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YHUKanbHbI MPOrpaMMHbIA KIKOY:
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16y OcranoBrurs paboty nporpamm yrpasnaeHua Ha saekrpoctanimax Nel u Ne2 knonkou
«Crom», KOMaHgOM IMaBHOIO0 MEHIO « YnpasiaeHnue — Ctom» uim ropsaden knasumen F6. Anano-
TAYHBEIM 00pa3zom, OCTaHOBUTE padoTy mporpammel yrnpasaenna Ha LIK]1Y. Baumanue! [Ipu octa-
HOBE pabdOTEI MPOrPAMM Ha JIOKAJTBHBIX KOMITJIEK CaX YITPABJIEHUA 3JIEKTPOCTAHIIMAMH, IPOTPAMM-
Hoe odecreuenue Ha [IK/1Y Beimaer coobdnienue, 0 TOM, 9TO O JUH M3 KJIMEHTOB MH()OPMAIMOHHON
ceTH OBLI OTKIFOYEH. JTO HE ABIAETCS O OKOM.

17) IIpoananu3npoBaTe MONYYEHHEIE JAHHEIE, IEPEUNCIUTE (DAKTOPEL, BIUSIONINE HA BE-
JTUYUHY MOTEPH AMEKTPUYECKOU SHEPTUM B PACOPENEIUTENBRHON CETH, OOBACHUTEH BIUAHUE pe-
K1Ma padOTH CHHX POHHBIX TEHEPATOPOB MO PEAKTUBHOU MOITHOCTH HA PERUM pabdOTEI pacrpe-
OEIUTEIbHOMN CETH, YKa3aTh APyrue (PaKkTOPBl, BIUAIONIAE HA MOTEPU SIEKTPUIECKON SHEPTUU B

pacupenemutensHOM ceti. OQopMuTs OTYET MO 1abOpaTOpHOI padore.

Cooeporcanue omuema:

OTUeT OOmKEH CONEPIKATE:

1. Hazpanue paOoTsr;

2. llens pabortsr;

3. Kparkue TeOpeTHUECKHUE CBEICHN A,

4. Onucanue UCnoap3yeMoro 000pyJ0BaHNA U MATEPHUATIOB;
5. [Topanok BermomHeHUs padOTHI;

6. Beruncienus n 00padoTka pe3ynbTaToB;

7. BEIBOOEI.

Koumponsnwie sonpocwi:

1. Cxema nmogkmrouenus moaema (3 ¢asei-3emiisn) Ha nyHkre ynpasiaenus (ITY).
. Cxema mogkmroueHnus moaema (2 ¢asei-(pasa) na mynkre ynpasnenus (ITV).

. Cxema nmogkmroueHus moaema ((pasza-¢pasza) na mynkre yopasiaenus (ITY).

. Haznauenue anmapartypsl, BXOOAMIEN B BEICOKOUACTOTHEI (BY) kanan ceazm.
. UnopmarimoHHEIe TapaMeTpsl MOAEMA.

. OCHOBHEI€ 2IIEMEHTHI MOJIEMA TIEPENAUH, ETO CXEMA U padoTa.

. OCHOBHEI€ IEMEHTHI MOJIEMA TIPUEMA, €T0 CXeMa U padora.

. Teopus nepenaun nH(poOpmaLmu.

“DD?“--IG\LH-ILMM

. CTpykTypHas cxema nepenadr “H(QOpMAaIim.

&%gﬁﬁ%%}mqmpmauuﬂm{mx CUTHAJIOB.
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Jadopamopnaa padooma Neb. Onepamiiéno-unopm aylioOHHbLI YRPAGIAIO WU KOM-
niekc. eyenmpaiuszo6anHble KOMRIEKCbl pelleltHol 3au{umal U a6mMoMamuKu 31eKmpo-

IHEpecemuUUeCKUX CUcHteM.

Iens padbompr: V3yuuTs TPUHIIMIIEL PEATM3AIMHA KOMIUIEKCA PEIEMHOM 3alIUTH U aBTO-

MATHKH! 3JIEKTPOCTAHIMHU C MPUMEHEHUEM THUITOBEIX YCTPONCTB

Ocrnoevt meopuu:

COBpEMEHHBIE CUCTEMBI YIIPABICHUS XAPAKTEPU3IYIOTCSA TEPPUTOPUATBEHON U (DYHKIHO-
HAITBEHOU PACOPEIENEHHOCTBI0 YCTPOUCTB cO0Opa JAaHHBIX M ynpaBiaeHua. KOHTpOIs X0na TEXHO-
JTOTUYECKOTO TMPOIEeCCa ¥ YIIPABICHNE HI30BOI ABTOMATHKOM OCYIIECTBIAETCA OMEPATOPOM C aB-
TOMATU3UPOBAHHOTO pabouero mecra omeparopa (APM) mnu onmepaTropckou CTaHium, COCTOS-
1€, KaK OPaBWIO, U3 IBETHOTO rpa)MIECKOTO AUCIUIEA C KIABUATYPOH, YCTAHOBIEHHBIX B OITE-
paropckom momenieHuu. [Ipu neodxomumoctn ycranoBku APM-omepatopa B 11eXy HCIONB3Y-
IOTCS MPOMBINLIIEHHBIE pA00UMe CTAHIIMY CO BCTPOEHHOW KJIABUATYPOH WIIN BEIMOJIHEHHOH B ITBLIIE
- BIAT03aNIUIIEHHOM UCITOJTHEHUH.

[Tpencrapnenue DaHHBIX B peATbHOM MACHITA0€ BPEMEHH O XOA€ TEXHOJIOTUUECKOTO MPO-
11€CCa, BU3YAIM3AIN IPOIECCA B BUIE MHEMOCXEM, COCTABIEHHE OTYETOB U IrPa(pUKOB, CUTHAIIH-
3auuA OTKJIOHEHUH MAPAMETPOB U IPYTUE HEOOXOANMBIE (DYHKIINHN OCYIMIECTBIAAIOTCS C MOMOIIIBIO
cnerabHOro nporpamMuoro obdecneuenuss SCADA-cucrem. SCADA-cucrema (Supervisory
Control And Date Acquisition — cuctema cOOpa TaHHBIX U ONMMEPATUBHOTO UCHETUEPCKOTO YITPAB-
NeHUA) pa3padareIBanace, KAK yHUBEPCAIBHOE MHOTO(PYHKITHOHAIEHOE MTPOTPaMMHOE obecmeue-
HHE CUCTEM BEPXHETO YPOBHS, MO3BOJIIONIEE ONMEPATUBHOMY ITEpCOHAITY Hanboee 3(pPEKTUBHO
YIOPABIATE TEXHOJOTHYECKUM mpouneccoM. [lo mepe paszBuTua mporpaMMHBEIX M anmmapaTHBIX
cpenctB Habmonaerca npumenenne SCADA -cucTeM Ha HUKHEM, KOHTPOJUIEPHOM, YPOBHE.

OcuoBueie (pyakimu SCADA- cucrem:

1) cOOp maHHBIX 0 MapaMeTpax MPoIecca, MOCTYMAINIIMX OT KOHTPOJLIEPOB WM HEMTOCPE]T -
CTBEHHO OT JATYMKOB U UCHOJTHUTEIBHBIX YCTPONCTB, HATPUMED, 3HAUEHUS TEMIIEPATYPEL, /1aB-
JIEHUSA U IPYTHX [MApaMeTPOB, MOJ0KEHNE KIaraHa Wi Bajla UCITOTHUTEIEHOTO MEXAHU3MA,

2) o0paboTtka u xpanenue (apxuBUpOBaHUE ) MOTy4eHHOU nHpopmanmu. [Tog o6padoTkoit
WH(OPMAIIMH MOHUMAETCA BBITOJIHEHUE (DYHKIMH (PUIBTpAiiv, HOPMAIU3a1iHi, MACIITA0NPOBa-

HWA, JTAHCAPHU3 AN T4 MPUBCOCHUA JAHHBIX K HYXKHOMY q)ﬂpMﬂTy;

33%%%%@@%3&%& B I ()POBOI, CHMBOIBHOU WM HHOU (popme HH(popMarim

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E -
Bnanen@): X0 IEsTEXHOAOTHMHLCKORQ, HPOIIeCcCa, HATPUMED, MMPEACTABICHUE 3HAUCHUI ITEPEMEHHBIX B BUIE

rpaukoB B ()YHKIIMU BPEMEHH (TPEHAOB), THCTOT PAMM, AHUMAIIH S,
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4) curHamzanysa W3MEHEHMH X014 TEXHOJIOTHYECKOTrO MpoIecca, 0COOEHHO B IpenaBa-
PUMHEBIX 1 ABAPUMHEIX CUTYALUAX B BUJE CUCTEMEI alapMoOB. [Ipy 5TOM MOKET OCYIMIECTBIATECA
pETUCTpAUA JEUCTBUM 00CITYKUBAONIETO MEPCOHANA B ABAPUMHEBIX CUTYAIINAX;

5) popMupoBaHUE CBOIOK, JKYPHAIOB U IPYTUX OTYETHBIX JOKYMEHTOB O XOJ€ TEXHOJIO-
TUUECKOTO TIPOIECcCa HA OCHOBE MH()OPMAIH, COOPAHHOM B APXUBAX;

6) (popMmupoBaHHE KOMAHA OMEPATOPA MO U3MEHEHUIO ITAPAMETPOB HACTPOMKH U PEXKNUMA
pabOTEI KOHTPOJUIEPOB, UCIIOTHUTENLHEIX YCTPOUCTB (IyCK-0CTAHOB, OTKPEITHE-3AKPEBITHE);

7) aBTOMATUYECKOE YIPABICHUE XOAOM TEXHOJIOTHUECKOTO MPOIIECCA B COOTBETCTBHUH C
nmeromumucsa B SCADA -cucremax anropurmamu yrnpasnenus ([1HU— [TH]/I—perynuposanue, mo-
3ULMOHHOE, HEYETKOE peryaupoBanue). [laHueie p yHKIMHU peKOMEH Ty €TCA UCOIB30BATE 1A Pe-
IIEHHA 33149 HEBBICOKOTO OBICTPOAEHCTBUA.

Taxum obpazom, SCADA-CUCTEMEI ABIISIOTCS MONIHBIM MHCTPYMEHTOM AJ1 pa3padoTku
[1O Bepxnero yposusa ACY TII. Ilpu sTom ot pa3paboTunka He TpeOyerca OOJbIMX 3HAHUH B
o0macTu mporpaMMHUPOBAHUA HA A3BIKAX BRICOKOTO YPOBHAL.

SCADA-cucrema InTouch ("Wonderware", CILIA)

[Tporpammuoe obecnieuenne InTouch aBmaerca 00BEKTHO-OPUEHTUPOBAHHEIM UETOBEKO-
mamHHEIM nHTEppencom (HMI — Human Machine Interface) nma mponeccor cbopa nanHbIX U
YIPABICHUA, KOTOPOE ITO3BOJIIET KOHTPOIUPOBATE U YHPABILATE OOBEKTAMH U CHUCTEMAMH, HC-
MONb3y s rpadpuueckre 0ObEKTHI.

OcuoBueie (pynkimun HMI: oTtoOpaxkenne mapamerpoB 00bE€KTa yOpaBieHHA;, 0TOOpaxke-
HHUE TEKYNIMX M MCTOPUYECKHUX TPEHOOB; OTOOpAKEHME M PETUCTPAlUA aBAPUWHBIX CUTHAJIOB.
CpencrBa 00BEKTHO-OPUEHTUPOBAHHOTO MTPOEKTUPOBAHNSA MO3BOAIOT CO3AABATE JMHAMUUECKUE
n300paxeHusa, MOANEpPKUBAIOT UX BpallleHUEe, Oy OmIpoBaHNEe, KOMMUPOBAHNUE, BCTABKY, CTUPAHUE
U Ap. ONepanyui. AHUMAIMOHHBIE CBA3M MOIAEPKUBAIOT padOTy € TUCKPETHBIMHU, AHAITOTOBBIMH
1 CTPOKOBBIMHM MEPEMEHHBIMH, TOPU30HTAIBHEIMA U BEPTUKAJILHBIMU IBMAKKAMH U KHOIIKAMH, a
TAK¥K€E CBA3AHBI C PA3MEPOM U LIBETOM TEKCTA, €0 MECTOITOJIOKEHUEM, BPAIIEHUEM U MEPIIAHUEM.
InTouch comepxur Oumbmmorexy macrep-o0nekToB (Wizard), BKIFOHAIONIYIO MPEIBAPUTETHEHO
CKOH()UT'YPUPOBAHHBEIE BCIIOMOTATENRHBIE CPEICTBA — MEPEKITIOYATENH, MMOJI3YHKOBEIE PEryif-
TOPBI, CYETIUKHU. BO3MOKHO co3manne COOCTBEHHBIX MACTEP-OOBEKTOB MPUMEHUTEIBHO K KOH-
KPETHOHU CUCTEME.

[Tpumoxxenune Productivity Pack, semsromieecs nomommenuem k InTouch, comepxur 0uod-

nuoTeky 0omnee uem Ha 2000 macTep-00BEKTOB, VHUBEPCAIBHEIE cpeacTsa nmpocmorpa Ha 200 g aii-
y y

JTOBBIX Mﬁgﬁ%&%ﬁﬁp MACTEP—OOBEKTOB U MP.

Ceptudmkar: 2C0 3E9AB8B952205E7BA500060000043E
i;q( weh, HQ3ROIAET, OPTaHN30BATE B3aMMOJEUCTBUE C IPYTUMH HPUIOKEHUAMH, UCITOJIb-
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- DDE-06men (Dynamic Date Exchange — nunammuecknit 0OmMeH naHHbeIMHi ). bonbsmmh-
CTBO CEPBEPOB BBOIA-BEIBOIA (HAIIPUMED, KOHTPOIUIEPE!) moanep:xusarot DDE-oOmen mis mepe-
nagn manueiXx B InTouch-mpunoxenne, n3sectnoe mpuwnoxenne Excel Takxe ncrnomszyer DDE-
mexann3M. Mcnone3ys NetDDE, nocrasnsemenit ¢ InTouch, mons3oBarens momygaer BO3MO k-
HOCTE CBA3M 0 DDE mexny 3amagamu Ha pa3HBIX KOMITbIOTEpAxX uepes3 cetw. [logaepxuBaercs
cea3b mexny Windows, VNS u UNIX ¢ momomnisio mporokosnoB NetBIOS, TCP/IP u DecNET, a
TAKIKE Uepe3 MOCIEA0BATEIBHEIN KaHA;

- OLE-rexnonorus (Object Linking and Embedding — Bxmouenue u BCcTpauBanue 00hLEK-
TOB). crmone3yercs niis B3auMoAEUCTBUA C Ap. MOJIb30BATEIECKUMI MTPWIOKEHUAMH,

- OPC - mporpammer (OLE for Process Control — OLE nns ympasienus mporeccamm).

InTouch 7.11, mognepxkusaemas OC Windows NT, aBisgeTcs oqHUM U3 KOMIOHEHTOB WH-
TETPUPOBAHHOTO ITAKETA MPOrPaAMMHOT0 00eCIeyeHs U1 MOJIHON aBTOMAaTH3aluy IPOU3BOICTBA
Factory Suite 2000.

Kommonents! Factory Suite ncnone3yroTes Ha TPEX YPOBHAX aBTOMATH3AIINH:

- Ha KOHTPOJLIEPHOM ypoBHE (yrpasiaenue npoueccom ¢ momonipio [TJIK, YCO, pabounx
CTAHIIUH);

- Ha ypoBHe SCADA-cucrem (CynepBU30pHOE YIPABIECHUE TEXHOIOTMYECKUM MHPOIIEC-
COM);

- Ha ypoBHe MES-cucrem (omepaTnBHO-IUCIIETIEPCKOE YIIPABICHUE MPOLECCOM).

Factory Suite mocrpoen Ha oTkpeITEIX TexHOMOTHAX COM, DCOM, OPC, ActiveX u co-
OEepKUT OOJBIIOE YHMCIO CEPBEPOB BBOIA-BEIBOAA, 0OECMEUMBAIONINX CBA3EL C 000PYyIZOBAHUEM,
npuOoOpaMu U yCTPOHUCTBAMM CBA3U. Bea mH(OpMAaIA HAKANIIIMBAETCA B PEAAIIMOHHOMN Oa3e maH-
HEIX peanpsHOoro Bpemenu Industrial SQL Server. 3a cuer ucrmons3zopanms npotokona SuiteLink
obecnmeunBaeTCA BRICOKOE OpICcTpomencTBHE (3amuce 0komo 40000 mapamerpoB B CEKyHOY C da-
CTOTOU 3amucH 10 1MC), KOMITAKTHOCTh XPAHEHNUA OAHHBIX (2-X mecsaunsblil apxuB u3 4000 mapa-
METPOB 3aHUMaeT 0K0yI0 2 MbaitT muckoBoro mpocrpancTea). Industrial SQL Server ncrmons3yer
Bo3MmoskHOCTH Microsoft SQL Server, B ToMm uncie ero BO3MOKHOCTH (DUIBTPAINH, 00BEIMHEHMSA
1 00paboTku maHHbIX Mg yaoOcTBa ux 3ampoca u BeiOopku. Industrial SQL Server moxer aBTo-
MATH4YECKU OOHOBIATE CTATUCTUYECKUE JAHHBIE B BUIE CBOIHBIX TAOIHIL C 3aJaHHOH ITPOU3BOIH-
TEJIBHOCTBIO, (PDUKCHUPYA CPETHUE, 4 TAKKE MAKCUMAILHBIE 1 MUHUMAIBHBIE 3HAUEHUS ITaPaMET-
poB. Jlanuere 3 SQL cepeepa B BUIE OTUETOB MOTYT IepenaBarhca myrem Web-daiina B Internet
1 1ajee yAAIEeHHBIM MTOIB30BaTEeNAM, a Takke aepe3 GSM-moaem zanpanmBaTeCs U IEPEIABATHCS

nmpeﬁug%%%lq%@stnalSQL Server B FactorySuite BXOOAT OPWIOKECHUA-KINEHTEI

Ceptudukar: 2C00 E9AB8B9I52205E7BA500060000043E
Bnaner actcg;gg(f)ﬁﬁ s BPGHHA3HAYCHHBIE IS CO30AaHUA TEKYIIUX U APXUBHEBIX TPEHOOB, rpapukoB 1 Ta0-

JIHMII.
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[TomMrMO OOBEKTHO-OPUEHTUPOBAHHON TPA(PUKN, AHUMAIIMOHHEIX CBA3E€H U OMOMMOTEKH
macrep—00wekToB, InTouch naer monp30BaremraM BO3MOKHOCTE YIAIEHHOT O JOCTYIIA K UCTOYHU-
KaM JAaHHEIX BBOJA-BEIBOA (Hampumep, Microsoft Excel) 0e3 neoOdxomumocTu cozmanms Tara (Tar
— 3TO 3amuch 0a3bl JAHHBIX, COIEpKamas UHPOPMAIMIO O MapaMerpe MPoIecca) B JOKATBHOU
Oaze manubeIX THTOB. pyrumu ¢pyaknuamu InTouch aBmaroTcs oqHOBpeMEHHAA MOAOEPKKA MHO-
FOYHCJIEHHEIX UCTOUYHUKOB anapMoB (moaaep:xka or 1 1o 999 npuopureror anapmMoB). AmapMel
MOTYT OBITEH BEIBEIACHEBI HA 3KPAaH, 3aIMCAHBEI HA OUCK WU BBEIBEAEHBI HA nedare. lakxke InTouch
MO3BOJIAET CO31aBATH UCTOPUYECKHUE TPEHIBI U TPEHIBI PEATEHOTO BPEMEHH C BO3MOKHOCTBIO OJI-
HOBPEMEHHOTO 0TOOpaKeHUs 10 §-MH MEPEMEHHBIX (TPEHI PEATLHOTO BPEMEHHU MOANEPKUBAET
paboTy ¢ geTeIpeMA nepeMeHHBIMA ). [Ipu 5TOM KakIas nepeMeHHas YMTAeTCsa U3 COOCTBEHHOTO
(paitma. Bo3zmoxken skcnopr nanueix B Excel, ¢aitn nannsx wm B kanan DDE. Kpome Toro, moss-
30BATENIbE MOIKET TEHEPUPOBATE OTUETHI HANPAMYIO n3 npoekra InTouch myrem npamoro ¢popma-
TUPOBAHUA SKPAHA, BEIBOJUTH HA MEYATh UM PACCHUIATE 110 JIEKTPOHHOW MOYTE.

braronapsa nammauto pynkumm SPC (Statistical Process Control — Craructuueckoe Y npas-
nenue IIponeccom) InTouch mpenocraBnseT BO3MOKHOCTE CTATUCTUYECKOTO YIPABICHUS ITPO-
IIECCOM Ha YPOBHE omeparopa. Taxike (PyHKINM HakeTa moaIepKUBAIOT JIOTMUECKUE U MATEMATH-
yecKkue BeIpakeHuA. [lonp30BaTens MOKET BEIBOAUTE HA SKPAH JEHCTBUTEIBHBIE YHCIA C OTHUM
3HAKOM ITOCJIE 3amATOMN (MPH BEIUMCICHUAX MCHOJIB3YETCS IUIABAIONIAA apu(pMeThKa ¢ IBOMHOM
TOYHOCTBI0). Kpome TOT0, MOIB30BATENE MOKET OMUCHIBATE CBOU COOCTBEHHBIE (DYHKIIUH C JI0-
OaBIEHHEM MX B MEHIO.

Cucrema naposneut InTouch mpenocrasmsaer Bcrpoennyto cucremy nocrymna Ha 10000 ypos-
HEH, TAPAHTHPYIONIYI0 HAAEKHYIO 3aANIUTY CUCTEMEL.

[TpoekTrr ¢ ucnonpzoBanueM InTouch mMMPOKO MCHONE3YIOTCA B PA3JIMUHBIX OTPACIIAX
MPOMBIILIEHHOCTH.

[TakeT InControl — 510 cucTema mporpaMMHUPOBAHUA U YIIPABICHUSA C OTKPBITOH apXUTEK-
TYPOH PEATEHOr0 BPEMEHH, MTO3BOIAIONIAA CO3AaBaATh apxXUTeKTypy SoftPLC ¢ 3amenou tpaguiiu-
ounnoro IIJIK na PC, momkmroueHHBIM K yCTPOMCTBAM BBOJA-BBIBOAA UEPE3 JOKAIBHBIE CETH
Profibus, Modbus u ap. InControl moanepsxusaet s361ku peneinon noruku (LD), mocmenoBarens-
HBIX (PyHKIMOHAMBHEIX cxeM (SFC) m crpykrypupoBannoro tekcra (ST) mo crammapry IEC
61131-3. ITonnepxusaerca rexuonorus ActiveX (IIU-, [TU/]-perynsaropel, HeueTkas J1oTUKa U
ap.). Takxke momyckaercs mporpaMMHUPOBAHUE ¢ UCHOIB30BAHUEM TPATHUIIMOHHBIX SI3BIKOB ITPO-

rpaMMHUPOBaHNA. BCTPOEHHBII MEHEm)EP MPOEKTOB MO3BOJLIET OPraHN30BATE MPUIOKEHUA 10

[MTPOCKTA H%CE.‘H OTrpaMMBEI B PAMKdAX OJHOTO ITPOCKTA, ITIPUCBAHUBATE ITPHOPHUTCTHL
Mh

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Ha yrnpapieHue pazueiM 3aaadaM. InControl moanepxuBaer pazmiuHbIe MPOMBIIIUIEHHBIE UHTEP-
¢eticer u ceru — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [Tomo6u0 npyrium kom-
mouenTaM FactorySuite InControl uepe3z vabop macrep-o0sexToB uarerpupyercs ¢ InTouch.

[Taker InTrack — cucrema ynmpaBnenus mpon3B0oICTBEHHBIMH ITPOIIECCAMU: OT 3AKYIIKHU CHI-
pPBbs, MATEPUAIOB U KOMIUIEKTYIONINX A0 BRITYCKA TOTOBOM MPOIYKIMH. Pa3mmyHeie CXEeMBI mpo-
W3BOJICTBEHHBEIX HPOI[ECCOB CO3JAIOTCA B CIHEIMAIBHOM IpapuieckoM PEJAKTOPE M BKIIFOUAIOT
MACTEP—OOBEKTEL, CPEOU KOTOPEIX €CTh MPOWU3BOJICTBEHHEIE 1IEMMOUKN, MATEPUATILHEIE PECYPCHL,
OPOOYKTHI U Ip. Takum 00pazom, B paMKax 0THON MPUKIATHOUN MPOTPAMMEI COBMETIAOTCA (PYHK-
unn SCADA-cucremsr 1 MES-cucremsr (Manufacturing Execution System — [Ipon3Boncrrennas
ucnoJHuTensHaA cucrema). Menonmszosanne DDE-o0mena u OLE-TexHonoruu no3BOJISMIOT Opra-
HU30BATEH CBA3b C YCTPOMCTBAMH BBOIA-BEIBOOA, 4 TAKKE C CHCTeMamMu BepxHero ypoBHs MRP
(Management and material Resource Planning- cucrema mianupoBanusa pecypoB OpPEeAIPUATH).
InTrack Bkmouaer B cebsa, mogoOno InTouch, Taru, Tekymme u ncTopudecke TPEHABI, ATAPMBEI,
CIIEHAPHBIE (DYHKIIMU M MACTEP-00BEKTEI. 34 CUET BCTPOEHHBIX (DYHKIIUH OTKPBIBAETCSA BO3MO K-
HOCTh ABTOMATH3AIMH 33744 YUETA, INIAHUPOBAHUA ¥ QUCHETYEPU3AIMH TPOU3BOICTBRA.

InBatch — rubkas cucrema ympaBneHus mponeccaMu J03UPOBAHUSA U CMETIIEHUS B METAI-
IYPTUUECKOM, XUMHUECKOU, MUNIEBOU U AP. OTPACIAX NPOMBILLIEHHOCTH. IMeeTcs BO3MOKHOCTE
MOJEIUPOBATE MPOLECCHI, CO30aBATE PELICNTEL 1 UMUTHPOBATE UX MCIIOJIHEHUE, d TAKIKE YIIPAB-
naTe peampHeIM nponeccoM. InBatch recno marerpuposan ¢ InTouch, ato mozBonser oneparopy
BECTU MOHUTOPUHT MEPUOANIECKUX MPOIECCOB N03UpPOBaHus u cmemenus. Kpome toro, InBatch
umeeT HaOop pyukmit mis warerparmn ¢ ERP-cuctemamm (Enterprise Resource Planning — cu-
cTeéMa IIAHUPOBAHUS MPOMU3BOACTBA), B TOM UMCJIE OCYNIIECTBIATE INTAHUPOBAHUE CPOKOB, MATE-
PHUAJIOB U NPOU3BOACTBEHHEIX PE3YJILTATOB MIPONU3BOACTBEHHBIX IPOLIECCOB.

FactorySuite Web Server ¢ momonisto yrumter Application Publisher BermonmaseT QpyHk-
1uu npeodpazoBannsa co3aanseix InTouch npunoxennii B BUa, OCTYHHBIN I MMPOCMOTPA C JIIO-
00ro0 yIaneHHoro y3J1a, U yIPaBIEeHUS MPOU3BOICTBEHHEIM MIPOIECCOM B PEKUME PEATEHOTO Bpe-
MeHHu uepes Internet u Intranet.

B auBape 2003 r. noaswiace HoBas Bepcus InTouch 8.0 makera FactorySuite A2 nva mar-
popme ArchestrA kommanmu Invesys, oOvenunsAromen Bce kommoHeHThl FactorySuite A2. B
qUCIIe HOBBIX KOMITOHEHTOB — ceppep npuitoxkennit Industrial Application Server (IAS), nmpumen-
mwuit Ha cmeny Industrial SQL Server. IAS Brmouaer BJ] Galaxy co cpemoit pazpaboTku mpuo-

xeauit [DE (Integrated Development Environment) n cpemoit ucrmomnenus. IAS obecneunBaet

coop u GME%@HM B pexnme PB, ynpasnenue noacucremamu anapmMoB U COOBITHH,

Ceptudmkar: 2C0000043ESABBB952205E7TBAS00060000043E
Bnanend:C PBHERL, VHPABICHALL J4HHBIMHA 1 MOKCT OBITE HDJTHDq)}’HKHHDHHJTbI{BIM HJIHN pacClpCacJICHHBIM
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IAS B otmuume ot InTouch 7.11 onepupyer ne ¢ taramu, a ¢ oosexkramu ("'aHamoroBoe yCcrpou-

m"mon

CTBO ,

LA | § mwon

OUCKPETHOE yCTpOUCTBO ", "tardopma”, "nepexknrouarens” u ap.). Micnoms3oBanue mar-
popmer ArchestrA obecrreunBaet narerpanuro [AS, B[ Industrial SQL Server u SCADA -cuctemsr
InTouch 8.0, cokpamias Bpemsa pa3padOTKH MPUIOKEHUH I ABTOMATHU3AIINM BCETO MPOU3BOI-
crBa. ArchestrA, Takum o0Opazom, 3anomusaer aHumy Mexay ACY TIT u ERP- cucremamu Bepxnuero
VPOBHA.

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

Trace Mode —ato 32-paspagnas SCADA-cucrema, numeroniasa ceprudukar ['occranmapra
P® u nmpokoe pacmpocrpanenue B Poccuu u crpanax CHI'. Trace Mode sBisercs mHTErprupo-
Bannout SCADA/HMI u SoftLogic cucremon, korga pazpaboTka MpuiIoKEeHUN sl OTIEPATOPCKHUX
CTAHIIMI ¥ KOHTPOJIEPOB MIPOM3BOIUTCA B pAMKaxX 0JHOTO mpoekTa Ha 0aze emunoro [10. 3a cuer
VCIOJIB30BAHMNS MMPUHIIUIIOB ABTOIMMOCTPOEHUS IPOEKTA COKPANIAIOTCA BpeMsa €ro pa3padoTku u
CTOUMOCTB.

Apxutekrypa cuctemsl Trace Mode — 310 KiMeHT-cepBepHas apPXUTEKTYPA C UCIIOJIB30Ba-
nuem oonrert momenu 00sekToB DCOM mmr OC Windows NT/2000/XP. OcuoBy Trace Mode co-
craBiseT MONIHBEIN cepBep U b/l peansHoro Bpemenu. CBs3b C KITHUEHTCKUMH MOIYJIIMA, ITPHIIO-
wxeHuaMu SCADA-cuctem, YCO u CYDB]l ocymiecTBiaercsas uepes CTaHOAPTHBIE UHTEP(PENCE
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcuoBnere (QyHKIMH cucteMsl Trace Mode 5:

1) Monynenas crpykrypa ¢ unciom kaHanoB ot 128 no 64000x16.

2) Berpoennas moagepikka pocCHUCKUX KOHTpomnepoB Pemmkonr, Jlommkont, 11711,
KPYHU3, MOK, 5K2000 u gp.

3) [lognepxka MEKIyHAPOIHOTO CTAHAAPTA HA CPENCTBA MPOrPAMMHUPOBAHN S KOHTPOJIIIE-
poB [EC 61131-3.

4) bubmmoreka gpaitBepoB kouTpomiepoB pupm Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u np.

5) Cpencrea mporpammvupoBanus PC-base koutrposmiepor M1C2000, ROBO, Lagoon,
TREI u op.

6) Berpoennas cucrema 6onee 150 anropurmo ACY TII, B Tom wniciie anropurmel (pus-
tpauuu, [11- u I[TU]1-perynupoBanns, HeueTkoe u mo3uimoHHoe perymposanue, HHIMM-npeo0-
pa3oBaHUE U IP., 4 TAKKE aNANTUBHASI HACTPOUKA PETYIIATOPOB.

7) OTKPBITOCTE A BCTPAMBAHMA MMONB30BATEIBCKUX AITOPUTMOB U (JOPM O0TOOpaKEHUA

" AOKYMEHT NOAMNWCAH
Active X gnekTPoHHOM NoanuUckIo

Ceptudmkar: 2C0000043E9ABBBI52205E7BAS00060000043E _
%}gﬁ’a&mmmpﬁgepﬂupﬂﬂam{ﬂ JIOKAJIBHBIX CETEH, JATYNKOB, APXUBOB C aBTOMATHYE-

CKHM BOCCTAHOBJICHHECM ITOCIIC CGDH.
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CyTh aBTONOCTPOEHU A, YCKOPAIOMIETO pa3padOTKy MPOEKTA, 3aKI0IAETCA B ABTOMATHIE-
CKOM T€HEPUPOBAHNUM 043 KAHAIOB ONMEPATOPCKUX CTAHIMH M KOHTPOJUIEPOB HA OCHOBE MH()OP-
MAalWd O YHACJIE TOYEK BBOJA-BBEIBOAA, HOMEHKIATYpE KOHTpouiepoB u Y CO, xapakrepe CBA3M
mexay [TK u ITJIK.

biaronmaps asromocrpoenuto, pazpadorka ACY TII ceoagurcs k cnenyroniemy:

- B pabouem nmone PemakTopa 0a3el KaHAJIOB Pa3MENIAIOTCSI UKOHKHU (OOBEKTEI) KOHTPOJI-
JIEPOB U ONEPATOPCKUX CTAHIINU.

- YKas3pIBarOTCA 4WCJIO CUTHAJIOB BBOJA-BBIBOJA M HAIMYWE MH()OPMAIMOHHOTO 00OMEHA
MEKTY y3TaMHU.

- 3amyCKAaeTCA aBTOMOCTPOEHUE, KOTOPOE aBTOMATHYIECKH (DopMHUpPYyeT 0a3bl KAHAJIOB IIPO-
EKTA.

Pazpaborka rpauueckoro unrepdernca oCymecTBeTCsa ¢ noMomeoo Penakropa mpen-
CTABIEHUSA NAHHBIX (AHAIOTMYHOTO PemakTopy 0a3bl KaHAIOB), KOTOPBIM ITO3BOIAET CO3ABAThH
MHEMOCXEMBI TEXHOJIOTHYECKNX OOBEKTOB M AUHAMHUYECKHE OOBEKTHI (TMCTOTPAMMEI, TPEHIHI,
Oerymme qopoKku u mp.). bubmioreka 00BEKTOB BKIIIOYAET EMKOCTH, TEIIO0 OMEHHUKH, KHOTIKH
u np. [Tonp3oBarens moxer Ha s3sike Visual Basic (VB) mamucars coOctBenHBIE (POPMEBI KaK
ActiveX u BcTpouts ux B Trace Mode. Bo3moxna oTmanka npoekra u3 pegakropa Trace Mode B
PEKUME PEATTEHOTO BPEMEHH.

[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u gp. ocymecrBaaercs
cBa3b ¢ oucHeiMu punokeHusamu Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpammamu [TAPYC u TAJIAKTUKA na ypoae ACYII.

Ocuogy 1O nucneruepckoro yposus yrnpasineHus cocrasassior MPB. MPB Trace Mode —
3TO CEPBEP PEATBHOI0 BPEMEHH, OCYIIECTBILIIONINI IIPUEM JAHHBIX C KOHTPOIJIEPOB, YIIPABICHUE
IpoLeccoM, BuU3yanmsanuo uHpopmaimmu, pacuetr 1911, Bemenne apxuBoB (C IUCKPETHOCTHIO
0,001 c).

Trace Mode comepxut cpencraa misa pazpadotkn APM pykoBoguTens ¢ TOMOIIEI0 MOTY-
€U Supervisor, KOTOPEIE MPENOCTABIIIOT PyKOBOAUTEIIO BCIO HEOOX0 IMMYH0 MH(POPMAIIHIO O Ha-
pamMerpax U COCTOSHHUM TEXHOIOTUYECKOTO MPOIIECCa.

Trace Mode mo3Bomsaer co3maBate pesepsupoBaHHeie MHOTOYpoBHEBEIE ACY TII mac-
mrabda mpegnpuaTua Ha 0ase pemymmx cereBeix OC ¢ o0oOmenom no nporokoiry NetBios, NetBEUI,
[PX/SPX, TCP/IP. CereBbpie KOMIIJIEKCHI JOITYCKAIOT CTPYKTYPHPOBAHUE C BRIIETIEHUEM CIENYIO-

IMX YPOBHEHU: KOHTPOJUIEPOB, JUCHTETIEPCKOTO M A IMUHUCTPATUBHOTO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O¢opmneHue OTUETOB O XOI€ TEXHOIOTMUECKOTO NPOLECCa OCYIIECTBIAETCS C MOMOIIEFO
Cepeepa noxkymeHTUpOBaHuA. CepBep NPUHNUMAET JAHHBIE OT YAAIECHHEIX MOOyIEH U 00padaTkl-
BAET X B COOTBETCTBUM CO CIEHAPUAMM. [ OTOBBIE OTYETHI MOTYT OBITH 3AMMUCAHBI B (DAL, BEIBE-
IEHBl HAa medars, Skcropruposansl B CY DB/l mm npencrasnens! B Internet. [{nsa oomena nudop-
marued o cetu Internet mcnonszyerca Web-cepsep Trace Mode. TexHomoris TOHKOTO KITHEHTA
MO3BOJIAET OCYNIECTRIIATE BU3YATM3AIMIO IIPOLIecca, (pOPMUPOBATE TPEHARI U aTapMEl, (popmupo-
BATH YIIPABJLAIONINE BO3AEUCTBUA C momomieo Web-0poyaepa.

Trace Mode momnepxkuBaer Texunonorum teneymnpasienus uepes GSM u SMS. GSM-ak-
tuarop g Windows NT mpenocraBnser moip30BaATEIIM HA COTOBEIE TEIE()OHEI OTYETHI TPEBOT,
MO3BOJIAET MEPEIABATE C COTOBOTO Tene(pOHA KOMAHIBI YIIPABIECHHA, HOIy4aTh HH(POPMAIIUIO MO
3ampocy C COTOBOTO TenedoHa.

SCADA-cucrema SIMATIC WinCC ("Siemens", I'epmanmns)

OcnoBy WinCC cocrasnser 0azoBas cucrema, mogaePKUBAIOIAA OCHOBHBEIE HHTEP(EHUCEI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u np.

B cocrar 0a3oBou cucremsl BxoaaT ciaeayronme kommoHeHTsl: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BeImosHAET cneayoniue (yHKIM:

1) O030p naHHBIX TpPOEKTA U TITOOATHHBIX YCTAHOBOK CUCTEMBI;

2) 3anyck cpensl pazpadOTKU WM UCHOTHEHUSA; (POPMUPOBAHUE 00mIEN 0a3bl TAHHEBIX IIE-
PEMEHHBIX M COOOMIEHUI ¢ KOHTPOIJIEPOB Simatic; OCYmIeCTBACHNE KOMMYHUKAIIUI ¢ KOHTPOJI-
aepamu;

3) Kon(purypaipro MHOTOI0IE30BATENECKOUN KIIMEHT-CEPBEPHOU CETEBOU CHUCTEMEL.

4) Graphics Designer ncnonp3yercs aias CO31aHAd MHEMOCXEM M JTUHAMHUYECKUX rpadu-
JECKUX AJIEMEHTOB C UCITOJIBE30BAHUEM:

5) CranmapTHeIX OOBEKTOB (TEKCTOB, JIMHUM, MPAMOYTOJIBHUKOB, KPYTOB, CTATHUECKOU
rpauku 1 mop.);

6) Ilomp30BarensCkux 00BEKTOB yIpaBiaeHUA, ActiveX 00OBEKTOB;

7) Pesxxnma On-line, mogaepxku OLE Automation.

Alarm Logging mpumensercs nist cOopa u apxuBaruu coOsrTiil B cucreme. [locrymaronme
CO00MIEHUs 0TOOPAKAIOTCS, 4 TAKKE MOTYT T€HEPUPOBATh 3BYKOBEIE CUTHAIEI TPEeBOTH. Co00mIe-

HHA MOTYT ITOOTBEPKIATECS OIEPATOPOM (KBUTHUPOBATHCS) B 3aBUCUMOCTH OT CTEMEHN BAKHOCTH.

Tﬁmﬁﬁ%wﬂm I APXUBUPOBAHUA U3MEPAECMBIX BEJIMUUH. APXUBALMA IIPO-

Ceptucpukat: 2C0000043E9ABBBY52205E 7BAS00060000043E
Bna ﬂeﬂgﬁgﬂﬂmgggﬁggyﬂ@;,ﬁ@gyﬁm@ a3y ma"HHeIx Sybase Anywhere, w8 DBASE ¢opwmar. [{lannsre u3
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apxuBa 0TOOPAKAIOTCA B BUIE KPUBEIX WM Ta0mu1l. Bo3aMoxHO (pOpMUPOBAHNE JAHHBIX 1A CTa-
TUCTHYECKON OLIEHKN PA0OTEI CUCTEMEL, 4 TAKIKE UMITOPT U SKCIOPT APXUBOB HA BHEIIHUM HOCH-
TEIb.

User Archiv cioyuT a1 XpaHEHUS MOJIb30BATENLCKUX JAHHBIX B (POPME 3aITUCEN CO CBO-
00 IHO—TTApaMETPUPYEMOM CTPYKTYPOH, OTIPEAEIAEeMOH MoIbp30BareneM. Jloctyn k 0azam TaHHBIX
ocymectBiaeTcsa kak uepez ODBC u SQL, tak n uepe3 WinCC APL

Report Designer ciy)uT 111 reHEepany OTYETOB B CBOOOIHO-IPOrpaMMHUPyEMOM (hop-
MAaTe, YIPABIAEMBIX COOBITHAMU UM IO BPEMEHHU. [ eHEPUPYIOTCA MPOTOKOJIBI MOCTYMAIOIINX CO-
00mIeHn 1, U3MEPAEMBIX BEIMYMH U APXHUBOB, ITPOTOKOJIBI MMOJIB30BATENLCKMX OTYETOB, pacIie-
JATKHU CIIMCKOB IMEPEMEHHBIX U T..

Global Scripts ciyxuT mms mporpaMMHPOBAHUS TEHCTBHH, MPOU3BOIMMEIX ¢ 00BEKTAMH,
4 TAK¥kK€ MPOTPAaMM, BEIITOJIHAIONMXCA B (POHOBOM pexnMe. OyHKIIUM, HAMMCAHHEIE TOIL30BATE-
nem Ha Aa3b1ke ANSI-C, MOTryT CUMTEIBATE U YCTAHABJINBATE 3HAYECHU A IEPEMEHHEIX, BBI3BIBATH HA
YKPaH HOBBIE M300pakeHNsA, TEHEPUPOBATE COO0MIEHNA 00 OMMOKAaxX, TEHEPUPOBATH MPOTOKOJIBL,
MOOKII0YATE fuHaMudeckue onodmorexku (DLL) u op.

User Administration cayWT Ay YOPaBICHUS MPABAMM TOCTYITA TOJIB30BATEICH B CH-
CTEME.

Ko Bcem nepeuncienusiM MoayaM WinCC nmeer APl unrepdeiic. Cucrema nmoanepxu-

Baerca OC Windows NT SP6 wimun Windows 2000 SP2 (cucremuas mmna PCI).

Yrazanue no mexuuke dezonacHocmii:
Vkazanus mo TeXHUKE 0e30macHOCTH MPU BEITTOJIHEHUH JTA00OPATOPHBEIX pad0T MPUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopnoii padomel:

1) Ha maboparopuou cromike «Mogens snekrpocranumu Nely coOpars cxemy nabopartop-
HBIX MCOBITAHUH, COOTBETCTBYIONIYIO pexumMy No2.

2) Ha maboparopuou crouke « Mogens snekrpocraniuu Ne2y colOpare cxemy y1abopatop-
HBIX WUCHBITAHWUH, COOTBETCTBYHONIYIO pexuMy Nod. ITonkmodnTe MOOyIb KOPOTKO3AMBIKATEILA
IJIA CO30aHuA TPEX(PA3HOro KOPOTKOTO 3aMBIKAHUS HA JIMHUU dNEKTponepenadn W2.

3) BkiarouuTs aBTOMATEI UICTOYHUKOB MUTAHUA MoAenen sekrpocranumid Nel u No2.

4) Ha nmepcoHambHOM KOMITBIOTEPE IEHTPATM30BAHHOTO KOMIUIEKCA TUCIETYEPCKOTO

ynpaaneM%%@Tﬂm mporpamMmMuberid kommiekc «DeltaProfi»y (ITyck — [Tporpammer —

Ceprudugar: EEﬂﬂﬂﬂﬂdSEBAﬁBBBEEEDEETBASME%EGPM]?)E
Bnaﬂm:{faﬁqmwmmﬂmmﬁgﬁﬁ eltaProf1). 3arpy3ute HE0OX0ANMMYI0 KOH(PUTYPALHNIO TPOTPAMMEL
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komanaou «Padoter — UDC — Kommneke /1Y — BbCITA». 3anmycTtute nporpaMmy B padOTYy KHOIIKOM
«Ilyck» mim xoMaHmou rmaBHOrO MEHIO « YIpasiaenue — [lyck» wm ropsuen kiasumen FS.

5) Ha mepcoHanmsHOM KOMITBIOTEPE MOAETN SaeKTpocTanimu Nel 3amyCcTurs mporpamm-
werit komriekc «DeltaProfi» (ITyck — [Tporpammer — JTaboparopusrit komrurexe — DeltaProfi). 3a-
TPy3UTH HEOOXO0gUMYTI0 KOH(purypampo nporpaMmmel koMaunou «Padboter — U3C — Dnekrpocran-
A Nel — BCITA». 3anyctute nporpammy B padoty KHONKOH «IlyCk» mim KOManaou riIaBHOTO
MEHIO «Y npasnenue — [Iyck» mm ropagen knasumen F5S.

6) Ha mepcoHamsHOM KOMITBIOTEPE MOAETN SAEKTPOoCTaHIu No2 3amyCTUTh TPOTPAMM-
werit komriekc «DeltaProfi» (ITyck — [Tporpammer — JTabopaTopasrit komrutexe — DeltaProfi). 3a-
rPy3UTh HEOOX0IUMYI0 KOH(puryparmro nporpaMmmel komannou «Padoter — UOC — Dnekrpocran-
nusa Ne2 — BCITA». 3anyctuts porpamMMy B padboTy kHonkou «[lyck» mam komMangou riaBHOTO
MEHIO «Y npasnenue — [Iyck» mm ropagen knasumen F5S.

7) UccnemoBare paboTy 3JIEKTPOIHEPTETUYECKON CETH B PEKUME OTHOCTOPOHHETO IMUTA-
HusA. J[J1s1 5TOT0, AUCTAHIIMOHHO BKIIOYUTE BEIKJII0UATENs Q6 snekrpoctanuuu Nel (memgkom Je-
BOM KHOITKM MEIIIH IT0 W300paKEHUIO BEIKIIOYATEA HA MHEMOCXEME JIOKAJIBHOIO KOMILIEKCA
YIIPABACHUA IEKTPOCTAHIIAN ). AHATOTHIHBIM 00Pa30M BKIFOUMTE BEIKJTIOUATENS (Q6 HA AIIEKTPO-
craniu Ne2. Ha neHTpann3oBaHHOM KOMITIEKCE AUCIETIEPCKOr0 YIIPABICHUA NOAATh KOMAH B
Ha BKJIFOUCHUE BRIKJIIOUATENCH JIMHUU JeKTponepenadn W2 co ctopons! siuekrpoctanumuu Nel u
Ne2.

8) Ha snektpocranumun Nel nepesectn nepexmouarens SAl B nmonoxenue «Bnepem». 13-
MeHsA monokeHue norenunomerpa RP1 moayms mpeoOpaszoBarens 4acToTsl, 3a0aTh YCTABKY IO
gacrore 5001, COOTBETCTBYIONIYI0 4UACTOTE BpamieHWsA OpuBOAHOTO aBurarena 1500 ob/mmH.
Bxirouurs TyMOnep «Cers» NCTOYHMKA BO30YKICHUA CHHXPOHHOTO reneparopa. MU3mensisa momno-
xeHue nmorenuumomerpa RP1 moayna Bo30yxneHus, yCTaHOBUTE HOMUHAIBHBIN TOK BO30Y K IEHU
0,8A. C muemocxewmsl [IK monars komanny Ha BkmoueHue Beikmodarens Q3. M3mensaa momosxe-
Hue noreHruomerpa RP1 moxynsa nmpeobpazoBarens 4acTOTE, BOCCTAHOBUTE HOMUHAIBHYIO 4a-
cToTy HampsikeHnus B cetu 50 ['m.

9) U3mepurs BemUUuHyY TOKA pad0dero pexxuma TuHuH dnekrponepenaun W2. Paccunrars
TOKHU cpadareBanus 3amuT. Onpenenurs yCTaBky cpadarsIiBaHNA 3aUT 110 BPEMEHH. 3a1aTh MO-
JTy4YEHHBIE YCTABKU 3amuT. [l ATOTO, BBEI3BATH JUAIOTOBOE OKHO HACTPOMKH MAPAMETPOB 3a-
IIUTEl JBOMHBIM MIETYKOM JIEBOM KHOITKM MEIIIM IO MPAMOYTroasHUKY « TH32)» Ha mMHemocxeme

JTOKATEHOT0 KOMITIEKCA YITPABIECHNS U 3AMIUTEI SJIEKTPOCTAHIIMA. 3a1aTh YCTABKH CpadAaThIBAHUA

TS 3ammmﬁgﬂmq}mm oOpa3oMm 3amaTte ycraBku cpadareiBanus 3anmt « TH31» u

Ceptudu h‘illH 000004 3E9ABBBS52205E7BA SEIEIEIlfﬁDﬂfEldSE
- E &
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10) Ha nenTpami30BaHHOM KOMIUIEKCE TUCTETUYEPCKOTO YIIPABICHUA NOOATE KOMAHIEI HA
BKJIFOUCHUE BBEIKJIIOUATEICH JTUHUU dyIeKkTponepenadn W1 co croponsr snekrpoctanumum Nel u
Ne2.

11) Ompenenures ycraBku cpadareiBanus audepeHnnansHON 3anuTel COOPHBIX IIWH.
Il 5T0T0, OTKPEITE AUATOTOBOE OKHO HACTPOMKH mapamMeTpoB 3anmThl «/[31», BkmounTts Kko-
pPOTKO3aMBIKATENb mepekaouareneM SA 1, 3adpukcupoBars TOk B 00MOTKE Tu(pPEepEHIIUATEHOTO
pene TOKd, OTKIIUYUTE KOPOTKO3aAMBIKATEIb, PACCUNTATE TOK CpadaTeIBAHMSA PENI€ TOKA, 3a0aTh
MOJIy4EHHOE 3HAYEHHUE B JUAJIOTOBOM OKHE ImapaMeTpoB Au(pepeHnmansHON 3anidThl. AHAIO-
TAYHEIM 00pa30M 3a1aTh ycraBku cpadareiBanms 3anmTel «/J[3111» Ha snexrpocranmm Nel.

12) Ha snekrpocranuumsax Nel u Ne2 mepeBectu Bce 3anmuThl B padOTy (MI€TI0K MPaBOi
KHOTIKHA MBITIIH TT0 0003HAYEHNIO COOTBETCTBYIOMIEH 3amMThI HA MHEMOcxeme [1K).

13) Ha snekrpocranunu Ne2 nmeperximrouarens SAl MOy KOPOTKO3aMBIKATEIL IIEPEBE-
CTH B ITOJIO)KEHNE « BKm» U1 co3manna pexnma KOpoTKOro 3ameikanus. [Ipu npaBuneHO BEIOpaH-
HBIX YCTABKAX, MMPOU30UIET CEIEKTUBHOE OTKIIOUEHUE TUHUM dieKkTponepenaun W2. I1pu stom,
OTKJIIOUEHHOE COCTOSIHME KOMMYTAIMOHHBIX AanmaparoB JUHUM W2 oroOpakaercs OIHOBpE-
MEHHO Ha JOKAJIBHBIX KOMILIEKCax yrpasiaenus u 3anmtel 1 Ha [IKJ[Y. Kpome Toro, oTroOpaxka-
erca cpaboraBiiee COCTOsIHUE 3amuT Ha AnekTpocTtanimax u mo kaHairy BCITA nwa HK/Y (mps-
MOYTOJIbHUKH 3a01UT HA MHEMOCXEMAX UMEIOT KPACHBIH 1IBET ). BEIMOTHUTE KBUTHPOBAHUE 3AIIAT

(OIMHAPHEIN MIETYOK JIEBOH KHOMMKOW MBITIH MO U300pakeHHUIO 3alIUTH HA MHEMOCX EME JIEKTPO-

craniu). OOparure BHUMaHue, uto keurupoBanue 3anmr ¢ [IK/Y ne mocrymHo, oqHako, mpu
KBUTHPOBAHUH 3aNTUTHI HA JOKATHEHOM KOMILJIEKCE VIIPABACHUS W 3aIIUTHI CTAHI[UWA, CUTHATI3A-
1us cpadbareiBanus 3aniuThl cOpaceiBaercs u Ha LK.

11) ITepekmouarens SAl MOy KOPOTKO3AMBIKATES IIEPEBECTU B ITOIOKEHUE «OTKID.

Ha LUK/]Y nmomare KOMaHIBI TENE OTKIIOYEHUA BCEX BBIKIIOYATEIEH B HJIEKTPOSHEPr ETHIECKOU
cucreme. Ha snexkrpocranumu Ne2 nepepectu norenupomerp RP1 monynsa Bo3Oyxnenus B kpau-
HEE JIEBOE TMOJIOKEHUE, OTKIIIOYUTH TyMOIEp MOIauu MUTaHug MOy i BO30ykaeHnus «Cerby. [le-
pesectu moteHumomerp RP1 monynsa mpeoOpazoBarens 4acTOTH B KpallHEE JEBOE IMOJIOKEHHE,
nepexkmouarens SAl yCTaHOBUTE B cpenHee nonoxeHue. OTKIIOUNTE ABTOMATE HCTOYHUKOB ITH-
TaHuA moxaenei smektpocranimii Nel u No2.
12) OcranoButs padoTy nmporpamm ynpapiaeHusa Ha dneKkTpocTaHimax Nel u No2 knonmkon
«Crom», KOMaHI0H IIABHOTO MEHIO « YIpaBiaenue — Ctom» mim ropsauen kaasumen F6. Anano-
TUYHBEIM 00pa3zom, OCTaHOBUTE padoTy mporpammel ynpasaenusa Ha LIK/1Y. Baumanue! [Ipu octa-
HOBE PAOHERFAINOGH AN IS FOKATHHEIX KOMITIEKCAX YIPABICHNS STEKTPOCTAHITAIMI, TIPOTPAMM-
Ceprudmkar:  2C0000043E9ABBBI522Q5E 7BASQ0060000043E
BnanendlO€ Q&@Q{g@ﬂm %mgﬁamﬂaﬂ CO00IIEHNE, O TOM, UTO OJUH U3 KJIMEHTOB UH(POPMAITUOHHON

ceTH OBLJI OTKJIFOUYEH. JTO HE ABJIIETCS OINHOKOH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023

78



13) Opopmurs oruer mo madbopatopHou padore.

Cooeporcanue omuema:

OTuer DOmKEH CONEPIKATE:

l.
2.
3.
4. Onucanue UCnoab3yemMoro 000py10BaHUA U MATEPHUATIOB;
5.
6.
7.

HaszBanue paboOTHr;
Llens paboTsr;

Kparkue Teopernueckne CBEIECHM;

[Topanok BermomHeHus padoTHI;
Breruncienus u 00padoTKa pe3ynbTaToB;

BEIBO IEL.

Koumponsnwvie sonpocwi:

1

o oo 2 O b B W I

. Knmaccudukarms naopmMarnOHHEIX CUTHAIOB.

. Ilpu3naku nenenna nH(OPMAIMOHHEIX CUTHATIOB.

. Onpenenenne KOMUUECTBA NEPETABAEMON MH(pOpMATIII
. UMITy 16 CHBIE TPU3HAKY CUTHAJIOB.

. KBanroBanue no amiumryne.

. KBanToBanue no BpeMeHH.

. KBanToBanue mo ypoBHO U BPEMEHH.

. Moy u neMoqy AT

. BUner Moy A CUTHAIOB.

10. HacroTHBIN IETEKTOP.

1 1. PaboTa orpannuuTens Mak CHMAJIbHBIX AMILIUTY/I.

12. KogupoBanue na(popManmm.

JOKYMEHT MNMOANCcAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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Jlabopamopuas pavboma Ne7. Kpumepuu oyenku naoescnocmu cucmem /1. HHenmpa-
JIU306AHHBLE KOMRIEKCHl PeleHH Ol 3au{impl U A6MOMAMUKU 3J1eKMPOIHEPeeMUYeCKUX Cu-

Cméem.

I ens pabomupr: I3yunTh MPUHIINIIEL pEATA3AIUA EHTPATH30BAHHOTO0 KOMILIEKCA PETEH-
HOM 3alIUTHI U ABTOMATHUKH SIEKTPOCTAHIINKM, METOAEI PACUETA YCTABOK OCHOBHEIX BHJIOB 3aIIUAT

Y UCCIIENOBATE CEJIEKTUBHOCTE AEUCTBUS 3AIIAT IPU PA3JINYHBEIX BUAX IMOBPEHKICHUN.

Ocrnoevt meopuu:

COBpEMEHHBIE CUCTEMBI YIPABIECHUS XAPAKTEPUIYIOTCS TEPPUTOPHATBEHON U (DYHKIMO-
HATBEHOW PACOPEIEIECHHOCTRIO YCTPOUCTB cOOpa JAHHBIX M yOpaBiaeHua. KOHTPOIs X00a TEXHO-
JOTUYECKOT 0 MPOIEeCCa U YIIPABICHUE HU30BOI ABTOMATUKOMN OCYIIECTBIAETCA ONEPATOPOM C aB-
TOMATU3UPOBAHHOTO pabouero mecra omeparopa (APM) wnu omepaTopCckoM CTaHIIMM, COCTOS-
1€, KaK OPaBWIO, U3 IBETHOTO rpa)MIeCKOTO AUCIUIEA C KIABUATYPOH, YCTAHOBIEHHBIX B OIIE-
paropckom momenieHuu. [Ipu neodOxomumoctn ycranoBku APM-omepatopa B 11exXy HCIONB3Y-
FOTCS MPOMBINILIIEHHEIE pa00Ue CTAHIMY CO BCTPOEHHOW KIIABMATYPOU WIN BEIHOJTHEHHOM B TIBLIIE
- BIAr 03aNIUIIEHHOM UCITOJTHEHUH.

[IpencraBnenye aHHEBIX B peAIbHOM MACIITA0€ BPEMEHHU O XOA€ TEXHOJIOTUUECKOTO MPO-
11€CCa, BU3yAIM3alnsa MPOoIecca B BUAE MHEMOCXEM, COCTABIEHUE OTYETOB U rPa()UKOB, CUTHAIIU-
3auuA OTKJIOHEHUH [MAPAMETPOB U IPYTUE HEOOXOANMMBIE (DYHKIIMH OCYIIECTBIAIOTCSA C MOMOIIIBIO
cnerpabHOro mporpamMuoro odecmedenuss SCADA-cucrem. SCADA-cucrema (Supervisory
Control And Date Acquisition — cuctema cOOpa TaHHBIX U OMEPATUBHOTO TUCIIETYEPCKOTO YIIPAB-
neHus) pa3padaTeiBanace, Kak YHUBEPCATBHOE MHOTO()YHKIITHOHAIBHOE ITPOrPAMMHOE O0eceye-
HHUE CUCTEM BEPXHETO YPOBHS, MO3BOIAIONIEE OMEPATUBHOMY ITEPCOHATY Hanboee 3(pPEKTUBHO
yIOPABIATE TEXHOJOTHYECKUM mponeccoM. [lo mepe pasBuTua mporpaMMHEIX M ammapaTHBIX
cpenctB Habmonaerca npumenenne SCADA -cucTeM Ha HUKHEM, KOHTPOJUIEPHOM, YPOBHE.

OcuoBueie (pyakimn SCADA- cucrem:

1) cOOp maHHEBEIX 0 MapaMeTpax nporecca, MOCTYMAIIUX OT KOHTPOIIEPOB HIIA HEMOCPE/I-
CTBEHHO OT JATYUKOB U UCHOJTHUTEIBHBIX YCTPONCTB, HAMPUMED, 3HAYEHUA TEMIIEPATYPHL, 1aB-
JICHUSA U IPYTHX [MAPaMETPOB, MTOI0KEHUE KIAaHa Wi BaJa UCITOTHUTEIEHOTO MEXAHU3MA,

2) o0OpaboTtka u xpanenue (apxuBUpOBaHUE ) MoaydeHHOU nHpopmanmu. [Tog obpadoTkoit

MH(OPMAITNH MOHUMAETCA BBEITOJTHEHUE (DYHKIIMH (PUABTpAIii, HOPMAMT3Alid, MACIITA0MPOBa-

HIIA, THHGARHRATEH S HDEBEICHNS TAHHEX K Hy’KHOMY (JOPMATY;

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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3) rpaduueckoe npeacTaBaeHnue B U(PpOBOH, CUMBOJIBEHOM UM MHOU (popMe UH(pOpMALH
0 XOJ€ TEXHOJIOTMUECKOr0 IIPOLECCa, HATPUMED, NPEACTABICHUE 3HAYCHUM IIEPEMEHHEIX B BUIE
rpaukoB B ()YHKIIMU BPEMEHHU (TPEHAOB), THCTOT PAMM, AaHUMAIIUS;

4) curHamm3anua U3MEHEHWH X044 TEXHOJIOTHYECKOrO IpOoIecca, 0COOEHHO B IpeaaBa-
PUMHBIX ¥ ABAPUIHBIX CUTYAIMAX B BUJE CUCTEMBI amapMoB. [Ipu 5TOM MOKET OCYIIECTBAATECA
perucrpanusa JEUCTBUI OOCITYKUBAIONIETO MEPCOHAIA B ABAPUMHEBIX CUTY AIHAX;

5) (popMmupoBaHHE CBOIOK, KYPHAIOB U APYTUX OTUETHBIX JOKYMEHTOB O XOI€ TEXHOJIO-
THYECKOTO0 MPOIECCa HA OCHOBE MH()OPMAIMH, COOPAHHOM B APXUBAX;

6) (hopMHUPOBAHUE KOMAH] OMEPATOPA MO0 U3MEHEHHIO [MAPAMETPOB HACTPOUKH U PEKUMA
pabOTEI KOHTPOJUIEPOB, UCIIOTHUTENBHBIX YCTPOUCTB (MY CK-0CTAHOB, OTKPLITHE-3AKPBITHE);

7) aBTOMATHYECKOE YIPABICHUE XOI0M TEXHOJIOTHIECKOTO MPOIECCA B COOTBETCTBUHU C
nmeromumucsa B SCADA -cucremax anropurmamu yrnpasnenus (I[1H— ITH]l—perynuposanue, mmo-
3ULMOHHOE, HEYETKOE pEryIupoBanHue ). Jlanusie ) yHKIMHU pEKOMEH Ty €TCA UCHOIb30BATE 1A PE-
[IIEHUA 331449 HEBBICOKOTO OBICTPOAEHCTBUA.

Taxum obpazom, SCADA-CUCTEMEI ABIISIOTCS MONIHBIM MHCTPYMEHTOM A7 pa3padboTku
[TO Bepxnero yposusa ACY TII. Ilpu sTom ot paszpaboTumka He TpeOyercsa OOIpMIMX 3HAHUU B
00macTu mpoOrpaMMHUPOBAHUSA HA A3BIKAX BRICOKOTO VPOBHSL.

SCADA-cucrema InTouch ("Wonderware", CILIA)

[Tporpammuoe obecnieuenne InTouch aBmaerca 00BEKTHO-OPUEHTHPOBAHHEIM YETOBEKO-
mammHHEIM uHTEppercom (HMI — Human Machine Interface) nma nmponeccor cbopa manHeIx u
YIPABACHUA, KOTOPOE TMO3BOAET KOHTPOIUPOBATE U YHOPABIATE OOBEKTAMU U CHCTEMAMM, HC-
HONb3y A rpauuecKkue 0OOBEKTHI.

OcuoBueie (pynkimun HMI: oTtoOpaxenne mapamerpoB 00b€KTa yOpaBieHHUsA;, 0TOOpaxke-
HHUE TEKYyNINX U UCTOPUYECKHX TPEHIOB; OTOOpaKEHHE M PETUCTpAUMA aBAPUMHBIX CHUTHAJIOB.
CpencrBa 0OBEKTHO-OPUEHTUPOBAHHOTO ITPOEKTUPOBAHUA ITO3BOJIAIOT CO30ABATE TMHAMAUECKUE
n300pakeHns, MONNEPKUBAIOT UX BpanieHue, Ty O0ImMpoBaHue, KOMMUPOBAHHUE, BCTABKY, CTUPAHUE
1 Ap. Omepanui. A HUMAIMOHHEIE CBA3M MOIIEPKUBAIOT padOTy ¢ TUCKPETHBIMHU, AHATOTOBBIMH
1 CTPOKOBBIMHM MEPEMEHHBIMH, TOPH3OHTAIBHEIMA U BEPTUKAJIEHBIMI IBMKKAMH U KHOTIKAMH, a
TAK¥K€ CBA3AHBI C PA3MEPOM M LIBETOM TEKCTA, €70 MECTOITOJIOKEHUEM, BPAIIEHUEM U MEPIAHHEM.
InTouch comepxutr Oumbmmorexy macrep-o0nekroB (Wizard), BKIFOUAIONIyI0 MPEIBAPUTETHHO
CKOH()UTYPHUPOBAHHBIE BCIIOMOTATENBHEIE CPENCTBA — IMEPEKIFOYATENN, MOI3YHKOBEIE PETYIIsA-

TOPBI, CHCTUHKH. Bo3MoxHO CO3ddHHC COOCTBEHHEIX MHCTEp-ﬂﬁ’BEI{TDB IPHUMCHHUTCIBHO K KOH-

e T nognnucaH
KPETHQH&%L‘& MOANWUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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[Tpunoxenue Productivity Pack, seasromieecs nomommenuem k InTouch, comepxur 6ubd-
nnoteky 0onee uem Ha 2000 macTep-00BEKTOB, YHUBE PCAIBEHEIE CpencTBA mpocMoTpa Ha 200 ¢ aii-
JOBBIX (pOpMATOB, TEHEPATOP MACTEP—OOBLEKTOB U IP.

InTouch nmo3Bosser oprann30Bars B3aMMOAEUCTBUE C IPYTUMH MPHJIIOKEHUSAMM, UCITOJIb-
3ys CIEIYIONINE CTAHIAPTHEIE CPEACTBA:

- DDE-06men (Dynamic Date Exchange — nunammueckuit 0OmMeH nanHbeiMi). bonsmmn-
CTBO CEPBEPOB BBOIA-BEIBOA (HAIIPUMED, KOHTPOJLIEPE!) ToanepxkusarotT DDE-oOMmen s mepe-
nagn manueiXx B InTouch-mpunoxenne, n3sectnoe mpuwnoxenne Excel Takxe ncrnomszyer DDE-
mexann3m. Mcnmone3ys NetDDE, mocraBnsemsiii ¢ InTouch, mome3oBarens momydaer BO3MOXK-
HOCTB CBA3M 1m0 DDE mexny 3amauamu Ha pa3HeIX KOMIbIOTEpax gyepe3 cerh. [lonnepxuBaercs
cea3p mexny Windows, VNS u UNIX ¢ momomnisio mporokosnoB NetBIOS, TCP/IP u DecNET, a
TAKKE UEPE3 IMOCIEOOBATENEHBIN KaHA;

- OLE-texnomorus (Object Linking and Embedding — Bxmrouenue u BcTpanBanme 00beK-
ToB). cmmone3yercs niis B3auMoAEUCTBUA C p. MOIb30BATEIBECKUMI MTPWIOKEHUAMH,

- OPC - mporpammer (OLE for Process Control — OLE nns ympasienus mporeccamm).

InTouch 7.11, mognepxusaemas OC Windows N T, ansercs oqHUM U3 KOMIOHEHTOB WH-
TErPUPOBAHHOTO MAKETA MPOTPAMMHOTO 00eCTIedeHH A1 MOJTHOM aBTOMATH3AI[MH TPOU3BOICTBA
Factory Suite 2000.

Kommonents! Factory Suite nCnone3yroTcs Ha TPEX YPOBHAX aBTOMATH3AIINH:

- Ha KOHTPOJUIEPHOM ypoBHE (ynpasiaenue npoueccom ¢ momonisio [TJIK, YCO, pabounx
CTAHIIUH);

- Ha ypoBHe SCADA-cucrem (CynepBU30pHOE YOPABICHUE TEXHOJOTHIECKUM IPOIEC-
COM);

- Ha ypoBHe MES-cucrem (omepaTnBHO-IUCIIETIEPCKOE YIIPABICHUE MPOLECCOM).

Factory Suite nmocrpoen Ha oTkpeITEIX TexHOIOTHAX COM, DCOM, OPC, ActiveX u co-
OEepkUT OOJBIIOE YMCIIO CEPBEPOB BBOIA-BEIBOAA, 0OECIEUMBAIONINX CBA3bL C 000pYyHOBAHUEM,
IpudOpaMu U YCTPOMCTBAMU CBA3U. Besa nadopMainis HAKarmmBaeTcsa B PEISIIMOHHON 0a3e nan-
HbIX peansHoro Bpemenu Industrial SQL Server. 3a cuer ucrmonszoBanus nportokona SuiteLink
obecnmeunBaeTCA BRICOKOE OpICcTpomencTBHE (3amuce 0komo 40000 mapamerpoB B CEKyHOY C da-
CTOTOU 3amucH 10 1MC), KOMITAKTHOCTh XPAHEHNUA OAHHBIX (2-X mecsaunsblil apxuB u3 4000 mapa-
METPOB 3aHuMaeT 0k0yi0 2 MoaitT mickoBoro mpocrpancTsa). Industrial SQL Server ncmoms3ayer

Bo3MmoskHOCTH Microsoft SQL Server, B ToMm uncie ero BO3MOKHOCTH (DUIBTPAINH, 00BEIMHEHMSA

51 ﬂﬁpﬂﬁgﬂﬁ%ﬁﬁ%ﬂ%ﬁﬂmﬂﬁcma ux 3ampoca u BetOopku. Industrial SQL Server mosxer aBro-

Ceptudmkar: 2C0000043E9ABBBI52205E7BAS00060000043E .
BnaﬂeﬂmaTmﬁ%%ﬂgmgﬁ%MCTqumue OAHHBIE B BUJE CBOIHEIX TA0IUIL C 3a0aHHON NPON3BOIU-
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TEIBHOCTEIO, (PUKCHPYA CpEeIHME, a4 TAKKE MAKCUMAIBHBIC 1 MUHUMAIBHBIC 3HAYECHUA NTapaMeT-
poB. Jlanuere 3 SQL cepeepa B BUIE 0TUETOB MOTYT IepenaBarhea myrem Web-daitna B Internet
1 1aj7iee yAAIEHHBIM MTOIB30BaTENAM, a Takxke uepe3 GSM-moaem 3anpanmmBaTeCs U NEPEIABATHCA
morpeduremim. Kpome IndustrialSQL Server B FactorySuite BXomaT mpumokeHNs-KIHMEHTHI
FactoryOffice, npennaznadeHHsIe A1 CO30aHUS TEKYINX U APXUBHBIX TPEHIOB, TPa(UKOB 1 TA0-
JTNILI.

[TomMmumoO OOBEKTHO-OPUEHTUPOBAHHON IpaUKH, AHUMAIIUOHHEIX CBA3E€U U OMOMMOTEKH
macrep—00wekToB, InTouch naer moap30BarenaM BO3MOKHOCTh YIAIEHHOT O JOCTYIA K UCTOYHHU-
KaM TAaHHEIX BBOJA-BEIBOA (Hampumep, Microsoft Excel) 0e3 neoOxomumocTn cozmanms Tara (Tar
— 3TO 3amuch 0a3bl JAHHBIX, COIEpKamas UHPOPMAIMIO O MapaMerpe MPoIecca) B JOKATBHOU
Oaze mansbeIxX T5roB. pyrumu Qpysknmamu InTouch aBmaroTcs oqHOBpeMEHHAA MOAOEPKKA MHO-
TOUMCICHHEIX UCTOYHUKOB alapMoB (moaaep:xkka ot 1 1o 999 npuopureros amapmoB). AmapMel
MOTYT OBITH BBIBEAEHBI HA 3KPaH, 3aIMMCAHBI HA TUCK WU BBIBEAEHHI HA medars. lakxke InTouch
MO3BOJIAET CO34ABATh UCTOPUUECKUE TPEHBI U TPEHIBI PEATEHOTO BPEMEHH C BO3MOKHOCTBIO O/I-
HOBPEMEHHOTO 0TOOpakeHus 10 §-MH MEPEMEHHBIX (TPEHI PEATLHOTO BPEMEHHU MOANEPKUBAET
paboTy C geThIpeMs nepeMeHHBIMU ). [Ipr 5TOM Kakaas mepeMeHHas YMTAeTCsA U3 COOCTBEHHOTO
(paitna. Bo3amoxken skcnopr nanueix B Excel, ¢aitn nannex wm B kanaa DDE. Kpome Toro, mosib-
30BATENIbL MOKET T€EHEPUPOBATE OTUETHI HANPAMYO n3 npoekra InTouch myrem nmpsamoro gpopma-
TUPOBAHUSA SKpaHa, BEIBOJUTE HA MEYATh UM PACCHUIATH MO JIEKTPOHHOM MOUTE.

bmaromaps mamramto pyukirm SPC (Statistical Process Control — Craructuaeckoe Ympas-
nenue [Iponieccom) InTouch mpenocraBnaseT BO3MOKHOCTE CTATUCTHYECKOTO YIPABICHUSA IPO-
I[ECCOM HAa ypOBHE oneparopa. Taxxke (pyHKIMM makeTa moagep:;KkuBaroT JOTHIECKUE U MATEMAaTH-
gyeCKHue BeIpakeHuA. [lonp30Barens MOkKET BEIBOAUTE HA SKPAH JEHCTBUTEIBHBIC YUCIA C OTHUM
3HAKOM MOCIE 3amATON (IIPU BEIMUCIECHUAX MCITOJB3YETCS IUIaBaromias apupMernka ¢ ABOMHOH
TOUYHOCTHI0). Kpome TOT0, mMOIB30BaATENE MOKET OMUCHIBATE CBOU COOCTBEHHBIE (DYHKIIUH C J0-
OaBIEHHEM X B MEHIO.

Cucrema naposneut InTouch mpenocrasmsaer Bcrpoennyto cucremy noctymna Ha 10000 ypos-
HEH, TAPAHTHPYIONIYI0 HAAEKHYIO 3aANIUTY CUCTEMEL.

[TpoekTrr ¢ ucnonp3zoBanueM InTouch mMMPOKO MCHONB3YIOTCA B PA3JIMYHBIX OTPACIAX
TPOMBITIJIEHHOCTH.

[TakeT InControl — 5T0 cucTema mporpaMMHUPOBAHUS M YIIPABICHUSA C OTKPBITOH apXUTEK-

TYPOH PEATEHOr0 BPEMEHH, TTO3BOIAIONIAA CO3AaBATE apxXUTeKTypy SoftPLC ¢ 3amenoi tpaguiiu-

OHHOTO gﬁmgﬁﬁo%%mmqemmu K YCTPOMCTBAM BBOJA-BEIBOAA YEPE3 JIOKAIBHEIE CETH

CepTud C0000043E9ABBBIS52205E7BA500060000043E L
Bnagen _I'D . g;@g}ng& ntrol mognep;xuBaer A3e1ku penenHoun noruku (LD), mocnenoparens-

HBIX (PyHKIMOHAMBHBIX cxeM (SFC) m crpykrypupoBannoro tekcra (ST) mo crammapry IEC
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61131-3. [lognepxusaerca rexuonorua ActiveX (IIW-, ITU]]-perynaropelr, HE4eTKas JIOTUKA U
ap.). Takxke momyckaercs mporpaMMHUPOBAHUE ¢ HUCHOIB30BAHUEM TPAIUIMOHHEBIX S3BIKOB ITPO-
rpaMMHpOBaHusA. BCTpOEHHBINT MEHEIKEP MPOEKTOB MO3BOJAET OPraHU30BaTh MPWIOKEHUS IT0
IPOEKTAaM, PENAKTUPOBATE BCE MPOrPAMMEI B PAMKAX 0JHOTO OPOEKTA, MPUCBAUBATE MIPUOPUTETHI
Ha yrmpasieHue pazHsiM 3agadaM. InControl mognepixuBaer pazmigHbIe MPOMBIIUIEHHBIE UHTEP-
(eticer u ceru — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [Tomo06H0 apyrium KoMm-
mouenTaM FactorySuite InControl uepesz vabop mactep-o0sexToB uarerpupyercs ¢ InTouch.

[Taket InTrack — cucrema ynmpaBnenus mpon3BoICTBEHHBIMH ITPOIIECCAMU: OT 3AKYIIKHU CHI-
PBbs, MATEPHAIOB U KOMIUIEKTYIOMINUX 0 BEIITYCKA FOTOBOM MPOIyKIMH. Pa3nnuHeie CXEMBI IPO-
W3BOJICTBEHHBIX HPOIECCOB CO3JAIOTCA B CIHEIUAIBHOM rpa(uueckoM pPenakTOpe M BKIIIOYAIOT
MACTEP—OOBEKTEL, CPEONU KOTOPEIX €CTh MPOWU3BOICTBEHHEIE 1IEMMOUKH, MATEPUATBHEIE PECYPCHL,
OPOOYKTEI U ITp. Takum 00pazoM, B paMKax 0JIHOU MPUKIATHON IIPOT PAMMEI COBMEMIAOTCA (PyHK-
un SCADA-cucremsr 1 MES-cucremsr (Manufacturing Execution System — [Ipon3Boncreennas
ucnosHuTensHaA cucrema). Menomszosanne DDE-o0mena u OLE-TexHonoruu no3BOJstoT opra-
HU30BATH CBA3b C YCTPOMCTBAMH BBOIA-BBEIBONA, 4 TAKKE C cHUCTeMaMu BepxHero ypoBHs MRP
(Management and material Resource Planning- cucrema mianupoBanus pecypoB OPEIATPHATHA).
InTrack Bkmouaer B cebs, mogobHO InTouch, Taru, Tekynime u NCTOPUUECKUE TPEHOBI, ATAPMEI,
CLEHAPHEBIE (DYHKIMU 1 MACTEP-00BEKTEI. 34 CUET BCTPOCHHEBIX (DYHKIIUHM OTKPBIBAETCS BO3MOXK-
HOCTh ABTOMATH3AIUH 33444 YUETa, INIAHUPOBAHNA ¥ QUCHETIEPU3AMH TPOU3BOICTBA.

InBatch — rubkas cucrema ynpaBnenus mponeccamu J03UPOBAHUSA U CMETIEHUA B METAI-
AYPrudeCKON, XUMHUUECKON, MUIIEBOM U AP. OTPACIAX MPOMBINLIEHHOCTH. UMeeTCst BO3MOKHOCTE
MOJETHUPOBATE MPOIECCHI, CO3ABATH PELENTH 1 UMUTHPOBATh UX MCIIOJHEHUE, 4 TAKIKE YIIPAaB-
nATe peamsHeIM nponeccoM. InBatch recno mnrerpuporan ¢ InTouch, aro nmozBomser oneparopy
BECTU MOHUTOPUHT MEPUOANIECKUX MPOIECCOB A03UPOBaHNA U cmemeHus. Kpome toro, InBatch
umeeT HaOop pyukmit musg waTerparun ¢ ERP-cuctemamm (Enterprise Resource Planning — cu-
CTeMA ILUIAHUPOBAHUS MPOU3BOACTBA), B TOM UMCJIE OCYNIIECTBIATh IUIAHUPOBAHUE CPOKOB, MATE-
pHAIOB M MPOM3BOACTBEHHEIX PE3YALTATOB MPOMU3BOACTBEHHBIX MPOIIECCOB.

FactorySuite Web Server ¢ momonisto yrimmter Application Publisher Beimonnsier QpyHk-
i npeoopazoBannsa co3aanueix InTouch npunoxkennii B BUa, OCTYHHBIN I MPOCMOTPA C JIIO-
00ro yIaneHHoro y371a, U yIPaBIEeHU MPONU3BOICTBEHHEIM ITPOIECCOM B PEKHME PEATBEHOTO Bpe-
MeHHu uepes Internet u Intranet.

B auBape 2003 r. moasurace HoBas Bepcus InTouch 8.0 makera FactorySuite A2 na mmar-

popme %gﬁﬂ%ﬂ%ﬁ% [nvesys, ob0bpequHstonieit Bce kommoHeHTsl FactorySuite A2. B

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E - . . .
BnanendMCTIGHOBEIX - KOMHQHEHTOR.— cepaep mpunoxkennit Industrial Application Server (IAS), mpummen-
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mwuit Ha cmeny Industrial SQL Server. IAS Bxmouaer BJ] Galaxy co cpemoit pazpaboTku mpuio-
xeauit [DE (Integrated Development Environment) n cpemoit ucrronnenus. IAS obecneunBaer
cOop u 00paborky nH(popmaimu B pexxkume PB, ynpasnenne moacucremamu atapMoB U COOBITHH,
CEpPBUCHI YIIPABIEHUS TAHHBIMH U MOKET OBITH MOJHO(PYHKIIMOHATLHEIM WIH PACTIPEAEIEHHBIM
(b/l, xoMmmoHEHTEI, cpena pazpadOTKU U Cpela UCITOTHEHUA PA3HECEHBI N0 padOIUM CTAHIIMAM).
IAS B otmuume ot InTouch 7.11 onepupyer ne ¢ taramu, a ¢ oosexkramu ("'aHamoroBoe yCcrpou-

m"mon

CTBO ,

LA | § mwon

OUCKPETHOE yCTpOUCTBO ", "tardopma”, "nepexknrouarens” u ap.). Micnoms3oBanue mar-
popmer ArchestrA obecrreunBaet narerpanuro [AS, B[ Industrial SQL Server u SCADA -cuctemsr
InTouch 8.0, cokpanias Bpemsa pa3padOTKH MPUIOKEHUH I AaBTOMATH3AIINM BCETO MPOU3BOI-
crBa. ArchestrA, rakum o0Opazom, 3anomuaer numy Mexay ACY TIT u ERP- cucremamu Bepxnero
yPOBH.

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

Trace Mode —ato 32-paspagnas SCADA-cucrema, numeroniasa ceprudukar ['occranmapra
P® u nmpokoe pacmpocrpanenue B Poccun u crpanax CHI'. Trace Mode sBisercs uaTerprupo-
Bannout SCADA/HMI u SoftLogic cucremon, korga pazpadoTka MpuiIoKEeHUH I OTIEPATOPCKUX
CTAHIIMI ¥ KOHTPOJIEPOB MIPOM3BOIUTCA B pAMKaxX 0JHOTO mpoekTa Ha 0aze emunoro [10. 3a cuer
HCIOIB30BAHNS MMPUHIIUIIOB ABTOMOCTPOEHUS HPOEKTA COKPANIAIOTCA BPEMA €r0 pa3paboTKu U
CTOUMOCTE.

Apxutekrypa cuctemsl Trace Mode — 310 KiMeHT-cepBepHas apPXUTEKTYPA C UCTIOIB30Ba-
Huem o0mnieit mogemn 00sekToB DCOM mma OC Windows NT/2000/XP. OcnoBy Trace Mode co-
cTaBisgeT MONIHBEIN cepBep U b/l peansHoTro Bpemenu. CBs3b C KIMEHTCKUMH MOIYJIIMHA, IPHUIO-
weHuaMu SCADA-cuctem, YCO u CYDB]l ocymiecTBiaercsa uepes CTaHOapPTHBEIE UHTEP(PEHCEH
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcuoBnere (QyHKIMH cucteMsl Trace Mode 5:

1) MonyneHas crpykrypa ¢ unciaom kaHanoB ot 128 no 64000x16.

2) Berpoennas mopmepikka pocCUUCKUX KOHTpomnepoB Pemmkonr, Jlommkont, 11711,
KPYHU3, MOK, 5K2000 u gp.

3) Ilonneprkka MeKIyHAPOTHOTO CTAHIAPTA HA CPEACTBA MPOTPAMMHPOBAHU I KOHTPOJIJIE-
poB [EC 61131-3.

4) bubmmoreka gpaitBepoB kouTpomiepoB (pupm Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u np.

5) Cpencrea mporpammvupoBanus PC-base xoutrposmrepor M1C2000, ROBO, Lagoon,
TREI 1 Bfie TroRHON NOAMCHO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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6) Berpoennas cucrema 6onee 150 anropurmor ACYTII, B Tom wnicine anropurmel (puis-
tpauuu, [1M- u ITU]1-perynupoBanus, HeueTkoe u mo3umoHHoe perymposanue, HHIMM-npeo6-
pa3oBaHME U Ip., 4 TAKKE aTaNTUBHAA HACTPOUKA PETYJIATOPOB.

7) OTKPBITOCTE AJ BCTPAMBAHUA MMOIB30BATEIBCKUX AITOPUTMOB U (pOPM 0TOOpaKEHUA
ActiveX.

§) BO3MOKHOCTE pe3epBUPOBAHNA TOKAIBHEIX CETEH, JATUMKOB, APXUBOB C ABTOMATHYE-
CKMM BOCCTAHOBJIEHHEM ITOCJIE COO.

CyTh aBTOMOCTPOEHM A, YCKOPAIOMIETO pa3pabOTKy MPOEKTA, 3aKIF0YAETCA B aBTOMATHYE-
CKOM T€HEpUPOBAHHUM 043 KAHAIOB OMEPATOPCKUX CTAHIMH M KOHTPOJUIEPOB HA OCHOBE MH(POP-
Malnuyd O YHACJIE TOYEK BBOJA-BEIBOAA, HOMEHKIATYpE KOHTpouiepoB n YCO, xapakrepe CBA3H
mexay [TK u ITJIK.

biaromaps asromocrpoenuto, pazpadorka ACY TII ceomurcsa k crenyroniemy:

- B pabouem nmone Pemaktopa 0a3el kaHAJIOB Pa3MENIAIOTCSI UKOHKH (OOBEKTHI) KOHTPOJI-
JIEPOB U ONEPATOPCKUX CTAHIINU.

- YKa3pIBAtOTCA 4UCJIO CHUTHAJIOB BBOJA-BEIBOJA M HAIMYWE WH()OPMAIMOHHOTO OOMEHa
MEKTY Y3TaAMHU.

- 3ammy CKaeTcs aBTOMOCTPOEHHUE, KOTOPOE aBTOMATUUECKH (POPMHUPYET 0A3El KAHAIOB IIPO-
eKTAa.

PazpaboTtka rpauueckoro unrepdeiica ocymecTBIAeTCs ¢ moMombeo Penakropa mpen-
CTABJICHUA NAHHBIX (aHATOTHYHOTO PemakTopy 0a3sl KaHAJIOB), KOTOPBIM MMO3BOMAET CO31ABATH
MHEMOCXEMBI TEXHOJIOTHYECKNX OOBEKTOB M JUHAMHUECKHE OOBEKTHI (TMCTOTPAMMBI, TPEHIHI,
Oerymme JopoKKHU U 1Ip.). bubmoreka 00BEKTOB BKIOUAET EMKOCTH, TEMI00OMEHHUKH, KHOTIKH
u 1p. [lome3oBarens moxer Ha sa3eike Visual Basic (VB) mamacats coOctBenHBIE (DOPMBI KaK
ActiveX u BcTpouts ux B Trace Mode. Bo3moskna ornanka npoekrta u3 pegakropa Trace Mode B
PEKUME PEATTEHOTO BPEMEHH.

[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u gp. ocymiecrBaaercs
cBa3b ¢ o(pucHeiMu Tpuoxenusmu Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpammamu [TAPYC u TAJIAKTUKA na ypoae ACYII.

Ocuoy 10 nucneruepckoro yposus ympasinenus cocrasiassor MPB. MPB Trace Mode —
3TO CEPBEP PEATBHOTO BPEMEHH, OCYIIECTBIIAIONINI IIPHEM JAHHBIX C KOHTPOJUIEPOB, YIIPABIECHUE

IponeccoM, Bu3yanmsanuo uHpopmammu, pacuetr 1911, Bemenne apxuBoB (C IHUCKPETHOCTHIO

0,001 c).
TQ’M@E%T cpencrea niia pazpadotku APM pykoBoauTens ¢ HOMONIIBIO MOIY-

Ceptvdmkar, 2C0000043E9ABBBI52205E7BA500060000043E
Bnanendl€H AUPSLYISQLKOTOPRIS APEI0CTABILIIOT PYKOBOIUTEIIO BCIO HEO0X0 [MMYI0 HH(OPMALINIO O Ta-

pﬂME‘Tpﬂ}{ H COCTOAHHUH TCXHOJIOTHYUCCKOTO HpDT_[E‘.‘CCH,.
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Trace Mode mo3Bomser co3zmasate pesepBupoBaHHbie MHOTOYpOoBHEBEIE ACY TIT mac-
mrabda mpegnpuaTud Ha 0ase Bexymumx cereBeix OC ¢ 00menom no nporokoiry NetBios, NetBEUI,
[PX/SPX, TCP/IP. CereBbpie KOMIJIEKCHI Oy CKAIOT CTPYKTYPHUPOBAHUE C BEIIEIEHUEM CIENYIO-

IIMX YPOBHEHU: KOHTPOJUIEPOB, JUCHIETIEPCKOTO U AIMUHUCTPATHBHOTO.

O¢opmneHne 0TIETOB 0 XO€ TEXHOIOTHIECKOTO IMTPOIECCA OCYIIECTBIAAECTCA C MOMOIIEIO
Cepeepa noxkymeHTUpOBaHuA. CepBep NPUHNUMAET JAHHBIE OT YAAIEHHEIX MOOyIEH U 00padars:-
BAET X B COOTBETCTBUH CO CIEHAPUAMM. [ OTOBBIE OTYETHI MOTYT OBITH 3AMMUCAHEI B (Paiis, BHIBE-
IEeHBl HAa medars, SkcroprupoBansl B CY Db/l mm npencrasnens: B Internet. [{na odmena nu(op-
maruei o cetu Internet ncnonszyerca Web-cepsep Trace Mode. TexHomOTHS TOHKOTO KITHEHTA
TO3BOJIAET OCYIIECTRIIATE BU3YAITM3AIMIO ITPo1iecca, (pOPpMHUPOBATE TPEHARI U ATapMEL, (popMIpO-
BATH YIIPABJLAIONINE BO3AEUCTBUA C momomieo Web-0poyaepa.

Trace Mode momnepxkuBaer Texunonorum teneymnpasienus uepes GSM u SMS. GSM-ak-
tuarop mia Windows NT mpenocraBnser mop30BaTEIIM HA COTOBEIE TEIE()OHEI OTYETHI TPEBOT,
MO3BOJISAET MEPEIABATE C COTOBOTO Tene(OHA KOMAHIBI YIPABIECHHU A, HOIYy4aTh UH(POPMALMIO IO
3ampocy C COTOBOTO TenedoHa.

SCADA-cucrema SIMATIC WinCC ("Siemens", I'epmanii)

OcuoBy WinCC cocrasiuser 0a3zoBas cucrema, mogaep:;KUBaroNnias OCHOBHEIE UHTEP(EHCEI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u np.

B cocrar 0a30Bou cucremsl BXxoaaT ciaeayronme kommoHeHTsl: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BeImosHAET cneayoniue (yHKIM:

1) O030p maHHBIX TpPOEKTA U TITOOATHHBIX YCTAHOBOK CUCTEMBI;

2) 3anyck cpensl pazpadOTKU WM UCHOTHEHUSA; (POPMUPOBAHUE 00mIEN 0a3bl TAHHEBIX IIE-
PEMEHHBIX M COOOMIEHUI ¢ KOHTPOIJIEPOB Simatic; OCynIeCTBIEHNE KOMMYHHKAIIUI C KOHTPOII-
IepaMu;

3) Konduryparmto MHOTONOI30BATEIECKON KIIMEHT-CEPBEPHON CETEBOM CUCTEMEI.

4) Graphics Designer ncnonp3yercs aias CO31aHAd MHEMOCXEM M JTUHAMHUYECKUX rpadu-
JECKHUX HJIEMEHTOB C UCITOJIB30BAHUEM:

5) CranmapTHeIX OOBEKTOB (TEKCTOB, JIMHUIM, MPAMOYTOJIBHUKOB, KPYTOB, CTATUUECKOM
rpauku 1 mop.);

GQ@W@{ 00BEKTOB ympaBneHus, ActiveX 00OBEKTOB;
Ceprudukar: 2C0Q00Q43E9ABBBIS2205E 7BAS00060000043E ,
Bnaneneu:  llie6 yﬁ’mmﬁm nonaepxkku OLE Automation.
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Alarm Logging mpumensercs nsa cbopa u apxuBamuu coOsrTiil B cucreme. [Tocrynaronime
COO0MIEHUs 0TOOPANKAIOTCS, & TAKIKE MOTYT T€HEPUPOBATE 3BYKOBEIE CUTHAIEI TpeBOTrU. Coo0mie-
HHA MOTYT ITOOTBEPKIATECS ONEPATOPOM (KBUTHPOBATHCA) B 3aBUCUMOCTH OT CTENEHH BAKHOCTH.

Tag Logging ucnone3yercs A apXUBUPOBAHUA U3MEPAEMBIX BEJIMUNH. APXUBALUS TTPO-
W3BOJIUTCSA IO BEIOOPY M B 0a3y manHerx Sybase Anywhere, nnmu 8 DBASE ¢dopmar. Jlanneie u3
apxuBa 0TOOPAKAIOTCA B BUIE KPUBEIX WM Ta0mu1l. Bo3aMoxHO (pOpMUpOBAHNE NAHHBIX 1A CTa-
TUCTHYECKON OLIEHKN PA0OTEI CUCTEMEL, 4 TAKIKE UMITOPT U SKCIOPT APXUBOB HA BHEIIHUM HOCH-
TEIb.

User Archiv cioyuT a1 XpaHEHUS MOJIb30BATENECKUX TAHHBIX B (pOpMeE 3amicen co CBO-
00 HO—TTapaMeTpUPYEMOU CTPYKTYPOH, ONIPEAeIaeMOH nop3oBarenem. Jlocryn k 0azam gaHHBIX
ocymiectBmaeTcs kak uepez ODBC u SQL, tak u uepez WinCC APL

Report Designer ciy)uT 111 reHEepany OTYETOB B CBOOOIHO-IPOrpaMMHUPyEMOM (hop-
MAaTe, IPaBIAEMBIX COOBITUAMUI UM IO BPEMEHHU. [ €HEpUPYIOTCA MPOTOKOJIBI MOCTYMAIOIINX CO-
00mIeHn 1, U3MEPAEMBIX BEIMYMH U APXHUBOB, ITPOTOKOJIBI MMOJIB30BATENLCKMX OTYETOB, pacIie-
JATKHU CIIMCKOB IMEPEMEHHBIX U T..

Global Scripts ciyxuT g mporpaMMHPOBAHUS TEHCTBHH, MPOU3BOIMMEIX ¢ 00HEKTaMH,
4 TAK¥kK€ MPOTPaMM, BEITOJIHAIONMXCA B (POHOBOM pexnMe. OYHKIIUM, HATTMCAHHEIE MTOIB30BATE-
nem Ha Aa3b1ke ANSI-C, MOryT CUMTEIBATE U YCTAHABINBATE 3HAYCHU IEPEMEHHEIX, BEI3EIBATE Ha
SKpaH HOBBIE M300paKEHNA, TEHEPUPOBATE COO0MIEHNA 00 OMMOKaxX, TEHEPUPOBATH TPOTOKOJIBL,
MOOKIIOYATE fuHaMudeckue onodmorexku (DLL) u op.

User Administration cayuT Ay YOpaBJICHWS MPaBAMM TOCTYITA TMOJIB30BATEICH B CH-
CTEME.

Ko Bcem nepeuncienusiM MoayaM WinCC nmeer APl unrepdeiic. Cucrema nmoanepxu-

Baerca OC Windows NT SP6 wimun Windows 2000 SP2 (cucremuas muna PCI).

VYrazanue no mexunuke de3onacHocmi:
VYkazanus mo TeXHUKE 0€30macHOCTH MPU BEITTOJIHEHUN TA00PATOPHBEIX padOT MPUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopnoii padomel:
1) Ha nabGoparopnou croiike «Monens snekrpocraniuu Nely coOpars cxemy madopartop-

HBIX MCOBITAHUH, COOTBETCTBYIONIYIO pexumy Nod.

ZQWMQ@%;‘E crouke «Mopens snexkrpocraniumu Ne2y coOpars cxemy 1adbopaTtop-

Ceprucukar: 2C0000043E9ABEBI52205E7BA500060000043E
BnanendiBIX HMGHEBITAHIIL, COQTRETCIBYIONIYIO pexxnMy No2. Ilepexmouarenu pexuma ynpaBieHus SA2

moayia «lIpeoOpazoBarens wacTtoTel» U SA1 mMonya BO30YKIOEHUA NEPEBECTH B IMOIOKEHUE
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«ABT». [TogxkmFOUNTE MOIYIE KOPOTKO3AMBIKATENS 1A CO3OaHUS TPEX(PA3HOTO KOPOTKOTO 3aMBEI-
KaHWs Ha JTUHUU dIeKTporepenauan Wl.
3) BkarouuTs aBTOMATEI UICTOYHUKOB MUTAHUA MoAenen smekrpocranumid Nel u No2,

4) Ha nepcoHaIbHOM KOMITBIOTEPE LEHTPATU30BAHHOTO KOMIUIEKCA IUCIETYEPCKOTO

ympasienus (LK/Y) sanycruts mporpammvusrii komrmieke «DeltaProfi»y (ITyck — [Tporpammer —
JTaGoparopusrii kommuiekce — DeltaProfi). 3arpy3urs HeoOxoaumMy0 KOH(PUTYPAIMIO TPOT PAMMEBL
komannou «Padorer — UOC — Kommekce 1Y — LlenTtpasm3oBannent komiuieke P3A». 3anycrurs
nporpammy B paboty kHONKOH «IlyCk» mnmm KOMaHIOM TIaBHOTO MEHIO «YmpaBiaeHue — [lyck»
WM TopsAaueit knasumen FJ.

5) Ha nmepconanmsHOM KOMITBIOTEPE MOAENN SaeKTpocTanimu Nel 3amycTute mporpamm-
uerit komriekc «DeltaProfi» (ITyck — [Tporpammer — JTabopaTopusrit komrutexe — DeltaProfi). 3a-
TrPy3UTE HEOOXO0AUMYI0 KOH(puryparmro nporpaMmmel koMannou «Padboter — MOC — Dnekrpocran-
nuag Nel — IlenrpammzoBanuemil komreke P3A». 3amycrure mporpamMmy B pabOTy KHOTKOH
«Ilyck» mim komMaHmoM rmaBHOTO MEHIO « Yrpasiaenue — [lyck» mim ropsuen kinasumen FS.

6) Ha mepcoHanmsHOM KOMITBIOTEPE MOAETN SAEKTPOCTAHIMK No2 3amyCTUTh TPOTPAMM-
uerit komriekc «DeltaProfi» (ITyck — [Tporpammer — JTabopaTopusrit komrutexe — DeltaProfi). 3a-
TPy3UTh HEOOX0IMMYI0 KOH(UTypanuto nporpaMmel kKomannou «Padboter — UOC — Dnekrpocran-
nustg N2 — llenrpammzoBannemil komrieke P3A». 3amycrure mporpamMmy B pabOTy KHOIKOU
«Ilyck» mim komMaHaou rmaBHOTO MEHIO « YrpasiaeHue — [lyck» mim ropsauen xkiasumen FS.

7) AncranimonHo BKIOUUTE BeIKogaremm Q4 u Q6 snexkrpocranimu Nel (miemakom me-
BOM KHOITKA MEIIIH IT0 W300paKEHUIO BEIKIIOYATEII HA MHEMOCXEME JIOKAIBHOTO KOMILIEKCA
yIOPABICHUS SACKTPOCTAHIMH). AHATOTUUHEIM 00pa3zoM BKMOYNUTE BeIKTodaremu Q4 u Q6 Ha
snekTpocranum No.

8) Brurouuts nepexmouarens «CeTb» MOy BO30YKIEHUS CHHXPOHHOTO TEHEPATOPA.

9) Ha snekrpocrannum No2 OTKpEITE JUATOTOBOE OKHO HACTPOWUKH MAPAMETPOB LIEHTPA-
TU30BAHHOTO KOMIUIEKCA PENEHHOU 3aNUTEL M aBTOMATUKHN KOMaHnou «Cerp — 3ammra — Llen-
TPATM30BAHHBIA KOMIUIEKC YHOPABAECHUA M 3ANIUTHI AIEKTPOCTAHIMIY. BKIIOUUTE LIEHTPATH30-
BAHHBIM KOMIUICKC PEIeHHON 3anIUTHl M ABTOMATHKU 3JIEKTPOCTAHIIHM OTHOUMEHHBEIM HMEPEKITIO-
JaTeIEM B OKHE MApaMeTPOB. BKIIOUNTE NPUBOTHOU ABUTATENL YHEProOmoKka KHOTIKOU «Bkiro-
genue TypOuns». M3MmeHsas 3naueHue curHana 3aJaHusa «Y OpaBI€HHE MOIIHOCTBIO TypPOHUHBI»
yCTAHOBUTH HOMUHAIBHYIO 4acTOTY BpamieHusa 1500 00/MuH, COOTBETCTBYIONIYIO YCTABKE IO 4a-
crore 50I'm Ha momyne wactorHoro npeodpazoparend. Ilogars TOk BO30OYKIEHUSA CHHXPOHHOTO
TreHEPATOR A WHNBR AHNIBISTIOTeHNEe  BO30YKICHIA». V3MEHAT 3HAUCHME CHTHATA 3aJAHU

CepTudukar: EE[I'[I'[I'[IIMSEEABBBQEEEDSEZBASGE%EEGEMSE .
Bnanendy TTPABICHIIE, CHCTEMAM BO30Y KICHUA» YCTAHOBUTE HOMUHAIBHEIN TOK BO30yxkaenus 0,8A (cie-
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OUTH IO MOKA3aHWAM aMIepMeTpa Ha Moay e Bo30ykaeHu: ). Haxare KHONKN « 3aTOMHUTE TEKY-
niee» Wil (PUKCAUy CUTHAIOB YIIPABICHUA MONIIHOCTBEIO TYPOMHEI U TOKOM BO30YKIEHUA B pe-
AKUMeE xomoctoro xoaa. [Togate komanay Ha Bkmrouenue Beikmodarent Q3. Usmensaa momoxkenue
noreHnpomerpa RP1 monynsa nmpeobpa3zosarens 4acToOTel, BOCCTAHOBUTE HOMUHAIBHYIO YACTOTY
Hanpsmxenusa B cetu 50 .

10) ITo mokazanuamM HA MHEMOCXEME AIEKTpOoCcTaHIMKu Ne2, onpenennuTs BEIMINHY TOKA
HArpy3Ku JuHuu snekrponepenaun W 1. Paccuurars ycraBku cpabareBanns 3amur JIOII, 3amaTe
MOJTyYE€HHBIE 3HAYEHUA B JUAJIOTOBOM OKHE HACTPOMKH MAPAMETPOB LEHTPATMIOBAHHOIO KOM-
MJIEKCA PENEHHOU 3aNIUTHl U ABTOMATHKH.

11) Ompenenures ycraBku cpadareiBanus audepeHnnansHON 3anuTel COOPHBIX IIWH.
Jlna 5TOT0, BKIIOUMTE KOPOTKO3aMBIKATENb MepermouareneM SAl, 3aukcupoBaTs BEIMUNHY
nu(pepeHMAITBEHOrO TOKA B OKHE «l]|eHTpami30BaHHBIN KOMIUIEKC YIIPABICHUS U 3AIIATEI JICK-
TPOCTAHLIUHU», OTKIIOUUTE KOPOTKO3aMBIKATENIb, PACCUNTATh TOK CpadaThIBaHMS 3aILINUTHL, 3a1aTh
MOJIyYE€HHOE 3HAYEHUE B AUATOTOBOM OKHE HACTPOHWKHA HAPAMETPOB LIEHTPATN30BAHHOTO KOM-
MJIEKCA PENEHHOM 3aNIUTHl U ABTOMATHKH.

12) IlepeBectu BCE 3amiuTH B pabOTY BKIIOUYEHUEM MPOTPAMMHEBIX MEpeEKmodaTenci «B
pabore» B IUAITOrOBOM OKHE HACTPOUKHU MTAPAMETPOB LEHTPATU30BAHHOTO KOMIUIEKCA PEICHHOU
3aIIUTEL U ABTOMATUKH.

13) Ha snekrpocranumu Ne2 mepexirouarens SAl MOayas KOPOTKO3aMBIKATENS ITEPEBE-
CTH B ITOJIO)KeHNE « BKim» U1 co3manna pexnMa KOpoTKoro 3ameikanusd. [Ipu npaBuneHO BEIOpaH-
HBIX YCTABKAX, JOKHO MPOW30UTH CENEKTUBHOE OTKIIOUEHUE TUHUHA AtekTponepenaun W1. [le-
pexirouarens SAl MOy KOPOTKO3aMBIKATENA IEPEBECTHU B MOJIOKEHUE «OTKII».

14) ITpoussectn otrimouenue crenna «Monens snekrpoctanumu No2y, [t aToro, OTKIIro-
UUTH TEHEPATOP OT CETH, PA3rPY3UTh CHHXPOHHBIN F€HEPATOP N0 AKTUBHOHW MOITHOCTHU PETYJIATO-
POM «YHpaBIC€HHE MONIHOCTBIO TYPOMHEI» (YCTAHOBUTE B KPANHEE JIEBOE ITOJIOKEHUE), Pa3rpy-
3UTh CHHXPOHHBIN TEHEPATOP MO PEAKTUBHOW MOITHOCTH PETYJITOPOM «Y IIPABICHUE CUCTEMOU
BO30yKOeHU» (YCTAHOBUTE B KPAMHEE JIEBOE MOJIOKEHHME), HAKATh KHOMKY « OTKIIOYEHUE BO3-
Oy KOeHMA», HAKATE KHONKY «OTKI0OUEHHE TYPOUHBI», OTKIIOYUTE BCE BRIKJIIFOUATENN, OTKJIIO-
uuTh ranue crenaa. Ha maboparopuou croiike «Monens snekrpoctanumum Ne2y mogKIIOUUTh
MOy JIb KOPOTKO3aMBIKATEIA 1A CO30aHUA TPEX (Pa3HOr0 KOPOTKOrO 3aMBIKAHU A HA COOPHEBIX -
Hax. [lomaTe maranue Ha Mogens 3neKTpocTaHIu No2, BOCCTAHOBUTE UCXOIHBIA PEHKUM PadOTHI

3JIEKTPOCTAHIINH (B COOTBETCTBUU C 1M.7-9).

1&%5%&%}&{ No2 mepexsrouarens SAl MOayas KOPOTKO3aMBIKATENS MEPEBE-

Ceptudmkar: 2C0000043E9ABBBI52205E7BAS00060000043E
Bnanen&TH BEHJIOMEHME, (BN 0414 CO3AaHN PEKUMA KOPOTKOTO0 3aMeikanus. [Ipu npaBuipHO BEIOpaH-

HEIX }’CTHBI{HK, JOIZKHO HpDH.?-DﬁTH CCIICKTHBHOC OTKJIHOUCHHE BCECX BLIKJ’[PD‘IHTEJ’[Eﬁ CGDPHI:IK
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muH 3iekTpocTanimu No2. Cpa3sy xe nocie cpadaTeIBaHUA 3aNIUTHL, DEPEKIoYaTens SA 1 Moy s
KOPOTKO3aMEIKATENA IEPEBECTH B MON0KEHNE «OTKID) U1 HMUTAUNU CAMO YCTPAHIIOMIETOCS KO-
POTKOTO 3aMBIKAHUA.

16) ITpoussectn orximrouenue crenna «Moaens snekrpocranim Ne2y B COOTBETCTBUH C
pexkomeHaanusamu m.14.

17) Ha LIK/1Y momate kOMaHIEI TENE OTKIFOUEHUSA BCEX BBIKIHOYATEIIEH B IEKTPOIHED-
reTU4eCcKou cucreMme. OTKIIOUNUTE ABTOMATE UCTOYHUKOB MUTAHWUS MOJEIEH MIeKTpocTannui Nel
u Nel,

18) OcranoButs padoTy nmporpamm ynpapiaeHusa Ha neKkTpocTaHimax Nel u No2 knonmkon
«Crom», KOMaHI0H IIABHOTO MEHIO « YIpaBiaenue — Ctom» mim ropsauen kaasumen F6. Anano-
TUYHBEIM 00pa3zom, OCTaHOBUTE padoTy mporpammel ynpasaenusa Ha LIK/1Y. Baumanue! [Ipu octa-
HOBE pabOTEI MPOrpamMM Ha JIOKAJTBHBIX KOMIIJIEK CaxX YIIPABJICHUA 3JIEKTPOCTAHIMAMH, IPOTPaMM-
Hoe oOecrreuenue Ha LIK/1Y Beigaer cooOmienne, 0 TOM, 4TO OJUH U3 KIIMEHTOB HH(POPMAITHOHHON
CeTH OBLI OTKIFOYEH. JTO HE ABIAETCS O OKOM.

19) Odopmurs oruer mo madbopaTopHoi padore.

Cooepoicanue omuema:

OT4eT OOmKEH CONEPIKATE:

1. Hazpanue pabotsr;

2. llens paborsr;

3. Kparkue TeopeTnueckue CBEIEeHI S,

4. Onucanue UCIoIb3yeMOro 000py10BaHUA U MATEPHAIIOB;
5. ITopanok BermomHeHus padoTHI;

6. Beruncienus nu 00padoTka pe3ynabTaTos;

7. BEIBOIEL.

Konmponsnwie eonpocwi:

I. ITomexu u nOMEXOyCTOMYMBOCTE. OONIMe MOHATHA.

2. Xapakrep agiguTUBHBIX MOMEX.

3. Kimaccu(ukaims agaiuTUBHBEIX TOMEX

4. Mepsl M0 NOBBIIEHUIO MOMEXOYCTOMIMBOCTH MEPENABAEMON UH() OPMATIUH.

5. KoppekTupyonme 1 moMexo3anMTHeIe Koael. O0niue ceenenus.

63%&%&%%%&1& KOIEL. KG,I[ C UCTHBIM KOJIHMUYCCTBOM COMHHII.

Ceprudmkar: 2C0Q00043ESABBBO52205E7BAS00060000043E
Bnaneneu: et WMT&,HM@%M,EHH JCTHOCTE. KD,D; C ITOCTOAHHEIM BCCOM.

8. Koner Xemmunra. Koa ¢ KOZOBBIM pacCTOSHUEM PABHBIM TPEM.
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Jlabopamopnaa pavboma Ne8. Kpumepuu oyenku naoexcnocmu cucmem /1. lenmpa-

JIU306AHHAA UHMEICKMYAAbHAA 3AU{UmMa pacnpeoeiumesIbHoi Cemiu.

Iens padbomur: U3yuuTh MPUHIMIIEL PEATA3AIUHA HEHTPATH30BAHHOTO KOMILIEKCA PENEH-
HOM 3a0IUTHl M ABTOMATHUKH TEKTPOCTAHIIMM, METOIBI PACUETA YCTABOK OCHOBHEIX BUIOB 3AILIUT

1 MCCIIEIOBATE CEJIIEKTUBHOCTE JEMCTBUA 3AIIUT IIPHU PA3IMIHBIX BUAX HOBPEKICHUH.

Ocrnoevt meopuu:

COBpEMEHHBIE CUCTEMBI YIIPABICHUS XAPAKTEPU3IYIOTCSA TEPPUTOPUATBEHON U (DYHKIIHO-
HAITBEHOU PACOPEIENEHHOCTBI0 YCTPOUCTB cO0Opa JAaHHBIX M ynpaBiaeHua. KOHTpOIs X0na TEXHO-
JTOTUYECKOTO MPOIECCa U YIIPABIEHNE HI30BOI ABTOMATHKOM OCYIIECTBIAETCA OMEPATOPOM C aB-
TOMATU3UPOBAHHOTO pabouero mecra omeparopa (APM) mnu onmeparopckou CTaHumM, COCTOS-
1€, KaK OPaBWIO, U3 IBETHOTO rpa)MIECKOTO AUCIUIEA C KIABUATYPOH, YCTAHOBIEHHBIX B OITE-
paropckom momenieHuu. [Ipu neodxomumoctn ycranoBku APM-omepatopa B 11exXy HCIONB3Y-
IOTCS MPOMBIILIIEHHBIE pa00UMe CTAHIIMY CO BCTPOEHHOW KITABUATYPOH WJIN BEIIIOTHEHHOM B MBLIE
- BIAT03aNIUIIEHHOM UCITOJTHEHUH.

[Tpencrapnenue DaHHBIX B peATbHOM MACHITA0€ BPEMEHH O XOA€ TEXHOJIOTUUECKOTO MPO-
11€CCa, BU3YAIM3alis IPOIECCa B BUAE MHEMOCXEM, COCTABIECHHE OTYETOB U IPa(PUKOB, CUTHAIIH-
3auuA OTKJIOHEHUH MAPAMETPOB U IPYTUE HEOOXOANMBIE (DYHKIINHN OCYIIECTBISIOTCS C MOMOIIIBIO
cnerabHOro nporpamMuoro obdecneuenuss SCADA-cucrem. SCADA-cucrema (Supervisory
Control And Date Acquisition — cuctema cOOpa TaHHBIX U ONMMEPATUBHOTO UCHETUEPCKOTO YITPAB-
NEeHUA) pa3padareIBanace, KAK YHUBEPCAIBHOE MHOTO(PYHKIINOHAIEHOE TPOTPaMMHOE 00ecmeue-
HHE CUCTEM BEPXHETO YPOBHS, MO3BOJIIONIEE ONMEPATUBHOMY ITEpCOHAITY Hanboee 3(pPEKTUBHO
YIOPABIATE TEXHOJOTHYECKUM mpouneccoM. [lo mepe paszBuTua mporpaMMHBEIX M ammapaTHBIX
cpenctB Habmonaerca npumenenne SCADA -cucTeM Ha HUKHEM, KOHTPOJUIEPHOM, YPOBHE.

OcuoBueie (pyakimu SCADA- cucrem:

1) cOOp maHHBIX 0 MapaMeTpax MPoIecca, MOCTYMAINIIMX OT KOHTPOJLIEPOB WM HEMTOCPE]T -
CTBEHHO OT JATYMKOB M UCHOJTHUTEIBHBIX YCTPONCTB, HAMPUMED, 3HAUECHUSA TEMIIEPATYPEL, 1aB-
JIEHUSA U IPYTHX [MApaMeTPOB, MOJ0KEHUE KIaraHa Wi Bajla UCITOTHUTEIEHOTO MEXAHU3MA,

2) o0paboTtka u xpanenue (apxuBUpOBaHUE ) MOTy4eHHOU nHpopmanmu. [Tog o6padoTkoit
WH(OPMAIIHH MOHUMAETCA BBITOJIHEHUE (DYHKIIMH (PUIBTparmm, HOpMaIM3anui, MacITadupoBa-

HWA, JTAHCAPHU3 AN T4 MPUBCOCHUA JAHHBIX K HYXKHOMY q)ﬂpMﬂTy;

33%%%%@@%11&%& B IIM(PpPOBOM, CUMBOJIEHOM UM UHOU (popme nH(pOpMAIITHT

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E -
Bnanen@: X0 IEsTEXHOAOTHMHLCKORQ, HPOIIeCcCa, HAITPUMED, MMPEACTABICHUE 3HAUECHHI ITEPEMEHHEIX B BUIE

rpaukoB B ()YHKIIMU BPEMEHH (TPEHAOB), THCTOT PAMM, AHUMAIIH S,
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4) curHamzanysa W3MEHEHMH X014 TEXHOJIOTHYECKOTO MpoIecca, 0COOEHHO B MpenaBa-
PUMHEBIX 1 ABAPUMHEIX CUTYALUAX B BUJE CUCTEMEI alapMoOB. [Ipy 5TOM MOKET OCYIMIECTBIATECA
pETUCTpAUA JEUCTBUM 00CITyKUBAIONIETO NEPCOHANA B ABAPUMHEBIX CUTYAIIAAX;

5) popMupoBaHUE CBOIOK, JKYPHAIOB U IPYTUX OTYETHBIX JOKYMEHTOB O XOJ€ TEXHOJIO-
TUUECKOTO TIPOIECcCa HA OCHOBE MH()OPMAIH, COOPAHHOM B APXUBAX;

6) (popMmupoBaHHE KOMAHA OMEPATOPA MO U3MEHEHUIO ITAPAMETPOB HACTPOMKH U PEXKNUMA
pabOTEI KOHTPOJUIEPOB, UCIIOTHUTENLHEIX YCTPOUCTB (IyCK-0CTAHOB, OTKPEITHE-3AKPEBITHE);

7) aBTOMATUYECKOE YIPABICHUE XOAOM TEXHOJIOTHUECKOTO IMPOIECCA B COOTBETCTBHUH C
nmeromumucsa B SCADA -cucremax anropurmamu yrnpasnenus ([1HU— [TH]/I—perynuposanue, mo-
3ULMOHHOE, HEYETKOE peryaupoBanue ). [lanueie p yHKIMHU pEKOMEH Ty €TCA UCHOIB30BATE 1A Pe-
IIEHHA 33149 HEBBICOKOTO OBICTPOAEHCTBUA.

Taxum obpazom, SCADA-CUCTEMEI ABIISIOTCS MONIHBIM MHCTPYMEHTOM AJ1 pa3padoTku
[TO Bepxnero yposusa ACY TII. Ilpu stom ot pazpabotumka He TpeOyercsa OOIbpmMX 3HAHUU B
o0macTu mporpaMMHUPOBAHUA HA A3BIKAX BRICOKOTO YPOBHAL.

SCADA-cucrema InTouch ("Wonderware", CILIA)

[Tporpammuoe obecnieuenne InTouch aBmaercs 00BEKTHO-OPUEHTUPOBAHHEIM UETOBEKO-
mamHHEIM nHTEppencom (HMI — Human Machine Interface) nma mponeccor cbopa nanHbIX U
YIPABICHUA, KOTOPOE IO3BOJIIET KOHTPOIUPOBATE U YHPABILATE OOBEKTAMU U CHUCTEMAMH, HC-
MONb3y s rpadpuueckre 0ObEKTHI.

OcuoBueie (pynkimn HMI: oroOpaxenne mapamerpoB 00BeKTa ynpasieHHusa; 0TOOpaxke-
HHUE TEKYIIMX M HCTOPUYECKHUX TPEHAOB; OTOOpPaKEHUE M PETUCTPAlUA aBAPUMHBIX CUTHAJIOB.
CpencrBa 00BEKTHO-OPUEHTUPOBAHHOTO MTPOEKTUPOBAHNSA MO3BOAIOT CO3AABATE JMHAMUUECKUE
n300paxenusa, NOANEPKUBAIOT UX BPANICHUE, TyOIMpPOBAHNUE, KOIMMPOBAHUE, BCTABKY, CTUPAHUE
U Ap. ONepanyui. AHUMAIMOHHBIE CBA3M MOIAEPKUBAIOT padOTy € TUCKPETHBIMHU, AHAITOTOBBIMH
1 CTPOKOBBIMHM MEPEMEHHBIMH, TOPU30HTAIBHEIMA U BEPTUKAJILHBIMU IBMAKKAMH U KHOIIKAMH, a
TAKK€ CBA3AHBI C PA3MEPOM U LIBETOM TEKCTA, €0 MECTOITOJIOKEHUEM, BPAIIEHUEM H MEPIIAHUEM.
InTouch comepxur Oumbmmorexy macrep-o0nekToB (Wizard), BKIFOHAIONIYIO MPEIBAPUTETHEHO
CKOH()UT'YPUPOBAHHBEIE BCIIOMOTATENRHBIE CPEICTBA — MEPEKITIOYATENH, MMOJI3YHKOBEIE PEryif-
TOPBI, CYETIUKHU. BO3MOKHO co3manne COOCTBEHHBIX MACTEP-OOBEKTOB MPUMEHUTEIBHO K KOH-
KPETHOHU CUCTEME.

[Tpumoxxenune Productivity Pack, semsromieecs nomommenuem k InTouch, comepxur 0uod-

nuoTeky donee uem Ha 2000 macTep-00BEKTOB, VHUBEPCAIBHEIE cpeacTsa nmpocmorpa Ha 200 g aii-
y y

JTOBBIX Mﬁgﬁ%&%ﬁﬁp MACTEP—OOBEKTOB U MP.

Ceptudmkar: 2C0 3E9AB8B952205E7BA500060000043E
i;q( weh, HQ3ROIAET, OPTaHN30BATE B3aMMOJEUCTBUE C IPYTUMH HPUIOKEHUAMH, UCITOJIb-

Bnaneneu:
3}’.5:[ CJ’[E,I[}’T—D]]J,HE‘ CTHH,I[HPTHLIE CpEﬂCTBH:
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- DDE-06men (Dynamic Date Exchange — nunammueckuit 0OmMeH nanHbeiMi). bonsmmn-
CTBO CEPBEPOB BBOIA-BEIBOIA (HAIIPUMED, KOHTPOIUIEPE!) moanep:xusarot DDE-oOmen mis mepe-
nagn manueiXx B InTouch-mpunoxenne, n3sectnoe mpuwnoxenne Excel Takxe ncrnomszyer DDE-
mexann3M. Mcnone3ys NetDDE, nocrasnsemenit ¢ InTouch, moms3oBarens momydaer BO3MOK-
HOCTE CBA3M 0 DDE mexny 3amagamu Ha pa3HBIX KOMITbIOTEpAxX uepes3 cetw. [logaepxuBaercs
cea3b mexny Windows, VNS u UNIX ¢ momomnisio mporokosnoB NetBIOS, TCP/IP u DecNET, a
TAKIKE Uepe3 MOCIEA0BATEIBHEIN KaHA;

- OLE-texnomorus (Object Linking and Embedding — Bxmrouenue u BcTpanBanme 00beK-
TOB). cmmone3yercs niis B3auMoAEUCTBUA C Ap. MOJIb30BATEIECKUMI TPWIOKECHUAMH,

- OPC - mporpammer (OLE for Process Control — OLE nns ympasienus mporeccamm).

InTouch 7.11, mognepxusaemas OC Windows N T, ansercs oqHUM U3 KOMIOHEHTOB WH-
TETPUPOBAHHOTO ITAKETA MPOrPaAMMHOT0 00eCIeyeHs U1 MOJIHON aBTOMAaTH3aluy IPOU3BOICTBA
Factory Suite 2000.

Kommonents! Factory Suite ncnone3yroTes Ha TPEX YPOBHAX aBTOMATH3AIINH:

- Ha KOHTPOJLIEPHOM YpoBHE (yrpasiaenue npoueccom ¢ momonisio [TJIK, YCO, paboumnx
CTAHIIUH);

- Ha ypoBHe SCADA-cucrem (CynepBU30pHOE YIPABIECHUE TEXHOIOTMYECKUM MHPOIIEC-
COM);

- Ha ypoBHe MES-cucrem (omepaTnBHO-IUCIIETIEPCKOE YIIPABICHUE MPOLECCOM).

Factory Suite nmocrpoen Ha oTkpeITEIX TexHOIOTHAX COM, DCOM, OPC, ActiveX u co-
OEepKUT OOJBIIOE YHMCIO CEPBEPOB BBOIA-BEIBOAA, 0OECMEUMBAIONINX CBA3EL C 000PYyIZOBAHUEM,
npudopaMu ¥ yCTPOHUCTBAMM CBA3U. Bea ma(popmania HakarmBaeTca B peIMOHHON 0a3e naH-
HEIX peanpsHoro Bpemenu Industrial SQL Server. 3a cuer ucrmonszopanms npotokona SuiteLink
obecnmeunBaeTCA BRICOKOE OpICcTpomencTBHE (3amuce 0komo 40000 mapamerpoB B CEKyHOY C da-
CTOTOU 3amucH 10 1MC), KOMITAKTHOCTE XPaHEHUA OAHHBIX (2-X mecsaunsbni apxuB u3 4000 mapa-
METPOB 3aHuMaeT 0k0yi0 2 MoaitT mickoBoro mpocrpancTsa). Industrial SQL Server ncmoms3ayer
Bo3MmoskHOCTH Microsoft SQL Server, B ToMm uncie ero BO3MOKHOCTH (DUIBTPAINH, 00BEIMHEHMSA
1 00paboTku maHHbIX M yaoOcTBa ux 3ampoca u BeiOopku. IndustrialSQL Server moxer aBTo-
MATH4YECKU OOHOBIATE CTATUCTUYECKUE JAHHBIE B BUIE CBOIHBIX TAOIHIL C 3aJaHHOH ITPOU3BOIH-
TEJIBHOCTBIO, (PDUKCHUPYA CPETHUE, 4 TAKKE MAKCUMAILHBIE 1 MUHUMAIBHBIE 3HAUEHUS ITaPaMET-
poB. Jlanuere 3 SQL cepeepa B BUIIE OTUETOB MOTYT IepenaBarhca myrem Web-daiina B Internet
1 1ajee yAAIEeHHBIM MTOIB30BaTEeNAM, a Takke aepe3 GSM-moaem zanpanmBaTeCs U IEPEIABATHCS
nmpeﬁug%%%lq%@stnalSQL Server B FactorySuite BXOOAT OPWIOKECHUA-KINEHTEI

Ceptudygat: 2C00 ESABE8B952205E7BAS0006000004 3E
Bnagen HCtMﬁlﬁgﬁ so R QHMHGHEHHBIC 1A CO30dHMA TCKYIIIHX U dPXHBHEBEIX TPCHOOB, Fpﬂq)HKDB 1 Ta0-

JIHMII.
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[TomMrMO OOBEKTHO-OPUEHTUPOBAHHON TPA(PUKN, AHUMAIIMOHHEIX CBA3E€H U OMOMMOTEKH
macrep—00wekToB, InTouch naer monp30BaremraM BO3MOKHOCTE YIAIEHHOT O JOCTYIIA K UCTOYHU-
KaM JAaHHEIX BBOJA-BEIBOA (Hampumep, Microsoft Excel) 6e3 neodxomumoctu cozmanms tara (Tar
— 3TO 3amuch 0a3bl JAHHBIX, COIEpKamas UHPOPMAIMIO O MapaMerpe MPoIecca) B JOKATBHOU
Oaze mansbeIxX T5roB. pyrumu Qpysknmamu InTouch aBmaroTcs oqHOBpeMEHHAA MOAOEPKKA MHO-
FOYHCJICHHEIX UCTOUYHUKOB anapMoB (moaaep:xkka or 1 no 999 mpuopureror amapMoB). AmapMel
MOTYT OBITEH BEIBEIACHEBI HA 3KPAaH, 3aIMCAHBEI HA OUCK WU BBEIBEAEHBI HA nedare. lakxke InTouch
MO3BOJIAET CO31aBATH UCTOPUYECKHUE TPEHIBI U TPEHIBI PEATEHOTO BPEMEHH C BO3MOKHOCTBIO OJI-
HOBPEMEHHOTO 0TOOpaKeHus 10 §-MH MEPEMEHHBIX (TPEHI PEATLHOTO BPEMEHHU MOANEPKHUBAET
paboTy ¢ geTeIpeMA nepeMeHHBIMA ). [Ipu 5TOM KakIas nepeMeHHas YMTAeTCsa U3 COOCTBEHHOTO
(paitma. Bo3zmoxken skcnopr nanueix B Excel, ¢aitn nannsx wm B kanan DDE. Kpome Toro, moss-
30BATENIbE MOIKET TEHEPUPOBATE OTUETHI HANPAMYIO n3 npoekra InTouch myrem nmpsamoro gpopma-
TUPOBAHUSA SKpaHa, BEIBOJUTE HA MEYATh UM PACCHUIATH MO JIEKTPOHHOM MOUTE.

bmaromaps mamramto pyukirm SPC (Statistical Process Control — Craructuaeckoe Ympas-
nenue IIponeccom) InTouch mpenocraBnseT BO3MOKHOCTE CTATUCTUYECKOTO YIPABICHUS ITPO-
I[ECCOM HA YPOBHE omeparopa. Taxxke (PyHKINM makeTa moaaep;KUBar0T JOTHIECKUE U MATEMAaTH-
yecKkue BrIpakeHudA. [lomp30BaTens MOKET BEIBOAUTE HA SKPAH AEHCTBUTEILHEBIC UMCIA C OTJHUM
3HAKOM ITOCJIE 3amATOMN (MPH BEIUMCICHUAX MCHOJIB3YETCS IUIABAIONIAA apu(pMeThKa ¢ IBOMHOM
TOYHOCTBI0). KpoMe TOTO0, MOIB30BATENE MOKET OMUCHIBATE CBOU COOCTBEHHBIE (DYHKIIUH C JI0-
OaBIEHHEM MX B MEHIO.

Cucrema naposneut InTouch mpenocrasmsaer Bcrpoennyto cucremy noctymna Ha 10000 ypos-
HEH, TAPAHTHPYIONIYI0 HAAEKHYIO 3aANIUTY CUCTEMEL.

[Tpoektrr ¢ ucnonpzoBanueM InTouch mMMPOKO MCHONE3YIOTCA B PA3IMYHBIX OTPACIIAX
TPOMBITIJIEHHOCTH.

[TakeT InControl — 510 cucTema mporpaMMHUPOBAHUA U YIIPABICHUSA C OTKPBITOH apXUTEK-
TYPOH PEATEHOr0 BPEMEHH, MTO3BOIAIONIAA CO3AaBaATh apxXUTeKTypy SoftPLC ¢ 3amenou tpaguiiu-
ounnoro IIJIK na PC, momkmroueHHBIM K yCTPOMCTBAM BBOJA-BBIBOA UEPE3 JOKATBHBIE CETH
Profibus, Modbus u ap. InControl moanepsxusaet s361ku peneinon noruku (LD), mocmenoBarens-
HBIX (PyHKIMOHAMBHEIX cxeM (SFC) m crpykrypupoBannoro tekcra (ST) mo crammapry IEC
61131-3. ITonnepxusaerca rexuonorus ActiveX (IIU-, [TU/]-perynsaropel, HeueTkas J1oTUKa U
ap.). Takxke momyckaercs mporpaMMHUPOBAHUE ¢ UCHOIB30BAHUEM TPATHUIIMOHHBIX SI3BIKOB ITPO-

rpaMMUPOBaHNA. BCTPOEHHBIN MEHEI)EP MPOEKTOB MO3BOJLIET OPraHW30BATE MPWIOKEHUS IO

[MTPOCKTA H%CE.‘H OTrpaMMBEI B PAMKdAX OTHOTO ITPOCKTA, ITPUCBANBATE ITPHOPHUTCTHL
Mh

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ha yrnpapieHue pazueiM 3aaadaM. InControl moanepxuBaer pazmiuHbIe MPOMBIIIUIEHHBIE UHTEP-
¢eticer u ceru — Profibus, DeviceNet, Interbus, DDE, SDS, Internet u ap. [Tomo6u0 npyrum kom-
mouenTaM FactorySuite InControl uepe3z vabop macrep-o0sexToB uarerpupyercs ¢ InTouch.

[Taker InTrack — cucrema ynmpaBnenus mpon3B0oICTBEHHBIMH ITPOIIECCAMU: OT 3AKYIIKHU CHI-
PBS, MATEPHATIOB W KOMIDIEKTYIOTIMX 10 BBIMYCKA TOTOBOM MPOAYKIMA. Pa3mUaHEIE CXEMBI TpO-
HM3BOJICTBEHHBIX IMPOILECCOB CO3MAIOTCA B CIEHUAIBHOM IpaUueCKOM PEIAKTOPE U BKIIFOUAFOT
MacTeP—O00BEKTEL, CPEeau KOTOPEIX €CTh IMPOU3BOACTBEHHEIE LIEMTOYKN, MATEPUAILHEIE PECYPCEHL,
OPOOYKTHI U Ip. Takum 00pazom, B paMKax OTHON MPUKIATHON MPOT PAMMEI COBMETIAOTCA (PYHK-
unn SCADA-cucremsr 1 MES-cucremsr (Manufacturing Execution System — [Ipon3Boncrrennas
ucnoJHuTensHaa cucrema). Menonmszosanne DDE-o0mena u OLE-Texnonoruu no3BOJsMIOT Opra-
HU30BATEH CBA3b C YCTPOMCTBAMH BBOIA-BEIBOOA, 4 TAKKE C CHCTeMamMu BepxHero ypoBHs MRP
(Management and material Resource Planning- cucrema mianupoBanusa pecypoB OpPEeAIPUATH).
InTrack Bxkmouaer B ceba, mogodno InTouch, taru, Tekymme u ncTopudecke TPEHABI, ATAPMEI,
CIIEHAPHBIE (DYHKIIMU 1 MACTEP-00BEKTEI. 34 CUET BCTPOEHHBIX (DYHKIIUH OTKPBIBAETCS BO3MO K-
HOCTBH ABTOMATH3AIINH 33/1a4 YUeTa, ITTAHUPOBAHKS ¥ JUCIIETIEPU3AIIMN TPOU3BOCTBA.

InBatch — rubkas cucrema ympaBneHus mporeccaMu JO3UPOBAHUSA U CMEIEHUS B METAI-
IYPTUUECKOM, XUMHUUECKOU, MUNIEBOU U AP. OTPACIAX NPOMBILLIEHHOCTH. IMeeTcs BO3MOKHOCTE
MO IE€TTUPOBATE ITPOLIECCEL, CO31aBaTh PEUEHTH 1 UMHUTHPOBATE MX MCIOIHEHNE, d TAKKE YIIPaB-
naTe peampHeIM nponeccoM. InBatch tecno narerpuposan ¢ InTouch, aro nmo3sonser oneparopy
BECTU MOHUTOPUHT MEPUOANIECKUX MPOIECCOB A03UPOBaHus u cmemenus. Kpome toro, InBatch
umeeT HaOop pyukmit mis warerparmn ¢ ERP-cuctemamm (Enterprise Resource Planning — cu-
CTE€Ma ILUIAHUPOBAHMS MMPOU3BOACTBA), B TOM YHCJIE OCYNIECTBIATE INIAHUPOBAHUE CPOKOB, MATE-
PHAIOB M MPOM3BOACTBEHHEIX PE3YIBTATOB MPON3BOACTBEHHBIX MPOIIECCOB.

FactorySuite Web Server ¢ momonisto yrumter Application Publisher Bermomasier GpyHk-
iy npeoOpazoBanna co3aanueix InTouch npunoxkenn B B, JOCTYIHBIA IS POCMOTpPA C JIIO-
00r0 yIAJIEHHOTO Y3714, M YIPABJICHHUS TPOU3BOACTBEHHBIM ITPOI[ECCOM B PEKUME PEATLHOTO BPe-
MeHHu uepes Internet u Intranet.

B auBape 2003 r. noaswiace HoBas Bepcus InTouch 8.0 makera FactorySuite A2 nva mar-
popme ArchestrA xommanmu Invesys, oOvenumusAromen Bce kommoHeHTHl FactorySuite A2. B
qUCIIe HOBBIX KOMITOHEHTOB — ceppep npuitoxkennit Industrial Application Server (IAS), mpume-
mwuit Ha cmeny Industrial SQL Server. IAS Brmouaer BJ] Galaxy co cpemoit pazpaboTku mpuo-

xeauit [DE (Integrated Development Environment) n cpemoit ucnomaenus. IAS obecneunBaer

coop u GME%@HM B pexnme PB, ynpasnenue noacucremamu anapmMoB U COOBITHM,

Ceptudmkar: 2C0000043ESABBB952205E7TBAS00060000043E
Bnanend:C PBHERL, VHPABICHALL J4HHBIMHA 1 MOKCT OBITE HDJTHDq)}’HKHHDHHJTbI{BIM HJIHN pacClpCacJICHHBIM
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IAS B otmuume ot InTouch 7.11 onepupyer ne ¢ taramu, a ¢ oosexkramu ("'aHamoroBoe yCcrpou-

m"mon

CTBO ,

LA | § mwon

OUCKPETHOE yCTpOUCTBO ", "tardopma”, "nepexknrouarens” u ap.). Micnoms3oBanue mar-
popmer ArchestrA obecrreunBaet narerpanuro [A S, B[ IndustrialSQL Server 1 SCADA -cuctemsr
InTouch 8.0, cokpamias Bpemsa pa3padOTKH MPUIOKEHUH I ABTOMATHU3AIINM BCETO MPOU3BOI-
crBa. ArchestrA, Takum o0Opazom, 3anomusaer aHumy Mexay ACY TIT u ERP- cucremamu Bepxnuero
VPOBHA.

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

Trace Mode —ato 32-paspagnas SCADA-cucrema, numeroniasa ceprudukar ['occranmapra
P® u nmpokoe pacmpocrpanenue B Poccun u crpanax CHI'. Trace Mode sBisercs uaTerprupo-
Bannout SCADA/HMI u SoftLogic cucremon, korga pazpaboTka MpuiIoKEeHUN sl OTIEPATOPCKHUX
CTAHIIMI ¥ KOHTPOJIEPOB MIPOM3BOIUTCA B pAMKaxX 0JHOTO mpoekTa Ha 0aze emunoro [10. 3a cuer
VCIOJIB30BAHMS MMPUHIIUIIOB ABTOIMMOCTPOCHUS MPOEKTA COKPANIAIOTCA BpPeMsA €ro pa3padoTKu U
CTOUMOCTB.

Apxutekrypa cucremsl Trace Mode — 310 KiMeHT-cepBepHas APXUTEKTYPA C HCTIOIB30Ba-
nuem oonrert momenu 00sekToB DCOM mmr OC Windows NT/2000/XP. OcuoBy Trace Mode co-
cTaBisgeT MONIHBEIN cepBep U b/l peansHoTro Bpemenu. CBs3b C KIMEHTCKUMH MOIYJIIMHA, IPHUIO-
wxeHuaMu SCADA-cuctem, YCO u CYDB]l ocymiecTBiaercsas uepes CTaHOAPTHBIE UHTEP(PENCE
DCOM, OPC.HTTP, DDE, T-COM, ActiveX, SQL/ODBC.

OcuoBnere (QyHKIMH cucteMsl Trace Mode 5:

1) MonyneHas crpykrypa ¢ unciaom kaHanoB ot 128 no 64000x16.

2) Berpoennas moagepikka pocCHUCKUX KOHTpomnepoB Pemmkonr, Jlommkont, 11711,
KPYHU3, MOK, 5K2000 u gp.

3) [lognepxka MEKIyHAPOIHOTO CTAHAAPTA HA CPENCTBA MPOrPAMMHUPOBAHN S KOHTPOJIIIE-
poB [EC 61131-3.

4) bubmmoreka gpaitBepoB kouTpomiepoB (pupm Rockwell Automation, Siemens, Schnei-
der Electric, Moeller, PEP, Fisher Rosemount u np.

5) Cpencrea mporpammvupoBanus PC-base koutpomiepor M1C2000, ROBO, Lagoon,
TREI u op.

6) Berpoennas cucrema 6onee 150 anropurmo ACY TII, B Tom wniciie anropurmel (pus-
tpauuu, [11- u I[TU]1-perynupoBanns, HeueTkoe u mo3uimoHHoe perymposanue, HHIMM-npeo0-
pa3oBaHUE U IP., 4 TAKKE aNANTUBHASI HACTPOUKA PETYIIATOPOB.

7) OTKPBITOCTE A BCTPAMBAHUA MMONIB30BATEIBCKUX AITOPUTMOB U (POPM O0TOOpaKEHUA

" AOKYMEHT NOAMNWCAH
Active X gnekTPoHHOM NoanuUckIo

Ceptudmkar: 2C0000043E9ABBBI52205E7BAS00060000043E _
%}gﬁ’a&mmmpﬁgepﬂupﬂﬂam{ﬂ JIOKAJIBHBIX CETEH, JATIYNKOB, APXUBOB C aBTOMATHYE-

CKHM BOCCTAHOBJICHHECM ITOCIIC CGDH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023

Bnaneneu: e

97



CyTh aBTONOCTPOEHU A, YCKOPAIOMIETO pa3padOTKy MPOEKTA, 3aKI0IAETCA B ABTOMATHUE-
CKOM T€HEPUPOBAHNUM 043 KAHAIOB ONMEPATOPCKUX CTAHIMH M KOHTPOJUIEPOB HA OCHOBE MH()OP-
MAalyyd O YHACJIE TOYEK BBOJA-BBEIBOAA, HOMEHKIATYpE KOHTpouiepoB U Y(CO, xapakrepe CBA3M
mexay [TK u ITJIK.

biaronmaps asromocrpoenuto, pazpadorka ACY TII ceoagurcs k cnenyroniemy:

- B pabouem nmone PemakTopa 0a3el KaHAJIOB Pa3MENIAIOTCSI UKOHKHU (OOBEKTEI) KOHTPOJI-
JIEPOB U ONEPATOPCKUX CTAHIINU.

- YKas3pIBarOTCA 4WCJIO CUTHAJIOB BBOJA-BBIBOJA M HAIMYWE MH()OPMAIMOHHOTO 00OMEHA
MEKTY y3TaMHU.

- 3amyCKAaeTCsA aBTOMOCTPOEHUE, KOTOPOE ABTOMATHYECKH (DOpMUPYET 0a3bl KAHAIOB ITPO-
EKTA.

Pazpaborka rpauueckoro unrepdernca oCymecTBeTCsa ¢ noMomeoo Penakropa mpen-
CTABJICHUA NAHHBIX (AaHATOTUYHOTO Pemakropy 0a3sl KaHAIOB), KOTOPBIM MMO3BOIAET CO3ABATEH
MHEMOCXEMBI TEXHOJIOTHYECKNX OOBEKTOB M IUHAMHYECKHE OOBEKTHI (TMCTOTPAMMEI, TPEHIHI,
Oerymme qopoKku u mp.). bubmioreka 00BEKTOB BKIIIOYAET EMKOCTH, TEIIO0 OMEHHUKH, KHOTIKH
u np. [Tomp3oBarens moxer Ha s3sike Visual Basic (VB) mamucats coOctBenHbIe (DOPMBI KaK
ActiveX u BcTpouts ux B Trace Mode. Bo3moxHa oTnagka npoekra u3z pegakropa Trace Mode B
PEKUME PEATTEHOTO BPEMEHH.

[To mporokomam TCP/IP, IPX/SPX, DCOM, DDE/NetDDE, OPC u gp. ocymecrBaaercs
cBa3b ¢ oucHeiMu punokenusamu Excel, Access, MS SQL Server, Oracle, SyBase, BaseStar,
R/3, mporpammamu [TAPYC u TAJIAKTUKA na ypoae ACYII.

Ocuoy 1O qucneryepckoro yposus yrnpasiaenus cocrasassior MPB. MPB Trace Mode —
3TO CEPBEP PEATBHOI0 BPEMEHH, OCYIIECTBILIIONINI IIPUEM JAHHBIX C KOHTPOJUIEPOB, YIIPABICHUE
IpoLeccoM, BuU3yanmsanuo uHpopmaimmu, pacuetr 1911, Bemenne apxuBoB (C IUCKPETHOCTHIO
0,001 c).

Trace Mode conepxur cpencraa mia pazpadotkn APM pykoBoguTens ¢ TOMOIIBEI0 MOTY-
€U Supervisor, KOTOPEIE MPENOCTABIILIOT PyKOBOIUTEIIO BCIO HEOOX0 IMMYI0 MH(POPMALIAIO O Ha-
pamMerpax U COCTOSHHUM TEXHOIOTUYECKOTO MPOIIECCa.

Trace Mode mo3Bomsaer co3maBate pesepBupoBaHHbeie MHOTOypoBHEBRIE ACY TII mac-
mrabda mpegnpuaTua Ha 0ase pemymmx cereBeix OC ¢ o0oOmenom no nporokoiry NetBios, NetBEUI,
[PX/SPX, TCP/IP. CereBbie KOMIJIEKCHI JOITYCKAIOT CTPYKTYPHUPOBAHUE C BEIIETIEHUEM CIENYIO-

IMX YPOBHEHU: KOHTPOJUIEPOB, JUCHTETIEPCKOTO M A IMUHUCTPATUBHOTO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O¢opmneHue OTUETOB O XOI€ TEXHOJIOTMUECKOTO NPOLECCa OCYIIECTBAAETCS C MMOMOIIEFO
Cepeepa noxkymeHTUpOBaHuA. CepBep NPUHNUMAET JAHHBIE OT YAAIEHHEIX MOOyIEH U 00padars:-
BAET X B COOTBETCTBUM CO CIEHAPUAMM. [ OTOBBIE OTYETHI MOTYT OBITH 3AMMUCAHBI B (DAL, BEIBE-
IEeHBl HAa medars, Skcropruposansl B CY DB/l wnu npencrasnens B Internet. J{nsa oomena nudop-
marued o cetu Internet mcnonszyerca Web-cepsep Trace Mode. TexHomorus TOHKOTO KITHEHTA
MO3BOJIAET OCYNIECTRIIATE BU3YATM3AIMIO IIPOLIecca, (pOPMUPOBATE TPEHARI U aTapMEl, (popmupo-
BATH YIIPABJLAIONINE BO3AEUCTBUA C momomieo Web-0poyaepa.

Trace Mode momnepxkuBaer Texunonorum teneymnpasienus uepes GSM u SMS. GSM-ak-
tuarop mia Windows NT mpenocraBnser mop30BaTEIIM HA COTOBEIE TEIE()OHEI OTYETHI TPEBOT,
MO3BOJIAET MEPEIABATE C COTOBOTO Tene()OHA KOMAHIBI YIIPABIECHHA, HOIy4aTh HH(POPMAIIHMIO IO
3ampocy C COTOBOTO TenedoHa.

SCADA-cucrema SIMATIC WinCC ("Siemens", I'epmanmns)

OcnoBy WinCC cocrasnser 0azoBas CucTema, moAAEPKUBAIOIAA OCHOBHBIE HHTEP(EHUCEI
SCADA-cucrem,- OPC, ActiveX, ODBC, SQL u np.

B cocrar 0a3oBou cucremsl BxoaaT ciaeayronme kommoHeHTsl: Control Center, Graphics
Designer, Alarm Logging, Tag Logging, User Archiv, Report Designer, Global Scripts, User Ad-
ministration.

Control Center BeImosHAET cneayoniue (yHKIM:

1) O030p naHHBIX TpPOEKTA U TITOOATHHBIX YCTAHOBOK CUCTEMBI;

2) 3amyck cpensl pazpadOTKM WM UCHOMHEHUA; (DOPMUPOBAHUE 00mIEN 0a3bl TaHHBIX ITE-
PEMEHHEBIX M COOOMIEHUI ¢ KOHTPOIJIEPOB Simatic; OCYmIeCTBACHNE KOMMYHUKAIIUIT ¢ KOHTPOII-
aepamu;

3) Kon(purypaipro MHOTOI0IE30BATENECKOUN KIIMEHT-CEPBEPHOU CETEBOU CHUCTEMEL.

4) Graphics Designer ncnonp3yercs aias CO3aaHAA MHEMOCXEM U JUHAMHUYECKUX rpadu-
JECKUX AJIEMEHTOB C UCITOJIBE30BAHUEM:

5) CranmapTHeIX OOBEKTOB (TEKCTOB, JIMHUIM, MPAMOYTOJIBHUKOB, KPYTOB, CTATUUECKOM
rpauku 1 mop.);

6) Ilomp30BarensCkux 00BEKTOB yIpaBiaeHUA, ActiveX 00OBEKTOB;

7) Pesxxnma On-line, mogaepxku OLE Automation.

Alarm Logging mpumensercs nist cOopa u apxuBaruu coOsrTiil B cucreme. [locrymaronme
CO00MIEHUs 0TOOPAKAIOTCS, 4 TAKKE MOTYT T€HEPUPOBATH 3BYKOBEIE CUTHAIEI TPEBOTH. Coo0mie-

HHA MOTYT ITOOTBEPKIATECS OIEPATOPOM (KBUTHUPOBATHCS) B 3aBUCUMOCTH OT CTEMEHN BAKHOCTH.

Tﬁmﬁﬁ%wﬂm I APXUBUPOBAHUA U3MEPAECMBIX BEJIMUUH. APXUBALMA IIPO-

Ceptucpukat: 2C0000043E9ABBBY52205E 7BAS00060000043E
Bna ﬂeﬂgﬁgﬂﬂmgggﬁggyﬂ@;,ﬁ@gyﬁm@ a3y ma"HHeIx Sybase Anywhere, i 8 DBASE ¢opwmar. [{annsre u3

Nencteutened: ¢ 19.08.2022 no 19.08.2023

99



apxuBa 0TOOPAKAIOTCA B BUIE KPUBEIX WM Ta0mu1l. Bo3aMoxHO (pOpMUPOBAHNE JAHHBIX 1A CTa-
TUCTHYECKON OLIEHKN PA0OTEI CUCTEMEL, 4 TAKIKE UMITOPT U SKCIOPT APXUBOB HA BHEIIHUM HOCH-
TEJIb.

User Archiv cioyuT a1 XpaHeHUS MOJIb30BATENLCKUX TAHHBIX B (pOpMeE 3amicen co CBO-
00 IHO—TTApaMETPUPYEMOM CTPYKTYPOH, OTIPEAEIAEeMOH MoIbp30BareneM. Jloctyn k 0azam TaHHBIX
ocymectBiaerca kak uepez ODBC u SQL, tak u uepez WinCC APL

Report Designer ciy)uT 111 reHEepany OTYETOB B CBOOOIHO-IPOrpaMMHUPyEMOM (hop-
MAT€, YIPABIAEMBIX COOBITUAMH WM IO BPEMEHHU. | €eHEPUPYIOTCSA IMTPOTOKOIBI HOCTYHAIOIINAX CO-
00mIeHn I, U3MEPAEMBIX BEIMYMH U APXHUBOB, ITPOTOKOJIBI MMOJB30BATEINLCKUX OTYETOB, pacCIIe-
JATKU CHMCKOB MNEPEMEHHBIX U T.[I.

Global Scripts ciyxuT g mporpaMMHPOBAHUS TEHCTBHH, MPOU3BOIMMEIX ¢ 00HEKTaMH,
4 TAK)KE IIPOTrPaMM, BEIITOJIHAIMMXCA B (POHOBOM pexnme. OyHKINYN, HAMMCAHHBIE MOJIL30BATE-
nem Ha a3bike ANSI-C, MOTYT CUMTBIBATE U YCTAHABIUBATE 3HAYEHUSA ITIEPEMEHHBIX, BEI3BIBATH HA
YKPaH HOBBIE M300pakeHNsA, TEHEPUPOBATE COO0MIEHNA 00 OMMOKAaxX, TEHEPUPOBATH MPOTOKOJIBL,
MOOKII0YATE fuHaMudeckue onodmorexku (DLL) u op.

User Administration cayuT Ay YOPaBIECHUS MPABAMM TOCTYITA TOJIB30BATEICH B CH-
CTEME.

Ko Bcem nepeuncienusiM MoayaM WinCC nmeer APl unrepdeiic. Cucrema nmoanepxu-

Baerca OC Windows NT SP6 wimun Windows 2000 SP2 (cucremuas muna PCI).

Yrazanue no mexuuke dezonacHocmii:
Vkazanus mo TeXHUKE 0e30macHOCTH MPU BEITTOJIHEHUH JTA00OPATOPHBEIX pad0T MPUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanun no evinonnenuro nabopamopnoii padomel:

1) Ha maboparopuou cromike «Mogens snekrpocranumu Nely coOpars cxemy nabopartop-
HBIX MCOBITAHUH, COOTBETCTBYIONIYIO pexumMy No2.

2) Ha maboparopuou crouke « Mogens snekrpocraniuu Ne2y colOpare cxemy y1abopatop-
HBIX WUCHBITAHWUH, COOTBETCTBYHONIYIO pexuMy No2. [TonkmodnTe MOOyab KOPOTKO3AMBIKATEILA
IJIA CO30aHuA TPEX(PA3HOro KOPOTKOTO 3aMBIKAHUS HA JIMHUU dNEKTponepenadn W l.

3) BkiarouuTs aBTOMATEI UICTOYHUKOB MUTAHUA MoAenen sekrpocranumid Nel u No2.

4) Ha nmepcoHambHOM KOMITBIOTEPE IEHTPATM30BAHHOTO KOMIUIEKCA TUCIETYEPCKOTO

ynpaaneM%%@Tﬂm mporpamMmMubeid kommieke «DeltaProfi»y (ITyck — ITporpammer —

Ceprudugar: EEﬂﬂﬂﬂﬂdSEBAﬁBBBEEEDEETBASME%EGPM]?)E
Bnaﬂm:{faﬁqmwmmﬂmmﬁgﬁﬁ eltaProf1). 3arpy3ute HE0OX0ANMMYI0 KOH(PUTYPALHNIO TPOTPAMMEL

komannou «Paboter — UDC — Kommneke J1Y — Llenrpamm3oBannas 3amura pacupeneauTeabHON
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ceTu». 3amyCTuTh Oporpammy B padoTy kHOmkou «llyCck» mimm KOMangoM TJIABHOTO MEHIO
«Ynpasnenue — Ilyck» nim ropsauen knasumen F5S.

5) Ha mepcoHanmsHOM KOMITBIOTEPE MOAETN SaeKTpocTanimu Nel 3amyCcTurs mporpamm-
werit komriekc «DeltaProfi» (ITyck — [Tporpammer — JTaboparopusrit komrurexe — DeltaProfi). 3a-
TPy3UTH HEOOXO0gUMYTI0 KOH(purypampo nporpaMmmel koMaunou «Padboter — U3C — Dnekrpocran-
nuA Nel — [lenTpanuzoBannas 3anra pacnpenenuTeIbHON CETHY. 3aNyCTUTE IIPOTpaMMy B pa-
0oty kHONKOMN «IlyCk» man KOMaHIOM rIaBHOTO MEHIO « YIpaBiaenue — Ilyck» mim ropsauen kia-
Bumen FS.

6) Ha mepcoHamsHOM KOMITBIOTEPE MOAETH SAEKTPOoCTaHIMKu No2 3aImyCTUTh TPOTPAMM-
werit komriekc «DeltaProfi» (ITyck — [Tporpammer — JTaboparopusrit komrurexe — DeltaProfi). 3a-
TPy3UTH HEOOXO0gUMYTI0 KOH(purypampo nporpaMmmel koMannou «Padboter — U3C — Dnekrpocran-
uusa No2 — [lenTpanuzoBannas 3amura pacnpeaeauTeIEHON CeTU». 3aMyCTUTh MIPOTrpaMMy B pa-
0oty kHONKOM «IlyCk» MM KOMaHIOM rIABHOTO MEHIO « YTpaBiaenue — [1yck» mim ropsauen kia-
Bumen F5.

7) Ancranimonno BKoUUTh BeIKogarem Q4 u Q6 snexkrpocranimu Nel (miemakom me-
BOM KHOITKA MEIIIH IT0 W300paKEHUIO BEIKIIOYATEII HA MHEMOCXEME JIOKAIBHOTO KOMILIEKCA
yIOPABICHUS SACKTPOCTAHIMH). AHATOTUUHEIM 00pa3zoM BKMOYNUTE BeIKTodaremu Q4 u Q6 Ha
snekTpocranum No.

8) Ha snekrpocranumm Nel mepeBectu tym0Onep SA1 pazpemenns paboTer Moyt mpeoo-
pa3oBaTeNnA 4aCTOTH B monokeHue « Bepen». U3mensaa nonoxenue norennuomerpa RP1 monyna
npeoOpazoBarens 4acTOTHL, 3a4aTh YCTABKY MO gactoTe S0IT, COOTBETCTBYIONIYIO 4ACTOTE Bpa-
nieHus npuBoaHoro apurarens 1 500 o6/mun. Brmounts TymOnep «Cers» ncrouyHnka Bo30yxae-
HUS CHHXPOHHOTO reneparopa. Mamenssa nonoxenune norenuuomerpa RP1 mony s Bo30yxaenmus,
yCTAHOBUTHL HOMUHAJIBHBIM TOK BO30yxknenua 0,8A. C mmemocxemsl [IK nmomare komanay Ha
BrIFOUeHUE BRIKmouarens Q3. M3mensas nonoxenne norenmmomerpa RP1 monynsa mpeodpa3zosa-
TE€JIS 9ACTOTEI, BOCCTAHOBUTE HOMUHAJIBHYIO 4AaCTOTY HAanpsuKeHus B cetn 50 I'm.

9) AnanornaHeIM 00pa30M, BBECTHU B pabOTy sHEPro0I0K HA smekTpocTanumm No2.

10) ITo mokazanmam Ha muemocxeme LIKJ1Y onpememiTs BEIUYMHY TOKA B JIMHUM SJIEK-
Tponepenaun WI1. Paccuurare TOk cpaOareiBanmsa 3amuThl. OTKPBRITE OHAJIOTOBOE OKHO
HACTPOWKH IMAPAMETPOB LIEHTPATH30BAHHOIO0 KOMIUIEKCA PEIEWHOM 3alIUTEl M ABTOMATHKH KO-
mannou «Cets — 3ammra — llenrpamm3oBannseiii komiuieke P3A pacopenenurensHOU CETH.

Brectu paccuuTanHpie YCTABKH CpadATHIBAHMA 3aMIUT IJ1 JIMHAM sraekTponepenad W1l u W2.

ljém%@mmth BeIKTFOUATENs Q5 Ha snekTpocranimu Nel u No2. Bxmto-

Ceptudbmkar: 2C0000043E9ABBBI52205E7BA500060000043E | _
BnanendtAT b EHEPAINZQOBAHHLII KQMIUICKC PEICMHON 3alIUTE M aBTOMATHKU PACHPEIECIUTEIEHON CETH

O THOMMEHHBIM ITEPEKITIOYATENEM B OKHE mmapameTpoB P3A.
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12) Ha snexrpocranumu No2 nmepeknrogarens SAl MOgyia KOPOTKO3aMBIKATENA HEPEBE-
CTH B ITOJIO)KeHNE « BKim» U1 co3manna pexnMa KOpOoTKOro 3ameikanusd. [Ipu npaBuneno BEIOpaH-
HBIX YCTABKAX, JOJIKHO MTPOW30UTH CENEKTUBHOE OTKIIIOUEHHUE TUHUN utekTponepenadn W1. [le-
pexkmrouarens SAl Moayna KOPOTKO3aMBIKATENA NEPEBECTH B IMOIOKEHUE «OTKID.

12) Orxmounts Beikmouarens Q3 Ha snexrpoctaniu Nel. CHATE TOK BO30yKIEHNS CHH-
XpPOHHOTO TeHeparopa, neperogomM noreHmomerpa RP1 monyna Bo30ykneHus B kpalHee JIEBOE
nonoxenue. OCTaHOBUTE MPUBOOHOM ABUTATENE nmepeBoaom noreHuuomerpa RP1 momynsa mpe-
oOpa3zoBarens 4aCTOTEI B KpPAWHEE NEBOE MonoxkeHue. OTKIIoUNTE nepekittodarens «CeTe» Mo-
oy Bo30yxknenus. [lepexmouarens SAl paspemenus padOTel MOayJIsS TIpeoOpa3oBaTens 4a-
CTOTHI IEPEBECTH B CPETHEE MTOJIOKEHHUE.

13) AnanornuasIiM 00pa30M OTKIIOUUTE SHEPTrOOIOK HA AMEKTpocTaHmn No2.

14) Ha HKJ1Y momate kOMaHapl TEne OTKIIOYEHUA BCEX BBIKIOYATEIEH B IEKTPOSHED-
reTU4eCcKou cucreme. OTKIIOYNUTE ABTOMATE UCTOYHUK OB MUTAHWS MOJENIEHN TEKTpocTannmi Nel
u Nel,

15) OcranoBurs padoty mporpamm yipasiaeHus Ha dnekTpocTanimax Nel u No2 knomkoit
«Crom», KOMaHI0M TIABHOTO MEHIO « YTpaBiaeHnue — Ctom» mim ropsauen kaasumen F6. Anamno-
TAYHBIM 00pa3oM, OCTaHOBUTE padoTy mporpammet yipasiaenuss Ha [IK/Y. Baumanue! [Tpu ocra-
HOBE padOTEI IPOTPAMM Ha JOKAIBHBIX KOMIIJIEKCAX YIPABICHUS 3JIEKTPOCTAHIIUAME, POTPAMM-
Hoe oOecrreuenue Ha LIK/1Y Beigaer cooOmienne, 0 TOM, 4TO OJUH U3 KIIMEHTOB HH(POPMAITHOHHON
CeTH OBLI OTKJIFOUEH. JTO HE ABIAETCA OMMOKOM.

16) Odopmuts oTuer mo madbopaTopHOM padore.

Cooepoicanue omuema:

OTUeT nOmKEH CONEPIKATE:

1. Hazpanue paboTsr;

2. llens paborsr;

3. Kparkue TeopeTnueckue CBEIEeHI S,

4. Onucanue UCIoIb3yeMOro 000py10BaHUA U MATEPHAIIOB;
5. [Topanok BermomHeHUs padOTHI;

6. Beruncienus n 00padoTka pe3ynbTaToB;

7. BEIBOOEI.

Kuaepoisnpig geupoco!:

Ceptudmkar: 2C0000043ESABBB952205ETBAS00060000043E
@m;&@ﬂﬁgﬁﬁﬂaﬂlﬁpﬁﬂﬂlﬂ{ Ifﬂ-I(iJDpMﬂU,HH, CHCTCMEBI TCIICMCXAHHKH.

Bnaneneu: LUEﬁ!‘ﬁf.
2. MukponpouecCopHsI€ TETEKOMITIEK ChI, CUCTEMEBI TEIE00PA0OOTKY TAHHEIX.
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3. ABTOMATU3NPOBAHHEIE CUCTEMEI YIPABJICHUS B AJIEKTPOIHEPTETUKE, (DYHKIMHU U OPHH-
nuel mocrpoenua ACY sHepreTuuecKkux 00BEeKTOB

4. 3amaun U CTPYKTypa OHNEPATUBHO-TUCIETUEPCKOTO YIIPABJIECHUA 3IEKTPOIHEPreTHYE-
CKMUMH CHCTEMAMH

5. MudopmarimonHeie OCHOBEI yIIpaBaeHUs (CooOmienue, nHpopManms, CUTHAI, TOMEXH,
KO JUPOBAHUE)

6. Buabl 1 KOJIMYECTBEHHEBIE XAPAKTEPUCTUKH OMIEPATUBHO-IUCTETIEPCKON HH(OpPMALIIH

7. IlpeoOpazoBanue nndopmanmm, NeEPEHOCINKNA HH(PO PMATIHH.

8. CUrHJIBI KAK MATEPUAIBHBIE HOCUTEIN WH(POPMAIIMH, TOCTOBEPHOCTh MEPENAYH OTIE-
PAaTUBHO-IUCIIETYE PCKON UH(O PMAIHH.

9. Texunueckue cpencrea cOopa, mepenadn 1 0TOOPaKEeHNA ONEPATUBHO-TUCIIETUEPCKON

WH(O pMALHH.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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5. Yueono-memoouueckoe u ungpopmayuonnoe odecneydeniie OUCHUNTUH B

5.1 Ilepeuenv 0CHOBHOU U OONOJIHUMEbHOU UM EPAMYPbl, HEOOXOOUMOU 01 0CB0e-
HUSL OUCHUNIUHDbI

5.1.2 Ilepeuenv 0CHOGHOIL TUMEPAMYPbL:

1. Japonos, /[. H. Oprannzanusa npoTUBOABAPUIHOTO YOPABIEHUSA B SHEPTOCHUCTEMAX :
yuebnoe nmocodue / 1. H. [lagonos, E. A. Kpotkor. — Camapa : Camapckuit roCyIapCTBEHHBIN
texunueckul yausepcurer, ObC ACB, 2020. — 74 ¢. — Texkcer : snekrponnsnt // Lupposoi
00pa3oBaTenbHBIN pecypc [PR SMART : | caitr]. - URL:
https://www.iprbookshop.ru/105040.html

5.1.3 Ilepeuens OononumenvH ol 1Umepamypbl:

. Kanentnonok, E. B. OneparuBHoe ynpaBieHHe B SHEProcucTEMAx : yaebHoe mocobdmue
/ E. B. Kanentnonok, B. I'. [Ipokonenko, B. T. ®emun ; nox penakmueit B. T. ®emun. — Munck
: Bermosnmas mkomna, 2007. — 351 ¢. — ISBN 978-985-06-1260-1. — Tekct : snekrponHsI //
[lupposoir  oOpazoBarensnusnt  pecypc IPR SMART :  Jeairt]. —  URL:
https://www.iprbookshop.ru/20103.html

5.2 llepeuens yueOHo-MemoouUUeCKo2o 00ecnedeHusa camocmoamebHou padomol 00y-
YAIOWUXCA RO OUCHUNIUHE

1. Meroguueckue ykazanusa M0 BBIMTOJIHEHUIO TA00pATOPHEIX padoT mo auciumuinHe «Ce-
TEBBIE TEXHOJIOTUH B SJIEKTPOIHEPTETHUKEY.

2. Merognueckue ykasaHusd IO OPraHu3aluy U IMIPOBEICHUIO0 CAMOCTOATENBLHON PadOTEI

MO JHUCIHITIIHMHE CeTeBrle TEXHOJIOTHH B JICKTPOSHCPICTHKEY .

5.3 llepeuens pecypcos unpopmayiionH 0-meneKoOMMYHUKayuonnoi cemu Hnmepnem,
Heo0X00UMbBIX 018 0CB0CHUA OUCHUNTUHDI

L. http://www .biblioclub.ru -OBC "YnHupepcurerckas oubmorexa onnaitn"

2. http://www.iprbookshop.ru/ - Dnekrporno- omdmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Tpunoxenune A

Yrazanue no mexuuke oezonacHocmiu

J1o Hagana pabOTHI CTyIEHTHI 00A3aHBI U3YUNUTH NPABUIIA TEXHUKH 0€30TMaCHOCTH NPU Pa-
0oTe ¢ snekTpoycraHoBkami. OO0 M3yUeHUM OPABWI TEXHUKHA O€30MaCHOCTH U MOTYYECHUN WH-
CTPYKTa»ka CTyAEHTHI PACIUCEIBAIOTCS B CIIEIMAIBHOM KypHaie. CTy1€HTHl, HE U3yYUBIINUE MPa-
BWIA TEXHUKH O€30IMACHOCTH M HE IMPOUIEAIINE UHCTPYKTAXK, K BEIITOJHEHUIO J1A00PaTOPHEIX pa-
00T HE TOITYyCKAIOTCA.

Yuebnas rpynma (Win moarpynmna) pazouBaercs Ha Opuraasl, 4MCiI0 KOTOPBIX YKA3bIBA-
€TCA MPEMOOABATENEM, 4 COCTAB OpUTra ] KOMILIEKTYETCA CTYAEHTAMHM HA 10OPOBOIBHBIX HAYAIAX.
Cmicok rpynrmsl (MOATPY L), pa30UToN HA OpUraasl, CTAPOCTA MPEIOCTABIAET MPEMOIABATETIO,
BEOYIIEMY JTA0OPATOPHEIE 3AHATHA.

Kaxnas w3 Opuran BermomHsaeT 1adoparopHyto padoTy B COOTBETCTBUH € TpauKOM, HAXO-
OAnIeMcs B 1adoparopumn.

[Tepen kaxapIM 3aHATHEM CTYIEHT 00A3aH MOATOTOBUTECS K BEIMOJTHEHUIO JIJA00 paTOPHOM
paboOTEI MO JTAHHOMY METOIMUECKOMY MOCOOMI0 U pekoMeHayemoit nureparype. [lepen nauamom
paboOTEI MpenogaBares NPOBEPAET 3HAHUA CTYJIEHTOB IO CONEP:KAHUIO BEIMOTHAEMOU PAOOTHI.
[I10X0 mMOATOTOBICHHEIE CTYAEHTEI K BEIIIOIHEHUIO 1A00paTOPHOU PaOOTEI HE JOMYyCKAIOTCA.

Paboras B maboparopun, HeoOxonqumo coOmoaaTe CIEAYIONINE NTPaBUIA:

K BeimomHeHuto maboparopHon padOTHI CIenyeT NPUCTYIIATh TOJMBKO HOCIIE MOJTHOTO YAC-
HEHUA €€ CONEPIKAHMUS U MTOJTyYEHUA JOMyCKa K HEM.

2. Hauunars pabory ciegyer ¢ 03HAKOMIEHUS ¢ mpuOopaMu 1 000pyaoBaHUEM, ITPUME-
HSAEMBIMHU B TAHHOU padoTe.

3. Ha mabGoparopHom CTOJIE DOMKHBEI HAXOOUTHCA TOJIBKO MPEAMETHL, HEOOXOIUMEIE I
BBIITOJIHEHUS TAHHOU pabOTHI.

4. PacnonokeHue ammaparypsl Ha padodem CTOIe JOMKHO OBITE TAKUM, UTOOBI CXEMA CO-
€IMHEHUH MOTYyIWIACh HAN00Iee MPOCTON, HATJIITHON U paboTa ¢ anmapatypoun Osuta y10 0HOI.

5. KenarensHo, uTOOEI CXEMY COOMpaT OOUH U3 WICHOB OpUranel, a APYrUe KOHTPOIUPO-
BAJIH.

6. [Ipu cOOpke CIOKHBIX CXEM CIENYET BHAYAIE COEIUHUTE TJIABHYIO, MOCIEN0BATEIBHY IO
LIEITb, HAYMHAA COOPKY OT OJHOTO 3a)KMMd MCTOYHHUKA TOKA M 3aKAHUYUBAA HA IPYTOM, d 3aTEM YKeE

[MOOKJITIOYHTE MAPAJIICIBEHBIC I1CTTH.

TEM%H%%%%@KEMH, Oymer cobpana, HEOOXOAMMO yOE€AUTHECSA B MPABWIBHOW yCTa-

Ceptudmkar: 2C0000043ESABBB952205E7TBAS00060000043E
Bnanendd OBKE@es:;lBELEI OB, AREOLIEEQB, HBTDTpﬂch)DpMHTDpDB H PYKOATOK AOPYIHX PCryJIHPYIOIIHX

yCTPOMCTB.
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8. CobOpannas cxema 00A3aTeNpHO T0MKHA OBITE MPOBEPEHA MPEMOAABATEIEM W CTAP-
UM JIA00PAaHTOM U TOJIBKO C UX Pa3pPEIICHU MOKET OBITh BKIIOUEHA IT0]T HAIIPS/KECHHE.

9. ITpu BKmoyeHnHn CxeMbl 0C000€ BHUMAHUE CIENYET OOpaTUTh HA ITOKA3AHUA aMITEPMET-
POB U OPYTHX U3MEPUTENBHEIX MpHOOpOB. B Cciyuae pe3koro IBHIKEHUA CTPENKH aMIIEPMETPA K
KOHITY HIKAJIEI CXEMY HEOOXOIMMO HEMENIEHHO OTKIFOUYNTE OT UCTOUHUKA HAIPSAKECHUA.

10. Heobxoaumo OepexHO OTHOCUTECA K anmmaparype, UCnoas3yeMou B padbore. OO0 Beex
3aMEUCHHBIX HEMCIPABHOCTX UM ITOBPEKACHIAX CTYICHT JOJLKEH HEMEQJIEHHO COOOIMTE mpe-
MOQABATEMO WK Ta00paHTYy.

11. ITocne BeimoHeHus paboTEl CTyAEHT 00s3aH, HE pa3dupas CXeMel MOKA3aTh MOTYUEH-
HBIE JaHHEIE mpenoaaBaremo. Eciu pe3yasTarsl H3MEPEHUI BEPHBL, TO MPEN0IaBaTelb UX MOI-
MUCHIBAET. DKCIEPUMEHT C HEMPABWJIBHEIMU PE3YIBTATAMU CIEAYET MOBTOPUTE.

12. Cxemy cnenyer pazOUpaTe TOMBKO ITOCHE €€ OTKIIOYEHUS OT CETH.

13. Kareropuuecku 3anpeniaercs:

— TPOTATh PYKAMH OTOJIEHHBIE ITPOBOJAA M 4ACTH NMPUOOPOB, HAXOMANIAECA IO HAITPSKE-
HHUEM, 1Ak € €CIIU OHO HEBEIUKO;

— MPON3BOIUTE U3MEHEHUSA B CXEME MPH MMOIKTIOYEHHOM HCTOUYHUKE MUTAHUS;

— 3aMEHATH UM OpaTe 000pyIOBaHUE, WIM MPHOOPEL C IPYTruX padoumx MECT

— 0e3 pazpemenus IpenogaBaTensa WM J1a00paHTa;

— OTXOOWUTH OT NPUOOPOB M MAILIWH, HAXOIAIMIMXCA MOJ HANPSKEHUEM HIH OCTABJIATH
CXEMY IO HANPSDKEHUEM IpH 00padoTKe pe3yIbTaTOB U3MEPEHHH;

— OEpPEerpyKarb MPUOOPEI TOKOM WIN HAMPSKEHUEM, TPEBRIIIAIONINM HOMUHAIBEHOE 3HA-
JEeHUE.

[TpoBepky HayM UM, MOTABAEMOr 0 K CXEME MIIM NIEMEHTAM CXEMBI HAIIPAKEHUA HEOOXO-
OUMO IMPOU3BOIUTE TOJIBKO KOHTPOIBHOM JTAMITIOYKOM WM BOIBTMETPOM, COOTIOAA TPaBUIA TEX-
HUKH 0€30MaCHOCTH.

[Tpu pabore B mabopaTtopuu crenyer CTporo coOmonaTh MEPEI MPENOCTOPOKHOCTH, TAK
KaK SJIEKTPUUECKUN TOK, IPOXOOAMIMN UEPE3 TEMO YenoBeka, BenuunHoi B 0,025 A yixe aBasercs

OITACHEIM IS KU3HUA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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MUWHUCTEPCTBO HAVKHU U BBICHIET'O OFPA3OBAHIS POCCUMCKOU ®EJIEPALIUU
OEJIEPAJIBHOE 'OCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX]IE-
HUE BBICHIEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKHNI ®EJIEPAJIBHBIM YHUBEPCUTET»

[Taruropckmii uHCTUTYT (puiman) CKOY

MeToan4yecKue YKazaHUus

M0 OPTAHW3AIIMU U TPOBENEHUIO CAMOCTOATENBHOM PAOOTEI
no muciummie « CETEBBIE TEXHOJIOI'MHY B SJIEKTPOSHEPI'ETUKE»
IUISL CTYAEHTOB HANIPABIEHUS MTOATOTOBKH
13.03.02 DOnekTposHepreTHka U SJIEKTPOTEXHUKA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Copepxanue

Brenenne
1 OO0mias xapakTePUCTHUKA CAMOCTOATENLHON Pad0TEl 00yUaronierocs npyu u3yue-

HHHA OJUCITHUITITHHEI «CeTreBbpI€ TEXHOJIIOTHH B A1 CKTPOSHCPTCTHK Y

2 [Inan-rpaduk BEIMOTHEHNA CAMOCTOATENBHON PAOOTEI
3 KOHTPOIBEHEIE TOUKY ¥ BUABEL OTYETHOCTH IT0 HUM
4 Meromnueckne peKOMEH JALNH 10 U3YYEHUIO TEO PETUIECKOTO
mMarepuana
5 Yuebno-meroquueckoe u MH(POPMAINOHHOE 00ecTeueHne QUCIIUIITHNHEL
NIOKYMEHT NOJMNWCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBenenue

CamocroarensHas padoTa — mmaHnupyemas yueOHas, yaeOHO-UCCIeI0BATENL CKAA, HAYTHO-
HCCIIe0BATENBCKAS pab0oTa CTYAEHTOB, BEIITOIHAEMASN BO BHEAYIUTOPHOE (ay IUTOPHOE) BPEMH I10
3aJaHUI0 U OPH METOOUUECKOM PYKOBOICTBE MPEMONABATENA, HO 0€3 €ro HEMmOCPEOCTBEHHOTO
ydgacTus (MpU 4aCTUYHOM HEMOCPEACTBEHHOM YUACTHUH ITPEMOJABATENA, OCTABIISAIONIEM BEAYIYIO
OB 3a padOTOM CTYAEHTOB).

CamocrosarensHas padora ctyneHToB B BY 3e aBnsaercsa BawHEIM BUIOM y4€OHOM U HAYU-
HOU OEATEIBHOCTH CTYIEHTA.

Bengymas nens oprannzanym u ocyniectsieHus CPC nomkHa coBmagars ¢ Hebo 00yue-
HUSA CTYAEHTA — MOArOTOBKOM OakamaBpa ¢ BeicmM oOpazoBanuem. [Ipu oprammsamnumu CPC Bax-
HBEIM U HEOOXOIMMEIM YCIOBUEM CTAHOBATCS (DOPMUPOBAHUE YMEHHA CAMOCTOSATEIEHOU PadOTEL
IJI TPUOOPETEHNA 3HAHNH, HABBIKOB ¥ BO3MOKHOCTH O PraHU3aI My YIeOHOU U HAYIHOM JIEATE Th-
HOCTH.

Llenpro camocroaTensHOM pabOTEI CTYAEHTOB ABIAETCA OBIANCHUE (DYHIAMEHTAIBHBIMHU
3HAHUAMH, TPO(PECCHOHATEHBIMI YMEHUAMHU M HABBIKAMH JEATEIBHOCTH IO MPO(IIIIO, OTTEITOM
TBOPUYECKOM, UCCIEAOBATEILCKON AeATENpHOCTU. CamocTroaTensHas padora CTyaeHTOB CIoCo0-
CTBYET Pa3BUTHIO CAMOCTOATEIEHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH, TBOPYECKOTO

MOAX0Ja K PEMIEHUIO MPo0ieM yueOHOr0 U PO €ECCHOHATBEHOTO YPOBHSL.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Nencteutened: ¢ 19.08.2022 no 19.08.2023

109



O01Iad XapakTepHCTHKA CAMOCTOATEILHOH padoThI 00y4YaKierocs NpH H3y4eHHH

AHCHHILIHHLI «CeTeBble TEeXHOJIOTHH B IIEKTPOIHEPIETHRE»

CamocroarensHas padora - mmanupyemas yueOHas, yaeOHO-UCCIEN0BATENbCKAL, HAYTHO-
HCCIe0BATENBCK A pa00TA CTYAEHTOB, BEITOIHAEMAS BO BHEAYIUTOPHOE (ay IUTOPHOE) BPEMS TI0
3aJaHUI0 U OPH METOOUUECKOM PYKOBOICTBE MPEMOOABATENA, HO 0€3 €ro HEmOCPEOCTBEHHOTO
y49acThA (IIPH 9aCTUYHOM HEIMOCPEICTBEHHOM YUaCTHH IIPETIOABATEIA, OCTAB/IAONIEM BEAYILYIO
POk 32 padOTOM CTYIEHTOB).

CamocrosrensHas padora ctyneHnToB B BY 3e aBnsercsa BaxHEIM BUIOM yU4€OHON U HAyU-
HOU AEATEIEHOCTH CTyAeHTa. CaMOCTOoATENbHAS pad0oTa CTYJEHTOB UTPAET 3HAYUTENEHYIO POJIL B
PEUTHHTOBOM TEXHOJIOTHH 00yueHus. B cBsa3u ¢ stum, 00yuenune B BY 3e Bxmouaer B ceds nBe,
MPAKTUYECKH OJUHAKOBEIE MO O0BEMY M B3aUMOBIMAHUIO YACTH — IpoIecca 0O0ydeHus u mpo-
necca camoo0yuenus. [Tosromy CPC momxna crats 3 pEKTUBHOU U LIENEHATIPABIEHHON padoTON
CTyIEHTA.

K coBpemMeHHOMY CHENMATUCTY 0OMECTBO NMPENBABIAET JOCTATOYHO MINUPOKUHI MEPEYEHE
TpeOOBaHUI, Cpead KOTOPBEIX HEMATOBAKHOE 3HAUCHNE UMEET HAIMUME Y BEIITY CKHUKOB OTIPEe-
JIEHHBIX CITIOCOOHOCTEN U YMEHU CAMOCTOATENEHO JOOBIBATE 3HAHUA W3 PA3IUYHEIX HCTOUHHKOB,
CUCTEMATH3UPOBATE NOJIYICHHYIO HH(POPMALUIO, TaBATE OLUEHKY KOHKPETHOU (PUHAHCOBOM CUTY-
annu. GOPMUPOBAHUE TAKOTO YMEHHMS ITPOMCXOIUT B TEYEHUE BCETO NEpuoga OOydeHMs uepes
y4aCcTHE CTYAEHTOB B NMPAKTHYECKUX 3AHATHUAX, BBIMOIHEHHE KOHTPOJBHBIX 3a0aHUI U TECTOB,
HAMAICAHNE KyPCOBBIX M BBITYCKHBIX KBAMM(PUKAITMOHHEIX padoT. [ITpu sTOM camocTosTensHas pa-
00Ta CTYIEHTOB UTPAET PEHIAOIIYIO POJIb B XO€ BCETO yaeOHOTO mmponecca.

Bengymas nene oprannzanuu u ocymiectBiaeHus CPC nomkna coBnagars ¢ neikso 00yge-
HUSA CTYJEHTA — MTOJATOTOBKOM CIIEIUAINCTA U OakaimaBpa ¢ BeICIIMM 00OpazoBanueM. [Ipu opranu-
3auun CPC BaHBIM 1 HEOOXOOUMBIM YCIIOBUEM CTAHOBATCA (POPMHUPOBAHUE YMEHMA CAMOCTOS -
TEJILHOU pabOTHI IS MPUOOpPETEHN 3HAHUN, HABBIKOB M BO3MOKHOCTH OPTraHU3alMK yIeOHOU U
HAYTHOU IEATEITEHOCTH.

DopmMEI CAMOCTOATEIREHOM PAOOTEI CTYAEHTOB pasHOo00pas3Hel. B coorBeTcTBIHN ¢ paboue
OPOrpaMMOMN JUCIUIUIMHBL MPEITYyCMOTPEHBI CAEAYIONIME BUABI CAMOCTOATENLHOU padOTHL CTy-
IIEHTA:

- CAMOCTOATENBHOE U3YUCHUE JTUTEPATY PHI;

- CAMOCTOATCIBHOC PCIIICHUE 3a1a4,

W
- BHPSTIFOEFVPLEBOTO MPOEKTa,

Cepmudomkatr: 2C0Q00043ESABBBO952205E7/BAS00060000043E
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3adauamu camMOCTOATEILHOTO U3YUEHUS TUTEPATYPHI ABIISIOTCA:

. yrayOneHne U paClMpPEeHNE TEOPETHUECKUX 3HAHUIM;

. (popMHPOBAHNE YMEHUHM MCIOJIB30BATH HOPMATHUBHYIO, IMPABOBYIO, CHPABOUHYIO
OOKYMEHTALMIO U CIIENUAIBHYIO JTUTEPATYPY;

. pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYJEHTOB.

Llenv camocmoamenvnoco peuwienua 3aday - OBIaneHUE Npo(PeCCHOHATBLHEIMU YMEHHU-
AMH ¥ HABBIKAMHU JEATEIBHOCTH MO PO (irro Oy aynien IeaTeasHOCTH.

3adauamu CaMOCTOATEILHOTO PEILIEHUS 34049 ABJIAIOTCA:

. CUCTEMATH3AIMA U 3AKPEIUICHUE MOJIYYEHHBIX TEOPETHUECKUX 3HAHWUW U MPAKTH-
YECKUX YMEHUU CTYIEHTOB;

. (popMHUPOBAHHME CAMOCTOATEIBHOCTH MBINLIEHUS, CITIOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPEATHU3ALIHH;

. Pa3BUTHE UCCIENOBATEIECKUX YMEHUH.

Lenvio camocmoamenbho20 6bINOTHEHUA PACYCMHO-2pauiecKoll padompl 110 TUCLIH-
IJIMHE ABJIAETCS OBIANCHHUE (PYyHIAMEHTATEHBIMHM 3HAHUAMHA, MPO(PECCHOHATHFHBIMH YMEHUAMU U
HABBIKAMM JEATEIBHOCTH ITO MPO(PriIto, OIMEITOM TBOPYECKOM, UCCIEN0BATENLCKON IEATEIHHOCTH.

3adauamu TAHHOTO BUAA CAMOCTOATENLHOU pA0OTHI CTYAEHTA SBIISIOTCS:

. CUCTEMATH3ALMA U 3AKPEIUIEHUE MOJIYYECHHBIX TEOPETHUECKUX 3HAHWUW U MPAKTH-
JECKUX YMEHHUU CTYIEHTOB;

. yriayOneHne U pacliupeHne TEOPETUYECKUX 3HAHWH;

. (popMHPOBAHME YMEHUHM HCIIOJB30BATH HOPMATHUBHYIO, IIPABOBYIO, CHPABOUYHYIO
OOKYMEHTAIMIO U CIIEHUAIBHYIO JIUTEPATYPY;

. pPa3BUTHE MO3HABATEIBLHEIX CIIOCOOHOCTEN U AKTUBHOCTH CTYACHTOB: TBOPUYECKOMU
WHUIIMATUBEI, CAMOCTOATEIEHOCTH, OTBETCTBEHHOCTH U O PraHU30BaHHOCTH,

. (popMIpPOBAHME CAMOCTOATEIFHOCTH MBITILIEHUS, CITOCOOHOCTEN K CAMOPA3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO M CAMOPEATH3ALINH;

. pPa3BUTHE UCCIIENOBATEIECKUX YMEHUH,

. HCIIOJIE30BAHUE MATEpHAna, COOPAHHOTO U MOTYYEHHOTO B XOJ€ CAMOCTOATENb-
HBIX 3aHATHH HA CEMHHAPAX, HA NMPAKTUYECKUX U JIA0OPATOPHEIX 3aHATHAX, [IPU HATHCAHUU KyP-

COBOU pabOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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B pe3yneTare 0CBOEHMA MTUCHUILIMHEL (POPMUPYIOTCA CIEAYIONIMN MEPEUEHb IUIAHUPYE-

MBIX PE3yJIBTATOB O0OYYEHMA IO IHCIMILIAHE, COOTHECEHHBIX C IUIAHMPYEMBIMUA PE3YJIbTATAMHU

OCBOEHHUS 00pa30BATEILHON MPOTPAMMEL:

Koa, ¢popmynupoBka kommne- | Koxa, popmympoBka HHAUKA-
TEHUIHH TOpa

[Inanupyemeie pe3yabTaTel
00y4EeHMA M0 TUCIIUTLIHHE
(MO0 ), XapaKTEPU3YIO-
1€ STAIkI (POPMUPOBAHMA

KOMITCTCHIIUM, HHIUKATOPOB

[1K-3 Crocoben amantupoBarh TJT- 1 rix.3 OpHEHTHPYeTCS B

1 MOIHU(PHAIIUPOBATE CITEIHM AN -
b P COBPEMEHHBIX TEHIEHIMAX
3UPOBAHHOE TPOTPAMMHOE
pa3BUTHA TU(PPOBBIX TEXHO-
obecreuyeHue, METOIBI M aJiro- -
JIOTHH, BEIOUPAeT TEXHOJIO-
PUTMBI CUCTEM HUCKYCCTBEH-
MU WK IPOTPAMMHBIE CPEI-
HOT'0 MHTEJIEKTA U MAIIH-
CTBA AJIS1 PEUIEHUS MOCTAB-
HOTr0 00yueHus B npodeccuo-
JIEHHBIX 3a/1ad4.

HAJIBHON OeATEILHOCTH.

3HaeT KaHaJBI CBA3W, TEXHH-
yEeCKHe cpencrra coopa, me-

penadyu u 0OTOOPAKEHNUA OTIE-

PaTUBHO-AUCIIETYEPCKOU WH-

(popmarn.

Ywmeer oniernBaTs () PexTus-
HOCTh HPUMEHEHUS AJIBTEP-
HATUBHBIX TPUHIIUIIOB HEpe-
IaqdH TeJIeMeXaHHIeCKOH UH-

(popmarn.

Braneer HaBeIkaMil ympaBie-
HUA CUCTEM cOOpa, mepenadn
1 0TOOpaKEHN OMEPATUBHO-
TUCHETICPCKOUN HH(OPMALIAN

C UCTIOJIL30BAHUEM COBPE-
MEHHBIX U TTEPCHEKTUBHBIX

TCXHHYCCKHX CPCICTB

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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Inan-rpauk BuINOJTHEHHS CAMOCTOATE/ILHOH padoThI

Konrer peam-

O0BeM "4acoB, B TOM UHCJIE

Cpencrea u Tex- KonrakrHas
3yeMBIX KOM- | Bum mestemsHOCTH CTY-
. HOJIOTUH pabora c
MTEeTCHI[UH, HH- IICHTOB CPC Bcero
OLICHKH peroaaBa-
ouKaTopa(os)
TEJIeM
Ounas popma 00ydenus
3 cemecTp
CaMOCTOATENBHOE U3Y-
JeHHUE JIUTEPATYPEI IO CobecemoBanme | 69,255 7,695 76,95
[TK-3 Temam Nel-9
NJ1-1nx-3 [TonroroBka k nexuusam | CobecemoBanue 1.215 0.135 1,35
HoxroTosxa k mabopa- | (s o oname | 2.43 0,27 2.7
TOPHBIM 3AHITHIM
Hroro 3a 3 cemecTp: 72,9 8,1 81
Hroro: 72,9 8,1 81
3aougHas (popma 00yueHHs
3 cemecTp
CaMOCTOATENBHOE U3Y-
geHue ymreparypel mo | CoOecemoBanme | 87,21 9,69 96,9
[TK-3 Temam Nel-9
NJ1-1nx-3 [TonroroBka k nexuusam | CobecemoBanue 0,27 0,03 0.3
Hoxrorosxa x mabopa- | (s o oname | 1.62 0,18 1.8
TOPHEIM 3aHATHAM
Hroro 3a 3 cemecTp: 89.1 9,9 99
Hroro: 89.1 9,9 99
NOKYMEHT MOAMMCAH

3NEKTPOHHOW NOANMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E
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KﬂHTpﬂJ’lehlE TOYKH H BHIbI OTHE¢THOCTH 110 HHM

Ne Bun nesarensHOCTH CTYIEHTOB Cpoku KomnaecTBo
/T BEITTOTHEHU OaIoB
3 ceMecTp
l. JTaboparopuas padora No 2 6 Henensa 25
2. JTaboparopuas padora No 5 10 nemena 15
3. JTaboparopuas padora No 7 16 nenena 15
Hrtoro 3a 3 cemectp 55
Hroro 55

Maxk cumMansHO BO3MOKHBI 0arI 3a BECh TEKYIIAN KOHTPOIE MakCiMaIbHO BO3MO KHEIH

Oamni 3a BECh TEKYIINI KOHTPOJB YCTAHABIMBAETCA PABHEIM 55. Tekyniee KOHTPOIBLHO € MEPONPH-

ATUE CUMTAETCSA COAHHBIM, €CJIM CTYACHT ITOIy4nsI 3a Hero He Mmenee 60% oT yCTaHOBIEHHOTO 1A

TOT0 KOHTPOJIA MAKCUMAIBHOTO Oaruia. PEUTUHTOBEIN Oaiul, BEICTABIAEMBIN CTYIEHTY 34 TEKY-

1€€ KOHTPOJIEHOE MEPONTPUATHE, CIAHHOE CTYIEHTOM B YCTAHOBJIEHHEIE IPA(MKOM KOHTPOJIEHBIX

MEPOTPUATHHN CPOKH, OTIPEAECTAECTCA CAETYIONM 00pazom:

YPOBEHB BEINOJHEHUA KOHTPOJIBHOTO PerrrnHrosein 0Oamwi (B % 0T MaKCUMaJIbHOT O
3adaHUA Oanma 3a KOHTPOJBHOE 3aJaHUE)
OTJIMYHEIN 100
XOopommuit 80
VY 1OBIE€TBOPUTEITBLHEIN 60
HeynoBnerBOpuUTENBHEIN 0

0OyueHus.

JOKYMEHT MNMOANCcAH

3NEKTPOHHOW NOANMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToanueckue PEKOMEHTAIHHA M0 H3IYUYCHHIO TCOPETHYECKOI'O MaTepHaJia

CamocrosarenpHas padoTa CTyAE€HTa HAUMHAETCA C BHUMATEILHOTO O3HAKOMIIEHHSA C CO-
nepxaHuem yaueOHoro Kypca.

M3ydenue kaxa0il TEMEI CIEIy€eT HAUMHATE C BHUMATEIRHOTO O3HAKOMIEHH C HA00OpOM
BOIIPOCOB. OHU OPHEHTUPYIOT CTYAEHTA, MOKA3BIBAIOT, UTO OH JOJKEH 3HATH IO JAHHOWU TEME.
Bonmpocel TeMBI Kak OBl HAKITAABIBAIOTCS HA COOTBETCTBYIONIYIO ITIABY M30PAaHHOTO YUE€OHMKA WIIH
yueOHoro mocodus. B urore momkHO OBITE ACHBIM, KAKHE BOIMPOCH TEMBI YUEOHOTO Kypca U C
KaKOH riyOMHOM PACKPBITEL B KOHKPETHOM y4eOHOM Marepuae, a Kakue Boo0mie omynieHsl. 1 pe-
Oyercs TBOPUECKOE OTHOWIEHHUE U K CAMOMY COAEPKAHUIO U CIATIINHEL.

Bompocsl, cocTaBistonine ee coaep:xanne, 00IagaroT pa3Hoil CTENEHBI0 BAKHOCTH. ECTE
BOIIPOCEKI, BEITOMHAIONINE (DPYHKIIUIO JIOTHYECKON CBA3KHM CONEPKAHUA TEMBI M BCETO Kypca, UMe-
FOTCS BOIIPOCKEI OMMUCATEIBHOT0 WIN PA3bACHATEILHOTO XaPAKTEPa, a TAKKE HCTOPHIECKOTO IKC-
Kypca B 001aCTh M3y4aeMON TUCHUILTMHEL. BCe 5T BOMPOCKE! HE COCTABIIAIOT CYTH MOHA-THHHOTO,
KOHIIENTYAILHOT0 COAEPKAHUA TEMBI, HO HEOOXOIUMBI I LEJI0CTHOTO BOCIIPUATHA M3Y4AEMBIX
IpoOmem.

M3yuaemas muCHMILIMHA UMEET CBOM KATETOPHAILHO -IOHATUMHEBIN anmapar. HayuHnsie no-
HATUS — O9TO Ta 0a3a, Ha KOTOPOU CTPOUTCA Kaxnas Hayka. [loHATMas — y37I0BBEIE, OIMOPHEIE
MyHKTHI KaK HAYYHOTO, TAK ¥ Y4€OHOr0 MO3HAHMA, JOTHYECKUE CTYMEHU IBHKEHUA B ydede OT
IPOCTOTO K CA0KHOMY, OT ABJIEHUS K CYIIIHOCTH. be3 ACHOTO MOHNMAHWS MOHATHN yueda KpaiHe
3aTPYAHAECTCA, a COAepKaHnue MpuOOPETEHHBIX 3HAHUM CTAHOBUTCS TYCKJIBIM, PACTIIBIBUATHIM.

CTyaeHT DOIKEH NOHUMATh, YTO CAMOCTOATEIBFHOE OBIAACHUE 3HAHWAMM ABJIAETCA TJIAB-
HEBIM, OIpEAEIoniuM. Bricias mKoaa co34aeT OJI 3TOr0 HEOOX0 AUMEBIE YCIOBUA, TOMOTAeT Oy-
OYyIIEMY BBICOKOKBATM(DPUIITUPOBAHHOMY CIIEHUAINCTY OBJIAJETh TEXHOJIOTHEN CAMOCTOATEIBHOTO
MPOU3BOACTBA 3HAHUMU.

B camocrosrensHOn padoTe CTyaeHTaM MPUXOAUTCA UCIIOJIB30BATE JIATEPATYPY PA3INAU-
HBIX BUOB: HEPBOUCTOTYHUKH, MOHOTPA(HN, HAYYHBIE COOPHUKH, XPECTOMATHH, YUEOHNKH, YUI€0-
HBIE TOCO0OMA, KypHAIEI U ap. M3yueHue kypca npeanoaaraet 3HaKOMCTBO CTYAEHTOB € OOJIBIINM
00BEMOM HAYYHOU M YUEOHOM JIMTEPATYPEI, YTO, B CBOIO OUYEPENb, MOPOKIAET HEOOXOUMOCTH
BBEIPAOOTKH y HUX PAIMOHAIEHO-KPUTHYECKOTO IMOIX01A K U3YUYA€EMBIM UCTOYHHUKAM.

Yr00BI HE «YyTOHYTE» B OTPOMHOM O00OBEME PEKOMEHIOBAHHBIX €MY IJIS U3yYEHUA UCTOU-
HHUKOB, CTYyJIEHT, IPEKIE BCETO, NOIKEH HAYUUTHCS MPABUILHO UX 9uTaTh. [IpaBumsHOE uyreHue

Y
pPEKO MEP@}%%%%E%KGB NPENIOIAaraeT CICO0BAHNE HECKOJIBKAM HECIIOKHBIM, HO BECbMa
Ceptvdukat:  2C0000043E9ABBB952205E 7BA500060000043E
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[TpenBapuTenbHEIT MPOCMOTP KHUTH BKIIOUAET O3HAKOMIIEHHE C TUTYJBHBIM JIMCTOM
KHUTH, AHHOTAUUEH, IPEANCIOBUEM, OrjaBiaeHueM. [Ipu o3nakomienun ¢ ormaBneHneM HE00xo0-
IUMO BBEIJIEUTH PA3€IIbl, TJIABEI, Taparpa(sl, MPEACTABIAIONIME /11 BAC HHTEPEC, OErIo ux mpo-
CMOTPETh, HAUTH MECTA, OTHOCAMIMECS K TeMe (abd3ambl, cTpaHunbl, maparpa@sl), U MO3HAKO-
MUTECSI C HIMHU B OOMINX geprax.

Hayunrie n3nanusa COMpPOBOKIAIOTCA PA3IMIHEIMU BCHOMOTATEIEHBIMU MATEPUATAMA —
HAYYHBIM AIIapaToM, HOATOMY BaKHO 3HATh, U3 KAKMX OCHOBHEIX 3JIEMEHTOB OH COCTOUT, KAKOBEI
€ro () YHKIINH.

3HAKOMCTBO C KHUTOH JIYUII€ BCETO HAUNHATE C U3YYECHHU S AHHOTAIMN — KPATKOU XapaK-
TEPUCTUKU KHWIH, PACKPHIBAIOMIEH €€ COAEpkKaHWE, WIACHHYI0, TEMATHUYECKYIO M KAHPOBYIO
HAIPABJIECHHOCTh, CBEAECHUA 00 aBTOpE, HA3HAUYEHUE U OPyTHe 0COOEHHOCTH. AHHOTAIMA ITOMO-
raer COCTABUTH IIPEABAPUTENLHOE MHEHHUE O KHUTE.

['my0ke moHATE COMEPKAHNE KHUTH ITO3BOJIAIOT BCTYIUTEIBLHAS CTAThA, B KOTOPOH JAETCA
OLIEHKA COJIEPKAHUA KHUTH, 3aTPArMBAEMOUN B HEHU MPOOJIEMATHUKH, COAEPKUTCI UH(POopMAaIns o
KU3HEHHOUW U TBOPUECKOM OMOTpad)uit aBTOPA, BEICKA3BIBAIOTCS IMOJIEMUYECKUE 3aMEUaHUA, PA3b-
ACHAIOTCA OTAEIBHBIEC MOI0KEHUA KHUTH, JAIOTCA KOMMEHTAPHH U T.1. BOT mouemy 3HAKOMCTBO
C BCTYIIUTEIBEHOM CTATHEN MPEACTABIAETCA OUEHb BAXKHBIM: OHO MOMOTAET CTYIEHTY COPHEHTH-
POBATECS B TEKCTE PA0OTEL, OOPATUTE BHUMAHNUE HA €€ HAN00JIEE [IEHHEIE U BAYKHBIE PA3EIIEL.

Toit ke nenn comencTBYET 3HaKOMCTBO € OTJIABIEHUEM, MPENUCIOBUEM, MOCIECIOBHUEM.
Becpma mosie3HBIMHM SJIEMEHTAMM HAYYHOTO ammapara SBJIAIOTCA CHOCKM, KOMMEHTapuu, Tal-
JTWLEL, TpaPUKN, CIIUCKU TUTEPATYPEL. OHM HE TOJIBKO WIITIOCTPUPYIOT OTAEIBHEIE ITOJIOKEHU
KHUTH WIH CTATBEU, HO M CaMH MO Ce0€ ABIAIOTCA TOMOIHUTEIBHEIM UCTOYHMKOM MH(OpMaALH
IJI UMTATEA.

Ecmn unrarens 3auHTEpecoBaia Kakas-TO BRICKA3aHHAS ABTOPOM MEBICIb, HE HAILIEAMIAn
MOAPOOHOT0 OCBENIEHNA B JAHHOM UCTOYHHKE, OH MOKET 00PAaTUTHCA K TEKCTY UCTOYHHKA, YITO-
MHUHAE€MOT0 B CHOCKE, JIMO0 K UCTOYHHUKY, KOTOPBIM OH MOKET HAUTH B CIIUCKE JINTEPATYPHI, PeE-
KOMEHIOBAHHOW aBTOPOM IS CAMOCTOATENHHOTO N3YUECHUA.

CymniecTByeT HECKOIBKO (pOPM BEAECHUA 3ATTUCEH:

— 1u1aH (OpOCTOM U pa3BEPHYTHIN ) — HanOoIee Kparkas (popmMa 3armmucH OpOYUTAHHOTO,
MPEICTABIAIONIAA COO0M NepeueHb BOMPOCOB, PACCMATPUBAEMEIX B KHUT'€ WIH CTAThE. PazBepHy-
THIA TIJIAH TIPeAcTaBmaeT co0ou Oonee moapoOHyI0 3amUCh MPOYUTAHHOTO, C JETAIU3aIMed OT-

OEIBHEIX MOM0KEHUH U BEIBOJIOB, C BRIMMCKOM IIUTAT, CTATUCTUYECKNX JAHHBIX U T.4. PazBephy-

o v
TBIN nﬂa&%%%%ﬁ%ﬁ@(:m MOILTHHUK IIPU BBICTYIUIEHUHU C JOKJIaA0M HA KOHKPETHYIO TEMY Ha
Ceptudukat:  2C0000043E9ABBB952205E 7BA500060000043E
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— TE3UCHl — KPATKO C(POPMYIUPOBAHHEIE ITOJIOKEHN A, O CHOBHBIE MOI0KEHUA KHUTH, CTa-
ThU. Kak mpaBmio, T€3UCH COCTABIAIOTCA MMOCIE MPEABAPUTEILHOTO 3HAKOMCTBA C TEKCTOM HC-
TOYHHKA, OIPH €r0 MOBTOPHOM IMPOYTEHNU. OHHU MOMOTAIOT 3aIOMHUTE ¥ CUCTEMATH3UPOBATE UH-
(popmanuro.

CocraBieHne KOHCIIEKTOB

bosblIyio poss B YCBOEHHMM M MOBTOPEHUM MPOMIEHHOTO MATEPUANIA UTPAET XOPOIIMH
KOHCIEKT, COACPKaniui OCHOBHEBIE WU MPOYUTAHHOTO B YUEOHMKE U YCIBIIIAHHOTO B JEKIIUH.
KoncnekT — 510, o CymecTBy, HAOPOCOK, pa3BEPHYTHIH MJIAH CBA3ZHOTO PACcCKa3a Mo OCHOBHBIM
BOTIPOCAM TEMEI.

B kakol-TO Mepe KOHCHEKT PACCUUTAH (B 3aBUCHMOCTH OT MHAWBUIYAIBLHBIX 0COOEHHO-
CTEH CTYJEHTA) HE TOIBKO HA MHTEIUICKTYAJTIBHYIO U SMOI[HOHATbHYIO, HO U HA 3PUTEIBHYIO Ma-
MSATE, MPUUEM TEKCT KOHCIEKTA HEPEIKO ACCOILMUPYETCS €€ U ¢ TEKCTOM YUeOHMKA WIH 3AMMUCHI0
nekuuu. [Tostomy nerue 3amomuHaeTca ComepKaHUe KOHCIEKTOB, HAMMCAHHBIX pa3z0dopunBo, ¢
MOTYEPKUBAHUEM WJIM BEIAETICHUEM PAa3PAIKON KIIOYEBEIX CIOB U (ppas.

CaMOCTOATENFHO WU3YYEHHBIE TEMBI MPETOCTABIAIOTCS MPENOaaBaTeno B (POPME KOH-
CIEKTA, 0 KOTOPOMY MPOMCXOIUT coOecemoBanme. TeopeTuuecke TeMbl Kypca (OTIETEHEIE BO-
ITPOCHI ), BEIHOCUMEIE HA CAMOCTOATEIFHOE U3YUEHHUE, TPEACTABICHEI HUKE.

TunoBele KOHTPOJILHEIE 3aTAHUS U UHBIE MATEPHAJIBI, XaPAKTEPU3YIONIIUE ATAITE (PO pMU-
POBAHUA KOMITETEHIIAMN

Bompocsr nis codbecenoBanus

1. Uro naseiBaercsa cuctemoit JIY u TY, oCHOBHBIE MOHATHA.

2. YcnoBHeie 0003HaueHus oo0sema JIY u TY HA OMHOMMHENHBIX CXEMAX.

3. Crpykrypusie cxemsl cuctem Y u TY.

4. OyHKUMN CUCTEM TeIEMEXaHUKU: Teneynpasaenue (1Y), reneperymuposanue (1P), Te-
necurnanmzamus (1C), renensmepenue (TH).

5. OcuoBueie cucremel TM npumensaemsie B cerax 0,4-10 kB.

6. OnpeneneHue TENEN3MEPEHNA, OCHOBHBIE TEIEH3MEPIEMBIE BETUIUHEI B SHEPTETHKE.

7. OynkimonansHaa cxema [H.

8. JIBE rpyIIIBI CUTHAJIOB UIA CUCTEM TEIECUT HATH3AIUH.

9. ITorpemuocTu Tpakra npu nepegade Teaeu3MepeHuH.

10. CyniHoCTh TENEU3MEpPEHUIL.

11. YcrpoiictBo wactoromepa.

1%@%&%&%@“1@3 TOKa, HAMPAKEHU, MOITHOCTH.
Ceprucbuar: zr:.::rcicr 04 9#5&%&15EEDEE?BASGGﬂEGﬂﬂGﬂdSE
Bnageneuy; e yguaﬁm W BPHU-IEHHH B lIHCTDT}’.

14. U3mepurensneie npeodOpazoBaremu B cuctemax TH.
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15. JIga cnmocoda TeneperyampoBaHus.

16. JIuausa CBA3U U KaHAIEI CBA3U.

17. Ilponyckuas cnocobHocTs kaHanoB CBa3u (KC).

18. CTpyKTypHBIE CXEMBI OPraHU3AIUNA KAHATIOB CBA3M.

19. luckpeTHpIe KaHATE CBS3U.

20. Pabora kanana ¢ ammiuryagaou moaynainuen (AM). JlocTtonHCTBA U HETOCTATKH.

21. Ocunnnorpammer AM curnanoB u cnexrp gactor AM konebanmii.

22. Kaname! ¢ vactornou moaysanuen (UM). OcHOBHBIE 7OCTOMHCTBA U HETOCTATKH.

23. OcuwinorpaMmbl UMITYJIBCHON IocnenoBarensHoCcTH UM konmedannii u CrieKTpHI 4a-
CTOT (COCTABJIAIONINE, HHAECKC MOIVIISIIHH).

24. Kaname1 ¢ (ha30BOM MO Iy JIAIMEN.

25. Kanane! ¢ oTHOCHTENRHOU (PA30BOU MO IYJIALIUEH.

26. OcuunnorpaMMel CUTHAIOB TTPU ()a30BOM M OTHOCUTENBEHOM (pa30BOU MO Iy JIAIHH.

27. PaboTa nCTOYHUKA OMOPHOTO CUTHAMNA, CIIOCOOBI MOMyYE€HUA OMOPHOTO CUTHANA.

28. IIpeumymniecTBa opranu3anuu kaHamnos cBa3u no JIOII.

29. CrpykTypa nenenus kanamnos cBa3u mo JIDII (mo gacrore).

30. Cnoxnerii BY kanan u ero cocrapnsaroniye. JIMHENMHEIN BEICOKOUYACTOTHEIN TPAKT.

31. I'pynnoBoe ycrpouctso TM, 00nacTe npuMEHEHN U HA3HAUEHUE.

32. Pexxkum paboThI rpymmoBeIX yeunurenei. Oco0EHHOCTH OpraHu3alui KAHAIOB CBA-3H.

33. Hu3Kk049acTOTHEIE KAHAEI CBA3H.

34. Kanauns! cBsa3u B ceTax 0,4-10 kB u ux xapakrepucruka.

35. Cxema obOpazorannsa kanana cBa3u no JIDII (paza-zemma).

36. Cxema oOpaszoBanns kanana ceaszu no JIDII (¢a3za-gaza).

37. Cxema oOpazoBannsa kanana ceasu no JIDII (2 ¢aszsr-gaza).

38. Cxema oOpazoBannsa kanana csa3u no JISII (3 dazer-3emua).

39. Cxema oOpazoBanns kanana casu no JIDII (3 ¢asen).

40. Cxema moakmoueHus Moaema ((pasa-¢aza) na kourpompyemom nyHkre (KIT).

4]. Cxema nogkmouenus moaema (2 ¢aswi-(paza) va konrponupyemom myHkre (KIT).
42. Cxema moakmoueHua moaema (3 ¢assr) Ha koHTpompyemoM myHkTe (KIT).

43. Cxema noaxmoueHua Moaema (3 ¢asei-zemund ) Ha KoHTpoupyemoM myHkTe (KIT).

44. Cxema noaxmouenua moaema (3 ¢assr) Ha nyHkre yopasaenus (ITY).

45. Cxema moakmoueHus Moaema (3 ¢assi-3emist ) Ha myHkre ynpasaeHus (ITY).

%ﬁgﬁ{%ﬁ%ﬁm monema (2 ¢azsr-(aza) va myuakre yopasiaerus (ITVY).

Ceptuchukar:  2C0 9AB8BI52205E7BA500060000043E
Bnaneneu; 54313 KEMA HpaxmoneHna moaema ((asza-(asza) na mynkre ynpasiaenus (ITV).

48. Haznauenue ammaparypsl, BXOIAMIEN B BRICOKO9ACTOTHRIM (BY) kanan cea3u.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

MudopmarinoHHbIE TAPAMETPEI MO EMA.

OCHOBHEIE JIEMEHTEI MOZIEMA EPEAYH, €T0 CXeMa U padora.
OCHOBHBIE JIEMEHTEI MOZIEMA IPUEMA, €T0 cxema u padora.
Teopusa nepenaun napopmanum.

CrpykTypHas cxema nepegadu HH(POPMATIIH.

Knaccuukanmsa nH(pOPMAIMOHHEIX CUTHAJIOB.

[Tpu3naku nenenns nH(OPMAIMOHHEIX CUTHAIOB.

Onpenenenne KOJIMYECTBA TTEPEIaBAEMOUN HH(DO pMAITUH

MMy neCHBIE PU3HAKWA CUTHAJIOB.

KBaHTOBaHME MO AMIUTUTY IE.

KBaHTOBaHME MO BPEMEHM.

KBaHTOBaHME MO YPOBHIO U BPEMEHMU.

Monyanma u 1emMoxy nArms.

Buael MOIynALMYA CUTHAIOB.

AMIUIMTYIHBIN TETEKTOP.

YacTOoTHEIN AETEKTOP.

PaboTa orpaHMIHTENS MAK CUMATBHBIX AMILUTUTY/I.

Koauposanue nadpopmarmm.

[Tomexu 1 MOMEXOYCTOMIUBOCTE. O0OMIME MOHATHA.

XapakTep aiJUTUBHBIX TOMEX.

Knaccudukanmsa agauTHBHEIX TOMEX

Meper M0 MOBBIIEHHUIO TOMEXOYCTOMUNBOCTH NEPENABAEMON MH(OPMALHH.
Koppektupyronie 1 moMexX03anuTHEIE KOael. O0mme ceenenus.
Paznenumeie O1ouHbIe KOIBI. KO ¢ YeTHBEIM KOJIMUYECTBOM €IHHHII.
Kon ¢ mpoBepkoM HAa 4ETHOCTE. KO C MOCTOAHHBIM BECOM.
Konaer Xemmunra. Kon ¢ KOIOBEIM pacCTOAHUEM PABHBIM TPEM.
CucTEMBI C MOBTOPEHUEM IEPEIadN UH(OPMATIHH.

Cucremsr JIY u TY ¢ oOparnoii cBs3b10.

3amady v CTPYKTypa OHMEPATUBHO-IUCIIETYEPCKOTO YITPABIEHUA JIEKTPOSHEPreTHYE -

CKHUMH CHCTEMAMH

78.

HMupopmarmmonneie 0CHOBEI yIIPaBIeHU (Co00menne, nHpopMaius, CUTHalI, IIOMEXH,

KOIUPOBAHUE)

T&WWHBEMHE XAPAKTEPUCTUKH OMEPATUBHO-IUCIETIEPCKON HH(OPMAITTH

Ceptudomkar: 2C00Q0004 EABSL%BEEEDEETBASﬂDEEDDG 043E
Bnapneneuy: L”E%ﬁggﬁm m Pﬂ{(ﬁﬂpMﬂuPﬂ’I, HE‘pE‘HD COUHKH }ﬂ{q) DpMﬂHPﬂ[.

81.

CUrHaibel Kak MaT€PUAIBHBIE HOCUTENH HH(POpPMAIIUH, JOCTOBEPHOCTE ITEPENAYH
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OMEPATUBHO-AUCIIETUEPCKOUN HH(O PMATIHH.

82. Texnmueckue cpencrsa cOopa, nepenadn U 0TOOpaKEHUI ONIEPATUBHO-
TUCTETIEPCKON HH(OPMALIAH.

83. Ouenku kagecTra nepesadyv HH(POPMALTUN, CUCTEMBI TEJIEMEXAHUKH.

84. MukponpoueccopHbI€ TEAEKOMITIEKCE, CUCTEMBI TEIE00pa00TKM JAHHEIX.

85. ABTOMATU3UPOBAHHEIE CUCTEMEI YIPABIEHU B SJIEKTPOSHEPTETUKE, (PYHKIIMU U HPUH-

nuel mocrpoenua ACY sHepreTuuecKkux 00BEeKTOB

AOKYMEHT MNOANMCAH
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Nencteutened: ¢ 19.08.2022 no 19.08.2023

120



Yueono-memoouueckoe u unpopmauuonmnoe odecneueniie OUCHUNTUH b

Ilepeuenv ocHO6HOU U OONOIHUMENBHOU JTUMEPAMYPbl, HEOOXOOUMOU 018 0CEOCHUA
OUCHUNTUHbI

Ilepeuenv ocnoeHoOl TUmMepamypbl:

1. Japonos, /[. H. Oprannzanusa npoTUBOABAPUIHOTO YOPABIEHUSA B SHEPTOCHUCTEMAX :
yuebnoe nmocodue / 1. H. [lagonos, E. A. Kpotkor. — Camapa : Camapckuit roCyIapCTBEHHBIN
texunueckul yausepcurer, ObC ACB, 2020. — 74 ¢. — Texkcer : snekrponnsnt // Lupposoi
00pa3oBaTenbHBIN pecypc [PR SMART : | caitr]. - URL:
https://www.iprbookshop.ru/105040.html

Ilepeuenv OonoHUmMEIbHOU TUMEPAMYPbL:

. Kanentnonok, E. B. OnepatuBHoe ynpaBieHHe B SHEProCUCTEMAX : yaeOHOE mocobdue
/ E. B. Kanentnonok, B. I'. [Ipokonenko, B. T. ®enun ; nox penakiueit B. T. ®equn. — Munck
: Bermosnmas mkomna, 2007. — 351 ¢. — ISBN 978-985-06-1260-1. — Tekct : snekrponHsI //
[lupposoir  oOpazoBarensnsnt  pecypc PR SMART :  Jeairt]. —  URL:
https://www.iprbookshop.ru/20103.html

Ilepeuens yueono-memoouudeckozo ofecnedeHus CamoCmoamenbHou padomol 00y 4aro-
WUXCA RO OUCHUNTTUHE

1. Meroguueckue ykazanusa M0 BBIMTOJIHEHUIO TA00pATOPHEIX padoT mo auciumuinHe «Ce-
TEBBIE TEXHOJIOTUH B SJIEKTPOIHEPTETHUKEY.

2. Merognueckue ykasaHusd IO OPraHu3aluy U IMIPOBEICHUIO0 CAMOCTOATENBLHON PadOTEI

MO JHUCIHITIIHMHE CeTeBrle TEXHOJIOTHH B JICKTPOSHCPICTHKEY .

Ilepeuens pecypcos ungpopmayionno-menekomMmynukayuonnou cemu Humepuem, ne-
00X00UMBIX 071 0CBOCHUSA OUCHUNTUHDI

L. http://www .biblioclub.ru -OBC "YnHupepcurerckas oubmorexa onnaitn"

2. http://www.iprbookshop.ru/ - Dnekrporno- omdmoreunas cucrema [PRbooks
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