digcrete_Control
CA0BapH_cootiueHm9i
+ % Weraurukm M pretHicim
+ % EuBAMoTERM_KOMAOHEHTOE

Cuctema RTM_2.Baza_ganHexil; 38

Jl71s1 BBITTOJTHEHMS 3aIpoca He0OX0 1Mo B aTpuOyT BXogHOe 3HaYeHUe KaHalla Kjlacca
Boi3oB ba3za nanubix#1 momaBaTe HOMep 3ampoca. s 3amonHeHus Tadmuibl b/l
Tabl - 3, nna Tab2 — 4. Vicxons U3 OCTAaHOBKHU 33Jla4yM, ONPEJCIIMM B KadeCTBE



CYIISCTBEHHOT0 HW3MEHEHHs s peanbHOro 3Hadyenus kanaiga Al_om_ WInPAC
BenmuuHy B 5% monHoN mikamel, a i AO_om_WInPAC - 15%. Peanusyem
QITOPUTM TIyTeM pa3paboTku mporpamMMbl. Co3galiM HOBBIM KOMIIOHGHT —
nporpammy, repernMeHoBas ee B Record:

7 585 Cucrema S Al om WinPAC
* im EmbeddedRT_1 = AD om WinPAC
= i RTh_2 - - i
- - 7% Cosaark KOMNOHEHT A inPAC
= Hnp Wi L
I:: np_*/Il Eﬁ Coznate rpynny k b Mporparva |
B 17071 55 Cosgare no wainony.. B Nokyent
) 1704482 X Yrmromire Comon o CUED o0
@ COM-no| ©) Orenrs (Cti2) ﬁt INVERTION: 25
I:E Al_om_ 1] Konuposart [Chil+C) %I: 3rpanHl: 36
I:E AD_om_ ﬁ PesepeupoBEaHUE * %,: Jrpantt2: 37
= REGUL_
‘4] Penaktuposars %,: Basa_naHHemH1: 38
I:E Discrete, MepeHMEHOBATE. ..

Cnoeapy -=| CeofcTea

Bl Wotourudpu 2+ Coxparurs yzen ana MPE

W Bubnuoreri_kor @ 3arpysute aarn MPE

< ﬁ;‘.l 2arpys|Te B KOHTPOANER

Otkpoem KomroHeHT Record Ha peakTHpoBaHKE ¥ IIEpeiiieM K CTpOKE APryMeHThI
B CTPYKType HporpaMMsl. [leperaiium B OKHO TaOJMYHOTO pelakToOpa apryMEHTOB
kaHaael Al_om_WInPAC u AO_om_WInPAC, B pe3yibTaTe OyayT co37aHbl JIBa
apryMeHTa pOrpaMMBbl, TPUBSI3aHHBIC K aTpHOyTaM KaHAJIOB:

9 } -

Cv:nwarw":"" ma THI |THR HakHu || OpHBASK

2 Mporpanial

po -t AL om_WinPAC RghyIN EHREAL @A om HaueHHe (CHcTeMa.RTM 2.AI om W
AC om WinPAC RgyTN SRERL Sno om Wi (CucTema.RTM 2.R0 om W

C oOMOIIBI0 MKOHKH CO371aIMM HOBBINA aprymeHT, u3meHuM ero Tum na OUT,
Tun ganmseix Ha INT. Beinenum JIK cTtpoky, comepskamryro AaHHBIA apryMeHT U
nepeTanM Ha Hee KaHall kiacca Boi3oB baza_pannbix#1. Takum 006pazom, CIMCOK
apryMeHTOB IIPOrpaMMBbl OyIeT:

A Tun |TUN O&HHEEX . IIpMEBAZSKa

AI om WinPAC R & IN BEREAL @AI om WinPAC:PeallkHOe =HaveHue (Cucrema.RTM 2Z.AI om WinEAC)
A0 om WinPAC R & IN EEREAL @20 _om WinPAC:PeallbHOe =HaveHMe (Cucrema.RTM Z.20 om WinPEAC)
Eaaa_;{aHHblx_l_BB_IanUTINT GCEaea_ﬂal—mmxaﬁ#1:38:onm—loe SHauenue [CucTema.RTM_2)

PazpaboTky nporpammsl BeimoiHUM Ha si3bike Texno FBD. Bua nporpammer Oyaer
CJIEIYIOLIUM:



APERT DIFF <=0
e NP DF NP <=0
Al_om_WinPAC_R MNP 2 23 45
5 LiM
0B:1
APERT DIFF <=0
e NP DF NP <=0
A0_om_WinPAC_R NP @ 34 56
15 LiM
1.2
¥ SEL
e L I
MO SEL Baza_paHHeix_1_35_In
6T M1
TE

4
3

Aneprypa mis kanaaoB Al_om_WINPAC u AO_om_WInNPAC peamusyercs B
mporpamMme ¢ oMol QyHKIIMOHANKHBIX 0110koB APERT, n3menenve 3nadeHuit
OoJbllle yCTaHOBJIEHHOTO Mopora (gukcupyercs 0i1okamu DIFF, a nanee ¢ momorisio
omokoB <>0 m Oyoka jorumdeckoro cioxkeHus: X||Y mpowm3BoauTcs BHIOOP HOMEpa
3anpoca B Osioke SEL. Takum o0pa3oM, eciu H3MEHEHUS 3HAYEHUS KaHAJOB
Al_om_WIinPAC u AO_om_WIiInPAC He MpeBbIIIAIOT YCTAHOBICHHBIX IS HHUX
MIOPOTOB, B KAKIOM IIUKJIE TiepecdeTa 0a3bl KaHAIOB BBITTOJIHIETCS 3alpoc 4, eCin Ke
3HaUYE€HUWE XOTh OJHOTO M3 KaHAJOB WM OOOWX OJHOBPEMEHHO CYIIECTBEHHO
MEHSIOTCS — BBITIOJIHSAETCS 3ampoc 3.

U, nakonerr, oTkpoeM BKIaJAKy AprymeHTsl kaHana kiacca CALL ba3a_ nannbix#1
W BBIMOJIHAM TPHBS3KY aprymenta Time_Mark x atpubyty Bpemsi u3meHeHHs
camoro ke kaHana ba3a_pannbix#1? Ilomaras tem cambiv, yto B CYBJ[ meTka
BpeMeHU OyJeT mNpuBsi3aHa K MOMEHTy HuCIojgHeHuss kanama kiacca CALL,
BbI3BIBaroIeMy SQL-3ampoc.

WA Tun | Tun gaHHeI 3HEYEHUE N0 YMONYEHHHD MNpueaska

Al_om WinPAC_R d]IN HEAL 0,:AI7|:|rr|7\l\u"ihF'AEI.F'Eam:n—u:ua aHaqerue [Cuctera RTH_2.41_om_WinFPAC)
A0_om_WinPAC_R &IN HEAL OFAD_Um_WinPAC:Peaanoe sHauere [Cuctera R TH_2A0_om_\WinPAL)
Aln_1_R d]IN HEAL OFAIH#T.PaannHUB sHaverue [Cucrema ATM_Z17017H#1)

Aln 2 A diIN HEAL OFAImiZ:F'aaanoa sHaueHue [Cuctera RTH_2170717H1)

Aln_3 R d]IN HEAL 0,:AIm‘ﬂ}:F'Bam:n—ma sHaveHue [Cucrema ATH_21701741)

Aln 4 R diIN HEAL OFAIniial'F'aantha sHaueHue [Cuctera RTH_2 17017H1)

Aln_5 R d]IN HEAL 0,:AIr131‘+5:F'Bam:n—ma sHaveHue [Cucrema ATH_21701741)

Aln B_R &IN HEAL OFAInﬂE'Paantha sHaueHue [Cuctera RTH_2 I7017HT)

Aln_7_R d]IN HEAL 0,:AIr’ﬁ:‘&?:F'Bam:.Hoa sHaveHWe [Cuctema RTM_21701741)

Aln 8 R dilN HEAL 0,:AIm;lS:F'zearthoza sHaueHue [Cuctera RTH_Z IFO17HT)

EBaza_ganHers 1_38 T d—lIN DATE_AND_TIME aCEaaa_,u.aHHbmm :38:BperA uzreHeHwA [Crotema RTHM_2)

COXpaHI/IM BHCCCHHBIC HN3MCHCHHUS B IIPOCKT C IIOMOIIBIO HMKOHKH IEI Hn 3aTeM

BBINOJIHUM IIPOLEYPY HOATOTOBKH IPOEKTA K 3aIIyCKYy B PEaJIbHOM BPEMEHU — .



Onucanue nokaszareiell U KpUTEPHEB OLIEHWBAHUSA KOMIETEHIIMN Ha Pa3jMYHbIX dTanax uX (pOpMHUpPOBaHUS, ONMKUCAHUE IIKAJbI

OLICHHUBAHUA.
Tab6auna 8
Kputepun oneHBaHus pe3yJbTaToB 00ydeHus: Hanmenosanue
IianupyeMble pe3yJbTaThl 0CBOCHHS] KOMIETeHIHH OIIEHOYHOI0
Hey10BJIeTBOPHTEIbLHO | YIOBJIETBOPHTEILHO Xopo1o OTJIMYHO cpencTBa

IIPOLECCOB

THOKHX IIPOU3BOACTBEHHBIX CUCTEM.

OIIK-5. Cnocoben pa3pa6aTI)IBaTI) AHAJIUTUYCCKUC W YUCJICHHBIC METOAbI IMPU CO3JaHUU MATCMATHYCCKUX MO[[CHCﬁ MalluvH, MpuBOAOB, O60pyZ[OBaHI/I$I, CHCTEM, TCXHOJIOTHYCCKHX]

OIIK-12 CnocobeH pa3pabaThiBaTh U ONTHMHU3HUPOBATh AJTOPUTMBI U COBPEMCHHBIC HU(MPOBBIE CHCTEMbl aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHHS TEXHOJOTHMYECKHX IPOLECCOB,
CO3/1aBaTh IPOTPAMMEI M3TOTOBJICHUS JETaJel U Y3JI0B Pa3IMIHOMN CIOKHOCTH Ha CTAHKAX C YHCJIOBBIM IPOTPaMMHBIM YIIPABJICHHEM, IIPOSKTHPOBATH aIrOPUTMBI ()yHKIIMOHUPOBAHUS

[1K-2. Cnoco0OeH MpuMeHATh MpaBwiia pa3padOTKU MPOEKTOB aBTOMATU3UPOBAHHBIX CUCTEM YIPABICHHS TEXHOJIOTHISCKIMH IPOIIECCAMH U THITOBBIC TIPOSKTHBIE PEIICHUS

SHamb:

1) ocobennocmu peanuszyemoco 6
ynpaenenusi;

2) npunyunsl nocmpoenus mooenel u ancopummos UHGOpMayuoHHoOU U

AUYC  asmomamuzuposannozo,

KOHMPOISL U YRPAGIEHUSL MEXHOL02UYECKUMU npoyeccamu (06vexmamu);

3) ucnoavzosamo ghopmanvivie Memoovl NPU NPUHAMUU PeUleHull,

4)  ucnonv3oeamv  IKCnepmHble Memoodbl 8  AGMOMAMUIUPOBAHHOM
ynpaenenuu

HEOOIBIINE OIIHOKN

ynpasnaoweti noocucmem AUYC; Copmuposanic, CdopMupoBaHHBIE
3) popmansHbie npoyedypul (npoyecc) u popmansHulii annapam (memoowt)| parMeHTapHbie 3HaHus | HernonmHbie 3HAHUS OTZEH(::{Z;??E;;H& E;H CUCTEMATHUYECKUE
NPUHAMUSL  peuleHUti Yel08eKOM 6 KOHmype asmoMamusupo8aHH020 - 3HAHHS
ynpaenenus,

4) xapaxmepuvie ocobennocmu ACYII u ACY TII kax npumepoe AUYC;

) HasHauenue obecneuusarowux noocucmem AUYC;

6) cneyuguxy ucnonv3oeanus uckyccmeennozo unmeniexkma ¢ AUYC.

Ymems:

1) cocmasnisamo aneopummsl UHGOPMAYUOHHOU U YNpasasiouell Mooenell ¢

ucnonv3osanuem

NPOSPAMMHO20 0Decneyenus MUNOBoL 8bIYUCTUMENbHOU MEXHUKU, YMeHus OoJIHbIE, CépopmmpoBanHsie
2) onpedensimb nepcnekmueHvle HANPAasieHuss OAsi OCHOGHbIX cnocofog  YacTUdHbIE YMEHUS Henonubie ymeHust JIOMYCKArOTCs yMeHuA

\Bradems (0eMOHCmMpuUpo8amys HABBIKU U ONbIM 0eSIMENbHOCMU):

1) npu pewenuu 3a0au ynpagnenus, 8 mom uucie npu papabomxe AUY(
mexHonocuuecKkux npoyeccos (00vbEKmos) ¢ NOMOWDBIO COBPEMEHHBIX
UHDOPMAYUOHHBIX MEXHOLO2UL,

2) 6 obonacmu memooonocuu nocmpoenus (mexuonocuu cozoanus) AUYC.

YacTtuuHOE BiIaJgcHUE
HaBBIKAMU

Hecucremaruueckoe
MIPUMECHEHUE HABBIKOB

B cucrematunueckom
MPUMEHEHHUN
HaBbBIKOB
JIOMYCKAIOTCs
pOOEITBI

VcnentHoe u
CHCTEMAaTHYECKOE
MIPUMECHECHHE
HaBBIKOB

IIpakTuueckue
pabota
3ager
OKk3aMeH




8. Oco0eHHOCTH peaqM3alU¥ JUCHUIVIMHBI IS HWHBAJIWAOB MW JHI C
OrpaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JInst  ocyllecTBIEHHsST MPOLEAYp TEKYyIIEro KOHTPOJISI — YCHEBAEMOCTH U
IPOMEXYTOUHOM arTrecTalui OO0y4arommxcs co3JaHbl (DOHABI OLIEHOYHBIX CPEACTB,
alaliTUPOBAHHBIE JIJIs1 THBAIMJIOB U JIUL C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS U
NO3BOJIIIOIME  OLEHUTh  JIOCTH)KEHME HMHU  3alVIAHUPOBAHHBIX B OCHOBHOM
o0pa3oBaTeNbHON TporpaMme pe3yabTaTOB OOyUEHHS U YPOBEHb C(POPMHUPOBAHHOCTU
BCEX KOMIIETEHIMH, 3asBJICHHBIX B 00pa3oBaTeiabHON mporpamme. Gopma MpoBeACHUS
TEKylled AaTTeCTalMu JUIsl CTYJEHTOB-UHBAJINWJOB YCTaHABIMBAETCS C YYETOM
UHAMBUAYAIbHBIX TCUXO(PU3NYECKUX OCOOEHHOCTEM (YCTHO, NMHUCBMEHHO Ha Oymare,
MUCHMEHHO Ha KOMIIbIOTEpE, B (hopme TecTHpoBaHUs u T.M.). [Ipu TectupoBanuu ass
CJIa0OBHUIAIIUX CTYJCHTOB UCHOIB3YIOTCS (POH/IBI OLICHOYHBIX CPEJICTB C YKPYIMHEHHBIM
mpugprom. Ha sk3ameH npuriamaercs CONPOBOXKIAIOLIUN, KOTOPbIA oOecredynBaeT
TEXHUUYECKOE CONPOBOXKIACHUE CTYIAeHTY. [Ipm HEOOXOAMMOCTH CTYIEHTY-UHBAIUIY
NPENOCTABISAECTCA JOMOJHUTEIBHOE BpEeMs JJIA MOATOTOBKH OTBETA HA 3K3aMeHeE (WU
3ayete). OOydaromuecs ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSMHU 3[JOPOBBSI M 00ydaroImuecs
UHBAJIMJBl 00ECIIEUMBAIOTCS TMEYATHBIMU U 3JIEKTPOHHBIMH  00Opa3oBaTesIbHBIMU
pecypcamMu (TpOTpaMMBbl, ydeOHBbIE MOCOOWS JJII CaMOCTOSATEIBHOW paboThl M T.1.) B
dbopMmax, afanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbs M BOCIPUITHS WH(DOPMALIUN:

1) Ansg WHBANMIOB W JIUII C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI MO
3pPeHHuI0:

- AJIS1 CJIeNbIX: 3a/1aHUs JUIA BBITIOJHEHUS HA CEeMUHApaX U MPAKTHUECKUX 3aHATHUAX
opopMIsIIOTCST  penbe(HO-TOUCYHbIM MIpU(PTOM bpaiing uaum B BHUIE 3IEKTPOHHOTO
JOKYMEHTa, JOCTYIHOTO C TIOMOIIBIO KOMIIBIOTEpAa CO CIIELUAIN3UPOBAHHBIM
OPOrpaMMHBIM OOECHEUEHUEM I CJENbIX, JUOO0 3aYUTHIBAIOTCS ACCHUCTEHTOM;
NUCHMEHHBIE 3a/IaHUS BBITIOJTHSIIOTCS HAa Oymare peibepHO-ToueqHbIM HpudTom bpaitns
WIM Ha KOMIIBIOTEpE CO CIELHUATU3UPOBAHHBIM MPOrPAaMMHBIM OOECTEUEeHUEM MJis
CJIETIBIX JINOO HAJIUKTOBBIBAIOTCSI ACCUCTEHTY; OOYJarOIIMMCsl AJIs1 BHIITOJIHEHUS 3a/1aHUs
IpU HEOOXOIMMOCTH MPENOCTABIAECTCA KOMIUIEKT MUCbMEHHBIX NPUHAIJICKHOCTEN U
Oymara s mucbMa penbedHO-ToOUueUHbIM ImpupToM bpaiinsg, KoMmmblOTep CO
CHEIHAIM3UPOBAHHBIM TPOrPAMMHBIM 00€CTICUEHUEM JIJIS CIICTIBIX;

- IUIS1 CJ1a00BHASIIIUX : OOECIIEUNBAETCSl MUHAUBUAYaIbHOE PABHOMEPHOE OCBEILIEHUE

He meHee 300 mrokc; oOydaromUMCs JIJIsi BBITIOJHEHUS 3aJaHus IPU HEOOXOJIUMOCTH



NPEAOCTABISIETCS YBEIMYHMBAIONIEE YCTPOWCTBO; BO3MOXKHO TaK)Ke HCIOJIb30BaHHE
COOCTBEHHBIX YBEIMYHMBAIOUIMX YCTPOMCTB; 3aJaHusl JUIS BBIMOJNHEHUS 3aJaHUM
0(OPMIISIOTCS YBEIIMYCHHBIM MIPU(TOM;

2) Ul MHBAIMJIOB U JIUI] C OTPAHMYCHHBIMH BO3MOKHOCTSIMU 3/I0POBbS MO CJAYXY:

- IS TJIYXHX M CJIA00CIBIIIAIMNX: 00eCTIeYMBACTCS HATMYHE 3BYKOYCHIIMBAOLICH
anmapatypbl KOJUIEKTUBHOTO TIOJIb30BaHMS, NPU HEOOXOAMMOCTH OOYYaIOUIMMCS
NPEOCTABISCTCS 3BYKOYCWIIMBAIOMIAS amnmnapaTypa HHIWBUAYAIBHOTO TIOJIh30BAHUS;
IPEOCTABIISIOTCS YCIYTH CYypAONEPEBOIUHKA;

- IUTS1 CJIETMOTJIYXHX JIOIYCKAeTCs TPUCYTCTBHE aCCUCTEHTA, OKAa3bIBAIOIIETO YCIYTH
TH(IOCYypAOTIEpeBOAYNKA (TIOMHUMO TPEOOBAHUH, BBITOIHIEMBIX COOTBETCTBEHHO JUIS
CJICTIBIX H TITyXUX);

3) UIst JTUI] C TSDKEJIBIMHA HAPYIICHUSIMU PEUH, TIIyXUX, CIIA00CIBIIIANINX JICKIIUU U
CEeMHUHApBI, TIPOBOJIUMBIE B YCTHON (OpMe, TPOBOISATCS B IUCHMEHHOW (OpMeE;

4) Ui MHBAIUIOB U JIUII C OTPaHHYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbS, HMEIOIINX
HapyIIeHNs OMIOPHO-ABUraTeJIbHOI0 anmnapara:

- JUIA JWIl C HApYIICHUSMH OIOPHO-IBUTATEIBHOTO ammapara, HapylmIeHHSIMH
JBHUTATEIbHBIX QYHKIMI BEPXHUX KOHEYHOCTEH HIIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH:
NUCHbMEHHBIC 33/IaHUSl  BBHIMOJIHAIOTCS Ha KOMITBIOTEPE CO  CHEIHaIHN3UPOBAHHBIM
IPOTPaAMMHBIM 00ECIIEYeHNEM MITM HAIMKTOBBIBAIOTCSI ACCHCTEHTY; BBIITOJIHEHUE 3a/IaHUI
(TecTOB, KOHTPOJIBHBIX PaboT), MPOBOAUMBIC B MMCBbMEHHON QOopMe, MTPOBOJATCS B YCTHOM

dbopme myTeM ompoca, 6ecesibl ¢ 00yUJaroIMUMCH.



9. Y4yeOoHO-MeTOAMYECKOE M HH(POPMALMOHHOE O0ecnieyeHHe TUCHUIIINHBI

a) OCHOBHAs JIUTEpPaTypa

1. Ps6os, M. B. ABromaTu3zupoBaHHblE WH()OPMAIMOHHO-YIPABIISIOIINE
cucteMsl: yaeOHoe nmocodue / U. B. Psi6oB. — Bonorna : Undpa-Unxenepus, 2023. — 208
c.

2. ['onyGeB, A. B. ABromaTuszupoBaHHble HHGOPMAILMOHHO-YIPABISIONINE
CHUCTEMBI 3JIEKTPOCTaHIi : yuyebHoe mocodue / A. B. I'ony6es, . K. Mypasses, HO. B.
HaymoB. — Bonorna : Undpa-Uuxenepus, 2021. — 180 c.

3. [TesBuenko, T. A. ABTomaTu3MpoBaHHBIC HH(GOPMAIMOHHO-YIIPABIISIONINAEC
cuctemsl ¢ mpumenenneM SCADA-cuctembl TRACE MODE : yue6Hoe mocobue / T. A.
[IpsiBuenko. — Cankt-IletepOypr : Jlanb, 2022. — 336 c.

0) 1onoTHUTEIbHAS JUTEepaTypa

4. Ocunioa, H. B. IIporpamMmMmHoOe o0ecrieueHre CUCTEM YIpaBieHUs : yued. mocooue
/ H. B. Ocunosa. - Mocksa : MUCucC, 2019. - 74 c. - ISBN 978-5-906953-67-4. - Tekcr:.
anektponnbii  // OBC "KoHCynbTaHT CTyneHTa'": [cailT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785906953674.html

5. Tyros, B. B. IlpoektnpoBaHue aBTOMAaTHU3WPOBAHHBIX CHCTEM YIPABICHHUS B
TRACE MODE : yuebnoe noco6ue / Tyros B. B. - Openbypr : OI'Y, 2017. - ISBN 978-5-
7410-1857-6. - Tekct : snexktponHbiii // DBC "Koncynerant crygaenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785741018576.html

B) HHTEPHET pPecypChl

https://insat.ru/

https://simple-scada.com/

http://www.adastra.ru/

www.studentlibrary.ru

www.ibooks.ru

www.lanbook.com

N o a bk~ D

www.iprbookshop.ru



https://www.studentlibrary.ru/book/ISBN9785906953674.html
https://www.studentlibrary.ru/book/ISBN9785741018576.html
https://insat.ru/
https://simple-scada.com/
http://www.adastra.ru/
http://www.studentlibrary.ru/
http://www.ibooks.ru/
http://www.lanbook.com/
http://www.iprbookshop.ru/

10. MaTepuajJbHO-TeXHHYECKOE oOeciedeHne JUCIUILTUHbI
JlucrumnmHa obecnieueHa 1ab0paTOPHBIMU CTEHIAMH U KOMITBIOTEPHBIMU KITACCaMU
(4-25, 4-29, 4-35, 4-37), oCHAIIICHHBIMHU MPOCKTOPAMHU ¥ HHTEPAKTUBHBIMH JOCKAMH.

10.1. MaTepuajbHO-TeXHHYeCKas 0a3a

JIumeH3noHHOE MPOTpaMMHOE 00€CTIeUeHNE IO TUCIIUTLTNHE:

1 SCADA Trace Mode 6.10

2 SCADA WinCC

3 Simple SCADA

4. Master SCADA

3) CODESYS

6 STEP 7

JlaGopaTopHBIE CTEHIBIL:

1. Ctenpn, Ha 6asze mporpammupyemoro peryistopa TPM — 210 B koMIUIeKTe C
AMYJIATOPOM I€YH, AJisi 00yUEHUSI TPOrPAMMHUPOBAHMIO;

2. Ctenn Ha 6aze IIJIK OWEN - 154. BecniatHoe mporpaMMHOE OOecCTiedeHHe
CodeSys;

3. Crenp Ha 6a3e mukpokoHTposuiepa Tekon P — 06. ImeeTcst BO3MOKHOCTh U3YIUTh
YCO u npoTOKOIBI CBSI3H;

4. MHOTOQYHKITMOHATBHBIA ~ CTEHJ 1O BBIMOAHCHUIO 10 20  pasInyHBIX
nabopaTtopHbix padort; (ITO e TpedyeTcs)

5. TunoBoil KOMIUIEKT yuyeOHOro obOopyaoBaHusi "KOHTpoIbHO-U3MEpUTENbHBIE
npuOOpBI M aBTOMATHKA'", UCIIOJIHEHHE CTEHA0BOE KomnbroTepHoe, KIUIInA B KommiekTe
¢ OecrutatHBIM nporpaMMHBIM obecrieuenuem Totally Integrated Automation Portal (TIA
Portal).

10.2. IlomemeHU JJIA CAMOCTOSITEIbHON padoThI.

Yueonas ayoumopus ona camocmosamenvuoul pabomst — 4-25, 4-29. 2.
I'posnwviti [Ipocnexkm Xyceuna Hcaesa 100.

Aynutopuu 4-25, 4-29 sae1510mcsa KOMRbIOMEPHLIMU KIACCAMU ¢ OOCMYNOM K cemu

urmeprnem, OCHAUWEeHHbIMU JTUYEH3UOHRHbIM NPOSPAMMHBIM obecnewenuem MS Windows u

MS Office.
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