[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa

[omxHocTb: [upekTop Msturopckoro uHctutyTa (Gunman) Cesepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 23.08.2023 17:27:58

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

Ha yIipaBicHIie pa3HBEIM 3ajJadyaM. InControl moggepxiBaeT pa3myHble ITPOMBIIIUICHHBIE HHTEP-
¢eticel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet i ap. [Iogo6HO ApyTrHM KOM-
nmoHeHTaM FactorySute InControl yepes Habop MacTep-00bekTOB HHTErpHpYeTcs ¢ InTouch.

[Taket InTrack — cucTeMa yIpaBIeHHS IIPOH3BOACTBEHHBIMH ITPOL[ECCAMH: OT 3aKYITKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX 0 BEIITYCKA IT'OTOBOH ITPOAYKIMH. Pa3IHyHbIe CXEMBI IIPO-
H3BOACTBEHHBIX ITPOI[ECCOB CO3JAIOTCSA B CIEI[HATIbHOM Ipa)HYeCKOM PeJaKTOpe H BKITIOYAIOT
MacTep—OOBEKTEI, CPEeIH KOTOPBIX €CTh IIPOH3BOIACTBEHHEBIE I[ETTIOYKH, MATEPHAIIPHBIE PECYPCHL,
IIPOAYKTHI M ITP. Taxum 00pa3oM, B paMKax OJTHOH IIPHKJIaJHOH IPOrpaMMbl COBMEIAOTCS () VHK-
1 SCADA-cuctemsl 1 MES-cuctemel (Manufacturing Execution System — ITponsBoacTBeHHas
HCITOJIHUTeNbHasA cucTeMa). Mcmonp3oBanre DDE-o6MmeHa H O LE-TeXHOIOTHH ITO3BOISIOT Opra-
HH30BATh CBSA3b C VCTPOHCTBAMH BBOJA-BBHIBOJIA, a TAKXKE C CHCTEMAMH BepXHEro YpoBHSI MRP
(Management and material Resource Planning- cucteMa IIaHHPOBAHH S PECYPOB ITPEMIIPHSTHA).
InTrack BximrouaeT B ce04, momoOHo InTouch, Taru, TekyiHe H HCTOpPHYeCKHE TPEHIBI, allapMBbl,
ClleHapHbIe (DYHKI[HH H MacTep-00BeKTHl. 3a CUET BCTPOEHHBIX () YHKIIHI OTKPBIBAETCS BO3MOIK-
HOCTh aBTOMAaTH3AI[HH 33J1a4 y4YeTa, IDTaHHPOBAaHNA U JHCIIETUEPH3AI[HH ITPOH3BO/ICTBRA.

InBatch — rimGkas cucreMa yIIpaBIeHHS IIPOLECCAMH JO3HPOBAHMS H CMEIIIEHHSI B MeTaJl-
JTYPrHYeCKOH, XHMHYECKOH, IMTHINEBOH H AP. OTPACILIX IIPOMBIIIIIEHHOCTH. UMeeTCsI BO3SMOKHOCTE
MOJIEIIMPOBATE IPOLIECCHI, CO3aBaTh PELENITH H HMHTHPOBATh X HCIIOTHEHHE, a TAKXKE YIIPaB-
JISITh pealbHBIM ITpolieccoM. InBatch TecHo mHTerpupoBan ¢ InTouch, 4To 1mo3BonseT oneparopy
BECTH MOHHTOPHHI ITePHOAHYECKHX ITPOLIECCOB JO3HPOBAHU A H cMellleHHI. KpoMe Toro, InBatch
HMeeT HaOop (pyHKIHIT 1 HHTerpaia ¢ ERP-cucremanmu (Enterpnise Resource Plannming — cu-
cTeMa ITTaHHPOBAHH S IIPOH3BOACTBA ), B TOM YHCIE OCYIIECTRISTH IUIAHHPOBAHHE CPOKOB, MaTe-
PHAJIOB U IIPOH3BOCTBEHHEIX PE3VYIIBTATOB IIPOHN3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomnipro yTHiIHTE Application Publisher BEIMOMHSET PyHK-
I[HH ITpeoOpa3oBaHH co3MaHHbIX InTouch mpHokeHHH B BHJ, JOCTYITHBIH JIJISI IIPOCMOTPA C JIFO-
00ro yAaJIeHHOI' O Y3I1a, H YIIPaBIIEHH S IIPOH3BOICTBEHHEIM ITPOI[ECCOM B PEKHME PeallbHOI O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. mossminack HoBasd BepcHd InTouch 8.0 makera FactorySuite A2 Ha 1m1aT-
¢popMe ArchestrA xommraHnH Invesys, oOBeIHHSIONIEH Bce KOMIIOHeHTHI FactorySwuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep ITpuioxkeHHi Industrial Application Server (IAS), mprmies-
it Ha cMeHY Industrial SQL Server. IAS Bximrodaer BJ] Galaxy co cpemoil pa3pa0OTKH IIPHIIO-
kxeHui IDE (Integrated Development Environment) u cpegoii nermonHenns. IAS oGecrieunBaer
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IAS B otmumie ot InTouch 7.11 omepupyeT He ¢ Taramu, a ¢ oObekTaMH ("aHAIOrOBOE YCTPOH-

CTBO",

dopmel Archestr A obecrieunBaet mHTerpario IAS, BJI Industrial SQL Server u SCADA-cHCTEMBI

M CKPETHOE YCTPOHCTBO", "tmaTdopMma”, "mepeknrodarens” u Ap.). Mcrmoas30BaHme TDIaT-

InTouch 8.0, cokparnas BpemMsa pa3paOOTKH IPIIOKEHHH IS aBTOMAaTH3aI[HH BCErO ITPOH3BOJI-
ctBa. ArchestrA, TakrmM oGpaszomM, 3aronHsgeT HuIry Mexay ACY TII u ERP- cucteMaMi BepXHETO
YPOBHSL

SCADA-cuctema Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cucTeMa, HMerOIasa cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHHe B Poccuu H crpaHax CHI'. Trace Mode sBIsSleTCS HHTETPHPO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, Korjia pa3paboTka IIPHIOKEHHH IS OTIlepaTOPCKHX
CTAHIIHH H KOHTPOIIJIEPOB ITPOM3BOIUTCS B paMKaxX OJHOI O IMpoeKTa Ha 0asze eguHoro I10. 3a cuer
HCITOJIb30BAHU S ITIPHHITHIIOB aBTOIIOCTPOESHHS ITPOeKTa COKPAIAlOTCS BpPeMs ero pa3paboTKH U
CTOHMOCTb.

Apxutekrypa cucteMsl Trace Mode —3TO KIIMeHT-CepBepHas apXUTEKTYPa C HCITOIIb30Ba-
HHeM o01meH MoftenmH 00bekToB DCOM mra OC Windows NT/2000/XP. OcnoBy Trace Mode co-
CTABIISET MOIIHBIH cepBep H B[ pearbHOro BpeMeHH. CBSI3b ¢ KITHEHTCKIMH MOYIISIMH, ITPHIIO-
keHrsaMH SCADA-cucteM, YCO u CYB]JI ocyinecTBIsSeTca Yepes CTaHAapTHBIE HHTePdeiChI
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHBIE (PYHKIIHH cHcTeMBI Trace Mode 5:

1) MonympHas CTPYKTYpa ¢ YHCcIIOM KaHaltoB oT 128 g0 64000x16.

2) BerpoeHHas mojjiepkkKa POCCHICKHX KOHTpoOIniepoB PemmkoHT, JlommkoHt, 111711,
KPYHN3, MOK, 5K2000 u gp.

3) lommepxKa MeKIyHAPOLHOIO CTaHAapTa Ha CpeCTBa IIpOrpaMMHPOBAaHN S KOHTPOJLIIE-
poB IEC 61131-3.

4) bubmioreka ApaiiBepoB KOHTpomepoB (pHPM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpexactBa mporpammMupoBanusg PC-base xoHTpomiepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) BerpoenHas cucremMa 0ojsiee 150 anropurMoB ACYTII, B TOM 4clie alropHTMBI (PHIIb-
Ttpaiy, [11- u IIW]]-peryimpoBaniss, He4eTKOE H IO3HIIHOHHOE peryiinposanue, IHHIMM-1mpeosd-
pa3oBaHNE U Jp., a TaKKe aJallTHBHAA HaCTPOHKa PErYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHMBAHHS IT0Ib30BATEIBCKHX alTOPHTMOB H (DOPM OTOOpaKeHH
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CyTh aBTOIIOCTPOEHHS, YCKOPSIOIIETO Pa3padbOTKY IMPOeKTa, 3aKIFOYAETCSI B aBTOMAaTHYE-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHaJIOB OIepPaTOPCKIX CTAHI[HI M KOHTPOJUIEPOB Ha OCHOBE HH(OP-
MaI[MH O YHCIIe TOYEK BBOa-BBIBOJIA, HOMEHKIIATYPE KOHTPOILIEpoB H Y CO, XapakTepe CBSI3H
Mexay IIK u ITJIK.

brarogaps aBrornocrpoeHuIo, paspadorka ACY TII cBoguTCS K CIIEIYIOIIEMY:

- B paGouem mone PegakTopa 6a3pl KaHAIOB pa3MeM[alOTCsI HKOHKH (00BEeKTEI) KOHTPOJI-
JIEPOB H OIEPATOPCKHUX CTAHIHH.

- YKa3bpIBaIOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAlIMYHe HH(OPMAI[MOHHOIO OOMeHa
MEKIY V3ITaMH.

- 3ammycKaeTcs aBTOIIOCTPOEHHE, KOTOPOEe aBTOMAaTHYeCKH (popMHpyeT 0a3bl KaHAJIOB ITPO-
eKTa.

PazpaGoTka rpadideckoro Hurepdeiica OCyIecTBISIETCA ¢ IIOMOINLI0 PelakTopa mpej-
CTABIIEHIS JAaHHBIX (aHAJIOTHYHOTO PegakTopy Oasbl KaHAIOB), KOTOPBIH ITO3BOISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOIOIHYECKHX 00BEKTOB H JHHAMHYECKHE OOBEKTHI (IHCTOIpaMMBI, TPEH/IBL,
OeryiiHe JOPOKKH H ITp.). bHOmHOTeka 00beKTOB BKIFOYAeT EMKOCTH, TeII000MeHHHKH, KHOITKH
u jp. Ilonmp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHEIE (POPMBI KaK
ActiveX u BcTpouTh HX B Trace Mode. BosMoykHa oTnajKa mpoekTa H3 pefakTopa Trace Mode B
PEXRIME PealbHOI'O BPEMEHH.

[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocyIecTBISeTCS
CBSI3b ¢ o(pHcHBIMH NpHiokeHsIMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpavmanmu [TAPYC u TAJTAKTHUKA Ha ypoBHe ACVII.

OcHoBy 10 mucneTdyepckoro ypoBHSA yiipaBiieHHS cocTaBIsioT MPB. MPB Trace Mode —
3TO CEPBEP PEATILHOIO BPEMEHH, OCYIIE CTBIISFOIIHHI ITPHEM JAaHHEIX C KOHTPOIUIEPOB, VIIPABIEHHE
IIPOIIECCOM, BH3yalHM3alHio HH(popMmanuH, pacdeT TOII, BelleHHe apXHBOB (C JHCKPETHOCTBIO
0,001 c).

Trace Mode cozepxuT cpescTBa I pa3padboTkH APM pyKoBOAHTEISI ¢ TIOMOIIBIO MOTY-
el Supervisor, KOTOpbIe MMPeJOCTaRISIOT PYKOBOJAUTEIIO BCKO HEOOXOMHMMYHO HH()OPMAIIHIO O Ia-
paMeTpax M COCTOSHHH TEXHOIOTHYECKOTO IIPOIlEcCa.

Trace Mode mo3BongeT co3aBaTh pe3epBHpoOBaHHEIE MHOroyporRHeBble ACY TII mac-
1mTa0a MpeAImpHATHA Ha 6a3e BeIyInHxX ceTeBeIX OC ¢ oOMeHoM ITo ITpoTokony NetBios, NetBEUI,
IPX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIETIEHHEM CIeIYyIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJIIEPOB, JTHCIICTUYEPCKOI'O H aIMIHICTPATHBHOI'O.
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Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

OdopmIeHHE OTUETOB O XOJIe TEXHOIOTHYECKOr O IMPOIeCCa OCYIIECTBIIETCS C ITOMOIIBEO
CepBepa JOKYMEHTHPOBAHH A, CepBep IMMPHHHUMAET JaHHBIE OT VAAIEHHBIX MOAYIIEH H 00padaThI-
BAeT MX B COOTBETCTBHH CO CI[eHApPHSIMH. [ ' OTOBEIE OTYETHI MOI'YT OBITh 3aIlCAHEI B (Paiill, BhIBE-
JIeHHI Ha ITe4aTh, SKcIopTHpoBaHbl B CYB]I nmm nmpexacraBieHsl B Internet. JInsg oOmeHa HHpOP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepep Trace Mode. TexXHOIOrHsS TOHKOro KJIIHEHTA
ITO3BOIISIET OCYIIECTRIISTh BH3YAIIH3AIIHIO ITpoliecca, (POPMHPOBATEH TPEHABI H alTapMbI, ()OPMIpPO-
BaTh YIIPABILIIOIIHE BO3IeHCTBHA ¢ IToMOIb0 Web-0poyzepa.

Trace Mode mogmepxHBaeT TEXHOIOTHH TeneynpaiaeHnsd yepe3 GSM u SMS. GSM-ak-
tHBaTOP I Windows NT 1pegocTaBiseT ITOIb30BATEISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
ITIO3BOJISIET TIepelaBaTh ¢ COTOBOIO Tejle(pOHa KOMaHIbI YITPARIIEHHS, ITOITy4aTh HH(OPMAIHIO 10
3aIlPOCY C COTOBOTO TeNe(OHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I"'epmani)

OcHoBy WinCC cocTaBirgeT 6a30Basg CHCTEMA, ITOAePKHBAOINasd OCHOBHbBIE HHTEP(EHCHI
SCADA-cucrteMm,- OPC, ActiveX, ODBC, SQL u ap.

B coctaB 6a30BOH CHCTEMBI BXOAAT cleayrolie KoMITOHEHTRI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOHSAET CIeAYIOIHE () YHKITHH:

1) O030p JaHHBIX MpOoeKTa H IIT00aIbHBIX YCTaHOBOK CHCTEMBI,

2) 3aryck cpeibl pa3paOd0oTKH HIIH HCIIOMHEHH S, (popMHpoBaHHe 00Iei 0a3bl JaHHBIX IIe-
PEMEHHBIX H COOOIIEHHI ¢ KOHTPOINIEPOB Simatic;, ocylnecTBIeHHe KOMMYHHKAIIHI ¢ KOHTPOII-
JIepaMHu,

3) KoHpHrypaliro MHOTOITOIb30BaTeNb CKOH KIIHEHT -CEPBEPHOH CETEBOH CHCTEMBEL.

4) Graphics Designer ucronb3yercs I CO3IaHHI MHEMOCXEM H JHHAMHYECKUX I'padu-
YeCKHX 3IIEMEHTOB C HCITOIb30BAHHEM:

5) CraHgapTHBRIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYTOJIbHHKOB, KPYTOB, CTaTHUYECKOMH
rpa(pHKH H IIP.);

6) IToms30BaTens KX 00heKTOB yIIpaBIeHHd, ActiveX 00BeKTOB;

7) Pexaima On-line, mogaepxxu OLE Automation.

Alarm Logging nmprMeHseTcs 1715 cOopa H apXHBaIHH cOOBITHI B cHeTeMe. [TocTymarorie
cOOO0IIEHHI OTOOPaKAIOTCA, a TAKKE MOI'YT T€HEPHPOBATh 3BYKOBEIE CHTHAIIBI TPEBOTrH. Coo0IIe-
HHS MOT'YT ITOATBEPAKIATHCS OIepaTOPOM (KBHTHPOBATHCS) B 3aBHCHMOCTH OT CTEIIEHH BaXKHOCTH.

AOKYMEHT NOAIMCAH OBAHIS H3MEPIEMBIX BEIIMYHH. APXUBAIHA TIPO-
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apxXHBa OTOOpa’karoTCs B BHAE KPHBBIX HIH TaOIHII. BO3MOXKHO (pOpMHpPOBaHHE JAaHHBIX IS CTa-
THCTHYECKOH OLIEHKH PabOThHI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB Ha BHEIIHII HOCH-
TEIIb.

User Arcluv cirykuT JJ1s1 XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (POPME 3aIlHCEH CO CBO-
OOIHO-TIapaMeTPHPYEMOH CTPYKTYPOH, OIPEAeIsIeMOH IT0JIb30BaTeneM. JlocTyIl K 6a3aM JaHHBIX
ocytecTBIgeTca Kak yepe3 ODBC u SQL, tak i yepes WinCC API.

Report Designer cinyKHT JJII TeHepallHH OTYETOB B CBOOOHO-IIPOrPaMMHPYEMOM (pOp-
MaTe, VIIPABIISEMBIX COOBITHSAMH HIH I10 BpEMEHH. | eHEPHPYIOTCS ITPOTOKOIBI ITOCT YITAOIIHX CO-
OOIIEHHH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOJBI ITOIB30BATENILCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEBIX H T.JI.

Global Scripts cIyKHT IJI ITpOrpaMMHPOBAHHS TeHCTBHH, ITPOH3BOJIHMBIX ¢ 00beKTaMH,
a TaK’Ke IPOorpaMM, BEITIOHSIOIIIXCS B (DOHOBOM peknmMe. (DYHKIHH, HalTHCAaHHBIE TTOIh30BaTe-
neM Ha si3eIKe ANSI-C, MOI'YVT CUMTEIBATE M YCTAHABIHBATh 3HAYCHH I IIEPEMEHHBIX, BRI3BIBATh Ha
5KpaH HOBBIE H300paKeHHS, TeHEPHPOBATh COOOIEeHH 00 OMIHOKaX, TeHEPHPOBATh IIPOTOKOJIEL,
TTOAKIIIOYATh JHHaMHYecKHe OnOmoTekH (DLL) u 1p.

User Administration cayuT IS yIIpaBJIeHHS IpaBaMH JOCTYIIa ITONIb30BaTelIeH B CH-
CTEME.

Ko BceM nepeuriciieHHBIM MOAYIIM WinCC mmveeT API mHTepdeiic. CrcTeMa ITOmIe piKH-

BaeTcsa OC Windows NT SP6 mmm Windows 2000 SP2 (cuctemuas mmHa PCI).

Ykazanue no mexHuxe o ezonacHocmu.
YKa3zaHH 110 TeXHHKE 0e30IMacHOCTH ITPH BBITIOJIHCHII HﬂﬁﬂpﬂTGpI{BIX pﬂﬁGT ITPHBCACHBI

B ITPHJIOKEHHE A.

VKazanusa no 6binoiHeHUI0 140 opamopHoil padomal:

1) Ha maGoparopHoii cTolike «Mojens 3rmeKTpocTaHITHH Nely coOpaTh cxXeMy J1adopaTop-
HBIX HCITBITAHHI, COOTBETCTBVIOMIVIO peknMy Ne3. Ilepekmnrouarenn pexXuMa VyiipaBlIeHHS SA2
MoayiIsa «llpeobGpazoBaTeils YacTOTRI» H SA]l MOAVIS BO3OYVKICHHS TEPEBECTH B ITOIOXKEHHE
«ABTY».

2) Ha maGoparopHo# cTolike «Mojenb 37IeKTpocTaHIHH Ne2y» coOpaTh cxeMy JabopaTop-
HBIX HCITBITAHHI, COOTBETCTBVIONMIVIO peknMy Ne2. [lepexmnrouarernn pexXuMa VyIipaBlIeHHS SA2

Moy «lIpeobGpazorarens 4acToTely H SAl MoOmynsa BO30OYKIeHHS IEPEBECTH B ITONIOKEHHE
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4) Ha mepcoHalIbHOM KOMIILIOTEpE IIEHTPAIH30BAHHOIO KOMIUIEKCAa IHCIIETYEPCKOrO
yriparineHusa (LKJY) zamycturh rporpaMMubii komimieke «DeltaProfi» (ITyck — IIporpaMmer —
JIaGoparopubi komiieke — DeltaProfi). 3arpy3urs HeoOXOIHMYIO KOH(PHIYPAIHIO IIPOTIPAMMEI
KoMaH10H «Padoter — U5C — Kommeke 1Y — OnTHMH3AIHS PEXKHMOBY. 3aIlyCTHTh IIPOrpaMMy
B paboTy KHOITKOH «lIyCK» HIIH KOMaHIOH I'TTABHOI'O MEHIO « YIIpaBileHHe — [IyCK» HWIH ropauen
KIIaBHIIEH F5.

5) Ha nepcoHallbHOM KOMITBIOTEPE MO EIH 3NIeKTpocTaHIHH Nel 3aITyCTHTE ITPOTrpaMM-
HbIH KoMImiekc «DeltaProfi» (ITyck — [Iporpammer — JIabopatopHsIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOHMYIO KOH(PHIypaIlHIO ITporpaMmMbl KoMaHAoH «Paborer — MOC — DnnekrpocTaH-
I1Hg Nel — OrrrHMH3aIM A PeKHMOBY . 3aIIYCTHTE IIPOrpaMMy B padoTy KHOIKOH «I1yCcKk» HiIH Ko-
MAaHJI0H I'TITABHOT'O MEHIO « YIIpaBlIeHHe — [ IyCKy» MM ropsyen KiIaBHIneH F5.

6) Ha mepcoHaIbHOM KOMITRIOTEPE MOJAEIH 3MeKTPOoCcTaHIMK No2 3aITyCTHTBH ITPOTrPaMM-
HeIH Komimieke «DeltaProfi» (IIyck — [Iporpammer — JIaGoparopHslit kominieke — DeltaProfi). 3a-
I'PY3HTh HeOOXOHMYIO KOH(PHIypaIlHIO ITporpaMmMbl KoMaHAoH «Paborer — MOC — DnnekrpocTaH-
11U Ne2 — OInrHMH3aIM A PEKHMOBY . 3aIIYCTHTE IIPOrpaMMy B padoTy KHOIKOH «I1yCcK» HIH KO-
MAaHJI0H ITITABHOT'O MEHIO « YTIpaBlIeHHe — [ IyCK» HIIHM ropsyen KiaBHIneH F5.

7) JlucTaHITMOHHO BKIFOYHTE BRIKIOUaTeIH Q06 M Q7 »mekTpocTaHIH Nel (IIerrykoM ne-
BOH KHOITKH MBIIH I10 H300paKeHHIO BBRIKIIFOYATEIS Ha MHEMOCXEME JIOKAJIBbHOI'0 KOMIUIEKCA
YIIPaBIEHH S AIIEKTPOCTAHIINA ). AHAJTOTHYHBIM 00pa30M BKIIFOUHTE BEIKIIFOUATEIL Q0 Ha BIEKTPO-
cTaHIu No2. Ha 1ieHTpaIn30BaHHOM KOMIUIEKCE QU CIIETYEPCKOrO YIIPABIEHH I ITOIaTh KOMAHIbI
Ha BKJIFOUEHHE BBHIKITIOYATENIEH JIMHHH 3IeKTporepeaul W1 co CTOPOHEBI 3JIeKTpocTaHI[MH Nel 1
Ne2.

8) Ha snexTpocTtaHIi Ne2 JHCTAaHIIHOHHO BKIIFOUHMTH BREIKIFOUATENh Q1. IOJarOIIH ITH-
TaHue oT Moy [1Y Ha nmpusogHON ABHratens M. OTKpPBITE JHATIOTOBOE OKHO YITPABIEHHS KO-
MaHJIOH ITIaBHOT' O MeHIO «CeTh — YIIpaBleHHe — JIOKaIbHOe VITpaBIIeHHEY. MI3MeHsIs ITOI0XKe-
HIE IIPOrPaMMHOI0 PEryiIaropa «YIIpaBlIeHHe MOIIMHOCTHIO TYPOHMHEI», YVCTAaHOBHTH HOMHHAIIb-
HYIO YaCcTOTY BpalneHHd arperata 1500 o6/MIH, COOTBETCTBYIOIIYIO YeTaBKe IT0 yacToTe S0I'I Ha
MOJYIIe ITpeoOpa3oBareisd YacTOTHL. [logaTh AMCTAHIIHOHHYIO KOMaHAY Ha BKIIIOUeHHE TeHepa-
TOPHOr'0 BRIKIIrOUaresa Q3. BKmrounts nepekinroyarells «CeTh)» HCTOUYHHKA BO3OYKIEHHS CHH-
XPOHHOI'O reHepaTopa. JHCTAaHIIHOHHO BKIIFOUYHTE BEIKIIFOUATEb (Q2, ITOAArONHH TOK B OOMOTKY
BO30YKIEHHS CHHXPOHHOIO reHeparopa G. MI3sMeHSS ITONIOXKEeHHE IPOrPaMMHOIO Peryisaropa
«YTIpaBJIEHHE CHCTEMOH BO30OYKIEHII», YCTAHOBHTH BEIMYMHY TOKA BO30YKIeHH S CHHXPOHHOI'O
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Ha JIIHI[EBOH ITaHelIn MOJIVIIS H3MEPHTENIS CKOPOCTH. FI3MeHsIs ITOIOXKEHHE IIPOrPaMMHOTO PEry-
ISTOpa «YTIPaBIIEHHE MOIIHOCTRIO TYPOHHEI», IIEPEBECTH CHHXPOHHBIN I'EHEPATOP B PEKIM BEI-
JayH aKTHBHOH MOIITHOCTH J0BT.

9) AHaIOTrHYHBIM 00pa30M, BBECTH B pa0OTY 3HEProOJIOK Ha 3IeKTpOocTaHIIHH Nol .

10) Ha LIKJIY o mokazaHusaM Ha MHeMocxeMe [TK ompeenmTh BeTHIHHY aKTHBHOH MOITI-
HOCTH, IIepeJaBacMOH B SHEPTrOCHCTEMY S1, OonpeAenuTh BEMNYHHY PeaKTHBHOH MOIIHOCTH, I10-
TpeOIIeMOH U3 SHEPTOCHCTEMEL S1, BETMUIHLI aKTHBHOH H PEAKTHBHOH MOIITHOCTEH, IIepeaBac-
MBIX IO JIMHUH 3JIEKTporiepeaayd W1, H BEIMYHHY CYMMAapPHBIX ITOTEPh MOIIHOCTH B CETH.

11) IIpon3BeCcTH OIITHMH3AIHIO PeKHMa PaO0TH SHEPTOCHCTEMBI € I[EIbI0 CHIDKEHH S I10-
TEPh MOIIHOCTH B ceTH. /i1 aToro, Ha LIK /Y BeIOpaTk koMaHay «CeTs — YIpaBineHHe — JIH-
CTAHI[HOHHOE VIIPaBIIEHHEY. B MOSBHBIIIEMCS JHAIIOIOBOM OKHE, C IIOMOIIBIO PETYIISTOPOB «Pe-
aKTHBHAS MOIIHOCTE» OIIOKOB « INMeKTPOCTAHIM A Ne ] », « OneKTpocTaHIa Ne2y» H3MEHHTE PEKHM
PadOoTHI 3HEPTOOIOKOB AJIEKTPOCTAHIIHI IT0 PEAKTHBHON MOIITHOCTH C IIETIFFO CHIKEHHS CyMMap-
HBIX ITOTEPh MOIIHOCTH B CETH, ITPH 3TOM, MOII[HOCTH, IIepelaBacMas B CHCTEMY S1 JOKHA OCTa-
BaThCS HEM3MEHHOH. BHIIMaHHe, ITPH PeryIHPOBAaHHH peXHMa paboThl TeHepaTopa 110 PEAaKTHB-
HOH MOIITHOCTH, HEOOXOIHMO CIIEIUTE, YTOOBI TOK BO30VYKIEHH I He TIPEBLIIIAN 1,2 A.

12) Ha IIKJIY o mokazaHmsaM Ha MHeMocxeMe [TK ompeemTh BeTHYIHY aKTHBHOH MOITI-
HOCTH, IIEpedaBacMOH B SHEPrOCHUCTEMY S1, ONpeAenUTh BEMNYHHY PEAKTHBHOH MOIIHOCTH, I10-
TpeOIIsIeEMON U3 SHEPTOCHUCTEMBI S1, BEMYHHBI aKTHBHOH H PEAKTHBHON MOIITHOCTEMH, IIepelaBac-
MBIX IO JIMHHH 3IIeKTporiepeaau W1, H BeTHYHHY CYMMAapHBIX ITOTEPh MOIIHOCTH B CETH.

13) OTKIOYHTH reHepaTop 3iaekTpocTaHIMH Ne2 oT ceTH. {151 3TOro, IMoJaTh JHCTAHIH-
OHHVIO KOMAaHAY OTKIHOUEHH S BRIKTIOYaTeIsa Q3. OTKPHITE JHATIOTOBOE OKHO VITPaBJICHH S PeKI -
MOM padoTHl 3HEProdiaoka KOMaHIOH ITIaBHOIo MeHIO «(CeTh — YIpaBicHHEe — JIOKalnbHOE
VIIPABIIEHHEY. Y CTAHOBHUTH PETYILITOP « YIIPABIIEHHUE CHCTEMOH BO30YKISHHSI» B KparHEE JIEBOE
ITOIOKEHHE. J[HCTAaHI[HOHHO OTKIIIOYHTEH BRIKIIIOUATENL Q2. YCTAaHOBHTH PETVIIATOP «YIIPaBIIE-
HIE MOIITHOCTBIO TYPOHHEI) B KpaHHee JIEBOE ITOIOKEHHE. JIMCTAHIHOHHO OTKIIFOUNTE BEIKIIFOYa-
Tenb Q.

14) AHaIOrHYHBIM 00pPa30M OTKIIOUHTE TeHepaTop 3IeKTPocTaHIHH Nel OT ceTH.

15) Ha IIK/TY momaTe KOMaHABI Telle OTKIFOUEHHS BCEX BEHIKIIOYATEIEH B 3IIEKTPO3HED-
TeTHYECKOH CHeTeMe. OTKIIOUHTE aBTOMAThI HCTOUHHKOB IIHTAHHS MOJIETIEH ATIEKTPOCTaHIHI Nel
H No2.

16) OcTaHOBHTE pabOTY ITpOrpaMM YITPaBJIeHHS Ha 3NeKTpocTaHIHIX Nel o No2 KHOITKOH

AOKYMEHT MNOANMCAH e — CTOIm» HIH Topsueil KaapuIeit F6. AHamo-
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HOBC pﬂﬁﬂT BI ITPOI'PaMM Ha JIOKAJIbBHBIX KOMIUICKCAX VIIPABIICHI A SJICKTPOCTaHITIAMIL, ITPOI'PpaMM-

Hoe obGecnieueHHe Ha [{IKJ[Y BpIgaeT cooOIeH e, 0 TOM, YTO OJHH H3 KIIHEeHT OB HH(OPMaIHOHHOMH
CETH OBIII OTKIIFOUEH. OTO HE SBJISIETCS OIMHMOKOH.

17) IIpoaHamu3HpoBaTh ITONYYEHHbIE JaHHEIE, IIEPEUYHCIHTh (PAaKTOPBI, BIHSIOIIHE Ha Be-
JTHYHHY ITOTEPh AIEKTPHYECKOH SHEepPrHH B PacIpedelTelIbHOH CEeTH, OOBSCHHTEL BIIHSHHE pe-
KIMa pabOTHl CHHXPOHHBIX T'eHEPATOPOB 10 pPeaKTHRBHOM MOIIHOCTH Ha PeXHM paldoThl pacIipe-
IEeIINTeIIBHOM CeTH, YKa3aTh JPyrHe (paKTOPHI, BIMSIOINHE Ha ITOTEPH 3JIEKTPHYECKOH SHEPIHH B

pacrpeemHTe IbHOR ceTH. OQOPMHTE OTYET 110 JTaOOpaTOpHOH padoTe.

Codeporcarue omuema:

OT4YeT JOIKEH COLEPXKATH:

1. Haseanue paboTHI,

2. Llenp paboTHI,

3. Kparkie TeopeTHUECKHE CBEICHH S,

4. OrmucaHie HCIoIb3yeMOro o00pyI0BaHH H MaTepPHAaJIOB,
5. Ilopsapok BeITOIHEHH S PaOOTHI,

6. Berunciennsa n o6padorka pe3yIbTaToB,

7. BEIBOJIEL.

Koumponsrsie sonpocoi:

1. Cxema nmogkmrodeHH I MojieMa (3 (pa3eI-3eMiIs) Ha ITyHKTe yipaBiieHHI (11Y).
CxeMa MogKIrOYeHH I MojieMa (2 da3si-(haza) Ha IMyHKTe yIrpaBieHHT (I1TY).

. Cxema nogkmnrodeHHS MojeMa ((aza-¢asza) Ha MyHKTe yirpaBineHHA (I1Y).
HaszHaueHHe anmapaTypsl, BXOASIIEH B BRICOKOYacTOTHEIHN (BY) KaHai CBS3H.
. UH(opMaLMOHHBIE TTapaMeTPhl MOAEMA.

OCHOBHBIE 3IIEMEHTHI MOJIEMA Iepeaatil, €10 CXEMd H pﬂﬁDTﬂ.

e = NV R S UC I S

. OCHOBHEIE 3IIeMEHTHI MOJIeMa IIpHeMa, ero cxeMa H padoTa.
8. Teopusa nepegaun HH(POPMAIHH.
9. CIpyKTypHas cXeMa IepeJaqi HH(OpPMaIlHH.

10. Kimaccupukaliisg HHpOpMaI[HOHHBIX CHTHAJIOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jlabopamoprasn padoma Neb. /[ eueHmpanuso6aHHble KOMNJIEKCHL PeleUHOU 3Ai{Umbl

H asmomadmuKi 3JJIEKMPOIHEPEMUUECKHX CHCMEM

Ilens pabomer: V3yuynTh TIPHHIMIIEL peaH3aliH KOMIUIEKCa pelleHONH 3alllHTHI H aBTO-

MATHEH 3JICKTPOCTAHITHIT C ITPHMCHEHHEM THIIOBBIX yCTpDﬁETE

OcCHO6bl meopuu:

COBpeMEHHBIE CHCTEMBI VIIPABJIEHHS XapaKTEePH3YIOTCS TePPHTOPHAIIBHON M (DYHKIIHO-
HaJIbHOH PacIpelelIeHHOCTRIO YCTPOHCTB cO0opa JaHHBIX U VIIPABIIEHH . KOHTPOIb XO[a TEXHO-
JIOTHYECKOr 0 IPOIlecca H YIIPaBJIEHHE HH30BOH aBTOMAaTHKOH OCVYILECTBIISIETCS OIIEPATOPOM C aB-
TOMaTH3HPOBAaHHOI O pabodero mecra omeparopa (APM) win onepaTOpcKoH CTaHI[HH, COCTOS-
II[ei, KaK ITPaBIIIO, H3 IIBETHOrO IrpapMueCKOro JHCITIES C KIaBHATYPOIl, YCTaHOBIEHHBIX B OIle-
paTopckoM ImoMelneHuH. [Ipin HeoOXomMMOCTH ycTaHOBKH APM-oreparopa B 1eXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHBIE pabo4YHe CTAaHIMH CO BCTPOEHH O KIIaBHATYPOH HIIH BBIITOJIHEHHOM B ITBIIIE
- BIIAr O3aIIMIIEHHOM HCIIOITHEHHH.

[IpeacrapneHe JaHHBIX B peaIbHOM MacITade BpeMeHH 0 XOJIe TEXHOIOTHYECKOIO ITpo-
I[ecca, BU3yaIH3al[is IpoIlecca B BHAe MHEMOCXEM, COCTaBIIEHHE OTYETOB H I'pa(pHKOB, CHTHAIIH-
3al[Ms1 OTKIIOHEHHH ITapaMETPOB H APYIHe HEOOXOAHMEBIE (DYHKIIHH OCYINECTBIISIOTCS C ITIOMOIIBIO
crieranpHOro mporpamMmaoro odecrneueHnss SCADA-cucreM. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cO0pa JaHHBIX H OIEPATHBHOI'O JUCIIETUYEPCKOTO YIIPaB-
TIeHH ) pa3zpabaThIBanach, KaKk YHHBePcalbHOE MHOIO(DYHKI[HOHAIIFHOE IIPOrpaMMHOe o0ecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIFOINEE OIEpaTHBHOMY IIEPCOHATY HanOonIee 3(pPeKTHBHO
VIIPABISTh TEXHOIIOTMYECKHM ITpoleccoM. IIo Mepe pasBHTIHS IPOrPaMMHBIX M aIllapaTHBIX
cpeacTB HaOmomaeTcs puMeHeHne SCADA -CHCTEM Ha HIDKHEM, KOHTPOJUIEPHOM, VPOBHE.

OcHoBHBIE PYHKIIHH SCADA- cHcTeM:

1) cOop JaHHBIX O ITapaMeTpax Ipoliecca, IIOCTYIAIIHX OT KOHTPOIUIEPOR HIIH HETIOCPE/ -
CTBEHHO OT JATYHKOB H HCIIOJIHHUTEIBHBIX YCTPOHCTB, HAIIPUMED, 3HAUEHHS TEMIIEPATVYPHI, 1aB-
JIEHHS M IPYITHX IIapaMeTPOB, ITOIOKEHHE KilallaHa HIIH Bajla HCIIOJIHHTEIFHOIO MeXaHH3Ma,

2) obpaboTka H XpaHeHHe (apXHBHPOBAHHE) ITOJTYYeHHOH HH(popMaIHH. [1og o0paboTKoH
HH()OpMAaIIHH ITOHHMAEeTCs BEITOITHEHHE () YHKI[HH (PIIILTPAIHH, HOPMAaJIH3al[HH, MacIITaOHpoBa-
HHS, THHEApH3al[HH JJII IIPHBEAeHHS JaHHBIX K HYKHOMY (pOopMarty,

3) rpadpuyeckoe IpeJcTaBIeHHE B IIH()POBOH, CHMBOIIbHOH HIIH HHOH (popMe HH(POpPMAITHH

JAOKYMEHT MOANMUCAH
SMEKTPOHHOM MOAMUCHIO
CepTuchukar: . 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoBa TateAHa AnekcaHapoBHa

, IIPEACTABIICHIC 3HAYeHHH IICPEMCHHBIX B BHIC

TpaMM, aHHMAIHT,

Nencreutened: ¢ 20.08.2021 no 20.08.2022
68



4) CHTHaITH3aIugI H3MeHEeHHIH X0a TeXHOIOTHYeCKOro Mmporlecca, 0coOOeHHO B ITpejaBa-
PHITHBIX H aBAPHIHBIX CHTYAL[HSIX B BHIE CHCTEMEBI a1apMOB. [IpH 3TOM MOKET OCYIIECTBIISITHCS
PETHCTPALS ACHCTBHIL OOCITYKHUBAIOINETO IEPCOHAIA B aBAPHHHBIX CHTYAL[HSX,

5) (popMHpPOBaHHE CBOJOK, KYPHAJIOB H APYTHX OTYETHBIX JJOKYMEHTOB O XOJE TeXHOJIO-
THYECKOro ITpoIecca Ha OCHOBE HH(OPMAIHH, COOpPaHHOH B apXHBaX,

6) hopMHpOBaHHE KOMaH][ OIlepaTopa MO H3MeHEHHIO ITapaMeTPOB HACTPOHKH H peKiMa
PalbOTEl KOHTPOIIEPOB, HCITOJIHUTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE ),

7) aBTOMAaTHYECKOE YIIPABJIEHHE XOJOM TeXHOIOTHYECKOrO IPOI[ECCA B COOTBETCTBHH C
nMeromMHcsI B SCADA-cHcTemax anropurmamu yirpaBieHHS ([TH— ITH JI—-perymipoBaHne, 110-
3HI[HOHHOE, HEYeTKOe PeryIHpoBaHHe). JaHHbIe ()YHKIIHH peKOMeHAYeTCS HCIIOIb30BaTh IS pe-
IIIEHHA 3a{a4 HEBBICOKOTO OBICTPOMEHCTBHAL

Takmm o6pazom, SCADA-CHCTEMEBI SBJISIOTCS MOIIHBIM HHCTPYMEHTOM JIJIS pa3padOoTKH
[1O BepxHero yporHsa ACY TII. Ilpu stom oT paspadoruynka He TpeOyeTcs OONBIIMX 3HAHUI B
00GIaCTH IIPOrPaMMHPOBAHNS Ha S3BIKAX BRICOKOI'O VPOBHS.

SCADA-cHucTteMa InTouch ("Wonderware", CIILA)

[TporpammHoe obecriedeHre InTouch sSBIgeTcsS 00BeKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarmHHBIM HHTepdeiicom (HMI — Human Machine Interface) mmsa mporieccoB cOopa JaHHBIX H
VIIPaBIIEHHS, KOTOPOE IT03BOJISIET KOHTPOIMPOBAThk U VIIPABIISATE OOBEKTAMH H CHCTEMaMI, HC-
ITOJIb3YS IpadryecKie OOLEKTHI.

OcHoBHbIe (pyHKIMH HMI: oroOpakeHHe ImapamMeTpoB o0beKTa YIIPaBIIEHHS, O0ToOpake-
HHE TEKYIMX H HCTOPHYECKHX TPEHAOB, OTOOpaKeHHE M PErHCTPAIMd aBapHHHBIX CHIHAJIOB.
Cpenctea 00BEKTHO- OpHEHTHPOBAHHOTO ITPOEKTHPOBAHI A TTO3BONISIOT CO3AaBaTh JHHAMIUECKHE
H300paKeHIsL, IOJIEPAKNBAIOT HX BpalleHne, yOIHpoBaHIe, KOIIMPOBAaHHE, BCTABKY, CTHPaHHE
H JIp. OIepalii. AHHUMAI[HOHHBIE CBA3H IOAAEPKHBAIOT padoTy ¢ JHCKPETHBIMH, aHAIIOI OBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTATIBHBIMH H BEPTHKAIBHBIMH JABIKKAMH H KHOIIKaMH, a
TAKKE CBS3AHEI C Pa3MepPOM H I[BETOM TEKCTa, Er'0 MECTOIIOIOKEHHEM, BPAIIIEHHEM H MEPIIAHHEM.
InTouch comepxur OHOMIOTEKY MacTep-00BbeKTOB (Wizard), BKIIIOYAIOIYIO ITpeJBapHTEIILHO
CKOH()HT'YPHPOBaHHBIE BCIIOMOraTelIbHBIE CpeJCTBa — IEepPEeKIFOYaTelH, ITON3YHKOBEIE PETyIIs-
TOPBI, CUETUHKH. BO3MOKHO CO3aHIE COOCTBEHHBIX MACTEP-O0BEKTOR IIPHMEHNUTEIIFHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, sernsrommeecs gononmHenneM K InTouch, cogep:kur OHO-

nHoTeKy Oomnee yeM Ha 2000 MacTep-00BEKTOB, YHHBEPCaJIbHbIE cpeJicTBa ImpocMoTrpa Ha 200 daii-

AOKYMEHT MOAMNMUCAH H TIp.
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- DDE-o6men (Dynamic Date Exchange — mpumamideckmit oOMeH JaHHBIMH). BOTBIIIIH-
CTBO CEPBEPOB BBOIa-BEIBOA (HAIIPHMEDP, KOHTPOIUIEPH]) oaaepxmBaroT DDE-00MeH U1 Iepe-
nauyn JaHHBIX B InTouch-mipuioskeHne, u3BecTHOe NMpHIokeHHe Excel taxke ncronszyer DDE-
MmexaHu3M. Mcnoms3ya NetDDE, mocraBnsgemslit ¢ InTouch, momp3oBaTens moaydaeT BO3MOXK-
HOCTH CBS3H 110 DDE Mexny 3agayamMi Ha pasHBIX KOMITBIOTEPaxX uyepes ceTh. [logmepxupaercs
cBa13b Mexxay Windows, VNS u UNIX ¢ momomnsio mpoTtokonoB NetBIOS, TCP/IP u DecNET, a
TaKKe Yepes3 IOCIIEA0BAT b HBIH KaHall,

- OLE-Texnonorus (Object Linking and Embedding — BkmroueHHe 1 BcTpaHBaHHe O0BEK-
TOB). Mcrmons3yeTcs A1 B3aHMOAEHCTBHS C AP. ITOJIb30BaTeIb CKHMH ITPHIIOKEHHSIMH,

- OPC - nmporpanmsl (OLE for Process Control — OLE g1 yImpaBiIeHHS ITPOLIECCAMH ).

InTouch 7.11, nmognepxrBaemas OC Windows NT, sBiseTcsI OZHHM H3 KOMITOHEHTOB HH-
TErPHPOBAHHOIO MTAKeTa IIPOrPaMMHOI O OOeCIIeYeHH S ITTS ITOJIHOH aBTOMAaTH3aIHH ITPOH3BOCTBA
Factory Suite 2000.

KommoHeHTHl Factory Suite HCITOIB3yIOTCS Ha TPEX YPOBHSX aBTOMATH3ALIHH

- Ha KOHTPOIJIEPHOM YPOBHe (yIIpaBleHHe mpoiieccoM ¢ rmoMorpio 11JIK, YCO, pabourx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH30pPHOE YIIPaBIeHHe TeXHOIOTHYECKHM ITPOIleC-
COM);

- Ha ypoBHE MES-cHcTeM (OnepaTHBHO-AHCIIETYEPCKOE YIIPABIEHHE ITIPOL[ECCOM).

Factory Suite rmocrpoeH Ha oTKpHITHIX TexHonorimax COM, DCOM, OPC, ActiveX u co-
IEPKUT OONIBINOE YHCIIO CEPBEPOB BBOJA-BBRIBOJA, OOECIIEUHBAOIINX CBSA3b C O0OpPYAOBAaHHEM,
IIpHOOpaMH H YCTPOHCTBAMH CBS3H. Bca HHpOpMAaINg HaKaIlIHBaeTCS B PEILIHOHHOMN 0a3e JaH-
HBIX peanmbHOro BpeMeHH Industrial SQL Server. 3a cyeT mcmonp30oBaHHA IMpoTokona Sultelink
o0ecreyHBaeTcsI BEICOKOE OBICTpoAelcTBHE (3amuch okoiao 40000 rmapaMeTpoB B CEKYHAY C Ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsuHbI apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKoiIo 2 MGailT muckoBoro rnpocrpaHcTBa). Industrial SQL Server ucromb3yeT
BO3MOKHOCTH Microsoft SQL Server, B TOM YHCIE €ro BO3MOKHOCTH (PHIIbTPAIlHH, 00beJHHEHH T
1 00paboTKH JaHHBIX A9 yA0OcTBa HX 3armpoca H BEIOOpKH. Industrial SQL Server MoxkeT aBTo-
MaTHYECKH OOHOBIIATh CTATHCTHYECKHE JAaHHEBIE B BUE CBOMHBIX TAOIHIL C 3aJaHHOH ITPOH3BOJIH-
TeJIbHOCThIO, (PHKCHPYS CpeJHHe, a TakKe MaKCHMallbHble H MHHHMAJIbHbIE 3HAUEHHS ITapaMeT-
poB. Jlanubie n3 SQL cepBepa B BHIe OTYETOB MOI'YT IlepeflaBaThes ImyTeM Web-(aiira B Internet
H Jlallee YAaJIeHHBIM ITOJIB30BaTEIM, a TakKe yepe3 GSM-MoeM 3aIpanmBaThCsa H IepelaBaThC

LNOKYMEHT NMOANMCAH . _
SNEKTPOHHOW MOANUCHIO B FactorySuite BXOZASAT IIPHIOXKEHHSI-KIIHEHTEI
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[ToMrMO O0OBEKTHO-OPHEHTHPOBAHHOH I'pa(pHKH, aHHNMAI[HOHHBIX CBS3eH M OHOITHOTEKH
MacTep—o0beKTOB, InT ouch maeT moap30BaTEISIM BOZMOKHOCTE YAAJIEHHOI O AOCTYITA K HCTOYHH-
KaM JJaHHBIX BBOJa-BeIBOAa (HarmpuMep, Microsoft Excel) 6e3 HeoOX0oHMOCTH co3gaHu s Tara (T30
— 3TO 3alllCh 0as3bl JaHHBIX, COAEep Kamas HH(OPMAIHIO O ITapaMeTpe Ipoliecca) B IIOKAIbHOMH
0a3e JaHHBIX T3roB. [[pyruMH QyHKIISIMH InTouch SBisroTcs omHOBpeMeHHas ITOAAEPKKA MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMOB (mogepkka oT 1 g0 999 mpHOpPHTETOR anapMOB). AIapMbI
MOT'YT OBITH BEIBEJIEHEI Ha SKpaH, 3alllCcaHbl Ha JHCK H BBIBEJEHBI Ha Nedyarhb. [akxke InTouch
ITO3BOIISIET CO3MaBaTh HCTOPHUYECKHE TPEHABI H TPEHIBI PEAIIbHOI'O BPEMEHH ¢ BO3MOXKHOCTBIO OJI-
HOBPEMEHHOI'O OTOOpakeHHS J0 8-MH IlepeMeHHBIX (TPeH] pealbHOrO BPEMeHH ITOAAEPKHBACT
palboTy ¢ YeTBIPEMS IlepeMeHHBIMH). [IpH 3TOM KaKaas IepeMeHHasI YHTaeTcs H3 COOCTBEHHOIO
(paiina. BosMokeH skcnopT JaHHBIX B Excel, daiin gaHHBIX 1iH B KaHal DDE. KpoMe Toro, mmomnb-
30BaTejIb MOKET TeHepHPOBaTh OTYETHI HaIpsAMyto H3 mpoekTa InTouch myrem mpsmtoro ¢ opma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh WIH PAcChlIaTh IO 3JIEKTPOHHOH ITOYTE.

Bnaromapsa namrro pyHkipa SPC (Statistical Process Control — CtatHcTHYecKOe YIIpaB-
nenne IIporeccom) InTouch mpemocTaBisgeT BO3MOKHOCTh CTaTHCTHYECKOIO YIIPABIIEHHS ITPO-
I[eCCOM Ha YPOBHe oIeparopa. Taxke (pyHKI[HH ITaKeTa ITOAAePKHBAOT JIOTHYECKHE H MaTeMaTH-
YeCKHe BRIpaKeHH . [lomb30BaTeh MOKET BRIBOAHUTE Ha SKPaH AEHCTBUTEIBHBIE YHCIIA C OQHHM
3HAKOM ITOCJIE 3aIlSTOH (ITPH BEIYHCIEHHSIX HCIIONb3YETCS INIaBArOINasl apH()METHKA C JBOHHOM
TOYHOCTBI0). KpoMe TOro, Iolb30BaTENb MOXKET OITHCHIBATE CBOH COOCTBEHHBIE (PYHKIHH C JO-
OaBIIEHHEM HX B MEHIO.

CucreMa mmaponei InTouch mpegocraBnseT BeTpoeHHYI0 cHereMy JocTyra Ha 10000 ypoB-
HEH, TapaHTHPYIOIIYIO HaleKH VIO 3aIl[HTY CHCTEMBEI.

[TpoekTrl ¢ mcnomp3oBaHeM InTouch IMPOKO HCIONMB3YIOTCSA B Pa3IHYHBIX OTPaCILIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — sTo cucTeMa mporpaMMHPOBAaHHS H YIIPABIEHHS C OTKPBITOH apXHTeK-
TYPOH pealbHOI'O BpeMEHH, IT03BONISIONIAas cO3/1aBaTh apXUTeKTypy SoftPLC ¢ 3aMeHOI Tpa HIlH-
oHHoro IIJIK Ha PC, MogkmrOuYeHHBII K YCTPOHCTBAM BBOAA-BBEIBOJA YEpPE3 JIIOKAIIbHBIE CETH
Profibus, Modbus u gp. InControl mognep:xmBaet S361KH peneiiHoi 1oruk (LD), mocnegoBaTems-
HBIX (PYHKIHOHAIBHBIX cxeM (SFC) m crpykrypupoBaHHoro tekcra (ST) mo cranmapry IEC
61131-3. [Tognepxmmaerca TexHonorud ActiveX (ITH-, ITN]]-perynsaropsl, HedeTKas JTOTHKA H
np.). Takke JOITycKaeTcs IMPOrpaMMHPOBAaHHE C HCIIONb30BaHHEM TPaJHIHOHHBIX SI3EIKOB ITPO-
I'PaMMHPOBAaHH . BCTPOEHHBIN MEHEKEDP MPOEKTOB ITO3BOJIIET OPraHM30BaTh ITPHIIOMKEHHS I10
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Ha yIIpaBJIeHHe pa3sHBIM 3ajadyaM. InControl mogaepkiBaeT pa3IHYHbIE ITPOMBIIIUIEHHEIE HHTEP-
¢eticel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet i ap. [Iogo6HO ApyTrHM KOM-
nmoHeHTaM FactorySute InControl yepes HaOop MacTep-00bekTOB HHTErpHpPYeTcs ¢ InTouch.

[Taket InTrack — cucTeMa yIpaBIeHHS IIPOH3BOCTBEHHBIMH ITPOL[ECCAMH: OT 3aKYIIKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX 0 BEIITYCKA IT'OTOBOH ITPOAYKIMH. Pa3IHyHbIe CXEMBI IIPO-
H3BOACTBEHHBIX ITPOI[ECCOB CO3JAIOTCSA B CIIEI[HATIBHOM I'paHuYeCKOM PEeAaKTOpPe H BKIIOYAIOT
MacTep—OOBEKTEI, CPEeIH KOTOPBIX €CTh IIPOH3BOIACTBEHHEBIE IIETIOYKH, MAaTEPHAIILHEIE PECYPCHL,
IIPOAYKTHI M ITP. Taxum 00pa3oM, B paMKax OJTHOH IIPHKJIaJHOH IPOrpaMMbl COBMEIAOTCS () VHK-
1 SCADA-cucremsl H ME S-creremsl (Manufacturing Execution System — IIpon3BomcTBeHHAS
HCITOJIHUTeNbHasA cucTeMa). Mcmonp3oBanre DDE-o6MmeHa H O LE-TeXHOIOTHH ITO3BOISIOT Opra-
HH30BATh CBSA3b C VCTPOHCTBAMH BBOJA-BBHIBOJIA, a TAKXKE C CHCTEMAMH BepXHEro YpoBHSI MRP
(Management and material Resource Planning- cucTeMa IIaHHPOBAaHH S PECYPOB ITPEATIPHSTHS).
InTrack BximrouaeT B ce04, momoOHo InTouch, T3ru, Tekyirxue H HCTOPHYECKHE TPEHHBI, aJapMFbl,
ClleHapHbIe (DYHKI[HH H MacTep-00BeKTHl. 3a CUET BCTPOEHHBIX () YHKIIHI OTKPBIBAETCS BO3MOIK-
HOCTh aBTOMAaTH3AI[HH 33Ja4 YYeTa, IDTAaHHPOBAHNI H JHCIIETYEPH3AL[HH IIPOH3BOACTRA.

InBatch — riGkasg cucteMa yIIpaBIeHHS IIPOLECCAMH JO3HPOBAHHS H CMEIIIEHHSI B METAll-
JTYPrHYeCKOH, XHMHYECKOH, IMTHINEBOH H AP. OTPACILIX IIPOMBIIIIIEHHOCTH. UMeeTCsI BO3SMOKHOCTE
MOJIEIIMPOBATE IIPOIIECCHI, CO3/laBaTh PELENITH H HMHTHPOBATh HMX HCIIOTHEHHE, a TaKXKe YIIpaB-
JISITh pealbHBIM ITpolieccoM. InBatch TecHo mHTerpHpoBan ¢ InTouch, 4To mmo3Bomnsaer oneparopy
BECTH MOHHTOPHHI ITePHOAHYECKHX ITPOLIECCOB JO3HPOBAHU A H cMellleHHI. KpoMe Toro, InBatch
HMeeT HaOop (pyHKIHIT 1 HHTerpaia ¢ ERP-cucremanmu (Enterpnise Resource Plannming — cu-
cTeMa IDTaHHPOBAHHM I ITPOH3BOCTBA), B TOM YHCJIE OCYI[ECTRISTH ITIaHHPOBAHHE CPOKOB, MaTe-
PHAJIOB U IIPOH3BOCTBEHHEIX PE3VYIIBTATOB IIPOHN3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomnipro yTHiIHTE Application Publisher BEIMOMHSET PyHK-
I[HH ITpeoOpa3oBaHH co3MaHHbIX INT ouch mpHokeHi B BHJ, JOCTYITHBIH JIJISI IIPOCMOTPA C JIHO-
00ro yAaJIeHHOI' O Y3I1a, H YIIPaBIIEHH S IIPOH3BOICTBEHHEIM ITPOIIECCOM B PEKHME PeallbHOr O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. mossminack HoBasd BepcHd InTouch 8.0 makera FactorySuite A2 Ha 1m1aT-
¢popMe ArchestrA xommraHnH Invesys, oOBeIHHSIONIEH Bce KOMIIOHeHTHI FactorySwuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep ITpuioxkeHHi Industrial Application Server (IAS), mprmies-
it Ha cMeHY Industrial SQL Server. IAS Bximrodaer BJ] Galaxy co cpemoil pa3pa0OTKH IIPHIIO-
keHuit IDE (Integrated Development Environment) u cpegoii nermomHenns. IAS oGecrieunBaer

NOKYMEHT NOANUCAH aBJICHIE ITOACHCTEMAMH aJIapPMOB H COOBITHIA
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IAS B otmumie ot InTouch 7.11 omepupyeT He ¢ Taramm, a ¢ oObekTaMH ("aHAIOrOBOe YCTPOH-

CTBO",

dopmel Archestr A obecrieunBaet mHTerpario IAS, BJI Industrial SQL Server u SCADA-cHCTEMBI

M CKPETHOE YCTPOHCTBO", "tmaTdopMma”, "mepeknrodarens” u Ap.). Mcrmoas30BaHme TDIaT-

InTouch 8.0, cokparas speMs pa3paboTKH IIPHIOKEHHH IS aBTOMAaTH3aIl[HH BCETO ITPOH3BO/-
ctBa. ArchestrA, TakrmM oGpaszomM, 3aronHsgeT HuIry Mexay ACY TII u ERP- cucteMaMi BepXHETO
YPOBHSL

SCADA-cuctema Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cucTeMa, HMerOIas cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHHe B Poccuu H crpaHax CHI'. Trace Mode sBIsSleTCS HHTETPHPO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, Korja pa3paboTKa IMPHIIOKEHHH IS OIlepaTOPCKHX
CTAHIHI H KOHTPOJIJIEPOB ITPOH3BOAUTCS B paMKaX OJHOIO ITpoeKTa Ha 0aze eguHoro [10. 3a cuet
HCITOJIb30BAHU S ITIPHHITHIIOB aBTOIIOCTPOESHHS ITPOeKTa COKPAIAlOTCS BpPeMs ero pa3paboTKH U
CTOHMOCTb.

ApxutekTypa cucTeMbl Trace Mode — 3To KIIHeHT-cepBepHas apXHUTEKTYpa ¢ HCIIOIb30Ba-
HHeM o01meH MofienH 00bekToB DCOM mra OC Windows NT/2000/XP. Ocuory Trace Mode co-
CTABIISET MOIIHBIH cepBep H B[ pearbHOro BpeMeHH. CBSI3b ¢ KITHEHTCKIMH MOYIISIMH, ITPHIIO-
keHrsMH SCADA-cucteM, YCO u CYBJI ocyinecTBISeTcS Yepes CTaHAapTHBIE HHTep(]elChI
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHBIE (PYHKIHH cHcTeMBI Trace Mode 5:

1) MonympHas CTPYKTYpa ¢ YHCcIIOM KaHaltoB oT 128 g0 64000x16.

2) BerpoeHHas mojjiepkkKa POCCHICKHX KOHTpoOIniepoB PemmkoHT, JlommkoHt, 111711,
KPYHN3, MOK, 5K2000 u gp.

3) lommep:xKa MeKIyHApOLHOIO CTaHAapTa Ha CpeiCTBa IIpOrpaMMHPOBAaHN S KOHTPOJILIE-
poB IEC 61131-3.

4) bubmioreka ApaiiBepoB KOHTpomepoB (pHPM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpexactBa mporpammMupoBaHHS PC-base xoHTpomiepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) BerpoenHas cucremMa 6osiee 150 anroputmoB ACYTII, B ToM 4mClIe alropHTMBI (PHIIb-
Ttpaiy, [11- u IIW]]-peryimpoBaniss, He4eTKOE H IO3HIIHOHHOE peryiinposanue, IHHIMM-1mpeosd-
pa3oBaHHE U Jp., a TaKKe aJallTHBHAA HaCTPOHKa PErYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHMBAHHS I10Ib30BATEIBCKHX alTOPHTMOB H (DOPM OTOOpaKeHHS
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CyTh aBTOIIOCTPOEHHS, YCKOPSIOLIET O pa3paboTKy IMPOeKTa, 3aKIFOYaeTCsI B aBTOMAaTHYe-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHaJIOB OIePaTOPCKIX CTAHIHI M KOHTPOIIEPOB HA OCHOBE HH(OP-
MaI[MH O YHCIIe TOYEK BBOa-BBIBOJIA, HOMEHKIIATYPE KOHTPOILIEpoB H Y CO, XapakTepe CBSI3H
Mexay IIK u ITJIK.

biarogaps aBrornocrpoeHuto, paspadorka ACY TII croguTcs K clIeayroIeMy:

- B paGouem 1mone PegakTopa 6a3pl KaHAIIOB pazMeMIalOTCsI HKOHKH (00BeKThI) KOHTPOJI-
JIEPOB H OIEPATOPCKHUX CTAHIHH.

- YKa3bpIBaIOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAlIMYHe HH(OPMAI[MOHHOIO OOMeHa
MEKIY V3ITaMH.

- 3ammycKaeTcs aBTOIIOCTPOEHHE, KOTOPOE aBTOMAaTHYECKH (popMHpyeT 6a3bl KaHAJIOB ITPO-
eKTa.

PaspaboTka rpadideckoro uHTepdeiica OCYIIeCTBISIETCA ¢ IIOMOINLIO PelakTopa Mmpe-
CTABIIEHIS JAaHHBIX (aHAJIOTHYHOTO PegakTopy Oasbl KaHAIOB), KOTOPBIH ITO3BOISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOIOIHYECKHX 00BEKTOB H JHHAMHYeCKHe OObEKThI (THCTOrpaMMBI, TPEHIIHI,
OeryiiHe JOPOKKH H ITp.). bHOmHOTeka 00beKT 0B BKIIFOYaeT eMKOCTH, TeII000MeHHHKH,, KHOITKH
u jp. Ilonmp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHEIE (POPMBI KaK
ActiveX u BcTpouTh HX B Trace Mode. Bo3sMmoskHa oTiTagka ImpoekTa u3 pefgakropa Trace Mode B
PEXRIME PealbHOI'O BPEMEHH.

I[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocyIecTBIIeTC S
CBSI3b ¢ o(pHcHBIMH NpHiokeHsIMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpavmanmu [TAPYC u TAJTAKTHUKA Ha ypoBHe ACVYII.

OcHoBy 10 mucneTdyepckoro ypoBHS yiipaBiieHHS cocTaBIsioT MPB. MPB Trace Mode —
3TO CEPBEP PEATILHOIO BPEMEHH, OCYIIE CTBIISFOIIHHI ITPHEM JAaHHEIX C KOHTPOIUIEPOB, VIIPABIEHHE
IIPOIECCOM, BH3YyalHM3al[HM0 HH(popMalpH, pacyeT TOlI, BelleHHe apXHBOB (C JHUCKPETHOCTBIO
0,001 c).

Trace Mode cozepxuT cpefcTBa I pa3padboTkH APM pyKoOBOJHTEISI ¢ TIOMOIIBIO MOIY-
el Supervisor, KOTOpbIe MMPeJOCTaRISIOT PYKOBOJAUTEIIO BCKO HEOOXOMHMMYHO HH()OPMAIIHIO O Ia-
paMeTpax M COCTOSHHH TEXHOIOTHYECKOTO IIPOIlEcCa.

Trace Mode mo3BongeT co3maBaTh pe3epBHPOBaHHEIE MHOTroypoBHeBhIle ACY TII mac-
1mTa0a MpeAImpHATHA Ha 6a3e BeIyIHx ceTeBeIX OC ¢ oOmeHoM 1o mpoTokony NetBios, NetBEUI,
IPX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIETIEHHEM CIeIYyIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJIIEPOB, JTHCIICTUEPCKOI'O H aIMITHHCTPATHBHOI'O.
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OdopmIeHHE OTUETOB O XOJIe TEXHOIOTHYECKOr O IMPOIeCCa OCYIIECTBIIETCS C IIOMOIIBIO
CepBepa JOKYMEHTHPOBAHH A, CepBep IMMPHHHUMAET JaHHBIE OT VAAIEHHBIX MOAYIIEH H 00padaThI-
BAET MX B COOTBETCTBHH CO CI[eHApHAMH. [ OTOBEIE OTYETHI MOI'YT OBITh 3aIlHCAHEI B (Daill, BHIBE-
JIeHEI Ha ITe4aTh, SKcIopTHpoBaHbl B CYB ]I i npeacraBieHsl B Internet. JIns oOmeHa HH(pOP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepep Trace Mode. TexXHOIOrHsS TOHKOro KJIIHEHTA
ITO3BOIISIET OCYIIECTRIISTh BH3YAIIH3AIIHIO ITpoliecca, (POPMHPOBATEH TPEHABI H alTapMbI, ()OPMIpPO-
BaTh YIIPABILIIOIIHE BO3IeHCTBHA ¢ IToMOIb0 Web-0poyzepa.

Trace Mode mogmepxkHBaeT TEXHOIOTHH TeneyipaBieHHd Yyepe3 GSM nu SMS. GSM-axk-
tHBaTOP I Windows NT 1pegocTaBiseT ITOIb30BATEISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
ITIO3BOJISIET TIepelaBaTh ¢ COTOBOIO Tejle(pOHa KOMaH Ikl YIIpaBJIeHHS, II0JIyYaTh HH( OPMAIIHIO 1O
3aIlPOCY C COTOBOTO TeNe(OHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I'epMaHII)

OcHoBy WinCC cocTaBirgeT 6a30Basg CHCTEMA, ITOAePKHBAOINasd OCHOBHbBIE HHTEP(EHCHI
SCADA-cucrteMm,- OPC, ActiveX, ODBC, SQL u ap.

B coctaB 6a30BOH CHCTEMBI BXOAAT cleayrolie KoMITOHEHTRI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOHSAET CIeAYIOIHE () YHKITHH:

1) O030p JaHHBIX MpoeKTa H IT00aIbHBIX YCT aHOBOK CHCTEMBI,

2) 3amyck cpeibl pa3paOdoTKH HIIH HCIIOIHEHH S, (popMHpoBaHHe 00mIei 0a3bl JaHHBIX TIe-
PEMEHHBIX H COOOIIEHHI ¢ KOHTPOINIEPOB Simatic;, ocylnecTBIeHHe KOMMYHHKAIIHI ¢ KOHTPOII-
JIepaMHu,

3) KoHpHrypaliro MHOTOITOIb30BaTeNb CKOH KIIHEHT -CEPBEPHOH CETEBOH CHCTEMBEL.

4) Graphics Designer Hcroas3yeTcs I CO3[aHNSI MHEMOCXeM H JHHAMHYEeCKHX I'padH-
YeCKHX 3IIEMEHTOB C HCITOIIb30BAHHEM:

5) CraHgapTHBRIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYTOJIbHHKOB, KPYTOB, CTaTHUYECKOMH
rpa(pHKH H IIP.);

6) IToms30BaTens KX 00heKTOB yIIpaBIeHHd, ActiveX 00BeKTOB;

7) Pexaima On-line, mogaepxxu OLE Automation.

Alarm Logging nmprmMeHseTcs 1715 cOopa H apXHBaIHH cOOBITHI B cHeTeMe. [locTymarorme
cOOO0IIEHHI OTOOPaKAIOTCA, a TAKKE MOI'YT T€HEPHPOBATh 3BYKOBEIE CHTHAIIBI TPEBOTrH. Coo0IIe-
HHS MOT'YT ITIOATBEPAKIATHCS OIepaTOPOM (KBHTHPOBAThCS) B 3aBHCHMOCTH OT CTeIIeHH BaKHOCTH.

AOKYMEHT NOAIMCAH OBAHIS H3MEPSIEMBIX BEITHUHH. ApPXHUBAIA TIPO-

SNEKTPOHHOW NOANUCHIO
e Anywhere, mmn B DBASE ¢opmar. JlaHHEIE H3
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apxXHBa OTOOpa’karoTCs B BHAE KPHBBIX HIH TaOIHII. BO3MOXKHO (pOpMHpPOBaHIE JaHHBIX IS CTa-
THCTHYECKOH OLIEHKH PabOTHI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB HA BHEIIHHII HOCH-
TEIIb.

User Arcluv cirykuT JJ1s1 XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (POPME 3aIlHCEH CO CBO-
OOIHO-TIapaMeETPHPYEMOH CTPYKTYPOH, OIPEAeIsIeMOH IT0JIb30BaTeneM. JlocTyIl K 6a3aM JaHHBIX
ocytecTBIgeTca Kak yepe3 ODBC u SQL, tak i yepes WinCC API.

Report Designer ciiykHT AJI TeHEPALMH OTYETOB B CBOOOIHO-IIPOIPAMMHPYEMOM (POP-
MaTe, VIIPABIISEMBIX COOBITHSAMH HIH I10 BpEMEHH. | eHEPHPYIOTCS ITPOTOKOIBI ITOCT YITAOIIHX CO-
OOIIEHHH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATEILCKHX OTYETOB, paclie-
YATKH CITHCKOB IIepeEMEHHBIX H T.II.

Global Scripts cIyKHT IJI ITpOrpaMMHPOBAHHS TeHCTBHH, ITPOH3BOJIHMBIX ¢ 00beKTaMH,
a TaK’Ke IPOorpaMM, BEITIOHSIOIIIXCS B (DOHOBOM peknmMe. (DYHKIHH, HalTHCAaHHBIE TTOIh30BaTe-
neM Ha si3eIKe ANSI-C, MOI'YVT CUMTEIBATE M YCTAHABIHBATh 3HAYCHH I IIEPEMEHHBIX, BRI3BIBATh Ha
5KpaH HOBBIE H300paKeHHS, TeHEPHPOBATh COOOIEeHH 00 OMIHOKaX, TeHEPHPOBATh IIPOTOKOJIEL,
TTOAKIIIOYATh JHHaMHYecKHe OnOmoTekH (DLL) u 1p.

User Administration ciayuT IS yIIpaBIeHHS IIpaBaMH JOCTYIIa IIOJIb30BATEIEH B CH-
CTEME.

Ko BceM nepeuriciieHHBIM MOAYIIM WinCC mmveeT API mHTepdeiic. CucTeMa Mmoaep K-

BaeTcsa OC Windows NT SP6 mmm Windows 2000 SP2 (cuctemuas mmHa PCI).

Ykazanue no mexHuxe o ezonacHocmu.
YKa3zaHH 110 TeXHHKE 0e30IMacHOCTH ITPH BEOTOJIIHCEHHH HﬂﬁﬂpﬂTﬂpI{BIX pﬂﬁﬂT ITPHBECHBI

B ITPHJIOKEHHE A.

VKazanusa no 6binoiHeHU0 J1adopamopHoi pabomel:

1) Ha maGoparopHoii cToiike «Mojens 3rmekTpocTaHIHH Nely coOpaTh cXeMy JadopaTop-
HBIX HCITBITAHHH, COOTBETCTBYIOIIVIO PEKHMY No2.

2) Ha maGopartopHoii cTolike «Mojenb 3IeKTpocTaHIMH Ne2» coOpaTh cXeMy JabopaTop-
HBIX HCIBITAHHIL, COOTBETCTBYIOIYIO pexumMy Ned. [IOAKIFOUUTE MOIYIIE KOPOTKO3aMBIKATEIIS
JUIS CO3JaHHS TpeX(pa3HOro KOPOTKOI'0 3aMbIKAaHH S Ha JIHHHH 3IeKTporepegadyil W2.

3) BKoYHTh aBTOMAThI HCTOYHHKOB ITHTaHH I Mofieliel aineKkTpocTaniiiii Nol 1 No2.

4) Ha IIECPCOHAIIBHOM KOMIIBIOTCPE IEHTPAIIH30BAHHOI'O KOMIUICKCA JHCIICTYCPCKOI'O

NOKYMEHT NOANMUCAH _ _
SHEKTPOHHOW NOANUCHIO xomriekc «DeltaProfi» (ITyck — ITporpammer
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KoMaHIOH «Paborer — MOC — Komrmnieke JIY —BCITA». 3anmyctuts mmporpaMmMmy B paboTy KHOITKOH
«IIyck» HIIH KOMaHIOH I'TTAaBHOI'O MEHIO « YTIpaBjieHHe — [IyCK» I ropsyen KiaBHIIEH FS.

5) Ha nepcoHallbHOM KOMITBIOTEPE MO EIH 3NIeKTpocTaHIHH Nel 3aIlyCTHTE ITPOIrpaMM-
HbIH KomImiekc «DeltaProfiy (ITyck — [Iporpammer — JIaGopaTtopHbIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTYpaIlHIO ITporpaMmMbl KoMaHAoH «Paborsr — MOC — OnekTpocTaH-
g Nel — BCITA». 3arrycTHTE ITporpaMMy B padoTy KHOIMKON «IIyCK» HIH KOMAaHIOH ITITaBHOI'O
MEHIO « YIIpaBlieHHe — I1ycK» M ropsuei KiasHiei F)S.

0) Ha nepcoHallbHOM KOMITBIOTEPE MOJEIH 3NIeKTpocTaHIHH No2 3aITyCTHTE ITPOTrPaMM-
HbIH KomImiekc «DeltaProfiy (ITyck — [Iporpammer — JIaGopaTtopHbIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTYpaIlHIO ITporpaMmMbl KoMaHAoH «Paborsr — MOC — OnekTpocTaH-
11 Ne2 — BCITA». 3armycTuTh nmporpaMMy B padoTy KHOITKOH «IIyCK» HIH KOMAaHIOH I'TIaBHOI'O
MEHIO « YIIpaBlieHHe — [1yCcKy» MM ropsueil KiasHInei F3S.

7) UccriegoraTh padoTy BIIEKTPOIHEPIETHYECKOH CETH B PEKHME OJHOCTOPOHHETO ITHTa-
HHS. J[JIS1 3TOro, JHCTAHIIHOHHO BKIIFOUHTH BEIKIOUATEh QO aneKkTpocTaHIHH Nol (IIemIKoM Je-
BOH KHOIIKM MBIIH IT0 H300paKeHHIO BBRIKIIFOYATENII Ha MHEMOCXEME JIOKAJIBHOI'O KOMIUIEKCA
yIIPaBIEHH S AIIEKTPOCTAHIIHA ). AHAJTOTHYHBIM 00pa30M BKIFOUHTH BEIKIIFOUATEIh Q6 Ha BIEKTPO-
cTaHIH Ne2. Ha 1eHTpann30BaHHOM KOMITTIEKCE JUCIIETUEPCKOIO VITPABIIEHN S ITO/IaTh KOMAaH bl
Ha BKJIFOUEHHE BRIKITFOYATEIEH JIHHIH 3IeKTporepeaauyl W2 cO CTOPOHEI 3lIeKTpocTaHIIHH Nol I
No2.

8) Ha snekrpocTtanimn Nel mmepeBecTH nepekimrodaTelh SA1 B nmonmoxenne «Briepem». U3-
MEH A IT0I0KeHHe IToTeHImoMeTpa RP1 Moyt mpeoOpasoBareris 4acTOTEI, 3a/{aTh YCTAaBKY II0
yacToTe S0I'1[, COOTBETCTBYIOMIYIO YAacTOTe BpalleHHd IMPHBOAHOro ABHTaTend 1500 oO/MimH.
Bxirrounts TymMOep «CeTh» HCTOUHHKA BO30OVYAIEHNI CHHXPOHHOIO reHepaTopa. M3MeHsI IToIIo-
KeHHe rmoreHIipoMeTpa RP1 Mmoayiis Bo30yKIeHHs, YCTaHOBHTE HOMHHAIBHBIH TOK BO30YKIEHH
0.8A. C MmueMocxeMsl 11K mmogaTte KoMaHy Ha BKIFOUEHHE BRIKIFOUaTeIsd Q3. F3MeHIq 1moIoxe-
HHe rnoTteHimoMerpa RP1 mMoayis ripeoGpasoBaTensa 4acTOTEL, BOCCTAHOBHTh HOMHHAIBHVIO Ya-
CTOTY HaIpsoKeHHS B ceTH 50 I'1r.

9) U3MepHTh BeTHUHHY TOKa pad0ouyero peXiMa JIMHHH 3IeKTponepegadydl W2 . PaccunTars
TOKH cpabaTeBaHNA 3aIlUT. OMpPeaeInTh YCTaBKH cpadaThIBAaHM 3aIIHUT 110 BPEMEHH. 3a4aTh II0-
JIYUYEHHBIE YCTAaBKH 3aIlfUT. /11 B3TOro, BRI3BAaTh JHAIOITOBOE OKHO HACTPOHMKH ITapaMEeTPOB 3a-
IIIUTHI JBOMHBIM IIETYKOM JIEBOH KHOITKH MBIIIH IT0 ITPAMOYTOIBHHKY « TH32» Ha MHeEMOCXeMe
JTOKAJIbHOT 0 KOMIUIEKCA VITPABJIEHHS H 3aII[HUTHI 3JIEKTPOCTAaHIMH. 3a1aTh YCTABKH CpadaThbIBaHHAg

AOKYMEHT MNOANUACAH ‘aJaTh VCTaBKH cpabaThIiBaHH g 3ammuT « TH31» u
ANEKTPOHHOM NOANUCKIO aalb y P al
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10) Ha 1mieHTpann30oBaHHOM KOMITIEKCE JHCIIETUYEPCKOr O YITPaBIIEHH S ITOIaTh KOMaHIbI Ha
BKIIFOUEHHE BBIKIIFOYATEIEN JTHHUH 3JIEKTporiepeaadyd W1 cO CTOPOHEBI ANMeKTPOCTaHI[HMH Neol m
No2.

11) OnpenemmTh ycTaBKH cpaOaThIBaHHSI AH(QepeHIHaTbHOH 3aIlHThl COOPHBIX ITIHH.
JI715 3TOr0, OTKPHITH JHAIIOIOBOE OKHO HACTPOHKH ITapaMeTPOB 3aIlHThI «J[3111», BKIFOUHTE KO-
POTKO3aMBIKaTeIb IepekTrovaTeneM SAl, 3adHKCHpPOBaTh TOK B 0OMOTKe JH(depeHIHaIbHOr O
pENe TOKa, OTKIIHOUYHTL KOPOTKO3aMBIKATEIIb, PACCUHNTATh TOK CpadaThIBaHHMs pPele TOKa, 3a1aTh
IOJTYYEHHOE 3HAYEHHEe B JHAIOrOBOM OKHE IapaMeTpoB AH((epeHIHMaTIbHON 3aIl[UThL. AHAIO0-
THYHBIM 00pa3oM 3a1aTh YCTaBKH cpadaThIBaHM 3alHUTHI «J[3111» Ha snekTpocTtaHiiiui Nel .

12) Ha snmekrpoctaHimsax Nel u Ne2 repeBecTH Bce 3aIllHTHI B paboTy (IEeMYOK ITpaBOi
KHOIIKH MBIIIH 10 0003HAYEHHIO COOTBETCTBYIOMIEH 3aIHTH Ha MHeMocxXeMe 11K).

13) Ha snexrpoctaHipiu No2 Iepekmodyarens SA1 MOIYII KOPOTKO3aMBIKaTeId IepeBe-
CTH B ITOJIOKEHHE « BKII» I CO3MaHIs PEXIMa KOPOTKOIr'o 3aMBIKaHH . [ [pH ITpaBIIIbHO BEIOpaH-
HBIX YCTaBKaxX, IIPOH30HIET CEJIEKTUBHOE OTKIIFOYEHHE JIHHHH 3leKTporepenaun W2. [Ipu sTom,
OTKIIFOUEHHOE COCTOSIHHE KOMMYTAI[HOHHBIX araraparoB JTHHHH W2 orobpakaeTcsd OIHOBpE-
MEHHO Ha JIOKAJILHBIX KOMIUIEKCAX VITpaBIIeHHS H 3ammTel H Ha [IK/IY. KpoMe Toro, orobpaxa-
eTcs cpaboTaBIee COCTOSHHE 3al[HT Ha AIeKTpocTaHIMAX U 1Mo KaHamy BCITA ma LKV (Tips-
MOYTOJIBHHKH 3aIl[HT Ha MHEMOCXeMaX HMEFOT KPaCHEBIH IBET). BRIITOTHNTE KBUTHPOBAHHUE 3AIIHT
(OIMHAaPHBIH IETYOK JIeBOH KHOITKOH MBIIIIH IT0 H300paKeHHIO 3aIl[HTEl HA MHEMOCXEME 3IIEKTPO-
craHIH). OOpaTHTe BHHMaHHe, YTO KBHTHpoBaHHe 3ammuT ¢ [[KJIY He JOCTYITHO, OJHAKO, ITIPH
KBHTHPOBAHHH 3aII[HTHI Ha JIOKAIbHOM KOMIUIEKCE VITPABIEHH A M 3aIlUTHl CTAHI[NH, CHTHAIM3a-
I[Hg cpadaThIBAHH A 3aIIHUTEI cOpackiBaeTca H Ha LIK VY.

11) Ilepeknrouatens SA] MOAYIII KOPOTKO3aMBIKATEII IIEPEBECTH B ITON0KEHHE «OTKII».
Ha IHKJIY mogate KOMaHJBI TeJIe OTKIIFOYEHHS BCEX BBIKIIIOUATEIIEH B AIEKTPOSHEPr eTHYECKOH
cucteMe. Ha snexrpoctra”igin Ne2 riepeBecTH ImoTeHIHoMeTp RP1 Moayinsa Bo3OyKIeHHS B KpaH-
Hee JIEBOE MOJIOKEHHE, OTKIIFOUHMTE TYMOJIED IToJauH I TaHHI MOAYIII BO30OYKAeHII «CeThy. lle-
peBecTH roTeHIoMeTp RP1 Moxyist mpeoOpasoBarerins 4acTOTHI B KpaHHee JIEBOE ITOJIOKEHHE,
IepeKrrovaTenb SA]l yCTaHOBHTE B CpeHEE MONOoKEHHe. OTKIIOYHTh aBTOMAThI HCTOYHHKOB ITH-
TaHHS MOAEIEH 3JIEKTpoCcTaHIMH Nel 1 No2.

12) OcTaHOBHTE pabOTY ITpOrpaMM YIIPaBIeHHS Ha 3MeKTpocTaHIHIX Nel o No2 KHOIIKOMH
«CToI», KOMaHJOH ITITAaBHOIO MEHIO «YTIIpaBieHHe — CTOIT» HIH ropsyel KiasHineH F6. AHamo-
T’HYHBIM 00pa30M, OCTAHOBHTE padoTy mporpaMmel yirpasieHusg Ha LIKTY. Bumnmanne! [1pu ocra-

AOKYMEHT NOANMCAH . i
SNEKTPOHHOW NOANUCHIO dX VIIPaBJIICHHSA SJICKTPOCTaHITIAMIL, ITPOI'PaMM
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13) OdopmuTh OTYET 1O TabopaTOPHOIL paboTe.

Codeporcarue omuema:

OT4YeT DOIKEH COMEPXKAaTh:

1. HazpaHme paGoTHI,

2. Llenp paboTHI,

3. Kparkie TeOpeTHYECKHE CBEICHH S,

4. Orucanne UCIoIb3YeMOro 000PYAOBaHHS H MaTEPHAJIOB,
5. Ilopsamok BeIOIHEHH S PaOOTHI,

6. Beruncnennsa n o6paborka pe3ylnbTaToR;

7. BBIBOIBI.

Koumponsrsie sonpocoi:

1. Kimaccuduxaigiss HH(OpMaIlHOHHBIX CHIHAJIOB.

. IIpm3Hakm gerneHHsT HH()OPMAIHOHHBIX CHTHAJIOB.

. OrnpeieneHHe KOIHYECTBA IlepeJaBaeMOH HH(pOPMALIHH
. IMITyTIECHBIE TIPH3HAKH CHTHAIIOB.

. KBaHTOBaHHE ITO aMIUIHTY/IE.

. KBaHTOBaHHE 11O BpEMEHH.

. KBaHTOBaHHE 110 YPOBHIO H BPEMCHII.

. MoayIsmms 1 JeMOTYIISIIIHSL.

o oo 32 O i B W 3

. BHABI MOIYIISIIHH CHTHAIIOB.
10. HacTOTHEIH JETEKTOP.
11. PaGoTa orpaHH4YHTENSI MaKCHMAIbHBIX AMITIHT VI,

12. KogupoBaHHe HH(pOPMALHH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jabopamopran padboma Ne7. Ilenmpanusoe6aHHble KOMNIEKCb PeleiUHOU 3auiitmsl U

dAemomamuRry JJIEKMPOIHEPEMUUECKHX CHCMEM

Ilens padomsr: N3ydnuTh IIPHHIMIIEL peajTH3allHH IIEHTPAIH30BAHHOIO KOMILIIEKCa peJleH-
HOH 3aIllHThl H aBTOMATHKH 3IIEKTPOCTAHIIHH, METO/bI pacyeTa YCTaBOK OCHOBHBIX BHJIOB 3aII[HT

H HCCIIeJOBaTh CEIeKTHBHOCTD AEHCTRBHS 3aIIHT ITPH Pa3JIMYHBIX BHIAX HGEPE}I{,[[EHI]I‘T.

OCHO6bL meopuu:

COBpeMeHHBIE CHCTEMBI YIIPaBIEHHS XapaKTePH3YIOTCS TePPHTOPHAIIBHON M (DYHKIIHO-
HaJIbHOH PacIpelelIeHHOCTRIO YCTPOHCTB cO0Opa JaHHBIX U VIIPaBIIeHHS. KOHTPOIb X0O/Ia TEXHO-
JIOTHYECKOrO IPOIlecca H YIIPAaBJIEHHE HH30BOH aBTOMATHKOH OCVYILECTBIISIETCS OIEPATOPOM C aB-
TOMaTH3HPOBAaHHOIO paboyero mecra omeparopa (APM) win omepaTOpcKOH CTaHIHH, COCTOS-
II[€, KaK ITPaBIIIO, H3 IIBETHOIO I'pa)MueCKOr 0 JHMCIUIES ¢ KIIaBHATYPOH, YCTAHOBJIEHHBIX B OIle-
paTopckoM IToMeleHHH. [Ipun HeoOXomMMOCTH ycTaHOBKH APM-orepaTopa B 1ieXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHBIE pa0oyHe CTAHIIHH CO BCTPOSHH O KIIaBHATYPOH HIIH BBIITOJIHEHHOH B IIbIIIE
- BIIAr O3aIIMIIEHHOM HCIIOITHEHHH.

[IpeacraBneHIe JaHHBIX B peaJIbHOM MacITade BpeMeHH O XOJIe TEXHOIOTHYECKOr O IPo-
I[ecca, BU3yaIH3allis IIPOIlecca B BHAE MHEMOCXEM, COCTABIIEHHE OTYETOB H I'Pa(pHKOB, CHTHAIIH-
3al[Hs1 OTKIIOHEHHH ITapaMETPOB H APYrHe HeOOXOAHMEBIE (DYHKIIHH OCYINECTBIISIOTCS C ITIOMOIIBIO
crielHanbHOro ImporpaMmHoro obecrneueHnsa SCADA-cucreM. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cO0pa JaHHBIX H OIEPATHBHOT'O JUCIIETUYEPCKOIO YIIPaB-
TIeHH ) pa3zpabaThIBalach, KaKk YHHBePCcalIbHOE MHOTO(PYHKIMOHAIFHOE IIPOrpaMMHOe o0ecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIIOINEE OIIEPAaTHBHOMY IIEpPCOHAITY HanOomee 3¢ (PeKTHBHO
VIIPABISATh TEXHOJIIOTHYECKHM ITpolleccoM. [0 Mepe pasBHTHS IMPOrPpaMMHBIX H aIllapaTHBIX
cpeacTB HaOmomaeTcs ripuMeHeHne SCADA-cHCTEM Ha HIDKHEM, KOHTPOJUIEPHOM, VPOBHE.

OcHoBHBIE PyHKIIMH SCADA- cHcTeM:

1) cOOp JaHHBIX O ITapaMeTpax Ipoliecca, IOCT YITAIOIHX OT KOHTPOIUIEPOR HIIH HETIOCPE/ -
CTBEHHO OT JAaTYHKOB H HCIIOJHHTEIBHBLIX YCTPOHCTB, HAIIPHMED, 3HAUEHHS TEMIIEPATVYPHI, 1aB-
JIEHHS U IPYITHX IIapaMeTPOB, IIOIOKEHHE KilallaHa MM Bajla HCIIOJIHUTEIIPHOIO MEXaHH3MA,

2) oOpaboTKa H XpaHeHHe (apXHBHPOBaHHE) ITOTy4eHHOH HH(popMalpH. [1o 00paboTKoit
HH()OPMAaIIHH ITOHHMAEeTCs BEITOTHEHHE () YHKIHI (PIIIBTPAIHH, HOPMAaJIH3allHH, MacIlTaOHpoBa-
HHS, THHEAPH3aI[HH JJISI IPHBEAeHH S JaHHBIX K HY’KHOMY (pOpMaTy,

AQKYMEHT T1OANINCAH 30H. CHMBOJIFHOH HJIH HHOH (pOPMe HH(POPMAITHH
SNEKTPOHHOW NOANWUCHLIO ? bop hopmarn
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4) CHrHaIM3aIusgd H3MeHeHHH XO0a TeXHOIOTHYeCKOro Mpoiecca, 0cOOeHHO B ITpejaBa-
PHITHBIX H aBAPHIHBIX CHTYAIL[HSIX B BHAE CHCTEMBI alIapMOB. [IpH 3TOM MOKET OCVIIECTBIIITHCS
PETHCTPALS ACHCTBHIL OOCITYKHUBAIOINETO IEPCOHAIA B aBAPHHHBIX CHTYAL[HSX,

5) (popMHpPOBaHHE CBOJOK, KYPHAIOB H APYTHX OTYETHBIX JOKYMEHTOB O XOJ€ TeXHOJIO-
THYECKOro ITpoIecca Ha OCHOBE HH(OPMAIHH, COOpPaHHOH B apXHBaX,

6) hopMHpOBaHHE KOMaH][ OIlepaTopa MO H3MeHEHHIO ITapaMeTPOB HACTPOHKH H peKiMa
PalbOTEl KOHTPOIIEPOB, HCIIOJIHHTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPBITHE-3aKPHITHE)

7) aBTOMAaTHYECKOE YIIPABJIEHHE XOJOM TeXHOIOTHYECKOrO IPOI[ECCA B COOTBETCTBHH C
nMeromMHcsI B SCADA-cHcTemax amroputMmamu yirpaBieHHS ([TH— ITH JI—-perymipoBaHnie, 10-
3HI[HOHHOE, HEYeTKOe PeryIHpoBaHHe). JaHHbIe ()YHKIIHH peKOMeHAYeTCS HCIIOIb30BaTh IS pe-
IIIEHHA 3a{a4 HEBBICOKOTO OBICTPOMEHCTBHAL

Takmm o6pazom, SCADA-CHCTEMEBI SBJISIOTCS MOIIHBIM HHCTPYMEHTOM JIJIS pa3padOoTKH
[1O BepxHero yporHsa ACY TII. Ilpu stom oT paspadorunka He TpeOyeTcs OONBIIMX 3HAHUI B
00GIaCTH IIPOrPaMMHPOBAHNS Ha S3BIKAX BRICOKOI'O VPOBHS.

SCADA-cHucTteMa InTouch ("Wonderware", CIILA)

[TporpammHoe obecriedeHre InTouch sSBIgeTcsS 00BeKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarmHHBIM HHTepdeiicom (HMI — Human Machine Interface) mmsa mporieccoB cOopa JaHHBIX H
VIIPaBIIEHHS, KOTOPOE IT03BOIISIET KOHTPOIMPOBATh U VIIPABIIATE OOBEKTAMH M CHCTEMaMH, HC-
ITOJIb3YS IpadryecKie OOLEKTHI.

OcHoBHbIe (pyHKIMH HMI: oroOpakeHHe ImapamMeTpoB o0beKTa YIIPaBIIEHHS, O0ToOpake-
HHEe TEKVYIIHX H HCTOPHYECKHX TPEHIOB, OTOOpaKeHHE M PErHCTPaI[HS aBapHHHBIX CHIHAJIOB.
Cpenactea 00BEKTHO- OpHEHTHPOBAHHOTO ITPOEKTHPOBAHIS TTO3BOISIOT CO34aBaTh JHHAMHYECKIE
H300paKeHIsL, IOJIEPAKNBAIOT HX BpalleHne, yOIHpoBaHIe, KOIIMPOBAaHHE, BCTABKY, CTHPaHHE
H JIp. oIepali. AHHUMAI[HOHHBIE CBA3H IIOAAEPKHBAIOT padoTy ¢ JHCKPETHBIMH, aHAIIOT OBBIMH
H CTPOKOBBIMH IIEPEMEHHBIMH, TOPH30HTAIPHEIMH H BEPTHKAIBHBIMH IBIKKAMH M KHOIIKAMH, a
TAKKE CBS3AHEI C Pa3MepPOM H I[BETOM TEKCTa, Er'0 MECTOIIOIOKEHHEM, BPAIIIEHHEM H MEPIIAHHEM.
InTouch comepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOYAIOIYIO ITpeJBapHTEIILHO
CKOH()HT'YPHPOBaHHBIE BCIIOMOraTelIbHBIE CpeJCTBa — IEepPEeKIFOYaTelH, ITON3YHKOBEIE PETyIIs-
TOPBI, CUETUHKH. BO3MOXKHO CO34aHHE COOCTBEHHBIX MACTEP-O0BEKTOR IIPHMEHNTEIIFHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, seisrormeecs gonmonHeHneM K InTouch, comepkuT OHO-

nHoTeKy Oomnee yeM Ha 2000 MacTep-00BEKTOB, YHHBEPCaJIbHbIE cpeJicTBa ImpocMoTrpa Ha 200 daii-

AOKYMEHT MOAMNMUCAH H TIp.
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- DDE-o6men (Dynamic Date Exchange — mpumamideckmit oOMeH JaHHBIMH). BOTBIIIIH-
CTBO CEPBEPOB BBOIa-BEIBOA (HAIIPHMEDP, KOHTPOIUIEPHI) NoaepxmBaroT DDE-00MeH U1 Iepe-
nauyn JaHHBIX B InTouch-mipuioskeHne, u3BecTHOe NMpHIokeHHe Excel Taxke ncnomsiyer DDE -
MmexaHu3M. Mcnoms3ya NetDDE, mocraBnsgemslit ¢ InTouch, momp3oBaTens moaydaeT BO3MOXK-
HOCTH CBS3H 110 DDE Mexny 3agayamMi Ha pasHBIX KOMIIBIOTEpaxX depes ceTh. llogmepKuBacTcs
cBa13b Mexxay Windows, VNS u UNIX ¢ momornisio mpotokonoB NetBIOS, TCP/IP u DecNET, a
TaKKe Yepes3 IOCIIEA0BAT b HBIH KaHall,

- OLE-Texnonorus (Object Linking and Embedding — BkmroueHHe 1 BcTpaHBaHHe O0BEK-
TOB). Mcrmones3yeTrcs Il B3aHMOEHCTBHS C AP. ITOJIb30BaTelIbCKHMH ITPHIIOKEHHSIMH,

- OPC - nmporpanmsl (OLE for Process Control — OLE 114 yImpaBiIeHHS ITPOLIECCAMH ).

InTouch 7.11, nmognepxrBaemas OC Windows NT, sBiseTcsI OZHHM H3 KOMITOHEHTOB HH-
TErPHPOBAHHOIO TTAaKeTa IPOrPaMMHOT 0 OOeCIIEYEHH S JITIS ITOIHOM aBTOMAaTH3aI[HH IIPOH3BOACTBA
Factory Suite 2000.

KommoHeHTH Factory Suite HeImonb3yroTcesl Ha TpeX YPOBHSX aBTOMaTH3ALHH:

- Ha KOHTPOIJIEPHOM YPOBHe (yIIpaBleHHe mpoiieccoM ¢ rmoMorpio 11JIK, YCO, pabourx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH30pPHOE YIIPaBIeHHEe TeXHOIOTHYECKHM ITPOIlec-
COM);

- Ha ypoBHE MES-cHcTeM (OnepaTHBHO-AHCIIETYEPCKOE YIIPABIEHHE ITIPOL[ECCOM).

Factory Suite rmocrpoeH Ha oTKpHITHIX TexHonorimax COM, DCOM, OPC, ActiveX u co-
IEPKUT OONIBINOE YHCIIO CEPBEPOB BBOJA-BBRIBOJA, OOECIIEUHBAIOIINX CBA3h C O0OpPYAOBAaHHEM,
IIpHOOpaMH H YCTPOHCTBAMH CBS3H. Bca HHpOpMAaINg HaKaIlIHBaeTCS B PEILIHOHHOMN 0a3e JaH-
HBIX peanmbHOro BpeMeHH Industrial SQL Server. 3a cyeT mcmonp30oBaHHA IMpoTokona Sultelink
o0ecreyHBaeTcs BEICOKOE ObIcTpozelicTBHE (3amuch okoiao 40000 mapaMeTpoB B CEKYHAY € ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsuHbI apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKoiIo 2 MGalT muckoBoro nmpocTtpancTBa). IndustrialSQL Server ucrnomb3yeT
BO3MOKHOCTH Microsoft SQL Server, B ToM urciIe ero BO3MOKHOCTH (DHIBTPAIHH, O0beJHHEHH S
1 00paboTKH JaHHBIX A9 yA0OcTBa HX 3armpoca H BEIOOpKH. Industrial SQL Server MoxkeT aBTo-
MaTHYECKH OOHOBIATh CTATHCTHYECKHE JAaHHEBIE B BUJE CBOJHBIX TAOIHIL C 3aJaHHOH ITPOH3BOIH-
TeJIbHOCTBIO, (PHKCHPYS CpeJHHe, a TaKKe MaKCHMallbHble H MHHHMAJIbHBIE 3HAUECHHS ITapaMeT-
poB. Jlanubie n3 SQL cepBepa B BHIe OTYETOB MOI'YT IlepeflaBaThes ImyTeM Web-(aiira B Internet
H Jlaliee YAaJIeHHBIM ITOJIB30BaTEIM, a TaKKe yepes GSM-MoieM 3alpanmBaThCs H IepelaBaThC
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[ToMrMO O0OBEKTHO-OPHEHTHPOBAHHOH I'pa(pHKH, aHHNMAI[HOHHBIX CBS3eH M OHOITHOTEKH
MacTep—00beKTOB, InT ouch gaeT moap30BaTEIsIM BOZMOKHOCTE YAAIEHHOI O JOCTYIIA K HCTOYHH-
KaM JJaHHBIX BBOJa-BeIBOAa (HarmpuMep, Microsoft Excel) 6e3 HeoOX0oHMOCTH co3gaHu s Tara (T30
— 3TO 3allkCch 0asbl JaHHBIX, cOAepKamas HH(OPMAI[HIO O ITapaMeTpe Ipoliecca) B IIOKAIbHOMH
0aze JaHHBIX T3roB. [[pyrumMH QyHKIISIMHE InTouch SBasroTCsS omfHOBpeMeHHas ITOAE PKKA MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMOB (mogepkka oT 1 g0 999 mpHOpPHTETOR anapMOB). AIapMbI
MOT'YT OBITH BEIBEJIEHEI Ha SKpaH, 3alllCcaHbl Ha JHCK H BEIBEJIEHBI Ha nedaTh. Takxke InTouch
ITO3BOIISET CO3MaBaTh HCTOPHUYECKHE TPEHALI H TPEHIBI PEATIBHOI'O BPEMEHH C BO3MOKHOCTBIO OJI-
HOBPEMEHHOI'O OTOOpakeHHS J0 8-MH IlepeMeHHBIX (TPeH] pealbHOrO BPEMeHH ITOAAEPKHBACT
palboTy ¢ YeTBIPEMS IlepeMeHHBIMH ). I1pH 3ToM KaKaas repeMeHHasI YHTaeTCs H3 COOCTBEHHOIO
(paiina. BosMokeH skcnopT JaHHBIX B Excel, daiin gaHHBIX 1iH B KaHal DDE. KpoMe Toro, mmomnb-
30BaTejIb MOKET TeHepHPOBaTh OTYETHI HaIpsAMyto H3 mmpoekTa InTouch myrem mpsmioro ¢ opma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh HJIH PACChLIIATh 10 3IEKTPOHHOH ITOUTE.

Bnaromapsa namrro pyHkipa SPC (Statistical Process Control — CtatHcTHYecKOe YIIpaB-
nenne IIporeccom) InTouch mpegocTaBiIsgseT BO3MOKHOCTh CTaTHCTHYECKOTO YIIPABIEHHS ITPO-
I[eCCOM Ha YPOBHe oIeparopa. Taxke (pyHKI[HH ITaKeTa ITOAAePKHBAIOT JIOTHYeCKHE H MaTeMaTH-
YeCKHe BRIpaKeHH . [lomb30BaTeh MOKET BRIBOAHUTE Ha SKPaH AEHCTBUTEIBHBIE YHCIIA C OQHHM
3HAKOM ITOCJIE 3aIlSTOH (ITPH BBIYHCIIEHHSIX HCIIONB3YETCS IUIABaroINasi apH()METHKA C JIBOHHOM
TOYHOCTBIO). KpoMe TOro, Nolb30BaTEIbh MOXKET OITHCHIBATH CBOH COOCTBEHHEBIE (DYHKI[HH C JO-
OaBIIEHHEM HX B MEHIO.

CucreMa mmaponei InTouch mpegocraBnseT BeTpoeHHYI0 cHereMy JocTyra Ha 10000 ypoB-
HEH, TapaHTHPYIOIIYIO HaleKHYIO 3aIlHTY CHCTEMBL.

[TpoekTrl ¢ mcnomp3oBaHeM InTouch IMPOKO HCIONMB3YIOTCSA B Pa3IHYHBIX OTPaCILIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — sTo cucTeMa mporpaMMHPOBAaHHS H YIIPABIEHHS C OTKPBITOH apXHTeK-
TYPOH pealbHOI'0 BpEMEHH, IT03BONISIONIAS cO3/4aBaTh apxXuTeKTypy SoftPLC ¢ 3aMeHOi Tpa HIlH-
oHHoro IIJIK Ha PC, MogkmrOuYeHHBII K YCTPOHCTBAM BBOAA-BBEIBOJA YEpPE3 JIIOKAIIbHBIE CETH
Profibus, Modbus u ap. InControl mogaep:xupaet sS3pIKH peneiiHoi moruky (LD), mocnegoBaTems-
HBIX (PYHKIHOHAIBHBIX cxeM (SFC) m crpykrypupoBaHHOro tekcra (ST) mo cranmapry IEC
61131-3. [Tognepxmmaerca TexHonorud ActiveX (ITH-, ITN]]-perynsaropsl, HedeTKas JTOTHKA H
np.). Takke JoITycKaeTcs IMporpaMMHPOBAHHE ¢ HCIIOIb30BaHHEM TPaJHIHOHHBIX SI3EIKOB ITPO-
I'PaMMHPOBAaHH . BCTPOEHHBIN MEHEKEDP MPOEKTOB ITO3BOJIIET OPraHM30BaTh ITPHIIOMKEHHS I10
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Ha yIIpaBJlIeHHe pa3sHBIM 3ajadyaM. InControl mogaepximBaeT pa3myHble ITPOMBIIIUICHHBIE HHTEP-
¢eticel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet i ap. [Iogo6HO ApyTrHM KOM-
nmoHeHTaM FactorySute InControl yepes HaOop MacTep-00bekTOB HHTErpHpPYeTcs ¢ InTouch.

[Taket InTrack — cucTeMa yIpaBIeHHS IIPOH3BOACTBEHHBIMH ITPOL[ECCAMH: OT 3aKYITKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX 0 BEIITYCKA IT'OTOBOH ITPOAYKIMH. Pa3IHyHbIe CXEMBI IIPO-
H3BOACTBEHHBIX ITPOIIECCOB CO3JAIOTCA B CIIEIHAIbHOM IrpaHYeCKOM PeAaKTOpe H BKITFOYAIOT
MacTep—OOBEKTEI, CPEeIH KOTOPBIX €CTh IIPOH3BOIACTBEHHEBIE I[ETTIOYKH, MATEPHAIIPHBIE PECYPCHL,
IIPOAYKTHI M ITP. Taxum 00pa3oM, B paMKax OJTHOH IIPHKJIaJHOH IPOrpaMMbl COBMEIAOTCS () VHK-
1 SCADA-cucremsl H ME S-creremsl (Manufacturing Execution System — IIpon3BomcTBeHHAS
HCITOJIHUTeNbHasA cucTeMa). Mcmonp3oBanre DDE-o6MmeHa H O LE-TeXHOIOTHH ITO3BOISIOT Opra-
HH30BATh CBSA3b C VCTPOHCTBAMH BBOJA-BBHIBOJIA, a TAKXKE C CHCTEMAMH BepXHEro YpoBHSI MRP
(Management and material Resource Planning- cucTeMa IIaHHPOBaHH S PECYPOB ITPEATIPHSTHS).
InTrack BximrouaeT B ce04, momoOHo InTouch, Taru, TekyiHe H HCTOpPHYeCKHE TPEHIBI, allapMBbl,
ClleHapHbIe (DYHKI[HH H MacTep-00BeKTHl. 3a CUET BCTPOEHHBIX () YHKIIHI OTKPBIBAETCS BO3MOIK-
HOCTh aBTOMAaTH3AI[HH 33J1a4 y4YeTa, IDTAaHHPOBAHN S U JHCIIETYEPH3AIHH ITIPOH3BOICTBRA.

InBatch — rimGkas cucreMa yIIpaBIeHHS IIPOLECCAMH JO3HPOBAHMS H CMEIIIEHHSI B MeTaJl-
JTYPrHYeCKOH, XHMHYECKOH, IMTHINEBOH H AP. OTPACILIX IIPOMBIIIIIEHHOCTH. UMeeTCsI BO3SMOKHOCTE
MOJIEIIMPOBATE IPOLIECCHI, CO3aBaTh PELENTH H IMHTHPOBATh X HCIIOIHEHHE, 4 TaKXKe YIIPaB-
JISITh pealbHBIM ITpolieccoM. InBatch TecHo mHTerpupoBan ¢ InTouch, 4To 1mo3BonseT oneparopy
BECTH MOHHTOPHHI ITePHOAHYECKHX ITPOLIECCOB JO3HPOBAHU A H cMellleHHI. KpoMe Toro, InBatch
nmeeT HaOop pyHkIwit i uHTerpaimu ¢ ERP-cucremamu (Enterprise Resource Planning — cu-
cTeMa ITTaHHPOBAHH S IIPOH3BOACTBA ), B TOM YHCIE OCYIIECTRISTH IUIAHHPOBAHHE CPOKOB, MaTe-
PHAJIOB U IIPOH3BOCTBEHHEIX PE3VYIIBTATOB IIPOHN3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomnipro yrunutel Application Publisher BemmomHser QyHK-
I[HH ITpeoOpa3oBaHH co3MaHHbIX INT ouch mpHokeHi B BHJ, JOCTYITHBIH JIJISI IIPOCMOTPA C JIHO-
00ro yAaJIeHHOI' O Y3I1a, H YIIPaBIIEHH S IIPOH3BOICTBEHHEIM ITPOI[ECCOM B PEKHME PeallbHOI O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. mossminack HoBasd BepcHd InTouch 8.0 makera FactorySuite A2 Ha 1m1aT-
¢popMe ArchestrA xommraHnH Invesys, oOBeIHHSIONIEH Bce KOMIIOHeHTHI FactorySwuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep ITpuioxkeHHi Industrial Application Server (IAS), mprmies-
it Ha cMeHY Industrial SQL Server. IAS Bxmrouaer B]| Galaxy co cpefoi pa3paOoTKH IIPHIIO-
keHuit IDE (Integrated Development Environment) u cpegoii nermomHenns. IAS oGecrieunBaer

NOKYMEHT NOANUCAH aBJICHIE ITOACHCTEMAMH aJIapPMOB H COOBITHIA
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IAS B otmumie ot InTouch 7.11 omepupyeT He ¢ Taramu, a ¢ oObekTaMH ("aHAIOrOBOE YCTPOH-

CTBO",

dopmel Archestr A obecrieunBaet mHTerpario IAS, BJI Industrial SQL Server u SCADA-cHCTEMBI

M CKPETHOE YCTPOHCTBO", "tmaTdopMma”, "mepeknrodarens” u Ap.). Mcrmonb30BaHHe IUIaT-

InTouch 8.0, cokparnas BpemMsa pa3paOOTKH IPIIOKEHHH IS aBTOMAaTH3aI[HH BCErO ITPOH3BOJI-
ctBa. ArchestrA, TakrmM oGpaszomM, 3aronHsgeT HuIry Mexay ACY TII u ERP- cucteMaMi BepXHETO
YPOBHSL

SCADA-cuctema Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cucTeMa, HMerOIasa cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHHe B Poccuu H crpaHax CHI'. Trace Mode sBIsSleTCS HHTETPHPO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, Korja pa3paboTka IMPHIIOKEHHH IS OTIepaTOPCKHX
CTAHIIHH H KOHTPOIIJIEPOB ITPOM3BOIUTCS B paMKaxX OJHOI O IMpoeKTa Ha 0asze eguHoro I10. 3a cuer
HCITOJIb30BAHU S ITIPHHITHIIOB aBTOIIOCTPOESHHS ITPOeKTa COKPAIAlOTCS BpPeMs ero pa3paboTKH U
CTOHMOCTb.

ApxurtekTypa cucTeMbl Trace Mode — 3T0 KIIHeHT-cepBepHas apXHUTEKTYpa ¢ HCIIOIb30Ba-
HHeM o01meH MoftenmH 00bekToB DCOM mra OC Windows NT/2000/XP. OcnoBy Trace Mode co-
CTABIISET MOIIHBIH cepBep H B[ pearbHOro BpeMeHH. CBSI3b ¢ KITHEHTCKIMH MOYIISIMH, ITPHIIO-
keHrsaMH SCADA-cucteM, YCO u CYBJI ocyinecTBIsSeTcS Yepes CTaHAapTHBIE HHTepdelChI
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHBIE (PYHKIIHH cHcTeMBI Trace Mode 5:

1) MonympHas CTPYKTYpa ¢ YHCcIIOM KaHaltoB oT 128 g0 64000x16.

2) BerpoeHHas moajiepkka POCCHIICKIX KOHTpPoiniepoB PemmkoHT, JlommkoHT, 111711,
KPYHN3, MOK, 5K2000 u gp.

3) lommepxKa MeKIyHAPOLHOIO CTaHAapTa Ha CpeCTBa IIpOrpaMMHPOBAaHN S KOHTPOJLIIE-
poB IEC 61131-3.

4) bubmioreka ApaiiBepoB KOHTpomepoB (pHPM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpexactBa mporpammMupoBaHHS PC-base xoHTpomiepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) BerpoenHas cucremMa 0ojsiee 150 anropurMoB ACYTII, B TOM 4clie alropHTMBI (PHIIb-
Ttpaiy, [11- u IIW]]-peryimpoBaniss, He4eTKOE H IO3HIIHOHHOE peryiinposanue, IHHIMM-1mpeosd-
pa3oBaHHE U Jp., a TaKKe aJallTHBHASA HaCTPOHKa PErYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHMBAHHS IT0Ib30BATEIBCKHX alTOPHTMOB H (DOPM OTOOpaKeHH
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CyTh aBTOITOCTPOEHHS, YCKOPSIOILIET O pPa3paboTKy IMPOeKTa, 3aKIFOYaeTCI B aBTOMaTHYe-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHaJIOB OIepPaTOPCKIX CTAHI[HI M KOHTPOJUIEPOB Ha OCHOBE HH(OP-
MaI[MH O YHCIIe TOYEK BBOa-BBIBOJIA, HOMEHKIIATYPE KOHTPOILIEpoB H Y CO, XapakTepe CBSI3H
Mexay IIK u ITJIK.

biarogaps aBrornocrpoeHuto, paspadorka ACY TII croguTcs K clIeayroIeMy:

- B paGouem mone PegakTopa 6a3pl KaHAIOB pa3MeM[alOTCsI HKOHKH (00BEeKTEI) KOHTPOJI-
JIEPOB H OIEPATOPCKHUX CTAHIHH.

- YKa3bpIBaIOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAlIMYHe HH(OPMAI[MOHHOIO OOMeHa
MEKIY V3ITaMH.

- 3ammycKaeTcs aBTOIIOCTPOEHHE, KOTOPOE aBTOMAaTHYECKH (popMHpyeT 6a3bl KaHAJIOB ITPO-
eKTa.

PazpaGoTka rpadideckoro Hurepdeiica OCyIecTBISIETCA ¢ IIOMOINLI0 PelakTopa mpej-
CTABIIEHIS JAaHHBIX (aHAJIOTHYHOTO PegakTopy Oasbl KaHAIOB), KOTOPBIH ITO3BOISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOIOIHYECKHX 00BEKTOB H JHHAMHYECKHEe OOBEKTHI (THCTOrpaMMBI, TPEHIIHI,
OeryiiHe JOPOKKH H ITp.). bHOmHOTeka 00beKTOB BKIFOYAeT EMKOCTH, TeII000MeHHHKH, KHOITKH
u jp. Ilonmp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHEIE (POPMBI KaK
ActiveX u BcTpouTh X B Trace Mode. Bo3sMoskHa oTiTajka ITpoekTa 3 pefgakropa Trace Mode B
PEXRIME PealbHOI'O BPEMEHH.

[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocyIecTBISeTCS
CBSI3b ¢ o(pHcHBIMH NpHiokeHsIMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpammamiu [IAPYC u 'AJIAKTHUKA Ha ypoBHe ACVYIL

OcHoBy 10 mucneTdyepckoro ypoBHSA yiipaBiieHHS cocTaBIsioT MPB. MPB Trace Mode —
3TO CEPBEP PEATILHOIO BPEMEHH, OCYIIE CTBIISFOIIHHI ITPHEM JAaHHEIX C KOHTPOIUIEPOB, VIIPABIEHHE
IIPOIIECCOM, BH3yalHM3alHi0 HH(popMmanuH, pacdeT TOII, BeleHHe apXHBOB (C JHCKPETHOCTBIO
0,001 c).

Trace Mode cozepxuT cpescTBa I pa3padboTkH APM pyKoBOAHTEISI ¢ TIOMOIIBIO MOTY-
el Supervisor, KOTOpbIe MMPeJOCTaRISIOT PYKOBOJAUTEIIO BCKO HEOOXOMHMMYHO HH()OPMAIIHIO O Ia-
paMeTpax M COCTOSHHH TEXHOIOTHYECKOTO IIPOIlEcCa.

Trace Mode 1o3BOngeT co3MaBaTh pe3epBHPOBaHHEIE MHOTroypoBHeBble ACY TII mac-
1mTa0a MpeAImpHATHA Ha 6a3e BeIyInHxX ceTeBeIX OC ¢ oOMeHoM ITo ITpoTokony NetBios, NetBEUI,
IPX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIETIEHHEM CIeIYyIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJIICEPOB, JTHCIICTYEPCKOI'O H aIMITHHCTPATHBHOI'O.
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OdopmIeHHE OTUETOB O XOJIe TEXHOIOTHYECKOr O IMPOIeCCa OCYIIECTBIIETCS C ITOMOIIBEO
CepBepa JOKYMEHTHPOBAHH A, CepBep IMMPHHHUMAET JaHHBIE OT VAAIEHHBIX MOAYIIEH H 00padaThI-
BAET MX B COOTBETCTBHH CO CI[eHApPHSIMH. [ ' OTOBEIE OTYETHI MOI'YT OBITh 3alIlHCAHBI B (DailI, BEIBE-
JIeHHI Ha ITe4aTh, SKcIopTHpoBaHbl B CYB]I nmm nmpexacraBieHsl B Internet. JInsg oOmeHa HHpOP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepep Trace Mode. TexXHOIOrHsS TOHKOro KJIIHEHTA
ITO3BOIISIET OCYHIECTRIISTH BH3YAIIH3AIHIO ITpoIiecca, (POPMHPOBATH TPEHIBI H aJlapMbI, () OPMHPO-
BaTh YIIPABILIIOIIHE BO3IeHCTBHA ¢ IToMOIb0 Web-0poyzepa.

Trace Mode mogmepxHBaeT TEXHOIOTHH TeneynpaiaeHnsd yepe3 GSM u SMS. GSM-ak-
tHBaTOP I Windows NT 1pegocTaBiseT ITOIb30BATEISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
ITIO3BOJISIET TlepeaBaTh ¢ COTOBOrO Tele(pOHa KOMAH Bl YITPaBIIEHHS, II0JIYYaTh HH()OPMAIHIO 10
3aIlPOCY C COTOBOTO TeNe(OHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I"'epmani)

OcHoBy WinCC cocTaBirgeT 6a30Basg CHCTEMA, ITOAePKHBAOINasd OCHOBHbBIE HHTEP(EHCHI
SCADA-cucrteMm,- OPC, ActiveX, ODBC, SQL u ap.

B coctaB 6a30BOH CHCTEMBI BXOAAT cleayrolie KoMITOHEHTRI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOHSAET CIeAYIOIHE () YHKITHH:

1) O030p JaHHBIX MpoeKTa H II100aIbHBIX YCTAHOBOK CHCTEMBI,

2) 3aryck cpeibl pa3paOd0oTKH HIIH HCIIOMHEHH S, (popMHpoBaHHe 00Iei 0a3bl JaHHBIX IIe-
PEMEHHBIX H COOOIIEHHI ¢ KOHTPOINIEPOB Simatic;, ocylnecTBIeHHe KOMMYHHKAIIHI ¢ KOHTPOII-
JIepaMHu,

3) KoHpHrypaliro MHOTOITOIb30BaTeNb CKOH KIIHEHT -CEPBEPHOH CETEBOH CHCTEMBEL.

4) Graphics Designer Hcroas3yeTcs I CO3[aHNSI MHEMOCXeM H JHHAMHYEeCKHX I'padH-
YeCKHX 3IIEMEHTOB C HCITOIb30BAHHEM:

5) CraHgapTHBRIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYTOJIbHHKOB, KPYTOB, CTaTHUYECKOMH
rpa(pHKH H IIP.);

6) IToms30BaTens KX 00heKTOB yITpaBIeHHT, ActiveX 00beKTOB;

7) Pexaima On-line, mogaepxxu OLE Automation.

Alarm Logging nmprMeHseTcs 1715 cOopa H apXHBaIHH cOOBITHI B cHeTeMe. [TocTymarorie
cOOO0IIEHHI OTOOPaKAIOTCA, a TAKKE MOI'YT T€HEPHPOBATh 3BYKOBEIE CHTHAIIBI TPEBOTrH. Coo0IIe-
HHS MOT'YT ITIOATBEPAKIATHCS OIEPaTOPOM (KBHTHPOBATHCS) B 3aBHCHMOCTH OT CTEIIEHH BaKHOCTH.

AOKYMEHT NOAIMCAH OBAHIS H3MEPIEMBIX BEIIMYHH. APXUBAIHA TIPO-

SNEKTPOHHOW NOANUCHIO
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apxXHBa OTOOpa’karoTCs B BHAE KPHBBIX HIIH TaOIHII. B0O3MOKHO (pOpMIpPOBaHIE JaHHBIX IS CTa-
THCTHYECKOH OLIEHKH PabOThHI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB Ha BHEIIHII HOCH-
TEIIb.

User Arcluv cirykuT JJ1s1 XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (POPME 3aIlHCEH CO CBO-
OOIHO-TIapaMeTPHPYEMOH CTPYKTYPOH, OIPEAeIIeEMOH ITOJIb30BaTeneM. JloCcTyIl K OazaM JaHHBIX
ocytecTBIgeTca Kak yepe3 ODBC u SQL, tak i yepes WinCC API.

Report Designer cinyKHT JJII TeHepallHH OTYETOB B CBOOOHO-IIPOrPaMMHPYEMOM (pOp-
MaTe, VIIPABIISEMBIX COOBITHSAMH HIIH IT0 BpEMEHH. | eHEPHPYIOTCS ITPOTOKOIIBI ITOCT VITAIOIIHX CO-
OOIIEHHH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATEILCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEBIX H T.JI.

Global Scripts cIyKHT IJI ITpOrpaMMHPOBAHHS TeHCTBHH, ITPOH3BOJIHMBIX ¢ 00beKTaMH,
a TaK’Ke IPOorpaMM, BEITIOHSIOIIIXCS B (DOHOBOM peknmMe. (DYHKI[HH, HaITHCAHHEIE TTOIb30BaTe-
neM Ha si3eIKe ANSI-C, MOI'YVT CUMTEIBATE M YCTAHABIHBATh 3HAYCHH I IIEPEMEHHBIX, BRI3BIBATh Ha
5KpaH HOBBIE H300paKeHHS, TeHEPHPOBATh COOOIEeHH 00 OMIHOKaX, TeHEPHPOBATh IIPOTOKOJIEL,
TTOAKIIIOYATh JHHaMHYecKHe OnOmoTekH (DLL) u 1p.

User Administration cIyKHT JJIS YIIpaBIeHHS IIpaBaMH JOCTYIIa ITOJIb30BATeleil B CH-
CTEME.

Ko BceM nepeuriciieHHBIM MOAYIIM WinCC mmveeT API mHTepdeiic. CrcTeMa ITOmIe piKH-

BaeTcsa OC Windows NT SP6 mmm Windows 2000 SP2 (cuctemuas mmHa PCI).

Ykazanue no mexHuxe o ezonacHocmu.
YKa3aHH 110 TeEXHHKE 0e30IIaCHOCTH ITPH BEOTOJIIHCHII HﬂﬁﬂpﬂTﬂpI{BIX pﬂﬁﬂT ITPHBEACHBI

B ITPHJIOKEHHE A.

VKazanusa no 6binoiHeHUI0 140 opamopHoil padomal:

1) Ha maGoparopHoii cToiike «Mojens 3rmekTpocTaHIHH Nely coOpaTh cXeMy JadopaTop-
HBIX HCITBITAHHH, COOTBETCTBYIOIIVIO PeKHMY No4.

2) Ha maGopartopHoii cTolike «Mojenb 3IeKTpocTaHIMH Ne2» coOpaTh cXeMy JabopaTop-
HBEIX HCIIBITAHMI, COOTBETCTBVIOIIVIO peKMy Ne2. llepeknroyaTelny pexiMa VIIpaBIeHHSI SA2
moayis «lIpeobGpazoBarens 4acTOTEI» H SAl Momynsa Bo3OYKIAEHHS IIEPEBECTH B ITOJIOKEHHE
«ABT». [[oIKITIOUHTH MOZYIIh KOPOTKO3aMBIKATEIIS I CO3JaHHS TPeX(pa3HOro KOPOTKOr O 3aMbl-
KaHHS Ha JIMHHH SJIEKTporepegaun W,

HOMEHT HIORNMEAR ‘AHHA MoJelel AiekTpocTaHIii Nol 1 No2
SNEKTPOHHOW NoANUCHIO A POCTaHII 0 ol
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JJaGoparopubeni komimieke — DeltaProfi). 3arpy3urs HeoOXOIHMYIO KOH(PHIYPAITHIO IIPOTrPAMMEI
KoMaHIOH «Padorer — MOC — Komruieke Y — LleHTpann3oBaHHBIN KOMITIIEKC P3A». 3aIyCTHTH
IporpaMMy B paboTy KHONKOH «IlycK» WIH KOMaHJIOH ITITABHOI'O MEHIO « YTIIpaBlIeHHEe — IIyCcK»
HIIH ropsyer KinaeHInen F3.

5) Ha nepcoHallbHOM KOMIIBIOTEPE MOJEIH 3NIeKTpocTaHIHH Nel 3aIlyCTHTB ITPOrpaMM-
HbIi koMimiekce «DeltaProfiy (ITyck — I[Iporpammer — JlaGopaTtopHeIil komimiekce — DeltaProfi). 3a-
T'PY3HTh HeOOXOQHMYIO KOH(PHIYpaIlHIO ITporpaMmMbl KoMaHAoH «Padorer — MOC — DnekrpocTaH-
g Nel — lleHTpanmn3oBaHHBIN KOMIUIEKC P3Aw». 3amycTHTh IIporpaMMmy B padoTy KHOIIKOH
«IIyck» WIH KOMaHIOH ITITAaBHOTO MEHIO « YIIpaBlIeHHE — [ IyCK» HIIHM ropsyen KiIaBHIeH F5S.

6) Ha nepcoHallbHOM KOMIIBIOTEPE MOJAEIH 3NIeKTpocTaHIHH No2 3aIlyCTHTh ITPOTrPaMM-
HbeIH KoMImiekce «DeltaProfiy (ITyck — I[Iporpammel — JlaGopaTtopHbIi komimiekce — DeltaProfi). 3a-
T'PY3HTh HEOOXOHMYIO KOH(HIYPAITHEO ITpOrpaMMbl KoMaHA ol «Padorel — M3C — DnekTpocTaH-
g Ne2 — lleHTpanmn3oBaHHBIDI KoMmIrieKCe P3Ay». 3allycTHTBR IMporpamMmy B padoTy KHOITKOH
«IIyck» WIH KOMaHIOH ITITAaBHOTO MEHIO « YIIpaBlIeHHE — [ IyCK» HIIHM ropsyen KiIaBHIeH F5S.

7) JlncTaHITMOHHO BKIFOYHTE BEIKIOUaTeMH Q4 H Q6 »mekTpocTaHIHH Nel (IIerykoM me-
BOH KHOITKH MBIIH I10 H300paKeHHIO BBRIKIIFOYATEIS Ha MHEMOCXEME JIOKAJIBHOI0 KOMIUIEKCA
yIIpaBIeHHA AIeKTPOCTAaHIMH ). AHAITOrHYHBIM 00pa30oM BKIIOUHTEH BEIKMOUaTeTH Q4 m Q6 Ha
3IIEKTPOCTAHINH No2.

8) BkmounTh rnepeximoyarens « CeTh» MOA YIS BO30YKIEHHSI CHHXPOHHOIO T'eHEpaTOopa.

9) Ha snexrpocraniini Ne2 OTKpPBITh JHAJIOIOBOE OKHO HACTPOHKH ITapaMeTPOB I[EHTpa-
JTH30BAHHOI'0 KOMIUIEKCA PEIIEHHON 3aIlHThI H aBTOMATHKH KOMaHA0H «CeTh — 3arnura — LeH-
TPpaH30BaHHBII KOMITUIEKC VIIPABIIEHMS H 3aI[HUTHI 3IIEKTPOCTAHIIID. BKIIOUHTH I[EHTPaJI30-
BAHHBII KOMIUIEKC PENEHHON 3all[MTHl H aBTOMATHKH 3JIEKTPOCTAHIHH OJHOMMEHHBIM ITEPEKIIIO-
YyaTeleM B OKHE ITapaMeTpoOB. BKIOUHTE ITPHBOJHON JBHIATENh SHEProOIOoKa KHOMMKOH «BKiro-
yeHHe TYPOHMHEBI». M3MeHSI 3HAUYeHHE CHIHAIA 3aaHHs « YIIPaBIeHHEe MOIIHOCTHIO TYPOHHBI»
yYCTAHOBHTH HOMHHAJIBHYIO YacTOTY BparieHHs 1500 o0/MIH, COOTBETCTBYIONIYIO YCTaBKeE 1O Ya-
croTe S0I'I[ Ha MOAyIIe YacTOTHOro IpeodpaszoBarensd. Ilomars TOK BO30YKIEHHS CHHXPOHHOIO
reHepaTopa KHOMNKOH «BKmoueHHe BO30VKIeHHI». M3MeHSII 3HaueHINe CHIHala 3aJaHisd
« YIIpaBIIEHHE CHCTEMOH BO30YKIeHII» YCTaHOBHTh HOMHHAIIBHBIH TOK BO30YKIeHHA 0,8 A (cre-
ITHTH T10 TTIOKa3aHHSIM aMIIepMeTpa Ha MOAYIIe BO30YKaeHN ). HaxkaTh KHOIIKH «3allOMHHTB TEKY-
1ee» IS (PHKCAIHH CHIHAIIOB YIIPAaBIEHHS MOIIHOCThIO TYPOHHEI H TOKOM BO30YKIEHHS B pe-
KHMe XomocToro xoza. [logate KoMaHAY Ha BKIIIOUEHHE BRIKITOUATENS Q3. M3MeHSII ITOII0OKEHIE

AOKYMEHT MNOANWUCAH JaCTOTHI, BOCCTAHOBHTH, HOMHHAILHYIO YacTOT
SNEKTPOHHOM NOANMUCHIO ’ Y
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10) ITo moka3zaHHSIM Ha MHeMOCXeMe 3NIeKTPOCTaHIMH No2, OnpeJelHTh BEIHYHHY TOKa
Harpys3KH JTHHHH 3eKTponepeaaunl W 1. Paccuntates yeraBkH cpadaTteiBaHuA 3a1uT JID1I, 3a1aTe
IIOIIYUYEHHBIE 3HAYEHHS B JHAJIOTOBOM OKHE HACTPOHKH ITapaMETPOB IEHTPATM30BAHHOIO KOM-
IJIeKCa PEIIEHHON 3alUThl H aBTOMATHKH.

11) OnpenemmTh ycTaBKH cpaOaThIBaHHSA AH(QepeHIHaTbHOH 3aIlHThl COOPHBIX ITIHH.
J1s 3TOrO0, BKIFOUHTH KOPOTKO3aMBIKATeNlb MepekmodarerneM SAl, 3adHKCHpPOBAaTh BEIHYHHY
TH(PepeHIHaIbHOIO TOKa B OKHE «l]eHTpalTH30BaHHBIN KOMIUIEKC YITPABIEHHS H 3aIHTHI AJIEK-
TPOCTAHIHI», OTKIIOUHTH KOPOTKO3aMBIKATEIIb, PACCUNTATh TOK CpadaTHIBAHMS 3aIlHTEI, 3a0aTh
IIOIIYYEHHOE 3HAYEHHE B JHAJIOIOBOM OKHE HACTPOHKH ITapaMeTPOB I[EHTPAIM30BAHHOIO KOM-
IJIeKCa PENEHHON 3al[UThl H aBTOMATHKH.

12) IlepeBecTH BCe 3aIMTHL B pa00Ty BKIIOYEHHEM IIPOrPaMMHEIX IepeKIrodaTelied «B
padore» B AHATIOrOBOM OKHE HAaCTPOMKH ITapaMETPOB IEHTPATH30BAHHOI'O KOMIUIEKCA PENIEeHHON
3aIUTEl H aBTOMATHKH.

13) Ha snexrpoctaHipn Ne2 repekmodyarend SA] MOIyIS KOPOTKO3aMBIKATEIS IepeBe-
CTH B ITOJIOKEHHE « BKII» I cO3MaHN pekiiMa KOPOTKOro 3aMbIKaHH . [ [pH ITpaBHIIbHO BEIOpaH-
HBIX YCTaBKaX, JIOIDKHO IIPOM30NTH CEIIEKTHBHOE OTKIIFOYEHHE JIMHUH 3JIeKTporepeaaun W 1. [le-
pexmrovaTens SA] MOIYIIS KOPOTKO3aMBIKATENI S TIEPEBECTH B ITONOKeHHE « OTKID).

14) IIpon3BecTH OTKIIFOUeHHE cTeHa « Moens anekTpocTaHIiH No2y. JI119 3TOro, OTKIIFO-
YHUTH TEHEPATOP OT CETH, Pa3rPy3UTh CHHXPOHHBIH I'€HEePATOP 110 aKTHBHOH MOIITHOCTH PETYIIATO-
pPoM «YTIpaBIIEeHHE MOIIHOCTBhIO TYPOHHEI» (YCTaHOBHTH B KpailHee JIeBOE ITOJIOKEHHE), Pa3rpy-
3UTh CHHXPOHHEIN I'€éHEPaTOop IO peaKTHBHONH MOIITHOCTH PETYIIATOPOM « YIIPAaBIIEHHE CHCTEMOH
BO30YKIeHHSD (YCTAaHOBHTEL B KpaiiHee JeBOe ITOJIOKeHHe), HaKaTh KHOMNKY «OTKIFOYEHHE BO3-
OVKIEHHSI», HaKaTh KHOIIKY « OTKIIFOUEHHE TYPOMHED), OTKIIFOUHTE BCE BHIKIIFOUYATEIH, OTKIIFO-
yuTh IMTaHHe cTeHga. Ha maboparopHon cromke «Mojens anekTrpocTaHIimi Ne2y ITOAKIIOUNTE
MOJYIIb KOPOTKO3aMBIKATEIIS IS CO3AaHHS TPeX(pa3HOr0 KOPOTKOI'O 3aMbIKAHH I Ha COOPHBIX ITTH -
HaxX. [lomates IMUTaHHEe Ha MOJETIh SNIEKTPOCTAHIIHH No2, BOCCTAHOBHTH HCXOIHEIH PeXUM pabOoThI
BIEKTPOCTAHI[HH (B COOTBETCTBHH C II. 7-9).

15) Ha snexrpoctaHipiu No2 Iepekmodyarens SA] MOIYISI KOPOTKO3aMBIKaTeId IepeBe-
CTH B ITOJIOKEHHE « BKII» I CO3MaHIs PEXIIMA KOPOTKOr'o 3aMbIKaHH . [ [pH ITpaBIIIbHO BEIOpaH-
HBIX YCTaBKaX, MOIKHO IPOH30HTH CEJIEKTHBHOE OTKIIFOUEHHE BCEX BBIKIFOUATENEH COOPHBIX
IITHH 3IeKTPOCTAHIMH Ne2. Cpasy ke I1ociie cpadaThIBAHI 3aIHTEL, IIepeKIroUarelrb SA 1 Mogyins

KOPOTKO3aMbIKATCIIA IICPCBCECTH B ITOIIOKCHHE «OTKII» OIS HMHTALHH caMoO YCTPaHAIOHICI'OCA KO-

NOKYMEHT NMOANMWUCAH
SNEKTPOHHOM MOAMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
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17) Ha IKJIY nogaTh KOMaHJBI Telle OTKIIFOUEHHS BceX BBIKIIOYATENeH B AIeKTPOsHeEP-
reTHYECKON cHcTeEME. OTKIIFOUHTh aBTOMATHI HCTOYHHKOB IIMTAHHUS MOAEIEH IEKTPOCTAHIH No |
1 No2.

18) OcTaHOBHTE pabOTY ITpOrpaMM YITPaBIeHHS Ha 3MeKTpocTaHIHIX Nel o No2 KHOIIKOMH
«CToI», KOMaHJOH ITITAaBHOIO MEHIO «YTIIpaBieHHe — CTOIT» HIH ropsyel KiasHineH F6. AHamo-
T’HYHBEIM 00pa30oM, OCTAHOBHTE paboTy ImporpaMMEl vitpasieHHsa Ha LK /Y. BHimnmane! IIpu ocra-

HOBEC pElﬁDTLI IIPOI'paMM Ha JIOKAJIBHBIX KOMIUICKCAX YIIPABIICHHA 3JICKTPOCTaHITHAMI, IIPOI' PAMM-

Hoe oOecrieueHHe Ha [[KJ[Y BeIJIaeT coOOIEHHE, O TOM, YTO OJHH H3 KJIHEHTOB HH()OPMAI[THOHHOMH
ceTH OBLI OTKIIIOYEH. 3TO HE SBIISETCS O OKOH.

19) OgopmuTh oT4eT 1O TabopaTOPHOI paboTe.

Coodepacarue omuema:

OT4YeT JOIKEH COLEPXKATh:

1. Hazpanme paboTHI,

2. Llens paboTHI,

3. Kparkue TeopeTHYECKHE CBEAEHHI S,

4. OrcaHHe HCIIONIB3YeMOI'0 000PYAOBaHHII H MaTepHaJIOB,
5. ITopsimoK BRIMIOJIHEHHM S PaOOTHI,

6. Beruncnennsa u o6padorka pe3ylbTaToR,

7. BEIBOJIEL.

KoumponsHsie éonpocet:

1. ITomMexH M IIOMEXOYCTOMYHBOCTE. OOIIHE ITOHSITHAL.

. XapakTep aJfHTHBHBIX ITOMEX.

. Knmaccuduxaimsa aJIHTHBHBIX TTOMEX

Meppl o ITOBBEIIIEHHIO TTIOMEX0YCTOHYHBOCTH ITepelaBaeMOH HH(POPMAaIHH.
. Koppekrupyronie H ImoMeX0o3alTHbIe KOAbl. OOIIHe CBEAeHH .
PazgemimMpie OmouHbIe KOABL. KO/ ¢ UeTHBIM KOJIHYECTBOM EeIHHIIIL.

. Kox ¢ mpoBepKon Ha YETHOCTE. KO ¢ ITOCTOSIHHEIM BECOM.

. Koxgpl XemniHra. Koj ¢ KomoBbIM PACCTOAHHEM PaBHBIM TPEM.

. CHCTEMBI C ITOBTOPCHHCM IICPCAadH I]H(IJGPMEH_[IIH.

10. Cucremser IY u TY ¢ oOpaTHOH CBS3BIO.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Jabopamopraa paboma Ne8. [lenmpanuzo6anHaa uHmeleKmyaibHAL 3auiima pac-

npeodeaumeibHoOU cemu

Ilens padomsr: N3ydnuTh IIPHHIMIIEL peajTH3allHH IIEHTPAIH30BAHHOIO KOMILIIEKCa peJleH-
HOH 3aIllHThl H aBTOMATHKH 3IIEKTPOCTAHIIHH, METO/bI pacyeTa YCTaBOK OCHOBHBIX BHJIOB 3aII[HT

H HCCIIeJOBaTh CEIeKTHBHOCTD AEHCTRBHS 3aIIHT ITPH Pa3JIMYHBIX BHIAX HGEPE}I{,[[EHI]I‘T.

OCHO6bL meopuu:

COBpeMeHHBIE CHCTEMBI YIIPaBIEHHS XapaKTePH3YIOTCS TePPHTOPHAIIBHON M (DYHKIIHO-
HaJIbHOH PacIpelelIeHHOCTRIO YCTPOHCTB cO0Opa JaHHBIX U VIIPaBIIeHHS. KOHTPOIb X0O/Ia TEXHO-
JIOTHYECKOrO IPOIlecca H YIIPAaBJIEHHE HH30BOH aBTOMATHKOH OCVYILECTBIISIETCS OIEPATOPOM C aB-
TOMaTH3HPOBAaHHOr O paboyero Mecra omeparopa (APM) win omepaTOpcKOH CTaHIHH, COCTOS-
II[€, KaK ITPaBIIIO, H3 IIBETHOIO I'pa)MueCKOr 0 JHMCIUIES ¢ KIIaBHATYPOH, YCTAHOBJIEHHBIX B OIle-
paTopckoM IToMeleHHH. [Ipun HeoOXomMMOCTH ycTaHOBKH APM-orepaTopa B 1ieXy HCIIOIb3Y-
IOTCSI IIPOMBIIIUIEHHEIE pa0oYHe CTAaHIHH CO BCTPOEHHOH KIIaBHATYPOH HIIH BBIITOJIHEHHOH B IIBIIIE
- BIIAr O3aIIMIIEHHOM HCIIOITHEHHH.

[IpeacraBneHIe JaHHBIX B peaJIbHOM MacITade BpeMeHH O XOJIe TEXHOIOTHYECKOr O IPo-
I[ecca, BU3yaIH3allis IIPOIlecca B BHAE MHEMOCXEM, COCTABIIEHHE OTYETOB H I'Pa(pHKOB, CHTHAIIH-
3aI[Hs OTKIIOHEHHH ITapaMEeTPOB H APYrHe HeOOXOAHMEBIE () YHKIIHH OCYINECTBIISIOTCS C ITIOMOIIBIO
crielHanbHOro ImporpaMmHoro obecrneueHnsa SCADA-cucreM. SCADA-cucreMa (Supervisory
Control And Date Acquisition — cucTeMa cO0pa JaHHBIX H OIEPATHBHOT'O JUCIIETUYEPCKOIO YIIPaB-
TIeHH ) pa3zpabaThIBanach, KaK YHHBePCcalbHOE MHOIO(YHKIMOHAIbLHOE ITPOrpaMMHOe oOecIieye-
HHE CHCTEM BEPXHETO YPOBHS, ITO3BOJISIIOINEE OIIEPAaTHBHOMY IIEpPCOHAITY HanOomee 3¢ (PeKTHBHO
VIIPABISATh TEXHOJIIOTHYECKHM ITpolleccoM. [0 Mepe pasBHTHS IMPOrPpaMMHBIX H aIllapaTHBIX
cpencTs HaOmomaeTcs ripuMeHeHne SCADA-cHCTEM Ha HIDKHEM, KOHTPOJUIEPHOM, VPOBHE.

OcHoBHBIE PyHKIIMH SCADA- cHcTeM:

1) cOOp JaHHBIX O ITapaMeTpax Ipoliecca, IOCT YITAIOIHX OT KOHTPOIUIEPOR HIIH HETIOCPE/ -
CTBEHHO OT JAaTYHKOB H HCIIOJHHTEIBHBLIX YCTPOHCTB, HAIIPHMED, 3HAUEHHS TEMIIEPATVYPHI, 1aB-
JIEHHS U IPYITHX IIapaMeTPOB, IIOIOKEHIE KilallaHa MM Bajla HCIIOIHUTEIPHOIO MEXAHH3MA,

2) oOpaboTKa H XpaHeHHe (apXHBHPOBaHHE) ITOTy4eHHOH HH(popMalpH. [1o 00paboTKoit
HH()OPMAaIIHH ITOHHMAEeTCs BEITOTHEHHE () YHKIHI (PIIIBTPAIHH, HOPMAaJIH3allHH, MacIlTaOHpoBa-
HHSL, THHEAPH3al[HH JJISI IPHBEAeHHS JaHHBIX K HY’KHOMY (pOopMaTy,

AQKYMEHT T1OANINCAH 30H. CHMBOJIFHOH HJIH HHOH (pOPMe HH(POPMAITHH
SNEKTPOHHOW NOANWUCHLIO ? bop hopmarn
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4) CHTHaIIH3aIusgI H3MeHEeHHH XO0/a TeXHOIOTHYeCKOro Mpollecca, 0coOOeHHO B ITpejaBa-
PHITHBIX H aBAPHIHBIX CHTYAIL[HSIX B BHAE CHCTEMBI alIapMOB. [IpH 3TOM MOKET OCVIIECTBIIITHCS
PETHCTPALS ACHCTBHIL OOCITYKHUBAIOINETO IEPCOHAIA B aBAPHHHBIX CHTYAL[HSX,

5) popMHpOBaHHE CBOJOK, KYPHAJIOB H APYTHX OTYETHBIX JOKYMEHTOB O XOJe TeXHOIIO-
THYECKOro ITpoIecca Ha OCHOBE HH(OPMAIHH, COOpPaHHOH B apXHBaX,

6) hopMHpOBaHHE KOMaH][ OIlepaTopa MO H3MeHEHHIO ITapaMeTPOB HACTPOHKH H peKiMa
PalbOTEl KOHTPOIIEPOB, HCITOJIHUTEJIbHEIX YCTPOHCTB (ITyCK-OCTaHOB, OTKPEITHE-3aKPBITHE );

7) aBTOMAaTHYECKOE YIIPABJIEHHE XOJOM TeXHOIOTHYECKOrO IPOI[ECCA B COOTBETCTBHH C
nMeromMHcsI B SCADA-cHcTemax amroputMmamu yirpaBieHHS ([TH— ITH JI—-perymipoBaHnie, 10-
3HI[HOHHOE, HEYeTKOe PeryIHpoBaHHe). JaHHbIe ()YHKIIHH peKOMeHAYeTCS HCIIOIb30BaTh IS pe-
IIIEHHA 3a{a4 HEBBICOKOI'O OBICTPOMEHCTBHAL

Takmm o6pazom, SCADA-CHCTEMEBI SBJISIOTCS MOIIHBIM HHCTPYMEHTOM JIJIS pa3padOoTKH
[1O BepxHero yporHsa ACY TII. Ilpu stom oT paspadorunka He TpeOyeTcs OONBIIMX 3HAHUI B
00GIaCTH IIPOrPaMMHPOBAHNS Ha S3BIKAX BRICOKOI'O VPOBHS.

SCADA-cHucTteMa InTouch ("Wonderware", CIIIA)

[TporpammHoe obecriedeHre InTouch sSBIgeTcsS 00BeKTHO-OPHEHTHPOBAHHBIM YeJIOBEKO-
MarmHHBIM HHTepdeiicom (HMI — Human Machine Interface) mmsa mporieccoB cOopa JaHHBIX H
VIIPaBIIEHHS, KOTOPOE IT03BOJISIET KOHTPOIMPOBAThk U VIIPABIISATE OOBEKTAMH H CHCTEMaMI, HC-
ITOJIb3YS IpadryecKie OOLEKTHI.

OcHoBHbIe (pyHKIMH HMI: oroOpakeHHe ImapamMeTpoB o0beKTa YIIPaBIIEHHS, O0ToOpake-
HHEe TEKVYIIHX H HCTOPHYECKHX TPEHIOB, OTOOpaKeHHE M PErHCTPaI[HS aBapHHHBIX CHIHAJIOB.
Cpenactea 00BEKTHO- OpHEHTHPOBAHHOTO ITPOEKTHPOBAHIS TTO3BOISIOT CO34aBaTh JHHAMHYECKIE
H300paKeHIsL, IOJIEPAKNBAIOT HX BpalleHne, yOIHpoBaHIe, KOIIMPOBAaHHE, BCTABKY, CTHPaHHE
H JIp. oIepali. AHHUMAI[HOHHBIE CBA3H IIOAAEPKHBAIOT padoTy ¢ JHCKPETHBIMH, aHAIIOT OBBIMH
H CTPOKOBBIMH IIEpEMEHHBIMH, TOPH30HTAIPHEIMH H BEPTHKAIBHBIMH IBIKKAMH M KHOIIKaMI, a
TAKKE CBS3AHEI C Pa3MepPOM H I[BETOM TEKCTa, Er'0 MECTOIIOIOKEHHEM, BPAIIIEHHEM H MEPIIAHHEM.
InTouch comepxur OHOTHOTEKY MacTep-00bekTOB (Wizard), BKIIIOYAIOIYIO ITpeJBapHTEIILHO
CKOH()HT'YPHPOBaHHBIE BCIIOMOraTelIbHBIE CpeJCTBa — IEepPEeKIFOYaTelH, ITON3YHKOBEIE PETyIIs-
TOPBI, CUETUHKH. BO3MOXKHO CO34aHHE COOCTBEHHBIX MACTEP-O0BEKTOR IIPHMEHNTEIIFHO K KOH-
KPETHOH CHCTEME.

[Tpmmoxenne Productivity Pack, seisrormeecs gonmonHeHneM K InTouch, comepkuT OHO-

nHoTeKy Oomnee yeM Ha 2000 MacTep-00BEKTOB, YHHBEPCaJIbHbIE cpeJicTBa ImpocMoTrpa Ha 200 daii-
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- DDE-o6men (Dynamic Date Exchange — mpumamideckmit oOMeH JaHHBIMH). BOTBIIIIH-
CTBO CEPBEPOB BBOIa-BEIBOAA (HAIIPHMEDP, KOHTPOIUIEPHI) oAaepxmBaroT DDE-00MeH U1 Iepe-
nauyn JaHHBIX B InTouch-mipuioskeHne, u3BecTHOe NMpHIokeHHe Excel Taxke ncnomsiyer DDE -
MmexaHu3M. Mcnoms3ya NetDDE, mocraBnsgemslit ¢ InTouch, momp3oBaTens moaydaeT BO3MOXK-
HOCTH CBS3H 110 DDE Mexny 3agayamMi Ha pasHBIX KOMITBIOTEPAX depes ceTh. llogmepkuBacTca
cBa13b Mexxay Windows, VNS u UNIX ¢ momornisio mpotokonoB NetBIOS, TCP/IP u DecNET, a
TaKKe Yepes3 IOCIIEA0BAT b HBIH KaHall,

- OLE-Texnonorus (Object Linking and Embedding — BkmroueHHe 1 BcTpaHBaHHe O0BEK-
TOB). Mcrmone3yeTcs I B3aHMOEHCTBHS C AP. ITOJIb30BaTelIbCKHMH ITPHIIOKEHHSIMH,

- OPC - nmporpanmsl (OLE for Process Control — OLE 114 yImpaBiIeHHS ITPOLIECCAMH ).

InTouch 7.11, nmognepxrBaemas OC Windows NT, sBiseTcsI OZHHM H3 KOMITOHEHTOB HH-
TErPHPOBAHHOIO TTAaKeTa IMPOrPaMMHOT 0 OOeCIIEYEHH S 171 ITOIHOM aBTOMAaTH3al[HH IIPOH3BOACTBA
Factory Suite 2000.

KommoHeHTH Factory Suite HeImonb3yroTcesl Ha TpeX YPOBHSX aBTOMaTH3ALHH:

- Ha KOHTPOIJIEPHOM YPOBHe (yIIpaBleHHe mpoiieccoM ¢ rmoMorpio 11JIK, YCO, pabourx
CTAHIHH);

- Ha ypoBHe SCADA-cHcTeM (CYIIepBH30pPHOE YIIpaBIeHHe TeXHOIOTHYeCKHM ITPOIleC-
COM);

- Ha ypoBHE MES-cHcTeM (OnepaTHBHO-AHCIIETYEPCKOE YIIPABIEHHE ITIPOL[ECCOM).

Factory Suite rmocrpoeH Ha oTKpHITHIX TexHonorimax COM, DCOM, OPC, ActiveX u co-
HEPKUT OONIBINOE YHCIIO CEPBEPOB BBOJA-BBIBOJA, OOECIIEUHBAOIIIX CBSA3b C OOODPYAOBAHHEM,
IIpHOOpaMH H YCTPOHCTBAMH CBS3H. Bca HHpOpMAaINg HaKaIlIHBaeTCS B PEILIHOHHOMN 0a3e JaH-
HBIX peanmbHOro BpeMeHH Industrial SQL Server. 3a cyeT mcmonp30oBaHHA IMpoTokona Sultelink
o0ecreyHBaeTcs BEICOKOE OpIcTpozelicTBHE (3amuch okoiao 40000 mapaMeTpoB B CeKYHIY € 4Ya-
CTOTOH 3aImHCcH IO 1MC), KOMITAaKTHOCTDh XpaHEeHHS JaHHBIX (2-X MecsuHbI apxuB H3 4000 mapa-
METPOB 3aHHMaeT OKoiIo 2 MGalT muckoBoro nmpocTtpancTBa). IndustrialSQL Server ucrnomb3yeT
BO3MOKHOCTH Microsoft SQL Server, B ToM urciIe ero BO3MOKHOCTH (PHILTPAIHH, O0beJHHEHH S
1 00paboTKH JaHHBIX A9 yA0OcTBa HX 3armpoca H BEIOOpKH. Industrial SQL Server MoxkeT aBTo-
MaTHYECKH OOHOBIATh CTATHCTHYECKHE JAaHHEBIE B BUJE CBOJHBIX TAOIHIL C 3aJaHHOH ITPOH3BOIH-
TeJIbHOCTBIO, (PHKCHPYS CpeJHHe, a TaKKe MaKCHMallbHble H MHHHMAJIbHbIE 3HAUEHHS ITapaMeT-
poB. Jlanubie n3 SQL cepBepa B BHIe OTYETOB MOI'YT IlepeflaBaThes ImyTeM Web-(aiira B Internet
H Jlaliee YAaJIeHHBIM ITOJIB30BaTEIM, a TaKKe yepes GSM-MoieM 3alpanmBaThCs H IepelaBaThC

LNOKYMEHT NMOANMCAH . _
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[ToMrMO O0OBEKTHO-OPHEHTHPOBAHHOH I'pa(pHKH, aHHNMAI[HOHHBIX CBS3eH M OHOITHOTEKH
MacTep—o0beKTOB, InT ouch maeT moap30BaTEISIM BOZMOKHOCTE YAAJIEHHOI O AOCTYITA K HCTOYHH-
KaM JJaHHBIX BBOJa-BeIBOAa (HarmpuMep, Microsoft Excel) 6e3 HeoOX0oHMOCTH co3gaHu s Tara (T30
— 3TO 3allkCch 0asbl JaHHBIX, cOAepKamas HH(OPMAI[HIO O ITapaMeTpe Ipoliecca) B IIOKAIbHOMH
0a3e JaHHBIX T3roB. [[pyruMH QyHKIISIMH InTouch SBisroTcs omHOBpeMeHHas ITOAAEPKKA MHO-
T'OYHCIIEHHBIX HCTOYHHKOB ajJapMoOB (mogaepikka oT 1 go 999 nmpHOpHTETOR anapMOB). AIapMbI
MOT'YT OBITH BEIBEJIEHEI Ha SKpaH, 3alllCcaHbl Ha JHCK H BEIBEJIEHBI Ha nedaTh. Takxke InTouch
ITO3BOIISIET CO3MaBaTh HCTOPHUYECKHE TPEHABI H TPEHIBI PEAIIbHOI'O BPEMEHH ¢ BO3MOXKHOCTBIO OJI-
HOBPEMEHHOI'O OTOOpakeHHS J0 8-MH IlepeMeHHBIX (TPeH] pealbHOrO BPEMeHH ITOAAEPKHBACT
palboTy ¢ YeTBIPEMS IlepeMeHHBIMH ). I1pH 3ToM KaKaas repeMeHHasI YHTaeTCs H3 COOCTBEHHOIO
(paiina. BosMokeH skcnopT JaHHBIX B Excel, daiin gaHHBIX 1iH B KaHal DDE. KpoMe Toro, mmomnb-
30BaTejIb MOKET TeHEpHPOBATh OTYETHI HAIIpSIMYyIO B3 ImpoekTa InTouch myrem mpsmvoro ¢gpopma-
THPOBAHIS 3KpaHa, BEIBOAHUTE Ha I€YaTh HJIH PACChLIIATh 10 3IEKTPOHHOH ITOUTE.

Bnaromapsa namrro pyHkipa SPC (Statistical Process Control — CtatHcTHYecKOe YIIpaB-
nenne IIporeccom) InTouch mpemocTaBisgeT BO3MOKHOCTh CTATHCTHYECKOTO YIIPABIEHHS ITPO-
I[eCCOM Ha YPOBHe oIeparopa. Taxke (pyHKI[HH ITaKeTa ITOAAePKHBAIOT JIOTHYeCKHE H MaTeMaTH-
YeCKHe BRIpaKeHH . [lomb30BaTeh MOKET BRIBOAHUTE Ha SKPaH AEHCTBUTEIBHBIE YHCIIA C OQHHM
3HAKOM ITOCJIE 3aIlSITOH (ITPH BEIYHCIEHHSIX HCIIONb3YETCS IUIABAOIIasl apH()METHKA C JIBOHHOM
TOYHOCTBIO). KpoMe TOro, Nolb30BaTEIbh MOXKET OITHCHIBATH CBOH COOCTBEHHEBIE (DYHKI[HH C JO-
OaBIIEHHEM HX B MEHIO.

CucreMa mmaponei InTouch mpegocraBnseT BeTpoeHHYI0 cHereMy JocTyra Ha 10000 ypoB-
HET, TapaHTHPYIOITYIO HAIEKH VIO 3aII[HTY CHCTEMBL.

[TpoekTrl ¢ mcnomp3oBaHeM InTouch IMPOKO HCIONMB3YIOTCSA B Pa3IHYHBIX OTPaCILIX
ITPOMBIIIIEHHOCTH.

[Taker InControl — sTo cucTeMa mporpaMMHPOBAaHHS H YIIPABIEHHS C OTKPBITOH apXHTeK-
TYPOH pealbHOI'O BpeMEHH, IT03BONISIONIAas cO3/1aBaTh apXUTeKTypy SoftPLC ¢ 3aMeHOI Tpa HIlH-
oHHoro IIJIK Ha PC, MogkmrOuYeHHBII K YCTPOHCTBAM BBOAA-BBEIBOJA YEpPE3 JIIOKAIIbHBIE CETH
Profibus, Modbus u ap. InControl mogaep:xupaet sS3pIKH peneiiHoi moruky (LD), mocnegoBaTems-
HBIX (PYHKIHOHAIBHBIX cxeM (SFC) m crpykrypupoBaHHoro tekcra (ST) mo cranmapry IEC
61131-3. [Tognepxmmaerca TexHonorud ActiveX (ITH-, ITW]]-perynsaropsl, HedeTKas JIOTHKA H
np.). Takke JoITycKaeTcs IMporpaMMHPOBAHHE ¢ HCIIOIb30BaHHEM TPaJHIHOHHBIX SI3EIKOB ITPO-
I'PaMMHPOBAaHH . BCTPOEHHBIN MEHEKEDP MPOEKTOB ITO3BOJIIET OPraHM30BaTh ITPHIIOMKEHHS I10

HOKYMEH HIQAIACAR KaX OJHOrO IPOEKTA, IIPHCBANBATH IIPHOPHTETH
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Ha yIIpaBJlIeHHe pa3sHBIM 3ajadyaM. InControl mogaepximBaeT pa3myHble ITPOMBIIIUICHHBIE HHTEP-
¢eticel 1 ceTH — Profibus, DeviceNet, Interbus, DDE, SDS, Internet i ap. [Iogo6HO ApyTrHM KOM-
nmoHeHTaM FactorySute InControl yepes Habop MacTep-00beKTOB HHTErpHpYeTcs ¢ InTouch.

[Taket InTrack — cucTeMa yIpaBIeHHS IIPOH3BOACTBEHHBIMH ITPOL[ECCAMH: OT 3aKYITKH ChI-
Phs, MaTEPHAIOB H KOMIUIEKTYIOIIHX 0 BEIITYCKA IT'OTOBOH ITPOAYKIMH. Pa3IHyHbIe CXEMBI IIPO-
H3BOACTBEHHBIX ITPOI[ECCOB CO3JAIOTCA B CIIEIHAIbHOM rpaHYeCKOM pPeJaKTOpe H BKITFOYAIOT
MacTep—OOBEKTEI, CPEeIH KOTOPBIX €CTh IIPOH3BOIACTBEHHEBIE I[ETTIOYKH, MATEPHAIIPHBIE PECYPCHL,
IIPOAYKTHI M ITP. Taxum 00pa3oM, B paMKax OJTHOH IIPHKJIaJHOH IPOrpaMMbl COBMEIAOTCS () VHK-
1 SCADA-cuctemsl 1 MES-cuctemel (Manufacturing Execution System — ITponsBoacTBeHHas
HCITOJIHUTeNbHasA cucTeMa). Mcmonp3oBanre DDE-o6MmeHa H O LE-TeXHOIOTHH ITO3BOISIOT Opra-
HH30BATh CBSA3b C VCTPOHCTBAMH BBOJA-BBHIBOJIA, a TAKXKE C CHCTEMAMH BepXHEro YpoBHSI MRP
(Management and material Resource Planning- cucTeMa IIaHHPOBaHH S PECYPOB IIPEATIPHSTHA).
InTrack BximrouaeT B ce04, momoOHo InTouch, Taru, TekyiHe H HCTOpPHYeCKHE TPEHIBI, allapMBbl,
ClleHapHbIe (DYHKI[HH H MacTep-00BeKTHl. 3a CUET BCTPOEHHBIX () YHKIIHI OTKPBIBAETCS BO3MOIK-
HOCTh aBTOMAaTH3AI[HH 33J1a4 y4yeTa, IDTaHHPOBAaHNA U JHCIIETYEPH3AI[HH ITPOH3BO/ICTBRA.

InBatch — rimGkas cucreMa yIIpaBIeHHS IIPOLECCAMH JO3HPOBAHMS H CMEIIIEHHSI B MeTaJl-
JTYPrHYeCKOH, XHMHYECKOH, IMTHINEBOH H AP. OTPACILIX IIPOMBIIIIIEHHOCTH. UMeeTCsI BO3SMOKHOCTE
MOJIEIIMPOBATE IIPOIIECCHI, CO3laBaTh PELENTH H HMHTHPOBATh X HCIIOTHEHHE, a TAKXKE YIIPaB-
JISITh pealbHBIM ITpolieccoM. InBatch TecHo mHTerpupoBan ¢ InTouch, 4To 1mo3BonseT oneparopy
BECTH MOHHTOPHHI ITePHOAHYECKHX ITPOLIECCOB JO3HPOBAHU A H cMellleHHI. KpoMe Toro, InBatch
nmeeT HaOop QyHkIwit i uHTerpaimu ¢ ERP-cucremamu (Enterprise Resource Planning — cu-
cTeMa ITTaHHPOBAHH S IIPOH3BOACTBA ), B TOM YHCIE OCYIIECTRISTH IUIAHHPOBAHHE CPOKOB, MaTe-
PHAJIOB U IIPOH3BOCTBEHHEIX PE3VYIIBTATOB IIPOHN3BOICTBEHHEBIX ITPOIIECCOB.

FactorySuite Web Server ¢ momomnipro yTHiIHTE Application Publisher BEIMOMHSET PyHK-
I[HH ITpeoOpa3oBaHHAI cO34aHHBIX INT ouch mpHIokeHHH B BHJ, JOCTYITHBIH JIJISI IIPOCMOTPA C JIFO-
00ro yAaJIeHHOI' O Y3I1a, H YIIPaBIIEHH S IIPOH3BOICTBEHHEIM ITPOI[ECCOM B PEKHME PeallbHOI O Bpe-
MeHH yepes Internet u Intranet.

B smBape 2003 r. mossminack HoBasd BepcHd InTouch 8.0 makera FactorySuite A2 Ha 1m1aT-
¢popMe ArchestrA xommraHnH Invesys, oOBeIHHSIONIEH Bce KOMIIOHeHTHI FactorySwuite A2. B
YHCIIe HOBBIX KOMITOHEHTOB — cepBep ITpuioxkeHHi Industrial Application Server (IAS), mprmies-
it Ha cMeHY Industrial SQL Server. IAS Bxmrouaer B]| Galaxy co cpemoil pa3paO0oTKH IIPHIIO-
keHuit IDE (Integrated Development Environment) u cpegoii nermomHenns. IAS oGecrieunBaer

NOKYMEHT NOANUCAH aBJICHIE ITOACHCTEMAMH aJIapPMOB H COOBITHIA
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IAS B otmumie ot InTouch 7.11 omepupyeT He ¢ Taramu, a ¢ oObekTaMH ("aHAIOrOBOE YCTPOH-

CTBO",

dopmel Archestr A obecrieunBaet mHTerpario IAS, BJI Industrial SQL Server u SCADA-cHCTEMBI

I CKPeTHOE YCTPOHCTBO", "taTdopMma’, "mepeknrodyarens” u Ap.). Mcronp30BaHie Io1ar-

InTouch 8.0, cokparnas BpemMsa pa3paOOTKH IPIIOKEHHH IS aBTOMAaTH3aI[HH BCErO ITPOH3BOJI-
ctBa. ArchestrA, TakrmM oGpaszomM, 3aronHsgeT HuIry Mexay ACY TII u ERP- cucteMaMi BepXHETO
YPOBHSL

SCADA-cuctema Trace Mode ("AdAstra Research Group”, Poccus)

Trace Mode — 310 32-pazpsagHas SCADA-cucTeMa, HMerOIasa cepTH(HKaT ['occTaHmapra
P® u nmpokoe pacrpocrpaHeHHe B Poccuu H crpaHax CHI'. Trace Mode sBIsSleTCS HHTETPHPO-
BaHHOH SCADA/HMI n SoftLogic cHcTeMoii, Korja pa3paboTka IIPHIOKEHHH IS OIlepaTOPCKHX
CTAHIIHH H KOHTPOIIJIEPOB ITPOM3BOIUTCS B paMKaxX OJHOI O IMpoeKTa Ha 0asze eguHoro I10. 3a cuer
HCITOJIb30BAHU S ITIPHHITHIIOB aBTOIIOCTPOESHHS ITPOeKTa COKPAIAlOTCS BpPeMs ero pa3paboTKH U
CTOHMOCTb.

Apxutekrypa cucteMsl Trace Mode —3TO KIIMeHT-CEpBepHas apXUTEKTYPa C HCITOIb30Ba-
HHeM o01meH MoftenmH 00bekToB DCOM mra OC Windows NT/2000/XP. OcnoBy Trace Mode co-
CTABIISET MOIIHBIH cepBep H B[ pearbHOro BpeMeHH. CBSI3b ¢ KITHEHTCKIMH MOYIISIMH, ITPHIIO-
keHrsaMH SCADA-cucteM, YCO u CYBJI ocyinecTBISIeTCS Uepes CTaHAapTHBIE HHTePPeiChI
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcHOBHBIE (PYHKIIHH cHcTeMBI Trace Mode 5:

1) MonympHas CTPYKTYpa ¢ YHCcIIOM KaHaltoB oT 128 g0 64000x16.

2) BerpoeHHas moajiepkka POCCHIICKIX KOHTpoiniepoB PemmkoHT, JlommkoHT, 11711,
KPYHN3, MOK, 5K2000 u gp.

3) lommepxKa MeKIyHAPOLHOIO CTaHAapTa Ha CpeCTBa IIpOrpaMMHPOBAaHN S KOHTPOJLIIE-
poB IEC 61131-3.

4) bubmioreka ApaiiBepoB KOHTpomepoB (pHPM Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u ap.

5) CpeactBa mporpammMupoBaHHg PC-base xoHTpomiepor M1C2000, ROBO, Lagoon,
TREIu gp.

6) BerpoenHas cucremMa 0ojsiee 150 anropurMoB ACYTII, B TOM 4clie alropHTMBI (PHIIb-
Ttpaiy, [11- u IIW]]-peryimpoBaniss, He4eTKOE H IO3HIIHOHHOE peryiinposanue, IHHIMM-1mpeosd-
pa3oBaHNE U Jp., a TaKKe aJallTHBHAA HaCTPOHKa PErYIISTOPOB.

7) OTKPBITOCTD IS BCTPAHMBAHHS IT0Ib30BATEIBCKHX alTOPHTMOB H (DOPM OTOOpaKeHH

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

BHEIX CE:TEﬁ, JATHHKOB, apPXIBOB C aBTOMATHYC-
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
97



CyTh aBTOIIOCTPOEHHS, YVCKOPSIOIIETO Pa3padboTKy IMPOoeKTa, 3aKIFOYacTCs B aBTOMaTHYE-
CKOM I'€HEpHpPOBAaHHH 0a3 KaHaJIOB OIepPaTOPCKIX CTAHI[HI M KOHTPOJUIEPOB Ha OCHOBE HH(OP-
MaI[MH O YHCIIe TOYEK BBOa-BBIBOJIA, HOMEHKIIATYPE KOHTPOILIEpoB H Y CO, XapakTepe CBSI3H
Mexay IIK u ITJIK.

bimarogaps aBrornocrpoeHHro, paspadorka ACY TII croguTcs K ClIeIyIoIEeEMY:

- B paGouem mone PegakTopa 6a3pl KaHAIOB pa3MeM[alOTCsI HKOHKH (00BEeKTEI) KOHTPOJI-
JIEPOB H OIEPATOPCKHUX CTAHIHH.

- YKa3bpIBaIOTCS YHCIIO CHTHAJIOB BBOJIA-BEIBOJA M HAlIMYHe HH(OPMAI[MOHHOIO OOMeHa
MEKIY V3ITaMH.

- 3ammycKaeTcs aBTOIIOCTPOEHHE, KOTOPOE aBTOMAaTHYECKH (popMHpyeT 0a3bl KaHAJIOB ITPO-
eKTa.

PazpaGoTka rpadideckoro Hurepdeiica OCyIecTBISIETCA ¢ IIOMOINLI0 PelakTopa mpej-
CTABIIEHIS JAaHHBIX (aHAJIOTHYHOTO PegakTopy Oasbl KaHAIOB), KOTOPBIH ITO3BOISIET CO3/[aBaTh
MHEMOCXEMBI TEXHOIOIHYECKHX 00BEKTOB H JHHAMHYECKHE OOBEKTHI (IHCTOIrpaMMBI, TPEH/IBI,
OeryiiHe JOPOKKH H ITp.). bHOmHOTeka 00beKTOB BKIFOYAeT EMKOCTH, TeII000MeHHHKH, KHOITKH
u jp. Ilonmp3oBaTtens MokeT Ha s3bike Visual Basic (VB) HammcaTrs coOCTBeHHEIE (POPMBI KaK
ActiveX u BcTpouTh HX B Trace Mode. BosMoskHa oTitajka ITpoekTa 3 pefgakropa Trace Mode B
PEXRIME PealbHOI'O BPEMEHH.

[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u ap. ocyIecTBISeTCS
CBSI3b ¢ o(pHcHBIMH NpHiokeHsIMH Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpavmanmu [TAPYC u TAJTAKTHUKA Ha ypoBHe ACVYII.

OcHoBy 10 mucneTdyepckoro ypoBHSA yiipaBiieHHS cocTaBIsioT MPB. MPB Trace Mode —
3TO CEPBEP PEATILHOIO BPEMEHH, OCYIIE CTBIISFOIIHHI ITPHEM JAaHHEIX C KOHTPOIUIEPOB, VIIPABIEHHE
IIPOIIECCOM, BH3YyalHM3alHi0 HH(popMmanmH, pacdeT TOII, BelleHHe apXHBOB (C JHCKPETHOCTBIO
0,001 c).

Trace Mode cozepxuT cpescTBa I pa3padboTkH APM pyKoBOAHTEISI ¢ TIOMOIIBIO MOTY-
el Supervisor, KOTOpbIe MMPeJOCTaRISIOT PYKOBOJAUTEIIO BCKO HEOOXOMHMMYHO HH()OPMAIIHIO O Ia-
paMeTpax M COCTOSHHH TEXHOIOTHYECKOTO IIPOIlEcCa.

Trace Mode mo3BongeT co3maBaTh pe3epBHpOBaHHEIE MHOroyporRHeBble ACY TII mac-
1mTa0a MpeAImpHATHA Ha 6a3e BeIyInHxX ceTeBeIX OC ¢ oOMeHoM ITo ITpoTokony NetBios, NetBEUI,
IPX/SPX, TCP/IP. CeTeBble KOMILJIEKCH JOITYCKAIOT CTPYKTYPHPOBAHHE C BEIJIETIEHHEM CIeIYyIO-

X ‘_’;"I)GEHE]?IZ KOHTPOJIIEPOB, JTHCIICTUYEPCKOI'O H a/IMIHHIICTPATHBHOI'O.
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OdopmIeHHE OTUETOB O XOJIe TEXHOIOTHYECKOr O IMPOIeCCa OCYIIECTBIIETCS C ITOMOIIBEO
CepBepa JOKYMEHTHPOBAHH A, CepBep IMMPHHHUMAET JaHHBIE OT VAAIEHHBIX MOAYIIEH H 00padaThI-
BAeT MX B COOTBETCTBHH CO CI[eHApPHSAMH. [ ' OTOBEIE OTYETHI MOI'YT OBITh 3aIlCaHbBI B (DailI, BHIBE-
JIeHHI Ha ITe4aTh, SKcIopTHpoBaHbl B CYB]I nmm nmpexacraBieHsl B Internet. JInsg oOmeHa HHpOP-
MalHel 1o ceTH Intemet ucromp3yercs Web-cepep Trace Mode. TexXHOIOrHsS TOHKOro KJIIHEHTA
ITO3BOIISIET OCYHIECTRIISTH BH3YAIIH3AIHIO ITpoIiecca, (POPMHPOBAThH TPEHARI H allapMbI, () OPMHPO-
BaTh YIIPABILIIOIIHE BO3IeHCTBHA ¢ IToMOIb0 Web-0poyzepa.

Trace Mode mogmepxHBaeT TEXHOIOTHH TeneynpaiaeHnsd yepe3 GSM u SMS. GSM-ak-
tHBaTOP I Windows NT 1pegocTaBiseT ITOIb30BATEISIM Ha COTOBEIE TeJIe(DOHBI OTYETHI TPEBOT,
ITO3BOJISIET TIepelaBaTh ¢ COTOBOIO Tele(pOHa KOMaHIBI YITPaBIIEHHS, ITOIy4aTh HH()OPMAIHIO 10
3aIlPOCY C COTOBOTO TeNe(OHa.

SCADA-cuctema SIMATIC WinCC ("Siemens", I"'epmani)

OcHoBy WinCC cocTaBirgeT 6a30Basg CHCTEMA, ITOAePKHBAOINasd OCHOBHbBIE HHTEP(EHCHI
SCADA-cucrteMm,- OPC, ActiveX, ODBC, SQL u ap.

B coctaB 6a30BOH CHCTEMBI BXOAAT cleayrolie KoMITOHEHTRI: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BEIITOHSAET CIeAYIOIHE () YHKITHH:

1) O030p JaHHBIX MpoeKTa H ITT00aTbHBIX YCTAHOBOK CHCTEMBI,

2) 3aryck cpeibl pa3paOd0oTKH HIIH HCIIOMHEHH S, (popMHpoBaHHe 00Iei 0a3bl JaHHBIX IIe-
PEMEHHBIX H COOOIIEHHI ¢ KOHTPOINIEPOB Simatic;, ocylnecTBIeHHe KOMMYHHKAIIHI ¢ KOHTPOII-
JIepaMHu,

3) KoHpHrypaliro MHOTOITOIb30BaTeNb CKOH KIIHEHT -CEPBEPHOH CETEBOH CHCTEMBEL.

4) Graphics Designer Hcroas3yeTcs I CO3[aHNSI MHEMOCXeM H JHHAMHYEeCKHX I'padH-
YeCKHX 3IIEMEHTOB C HCITOIb30BAHHEM:

5) CraHgapTHBRIX OOBEKTOB (TEKCTOB, JTHHHI, ITPIMOYTOJIbHHKOB, KPYTOB, CTaTHUYECKOMH
rpa(pHKH H IIP.);

6) IToms30BaTens KX 00BeKTOB yIIpaBIeHHd, ActiveX 00beKTOB;

7) Pexaima On-line, mogaepxxu OLE Automation.

Alarm Logging nmprMeHseTcs 1715 cOopa H apXHBaIHH cOOBITHI B cHeTeMe. [TocTymarorie
cOOO0IIEHHI OTOOPaKAIOTCA, a TAKKE MOI'YT T€HEPHPOBATh 3BYKOBEIE CHTHAIIBI TPEBOTrH. Coo0IIe-
HHS MOT'YT ITIOATBEPAKIATHCS OIEPaTOPOM (KBHTHPOBAThCS) B 3aBHCHMOCTH OT CTEIIEHH BaKHOCTH.

AOKYMEHT NOAIMCAH OBAHIS H3MEPIEMBIX BEIIMYHH. APXUBAIHA TIPO-

SNEKTPOHHOW NOANUCHIO
e Anywhere, mmn B DBASE ¢opmar. JlaHHEIE H3
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apxXHBa OTOOpa’karoTCs B BHAE KPHBBIX IIH TaOIHII. Bo3MOKHO (pOpMHpPOBaHHE JAaHHBIX IS CTa-
THCTHYECKOH OLIEHKH PabOThHI CHCTEMEI, a TAKXKE HMIIOPT M 3KCIIOPT apXHBOB Ha BHEIIHII HOCH-
TEIIb.

User Arcluv cirykuT JJ1s1 XpaHeHHS IT0JIb30BaTelbCKHX JaHHBIX B (POPME 3aIlHCEH CO CBO-
OOIHO-TIapaMeTPHPYEMOH CTPYKTYPOH, OIPEAeIsIeMOH IT0/Ib30BaTeneM. JJoCcTyI K OazaM JaHHBIX
ocytecTBIgeTca Kak yepe3 ODBC u SQL, tak i yepes WinCC API.

Report Designer cinyKHT JJII TeHepallHH OTYETOB B CBOOOHO-IIPOrPaMMHPYEMOM (pOp-
MaTe, VIIPABIISEMBIX COOBITHSAMH HIH I10 BpEMEHH. | eHEPHPYIOTCS ITPOTOKOIBI ITOCT YITAOIIHX CO-
OOIIEHHH, H3MEPSEMBIX BEIHYHH H apXHBOB, ITPOTOKOILI IIOIbB30BATEILCKHX OTYETOB, paclie-
YATKH CITHCKOB IIePEMEHHEBIX H T.JI.

Global Scripts cIyKHT IJI ITpOrpaMMHPOBAHHS TeHCTBHH, ITPOH3BOJIHMBIX ¢ 00beKTaMH,
a TaK’Ke IPOorpaMM, BEITIOHSIONIIXCS B ()OHOBOM pekiMe. DYHKIHH, HalTHCAaHHBIE TTOJIb30BaTe-
neM Ha si3eIKe ANSI-C, MOI'YVT CUMTEIBATE M YCTAHABIHBATh 3HAYCHH I IIEPEMEHHBIX, BRI3BIBATh Ha
5KpaH HOBBIE H300paKeHHS, TeHEPHPOBATh COOOIEeHH 00 OMIHOKaX, TeHEPHPOBATh IIPOTOKOJIEL,
TTOAKIIIOYATh JHHaMHYecKHe OnOmoTekH (DLL) u 1p.

User Administration ciyXuT IJIS yIIpaBIeHHS IIpaBaMH JOCTYIIa IIOJIb30BaTeIeH B CH-
CTEME.

Ko BceM nepeuriciieHHBIM MOAYIIM WinCC mmveeT API mHTepdeiic. CrcTeMa ITOmIe piKH-

BaeTcsa OC Windows NT SP6 mmm Windows 2000 SP2 (cuctemuas mmHa PCI).

Ykazanue no mexHuxe o ezonacHocmu.
YKa3zaHH 110 TeXHHKE 0e30IIaCHOCTH ITPH BEOTOJIIHCHII HﬂﬁﬂpﬂTGpI{BIX pElﬁGT IMPHBCACHBI

B ITPHJIOKEHHE A.

VKazanusa no 6binoiHeHUI0 140 opamopHoil padomal:

1) Ha maGoparopHoii cToiike «Mojens 3rmekTpocTaHIHH Nely coOpaTh cXeMy JadopaTop-
HBIX HCITBITAHHH, COOTBETCTBYIOIIVIO PEKHMY No2.

2) Ha maGopartopHoii cTolike «Mojens 31IeKTpocTaHIMH Ne2» coOpaTh cXeMy JabopaTop-
HBIX HCIBITAHHIL, COOTBETCTBYIOIYIO pekumMy Ne2. [IOAKIFOUMTE MOIYIIE KOPOTKO3aMBIKATEIS
JUIS CO3JAaHHS TpexX(pa3HOro KOPOTKOI'0 3aMbIKAHH S Ha JIHHHH 3MeKTporepegadyd W .

3) BKrouHTh aBTOMAThI HCTOYHHKOB ITHTaHH I MofiesIel aineKkTpocTanIiiii Nel 1 No2.

4) Ha IIECPCOHAIIBHOM KOMIIBIOTCPE IEHTPAIIH30BAHHOI'O KOMIUICKCA JHCIICTYCPCKOI'O

NOKYMEHT NOANMUCAH _ _
SHEKTPOHHOW NOANUCHIO komrmiekc «DeltaProfi» (ITyck — ITporpammer

Ceprtudbikatr: | 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

HTh HEOOXOMHMYIO KOH(PHIYPAIHIO ITPOrPaMMEbI

leHTpam30BaHHAa 3all[HTa PACIIPEAEIIHTEIIBHON
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CETH». 3alyCTHTh IIporpaMmy B padoTy KHOIKOH «lIyCck» MM KOMaHIOH ITIAaBHOI'O MEHIO
«YTmpaBjaeHHe — [Iyck» WiH ropsuen Ki1aBHIIEH FS.

5) Ha nepcoHallbHOM KOMITBIOTEPE MO EIH 3NIeKTpocTaHIHH Nel 3aIlyCTHTh ITPOIrpaMM-
HbIH KomImiekc «DeltaProfiy (ITyck — [Iporpammer — JIaGopaTtopHbIi komimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTYpaIlHIO ITporpaMmMbl KoMaHAoH «Paborsr — MOC — OnekTpocTaH-
1(g Nel — l[eHTpanmn3oBaHHAaS 3alliTa PacIpele/IMTEILHON CETHY. 3allyCTHTh IIporpaMMy B pa-
00Ty KHONKOH «lIyCK» HIIN KOMaHIOH I'TITAaBHOI'O MEHIO « YTIpaBlIeHHe — [IyCK» WIN ropsueH Kia-
BUILEH FS.

6) Ha nepcoHallbHOM KOMIIBIOTEPE MOJEIH 3IeKTpocTaHIHH No2 3aITyCTHTH ITPOTrPaMM-
HbIH koMImiekce «DeltaProfiy (ITyck — [Iporpammer — JlaGopaTtopHbIi koMimiekce — DeltaProfi). 3a-
I'PY3HTh HeOOXOJHMYIO KOH(PHTYpaIlHIO ITporpaMmMbl KoMaHA ol «Padorer — MOC — DnekrpocTaH-
I[g No2 — l[eHTpamn3oBaHHAS 3alliiTa PacIpele/MTEILHON CETHY. 3allyCTHTh IIporpaMMy B pa-
00Ty KHONKOH «lIyCK» HIIN KOMaHIOH I'TITAaBHOI'O MEHIO « YTIpaBlIeHHe — [IyCK» WIN ropsueH Kia-
BHUILIEH FS.

7) JlncTaHITMOHHO BKIFOYHTE BEIKIOUaTeMH Q4 H Q6 »mekTpocTaHIHH Nel (IIerykoM me-
BOH KHOIIKM MBIIH I10 H300paKeHHIO BBRIKIIFOYATEII Ha MHEMOCXEME JIOKAJIBHOI'O KOMIUIEKCA
yIIpaBIeHH A AIIeKTPOCTAaHIMH ). AHAITOrHYHBIM 00pa30M BKIIOUHTEH BEIKMOUaTeTH Q4 m Q6 Ha
3IIEKTpOCTaHIHI No2.

8) Ha snexrpocranim Nel nmepeBecTtH TyMOIep SA1 pazpenieHHs paOoThl MOV ITPe00-
pasoBaTENA YacTOTHI B ITONOKeHHEe «Briepeny. MsMeHad rmonoxeHue nmoreHIpoMeTpa RP1 Mmoxyns
IpeoOpazoBaTelns YacTOThI, 3aaTh YCTAaBKY 110 YyacToTe S0I'I[, COOTBETCTBYIOIIYIO YaCTOTE Bpa-
IIeHHS ITpHBOAHOro ABHrarend 1500 o6/vrH. BKIrounTs TymMOnep «CeTh» HCTOYHHKA BO30OVK]Ie-
HIS CHHXPOHHOI O reHepaTopa. M3MeHs s rmonoxeHne nmoreHipoMeTpa RP1 Moayiisa Bo3OyKIeHHA,
YCTAHOBHTHL HOMHHAJILHBIN TOK BO30VKAeHHS 0.8A. C mHemocxeMsl [IK momares xomMaHay Ha
BKIIFOUEHHe BRIKIIroUarelrsd Q3. M3meHss nmonoxeHHe rmoreHIpoMerpa RP1 Moy npeoGpazosa-
TEJS YaCTOTHL, BOCCTAHOBUTE HOMHHAIIFHYIO YaCTOTY HAIPSKEHHUS B ceTH 50 I'1r.

9) AHaIOrHYHBIM 00pa30M, BBECTH B pa0OTY 3HeProOIoK Ha 3IeKTPOCTAHIIHH No2.

10) Ilo moxazanmsM Ha MHeMocxeMe [[KJ[Y ompeaenmiTh BeMTHUYHHY TOKA B IHHHH 3JIeK-
Tporiepegaun W1. Paccunmrare TOK cpalOaTeIBaHHS 3aIlUTBEI. OTKPEITH JHAJIOTOBOE OKHO
HACTPOHKH ITapaMeTPOB IEHTPATIH30BAHHOIO KOMIIEKCA PEJIEHHOMN 3allfUThl H aBTOMAaTHKH KO-
MaHI0H «CeTh — 3arura — lleHTpanmn30oBaHHBEIH KOMIUIEKC P3A pachpeJelInTelIbHOH CETHY.

BeecTH paccuTaHHBIE YCTAaBKH CpaOaThIBaHMS 3aI[UT IJIS IIMHUH 3JIeKTporepenady W1 u W2,

OOKYMEHT NMOANMCAH | ]
SNEKTPOHHOW NOAMNCHIO rexb Q5 Ha snexTpocTaHIiu Nel 1 Ne2. Bxiro

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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12) Ha snexrpoctaHipu No2 Iepekmodyarens SA] MOIYISI KOPOTKO3aMBIKaTeId IepeBe-
CTH B ITOJIOKEHHE « BKII» I CO3MaHIs PEXIIMA KOPOTKOr'o 3aMbIKaHH . [ [pH ITpaBIIIbHO BEIOpaH-
HBIX YCTaBKaX, JIOIKHO IIPOM30NTH CEIIEKTHBHOE OTKIIFOYEHHE JIMHUHN 3IeKTporepeagaun W 1. Ile-
pexkrovaTens SA] MOIYIIS KOPOTKO3aMBIKATENIS TIEPEBECTH B ITONOKeEHHE « OTKID).

12) OTKIOYHTS BRIKIIFOYATENh Q3 Ha 31eKTpocTaHIHH Nel. CHSITE TOK BO30YKIeHH I CHH-
XPOHHOI'O TeHepaTopa, IepeBoaoM IoTeHIoMeTpa RP1 Moayiisg Bo3OYKIeHHS B KpalHEEe JIEBOE
IonoxeHne. OCTaHOBHUTH TIPHBOIHON ABHUIATENL IIEPEBOAOM ITOTeHIoMeTpa RP1 Momymns mpe-
0o0pazoBaTels YacTOTHl B KpaHHEEe JIEBOE ITONOKEHHE., OTKIIOUHTE IepeKIovarelb «CeThb)» MO-
oyiis Bo30yxaeHHS. llepekmouarerns SAl pasperneHHsS paboTel MOAVIIS IpeoOpa3oBarelsd ya-
CTOTEI IIEPEBECTH B CPETHEE TIOJIOKEHHE.

13) AHaOrHYHBIM 00Pa30M OTKIIOYHTE SHEProOiIoK Ha 3JIeKTpocTaHIHH No2 .

14) Ha LIKJIY nogaTh KOMaHJBI Telle OTKIIFOUEHHS BceX BBIKIIOYATENIeH B AIeKTPOsHeP-
reTHYECKON cHcTeEME. OTKIIFOUHTh aBTOMATHI HCTOYHHKOB IIMTAHHUS MOAEIEH IEKTPOCTAHIH No |
1 No2.

15) OcTaHOBHTE pabOTY ITpOrpaMM YITPaBIeHHS Ha 3MeKTpocTaHIHIX Nel o No2 KHOIIKOMH
«CToI», KOMaHJOH ITTABHOIO MEHIO «YTIpaBleHHe — CTOIT» HIH ropsyeH KiapHineHn F6. AHamo-
T’HYHBEIM 00pa30oM, OCTAHOBHTE paboTy ImporpaMMEl vitpasieHHsa Ha LK /Y. BHimnmane! IIpu ocra-

HOBEC pElﬁDTLI IIPpOI'paMM Ha JIOKAJIBHBIX KOMIUICKCAX YIIPABIICHHA 3JICKTPOCTaHITHAMI, ITPOI PaMM-

Hoe oOecrieyeHHe Ha [[KJ[Y BeIIaeT cooOIEeHHE, O TOM, YTO OJHH H3 KIIHEHTOB HH()OPMAI[THOHHOMH
ceTH OBLI OTKIIIOYEH. 3TO HE SBIISETCS O OKOH.

16) OgopmuTh oT4eT 10 TabopaTOPHOI paboTe.

Coodepacarue omuema:

OTYeT JOIDKEH COMEPXKATh:

1. Hazpanme paboTHI,

2. Llens paboTHI,

3. Kparkue TeopeTHYECKHE CBEAEHHI S,

4. OrcaHHe HCIIONIB3YeMOI'0 000PYAOBaHHII H MaTepHaJIOB,
5. ITopsimoK BRIMIOJIHEHHM S PaOOTHI,

6. Beruncnennsa n o6paborka pe3ylnbTaToR,

7. BBIBOBI.

[OKYMEHT MOATMCAH
SNEKTPOHHOW NOAMNMUCHIO
Ceptucpukat: 12000002A633E3D113AD425FB50002000002A6
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3. ABTOMAaTH3HPOBAaHHBIE CHCTEMBI VITPaBIeHHS B BIeKTPO3HEPreTHKe, (D YHKI[HH H ITPHH-
I[HITEI ITOCTPOeHHUS ACY sHepreTHYeCKHX 0ObEKTOB

4. 3amayd U CTPYKTYypa OIePaTHBHO-AHUCIIETUYEPCKOr O YITPABIEHHS SIEKTPO3SHEPr eTHYE-
CKHMH CHCTEMaMH

5. UH(opMaImOHHBIE OCHOBBI YITPaBJIeHH (COOOINeHHe, HH()OPMAIIHS, CHTHAl, IIOMEXH,
KOIHPOBAHHE)

6. BHaBI 1 KOTHYeCTBEHHBIE XapaKTePHCTHKH OIIepaTHBHO-IHCIIETYEPCKON HH(POPMAIHH

7. IIpeoOpazoBanie HHQOpMAIIHH, TTEPEHOCYHKH HH(OPMAaIIHH.

8. CHrHaJIbl KaK MaTepHaJIbHbIE HOCHTEIH HH()OpMAaIHH, JOCTOBEPHOCTH IIEPeJauyH OIle-
PaTHBHO-AHCIIETUYEPCKOH HH()OPMAaI[HH.

9. TexHmyeckHe cpecTBa coopa, nmepegadyd H 0To0pakeHHs OIlepPaTHBHO-IHCIIETYEPCK O

HH(OPMAI[HH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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5. Yuebrno-memoouueckoe u unghopmauuorHHoe ovecneuerue 0UCUUNIUHbGL

5.1 Ilepeuernv OCHO6HOU U 0ONOJIHUMENILHOIL JILMEPAMYpPbl, HEOOX00UMOIL 014 0C60¢e-
HUA OUCUUNIIUHbL

5.1.2 Ilepeuens 0CHOGHOIL iUmMep AmMypol:

1. HagoHoB, /. H. Opranusaiiis IipoTHBOABAPHIHOI'O VIIPaBJIEHHSI B SHEProCHCTEMAX !
yyeOHoe rmocodue / J[. H. JlagoHoB, E. A. KporkoB. — Camapa : CamMapCKHI I'OCYZapCTBEHHBI
TexHH4yeckHil yHuBepcHTeT, ObC ACB, 2020. — 74 ¢. — TekcrT : aneKTpoHHEIH // [[nppoBoi
oOpa3oBaTeIbHbII pecypc IPR SMART : | caiiT]. - URL:
https://www.iprbookshop.ru/105040.html

3.1.3 Ilepeuernv 00noaHUMENLHOU JIUMEPAMYPBL.

1. Kanexnruonok, E. B. OneparnBHoe yIIpaBlIeHHE B 3HEPrOCHCTEMAX . yueOHOe IToco0He
/ E. B. Kanentnonok, B. I'. [Ipokonenko, B. T. ®exuH ; mox pepakineit B. T. OeaumH. — MHHCK
. Bemmsitmmas mkoma, 2007. — 351 ¢. — ISBN 978-985-06-1260-1. — TeKcT : 3IeKTPOHHBIH //
[TudpoBoii  oOpazoBarenbHeIH  pecypc IPR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/20103.html

3.2 Ilepeuens yuedOHO-MemoouUUecK020 0becneueHus camocmoamelbHol paoomst 00y-
Yarouiuxca no OucUUNIHe

1. MeToauyeckie peKOMEHIAIIMH IJI ITOATOTOBKH K ITa00opaTOpHBIM 3aHSTHSM I10 JHCIIH-
IHHe «CeTeBhle TEXHOIOTHH B AIIEKTPOIHEPTETHKE ».

2. Merommyeckie peKOMEHIAIMH 110 OpraHH3alliH CaMOCTOSTEIILHON paldOThI CTYIEHTOB

10 JUCIIMIIIHHE «CeTeBhle TEXHOIIOTHH B AJICKTPOSHEPI €THKE ).

3.3 [lepeuerns pecypcoé UHPOPpMAUUOHHO-METIEKOMMYHUKAUUOHHOU cemu HumepHem,
HeoOX00UMBIX 011 0C60€HUA OUCHUUNIIHbI
L. http://www.biblioclub.ru -5bC "YHiBepcuTeTCcKaga GHOIHOTEKA OHITAH"

2. http://www.iprbookshop.ru/ - SnekTpoHHO- OuOnHoTeuHas cucremMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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[ IpmmoxeHne A

VKazarHue no mexHuke 0e3onacrocni

Jlo Havamna paboThl CTYIAEHTHI O0S3aHbI H3YUHTE IPaBHIIa TEXHUKH Oe30ITaCHOCTH ITPH pa-
00TE C 3IEeKTpOoyCcTaHOBKaMH. OO0 H3YYEHHH ITPAaBII TEXHHKH OE€30ITaCHOCTH M ITOJIYYEHHH HH-
CTPVYKTaxka CTYAEHTHI PACITHCHIBAIOTCS B CIIEIHAIBHOM KypHalle. CTYAEHTRI, HE H3YUHBIIHE ITpa-
BHJIA TEXHHUKH OE€30ITaCHOCTH M HE IPOIIEAIIIE HHCTPYKTaXK, K BBIIIOIHEHHIO T1a00paTOPHEIX pa-
OOT HE JOITYCKAKOTCH.

YueOHas rpymma (HIH ITOATPYIIIa) pa3OHBaeTcs Ha OpHIabl, YHCIO KOTOPBIX yKa3bIBa-
eTCS IMPEIOoIaBaTeNIEM, a COCTaB OpHIaJl KOMIUIEKTYETCS CTYIEHTAMH Ha JOOPOBOIBHEIX HAUaIax.
CIHCOK I'PYMITEL (TIOATPYIMIEI), pa3OHTOH Ha OpHIajbl, CTapOCTa IIPeJOCTaBIISIeT IIPeITofaBaTelko,
BEVIIEMY ITaDOPaTOPHEIE 3aHSITHAL.

Kaxxnas i3 OpuraJi BEIIIOIHSET JTaO0paTOPHYIO Pad0oTy B COOTBETCTRHH € rpa(pHKOM, HaXo-
IAIeMcsa B 1adopaTOpHH.

[lepen KaXKIbIM 3aHATHEM CTYIEHT 00S3aH ITOATOTOBUTECS K BEITIOIHEHHIO J1a00paTOpHOH
PadoTHI 110 JaHHOMY METOIHYECKOMY ITOCOOMIO H PeKOMeHyeMOH Teparype. [lepen HauamoMm
paboTHI ITperolaBaTellb IIPOBEPSIET 3HAHHSI CTYASHTOB I10 COAEP KAHHIO BEHITIOIHSIEMOM padoTHI.
[ 1710X0 IMOATr OTOBIIEHHEIE CTYAEHTHRI K BRITIOTHEHHIO JTa00paTOPHOMN PadOThI HE TOITYCKAKOTCSL.

Paboras B mabopatopuu, HEOOXOAUMO COONMIOAATE CIIEAVIOIIME IIPAaBHIIA;

K BrImomHeHIro 1adopaTopHOHN padoTHI CIIEYET MIPHCTYIIATh TOIBKO ITOCTIE ITIOJTHOTO VSIC-
HEHHSA €€ COAEePKaHH A U ITOJIYUEHHS JOITYCKa K HEH.

2. HawmHate paboTy CIeayeT ¢ O3HAKOMIEHHS ¢ ITpHOopaMH H 000pYIOBAaHHEM, ITPHME-
HSIEMBIMH B JJaHHOH padoTe.

3. Ha mab®opaTopHOM CTOIE JOIKHBI HAXOJIUTHCS TOJIBKO IPEAMETHI, HEOOXOMHUMBIE IS
BBITIOJTHEHN S JTAaHHOH PadOTHI.

4. PacmionnoxeHue aroraparypsl Ha pabodeM CTOJIE JOIDKHO OBITh TaKHM, YTOOEI CXEMa CO-
e IHHEHHH TIOJTYYHIIACh HanOoJIee IPOCTON, HarTISTHOH 1 padoTa ¢ armrapaTypon Obl1a YIOOHOM.

5. JKematenpHOo, YTOOBI cXeMy cOOHMpal OAHMH H3 YWIEHOB OpHIadbl, a APYTHE KOHTPOIHPO-
BaJIH.

0. IIpu cOopke CIIOKHBIX CXEM CIIEYET BHAYAIIE COEIUHUTE ITIABHVIO, ITOCIIeJ0OBATEIbHYIO
I[eIh, HAYHHAsI COOPKY OT OHOIO 3aKHMMa HCTOYHHKA TOKA H 3aKaHYHBas Ha IPYIOM, a 3aTeEM YKe
TTOAKITIOYHTE ITapaUIe/IbHbIE I[EITH.

AQIMERT TIQAHNCAR a, HeoOXOIHMO VOeIIThCS B TIPaBHIIBHOI YCTa-
SNEKTPOHHOM NOANMUCHIO 4 MO yOe TP y

Ceptudhuikar. . 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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8. CoOpaHHas cxeMa o0sg3aTelIbHO JOIKHaA OBITH MIPOBEPEHA MPENoJaBaTelIeM HIH CTap-
IITHM J1a00paHTOM H TOIIPKO C HX pa3spelleHN s MOKET OBITh BKIIFOUEHA ITOJ HAITPSIKEHIIE.

9. llpn BKIrOUEHHH CXeMBI 0COO0E BHUMAHHE CIIEAYET OOpPAaTHTh Ha ITOKAa3aHHs aMIIEPMET -
POB H APYTHX H3MEPHTEIBHEIX ITPHOOPOB. B ciiyuae pe3Koro ABIKEHHS CTPElIKH aMIIEpMETPa K
KOHIIY IIIKaJIbI CXeMY HeOOXOHMO HEMEIJIEHHO OTKIIFOYHTE OT HCTOUHHKA HAITPSDKECHH L.

10. HeoOxomimMo GepeKHO OTHOCHTECS K armiapaTrype, HCIIOIb3yeMOH B padore. O00 Beex
3aMEYEHHBIX HEHCITPARHOCT SIX HIIH ITOBPEKICHISIX CTYAEHT JOJLKEH HEMEIIEHHO COOOIINUTE ITpeE-
IO aBaTEII0 WM Ta00PAHTY.

11. Ilocne BeImonHeHHS paboTEI CTYAEHT 003aH, He pa3OHpast CXeMbI IT0Ka3aTh ITOJTYYEH-
HBIE JITaHHBIE ITPEITOAaBaTel0. ECIn pe3yinbTaTel H3MEPEHHH BEPHEBI, TO ITPETOAAaBaTelh HX ITOJ-
ITHCBHIBAET. DKCIIEPHMEHT C HEITPABHILHBIMHI PE3YIIbTaTaAMH CIEIYET TIOBTOPHUTH.

12. Cxemy criegyeT pa3OHpaTh TOJIBKO ITOCIE €€ OTKIIFOUEHH S OT CETH.

13. Kareropuuecku 3aIrpernacTcs:

— TporaTh PyKaMH OrOJIEHHBIE ITPOBOAA M YaCTH ITPHOOPOB, HAXOISIIHECS IO HAITPSIKE-
HHEM, 1aK€ eCIIH OHO HEBEIIHKO,

— IIPOU3BOINUTE H3MEHEHHS B CXeME ITPH ITOJKIIFOUEHHOM HCTOYHHKE ITHTAHH S,

— 3aMeHATh WM OpaTh 000pYAOBAaHHE, HIH ITIPHOOPEI ¢ APYIHX pabOUHX MECT

— 0e3 paspelcHH A IMperoaaraTeilsd i JTadopaHTa,

— OTXOIHUTH OT IMPHOOPOB M MAIIMH, HAXOMSIIHMXCS TIOJ HaIIPSDKEHHEM HIIM OCTaBIISATh
CXeMY I1OJI HaIIpPsDKEHHEM ITpH 00paboTKe pe3yibTaTOB H3MEPEHHI,

— Ieperpyxkarb MpHOOPEI TOKOM HIIH HAITPSDKEHHEM, ITPEBRBIIAIOIIHM HOMHHAIIPHOE 3HAa-
YEHIIE.

[IpoBEPKY HAMHYHA, ITOLABAEMOI0 K CXEME HITH 3JIEMEHTAM CXEMBI HAIIPSDKEHHS HEODXO-
JTHMO TIPOH3BOJINTE TOJIBKO KOHTPOIBHOH JIAMITOYKOH WIIH BOIIBTMETPOM, COOIIIOas ITpaBIIIa TEX-
HUKH O€30ITaCHOCTH.

[Ipu paGore B maboparopHH clIeAyeT CTPOro COOMIaTh MEPHL IPELOCTOPOKHOCTH, TaK
KaK AIIEKTPHYECKHI TOK, IIPOXOASIIHH Yepes TEI0 YeI0BeKa, BEMYHMHON B 0,025 A viKe SBISIeTCA

OITACHBIM AJIA KI3HH .

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
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MWHHUCTEPCTBO HAVYKHU U BEICHIET'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IE-
HHUE BEICHIEI'O OBPA3SOBAHUA
«CEBEPO-KABKA3CKUU ®ENEPAJIBHBIA YHUBEPCUTET»

[Iaruropckwit HHCTHTYT (proman) CKOY

MeTtoanyeckue yKa3zaHHs

110 OpraHH3aIHH CaMOCTOSTEIIFHOH padoThl 00VYAIOIIHXCS
o gucipnumHe « CETEBBIE TEXHOJIOI'MA B SJIEKTPOSHEPI'ETUKE»
IUISL CTYAEHTOB HAITpaBJIEHHS ITOAT OTOBKH
13.03.02 2neKTposHEPreTHKA M AIIEKTPOTEXHHKA

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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ComepKaHHE

BeeneHie
1 OO0I11as XapaKTepHCTHKA CaMOCTOSATENIPHOH PabOTEl 00OYYAIOIIEr OCs IIPH H3YUe-

HHH JHCI[HIIIHHEI « CeTeBble TEXHOIOTHH B JNMEKTPOSHEPI'CTHKCY

2 [TmaH-rpadHK BEIIOTHEHHI CaMOCTOSTEIbHOH PadOTHI
3 KOHTPOIBHBIE TOYKH M BHIBI OTYETHOCTH I10 HHM
4 MeToauuecKre peKOMEH AN 10 H3YVUYEHHTIO TEOPETHUYECKOTO
MaTepHala
S Y4yeOHO-MeTOAHYECKOe H HH(POPMAILIOHHOEe o0ecledeHHe JHCIHIIIHHEI
LOKYMEHT NOAMNUCAH

SNEKTPOHHOW NOAMUCLIO
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BBeaeHune

CamocTrosreapHasg padoTa — InTaHHpyeMas yueOHast, yueOHO-HCCIIeI0BaT b CKAsL, HAYUHO-
HCClIeJoBaTeIbcKast padoTa CTYIeHT OB, BEIIOIHAeMas BO BHEAYIHTOPHOE (ayHTOPHOE ) BPEMSI 11O
3aJlaHHIO0 H ITPH MeTOIHYECKOM PYKOBOJCTBE ITPEIOAABATENSL, HO O€3 ero HEIOCPeACTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEITOCPEACTBEHHOM YYaCTHH ITpeIoaBaTellsL, OCTABIIIIOIIEM BeYII[YEO
POIIb 3a pabOTOH CTYIEHTOB).

CaMocTosTelbHAa padora CTYAEHTOB B BY 3¢ SBnsgeTCSA BaXXKHBIM BHAOM YUeOHOH H Hayy-
HOH JeSITeIBHOCTH CTYIEHTA.

Beayimas 1ieimp opraHus3aiii 1 ocyinecTBiIeHH s CPC monkHa coBIIagars ¢ ekl o0yue-
HHS CTYIAEHTA — IIOAr OTOBKOM OakanaBpa ¢ BEICIIIMM oOpazoaHHeM. [Ipu opranmszaipm CPC Bax-
HBIM H HeOOXOJHMBIM YCIIOBHEM CTAaHOBSATCS (POPMHPOBAHHE YMEHHSI CaMOCTOSTEIILHOH pPadOTEI
IS IIPHOOPETEHN S 3HAHNIL, HABBIKOB M BO3MOKHOCTH Opra”HH3allHH YUeOHON H HaYUHOH JAESTElb-
HOCTH.

[{enpro caMOCTOSTEN,HOH PaboTHl CTYAEHTOB SBIISIETCS OBIIaJeHHE (PyHIaMeHTalIbHbIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JIESTEIbHOCTH IO ITPOMHIIO, OIBITOM
TBOPUYECKOH, HCCIIeQ0BaTEILCKOH AeATeNIbHOCTH. CaMocToaTenbHasd padoTa CTYAEHTOB CIIOC00-
CTBYET Pa3BHTHIO CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPYECKOI'O

ITOJIX0/Ia K PEMIEHHIO ITPo0IeM y4eOHOro H IMpogeCCHOHAILHOIO VPOBHSL.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
109



O0nras XapakTepHCTHKA CAMOCTOAT €/IbHOH Pa00ThI 00Y4UaIOIIerocsi MpH M3y YeHHH

JHCIHHILTHHLI «CeTeBble TEXHOJIOTHH B NIEKTPOIHEPIETHKEY

CamMocTosTelnbHas padoTa - IlaHupyemMas yueOHa L, yueOHO-HCClIeoBaTeIbCKasl, HAayUYHO-
HCClIeJoBaTelIbcKast padoTa CTYIeHTOB, BEIIOIHAeMasI BO BHEAYIHTOPHOE (ayJHTOPHOE ) BPeMSI 110
3aJJaHHIO0 M IIPH MEeTOJMYECKOM PYKOBOJCTBE IIPENOaBaTelsL, HO 0€3 ero HEIoCpeACTBEHHOIO
y4acTHS (IIPH YaCTHYHOM HEIIOCPEACTBEHHOM Y4aCTHH ITPEIIOAaBaTellsl, OCTABIISIOIIEM BEIYIIIYIO
POIb 3a PabOTOH CTYIEHTOB).

CaMocTosTelbHAA padora CTYAeHTOB B BY 3¢ ABnsgeTCa BaXKHBIM BHAOM YUeOHOH H Hayy-
HOH JIESITEILHOCTH CTYIeHTa. CaMocTOATelIbHas padoTa CTYAEHTOB HIPaeT 3HAUHTEILHYIO POJIb B
PEHTHHIOBOH TEXHOJIOIHH 00yUeHHS. B cBS3H ¢ 3THM, 00yueHHe B BY3e BKIrOUaceT B ce04 IBE,
ITPaKTHYECKH OJIHAKOBBIE IO 00BeMY H B3aHMOBIHSHIIIO YaCTH — ITpolecca OOYUEeHHS H IIPO-
1ecca camooOyueHH . [Tostomy CPC momkHa craTh 3() QeKTHBHOH H IielIeHaIIpaBIIeHH OH padoT O
CTYICHTA.

K coBpeMeHHOMY CITEI[HAIICTY OOINECTBO IIPedb ABISIET JOCTATOUYHO IMMHPOKHI IIEPEUYEHB
TpeOOBaHHH, CpeJH KOTOPBRIX HEMAJIOBAKHOE 3HAUEHHE HMEET HAIMYHE YV BBIITYCKHHKOB OITPEJIE-
JIEHHBIX CITOCOOHOCTEH H YMEHHS CaMOCTOSATEILHO JOOBIBaTh 3HAHIS H3 Pa3/IMYHBLIX HCTOYHHKOB,
CHCTEMATH3HPOBATh ITOIIYYEHHYIO HH()OPMALIHIO, JaBaTh OLIEHKY KOHKPETHOM (DHHAHCOBOH CHTY-
arpr. MOPMHPOBAHHE TAKOI'O YMEHHMS IIPOHUCXOAHT B TEYEHHE BCETO IIEPHOJA OOYUEHHS Yepes
YYACTHE CTYJIEHTOB B IPAKTHYECKHX 3aHATHSIX, BBEIIIOIHEHHE KOHTPOJIBHBIX 3aJaHHI H TECTOB,
HAaITHCaHHE KYPCOBBIX H BHIITYCKHBIX KBATH()HKAI[HOHHBIX pa0oT. [IpH 3ToM caMocToATeNIbHAs pa-
00Ta CTYAEHTOB HI'PacT PEIIAIOIYIO POJIIb B XO/E BCEr0 YUeOHOr O ITpolIecca.

Beayimas 1eins opraHus3alii 1 ocyinecTBIeHHsS CPC monkHa COBIaAaTh C LIENbIO 00yye-
HHUS CTYIEHTA — ITOATOTOBKOM CIIEIHaINCTa H OaKaaBpa ¢ BRICIIIMM oOpa3zoBaHHEM. [Ipn opranu-
sanpH CPC Ba)KHBIM H HEOOXOIHMBIM YCIIOBHEM CTAaHOBSATCS (pOpMHpPOBaHHE YMEHHS CaMOCTOSI-
TEIIBHOH PadoTHI U1 IMPHOOPETEHH S 3HAHHH, HABBIKOB H BO3MOJKHOCTH OpraHH3alHH Y4eOHOH H
HaYYHOH JESTEIIBHOCTH.

DOpPMEI CaMOCTOSITEIIFHOM PabOThI CTYIEHTOB pasHOOOpasHEL. B COOTBETCTBHH ¢ paboyeH
ITPOrpaMMOHN JUCIUIUIMHEL IIPEIYCMOTPEHBI CIEAYIOINHIE BHIALI CAMOCTOSTEIIFHON PAOOTEI CTY-
JIEHTA

- CAMOCTOSTEIILHOE H3YUEHHE IIHTEPATYPHI,

- CAaMOCTOATCIIbHOC PCIICHHE 3a/a™,

AOKYMEHT NOAMUCAH
SNEKTPOHHOW NOAMNMCHIO
Ceptudpukar: 12000002A633E3D113AD425FBS0002000002A6

mepamypsl — CAMOCTOSATCIIBHOE OBJIAJCHHE 3HA-
Bnapeneu: lebayxoea TatesaHa AnekcaHgpoeHa
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3adauamu caMOCTOST eJIbHOI O H3YUEHHS JINTEPATYPHI SBIISTIOTC S

° yIIIyOIlIeHHE U pacIHpPeHHe TEOPETHYECKHX 3SHAHHIA,

° (opMIpOBaHHE YMeHHI HCIIONh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CIIPaBOYHVIO
JOKYMEHTAIIHIO H CIIELIHAJIbHVIO JINTEPATYPY,

o Pa3BHTHE ITO3HABATEILHBIX CITOCOOHOCTEH H AKTHBHOCTH CTYIEHTOB.

Ilens camocmoamenvHozo peuieHuA 3aday - oBIaJicHHe ITPodecCHOHATbHEIMH YMEHH-
SIMH H HaBBIKaMH JeSITeTbHOCTH IT0 ITPOQIITIO OYAYIIEH AeSTeIbHOCTH.

3ad auamu caMOCTOSITEIIbHOI'O PEIIEHHS 3a1ay SIBJLTFOTCAL:

o CHCTeMaTH3aIL[HI M 3aKpelUIeHHe ITOIYUEHHBIX TEOPETHYECKHX 3HAHMIT H ITPaKTH-
YeCKHX YMEHHI CTYIEHTOB,

o (pOpMHPOBaHHE CaMOCTOSTEIbHOCTH MBIIIIIEHHS, CITOCOOHOCTEH K CaMOpPa3BHTHIO,
CaMOCOBEPILEHCTBOBAHHIO H CaMOpeaH3alH,

° Pa3BHTHE HCCIeJ0BaTEIbCKIX YMEHHI.

Ilenvro camocmoamesibHOZ0 66INOIHEHUA PACUEMHO-2pAPuUUecKoll padomsl TIO TICII-
TUIMHE SBISIETCS OBIaJleHHe (PyHAaMeHTAIbHBIMH 3HAHISIMH, ITPOQeCCHOHAILHBIMH YMEHHSIMH H
HaBBIKAMH JIESITEIIbHOCTH ITO ITIPO(IIIIO, OITBITOM TBOPYECKOH, HCCIIEJ0BATEIIb CKOH JIe ITeIIbHOCTH.

3a0 auamu JaHHOT O BHIA CAMOCTOSTEILHON PaOOTHI CTYIEHTA SBJISTFOTCSL:

o CHCTeMaTH3al[HI M 3aKpelUIeHHe ITOIVUEHHBIX TEOPETHYECKHX 3HAHHI H ITPaKTH-
YEeCKHX YMEHHIL CTYIEHTOB,

° VIIIyOIIeHHE H pacIlHpPeHHE TEOPETHYSCKIX 3HAHHI,

° (popMHpOBaHHE YMeHHH HCIIONb30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CIIPaBOYHYIO
JOKYMEHTALIHIO H CIIEI[HATIbHVYIO IIHTEPaTypy,

o Pa3BHTHE IT03HABATEBHBEIX CITOCOOHOCTEN H aKTHBHOCTH CTYIAEHTOB. TBOPYECKOI
HHHIHATHBREL, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

o (pOopMHpPOBaHHE CaMOCTOSTeIIbHOCTH MBINIIIEHHS, CITOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPINEHCTBOBAHHIO H CaMOpeaTH3alHH,

° Pa3BHTHE HCCIIeL0BATEIbCKHX YMEHHI,

° HCIIONIB30BaHHe MaTepHaina, COOpPaHHOIO H ITOIYYEHHOIO B XOJIe CaMOCTOSTENb-
HBIX 3aHATHH Ha CEMHHapax, Ha ITPaKTHYeCKHX H 1a00paTOpHBIX 3aHATHIX, ITPH HAIHCAaHHH KY]P-

COBOH padoOTHI.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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B pesynpraTe OCBOEHHSA JHCI[HIDIHHBEI (POPMHPYIOTCS CIIEAYVIOMIHH IepeuyeHb ITTaHHpYe-

MBIX PC3VYJIbTATOB Gﬁ}"‘IEHI[}I II0 JHCIOIIIIHE, COOTHECEHHERIX C INIAHHPYCMBIMHI PC3VIIbTAaTaMI

OCBOEHHS 00pa30BaTEILHOH IIPOrPaMMBl:

Kon, popmynnpopka komriie- | Ko, popMyIHpOBKa HHIHKA-
TEHIHH TOpa

[ImannpyeMble pe3ylIbTaThl
0Oy4YeHHS 110 JHCIIHIUTHHE
(MOZYIIIO), XapaKTepPH3YIO-
I e 3TaIbI (POPMIPOBAHHS

KOMITETEHLIMH, HHIHKAaTOPOB

I1K-3 Crioco0eH agariTHpPOBATh
e P W I-1mx-3 OpHEHTHPYETCSH B

H MOJH(DHIIHPOBATE CITEI[HAIIH-
COBPEMEHHEBIX TEHIEHIMIX

3HPOBAHHOE ITPOrPaMMHOE
Pa3BHTHS IH()POBBIX TEXHO-
oOecIieyeHHe, METOBI H aJIrO- -
JIOTHI, BEIOHPAET TeXHOIIO-
PHTMBI CHCTEM HCKYCCTBEH-
THH HIIH IIPOrPaMMHEBIE CPe/I-
HOI'O HHTEJIJIEKTA M MAIlHH-
CTBa JJIS PEllleHHS ITOCTaB-
HOI'0 OOYYEHHS B IIPO(eECCHO-
JIEHHBIX 3a]a4Y.

HaIIbHOH JeSITEIIbHOCTH.

3HaeT KaHallbl CBS3H, TeXHH-
yecKHe cpefcTBa cOopa, Ile-
pelayH H 0TOOpakeHH s OIle-
PaTHBHO-IHCIIETYEPCKOH HH-
(bopMaIHH.
YMeeT onieHHBaTh 3¢} eKTHB-
HOCTh ITIPHMEHEHHS alIbTep-
HaTHBHBIX IIPHHITHIIOB TIEPe-
a4yl TelleMeXaHHYeCKOH HH-
(bopMaIHH.
BrageeT HaBBIKaMH YITpaBJIe-
HHSI cCHCTeM cOopa, Iepefayun
H 0TOOpakeHHs OITepaTHBHO-
THCIIETYEPCKOH HH()OPMAIIHH
C HCITOJIb30BaHHEM COBPe-
MeHHBIX H ITIePCITEKTHBHBIX

TEXHHYCCKIIX CPSIACTB

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Il.1an-rpadguK BbLINOJIHEHHA CAMOCTOAT eJIbHOH PadoThbI

OO0BeM YacoB, B TOM UHCIIE
Kompl pearm-
CpeacTBa H TEX- KoHrakTHad
3YEMBIX KOM- | BHp nesrembHOCTH CTY-
. HOIIOTHH padora ¢
TIeTEeHL{}MH, HH- IIEHTOB CPC Bceero
TKaTopa(oB) OL[EHKH ITPENoIaBa-
TeJIEM

3 ceMecTp
CaMOCTOSTEIIBHOE H3Y-
YeHHE JIMTePaTypPHl 110 Cobecemopanne | 69,255 7,695 76,95
TeMaM Nel-9
[Togrororka K JiekiisM | CobeceioBaHie 1.215 0.135 1.35

[TK-3 U]I-1mmx 3 [ [MChbMEHHBIIH
IloaroroBKa K IIpakTH- OTHET O peliie-
b HHH THITOBBIX, 2.43 0,27 2.7

YeCKHM 3aHATHSM

Pa3HOYPOBHBBIX

3agau
HToro 3a 3 ceMecrp: 72,9 3,1 31
Hrtoro: 72,9 3,1 31
[OKYMEHT MOANMUCAH

SNEKTPOHHOW NOAMUCKIO

CepTtudmkar:
Bnageneu;
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KﬂHTpﬂ.}IhHhIE TOYTKH H BHIbI OTHECTHOCTH ITO HHM

No BuJ nesarelIbHOCTH CTYIAEHTOB CpoKH KomnmuectBo
II/TI BBITIOIHEHH S OajuIoB
3 cemecrtp
1. JlabopaTtopHas pabdorta Ne 2 0 Hexemnsd 25
2. JlaGopatopHas padora Ne 5 10 Hepensa 15
3. JlaGopatopHas padora Ne 7 16 Henensa 15
Hroro 3a 3 cemectp 55
HToro 55

MakcHMaIbHO BO3MOKHBIN 04Ul 3a BECh TEKYIIHH KOHTPOIb MaKCHMAIBHO BO3MOKHEIH

0aIl 3a BeCh TEKYIIHIT KOHTPOIb YCTaHABIHBAeTCS paBHBIM 55. TekyIllee KOHTPOIIbHOE MEPOITPH-

ATHC CHHTACTCA CAaHHBIM, CCJIH CTYACHT ITOIIYYILII 3d HCI'O HE MCHCC 60% ot YCTAaHOBIICHHOI'O OJIA

3TOr0 KOHTPOJISI MAKCHMAJIbHOIO Oajuia. PEHTHHIOBBIN OajUl, BEICTABIISIEMBIN CTYIAEHTY 3a TEKY-

€€ KOHTPOJIIbHOC MCPOITPHATHE, CAdHHOC CTYACHTOM B YCTAHOBJICHHBIC Ipﬂ(bHI{DM KOHTPOJIbHBIX

MEPOIIPHITHI CPOKH, OIIPeIeNseTCs CIeIYEOIHM 00pa3oM:

YPOBEHS BBIITOJIHEHH I KOHTPOIIEHOI'O PeirtnHroBemi 0amt (B % oT MaKCHMAJIBHOI O
3aIaHH Oama 3a KOHTPONBHOE 33 aHue)
OTIIHMYHEIH 100
XOopoImi 30
Y IOBJIETBOPHT EJILHBII 60
HeynorneTBOPHTEILHBIH 0

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCKIO
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MeTtomueckne PEKOMEHR AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEcpHaJIa

CaMocTosTelIbHAA padoTa CTYAeHTa HAaUHMHAETCS ¢ BHUMATEJIbHOI'O O3HAKOMIIEHHS C CO-
IepKaHHeM yueOGHOr 0 Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAIOT, YTO OH JOIDKEH 3HATh IO JaHHOH TeME.
BoIpocel TeMBI KaK OBl HAKIIAARIBAFOTCS HA COOTBETCTRVIOIIYIO I'JIaRY H30PaHHOr 0 YYeOHMKA ITH
yueOHOro rmocodus. B HTore JOIXKHO OBITH SICHBIM, KaKHE BOIIPOCHI TEMBI YUEOHOI0O Kypca H C
KaKOH ITTYOHHOH PACKPBITEL B KOHKPETHOM YueOHOM MaTepHalle, a KaKHe BOOOIIE OITYIIEHEI. T pe-
OyeTcs TBOPUYECKOE OTHOIIEHHE H K cCaMOMY COAEPKAHHIO JHCIHIUIHHEI.

BOITpOCEL, COCTABILIONTHE €€ COJEpKaHHe, O0IaJar0T PasHOH CTEIIEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BEITOITHSIOINTHE (PYHKIHIO JIOTHYECKOH CBSBKH COAepKaHHI TeMBI H BCET0 Kypca, HMe-
FOTCS BOITPOCHI OITHCATEIBHOI O HIIH Pa3bsICHUTEIILHOIO XapaKTepa, a TAKKEe HCTOPHYECKOIO 3KC-
Kypca B 00J1aCTh H3Yy4aeMOH JHCIIHIUIHHEL. Bce 3TH BOIIPOCEL HE COCTABJISIFOT CYTH ITOHS-THHHOL O,
KOHIIENITYAJIBHOI' O COJEPKaHH I TEMBI, HO HEOOXOAHMEI JIJIS I[EJIOCTHOI'O BOCIIPHATHS H3YYaeMbIX
ITPOOIIEM.

HM3yyaeMas IHCIIHIIIMHA HMEET CBOH KaTer OpHalIbHO-ITOHSITHIHEBIN armrapar. HayuHeie 1mo-
HSTHS — 5TO Ta 0aza, Ha KOTOPOH CTPOHTCS Kaxkiaas HaykKa. IIOHSATHS — VY3IIOBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'0, TaK H YUYeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTVIIEHH JBIKEHHSI B yuebe OT
IIPOCTOrO K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SICHOrO ITOHMMAHHS ITOHATHH yyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PacCIl/IBIBYATHIM.

CTYIEHT JOJIKEH ITOHHMATh, YTO CAMOCTOSTEIFHOE OBJIaJcHHE 3HAHHSIMH SBIISIETCS IT1aB-
HEIM, OITPEAEIISIOIMM. BEICINIAS IIIKOIa CO34AET IS 3TOr0 HeOOXOHMEBIE VCIIOBHSL, ITIOMOracT Oy-
IYIIEMY BBEICOKOKBAIH(PHIITHPOBAHHOMY CITEI[HAIIHCTY OBIAJEeTh TEXHOIOTHEH CaMOCTOSATEIILHOIO
ITPON3BOJICTBA 3HAHHII.

B camocrogrensHOH pabore CTYAEHTAM IIPHXOAHTCS HCIIONB30BATh JINTEPATYPY pasiiHy-
HBIX BHIOB: IIePBOHCTOYHHKH, MOHOTI'Pa(pHH, HAYIHbIe COOPHHKH, XPeCTOMAaTHH, Y4eOHHKH, yueO-
HEIE TTOCOOHS, XKYPHAIEL U Ip. MU3yueHIe Kypca IIpearonaraeT 3HaKOMCTBO CTYAEHTOB C OOIBIIIIM
00BEMOM HAVYHOH H YUYEOHOH JIMTEPATVYPEI, UTO, B CBOKO OYepedb, ITOPOKIAET HEOOXOMHMOCTE
BEIPAOOTKH Y HUX PAIfHOHAIBLHO-KPHTHYECKOI'O IMMOAX04a K H3Y4YaeMbIM HCTOUHHKAM.

YTOoOH HE «YTOHYTH» B OTPOMHOM O0BEME PEKOMEHIOBAHHBIX eMY UL H3YUYEeHHSI HCTOY-
HHKOB, CTYJEHT, IIPEXK]IE BCErO, JOIDKEH HAVUHTHCS ITPABWIBHO HX YHTATh. IIpaBIIIbEHOE YTEHHE
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[IpemBapHTEeIbHBIH ITPOCMOTP KHHIH BKIIOYAET O3HAKOMIIEHHE C THTYIBHBIM JIHCTOM
KHHTH, aHHOTAIMEH, IIPeIHCIOBHEM, OrTIaBlIeHHeEM. [IpH 03HAaKOMIIEHHH € OITIaBJIeHHEM He00XO0-
JIHMO BBIAEINTE pa3flellbl, IIIaBHL, Maparpadsl, IIpeJcTaRIISIONIHE IS BaC HHTepec, OEITIo HX ITPo-
CMOTPeTh, HAHTH MecTa, OTHOCSIIHecsS K TeMe (a03alfbl, CTpaHHIILL, IMaparpadsl), H IT03HAKO-
MHTHCS ¢ HHMH B OOIIHX YepTax.

HayuHble H3MaHHSI COIIPOBOKIAIOTCS PAa3ITHYHBEIMH BCIIOMOraTe IbHBIMH MaTepHaIlaMH —
Hay4HBIM aIapaTroM, ITIO3TOMY BaKHO 3HATh, H3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTONT, KAKOBBI
ero () YHKI[HH.

3HAKOMCTBO C KHHI'OH IIYYIIle BCErO HAUHHATh C H3YUYEeHHS aHHOTAI[HH — KPAaTKOH Xapak-
TEPUCTHKH KHHIH, PACKpHIBAIOIIEH €€ COJcpKaHHe, HACHHYIO, TEMAaTHYECKYIO H KaHPOBVIO
HaIIPaBIIEHHOCTh, CBeJeHHS 00 aBTOpe, Ha3HAUEHHE H APYIHe OCOOEHHOCTH. AHHOTAI[HS ITIOMO-
raeT COCTABHTE IIPeJBAPHUTEIILFHOE MHEHHE O KHHTE.

['11y0Ke IMOHATh colepKaHe KHHTH ITO3BOJIIIOT BCTYITHTEIBHAS CTaThs, B KOTOPOH JAacTCs
OIlEHKa COJiep KaHHS KHHTH, 3aTparHBaeMOH B HeH ITpoOJeMaTHKH, COAEPKHTCSI HH(pOPMAIHI O
KH3HeHHOH H TBOPYECKOH OHOrpa(pHH aBTOPa, BEICKA3BIBAIOTCS ITOJIEMHYECKHE 3aMeYaHH s, Pa3h-
SICHSIIOTCSI OTJIEJIBHEIE ITOIOKEHHS KHUTH, Jal0TCS KOMMEHTAPHH U T.J. BOT ImoueMy 3HaKOMCTBO
C BCTYIHTEILHOM CTaTheH IMPeJACTaBISAETCI OUYEHDh BaKHBIM: OHO ITOMOTraeT CTYIAeHTY COPHEeHTH-
POBaThCS B TEKCTE padboThI, OOpaTHTh BHUMaHHE Ha €€ HauOoJlee IIEHHbIE H BaKHBIE Pa3/IcIIbl.

ToH Ke LIeIH COAEHCTBYET 3HAKOMCTBO C OITIABIIEHHEM, ITPEIHCIIOBHEM, ITOCIIECIIOBHEM.
Bechbma ImonesHBIMH BlIeMeHTaMH HAyYHOI'O alrapara SBISIOTCS CHOCKH, KOMMeHTapHH, Tal-
JIHITEI, TPa()HKH, CITHCKH JIHTepaTyphl. OHH He TOIBKO HIIIIOCTPHPYIOT OTJAEIbHEIE ITOJIOKEHHS
KHHTH HIIH CTaTBhH, HO H CaMH IO ce0e SBIISIOTCS JOIMOIHHTEIHHBIM HCTOUYHHKOM HH(OPMAIHH
JUTSI YUTATEeN .

Ecin ynrarensa 3aHHTepecoBala Kakas-TO BBICKAa3aHHAS aBTOPOM MBICIIb, HE HaIleIas
ITOAPOOGHOI0 OCBEIEHHS B JAHHOM HCTOUYHHKE, OH MOKeT OOpPaTHThCS K TEKCTY HCTOYHHKA, YIIO-
MITHAEMOI'0O B CHOCKE, JTHOO K HCTOYHHKY, KOTOPBIH OH MOJKET HANTH B CITICKE JINTEPATYPHIL, Pe-
KOMEHIOBAHHOI aBTOPOM JIJISI CAMOCTOATEIIbHOI'O H3YUEHH.

CyIiecTBYeT HECKOIIBKO (popM BeIeHH S 3aITHCEH:

— 1UIaH (IIPOCTOH H pa3BEPHYTHIN) — HaHOoIee KpaTkas (popMa 3allHCH IIPOYHTaHHOTO,
ITpeICTaBILIIOIAs COOOI IMepedyeHb BOIIPOCOB, paCCMAaTpHBAEMbBIX B KHHIE HIIH CTaThe. Pa3sBepHY-
TBIH IIIAH IpeAcTaBisIeT cobom Goriee MOoAPOOHYIO 3aIlCh IMPOYHTAHHOIO, C JAeTaIH3al[HeH OT-
JETIbHBIX ITONOKEeHHI H BEIBOJOB, C BEOTHCKOH ITHTAT, CTATHCTHYECKHX JaHHBIX H T.J. Pa3BepHY-
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— Te3HCBHI — KPaTKO C(pOpMYIIHPOBAHHEIE ITOJIOKEHH S, OCHOBHEBIE ITOI0KEHNS KHHTH, CTa-
ThH. Kak ITpaBHIIO, TE€3HCHI COCTABISIOTCS ITOCIIE ITPeABapPHTEILHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, IIPH T 0 ITIOBTOPHOM ITPOYTEHHH. OHH ITOMOTar0T 3aIIOMHHTh H CHCTEMATH3HPOBATh HH-
(p OpMAIIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bombmryto poilb B YCBOSHHH M ITIOBTOPEHHH MPOMHISHHOr0 MaTepHada HrpaeT XOPOIIIHit
KOHCITEKT, COAep Kalliii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKITHH.
KoHCIeKT — 3T0, TI0 CYIIEeCTBY, HAOPOCOK, Pa3BEPHYTHII IJIaH CBSI3HOIO paccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCIIEKT paccYHTaH (B 3aBHCHMOCTH OT HHIHBHYaIbHBEIX 0COOEeHHO-
CTell CTyAeHTa) He TOIIbKO Ha HHTEIUIEKTYaJIbHYIO H SMOI[HOHAIIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSITE, TPHYeM TeKCT KOHCIeKTa HepeIKO aCCOIIMHPYETCS eIlle H ¢ TEKCTOM YueOHHKA HITH 3aITHCHIO
nexkiH. [losToMy Jerde 3artoMHHAETCSA COAeprKaHHe KOHCIIEKTOB, HaIlMCaHHBIX pa300p4YHBO, C
ITOYepPKHBAaHHEM HIIH BRIJIeJIEHHEM Pa3pSIKOH KIIFOUEBBIX CIIOB H (pa3s.

CaMOCTOATEIbHO H3Y4YeHHBIE TeMBI ITPeJOCTaBIISIOTCS IIPellojlaBaTelll0 B (popMe KOH-
CIIEKTa, TI0 KOTOPOMY IPOHCXOMHT coOeceoBaHHe. TeopeTHUeCcKHe TeMBI Kypca (OTJIeTIbHEIE BO-

]'[IJGCBI):, BBIHOCHMBIC Hd CAMOCTOATCIIBHOC H3VUCHIEC, ITPEACTABIICHBI HITIKE.
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