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1 TunoBble TEXHOJOTHYECKHUE MPOLECCHI, 321a4¥ ABTOMATU3AIUH

1.1 OcHoOBHBbIE IOHATHS

ABTOMAaTH3UPOBAHHAS CHCTEMA YHPABJICHHUS] TEXHOJOTMYECKUM MPOLECCOM
(ACYTII) npennasHaueHa Juisi BBIPAOOTKM M pealu3alldy  YNPaBIISIONIMX
BO3/ICHCTBUI HAa TEXHOJOTHUYECKUN OOBEKT YIIPABIICHHUS.

Texnonornyeckuit o0ObekT ynpasiaeHus (TOY) — 53TO COBOKYNHOCTb
TEXHOJIOTUYECKOr0  00OpYyIOBaHMS U PEATM30BAaHHOTO HAa  HEM 1O
COOTBETCTBYIOIIUM MHCTPYKLUSM WIHM PErJlaMEHTaM TEXHOJOTMYECKOT0 Mpolecca
IIPOU3BOJICTBA.

K TexHonormueckum 00beKTaM yrpaBiIeHUs] OTHOCSTCS:

® TEXHOJIOTMYECKHWE arperaTbl M YCTAHOBKM (TpYyNIbl CTAHKOB),
peaNn3yoUIMe CaMOCTOATEIbHBIN TEXHOJIOIMYECKUI IPOLIECC;

® OT/EJIbHbIE MPOU3BOACTBA (ILI€XH, YYACTKU) WM MPOU3BOJCTBEHHBIN
MPOLIECC BCEr0 MPOMBIIUIEHHOTO MNPEANPUITHS, €CIH YIpaBICHHUE
STUM MPOU3BOJCTBOM HOCUT B OCHOBHOM TEXHOJIOTMUECKHI
XapakTep, T. €. 3aKJII0YAETCs B PeaAIM3aluy PALMOHAIBHBIX PEXXUMOB
pabOThI B3aMMOCBSI3aHHBIX arperaroB (y4acTKOB, IPOU3BOJICTB).

TepMuHnbl W ompeneiaeHWss  OCHOBHBIX —~ NOHATHUH B oOsactu
aBToMaTH3upoBaHHBIX cucteM pekomeHaytoTcss [OCT 34.003-90 ans npuMeHeHus
B HAYYHO TEXHUYECKOM, CIIPABOYHOMN U yUueOHOU JTUTEepaType.

Texnonocuueckuu npoyecc — 3TO COBOKYIIHOCTb B  OIPEACIICHHON
MOCJIEIOBATEILHOCTH BBIMOJIHSAEMBIX OMNEpanuili 1o mnepeBoay (mepepadoTke)
UCXOHOTO Marepuana (mpoaykra) B TpeOyemoe coctosiHue. Tpebyemoe
COCTOSIHHE (Ka4yeCTBO) MPOAYKTA OIPENENSIET MOCIEA0BATENBHOCTD BBINOJHEHUS
TEXHOJIOTUYECKUX  OMNepaluid U  PEeKUMbl  pabOThl  TEXHOJOTUYECKOIO
o0opyaoBaHUSI.

Asmomamuyueckuii npoyecc. TPOIECC, OCYIIECTBISIEMbIH 0€3 ydacTus
YeJI0BeKa.

Aemomamuzupoeannvlii  npoyecc.  TPOUECC, OCYIIECTBISIEMBIA  IPH

COBMCCTHOM Y4YaCTHH YCJIIOBEKA U CPEACTB aBTOMATHU3al1H.
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Cucmema — COBOKYIHOCTb JJIEMEHTOB, OOBEAMHEHHAs CBSI3AMH MEXKIY
HUMHU U 00JIafaronas onpeeIeHHON EeJTOCTHOCTHIO.

Asmomamuzuposannas cucmema (AC). cuctema, cocTosias U3 rnepcoHasna
U KOMIUIEKCA CPEACTB AaBTOMATU3AllMM €ro JIeATeNbHOCTH, peaJu3ylolas
UH()OPMAITMOHHYIO TEXHOJIOTHIO BBHITTOJTHEHHS YCTAHOBICHHBIX (DYHKITHIA

Ynpaenenue: COBOKYITHOCTb L[EJICHANIPABJICHHBIX JICVICTBH,
BKJIIOYAIONIASIOIICHKY ~ CUTYyallMd COCTOSHHMSI OObEKTa YINpaBlICHUS, BBIOOD
YOPaBISAIOMIUX BO3ACHCTBUM U UX PEATU3ALIHIO.

Texnonocuueckuii o6vexkm ynpasienuss (TOY) - 00BEKT ynpaBicHHS,
BKJIIOYAIONINI  TEXHOJIOTHYECKOE OOOpyJOBaHHME U peau3yeMblii B HEM
TEXHOJIOTUYECKUN MPOILIECC.

Cucmema J10KANILHOU ABMOMAMUKU. CUCTEMA YCTPOMCTB aBTOMATHKH,
aBTOHOMHO peajiu3yIoliasi yrpaBJIeHUE yIpaBJIEHUS TEXHOJOTHYECKUM OOBEKTOM
YIPABJICHUS WIH €r0 YacThI0, TM00 (pyHKIMIO KOHTPOJs 32 TOY uim ero vacrtolo.

Asmomamu3zupogarHulil NPOU3800CMBEHHDLLI KOMNJIEKC -
aBTOMATU3WPOBAHHBIN KOMILJICKC, COTJIaCOBaHHO OCYLIECTBIISIOIINN
aBTOMATH3WPOBAHHYIKD  MOJATOTOBKY  IPOM3BOJCTBA, CaMONPOU3BOJCTBO U
yIpaBJIE€HUE UM.

Paznuyaror n1Ba ypoBHst ACY (aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABIICHHUS) —
ACYVII (aBTOMaTU3UPOBAaHHBIE CUCTEMBI yIpaBJICHUs Mpou3BojcTBoM) U ACY TI1
(aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS TEXHOJOTMYECKUMHU MPOIIECCaMu).

Oynkmus ACVYII 3akimogaercs B coope, 00paboTKe, XpaHSHUH U Teperaye
uHopMaIuu, HEOOXOAUMOW JUIsi ONTHUMHU3AIMMU YMPABICHUS TIPU IOMOIIU
amnmapaTHbIX CPEJICTB, a MNPUHATHE PEIICHUH pean3yeTcsi YeJIOBEKOM-
PYKOBOJUTEIIEM.

ACYVII He MOTYT OBITh MOJTHOCTHIO aBTOMATHUUECKHUMH.

ACY TII — aBToMaTu3MpOBaHHAsl CUCTEMa YIIpaBJICHUs, 0O0ecIleurnBaroas
aBTOMATU3UPOBAHHBIN cOOp, XpaHeHHME W 00paboTKy uWHGOpPMAIUU O XOJe
MPOTEKAHUSI TEXHOJOTHYECKOro TPOIecca, a TaKKe BbIJIauy YIPaBJISIOMINX

Bo3jeiicTBuil HAa TOY B COOTBETCTBUU C IPUHATHIM KPUTEPUEM YIIPABICHUS.
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Cucrema ynpanenusi siBiusiercs ACY TII B ToMm ciywae, e€cid OHa
OCYUIIECTBJISIET YNpaBIE€HUE TEXHOJOTUYECKHUM OOBEKTOM B peajlbHOM MacIiitade
BPEMEHH, M €CIM B BBIPAOOTKE M peaTu3alliyd pEHICHUH IO YIPaBJICHUIO
YYaCTBYIOT CPEICTBA BHIYUCIUTEILHON TEXHUKHU, IPYTUe TEXHUUECKUE CPEJICTBA U
YeJI0BEK-OIepaTop.

Paznuuaror cnenytromue Buasl ooecnieuenust ACY TII:

Opeanusayuonnoe obecneuenue  aAGMOMAMUIUPOBAHHOU — CUCTIEMbl -
COBOKYIHOCTh JOKYMEHTOB, YCTaHABIMBAIOIINX OPraHU3alMOHHYIO CTPYKTYDY,
npaBa W OOS3aHHOCTH IOJIb30BATEIEH M 3KCIUlyaTallMOHHOro mnepcoHana AC B
yCIOBUSX (DYHKUIMOHMPOBAHUS, MPOBEPKU M oOecnedeHus paboTOCHOCOOHOCTH
AC.

Memoouueckoe  obecneuenue — asmMOMAMU3UPOBAHHOU  CUCMEMbl -
COBOKYIMHOCTh JIOKYMEHTOB, OINMCBIBAIOIIMX TEXHOJIOTHIO ()YHKIIMOHUPOBAHUS
AC, MeTozbl BBIOOpA ¥ MPUMEHEHHUS NOJIb30BATEISIMU TEXHOJIOTHYECKUX PUEMOB
JUISL TIOJIyY€HUS KOHKPETHBIX pe3yibTaToB Ipu (pyHKIHoHUpoBaHUN AC

Texnuueckoe obecneyenue agmoMamu3upoO8arHHOL CUCHEMbl: COBOKYITHOCTh
BCEX TEXHUUYECKHUX CPEJCTB, UCIIOJIb3YEeMbIX MpH (PpyHKIHOHMpOoBaHUU AC

Mamemamuueckoe  obecneuenue  aBMOMAMUSUPOBAHHOU — CUCHEMBL:
COBOKYIMHOCTh MaTEMaTUYECKUX METOJOB, MOJAEJIEH U aJrOPUTMOB, TPUMEHEHHBIX
B AC.

IIpoepammnoe obecneuenue a8mMoMamu3upo8aHHoOU cucmemyi:
COBOKYITHOCTh MPOrpaMM Ha HOCHUTENSIX IAaHHBIX M MPOTrPaMMHBIX JIOKYMEHTOB,
OpelHa3HayeHHass  JJid  OTJIaJKH,  (YHKIUOHHUPOBAHHA M  IPOBEPKHU
pabotocnocooHnoctu AC.

Hugopmayuonnoe  obecneveHue  a8MoMaAmMu3upoOBaAHHOU  CUCHEMDb;
ungopmayuonnoe obecneuenue AC: COBOKYNHOCTH (OpPM  JTOKYMEHTOB,
KJIacCU(PUKATOPOB, HOPMATUBHOM 0a3bl M PeaAIM30BAHHBIX PEIICHHUN MO 00beMam,
pa3MenieHuo 1 popmam cymiectBoBanus uHpopmManuu, npuMensemoit B AC npu

ee GyHKIMOHUPOBAHUH.



Jlunesucmuueckoe  obecneueHue  ABMOMAMUIUPOBAHHOU  CUCMEMbL,
nunesucmuyeckoe obecneuenue AC: COBOKYNHOCTb CPEACTB U TpaBui s
dbopManu3aM  €CTECTBEHHOTO  SI3bIKA,  HCIOJB3YEMBIX  MPHOOIICHUU
MOJIb30BATENIE M AKCIUTyaTallMOHHOTo mepcoHara AC ¢ KOMIUIEKCOM CpEJCTB
aBToMaTu3aluu rnpu pyHkuruoHupoanuu AC.

IIpasosoe obecneuenue agmomamusUpoOBAHHOU CUCEMbI. COBOKYITHOCTH
NPaBOBBIX  HOPM,  PErIAaMEHTUPYIONIMX  TPABOBbIE  OTHOUICHUS  TMpHU
¢ynkmuonupoBanun AC W IOpUAMYECKHH ~ CTaTyCc  pe3yjibTaToB €€
(YHKIIMOHUPOBAHMSL.

Ilpumeuanue. IlpaBoBoe oOecnedyeHHE pPEATU3YIOT B OpPraHU3alIOHHOM
obecrnieuenuu AC.

Opeonomuueckoe  obecneueHue  aABMOMAMUZUPOBAHHOU  CUCMIEMbL!
COBOKYITHOCTh  peaJin30BaHHbIX pemeHnd B AC 1o  COIIacOBaHMIO
TICUXOJIOTHYECKHUX, NCUXO0(U3UOIOTHUECKUX, aHTPOTIOMETPUUYECKHUX,
(U3MONIOTMYECKUX XapaKTEepUCTHUK M BO3MOXKHOCTEH mosb3oBareneit AC ¢
TEXHUYECKHMHU XapaKTEePUCTUKAMH KOMIUIeKca cpeAcTB aBromaTtu3anuu AC u
napaMmeTpamu padbodeit cpebl Ha padbounx mectax nepconana AC.

Haubonee ob6mee mnpeacraBienue o (yukuuonupoBanun ACY TII u ee
KOMIIOHEHTOB MO>KHO TMOJIY9HUTb, UCTIONB3YS pa3InIHbIC BUIBI MOJICTICH.

Hugpopmayuonnas mooenv. Mopaenb 00BEKTa, MPEICTaBICHHAs B BUJE
uHGOpMAIlMK, ONHUCHIBAIOIIEH CYIIECTBEHHBIE [JIsI JAHHOTO PAacCMOTPEHUs
napaMeTpbl U NEpPEeMEHHbIe BEIWYMHBI OOBEKTa CBS3M MEXKIY HHUMH, BXOIbl U
BBIXOJIbI 00BEKTa W TO3BOJISIONIAS MyTEM MMOJaud Ha MoJeilb WUHpopManuu o0

HN3MCHCHUAX BXOJHBIX BCJIMYHUH MOACIIMPOBATE BO3MOXKHBIC COCTOAHHA 00BEKTA.
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Pucynok 1.1. O60611eHHOE npecTaAB/IeHHE TEXHOJI0THYECKOr0 00beKTa yIpaBJIeHH:
X1...Xn — MHOKeCTBO BXOAHBIX BeJIMuMH; Y1...YK — MHOKeCTBO BHIXOIHBIX BEJIUYHH;

F1...Fz — MHOkecTBO caydaiiHbIX BHeInHUX Bo3aeicTBuii; Ul...Uq — MHOkeCTBO
YIPABJIAKIIMX BO3ACHCTBUHI

Kak Bumno u3 pucynka 1.1, Ha TOY B037eHCTBYIOT BXOJHBIC BEIMYMUHBI
X1...Xn, mocTtynaromuye OT IPYyTHX 3JIEMEHTOB ITPOM3BOJCTBEHHOIO IMpoLecca,
BHemHUe BozaeicTBusi F1...Fz co cTopoHbl OKpyXaromieil cpeabl, HOCAIINE
CIy4allHbId xapaktep W ynpasisitomue BozgerctBuss Ul...Uq co cTOpoHbI
CUCTEMBI yIIpaBiieHUsA. B pe3ynbrare OelCTBUS NEPEUUCICHHBIX BO3JICUCTBUN U
cBoiictB TOY Ha ero BbIxojie (OpMUPYIOTCS BBIXOAHBIC BenwmuuHbl Y 1...Yk.
OcHoBHBIM oTianureM TOY oT H3BECTHOIO M3 Kypca aBTOMAaTHKU (TE€OpUr
ABTOMATHYECKOTO PETYIHPOBAaHUS) OOBEKTA PETYIMPOBAHUS SIBISICTCS HAJTUYHUE B
oOIIEM CiTy4ae MHOKECTBA BXOJHBIX M BBIXOJHBIX BEJIMYUH, a TAKXKE pa3/ielicHue
BXO/IHBIX U YIPABIAIOIIAX BO3ACUCTBUIN. Tak KaK MHO>KECTBO BBIXOJHBIX BEJIIMUMH
HAaXOJMUTCA B (PYHKIMOHAIBHOW CBA3M C BXOJHBIMH, BO3MYIIAOIIUMH U
YOPABJISIIOUIMMHU BO3JIEUCTBUSIMU, TO MareMarnueckas mozaenb TOY B o01iem Buze

IpesCTaBiIsieT CO00M cUCTeMY YpaBHEHHUI U HEPaBEHCTB:

rge 1 [Lk].

OFp AHUYCHUA Ha BBIXOAHBIC BCJIIMYMHBI COCTABJIAIOT COBOKYIIHOCTDH

TEXHOJIOTHYECKUX PEXKHMOB, B KOTOpbIX MOXeT Haxoautbcs TOY. lnd
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VIOPOIICHUS OMHCAHMS CIOXKHBIX OOBEKTOB WX TPEACTABIAIOT B BUAC
COBOKYITHOCTH 00Jiee MPOCTHIX OJIOKOB ¢ ()YHKIIMOHATBHBIMUA U YIPABJISIOIIUMA
cBs3siMUA. COBOKYITHOCTh TEXHOJIOTHUECKUX PEKUMOB OJIOKOB OIMPEACISIET PEKUM
TOY.

Ha pucynke 2 mokazano obmiee npeacrasieane ACY TII. Muadopmarms o
BXOJIHBIX BO3JICHCTBUAX, TEKYIIUX 3HAUYCHUSAX BBIXOIHBIX BETUYNH M, B HEKOTOPBIX
Cllydasx, O BEIMYMHAX YCTaBOK JIOKAJIbHBIX aBTOMATHUYECKUX PETYIATOPOB,
Bxoasmux B TOVY, moctynaer B CUCTEMY yIpaBieHUs, KaK TMPABUIIO, TTPH TTOMOIIN
TaTYUKOB. Takke MOTyT MCHOJB30BAThCS JATYMKH BO3MYIIAIOIIMX BO3JIEHCTBUIMA

(na pucynke 1.2 He oKa3aHo).

Fl L Fz
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Pucynok 1.2. Hau6oJuiee o0mee cxematuunoe npeacrapienue ACY TII: rl...rj —
COBOKYNMHOCTH 3HAYEeHH I MapaMeTPOB, XapaKTePU3YIOIIHX M0JI0KeHHEe ABTOMATHYECKUX
peryasaTopoB, Bxoasimmx B TOY

Takum oOpa3zoM, cucTemMa yopaBieHHs (DYHKIIMOHHUPYET Ha OCHOBE
uHpOpMAIUK 0 3HaYCHHUIX Xi, Yi, I ¥ TEXHOJIOTHYECKUX pekuMax pabotel TOVY.
[Ipu pazpabotke ACY TII onpenensieTcsi COBOKYMHOCTh TOYEK KOHTPOJIA, C
KOTOPBIX B CUCTEMY YINpaBICHUS MOCTyMaeT WH(OpMaLUs OT JaTYMKOB, U TOUEK,
Ky/a TOJAIOTCA YNPABJISIOUINE BO3JCHCTBUS OT HMCHOJHUTEIbHBIX 3JIEMEHTOB.
CrnenoBaTenbHO, YIpPaBIECHUE MOKHO TPEICTaBUTh Kak WHOOPMAIMOHHBIN

npoiiecc (pucyHok 1.3).
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BripaboTka YHPaBIAIOIHE
BOSOCHCTBHIA

:

PEEI.]'IHEIR]I HA YVIIPpaBTAKITHE
KOoMaHT

v

H3MeHeHHE BEIX0IHBIX
penHdHH TOYV

Pucynok 1.3. Ynpasienue kak nHGpopMauHOHHBII npouecce

1.2 Crpykrypnusble pemienust ACY TII

Bo03MOXHBI Tpr OCHOBHBIX CTPYKTYpHBIX pemienus ACY TII:

Llenmpanuzoeannaas ACY TII, B KOTOpPOW HCIONB3YETCA YHPABIAIOMIASL
BbIyMciuTenbHas wmammHa (YBM) nns cbopa, 00paboTku wuH(pOpMAIMHA O

HEOOXOIMMBIX CHTHAJIaX ¥ BHIPAOOTKH YIPABJISIOMINX BO3ACHCTBUH (prCYHOK 1.4).

TOY >

[

Htl‘L@JIHIITﬂ.%HGJ Iaranx
VCTPOICTBO

YEM

Pucynok 1.4. ®ynkuuonajibHas cxema nenrpanu3zopantoii ACY TII

11



Uepapxuueckan ACY TII, B xotopoil YBM ucnonb3zyercs 1js yrnpaBiICHUS

HaCTpOﬁKaMH OTACIIBHBIX IIPOCTBIX CHCTCM  VIIPABJICHHA (aBTOMaTHIISCKI/IX

pEryJIATOpoB, pucyHOK 1.5).

— TOY TP
—— 1

JlaTuuk —I

HcnonHuTelbHOe
YCTPOHCTBO

L Pe r'y.rm'ropi
’

YBM

Pucynok 1.5. ®ynkunonanbHas cxema nepapxuueckoii ACY TII

Heyenmpanuzosannas unu pacnpeodenennas (distributed control system)
ACY TII xapakTepu3yeTcs HaIu4ueM pAIa aBTOHOMHBIX IMPOCTBIX MOJICUCTEM, B
KKJI0M M3 KOTOpPBIX UMeeTcsi cBosi npocTtasi YBM (koHTposiep), a KoopauHaIus

UX PabOThI OCYIIECTBIISICTCSI C aBTOMATU3UPOBAHHOTO PabOYero MecTa orneparopa

(pucyHok 1.6).

4’|+ TOV —'|—>_|

Henonautenny ne—| JaTunk _|
VCTPORCTRO

L YBM _LJ
NokaneHAT BEIYHCIH-
TENLHAT CETE IIEXA. ﬂ

V9aCcTEA HITH MpeInpH- IeHTpanLHAT
ATHA Ha OCHOBE «IIOJIe- YEM o
- J
BOR IIHHED: APM omepatopa

Pucynok 1.6. ®yHKIHOHAIBLHAA cXeMa AeleHTpaau3oBanHoii ACY TII

HentpanmuzoBannas ACY TII peanuszyer Tak Has3blBaeMoe npsamoe, a

uepapxudeckas — eHewHee 1mudpoBoe ympasieHue, pacrpeaencHnas ACY TII
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KOMOMHHUpYeT mpsMoe (s JiokanbHOM YBM) m BHemHee (sl LIEHTpalbHOMU
YBM) ynpagienue.

B HacTosiiee Bpems SIpKO BBIPAXXCHHOW TEHACHUMEHN SIBISIETCS BBEIACHUE B
COCTaB OTHEJBHBIX TEXHHYECKUX CPEACTB MHUKPOMNPOLECCOPOB, TEM CAMBIM, IO
BBICIIIasE BO3MOXHOCTH 3THUX CPEICTB MO 00pabOTKE JAaHHBIX, WM, KaK MPUHSITO
TOBOPUTh, WX «HMHTEIUICKT». TakuM 00pa3oMm, pa3rpykaercs YIpaBIISIOIIas
BBIYHCIIUTENbHAS MAIlIMHA, & aBTOHOMHOCTD NMepru(epruiHbIX MO OTHOIIEHUIO K HEl
ycTpocTB  Bo3pactaeT. Ecnu TunmuHas neHtpanu3zoBanHas ACY  TII
mpeanojaraeT  Haju4he  aHaJoTOBO-IMUGPOBBIX M HHU(PO-aHATOTOBBIX
npeobpas3oBareneld  HemocpeACTBEHHO B YBM, To Temepsr mosiBiseTcs
BO3MOYKHOCTh MpPeoOpa3oBbIBATh AHAJIOIOBYIO HH(OpManuo0 B IUPPOBYIO U
0o0OpaTHO HEMOCPEACTBEHHO Yy JATYMKOB U HCIOTHUTEIBHBIX MEXaHU3MOB. JTO
MO3BOJIIET HE TOJBKO MPeoOpa3oBbIBaTh UHPOPMAIMIO, HO TAKXKE U MepeaBaTh €¢
B IU(pOBOM BHUJIE.

[udpoBas nepenava TaHHBIX MEXIY OTACIBHBIMU YCTPOMCTBAMU clelajia
BBIYUCIUTEIBHYIO CeTh 0CHOBOM noctpoenust ACY TII u aenaer nenecooOpa3HbIM
UCIIOJIb30BaHUE CETEN HE TOJbKO M ympasieHus TOY, HO U [jig opraHu3anuu
BBIYUCIIUTEIBHBIX CUCTEM C pecypcaMu, pa3ACICHHBIMHU MEXIY 3JIEMEHTaMU
CUCTEMBbI, PaCCPEIOTOUCHHBIMU TIO0 OTHOCUTEIBHO HEOOJIBIION TeppUuTopuu. Takue
BBIYMCIIUTEIbHBIE CETH HA3bIBAIOTCA JIOKAIBHBIMU U PEATM3YIOTCA MPH MOMOIIH
«TOJIEBBIX IIWH» MPOMBIIIJIEHHOTO UCIOJHEHUs. ANnapaTHO-IPOrpaMMHYI0 0azy
pacnpeneneHubix ACY TII MoXHO paccMaTpuBaTh Kak OCOOBIN KJIacC JIOKAJTbHBIX
BBIYMCIIUTEIBHBIX CETEH; OHM PAa3BUBAIOTCS MAPAIIEIBHO C JIOKAJIbHBIMU CETSAMHU
(C HEKOTOPHIM OTCTABAHUEM ).

Ocob6ennoctu pacnpeaeneHabix ACY TII mo cpaBHEHHIO ¢ JOKaJIbHBIMU
BBIYUCIUTEILHBIMU CETSIMHM CBSI3aHbl C TPEOOBaHWEM pellaTh B HUX MPUKIATHBIC
3a/1a4ud B peaIbHOM MacIiTade BpEMEHH, MHOTJIa B BECbMa OIPaHUYCHHBIE CPOKH.

Pacnipeneneanpie ACY TII 6a3upyroTcs Ha HCTHOJIB30BAHUM JICTICBBIX
MHUKPOIIPOIIECCOPOB, PACCPENOTOYEHHBIX MO OJHOM TEXHOJOTUYECKON YCTaHOBKE

WJIA [CXY. OngwIT IMIOCTPOCHHUA CeTefI, COCTaBHOM YaCTbIO KOTOPBIX BCCrAa SABJIACTCA

13



CeTb Mepelauyd [aHHBIX, CBS3BIBAIOIIMX MEXKIYy COO0OW MMKpPONPOLECCOPHBIE
yCTpOMCTBa, 3acTaBWiIa UX co3jaTesiel pa3paboTaTh ApXUTEKTYPHBIM MOIXOA K
MOCTPOCHHUIO BBIYMCIUTENBHBIX CETEl — OINpEeNeNTuTh APXUTEKTYPHBIE YPOBHH,
JMILb BHYTPU KOTOPBIX pa3peniaeTcs NPUHUMATh HE3aBUCUMBbIE PELICHMUS.

OcHoBHble npenmyiectBa pactpeaeneHHbix ACY TII no cpaBHeHUIO C
[EHTPAJIN30BaHHBIMU - TOBBIIICHUE HAJIEKHOCTU 3a CYET 00pabOTKM aHHBIX HA
MECTE HUX BO3HUKHOBEHMS M IOTPEOJICHUS, CpAaBHUTEIbHAsI MPOCTOTA Pa3BUTHUSA
byHKIMI myTem 100aBlIeHuUs anmnapaTypsl U IporpaMM (MacitabupoBaHHe).

B 3aBucumoctu 0T pacnpeneneHus QYHKIUHA MeXAy TEXHHUYECKUMU
CPEICTBAaMH U ONIEPATUBHBIM MEPCOHAIOM pa3anuyaoT 4 Tuna GyHKIHOHUPOBAHUS:
nHGOPMAIIMOHHASA, JIOKATHHO-aBTOMAaTHYECKasi, COBETYIOIIAs, aBTOMAaTHYECKas

ACY TII (pucynok 1.7).

f BrmpaboTtra
BrimonHeHHE p . &
Fy—— EAIHIaIHA PEK OMEHAANMA OpMIpOBAHHE
TOV ; HEQOP - MOKAMBHOTO | L] o FUPABIAIOIIEX | |
’ HRIX Qymumil YIIPaEJIEHIA DNTHMAMEHOMY BO3AEACTEHH
! T VIIPAB JIE HHRO
- —
| T
. MadopmaumnorHa ACYTII
e .
i JloxameHo-asToMaTHYeckad ACY TT1T
e
i Coperyromas ACY TII
—
Apromaruyeckad ACYTII

Pucynok 1.7. Tunsl pynkunonupoanus ACY TII

NudopmanimoHHble CUCTEMBI MPEACTABISAIOT HMHTEPEC HAa TEPBOM ATame

BHeapeHuss ACY TII, nokaabHO-aBTOMAaTHYECKUE 3aMEHSIOT TpagullMOHHBIC
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CpPEACTBA aBTOMATHKH, IMO3BOJISAS OCYLIECTBIIATh HENOCTYIIHBIE ABTOMAaTUYECKUM
cuctemaM ynpasinenust ¢yHkuuu. McnonbszoBanue coperyromux ACY TII ans
CJIO’KHBIX TIPOIECCOB, JJII KOTOPBIX HE yAaeTcsl pa3padoTaTh AOCTATOYHO MOJTHBIN
QITOPUTM  YIPaBJICHHS, TO3BOJIAET OOJIETYUTh TPYyd ONEpaTopoB. Briciien
CTYIIEHbIO aBTOMaTH3anuu sABistoTcs aproMatnyeckue ACY TII, B kotopeix YBM
3aMBIKAeTCsl B KOHTYp YIIPABJICHHUS, MUHYS OIIEPATOpPa, KOHTPOJMPYIOIIETO XOJ
TEXHOJIOTUYECKOIr0 Mpoliecca, a MpU HEOOXOJUMOCTH KOPPEKTUPYIOUIETo padoTy
YBM.

1.3 Cragum u 3Tanbl CO3AaHUS ABTOMATH3MPOBAHHBIX CHCTEM

ACY TII — cnoxnHass cuctema, Haja €€ co3gaHMEM OOBIYHO paloTaer
KOJUIEKTUB CIIELIMAJIUCTOB, & CaM MPOLECC pa3padOTKH HA3bIBAETCS «CHCTEMHOE
uHTerpupoBanue». OnbIT npoektupoBanus ACY TII mokaseiBaeT, 4ToO CpOKHU
pa3pabOTKN M KAa4eCTBO BHEIAPSIEMBIX CHCTEM YIPABIICHUS CYIIECTBEHHO 3aBUCST
OT MPABUJILHO COCTABJIEHHOI'O0 TEXHUYECKOTO 3aJaHMs M OT 3Tamna (popmanuzanuu
npouecca ynpasieHus. OCHOBHbIE MPOOJEMbl Ha HAa4YaJbHOM 3Tale MPOUCXOMST
U3-3a TOrO, YTO 3aKa34MK SIBJIAETCS CIELHAINCTOM B CBOEWU 00JIaCTH, MBICIHUT
KaTEeropusiMU TEXHOJOTUYECKOT0 00bEKTa YIpaBJIEeHUs, a pa3paboTUUK MOIb3yeTCs
MOHATHSIMU, IPUHATBIMUA B TEOPUH YITPABIICHHUS.

BrigensaroT crenyromue CTaguyd W dTalbl CO3aHUS aBTOMATU3UPOBAHHBIX

cucteM (Tabmuia 1.1):
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Tadoauna 1.1. Cragum u 3Tanel CO3AaHUS ABTOMATU3UPOBAHHBIX CHCTEM

Cragun

Ortarbl padoT

1. ®dopmupoBaHue
TpeboBanumii k AC

1.1. OO0cnegoBanue 00BEKTa U 000CHOBaHUE
HeoOxoqumocTH co3manus AC.

1.2. ®opmupoBanue TpedboBanuii noias3oparesns k AC.

1.3. Odopmienue oT4e€Ta O BHIMOTHEHHOW paboTe U 3aiBKU

Ha pa3paboTky AC (TaKTHKO-TEXHUYCCKOTO 3aJaHMUs).

2. Pa3zpaboTtka
xoHnenmuu AC.

2.1. Uzyuyenne oobekTa
2.2. [IpoBenenue
HCCIIEIOBATENIbCKUX PaldoT.
2.3. Pa3pabotka BapuantoB koHuemnuuu AC, ymaoBIeTBOps
IOIIETO TPEOOBAHUSM ITOJIB30BATETIS.

2.4. OdopmiieHne 0TUCTa O BHINOJIHEHHOM padoTe.

HEO0OXOIUMBIX Hay4HO-

3. Texuuueckoe | 3.1. PazpaboTka u yTBepkKIAeHHE TEXHUUYECKOTO 3aJaHUs Ha
3aJIaHHUE. coznanue AC.
4, Ockusnbiit | 4.1. PazpaboTka npeBapuTEIbHBIX MPOSKTHBIX PEIICHHH 110
MPOEKT. CHUCTEME U €€ YaCTsIM.
4.2. Pa3paboTtka gqokymenTanuu Ha AC u e¢ JacTu.
S. Texunueckuil | 5.1. Pa3paboTka NpPOEKTHBIX PEIICHHM MO CHUCTEME U €€
MIPOEKT. JaCTsIM.
5.2. Pa3pabotka noxkymenranuu Ha AC 1 e¢ 9acTu.
5.3. PazpaboTtka u opopMieHUEe JOKYMEHTAIIMHU Ha TTOCTaBKY
unienuit s komruiekroBanusd AC u (WIM) TEXHUYECKUX
TpeOOBaHMIl (TEXHUYECKUX 3aJaHui) Ha UX pa3paboTKy.
5.4. Pa3zpaboTka 3a7aHuil HAa TPOEKTHPOBAHUE B CMEKHBIX
YacTsX MPOEKTa 00bEKTa ABTOMATH3AIIUH.
6. PaGouas | 6.1. Pa3paboTka paGodeil JOKyMEHTAIIMM HA CUCTEMY U €€
JTOKyMEHTAITHSI. YJaCTH.

6.2. Pa3paboTka wm aganTalis mporpamm.

7. BBox B nelicTBHE.

7.1. TloarotoBka oOBeKTa aBTOMaTu3anuu K BBOAy AC B
JICUCTBUE.

7.2. TlogroTroBka mepcoHana.

7.3. Kowmmekraima AC 1OCTaBIIEMBIMH H3IETUIMUA
(mporpaMMHBIMU u TEXHUYECKUMU CpeACTBaMH,
IPOrpaMMHO TEXHUYECKUMU KOMILIEKCaMH,
UH(OPMAITMOHHBIMU U3/ICTTUSMH).

7.4. CTpouTensHO-MOHTaKHBIE paOOTHI.

7.5. [lyckonanagounbie pabOTHI.

7.6. IIpoBenenune npeaBapUTEIbHBIX UCTIBITAHUM.

7.7. IIpoBenieHrE OMBITHOM AKCILTyaTallUH.

7.8. IlpoBeieHre NPUEMOUYHBIX UCTIBITAHUM.

8. ComnpoBoxaeHue
AC

8.1. BeimonHeHue paboT B COOTBETCTBUM C TrapaHTUIHBIMU
00s3aTeNbCTBAMMU.
8.2. IlocnerapantuitHoe 00CITy>KMUBaHUE.
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B 3aBucumoctu ot crenmduku cosznaBaeMbix ACY TII u ycnoBuit ux co
31aHUS IOMYCKAETCS UCKIIOYUTD CTaAUIO "ICKU3HBIN MPOCKT" U OTAEIbHBIC dTAIbI
paboT Ha Bcex CTaausax, o0benuHATh ctaauu "Texuudeckuit mpoekt" u "Pabogas
JOKyMeHTarus" B oJiHy cTaauio ""TexHopabouuii mpoeKT", BBITOIHATh OT/ACIIbHBIC
dTambl pabdOT 110 3aBEpIICHUS TMPEAINICCTBYIOMMUX CTAaui, MapaJuieIbHOE BO
BPEMEHH BBHITIOJIHCHUE ATANOB padOT, BKIIOUEHNE HOBBIX ATAINlOB padoT.

Ha cramusx ¢opmupoBanus tpeboBanuii k ACY TII u pa3paborku
KOHIICTIIMM HCTOJB3YIOTCA pa3iMuHble BUABI Mojelieid. Mojenb MOXKET ObITh
OlMKCaHa Pa3HbIMHU CIIOCOOAMM, OCHOBHBIMU M3 KOTOPBIX Ha HAYaJbHBIX 3Tamax
MPOCKTUPOBAHUS SIBIISIIOTCA TEKCTOBBIE (clloOBecHble) U Tpaduueckue. Ilpu
HaJIM4YUM B CHUCTEME YyIpaBieHUsi KOHTypoB peryiaupoBanusi (CAP) Takxke
MPUBOJUTCA MaTemMathueckas Moaenb OY B 4acTH MOJCHUCTEMBI, OTHOCSILIEHCS
HETMOCPEJCTBEHHO K JAHHOMY KOHTYDY.

dopmynupyeTcss 1eJb CUCTEMbl, KpUTEpUM (PYHKIHMOHHUPOBAHUS U
OCHOBHBIC OrpaHMYCHHUS, HaKIajpiBacMble Ha e¢ pabory. TOY u cucrema
yOpaBieHUsl TPEACTABISIOTCS B BHUJIE «UYCPHBIX SIIMKOB» C OOO3HAUCHUEM H
OIMMCAaHMEM BCEX BXOJIOB M BBIXOJOB (B BH/E, MIOKa3aHHOM Ha pUCyHKax 1 u 2).
OnuchIBalOTCSI  PEeXKUMBI  pabOThl  00BEKTa yIpaBiieHUs] (Hampumep, IYCK,
HOMUHAJIbHBIA PEKUM, OCTAHOBKA, NIEperpy3Ka u T.1.)

3aTeM YETKO OYEpUYMBAIOTCS TPaHULBl CHUCTEMBl  YIPABICHUS U
OMHUCBHIBAIOTCS BCE TMOAMPOLIECCHI CO CBOMMHU JIOKQIBHBIMU  CHCTEMaMU
yopaBieHus. lIpy 3TOM HCHONB3yeTCSs METOJ JEKOMIO3UIIMM CUCTEMbI —
pa3ziesieHHe €¢ Ha 4YacTH, HMMEIOUIME MEHBIIYI) CIIOXKHOCTh, MEHBIIEE YHCIIO
AJIEMEHTOB U MEPEMEHHBIX BEJIMYHH.

OOBIYHO CcHCTEMY pa3lesioT TakKuM 0o0pa3oM, YTOOBI MOJCUCTEMBI
MOJI/IABAIIMCH KaKON-IN00 KiaccupUKaliK, HapuMep, Mo (PYHKIUSAM yIpaBIIeHUS,
M0 HMepapXuu YIpaBieHUs U T.1. ITO oOecreyrmBaeT yHU(UKAIIUIO MOJIXO0JI0OB K
MOJACUCTEMAM.

JIunuu pazneneHus cieayeT BRIOMpaTh Tak, YTOOBI CBSI3M PACWICHSIIUCH KaK

MokHo MeHbiie. ACY TII B memom nomkHa OBITH CHPOEKTHPOBAHA TaKUM
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oOpa3oM, 4yTOOBl BCE €€ NOJCUCTEMBI MMEIHU JIOKAJIbHBIE 1IE€JU, BbIOpaHHbBIE B
COOTBETCTBMM C  OOIIEH  LEenbl0  CHCTeMbl.  JleKOMIO3WIMs  J0JKHA
COMPOBOXK/IATHCSI YKPYIHEHUEM IIOACUCTEM, YTOOBI HE CO3[1aBaThb CPABHHUTEJILHO
IOPOCTBIX U MEJKHUX IOACHCTEM M YTOOBI MX 00Illee YMCIO HE ObUIO CIUIIKOM
OoonpmMM. B pesynbTaTe NEpBUYHON CTPYKTYypU3ALMU BBIIEISIOTCS 3JIEMEHTHI
TEXHOJIOTHYECKOI0 MPOLECCa, MOAICKAINE aBTOMATU3UPOBAHHOMY YIIPABIICHUIO,
a TAKXE BXOJIbI M BBIXO/IbI, CBA3BIBAIOLIUE €€ C BHEIIHEW CPEION.

Tak kak ynpasisrolre IporpaMMsbl, BBINOJHsAEMbIE Y BM, peanusyrorcs B
Cpele MHOIO3aJauyHbIX OIIEPALIMOHHBIX CUCTEM, TO YacTO IOJCUCTEMBI

YIIpaBJICHUA, COOTBCTCTBYIOIIHC IIOAIIPOOCCCaM, HA3bIBAIOT 3ad4YaMU.

1.4 Cucrema ynpapiieHHsl KaK JUCKPETHbIH aBTOMAT

JIt000i1 ecTecTBEHHBIN $3bIK, HECMOTpPSI Ha CBOIO CTPOTOCTh U TOYHOCTH B
€ro HCIOJb30BaHMWU, HE O00JIaJaeT BO3MOXKHOCTHIO OJHO3HAYHOTO OIHMCAHUS
SBJICHMM W TPOIECCOB M HE TO3BOJISIET HEMOCPEACTBEHHO MEPEUTH OT OMUCAHUS
(GYHKIIMOHUPOBAHUS CHCTEMBI YIIPaBJICHHUS K €€ MporpaMMHpoBaHuio. [loaTomy
Tpedyercs  (popmammzoBaHHoe omnmcaHue (QyHkuuonupoBanus ACY  TII,
o0ecrneunBaoInee HEMPOTUBOPEYNUBOCTh W TIOMHOTY 3aJaHHS 3aKOHOB pPabOTHI
CHUCTEMBI yIpaBiieHHus. MHOTHe pa3paOdOTYMKM M TPOTPAMMHCTBI 3a4acTyr0 He
UCITIOJIB3YIOT HUKAKUX CIEIUATBHBIX (POPMATILHBIX SI3bIKOB, @ HEIOCPEACTBEHHO OT
TEXHUYECKOTO 3aJIaHWs, COCTABJICHHOTO Ha C€CTCCTBEHHOM S3BIKE, MEPEXOiIT K
JTamy NporpaMMupoBaHus. TakoW mMyTh, B MPUHIUIIE, MOXET TPUBECTH K
CO37IaHUI0 KA4€CTBEHHOM CHCTEMbI YIpPaBJICHUS, OJIHAKO pa3paOOTUYUKy MPUIETCS
4acTO BHOCHTH B TPOSKTHPYEMYI) CHCTEMY MHOTOUYHWCJCHHBIC HWCIPABICHUS W
no0aBiieHNsI, 0OHAPYKMBAEMBbIE TI0 XO/1y TPOSKTHUPOBAHMUS.

Hcnonb30BaHne  aBTOMATHOTO  OMHCAHUSA  CYIIECTBEHHO  OOJerdaer
MIPOTrPAMMHUPOBAHUE TAKMX CHUCTEM, COCTOSTHUE KOTOPBIX MOYKHO ONHCAaTh B BHJIC
COBOKYITHOCTH PEXKUMOB, KaXKIbI M3 KOTOPBIX OINpeesieTcss KoOMOWHaIuen
BXOJIOB U BBIXOJOB. /J[uckpemuuvim asmomamom Ha3bIBaeTCs MpeoOpa3oBaTelb

uHOpMAIUK, WMEIONIMI KOHEYHOE JIUCKPETHOE MHOXKECTBO BHYTPEHHHX
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COCTOSIHUA M CKauKOOOPa3HOCTh IEpexojla aBToMaTra M3 OJHOTO COCTOSIHUS B
JIpyroe; TMepexo U3 COCTOSAHUS B COCTOSIHUE BO3MOXEH TOJBKO Yepes
(UKCUPOBAaHHBIN I JAaHHOTO aBTOMAara NPOMEKYTOK BPEMEHH — HHTEpPBAI
JUCcKpeTu3anuu. Eciy y1anock 0JHO3HAYHO ONPENEIUTh COCTOSIHUE BBIXOJOB JJIS
KOKIOTO0 U3 PEXUMOB, TO CHCTEMa VYIpPaBICHUS TMPEICTaBIsET COOOM
KOMOMHAITMOHHYIO cXeMy (aBToMar 0e€3 MmaMsTH) W IJIi HEe¢ MOXKET OBITh
MIPUMEHEHA TEOPHUSI aBTOMATOB.

Teopuss aBTOMAaroB — pa3aen AUCKPETHOM AaBTOMATHKM, W3yYarOLIUN
a0bCTpaKTHBIC aBTOMAThl — BBIYMCIIMTENIbHBIE MAIIMHBI, TIPEJICTABICHHBIC B BHUJIC
MaTeMaTUYECKUX MOJIENIEd — U 3aJ]a4i, KOTOPbIE OHU MOTYT PEIATh.

Teopus aBTOMaTOoB HauOOJIEE€ TECHO CBS3aHA C TEOPUEH aJIrOPUTMOB:
aBTOMaT MpeoOpa3yeT MIUCKPETHYI0 HH(OpMAIMIO IO IaraM B JIHUCKPETHHIE
MOMEHTBI BpEMEHH U (DOPMUPYET PE3yJIbTAT M0 IIaraM 3aIaHHOTO ajJropuTMa.

N3MeHeHne COCTOSIHUS JMCKPETHOTO aBTOMAaTa BBI3BIBACTCS BXOJHBIMU
CUTHAJaMH{, BO3HUKAIOIIMMHM BHE aBTOMaTa U MEPEHAIOIIMMUCSA [0 KOHEUHOMY
YUCITY BXOJHBIX KaHaNOB. Pe3yiabTaToM pabOThl JUCKPETHOTO aBTOMATa SIBJIAETCS
BbIJ]aya BBIXOJIHBIX CUTHAJIOB, NEPEIABA€MbIX BO BHEIIHUE LEMU MO0 KOHEUHOMY
YUCY BBIXOJHBIX CUTHAJIOB. Teopusi aBTOMAaTOB MOXKET OBITh HUCIOJb30BaHA IS
ONMMCAHUS ~ AJITOPUTMHYECKMX  MPOIECCOB, T.6. NPU  MNPOEKTHPOBAHUU
aBTOMATH3UPOBAHHBIX CUCTEM YIIPABIICHHUS.

B pamkax Teopum aBTOMATOB NPUMEHSIOTCS AaBTOMATHBIC TaOJUIIBI U
HampaBieHHbie Tpadwl. s mpocteix 1eHTpanmu3oBaHHbix ACY TII mocne
COCTABJICHHSI ~ aBTOMATHOM  TaOMUIBI ~ MOXKHO  TEPEXOAUTh K  OJTaly
pOrpaMMUPOBAaHMs, MHUHYS 3Tanm pa3paboTku aiaroputma. B psge ciayuaes
HAIlMCaHWE YIPABISIOMICH TIPOrpaMMbl MOXKET OBITh OOJIETYEHO 3a CUET
dbopmanuzanuu nporpaMMHUpoBaHus (aBToMaTHasi CTpykTypa «Ecau Bxon 1 M Bxon
2 To BBIXOA 3» JIETKO 3alUCHIBACTCS MPU IMOMOIIM OMEpPaToOpoB BbIOOpaA). DTO
OTHOCHUTCSI, TMpPEXIE BCEro, K MNPOrPaMMHUPOBAHUIO  TEXHOJOTMYECKHUX
KOHTPOJUIEPOB W TOJICUCTEM JIOKAJIbHOrO ympasieHus. Jlnsg cocraBieHus

aBTOMATHOMN TAOJIUIIBEI HEOOXOIUMO:
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1. Tloctpouts MoOJenb «OOBEKT YNpPABICHHS — CHUCTEMa YIPaBICHUS —
OIIepaTopy.

2. OmnpenenuTh COBOKYMHOCTh TOYEK, C KOTOPHIX B CHCTEMY YIPaBICHUS
HocTymnaeT HeoOxonumas nHpopMmanus (JaTYUKU, CUTHANIBI OT OIepaTopa), U Kyaa
HOJA0TCSl YIPABJISIIOIIME BO3IEHCTBUYSL.

3. BbiienuTh KOMOMHAIIMM BXOJOB CHCTEMBI YIPABIICHUS, KOTOPbIE MOTYT
BCTPETUTHCA MPU HYHKIIHOHUPOBAHUN O0BEKTA yIIPABICHUSI.

4. O003HAYUTh PEKUMBI.

5. Jnsa kaxgoro pexuma 3anucaTth COCTOSIHUE BBIXOJOB CHUCTEMBI
yIpaBJICHUS.

6. Ecnmu ynanoch OJHO3HAYHO OIPENENUTh COCTOSHHE BBIXOIOB JUIS

KaXXIO0T0 U3 PCKUMOB, TO COCTABJLICTCA aBTOMATHAA Ta6J'II/IHa BUaa:

BXO/IbI Brixoan!

7. Eciu He ynamoch OJHO3HAYHO 3allOJHUTh aBTOMAaTHYIO Tabmumy (y
KOTOPOH KakKJIOMYy BXOJHOMY Ha0Opy OJHO3HAYHO COOTBETCTBYET €WH CTBCHHBIN
BBIXOJTHOW HAOOp), TO ATO O3HAYAET, YTO B CHCTEME YIpaBJiie HHUS HEIOCTATOYHO
BXOJIOB. B 3TOM cilyuae Hy»XKHO YBEJIMYHMTH YHUCIIO BXOJOB B CUCTEMY yHPaBICHUS
n00aBJI€HHEM HOBBIX JaTYUKOB WIIM BBEIEHHUEM ITaAMSITH.

8. Ilpu BBeIeHUH TOTIOTHUTEIBHBIX TATYUKOB ITOBTOPSIOTCS IMTyHKTHI 1—0.

Ecou B pesynbprare moayddiiach KOMOWMHAIIMOHHAS CXeMa, MEPEeXOIsiT K
ATamy NpOrpaMMHUpPOBaHMs. BBejeHNE MaMaTH TT03BOISET (PUKCHPOBATH IECHCTBHS,
KOTOphIe cuctema (opMupoBasa B mponuioMm. IlaMsaTh B MOJEIM CHCTEMBI
YIpaBJICHUS MOXKET OBITh BBEJCHA 3a CUET JI00aBJIC HUS OJHOTO BXOJa (COCTOSTHHE
naMsTH B Hadaje IMKJIAa), ¥ BBIX0Ja (CO CTOSHHUE MaMITH B KOHIIE IUKIJIA). DTOT
BXOJI ¥ BBIXOJ] pa3pabOTUMK UC MOJIB3YET M0 CBOEMY YCMOTPEHHIO JIJISl TOTYUYCHUS
KOMOMHAIIMOHHON CXEMEL.

PaccmoTpum pumep MPOEKTUPOBAHUS CUCTEMBI YITPaBICHUS 0€3 TaMSTH.

ITycth HE00XO0IMMO paspaboTtatb CUCTEMY yIpaBJCHUS

3J'ICKTpOO6OFpCBaeMBIM I10JIOM, COCTOAIIYIO H3 2 HarpCBaTCIbHLBIX J3JICMCHTOB.
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ITpu Temnepatype mnosa Oonbme 16°C 00a HarpeBaTeNbHBIX JJIEMEHTA
BbIKIIOUEeHbl. [Ipu Temmeparype mnoma ot 12 po 16°C BkIOYeH OAMH
HarpeBaTeNIbHBIN AJIEMEHT, Tpu Temmeparype or 8 mo 12°C BkIIIOYEHBI JBa
HarpeBaTeNbHbIX JJIEMEHTa, €cliu TemmepaTypa nona Huxke 8°C JOoIKHBI OBITH
BKJIFOYEHBI JIBAa HArpeBaTElbHBIX JJIEMEHTA M BBIIABaThCS CUTHAJI aBapHUU.
OCHOBHBIM BO3MYILIAIOIIMM BO3JCHCTBUEM SIBIISIETCA TEMIIEpaTypa OKpYXKarolen
Cpelbl.

Ctpoum Mozenp «OOBEKT YIpaBiIEHUS — CUCTEMA YNPaBICHUSD (PUCYHOK
1.8).

Temmeparypa

OEpVAAIIEH cpegEl

Tenmeparypa moma

OOBEET VIPAETSHIT -

-

A

PrmoacHeie
BrxmoaeHe
HEI“PEBETE MEHOITO
saereHTs 1
Bromorerpaef
Brmmomemie
HEI'P CEAICIIBHOI O
slemeaTa 2

CHraan apapHy

- CHcTeMa yOpaEneHER

Pucynok 1.8. MoaeJb cucTteMsbl ypaB/ieHUs1 000rpeBaeMbIM 110J10M

VY cucrembl yrpaBlIeHHS OJWH aHAJIOTOBBIM BXOJ (TOYKa, KyJa IMOCTYIaeT
uH(popMaIusl OT AaT4MKa TEMIEpaTyphl MOJa), ¥ TPU IUCKPETHBIX BBIXOAA IS
noJa4yu YIpaBJIAIONIETO BO3JCHCTBUSI TEPBOMY W BTOPOMY HarpeBaTeIbHOMY
AJIEMEHTY a TaKXe BBIXOJI JIJIsl curHaia aBapuu. O6o3Haunm Bxoa — X1, a BRIXObI
Y1, Y2, Y3, COOTBETCTBEHHO BKJIIOUCHHE/OTKIIOUCHHE MEPBOTO HAIPEBATEIHLHOIO
AJIEMEHTa, BKIIIOYCHHE/OTKIIFOUCHHE BTOPOrO0 HArpeBaTEIbHOIO JJIEMEHTAa H

BKJIFOUEHHE/OTKIIFOUEHHE CUTHAJIA dBapuun.
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KomMOurHanuu BXOAHBIX CHUTHAJOB, KOTOPbIE MOTYT BCTPETUTHCA MpPHU (PYHK
IMOHUPOBAHUM CUCTEMBI yIpPaBIICHUs, TPUBEACHBI B TaOiuIe 1.2, a BEIXOAHBIX —B

tabmure 1.3.

Taﬁ.lmua 1.2. I[Ol'[yCTI/IMbIe KOMﬁI/IHaHI/II/I BXOJAHBIX CUTHAJIOB CUCTEMbI YIIPpABJICHUS

X Hazpanme pesmna
=16°C JEa 37IeMeATA EEIEIIOTEHE
=12°C; =16°C (\OHH 30eMEHT BRIHUEH
=8°C; =12°C JEa 37eMeATA BEJOUSHE]
<8°C Apapnx

Taﬁ.lmua 1.3. I[Ol'[yCTI/IMLIe KOMﬁI/IHaHI/IH BBIXO/IHBIX CUTHAJIOB CUCTEMBI YIIPABJICHUS

Brrxogs Hazeamne pesEMa

T T, bE!

0 0 ] JEa smenMeHTA BEEIFGeHE]

1 0 0 () OHE 37eMEHT BEEIHTIER

0 1 0 -

1 1 ] JEa sneMeHTA BEIIOIEHE

0 0 1 -

1 0 1 -

0 1 1 -

1 1 1 Araprs

Ha ocnoBanuu tabnuir 1.2 u 1.3 crpoum aBTOMaTHyr0 Tabnuity (Tabnuiia

1.4).

Taoauna 1.4. ABromaTHas Ta0aMIA

Bxogm Brixogw Hazpanue pesmMa
X Y Y: | Y;
=16°C 0 0 0 |Ipa 3meMeHTA BRIETIOTEHE
=12°C; =16°C 1 0 0 | OgHH 37eMeHT BEIHOTEH
=8°C; =12°C 1 1 0 | JIea 3neMeHTa BEIHOYSHED
=8"C 1 1 1 |Apapua

B HekoTopbIX ciydasxX MO aBTOMATHOM TaOiHIle MOXHO Cpa3y Halucarhb
yhOpaBisionlyo mnporpammy. Hampumep, ecam mepemennsie X1, Y1, Y2, Y3
CBSI3aHBI C COOTBETCTBYIOIIMMH TE€XHOJOTUYECKUMHU MEPEMEHHBIMH (CUTHAJIAMH),
To Tporpamma Ha sizeike BASIC myist aBromatHoi Tabauiel 1.4 Oynet BITIAICTD
TaK:

If X1>16 Then

Y1=0
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Y2=0

Y3=0

Elseif X1>=12 And X1<=16 Then

Y1=1

Y2=0

Y3=0

Elseif X1>=8 And X1<=12 Then

Y1=1

Y2=1

Y3=0

Else

Y1=1

Y2=1

Y3=1

End If

[TomuMO aBTOMATHBIX TaOJNWIl B TEOPHUH AaBTOMATOB TMPUMEHSIOTCS
HanpasiieHHble Tpadbl. ['pad aBTOMAaTU3MPOBAHHON CHCTEMBI YIIpaBJICHUS
MPEACTaBIIeT COOOM KOMOMHAIMIO BEPIIMH, W300paKaeMbIX KpYKOUKaMH, U
COCIMHSIIONINX CTPEJIOK — pebep rpada. BeplinHbl COOTBETCTBYIOT COCTOSIHUSM
CUCTEMBI, a CTPEJIKU — BXOAHbIM curHanam. Ha pucynke 1.9 noka3zan aBToMaTHBIN
rpad, cooTBETCTBYIOLMI aBTOMaTHOM Tabmuue 1.4. BHyTpH Kpy>KOUKOB MOKa3aHbl
KOMOHMHAILIUM BBIXOJIOB, COOTBETCTBYIOIINE COCTOSHUSAM (peKuUMaM), a CTpesKaMu
NOKa3aHbl BO3MOXHbBIE BEJIMYMHBI BXOJHOTO curHana X1, mpuBojsuiye K CMeHe
pexuma. Eciu BelMyuMHa BXOJHOTO CHUTHala HE W3MEHSETCA, TO CHCTeMa
yIpaBICHUS MEPEXOIUT B PEXKUM, B KOTOPOM OHA HAXOJIWJIAach B MpPEIbLAYIIMMA

MOMCHT BpPCMCHH.
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12=X, =16

12X, <16

12=X,=16

Pucynok 1.9. ABTomMaTHbIN rpad

WNHorna pa3paboTuuKy HE yAAETCsl COCTaBUTh TAOJIHILY TaK, YTOOBI KAXKIOMY
BXOJHOMY HaOOpy B HEW COOTBETCTBOBaJl €IMHCTBEHHBIM BBIXOJHOW Habop. B
3TOM CJIy4ae MCIOJIb3yeTCsl MaMsATb. PaccMOTprM mpumep COCTaBIEHUS
aBTOMATHOM TAaOJIUIIbI /ISl CUCTEMBI YIIPABJICHHUS C MTAMSITHIO.

ITycts HEO0X0IMMO CIIPOEKTHPOBATH CUCTEMY YIPABJICHHUS
AIEKTPOOOOrPEBAEMBIM TI0JIOM, COCTOSAILYIO U3 1 HarpeBaTenbHOro ’nnementa. llpu
temreparype moja Oousbine 16°C HarpeBaTelIbHBIM JJEMEHT BBIKIIOUCH. [lpm
temriepatype mosna oT 8 g0 16°C HarpeBaTelIbHBIM dSJIEMEHT BKIOUeH. Ecnu
TeMriepatypa noja Hmwke 8°C, TO HOMKEH BbIIABAaThCA CUTHAJ aBapUU M, €CIH
HarpeBaTeNbHbBIN 3J€MEHT ObUT BKIIIOUEH, TO CJIEIYEeT OCTaBUTh €r0 BKIIOUYEHHBIM,
a €ClId BBIKJIFOUEHHBIM (TeMIepaTypa YMEHbIINIACh CKAYKOM 33 BpEMsi, MEHbIIIEe
4YeM TaKT OIpoca JaT4hKa TEeMIIepaTypbl CUCTEMOM YIpaBJ€HHS), TO BKJIIOYATh
HarpeBaTeNIbHbIN 3JIEMEHT He ciieqyeT. OCHOBHBIM BO3MYILAIOIINM BO3ACHCTBUEM
SBJIIETCS] TEMIIEPATYPA OKPYKAIOIICH CpeIbl.

[Ipy Takoil MOCTaHOBKE 3aJayd pa3pabOTUMK YXKe HE CyMeeT YCTPaHUTb
HEOJTHO3HAYHOCTh B MOJYYEHHOW Ta0iMile, TaK KaK BBIXOJHON HaOOp CHUCTEMBI

yYHOpaBJICHUSA 3aBUCUT TCICPb HC TOJBKO OT BCJIWYMHBI CHIHaJIa C JaTYHUKa

24



TEMIEPATypbl, HO M OT TOrO0, B KAKOM IIOJIO)KEHUU (BKJIIOYEHHOM WM
BBIKJIFOYEHHOM ) HaXOJIUTCSl HArpeBaTEIbHBIN 3JIEMEHT.
Ctpoum MoJenab OOBEKT YINPABIECHUS — CHUCTEMA YIPABICHHS (PUCYHOK

1.10).

Temrieparypa
OKPYKaroIIei cpebl

Tenmrieparypa moma
>

OOBEKT YIIpaBIEHHA
A

HarpceaTcybHOTO

BrmwoueHHe/
BriknmwucHHe
3IeMeHTa 1

CHrHaI apapiu
> CrcTeMa yIIpaBIIeHHd 44—

Pucynok 1.10. Moaeab cucTeMbl ynpaBjieHHsI 000rpeBaeMbIM MOJIOM € OJHUM
HarpeBaTeJIbHbIM 3J1eMeHTOM

VY cucrembl yrpaBlIeHHS OJWH aHAJIOTOBBIM BXOJ (TOYKa, KyJa IMOCTYIaeT
uHpopMaIus OT AaTYWKa TEMIIepaTyphbl T0Jia), U JBa TUCKPETHBIX BBIXOAA IS
noJa4Ml yIPaBJISIONICTO BO3JCHCTBUS Ha HArpeBaTENIbHBIM AJIEMEHT, a TakKkKe
BBIXOA Uil curHaia aBapum. OO06o3HaumMm BXojx — X1, a Beixoasl — Y1, Y2,
COOTBETCTBCH, HO BKJIFOYCHHE/OTKIIIOYCHHE HArpeBaTEIbHOTO JJIEMEHTA |
BKJIIOUEHHE/OTKIIOUCHHE CUTHAJIA aBapHUH.

KoMOnHanmm BO3MOXKHBIX JTOMYCTHMBIX BXOAHBIX W BBIXOJHBIX CHTHAJIOB

npuBeAeHBI B Tabaumax 1.5 n 1.6.

Tab6auua 1.5. lonmycTuMble KOMOMHAIIMH BXOHBIX CUTHAJIOB CHCTEMbI YIIPABJICHUS

3 Hazpanue pesmMa
=16°C SeMeHT BEIKIKYEH
=8°C; =16°C SIeMeHT BELIHEEH
=§'C ABapHA 3TeMeHT BEIHIeH
=§'C ABapHA 31eMeHT BEIKTIOUEH
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Tadauna 1.6. JlomycTuMble KOMOMHAIMH BXOJAHBIX CHTHAJIOB CHCTEMbI YIIPABJIEHUSA

Y Y Hazpasne pesHMa
0 0 IMeMEHT BRIEIO9EH
1 0 IMeMEHT BETHIEH
1 1 ApapHA 3TeMeHT BKIHEeH
] 1 ApapHA 3TeMeHT BHETHOUEH

Ha ocnoBanuu Ta6bmuiy 1.5 u 1.6 crpoum aBTOMaTHyro Tabiuity (Tabiauiia

1.7).
Taoéauna 1.7. ABToMaTHas TadauIa
Bxogu BrIxoge Hazparne perHMa
X T T
=16°C 0 0 JIeMeHT BEIKIIOUEH
=8'C, =16°C 1 0 JIeMeHT BEIFOUIEH
=8°'C 1 1 ABapHA 3MEMEHT BRIO9EH
=8'C 0 1 APRapHd 3MeMeHT BEETHTEH

B nosydenHoi aBToMaTHOU TabJMIle HEBO3MOXKHO OJJHO3HAYHO ONPEECIUTh
COCTOSIHUE BBIXOJIOB CHUCTEMBbI yrpaiieHus npu temreparype <8°C. Jlo6aBum B
CUCTEMY YIIPABJICHUS MaMsTh, TOTJla MOJI€JIb CUCTEMbI YIPABJICHUS OYyJIeT UMETh
BU/I, IPE/ICTaBIICHHbIN Ha pucyHke 1.11.

IIpu cocraBieHUn aBTOMATHOM TaOIMI[BI HEOOXOAUMO YUYHUTHIBATh, YTO JJIS
OJIHO3HAYHOTO ONpPEACIICHUSI pekuMa pabOThl HEOOSA3aTENbHO 3HATh COCTOSHUE
BCEX BXOJIOB B CHUCTEMY YMPABJICHHS, YACTO PEKUM PaOOThl MOKHO OJHO3HAYHO
OTpPENIeNIUTh, 3Hasl COCTOSIHUE HECKOJbKUX BXOJ0B. EciiM B cucTeme ynpaBieHUs
HECKOJIbKO BXOJIOB, TO I1€JIECOO0OPA3HO PACIIONOKUTh UX B aBTOMATHOM TaOJHIle B
nopsijike yObIBaHUS BAXXHOCTH C TOUKH 3peHUs X nHpopmaTuBHOCTH. Hampu mep,
€CIIM B CHUCTEME YyNpaBJEHUS €CTh KHOIMKA IMYCK, BXOJ MaMSTH U JIaTUYUK TeM
nepaTyphl, TO C TOUYKHA 3pEHHUS MHHOPMATUBHOCTH OHU JIOJKHBI OBITH PACTIOIOXKE

HBI B CJIEIYIOIIEM MOPSIKE: KHONKA NYCK 0AmMyYuUK memnepamypbl 6Xo0 namsamu.
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Temriepatypa
OKpYKaroIeii cpes

TemmepaTypa moma

OO0BLEKT YTIpaBIeHHA
A

ITamATe

HarpCBaTeIbHOIO

BrhwueHue/
BriknwueHHe
alemMedTa 1

CHTHan apapuu
- CHcTeMa yIIpaRIIeHHA 4

Pucynok 1.11. MoneJib cucTeMbl ylIpaBjieHHs1 000rpeBaeMbIM I10JIOM € NAMATHIO

JloGaBisieM B TOCTPOCHHYIO paHEe aBTOMaTHYI TaOmuiy (tabnwma 1.7)
BXOJIbl U BBIXOJBI aMATH (COOTBETCTBEHHO X2 u Y3) M moyiyyaeM aBTOMATHYIO
Tabauiy ¢ yueétoM namstu (tadbmuna 1.8). [Ipumedanue: B HayanbHbIE MOMEHT
BpEMEHHU 3HAUYCHHUE MTaMATH B Hadaje IUKJIa PAaBHO 3HAYCHHIO, TPUCBOCHHOMY TPH
MPOrpaMMUPOBAHHUH. 3aIMlyCKaTh CUCTEMY C MaMSAThIO MOXKHO B PEXHUMax, KOrjaa
JUTSL OTHO3HAYHOTO OTPECIICHHS YIPABISIFOIINX BO3ECHCTBHIA 3HAUYCHUE MTAMSTH B

Ha4daJI€ IUKJIa HC UMCCT 3HAUYCHMUA.

Tab6auna 1.8— ABromaTHasi TA0JIMIA € Y4€TOM MaAMATH

Bxoxe Brxogu HazpaHue pesmEMa
X N Y, | Y | W,
=16°C 0 0 JIEMEHT BEIKIHTEH
=8"C; =16°C 1 0 JIEMEHT BEIKTEH
<8°C 1 1 ABapHA 3MeMeHT BETHTeH
<8°C 0 1 ABapHA 31eMeHT BEIKTHEEH

N3 Ttabmuipr 1.8 BUIHO, YTO OJHO3HAYHO OMpPEACISETCS PEXUM PaOOTHI

CHCTCMBHEI. Tenepb 3aI10JIHUTh aBTOMATHYIO Ta6m/1uy HC IMPCACTABJISICT TPYy/Aa.
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Taoauua 1.9. UToroBasi apToMaTHasi Ta0JMIA ¢ y4€TOM NAMSATH

Bxogm Bremonw Hazpanne peamma
X 30 Y, Y bE
=16°C 0 0 1 | 3neMeHT BRIKIKOHEH
=8°C; =16°C * 1 0 2 | JneMeHT BETHTMEH
=8'C 2 1 1 2 | ApapHd 3IeMeHT EKIHTEH
=8'C 1 0 1 1 | ABapHf 3TeMEET BEEIIOUEH

1.5 Aaroputmbl ACY TII

1.5.1 Buewmnnii anroputm ACY TII

Haubonee pacnpocTpaHeHHbIM CIOCOOOM OMUCAHUS (PYHKIIMOHUPOBAHMS
CUCTEMBI YIIPaBJICHUS SBISETCA aJrOPUTM, H3BECTHBIM U3 Kypca HH(OPMATHKU.

Aneopumm — OIHO3HAYHAsg KOHEYHAsl MOCIEAOBATEIbHOCTh BBIMIOJHEHHUS
olepaluii, Onpeaesoumx MnpeoOpa3oBaHUE HCXOAHBIX JAHHBIX B TpeOyeMbli
pe3ynbTar.

COBOKYITHOCTh MpEANMCAaHUN, BEAYIIUMX K IIPAaBUJIBHOMY BBIIOJHEHHUIO
TEXHOJOTMUECKOro Ipolecca M 00eclnedyUBAIOUIMX MOJIYy4YeHHE MPOAYKTa
(MaTepuana) ¢ TpeOyeMbIMU MOKa3aTeJIIMH KaueCTBa HA3bIBACTCS AI2OPUMMOM
DYHKYUOHUPOBAHUSL.

Ilox aneopummom ynpasenenus TOHUMAIOT COBOKYIHOCTb TPEAIUCAHUMH,
ONPENENSIONMX XapaKTep BO3JEHCTBUS OPraHOB YIPAaBJICHHUS Ha YIPaBIIsIEMbIE
OOBEKTHI C 1IEJIbIO BBIIOJHEHUS 3aJJaHHOTO aIropuT™Ma GyHKIIMOHUPOBAHUS.

CnepoBartenbHo, pabora ACY TII omnpegensercss  aaropuTMoMm
(GyHKIIMOHUpOBaHUA. [{J1s1 adropuTMOB XapaKkTepHa JUCKPETHOCTh OMPEEIIIEMOTO
UMHU TPOLECCA, BIEMEHTAPHOCTh M JIOKAIBHOCTH OIEpalyi, BBIITOJHIEMBIX Ha
KQ)KJIOM I11ary.

Anroput™ (QYHKIIMOHUPOBAHHUSA, 3alMUCaHHBIA Ha (HOPMaJIbHOM SI3BIKE
(IrOpUTMUYECKOM SI3bIKE) Ha3bIBACTCS ynpasisawouiei npoepammou. lIpexae yem
OpUCTYNaTh K HAMUCAHUIO YMPABISIOLIEH NpOrpaMMbl, HEOOXOIUMO HU3YYHUThb
TEXHOJIOTUUECKHI Tporiecc W pa3padotath Mmojaenb cucrembl «ACY TII —
TEXHOJIOTUYECKHI MPOLIECC» U COCTABUTH TaK HA3BIBAEMbIN GHEWHULl aAl2OPUMM,

KOTOpBII;'I O0TpPaKaCT KOHUCIIIUIO YITPABJICHHA TCXHOJIOTHYCCKHUM ITPOICCCOM.
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BHemHuii  anropuT™M = MO3BOJIIET  MPOrpaMMHUCTaM  pa3o0paThCsi  C
OCOOCHHOCTSIMH ~ TEXHOJOTHYECKOTO Tpolecca W TNEperTH K  HAMHCAHHUIO
YIPaBISAIOLIEN TPOTPAMMBL.

BHemHuii anroputM MOKET ObITh OMUCAH PAa3HBIMHU CIIOCOOAMHU, OCHOBHBIM
U3 KOTOPBIX SIBJIsIETCS OJIOK-cxeMa, BbinoJiHsiemas B cootBerctBur ¢ ['OCT.

3a4acTyl0 TEXHOJOTMYECKHA MPOLECC 3aKIIYAaeTCsl B  BBIIOJIHEHHUH
HecKoJbkux omnepanuid. Kpome Toro, YBM Moxer paboTath B HECKOJBKHX
OTJMYAIOIIUXCS IPYT OT Apyra pexumax. [Ipu pazpaboTke BHEIIHUX aarOpPUTMOB
TaKUX CHCTEM YIPABJICHHUSI OKa3bIBA€TCS, UYTO HX CXEMbl H3-3a OOJIBLIOTO
KOJIMYECTBa OJIOKOB CTAHOBATCA TPOMO3JIKUMU. B 3TOM ciydae nenecooOpa3HO
CXEMy QJITOpUTMa pa3 JEIUTh HA HECKOJBKO YacTel. ECTECTBEHHBIM SIBISIETCS
paszeneHue BCEro alfOPUTMa Ha psiJl AJITOPUTMOB BBIITOTHEHUS TEXHOJIOIMYECKUX
onepauuii Wik aITOPUTMOB Pa3IUYHBIX PEKUMOB padboTel Y BM.

[Ipr TakoM MOAXOAE BHENIHUM AJITOPUTM COCTOMT U3 OJHOIO OCHOBHOI'O
QITOPUTMA U HECKOJIBKUX aJITOPUTMOB IOJAIIPOTrpaMM, BbI3bIBAEMBIX U3 OCHOBHOTO.

[Ipu sTtoM ympomiaercsa pa3zpaboTKa BCEro airopuTMa M yMEHbIIAeTCs
KOJM4ecTBO omuOoK. [TomydeHHbI cOCTaBHOM aTOPUTM OTBEYAET COBPEMEHHBIM
KOHLEMUUSAM  CTPYKTYPUPOBAHHOTO  MPOTPaMMHUPOBAHMS, TMPU  KOTOPOM
yIpaBJsoIas MporpaMma COCTOUT U3 OCHOBHOM 3aJ1a4y U BBI3BIBAEMBIX U3 HEE T10
OIPEJEIICHHBIM YCIIOBUSIM HECKOJIBKMX YaCTHBIX 3a/1a4.

JIro0oit mporiecc ynpaBiaeHUs COCTOUT U3 TPEX COCTABIISIFOUIUX:

— TIOJTy4YeHre UHPOPMAIIUU;

— aHAJIU3 MOJIyYeHHOW MH(OPMALMK U IPUHSATHE PEILICHUS;

— peanu3anus IPUHATOTO PELIEHNUS.

B ACY TII texnomornuecknii o0bekT ynpapinenus (TOY) Bxitouaer B cedst
HECKOJIbKO 00bekToB ympasieHus (OVY), ympaBieHHE KaXKIbIM U3 KOTOPBIX
CKJIaJIbIBAETCS U3 TPEX YKA3aHHBIX COCTABIIONINX. B peanbHbIX TEXHOJIOTMYECKHUX
mpoleccax YacTO BO3HMKAIOT CHUTYyallMd, KOTJa HEoOXOJUMO OJHOBPEMEHHO

yOpaBJsATh HECKOJIbKUMU OY.
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Opranuzanusi "0JHOBPEMEHHOTO'" BBIMOJIHEHUS] HECKOJbKUX YMPABISIOIINX
nporpamm (MyJIbTUIIPOTPAMMHBIN PEXKUM PabOThI) BOZMOXHO C MTOMOIIBIO CUCTEM
pealbHOTO BpEMEHU. JTa OCOOEHHOCTh TpU Pa3pabOTKe  YHPaBIAIONINX
QITOPUTMOB YUUTBIBACTCS CIIETYIOITUM 00pa3oM:

— pa3pabaTbiBaeTCsi OCHOBHOH aJIrOpUTM, B KOTOPOM ONHUCHIBAIOTCS
nedctBusg 1mo mnoaroroBke YBM  k  3anycky TOY, ycinoBus BBITOJHEHHS
MOANPOTPaMM, 3aITyCK MOAIPOrpamMm, nopsiaok octanoBku TOY u 1.1.;

— pa3pabaThIBalOTCAd  AITOPUTMbl  MOANPOTPAaMM, COOTBETCTBYIOLIUX
pa3nuuHbIM  pexxuMaM pabotel TOY u TexHojmormueckum omnepanusMm. Jlns
IPOMO3JIKMX aJrOPUTMOB MOANPOrpaMM  IIEJEeCO00pa3HO JalbHEIee UX
pazOueHue;

— Ui KaXAOW MOANPOrpaMMBl  ONPENEIAETCS IEPUOJUYHOCTh €€
BBINIOJIHEHU (B TEXHUYECKOM JMTEpAType 5Ta BEJIMYMHA YacTO Ha3bIBAETCSA
NEpPUOJIOM CKaHUpPOBaHWs 3anauyM). JlemeHne Ha TOANPOrpaMMbl  TaKKe
IPOU3BOAUTCS MPU HEOOXOAMMOCTH peaTu3alMi Pa3IU4YHON MEPUOJUYHOCTH HX
BBITIOJIHEHUS.

Jlpyroii 0COOEHHOCTBIO QJITOPUTMOB YIPABIECHUS TEXHOJIOTMUECKUMHU
MPOLIECCAMHU SABJISIETCSI OTCYTCTBUE OJIOKOB OKOHYAHUS OCHOBHOTO ajJrOpUTMa Mpu
YOPABJICHUH HENPEPbIBHBIMU TEXHOJIOTMUECKUMHU Tmpouieccamu. Ilpu »sTom
aBapUiHBII OCTAaHOB OOOPYJOBaHMsS pacCMaTpUBACTCA KaK MpEeKpalieHue
BBINIOJIHEHUS TOANPOrPaMM, BbI30B MOJNPOTrpaMMbl aBApUWHON OCTAHOBKH U
epexo] B PEXKUM OXUAAHUS KOMaHAbl Ha 3anmyck. IlomHoe oOkoHuYaHuWe
BBIIIOJIHEHHA  anroputMa  ympasiaeHuss TOY  yacto  nmpousBOguTCs U3
OTEepallMOHHON CHUCTEMBI U TP pa3pabOTKE alropuTMa MOKET HE YKa3bIBAaThCS.

1.5.2 Buyrtpennuit unn nerann3zoBannbiii anroputm ACY TII

OCHOBHBIM OTJIMYMEM BHYTPEHHHX QJITOPUTMOB OT BHEIIHUX SBISETCS
OoJiee AeTanbHas pacuu@poBka Kaxaoro 0yoka. Eciy mpu HamucaHUM BHEITHETO
alroput™Ma TpeOyeTcss B3aMMOJICHCTBHE TEXHOJIOra M MPOTrpaMMHUCTa, TO MpU
COCTABJICHMM BHYTPEHHErO0 aJropuT™Ma cutryainusi Mensercs. Ha stom stame

paboTaOT PIEKTPOHUKU U TTPOTPAMMHUCTBHI.
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O3HAaKOMUBIIUCH C BHEIIHUM aiaroputMoMm (ynkiuonupoBanus ACY TII,
WHKCHEPBI-AJIEKTPOHUKHN (TaKUX CIEIMAIMCTOB TAaKXKE HA3bIBAIOT CHUCTEMHBIMU
MHTErpaTopaMM) ONPENEISAIOT HA0Op TEXHHMYECKUX CPEACTB, HEOOXOAMMBIX IS
peanu3alnuy JTaHHOro anropurtMma. Ilocie 3TOro TEXHOJOTUYECKUM MEepPeMEHHBIM
(TaraMm) MpUCBaMBAIOTCS UMEHA U MPOTPAMMUCTHI MPU pa3pabOTKE BHYTPEHHETO
QITOPUTMA YUYUTHIBAIOT OCOOCHHOCTH MPOTrPaMMHUPOBAHUS BEIOPAHHBIX YCTPOMCTB
conpspkeHus ¢ oobekroM (YCO). Ilpm sToM Kaxaplid OJOK BHYTPEHHETO
aJITOPUTMA OTPAXKAET OJMH MIar paboThI TPOTPAMMBI.

[Ipu cpaBHEHHMH BHYTPEHHEIO M BHEIIHErO aJrOPUTMOB BHJHO, YTO B
nocieaHeM Oounbliie OJIOKOB 3a CUET JeTanu3allMi. B HEKOTOphIX ciiydasx
BHYTPEHHHI aJITOPUTM TIPEBHIIIACT BHEITHUHA B ICCATKH Pa3.

CocrapiieHue BHYTPEHHEro ajroputma (yHKIIMOHUPOBAHUS HE SBIISETCS
3aBEPIIAIOIIMM 3TallOM B OINMCAHUU AJITOPUTMa YIPaBICHUS TEXHOJIOTHYECKUM
npoueccoM. CreayronmM 10 YpOBHIO, enle 0oJee JeTalbHbIM, SBISETCA
QITOPUTM, YYHUTHIBAIOIINN OCOOCHHOCTH SI3bIKA, KOTOPBIA HCIOJIB3YeTCS s
CO3/laHUsl yIpaBJisitonield nporpammbl. HaumOosbiiiee KOIMYECTBO OJIOKOB OyIeT
MIPY UCTOJIb30BAaHUM acceMOJIepoB (MHUIIMATN3AINS TTOPTOB, TIEPECHIIKA JTAHHBIX,
MacKkupoBaHue u T.1.). HaumbOosee ONM30K BHYTPEHHUI alrOpuTM K SI3bIKaM
BbICOKOTO YpoBHS U ocooeHHO SCADA-cucremam (Supervisory Control And Data
Acquisition — cOop maHHBIX M ONEPaTHBHOC IUCIETYCPCKOE YIPABICHHE), B
KOTOpPBIX TaKWE€ ONEpaluy, KaK WHULMAIU3alMs MOPTOB, MEpechulka U T.J.

OCYHICCTBILAIOTCA ITPOIrpaMMHBIMH KOMIIOHCHTAMH ITAKCTOB IIPOI'paMMHPOBAHU .

1.6 BBoa u BbIBOJ curaajioB B YBM

1.6.1 BBox/BBIBOJ JUCKPETHBIX CUTHAJIOB

JIATYNK — KOHCTPYKTUBHO 000COOJICHHOE YCTPOMCTBO, COACpIKaIIee OIUH
WM HECKONBKO MEPBUYHBIX M3MepUTENbHBIX npeodpasosareneit@lEl, Jlarumk
MpeIHa3HAYCH JJIsi BBIPAOOTKM CUTHAIA W3MEPUTENbHON MHbopMarmu B dopme,

yIoOHOW myid mepenayu, AalibHEWIIEero npeodpa3oBaHusi, oOpabOTKUM W (WIIM)
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https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA#cite_note-%D0%93%D0%9E%D0%A1%D0%A2_%D0%A0_8.673-2
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA#cite_note-3

XpaHEHUs, HO HE  MOAJAIOUICHCA  HEMNOCPEACTBEHHOMY  BOCIIPUSITHIO
Habromarenem,

JlaTumk MOXET JTOTIOJIHUTEHHO COJIepKaTh MPOMEKYTOUHBIE
U3MepUTENbHbIE PeoOpa3oBaTeNn, a Takke Mepy. JaTuuk MoxeT ObITh BHIHECEH
Ha 3HAYUTEJILHOE PACCTOSHHUE OT YCTPOUCTBA, MPUHUMAIOMIETO ero curHaisl. [Ipu
HOPMHUPOBAaHHOM COOTHOIIICHUM 3HAYEHUs BEIMYMHBI HA BBIXOJIEC JaT4yhKa C
COOTBETCTBYIOIIMM 3HAYEHHEM BXOJHOW BEJIIMYMHBI JATYUK SIBISIETCS CPEACTBOM
U3MEpPECHUM.

B Hacrosiiee BpeMs TEPMHUHBI «JIaTUUK» U «CEHCOP» HCIOJIb3YIOTCS Kak
paBHO3HAuHbIE Uil ~ OOO3HAYEHUS  M3MEPUTEIBHOTO  TpeoOpa3oBaTels,
BBITIOTHSIONIETO (DYHKIIUM BOCHPUSITHS BXOJHOW BEIMYMHBI U (HOPMUPOBAHUS
MU3MEPUTEIBLHOTO CUTHAJIA

B TexHonornueckux Tmpoueccax CelbXO3MPOU3BOJACTBA HCIOIb3YETCA
HIUPOKUN HAOOP JATYMKOB, B KOTOPHIX M3MEHEHUE KOHTPOIUPYEMOTO IMapaMeTpa
MPUBOJUT K M3MEHEHHIO COCTOSIHHMSI KOHTAKTOB. K TakuM narymkaM OTHOCATCH,
HarpuMep, KOHTAKTHbIE JaTYMKKA TEMIIEpATyphl U JABJICHUS, peie BPEMEHH,
JATYMKY TOJ0KEHUs (KOHEUHBIE BBIKIIIOUaTe M) U T.1. KpoMe Toro, st KOHTPOJIS
3a cpabaThIBAaHUEM KOMMYTAIMOHHOM ammnapaTypbl UCHIOJb3YIOTCS OJ0K-KOHTAKThI
MarHUTHBIX IyckaTejaed. MHorue pAaT4MKU HE COJEpXKaT KOHTAKTOB, a
GbOpMHPYIOT CHUTHANBI JIOTHYECKOTO YpoBHS «0» wmim «1» B BBIXOJHOM 1MW,
HarpuMep WHIYKTUBHBIE U (DOTOINEKTPUUYECKUE [AaTUYMKH TMOJoXKeHus. Takue
JATYMKW HA3BIBAIOTCS OUCKPEeMHbIMU, T.K. TIOJYy4aeMbIi Ha BBIXOJIE CUTHAT UMEET
JACKPETHBIN XapaKTep.

Jluckpemmvimuy Ha3bIBAIOTCSI CUTHAJIBI, UMEIOIINE B JTI0OO MOMEHT BPEMEHU
OJIHY U3 IByX BO3MOXHBIX BEJIUYMH.

B 3aBucuMocTu OT XapakTepa UCTOUYHUKA JUCKPETHBIX CUTHAJIOB (JJaTYUKOB)
u crnocoba 00paOOTKM  AUCKpeTHOM  MHPOpMAIMM B YNPABISIONICH
BbluMcIuTENbHON MamnHe (YBM) MOryT npuMeHSTHCS pa3lIMuHbIE MPUHIIMIIBI
BBOJIa IUCKPETHBIX CUTHAJIOB. J[JIs1 MOSICHEHUSI OCHOBHBIX MPUHIIMIIOB PACCMOTPUM

(GYHKIIMOHATBHYIO CXEMY, IPEJICTAaBICHHYIO Ha pucyHke 1.12.
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T 4 Cé‘II‘HEU'I IIAHHBIX
3 i

Jatuuei

Pucynok 1.12. ®ynkumnoHajibHasi cxema ycTpoiicTBa BBojia B YBM qucKkpeTHBIX
CUIHAJIOB: 1 — y3eJ1 raibBAHUYECKOI Pa3BsA3KU; 2 — MYJbTHILIIEKCOP; 3 — y3eJl
ynpasiienusi; 4 — 6ydep 1aHHBIX

Bxoansie auckpernsie curransl 1.1., 1.2, ... n.1, n.2 momarorcs Ha y3en 1
raJlbBaHMYECKON pa3BA3KH, COTJIACOBAHUSI YPOBHEW W MOJABJICHUS MMITYJIbCHBIX
MOMEX, BOBHUKAIOIIUX BCIEJCTBUE «JIpede3ra» KOHTaKToB. ONpoc MOKIFOYEHHBIX
JATYMKOB OCYIIECTBJISICTCS MYJBTUILUIEKCOPOM 2, KOMMYTHUPYEMBIM  y3JIOM
yopaBieHuss 3. YTOpaBieHHE MYJIbTUIJICKCOPOM OOECTeUnBaeTCsl CUTHAJIAMU
yhnpaBieHus, nocrynaromumu or YBM no untepdeiicHoit maructpanu. biok 4
BbITIONIHAET (pyHKIMM Oydepa AaHHBIX M TO3BOJISIET OJOKUPOBATH HM3MEHEHHE
CUTHAJIOB IAHHBIX BO BpEMSI OIpOcCa.

[Ipu n3meHeHuu XoTsi Obl OJHOTO U3 BXOJHBIX CUTHAIOB y3en 1 dopmupyer
UMITYJIC, KOTOPBIA 3allOMUHAETCS TPUTTEPOM U OOECNeUYMBaeT TMOSIBICHHE Ha
BBIX0JI€ MOJIYJISI BBOJA OOIIEro curHaia 3amnpoca npeposiBanus 3I1P. OTot cur Han
UCIIOJIB3YETCsI, KOTJa TPU W3MEHEHUM BXOJHOW uH(Mopmarmuu Tpedyercs
HEMEJIJICHHAs! BhIPA0OTKa YIPaBIISIONIETO BO3JACUCTBUS cO CTOpoHB YBM wmnu B
cilydae, Korjaa BXxoaHas nHdopManus usMeHsieTcst peiko. Onpoc 1aTyuKkoB B 3TOM
CJlyyae IPOU3BOJUTCS TOJBKO TOTNa, Koraa nossiserca curnan 3I1P. OrcyrcTBue
curHasia 311P mo3BosisieT UCKIIOUNTh HMKIAYECKUM OMPOC TAaTYMKOB U CHU3UTH
Harpy3ky Ha Mukporpoueccop. I[lo oOxkoHuanum omnpoca y3en yIpaBIEHUS

BO3BPAIACT TPUITCP B HCXOOHOC COCTOAHUC U CHUMACT 3aIIPOC IIPCPbIBAHNA.
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[Ipu HEOOXOAMMOCTH BBOJIa CUTHAJIOB, MOSIBJISIONIMXCS. HA KOPOTKOE BpeMms,
UCIIOJIB3YETCSl YCTPOWCTBO BBOJA JUCKPETHBIX MMIYJIbCHBIX CUTHAJIOB. B Takux
YCTPOMCTBax J11000€ M3MEHEHHE BXOJHBIX CUTHAJIOB PETUCTPUPYETCS U XPAHUTCA
JI0 OKOHYaHUs Ompoca B OJIOKE 3alOMUHAHUS, KOTOPBIM BKIIIOYAETCS MEKIY
MYJIBTHILIEKCOPOM ¥ OydhepoM JTaHHBIX.

KoncrpyktusHO YCTPOMCTBA BBOJA JTACKPETHBIX CUTHAJIOB
U3rOTaBIMBAIOTCS B BUJE MOJyJed. 3ayacTyro (QYHKIMU BBOAA JUCKPETHBIX
CUTHAJIOB  OCYIIECTBJISIOT MHOTO(DYHKITMOHAJIBHBIE TUTATBl QHAJIOTOBOTO U
JUCKPETHOTO BBOJA-BBIBO/IA, YCTAHABIMBAEMBIE B CIIOTHI pacmuupenus Y BM. s
YCTAaHOBKA MOJAYJI€l BBOJAA B HEMOCPEACTBEHHOM OJM30CTH OT OOBEKTa
YIIPABJICHUS, YTO YMEHBIIAET CTOUMOCTbD JIMHUW CBSI3U U CHUKAET YPOBEHb MOMEX,
a TaKXe Ui Pasrpy3KH LEHTPAJIbHOrO MHKpolpoueccopa YBM mnpumensitorcs
pacnpeieNiEeHHbIE CUCTEMbl KOHTPOJIA M YIPABJICHUS, B KOTOPHIX MOIYJIH BBOJA
JIMCKPETHBIX CUTHAJIOB YCTAHABJIMBAIOTCSI B KOHTPOJLIEP, BBIMOJHSIOMUNA PYyHKIIUH
npuemMa H IepBUYHOM 00paboTku naHHBIX. CBsizsb YBM ¢ koHTposiepom
OCYIIECTBIISIETCA ~ NPUA  MOMOIIM  MOCJIEIOBATEIbHBIX  MOJIEBBIX  IIWH
ITPOMBIIIJIEHHBIX CTAHAAPTOB.

BHenmiie

BHyTpeHHHE LIeITH
LIerH ! R2
; R1 IMHTaHHe
o ] VEL 0

ACTOUYHKEK VD1 -~ | Dal
cHrHana : ] 1 |
NOCTOAHHOMD _:’;
ToKa i

Buenmisist l b

oBasd
&IEMITT Hudgp
«IEMIDT>

Pucynok 1.13. IIpyHuunuajbHas cxeMa THMHYHOTO BXOJHOI'0 KACKaja yCTPoiicTBa BBOIA
AUCKPETHBIX CUrHAJIOB. R1 — TokoorpannunBarommii pesucrop; VD1 — nuoa 3ammrhl oT
odpaTtHoro Hanpsukenusi; VEL — onronapa raipBaHopa3Bsi3ku; R2 — pe3ucTop ycTaHOBKH
pexuMa ontorpansucropa; DALl — uHTerpajbHblii yewinTe b (IMTAHUE He MOKA3aHO)
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Mopaynu BBOJIa BBIMYCKAIOTCS B PA3IMYHBIX MCIOJTHEHUSAX, OTIMYAOIINXCS
CXEMHBIMU PEIICHUSIMH, KOJTUYECTBOM BXOJIHBIX CUTHAJIOB, HAIIPSKEHUEM U TOKOM
BXOJIHBIX Y3JIOB.

KonuuecTBo kaHalIOB TUCKPETHOTO BBOJIa Koyieberces ot 2 10 144 BXOIHBIM
HanpspkeHueM 2-280 B mepeMeHHOro 1 MOCTOSIHHOTO TOKa. BeImyckaroTcss Moaynu
Ompoca COCTOSIHHSI «CYXHX» KOHTAKTOB, TOJKIIFOYaeMbIX HEMOCPEICTBEHHO K
MOJYJII0 BBOJIa. B GOJIBIIMHCTBE MOJyJIeH BBOJA MCIOJIB3YETCS TaJbBaHHYECKas
pa3Bsi3ka BXONHBIX 1eneil. Hampspkenwe wm3omsuu (TaJbBaHWYECKash pa3Bsi3Ka)
MEXK]Ty BXOJHBIMH M BBIXOIHBIMU LiersiMu KoJie6ietcs ot 500 qo 4000 B.

Uepes (GyHKIMOHAIBHBIC MOJYJIM BBIBOJIAa JIMCKPETHBIX CUTHaNOB YBM
BBIJIACT YIPABIISIIONINE CUTHAIBI Ha YCTPOHCTBA M MCIOJHUTEIHHBIC MEXaHU3MBI
TEXHOJIOTHYECKOro oOopyaoBaHus. IlpuHuum aeicTBUS MOJyJIe OCHOBaH Ha
peoOpa3oBaHUNd COBOKYIMHOCTH JBOWYHBIX CHUTHAJIOB, MOJAHHBIX HA BXOJ TIO
uHTepPEHCHBIM  IMMHAM, B  BBIXOAHBIC  JIBYXIO3WIIMOHHBIC  CHTHAJIBI,
ralbBaHMYECKH pasBsi3aHHbIE OT Ienedl MHTEep(EHCHBIX CHUTHAJIOB U IICTeH
nuTaHus. Moaynu coXpaHstoT HHGOPMAITHIO 0 BBOIa HOBBIX CUTHAJIOB.

BeimyckaroTcss MOAyiad B pa3IMYHBIX HMCIOJHECHHAX, OTINYAOIINXCS
CXEMHBIMH PEIICHUSMH, KOJHUYECTBOM BBIXOJHBIX CHUTHAJIOB (0T 2 10 96) m
TUMAMU BBIXOJIHOTO Kackaja y3ja TaJlbBAHMYECKON pa3Bs3Ku (ONMTOMaphl, pese).
OnuH U3 BapMaHTOB MOCTPOSHUSI MOJIYJISI BRIBOAA TUCKPETHBIX CUTHAJIOB TTOKa3aH

Ha pucyHke 1.14.
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Pucynok 1.14. ®yHKkuMoHaIbHAsI cXeMa MOJYJIsl BbIBO/A JMCKPETHBIX CUTHAJIOB: 1 —
Oy¢ep 1aHHBIX; 2 — 3aMIOMHUHAIOIIIee YCTPOICTBO U AemmudpaTop; 3 — y3e ynpasJjieHus; 4 —
y3eJ1 YCHJICHHS ¥ TAIbBAHNYEeCKOH pPa3BA3KH

Muxkponporieccop HampapisieT U(ppoByr0 HUHPOPMAIUIO O HEOOXOAUMBIX

COCTOAHMAX BBIXOIHBIX YIIPABIAIOIIHNX CUTHAJIOB B MOAYJIb BbIBOAA 4YCPC3 INHUHY
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nanHbIX J[. Tak Kak KOJUYECTBO BBIXOJHBIX CUTHAJIOB MOJYJISI MOXKET MPEBBIIIATH
Pa3psAIHOCTh IIMHBI JaHHBIX, HH(POpPMAIIMS 3aMUChIBAETCs MOOANTHO Yyepe3 Oydep
TaHHBIX 1 B 3amOMHHAOIIEE yCTPOMCTBO 2. BBIOOp MOyns BBIBOJA W HOMEpa
OaiiTa OCYIIECTBISAETCS MUKPOMIPOIIECCOPOM Uepe3 y3ell YIpaBieHUs 3 CUTHAJIAMU
muHbl agpeca A. I[locne 3amvcu B 3amoOMHHAIONIEE YCTPOMCTBO BCEro 0ObeMa
uH(pOpMAIUH y3el 3 M0 CUTHAIY YIPABJICHHS CYUTHIBACT HA BBIXO] WH(OPMAITUIO
U3 YCTpOMCTBa 2 uepe3 y3en 4, MpeaHa3HAYCHHBIN JIi YCUJIEHUS CUTHAJIOB U
rajJbBaHUYECKON pa3BA3KHU C LEMSIMU TEXHOJIOrM4ecKkoro obopynoBanus. [Ipumep
peanu3anuy BBIXOAHOTO KacKa/la C TaJibBAaHUYECKOW ONTOPa3BA3KOW MOKa3aH Ha

pucynke 1.15.

TanrEanudecks H30NHR OEAHHER BuyTpeHHHe BHemmHH e
npeobpasoEaTelh HaOpAEcHHA LIETTH I[eMH
[Trrrarme
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Pucynok 1.15. [IpuHuunuaJbHas cxeMa THNHYHOTO BHIXOHOT0 KaCcKaaa MOIYJIsl
AucKpeTHoro BoiBoAa: R1, R2 — pe3ncTopsl 3a1aHusl TOKA CBETOAMO/AA U PeKMMA padoThl
onToTpan3ucropa; R3 — pe3ucrop orpanuyenusi Toka 6a3el Tpansucropa VT11; VTL, VT2,

R4, R5 — cocraBHoii TpaH3ucToOp

[Topsnox BeIOOpa Moysiel BBOJA U BBIBO/IA JUCKPETHBIX CUTHAJIOB!

Ha ocHoBaHuM aHanm3a TexHoiormyeckoro oowekra ympasieHusa (TOVY) u
aNrOpUTMa YIIPABICHUS OMNPENEHAETCd KOJIUYECTBO IHUCKPETHBIX BXOJIHBIX U
BBIXO/HBIX I10 OTHOIIEHHUIO K Y BM curHamnos.

B 3aBucumocTH OT paccTosHMs OT OO0BeKkTa ymnpaBiaeHus A0 YBM,
HeoOxoaumoro OwictpoaeiicTBust U oT tuma ACY TII (neHTpanu3oBaHHas WiId
JEIIeHTPAIM30BaHHAas) BIOMpPAETCsl TUI IIMHBI Nlepeiaun JaHHbiX. Hampumep, npu
paccrosann oTr YBM g0 TOVY nopsiaka HECKOJbBKUX JECATKOB METPOB

NPUHUMAIOTCS TUTAThI JIJIs1 YCTAHOBKU HermocpeacTBeHHo B ¢iotel YBM (ISA, PCI
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WU Jpyrue B 3aBUCUMOCTH OT Thna YBM); nis nentpanuzoBannod ACY TII u
paccTosiHuU 10 1-2 KM. U HEBBICOKMX TPeOOBAaHUAX K OBICTPOJICUCTBUIO CUCTEMBI
YIIPABJICHUS PUHUMAIOTCSI TIOJIEBBIC ITOCIEI0BATEIBHBIC IIMHBI ITPOMBIIIJICHHBIX
crangaptoB. ns neuentpanuzoBanHod ACY TII momumo YBM HeoOGxomumo
BBIOpaTh TEXHOJOTMYECKUE KOHTPOJUIEPh, W B 3aBUCUMOCTH OT UX THIIA
omnpeaensiercs nHTepdeic Moaynei BBOAa-BHIBOA.

ITo xaramoram ob6opynoBanus qis1 ACY TII, ucxons u3 tumna BeIOpaHHOM
ITMHBI ¥ KOJIMYECTBA BXOJHBIX M BBIXOJIHBIX CHUTHAJIOB, BBIOWPAIOTCS TUIATHI WA
moayiu. [lpeamouteHue clieqyeTr oTnaBaTh YCTPOWMCTBAM KaKOTO-JIMOO OJHOTO
MIPOU3BOAUTENIA JJIs1 0OECIIEYEHUS TTOJIHON COBMECTUMOCTH 000pYA0BaHMUSI.

PazpabaTeiBaeTcst pyHKIIMOHAIbHAS CXEMA C YUETOM MPUHSTHIX PEIICHUM.

1.6.2 BBoa/BBIBOJI aHAJIOTOBBIX CUTHAJIOB

Jlns Toro 4toObl MuKpompoiieccop YBM Mor o0pabarbiBaTh JaHHBIE O
MapaMeTpax TEXHOJIOTHMYECKOTO MPOIECCa, IMOCTYMAKIIME B BHUAE AHAIOTOBBIX
CUTHAJIOB, UX HEOOXOJIUMO MpeoOpa3oBath B UGPOBYIO GOPMY, YTO BBIOTHIETCS
B aHaJIOroBO-1IM(poBOM ipeodpazoBareine (ALIIT).

YacTto ¢ MOMOIIBI0 TaTYUKOB M MIEPBUYHBIX MpeoOpa3oBareieli n3MEHEHNE
napaMeTpoB  TEXHOJIOTMYECKOTO0 TMpollecca MpeoOpa3yeTcss B U3MEHEHHE
MOCTOSIHHOTO HampsiKeHHsl. MHOTME JaTYMKU UMEIOT TOKOBBIM BBIXOJHOM CUTHAJ,
B OTOM cllydae OH TpeoOpasyercss B Hampspkenwe. M3mepsiemoe HampsbKeHue
nogaercs Ha Bxonx AIIll, BbINOJHAKOMIErO ONEpallMM  AUCKPETH3ALHH
(kBaHTOBaHMsI) U KoaupoBaHus. C TMOMOIIBIO TUCKPETHU3AIMH BECh JUaIa3oH
U3MEHEHHUSI BXOJHOTO HAIPSOKEHUS JEIUTCS Ha OOJIbIIOE YHCIIO CTYICHEH.
OnpenesneHue YHUCIOBOTO 3HAYECHUSI CBOAUTCS K CPAaBHEHUIO BXOJHOIO
HaIpPSHKEHUST ¢ M3BECTHBIM OOPa3lOBBIM HampspKeHHeM W (opMupoBaHHEM Ha
BBIXOJIE KOJIOBOM KOMOWHAIlUM, COOTBETCTBYIOIIEH OJHOMY U3 YpPOBHEH
JTACKPETU3ALINY.

OkcrutyatannonHbie cBoiictBa ALIIT 3aBucsaT oT MeToaa mpeodbpa3oBaHwms.

37



Paznmuuaror mpeoOpazoBarenu, (QOPMUPYIOIIUE BBIXOJHYIO  KOAOBYIO
KOMOHMHAIIMIO IO MTHOBEHHOMY 3HAYEHUIO BXOJHOTO HANPSDKEHUS, U3MEPEHHOMY
B OIPEJICIICHHBIII MOMEHT BPEMEHU, U MHTETPUPYIOIIKE TPeoOpa3oBaTeIu.

[IpeoOpa3zoBarenu MrHOBEHHOIO 3HAa4yeHUsi HMEIOT Oojiee  BBICOKOE
OBICTPOJICICTBHE W HU3KYI0  I[IOMEXOYCTOMYMBOCTb.  WHTerpupyrommue
npeo0pa3oBaTeId MMEIOT JIYUYITyl0 TOMEXOYCTOWYMBOCTh, TaK KaK YCPEIHSIOT
nmoMexu 3a BpeMss uHTerpupoBaHus. OJHAKO  yBEIMYEHUE  BPEMEHH
UHTETpUpoBaHusl ymeHsblnaer ObicTponeirictBue AILlIl. CrnenoBaTenbHO, BBIOOD
TUIA TMpeoOpa3oBaTesis 3aBUCUT OT JHUHAMHKU YIOPaBIsEMOTO Ipoilecca,
WHTEHCUBHOCTHU MTOMEX U TPEOOBAHMM K OTPEIIHOCTH TPeoOpa30BaHus.

Yacto ALII umeer ObICTpOAEHCTBUE, AOCTATOYHOE ISl MpPeoOpa3oBaHUS
CUTHAJIOB, MOCTYNAKIIMX OT HECKOJIbKMX JIaT4uKOB. B 3TOM ciyuyae maT4yMku
1eaecoo0pa3Ho IUKINYECKH WM MO0 MpOrpaMMe OMNpallMBaTh KOMMYTaTOPOM
(MyJIBTUIIEKCOPOM) CHUTHAJIOB TOCTOSIHHOTO Toka. CurHambl ¢  BbIXOJa
koMmmyTaTtopa nojarorcss Ha Bxona AIIIl. dyHKuuMoHanpHas cxema, MOSCHSIONIAs
MPOLIECC MHOTOKAHAJIBLHOTO BBOJA AHAJIOTOBBIX JAHHBIX, MOKAa3aHa Ha PUCYHKE
1.16.

KOHCTpYKTHUBHO y371bI BBOJIA aHAJIOTOBBIX CUTHAJIOB O(DOPMIISIOTCS B BUJIE
MOJYJIBHBIX IUIAT JJIi MOHTa)XXa HEMOCPEACTBEHHO Ha muHy YBM wnm
MOAKITIOYEHUS] K CTaHJApPTHBIM  HMHTepdeiicaM: TMOCienoBaTeIbHOMY WU
MapaJJICTIbHOMY.

KonnuecTBo BXOAHBIX KaHAIOB OOBIYHO COCTaBIsAeT 8-16, UMEIOTCS MOYIN
Ha 32, 48 u OGonee kaHajoB. JIJIsl yBENMYECHHUS YHCIA TOAKIIOYACMBIX JAaTYUKOB
BBIIMYCKAIOTCSI PACHIMPUTENIM AHAJOTOBBIX BXOJOB, 3a4acTyl) COCTOSIIUE U3
pElIEHHBIX WU  MOJYNPOBOJAHUKOBBIX  MYJbTUIUIEKCOPOB W YCUIIUTENEH.
[IpuMeHeHue TaKuX yCTPOMCTB MO3BOJISCT MOAKIIOUYATH OOJIBIIOE YHUCIO JATYUKOB
Kk ogHoMy AIIIl, 9TO CyIIECTBEHHO CHMXAeT CTOMMOCTh cuctembl. Hampumep,
KAacKaJHOE coequHeHne 16-KaHaNbHBIX PEJIICUHBIX MYJIbTUIIEKCOPOB JTaeT

BO3MOHOCTD ITOJIYUYUTE 10 256 BXOJHBIX KaHAJOB JJIA IMOAKIIOUCHUA TEPMOIIAp.
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LLmHa agpeca

Pucynok 1.16. CTpykTypHas cxeMa yCTPOiicTBA MHOTOKAHAJIBHOT0 BBO/Ia AHAJIOTOBBIX
CUTHAJIOB

WmHa ynpasneHms

CyIIeCcTBYIOT «MHTEIUIEKTYaIbHBIC» MOIYJIA aHAJIOTOBOTO BBOJA, UMCIOIIUE
MUKPOIIPOIIECCOp ISl TMEPBUYHONM OOpabOTKM CHUTHAJIOB, HAaNpUMEp MOJIYJIH
ADAM Advantech, mogynu OBEH (pucynok 1.17) u ap., KOTOpbIE HCIIOJIB3YIOT

Pa3JIMYHbBIE TUIIBI TTOJIEBBIX IIWH IS CBsA3U ¢ Y BM.
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Pucynok 1.18. Cxembl npeBapuTebHONH 00Pa00TKH, BHITIOJHEHHbIE HA ONIEPAIMOHHBIX
YCHJIMTEJISIX: a — Ipeo0dpa3oBaTesib CONPOTHBJICHNS; 0 — Mpeodpa3oBaTesb TOKAa B
HANpPSZKeHHe; B — cXeMa JIOrapu(pMu4ecKkoro c;kaTus; I — YCUJINTeJb ¢ MepeKII4YaeMbIM
KO3 PUUMEHTOM YCHJICHUS
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Ilepen oOpabotkoit ananoroBoro curHana Allll 3adacTyro HeoOXxoauma
npeaBapurtenbHas 00padoTKa, KOTOpasi YNpoIIaeT JajbHEHIINe Oonepaliud ¢ 3TUM
CUTHAJIOM. XapakTep NpeABapUTeIbHON 00pabOTKH MOUYTH MOJHOCTBIO 3aBUCUT OT
BUJla JaTdyhka. PaccMOTpUM OCHOBHBIE BHJIBI TMPEIBAPUTEIBHOM 00padOTKU
aHAJIOTOBOr0 CHUTHala (HEKOTOPhIE CXEMHBIE PEIICHUs MOKa3aHbl Ha PUCYHKAX
1.17 n 1.18).

Ycunenue uctionb3yeTcs Uisl CIa0bIX BHIXOJHBIX CUTHAIOB JATYUKOB.

IIpr 3TOM HCHONB3YIOTCS OINEPALMOHHBIE YCHIIATEIW C BO3MOKHOCTBIO
U3MEHATh KOA(DPUIIMEHT yculieHus ¢ 1eiblo obecreunTh Tpedyembrit st ALIT
JIAANa30H HAIPSKCHUS.

IIpeobpazosanue conpomuenenuss HeOOXOAUMO JUIsl TIOHUKEHUSI BBICOKOTO
BBIXOJIHOT'O COIIPOTUBIICHUSI HEKOTOPBIX TATYMKOB.

IIpeobpazosanue moxa 6 Hanpsaxcenue HEOOXOAUMO JIA JAaTYUKOB,
npeo0pa3youmx U3MEPSEMYIO BETUUUHY B 3JIEKTPUUECKUN TOK.

IIpeobpa3zosanue Oeticmeyrowux 3HayeHuti CUTHAJIIOB MEPEMEHHOTO TOKa B
CUTHAJIBI IOCTOSTHHOTO TOKA C TEM K€ JECHCTBYIOIINM 3HAYCHUEM.

Jlocapugpmuueckoe corcamue — 17151 yMEHbUICHUS] IUHAMUYECKOTO TMana3oHa
BBIXOJ/IHBIX CUTHAJIOB JATYMKOB C MIOMOIIBIO JIOTaPU(PMUUIECKOTO YCUITUTEIIS.

Quavmpayus — C UEIBIO MOJABJICHHUS IIYMOBBIX COCTaBIISIIOIINX BBIXOJHOTO
CUTHAJIa JlaTYMKa C TIOMOIIBI0 (UIBTPOB HUKHUX YaCTOT WU IMOJOCOBBIX
(buUIBTPOB.

Jluneapuzayus — KOppeKUUs BBIXOJHOI'O CUTHAJIA JaTYMKA C HEJIMHEWHOMN
XapaKTEPUCTUKOU.

llepexniouenue koagpguyuenma ycunewuss B TPOIECCE HUBMEPEHUS s
oOecrieueHnss MaKCUMaTbHOU YyBCTBUTEIHLHOCTH.

T'anveanuueckas PAa36A3KA ueneﬁ I10 BXOAY U ITMTAHHIO.
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Pucynok 1.19. Cxembl npeaBapuTe/ibHOI 00pa0OTKN HA MACCHBHBIX 3JIeMEHTAX: a —
GUIbTP HUIKHHUX YACTOT; 0 — AeJIUTE]b HANPSIZKEHMsI; B — IPeodpa3oBaTe/ib TOKa B
HaIIPSZKeHH e

KOHCTpYKTHBHO  yCTpOWCTBAa HOPMAJM3allMMl  AHAJOTOBBIX  CHUTHAJIOB
opopmiisitorest B Buae moxayied YCO (YCO — ycTpoiicTBa CBS3U ¢ OOBEKTOM),
MOHTHPYEMBIX B HEMOCPEACTBEHHOW OJIM30CTH OT OOBEKTA YMPABIICHHUS WA B
BUJIC  MOAYJAbHBIX  IIaT il MoOHTaxka B mkady.  CymiecTByroT
CIeIMaIN3UPOBaHHBIE MOJYJM BBOJIa CUTHAJIOB TepMmomap (C KoMIeHcaluen
TEMITepaTyphl XOJIOTHOTO CIast), TEPMOMETPOB COMTPOTHUBIICHHUS H TEH30IaTINKOB.

B nekoropeix ciayyasx YCO HMEIOT JOCTaTOYHO CJIOKHYIO KOHCTPYKIIHIO,
YTO OINpEACNIIeT UX BBICOKYIO CTOMMOCTh. Hampumep, mpuMeHeHHe HEeAOpPOTUX U
HaJSKHBIX TATYUKOB TEMITEpATyphl — TEPMOIIAp TpeOyeT MPUHATHS CIIEIIUATbLHBIX
Mep Il obecrieyeHWss  HeoOXxoaumoil  ToyHoctu — u3Mepenuil.  YCO,
MpeIHa3HAYCHHBIC JUIsI padOTHl C TepMOMapaMM, ITOJDKHBI COACPKATH CXEMY
KOMITCHCAIIMA TEMIIEPaTyphl XOJOIHBIX CIAacB HA OCHOBE JOIMOJTHUTEIBHOTO
JATYNKA TEMITPEPATYPHI.

JInss  BBIBOJA  AHAJIOTOBBIX  CUTHaJOB w3 YBM  npumensirorcs
nudpoanagoroseie npeodpazosarenu (L[AIT). OcHoBHble XapakTepucTuku LIATT —
pazpsiAHOCTh (00bIYHO 12 OUT), OT KOTOPOI 3aBHUCUT TOYHOCTH BOCIPOU3BEIICHHUS
aHAJIOrOBOTO CHUTHAJla Ha BbIXOJA€ (HAmpsDKEHUST WM TOKa) U Bpems
npeo0pa3oBaHus, OT KOTOPOTO 3aBUCUT MaKCHUMallbHas CKOPOCTh W3MEHEHUS
CUTHAJIa Ha BBIXOJIC.

Hanpuwmep, moayns ananoroBoro BeiBoga AO 16-V/C ¢upmer Fastwell

uMeeT Bpems npeodpazoBanus 10-5 c.
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KOHCTpYKTUBHO MOJyJM aHAJIOrOBOTO BBbIBOJA BBIMOJIHSIOTCS aHAJIOTMYHO
MOJlyJISIM aHAJIOTOBOTO BBOJA; 3a4acTyto B oqHOM moxyie umerorcs AL u LIATI,
a  TaKxe MUKpPOCXEMBI ~ JTUCKPETHOTO BBO/Ia-BbIBOJIA. Hampumep,
MHOToyHKIIMOHAJIbHAS TutaTa cOopa jaHHbIX U ynpasieHus PCl 1711 dupmbr
Advantech umeer AIIIl, MynbTHIIEKCOp aHATIOTOBBIX BXOJHBIX CHUTHAIOB Ha 16
kaHanoB, L{AIl Ha 2 kanana, 16 qUCKpeTHBIX BXOJIOB M 16 TUCKPETHBIX BHIXOJIOB.

Crpemsch chenatb YCTpOWCTBa BBOJA-BbIBOJIAa YHUBEPCAJIbHBIMH, a
CJIEIOBATENFHO YBEIUYUTH COBIT CBOEH MPOAYKIIMH, MPOU3BOJUTEIN HIYT IBYMS
NyTAMHU:

® CTaHJapTH3alus YpPOBHEW CHUTHAJIOB JaTYMKOB, HCIOJHUTEIbHBIX
anieMeHToB, YCO;

e yauBepcanuzauusa YCO B Lemsix peanu3anuu HECKOJbKUX QYHKUIHUNA B
OJIHOM M3JIEIINH.

BTtopoii myTh conpsi’KeH ¢ HEKOTOPOil M30BITOUHOCTBIO, OJJTHAKO YBEIUUYCHHE
CEpUMHOCTH M3JENMM  JenaeT uX JoCTynHbIMU. OJIHUM U3  METOJIOB
yauBepcanuzaun  YCO dBiseTcss NpPUMEHEHHWE B HHUX IPOTPAMMHUPYEMBbIX
gornyeckux cxem (IIUIMC). Ilpumepom MoOry cCiayXuTb MpOTpaMMUPYEMbIE
moayaun UNIOxx-5 d¢upmer Fastwell mns koropsix paspabotaHo 0oJibInoe
KOJIMYECTBO MPOLIMBOK, PEATU3YIOLIMX BBOJ-BBIBOJ ITUCKPETHBIX CHUTHAJIOB C
MOJIABJICHUEM <«JIpe0e3ray, BBOJ-BBIBOJI AHAJIOIOBBIX CHUTHAJIOB B COYETAaHUU C
JIOTIOJIHUTEIBHBIMU MOJIYJISIMH, ITPE00pa30BaHUe YacTOThI B KOJ, U30aBIIsAs OT 3TOM
paboThI IpoLeccop, POPMUPOBAHUE CUTHAIOB IIMPOTHO-UMITYJILCHOW MOJYJISLINH,

IrCcHCpaTophbl, CHCTYHUKH U T.AO.

1.7 Wudopmanus B ACY TII
WNupopmaiiis — COBOKYITHOCTh CBEICHUHN (JaHHBIX), BOCIPUHUMAEMBIX OT
OKpY’)KaloIlllel cpenbl, BblaBaeMas B OKPYKaOIIyK cpeny JHM00 coxpaHseMas

BHYTPU HEKOTOPOU CUCTEMBI.
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[Ipumenutensno k ACY TII wundopmauus ObIBaeT awHano206as
(HempepbiBHAsI) U Ouckpemuas (NpepbIBUCTas). MaTeMaTUUYeCKUM OIHMCAaHUEM,
METOJIaMU Tepeaaun, XpaHeHHsI U U3BJICUCHHSI 3aHUMAeTCs Teopus HH(POpMaInu.

Konuuecmeo ungopmayuu — wmepa YMEHBIICHHS HEONPEIEICHHOCTH,
COJZIEpIKAILIEHCs B OTHOU CIIy4allHOM BEJIMYMHE OTHOCUTEIBHO APYTrOM.

Jannvie — uHbOpMalusA, TpPENCTaBICHHAs CHMBOJAMH WIA  UX
MOCJIEIOBATEILHOCTSIMHU.

Enuaunpel xommvectBa umHPOpManmu — Owurt, Oadt (8 Out). CKOpOCTH
nepeaaun nadopmaiuu — out/c = 160/1.

Cuenan — u3MeHsOMasIcs (pu3ndeckas BEIMYMUHA, SBISIONMIASACS HOCUTEIIEM
uH(popManuu.

Ksanmuposanue (Ouckpemuszayus)) — upeoOpa3oBaHHE HEMPEPHIBHOM
(yHKUIHH B TUCKPETHYIO.

Kanan ceésasu — COBOKYMHOCTh CPEJACTB, MpEAHA3HAYCHHBIX IS TEpenadu
CUTHAJIA.

IIponycknas cnocobnocms — MaKCUMabHAsl TEOPETHYECKH ITOCTHKHMAs
CKOPOCTb Tepeaaun uHpopMaIuu.

B npouecce ymnpasnenuss npoucxoaut otoop uHpopmanuum ot TOY
JaTYuKaMu, Mpeoopa3zoBaHue ee B yJI00HyI0 (OopMy, B OCHOBHOM B JUCKPETHYIO,
nepeaaya B yIpaBISIFONIYI0 CUCTEMY, B KOTOpO# UH(OpMaIs BOCCTaHABIMBACTCS
B aHayoroByr ¢opmy (UHTEpHoJupyeTcs), oOpabaTeiBaeTcss U (popmupyercs
BbIXOJHAsT uH(oOpMaius, BozaeucTBywomas Ha TOY 118 AOCTWXKEHUs Ienu
yIpaBJICHHUS.

[Tapametpsl kananoB nepeaauu (K) u curnanos (C):

upuna nonocet nponyckanus (dactotusiii crektp) Fk (FC) — ot 3300
JUTSE TeJIe(OHHBIX JIMHHMA IO COTEH Merarepil JijIsl ONTOBOJIOKHA.

Junamuueckuii ouanaszon (NpeBbIlIcHUE curHaiga Haja nomexoit) DK, Dc
OTIpEENSETCS] COOTHOIIEHHEM MOIIHOCTEH CUTHAJIa ¥ IOMEXH B KaHaJe.

D =log P k/P n, rae P k MmomsocTh curnana, P N MOIIHOCTH TOMEXH
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Jlnumenvnocms nepedauu no karany TK — UHTEpBal BPEMEHU, Ha KOTOPHIH

KaHaJI ITPpCa0CTAaBJICH IJI AAHHOT'O CUT'HAJIA.

ﬂﬂumeﬂbHOCWlb cyuecmeoseaHusl  cCucHala 6 - Kalanie Tc - BpCMs,

HCO6XO,ZIHMO€ Ml IIepeaad JaHHOT'O CUTHaJI1a.

Obwvem kanana (emxocth) : VK=FKkDkTk,Vc=FcDcTc

HeoOxomumoe ycitoBue coriiacoBaHus KaHaina u curaaia: Ve <V Kk,

JocraTounoe ycimoBue : FC<Fk;Dc<Dk; Tc<Tk

I[JI?I corjiaCoBaHusd KaHaJla M CHTHaJla MOXCT HM3MCHATHCA. AJIMTCIIBHOCTD

nepcaadyum 3a CUCT TC, YaCTOTHBIN CIICKTD, croco0 KOIUPOBKH, I[I/IHaMI/I‘-IGCKI/Iﬁ

JTUaIa3oH.

Jnst mnpopmanmonnsix cBszed B ACY TII xapakrtepHo JelcTBHE B

PCaJIbHOM MaciTade BpPpCMCHH, IIpH OTOM BaXHa HC a0CoJIFOTHAs TOYHOCTB, a

corsacoBaHHOCTh. B coBpemenHbIXx ACY TII npumeHsieTcs ennHas CucTemMa cuera

BPCMCHMU, ITO3BOJIAIOIIAA pCIIATh CICAYIOIINUC 3aJa4Yn:

JOKYMEHTUPOBAHHE BPEMEHH NpUEMa-TIepeIaun;

IPOTOKOJIMPOBAHUE  MPOUCXOJAIIUX  COOBITUH  (HOPMAaJIbHBIX,
YTPOXKAKOUIUX U aBAPUNHBIX);

aHaJdu3  MPOU3BOACTBEHHBIX CUTyalldi 1O  OYEPEIHOCTH M
JUTUTEBHOCTH;

yOpaBJICHUE  OYEPEAHOCThIO  MpueMa, TMepenadd, o0pabOTKu
uH(popmanuu;

3a/laHi€ CUHXPOHU3UPOBAHHBIX MOCJIEIOBATEIBHOCTEN YIPABISIOIINX
BO3JCUCTBUM;

oToOpakeHne enuHoro Bpemenn Ha APM omeparopoB, mynbTax B

JUCIICTYCPCKUX U T. .

B ACY TII Bcerma cyuecTtByeT BEpOATHOCTb BO3HUKHOBEHHS TIOMEX,

HCTOYHHUKOM KOTOPBIX SABJIAIOTCA:

€CTECTBEHHBIE 3JIEKTPOMArHUTHBIE MPoIecChl B aTMochepe 3emiiu;

® DPaJAMOU3IYYCHUS HEOECHBIX TElI;

mpoIriecchl, OOYCIOBIIEHHbIE PA0OTOM PA3IMYHBIX SJIEKTPUICCKUX
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YCTPOMCTB U arperaTos;

® TIOCTOPOHHHE  CHCTeMbl  (PaAMOCTaHIMM,  JPYrHe€  YYaCTKH
aBTOMAaTHU3AIMH U T.1.);

® pas3nuyHOro poja Giaykryauuu (CiydailHble OTKIOHEHUS (PU3NYECKUX
BEJIMYMH, BbI3bIBAEMbIC TEIUJIOBBIM JIBDKEHHUEM U JUCKPETHOM
MPUPOIOI HOCUTENEH AIIEKTPUUECKOTO 3aps/a);

e [peoOpa3oBaHKUE CUTHAIOB B OTJCIBHBIX PJIEMEHTAX CUCTEMBI (IITyMbl
KBaHTOBaHMs, IOMEXH OT MpeodpazoBaresieil 4aCcTOThI U T.11.);

® TIOMEXH, CIIELUAaIbHO CO3/aBaeMble /JIsl HApyILIEHUs CBA3H;

® TEXHUYECKas HEMCIPABHOCTb alIaparypsbl.

OparM U3 METOAOB HEUTpanu3allik TOMEX SBISIETCA YJAJICHHE WX
uctounnkoB ot ACY TII, pa3HeceHHe 4YacTOTHOrO JAMAaNa3oHa C YCTaHOBKOMW
4acTOTHBIX (QUIbTPOB. Takue MeToAbl Ha3bIBAIOTCS MPSAMBIMA. OHH MOTYT OBITH
UCIIOJIb30BaHbl TOTJ1a, KOTJa UCTOYHUK MCKaXEHHM, XapakTep U BO3ICICTBHE €ro
Ha CUTHAJIBITOYHO ONPE/IECIICHBI.

3ayacTyro MpsIMbIe METOJIbI UCIIOJIB30BATh HE YIACTCs, T.K. MHOTHE MMOMEXHU
HOCAT CIIydallHBbIM XapakTep W SBJISIOTCS NMPUHIUNIHAIBHO HEYCTpaHUMbIMU. J1Jis
HEUTpaIu3aui TaKuX MOMEX HCIOIb3YITCS KOCBEHHBIE METOJbI, Ui KOTOPBIX
3aKJIIOYaeTCsi B TOM, 4YTO CIEHUAIbHBIM 00pazoM (opMupyeTcs CHTHA,
OTJIMYAIOLIUICS OT CUTHAJIA, KOTOPBIA opMUpoBajcs Obl IPU OTCYTCTBUH MOMEX,
C IIeNIbI0 M3BJICUCHHUS W3 HETO TOJE3HON HHQOpPMAIMH, HOCHUTEIEM KOTOpOil OH
SIBJISICTCSI.

JUiss  3TUX 1ened HCMONb3YIOTCS pas3IMYHble CHOCOOBI: HaumOOoJblLIee
pachpocTpaHEeHUE TOJYYUIIM METONbI, OCHOBaHHBIE HAa HH(POPMAIIMOHHOM
U30BITOYHOCTH C TNPUMEHEHHEM JIOTIOJHHUTENBHBIX pPa3psioB B IEpelaBaeMbIX
JBOMYHBIX CIIOBaX.

Taxke HCMONB3YyIOTCS — ClEUUANbHbIE  KOJABI, KOTOpPbIE  IO3BOJISIOT
OoOHapy>KHUBaTh U KOPPEKTUPOBATH OIIHOKH.

Haubounee pacnpocTpaHeHHbIE METObI KOHTPOJIA:
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Konwmponv na uemnocms. Hanbonee 3¢dexTuBeH Mpu MOCeA0BaTEILHON
nepenadue MHGopmanuu. 3akiodyaeTrcs B J00aBIeHUN paspsijaa, paBHoro 1 — eciu
YHUCII0O €IWHUIl B cloBe HeueTHoe, 0 — eciM YuCiIO eAWHMII B CIOBE YETHOE.
HenocraTok — HET KOHTPOJIS UCKAXKEHUS B IBYX WM YETBIPEX pa3psAIax.

Koumponv nepedauu no cosnadenuio — CXeMHbI KOHTPOJIb, HE TPEOYIOIINIA
uHGOPMAIMOHHON M30BITOYHOCTH. Hcnone3yercs JIOIIOJITHUTEIIBHOE
o0OpylOBaHUE [UIsl CPAaBHEHMsS WIM JIBOMHYIO Iiepefady HMHQPoOpManuu ¢
MOCIIEAYIONUM CpaBHeHHEM. HerocTaTtok — yMEHbIIIEHHE CKOPOCTH Nepeadn B 2
pa3a WK yClI0)KHEHHE alnapaTHON 4yacTH.

Apupmemuueckue xoppekmupyrowue Koovl, HaIpuMep Koj XEeMMUHIa, B
KOTOPBIX KpOME MH(POPMALIMOHHBIX Pa3psAI0B B IIEPEAABAEMOM CIIOBE COACPKUTCSA
HECKOJIBKO KOHTPOJIBHBIX. OJTHU KOJbl IO3BOJSIOT HCIPABIATh HCKaKEHUE
OJIMHOYHOW W mapHOW omnOKu. [I[puMeHsIoTCS HEe TOJBKO IS NIepeAadu, HO U s
XpaHEeHUs] 1 00paOOTKH.

CriocoObl OBBINIEHUS TOCTOBEPHOCTH MHGOPMAITUH:

Cucmemuvle unu opeanusayuonHvie — BbBIOOp HanOoJee pPaMOHAIBHBIX
METOJI0OB 00pabOTKH JAHHBIX M MEPOINPUSATHI MO MOJACPKAHUIO XapaKTEPUCTUK
0o0opy10BaHUS.

Annapamnvie — 00ecIeUMBAIOT HENPEPBIBHBI KOHTPOJIb U HCIPABISIOT
OLIMOKY B MOMEHT €€ MOSIBJICHUSI.

IIpocpammubie — 3aKIOYAIOTCS B MPOTrPaAaMMHUPOBAHUM JTONOJHUTEIBHBIX
orepalyii, CpaBHEHUH UX Pe3ylbTaTOB C pe3yJibTaTaMU OCHOBHON 00pabOTKH, YTO
JaeT BO3MOKHOCTh YCTAaHOBHUTb M HCIpPaBUTh OwMOKU. Taxke K mporpaMMHBIM
MeToJaM OTHOCcUTCs udpoBas 06padoTka curHaior (L[OC).

IIpumep 1 — MeTOZ KOHTPOJIBHBIX CyMM. 3apaHee MOACUUTHIBAECTCS CyMMa
yucesn Tpynnbel AaHHBIX. [lpu 00paboTKe OHA pacCUUTHIBAETCS 3aHOBO U
cpaBHHBaeTcs. Tak ycrpoeHa ¢aiinoBas cuctema DOS u Windows.

[Tpumep 2 — MeToabl U30OBITOYHOCTH WM KOHTPOJbHBIX mudp. Hambomnee
COBEPILIEHHBIE alTOPUTMBI HU(POBOIl 00paOOTKM CUTHAJIOB, HAaIIpUMeEp, LUudpoBas

cBepTKa u ObIcTpoe mpeodpaszoBanue Oypwe, TpeOyIOT OONBIINX BEIYUCIUTETLHBIX
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pECypcoB CHUCTEMbl M, KaK MPABHUJIO, BBIMOJIHSAIOTCS B CHEHHATM3UPOBAHHBIX
CUTHAJIBHBIX IMPOIIECCOpax, pacnoyiokKeHHbIX B YBM Wi B «MHTEIEKTYaTbHBIX)
JaTYUKaX.

CymiectBytoT mnpocteie U 3GGEKTHUBHBIE B pSAE CIy4yaeB alrOPUTMBI
CrIIAKUBAaHUS M (QWIbTpAllMM, TPUMEHSEMBbIC ISl «TJIAJKUX» CUTHAJIOB WIIU
YYaCTKOB CHUTHAJIOB, MMEIOIIMX B pEaIbHOM MacIlTabe BPEMEHH MPAKTUYECKU
MOCTOSIHHOE 3HaueHue. K TakuM anropuTMaM OTHOCSITCS 9KCHOHEHYUAlbHOe
cenaxcusanue 1 METOJl CKOIb3AUe20 CPeoHe2o.

AJTOPUTM  DKCIOHEHIIMATIBHOTO CIJIQXXUBaHUS TpeOyeT HaUMEHbBIIETO
o0beMa MaMsATH JUIsl XpPaHEHUS U3MEPEHHBIX JIaHHBIX U pPealu3yeTcs CleyIonen

dbopmyIio:

! 1 1 !
Y= TYn + 1+ T)Yn—l

rae Y,— criaxeHHblll curHan, Y, — peaibHblil CUTHAN, Y,_; — CTJIa)XKCHHBINA CUTHAI,
BBIYUCIICHHBIN Ha MIPEIBIIYIIeM HHTepBaie, | — 4ncio u3mepeHuil.
OCOOEHHOCTBIO aJITrOpUTMa HKCHOHEHLUATBHOIO CIJIQXKUBAHUS SIBIISAETCA

(bopMupoBaHKUe 3HAYCHUsI CUTHANA Y, B KOTOPOM YYacTBYIOT BCEe N 3HaueHHi Y,

1
OJTHAKO BEC KaXJI0ro M3 HUX B €! MEHbIIe Beca mocieayromero. Bemmauna 1/ |

BbIOMpaeTcs B npeaenax 0...1 u Ha3pIBaeTCs MOCTOSSHHOM CIJIaKUBAHMUS.
Ha npaxkTuke SKCHOHEHIMAIbHOE CIVIAXKMBAHWE IPOU3BOIAT HE IO BCEM

I/I3Mep€HI/IHM, a [10 HECKOJIBKUM ITOCJIICAHUM :

wal =3 Yy ==Y, + 2V — Y, ,)

s l=4 Y. = §(3Yn +2Y,  +Y, ., —Y, )

AJIFOpI/ITM CKOJIBb34AICTO CPCOHCTO ITIO3BOJIACT BMCCTO pCaJIbHOIro
HN3MCPCHHOI'0O CHUTHAJIa MCIIOJb30BaThb CPCAHCC 3HAUCHHC U3 I H&6J’IIO)ICHPII>1,
BBIYUCJIICHHOC Ha HpeIU_HCCTBYIOH_ICM I/IHTepBa.TIe BpeMeHI/I. AHFOpI/ITM peaJ'II/ISYGTCH
dbopmyroit

! 1 14 ’ Y + Y’—l
Yn = T(Yn + Yn+1 + -t Yn—l+1) = Yn—l + n%

48



[Ipy uCMONBb30BAaHMM  ANTOPUTMA  CKOJB3SIIETO CPEIHEr0  HMEeTCs
BO3MOJKHOCTh BBIOOPA KOJIMYECTBA TOUCK JIJISl yCpeaHeHus | .

AJTOpUTM cpeone2o O0ns1 6cex TO3BOJSIET PEATM30BATH PABHOBECHYIO
bunbTpalyio, Ipu KOTOPOU BKJIAJ TEKYILIEro W MPEAbIAYIIUX OTCYETOB BXOJIHOTO
CHUTHAJIa B TEKYIIEM OTCUETe OTKJIMKA (UIbTpa MPUHUMACTCS OAWMHAKOBHIM. B
psAe cily4aeB 3TO IO3BOJISIET CHU3UTh BJIMSHUE HOPMAJIBHO pPacHpeeiIeHHOU
OMeXH HEOOJIbIIION HHTEHCUBHOCTH.

B cneunanu3upoBaHHOM TPOTPaMMHOM OOECIEYEHUHU, MPeIHA3HAYCHHOM
st ACY TIH, kak npaBuiio, anroputmbl [{OC BcTpoeHbl B Bujae OMOIMOTEUHBIX

byHKIHA.

1.8 TlonsiTue cucTeMbl peajbHOI0 BpeMeHH

OgHuM U3 OCHOBHBIX TpeOOBaHUM, HpeabaBisieMblx K YBM, sBisercs
HEOOXOJAMMOCTh TAPAaHTUPOBAHHOIO PELICHUS 3aJad YNPaBIEHUS U KOHTPOJIS B
peasbHOM MaciiTabe BpeMEHU MpH JJIUTENbHOM cpoke skciuryatauuu ACY TIL

Pabotoit YBM B peanbHoMm maciutade BpeMenu (PB) HazbiBaeTcs pexum
paboThl, IPU KOTOPOM CYILIECTBYIOT MPE/CIIbHbIE OTPAHUYEHUS Ha BPEMsI pELICHHUS
3a/1aud, HaKJaJblBaeMble OOBEKTOM YIMpaBJICHUSA. DTO O3HAyaeT, 4yTo oOpaboTKa
uH(poOpMaMU OT JATYUKOB M BBIPAOOTKA YHPABJISIOLIMX BO3ACHCTBUN JOJKHBI
OCYLIECTBJIATBCA  CO  CKOPOCTBIO,  IPEBBIIMIAOMIEN  CKOPOCTh  PEAIBHO
MIPOTEKAIOIIETO YIIPABIISIEMOTO IIPOLIECCa.

W3 aroro onpeneneHus cienyer:

a) BCE CUCTEMbI POMBIIIIEHHON aBTOMATH3alIUH SIBIISIIOTCS cuctemamu PB,

0) NpUHAMIECKHOCTH CcHCTeMbl K kimaccy PB He cBszana c ee
osicTponericTBueM. beicTpozeiicTBue YBM omnpenensieTcsi CKOpOCThIO MPOTEKAHUS
nporeccoB B TOY.

[IpuHATO pa3nuyaTh CUCTEMBI «HCECKO20» U «MAcK020» PB.

Cucrema «orcecmrko2co» PpEabHOIO BPEMEHUM — CHUCTEMA, B KOTOPOM

HECIIOCOOHOCTh 00€ECIIEYHTh pPE€aKInIi0 Ha BO3HHUKILICE coObBITHE B 3a/IaHHOC BPCM
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aBysieTcs 0Tka3oM. COBpEMEHHBIE CUCTEMBI )KeCcTKOTo PB mMeroT BpeMs peakunu
nopsaka 100 mxe.

Cucrema «msekozo» PB nonmyckaeT eIMHHMYHBIE CIydad 3ama3JbIBaHUS C
BbIPAOOTKOM YNpaBIsIOMUX BO3AeHCTBUM. JlJ1a Hee omnpeensieTcs: cpe/iHee BpeMs
00pabOTKM COOBITHIA.

Ceoiictea  PB o0ecrneunBaroTCs BEIOOpPOM COOTBETCTBYIOIIETO
MUKpOIpoLieccopa, MyJIbTHUIPOLECCOpHBIX YBM, BbIOOPOM  ONTUMAILHOTO
pexrMa paboThl, TPUMEHEHUEM COOTBETCTBYIOIIETO MPOTPAMMHOTO 00ECTICUCHHMS.

YBM moxket paboTaTh B ABYX PEKUMAaX:

® 00HO3a0auHOM, TPU KOTOPOM B JIFOOOM MOMEHT BpPEMEHHU
BBITIOJTHSAETCS TOJILKO OJTHA MPOTPaMMa;

® MH0203A0a4HOM, TIPU KOTOPOM  MApAJUIEIbHO  BBIIOJHSIOTCS
HECKOJIBKO TIPOTPaMM.

OcuoBnas yacte [10 ACY TII — onepayuonnas cucmema — COBOKyIIHOCTb
porpaMm, MpeIHa3HAYEHHBIX JJISI OpPraHU3aluu BIYUCIUTEIBLHOTO Mpollecca.

B Hacrosiiee BpeMsi B OCHOBHOM NMPUMEHSIIOTCSL TUCKOBBIE OINEpPAIIIOHHbBIC
cucteMbl. B HUX OOJIBIIMHCTBO MOJYJIEM pa3MelieHO Ha JMCKax (B TOM YHUCIIE
G- auckax), HeOONbINasi 4acTh PE3UJCHTHBIX Mopayied Haxomsarcs B O3Y.
Cocras OC:

3aecpy3yux — TporpamMma Ha4YaJlbHOTO TIyCKa CHUCTEMBI YIIpaBJICHUS,
oOecrieunBaroliasi BBoA u pasmenienue B O3V pabounx mporpamm.

Jlucnemuep (cynepsusop) — mnporpamma, OpraHU3yIOLIas MPOXOXKIECHUE U
B3aMMOJICHCTBHE PabOYMX MPOrpaMM B 3aBUCUMOCTH OT KOHKPETHOW CUTYyalluu Ha
TOY u neiictBuit 00CTy>KHUBAIOIIETO TIEpCcCoHana (oreparTopa).

Cucmema ynpasneHus 6600a—6bl800a — TPOTPAMMBbI, O00ECIICUMBAIOIITNE
oOMeH uHpopmarnueit Mexay YBM u BHENTHUMHU YCTPOMCTBAMU BBO/Ia—BBIBOIA, B
TOM YHUCJIE MOHUTOPOM U KJIaBUATYPOIL.

Qaiinosas cucmema.

Vmunumer (cyeOHBIE TPOrpaMMBI ).

PaccmoTpum ¢yukiuu ocHoBHBIX yacteit OC PB.
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Hucneruep:

® YIOPSAAOYMBACT CBS3b MEXAY onepaTopamu U Y BM;

e oOecrneuynBaeT B3aMMOCBSA3b MEXY MPOrPAMMHBIMUA KOMITIOHEHTaMH,
OCYILIECTBJISII IIEPEXOJ OT OJHOW IMpOrpaMMbl K Jpyrou B
3aBUCHUMOCTH OT TEKYILIEW CUTYalluu U IPUOPHUTETOB;

® KOOPAMHHUPYET pabOTy CUCTEMBI YIIPABIEHUS BBOJIOM — BHIBOJIOM;

e oOecrnieunBaeT penieHue (OHOBBIX 3a]lay, JOMycKas MapalielbHYIO
paboTy LEHTPaTbHBIX U MEepUPEPUIHBIX YCTPOMCTB (MHOT03aJauHbIi
pEXKUM);

® JaeT  BO3MOXXHOCTb  TEKyIIMM  IporpaMMaM  HCIOJIb30BaTh
oubmmoteku crannaptHeix moanporpamm (dll u ActiveX Windows);

® OCYUIECTBIIET KOHTPOJIb 332 BPEMEHEM BBIITOJIHEHUSA TEKYIIMX
IPOrPaMM.

Cuctema ympaBieHuss BBojoM — BbiBojoM (CYBB) — opranusyer
COBMECTHYIO pabOTy BCEX BHEIIHUX YCTPOUCTB ¢ OydepoM BBoga—BbIBoAa. Kpome
TOT0, OCYUIECTBIISET NEPEKOANPOBAHUS BBOAUMON U BRIBOJAUMON MH(DOpMALIUU U3-
3a pa3JINYHBIX A3bIKOB BHEIIHUX YCTPOUCTB U Y BM.

CYBB Takxe KOHTPOJUPYET COCTOSHHE BHEUIHUX YCTPOWCTB; CIEIHT,
KOI/Ia BHEUIHEE YCTPOMCTBO OCBOOOIMTCA M coobmiaer o0 3tom /[lucneryepy;
CJIEIUT 3a UCIIPABHOCTBHIO BHEIIHUX YCTPOMCTB.

Yyer ocoOeHHOCTEel BHEIIHUX N0 OTHOIIeHHI0 kK YBM  ycrpoiicTs
BO3JIAraeTCsl WM HA KaHaJ CBSI3H, CIEIUAIbHO CO3JaHHOW I JaHHOTO THIIA
yCTpOUCTB, niu Ha yacte CYBB — npaiisep.

Cosmectumocth kommoHeHTOB ACY TII ocymectBisiercs Onaronaps
YHU(PHUIIMPOBAHHOMY COIPSHKEHUIO — HHTEp(EHcCy.

Uumepghetic —  COBOKYNMHOCTh  YHU(DHUIIMPOBAHHBIX  amMapaTHBIX,
MPOTrPAMMHBIX M KOHCTPYKTHUBHBIX CPEICTB, HEOOXOAUMBIX ISl B3aUMOACHCTBUS
coctaBHBIX yacte ACY TII. BoabpIIMHCTBO CHCTEM BBOJA — BBEIBOJA COCTOUT U3
TpeX TUIIOB UHTEPENCOB: MaMATH, ITPOLIECCOPa, BHEIIHUX YCTPONCTB.

[To muuausim nHTEpPEiica mepenaroTcs CIEAYIONINEe CUTHATBI:
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® KOJ azpeca;

® KOJ KOMaH[bl (BBOJI, BEIBOJ, 3aMCh, YTEHUE WJIH JIp.);

¢ uHGOPMAIIMOHHBIE CUTHAJIBI;

® CHUTHaJbl UACHTU(DUKALINY;

e YIpaBJISAIOUIME CUTHAJIBI (3alIpOC CBS3M, COTVIAILIEHUE HA CBA3b, COPOC
U T.1.);

e u3Bemaronme ((GopMUpyrOTCA B OTBET HA YIPABJISIOIINE);

® CUTHAJBI IPEPHIBAHUS (3alIpOC BHELIHETO YCTPOWCTBA HA MIPEPHIBAHUE
porpamm);

® JIONOJHUTENbHBIE CUTHANBI (HEHCHPABHOCTh, NMHUTAHHE, AHAJIOTOBHIE
CUTHAJIBI U T.[I.;

[Ipu peanuzauuu uHTEpdeiica BO3MOXKHBI  CIEAYIOIIHE  CIOCOOBI
NOJKJIFOYEHUS] BHEIIHUX YCTPOUCTB: paJuaibHbIi, MAarUCTPAJIbHBIN, KaCKaIHBIN.

HenocraTtok paguaneHOro cmnocoba cBsi3u — OoJiblias Harpyska Ha
LHEHTPAIbHOE YCTPOICTBO; HEBO3MOXKHOCTh OOMEHA HEMOCPEICTBEHHO MEXKAY
aOOHEHTaMH.

MarucTtpanbHblil criocod XapakTepusyercs NpocTOTor cBsa3u. Hegocratku —
TOJIBKO 2 yCTPOMCTBA MOTYT OHOBPEMEHHO OBbITh CBS3aHbI, UMEETCS 3aBUCUMOCTD
paboTBI OT COCTOSIHUSI MarucTpau.

Kackangueiii ciocod XapakTepu3yeTcsi HauMEHbIIUM KOJIMYECTBOM JIMHUI
cBsi3u. HepoctaTok — HU3KOE OBICTpOIEHCTBYE.

Kpome omnucanHbix, ObIBalOT KOMOWHHUPOBAHHBIE CTPYKTYpbI, HANpUMED,
KOI/Ia ajpecanuss U UACHTU(PUKALMS OCYIIECTBISIOTCS MO WHAWUBUIYAIbHBIM, a
OOMEH JaHHBIMH — IO OOIIUM JIMHUSIM CBSI3H.

Bce OC PB saBisiroTCS MHOT0O3aJauHbIMHM  ONEPALMOHHBIMU CHCTEMAaMH.
3amaun  JeniaT MexIy CcoOOM BBIYHCIWTENbHBIE PECypChl, B TOM YHCIE U
IIPOLIECCOPHOE BPEMSI.

3aoaua — nwabop omepanuii (MalIMHHBIX WHCTPYKIIMi), MpeaHa3HaueHHbIN

JJI5 BBIITOJIHCHU S JIOTHYCCKHU 3aKOHUYCHHOHU CI)YHKI_[I/II/I CHCTCMBEI.
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3ajauyn  KOHKYPUPYIOT MEXay coOOH 3a TMOJydyeHHE KOHTPOJS Haj
pecypcaMy BBIYMCIUTENBHON cuUcTeMBI. [IpUHATO pa3nnyarh JBE Pa3HOBUIAHOCTH
3a1a4:

npoyecc — OTIEIBHBIN 3arpykaeMblii TPOTpaMMHBIN MoOAyJb (daiin),
KOTOPBI BO BpeMs HCIIOJIHCHHUS WMEET B MaMSTH CBOM HE3aBUCHUMBIC 00JIacTH
KOJIa LISl TaHHBIX;

nomoK — 3ajada, B KOTOPOM HCHONB3YeTCs OOIIMI y4acTOK MaMsTH s
HECKOJIbKUX 3a]a4.

[Tpumep MHOTOMOTOYHOM TporpamMMbl — WOrd, B KOTOpOM OJTHOBPEMEHHO C
Ha0OpPOM TEKCTa MPOU3BOAUTCS (popMaTUPOBAHUE U TIPOBEpKa opdorpaduu.

3aauu UMEIOT CIEAYIOIINE CBOMCTBA:

npuopumem — 1EJ0€ YUCIIO0, IIPUCBANBAEMOE 33/1a4€ U XapaKTEPU3YIOLIEE ee
BAXXHOCTH 110 CPABHEHUIO C APYTMMHU 33/1a4aMUu;

cmamyc — CBOWMCTBO, XapaKTEpHU3YIOIEe COCTOSHUE 3aJaud (aKTHBHAas,
rOTOBas K BBIMOJIHEHUIO, OJIOKUPOBAHHAS /IO ONPEACIICHHBIX COOBITUM U T.1.);

MHO2OKPAMHbBIU 3aNyCK — CBOWCTBO, MO3BOJISIONIEE 3AITyCKATh HECKOJIBKO
KOIUW OJHOM 3aJa4n

peenmepabebHOCmMb — CBOUCTBO MOBTOPHOM BXOJAMMOCTH 0€3 HEraTUBHBIX
MOCIIEICTBUI MOCJIE BPEMEHHOTO MPEPHIBAHUS.

Baxnoit gacteto OC PB sBisieTcs nucnerdep (IIaHUPOBIIUK, CYTIEPBHU30D).

Ero ocHoBHOUM (pyHKIMEH sIBISIETCS ONpenesieHue, Kakas U3 3ajad JO0JDKHA
BBITIOJIHATHCSI B KOHKPETHBI MOMEHT BpeMmeHu. [[ns peanuzanuu 3Toi GyHKIHUN
MMEETCS HECKOJIBKO aJITOPUTMOB:

Pesicum pazoenenus epemenu. KaxaoW 3amgadye OTBOAUTCS OIpEISTICHHOE
BpeMs (0OOBIYHO KpaTHOEe IMC), B TEUYEHHE KOTOPOrO OHA 3aHUMAaeT
Mukponpoueccop. [locne 3aqaHHOro BpeEMEHH POLIECCOP NEPEAAETCS CIIECTYIOMIEH
3a/1aue C HAaWBBICIIUM TPUOPUTETOM. J[Jist TOrO YTOOBI BHIMOJHSIIUCH BCE 3a/1a4uH, B
TOM YHCIIE U C HHU3KUMH NPHUOPUTETAMH, HPUOPUTET HOJITO BBITOJHAOIICUCS
3a7a4M  IIOCTEIIEHHO  YMEHbIIAETCA. Takod INpUEM  INPUMEHSAETCA Ui

MHOT'OIIOJIL30BaTENbLCKUX cucTteM U He roautcd g OC PB.
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Koonepamusnaa mnoeozadaunocms. 3anada, TOJyYMBIIAs YIpaBlICeHUE,
BBITIOJIHAETCS O T€X IOp, MOKa OHAa HE IMEpEeNacT yIpaBJCHUE APYroul 3agade.
Taxxe He npuemiem ais OC PB.

IIpuopumemmnas muozcozaoaunocms ¢ evimecHenuem. BbICOKOPUOPUTETHAS
3a/1aua BBITECHAET (MPEPHIBACT) BBHIMOJHIEMYI0O HU3KONPUOPUTETHYIO B Cilyyae
HEOOXOJMMOCTH. DTOT anroput™ JexuT B ocHoBe OC PB.

B pamkax omnoit OC PB MOryT BBINOJHATBHCS OJHOBPEMEHHO 3aJ1aud
«KeCTKOoro» u «wMmarkoro» PB. Ilpu sTtomM TONBKO oOaHA 3aJada, UMEHOLIAA
HaWBBICIIAN IPUOPUTET, SBJISIECTCS MTO-HACTOSAIIEMY AETEPMUHUPOBAHHOM.

Hau6onee orBerctBennbie ACYTII mporpammupytorcst 6€3 UCIOIb30BaHUS
komMepueckux OC PB Ha BBICOKOHAJEKHBIX SA3bIKAX MPOrPaMMHUPOBAHMS, Yallle
Bcero C. IlonmyueHHble B pe3ysibTare MpPOrpaMMbl ONTHMHU3HPOBAHBI O]
KOHKpETHBIE ycinoBUsa. HemoctaTrkoM Takoro crocoba SBISIOTCS HCKIIOUUTEIHHO
BBICOKHE TpeOOBaHUA K KBaIU(UKAIMU TPOTPAMMUCTOB, TaK KaK MPUXOIUTCS

dakTruecku nporpaMmupoBath yHuKanbHy0 OC PB.

1.9 Opranmsanus ACY TII

IIpu pazpabotke ACY TII cuctemHble HMHTErpaTOpbl CTPEMSTCS K
MAaKCUMAJIBHOMY MCITOJIb30BAHUIO THUIIOBBIX, CEPUMHO BBIIYCKAEMBIX YCTPOMCTB,
YTO COKpAILAET HE TOJIBKO CPOK IIPOCKTUPOBAHMS, HO U CPOKH H3TOTOBJICHUSA U
HAaCTPOMKH CHCTEMBI YIPABICHHUS, & TAKKE CHHKAET KOHEYHYK) CTOMMOCTb H
YIPOILAET JAIBHENIIYIO IKCIUTyaTanuo. Kpynasle npou3BOAUTENN U MIOCTABLIUKH
TEXHUYECKUX CPEIACTB IPOMBIIIJICHHON aBTOMATU3aLUM IIPEUIaraloT MIHPOKYIO
raMMy THUIIOBBIX YCTPOMCTB U pELICHUH. PeallbHOCTh TaKoBa, 4YTO 3a4acCTyO
JICLIEBJIE UCITOIb30BATh CEPUMHBIE U3AEINS U TUIIOBBIC PEIICHUA IO OPraHU3aluN
ACY TII, wumeronue 3aBbIIIICHHBIC BBIYHUCIUTEILHBIE BO3MOXKHOCTH U
(yHKUMOHAIBHOCTb,  HEXEIU  pa3paldaThiBaTh  YHHUKAJIBHOE  3JIEKTPOHHOE
YCTPOMCTBO ¢ HOBBIM MPOrpaMMHBIM oOecnieuenneM. He nocrienHiow posibs B 3TOM
Chilpaja TMOJAEPKKA MHOTHMMHU TPOU3ZBOAUTENSAMU HACOJOTMH  «OTKPBITBIX

CUCTEM), UYTO IIO3BOJLICT HM PCaIN30BbBIBATH COBMCCTHUMOCTD YCTpOfICTB u
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pOrpaMMHOro oOecreueHus, a TaK K€ CTaHJIapTU3alusg YPOBHEH CUTHAIIOB U
MIPOTOKOJIOB OOMeHa HHGOpPMaIIUCH.

Anmapatypy coBpemeHHbIX ACY TII MOXHO C NOJHBIM OCHOBaHUEM
OTHECTM K HOBOMY IOKOJICHHIO, MCITOJIB3YIOIIEMY BCE MOCIEAHUE AOCTHXKECHUS
MUKpPOAJIEKTpOHUKH. CpeacTBa mnepenadd JaHHBIX SBJISIOTCS HEOTHEMIIEMBIM
atpuObytom ACY TII. JlemeBu3Ha MHUKPONPOLECCOPOB IO3BOJIAIA HIMPOKO
OCHallaTh MMH pAa3JIMYHbIE TEPMUHAIbl — JaTYMKH, MECTHBIE YCTPOICTBa
yIpaBJeHUsl, YCTPOUCTBA OOIICHUSI MEXKIY ONEPaTOPOM U CHUCTEMOM — M TaKuUM
obpazom >3 dextuBHo pacnpenenats Gpynkuun ACY TII mexny pa3nnyHbIMU €€
y3JaMHu.

B coBpemennbix koMmiuiekcax cpeacts s noctpoenus ACY TII ocHoBHOM
anmnapaTypHOW eIUHMIIEH sBIIsieTCs HaOOp ammaparypbl, pa3MEUICHHBIA B OJHOM
Kapkace (waccu, xpetime, cyomooyine). DTy anmapaTypHYI €IWHHUILy WHOT/AA
Ha3bIBAIOT cmanyus. Jiid peueHus (PUKCUpPOBAHHBIX, Y3KUX 3a7ad IMPUMEHSIOT
CHELMATU3UPOBAHHbIE  IU(POBBIE  yCTPOMCTBA, HA3bIBAEMBIE  KOHMPOIIED.
TpaauLIMOHHO KOHTPOJUIEPOM HA3bIBAJIM YCTPOMCTBO, B KOTOPOM MpOrpaMma
3aJI0’)K€Ha JKECTKO (ammapaTHO), TaKUEe YCTPOICTBa ciyXaT JUlisl pealn3aluu
IPOTOKOJIOB CBSI3M, YINPABJIEHUS BHEIIHMMH IO OTHOIICHHUIO K YIpaBJSIOLIEH
BBIYMCIIUTEILHOM  MalIMHE yCTPOMCTBAMH, HM3MEPUTEIbHBIMUA  MPUOOpaMU,
pelleHus: IPUKIIaJHBIX 3a7a4 Uil MaCCOBBIX OOBEKTOB U T.JI.

C pa3BuTHEM MUKPOIPOIECCOPHON TEXHUKHU BCE OOJBIIYIO YacTh (DYHKIUH,
NPEXJIE BBINOJHABIINXCSA aNNapaTypHbIMH KOHTPOJUIEPAMH, BO3JAraroT Ha
YHUBEPCAIbHBIE NPOrPAMMHUPYEMBIE YCTPOWCTBA, SAPOM KOTOPBIX SIBIISETCS
MHUKpornpoueccop. Takue yCTpOWCTBa BBINOJHAKOTCA B BHAE MHUKpO-OBM wu
Ha3bIBAIOTCS MUKDPOKOHMPOINEPAMU WU IpOCTO KOHTPOJIJIEPAMH.
MUKpOKOHTPOJUIEphl MMEIOT MEHbIee OBICTPOACHCTBUE, HO 3aTO, SBJISAACH
YHUBEPCAIbHBIMHU YCTPOWCTBAMHU, JICIEBIIE B IPOU3BOJICTBE.

BbluucnuTenbHble  BO3MOKHOCTH  MHUKPOKOHTPOJUIEPOB IO CYLIECTBY

CTUPAIOT TPaHULly MEXAy HUMU W ynpaiasoommmua OBM, u3-3a yero 9BM,
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NpeAHa3HAYEHHbIE  JUIA  JIOKAIBHOTO  YNOPABJIEHUSA,  TaKXE  Ha3bIBAIOT
MHUKPOKOHTPOJIJIEPAMU.

B Hactosee Bpems aBTOMaru3aius OOJIBIIMHCTBA TEXHOJIOTMYECKUX
MPOLIECCOB OCYIIECTBISIETCS Ha 0a3e YHHBEPCAIbHBIX MHMKPOIPOIIECCOPHBIX
KOHTPOJUIEPHBIX CPEACTB, KOTOpble B Poccny mosrydmnu Ha3BaHHWE IIPOTPaMMHO
texHndeckux komruiekcoB (ITTK).

[IporpaMMHO-TEXHHUYECKHE KOMILIEKCHI MPEACTABIIAIOT coboi
COBOKYITHOCTb MHKPOIPOLIECCOPHBIX CPENCTB ABTOMATHU3ALUHU
(MHKPOTIPOIIECCOPHBIX KOHTPOJUIEPOB, YCTPOMCTB CBsi3u c oObekToM YCO),
JUCIUICHHBIX IMYJbTOB ONEpPaTOpa M CEPBEPOB PA3IMYHOIO HA3HAYCHMS,
IIPOMBILUICHHBIX  CETEH, KOTOpPBIE TO3BOJSAIOT  CBS3aTh  IIEPEUYNCIICHHBIC
KOMIIOHEHTBI, MPOrPaMMHOI0 OOECHeueHUs KOHTPOJJIEPOB M  JUCIUIEHHBIX
nynsToB oneparopa. IITK mnpennazHadyeHbsl, B MEPBYIO OYEpEdb, IS CO3MAHUS
pacIpeneneHHbIX  CUCTEM  YIPABICHHS  TEXHOJIOTMYECKHMMH  ITPOLIECCAMHU
pa3nIuyHOM MH(OPMAIMOHHOW MOIIHOCTH (OT JECSITKOB BXOHBIX/BBIXOIHBIX
CUTHAJIOB JI0 COTHU THICAY) B CAMBIX Pa3HbIX OTPACIIAX MTPOMBIIIEHHOCTH.

IITK cepuithHo Havamu npow3BoauTh B KoHIEe 1970-x romoB psin
3apyoexHbix ¢upm (Honeywell, Foxboro, Yokogawa u ap.). B 1980 — 1990-x
rogax nosiBuinchk IITK oreuectBennoro npoussoactBa (IITK «Ilepuomy», ITTK-
TJIC, TITK PCY, MII-8000M, MK-8000).

[upokxomy pacnpoctpanenuto ITTK B 3HaunTEIRHON MEpEe CIOCOOCTBOBAIH
YIy4IIEHHEe  JJEMEHTHOM  0a3bl I CO3/MaHus ~ Majora0apuTHBIX |
OBICTPOAECHCTBYIOLINX MHKPOKOHTPOJIJIEPOB, MOBBIIIEHUE HaJIe)KHOCTHU
VOPaBISIONIMX  Bbl  YHCIUTENBHBIX  ceTel, pa3paboTka  A(PheKTUuBHOrO
MPOTrPaMMHOTO  OOCCHEYEeHHsS Il  MPOMBIIUICHHBIX  KOHTPOJUIEPOB U
ONEpaTOPCKUX CTaHLUM. B Hacrosmiee BpemMs Ha POCCUKWCKOM pBIHKE HAIUIA
pacnpoctpanenue cBbimie cotHu IITK oredectBeHHOro u  3apyOexHOro
MPOU3BOJCTBA. 3akiaabiBaembie Tipu pazpadorke [ITK mpuHIMOB TUNU3amuH,
yHU(UKAIIMU U arperaTupoBaHus IMO3BOJISIOT TOOUTHCS MOJHON COBMECTUMOCTH

BCEX AJIEMEHTOB KOMILIEKCA, BKJIOYasi KOHTposuiepbl, Y CO, AuCIIIEHHbBIE MYJIbThI
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oreparopa, UHTEpPeichl U MPOTOKOJBI ceTeBOro oOMeHa u np. Takol moaxon
MO3BOJISIET CYIIECTBEHHO CHU3UTh BpeMsl Ha mpoekTupoBanue u MoHTax ACY TII,
MIPOBENICHNE ITyCKO-HAIAI0YHBIX pa0oT.

B coBpemMeHHOUW TeXHUYECKOW JUTeparype MPUHATO pasznudaTb 4 ypOBHS
texandeckux cpeacts ACY TII (pucynok 1.20):

0 ypoBeHb — JaTYUKHU U UCTIOJHUTEIBHBIC MEXaHU3MBI. B HacTosIee BpeMs
MPEUMYIIIECTBEHHO TMPUMEHSIOTCA JAaTYUKUH C HOPMAJIU30BAHHBIM BBIXOJAHBIM
curHaioM. CyIecTByeT TEHICHIUSA «HUHTCIUICKTyaIn3alluuy) JaTYAKOB U
WCIIOJIHUTENIbHBIX MEXaHU3MOB MyT€M BCTPAaWBAaHUS B HUX MUKPOIPOIIECCOPOB U
nobapienus psana Qyskmuit. Hanpumep, uudpoBoit gaTdyuk TemmepaTyphbl
MPEACTAaBIIET COOOW  MHUKPOCXEMY, COJEPIKAIIyl0  IOJTYIPOBOJIHUKOBBINA
YYBCTBUTEJIbHBIA SJIEMEHT U BCTPOCHHBIN aHaJIOro-IU(ppoBON MpeoOpa3oBaTelb;
UL Tepenayd  3HAUCHWH ~— TeMmepaTypbl  MHUKpOCXeMa  MOJJCpP)KHUBACT
nocJea0BaTebHbIN HHTEpGEC.

1 ypoBeHb — TEXHOJIOTMYECKUE KOHTPOJUIEPHI, KaK MPaBUiIO, BCTpauBaeMble
B 000pyI0BaHUE.

2 ypoeHb — IBM PC coBMecTuMble KOHTPOJUJIEPHI ¢ MOAYJSIMUA BBOJA H
BBIBOJIa CHTHAJIOB.

3 ypoBerb — IBM PC coBmecTrMble TPOMBINIUICHHBIE W HACTOJBHBIC
KOMITBIOTEPHI, TpeAHa3HAaYeHHbIE i cOopa W 00paOOTKM JTaHHBIX, WX
BU3yalIM3alli, AapXWBHPOBAHUS, TPUHATHS YIPABISIOMUX BO3ICUCTBUA OT
omeparopa. Ha wux 0a3e co3matorcs paziaudyable APMBI  cnienuanucToB U

OIIepaTopoOB.
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ACY II

-
Cepsep VposeHs 3
APM: TexHomora, oriepaTopa, AcTieTuepa
% A YpoBeHb 2
v IBM PC coBMecTHMbBIE KOHTDOILUIEPE]

A

¢ VpoBeHs 1
KOHTPOJUIEPEI v

¢ VpoBeHb(

v

v

,I[EIT‘II-’]]{[-l H HCITOJHHTEIIBHBIC MEXaHITIMBI

Pucynok 1.20. Texuuueckue cpeacrsa ACY TII u xapakrep ux B3aumMoaeicTBusi

1.10 Ynpapasiiomue BbIYUCIUTEIbHbIE MAIIMHBI

Ynpasnarowasn BLIYUCIUMENbHASL — MAUUHA (VYBM) - 2OBM,
OpUMEHTUPOBaHHAs HAa AaBTOMATUYECKMUA MNpueM U o00paboTKy uHpOpManuu,
MOCTYHAIOIIEH B IPOLIECC YIPABJIEHUS, U BbIJIaUy YIPABIISIIOMIAX BO3ACHCTBHUIN WIH
KOMaH/I Ha UCIIOJIHUTEIbHBIE OPTaHbl WM YEJIOBEKY-OIEepaTopy.

OtnuuurensHas ocooeHHOCTh Y BM — Hannuue B Hel Hapsiy ¢ OCHOBHBIMU
YCTPOMCTBaMH, BXOJAIIUMH B cocTaB OBM, mMpoOKol HOMEHKIATYpbl BHEIIHUX
YCTPOMCTB AJIE aBTOMATHYECKOro cOopa, mepenaud, npeodopa3oBaHUsl U3 OJHOU
dbopMBI TIPEICTABICHUS] B IPYTYIO U OTOOpaKeHUST HHGOPMAIIHH.

YBM pa3nuuaroTcsd N0 HAa3HAYEHUIO: NPOMBINUIEHHBIE, BCTPAUBAEMBIE H
O0opTOBBIE ()11 MOOMIIBHBIX MPUMEHEHHH ); 10 croco0y 00paboTKu MH(pOpMAaIUK:
u(QpOBBIC, AHAIOTOBBIE U THOPUIHBIC;, IO BO3MOXHOCTSIM MPUMEHEHUS:

YHUBCPCAJIILHBIC U CIICHUAIIN3UPOBAHHEIC.
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Pucynok 1.21. TunoBasi opranuzanus coppemennoii ACY TII

[IpuHIMNIUAaTbHO  BO3MOXXHO  peayin3oBaTh  (QYHKIUM  YIOPABICHUS
YCTPOMCTBAMH TPEX THUIIOB:

1. Yempoiicmea ¢ «orcecmkou» nocuxot. 1lpuMeHsroTCs A7 3aAa4d MPOCTO
rO JIOKQJBHOTO YIPaBJICHUS, MPEAOCTABISIOT BO3MOXHOCTH KOH(PHUTYPUPOBAHUS
MyTeM  BBIOOpAa  BCTPOSHHBIX  TOANPOTPAaMM  HM  3aJaHusd  3HAYCHUU
MpEAONPEICICHHBIX U3TOTOBUTEIEM NEPEMEHHBIX. JTO Pa3JIMUHbIEC YIPABISIOIINE
monynu, peryiasaropel (IIN]J], aByXmo3uuuoHbIe, OAHO M MHOTOKaHAaJLHEIE),
OpOrpaMMHBIE  YCTPOMCTBA,  MHKpPOIIPOLIECCOPHBIE  OJIOKM  YIpaBJICHUS
000pyI0BaHUEM.

2. Ilpoepammupyemvle konmponnepsl. [IpUMEHSIOTCSI Ha HIDKHUAX YPOBHSAX
ACY TII nnst HEMOCPEICTBEHHOTO YIIPABJICHUS 000PYI0BaHUEM.

OTU yCTpOWCTBa JOCTATOYHO YHUBEpCAIbHBI, HO 0oJiee JEUIeBbIE, YeM

nmojHoleHHele OBM. B 3aBUCHMMOCTHM OT BBIUMCIUTEIBHBIX BO3MOXKHOCTEH,
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CIIOCOOOB MPOTPaMMHUPOBAHHMS W TPUMEHEHHS OSTH YCTPOKMCTBAa HA3bIBAIOT
MHUKPOKOHTPOJUIEPBI, THOKO MporpaMMmupyeMbie KOHTposuiepbl, SOft-logic wmm
nporpammupyemsbie norumdeckue kortposuteps (IUIK, PLC — Programmable Logic
Controller), IBM PC-coBMecTHMBIC KOHTPOJUIEPHI U T.JI.

3. [lpomvlunennvie KOMIBIOTEPbl — TIOJHOLEHHBIE KOMITBIOTEPHI,
IPUMCHSIEMbIE IS PEIICHUsS] 3a/a4 YIPABJICHUs, BHU3yalU3allMHd MPOIECCOB,

ABTOMATHU3HUPOBAHHBIX pa60q1/1x MCCT.

1.11 JlokajibHbIE CETH HA OCHOBE «I0JIEBBIX IIMH»

[Iponecc aBTOMaTH3alMy MPOU3BOJCTBEHHBIX IPOLIECCOB Pa3BUBAETCS BCE
ooJee YCKOPSIFOIIIUMHUCS TEeMITaMU: YBEJIUYUBAETCS KOJIMYECTBO
CUHTEJUIEKTYaIbHBIX» OKOHEUYHBIX YCTPOMCTB, PACTET YHCJIO BOBJICUCHHBIX B
MPOIECCHl  KOHTPOJSE MW YIPABICHUS BBIYMCIUTENBHBIX CHUCTEM Ha 0ase
MPOTPaMMHUPYEMBIX KOHTPOJUJIEPOB. B 3THUX yCIOBUSX CYIIIECTBEHHO BO3pacTaet
poJib JaHHBIX, coOupaemMbix Ha Bcex ypoBHsx ACY TII. Tpebosanus,
NpeabsABIIEMbIC TOTPEOUTENISIMU STON MHPOpPMAIH, BCE 00Jiee YKECTOUaIOTCS B
4acTH 00bEMa, CKOPOCTH M HAJIC)KHOCTH TIepe/Iauul TaHHbIX.

B Teuenue MHOTMX JIeT CHUCTEMbl OOMEHAa JaHHBIMU CTPOMJIUCH IO
TPaJUIIMOHHON IIEHTPAJIM30BAHHOMN cxeMe (PUCYHOK 4), B KOTOPOH UMEIOCh OJTHO
MOIIIHOE BBIYUCIUTEIBLHOE YCTPOMCTBO M OOJIBIIOE KOJUYECTBO Kabenew,
MOCPEACTBOM  KOTOPBIX  OCYIICCTBIISJIOCH  MOJKIIOUYEHHE  JAaTYMKOB U
UCIIOJTHUTEIbHBIX YCTPONCTB.

Takasg CTpyKTypa JUKTOBaJlaCh BBICOKOW CTOMMOCTBIO YBM m
OTHOCHUTEJIbHO HHM3KHUM YypOBHEM aBTOMAaTH3auuu npeanpuaruii. OaHako B
HACTOsIIIee BpeMs OOJbINHe 3aTpaThl Ha KaOENbHYIO CETh W BCIIOMOTAaTEIbHOE
o0opy/ioBaHWE, HU3Kas HAJACKHOCTh U 3aTPyJHCHHAs MOJIEpHU3AIUS CAeNIaln
ueHTpanuzoBaHubie ACY TII HEBBITOHBIMU.

PaccMoTpeHHbIE€ BBIIIE IIMHBI OTHOCATCS K  JIOKQIbHOMY  YPOBHIO
OpraHu3alliyd CUCTEM MPOMBIIUICHHOW aBTOMaTU3auu. [{Jis CBSI3U C yJajaeHHbBIMU

MU(POBBIMU  YCTPOMCTBAMU  TPOMBINIUICHHOTO  Ha3HAYCHHUS]  TPUMEHSIIOTCS
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nocJie0BaTeIbHbIC MPOMBIIIICHHBIE MM ToJjieBbie ImHBI — Dit serial Fieldbus.
Fieldbus — 310, Bo-mepBhIX, Hekul (PU3HUECKHI CITOCOO 00BEAMHEHUS YCTPOMCTB
U, BO-BTOPBIX, MPOrPaMMHO-JIOTHYECKHIA MPOTOKOA HX B3aMMOJCHCTBHSL.
[IpenmymectBa pacnpenencHHbix ACY TII Ha OCHOBE «MOJEBOW IIMHBI» IO
CPAaBHEHHMIO C LEHTPAIM30BaHHBIMH MOXKHO IOJPA3CINTh HA JIBE KATETOPHH:
nepexoa Ha IMQPPOBYIO Mepenady JaHHBIX ITO3BOJISIET 3aMEHUTh KHJIOMETPHI
JOpOrMX KaOejeil Ha HECKOJbKO COT METPOB BHTOW Iapbl; YBEIMYHUBACTCS
HAJCKHOCTh, THOKOCTh W 3(P(GEKTUBHOCTh CBs3H. [IpUHIMIBI MOCTPOCHUS
HeHTpan30BaHHbIX M pacnpeneneHHpix ACY TII ¢ Touku 3peHus KaOeIbHOTO

X035IUCTBA WJUTIOCTPUPYET pUCYHOK 1.22.
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Pucynok 1.22. IIpuHUIUNBI NOCTPOEHHUA HEHTPATN30BAHHBIX (2) U pacnpeaeaeHHBIX (0)
ACY TII

[IpakTrka pa3paOOTKK BBIYMCIUTEIBHBIX CETEH MpHUBEIa MX CO3JaTeNie K
BBEJICHUIO HEKOTOPOU CTaHAAPTHOU JIEKOMIO3UIIMK (YHKIIUN — pa3eeHUI0 UX Ha
APXUTEKTYPHBIC CJIOM, WJIM YPOBHU. YPOBHU YCJIOBHO PaCIOJaraloTcsl OJUH HaJl
JIPYTUM, IPUUEM TOJIBKO BEPXHUM BBITIOHSICT MPUKIIAIHbIE QYHKIIUH, T.€. T€, PAJH
KOTOPBIX CO3/1aHa CHCTEMa, OCTaJbHbIE YPOBHHM BBIMOJHAIOT BHYTPEHHUE
(cy>xeOHbIC) (QYHKITMU. APXUTEKTYpPHBIC YPOBHH (DYHKITMOHAILHOW CTPYKTYPHI
pazaensitorcesi uHTepdercaMu, 4Yepe3 KOTOpbIe MPOUCXOIUT OOMEH Kaodpamu

uH(popMalMu TO MpaBWIaM, yCTaHaBIMBaeMbIM uHTepdeiicom. Ilpu kaxmon
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nepejaye  kaapa UHPoOpManMs € BEPXHEr0  YPOBHS  CONPOBOXKIIAETCA
«YMaKOBOYHOW» MH dopmMaliyieil, OnuchIBaIoue Te 0COOCHHOCTU KaJipa, KOTOpbIe
NIPEACTABISIIOT MHTEPEC I HW)KHUX YPOBHEM, TakHWe, Kak pa3Mep Kajpa U €ro
Ha3HAYECHUE.

Mexaynapoanas opranu3anus no crapaapruzanuu (1SO) pernmameHTHpyeET
aApPXUTEKTYPY CBS3M BBIYMCIHUTENIBbHON ceTu. Ilpu 3TOM BhIIENsSETCA / YpPOBHEM:
buznyecKui, KaHaJIbHbBIN, CETEBOM, TPAHCIIOPTHBIN, CCaHCOBBIM,
IIPEACTABUTENBHBIM U MPUKIIATHOM.

HuTepdeiicoM 00bIYHO HA3bIBAIOT BOOOPAKAEMYIO TPAHUILY, pa3esIONIYIO
JIBE€ YaCTU CUCTEMBI, MEXKIY KOTOPBIMHU OCYILECTBIIAETCS B3aUMOJIECUCTBHE.

B cioucroil (yHKIMOHAIBHOW CTPYKType NoJa HHTEp(eiicoM MOHUMAIOT
npaBuia, IO KOTOPbIM IPOMCXOAMT CBSI3b MEXAY JABYMS COCEIHUMU
(yHKIHMOHAIBHBIMU YpOBHSAMU. Tak, HanpuMmep, HHTepdeiic Mexay GU3n4ecKuM 1
KaHAJIbHBIM YPOBHSIMHU 3aJacT MpaBUJia MEPEX0/ia OT CUTHAJIIOB B JIMHUU CBS3H K
HaOOpPY BOMYHBIX pa3psioB B UH(POPMALIMOHHOM KaHaje U OOpAaTHOTO Mepexoa.
CranpapTu3anys AelaeT 3TH MPaBUila € AMHBIMHU.

[Ipouecc cBsA3M MeXIy 00bEKTaMH BHYTPU OAHOTO YPOBHS MPOUCXOJUT BO
BPEMEHHU, BBHUJY YEro HEOOXOJUMO CTAHIAPTU30BATh IOCIEAOBATEIBHOCTh
omepaiuii B 3ToM nporiecce. Habop mpaBuil B3aMMOACHCTBUSI MEXKY JBYMs WUIIU
HECKOJIbBKUMH OOBEKTaMH BHYTPH OJHOTO YPOBHS CHUCTEMBI IEpelayd JaHHBIX
Ha3bIBAIOT npomoxoiom. B mpoTokonax 3amgarorcsd GopMaThl KaapoB, KOTOPHIMU
OOMEHHBAIOTCA MEXKIY COOOM OOBEKTHI, U MOCIEAOBATEILHOCTh ITOTO OOMEHa BO
BPEMEHH.

Fieldbus — 310 ceTh ans MPOMBIUIEHHOTO MPUMEHEHUS, JIOTUYECKH OYCHb
MOXO0Kasi Ha JIOKaJbHbIE KOMIIBIOTEPHBIE CETH, NpPUMEHsSEeMble B O(HCHBIX
npuiokeHussx.  OIHaKO  NPOMBINIJIEHHBIE  CETH  JOJDKHBI  OTBEYATh
cnenquuyeckoMy Habopy TpeOOBaHM: JKecTKas  JAeTePMHHHPOBAHHOCTh
(mpencka3zyemMocTh) MOBeNeHus;, obecriedueHne (QYHKIUH peaslbHOTO BPEMEHU;
paboTa Ha JJIMHHBIX JUHUSAX C HKCIOJb30BAHUEM HENOPOTUX (U3HUECKUX Cpen

(HampuMep, BUTas Tapa); MOBBLIINICHHAS HAJEKHOCTh (DU3UIECKOTO U KaHAJTBLHOTO

62



YpOBHEM Mepelayu JaHHBIX JIJ1s1 pab0Thl B MPOMBIIIJIEHHOUN cpene (HanmpuMmep, mpu
OOJBIINX AJEKTPOMAarHUTHBIX noMexax); HaJinyue CIIEHAIBHBIX
BBICOKOHA/IC’)KHBIX MEXAHUYECKUX COCTMHUTEIHHBIX KOMIIOHEHTOB.

CeTb Ha OCHOBE «II0JIEBOM IIUHBD) SIBJSETCS MUGPOBOM, IBYHAIIPABIECHHOM,
MHOTOTOYEYHOH, MOCIIEI0BATEIbHON KOMMYHUKAIIMOHHON CEThIO, MCHOJIb3YEMOU
JUTSL CBSI3M M30JIMPOBAHHBIX JAPYT OT Apyra (Mo (YHKIHSIM) YCTPOMCTB, TAKUX Kak
KOHTPOJIICPHI, AaTYUKH, CUIOBBIC mpuBoasl U T. 1. Kaxmoe fieldbus-ycrpoiictBo
o0namaeT CaMOCTOATEIbHBIM  BBIYUCIUTEIBHBIM  PECYpCOM, IO3BOJISIOIIUM
OTHOCUTBH €ro K paspsumy uHTeiuiekTyanbHbix (Smart fieldbus device). Kaxmoe
TaKO€ YCTPONCTBO CHOCOOHO CaMOCTOSITEIbHO BBIMOJNHATH P (PYHKIUH TIO
CaMOJIMATHOCTHKE, KOHTPOJIO M OOCIYyXKMBaHUIO (PYHKUMN JABYHANpPABICHHOU
cBs3U. JloCTyIl K HEMy BO3MOKEH HE TOJIBKO CO CTOPOHBI ONEPATOPCKOM CTaHIIUH,
HO U CTOPOHBI aHAJIOTUYHBIX €My YCTpOHCTB. CylIecTBYeT TPU OCHOBHBIX peKUMa
obomena manubivu B fieldbus:

Pexum «Benymmii-Beqomelii»y. OIWH U3 y3JI0B  SBJISIETCA BEAyLIUM
YCTPOMCTBOM, KOTOPOE MOCJIEAOBATEIBHO OIPAIIMBACT IMOJYMHCHHBIE Y3ibl. B
3aBUCUMOCTH OT COJIEp’KaHMsI 3ampoca BEJAOMBIA y3ed JMOO0 BBITOJHSAET
MOJIYYEHHYIO KOMaHIy, JIMOO TepenaeT BeAyleMy TEeKylIMe JaHHbIE O
MOJKJIFOYECHHBIX YCTPOMCTBaX. POy Beaymiero u Be1oOMOro 3aKperuisiioTCs AKECTKO
Y HE MEHSIOTCS B IIPOLIECCE AKCILTYaTallK CETH.

Pexxum «Knuent-cepsep». MMeer MHOro ooOmero ¢ MOpeplIyliuM |
UCIIOJIB3YETCSI B CHCTEMax C THOKUM pazjeneHneM GQyHKIUNA. Y3el-KIHEeHT
3ampallvBaeT JaHHbIE, a Y3€JI-CEpBEp UX MPeaoCcTaBiieT. [Ipu 3TOM KIIMEHT MOKET
3anpanmBaTh HECKOJIBKO Y3JIOB, a CEPBEP — UMETh HECKOJbKO KIMEHTOB. Takxke
GYHKIIMY KIMEHTA U CepBepa MOTYT COBMEIIATHCS HA OJHOM Y3JIe.

Pexum «lloanucka». Y3en, HyXIAmOUUNUCA B PEryJIIPHOM IOCTYIUIEHUU
Kakoh-11m00 mH(OpMaluM, MOANUCHIBACTCS HAa €¢ MOJIydeHHE OT JPYroro ysia,
MOCJIE Yero TMOJIy4aeT PETYJSIPHBIE PACCHUIKM JIaHHBIX 0€3 TOTOJHUTEIhHBIX
3anpocoB. PexxuM uMeeT JBa BapuaHTa: LMKJIMYECKas Iepefada JaHHBIX C

OHpeI[eJ'IéHHI)IM HWHTCPBAJIOM U II€pcaayda B CJIydac UX U3MCHCHUA.
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OpanM 13 HanboJee paHHUX W BEChMa PacCIpOCTPaHESHHBIM CTAaHAAPTOM Ha
BHemHUN uHTepdeiic sBiusercs RS232-C, Beeaenusii B 1969 1. OH
IpeaycCMaTpuBaeT MOCIEAOBATENbHBIA OOMEH MEXIy YCTpPOWCTBaMH  Ha
pacctosiaun 10 15 meTpoB, co ckopocteio 10 20 kboa. bonee mo3mHuii ctaHmapT
RS422 yrennuuBaeT manbHOCTH cBsizu 10 1200 M mpu ckopoctu nepemaun 10 10
Mob6ox, a RS485 (pucynok 1.23) mo3BomsieT oOMEHMBAThCS HH(pOpMAIUEH
HECKOJIBKMM YCTpoiicTBaM (110 256), pacnoiokeHHbIM Ha pacctossHuu 10 1200 M.
|
Il

i =

RS-485 MoBTOpUTENL

Ynpaensaowmi
KOMNBIOTER

—
ER=

= [ Yl

A==

TepMonapel TepMoconpoTHENEHHA Uncbposoi

mB BLIXOJ
B,

MA

Pucynok 1.23. /IByHanpaB/ieHHBbIH noc/1e10BaTebHbIN cTaHaapT RS-485 Ha ocHoBe BUTOI
napsbl

Xots fieldbus-texHonornu MoOSBUINCH OTHOCHTEIBLHO MABHO, aOCOJIFOTHO
JTOMHUHHPYIOIIAMH OHHU €Il¢ HE CTAJi. JTO CBSI3aHO B OCHOBHOM C OTCYTCTBHEM
CIMHOTO MEXKIYHAPOJHOTO CTaHJapTa Ha IPOTOKOI TPOMBIIUICHHOW CETH,
KOTOpBIi ~ MOr OBl  rapaHTUpPOBaTh  MOJIHYHO  (YCJIOBHO  KOHEYHO)
B3aMMO3aMCHIEMOCTh M  COBMECTUMOCTb MEXAY U3JCIUSIMH  Pa3IUIHBIX
npousoguteneii. CAN, LON, PROFIBUS, Interbus-S, FIP, FF, DeviceNET, SDS,
ASI, HART, ControlNet, MODBUS, Bitbus, Foundation 1 HeCKOJBKO ECATKOB
IIPOTOKOJIOB — 3TO CETrO JHSIIHSS CUTYallds Ha PBIHKE MPOMBIIIJICHHBIX CETEH.

Kamz[a;{ 13 HUX UMEET CBOM OCOOEHHOCTH M 00JIaCTH IMPUMCHCHUS.
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B nocneanee Bpems JIOKaJIbHbIE BBIYMCIUTEIbHBIE CETH, NMPEIHA3HAYCHHBIE
JUTSl aBTOMATHU3AIMKN YUPEKICHUH, MOTYYIIM OUYEHb IIMPOKOE PAaCpOCTPaHEHUE U
obornanu npyrue otpaciu, B ToMm uucie 1 ACY TII. PeanmbHOCTH TakoBa, 4TO
HOBBIE TEXHOJOTMU M Pa3pabOTKH IMOCJIE€ MAacCOBOTO IMPUMEHEHUS B CETsIX
yupexennii BHenpsitorcss B ACY  TII, BbITecHs st paHee NPUMEHSIBIINECS
TEXHOJIOTHH.

PacnipoctpanenHas B opranuzanusx cetb Ethernet (co ckopocthio nepegaun
naHabpix 10 m 100 MOut/c) He oOecmeynBacT HEOOXOIMMOM HAIACKHOCTH H
IIOMEXO0YCTOMYMBOCTH, TaK Kak B cTaHmapte Ethernet He rapanTupyercs Bpems
OTKJIMKAa KOHEYHOTO YCTpOMCTBa (CeTh HE OOECIEYMBAET PEKHUMA PEATBHOTO
BpemeHH). [lns ycTpaHeHHs S5TOTO HEJAOCTaTKa HWMeEEeTCs psii J0padoTOK, B
pesyabTare KoTopbix mosiBuiics Industrial Ethernet. B wactHOCTH, TpUHATHIN
HEeIaBHO OTKPHITHIN mpotoko Ethernet Powerlink mosker pasnensats pusudeckyro
JUHUIO CBS3M MEXIY NTaHHBIMU, HE KPUTUYHBIMH KO BPEMCHH, W 3alTUIIICHHBIMH
JTAHHBIMH, BPEMsI 10 CTAaBKH KOTOPBIX OMPEJIEICHO 3apaHee.

Takum 00pa3oM, MpeACTaBIsETCS IENECOOOpPa3HBIM HCIIOIB30BAHUE YiKe
CYIIECTBYIOIIMX Ha MHOTUX npeanpustusx ceted Ethernet (¢ mporoxomaom
TCP/IP), otHoCsmuxcst k BoiciieMmy ypoBHio ACY mpennpustust (ACY II). B To
ke Bpems ucrosnb3oBanue Industrial Ethernet B mactosiiee Bpems uiss HUKHUX
ypoBHel ACY (ACY TII) orpannueHo. Mepapxus COBpEMEHHOW pacipenesICHHOM

ACY TII n MecTo MpOTOKOJIOB MTOKa3aHbl Ha pucyHKax 1.24.
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Pucynoxk 1.24. Uepapxusi coBpemenHoii pacnpenenéanoii ACY TII

AS-unmepgetic

1.12 CpeacrTBa u cucTeMbl yIpaBJieHUs] JHEPreTHYECKUMH 00beKTAMU

Cucrema  ympaBlIeHUS  JHEPreTHUECKMM  MPOM3BOACTBOM  SIBIIACTCS
COBOKYITHOCTBIO  OpPTaHHM3AI[MOHHBIX CHCTEM YIPaBJICHUS, JHUCIETYEPCKOTO
yIpaBJICHUS U CPEACTB AaBTOMATUUECKOIO YIIPABIICHHUS.

JUist  moBblieHUsT  3(PPEKTUBHOCTH  YNPaBICHUS  SHEProoObEKTaMU
HEOOXOJMMO CO3[laHWE E€IUHOW IIEHTPAJTU30BAHHONW CHUCTEMbI MOHHUTOPHUHT
HHEPreTHUECKOro xo3saicTea Poccun Ha OCHOBE COBpPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJOTHA TyTeM HHTETpallid  CYHIECTBYIOIIUX, pa3pabaTblBaeMbIX W
IUTAHUPYEMbBIX MOHUTOPUHIOBBIX CUCTEM B SHEPIeTUUYECKOM CEKTOPE IKOHOMUKH.

DOHepreTuueckuii MOHUTOPUHT (OM) — 3T0 cucTeMaTuyeckoe HaOIoAeHHE,
JIUMAarHoCTWKa, AaHallu3, OLEHKa M TMPOTHO3 COCTOSHUSI UM B3aMMOCBSI3EH
HHEPreTHUECKOro X034iCTBa perHOHOB Poccun, MpoucXoasiiiuX B HEM IPOIECCOB
Ha Oa3ze cucrema cOopa, cUCTEMaTu3allMd, XpaHEeHHs, OOpaOOTKUM U BbIAAYU
COOTBETCTBYIOIIUX JTAHHBIX U JIOKYMEHTOB.

B cucremy DM BKITIOUEHBI CIIEAYIOIMINE CTICIUATN3NPOBAHHBIC TTOJICHCTEMBI
OM:

® DSHEPronoTpeOJeHUE U YHEPTOCHAOKEHNUE;

® [IPUPOJHBIE SHEPTOPECYPCHI;
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® DKOJOTHYECKas 0€30MaCHOCTh YHEPTETUIECKUX O0OBEKTOB;

® POM3BOACTBEHHBIC MOIIHOCTHU B oTpacisix TOK;

® [POM3BOJCTBO, IOCTAaBKH U OAJIAHC YHEPTrOPECYPCOB;

® )HKOHOMHMYECKHE XapaKTEPUCTUKH U Tipoluiecchl B TIK;

® TEXHUYECKUM mporpecc B oTpaciax TIK;

® COCTOSIHHE M PEKHMBI paOOThI JIEMEHTOB CUCTEM SHEPreTHKH;

® TEeXHUYECKas 0€30MacCHOCTh PHEPTETUIECKUX OOHEKTOB;

® XO35MCTBEHHO-D)KOHOMHUYECKOE M TEXHOJOTHYECKOE YIIPABICHHUE B
SHEPIrETHKE;

® DOHCPICTUYCCKAA 0e301acHOCTb.

1.13 ABTOMATH3HPOBAHHOE YNIPaBJIEHUE B 3J1eKTPOIHEPreTHKE
DNEeKTPOIHEPreTUKa MPOU3BOIUT, NEPENACT U MOTPEOISET IIEKTPUUECKYIO
HEPrUI0 MO JIMHUAM  JJIEKTpomlepefadyd A0 KOHEYHOTro  IMOTPEeOUTEs.
DIIEKTPOIHEPreTUKa pa3eiacHa Ha TPU TPyl KOMITAHUM:
® TCHEPUPYIOLINE;
® DOJIEKTPOCETEBBIC (MEPEIAIOITUE);
e COBITOBEHIE.
Nx nesarenpHOCTh KOOpAMHUPYET KOMIaHus « CUCTEMHBINA ONIEPATOP».
DNeKTpoCeTEBbIE KOMIIAHUH, B CBOIO OYEPEb, IEIATCS Ha
e DenepanbHas ceTeBas KOMIIAHUS, IIEPENAONIAs IO CTPAHE OTPOMHBIE
MOIITHOCTH, BaJcIonas THHUAMHU HanpsbkeHueM ot 220 go 750 kB;
e MeXpernoHanbHbIlE  PACHpENEIUTENbHBIE  CETEBbIE  KOMIIAHWU,
0oObEIMHEHHBIE B XOJIIUHT, PAaCKUHYBIIEWCS 10 BCEHl cTpaHe, ¢ 1mTad-
KBapTUpOW B MOCKBE — KpyHHeHas ceTeBasi KOMIIaHUS B MHpPE, B €€
BEJICHUU HAXOJUTCS OKOJIO 2,1 MJTH KM JIMHUI JIEKTponepeiayu.
Jlist  ympaBiieHHsT BCEMl CHCTEMOW  DIIEKTPOCHAOKECHHS TMPUMEHSETCS
aBTOMATH3WPOBAHHAS  CHUCTEMA  YNOPABJIECHUS  KOMIUIEKC  anllapaTHbIX U

INporpaMMHBIX CPCACTB, HpCI[HEBHEl‘-ICHHBIﬁ Ul yIpaBJICHUA  PaA3JIMYHBIMU
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MpoIlecCCaMl B paMKaxX  TEXHOJIOTMYECKOrOo  Ipouecca, MPOU3BOJCTBA,
npeanpusatuda. TepMuH "aBTOMATW3UpOBaHHAA", B OTIMYME OT TEPMHUHA
"aBToMaTthyeckas" IMOAYECPKHBAET COXPAaHEHUE 3a YEJIOBEKOM-OIEPaTOPOM
HEKOTOpbIX (yHKIMM, 1100 Hanbosee oOILEro, IENIENOoaramllero xapaxkrepa,
1100 HE MOAJAOIIUXCA aBTOMATH3AIIH.

Baoicnetiwmasn 3a0aua ACY — mnoBbliieHne >QQEKTUBHOCTH YIIPaBICHUS
O00OBEKTOM Ha OCHOBE POCTa MPOU3BOIAUTEIBHOCTU TPYJla U COBEPIICHCTBOBAHUS
METO/IOB IUIAHUPOBAHUS MPOLECCA YIPABICHUS. Pa3mnyaloT aBTOMAaTU3UPOBAHHbBIE
CUCTEMBI yMpaBiieHUs] 00bekTaMu (TexHosiormdeckumu mporeccamu — ACYTII,
npeanpusatuem — ACVYII, orpacipio — OACY) u (yHKUHOHATBHBIC
aBTOMATU3UPOBAaHHBIE  CHCTEMbI, HAmpUMEpP, MPOECKTUPOBAHHE  IIAHOBBIX
pacdeToB, MaTepUAIbHO-TEXHUUYECKOTO CHA0KEHUS U T.1.

B oOmeMm cnydae, cucremy ynpaBi€HUSI MOXHO paccMaTpuBaThb B BHUJE
COBOKYIMHOCTH B3aUMOCBSI3aHHBIX YIPaBICHUYECKUX IMPOLIECCOB U OOBEKTOB.
OOOOIIEHHOM  1IeJIbI0  aBTOMATU3AllMKM  YIPAaBJICHUS  SBJISETCS  TOBBIIICHUE
3 PEKTUBHOCTH  HWCIOJB30BAaHUS TMOTCHIMAIBHBIX BO3MOXHOCTEH OOBEKTa
ynpasienus. Takum o0pa3oM, MOKHO BBIJICIIUTD PSiJT IIEJICH:

1) npemocraBieHue Juily, npuHuMatoniemMy perienue (JIITP) maHHBIX ist
MIPUHATHS PEILICHUN;

2) YCKOpEHHUE BBIMOJHEHUS OTICIBHBIX OIEpaluil mo coopy u o0paboTKe
JTAHHBIX;

3) CHIKCHHE KOJIMYECTBA PEIICHNH, KOTOpPbIE A0JDKHO puHumath JITIP;

4) NOBBIIIICHUE YPOBHSI KOHTPOJIS M UCTIOJIHUTEIILCKOM TUCIIMITIMHBI,

5) NoBBIIIEHUE OTICPATUBHOCTH YIIPABJICHUS;

6) camxenue 3atpat JIIIP Ha BBITOIHEHHE BCIIOMOTaTeIbHBIX MTPOIECCOB;

7) TOBBILICHUE CTETIEHU 00OOCHOBAHHOCTHU MPUHUMAEMBIX PEIICHUH.

B cdepe sHepreTnyeckoro mpou3BOACTBA € MO3MIMKA YNPABIECHUS MOXKHO
BBIJICJINTH CIIEIYIOLUIME OCHOBHBIE KJIACChl CTPYKTYpP CHCTEM YIIPaBJICHUS:
JNELECHTPAIIN30BaHHYIO, LEHTPAJIN30BaHHYIO, LEHTPAJIN30BaHHYIO

pPaccpeloTOUYEHHYIO U UEPAPXUUYECKYIO.

68



Jleyenmpanuzosanuas cmpykmypa
IToctpoenne cucremMbl ¢ TakoH  CTPYKTypor  3¢GGdEKTHBHO  MpH
ABTOMATU3AIIMA TEXHOJIOTMYECKH HE3aBUCUMBIX OOBEKTOB YIMPABICHUS IO
MaTepUaJIbHbIM, SHEPreTUUECKUM, HH(OOPMAIIMOHHBIM U JAPYTUM pecypcam. Takas
CHUCTEMa TIPEACTABISIET COO0M COBOKYIMHOCTHh HECKOJIBKUX HE3aBHCHMBIX CHCTEM
CO cBoel MH(DOPMAITMOHHOW U aITOPUTMUIECKOM 06a30M.
Jlns  BBIpAaOOTKH  yIPABISAIONIETO BO3JCUCTBUS Ha KaXKIbIH OOBEKT
ympaBiIeHUs He00X0AuMa HH(OPMALIKSA O COCTOSHUU TOJIBKO 3TOr0 0O0BEKTA.
Llenmpanuzosannas cmpykmypa
[lenTpanu3oBaHHasl CTPYKTypa OCYILECTBIIAECT PeaU3aII0 BCEX MPOIECCOB
yIpaBJICHUS 00BCKTaMU B €AMHOM OpTraHe YIpaBJIEHUs, KOTOPHIA OCYIIECTBIISICT
coop U 00paboTKy mHbOpMAIUU 00 ymHpaBiIsseMbIX OOBEKTaX M HAa OCHOBE HX
aHaNM3a B COOTBETCTBUHU C KPUTEPHUSIMH CHUCTEMBI BBIPA0OATHIBACT YIPABJISIONINE
curHanbl. [losBIEHWE 3TOTO Kiacca CTPYKTYpP CBSI3aHO C YBEJIMYEHHWEM YHCIIA
KOHTPOJIUPYEMBIX, PETYJIUPYEMBIX U YIPABISEMbIX TapaMETPOB U, KaK MPaBUio, C
TEPPUTOPHATBHON PaCCPEIOTOUYCHHOCTHIO 00BEKTA YIIPABIICHH.
JlocTOMHCTBaMHM 1IEHTPATN30BAHHON CTPYKTYPBI SBIISIOTCS:
® JJOCTAaTOYHO TMPOCTasi pean3alysi MPoIecCOB HHPOPMAIUMOHHOTO
B3aHMO/ICICTBHUS,
® [PUHIMIIHATbHAS  BO3MOXKHOCTH  ONTHMAJIBHOTO  YIIPABICHHS
CHUCTEMOM B 1ICJIOM;
® JJOCTAaTOYHO JIeTKasi KOPPEKIMS OMEpaTUBHO HM3MEHSEMBIX BXOJIHBIX
nmapameTpoB;
® BO3MOXHOCTh JIOCTHKEHHUS MaKCHUMaJIbHOW  DKCILTyaTallMOHHOMN
3 PEKTUBHOCTH TP MHUHUMAJIBHOW HW30BITOYHOCTH TEXHHUYCCKUX
CPEIICTB yIIpaBJICHUS.
HenocraTku neHTpaiM30BaHHOW CTPYKTYPHI CIEAYIOIINE:
® HEOOXOAMMOCTh BBICOKOW HAJSKHOCTHU U TPOU3BOJAUTEILHOCTH
TEXHUYECKUX CPEJCTB YMPABICHUS IS JOCTIIKEHUS IMPUEMIIEMOTO

KadCCTBa YIIPABJICHUS
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® BBICOKas CyMMapHas MPOTSHKEHHOCTh KAHAJIOB CBS3M IMPU HATWYUU
TEPPUTOPHUATBHON PacCPEIOTOUEHHOCTH OOBEKTOB YIIPABJICHHUS.

Llenmpanuzosanuas paccpeoomouennas CmpyKkmypa

OcHOBHast OCOOCHHOCTh JAHHOW CTPYKTYpbl — COXpaHEHHE NpPUHLHUIA
HEHTPAIU30BAaHHOTO YIIPaBJICHUSs, T.€. BEIpA0OTKA yNPABIIAIONIMX BO3/IECUCTBUI Ha
KaXAblH OOBEKT yMNpaBlieHUS HAa OCHOBE HWH(POPMALMU O COCTOSIHUSIX BCEU
COBOKYIHOCTH OOBEKTOB yrpasiieHus. Hekotopble QyHKIIMOHAIBHBIE YCTPOCTBA
CUCTEMBI YIPABJICHUS SIBISIOTCA OOIIMMU JUIsl BCEX KAHAJIOB CHUCTEMbI U C
MOMOIIbI0 KOMMYTaTOPOB TOJKIIOYAIOTCS K WHJMBHUAYaJIbHBIM YCTPONCTBaM
KaHaja, 00pa3ys 3aMKHYTbI KOHTYp YIIpaBJICHHUS.

AJTOpUTM yHOpABJIEHHS B 3TOM CIy4a€ COCTOMT M3 COBOKYITHOCTH
B3aMMOCBS3aHHBIX AJITOPUTMOB YIPABIEHUS OOBEKTAMM, KOTOPbIE PEaIU3YyIOTCA
COBOKYIHOCTBIO B3aMMHO CBSI3aHHBIX OpraHOB yIpasiieHHd. B mpouecce
(GYHKUIMOHUPOBAHUS KaXJblil YNpaBIAIOIIMA OpraH MpPOU3BOJAUT MPUEM U
00pabOTKy COOTBETCTBYIOLIEH HHGpOpMAlUU, a TaKXKE BbIAAUy YIPaBISIOLINX
CUTHAJIOB HAa MOJYMHEHHbIE OOBEKTHI. i peanmuzaumu (yHKUMA yHpaBIeHUs
KKl JIOKAJIBbHBIA OpPraH Mo Mepe HEOOXOJMMOCTHM BCTYMaeT B Mpoliecc
UHPOPMAIIMOHHOTO  B3aUMOJEHCTBUS € JPYIMMH OpraHaMHM  YIpaBJICHHUS.
JlocTOMHCTBA TaKOW CTPYKTYphI: CHUKEHUE TPEeOOBaHMM, K MPOU3BOJIUTEIBHOCTH
U HAJACKHOCTHU KaXIOTro IeHTpa o0paboTku M ympaBieHus O0e3 ymepba ais
KAaueCTBA YIIPABJICHUS; CHUKEHUE CyMMapHON IPOTSY)KEHHOCTH KaHAJIOB CBA3U.

HenocTtatku cucteMsbl B ClIEIyIOLIEM:

® YCIOXHEHUE MH(POPMALMOHHBIX MPOLIECCOB B CUCTEME YIPABICHUS
U3-32 HEOOXOJMMOCTH OOMEHa JaHHBIMH MEXIy LIEHTpamu
00pabOTKM U YINpaBlEHUSA, a TaKKe KOPPEKTUPOBKA XPaHUMOM
uHpopmanuu;

® U30BITOYHOCTh TEXHUYECKUX CPEACTB, NpEIHA3HAYCHHBIX IS
00paboTKN HHPOPMALINH;

® CJOKHOCTb CUHXPOHU3ALMH MPOIECCOB OOMEHa nH(popmaiuei.
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1.14 ABTOMATH3HPOBAHHbIE CHCTEMBbI JUCIETYEPCKOT0 YNPaBJIeHUS B

3JIeKTPOIHEPreTuKe

1.14.13amauu ACIIY

CoBpeMeHHBIE AIEKTPOIHEPTETUUECKUE CUCTEMBI CIOKHBIE MHOTOCBSI3HBIC,
MIPOCTPAHCTBEHHO Pa3HECEHHBIE MepapXudeckue o0beKThl. OHU (PYHKITMOHHPYIOT
B YCJIOBHUSIX MEPEMEHHOCTH WX CTPYKTYPBI, MAPAMETPOB U PEKUMOB pabOTHI MpHU
MHOTOYHUCJICHHBIX BHYTPEHHUX U BHEIIHUX BO3MYILIAIOIMIUX BO3ACHCTBUN Kak
CUCTEMATUYECKOT0, TaK U CIy4alHOIO Xapakrepa. Bce 3To onpenenser cioxHOCTh
3aJlay yrpaBJICHUS.

ABTOMaTH3MpOBaHHAs cUcTeMa aucnerdepckoro ynpasiaeHus (ACAY) 39C
TaKXe MPEJCTaBIICT COOOUM MEpPapXUUECKYH CHCTEMY, 0OeCreYrBaroNlyr0 cOop,
npeoOpa3zoBaHue, Imepefady, oOpadOTKy u oToOpakeHue HUHPOPMAIMH O
COCTOSIHUU M PEKUME CUCTEMBI, POPMHUPOBAHUE HA OCHOBE COOPAHHON CXEMHOU U
peKUMHOW WHGOPMANMK, Tepeaady W peaju3alyio YNpaBISIONMX KOMaHI C
1EJIbIO BBITIOJIHEHHS CUCTEMOM (DYHKIIMNA HAJIEKHOTO CHAOXKEHHUSI JIEKTPUUECKON U
TEIJIOBOM dHEPTHel TpedyeMOoro KauecTBa BCeX €€ MOTpeOuTenei.

ACHY Bxmouaer B ceOs:

e ympasistonue Berancnutenabubie nentpsl (YBIL) B LY EDC;

e o0ObenuHeHHble aucnetuyepckue ynpasieHus (OLY) O2C;

o nucrnerdyepckue MyHKTH (Il) mpenmpusituii SIEKTpUUYECKUX CceTei
I13C);

e ACY texnonornueckumu npoueccamu (ACY TII) anexTpocTaHIuid,
AHEProOJIOKOB U MOJICTAHIIHIA;

® [ICHTPAJIM30BaHHbIC W JIOKAJbHBIC CHCTEMBI aBTOMAaTHYCCKOTO
PETYIMPOBAHUS U YIIPABJICHUSI.

Ha xaxx1oM ypoBHE UEpapXuu PEIIAIOTCs CAEAYIONINE 3aJauH:

1. Coop Tenen3MepuTeIbHOM U CTATUCTUYECKON MH(POPMAIIUU O TEKYIIEM U
npouuioM coctosinuu I3C.

2. Bepudukauus ucxonHodl uHopManuu. ITO — OLEHHUBAHUE COCTOSHHE

D9C. Pemenune 31oii 3amaun odecrieunBaet Hadmrongaemocts DIC.
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3. Unentudukanus moxaeneir 33C, UCHOIB3yEMbIX B IIUKJIIE ONEPATUBHOTO
ynpasienus. JlaHHyio QyHKIUIO ObIBAaET JOCTATOYHO TPYIHO PEaTn30BaTh H3-3a
M30BITOYHOCTH WH(OPMAITUU B OTHUX ciydasx (mHbopmanus o mapametpax JIOII,
TpaHchopmaTropax, reHepaTopax 1 T.1.), a B APYrux (COCTOSIHHE KOMMYTAIIMOHHBIX
anraparoB, MeCTa aBapuid B CETH, NPOTHO3MPYEMOCTb HArpy30K, W3MEHEHUE
cIpoca M MPEeUIOKEHUS MPU U3MEHEHUH LIEH Ha 3JIEKTPO3HEPTHIO0 U YCIYTH) I10
MPUYUHE HEOMPENEIEHHOCTH NHGOPMALIHH.

4, IIpornosupoBanue pexuma. [Iporano3upoBanuto IIOJJIEXKAT
OOIIIECUCTEMHBIE MMapaMeTphl (CyMMapHasi Harpyska, pacrosiaraeMas MOIIHOCTb),
JIOKaJbHBbIE TIEpEeMEHHbIC (HArpy3ka OTIEIbHBIX Y3JIOB M PalOHOB, TEPETOKU
MoIHOCTH) U Ap. [IpobieMa perieHus Takol 3a/1auu 3aKI0YEHa B UCIIOIb30BaHUN
PErpeCcCUOHHBIX MOJIEJIEH, KOTOpble BHOCAT OOJBIIYIO MOTPEIIHOCTh pacdyeTa Mpu
HETMOJHOM, HeKoppekTHOM wuHopmanmu. Kpome TOro, mnpu mnpoueaype
IIPOTHO3UPOBAHUSI HA pa3HbIE IMEPUOMBl YINPEKACHUS HEOOXOIWMO YYUTHIBATH
CTapeHUE pEeXKUMHOM HMHPOpMalUU, 4YTO B CBOK OYEpedb IIOBBICUT €€
JIOCTOBEPHOCTb.

5. KoHTtposb monmycTuMocTy 3Ha4Y€HMM MmapaMeTpoB pexxuma. [Iposepsiercs,
HaxXOMATCS JIN TEKYLIME 3HAYEHUs IEPEMEHHBIX PEXMMA B IOIMYCTUMBIX MpEaeax.
Jns ompeneneHuss NpenesioB NEPEMEHHBIX HCIOJB3YETCS CUCTEMA OIpPEICICHUs
IPaHUYHBIX 3HAYCHUM, BKIIIOYAKOII[As PACUYEThl CTATUYECKOM M JIUHAMHYECKOU
YCTOMYHUBOCTH.

6. OmnepatuBHas mnpoBepka HaneKHOCTH. COCTOUT B MOJEIUPOBAHUU
BO3MOYKHBIX CIIy4alHBIX BO3MYILCHUMU.

7. Tlouck pemenuil. COCTOMT B HCHONB30BAHUU CTENEHEH CBOOOBI
auchneryepa Juis:

1) BBOJIa pekrMa B IOMYCTUMYFO 00JIACTh;

2) obecrieueHust orepaTUBHOM HAJCKHOCTH,

3) KOHTPOJIb SKOHOMUYHOCTH U KOPPEKIIUU PEXKMMA.

8. IIpoBepka pemrenuii aucnerdyepa. Coctout B uMHuTalMK noBeaeHus 93C

IMOCJIC pCalin3alluu IIPOBCPACMOIO PCIICHUA.
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9. Kommepueckoe CONPOBOXKACHUE TEXHOJOTUYECKOTO JAUCIETYEPCKOTO
yIpaBJICHUS.

ACJlY of0ecneunBaeT Bech TMpoIecC IUTAHUPOBAHHUS U  YIPaBICHUS
IIPOU3BOJCTBOM, Mepeaadei U paclpeneIeHUeM MIEKTPUUECKOW SHEPTUH U TEIUIa:
JOJITOCPOYHOE M KPAaTKOCPOYHOE IUIAHUPOBAHUE, ONIEPATUBHOE U aBTOMATUYECKOE
yIpaBICHHE.

JloarocpodHoe IJIaHUPOBAaHUE Ha JJIMTENIbHBIE MEPUOAbl BPEMEHHU: MECSL]

KBapTas rof.

!

Pacmet

PacaeT 1 kopper-Ea
TOOOBEIE ¥ KBAPT-X

TOROH K3 LANOE

1 1
ParaeTer | Pacurmsr | OnrEnmza-
[} 1
VCTAHOE-CE H ARZDHAHELX H UHOHHRIS
B i ]
DEEHEMOE i DEFHEMOE i DERTEMED
| |
1 1
| i
1 ' Dormsmzanms
[Npormo: 1 N PeEITMOE
HATPVIEH H o e
F? ! wackazos T30
i
]
i
1
L :
— i © : O nrunzanms
1 ! N OMTIIEEE H N
i : » ! radeEOR FATTHT
' ; PACAETOR ; DEMOHTOR
PEERMOR i veToHIHBOCTH ;
i
i
1
i
i
i
1
i
i
!

Pacmer VCTAEDOK

pensiuod zammTel |4
W AETOLATHEN PEEHMA T30
HATREECHTR W

PeakTHE. MOIIHOCTH

OnTHamzanng

»

Pucynok 1.25. CTpykrypHas cxema B3auMmoeiicteus 3agay ACAY

B kadectBe wucxomHoW wmH(poOpMammu JuUIsi  OOJIBIIMHCTBA  3a/a4
JONTOCPOYHOTO  TUTAHUPOBAHMSI  HCIIONB3YIOTCS ~ Pe3yJdbTaThl  MPOTHO30B
AIEKTPUYECKUX M TEIUIOBBIX HArpy30K. OTH TIPOTHO3bI BBIMOTHSIIOTCS IS
OTIICTILHBIX HHTEPBAJIOB PACCMATPUBAEMOTO TOfa JIUTEIHLHOCTHIO OOBIYHO OT
OJHOW Hemenu M0 Mecsna. g KaxJoro MHTEpBajia BPEMEHH NPOTHO3HPYETCS
NOTpeOICHNE DIEKTPOIHEPTUH M XapaKTEPHbIE CYTOYHBIE TpadUKu HArpy3Kd

cpenHero pabodero AHS, TMOHEAENbHUKA, CYOOOTHETO W BOCKPECHOTO JIHEH.
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[IporHo3 BbIMONHSAETCA KaK NSl 3/00BEAMHEHUS B LI€JIOM, TaK W JJIA OTIEIbHBIX
s/cucteM. [IporHozupoBaHuE OCYIIECTBISETCS HAa OCHOBAHWU CTATUCTUYECKHUX
JIAHHBIX, HAKOIUICHHBIX 3a PAd JIET DOKCIUIyaTalid, C HCIOJIb30BAHUEM
MaTEMaTUYECKUX METOJIOB, YUUTHIBAIOIIUX pa3HOoOpa3Hble (aKTOPhI, TaAKKE Kak
4acToTa B 3HEprocucreme, t° Bozayxa, o0MayHoCTh U T.4. MecsuHoe noTpediieHne
9/PHEPTUN OMpPENeNsIeTCs Kak CyMMa TOTPEOJICHWA OTICIbHBIX ITHEH: CPETHHX
pabounx,  TIOHENEIbHUKOB,  Cy0OOT,  BOCKPECEHMH,  MpPa3AHUYHBIX |
npeAnpa3IHUYHbIX THEH.

K uucny nambosiee 4acTo HCHOJB3YEMBIX B JUCIETYEPCKOM YIIPaBICHUU
OTHOCSITCSL ~ pacyeThl  yYCTAHOBHUBIIMXCS  PEKHUMOB. Pe3ynpTaTbl  pacyersl
HCMOJIB3YIOTCS KaK HEMOCPEACTBEHHO ISl aHAJIN3a BO3MOXKHBIX HOPMAaJbHBIX,
YTSKEJIEHHBIX U MOCIIEABAPUNHBIX PEKUMOB, TaK U B KAUECTBE UCXOAHBIX JAaHHBIX
JU1s1 00JIee CIOXKHBIX PacyeToB, HAIPUMEP, YCTOMUYMBOCTH MapalIeIbHON paboThI,
ONTUMU3AIMU PEKUMA 110 HAMPSHKEHUIO U PEaKTUBHON MOIIHOCTH.

Pacuersl TOKOB KOPOTKMX 3aMbIKaHWil (K.3.) BBIIIOJHSIOTCS TJIaBHBIM
oOpazom

e JJIs BBIOOpA YCTABOK pPEJICHHOM 3allUThl U aBTOMAaTHKH;

® TMPOBEPKHU PabOTHI ANEKTPUUECKUX aapaToB U MPOBOJIHUKOB;

® OIpeaeTIeHus MCXO/IHBIX JAHHBIX JUISt pacyeToB
AJIEKTPOAMHAMUYECKON CTOMKOCTH.

Pe3ynbraThl pacdyeToB TOKOB K.3. HCIOJB3YIOTCS B OOJIBIIOM YHCIIE
porpamMM, € TIOMOIIBI0O KOTOPBIX BBIOMPAIOTCS YCTAaBKH YCTPOWMCTB peeHHON
3aIUTHI u ABTOMATHKHU, HarpuMmep, muddepeHanbHbIX 3aIIUT
TpaHchOpMaTopoB, IWH, pelie u3zdbupareneid B cxemax omHodasueix AllB,
JETUTEIBHBIX YCTPONUCTB aBTOMATHUKHU IIPU aCHHXPOHHOM PEKUME U JIp.

Baxxnoe 3HaueHue st oOECIICYCHHS HAJACKHOCTH IHEPTrOCHCTEM HMEET
KOMIUIEKC pPacyeToOB YCTOMYMBOCTH, B COCTABE€ KOTOPOIO HCIOJB3YHOTCA
NporpaMMbl:  aHaJM3a  CTAaTMYECKOM  YCTOWYMBOCTH  pPEXHUMa;  BbIOOpa
K02 (PUIIMEHTOB YCUJICHUSI aBTOMAaTHYECKUX PEryisaTopoB Bo30yxacHus (APB)

CHJIBHOI'O HeﬁCTBHH; pacdu€ta IICPEXOAHBIX  IIPOLIECCOB Inmpu 3aJaHHBIX
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koadunmentax ycuinenuss APB cunbHOro neicTBUsi M HaCTPOMKE PEryJsiTOpoB
YaCTOThI BPAILICHHUS.

Pe3ynbpTaThl pacdyeToB YCTOMYHMBOCTH HMCHOJIB3YIOTCSI TaKXe IpPH BBIOOpE
YCTaBOK YCTPOMCTB NPOTUBOABAPUINHON aBTOMATHKH.

OnHOil W3 BaXHBIX 3aJa4 JOJITOCPOYHOIO IUIAHUPOBAHUS  SIBIIAETCS
ONTUMU3AIMSA pacnpenesieHus: Bo BpemeHu rugpopecypcoB I'9C u kackagos I'DC.
B pesynbTaTe perieHus 3Toi 3agaun onpezaensercs rpapuk cpaboTKy HaAMOJIHEHUS
Bojgoxpanmwuil ['DC, KoTopeiii  oOecrneurBaeT  BBINOJHEHHE  YCIOBUM
ONTUMAJIBHOCTU MpPHU COONIOJICHUM OrpAaHUYEHUH, HajgaraéMblX Ha H3MEHEHHE
YPOBHEW BOABI B KOHKPETHBIX BOJOXPAaHWJIMIIAX M pacxoJ0B BOJABI HA
OINPEEICHHBIX YYACTKaX PEKHU.

B kadectBe ycnoBHS ONTUMAJbHOCTU TNPUHUMAETCS OOBIYHO MUHUMYM
CYMMapHOIO pacxoJa TOIUIMBA B HHEPrOCUCTEME 3a OIpPENENCHHBIN OTPE30K
BPEMEHU WJIM MaKCUMyM CYMMAapHOH BBIPAOOTKH 3JEKTPUUYECKONM SHEPrUM Ha
I'9C.

B pesynprare pacuera poarocpoyneix pexumMoB [OC  ompenensercs
BbIpaOOTKa 3JeKTpudecKkor sHepruu kaxaod ['DC wimm o0bem pacxomyemoil Ha
kaxaoil I'9C Boabpl Ha Onmmxailmmii oTpe3ok BpeMeHu. [lo mepe yTrouHeHus
ucxogHoi wmHpopmanuu npousBoautcs 10 20 KOppeKTHPOBAaHHBIX PacCUeTOB B
TE€YEHUE Toja.

['ogoBoe mIaHupoBaHUE TpaduKa KamUTAIbHBIX PEMOHTOB OCHOBHOTO
anektpoobopynoBanuss TOC wum I'DC mnpousBOAMTCA HCXOAS U3 YCIOBHUSA
MUHUMH3ALUU pacxoja TOIUIMBA MO 3JIEKTPUYECKOM CHUCTEME MpH COONIOACHUU
TpeOOBAaHUM HANNEKHOCTU DJCKTPOCHAOXKEHUsI ToTpeOuTesed B  OTACIbHBIX
paiioHax. [[ns OTAENBHBIX 3HEPrOCUCTEM OMNPENEISAIOTCS PEMOHTHBIE IIOIIAIKH
JOMYCTUMBbIE 3HAYEHUSI CYMMAapHON MOIIHOCTH OOOpYIOBaHMS, KOTOPOE MOMKET
ObITh BBIBEJACHO B PEMOHT, Ha KaXIbIM JEHb B Mpeienax MNpOoAOKUTEIbHOCTH
PEMOHTHOW KOMIIAHWU; MNIAHUPYIOTCSL CPOKH KallUTaJIbHBIX PEMOHTOB arperatoB
KOTJIOB HEOOJBbIIOW MOIIHOCTH, KOTOPbIE 3aT€M YTOUHSIIOTCA C YYETOM

UMEIOIINXCS PECYPCOB paboOveil CUITI, 3aTTaCHBIX YacTe M MaTepUaioB.
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IIpy 10ATOCPOYHOM IUTAHUPOBAHUU IIPOU3BOJUTCS PACUET, 3aTEM B TEUYCHUU
rofa KOPPEKTHpPOBKAa TOJOBBIX M KBapTajbHbIX IUIAHOB IPOU3BOJICTBA
DIEKTPUYECKOW DHEPruM M TEIUIA, NEPETOKOB MOIIHOCTH W JJIEKTPUYECKOU
SHEPrUM, TOIIMBOCHA0KEHMSI JIEKTPOCTAHLIUMN, YAEIBHBIX pacxoAoB Torausa. C
Y4ETOM  YCTAHOBJICHHOTO  IUIAHA  KallUTAJIBHBIX  PEMOHTOB  OCHOBHOIO
00OpyZOBaHUSl pelIaeTcsl 3ajadya ONTUMAJILHOTO pPACHpPEeNIEHUs] BbIPAOOTKU
AIIEKTPUYECKON SHEPTUU MEXIY I'pylnamMu 000pyaoBaHus U oTaeabHbIMU TOC.

OnTuMusanms pexxrumMa OCHOBHOW CETH 3HEPrOCHCTEMBI 110 HAIPSIKEHUIO U
PEaKTUBHOW  MOIIHOCTM  IIPOM3BOAWTCS  JUI1  MHUHUMHU3AlUMUd  IIOTEPh
EKTpOdHEpPTUU. [Ipy BBINOJHEHUMHM JTUX pPACUYETOB CUUTAKOTCA 3aJaHHBIMU
AKTUBHBIE MOIIHOCTA DJJIEKTPOCTAHLUHW, a TNEPEMEHHBIMUA ITapaMETpPaMH,
MOVICKAIMMHU  ONPEACIICHUIO, HUX  PEAaKTUBHBIE  MOIIHOCTH, a  TaKXKe
ko3 pureHTs TpaHchopmalu TpaHchopMaTOpoB U ABTOTPAHCHOPMATOPOB.

Pe3ynbTaTel pacdueToB, IPOU3BEICHHBIX IPU JTOJITOCPOYHOM IIAHUPOBAHUH
PEKUMOB, IEPEAAIOTCS U1l UCIIOJIHEHNs HA HUJKHUE YPOBHU YIIPABIICHUS, & TAKXKE
UCIIOJB3YIOTCS B KA4eCTBE HCXOAHBIX JAHHBIX IIPU  KPATKOCPOUYHOM
IIJIJAHUPOBAHMH.

KparkocpouHoe IIIaHUPOBAHME  PEINAIOTCS  3aJadyd, CBA3AHHBIE C
MOATOTOBKOM pexuma padOThl 3HEProCHCTEMbl Ha OJIMXKAWIIME CYTKHM WU Ha
HECKOJIBKO CYTOK, BKJIIO4as BBIXOAHbIE M npa3aHu4dHble AHU. lIpu sTOM
paccuMThIBaeTCsS rpaduK HArpy3Kd SHEPrOCUCTEM M OTAENbHBIX 3JEKTPOCTAHIIMM,
paccMaTpUBAIOTCsl ONEpPaTUBHBIE 3asgBKM Ha BbIBOJA B PEMOHT OCHOBHOIO
000py10BaHusl, CPEACTB YIPABJICHUS U aBTOMATUKH.

[InanupoBanue ontumanbHoro pexuma EDC (eguHOil 3HEprocucTemsl),
DHEPrOCUCTEMBI, DJIEKTPOCTAHIIMU IO AKTUBHOW MOIIHOCTH SIBJIAETCS OJHOU U3
OCHOBHBIX 3aJ1a4, PEIIAEMOMN Ha BCEX CTYINEHSAX AUCIETYEPCKOro ynpasieHus. [Ipu
OTOM HCXOAS, W3 KPUTEPHUS MHUHUMAJIBHOIO pacXxofa YCJIOBHOTO TOIUIMBA Ha
OPOM3BOACTBO M  Iepegadyy MOTpeOUTeNssIM HEOOXOAMMOIo  KOJMYECTBa
JIEKTPOIHEPTUH,  PACHPEINEIAETCS  MOIMHOCTh  MEXKIY OJHEPrOCHCTEMAaMH,

QJICKTPOCTAaHIIUAMM, OTACIbHBIMHA arperaTamu. Ontumu3 anus pCxKuMa
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IIPOU3BOJUTCS B COOTBETCTBUH C DKOHOMUYECKUMU XapaKTEPUCTUKAMH arperaTos,
DIIEKTPOCTAHLINH, JYHEPTrOCUCTEM C y4eTOM HaJIN4Hs 3arnacoB
ruApo’HepreTndeckux pecypcoB Ha ['DOC, moTepb 3JIEKTPO’HEPIUU B CETH H
IPOITYCKHOW CIIOCOOHOCTH JIMHUH 3JIEKTpoIiepeaay.

1.14.2Kommepyeckoe TUCTIETYNPOBAHNE

JlucrieTyepckoe  yIpaBJIEHUE  PACIPOCTPAHSETCST HA  OHEPrOCHCTEMBI,
HaxoAsIuecs B OJHOM 00bequHeHNH. OObEeINHEHUE MOKET OBITh OPraHU30BaHO
Ha JO0OPOBOJILHON OCHOBE HE3aBUCHMBIX B XO3SIICTBEHHOM OTHOIICHHH CYObEKTOB
WIM B BHJIE DHEPIeTHUECKOW KOMIIAHWH, SBISIOLICHCS €IMHBIM XO351CTBEHHBIM
cyobektoM. Kommepueckas — gucmeruepusanusi — pPeKMMOB — 3aBHCHT — OT
ocobeHHocTe pbiHKAa. Ha cmoToBOM pbIHKE Kaxaas €auHula OObEeIUHEHUS
3asIBJISIET CBOIO LIEHY HA KYIUIIO-NPOAAXy TOBApOB U YCIIYI' HA MHTEPBAaJE BPEMEHU
10 ogHoro yaca. Llens qucnerdepa — o0ecrnieunBaTh SHEPreTUIecKre OaaaHchl Py
3asBJICHHBIX OOBEMax MPOJAXK M IEeHaX. 3ajJaya ONTUMAJIBHOTO YIPaBIEHUS
3aKJIIOYAETCS. B HENPEPHIBHOM YTOYHEHMHM HHEPreTHMUECKUX OanaHcoB, YTO
BO3MOXkHO Toibko B ACHY. Jlocturaemelii oOmecucteMHbli  3dekT
pacrpesensercsi B COOTBETCTBUM C BKJIAJOM OTAEJIBHOTO CyOBeKTa B
HKOHOMHUYECKHUE PE3YJIBTATHI CUCTEMBI.

[IpumepoM Takol 3amadu SABISIETCS KOMMEPYECKOE JUCIIETYHPOBAHME.

Cxema ynpaBiieHHUs IPU KOMMEPUYECKOM JIHCHETYUPOBAHUMU TIOKA3aH HA PUCYHOK

1.26.
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JucneTdep DHeprocOBITA OO0y O3C

F

L

Orparnaerns BsanmoneiicTBHE © VupasneHHe ONTOBOMH
noTpe0HTeTeH JPYTHMH OpraHanMH npoZasei
HEIIIATEIbITHKOB yIIpaBIeHHA

KomMmepueckoe nEcmeTuapoBagne B JJC

VpaeIeHHE OATaHCAMH VipapieHHe 0aTaHCaMH MOIDHOCTH
3TIEKTPO3SHEPIHH TI0 KPHTEPHIO 10 KPHTEPHIO MEHIMYMA 3aTpaT
MHHHMYMa 3aTpaT

™~ -

VopaelIeHHE caTbI0-IIEPEeTOKAMHE
3IEKTPO3HEPTHH H MOITHOCTH 110 YCI0BHAM
J0TOBOPA

Y

HOK}-‘BIéHIHpOBE’IHHé BCCX PCIVIBTATOR
KO Z‘-IZ‘-I’SlJ'LI'ECI{OILi JCATCIBHOCTH

Pucynok 1.26. Cxema ynpasJ/ieHHsI IPH KOMMEPUYeCKOM JMCIeTYHPOBAHUHU

Kpome Toro, mmst HOBO#t cTpykTypel ACJIY TpeOyeTcs pelieHre HOBBIX
3a/1a4:
1) ayKIIMOHHBIC TOPTH;
2) anropuTMbI KOMMEPYECKOT'O COMPOBOXKACHHUS PEIICHUN AUCIICTUEPA;
3) anropuTMBbI alIOCTEPUOPHOTO aHaau3a pexuma IIC.
AYKIIMOHHBIE TOPTU ONPEIEIISAIOT:
® y KaKuX 3JIEKTPOCTAHIUI OyJeT KyIlJIeHa JICKTPOIHEPTHUS U TI0 KaKO
1IEeHE;
® Kakue MOTPEOUTENIH KYMST ATy JICKTPOIHEPTHUIO U TIO KAKOM IICHE.
JIJIst ATOTO 3JEKTPOCTAHIIMS, BBIXOJAIIAS HA PHIHOK OOBSABISECT AUANa3oH
BBIPAOOTKM DJICKTPOIHEPTUM U TpoAaxHYyr IieHy. Kaxnaelii mnorpeOutens

YKa3bIBACT OAUAIIa30HbI HOTpe6J'IeHI/I$I QJICKTPOIHCPI'MU , KOTOPBIC OH T'OTOB KYIIUTH
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3a neny . [IpomaBupl ynopsagounBarOTCs B MOPSAKE YBEIUYEHHUS 3asBJICHHBIX UMH
IEeH, a NoTpeduTenu — Mo YyObIBaHMIO 3TUX IeH. [lepecedueHue rpadukoB
MPEUIOKEHUS U CIpoca JaeT 00bEM U LIEHY cleliku. Bce mpoaaBiibl, 3asiBIeHHAS
I[eHa Yy KOTOpPBbIX OKa3zayiach Bhilie * C Map)KMHAJIBHOW II€HBI, HE YYAaCTBYIOT B
MOKPBITHH Tpaduka TOTpeOseHnsT U OOBSBISIOTCS HEPEHTAOCTHHBIMH, BCE
noTpeOuTENH, IeHa KOTOphIX HIke * C , yXOmaT ¢ pblHKa 06€3 TMOKYMOK, TaK Kak
OKa3bIBAIOTCS HeEIUIaTeKecrnocoOHbIMU. B aToli cxeme CucTeMHBIN orepaTop
BBICTYIIa€T B poiu Opokepa, Beayiero Topru. Cuuraercsi, 4TO Map>KUHAJIbHbBIC
IEHbl CIOCOOCTBYIOT TIOMCKY BHYTPEHHHUX pPE3EpPBOB, UYTO, B CBOIO OUYEpE/b,
CHUKAET OOIIHI ypoBEeHBb Tapu(OB.

Pemennss nucneruepa, Kkak IpaBUiIO, HAMNPABICHblI HA IOBBILICHUE
HAJI©KHOCTH, KauecTBa M OKOHOMUYHOCTH paboThl Bced cucrembl. [lpu
peaIN3alMy dTUX YKa3aHUU I OJHUX AJIEKTPOCTAHIIUM U CETEBBIX MPEAPUATUI
BO3HUKAIOT JIOTIOJHUTEIbHBIC U3JIEPKKH, & Y APYTUX — He3apaOoTaHHAs MPUOBLIb.
CymMMa TOJIy4eHHBIX MPUOBLICH OTAENBbHBIMU YYaCTHUKAMH JIOJDKHA MPEBBINIATH
CyMMy yuiepOOB (MHaue peleHue aucrerdepa HeonTtumaibHoe). [loaTomy
MOSIBIISIETCS. TPUOBLIB, KOTOPOM JOCTATOYHO, YTOOBI KOMIIEHCUPOBATH BO3HUKIIINE
yuiepObl.  YacTHbIA ciaydail TakuX B3aMMOOTHOIICHHM OTMEYaeTcsi MpH
OTKJIOHEHHUSX OT 3alUIAaHUPOBAHHOTO Tpaduka. AJITOPUTMBI KOMMEPUYECKOIO
COIIPOBOXJCHHS JOCTATOYHO MPOCTHI U 3aITYCKAOTCS IIPU 3HAYMMBIX OTKJIOHEHUSIX
OT ONTUMAJIBHBIX WM JOMYCTUMBIX 3HAYCHUI NTEPEMEHHBIX PEXKUMA.

AnpuopHbili  aHanu3. Wccnedoeamernb e6blbupaem makue HexenamersibHble
cobbimusi, Komopsble S6/AMCsS MoMmMeHyuasbHO B803MOXHbIMU Orisi  OaHHoU
cucmemel, U fMbimaemcsi cocmagumb Habop pasfuyHbIX cumyayud, npueooawWux K
UX 10518/1€HUIO.

ArnocmepuopHbIl  aHanus. BbinonHsemcsi nocrie mozo, KakK HexXeramesibHoe
cobbimue yxe npousowsio. Llenb makoao aHanu3a — paspabomka pekomeHdayul
Ha 6ydywee. OOuH sud aHasnu3a 0ornosiHsem opyaod.

[Ipu peanuzanuu aJIropuTMOB amOCTEPHUOPHOIO aHaln3a pexkumMoB IIC
npou3BoanuTC audepeHnranus IeH MO OTASIBHBIM y3jaM CEeTH C yYeTOM

MOTEPh, BHYTPUCETEBBIX OTPAHUYEHHUM IO JOMYCTUMOCTH pexuma. lIpu stom
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OTIPEENSIETCS 0 Y4acTHsl KaXKJ0ro reHepaTopa B MOKPBITUU KaXKJI0W HArpy3Ku
(ampec mOCTaBOK), ¥ HAOOOPOT — JAOJS KaXKIOM Harpy3ku B BbIpaOaTbIBaeMOM
KaXXIbIM T€HEPaTOPOM SHEPruu (aapec MOKYMKH). DTO MO3BOJSIET 0OOCHOBAHHO
pacnpeienaTh OTBETCTBEHHOCTh M IUIATy 3a MOTEPU B CETH, BO3HUKHOBEHHE

OTPAaHWYECHUM MO TPAH3UTY, YXYALICHUE Ka4yeCTBa JJIEKTPOIHEPTUU.
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2 YcrpoiicTBa aBTOMATHKH YJIEKTPUYECKUX CTAHIMA M MOACTAHIMH.

2.1 BrirouyeHHe reHEepPaTOPOB HA NMAPALIEJbHYIO padoTy

B HacTosiiee Bpemsi BKIIIOUEHHE T€HEPATOPOB Ha MapaliesIbHYIO padoTy
MIPOU3BOJIUTCS aBTOMATUUECKH TIPH MOMOIIA aBTOCUHXPOHH3aTOPOB.

Omneparyst BKIIOYCHUS CHHXPOHHBIX TEHEPaTOPOB Ha MapajuieIbHYI0 paboTy
BeChMa CJIO)KHAa M OTBETCTBEHHA. [locneicTBHeM HEMpPaBUILHOTO BKIKOYEHUS
reHepaTopa B CETh B JIydllleM cliydae MOXET OBITh 00ECTOYMBAHHUE IIIUH
ANEKTPOCTAHIIUM, & TIPU U3BECTHBIX YCIOBUSX — MOBPEXKICHUE KOMMYTAIIMOHHOM
arnmapaTypsl U T€HepaTopa.

[TpumenstoTcs TpU criocoba CHMHXPOHU3AIMU MPU BKIIOUYCHUH Te€HEPATOPOB
Ha TMapajuiesibHyI0 padoTy:

® TOYHAasg CUHXPOHHU3AIMs, MPU KOTOPOM 0 BKJIIOUEHHS T€HepaTopa Ha
IIMHBI 3JIEKTPOCTAHIIMYU €r0 HANPSHKEHHWE M 4YacTOTa yCTaHABIMBAIOTCS
PaBHBIMM HAMNPSDKEHUIO W 4aCTOTE CETH; B MOMEHT coBmajicHus a3
HanpsHKEHUM CETH U TeHepaTopa MOCJIEAHUN BKIIFOYAETCS B CETh;

® CaMOCHHXPOHM3aIlMs, MPU KOTOPOM 10 BKJIOYEHHUSI T'e€HepaTtopa Ha
IIUHBI  DJIEKTPOCTAHIIMM €ro OOMOTKa BO30YXXICHUS 3aMKHYTAa;
JacTOTa BpAIICHUS YCTAaHABIMBACTCA NPHUOJM3UTEILHO PpPaBHOM
4acTOTE CETH, TEHEpaTop BKJIOYAECTCS B CETh C TMOCJIEIYIOIINM
BO30YK/ICHHEM;

® CHUHXPOHHU3AIUA Yepe3 MHIYKTUBHOE COINPOTHUBIICHHE, MPU KOTOPOU
reHepaTop ¢ HANPsHKEHUEM M YacTOTOM, OJIM3KMMHU K HAIPSKEHUIO U
YacTo T€ CETH, BKJIIOYAacTCI B ceTh. l[lociaemumii crmoco® Hamen
MIPUMEHEHUE B aBTOHOMHBIX JICKTPOCTAHITUSX.

DT METOJbI HMMEIOT CBOM JOCTOMHCTBA W HEJOCTAaTKU W TOITOMY
MPUMEHEHUE TOTO WM JAPYroro U3 HUX 3aBUCUT OT HA3HAUYEHUS 3JEKTPOCTAHIINH,
MOIITHOCTH T'€HEpPaTOpPOB, TPEOOBAHMHM K CTAOMJIBHOCTH HAINPSOKCHUS M YaCTOTHI

CCTUHUT. I.
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Crioco60 TOYHOM CHHXpOHHM3allMM TpU BKJIOYEHUHM TIeHepaTopa Ha
napajulebHyl0 paboTy TpeOyeT HECKOJIbKO MHUHYT Ha IMPOM3BOACTBO OIEpalui
IIPU COOTBETCTBYIOIIEM HaBBIKE OOCTYKHBAIOILIETO MEPCOHANIA.

MeTon caMOCHHXPOHHM3allMd TE€HEPATOpPOB IO3BOJSIET PE3KO COKPATUTH
POJOJKATEIBHOCTh OINEpallMi BKJIIOYEHUS] T€HEPAaTOpOB HA MApaLIEIbHYIO
paboTy, IpUYEM YCIOBUS BKIIOUEHHUS YNpouarTcs. Cnocod caMOCUHXPOHU3ALNH
TpeOyeT BBIINOJHEHUS TOJBKO OJHOTO YCJOBHS: pa3HHUIA B CKOPOCTU BpALICHMS
TeHepaTopoB He Jo/bkHa mpeBbimaTs 2—3 ['1. [IpomomxuTensHpie onepanuu Mo
TOYHOM ITOATOHKE HAIIPSKEHUS U 4acTOT TE€HEPAaTOpa U CETU OTIANAFOT.

Henocratkom MeToJa CaMOCHMHXPOHM3ALMU T'€HEPATOPOB SIBIIAETCS TO, YTO
BKJIFOUEHHE TIEHEepaTopa COMPOBOXKIAETCS CHW)KEHUEM HANpsKEHUsS Ha IIMHAX
3JIEKTPOCTAHLIMU U OpOCKaMu TOKa B 1ienu reHepaTtopa. [Ipu renepatopax paBHOU
MOIIIHOCTA AaBTOHOMHOM  3JIEKTPOCTAHIIMM CHWXXEHUE HANpPSDKEHHS MOXKET
nocturath 35-40 %, a BenmumHa Opocka Toka — 1,5-4-KpaTHOW BEIMYUHBI
HOMHUHAJIbHBIX 3HAYEHUM.

MeTton CHHXPOHHM3AIMM TEeHEepaTopa B ABTOHOMHBIX JJIEKTPOCTAHUUAX C
[IMHAMHU Yepe3 COMPOTUBIICHUE — METOJ TaK Ha3bIBa€MOW Ipy0oil CUHXPOHU3ALNUN
— TpUBJIEKATEIIEH NPOCTOTOM  OMNepaluii, HAASKHOCTBIO Oe3aBapHitHOrO
BKiIIOUeHUs. Onepanuu BKJIIOYEHUS TEHEpaTOpOB Ha MNapajlielbHYH padoTy B
3TOM CJTy4dae MPOU3BOAAT B TAKOM NOCIIE0BATENBHOCTH: TEHEPATOP IPUBOJUTCS BO
BpalleHUe U BO30YKIAETCs, 3aTEM IO JOCTHXKEHHH €r0 YacCTOTOW U HalpsKEHUEM
OKOJIOCUHXPOHHBIX 3HAY€HUH, NPUOIU3UTENBLHO PABHBIX YAaCTOTE M HANPSKEHUIO
IIMH, T€HEpaTop MNOJKIIIOYAETCS 4Yepe3 peakTop Ha ImMHbL. Kak u npu merone
CaMOCHHXPOHM3allMM, OKOHYATeJIbHAs CUHXPOHHU3ALMS TeHepaTopa C CEThIO
OPOUCXOAUT cama Mo cebe Osaromapst co3gaBacMoOW uepe3 CONMPOTUBIICHHE
ANEKTPUUECKOM CBSI3U F€HEPATOPa C CEThIO.

[lepexoaHbie Mpoliecchl, BO3HUKAIOIIME IMPU BKIIOYEHUU T€HEPaTOPOB Ha
napajulebHyl0 paboTy METOJOM TOYHOM CHHXPOHHW3AllMM, HACTOJBKO CJ1ado
BBIPDAKEHBl M KPAaTKOBPEMEHHBI, 3a HWCKIIOYEHHEM CIy4aeB HeEMpaBUIIbHBIX

BKJIFOYCHHWI, YTO OHHM TMOYTH HE paccmaTpuBaiorca. HaobopoT, mporieccs,
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CBSI3aHHBIC C BKJIIOUYEHHEM T'€HEpPaTOpPOB METOJaMU CaMOCHHXPOHM3AIMH U
CUHXPOHM3allMM Ye€pe3 COMPOTUBIICHMS, SBHO BBIPAXEHbBI W OKa3bIBAIOT
CYIIECTBEHHOE BIMSHUE Ha CeTh. VI3ydeHme OHTHX TPOIECCOB IO3BOJISET
HCCIIeIOBaTh M aBapUHOE BKIIOUCHHE TEHEPATOpOB IPU CIIOCOOE TOYHOM
CUHXPOHU3AIIHH.

[Ipu BKJIIOYEHWH TEHEPATOPOB Ha TMaApALICIBHYI0 paboTy METOI0M
CaMOCHHXPOHHU3AIMU CTPEMSATCS BBITIOIHATH BKJIIOUCHHE TaK, YTOOBI M3MEHEHHE
HalpsHDKEHUST W TOKa B IIEMSIX TEHEPaTOpOB M BpeMs BXOAa TOCICTHUX B
CUHXPOHHM3M OBIJIM MHUHUMAJIBHBIMH. Y CTAaHOBJICHO, YTO [IJII COKpaIlCHUs
MEePEXO0IHOT0 TMpoliecca MPU CAMOCHHXPOHHU3AIMKA HEOO0XOJUMO HEMEIJICHHO
JaBaTh MepeBO30YyKICHNUE MOAKII0OUaeMoMy reHepaTopy. Kpome Toro, Tpebyercs,
yTOOBl PA3HOCTH CKOPOCTEW BpallleHWs arperatoB He mpeBocxoamia 3-5 %
CUHXPOHHOW CKOPOCTH W BKJIIOUCHHUE B TMapajuielb MPOUCXOAMIO TIPH YCKOPEHUN
He Oosiee 1 I'i/c, mpuueM xenaTenbHO, YTOOBI BKIIOUECHHE MPOU3BOAWIOCH TOT/IA,
KOrJa pa3HOCTh CKOPOCTEM BpalleHHUs IMOAKII0YaeMOro H  paboTaroIero
TeHEPAaTOPOB YMEHBINIAETCS, & HE YBEIIMYNBACTCS.

[Tporecc CHHXPOHM3AIIUKA COKPAIIACTCS, €CIU CKOJIBKCHUE MOIKITF0YaeMOT0
reHepaTopa WMEET IOJIOKUTEIHHOE 3HAYCHHE, T. €. CKOPOCTh BpAIlCHUS 3TOTO
reHeparopa BBIIE CHUHXPOHHOW. I[Ipolecc caMOCHHXpPOHHM3AIMKA OKa3bIBACTCS
CKOPOTCYHBIM, €CIIM BEJIWYMHA CKOJIBKCHHS TaKoOBa, YTO II0 OKOHYaHUU
NEepPeXoqHOro0 TMpoliecca MOJKIIOYAaeMbld reHepaTop OepeT Harpy3ky. Takum
o0pa3oM, BKIIOUYCHHE TeHEpaTopa JOJDKHO IPOUCXOJWTh IIPH OMNpeeiIeHHON
CKOPOCTH €r0  BpaIlleHHWs, 3aBHCAIIEH OT CTENEeHH HEPaBHOMEPHOCTHU
XapaKTEPUCTHK PETYJISITOPOB TICPBUYHBIX JIBUTATEJCH, M BEIMYUHBI OOIICH
Harpy3KH JIEKTPOCTAHITUH.

VYca0BUS 3TOTO0 METOJa CHHXPOHU3AINH TSl aBTOHOMHBIX 3JIEKTPOCTAHITUI
MO>XHO BBIPA3HWTh TaK: B3aMMHOE PACIOJOKCHHUE PETYIATOPHBIX XapaKTEPUCTHK
TCHEPaTOPHBIX arperaroB JIO MOMEHTa BKIIOYCHHS OJIHOIO M3 HHX Ha

napajjiebHyl0 paboTy C APYrMMH JOJKHO COOTBETCTBOBATH MapaiieIbHON
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paboTe arperaToB ¢ PAaBHOMEPHBIM WM TPONOPLUOHAIBHBIM paclpeeieHueM
Harpy3KHu.

CokpalnieHue  JJIMTEIBHOCTA  MEPEXOJHOr0  Mpolecca B cilyyae
MOJIOKHUTEIIBHOTO CKOJIBKEHHSI BKJIIOYAEMOTO0 TEHEepaTropa MO CPaBHEHHUIO C
JUTUTEIBLHOCTBIO TIEPEXOIHOTO MPOIEcCca B CIydae OTPUIATEIBHOIO CKOJIbXKEHUS
ATOTO TEeHepaTropa HamOoJee MPOCTO MOXKHO OOBSICHHTH Ha MPUMEpPE IBYX
Te€HEPaTOPOB.

Ha puc. 6.1, a moka3aHbl peryJIATOpPHbIC XapaKTepUCTHKHU padoTaromiero (1)
U BKJIrogaemoro (2' u 2") reneparopos. PaboTraroimuii reHepaTop UMEET Harpys3Ky
U CKOPOCTh BpallleHUsA, ompezensemMble Ha rpaduke puc. 6.1, a Toukoit A.
[ToakmrogaeMblii TEHEPATOP MMEET PETYISATOPHYIO XapaKTePUCTUKY C OOJBITAM
CTaTU3MOM W MOXET BKIIOUATbCS Ha MapajUIeibHYI0 padoTy ¢ MEepBbIM
TCHEpAaTOPOM JIHOO C TIOJOXKUTEIBHBIM CKOJBKeHHeM (mpsmas 2'), imbo ¢
OTPHIIATEIBLHBIM CKOJIbKEeHUEM (TipsimMast 2').

Puc. 6.1, 6 oTpaxkaeT Takue k€ YCJIOBHS UCXOAHOTO PEKUMaA U BKIIIOUCHHUS
reHEepaTOpOB Ha MapajUieibHyl0 padoTy, HO OTHOCUTCS K CIIydaro, Korja
MOJKJTIOYAEMbIii T€HEpPaTOp HMEET PEryJISTOPHYIO XapaKTePUCTUKY C MEHbBIIUM
CTaTU3MOM, YeM paOOTaIOIIHIA.

[Ipu BKIFOUCHHHM TEHepaTopa C IMOJOXHUTEIbHBIM CKOJIBKEHUEM €Tro
CKOPOCTb BpAIlIEHUS JIOJKHA U3MEHUTHCS Ha BEJIUYUHY

Ad1 — oT 3HaueHwus, ompenensiemoro Toukoi b' (em. puc. 2.1, a u 0), 10
3HAUEHHUS CKOPOCTHU B pabodeMm pexume, xapakrepuzyemom Toukoil B. B cmyuae
BKJIFOUCHHS TeHEpaTopa C OTPHUIATEIbHBIM CKOJBKEHHEM CKOPOCTh BpAIICHUS
JIOJDKHA M3MEHUTHCS HAa BENIUYUHY Ad2 — OT 3HAYCHHsI, OMPEACIIEMOr0 TOYKOU

B", 10 3HaueHus, COOTBETCTBYIOIIETO TOUKE A.
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Pucynok 2.1. B3aumHoe pacnoJiozkeHue peryJsiTOPpHBIX XapaKTePUCTHK FeHePaTOPHBIX
arperaTos /10 M MocJie X CHHXPOHU3AIMH MeTOaMHU CAMOCHUHXPOHU3ALMHU 1
CHHXPOHM3AIUH Yepe3 conpoTuBiIeHue: A, b — TOUKN pe:kKHMOB padoOTHI arperaTos B
MOMEHT BKJIIOYEHHS HA NMapaJlieJibHYI0 padoTy; B — Touka pexxuma padoThl nocie
CHHXPOHHM3AIUH arPeraTos.

Kak BuAaHO W3 pUCYHKA, BCEraa MMEET MECTO COOTHOWIEHHE AQ; < A@;
HE3aBUCUMO OT  BEJIMYUHBI  CTAaTU3Ma  PEryJIATOPHOM  XapaKTEpUCTHKU
HOJIKJIFoYaeMoro U padoTaromiero arperatoB. [loaromy anuTens HOCTH Mpoliecca
CUHXPOHU3AllMM T'EHEPATOPOB MpPH IPOYMX PABHBIX YCIOBUSAX B CIyyae
OTPULIATEIBHOTO CKOJIbKeHUA Oyner Oonblueid. Korma ckonbxeHne uMeer
MOJIOKUTENbHBIN 3HAK, BKIIFOUEHHBIM T'€HEpaTop MPUHU MAaeT Ha ceOsl Harpysky,
paboTaromuii XK€ TeHepaTop, Hao0OpOT, OTAAeT 4YacTb HArpy3ku — OITO
CIIOCOOCTBYET OBICTPOIl CHHXpPOHHU3AIMU TeHEepaTopoB. BenumunHa mnpupaineHus
HEOOXOMMOM CKOPOCTH BpalleHMs] BKJIIOYaEMOI'0 arperata MOXET ObITh JIETKO

onpeacicHa B KaXXIO0M OTACIbHOM CJIydac IIpHU IMMOMOIINU 3aBUCHUMOCTH

5-_ +Ej .
Py1 = Puox T S Al

rjie Mi— Harpy3Ka arperara.
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@dopMyna TMO3BOJIAET [0 BEIWYMHE HArpy3ku paboTarolIero arperara
OTPEJEIUTh CKOPOCTh BpalICHUS BKIIIOYAEMOr0 TreHepaTopa, HEOOXOJIUMYIO IO
YCIOBUSIM  CAMOCHMHXPOHM3allMM C  YYE€TOM CTENEHM HEPAaBHOMEPHOCTH
XapaKTEPUCTUK PETYIISITOPOB arperaTos.

JluHamuKa mporiecca CHHXPOHHU3AIMHI T'eHEPaToOpa MOXKET OBITh UCCIIEOBaHA
IIPM BKJIFOYEHUM TEHEPATOPHOI'O arperara Ha IIMHBI JHEProCUCTEMBI. B 3TOM
Cllydae JBWIKCHHE arperara MOXET pacCMaTpUBaTbCS OTHOCUTEIIBHO BEKTOpA
ANIEKTPOMArHUTHOIO  MOJSA, BPALJAIOWIErOCs ¢ IOCTOSSHHOM  CHHXPOHHOU
ckopocTbio. [{uddepeHnmanpuple ypaBHEHNUs, ONMUCHIBAIOIINE ABMKCHHUE arperara
C YY4E€TOM BIIMSAHHS aBTOMATHUYECKUX DPETYJIATOPOB CKOPOCTU U HANPSKEHUSA, a
TAaK)KE€ Pa3IUYHbIX BO3MYIIAOMMX (HAKTOPOB, HMMEIOT JIOCTATOYHO BBICOKHIA
HOPSZIOK, YTO 3aTPYyIHSET UCCIEA0BAHUE IIpoLiecca B O0IIEM BU/IE.

[Ipyn 1mOCTAaTOYHOW CHUHXPOHHOW CBSI3M HMMEET MECTO 3aTyXarolee
K0JIeOaTebHOE JBUKEHUE C TIOCTOSIHHOM BPEMEHH, MPUYEM €CIU 0 HapyUICHUs
peXrMa pOTOp T€HEpATOpa UCHBIThIBANI KOjieOaTeNbHOE IBUKEHUE, TO HayallbHbIE
YCJIOBUS JJIs1 HArPY)KEHHOTO arperara B MOMEHT HapyLICHUS PEKUMa

A@(O) = ABo,

a IIpU OTCYTCTBHM 3TUX KOJIEOAHMIA:

AB(0)=0

HavanpHble ycioBUS mpoliecca 3aBUCAT TAKXKE OT YCIOBUM BKIIHOYEHUS
reHeparopa Ha napajuielbHyl0 padoTy, KOTOPbIE B CBOIO OYEPEb ONPEIEISIIOTCS
BBIOpAaHHBIM  CIIOCOOOM  CHHXpOHM3anuu Mamuubl. [Ipu  gr060oMm  crocoOe
BKJIIOYEHHsI T€HEpaTopa BEJIIMYMHA HAYAJIBHOIO YIJla BBUIETA POTOpa HE JOJDKHA
MPEBBIIIATh MPEIETLHOTO 3HAYEHHUsS] MPU JAHHOM BO30YXICHUM TIeHepaTtopa u
CONPOTHUBJICHUM LE€NHM, a BEJIWYMHA HAYAJIbHOTO CKOJIBKEHUS HE JOJDKHA
MPEBBIIATh  3HAYEHMS, COOTBETCTBYIOLIETO ONPOKUIBIBAIOIIEMY MOMEHTY
nemMidepHoil 0OMOTKH IO €€ CIPAMIIEHHON MEXaHUYECKOM XapaKTepUCTHKE.

[Tapamerpsl nmemripepHoit OOMOTKM B OCHOBHOM OTPEIEISIOT CKOPOCTh

MMPOTCKaHUs IMEPEXOJHOr0 MPOUECCCa, €ro 3aTyXaHue: 4eM <«GKECTUYC) MCXaHNYCCKasd
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XapaKTepUCTUKa ITOM OOMOTKH, TeM Oojbiie aemndepHbii KodphUIIUEHT u
BEJIMYMHA O U, CJIEI0BATENBHO, TEM OBICTpEE MPOTEKAET MPOIIECC.

[TapameTpbl  reHepaTOopa, €ro TOK BO30OYXKIECHHS U  HapaMeTphl
COCIMHUTENFHON LIeNd MEXIy IIMHAMU TEeHepaTropa M CEThI0 B OCHOBHOM
OTPENEISIIOT YacTOTy W pa3Max KoyeOaHWWd Kak TpH BHE3AMHOM HW3MEHEHUU
BpAIllalONIEr0 MOMEHTAa, TaK W NPU BKIIIOUYEHUU TEHEpaTopa Ha MapaliebHYIO
pabory.

NHOyKTUBHOE CONMPOTHBIICHUE COCAMHUTEIBHOW IEMH TPHUBOJUT K
YMEHBIIICHUI0O CHUHXPOHHOM MKECTKOCTH, B pE3yJIbTaTe YMEHBINAETCS 4YacToTa
KoJieOaHuil 3 1 BO3pacTaeT UX aMILTUTY/Ia.

[Ipy 3HAUNUTETHLHOW BEIMYMHE PEAKTUBHOTO COMPOTUBICHUS POCT
aMIUTUTY/IBI KOJIEOAHUN POTOPA MOXKET MPUBECTH K HAPYIICHUIO CUHXPOHU3MA.

[TooToMy mpu  TPOSKTHPOBAHWHM  DJICKTPOYCTAHOBOK  HEOOXOIUMO
pPacCUHMTHIBATh JUHAMUYCCKANA TPOIECC CHHXPOHHU3AIHNH TEHEPATOPOB C YUCTOM

COHpOTI/IBJIGHI/Iﬁ KaOEJBbHBIX MOCTOB H TpaHC(l)OpMaTOpOB CBSI3U C CUCTEMOM.

Aemomamuka nycka u 6KIIOYEHUs HA NAPALIEIbHYI0 pAOOMY CUHXPOHHBIX

2eHepamopos

[Iporiecc BKIIIOUEHUSI TEHEPATOPOB HA MapajuICNbHYI0 Pa0OTy Ha3bIBACTCS
CUHXPOHHU3ALINEH.

Jpyrumu ciioBaMH, CHUHXPOHM3alWs — IPOLECC YPAaBHUBAHUSA YACTOTHI
BpPAIICHUA M HANPSHKEHHUS BKIOYAEMOTO TE€HEpATOopa C YacTOTOM BpalICHHS
paboTarolMX IeHepaTOPOB U HANPSHKEHUEM Ha AJIEKTPOCTAHIIMH, & TaKXKe BHIOOD
COOTBETCTBYIOIIIET0O MOMEHTA BPEMEHM ISl IMOJAYM HMIIYJIbCA HA BKIIFOYEHHE
BBIKJIFOYATENS TEHEPATOPA.

Pazmuuaror nBa THOA CUHXPOHM3AUMU: TOYHAs CUHXPOHU3ALMSA U

CaMOCHHXPOHMU3aIU.
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U3 IMMOJYYCHHOI'O BBIPAKCHUA OYCBUIHO, YTO HauOOoJIbIIICE 3HAYCHHUE

YPaBHHUTEIHLHOrO TOKa OyzeT mpu yrie & = 180°.

2E

Venosus exknouenus cenepamopoé na napanienbHyio pabomy
1. Heo6xoaumo, utoobr 3/]C reneparopa u DJIC cuctembl ObUTH paBHBI 110

MOAYJIIO:
Eo|=[Ec
2. YacToThl reHepaTopa U CUCTEMbI JOJKHBI ObITh PABHBI:

£ =f

CHCT.
3. Ilomath KOMaHIy Ha BKJIIOUEHHE TEHEPATOPHOTO BBHIKIIOYATENS, KOTAa

yroia 6 OJU30K K HYJIIIO.
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AGI’I’ZOMCZWZMS’CZL}M}Z npoyecca 6KJIIYECHUA ceHepanopos Ha napailellbH)yro

pabomy
—= YO
Ha
» EKNKYEHWE
oTTV 0
reHepar, —» YKPY ———» & | —» VYB | —»
—
oTTV
CHUCTEMEI. L » YKPH
npubaeuTs f
L ynu [~
ybaeuTs f

TunuuyHas CTPYKTypHasi CXe€Ma CHUHXPOHH3ATOpa C IMOCTOSSHHOW BpEMEHU
OIIEPEKEHUS

BII — BxoaHbIe IpeoOpazoBaTey;

YO — y3en onepexxeHus;

YKPY — y3en KOHTPOJISI pa3HOCTH YaCTOTHI,

YKPH — y3en KOHTpOJIsl pa3HOCTH HANPSKEHUM;

¥YB — y3ei1 BKIIOUCHHUS

YIIY — y3e1 NOArOHKY YaCTOTHI.

Brniouenue  cenepamopos  Ha  napamienvHyro  pabomy — mMemooom

CAMOCUHXPOHUZAYUU

1. Bo30y>XIeHHBIN TeHepaTop pa3BOPAYMBAETCS 0 CKOPOCTH, OJNM3KOW K
CUHXPOHHOW;

2. BbIpaBHUBAIOTCSI HAMIPSKCHUSI TEHEPATOpa U CHCTEMBI;

3. C renepaTopa cHUMaeTCs BO30YKICHHE;

4. Bxirouaercsi reHepaTOPHbINA BBIKIIIOUATEb;

5. Cpa3y mocne BKIIOUEHHS BBIKIIOUATENSI Ha TEHEpaTop IOAaeTcs
BO30YXKICHHE.

Tak xkak B MoMeHT BKIrOUeHUd Eg = 0, TO MOKeM 3armcarhb:
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CHCT.
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ITOJTYYHM:

YTO paBHOCWIBHO TOKy Tpexdasnoro K3 Ha BrIBOgax

reHeparopa

Cxema ycmpoﬁcmea I’lOlea@WlOMamul{eCKOIZ CAMOCUHXPOHU3AYUU
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' | Y df
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a) IIeTH MIEPEMEHHOTO HaIIPSKEHUsT; 0) IeTH ONepaTUBHOTO TOKa

BbiBoabI:

1. Merogq TOYHOM CHHXpPOHM3AllMM HE OIMAaceH JMJis TreHeparopa, T.K.
YPaBHUTEJIBHBIA TOK IIPA 3TOM HE MNPEBBIIIAET HOMHUHAJIBHOTO TOKAa reéHeparopa.
HenocraTok 3T10r0 MeToia — MOKET 3aHATh JJIUTEIbHOE BPEMSI.

2. IlpeuMyIiecTBO MeTOAa CAMOCHMHXPOHHU3AIMU — OBICTPOTa BKIIFOUCHUS,
YTO OBIBACT OYCHBh BAKHBIM B aBAPUUHBIX peXrMax. B OCHOBHOM MeTOj HaXOJWT

IMPUMCHCHHUC I THAPOIrCHCPATOPOB.
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2.2 ABTOMaTHMYeCKOe peryJiHpOBaHUE HANPSLKEHUs W YacTOThl B

cucreme

[Ipouecc pacmpeneneHusi 3JIEKTPOIHEPTHH MPEANONAraeT MPexXIe BCETO
aBTOMATHUYECKOE PETyJIMPOBAHUE HAINPSIKEHUS U YaCTOThl U CBSI3AHHBIX C HUMU
pPEaKTUBHOW W AKTHUBHOM MOIIHOCTEW CHUHXPOHHBIX T€HEPATOPOB (PEaKTHBHOM
MOIIHOCTH CHHXPOHHBIX KOMIIEHCATOPOB).

Hampsikenue M 4YactoTa NPOMBIIIJIEHHOTO TOKa SBJSIOTCS OCHOBHBIMU
MOKa3aTeJsIMU KaueCTBa AJIEKTPOIHEPTUH.

Cormacuo I'OCT 13109-67 Ha HOpMBI KadyecTBa SJIEKTPUUYECKON SHEPTUU
OTKJIOHEHHME HAIPsDKEHUS Ha 3a)KUMax MOTpeOuTeNiel B 3aBUCUMOCTH OT UX BHJIA
OTpaHUYMBACTCSI B HOPMANBHBIX pekuMax B mpeaenax (-2,5-+- +5) %, a B
nocieaBapuitpix pexxumax  (-5,0-:+ 5,0) % HomuHampHOro. JlomycTHMBbIC
OTKJIOHEHHSI 9aCTOTHI HE JOJKHBI MPEBBINIATH B HOPMAIBHOM pekuMe padboTsl £0,
1 I'u; nomyckaeTcs BpeMEHHasi padoTa ¢ OTKJIOHEHUEM YacTOThl B mpenenax +0,2
I'm.

DHeprocucrema ¢ TypouHoit 7, reneparopom [, TUHUEH dJIEKTpoIepeiauu ¢
CONPOTUBIIEHUEM ZJ W IIMHAMU MOJCTAaHUUH, OT KOTOPOW HEMOCPEACTBEHHO
MUTAIOTCS DJIEKTPOIHEPTUEH MoTpeduTenn. B naeanbHBIX YCIOBUSAX HAMPSIKCHUE U
4acToTa y nMoTpeOuTeneil JOMKHBI ObITh HEM3MEHHBIMHU M PABHBIMU HOMHUHAJIBHBIM
3HadeHUSIM UTpP. nom; T wow. JLJIS1 BBIMONHEHUST 3TOTO TpeOOBaHUS HANPSDKCHHS B
Pa3IMYHBIX TOYKAX DHEPrOCHUCTEMBI JOJDKHBI OBITh PA3TUYHBIMH, a dYacToTa
NEPEMEHHOT0 TOKA JJOJIKHA OCTaBaThCsl OJJUHAKOBOM.

B uvactHocTH, Hanpsbkenue Ur Ha BeIBOAax reHepaTopa AOKHO U3MEHATHCS
B 3aBHCHMOCTH OT TOKa B JIMHHH | JT 6 COOTBETCTBUH C U3BECTHBIM PaBEHCTBOM

Ue=Unp.nom+In zn

B mporecce paboThl 3HEPreTHUECKON CHUCTEMBI HEMPEPBIBHO MPOUCXOIST
U3MEHEHHUs TOTpeOIsieMOl W COOTBETCTBEHHO BBHIIaBAEMON TEHEpaTopaMu
MomHocTU. Ilpu oOTCyTcTBMUM peryiupoBaHHsS OTH HW3MEHEHHS MOIIHOCTU

BBI3BIBAIOT OTKJIIOHCHHA OT HOPMAJIbHBIX 3HAYCHUM HaIpsHKCHUSA W 49aCTOTBI U
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NPUBOJAT K YXYIUIEHUIO KayecTBa »JJIEKTPUUECKON DSHEPruu, IepeaaBaeMoin
MOTPEOUTEIISIM.

[TooToMy Ha TypOWHE W TeHEpaTope YCTAaHABIMBAIOTCS ABTOMATHYCCKHUE
ycTpoiicTBa peryiupoBanus yactoTtel APY u Hanpsokenuss APH. Yerpoiicteo APY
JIOJDKHO aBTOMATUYECKH MOJJCPKUBATH HEM3MEHHOMW 4YacTOTy BpalleHHs, a

ycTpoiictBo APH aBTOMaTtHuecku U3MEHATh HAPSIKEHUE TeHepaTopa.

| [

. - Ung

Pucynok 2.2. Cxema 3jieMeHTapHOii JHepProcucTeMbl

W3meHeHus: HanmpspDKeHUsl M 4acTOThl OCOOEHHO pEe3KO MPOSIBISIOTCS B
aBapUUHBIX YCJIOBUSX, HAlNpUMEpP NPH KOPOTKUX 3aMBIKAHUSX B CETH, MpHU
BHE3AITHBIX OTKJIIOYCHHUSX TE€HEPaTOpPOB OOJIBIIOW MOIIHOCTH M T. T. B 3THX
YCIIOBUSIX HapylIaeTcsl OalaHc MEXAy MOUIHOCTBIO, MOABOJAUMON K TypOUHAM, U
MOIIHOCTBIO, OT/IABAEMOU T€HEPATOPAMH.

B pesynbrare OTaenbHBIE TEHEPATOPHI MOTYT MOJy4YaThb 3HAYMTEIBHBIC
YCKOPEHUS MO OTHOIIECHUIO K IPYTUM M BBIXOJUTh U3 CHHXPOHU3MA.

OnbIT 3KCIUTyaTallil SHEPreTUYECKUX CHCTEM IIOKA3bIBAET, YTO C TOYKHU
3peHUd YCTOMYUBOM padoThI DHEPTOCHUCTEMBI OBICTPOIEHCTBYIOIIIEE
pPETyJIMpPOBAaHUE YACTOTHl BpalleHUS W  OCOOCHHO  HAMPSDHKEHUS  HUMEET
UCKIIIOUUTETTFHO BaXXHOE 3HAUYCHHUE. ODKOHOMHYECKHU dS(DPEeKT OT BHEIpEHUs
aBTOMATHYECKOTO PETYJIMPOBAHUSA B DHEPrOCUCTEMAX HE MOAMAETCA IPOCTOMY
MOJICYETY, HO OH YPE3BBIYANHO BEJUK.

ABapuM ¢ HapyUICEHHWEM YCTOWYMBOCTHU JHEPre€TUYECKUX CHUCTEM B

COBPEMEHHBIX YCJIOBHSIX TPUHOCAT KOJIOCCATIBHBIM MaTEpPHAIBHBIN  yIIepO
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HapOJHOMY XO3SIMCTBY cTpaHbl. IIpy OCHallleHMM SHEPrOCHCTEM YCTPOWCTBAMHU
aBTOMATHYECKOTO PETYJIMPOBAHUS TAKHE aBAPUU CTAHOBSITCS MAJIOBEPOSTHBIMH.

Jlns moanepxaHus HaJIEKAIEr0 YPOBHS HANpsDKEHUS W 4acTOThl B
HPHEProcUCTEME HEOOXOJUMO TMPOU3BOAUTH COOTBETCTBYIOIIUE WU3MEHEHUS
BO30YXKJICHUSI TEHEpPaTOpPOB JUIsl BOCCTAHOBJICHUSI HAaNpsDKEHUS U BITyCKa
JIBIDKYIIETO (hakTopa B TypOWHBI (TI0/IaYu Mapa WX BOJBI) JJII BOCCTAHOBIICHUS
YacCTOTHI.

COBOKYITHOCTB MEpONPUSITUH, 00eCIeuynBarOIINX noj/iep>KaHue
HaIpsKEHUS, YaCTOThl M HArpy30K I'€HEpaTOpOB W JIMHHMM 3JEKTpoNepeayu Ha
3aJIaHHOM YpPOBHE WJIM HM3MEHEHUE HUX IO 3apaHee 3aJaHHOMY 3aKOHY, U
COCTaBJISICT MPEIMET aBTOMATHYECKOT'0 PETYIMPOBAHUS OCHOBHBIX JIEKTPUUECKUX
BEJINYMH B SHEPrOCUCTEMAX.

ABTOMaTHYECKHE YCTPOMCTBA, BBINOJHAIONIME YKa3aHHbIC (PYHKIINH,
Ha3bIBAIOTCS aBTOMATUYECKUMU peryisaropaMu. COBOKYIMHOCTh BCEX AJIEMEHTOB
peryiiaropa W MallMH, Y4YacTBYIOUIMX B  MPOLECCE  aBTOMATUYECKOTO
peryiupoBaHusi, 00pa3yeT aBTOMaTUYECKYI0 CUCTEMY PEryJMpOBaHMUS.

PomoHayanbHUKOM aBTOMATHUYECKOTO PETYJIUPOBAHUS SIBIISIETCS BEIUKHIA
pycckuil ydeHbiii, uzooperarenr u HoBatop M. WM. Ilon3yHoB, KOTOphIi elie B
1763-1765 rr. BmepBBIE B HWCTOPUHA H300pel M OCYIIECTBWII YCTPOMCTBO
aBTOMATHYECKOTO  pEryJMpOBaHUsl  YpPOBHA  BOAbI B  KOTIE€  CBOEH
«OoTHeNeUCcTByOIEeH» (mapoBoi) MamuHbl. Bce mocnenyroiiee pa3BUTHE YKe
BECbMa Pa3HOOOPA3HON TEXHUKU aBTOMATHYECKOTO PETYIMpPOBaHUS 0a3UpPyeTCs B
OCHOBHOM Ha ycraHoBieHHOM WM. W. Ilos3yHOBBIM 3aKkOHE, YTO JEHUCTBUE
PEeryJIMPYIOIIETO YCTPOUCTBA 3aBUCUT OT PA3HOCTU MEXKIY JACHCTBUTEIBHBIM U
3aJlaHHBIM ~ 3HAYCHUSIMU  PETyJupyeMod  BeauuMHbl  (Wiau  (paxTopamu,
BO3J/ICHCTBYIOIIMMH Ha €€ U3MEHEHHUE).

N3ydeHune 3aKkoHOB pEryaMpOBaHUsS OOBIYHO pa3lEsIIOT Ha JBE 4YacTH, a
MMEHHO: CTaTUKY U JUHAMUKY PETYJIUPOBAHUS.

ITon craTukoil peryaupoBaHUs TOHMMAETCS YCTAHOBJICHHE 3aJaHHBIX

COOTHOLICHUM MEXIy PperyjaupyeMoil BEIUYUMHOW M (aKTOpaMu, CIyKalluMu
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NPUYMHOM €€ U3MEHEHMs, B YCJOBHUSX YCTaHOBUBLIMXCS TmpoieccoB. llon
JTUHAMUKOW PEryJupoBaHHUs TOHMMAETCS U3YYEHHE 3aKOHOB MPOTEKAHUS
MEPEXO/IHBIX MPOIIECCOB B CUCTEMaX PETyJMPOBAHUS MPHU MEPEX0/iax OT OJIHOTO
YCTAaHOBUBIIETOCS COCTOSIHUS K APYTOMY.

[Ipy OTKJIOHEHHH PEryJIupyeMON BEIUMYMHBI OT 3aJaHHOTO 3HAYEHUs
pEeryJATOp MNOKEH YCTAHOBUTHh 3HAYEHUE M 3HAK OTKJIOHEHUS PEryIupyeMoi
BEJIMYMHBI U BEPHYTh €€ WIM K IEepBOHAYAIBHOMY, WJIM K JIPYroMy HOBOMY
3HAYCHUIO0, 3aJaHHOMY YCIIOBUSIMU PETYJIUPOBAHMUSL.

ABTOMaTUYECKUI pEryJATOp, KakK IMPaBHIO, COCTOUT M3 CIEAYIOIINX
OCHOBHBIX SIBHO MJIM HESIBHO BBIPQXKCHHBIX YaCTCH U 3JIEMEHTOB (pHcC. 2.3):

a) um3MeputenbHoi yactu (MY), BeipaOarbiBarolell 3HAUYEHHE U 3HAK
OTKJIOHEHUSI PETyJIHPYEMOW BEIUYUHBI OT 3aJaHHOTO 3HA4YeHUs (CUTHAI MO

OTKJIOHCHHIO, HartpuMmep AUr) u qpyrue curHaisl,

PB U(-,Ir
:l 'R -l.._
l
ooc
w3 U=
13 {1y y f—— uy b
AU,

Pucynok 2.3. CTpykTypHasi cxeMa aBTOMATH4eCKOro peryJsitopa. 0) ycuiuress (Y), B
o0uem ciryvae onepanuoOHHOro0; B) Jorudeckou yacru (JI4), koopanuupyromei
NPOXOsKAeHHE CUTHAJIOB H3MEePHUTEIbHOI YaCTH M ONePALMOHHOI0 YCHJIMUTEJISI; T)
HCIIOJIHUTEIbHOTO 3JjieMenTa (M), npousBoasimero peryaupywomuMm Bo3aeiicteuem (PB)
COOTBETCTBYIOLIME H3MEHEeHHs NePBUYHOI0 (paKTOpa, BO3/eHCTBYIOLIEr0 HA BO3BpAaIlleHue
peryJiupyeMoii BeJIMYMHBI K ee MePBOHAYAJbLHOMY WJIH IPYTOMY 32IaHHOMY 3HA4YCHHIO.

N3mepurenbHas 4acTb MOXKET COCTOSITh M3 HECKOJIBKHX H3MEPUTEIIbHBIX
OopraHoB. B u3aMepuTenbHyl0 4acTb OOBIYHO BXOJUT TaK HA3bIBAEMBIN 3aar0lTui
AJIIEMEHT, YCTaHABIMBAIOIIUN 3alaHHOE (MPEINMCAHHOE) 3HAYEHUE PEryIupyeMon

BCJIMYMHBI, HAITPUMCEP Ur.3a,u, HJIs1 CPAaBHCHUA C I[GIZCTBHT@J'H)HBIM €€ 3HAYCHHCM.
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B aBrOmMaTHuUecKMX CHCTEMax peryJHpOBaHUS BCETIa HMMEIOTCS IIeNH
oTpunaTeabHbix 00patHbiX cBszeir  (OOC), cTaOUIM3HPYIOMUX  TPOLECcC
pEeryJlMpOBaHUs;, AJIEMEHTHl  CTaTh3Ma, OOECHEUMBAIOIINE  OIpPEACTICHHYIO
XapaKTePUCTUKY PETyJIHPOBAHUS; YCTPOMCTBA paclpenelcHus] PEaKTHBHOW U
aKTUBHOM HArpy3Ku TreHepaTopoB U Jap. KOHCTpyKTHBHbBIE UCTIOTHEHUS JIEMEHTOB,
JacTel U UX COUYETaHUE B PA3NIMYHBIX TUIIAX aBTOMATUYECKUX PETYIATOPOB BECbMa
pa3HOOOpa3Hbl, HAXOIATHCS WM B COCTOSHWH YCTaHOBHBIIETOCS YCTOWYHBOTO
paBHOBECHS, UJIU B MPOIIECCE MEPEX0/a OT OJHOTO YCTAHOBUBIIIETOCS] COCTOSTHUS K
npyromy. Besikoe HOBoe cOCTOSIHME YCTOMYHMBOIO PaBHOBECHSI MOXKET HACTYINHTh:
WIM KOIJIa peryiupyeMas BeJIMYMHAa BEpPHETCS K CBOEMY II€pPBOHAYAILHOMY
3HaYeHUIO (TPEIIeCTBOBABIIEMY TMEPEXOAHOMY TIpOY., IlecCy) WM KOT/a
perynupyemasi BeIMYMHAa NPUMET KaKoe-TO HOBOE 3HAUYE€HHUE B COOTBETCTBUU C
3aJaHHBIM 3aKOHOM €€ W3MEHEeHHMs. B TmepBoM ciydae peryJlupoBaHHE
XapaKkTepusyeTcs MpsMOH a, mapajuiesibHoi ocu adcuucc (puc. 2.4), BO BTOpOM
OpsIMOH 6, TJe y — peryJiupyemMas BeJInUuHa, a X (pakTop, ClyKaluuil IpUYuHON ee

HU3MCHCHUA

i e

gﬁuom—}

Ys 4

I‘: HUM=7

Pucynok 2.4. XapakTepucTHKH PeryJHpPOBaHMsA. @ aCTaTHYeCKasi; O CTaTHYeCKas.

[Ipsimble a 1 6 Ha3BIBAIOTCS XapaKTEPUCTUKAMH PETYJIUPOBAHMS, KOTOPHIE B
o0mieM cinydyae MOryT OBITh M HENpsMOJWHEHHBIM H. B mepBom ciyuae

PETYIUPOBAHUC ITOJIYUACTCS HE3aBUCUMbBIM, BO BTOPOM 3aBHCHUMBIM. B JUTECpaType
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ATH XapaKTEPUCTUKH (M COOTBETCTBYIOLIME UM 3aKOHBI PETYJIMPOBAHUS) MOIYUHIIN
Ha3BaHMS aCTaTUYECKOM (a) U craTuueckoit (0).

[Ipu perynupoBaHuM TO acTaTHUUYECKON (HE3aBUCUMOI) XapaKTEpUCTHUKE
YCTAHOBHUBUIEECS 3HAYCHUE PETYJIHPYEMOW BEIMYMHBI OCTACTCS HEU3MEHHBIM
HE3aBHCHUMO OT 3HaueHus (hakTopa X, CIyXallero MpUYMHON ee m3MeHeHus. [lpu
PEryIUPOBAHUU 110 CTATUYECKOMN (3aBUCHMOI) XapAaKTEPUCTUKE KaXJAOMY HOBOMY
3HaueHUIO (haKTopa X COOTBETCTBYET CBOE, HOBOE YCTAHOBUBIICECS 3HAUCHHE Y
pPEryIMpyeMON BETUYUHBL.

CreneHb 3aBUCUMOCTM H3MEHEHHUSI pPEryJIMPYyEMOM BEIUYMHBI Yy OT
u3MeHeHus (hakTopa X HazbIBaeTCs KOI(PPUIIMEHTOM WM CTENEHbIO CTaTU3Ma U

OnpeeNsieTcss KpyTU3HOW HAKIOHA XapaKTEPUCTUKU PETYIHMPOBAHUS:

b _ Yr.mom— Yy, g

er = =tga,

yt.Hﬂ\t

TA€ Y+ nom - HOMUHAJIBHOE OTHOCUTEIBLHOE 3HAUEHUE PEryJIUPYEMON BEJIMUYUHBI PU
X = 0; y*; — IEHCTBUTEIIbHOE OTHOCUTEIHHOE 3HAUYCHUE PETYIUPYEMON BETUYHHBI
IPYU HOMUHAJIBHOM OTHOCUTEIBHOM 3HAYEHUH X yon— 1.

PerynupoBanue B 001IeM ciydae MOpeAcTaBisieT coOOM KoyieOaTeNIbHbBIN
poI1IecC, KOTOPbIA MOMKET OBITh YCTOMUMBBIM WJIM HEYCTOMYHMBBIM. OTKJIOHEHHE
peryJupyeMoil BEJIMYHUHBl OT CBOEr0 HOPMAJIBHOTO (3aJaHHOr0) 3HAYEHUS

BBIABJECTCA COOTBECTCTBYIOIINM U3MCPUTCIIbHBIM OPIraHOM PEryJjraTopa.

by Ay

Ysom | Yuom

0 a) ¢ 0)

Pucynok 2.5. I'paduku u3MeHeHHsl peryJupyemMoii BeJIMYUHBI B polecce peryjiupoBaHusi.
a KoJedaTe/bHbIN MepPexXoAHbIH Npouecce NPy YCTOHYUBOM PeryJIupoOBaHuM, O
KoJ1e0aTeIbHbIN NMepexXoHbIH Mpouece NPH HEYCTOHYHBOM peryJHpOBAHHUH.
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OnHAaKO WCTOTHUTENBHBIM DJIEMEHT PETyIATOpa BBHUIY HWHEPIIMOHHOCTH
HAYMHACT W3MEHATh PEryIHpYIOIIee BO3JCHCTBHE HECKOJIBKO IO3JHEC Hayaia
COOTBETCTBYIOIIECTO JICHCTBUS HW3MEPUTEIHLHOTO OpraHa W YBEJIMYHMBACT €T0
nocteneHHo. [1o3TomMy, KOTJia YCTAaHOBHUTCS 3a/JlaHHOE 3HAUCHUE PEryIupyeMoi
BEJTUYMHBI, HUCIIOJHUTEIBHBIA 3JIEMEHT [0 HWHEPIUU HEKOTOpPOe Bpems Oyner
MIPOJIOJDKATH U3MEHSTh PETYJIUPYEMYIO BETUIHNHY.

B pesynpTaTe MpOM3OWIET TaK Ha3bIBAEMOE IMEPEpEeryIHpOBaHUE T. €.
NEPEeXOoJl PEryJupyeMoil BeJIMUYMHBI Yepe3 3aJaHHOE 3HA4YE€HHE B CTOPOHY,
MIPOTUBOIIOJIOKHYIO TIEPBOHAYAILHOMY OTKJIOHEHHUI0. Perynsitop mpu 3ToM Takxke
U3MEHUT CBO€ BO3JIEUCTBHE B  IPOTHUBOIOJOXKHYIO CTOPOHY, HW3MEHSs
COOTBETCTBCHHO W PETYJHPYEMYIO BEIHMYHHY, W TIPOIECC TEepeperyInpoBaHUS
noBToputcs. [loBTOpeHHe Takux SIBIEHUW CO37aeT KoJieOaTeNbHBIA Ipolecc,
KOTOPBI B OOJIBIIMHCTBE CITydaeB IoJiydaeTcs 3aTyxarommm (puc. 2.5,a), Koraa
aMIUTUTYyJa KOJICOaHWH TOCTETICHHO YMEHBINACTCS M peryjaupyeMas BeInYrHa
yCTaHABJIMBAETCS HAa HEU3MEHHOM YypoBHE ( ¢ TOYHOCTBIO J0 TOTPEIIHOCTH Op)
(puc. 2.6,a). OmHakOo B HEKOTOPHIX CIydasX aMIUIUTy/aa KOJeOaHWH MOKeT
MOCTETICHHO YBEIUYMBATHCA MU YCTOWUYMBas paboTa aBTOMATHYECKOW CHCTEMBI
pEeryIupOBaHMS HApyIIAeTCs, T. €. CHCTEMa OKOHYATEIBHO BBIXOAUT U3 COCTOSTHUS
paBHOBecHus. B mepBoM cllydae peryJMpoBaHHE YCTOWYMBOE, BO BTOPOM
HEYCTOWYMBOE.

B sHeprocucremax HaxoIAT MPUMEHEHUE B OCHOBHOM ITPOIIOPIIMOHATIEHOE U
NpoNoOpHHOHATLHO- U hepeHnaibHOe (CHIBHOTO JEHCTBHSI) aBTOMATHYECKOEC

peryiaupoBaHUE.
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Pucynok 2.6. 'paguku padoThl yCTPOHCTB peryJiMipoBaHus. ¢ PH NPONOPUHOHATbHOM
pPeryJIMpoBaHuM; O NP NPONOPLUHOHATBbHO-AN (¢ epeHIHATbHOM PeryJMpoBaHuu (c
NepBoil MPOU3BOJIHOM).

Ha pwuc. 2.6, a mokazadpl TpaduKH, XapaKTEPHUIYIONIUE IMPOIIECC
IPONOPIMOHAIIBHOTO  peryiaupoBaHus. Perynupyromee Bosaeiictsue PBn
MPOMOPIMOHAIBHO OTKJIOHEHUIO pEeryjJupyeMor BeJuduHbl y. H3BeCTHBIMU
NPUHIMIHAIBHBIMA [IPEUMYILECTBAaMU  00J1a/laeT Ccrnoco0 MNpONnoOpLUUOHATBHO-
i pepeHnanbHOTO PEryJIMPOBaHUs C TPOU3BOHBIMH.

Perynupyroniee Bo3ielicTBUE, Pa3BUBAEMOE PETYIATOPOM, 3/1€Ch CTABUTCS B
3aBUCUMOCTb HE TOJBKO OT OTKJIOHEHMS PEryJIMpyeMOW BEJIMYMHBI, HO U OT
CKOPOCTH, & HHOI'/Ia U YCKOPEHUSI U3MEHEHHUS 3TOr0 OTKJIOHEHUS. COOTBETCTBEHHO
UCITIOJIB3YIOTCS TIEPBasi U BTOPAs POM3BOIHBIE PETYJIUPYEMON BETUUNHBI.

['paduku, xapakTepusyroume Ipouecc aBTOMATUYECKOTO PETYJIUPOBAHUS C
MIPOU3BOJIHOM TMOKa3aHbl Ha puc.2.6,0.

Bo3zaeiicTBus OT IpONOPLMOHATIBHOTO PErYJIUPOBAHUS U OT PEryJIUPOBAHUS
0 MPOU3BONHON PB’' cyMMHUpYIOTCA. DTO 3HAUUTEIBHO WHTECHCU(DHUIMPYET U
YCKOPSIET MPOLIECChl, BO3HUKAIOIIME H Hayaje pPeryJupoBaHUs, OCOOCHHO NpH
OTHOCHUTENFHO OOJBIINX HAMEYAIOIINUXCS OTKIOHEHUSX PETYIUPYEeMOi BETHUUNHBIL.
Yem Oonblie Hamedaronieecsi OTKIOHEHHE pEeryjJupyeMod BeJMYUHBI, TEM

WHTECHCUBHEE ( CHIIbHEE) PeryIHPYIOIee BO3ICHCTBUE.
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[lo Mepe BOCCTAHOBJIEHHS 3HAYEHHUS PETYIUPYEMOM BETUYMHBI 3HAK
PEryJIupYyIOIIEero BO3ACHCTBUS M3MEHSETCS C ONEpPeKEHUEM MOMEHTa BPEMEHH,
KOTJla peryiupyemasl BeJIMYMHA JIOCTHTHET TMEPBOHAYAIBHOTO 3HAYCHUs, U
MPOTUBOJICHCTBYET €€ BOCCTAaHOBJIEHUIO. llepexoaHslii mpolecc peryiupoBaHus
3aKaHUMBAaeTCsl ObICTpee U MPU MEHBIIUX MEPEeperyIupoBaHusX, T. €. mpu Oonee
WHTEHCHUBHOM 3aTyXaHUH.

Bpems perymupoBanus ymenbimaercs: tper. ma < fper, n (puc. 2.6). Takum
oOpa3oM, mponopruuOHATBHO-TU(PEpEeHIINATIEHOE PEeryIupOoBaHUE O0ECIeYNBACT
ycnokoeHue  (gemmndupoBaHue) — KoJeOaHWMl  peryjaupyeMoll  BEJIIUYHWHBI,
BO3ZHMKAIOIIUX MPU PA3IMYHBIX BO3MYIIEHUSAX B AJIEKTPOIHEPTETUUECKON CUCTEME.
[lorTomy  mpomopiuoHanbHO-IU(pdEepeHnanbHoe  (CHJIBHOTO — JIEMCTBUS)
aBTOMATHUYECKOE PETyJIMPOBAHUE MMEET BaKHEIlIee 3HAYCHUE MJIs TMOBBIIICHUS
CTaTUYECKOM W  JUHAMUYECKOM  YCTOMYMBOCTH  NapaJUIeIbHOW  pabOThI
AJIEKTPOCTAHIINN U CHHXPOHHBIX TEHEPATOPOB.

Texuuueckoe OCYILIECTBIICHUE ABTOMATHUYECKUX PEryJsTOPOB,
YCTaHABJIMBAEMbIX Ha CUHXPOHHBIX I'€HEepaTopax, BeCbMa pa3HO00pa3HO U OypHO
pPa3BUBAETCS IO MEPE POCTA CAMHUYHBIX MOIIHOCTEH CUHXPOHHBIX T€HEPATOPOB U
OCBOCHHMSI HOBBIX IMPUHIIATIOB ICUCTBHS U TEXHUYCCKUX CPEIACTB aBTOMATHIECKOTO
pETyJINPOBAHMUS.

B mocimemyrommx — riiaBax ~— pacCMaTpPHUBAIOTCS  MPEUMYIIECTBEHHO
aBTOMATHYECCKHUE  PETYyJATOPHl  BO30YKIEHUS  CHHXPOHHBIX  TEHEPaTOPOB,
00eCleYnBaOIIMX KaK aBTOMAaTHYECKOE PETYJIMPOBAHUE HANPSDKCHUS U
PEaKTUBHONW MOITHOCTH B HOPMAJBHBIX PEXKUMaX padOThI, TaK U CYIIECTBEHHOE

MOBBIICHUE CTATUYECKON U IMHAMUYECKOW YCTOMYMBOCTH BJICKTPOIIEpELAY.

2.2.1 ABTOMAaTHYECKHE PETYJSATOPHI HAPSHKEHUSI U PEAKTUBHON MOLTHOCTH
Ie€HEePaTOPOB C AJIEKTPOMAIIMHHBIMU BO30OYAUTENIIMU MOCTOSSHHOTO TOKA

ABTOMAaTHYECKOE PETYIMPOBAHUE HANPSIKEHUS M PEAKTUBHOM MOILHOCTH
OCYILECTBISIETCS BO3ACHCTBUEM Ha BO30yIUTENb CHHXPOHHOIO T€HEeparopa

(xkomnencatopa). Ha puc. 2.7, a, 0 moka3aHbl CXeMbl BO30YXKICHUS C
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SJICKTPOMAaIlIMHHBIM B036y,Z[I/ITCJ'ICM IIOCTOSIHHOTO TOKa. Y CTAaHOBUBILMKCS PEKUM

reHepaTropa XapakTepu3yeTcsl yIpOoIIeHHOM BEKTOPHON quarpaMmoi (puc. 2.7, B).
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Pucynok 2.7. Cxembl caMoBO030y:kaeHHsi (a), He3aBHCUMOro BO30y:xaenuss (0) u
YIPOllleHHAs BEKTOPHAsl AuarpamMma (B) CHHXpPOHHOIO reHepaTopa.

N3BecTHO, YTO eciM TOK BO30YyXIeHus TeHeparopa IB.r, kKoTopomy
COOTBETCTBYET 3. H. C. Er, cuuTarb HEU3MEHHBIM, TO NpPU HU3MEHEHHHM TOKa
reHepatopa Ir HanpspkeHue Ur Ha ero BBIBOJAX Takke OyneT usmeHsThes. s
noJIepKaHUsT HampspDkeHuss Wr HEM3MEHHBIM HEOOXOIMMO M3MEHSATh TOK
BO30YyKAeHHsl reHepaTopa IB.r (Tok poropa lp), 4TO MOXKET MPOU3BOAUTHCSA WU
U3MEHEHHEM pETYJIHMpPOBOYHOTO COMPOTHUBICHUS Rp.B B 1enmu HO30YXIeHUs
Bo3OyauTens unu uaMenennem Toka 10.per. IlepBoiii crmoco0 ucmosib3yeTcs mpu
PYYHOM pETyJIHpPOBaHMM, a BTOPOM TMpPU aBTOMATUYECKOM PETyIMPOBAHHUU

BO30YXKIEHUsI TeHEpaTopa.

100



Pydynoe perynupoBaHue€ MOMKET BBINOJHITHCA TOJBKO B HOPMAabHBIX
YCIOBHUSIX pabOThl DHEPrOCUCTEMBI M HA  DJEKTPOCTAHIMAX, HMEIOIIUX
ITOCTOSTHHBIN J€KYPHBIN ITEPCOHAI.

B aBapuiiHbIx ycnoBusiX, Korjga TpeOyercs ObicTpoe (HM3MepseMoe OISIMU
CEKyHJbI) HM3MEHEHHE BO30YXKIEHHUS TEHEpPATOPOB, HSTa 3a7ada MOXET OBITh
BBITIOJTHEHA TOJIBKO aBTOMAaTHYECKU. B JIeHCTBUTEIBLHOCTU PETYJIUPOBAHUE
HalpsOKeHUST W PEaKTUBHOM  MOIIHOCTH  TEeHEPAaTOpPOB  OCYIIECTBIISETCS
aBTOMATHYECKHU KaK B aBAPUUHBIX, TAK U B HOPMAJIbHBIX YCIIOBUSIX PaOOTHI.

B nponutom Ha ycTpoiicTBa aBTOMaTHUECKOTO PETYIUPOBAHUS BO30YKICHHUS
reHepaTopoB B OCHOBHOM BO3Jarajuch (PYHKIIUU TOAJEPKAHUS TMOCTOSHHOIO
YPOBHSI HAINpSIKEHUsI HA IIMHAX SJIEKTPOCTAHIIMN WM TOACTAHIUNA B YCIIOBHSIX
HOPMaJIbHOM paboThl. TOK BO30YKJEHUSI T€HEPATOPOB MPHU ITOM, KaK MPaBUIIO, HE
BBIXOJIWJI 32 TIPE/IeJIbl HOMUHAJIbHBIX 3HAUCHUH.

B HacTosiiiee Bpemsi GyHKIIMHM aBTOMAaTUUECKUX PETYJISITOPOB BO3OYXKICHUS
3HAQUUTENBHO paclIupeHsl. VMcciaenoBaHus, BBINOJHEHHbIE MO PYKOBOJACTBOM .
A. CpIpOMATHUKOBA, W OIBIT SKCIUTyaTallu¥, HAKOIUICHHBIA SHEPrOCUCTEMAMU
Cosetckoro Coro3a, Ioka3ajad, YTO OJJHUM M3 OCHOBHBIX W HanboJjee JOCTYITHBIX
CPEACTB 3HAUUTEJIILHOTO TIOBBIIMICHUS YCTOMYMBOCTH TNapaUieIbHOW padoThI
reHEepPaTOPOB U COXPAHEHUS B pabOTe AJEKTPOJBUraTesiel B aBApUMHBIX YCIOBUSIX
B DHEPrOCHCTEME SIBJIACTCS OBICTpOE TMOBBIMICHHE ((POPCUPOBKA) BO3OYKICHUS
reHEepaTOpOB CBEPX HOPMaJbHBIX 3HadeHUU. Hambonee mpocTosTo mocTuraercs
PAKOPAYUBAHUEM BCEX BHEITHUX COMPOTUBJICHUHN B 1€MW OOMOTKU BO30YKIEHUS
BO30YAUTEIIS MIPU TIOMOIIU YCTPOMCTB pesieiiHO (HOpCUPOBKH BO30OYXKIACHUS.

®dopcupoBKa BO30YKICHUS U MPUMEHEHUE PETYJIATOPOB MPONOPIIMOHAIBHO-
nudepeHnnanbHOTO ACHCTBUS TIO3BOJISIIOT 3HAYUTEIBHO TOBBICUTH TIPEIEIIbI
MOIITHOCTH, TepelaBaeMON MO JMHUM OOJIBIION MPOTSKEHHOCTU. Y Ka3aHHbBIC
3a/1lauu Teoperndecku u npakruyecku Obutn pemeHsl B CCCP eme B 1937 1. (C. A.
Jle6enes, I1. C. XKnanos u ap.).

MOXHO  BBIJICTIUTH  CJICAYIOIIME OCHOBHbIE  (YHKIIMU  YCTPOMCTB

ABTOMATHUYCCKOTO PEryJIMpOBaHHA B036Y)KI[GHI/I$I:
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1) mnomumepkaHWe TIOCTOSHHOIO (33JaHHOTO) YPOBHS HANpSOKCHUS B
DHEPrOCHUCTEME B HOPMAIIBHBIX YCIOBUSIX €€ PaOOTHI;

2) TIOBBIIICHUWE YCTOWYMBOCTH TapaUIeJIbHOW pabOThl T'€HEPaTOPOB
YHEPrOCHUCTEMBI TIPH K. 3. B CETH U MPHU aBAPUUHBIX U3MEHEHHUSIX MOITHOCTH;

3) TMOBBINICHHWE TPEACIIOB MOIIHOCTH, IIEpPelaBaeMOi 10  CHJIBHO
Harpy>XCHHBIM JIMHUSM OOJIBIIION TPOTSKEHHOCTH;

4) NOBBIIICHUE YETKOCTH JICHCTBHSI YCTPOMCTB PEICHHOM 3aIlUThI TIPH K. 3. B
CETSX 3a CUET YBEIMYCHHS TOKOB K. 3.

O} hekTUBHOCTD pealiu3aluy MePEeUUCICHHBIX (PYHKIUN 3aBUCUT HE TOJIBKO

OT Ka4CCTBa pCrysiTopoB, HO U OT rokazarejieu BO36YﬂHTeHeﬁ.

2.2.2 ABTOMATHYECKOE PETyIMPOBAHME YAaCTOTHl BPAIICHUS W AKTUBHOUN
MOIIIHOCTA  CHHXPOHHBIX  reHepatopoB. HasHaueHue W 0COOEHHOCTU
aBTOMATHUYECKOT0 PETYJINPOBAHUS YACTOTHI M MOLIIHOCTH.

BaxneliuMu  OCOOEHHOCTSIMM ~ DJIEKTPHUUECKOW  DHEPrUM  SIBJISIOTCS
HEBO3MOXKHOCTh HAKOIUICHUS B OOJIBIIMX KOJMYECTBAX M  IPAKTUUYECKU
MTHOBEHHasi Tepeaya OT MCTOYHUKOB K moTpedurensM. B cuiny 53THX
0COOCHHOCTEM B 1000 MOMEHT BpEMEHH B AJIEKTPOIHEPIeTUYECKOM cucTteme
(O9C) nomwkeH coOm0maThCsl OalaHC 1O AKTUBHOM MOIIMHOCTH: PaBEHCTBO
TEHEePUPYEMOil U TOTPEOIIEMOM IIEKTPOIHEPTUU.

Kpurepuem coOmtonenus OanaHca MO AKTHUBHOM MOITHOCTH  SIBJISIETCS
MOCTOSIHCTBO YacTOThl MepeMeHHOro Toka. [lpum HapyumieHuun OanaHca yacToTa
U3MEHSIETCS.

YacTtoTra mepeMEeHHOTO TOKa SBISETCS BAKHEUIUM IOKa3aTelieM paboThI
O9C u nokazarenem kadectBa anekTpodHepruu. Cormacno 'OCT 13109-97, na
MoKa3arenu KauecTBa AIEKTPOIHEPTHH, 4acToTa JOJKHA OBITH
BBICOKOCTAOMIILHOM: JOMYCTHMbIC €€ OTKJIOHEHUSI OT HOMHHAIBHOTO 3HaYeHus D0
I'n momxubl ObITh B nipeaenax £0,1 I'n. B Toxke BpeMs MOIIHOCTh MOTpeOUTEIIeH

HE OCTAETCSI MOCTOSTHHOM M MEHSIETCSI B COOTBETCTBUU C CYTOUYHBIM IPaPUKOM.
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VYnepxarp dactoty B ykazaHHblx ['OCTom mpenenax npu HENPEpPBIBHO U
ClIly4ailHO u3MeHswomencs Harpy3ke O0C MOXHO TOJIBKO  HENPEPBIBHBIM
ABTOMATUYECKUM YTPABICHHEM 4YacTOTOM BpalleHUs TypOUHBI M aKTHBHOU
MOIIIHOCTH  CHUHXPOHHBIX  TE€HepaTopoB. HempepplBHOE  aBTOMAaTH4YECKOE
yIPABJICHHE Ha3bIBAETCS ABTOMAaTUYECKUM PErYIUPOBAHUEM. Ono
OCYULIECTBJISIETCS aBTOMAaTHYECKUMHU PETYJIATOPAMHU YaCTOThI BPALIEHUS] TYpPOHHBI
(APYUB). ABTOoMaruyeckoe peryjaupoBaHUE YACTOTbl U MOILHOCTH INPOMCXOJUT
myTeM BO3CHCTBUS Ha TYpOMHY TE€HEPHPYIOIIETO arperara, COCTOSIIETO U3
TypOMHBI M CHHXPOHHOro reHepaTopa. YacrtoTa BpalleHHMs TIeHepaTopa H
pa3BuBacMas MM MOIIHOCTb 3aBUCAT OT pacxoia JSHEPrOHOCHUTEINA, €ro
noteHuanbHor sHeprud U KIIJ[ TypOunHbl. YnpaBieHrne aKTUBHOM MOIIHOCTBIO
CUHXPOHHBIX T'€HEPATOpPOB OCYLIECTBISAETCS ABTOMATHYECKUMH PETYISITOpAMU
akTuBHOW MomHOCTH (APAM). IloaroMy aBTOpEryasaTopbl YacTOTHI BpallEHUS
TypOunbl (APYB) nomxubsl GyHKIHMOHHPOBATH COBMECTHO ¢ APAM CHHXPOHHBIX
TEHEepaToOpOB, 4YTO SIBISIETCS BaXKHEHlIed OCOOEHHOCThIO AaBTOMAaTHYECKOTO
pPEryIupOBaHUS.

Bzaumoneiicteue APUB TypO6unbel ¢ APAM reHepatopoB CYIIECTBEHHO
3aBUCUT OT Tumna TypOuHbel. IlapoBble TypOuHBI 00namarOT  OOJBIION
MHEPIIUOHHOCTBIO, 00YCJIOBJICHHOM TEXHOJIOTHEHN MOATOTOBKHU mapa. HarpyxeHue
TypOoreHeparopa MNPOUCXOAUT JUIMTEIbHO, CHH)KEHHE MOIIHOCTH MapoBOi
TypOUHBI OTPaHUYMBAETCS TEXHOJOTMYECKMM MHUHUMYMOM MPOU3BOJIUTEILHOCTH
naporeHeparopa. luapaBiandeckue TypOWHBI, HAO00OPOT, BECbMa MOOWJIBHBI,
MO03TOMY THAPOTE€HEPATOPHI MOTYT U3MEHSATh CBOIOT HAarpy3Ky ObICTPO U B TIOJTHOM
JMana3oHe OT XOJIOCTOr0 X0/a 10 HOMUHAIBHOM.

PaznuyHble  TEXHMYECKHE BO3MOXHOCTHM THAPOU TypOOTeHEepaTopoB
BBIHYKJIAIOT MO-Pa3HOMY MOJAXOJUTh K MX MCIOJIb30BAHUIO MPU aBTOMATUYECKOM
YOPABJICHUH AaKTUBHOM MOIIHOCTHIO. KpailHe MHEpIUMOHHBIE M MaJONOABUKHBIC
onoku KOTEJI-TYPBUHA-TEHEPATOP TemnoBbIX ¥ OCOOEHHO AaTOMHBIX
CTaHIUN MPAKTUYECKOTO yYacTUsi B ABTOMATUYECKOM PETYIMPOBAHUM YACTOTHI

IIPOMBIINIJIICHHOTO TOKa HC IIPUHHUMAIOT. Onu PErYJIUPYIOTCA HCKIHOYUTCIBHO 110
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MOIIHOCTH W MOKpBIBalOT 0a30BYI0 4acTh rpaduka Harpysku DIC. Pexumsl ux
pabotel ompenensiorcs APAM, BozaeiictByrommmu Ha APUB. (IToatomy Ha
TypOoreHepaTopax npuMeHstorcs ctatuueckue APUB).

[lonBuKHBIE M JIETKO MEPEHOCAIUE JHOObIE M3MEHEHMsI Harpys3ku
TUAPOTeHEPATOPbl MOKPHIBAIOT MUKOBYIO YacTh rpaguka Harpy3ku 99C. Pexumel
ux pabotel ompexnensiorcs APUB. ABromaTtnueckoe peryiupoBaHHE YacCTOTHI —
IJIaBHAs 3a/adya aBTOMATHYECKOTO YINPABICHUS MOIIHOCTBIO T'MAPOTEHEPATOPOB.
ABTOMAaTHYECKOE  YINPABIEHUE MOIIHOCTBIO CBOAUTCS K PaBHOMEPHOMY
pacnpeeNeHn0 Harpy3Kiu MeX]ly OJHOTUIHBIMHU Tuaporerepatopamu. (Ilortomy

Ha THJIpOoTreHepaTopax npuMmensercs: actatuueckoe APUB).
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3 Texnuuyeckue cpeacTBa MOJy4eHUsI U epepadoTKu MHPOpMATTUT

3.1 HNudopMaumoHHO-U3MEPUTEIbHbIE CHCTEMBI

OcHOBHasi TEHAEHLMS Pa3BUTHS W3MEPEHH B aBTOMAaTH3MPOBAHHOM
MIPOU3BOJICTBE — ITO MEPEXOJ] K MAIIMHHOMY KOHTPOJIIO MO aANITUBHBIM MOJIEIISIM,
K TpUMEHEHHIO Oojiee  CJHOXHBIX  YIOPaBISIIOMMX W HHPOPMAIMOHHO-
u3meputenbHbix cucteM (MUC).

N3mepurenbHbie uH(MOpMaIMOHHbBIE TEXHOJIOTUU SABJISIFOTCS
Pa3HOBUAHOCTHIO HH(OPMAILIMOHHBIX TEXHOJOTHM U BBLACHSIOTCA W3 3TOTO
OOIIMPHOTO MHO>KECTBA TEM, YTO HOCAT OYEBUIAHBIN MO3HABATEIbHBIN XapakTep U
peanusyror crenupuiecKkre Npoueypbl, IPUCYIINE TOIBKO UM:

® [I0JlyY€HUE HCXOJHOW H3MEPUTENbHOM WH(pOpMaluu B pPE3yJbTaTe
B3aUMOJEUCTBUSI TEPBUYHBIX H3MEPUTENIBHBIX IpeoOpa3oBareieit
(ceHCOPOB) C OOBEKTOM U3MEPCHHIA;

e 1peoOpa3oBaHHWE U3MEPUTENbHOM HH(MOpPMAaLUKM C 33JaHHOM W
rapaHTUPOBAHHOW TOYHOCTBIO;

® COIOCTABJICHHE CUTHAJIOB U3MEPUTEIbHON HH(POPMALIUU C pa3MepamMu
OOLUENPUHATHIX E€AUHUL U3MEpPEHHUs, OLEHKA U MpEeACTaBICHHUE
XapaKTEPUCTUK OCTaTOYHOM HEONPEACICHHOCTU 3HAYEHUI
U3MEPSEMBIX BEINYMH.

CoBpeMeHHbIE U3MEpPUTEIbHBIE UH(}OpPMAIMOHHbIE TE€XHOJIOTUH
npuoOpeTaroT  JOMOJIHUTENbHBIE ~ CBOMCTBa  Ojarojapss  MCHOJIB30BaHUIO
anmnapaTHbIX W IPOTPAMMHBIX CPENCTB MCKYCCTBEHHOro MHTEIUIeKTa. OgHOW u3
BOKHEUIIUX 3a/ad pa3BUTUS M3MEPUTENbHBIX HH(POPMALMOHHBIX TEXHOJOTUN
SBIISIETCS PACIIMPEHHE HOMEHKJIATYphl H3MEpPSEMbIX BEIMYHH, OOecreyeHue
U3MEPEHUI B YCJIOBHSIX BO3JEHCTBUS ‘“KECTKMX BHEIIHUX (DaKTOPOB (BBICOKAs
TeMIiepaTypa, O0JbII0E JaBIeHUE, HOHU3UPYIOIIEE U3ITYyYCHHUE U T.1.).

Pemenne momoOHBIX 3adad CBSI3aHO C  YCIOXKHEHHEM CTPYKTYpPBI
UCIoNb3yeMbix  cpeactBs  u3Mmepenuit  (CH);  co3maHueM — KOMILIEKCOB
B3auMOcBs3aHHbIX CH M TEXHHYECKMX CpeICTB, HEOOXOIUMBIX JJs UX

bynkunonupoBanusi. CoBpeMEHHBbIE OOBEKTHI MCCIEHOBAHUS XapaKTEPU3YIOTCS
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OOJBIIMM KOJIMYECTBOM IapaMETPOB, M3MEHSIOLUMXCA Ioayac ¢  OoJbLION
CKOPOCTBIO.

Nuorma, u9toObl mTONyYnTh WHPOPMAIUIO O TMapaMeTrpax OOBEKTa,
HEOOXOJMMO NPOBOJUTH KOMIUIEKCHBIE H3MEpPEHHUs, a 3HAUeHHE HU3MepsieMon
BEJIMUMHBI MOTYYaTh PACYETHBIM IIyTEM HAa OCHOBE M3BECTHBHIX (DYHKIIMOHAIBHBIX
3aBUCUMOCTEN MEX]ly HEMl U BEJIMUYMHAMH, [TOABEPra€MbIMU U3MEPEHHUSM.

VYka3aHHbIE 3aJ]aud YCIEIIHO PEUIAlOTCs C MOMOIIBI0 HMH(POPMAIMOHHBIX
m3MmepurenbHbix cucreM (MUC), momyduBIIMX MIMPOKOE pacrpocTpaHeHue. B
HACTOSAIIEE BPEeMsI HET OOLIEHPUHATOTO OJHO3HAUYHOTO OIpPEAENEHUs, YTO TAKOE
NHNC. Cpenu cyliecTBYIOMMUX MOAX0A0B K paccMoTpenuto nouaruss MUC cnenyet
BBIICJIUTH J1Ba OCHOBHBIX.

CymHoCTh  OJHOTO  IOAXOAA  OTpaXeHa B PEKOMEHJAUuu 110
MEXTOoCyIapCcTBeHHONW craHmaptm3anuun  PMIT  29-99 “T'CHU. Metpomorusi.
OcHOBHBIE TEpMHUHBI W onpeaeneHus , B koropou MHUC paccmarpuBaercs
IIPUBEICHO CIEAYIOIIEE OIIPEIEICHHUE:

N3mepuTtenbHas CUCTEMA - COBOKYIHOCTh (DYHKIITMOHAJIIBHO OOBbEIMHEHHBIX
Mep, U3MEPUTENBHBIX MPUOOPOB, M3MEPHUTENBHBIX MpeoOpaszoBareneii, I9BM wu
JIPYTUX TEXHUYECKHUX CPEICTB, Pa3MEIICHHBIX B PA3HBIX TOUKAX KOHTPOJIUPYEMOIO
00BEKTA U T.II. C IEJIbI0 U3BMEPEHUN OJHOW MJIU HECKOIBKUX (PU3UUECKUX BEIMYUH,
CBOMCTBEHHBIX 3TOMY OOBEKTY, U BHIPAOOTKH U3MEPUTENBHBIX CUTHAJIOB B Pa3HbIX
HENsX.

B 3aBUCHMOCTM OT Ha3HAYEHUS W3MEPUTEIBHBIE CHCTEMBI PA3LACISIIOT Ha
U3MEpUTeNIbHbIE  HMH(OpPMAlMOHHBIE,  U3MEPHUTENbHbIE  KOHTPOJIUPYIOIIHE,
U3MEpUTEIbHBIE YIIPABJISIONINE CUCTEMBI U JIP.

N3MepUTENIbHYIO CUCTEMY, IEPECTPANBAEMYIO B 3aBUCUMOCTH OT U3MEHEHUS
HU3MEPUTEILHON 3a/1auu, Ha3bIBAIOT THOKOM n3MepuTtenbHoit cuctemoit (I'MC).

3.2 Crtpykrypa nHGOpMallHOHHO-U3MEPHUTEIbHBIX CHCTEM

VYTouHstOIIEE MOHATHE ‘“‘CUCTeMa” yKa3bIBaeT Ha HEOOXOAMMOCTh Y4deTa
CIOXHOCTH CTpykTypel CHU, paxke B TOM ciydae, €Clid OHO SIBJISIETCA

OJHOKaHAaJIbHBIM.
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B pasutun MC MOXHO BBIACINTH JIBa 3Tana, rpaHULa MEXKIY KOTOPBIMH
ONPENEIAECTCS BKIOYEHUEM B COCTaB CUCTEM CPEJICTB BHIYMCIUTEIBHON TEXHUKH.

Ha mnepBom »srtame cTpykTypa ¥ (QYHKIMH CHCTEMBI OJHO3HAYHO
corjacoBaHbl M  U3MEpUTENIbHAs  (QYHKIUS  SIBISETCS  ONpPENEISIONIEH.
Nudopmanmonnsle (QyHKIHM, CBSI3aHHBIE C OTOOpaXXCHHEM Pe3yJIbTaTOB
WU3MEPEHUI, pacCCMaTPHUBAIOTCA KaK BCIIOMOIaTEIIbHBIE.

Ha BTOpoM »Tame cuctemMa CTaHOBUTCS HMHPOPMALMOHHOM B IIUPOKOM
CMBICIIE, T.€. TIO3BOJISIET PEAM30BATh HE TOJBKO H3MEPHUTENBbHYI0, HO U JIpyrue
uHpopMalmonnsle ¢QyHkIMH. PesynbratoMm siBnsiercss cozmanue MUC, xotopsie
IpeIHa3HAaYCeHbl JJIS BBIIOJHEHHUS, HA OCHOBE M3MEPEHMM, (PYHKIMI KOHTPOJI,
UCIIBITaHUI, TUarHOCTHKY U JP.

VYopomennas crpykrypa WHUC, mnpemnoxenHas mpodeccopom B.A.
['panoBckuM, puBeneHa Ha puc. 3.1.

Bxogmoe Bremomaoe
BO3IeHCTEHE BO3IeHACTEHE
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]
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HHOPMAITHET HHDOPMAIHT HHDOPMAITHA
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CH, ITHII AHATHIATOP CHHTE3aTOp AKTHEATOD
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Baza JaHHED 00 00BEKTE H CHCTEME
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Pucynok 3.1. Ynpomennas crpykrypa UUC u ACY TII: | — U3mepuTenbHasi moacucTema,
Il — Knaccnpukannonnas noacucrema, |1 — Ynpasasiromast noacucrema, 1V —
HUcnoanureabHas noacucrema, [INII — nepBuyHbIi M3MepHUTEIbHBIH NIPe0dpa3oBarTe/ib
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3.3 Pa3zBurne uHGOPMALMOHHO-U3MEPUTEIbHBIX CHCTEM

Pazsutne WMUC 1enecoobpa3sHo paccMarpuBarh B JIBYX —acClEKTax:
CTPYKTYpHOM ®  (yHKIMOHANbHOM. [lepBBIii  OTpakaeT WHTETPUPOBAHUE
pPa3IMYHBIX TOJICHCTEM, LIUPOKOE HCIOIb30BaHUE CPEACTB BBIYMCIUTEIBHOMN
TEXHUKH, YTO TPUBOJUT K BOBHUKHOBEHUIO CHCTEM C THOKOU CTpyKTypoi. BTopoii
aCIeKT XapakTEepU3yeT pe3Koe BO3pacTaHWe uuciaa (YHKIHHA, BBITOTHIEMBIX
cucteMoit. [Ipu 3TOM LEHTp TAKECTH MEPEHOCUTCS C UBMEPUTEIBHBIX (PYHKIMI Ha
npyrue nHbopMaIMoHHble (DYHKINH, CBSI3aHHBIC C UCIOJIB30BAHUEM PE3YJITATOB
U3MEpPECHUM.

Takum o6pazom, B UMC usmepenne Bo Bce OOJbIEH CTENIEHU CTAaHOBUTCS
HEpa3pblBHO CBA3AHHBIM C JPYTUMH (QYHKIUSAMHU (JJOTUYECKOH 0O0paboOTKH,
aHaK3a pe3yJIbTaTOB U3MEPEHUM U JIP.) U €0 BBIJICJICHUE HE BCET]a BOZMOXHO.

VYuuteiBas mnpuBeneHHbie Bbiie ocobeHHocTHn MUC moxHO pgaTh 1Ba
cnenytomux onpenenenusa MC u MMUC B mmpokoM cMEICTE.

N3meputenbHas  cucteMa —  CHUCTEMa  CpPEACTB  W3MEPEHUHd U
BCIIOMOT'aTENIbHBIX TEXHMYECKUX CPEJCTB, MpEACTaBisAiomas co0oil CpeacTBO
VM3MEpPECHUM.

N3meputenbHas uHoOpMalMOHHas cucTeMa — MH(OpPMallMOHHAS CHUCTEMa,
cocTosias 13 WH(OPMAIIMOHHBIX CPEACTB, BKJIIOYas CpPEACTBA W3MEPEHUMU, U
BCIIOMOTATENbHBIX ~ TEXHUYECKUX CPEACTB, B  KOTOPOW  H3MEpUTEIbHAs
uH(popmanus npeodpa3yercs B Apyrue BUAbl HHGOpMAIUK.

HaubGonee wxpymHoii ctpykrypHoii eaunuiieii MMC, nias koTopoilt MOTyT
HOPMHUPOBAThCA  MeTposioruueckue  xapakrtepuctuku  (MX),  sBusercs
m3meputenbubii  kaHan (MK). On mnpeacraBiser co0oil  mociieoBaTelIbHOE
coenunenune CU, obpazyromux MUC (wexkoropsie u3z 3tux CHU camu mMoryt OBITh
MHOTOKaHAJIBHBIMM, B 3TOM ClIy4yae CJEAyeT TOBOPUTh O MOCIEI0BATEIBHOM
coenunenun UK ykazannbix CH).

Takoe COCJIMHCHUE Cn, PEIYCMOTPEHHOE aJrOPUTMOM
(GYHKIIMOHUPOBAHUS, TIO3BOJISIET  BBIMOJHSITH 3aKOHYEHHYHO (YHKIHUIO OT

BOCIIPpUATHA HSMCpHCMOﬁ BCJIMYUHLBI JO MHAUKAIMU WA PECTUCTPAINH PE3yJibTaTa
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U3MEpPEHUN BKJIIOYUTENIBHO, WM NpeoOpa3oBaHUE €ro B CUTHAJ, YJOOHBIN s
nanbHeiero ucnoias3oBanus e MUC, mist BBoma B tudpoBoe WM aHATIOTOBOE
BBIYMCIIUTEIIBHOE YCTPOMCTBO, BXomsamee B coctaB MUMC, miga coBMecTHOro
npeo0pa3oBaHus C JIPYTUMU BEIMYMHAMU, JUIsI BO3JECHCTBUS HA MCHOJHUTEIbHBIC
MEXaHHU3MBI.

TunoBas crpykrypa MK Brirodaer B ceOs NEpBUYHBIA W3MEPUTEIbHBIN
npeoOpa3oBaTeb, JUHUN CBSI3U, MIPOMEXKYTOUHBIN MU3MEPUTETbHBIN
npeodpazoBaTeb, aHaJIoro-uu@poBoi npeoOpa3zoBaTeb, IIpOLECCOD,
M poaHanIoroBblil mpeoOpa3zoBaTelb.

Pasznuuatot npocteie UK, peanusyromue npoueaypy U3MepeHus: Kakon-1noo
BennunHbl, 1 cioxHeie UK, peanusyromue npouenypbsl U3MEPEHUsT HECKOJIBKUX
BEJIMYMH U TIOJIy4YEHHE HCKOMOW BEJIMYMHBI PACYETHBIM IIyTEM Ha OCHOBE
U3BECTHBIX  (DYHKIMOHAJBHBIX  3aBUCUMOCTEH  MEXAY HU3MEPEHHBIMU U
paccunThiBaeMoil BenmnmunHaMu. HadanbHas 4dacte cnoxubix MK paspensiercs Ha
HECKOJIbKO IpocThiX MK, Hanmpumep, NPpUU3MEPEHHUSIX MOLITHOCTH B 3JIEKTPUYECKHUX
ceTsaXx HavyanbHasg 4acth MK coCTOMT W3 TPOCTBIX KaHAIOB W3MEPEHUU
AIIEKTPUYECKOTO HAIIPSKEHUS U TOKA.

VYuuteiBas MHorokanajibHocTh MHMC, ucnonab3oBaHuME OJHUX M TeX KE
YCTpPOUCTB B cocTaBe pasnuuHbix MK, mocimenHre MOKHO BBIAEIUTH 3a4acTyrO
TOJIKO (DYHKIIMOHAJILHO U UX KOH(UTypaus peaan3yeTcs NporpaMMHBIM ITyTEM.

[Iporskennocts MK MOXKET COCTaBIATH OT HECKOJIBKUX METPOB IO
HECKOJBbKMX CcOTeH KuiaomerpoB. Ywucino HWK — 10 HECKOJBKHX ThICSY.
Nudopmaruss oT mnepBUUHBIX MpeoOpazoBareniell mepenaercs OOBIYHO MpHU
MOMOIILY 3JIEKTPUYECKUX CUTHAJIOB (peXe MHEBMATHYECKUX) — TOK, HANPSKEHUE,
yacToTa CJIEJJOBaHUS HMIIYJIbCOB. B HEKOTOphIX 00JacTsIX HU3MEpeHHi
COBPEMEHHbIE TNEPBUYHBbIE M3MEPUTEIbHBIE MpeoOpa3zoBaTeId UMEIOT LHU(PPOBOH
kof. [Ipu 6onbioit npotsixeHHocTH MK ncnonb3yroTcst paiuoCUrHabl.

Yacte MUC mnocne nUHUA CBSI3M, COCIUHSIONIMX €€ C MEePBUYHBIMHU
npeoOpa3oBareiasiMi, OOBIYHO  HA3bIBAIOT  U3MEPUTEITHHO-BBIUMCIUTENbHBIM

komriekcoM (MBK). 3nauntenshas gacte coBpemennnix UBK crpouTtcs Ha 6aze
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KOHTPOJUIEPOB, KakK MPaBUIIO, MOJYJIBHOIO HMCIOJHEHHUS, BKJIIOYAIOIUX B ce0s
aHajnoro-uudposeie U MUdpPOaHAIOroBbIe MPEOOPa30BATENH, MPOLIECCOP, MOIYIU
TUCKpEeTHOH (OnHapHOW) nH(pOpMaIuy (BXOIHBIE U BRIXOAHBIC), BCIIOMOTATEILHBIC
ycrpoiictBa. CoctaB, KoH(purypauus, mporpammHoe oOecreuenue HWBK
KOHKPETH3UPYIOTCS C YIETOM CHEIU(PUKU 00BEKTA.

CnoXHOCTh CTPYKTYpbl U MHOTOKaHaibHOCTh MMC mpHBOAUT K TOMY, YTO
roCyapCTBEHHOMY MeETpoJIorHueckoMy KoHTpoito u Hamzopy (I'MKH) moxer
noaexats He Bcsi MMC, a tonbko vacts ee UK. Cl0KHOCTh METPOJIOTMYECKOTO
obecrieuenuss (MO) u 'MKH cBsazana ¢ namuumem B cTpykType psga MHC
OTJEJIbHBIX YacTeH, pa3MellaeMbIX Ha NepeMeraronmxcsa oobekrax. B pesynbrare
onHa (mepenatomas) yactb UMC moxkeT paboTarh ¢ pa3inMYHBIMU NPUEMHBIMU
4acTsIMU B IIPOLIECCE OJHOIO M TOTO K€ IUKJIA U3MEPEHUM 110 Mepe IepeMEILECHUs
0OBEKTA.

[Ipu Beimycke m mnpu skcruryataunu Takux MUC 3apaHee HEM3BECTHBI
KOHKPETHbIE 3K3EMIULIPbl MPUEMHONM M Mepenarollell yacTeil, KoTopsle OyIyT
paboTaTh COBMECTHO, TEM CAMbIM OTCYTCTBYET ‘‘CTaHIApPTHBIA® OOBEKT, IS
kotoporo periaameHtupytorcs MX. Kontponr 1 MO HMHUC kak 1ea0CTHOTrO
00BEKTa 3aTpyIHSET BO3MOXKHOE HCIIOJIb30BAHUE TMEPBUYHBIX H3MEPUTEIBHBIX
npeoOpa3oBareseil, BCTPOCHHBIX B TEXHoOJornuyeckoe obopynosanue. lllupokoe
ucrosib3oBanue B cocraBe MMC BbIYMCIUTENHFHON TEXHUKH BBIJIBUTAET TIPOOIEMY
aTTeCTallM1 AJITOPUTMOB 00PaOOTKHU PE3yJIbTATOB U3MEPEHH.

Ocobennoctn MUC nenatoT 0COOEHHO aKTyalnbHOW HJii HUX MpoOiemMy
pacuera MX MNC no MX olpa3syronux ux KOMIOHEHTOB. Metoj pacyeta MX
UK MUC cymecTBEeHHO 3aBUCUT OT TOTO, OTHOCATCS Jin oOpasyrmiue ero CU k
JIMHEMHBIM yCTpOMCTBaM. MeTOoIbl pacueTa HEJIMHEWHBIX CUCTEM 3aBUCST OT BUAA
HEJIMHEWMHOCTH, BO3MOXKHOCTU pacuwieHeHns CH Ha NMHENHHYI0 MHEPIMOHHYIO U
HEJIMHEHHYI0 0€3bIHEPIMOHHYIO YacTh U OT APYTHX OOCTOSITENBCTB U OTIUYAOTCS

OOJBIIM pa3zHOOOpa3UEM.
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3.4 OcHOBHbIE NPU3HAKU HH(POPMAIHOHHO-U3MEPHUTEIbHBIX CHCTEM

OcHoBubiMu Tipu3Hakamu MUC saBisitoTcs: 001acTh MPUMEHEHUS; CIOC00
KOMILJIEKTOBAHHUSI; CTPYKTYpPa, BUABI BXOJAHBIX CUTHAJIOB; BU/IbI U3MEPEHUI; PEKUM
paboThl, GPYHKIIMOHAIbHBIE CBOMCTBA KOMIIOHEHTOB.

[To o6nactu npumenenuss UUC aensar Ha rpymims:

® I HAYYHBIX HCCIIEIOBAHUM;
® Ui UCTIBITAHUM M KOHTPOJISI CIIOKHBIX U3EIUN;
® Ui yOPaBJIEHUs TEXHOJOTHUECKUMH MPOLIECCAMMU.
ITo crioco0y KOMIUJIEKTOBaHUS:
® arperaTupOBaHHbIE;
e HEarperaTupoBaHHbBIC, COCTOSIIME W3 KOMIIOHEHTOB, CIIEHHAIBHO
pa3pabOTaHHBIX JJIs1 KOHKPETHBIX CUCTEM.

ArperatupoBannbie UMC, kak nmpaBWiio, BKIIOYAIOT YHUBEPCAIBHOE PO
NBK, Ha 0ocHOBE KOTOpPOT0, HUCTIONb3Ys JaTYMKU Pa3IMUHBIX (PU3NUECKUX BETUUUH
MOHO cTpouTh MMC pa3nu4HOro Ha3HA4YEHHUS.

[To cTpyKTypHBIM NMPU3HAKAM:

® CHUCTEMBI MAPAJUIECIBHO-TIOCIEA0OBATEIBHON CTPYKTYpbl. OCHOBHBIM
IIPU3HAKOM TAaKOW CTPYKTYpbl CiyxkuT Hamnuue WK uuknmuecku
KOMMYTHUPYEMOTO C MHOKECTBOM JTaTYMKOB;

® CHCTEMBl NAPAUICIBHOW CTPYKTYPhl, BKJIIOYAOIIME MHOMXKECTBO
OJTHOBPEMEHHO pabOTaIOLIMX KAHAJIOB, BHIXOJAHBIE CUCTEMBI KOTOPBIX
npeodpa3yrorcss (YHKIIMOHAIBLHBIM €IMHBIM MpeoOdpa3oBaTelieM U
00pabaThIBatOTCS B OJJHOM BBIYMCIUTEIILHOM YCTPONCTBE.

Curnansl Ha Bxojne MMC moryT ObITh HEMPEPHIBHBIMU WJIM JUCKPETHBIMH,
J€TEPMUHUPOBAHHBIMU WJIU CIIyYaHBIMU.

B 3aBHCHMMOCTH OT COOTHOLIEHHS MEXKIY CKOPOCTBbIO U3MEHEHHsI BXOIHBIX
CUTHAJIOB M WHEPLUMOHHBIMHU CBOMCTBAMH CHCTEMBI PA3JIMYAIOT JBAa OCHOBHBIX
pexxuma padbotel UMC: cratndeckuit u fMHAMUYEeCKUid. B mruHaMU4ueckoM pexume

HHCPIUOHHBIC CBOMCTBA CUCTEMBI OKa3bIBaIOT BIMSHUE HA pe3yJibTaT U3MCPCHMUA.
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ITox xomnorentom MMC norumarort Bxojsmue B coctaB MNC texanueckue
YCTPOMCTBA, BBITIOJHSIONIME OJIHY U3 (PYHKIUH, IpeyCMaTPUBAEMBIX MPOIECCOM
U3MEPCHU W TPeoOpa3oBaHUs W3MEPUTEITHLHOW HH(POPMAIMA B IPYTHE BUIBI
uHdopmauu. B cooTBeTCTBUU ¢ (YHKUUSIMH, KOMIIOHEHTHI MOJAPA3JEISAIOT Ha
U3MEPUTEIBHBIC, CBSA3YIONINE, BEIYUCIUTEIBHBIC K HHPOPMAITMOHHBIE.

H3mepumenvnoiti  xkomnowenm — MHUC  —  cpeacTBO  W3MEPEHMIL:
WU3MEPUTETbHBIN npuoop, MU3MEPUTEIbHBIN npeoOpa3oBaTeb, Mepa,
U3MEPUTEIBHBIN KOMMYTATOP.

N3meputenbHble  KOMIOHEHTHI 1O XapakTepy  (QPYHKIMOHAIBHBIX
npeoOpa3zoBaHui MOAPA3ACISIOTCS Ha aHAJIOTO-1IU(POBBIE U IU(PpOaHATOTOBBIE.

AHAQJIOTOBBIE H3MEPUTEIBHBIE KOMIIOHEHTHI MOTYT OBITh JIMHEHHBIMU H
HEJIMHEHHBIMH, aHAJOTO-IIU(POBBIE IO CBOEH NPUPOJAE SBISIFOTCS HEIMHEHHBIMU
YCTPOMCTBAMM.

Ceazyrowuii komnonenm HHUC — TEXHUYECKOE YCTPOMCTBO JUOO 4YacTh
OKpY’)KaroUel Cpeabl, MpeJHAa3HAUCHHbIE WM HCIOJb3yEeMbIE [JIs1 NEpedadyul C
MUHUMAJIbHO BO3MOXXHBIMU MCKXEHUSIMH CUTHAJIOB, HECyIIMX HMH(opManuio 00
n3MepseMoi BeauuuHe, ot ogHoro komnonenta MUC k apyromy.

Boruucnumenvnoiti  komnonenm HHC — 1uu@poBoe BBIYUCIUTENBHOE
YCTPOMCTBO (WMJM €ro 4YacTb) COBMECTHO C TMPOTPAMMHBIM OOECIEUEHUEM,
BBITIOJIHAOIIEE (DYHKIMIO OOpaOOTKM (BBIYUCIICHHS) PE3yJbTaTOB HAOIIO/IEHUN
JUISL TIOJTYYEHUS pACUETHBIM MYTEM PE3YJIbTaTOB U3MEPEHUM, BHIPAKAEMbBIX YUCIIOM
WJIM COOTBETCTBYIOIUM KOJIOM.

BrruncnurenbHble KOMIOHEHTHI TOAPA3ACIISIIOTCS Ha!

® aHAJIOrOBO-BBIYMCIIUTENBHBIE — AHAJIOTOBBIE YCTPONCTBA, BBIXOJAHOM
CUTHAJI KOTOPBIX SIBJSIETCS (DYHKIIMEH IBYX WA 00JIee CUTHAJIOB;

e [U(]pPOBbIE BBIYUCIUTENIbHBIE — YCTPOMCTBA, BBIXOAHOW LU(PPOBOI
CUTHAJI KOTOPBIX SIBJsiETCS (DYHKIMEH IBYX WA 00Jiee CUTHAJIOB.

Unpopmayuonnviii.  komnowenm HHUC — TEXHUYECKOE  CPEICTBO,
MpeIHAa3HAYCHHOE IS TMONydeHUs: MHGOpMAINK, XpaHEeHHs, MpeoOpa3oBaHus U

nepeaadn nHGopManuu.
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C Touku 3peHuss MHOOPMAIMOHHOW TEOPUM U3MEPHUTENIbHBIX YCTPOUCTB
MpOLIECC M3MEPEHUs, BBIMOIHAEMBIM JIOOBIM H3MEPUTEIBHBIM YCTPOWCTBOM
(BKJIFOYasi HEOOXOJMMbIC JICMCTBUSA UENOBEKa-omepaTropa), COCTOUT M3 psAla
MOCJIeIOBATEIbHBIX TIpeoOpa3zoBaHuil uMHpOpMaIMM 00 H3MepseMON BEIUMYMHE,
IIPOBOJMMBIX 10 TE€X NOp, NOKAa OHA HE OylIeT MpEeACTaBI€HA B TOM BHJE, pPaau
MOJIYYEHHUs] KOTOPOTO WM BBINOJNHAETCS AaHHOe u3MmepeHue. CH paccmarpuBaercs
KaK KaHaJ npuema (ToJIydeHus ) U rnepeaadnd nHpopmaruu (M3MEpUTEITHHOMN ).

Takum oOpazom, CU wu wusmepurensHblii koMrnoHeHT MUC sBastorcs
Pa3HOBHUIHOCTHIO MHPOPMAIIMOHHOTO KOMITOHEHTA.

JIrobast camas coBepuieHHass W uHTelUiekTyalibHas MUC nomxkHa OBITH
METPOJIOTUYECKH KOPPEKTHOW M YJIOBJIETBOPATH TPEOOBAaHUSIM  CHCTEMBI
o0ecrieyeHnss €IMHCTBA M3MEPEHUH B COOTBETCTBUU C TOCYAapCTBEHHBIMU
3aKOHOJATEIbHBIMU aKTaMU U MEXKJIYHApOJAHBIMU HOPMATUBHBIMHU JOKYMEHTAMU
ISO, OIML wu np. Brigenenne HWHWC B oTaenbHy crnenupuIecKyro
pazHoBuAHOCTE CH 00ycnoBIEHO pPSIOM HUX OCOOEHHOCTEW, IOPOXKIAIOIINX
cnenuduky ux MO.

AKTyaJbHBIMH BONPOCAMU TEOPETHUECKOU MOJACPKKU PEIIeHUsT MpooaemM
MO HNUC sersrorcs: pernamentanusgs MX UK, skcniepuMenTanbsHOe OnpeaeacHnue
U KOHTposb MX, TMpOTHO3MPOBAHHWE M  ONpPEIEIEHUE  XapaKTEPUCTHK
HEONPEIEICHHOCTH HM3MEPEHUH B  COOTBETCTBMM ¢ PyKOBOACTBOM 1O
BBIPOKEHUIOHEONPEICTICHHOCTH M3MEPEHUI*, OLIEHKA XapaKTEPUCTHUK TOYHOCTU
nporpamMm oOpabOTKH TaHHBIX.

3.5 TpedoBanusi kK ”HGOPMAIHOHHO-U3MEPHUTEIbHBIM CUCTEMAM

Pa3zButne m3mepurenbHOM TexHUKH, B yacTHOCTH MUC, ncnonb3yembix B
cocraBe ACY TII, ycnoxHEHHE U3MEPUTENBHBIX 33Ja4 U YCIOBHI 3KCIUTyaTalun
CH, BwliBuraeT HOBBIE TpeOOBaHMS K omucaHuio cBoictB CU, mpexne Bcero,
MpeIHA3HAYCHHBIX I CUCTEMHOTO TpuMeHeHus. [Ipubopsl, paccunTaHHbIe Ha
MPUMEHEHHUE B KauecTBe caMocToATeNbHbIX CU, 1Jisi KOTOpPBIX Ha3HAYEHUE Kilacca
TOYHOCTH OJHO3HAYHO OMNPENEsUI0 KOMIUIEKC HopMmHupoBaHHbIX MX (HMX),

npaktudyecku Henpuroansl mpu cuHTeze MK MUC. Kommiekc HMX nomxken
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BbIOMpaThCSl Tak, 4YTOOBI 1O HekoTopoil coBokynmHocth CU, cpencts
BBIUHCIIUTEIBHON TEXHUKU U JIPYTUX YCTPOMCTB, oOpasyromux MK, MoxHO ObLIO
onpenenutb MX Bcero UK. Unremnexryanmnzanus CU u UNC, T.e. BKIrOUEeHUE B
UX COCTaB MHKpolpoueccopoB 1 OBM ¢ nenbto aBTOMartuzanuu 00pabOTKH
JIAHHBIX, BBITIOJHEHUSI 00paboTKKM B pexkume ON-line, ympapneHus mporemaypoit
U3MEPEHUI, MPUBOJUT K pacCTylIeMy 3HAYEHUIO METPOJIOTMYECKOr0 acIeKTa
CO3/1aHUsl M UCIOJb30BAaHUS AJITOPUTMOB M NpOrpaMM oOOpaOOTKH JaHHBIX.
[Tockonbky WMWC npenHazHadeHbl JUisl peUIeHUs TeX WIM HHBIX 3a4ad
KJIACCU(UIIMPOBAHUS, INOCTOJbKY BO3HUKaeT MpoOJieMa pacnpoCTpaHEHUs Ha
KOHKpETHbIE 00JIaCTH U Ha KJIacCU(UUUPOBAHUE B LIEJIOM OCHOBHBIX MOHSATUH U
METO/I0B METPOJIOTHH.

Pe3synbrarel ananm3a ocHOBHbIX ocoOeHHoctelr MWC u Bo3HMKarommx B
cBsi3u ¢ 3TuM nipooiem MO NUC nmpusenens! B Tad. 3.1.

OcHoBHble npobiembl MO HMHNC MOXHO pa3fgenutrb Ha TpPU TPYIIBL:
(dyHIaMeHTaJIbHBIE, IIPUKJIATHBIC U OpraHU3allMOHHO-TIPABOBBIE. K
byHIaMEHTAIbHBIM MTPOOJIEMaM OTHOCATCSL:

1. Pa3zpabotka meronoB oreHku MX MHUC B ycrnoBusiX dKCIUTyaTaluu.
Pemienne mnpobnembl TpeOyeT COYETaHHs] TEOPETHYECKHX U
AKCIIEPUMEHTAJIbHBIX METO/OB.

2. Coszmanne w™etoqoB cuHTe3a WMHWC pasnuuHbIX  CTPYKTYp MO
METPOJIOTUYECKUM KPUTEPUSIM, T.€. YCTAHOBJIEHHE ONTHUMAJIbHBIX
TOYHOCTHBIX XapakTepucTuk KoMmrnoHeHToB MMWC mno 3amaHHBIM
HOPMaM TOYHOCTH ISl CHCTEMBI B LIEJIOM.

3. PazpaboTtka  METOAOB  MCHBITAaHUW,  KaIMOPOBKH,  IOBEPKH,
MeTtposornueckux uccaenaoBanuii MMUC. Dta mpobiema BriIrO4aeT
ONTHUMH3ALMI0 O00bEMa M COACPKAHUS HCIBITATENbHBIX MPOLEAYD,

obecrneunBarIIMX 10CTOBEpHOCTH orleHkn MX MHC.

114



Taoaumna 3.1

Ocob6ennocts MUC

OcHoBHbIe npobsiemMbr MO

1. MHOTOQYHKIIMOHAIBHOCTh

Ob6ecnieuenue

U3MEPEHHUS psana
BEJIMYMH;IIOCTPOEHUE
OLICHOK HAa  OCHOBE  HU3MEPEHUU
00JBIIOTO yucia 1apaMeTpOB;
BBIYMCJICHUE KOMIUIEKCHBIX ITAPAMETPOB

OJTHOBPEMEHHOTO
bu3nIecKux
0000IIEHHBIX

2. Hanmiuwme B coctase cucrembl DBM

Pemmenne 3amad, CBS3aHHBIX C OLIEHKOU
KauecTBa  ajJrOpuTMOB  00pabOTKH
BBIUHCJICHUHU

3. MHOroKaHaJIbHOCTh

OueHka, yMEHbIIEHUE WIIH UCKIIIOUEHUE
BJIMSIHUS KaHAJIOB JIPYT Ha JIpyra

4. HepaspeiBuas cBsizb MHOTHX UUC C
00BEKTOM, Ha KOTOPOM OHU
DKCIUTYaTUPYIOTCH, HEBO3MO>KHOCTh
CHATUSI TaKUX CUCTEM C OOBEKTOB, HE
Hapyluasi €ro HeJIOCTHOCTH

Pewenune npodiemMm IIPOBEICHUS
METPOJIOTHUECKOTO  OOCITYKUBaHUS B
YCIOBHUSIX HEBO3MOXXHOCTH HPHUBSA3KH
ucnone3yeMblix CH K 3TanioHy IyTeM
nepememiennss CHU x Mecty nucinokanuu
JTaJIOHA. HeBo3moxxHOCTB
KoMmIuiekTHOM — moBepkun UK mo
YCIOBUSIM YCTAHOBKHM JAaTYMKOB Ha
00BEKTE

5. CloXHOCTh OnrcaHusd OOBEKTOB U UX
MOJICTTUPOBAHUS

CnoXHOCTh yd4eTa BIHUSHUS OOBEKTOB
Ha TOYHOCTh H3MEPEHHs] B YCIOBHSIX
nedunuTa  UCXOTHOW  (AampHOPHON)
uHbopMaIuu

6. ArperatHslif cmoco0 MOCTPOSHUS

Bo3moxxaocts ncciaenoanus MUC kak

3aKOHUYEHHOI'0  I[EJIOr0  TOJIBKO  Ha
00BEKTE
7. PacnpeneneHHOCTh KOMIIOHEHTOB U | YYET BIUSHUS HAa TOYHOCTh U3MEPEHUM
COCTaBHBIX qacTen nncC B | PQ3JIMYHBIX  YCIIOBHM  JKCIUTyaTalllH
MIPOCTPAHCTBE komrnoHeHToB MNC
8. Bo3moxHOocTs m3MeHeHus cocrtaBa | CI0XHOCTH periiaMeHTaluu
HNUC B npouecce 3KCIUTyaTanuu TpeOOBaHMI K CUCTEMaM Ha MOMEHT MX
BBIITYCKa
9. Hamuuue nuHamMuueckux pexumMoB | HeoOxoaumocThb HCCIIEeI0BaHUI

U3MEpEHUs

TUHAMHYECKUX CBOWCTB CHCTEMBI U
COIJIACOBAHHUE UX C 00BEKTOM

[Tpuknagabie MpoOIEeMbl BKIIOUYAIOT:

e Pa3paboTky MeETOIOB

kanuoposku MNUC.

aBTOMaTu3alnn

VCIIBITAHUN, IIOBEPKH,
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e Paszpabotky MPOrPAMMHO-YIIPABJISAEMbIX CPEACTB TSt
MeTrponornyeckux ucnsiranuii UUC.

e Pa3zpaboTky aJropuTMOB U MPOrpaMM aBTOMATHU3UPOBAHHON MOBEPKHU
NucC.

e Pa3paboTky KOMIUIEKTOB CpEACTB TMOBEPKM I  OCHAIICHUS
METPOJOTUYECKUX JIA0OpaTOpHil TOCYAAPCTBEHHON M BEIOMCTBEHHBIX
METPOJIOTHYECKUX CITYKO.

K opranuzaiyioHHO-TIpaBOBBIM MPOOJIEMaM OTHOCSITCS CO3aHUE KOMILIEKca
HJI, pernmamentupyromux Bonpocsl MO HHMC wu oOecneuenue oOmen
koopauHauuu pador mo MO HMHUC Ha Bcex 3Tamax MX JKU3HEHHOTO IUKJIA:
pa3paboTku (IPOEKTHUPOBAHUS), MPOU3BOACTBA, MOHTaXa M HAJIAJIKH, PEMOHTA,
DKCIUTYaTaluH.

['panunbr nousitus MO MUC no cux mop eme 4eTko He 0003HAYEHBI, YTO
OOyCJIOBJICHO CJOXKHOCTBIO MpoOieMbl B cBa3u  co crnemupukonn MUC
(aBTOMaTHU3aIMSI U3MEPEHUN, TPOBEJACHNE U3MEPEHUN B JUHAMUYECKOM PEXKUME,
COBMECTUMOCT, OBM  pa3HbIX ypOBHEW, HalMyue CUCTEM  KOHTPOJs
HEUCTIPABHOCTEHN, N3MEHYUBOCTh CTPYKTYP, U3MEpPEHUE OOJBIIOTO YKCIia BEJIMYHH,
yHU(DUKALMS JITOPUTMOB H3MEPEHUH, MPUMEHEHUE OCCKOHTAKTHBIX METOJOB U
cpenctB usmepeHuit u 1.1.). Cioxknocts cTpykryp MUC u pabora ee KOMIIOHEHTOB
B pPa3UYHBIX  YyCJIOBHUSX  MPUBOJUT K  HEOOXOJUMOCTH  pa3pabOTKu
JOTIONTHUTENBHBIX ~ MEpP MO  OOECHEYECHHIO  MPHUHIMIA  OTHOCHUTEIHHOU
VHBAapUaHTHOCTU PE3yJbTAaTOB u3MepeHus. HecMoTps Ha HEIOCTaTOYHOCTH
anmpuoOpHOW HWH(OpPMAIMHU, CIIOKHOCTh METOAOB M  CPEIACTB H3MEPEHUH,
MPUHITUIHATBHYIO “neGopMannio’” CBONCTB 00bEKTa MPU €T0 IKCIEPUMEHTATHBHOM
WCCIICIOBAHUM, BO3JCHCTBHE BHEIIHUX YCIOBUW W BIUSHHUE CYOBEKTHUBHOIO
AJIEMEHTa, PE3ylbTaThl M3MEPEHUH MOJKHBI OCTaBaThbCAd aJICKBaTHbIMU (B
npejenax MPUHSITON MOJENH) OUEHKAMHU M3MEPAEMbBIX BEJIMYHUH MPH MOBTOPHOM
OCYIIECTBJICHUU OJIHOM W TOM K€ AKCIEPUMEHTAIbHOW OOCTAaHOBKH M JIOJKHBI
BOCIIPOU3BOJIUTHCS C OTPAaHUYCHHOW HEOMPEJEICHHOCThIO, 00YCIOBICHHON

yKa3aHHBIMH (PaKTOpaAMH.
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Cnoxuocte MO HHNC o0ycnoBieHa e€I1e OJHOM BaXHBIM (DaKTOPOM,
CBA3aHHBIM ¢ (yHKIMOHAIbHBIM HazHaueHuem WUC. OcymectBisgembie ¢
nomornipto UMUC ¢yHKIMU H3MEpEeHU, KOHTPOJS, WUCHIBITAHUMN, IUArHOCTHUKH,
OOHapy’>KeHHsI W pacClO3HABAaHUS CBOMATCS K KIACCU(PUKAIMOHHBIM 3ajJadyaM
pa3IMYHOrO YpPOBHS, PEIIEHHE KOTOPbIX OCHOBAaHO Ha  U3MEpPUMENbHOU
ungpopmayuu. B pamrax camorri MMC 3aTpyaHUTENBHO, a 9acTO HEBO3MOJXKHO,
pasrpaHu4UTh U3MEPUTENIbHBIE U HEU3MEPUTENbHbIE HHPOPMALIMOHHBIE (DYHKITUH,
peanuzyeMble CUCTEMOM, MOCKOJIbKY I'paHulla B OOJIBIIMHCTBE CIIy4aeB MPOXOJUT
“gepe3” mporpamMHblli KoMIoHEeHT. Paccmorpenne MMC B menom, BKiIroYas
HEU3MepUTeNbHble (GYHKIMM ¢ TOJICUCTEMbl TPUBOJAUT K HEOOXOJAMMOCTU
pacHIMpeHus rpaHul] MOHATHS “‘MeTposiornueckoe obecneuenne MNUC”.

N3navanpHo noHaTHe MO pacKkpbIBajJoCh B ONPEACICHUH, IPUBEACHHOM B
['OCT 1.25-76. “Metponorudyeckoe oOeCIedYeHne — O3TO YCTAaHOBIECHUE U
MPUMEHEHUE HAYYHBIX U OPTaHU3alMOHHBIX OCHOB, TEXHUYECKUX CPEICTB, MPABUII
U HOPM, HEOOXOIUMBIX JUIsl JOCTHXKEHHUS eauHCTBa u3MepeHuil”. IlpakTuka
MPOBEJICHUSI METPOJOTUUECKUX pabOT M HCCIEIOBAHMI MOKa3ajia, 4YTO TOHSATHE
MO 101KHO OBITH IITUPE.

bruto mpemnmoxkeHo caenyromiee — onpeneneHue:  “‘MeTrposoruueckoe
o0ecricueHUE W3MEPEHUN — JEATEIbHOCTh METPOJIOTMYECKUX U JIPYTUX CIYXO,
HaIpaBJeHHAas Ha CO3/IaHHE B CTpaHE HEOOXOIMMBIX STaJOHOB, OOpa3lOBBIX U
pabounx CpeACTB U3MEPEHUH, pa3pabOTKy U YCTaHOBJIEHHUE METPOJIOTUYECKUX
mpaBuJ W HOPM, BBHINIOJIHEHHWE psga JAPYTHMX METPOJIOTHUECKHX padoT,
HEO0OXOAMMBIX JJII oOecrieueHus TpedyemMoro kauectBa usmepenuii”’. B nagane 80-
X TOJOB B CBSI3U C BHEAPEHHEM POOOTOTEXHUKH M THOKHX MPOU3BOJCTBEHHBIX
cucteM (I'TIC) Bo3HUKIIa HEOOXOAUMOCTH B UX METPOJIOTUYECKOM 00ECIICUCHHUN.

[TosiBusocs mouHsATHE ‘“‘MeTposoruyeckoe obecneyenne [TIC”, koTopoe
paccMaTpuBaoCh Kak Mpou3BoJHOE noHsATHe. OTMevanock, uto MO I'TIC umeer
CBOIO crHenuuKy, B YaCTHOCTH, OOYCIOBJICHHYIO HEOOXOIUMOCTBHIO KOHTPOJIS

TOYHOCTHBIX XapaKTEPUCTUK HeU3MepUmenbHblX cpeocms (Hanpumep, moyHOCmu
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pacno3nasanusi 0o6vekmos). NNC sBAAOTCS CUCTEMaMH, HaXOJAIIUMUCA B
coctase ['TIC u Ha HUX pacHpoCTpaHseTCsl yKa3aHHAs BhIIIE CrieUdUKa.

Hecmotps Ha t0, uro MO MUC sBisercss npou3BoaHBIM noHATHEM OT MO
U3MEpPEHUM, HEeoOXOAMMOCTh  OOEeCreYeHUsi KauecTBa  HEU3MEPHUTEIbHOU
NOJCUCTEMBI, OT KOTOpPOM HAmpsIMyK0 3aBHCHUT HTOTOBBIA  PE3yJIbTAT
¢ynxmonuposanus UUC, B pacmmudposke onpeaenernuss MO He yuYuTHIBaIaCh.

[Ipu ganbHENIIUX CUCTEMHBIX HCCIIEIOBAHUSAX B 00JIACTU METPOJIOTHUU OBLITU
IPEMIOKEHBI CIEAYIOIINE ONMPEAEICHHS, YUUTHIBAIOIINE padOTy BCEX MOJCUCTEM
NNC.

MO MHHUC - cucreMa Hay4yHOH, TEXHUYECKOW, IMPABOBOM W
OpTraHM3allMOHHOM JESATEIbHOCTH, HANpPaBJICHHOW Ha JOCTHKECHHE €IMHCTBA
IpoIIeccoB Mpeodpa3zoBanus uHpopmaluu, ocymectsisiemor B UMC u tpebyemoii
TOYHOCTH PE3YJIbTATOB €€ (DYHKIIMOHUPOBAHUS.

EnuncrBo mnpoueccoB mnpeoOpa3oBaHusi HHPOpMalMM — KayecTBO
npoueccoB npeoOpa3zoBaHusl WHGOpPMAlMU, MPU KOTOPOM HX PE3yJIbTaThl,
ONpeNeNeHHble €  ucnosib3oBaHueM MX  HMH(QOpPMALMOHHBIX  CPEJICTB,
conocTtaBuMbl. He0OXOMMBIM YCIIOBUEM COTOCTABUMOCTU PE3YJIbTATOB SBJIAETCS
eauHooOpaszue MX.

Touynocts pe3dyabrata ¢QyHkuuoHupoBanuss HWHUC - kayecTBeHHas
XapaKTepUCTHKA CHUCTEMBI, OTpakaromasi OJIM30CTh JACUCTBUTEIBHOIO pe3yibTara
(GYHKIITMOHUPOBAHUS K UCTUHHOMY (TpeOyemMomy).

MetpoJiornyeckas 3xkcneprusa (cocrapiswoomas MO UNUC) — ananus u
OLICHMBAaHUE OINTUMAJBHBIX HAYyYHO-TEXHUYECKHX PpEIICHUM, CBS3aHHBIX C
o0OecrieyeHMEeM  €IMHCTBAa  NPOLECCOB  MpeoOpa3oBaHus  HWH(OpMaluH,
ocymectBisieMbix B UUC.

B UC, no cpaBuennto ¢ MUC, mpeoOnanaroT (GyHKIMU H3MEpPEHUs, a
GbyHKIIUU 00pabOTKU U XpaHEHUs W3MEPUTEIbLHON MH(OPMAlMK HE3HAYUTEIIbHbI
WUJIM OTCYTCTBYIOT COBCEM.

Tem ne menee, Ha MMC MoxeT ObITh pacnpoCTpaHeHa KiaccU(UKalMs,

npunsTas B MU 2438-97 nns C. CooTBETCTBEHHO MOXHO BBIJICTUTh:
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e HMHUC mupokoro mnpuMeHeHUus, pa3palaTbiBaeMble sl CEPUHHOTO
IPOU3BOJICTBA B BHUJIE€ 3aKOHYEHHBIX W3JICTIUN, BBITYCKAEMBIX B
Poccun (wim umnoptupyemsix B Poccuio nmapTusiMu), isl yCTaHOBKH
KOTOPBIX ~HAa MECTE€ DJKCIUIyaTalud JOCTAaTOYHO  yKa3aHWM,
M3JI0)KCHHBIX B MX 3KCIUTyaTallMoHHOM jgokymenTaruu (MUC-1);

e UNUC ueneBoro mpuMmeHeHUs, pa3pabaTbiBaeMble I €IUHUYHOTO
(pa30BOro WM MOBTOPSIOLIETOCS MEJIKUMH MAPTUSIMH) U3TOTOBIICHUS
B Poccuu B Buje 3aKOHYEHHOro u3Aenus (WIM UMIOPTHPYEMBIE B
Poccuto enMHMYHBIMU 3K3EMIUISIpAaMU WM MEIKUMU MApTUSMH), IS
YCTAaHOBKH KOTOPOI'O Ha MECTE 3KCIUIyaTallMd JOCTATOYHO YKa3aHWH,
M3JI0KEHHBIX B €T0 AKCIUTyaTalluoHHON nokymenrtanuu (MUC-2);

e HUC ueneBoro mpuMeHeHus, npoektupyemsle B Poccum (umm 3a
rpaHuledl) MOJ ONpeAesieHHblE OOBEKTHl (IpyNNbl OJHOPOIHBIX
OOBEKTOB) BO3HUKAIOLIUE KaK 3aKOHYEHHOE u3Jienue
HEMOCPEJICTBEHHO Ha  OOBEKTEe  OKCIUIyaTalluu MYyTeM  €ro
KOMIUIEKTAllUd U3 KOMIIOHEHTOB CEPUIHOr0 WJIM €IMHUYHOTO (WM
MMIIOPTHOTO) M3TOTOBJEHUS W COOTBETCTBYIOIIETO MOHTaxa U
HajJaJKy, OCYIIECTBIAEMbIX B COOTBETCTBUM C  INPOEKTHOMN
nokymenrarueit (MUC-3).

OddextuBHocth MO MUC 3aknanpiBaeTcs Ha CTaaud UX pPa3pabOTKU
(MpOeKTUpPOBaHUsI) U 3aBHCHUT OT COBMECTHBIX YCHJIMH pa3pabOTYMKOB,
usrorourenied, norpedburener  MMC wm  MeTpolIoTHYECKHX  CIIYyXO,
ocymectisitomux ux MO. Jna MUC, Bxomsumux B cocTaB 0o0Jiee CIOXKHBIX
aBTOMATHU3UPOBAHHBIX CHUCTEM, CJEAYEeT YUWUTHIBaTh TPEOOBaHUS PYKOBOJSILINX
JIOKYMEHTOB M TpeOoBaHus TexHuueckou nokymentauuu (T/l) Ha 3TH cUCTEMBI.

NNC B Takux CIOXHBIX CTPYKTypax MOXET BBIIEIATBCA  Ha
(GyHKIIMOHATFHOM YPOBHE.

OcHoBHbIME padoTamu o MO MUC sBnsroTcs:

— YCTaHOBJICHHE €IMHBbIX TpeboBaHuii K MX cucrem;

— pa3paboTKa METOJIOB U CpeICTB KOHTpoIst MX;
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— MeTpoJioTruueckas skcreptusa (MD) Texaudeckoi nokyMmentaruu (T/1);

— oOecrnieueHue €AVHCTBA U JIOCTOBEPHOCTH pE3yNbTaTOB
¢ynkuonupoBanus WHUC myrem npoBeneHHs HUCHBITAaHUM I 1ieieid
yrBepxkaeHus Tina MMC nnm ux eMHNYHBIX YK3EMIUIIPOB;

— YTBEPKJICHHE THUIIA WU €AUHUYHOIO 3K3eMiusipa MUC;

— npoBeAeHue ucnblTanuii Ha coorBeTcTBUE MW C yTBEpKACHHOMY TUIY;

— aHanu3 coctossHusa MO MUC u pa3zpaboTka Ha €ro OCHOBE KOMILIEKCHBIX
nporpamm pas3sutus MO;

— OpraHusanus M OCYILECTBICHUE TOCYIAPCTBEHHOI'O METPOJOIMYECKOIO
KOHTPOJIS M HaA30pa 3a cocTosiHueM u mpumenenueM NNUC;

— OpraHu3aius U NpoBeJIeHNE MOBEPOYHBIX U KAIMOPOBOYHBIX paldoT;

— OopraHu3anus U IpoBeJeHHE padoT MO aTTECTA[MH AJITOPUTMOB 00pabOTKU
uH(popmanuu, npuMeHseMsx mpu padore MUC.

MO MUC ocymecTBIsIeTCSA Ha BCEX TANaX UX KU3HEHHOTO LHKJIA.

Heo6xomumeiM  ycnmoBuem gt MO HMHUC  saBisiercs  Hanmuuue B
TEXHUYECKOMTOKYMEHTALINH, CONTPOBOKAAIONIEH dTanbl xKu3HeHHOro nukina MNUC,
nepeyHs niMeputenabHbix kaHanoB MMC u ux MX.

AHaim3  cocrosauss MO HMHUC npoBomdT € UEAb0  yCTAaHOBJIEHUSA
BO3MOXHOCTH  OCYIIECTBJIEHUS IOCTOSIHHOTO KOHTPOJII ~ METPOJIOTHYECKOU
UCIIPAaBHOCTH  CHUCTEM, HAaXOAAIIMXCA B  OKCIUIyaTalWW;  YCTAHOBJICHUS
COOTBETCTBUSI  pa3padaThIBA€MbIX, M3rOTABIMBAEMBbIX M  HaXOAAIIUXCA B
skcrtyaraiiun - MAC  tpeboBanmsim HJI u  paspaboTrke Ha 3TOMl  OCHOBE
Meponpusituid no coepuencroBannio MNC u ux MO.

['ocypapcTBeHHBId  MeTpoJiorMueckuil  KoHTpoiab U Haazop (I'MKH),
BEJIOMCTBEHHBII KOHTPOJIb YCTaHABIINBAECT:

e npamuuue HJI, permamentupyroomux TpeOOBaHUS K OpraHuU3alUd U
NOPAJIKY MNPOBEIEHUs pa3paOOTKU, MPOU3BOJCTBA M HKCILTyaTalUU
NNUC, a Takke TpebOBaHMS K  TOYHOCTH  pe3yibTaTa
¢bynxunonuposanus MUC, nopsiaok u npasuna nosepku UNC;

e s(pdexTuBHOCTH paboT 1O TpoBeneHHI0 MDD KOHCTPYKTOPCKOM,
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TE€XHOJIOTUYECKOW, POEKTHOM TOKYMEHTALINH;

npaBwiIbHOCTH 3KcIuTyataiuu MMC u opraHuzanuy KOHTPOJS 3a UX
COCTOSIHUEM;

HaJIM4KUe HEOOXOANMBIX ATAJIOHOB JJI OCYIIECTBICHHUS TOBEPOK;
MpaBWIBHOCTH NpoBeneHus: nosepok MNUC B mponecce sKkcrutyatanum

151 CO6J'IIOI[CHI/IC MCIKIIOBCPOYHBIX HHTCPBAJIOB.

Obmas uenp MO TJI ob6ecneuenune 3ddextuBHocT MO, BBINIONTHEHUE

oOIIUX U KOHKPETHBIX TpeOoBaHuii kK MO HamboJiee parmoHaIbHBIMU METOJIaMH 1

cpencrBaMu. KoHkpeTHbie 1ieim MO onpenensitoTcsi HA3HAYEHUEM U COJIEPKAHUEM

T/I.

B 3aBucumocTu ot BuJIa NNC u sTana ux >KU3HEHHOTO IMHUKJIa IIPOBOOUTCA

MD cnenyromen JOKyMEHTaLUK:

e TexHuueckoro 3ananus (T3) Ha pa3paboTKy (WJIM 3aMEHSIONIErO €ro

MO

JIOKyMEHTa, COJIepXAIlero HCXOJHbIE JIaHHbIE [UJIsi pa3pabOTKH,
MIPOEKTUPOBAHUS );

texHuueckux ycioBuh (TY) — gnsa  orewectBeHHeix WMHNC-1,
KOHCTPYKTOPCKOM M TE€XHOJOTrnYeckor mokymeHtamuu — jiss MMC-1
n MNC-2 Ha sTamax ux pa3paOOTKH W MPOW3BOACTBA (M3TOTOBICHU)
COOTBETCTBEHHO;

MPOEKTHOM JOKYMEHTALMHM, TMPEIHA3HAYEHHOW JJIsi W3TOTOBJICHUSA
(KOMILIEKTAIIUH ), MOHTAaXa, HaJIaJIKU 151 AKCIUTyaTaluu
oreuecTBeHHBIX MM C-3 Ha 00BEKTE, HA ATANE UX MPOCKTUPOBAHUS;
KOMIUJIEKTA IOKYMEHTalUU (MepEeBEICHHON Ha PYCCKUM S3bIK) (DUPMBI
W3TOTOBUTENA HAa UMIIOPTUPYEMBIN THUM WM €AUHUYHBIA SK3EMIUISIP —
s Beex BupoB MMC (B TOM uucie TPOEKTHOW JOKYMEHTAIIWH,
NpEIHA3HAYEHHON JUIsi KOMIUIEKTallud, MOHTa)Xka, HallaJku |
skciuryatamuu it MMC-3) Ha »dTame uW3ydeHHs TEXHUYCCKUX
XapaKTEPUCTHK U TesiecoodpaszHoctu ummnopTalAUIC.

Tl nHa orteduectBeHHble WMHMC mnpoBoguTcs METPOJIOTHUYECKUMHU

ciIy>K0aMu opraHuzanuil (mpeanpusIThuit), pazpadaThIBAIOIINX, U3TOTABIMBAIOIINX,
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npoekTupyomux ©u  skcruryatupyomux HWHUC, romoBHeIMM U 0a30BbBIMHU
OpraHu3alUsIMU  METPOJIOTHYECKON CIIy>)kKObl B OTpacisix, a TakkKe OpraHaMu
rocygapcTBeHHOM MeTposiormdeckoi cimyk0b1 (OI'MC) u ToCcymapCcTBEHHBIMU
Hay4YHBIMH  MeTpojiorudeckumu  mneHtpamu  (IHMII), B Tom  dwmcie
AKKpPEJIUTOBAHHBIMU B KA4E€CTBE TI'OCYJAPCTBEHHBIX LIEHTPOB HUCIIBITAHUN CPEICTB
m3mepenuid ('[N CY) B ycTaHOBIEHHOM MOPSIJIKE.

OcHoBHBIM coaepkanueM MO T3 na pazpabotky (mpoektupoBanue) MUC
WIM 3aMEHSIOLIEr0 €ro JOKYMEHTa, COJEPIKAIEero MCXOJHBIC [aHHBIE I
pa3paboTku (MPOSKTUPOBAHUS), SIBIAETCS IMPOBEPKA JIOCTATOYHOCTH HCXOJHBIX
TpeOOBaHM, MPUBOJUMBIX B TIpoekTe T3, i paloHanbHO#M permamenTanuu MX
UK NUC na sTane ux pa3paboTku U nocTpoeHus 3pdekTuBHOro cnocoda ux MO
Ha MOCJIEAYOIIMX JTarax KU3HEHHOIO [IUKJIA CUCTEMBI.

OcHoBHBIM conepxanueM MO TV, KOHCTPYKTOPCKOM, TEXHOJIOTMYECKOU,
IMPOEKTHOM W DKCIUIyaTalMOHHOW  JOKYMEHTAallUM  SIBJIIETCA  IIPOBEPKA
COOTBETCTBHS 3aJI0’KEHHBIX B YKa3aHHOU JOKyMmMeHTauuu komrmiekca MX MK u nx
KOMITOHEHTOB, METOZIOB U CPEJICTB MX OIpPEAENICHUs, KOHTPOJs U (WJIK) pacyera,
UCXOJIHBIM TpeOoBaHusiM T3, a TakKe COOIOJEHUS METPOJOTUYECKHX MpPaBul,
TpeOoBaHMil 1 HOpPM, pernamernTupyembiM B HJ[. B uactHOCTH, mpoBepsitoT:

e HaJIM4yue B TV u AKCIUTYaTallHOHHOU JIOKYMEHTaI1
ucyepneiBaroniero nepeuns MK u merponornyeckux TpeOOBaHHUM K
HUM,;

® KOHTPOJIEIPUTOAHOCTHh KOHCTpyKunu MNUC;

¢ HAIMYME B TMPOEKTHOM [TOKYMEHTAllMH, IPEAHA3HAYEHHON I
MoHTaka u Hanagaku UUC Ha oObekTe, TpeOOBaHUI K MapaMerpam |
XapaKTEepUCTUKaM, HEOOXOJMMBIM /JIi KOHTPOJISi KauyecTBa MOHTa)xa
%1% (@K

® HaJu4Me U CoJepKaHHe MaTepuanoB (IIPOTOKOJIOB, aKTOB, KYpPHAJIOB,
OTYETOB W T.M.) TIPEABAPUTEIBHBIX MCIBITAHUN, KaCAIOIIUXCS

MeTtpoaorudyeckux coiicts MNUC.
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ATTectanus anropuTMoB 00pabOTKM UHGOpMAIMK, MNPUMEHSIEMBIX MPHU
pabore MM C nipoBoauTcs 17151 ONpeIeeHus], B KAKO Mepe aJIrOPUTM BBIYUCIICHHM
COOTBETCTBYET (DYHKIIMH, CBS3BIBAIOIIEH U3MEPSEMYIO BEJIIMYMHY C pe3yJbTaTaMu
OpsMBIX HM3MEpPEHUil (CO 3HAYEHUSIMU BEJIMYMHBI HA BXOAE HW3MEPUTEIbHBIX
kommoHneHToB UC).

OOBIYHO ATO HECOOTBETCTBHE BHI3BAHO BO3MOKHOCTSIMH BBIYUCIUTEIHHOU
TEXHUKM W  BBIHYKJACHHBIMHA  YNPOUICHUSAMH  QITOPUTMA  BBIYHUCIICHHI
(TuHeapuzanmen pyHKIUN, X JUCKPETHBIMH MPEACTABICHUSIMH U T.I1.).

3azaya 3Kcrepra OUEHUTh CYLIECTBEHHOCTh METOJAMYECKOW COCTaBIIAIOIICH
HEONPEIEICHHOCTH W3MEPEHUN H3-3a HECOBEPIICHCTBA aIrOpUTMa. AJITOPUTM
oOpaboTku wuHOpMaMK JOJDKEH o0ecrneynuBaTh MPaBUIBHOCTh KOHEUHOIO
pe3ynbTaTa, T.€. MOJy4YeHUs KiacCU(PUKAIMOHHON MHboOpMaluu — uHbOpMaI,
KOTOPYIO MOJIYYaloT B pe3yibTaTe PEIIEeHUs OAHOU U3 KIacCU(UKAIIMOHHBIX 3a/1a4,
pemaembix MHUC, Hampumep, KOHTpPOJsS, JUATHOCTHKH, OOHApYKEHMS,
pacrno3HaBaHMs 00pa3oB.

UcnbiTanuss s 1enedl  yTBEPKACHUS TUINA W YTBEPKACHUE THIIA
npososatca st UUC, moanexamux NPUMEHEHHIO M MPUMEHSEMBIX B cdepax
pacnpoctpanenuss ' MKH. HUcnbitanus nis ueneid 100poBOIBHON “cepTH(pUKALINU
COOTBETCTBUS M “‘cepTUdUKaLMK cOOTBeTCTBUsA mnpoBomsarca mna WUUC, He
MoJJIeXKAIMX M HE NMpuMeHseMbliXx B cdepax pacrnpoctpanenus ['MKH. Eciau B
ctepe pacnipoctpanenus ' MKH npumensiercst Tosibko 4acTh u3 oduiero uncia MK
NUC, a npyrast yacTh — BHE 3TOU c(hepbl, TO UCTIBITAHUSM JJIA LIeTIeH yTBEPKICHUS
tuna MU C noneepraercs Tosibko nepsas yacts UK.

IToepke moapeprarorcs MK MUC, nmopnexamue npuMeHeHUIO B cdepax
pactipoctpanenus ['MKH. Copepxanue paboT 1O TOBEpPKE OIpeaeseTcs
nokyMeHTamu Ha metoauky nosepku MHMC. Kanubporke noaseprarorcs UK NNUC,
HE moJJieXxalire K NpUMEHEHUIO U He pUMEHsieMble B cepax pacrpoCcTpaHEHUs
I'MKH.

NK n0o/mKHBI OMUCHIBATHCS CIIEAYIOIIMM 00pa3oMm:
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— yYKazaHMEM MeCT coeauHeHul kommnoHeHtoB HWUC, wmexnay
KOTOPBIMHOMPEACIISIOT U3MEPUTEIIHLHBIN KaHalT;

— ONMCAaHUEM COCTaBa U3MEPUTEIBLHOTO KaHAJa;

— OINKMCaHWEM aJropuT™Ma o0pabOTKH MPOMEKYTOUHBIX PE3YyJIbTATOB

n3Mepenui B UK 11t monydeHuss KOHEYHOro pe3yiabTara U3MEPEHHUI.
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4  OcnoBuble cBeaenus 00 ACY TII

4.1 CucremMbl aBTOMATU3UPOBAHHOI0 YIIPABJIEHUS

CoBpeMEeHHbIE CHUCTEMBI aBTOMATH3UPOBAHHOro YyrpaieHus (ACY) —

CJIOXKHBI KaK IIO COCTAaBy TCXHHUYCCKUX H IIPOIPpaMMHBIX CPCACTB, TaK H IIO

MHOT000PAa3HIO0 BHIMOIHIEMbIX UMU (DYHKIIUH YIIPaBICHUS.

B

CJIOKUBIICHCS CUTyalluu, AKTyaJIbHBIM moaAxoa0M ABJISACTCA

HCIIOJIB30BAHUC CIICHUAIM3UPOBAHHBIX CHCTCM, H3BCCTHBIX KakK «Cucremsol

aBTOMatu3upoBaHHOro npoektupoBanus (CAIIP)».

OcunoBuas 1uenb co3nanuss CAIIP mnoseimenue 3¢@exkTuBHOCTH Tpyaa

HHXCHCPOB, BKIIIOYAsd:

COKpAILEHHsI TPYTOEMKOCTH ITPOEKTUPOBAHMS U TUIAHUPOBAHUS;
COKpAILIEHHsI CPOKOB ITPOECKTUPOBAHMS;

COKpallleHHs] ce0eCTOMMOCTH MPOEKTUPOBAHUS U U3TOTOBIICHHUS;
YMEHBILIEHUE 3aTpaT Ha KCILUTyaTalHIo;

NOBBIIICHNS  KAad4ecTBa W TEXHUKO-3KOHOMHUYECKOIO  YpPOBHS
pE3yNbTaTOB MPOEKTUPOBAHUS;

COKpallleHHUs 3aTpaT Ha HATYpPHOE MOJICIUPOBAHUE U UCTILITAHUSI.

3agauaMu, ISl JOCTHUKEHUS YKa3aHHBIX LIEJICH, SIBISIOTCS:

aBToMaTu3anus oPOpMIICHHS TOKYMEHTAIINH;

uH(pOpPMAIIMOHHAS  TOJACpKKAa W aBTOMATU3alMsl  MPOIIECCOB
IIPUHSTHUS PEIICHUN;

UCIIOJIb30BaHUE TEXHOJIOTUH MapajuieIbHOTO TPOCKTUPOBAHHS;
yHUDUKAIUS TPOCKTHBIX PEIICHUN U MPOIIECCOB MPOCKTUPOBAHUS;
MIOBTOPHOE UCIIOJb30BAHUE TMPOEKTHBIX PEUICHUM, JaHHBIX U
HapaboTOK;

CTpaTerun4eckoe MpOeKTUPOBAHMUE,;

3aMEHa HATYPHBIX HUCHBITAHUNW W MAaKETUPOBAHHUS MAaTeMaTHYECKUM
MOJENUPOBAHUEM;

IMOBBIIICHHE KAYCCTBA YIIPABJICHUA ITPOCKTUPOBAHUCM
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® [PUMEHEHHWE  METOJOB  BAapPUAHTHOIO  MPOEKTUPOBAHUA U
ONTUMU3ALNH.

B crpyktype CAIIP, BBIACHSIOT CIEIYIONIUE 3JIEMEHThI: KOMIOHEHTHI
oOecrnieueHurs, TMOJCUCTEMbI, IPOrpaMMHO-MeToAndeckne Komiuiekcol ([TMK),
nporpaMMmHoO-TexHndeckre koMruiekchl (ITTK), koMIieke cpecTB aBTOMaTH3aIUH
npoektupoBanus (KCAITI).

CAIIP aBromMaTu3MpOBaHHAs CHUCTEMA, pealu3yromas WHGOPMAIMOHHYIO
TEXHOJIOTHUIO BHIMOJHEHUS (DYHKIMI MPOEKTUPOBAHUS.

CAIIP mpeacraBasier coOOH OpraHuW3allMOHHO-TEXHHUYECKYIO CHCTEMY,
IIpeJHA3HAYCHHYIO [l aBTOMAaTU3alMHU [IpoLecca IPOCKTUPOBAHMNS, U COCTOSILYIO
u3:

® [IEPCOHAIIA;
e KOMIUIEKCA TEXHUYECKHX, IPOTPAMMHBIX W JIPYTUX CPEACTB
aBTOMATHU3ALIMU JESATEIbHOCTH HTOTO IIEpCOHaa.

B anrmmiickom s3pike Tepmuny CAIIP cootBerctByer Tepmun CAD
(computer-aided design), moapa3ymeBaroOIIUi HCIONB30BAHUE KOMITBIOTEPHBIX
TEXHOJIOTUH B POEKTUPOBAHUM.

Tepmun CAIIP Ha aHTIIMICKHN SI3BIK MOKET TAKXKE MEPEBOJINTCS KaK:

e CAD system;
e automated design system;
o CAE system.

CocraBubiMu  CcTpyKTypHbIMU 4acTsMu CAIIP sBIAOTCA MOACHUCTEMBI,
o0ajarolme BCEMH CBOMCTBAMHU CHCTEM M CO3/IaBa€Mble KaK CAMOCTOSITEJIbHBIC
CUCTEMBL.

Kaxnas moacucrema - 5TO BBIIEIEHHAs MO HEKOTOPBIM NPHU3HAKAM YacTb
CAIIP, oOecneunBaromiasi  BBINOJHEHWE  HEKOTOPBIX  (YHKIIMOHAJIHHO-
3aKOHYEHHBIX  TOCJIEIOBATENIBHOCTEN NPOEKTHBIX 3adad, C MOJyYEHUEM
COOTBETCTBYIOIIMX IPOEKTHBIX PEUICHUN U ITPOEKTHBIX JOKYMEHTOB.

[To wHaznauenuto mnoxacucremsl CAIIP pasgenstor Ha aABa BuUAA:

MIPOCKTUPYIOIIHE U 00CTYKUBAIOIITHE.
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[IpoekTupyromue MnoacucTeMbl 00bEKTHO-OPUEHTUPOBAHHBIE OICUCTEMBI,
peanu3yromue ONpPEAEICHHBIM dTall MPOCKTUPOBAHUS WM TPYIIY CBSI3aHHBIX
NPOEKTHBIX 33/7a4. B 3aBUCMMOCTH OT OTHOILIEHHUS K OOBEKTY MPOCKTUPOBAHUS
OHU JIEJIATCS HA OOBEKTHBIE U NHBAPUAHTHBIE.

OObeKTHbIE  BBIMOJHSIONINE TMPOCKTHBIE MPOLEAYpPhl U OMNEpalvH,
HEIOCPEICTBEHHO CBA3aHHBIE C KOHKPETHBIM THUIIOM OOBEKTOB MPOEKTUPOBAHMUS.

WHBapuaHTHBIE BBIOJHAONINE YHU(PUIUPOBAHHBIE TPOEKTHBIE MPOLIEAYPHI
Y Ollepalliy, UMEIOIINE CMBICH JIJI1 MHOTUX TUIIOB OOBEKTOB MPOEKTUPOBAHMUS.

OOcmyXuBaIIUEe MOJCUCTEMBl  OOBEKTHO-HE3aBUCHUMBIE  IOJICUCTEMBI
peanusytomue ¢yHkuuu, obmme s noacuctem wim CAIIP B nenom; oHM
o0ecreynBalT (PYHKIIMOHUPOBAHUE NPOEKTHPYIOUIUX MOACUCTEM, O(OpPMIICHUE,
nepefady M BBIBOJ JAHHBIX, CONPOBOXIEHHE IPOTPAMMHOIO 0OeCledyeHus Hu
JIPYTHUE; UX COBOKYITHOCTh Ha3bIBAIOT CUCTEMHOM cpenoi (mm obomoukoii) CAIIP.

Kaxnag mnoxacucremMa, B CBOKO O4Y€pedb COCTOMT W3 KOMIIOHEHTOB,
o0ecneunBaoUX PYHKIIMOHUPOBAHNE MOJICUCTEMBI.

KOMITIOHEHT BBINONHIET ONpeAeIeHHYI0 (YHKIUIO B TOJICUCTEME M
MIPEICTaBIAET co0oit HAaUMEHbIIUN (HeIeIMMBIi) CaMOCTOSATEIBHO
pa3pabaTbiBaemblid uiu nokynHoil snemeHT CAIIP: mporpamma, daitn monenu
TpaH3UCTOPA, rpaPUUECKUN JUCIUIEH, UHCTPYKIUS U APYTHE.

COBOKYNHOCTh ~ OJHOTHMIHBIX ~ KOMIIOHEHTOB  OOpa3yeT  CpeACTBO
obecnieuenus CAIIP.

4.2 Bunnl ooecneuenus CAIIP

Breinensror ciaenyromniue Buabl ooecnedenus CAIIP:

1. Texuuueckoe obecneueHue (TO) COBOKYNMHOCTh CBSI3aHHBIX U
B3aMMOJICUCTBYIOINX TEXHUUECKUX CPeacTB, obecmeunBatonmx padory CAIIP,
BKJIIOYAIONIAs Pa3IMYHbIE CPEJICTBA.

2. Marematnueckoe obOecrieuenne (MO), oObeauHAET MaTeMaTUYECKHE
METO/ABI, MOJEIM M AJITOPUTMBI, HCIOJb3yEMBIE I pPELICHHS  3a4ad
aBTOMATU3UPOBAHHOTO TMpoekTupoBanus. MO Mo Ha3Ha4YeHHIO W crocofam

pcaim3aliii ACJIAT Ha ABC 4aCTH!
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MaT€MaTU4YCCKHUC MCTOZbI W IIOCTPOCHHBLIC Ha HX OCHOBC
MAaTCMAaTHYCCKHUEC MOJCIN 00BEKTOB IMPOCKTUPOBAHUA UJIN UX YACTH,
(I)OpMaJII/ISOBaHHOG OIIMCAHUC TCXHOJIOTHH aBTOMATHU3HUPOBAHHOI'O

IIPOEKTUPOBAHMSL.

3. Ilporpammuoe oOecneuenue (IIO), mnpenacraBisieT KOMIBIOTEPHBIE

IpOrpamMBl,

HEOOXOUMBIE JUIsl OCYILECTBICHMS IPOLECCa MPOEKTUPOBAHUSA (CM.

puc. 4.1) u moapazaensercs Ha OOIIECHCTEMHOE H ITPUKIIATHOE:

obmecucremuoe  I1O,  mnpenHa3HaueHoe Uil yNPAaBIICHHUS
KOMIIOHEHTaMU  TEXHHYECKOro oOecrneueHus U o0ecnedyeHus
(YHKUMOHUPOBAHUS MPUKIAIHBIX Tporpamm. [lpumepom siBisercs
OIEpallMOHHAs CUCTEMA.

npuknagHoe I10, peanusyromiee mMaTemMaTHueckoe oOecredeHue Jist
HETIOCPEACTBEHHOIO  BBINIOJHEHUsI NPOEKTHBIX mpoueayp. OHO
BKJIFOYAET MAKEThl MPUKIAJHBIX NPOrpaMM, MPEIHA3HAYCHHBIE IS
00CITy’)KUBaHUSI ONPENENCHHBIX 3TAlOB MPOEKTHUPOBAHUSA WM TPy

OJHOTHUIIHBIX 3ala4 BHYTPH PA3JIMYHBIX 3TAIIOB.

(

OnepauMoHHble CHCTEeMBI W
ceTeBoe NporpamMmHoe obecnedeHue

—
CucremHan cpega CAINP

N

MNonea

OEATENBCHMA PDM CASF YNpaBneHue

WMHTEpherc NpOEKTUPOBAHWEM

KH#

[MpoeKTURYIWME
NOACUCTEMBI

Pucynok 4.1. IIporpammuoe IO CAIIP (PDM — Product Data Management)
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4. Wndopmannonnoe o6ecneuenue (MO) COBOKYMHOCTh CBEJICHHI,
HEOOXOJMMBIX ISl BBIMOJHEHUS MpoekTupoBaHuss. COCTOUT U3 ONMUCAHUS
CTAHJAPTHBIX  MPOEKTHBIX  MPOLENYP, THUIIOBBIX MPOEKTHBIX  PEIICHUN,
KOMITJICKTYIOIIUX M3ACIUA W MX MOjeNied, MPaBWI U HOPM MPOEKTUPOBAHUS.
Ocnognas yactb 1O CAIIP - 6a3s1 nanabeix u CYB/I.

5. JlunrBuctuueckoe obOecrieueHne (JIO) COBOKYNMHOCTH  SI3BIKOB,
ucnonb3dyembix B CAIIP mis npencraBieHus wWHGOPMAIMK O TPOEKTHPYEMBIX
00BEKTaX, MPOIECCe U CPEACTBAX MPOCKTUPOBAHUS, a TAKXKE I OCYIICCTBICHUS
nuanora MpPOeKTUPOBIIMK-OBM u oOMeHa [aHHBIMH MEXIYy TEXHUYECKUMHU
cpencrBamu CAIIP.

Bxitouaet TepMuHbI, onpeeneHus, npasuia GopMaau3aiuu eCTeCTBEHHOTO
A3bIKa, METOABI CKaThsi U pa3BepThiBaHus. B JIO BBIIEHSAIOT KIacChl pa3iNYHbIX
TUTIOB S3BIKOB TpoekTupoBanus u monenupoBanus: VHDL, VERILOG, UML,
GPSS.

6. Meroauueckoe obOecneyenne (MerO) omucaHue — TEXHOJIOTHH
dbyukimonupoanus CAIIP, MeTonoB BbhIOOpa M NMPUMEHEHHS MOJIb30BATEISIMU
TEXHOJIOTUYECKUX MPUEMOB JIJIsl TTOJYYEHUsI KOHKPETHBIX pe3yJbTaToB. BritouaeT
B ce0s TEOPHIO MPOIECCOB, MPOUCXOAIIUX B MTPOCKTUPYEMBIX 00BEKTaX, METO/IbI
aHajgu3a, CHUHTE€3a CHUCTEM U UX COCTABHBIX 4YacTeW, pa3IuyHble METOJIUKHU
npoektupoBanus. Muoraa k MerO otHocar takxe MO u JIO.

7. OpranuzanronHoe obOecnedeHue (OO) COBOKYIHOCTh JOKYMEHTOB,
ONpPEeIEIIAIOIIUX COCTaB POEKTHOM OpraHu3alui, CBSI3b MEXTY
MOJpa3ICTICHUsIMUA,  OPTaHMU3AIMOHHYIO  CTPYKTYpYy OO0BEKTa H  CHCTEMBI
aBTOMATHU3alIUH, JEATCIIBHOCTh B YCIOBUSIX (DYHKIIMOHUPOBAHUSI CUCTEMBI, (JOpPMY
NpEACTABICHUS pe3yibTaToB mpoekTupoBanuss. B OO BXxoAsT wITaTHBIE
pacnucaHusi, JIOJDKHOCTHBIC WHCTPYKIIMH, TIpaBWJIa SKCIUIyaTallud, IPHUKa3bl,

MTOJIOKEHUS U APYTOE.

4.3 Pazgesenue CAIIP no orpaciieBoMy Ha3HAYEHUIO

B 3aBucumoctu ot OoTpacjICBOro Ha3HA4YCHUA BbIACIIAIOT!
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- MCAD (mechanical computer-aided design) aBTOMaTU3HPOBAHHOE
MIPOCKTUPOBAHUE MEXAHUYECKUX ycTporcTB. MammHoctpoutenbHbie CAIIP,
NPUMEHSIIOTCSI B aBTOMOOWJIECTPOEHUHU, CYAOCTPOCHHUHM, aBUAKOCMHUYECKOU
MPOMBIIIUICHHOCTH, TPOU3BOJICTBE TOBAapOB HAPOJHOTO mnoTpedieHus. OHu
BKIIIOYAlOT B ce0s pa3paboTky jeraiseil u  cOOpok (MEXaHHU3MOB) C
MCIIOJIb30BaHUEM napaMeTpuIecKoro MPOEKTUPOBAHUS Ha OCHOBE
KOHCTPYKTHUBHBIX 3JIEMEHTOB, TEXHOJIOTMM TOBEPXHOCTHOTO U OOBEMHOIO
monenuposanus: SolidWorks, Autodesk Inventor, CATIA,

- EDA (electronic design automation) wiu ECAD (electronic computer-
aided design) CAIIP »eKTpOHHBIX YCTPOWCTB, PATHUOIICKTPOHHBIX CPEICTB,
nevaTHbIX wiat u apyrue: Altium Desinger, OrCAD,;

- AEC CAD (architecture, engineering and construction computer-aided
design) mau CAAD (computer-aided architectural design) CAIIP B o0Omactu
aApXUTEKTYpbl U CTPOUTENIbCTBA. MCmonb3yroTcss mjis MPOEKTUPOBAHMS 3JAHUM,
HNPOMBIIIICHHBIX 00BEKTOB, J0por, MocToB u apyrue: Autodesk Atchitectural
Desktop, Piranesi, ArchCAD.

ITo ueneBomy HazHauenuro CAIIP, uiu noacucremelr CAIIP, paznnyaroTr no
acreKTaM MPOEKTUPOBAHMUS:

- CAD (computer-aided design/drafting) cpeacrBa aBTOMaTH3UPOBAHHOTO
MPOEKTUPOBaHMsI. B KOHTEKCTe yKa3aHHOW KiacCU(PUKalMU TEPMUH 00O03HAYaET
cpeactBa CAIIP, npenHazHaueHHbe Il aBTOMATH3allUM JIBYMEPHOTO W/WIU
TPEXMEPHOTO T€OMETPUUYECKOTO MPOEKTUPOBAHUA, CO3JaHUS KOHCTPYKTOPCKOM
u/unu  TexHojoruueckor nokymentanuu, CAIIP o6mero nasnHauenus. Jlns
o6o3HaueHus: gaHHoro kiacca cpenctB CAIIP ucnonb3yeTcss Takxke TEpPMHUH
CADD  (computeraided design and drafting)  aBromaTu3mpoBaHHOE
MPOCKTUPOBAHME M  co3jaHue  ueprexeid. CHUCTEMBl  T'€OMETPUYECKOIO
mojenmpoBanus ooo3navaroT kak CAGD (computer-aided geometric design).

- CAE (computer-aided engineering) cpeactBa  aBTOMAaTH3AIHH
WH)KCHEPHBIX pacu€ToB, aHalv3a M CUMYJSIUU (u3ndeckux mnporeccoB. OHU

OCYHICCTBIAIOT JHHAMHUYCCKOC MOACIIMPOBAHUC, IIPOBCPKY W OINTUMHU3ALUIO
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uznenuit. [lonknace cpeacts CAE, ucnosib3yembIx AJii KOMIIBIOTEPHOTO aHAJW3a,
obo3nauaercs tepmuaom CAA (computer-aided analysis).

- CAM (computer-aided manufacturing) cpeacTBa TEXHOJIOTHUSCKOMH
MOJATOTOBKM TpOW3BoJACTBa wu3Aenuid. OHu o0ecrneynmBalOT aBTOMATU3AIUIO
nporpaMmmMupoBanus U ynpasieHus ooopynoanuem ¢ UITY wm [AIIC (I'mOxux
aBTOMATU3UPOBAHHBIX NMPOU3BOJCTBEHHBIX CUCTEM). PycCKMM aHaloroM TepMuHa
apisgercss ACTIIII aBromaTu3upoBaHHAs CUCTEMA TEXHOJIOTMYECKOW MOATOTOBKU
IIPOU3BOJICTBA.

- CAPP (computer-aided process planning) cpenctBa aBTOMAaTH3aIUH
IJJAHUPOBAHUSI TEXHOJOTMYECKUX IPOLIECCOB, MPUMEHSEMbIE Ha CTBIKE CUCTEM
CAD u CAM.

4.4 OcHoBbl npoekTupoBanus ACY

JlanHast Tema MOCBSILEHa OCHOBaM TEOPETHUYECKUX KOHLEMLIHUA OO0BbEeKTa
POECKTUPOBAHHUSL:

e TpexypoBHeBoU Moaenu ACY;

e TIOHATHIO ku3HEeHHOTO IuKia ACY;

® KAaHOHMWYECKOMY MOJXO0AY K npoektupoBanuio ACY.

4.4.1 TpexyposHeBas moaenb ACY

PaccmarpuBas moOyro opranuszaiuio, (GuUpMy, HWHCTUTYT WU Jt000e
IOPUIUYECKOE JIULIO, MOKHO TOBOPUTH 00 ACY Takoro o0beKTa.

Bepxuuii u HmWXHUI ypoBHU uepapxuu ynpaieHus ACY 10CTaTOYHO
XOpOIIIO MPOopadOTaHbl KaK B TEOPETUYECKOM IJIaHE, TaK U B MJIAHE MPAKTUIECKOU
peanu3anuu:

e ACVIII poctaTodHO TOJHO PEMVIAMEHTUPYETCA U YIPABISAETCS
HabOpOM  TOCYAApCTBEHHBIX  TOCTAHOBJICHWA H  YKa3oB O
JENSATENIbHOCTU MPEANPUATHI U OpraHu3aluid; A peau3ai 3TOro
YPOBHS YIIPaBJIEHUS UCIIONb3YIOTCs cucteMbl ERP;

o ACYTII Takxe UMeeT CBOIO TEOPETUUYECKYIO 0a3y, OCHOBAaHHYIO

Ha Pa3JINYHbIX TEXHUUYECKUX PEIICHUSX, U PEAIU3YETCS B BUJE
cucrtem SCADA.
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TpaauuUOHHO BBIIETSETCS TPU UEPAPXUUECKH CBsA3aHHBIX YpoBHS ACY.,

YpoBeHb ynpaBieHus

Yposenb ACY

YpoBeHb
CTPATETHYECKOro
YIIPaBJICHUSA

ACYII — ACY npou3BOACTBOM WIIH
ERP-cucremsl.

CrpaTternueckoe aIMUHUCTPATHUBHO-
¢dbuHaHCOBOE TUTAHUPOBAHUE u
yIOpaBJICHHUE, pEIIaroIiee 3agadu: YTO
MIPOU3BECTH, B KAKUX 00BbEeMax, K KaKUM
CpOKaMm, M3 4ero U mpoyee.

ERP Enterprise Resource Planning,
IJIAaHUPOBAHKUE PECYPCOB MPEATPUITHS.

YpoBeHb
TaKTUYECKOTO
yIIpaBJICHUSA

ACYIIIT ACY npou3BOJACTBEHHBIMU
polieccamMmu Win

MES-cucremsl.

YpoBeHb HaAYAIBHUKOB TIPOW3BOJICTB,
IIEXOBBIX TEXHOJOTOB, JHCIIETYEPOB,
MacTepOB, pEIIAIIHNX 3a7ady: Kak
MPOM3BECTH  3aJaHHOE, TI0 KaKUM
TEXHOJIOTHSIM, Ha KaKUX CTaHKax, B
KaKOM TIOPSJIKE BBITIOJNHATH 3aKas3bl,
YTOOBI MUHUMHU3HPOBATh

U3JIEPKKA U MaKCUMaIbHO 3(PPEKTUBHO
UCITIOJIb30BATh PECYPCHI.

MES manufacturing execution system,
cucTemMa yIpaBJICHUS
MIPOU3BOICTBEHHBIMH MPOIECCAMHU.

YpoBeHb
OTEPATUBHOTO
WCIIOJTHEHUSI

ACVYTII - ACY TexXHOJIOTrHYeCKUMU
MPOIIECCAMH.

YpoBeHb KOHTPOJIJIEPHOTO yHpaBJICHUS,
HMI ¢ gyemoBexom

WCITOJIHUTEJIEM, SCADA-cucTeMsl
pemraer 3a7a4u: TIOIJICPYKAHMS
3aJJaHHBIX TEXHOJOTHYECKHX
rapaMeTpoB IIPOU3BOJICTBEHHBIX
IIPOIICCCOB.

SCADA supervisory control and data
acquisition, mucreTyepckoe yrnpaBicHHE
1 cOOp JTAHHBIX.
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Cpennuii ypoBHb uepapxuu ynpasieHus ACY, 10 HaCTOSIIEro BpEMEHH, HE
UMEeT HEKOTOPOH STaJIOHHOW CHCTEMBI, Ja)X¢ HECMOTPSA Ha TO, YTO CO3/aHa
MexayHapoaHas orpaamu3aius MESA. PaccmoTpuM 3TOT ypoBeHb moapoOHee.

Accommanus MESA International 0buta ocHoBana B 1992 rony ¢ Ha3BaHueM
Manufacturing Execution System Association (mamzee Manufacturing Enterprise
Solutions Association). Ilensio accoruanuu cTaqm OOMEH IMEPEIOBBIM OIBITOM H
WHHOBAIMOHHBIMH HJICSIMH JUISI PACIIPOCTPAHEHUS 3HAHUKA O PEIICHUSAX B 00JIaCTH
OTIEPATUBHOTO YIIPABJICHUS TIPOU3BOICTBEHHBIMH MPEATPHUITHIMHU.

MESA  saBasercs  aBTopoM  «DyHKIIMOHANBHOM  Momenu  MESy,
BKJIFOUAIOIICH OCHOBHBIE yHKITUU crucTeM Kiacca MES.

Ha ceroanenmnuii nens (¢ 2004 r) mogens BkiItoueT 8 QyHKITHI:

1. KoHTposb coctosiHus U pacnpezencHue pecypcos (RAS)
. ucneruepuzanms npoussojctea (DPU) ;

. Coop u xpanenue nanubix (DCA);

2

3

4. Ynpasienue nepconanom (LM);

5. Vmparnenue kadectBoM npoaykiuu (QM);

6. YmpasieHnue npous3BoACTBEHHbIMHU Tiporieccamu (PM);
7. OrcnexuBanue ucropuu npoaykra (PTG);

8. Amanus npousBoauteabHocTu (PA).

Takum  oOpa3oM, HECMOTpS Ha  JOCTATOYHYKD  TEOPETHUECKYIO
npopadotaHHocTh kKoHIenuuu ACY, MMeeTcss MHOXKECTBO 3aJad U MOJICUCTEM,
TpeOYIOIMX CO3JaHMsI TPOCKTOB KOHKPCHBIX TPOTPAMMHBIX W TEXHHYECKUX
peanm3anuii 00bEKTOB aBTOMATH3AIIHH.

4.4.2 Xusueunsii iuka ACY

JIrob6as ACY, kak u 1r00as TeXHUYECKas CUCTEMAa, MMEET CBOM JKM3HEHHBIN
ki (KL):

1. ACY 3agymbiBaercs;
2. Ilpoexrtupyercs;

3. Cosnmaercs;

4. Tlepenaercsa B NpOMBIIUIEHHYIO SKCIUTYaTaIlHIO;
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5. DKcrulyatupyercs,
6. MopansHO ycTapeBaer;
7. 3amensiercs HoBoit ACY.

N3BecTHBI Tpu 0cHOBHBIX Mozenu KI[ ACY:

Kackannass Mojenb — ONUCHIBACT KIIACCHMYECKUM MOAXOJ K pa3pabdoTKe
CUCTEM B  JIIOOBIX  TNpeAMeTHhIX  objactsax. OHa  mpemycMaTpuBaeT
MOCJIEAOBATEIbHYI0 OpraHU3aIyio paboT, KOTOphbIe pa30UThI Ha JTaIlbl.
Crnenyrolmuii 3Tan HAUMHAETCS TOJBKO TMOCJE 3aBEPIICHUS] MPEABIIYIIEro dTara.
Kaxxplii 3Tamn 3aBepuiaeTcs BBITYCKOM MOJTHOTO KOMIUIEKTa JOKYMEHTALINH.

Co3panue ACY pasznensiercs Ha ISATh MOCIEA0BATEIbHbBIX 3TANOB:

1. Pa3pabotka TpeOOBaHMIi;
2. IlpoextupoBanue;

3. Peanuzarus;

4. TectupoBaHue;

5. BBog B aeiicTBue.

[IpeumyiiiecTBO JAHHOTO TMOAXOJA — YETKOE MPOEKTUPOBAHUE «CBEPXY-
BHU3», HO OIIMOKHU MPEABIYIINUX ITANOB OYEHBb TPYIHO UCTIPABIISTS.

Utepanrionnas Mojiesib — HE MpeIoiaraeT 4YeTKoro pa3OoreHus Ha JTarlbl:
CHUCTEMa TPOCKTUPYETCS Cpa3y Ha HECKOJBKHUX YPOBHSAX M COCTOUT W3 CEpUU
KOPOTKMX IIMKIJIOB (IIIaroB) IO IUIAHUPOBAHUIO, peaTu3alliM, H3YYCHUIO U
JEUCTBUIO. 371€Ch HMMEETCS MHOMKECTBO MPOEKTHBIX PEIICHUN «CHU3Y-BBEPX)Y,
KOT/Ia TPOEKTHBIE PEHICHUS IO OTACIbHBIM 3ajauaM OOBEAMHSIOTCS B 0OIIHe
CUCTEMHBIE PELICHUS.

CnupasieBujHass MOJACNIb — TMpeArojiaraeT HaJWu4he JTaloB: pa3padoTKa
TpeOOBaHUM, TPOCKTUPOBAHKE, peau3alus, TSCTUPOBaHNe, BBOJI B jaciicTBue. Ho,
B OTJIMYUE OT KACKaJHOW MOJEIN, NpearnojiaraeT UTEPaAllMOHHBIA MPOoIece
pazpabotku ACY. Kaxpgas utepainus npeicTaBisieT cO00Ml 3aKOHUCHHBIM MK
pa3paboTKu, NPUBOASAIINN K BBIITYCKY BHYTPEHHEH HJIM BHELIHEH BEpPCUU WU3MEIHSL.
Ha xaxxnoit urepanyiy npoAyKIys COBEPIIEHCTBYETCS, YTOOBI CTaTh 3aKOHUYECHHBIM

HN30CIUCM.
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Kanonnueckoe mpoektupoBanne ACY OpUEHTUPOBAHO Ha KAaCKaJAHYIO

MOACIIb KU3HCHHOI'O THMKJIa CUCTCMBI.

Craguu

Otanbl paboT

1. ®opmupoBanue
TpeboBanumii k AC

1.1. OG¢cnenoBanme 00BEKTa 1 00OCHOBAHUE
HeoOxoaumocTH co3manus AC.

1.2. ®opmupoBaHue TPeOOBAHUM IOJIB30BATENS K
AC.

1.3. Odopmienue oTyéra 0 BHIIIOJTHEHHON paboTe u
3asiBKHM Ha pa3padboTky AC (TaKTUKO-TEXHHUYECKOTO
3a/TaHus).

2. Pa3paboTka KOHIIETIHIH
AC.

2.1. Usyuyenne oobekTa.

2.2. [IpoBeneHue HEO00XOTUMBIX
HAyYHOMCCIIEOBATEIBCKUX PAOOT.

2.3. Pazpabotka BapuanToB KoHuenmuu AC,
YIOBJIETBOPSIOIIETO TPEOOBAHUSM TOJTH30BATEIIS.
2.4. Opopmiienue oT4€Ta O BHIMOJIHEHHOMN padoTe.

3. Texuuueckoe 3a1aHueE.

Pa3paboTka 1 yTBepKJIeHHE TEXHUYECKOTO 3aJaHUsI
Ha
cozmanue AC.

4. DCKU3HBINA MPOEKT.

4.1. Pa3paboTka mNpeaBapUTEIbHBIX MPOEKTHBIX
pelIeHu

II0 CUCTEME U €€ YacCTsAM.

4.2. Pazpabotka nokymentannu Ha AC u e€ yacTH.

5. TexHUUECKU MPOEKT.

5.1. Pa3paboTka MpOEKTHBIX PELICHUN MO CUCTEME
ueé

qacTsM.

5.2. Pazpabotka nokymenrtanuu Ha AC u €€ 4acTu.
5.3. Pazpabotka u opopmieHre T0KyMEHTallul Ha
MOCTaBKY HW3Aeauid it KomruiekToBaHuss AC u
(W) TEXHUYECKUX TpeOOBaHUN (TEXHUYECKUX
3aJaHU) HA UX

pa3paboTKy.

5.4. Pa3zpaboTka 3ajaHuil Ha NPOEKTUPOBAHUE B
CMEXKHBIX JacTsIX NpOEKTa o0BeKTa
aBTOMATH3AIIHH.

6. Pabouas nokyMeHTaIusl.

6.1. Pazpaborka paboueld JOKyMEHTAaIlUd Ha
CHUCTEMY U €€

4acTH.

6.2. PazpaboTka win ajanTais mporpamm.

7. BBoa B eiicTBHE.

7.1. TlonroToBKa 00BbEKTa aBTOMATU3AIMHA K BBOY
ACB

JICUCTBHE.

7.2. IloaroroBka nepcoHaa.
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7.3. Komrmuiexranus AC MOCTABJIIEMBIMH

n3aCIUAMN
(HpOFpaMMHBIMI/I H TCXHUYCCKUMH CpPCACTBAMMU,
MMpOrpaMMHO-TCXHUYICCKUMHU KOMIIJICKCaMU,

UHOOPMAITMOHHBIMH U3JCITASIMH ).

7.4. CTpoUTENbHO-MOHTAXKHBIE PAOOTHI.

7.5. IlyckoHasaiouHbie pabOTHI.

7.6. IlpoBeneHre mpeaBapUTEIIbHBIX UCTIBITAHUM.
7.7. IlpoBenieHre ONBITHOM HKCILTyaTaI|H.

7.8. IIpoBeneHre MpUEMOYHBIX UCTIBITAHUM.

8. CompoBoxenue AC 8.1. BeinmonHeHnue paboT B COOTBETCTBUU C
rapaHTUHHBIMU 00s3aTEIHCTBAMMU.
8.2. IlocnerapanTuifHoe 00CITy)KHBaHUE.

C Touku 3peHHs pa3pabOoTYMKa-NMPOCKTUPOBILMKA NEPEUUCIECHHbIE CTaJAUH

I'PYIIIUPYIOTCA 110 CTCIICHHU BA)KHOCTU U OCOOCHHOCTSIM HMCITOJTHCHUS.

['pynna craauit Cnucok craguii coznanust ACY

Ho T3 1-®opmupoBanue TpedoBanuii k AC
2-Pazpabotka konuenimu AC

ITonmucanue T3 3-TexHuueckoe 3amaHue

HcnonHenne cucTeMbl 4-DCKU3HBINA MPOEKT

S5-TexHUYeCKU TPOEKT
6-Pabouas nokymenTtanus (Pabouwnii mpoekT)

3aBepiieHue padoT 7-BBoj B nelicTBue
8-ComnpoBoxsienne AC

4.5 MopenupoBanne ACY

4.5.1 TloHATHS MOJCITH M MOJICIIMPOBAHUS

3amaun, KOTOpbIE pelIaeT 4YeJlOBEK B CBOEW 0oOpa3oBaTeNbHOM, Hay4dHO-
UCCIIEIOBATENbCKONM W mpodeccuoHaIbHON AEATENbHOCTH, JACNSATCS Ha JBE
KaTerOpUM — BBIYUCIHUTENbHbIE W (yHKIMOHANbHBIE. llenb BBIYMCIUTETHHBIX
3aJjlady  — pacyeT MapaMeTpoB,  XApPAKTEPUCTUK, 00pabOoTKa  JTaHHBIX.
OyHKIMOHANIBHBIE 3a7a4d  TpeOyIOT pelleHus Mpu peanusanuu  QyHKIUN
yOpaBJEHUS, MPOCKTUPOBAHUS. ITO, HANPHUMEP, YMNPABICHUE ESITEIHHOCTHIO
TOPTOBOr0 MPEANPHUATHS, IUJIAHUPOBAHWE BBIMYCKAa MPOIYKIIMH, YIIPaBICHUE
IIEPEBO3KOM I'PYy30B U T.II.

[Ipouiecc pelieHus 3aa4u CpeacTBaMU MOACIUPOBAHUS OTOOpAXKAET CXEMA,

nokazaHHas Ha puc. 4.2. llom peaJbHbIM OOBEKTOM MOJPA3yMEBAETCS
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UcCleIyeMblii  00BEKT (cucTeMa, sBJIeHUe, mpouecc). Moaenb — 23TO
MaTepuaIbHBId WM BOOOpakaeMbIii OOBEKT, KOTOPHI B TpOIlECCEe IMO3HAHUS
3aMeIaeT pealbHbI O0BEKT, COXpaHsIs MPHU dTOM €ro CYIIECTBEHHBIC CBOWCTBA.
MopenupoBaHue — 3TO MPOIECC MCCIEAOBaHUS PeaTbHOro 00BEKTa C MOMOIIBIO

Mozenu. cXoHbIi 00BEKT HAa3bIBAETCS PU TOM MPOTOTUIIOM HIIM OPUTHHAIIOM.

O0OBekT Onpenenenne Hean
MOOEeNHPOBaHHSA 1 MOJe/THPOBAHHA

Boigenesne MoaeTHpYeMbiX
2 CcBOIiCTB 00BEKTA

Bribop cpeacTs
3 MOJeTHPOBaHHS

. 3anaua
IIpoBeieHHe HCCNISIOBAHKT HA

4 Moaenn

AHanH3 pe3yiabTaToB
5 HCCIeIOBaHHA

L

KoppeKTHpOBKa MOIEIH.

3asepuieHHe nporecca
P i ITepexon K sTany 4

MOIENHPOBaHHA

Pucynok 4.2. Cxema npoueaypsl pelieHus 3a1a4u NOCPeICTBOM MOATUPOBAHUS

MopaenupoBaTh MOKHO HE TOJBKO MaTepuaibHble OOBEKTHI, HO U TPOLIECCHI.
Hampumep, KOHCTPYKTOpBI HCIOJB3YIOT — a’pOAWHAMUYECKYI0 TpyOy  njs
BOCIIPOM3BEICHUS Ha 3€MJIE YCJIIOBUU IOJIeTa caMosera. B nanpHeleM TepMUH
«OOBEKT MOACIUPOBAHUS» OyJIeM MOHUMATh B LIMPOKOM CMBICIIE: 3TO MOXKET OBITh
KaK HEKOTOPBIN BEIECTBEHHBIH OOBEKT (MpeaMeT, CUCTEMA), TaK W peabHBIN
porecc.

Mopenb MOBTOPSIET HE BCE CBOMCTBAa peaJlbHOrO0 OOBEKTA, a TOJBKO TE,
KOTOpble TpeOyroTcs misg ee Oyaymiero npumeHeHus. [losTomy BakHEWIIUM
MOHSATHEM B MOJEIUPOBAHUY SABJISIETCA MOHATHE LENH. Llens MmoaenpoBaHus — 3To
HazHayeHue Oynaymed Moxaenu. llenbs ompenenser Te cBoilcTBa 0O0BeKTa-
OpUTHHAaNa, KOTOpPbIE TOJKHBI ObITh BOCIPOM3BENEHBI B Mozenu. MHavye rosops,

MOJIeJIb — 3TO YIPOILIEHHOE MOA0OME peaNbHOro OOBEKTa, KOTOPBIA OTpaKkaeT
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CYILIECTBEHHbIE OCOOCHHOCTH (CBOMCTBA) H3y4yaeMOTO pPEaJbHOTO OOBEKTA,
OTBEYAIOIINE 1IEJTU MOICTUPOBAHUS.

K moctpoenuto Mozmenu mpuoOeraroT B TeX CiaydasX, KOTJa HMCIOJb30BaHHUE
00BEKTa-OpUrMHaNa MO KAKUM-IMOO MpUYMHAM 3aTPyAHEHO WA HEBO3MOXKHO.
Taxumu mpuIUHAMHA MOTYT OBITh, HAITPUMED:

o ciumkoM Ooibiion (ConHedHast cucTeMa) Wid CIMIIKOM MaJleHbKUH
pazmep o0beKTa (MOJICKYJIa UIIA aTOM);

® MOJEIHPYEMBIH MPOLECC MPOTEKAET CIUIIKOM OBICTPO (cropaHue
TOTUIMBA B JBUTATele BHYTPEHHETO CrOpaHUsl) WIW CIUIIKOM
MEIJIEHHO (IIPOLIECC BO3HUKHOBEHUS JKU3HU Ha 3eMIie);

® JuCCleqOoBaHME O0BEKTa  MOXKET  OKa3aTbCsl ~ OMAcHBIM  JIS
OKPYXaIOIKX (aTOMHBIN B3pHIB);

® 00BEKT-OPUTHMHAI MOXET OBITh Pa3pyllIeH B MPOLECCE UCCIEAOBAHUS
(ucciemoBaHWe  MPOYHOCTHBIX  XApPaKTEPUCTHUK  KOHCTPYKIIHUH
camMmoJieTa).

JUis OAHOTO U TOTO ke OOBEKTa MOKHO CO3/1aThb MHOXKECTBO Pa3IMYHBIX
moxenend. Kakyro Mozenb BbIOpaTh — 3aBHCUT OT LETH MOJEIUPOBAHUS,
ONPENENAEMON B COOTBETCTBUM C pemaeMor 3agader. C apyroi CTOpOHbI, OJTHA U
Ta K€ MOJEIb MOXKET TPEJCTaBlsATh pa3Hble 00bekThl. Hampumep,
MaTeMaTHYeCKUe MOJIETH MpoIlecca pacmpoCcTpaHeHHs] HHPEKITMOHHON O0JIe3HH U
mpolecca paaruoakKTUBHOTO pacrajia SBISIOTCS OJAMHAKOBBIMU C TOYKH 3PEHUS MX
MaTEeMaTUYeCKOTO OMUCAHUS.

4.5.2 TpeOGoBaHUS K MOJEISIM

CymectByer psan o0mux TpeOOBaHMWN K CBONCTBAM, KOTOPHIM JOJDKHBI
YIIOBJIETBOPSATH MOJICIIN:

® aJIeKBaTHOCTb — JOCTATOYHO TOYHOE OTOOpaKeHHE CBOMCTB OOBEKTA;

® KOHEYHOCTh — MOJENIb OTOOpaXaeT OpPWUTHHAN JHIIbL B KOHEYHOM
YHCJIC €T0 OTHOIICHUN U CBOMCTB;

e mojHOTa (MHGOPMATHBHOCTH) — MPEIOCTABICHHE HCCIICAOBATEIIIO

Bceld HeoOxonuMon uHpopmanuu 00 OoOBEKTe B paMKax THIOTES,
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OPUHATHIX IPU TOCTPOECHUH MOJEIIH;
® VIOPOUIEHHOCTh — MOJIEIb OTOOpa)kaeT TOJbKO CYLIECTBEHHBIE
CTOPOHBI OOBEKTA;
e THUOKOCTh — BO3MOKHOCTb BOCIIPOM3BEACHUSI PA3JIMYHBIX CUTYalluil BO
BCEM JIMaIa30HE U3MEHEHUS YCIOBHUM U TapaMeTPOB;
e qnpuemiemas s HUMEIOIIErocsi BPEMEHU M IMPOTrPaMMHBIX CpEACTB
TPYAOEMKOCTb pa3pabOTKU MO/IEIIH.
4.5.3 Knaccuduxkanus moaeneu
Knaccudukanusa — 31o pazgeneHre 0ObeKTOB Ha TPYMIbl, HMEIOUIUE OJUH
WM HECKOJIBKO OOIIMX MPU3HAKOB. B 3aBHCHMOCTH OT MpU3HaKa KiacCU(UKALUN
OJTHU U T€ K€ MOJAEIN MOTYT OBbITh OTHECEHBI K PA3HBIM KJIACCAM.

Knaccudukanus no o01acTu UCIOIB30BAHNUS MOJENHN NIPEACTABIEHA HA PUC.

4.3.
MOJEIHA
\ 2 Y
VuedHbIe Hrpossie HccaeaopaTeIbCKHE
OnbITHBIE HMHTAIIHOHHbIE
Pucynok 4.3. Kinaccudgukanus Mojesieid mo 06J1acTu MCnoab30BaHuUsI
YueOHble MOJEIM — HarjsgHble TMOCOOUS, TpEHaXephbl, OOydYaroue

IIPOrPaMMBI.

UrpoBeie Molienn — 3TO 3KOHOMUYECKHE, BOCHHbBIE, AEIOBbIe Urpbl. OHH
peNeTUPYIOT MOBEJACHNUE 00BEKTA B PA3IMYHBIX CUTYaALIHUSIX.

HccnenoBarenbCckue MOJEIN CO3MAIOTCS Ul UCCIIEIOBAHUS MPOLIECCOB WIIH
SABJICHUM, HAIIPUMED, CTEHIBI ISl IPOBEPKHU JIEKTPOHHOU almaparypsl.

OnbITHBIE MOJIEIN — 9TO YMEHBIIICHHBIC WJIU YBEJIMUCHHBIC KOMTUU OOBEKTOB.
WX ucnonb3yroT NI UCCIEeI0BaHMs O0BEKTa W MPOTHO3UPOBAHUS €ro OyIyIImx

XapaKTEPUCTHUK (HApUMEp, ONbITHAS MOJEIb IPOEKTUPYEMOTO aBTOMOOMIIS).

139



NMuTanoHHble MOJIETM UMUTUPYIOT PEeaibHOCTh, IPU 3TOM, KaK MpPaBUIIO,
HKCIIEPUMEHT MHOTOKPATHO TTOBTOPSETCS.

Knaccudukanus mo oTpaciu nmpecTaBICHHBIX B MO 3HAHAKN pa3eisieT
BCE MOJIeNIN Ha (pu3nvecKue, OMOJOTHYECKUE, COIIUAIbHbIC, DJKOHOMUYECKHUE U T. 1.

Knaccugpurayus no cnocoby npeocmasgnenus mooenu

OTpa3uTh B MOJEIH TMPU3HAKKA OPUTHHAIA MOYKHO Pa3HBIMH CIIOCOOAMH.
MOXHO CKONUpPOBaTh MPHU3HAKH, MTOCTPOMB HATYpHYIO (MaTepHabHYI0) MOJIECIb.
[Tpumepamu HaTYpHBIX MOJENEH SIBISIOTCS MAaKEThl M MYJISDKH — YMCHBIIICHHBIC
WIM YBEJIMYEHHbIE KOIMHH, BOCHPOU3BOJAIIME JUOO BHEUIHUN BHJI OOBEKTa
(Hanpumep, IO0yc), aUOO ero CTpykTypy (Hampumep, mojenb CoaHeYHOU
CUCTEMBI), JIMOO MOBEJICHUE (HAaIpUMEp, paiuoyIpaBissemMasl MOAEIb aBTOMOOUIIS).

MOXHO MOCTPOUTH MOJENb O0BEKTa, OMUCAaB €ro CBOMCTBA HA OJHOM W3
S3BIKOB KOJAMPOBaHWA HWH(POpMAIMA — JaTh CJIOBECHOE ONHMCAHHUE, IMPUBECTH
dbopmyily, 4YepTeX, PUCYHOK. Takas Mojelb Ha3bBaeTcsl HH(OOPMalMOHHON
MOJIeNIbI0. 3aMeHa pealbHOro 00bekTa ero (OpMalbHBIM ONUCAHUEM, T. €. €ro
nH(pOpPMAITMOHHON MOJIebI0, Ha3biBaeTCsl popmannzanueii. CylecTBYIOT pa3HbIe
dbopmbl mpencTaBieHuss THHOPMAIIMOHHBIX MOJIENICH: CIOBECHbIE (BepOaIbHBIE),
rpaduyeckue, MaTeMaTHIecKue, TabmuHbIe U ap. (puc. 4.4).

BepbanpHas momens — uHOOpPMAIMOHHAS MOCIh B MBICICHHOW WM
pasroBopHO# Gopme.

3HakoBas MoJIeNb — HH(OpPMAITMOHHAS MOJICIb, BRIpAXKEHHAs 3HAKaMH, T. €.
cpencTBamu Jito060ro (hopMaIbHOTO SI3bIKA.

Marematuueckass MOJEIb — MOJENb, TNPEICTaBICHHAas C MOMOIIBIO
MaTeMaTH4eCKuX (popmyii.

Jlornyeckass MOJeNb — 3TO MOJIENb, B KOTOPOW MPEICTABIICHBI Pa3TMYHbIE
BapHaHThI BRIOOpA JEHCTBUI Ha OCHOBE YMO3AKTIOUCHUI M aHAJIM3a YCIOBHH.

CrienmaibHbIE MOJACIHM — 3TO, HAlpUMEp, XUMHUYECKHE (HOPMYJIbI, HOTHI H

T.H.
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MOJETIH

v
MaTepHaIbHEIE HadopmanHoHHEIE
v I L
3HAKOBbIE BepbaibHble
v v : v
MarTeMaTH4YeCKHe I'eomeTpHYecKHE Tab. mM4HbIE
y y
Jlorn4eckue CnennajabHble

Pucynok 4.4. Kinaccugukanus Mojesiei 1mo cnocody npeacraBiieHUst

I'eomerpuyeckass MoJeiab — MOJEIb, IPEACTABICHHAS C ITOMOIIBIO
rpaguueckux gpopM (rpad, 610K-cxeMa aaropuTMa peleHus 3aj1auu, 1uarpamma).

I'pad — 3TO MHOKECTBO BEPIIMH U MHOKECTBO pedEp, COETUHSIIOIINX MEXKTY
coboil Bce win 4YacTh 3TuX BepumH. Ha puc. 1.5,a mokasana reomerpuueckas
Mozenab B BuAe rpada, MNPEACTABIAIOMAs CXEMY JOpOr, COEIUHSIONINX
HaceJICHHble NYyHKTHl. BepmuHbl rpada — 3TO HacelEeHHblE IYHKTHI, pedpa —
noporu. IlocTpoeHHas Mozeb TO3BOJISET, HAIIPUMEDP, OTBETUTH HA BOMPOC: Yepe3
KAKUE€ HaCEJICHHbIE MYHKThl HY>KHO IpOexaTh, YTOObI 100OpaThcsl U3 MyHKTa A B
nyHKT B. OnHako, 3Ta MOAENb HE IO3BOJISIET OTBETUTh Ha BOMPOC, CKOJIBKO
COCTAaBUT PACCTOSHHE OT OJHOTO HACEJIEHHOIO IyHKTa 10 apyroro. Ha stor
BOIIPOC MOXHO OTBETUTh C MOMOIIBIO MOJENHM B BHUJE B3BEUIEHHOro rpada,
KaX70€ pedpo KOTOPOrO OTMEYEHO YHUCIIOM, PaBHBIM IO 3HAYEHHUIO PACCTOSHUIO

MEXK]Ty COOTBETCTBYIOIIIMMU HACEJIEHHBIMU MyHKTaMHu (puc. 1.5,0).

N
N ) 10 — 25
‘ 5 . e A v ? 4
(A : NG 15 | :

5\~ ~— —~
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2) ? / ( },) 6) ( A = ‘J
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Pucynok 4.5. Moaesn B Buje rpaga
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Tabnuuynass Mojenb — 93TO0 HUHPOpMALUA O MOJCIUPYEMOM OOBEKTE,

CTPYKTYPpHUpPOBAHHAs B BUJC Ta6J'II/IHLI. Paznnuaror CICOAYIOIIHNC THUIIbI TaOJTMYHBIX

MOJIEJIEH:

1. Tabauua THIa

«0O0BEKT-CBOMCTBOY

B O,Z[HOI>'I CTPOKC COACPIKUT

uHpopmanio 00 ogHOM OOBEKTE B BHJE 3aJaHHOrO Habopa ero

CBOWCTB:
$HO Hosep Hanpaeaesme |ledp Boegmoota:zan
CTVIEHTA IA9eTKH | DOJrOTOEKHE rpyOOl HEIH (3132/5eT)
Amapees A B | 100050 OE010:0.62 Ixb-101 a3
bopecoz EB. | 100121 OB0200.62 Mesn-102 | ger

2. tabmuma TUIa «OOBEKT-OOBEKT

OTpakaCT B3aMMOCBA3N MCIKIAY

pa3HBIMU OOBEKTAMH IO KaKOMY-THOO CBOWCTBY (CBSI3b MEXKIY

oobektamu CTyneHT U DKk3aMeH uepe3 cBorcTBO OIeHKaA 3a 9K3aMEH):

T Jwzamen | Hedopm | Heropes | Maremar | Heocrpas | $uzma
s ITHE2 HE3 ELIT SR

CryzesT T

Heamos A A 2 4 - = -

Bopmcor ETL 4 £ 3 - -

aepamnoz ILIL - - 4 3 4

3. Ta6J'II/ILIa TUIIA «ABOWYHAA MaTpula» ABJICTCA YaCTHBIM CIIydacM

TaOIUIBI «OOBEKT-00BEKT» M OTpakaeT HAIMYHUE WM OTCYTCTBHE

cBsi3u Mexy oobekTamu (1 — cBs3b mpucyrcTByeT, 0 — OTCYTCTBYET).

I[anee II0Ka3aHa TaOJuJHas MOJCJIb THIIA «ABOWYHAA MaTpuLar,

COOTBeTCTBYIOMIAs rpady Ha puc. 4.5, 0).

Hacenesmrm aleleclolelF
IVEET
A ILjoj1]11]10]0
B o 111111001
C L1111 ]10]1
I L1111 1140
E glojol1]11]1
F o 111101111
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Knaccugurayua no xapaxkmepy omobpadxcaemvix c80Ucme 00vbeKma
MOOeNUPOBAHUSL
[1o xapaktepy 0TOOpakaeMbIX CBOMCTB BBIJIEISIOT JBA TUIIA MOJEIICH:
® CTPYKTYpPHBIE — OTpPaXaroT CTPYKTYpy (YCTPOMCTBO) MOJAEIUPYEMOTO
00bEKTa, CYIIECTBEHHbIC IS ILeJel HCCIeoBaHUsl CBOKCTBA H
B3aMMOCBSI3U KOMIIOHEHTOB 3TOTO O0BEKTA,
¢ (YHKIMOHAJIBHBIE — OTPAKAIOT BHEIIHE BOCTIPUHUMAEMOE TTOBEICHUE
(byHKIIMOHUpPOBaAHUE) 0OBEKTA.
OYHKIIMOHAIBHBIE MOJIEIA YacTO CTPOSITCS KaK MOJETH YEpHOro suka. B
TAKOM MOJIENM 3aJal0TCS TOJIBKO BXOJHBIC M BBIXOAHBIE CBS3UM MOJEIUPYEMOTO
00BbekTa co cpenoit (puc. 4.6). Ha3zBaHue «4epHBIN SMMK» 00pa3HO MOIYEPKUBACT

OTCYTCTBHUE CBEJICHUI O BHYTPEHHEM COJEPKaHUU OOBEKTA.

Oxpyaaonaa

e B
Bxons > *  Buxoaw
— e

Cpeia

Pucynok 4.6. Moae/ib «4€pHOro SIMKa»

Hapsiny ¢ Mopenbio 4epHOro SMKa MO CTENeHHW HHPOPMUPOBAHHOCTH
UCCIIEIOBATENS O MOJICTUPYEMOM O0OBEKTE, BBIIEISIOT €I1I€ JBa BUAA MOJEIEH:
® «OeIbIi AMIMK» — U3BECTHO BCE O BHYTPEHHEM COJIEP)KAHUH O0BEKTA;
® «Cephlii SIIMK» — U3BECTHA CTPYKTypa OOBEKTa, HEU3BECTHBI
KOJIMYECTBEHHbIC 3HAUCHUSI TAPAMETPOB.
Knaccugpuxkayus c yuemom ¢paxmopa epemenu
C yderoM (hakTopa BpeMEeHU MOJAEIIM MOXKHO pa3/ieuTh Ha JiBa Kjacca:
® CTaTMYECKHE MOJIETH — 3TO OJHOMOMEHTHBIA cpe3 MH(OpMAIHH IO
00BEKTY;
® JMHAMHUYECKHUE MOJENH MO3BOJIAIOT YBUJIETh U3MEHEHUE OOBEKTa BO

BPEMEHU.
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Hanpumep, wMeaummHCKass KapTa COCTOSHUS 3J0pPOBbsSl TAIMEHTa B
MOJIUKITUHUKE OTPa)KaeT U3MEHEHHE COCTOSIHUS 37]0POBbhS YEIIOBEKA 3a HEKOTOPBIHA
MEePUOJT BPEeMEHU (IWHAMUYECKasi MOJENb), a MEIUIMHCKOE OO0CIeIOBaHUE TPU
MOCTYIUICHWU Ha paboTy JaeT KapTHHY COCTOSHUS 3[0POBBS HA JAHHBIH MOMCHT
BpPEMEHU (CTaTUYECKasi MOJIEIb).

Knaccugpurayus no xapaxmepy usmenenus Mooenu 60 pemenu

Krnaccudukanus mo xapakrepy U3MEHEHHS MOJICIIA BO BPEMEHH OXBaThIBACT
JTUHAMAYECKHUE MOJIEIIA U BBIJIEISIET IBA TUITA MOJICIICH:

® HEMPEPHIBHBIC — W3MEHSIOT CBOE COCTOSHHE BO BPEMEHH 3a CKOJb
yrOJAHO MaJloe MpUpaIieHue BPeMEeHH;

® JIUCKPETHBIE — U3MEHSIOT CBOE COCTOSIHHUE BO BPEMEHHU JHUCKPETHO,
4yepes3 ONPEACIICHHBIN BPEMEHHOW HHTEPBAJL.

Knaccugpurayus no npusnaxy npusunHou 00ycioienHocmu

Knaccudukanus mo nmpusHaky MPUIMHHOW 00YCIOBICHHOCTH BBITTOTHICTCS
B 3aBHCHUMOCTH OT BO3MO>XHOCTH WJIM HEBO3MOXKHOCTH y4deTa B pacCMaTpHUBaeMOMn
MOJIENIA OJTHOTO WJIM HECKOJIBKUX CIYYalHBIX (PAKTOPOB, MPU ATOM BBIICISIOT J1Ba
BHJIa MOJEIIEH:

® JIETEPMUHUPOBAHHBIC — MOJICTH, B KOTOPBIX BCE BO3ICHCTBUS U
(dakTOphl ONpeeNeHbl U U3BECTHHI 3apaHee;

® CTOXAacTUYECKHE (BEPOSTHOCTHBIC) — MOJIETH, B KOTOPBIX XOTS ObI
OJIH U3 (PAaKTOPOB HOCUT CIyUalHBIA XapaKTep.

Knaccugpurxayus no cnocoby peanuzayuu ungopmayuonuvle mooeu

I[To cnocoOy peanuzanuu UHGOPMAIMOHHBIE MOJEIU JACJSITCS Ha
KOMITBIOTEpPHBIE W HEKOMIbIOTepHbIe. KommbloTepHass wMonaens — MOJEIb,
peanu3oBaHHAs C TOMOIIBIO MPOTPAMMHBIX CPEICTB Ha  KOMIIBIOTEPE.
[IporpammMHOEe oOOeCneYeHHE, CPEACTBAMH KOTOPOTO MOXKET OCYIIECTBIISATHCS
KOMITBIOTEPHOE MOJICITUPOBAHUE, MOXKET OBITh KaK YHHUBEpPCAJbHBIM (HAmpuMep,
TEKCTOBBIC WJIM TaOJHMYHBIC TMIPOIECCOPBI), TaK M CIEIHUATU3UPOBAHHBIM,

NpeaAHa3HAYCHHBIM JIMIIb AJI1 OIIPCACIICHHOTO BUAd MOACIUPOBAHUS.
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MaremaTudeckoe MOJICTMPOBAHUE HE CBS3aHO HAMPAMYIO C KOMIBIOTEPOM.
AHaIUTHYECKUE  pelIeHust  (MaTeMaThyeckue  (OpMyJbl,  BBIpa)Kalollue
3aBUCUMOCTh pe3yJibTaTa OT HMCXOAHBIX JAaHHBIX) yAoOHee W WH(pOpMaTHBHEE
YUCJICHHBIX peIIeHUH. AHaIUTHYECKas MOJENIb — MaTeMaTH4ecKas MOJIClb,
MpEACTaBIAIONas Cco00W  COBOKYIMHOCTh AQHAJMTHYECKUX  BBIPOKECHUUA U
3aBUCUMOCTEH, TTO3BOJISIONTNX OIICHUBATH T€ WJIM WHBIE CBOKWCTBA MOJEIUPYEMOTO
00BEKTA.

AHaTUTHYECKHE MOJICIIH TTO3BOJITIOT OBICTPO U TOYHO OOBSICHUTH IIPOIIECCHI,
MPOUCXOJIAIIMNE B CHCTEMaX M TMpeJcKa3aTh HMX BO3MOXKHOE IIOBEJCHHUE B
pa3MMYHBIX yCa0BUAX. OAHAKO BO3MOYKHOCTH aHAJTUTHYECKUX METOJOB PCIICHHS
CJIOKHBIX MAaTEMaTHYECKUX 3a7ad BECbMa OTPaHWUYCHBI, TIO3TOMY HCCJIEAOBATEIN
4acTO NMPHUOETaroT K MOCTPOCHHUIO MOJIeeH, OCHOBAHHBIX Ha YHCJEHHBIX METOaX
peIieHusT MaTeMaTHYeCKUX 3amad. [Ipu 3TOM moiydaeMbple PEIICHHS SBISIOTCS
MPUOIMKEHHBIMHE, JTOITYCKAIOIMMH HEKOTOPYIO 3apaHee 3aJaHHYI0 TTOTPEITHOCTb.

4.5.4 DTtanbl MaTEMaTUYECKOTO MOJICIMPOBAHUS

[TocTpoeHre mMaTeMaTHYECKON MOJEIM HAYMHACTCS C OMHCAHUS MCXOIHBIX
JAHHBIX W Pe3yJbTAaTOB. 3aTeéM Ha OCHOBAHWHM HW3YUYCHHS PEaIbHON CHCTEMBI
YCTaHABJIMBAIOT BHUILI B3aWUMOCBSI3M MEXKIYy HMCXOJHBIMH  JaHHBIMH M|
pesynbratramu. dopmanbpHas 3aMuCh ATUX 3aBUCHUMOCTEH JTAaeT MaTEMaTHYECKYIO
MOJIeIb. PaccMOTpUM 3Tarbl KOMIIBIOTEPHOTO MAaTEMAaTHYECKOTO MOJISTUPOBAHUS,
BKJTFOYAFOIIIETO YHCIICHHBIN YKCIIEPUMEHT C MOJICTIBIO.

OnpenencHue 1eaeld MOJCIMPOBAHHMS — IIEPBBIA ATall MaTEMaTHYECKOTO
MojenupoBaHuss. OCHOBHBIC IICJIM MOJICIMPOBAHMS:

® TIOHATH, KaK yCTPOEH KOHKPETHBIM OOBEKT, KaKoBa €ro CTPYKTYpa,
OCHOBHBIC CBOWMCTBAa, 3aKOHbl PAa3BUTHUS W B3aUMOACUCTBHUS C
OKPYKAIOIIUM MHPOM;

® Hay4HTHCS YNPABIATH 0OBEKTOM;

® [IPOTHO3UPOBATH IOCIEACTBUS TEX HJIM HHBIX CIIOCOOOB M (opMm

BO3JICUCTBUS HA OOBEKT.
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BTopbiM 3TanoM MOAENMpPOBAHUS SBISETCA PAHKUPOBAHUE MAPAMETPOB —
pa3ielieHUEe BXOJHBIX NApaMETPOB IO CTENEHW BAKHOCTH HX BIUAHUS Ha
pE3yIbTaThl MOAECIUPOBAHUS.

Tperuii sranm — BBIOOP MaTeMaTWyeckoro omnucanus. Ha »Tom aTame
HEOOXOJUMO  TMepelTH  OT  aOCTpakTHOH  (OPMYJIHUPOBKM  MOJAETH K
MaTeMaTHYECKOMY OINKMCAHUIO B BUJAEC YPABHEHHMs, CUCTEMbl YPABHEHUM, CHCTEMBI
HEPABEHCTB U T. .

BriOop Merona uccienoBaHus — CIEAYIOIIMNA HeoOXoaumelid 3tam. Eciam
BbIOpaHHBI METOJ MCIOJb3YEeT KOMIIBIOTEP, TO HEOOXOAMMO MOA00paTh
OpOrpaMMHOE  CpPEICTBO M3  YHUCIa  UMEIoUMXcd  WIM  pa3padoTarthb
COOTBETCTBYIOIIYIO  NpPOrpaMMy Ha  OJHOM M3  JIOCTyIHBIX  SA3BIKOB
IIPOrpaMMUPOBAHMUS.

[IpoBeneHne wucCCAENOBaHUSA — BBIIOJHEHHE DJKCIEPUMEHTa C MOJENBIO
(M3MEHEHNEe BXOJHBIX JIAHHBIX C MOCHEAYIONIeH (hUKcalreil 3HaueHuil Ha BBIXOJIE
MOJIEJIN, U3MEHEHNE TapaMeTPOB B OMMCAHUU MOJIEIH U T. 11.).

Ha »Ttane ananmza pe3ynbTaTOB BBISICHSETCS, COOTBETCTBYET JIM MOJEIb
peasibHOMY OOBEKTYy MM mpoleccy. Mozenb ajekBaTHa pealbHOMY Ipolieccy,
€CIM  W3ydaeMble  XApAaKTEPUCTUKU  TMpoLecca, IMOJy4YEeHHbIE B  XOJE
MOJEIUPOBAHUSA,  COBINANAOT €  33aJaHHOM  CTENEHBID  TOYHOCTH  C
DKCIEPUMEHTAIBHBIMUA. B ciiydae HECOOTBETCTBUSA MOJEIM PEaJbHOMY MPOLECCY
BO3BpALIAIOTCS K OAHOMY U3 IPEABIIYIIUX 3TAMOB.

4.5.5 Tunbl MaTeMaTUYECKUX MOJIETIEH

C TOuYKM 3peHMs LeJeld MOJEIUPOBAHUS MOYKHO BBIJIEIUTH CIEAYIOIINE
TUTNBI MAaT€MAaTHYECKUX MOJEJEN: ONMHUCATENbHBIE, ONTHUMHU3ALMOHHBIE, UTPOBBIE,
UMUTALAOHHBIE.

OnucarenbHple MaTEMAaTUYECKUE MOJEIHA HWCIOJB3YHOTCA ISl ONHUCAHUS
00BEKTa MOJIETUPOBAHMS C TIOMOIIbIO MaTeMaThuueckux ¢popmy. Takoe onucanue
IIO3BOJIAET INPUMEHMUTH [JII MCCIENOBAHUSA MOJEIM MAaTeMaTU4eCKHE METOIBI.

HaHpI/IMep, B PCHICHMH SKOHOMHWYCCKUX 3aJa4 IIHPOKO UCIIOJIIB3YIOTCA MATPUIHBIC
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MAaTeMaTUYECKUE MOJIEIU, I HUCCICAOBAaHUA KOTOPBIX MPUMEHSAIOTCA METOBI
JUHEWHOU areOpshl.

OnTuMu3alMoHHbIE MOJIETU. BO3MOXKHBI ciiydan, KOTJ1a, MOJAEIUPYS T€ WIH
MHBIE TIPOLIECCHI, MOXXHO BO3JEHCTBOBATh HA HUX, MBITAsICh TOOUTHCA KaKON-IHOO
nenu. B aToM ciydae B MOJenb BXOAWT OJWH WJIH HECKOJIBKO IIAPAMETPOB,
3HA4YEHUS KOTOPBIX MOKHO BAPBUPOBATH.

UrpoBele MOAeNU MpeIHAa3HAYEHBbI Uil 0OOCHOBAHUS PELICHUM B YCIOBMSIX
HEOMpPEACNECHHOCTH (HEMOJHOTH HH(POpPMAIMM) M CBS3aHHOTO C 3THM pHUCKA.
PaccmaTpuBaroTcsl cUTyaluy, B KOTOPBIX CTAJIKUBAIOTCS MPOTHUBOOOPCTBYIOIINE
CTOPOHBI, KaXK1asi U3 KOTOPBIX IPECIEAYET CBOIO Lieib. JJoCTKEeHNE Nenu Kaxaou
U3 CTOPOH (BBIUTPBIII) 3aBUCHT OT TOTO, KAKUE EHCTBUSI MPEATIPUMET MIPOTHBHHK.
Takue cuTyaluuum Ha3bIBalOTCA KOH(MPIUKTHBIMU. MrpoBble Monaenu HaxoAasT
IpUMEHEHUE TNpH OOOCHOBAHWU YNPABICHYECKUX PEIICHHA B  YCIOBHSX
MOJIMTUYECKUX, COLMAJIBHBIX, IPOU3BOACTBEHHBIX, TPYIOBBIX M JPYIHUX
KOH(JIUKTOB.

Teopust urp — 3T0 pasgen MaTEMATUKH, U3YYArOIIUA METOIbI pa3pelieHus
KOH(IMKTHBIX CUTYallMi, XapaKTepU3yIOIIUXCSl HEOMPEIEICHHOCThIO BO3MOKHBIX
NeHUCTBUNA KOHQIUKTYrOIMX cTOpoH. [log urpoil moHumaeTcsi B3auMMOJIEHCTBHE
HECKOJIbKMX WIPOKOB, KaXJbld U3 KOTOPBIX CTPEMUTCS JOOUTHCS BBIMTPHIIIA.
Crparerust — 3T0 peajiu3yeMblii HITPOKOM METOJ BbIOOpa XOJI0B B T€UEHHUE UIPHI.
Ecnm paccMmarpuBaTh WIrpy JABYX YYaCTHMKOB, TO COBOKYIHOCTb BBIUTPBILIECH
MOYXHO IIPEACTaBUTh B BUJIE MAaTPUILIbI BBIMIPhILIEH. MaTpuna cTpouTCs ¢ MO3ULIHAN
OIHOTO M3 WIpoKoB. Kaxablii 3JEMEHT MaTpulbl COOTBETCTBYET BEIUYUHE
BBIUTPBIIIA 3TOMO UIPOKAa B 3aBUCUMOCTH OT BbIOpaHHON crTpaTerur. OObIYHO
CTPOKM MAaTpHUIbl COOTBETCTBYIOT CTPATETHsIM IEPBOTO WIPOKA, a CTOJOIBI —
cTparerusiMm BToporo. I[lepBblil UTPOK BBIOMPAET CTPOKY, BTOPOM UTPOK — CTOJNOEIL,
IIPU 3TOM HA NIEPECEUECHUU HAXOJIUTCS BBIMIPHILI (MJIM MPOUTPHII, €CIIH 3HAUYCHUE
OTPULATEIBHOE) IIEPBOIO UTPOKa. PacCMOTpUM MOCTPOEHNE MATPULIBI BBIUTPHILLIEH

Ha IPOCTEUIIEM ITPUMEPE aHAJIN3a BOCHHBIX JIEHCTBUM.
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NMurannonssle mMonaenu. VMUTaMOHHOE MOJEIMPOBAHUE — 3TO METOL
UCCIIEJOBaHMsI, MPU KOTOPOM H3yYaeMbIii OOBEKT 3aMEHSIETCS KOMIIBIOTEPHOU
MaTeMaTHYECKOW MOJENBI0, C JOCTATOYHOM TOYHOCTBIO ONMCHIBAIOLIEN PEAIbHBIN
00beKT. C MoIy4eHHON MOJIENbI0 IPOBOASTCS 3KCIIEPUMEHTHI C LIETbIO MOJIyUYEHUs
uHpopMaiuu 00 oO0bekTe. YacTo HMHUTAIMOHHBIE MOJEIH CTPOSITCA Kak
CTaTHCTUYECKHE MOJIENIM HA OCHOBE MeToJia MonTte-Kapiio.

Hampumep, npu OLIEHKE PUCKA HMHBECTHULMOHHBIX ITPOEKTOB HCIOJIB3YIOT
MPOTHO3HBIE JaHHbIE 00 oObeMax MpoJax, 3aTparax, eHax U T. A. UTOOI
aJIeKBaTHO OLIGHUTh PUCK, HEOOXOJUMO HUMETh JIOCTATOYHOE KOJUYECTBO
uHpopMauu st GOpMYJIMPOBKH IPaBAONOJOOHBIX THUIIOTE3 O BEPOSTHOCTHBIX
pacnpeneneHus X  KIYEBbIX  IapamMeTpoB  Impoirecca. B 3Ttom  ciydae
OTCYTCTBYIOLIUE (DAKTHUUECKHUE JTaHHBIE 3aMEHSIOTCS BEIMYMHAMH, MOJYyYEHHBIMU
B IIpPOLlECCE€ HMMHTAIMOHHOIO SKCIEPUMEHTa, T. €. CreHEPUPOBAHHBIMU

KOMITBIOTEPOM.
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5 ABTOMATH3MPOBAHHbIE CHCTEMbI YIIPABJIEHUS 3JIEKTPOCHAOKEHUEM

5.1 OcHnoBubie nousaTuss ACKYJ

ANUMCKYD — 3710 aBTOMaTH3MpOBaHHas CHCTEMa, HCIOJIb3yeMas IS
yAaNEHHOTO cOopa JaHHBIX KOMMEPYECKOIO y4eTa 3JIEKTPOIHEPTUH, MO KAKIOMY
npubopy ydera, a TakXke NPUMEHSETCA Uil KOHTPOJsS 3a HapaMeTrpaMu
AIIEKTPOIHEPTUU, COOIIOACHUEM JUMHUTOB SHEPromoTpeOIeHHs, U TMOJIy4YEHUs
CBEJICHMI OajlaHca Mo KaXKJI0W pacueTHOM IpYIIIe.

Cuctembr ACKYD — 53TO0 mosiie3HO€ HOBOBBEICHHE, KOTOPOE AKTHUBHO
BHEJIPSIETCS. HA TOCYJIapCTBEHHOM YypoBHE. OHO TPHU3BAHO PEUIUTH TPOOIEMBI
KOHTPOJISL SHEPTOPECYPCOB M IHEProcObITa, MO3BOJISAS KOMIAHUSM-TIOCTABIIMKAM
aBTOMATUYECKH MPOU3BOAUTH YYeT 3eKTposHepruu. Cucrema BOCTpeOOBaHA B
JBYXCTOPDOHHHMX  JIOTOBOpAX MEXIy IOCTaBIIMKAMH U  MOTPEOUTEIAMU

QJICKTPOOHCPIMU KAaK Ha OIITOBOM, TdK M Ha PO3HHMYHOM PBIHKC 3JICKTPOSHCPIUHU

(OPD u PPD).
Cxema nepegayum gaHHbix B ACKY3 ¢ npumeHeHunem texHonoruu PLC

N
Cepsep ACKYJ LAN

S99 .8

APM1 APM2 APM3 APM N

| . d
%Q

NMNoTpeburtenu

Pucynok 5.1

bonee pasepryroe HazBanne — AWNNC KVY3 (aBromarusupoBaHHAs

MH(OPMAIMOHHO-U3MEPUTETbHAS cucTema KOMMEPUYECKOT0 yuera
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anekTposHeprun). CucremMa NpeAcTaBlIeT COOOM KOMIUIEKC KOHTPOJIBHO-
U3MEpPUTENLHOM amnmnapaTypbl, KOMMYHHUKAIIMKA CBs3U (ceTed nepefavyu JaHHbIX),
OBM wu nporpammuoro obecneuenus (I110).

[Ipunun  paboOThl CUCTEMBI COCTOMT B  CIEAYIOIIEM: TOKa3aHUs
AIEKTPOCYETYMKOB ABTOMATHUYECKH CHUMAIOTCS C KaXIOHM TOYKH IOTpeOJeHUs
(HanpuMep, KBApTUPbl B MHOTOKBApPTUPHOM JIOME WA KOTTEAKA B JAaYHOM
MOCEJIKE) W JIOBOJSTCSA Yepe3 JIMHUU CBSI3M JO CepBepa, TIJI€ MPOUCXOIUT
00paboTKa TaHHBIX.

ABTOMaTU3UPOBAHHBI KOMMEPYECKUN YUYET IJIEKTPOIHEPIHMH (MOIIHOCTH)
IIO3BOJISIET OINPEACIIUTh BEIWYMHBI YUYETHBIX IIOKa3aTelled, KOTOpPbIE MOTYT
UCITI0JIb30BAThCS B (DPMHAHCOBBIX pacyeTax.

[Ipeanaznauenue ACKYD coctouT B TOM, 4YTOOBI OCYIIECTBISTH
npoueaypbl cbopa uW nepegadud HMHQPOPMALMHM, XpaHEHUs HHPOpMALMH B
CIeUAIM3UPOBAaHHON 0a3e JaHHbIX (0a3a UMEET TOBBIIICHHYIO CTEIEHb
3alUIIEHHOCTH OT MOTEpU MH(OPMALMK U OT HECAaHKLHMOHUPOBAHHOTO JOCTYyINa),
o0pabOTKM  moOKa3zaHWd  pacxojga  (IPOBOAUTH  pacueTbl  MOTPEOJICHHON
aneKkTpo3Heprun). Ha ocHoBe mosiyuyeHHBIX AaHHBIX cocTaBisgerca otder. C ero
MOMOILBI0 PACCUUTHIBAETCS CTOMMOCTb H3PACXOJOBAHHOW 3JIEKTPOIHEPTUU U
BBICTABJISIOTCS CUETa TOTPEOUTEIISIM.

Cucrema MO3BOJISIET OTCIEKUBATh OallaHC, MPOTHO3UPOBATH PE3YJIbTAThI
OyIymuxX TMEpPUOJIOB MO MOTPeONeHUI0 (TeHepaluu), MPUHUMATh PEHIeHUs To
MOBOJly H3MEHEHHUs peKruMa paboThl dSIEKTPOOOOpYAOBaHUS (OCYIIECTBISATH
JTUCTAHLIMOHHOE yrpaBieHue). Eciau motpebiieHne sHepruu ocylectsisiercss 0e3
OIUIaThl, TO MOCTABIIMK MOXET AMCTAHIIMOHHO OTKJIIOYaTh HArpy3Ky, BBOJUTH
OTPAaHUYEHUS] MO MOLIHOCTH. BO3MOXHOCTP HE3aKOHHOTO MOTPEOJICHUS
AIEKTPOIHEPTUH COKPAILIAETCA B YACTHOM CEKTOPE 3a CUET BbIHOCA MPUOOpa yueTa
Ha rpaHuIly OaJIaHCHOW MPUHAJISKHOCTH (HA OTOpY).

Kak nns morpeOuteneid, Tak M sl MOCTABIIMKOB, IPEUMYIIECTBO CUCTEMbI
B ToM, yTo cueTuyukun ACKYD uckimoyaroT ommoOKy, BOSHUKAIOIINUE NPU PYYHOM

CHATHU TTOKA3aHUU.
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5.2 Tepmunsbl u onpeneienusa AUUC KYD

B COOTBETCTBUU c CTO 5694700735.240.01.023-2009
ABTOMAaTHU3UPOBAHHBIE UH(OPMALIMOHHO-U3MEPHUTEIHLHBIC CUCTEMBI
KoMMepueckoro ydera snekrposHeprun (AUMC KY3J) noacranuuu npuBeeHbI
CJIEIYIOLIME TEPMHUHBI C COOTBETCTBYIOILMMHU ONPEACIICHUSIMHU:

ABTOMATH3MPOBAHHAA  HMH(OPMAIMOHHO-U3MEPHUTEJILHAA  CHCTEMA
yueta 3JjiekTpo3Heprun (AUUC YI) cyobexTa: COBOKYTHOCTh (PYHKIIMOHATBHO
O00BEIMHEHHBIX HMH()POPMAIIMOHHO-U3MEPUTENBHBIX KOMIUIEKCOB TOYEK Yy4eTa,
UH(OPMAITMOHHO-BBIYMCIUTENbHBIX KOMILJIEKCOB IIEKTPOYCTAaHOBOK,
MH(POPMALIMOHHO-BBIUNCIUTEIBHBIX KOMILJIEKCOB CYOBEKTOB U CHUCTEMBI €IUHOTO
BpeMeHu JnaHHoro cyowbekra. AMMC Y3 1o cBoeMy Ha3HAaYeHUIO MOTYT
MOJPA3IENATECA Ha aBTOMATU3UPOBAHHBIE HHGPOPMAIIMOHHO-U3MEPUTEIHHBIC
CUCTEMBl  KOMMeEpYeckoro ydera snekrposHeprun (AUUC KVYD) wu
aBTOMATU3UPOBaHHbIE MH(OPMALIMOHHO-U3MEPUTEIbHBIE CUCTEMbI TEXHUYECKOTO
yuaeta anekrpoaneprun (AUUC TYDI);

JKM3HEHHBI IHMKJI aBTOMATU3MPOBAHHOW cucTeMbl: (COBOKYIMHOCTH
B3aMMOCBSI3aHHBIX IIPOLIECCOB CO3JAHUS M IIOCJIEIOBATEIbHOIO H3MEHEHUS
COCTOSIHUA CHUCTEMBI OT (DOPMHUPOBAHUSI HCXOAHBIX TpeOOBaHUN K HEH 10
OKOHYAHHUS JKCIUTyaTallud M YTUJIW3allMM KOMILUIEKCA CPEICTB aBTOMAaTH3allUU,
XapaKTEPU3YIOIINI N3MEHEHHSI TEXHUUECKOTO COCTOSHUSA, IAPAaMETPOB U PEKUMOB
pabOoThI 3TOr0 YCTPOMCTBA C MPUBA3KOM K KaJlEHAAPHOMY BPEMEHU;

HHGPOPMALMOHHO-BBIYHCINTENbHBIN KOMILIeKC [leHTpa cOopa maHHBIX
AUUC Y cyobexkra (MBK): Kommuiekc ¢yHKIMOHATBRHO OO0BEIUHEHHBIX
MPOTPAMMHBIX, BBIYUCIUTEIBHBIX U APYTUX TEXHUYECKUX CPEACTB JJISI PEUICHUS
3amauy cObopa gamHbix ot WBKD, nuarHoctuku, 00paOOTKM U XpaHEHUIO
uH(OpPMAIUU 1O YYETYy JIEKTPOIHEPTHH MO BCEM TOUYKAM IMOCTAaBKU CyObEKTa, a
Takke oOecriedyeHus: UHTEPHENCOB NIOCTyNMa K 3TOH MHOOpPMAUU CO CTOPOHBI
3aMHTEPECOBAHHBIX OpraHU3alUi;

HH(POPMALMOHHO-BLIYMCIUTEIbHBIA  KOMILUIEKC  3JIEKTPOYCTAHOBKH

(UBK3J): Kowmmuekc  (QyHKIIMOHAIBHO  OOBEAWHEHHBIX  MPOTPAMMHBIX,
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BBIYMCIIUTENBHBIX U ApYyrux TexHudeckux cpeacts AUMC Y3 snekTpoycTaHOBKH
(WM TPYMIBI AJEKTPOYCTAHOBOK) IS peUIeHUs 3aiad cOopa JaHHBIX OT
caeTuynkoB aekTposHeprun MUK, mmarnoctuku m 00paboTku MH(pOpMAIUU 110
y4eTy OJJIEKTPOdHEpPruu, a Takke mnepegaun wuHpopmauuu B lLlentp cOopa
uHbOopMaIuu CyOHeKTa;

HHGOPMALMOHHO-U3MEePUTEIbHbII KOMILJIEKC (MUK) TOYKH
yuera/mocrtaBku: »3ieMeHT ANNC VYD »1eKkTpoyCTaHOBKH, BKIHOYAIOIIHMA
U3MEpUTEIbHBIE TPAaHCHOPMATOPHI TOKA W HAMPSHKEHUS, CUCTUYUK DICKTPUICCKON
DHEPTUM U DIEKTPUYECKHUE LEeMU MEXKIY HUMU W BBINOJHSIOMMA (DYHKIUIO
U3MEPEHUS SJIEKTPUUECKON SHEPT U/ MOIIHOCTH;

npucoelMHeHHue: DJeKTpuyeckas 1enb (000pyJoBaHME M IIMHBI) OJHOTO
Ha3HAYCHUs, HAMMEHOBAHUS W HANPSHKEHUsA, NPUCOCAVMHEHHAss K I[IWHAM
pacrpeeIuTeIbHOTO YCTPOMCTBA, TeHepaTopa, IuTa, COOPKU U HaXOJsIIascs B
npeaenax dJIEeKTPOyCTaHOBKY;

cucremMa oOecneueHusi eauHoro BpeMenn (COEB): @yHKUMOHAIBHO
00bEIMHEHHAs! COBOKYITHOCTh MPOTPAMMHO-TEXHUYECKUX CPEACTB M3MEPEHUs U
cuaxponm3anuu BpemeHn B AUMC VYD. BeimonHseT 3aKOHUYCHHYIO (HYHKIIHIO
U3MEPEHU  BPEeMEHM U HMMEET  HOPMHPOBAHHBIE  METPOJOTHUECKHUE
XapaKTePUCTUKH.

OxgatpiBaeT aneMeHTel AUMC VY3, BoimonHsonme GyHKIUA U3MEPEHHUS,
CUHXPOHM3ALNY WIH MOJIJIEPKAaHUS BpeMEHU (MHTEPBAJIOB BPEMEHN);

CTaaus CO3JAaHMS ABTOMATH3HMPOBAHHOM cucrembl: OnHa U3 yacTeu
MpoIecCa CO3[IaHHsI CUCTEMBI, YCTAHOBJICHHAs HOPMATHBHBIMU JOKYMEHTAMH H
3aKaHYMBAIOIIASICS BBIITYCKOM JOKYMEHTALMHM HA CUCTEMY, COAEPIKAIIEH ONTMCAHNE
MOJIHOM, B paMKaxX 3aJlaHHBIX TPeOOBaHWW, MOJEIM CHUCTEMbl Ha 3aJaHHOM IS
JTAHHOMW CTaJIUU YPOBHE, UJIU U3TOTOBJIECHUEM HECEPUNHBIX KOMIIOHEHTOB CUCTEMBI,
WM IPUEMKOM CHUCTEMbI B TPOMBILUICHHYIO SKCIUTyaTaluIo;

TeXHHYECKOe 3a/]aHie HA ABTOMATU3UPOBaHHYI0 cuctemy (T3):

JlokyMeHT, 0(OpMJICHHBI B yCTaHOBJECHHOM IMOPSAKE U OMPEACIISIONINMA

Ocjan CO34aHus aBTOMaTI/I3I/IpOBaHHOI‘/JI CHCTCMBI, Tpe6OBaHI/I$I K HEM U OCHOBHBIC
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UCXOJIHbIE JaHHbIE, HEOOXOIUMBIE JUIsl €€ pa3padOTKH, a TaKkXkKe IUIaH-rpaduk
CO37[aHUsI aBTOMATU3UPOBAHHOM CHCTEMBI;

TEXHOPa0O4YUii TNPOEKT ABTOMATH3UPOBAHHON cucTeMbl: KomruiekT
MPOEKTHBIX JOKYMEHTOB aBTOMATHU3MPOBAHHOW CHCTEMbI, YTBEP)KICHHBIA B
YCTAaHOBJICHHOM TIOPSJIKE W COJEP)KAIUN peIIeHus B 00BbEME TEXHUYECKOTO
MPOEKTa U paboyueil TOKyMEHTAllUU Ha ABTOMATU3UPOBAHHYIO CUCTEMY;

TOYKA MNOCTABKM: MeCTO B JJIEKTPUUECKOM CETH, OMNpeaessieMoe s
KaXJIOT0 YyYaCTHUKA pBIHKA CHCTEMHBIM OIEPaTOpOM M  aJIMHUHUCTPATOPOM
TOPrOBOM CHUCTEMBI MO COTJIACOBAHUIO C CETEBHIMH KOMITAHUSIMHU M YKa3aHHBIM
YYaCTHHUKOM pPBbIHKA U HUCIOJB3yeMOE JJisi ONpeNeNieHus U  HMCIHOJIHEHUs
YYaCTHUKOM pBhIHKA 0053aTEIBCTB IO JIOTOBOPAM KYIUTU-TIPOJAXKHU AJIEKTPUUECKOU
DHEPTUU W BIAJENbIIEM OOBEKTOB AJIEKTPOCETEBOTO XO3SMCTBA 00S3aTENBCTB O
OIUIAaTE MOTEPh NEKTPUUECKON IHEPTUH,

TOYKA yuyera: Ouznueckasi Touka Ha SJIEMEHTE CETH, B KOTOPOH U3MepsieTcs
AIIEKTPHUYECKasi IHEPTHsl, TPOXOIAIIAS 10 JTAHHOMY JIEMEHTY,

3jieKkTpoycTaHoBka: (COBOKYIMHOCTh MaIllUH, amlaparoB, JIMHUH W
BCIIOMOTATEJILHOTO 000pyI0BaHMs (BMECTE C COOPYKCHHUSIMHU U TIOMEIICHUSIMH, B
KOTOPBIX ~ OHHM  YCTaHOBJICHBI), TNpPEAHA3HAYCHHBIX JUISI  TPOM3BOJCTBA,
npeoOpa3oBaHus, TpaHCHOpMALMM, MEpeAadd, paclpeeieHus] 3JIEKTPUYECKOn
OHEPTUU U IPeoOpa30BaHus €€ B IPYTUe BUbI SHEPTHH.

5.3 Cucrema ACKYD

Cucrema ACKYD — 3T0 CHOXKHBIN «OpraHu3M», TPEOYIOIIN MOHUTOPUHTA
u cepBucHoro oOcmyxkuBaHusi. Opnako mpocreimas cxema ACKYD cocrour
BCETO U3 3 AJIEMEHTOB:

1. cOop unbopmarny;
2. CBS3b;
3. aHaIW3 U XpaHEHUE TaHHbIX.
B ctpykrype ACKYD B 001mem ciiydae MOXHO BBIICIIUTH YE€THIPE YPOBHS

(cM.pucyHOK 5.2):
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IlepBelii ypoBeHb — TIepBHYHBIC H3MepuTenabHble mpuodopsl (ITUII) ¢
TEJIEMETPUUECKUMHU WIH HU(PPOBBIMUA BBIXOJIAMU, OCYIIECTBISIONINE HETPEPHIBHO
WIM C MHHAMQJIBHBIM HMHTEPBAJIIOM YCPEIHCHHUS H3MEpPEHHE IapaMeTpoOB
sHeproyuera mnoTpebuteneit  (moTpebjeHue  DJIEKTPOIHEPTUH,  MOIIHOCTD,
JABJICHUE, TEMIEPATYPY, KOJIUYECTBO SHEPIOHOCUTENS, KOJIWYECTBO TEIUIOTHI C
HPHEPTrOHOCHUTENIEM) TI0 TOUKaM yueta (duaep, Tpyoa u T.11.);

Bropoii ypoBenb — yctpoiictBa cbopa u mnoarotoBku nanubix (YCIIM),
CHELMATU3UPOBAHHBIE HM3MEPUTETIbHBIE CHUCTEMBl HIIM MHOTO(YHKIIMOHAIbHbIE
nporpaMMupyeMble  MpeoOpa3oBaTeii  CO  BCTPOEHHBIM  MPOTPAMMHBIM
00eCrieYeHneM SHEProyvera, OCYUIECTBIIAIOIINE B 3aJaHHOM LUKIE WHTEpBaja
YCPEHEHUs KPYIJIOCYTOUYHBIM COOp M3MEPUTENBHBIX JAHHBIX C TEPPUTOPHAIBHO
pacnpenenennbix [MUII, Hakomienue, oOpabOTKy W mepenady THX JaHHBIX Ha
BEpXHHE YPOBHU;

Tpernii ypoBeHb — nepcoHanbHblii kKomnbtoTep (IIK) mnm cepep meHTpa
coopa u 00pabOTKM JaHHBIX CO CHEIUAIU3UPOBAHHBIM  TPOrPAMMHBIM
obecrieuenueM ACKYD, ocymectiustomuii coop uHpopmanuu ¢ YCIIJ (unu
rpynnsl YCII), utoroByto 06padoTKy 3ToM MH(MOpPMAIIMU KaK MO TOYKaM y4era,
TaK M T0 WX TPynmaM — TO TMOAPA3ACICHUSIM W OOBEKTaM TPEANPHUATHS,
JOKYMEHTUPOBAHKUE U OTOOpakKeHUE JaHHBIX y4yeTa B BUJE, YIOOHOM IS aHAIU3a
U TPUHATUAA pelIeHUN (YyIpaBJICHHs) OIEPATUBHBIM TEPCOHAIIOM  CITYXKOBbI
TJIABHOTO SHEPTeTHKA U PYKOBOJCTBOM TPEIITPHUSATHS;

YeTBepThlii YpOBEHb — CEpBEp IIEHTpa cOopa M 0OpabOTKM MTaHHBIX CO
CIeIMAIM3UPOBAHHBIM MTporpaMMHBIM obecrieueHneM ACKY D, ocymecTBisonuit
coop unpopmauuu ¢ 1K w/unu rpynnsl cepBepoB LEHTPOB cOopa U 00pabOTKU
JTAHHBIX TPETHETO YPOBHS, IOMOJHUTEIHLHOE arperupoBaHUE U CTPYKTYPUPOBAHUE
uH(popMauu Mo rpynnamM oObEKTOB yuyeTa, JOKYMEHTHUPOBAHUE M OTOOpa)xKeHUe
JAHHBIX y4eTa B BUJE, YAOOHOM JJisi aHAIM3a U MPUHATHUS PELICHUN MEePCOHATIOM
CIy’)Obl ~ TJIABHOTO  DJHEPreTMKa W  PYKOBOJCTBOM  TEPPUTOPHAIBHO

PacCpeaCiICHHbBIX CPCAHUX U KPYITHBIX HpC)IHpI/ISITI/Iﬁ HJIA DHEPTOCHUCTEM, BEACHUC
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JIOTOBOPOB HAa TOCTaBKYy DJHEPropecypcoB U (QPOPMUPOBAHUE IUIATEHKHBIX

JIOKYMEHTOB JIJIsl PACUETOB 32 SHEPTOPECYPCHI.

LigHTpe! CHopa W
4 olipailloTRn OEHMEE
2-r0 YpooHa

.-""- | ""'x

Uenmpe cfopa w ""'-f
3 CORASOTHE QaHHBL
1=ro ypoBHA
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@ 2

il \HH I
1 :L'WB:::M 90000
® I cesea c:cx:m

Pucynok 5.2. Crpykrypa ACKYD

Bce ypoBau ACKVYD cBsizanbl Mexay co0oil kaHamamu cBsizu. [[ns cBsA3u
ypoBueit [TUIT u YCII]] unu neHTpoB cOopa AaHHBIX, KaK MPaBUIIO, UCTIOIB3YETCS
psIMOE COEIMHEHUE MO CTaHAapTHRIM UHTepdeiicam (Tuma RS-485, UPIIC u T.11.).
YCIIJI ¢ nentpamu cbopa IaHHBIX 3-TO YPOBHS, LIEHTPHI cOOpa MaHHbIX 3-TO U 4-
rO YpOBHEW MOTryT OBITh COCIMHEHBI IO BBIICICHHBIMU, KOMMYTHPYEMbIMU
KaHajaM CBSI3U WJIU TI0 JIOKAJIBHOM CETH.

B xadecTBe NEpBUYHBIX U3MEPUTEIHHBIX TPUOOPOB - MPUOOPOB yUeTa MOTYT
MPUMEHSATHCS TaTUYNKH, IMEIOITUE BBIXO JIJIS TOAKIIoueHUs nHTepdeiica RS-485,
W JaTYUKH, TOJKJIIYaeMble dYepe3  CHelualbHble  aHaJIoro-nudpoBbie
npeoOpazoBarean. MOKHO HCIIOIB30BATh U CTAPhIE WHAYKITMOHHBIC MPUOOPHI MIPU
YCIOBUU  YCTAaHOBKM  CUMUTHIBAIOUIUX  YCTPOWCTB, KOTOphIE MPeoOpa3yroT
KOJIMYECTBO OOOpPOTOB JHWCKAa B DJJIEKTPUYECKHE WMITYJIbChl. CUMTHIBAIOIINE
JATYUKKU TIO3BOJIAIOT TepefaBaTh MHMOPMAILMIO Ja)xe ¢ Mpubopa ydera CTaporo

obOpasna. OgHako 715 MOAKIIOUYEHUS JaTYMKOB TpeOyeTcs crnenuansHoe [10.
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CeronHsi MHAYKIMOHHBIE CUYETUYMKH CUMTAIOTCS ycTapeBIIUMHU. CuUeTyuku
HOBOTO THMa (3JEKTPOHHbIE) MepenalT HWHQPOpPMAllMI0 Ha CepBep uepes
cnenuanbHblid OpT. OCHOBHBIMU KOMIIOHEHTAMU COBPEMEHHOIO 3JIEKTPOHHOIO
cueTurKa SIBISIOTCS: TpaHchopmarop Toka, aucruied KKUW, ucrounuk nuranus
AIIEKTPOHHOM CXEMbI, MHKPOKOHTPOJUIEP, 4Yachl, TEIEMETPUYECKHI BBIXO/,
CYIIEpBH30p, OpraHbl YIPABJICHUS, ONITUYECKHUI MOPT (ONIMOHAIIBHO).

CyniecTByIOT OrpaHUYEHHUs], CB3aHHBIE C YHCIOM MPUEMHUKOB LIU(PPOBOTO
curHaia. [l coeanHeHUs JAaTYMKOB C KOHTPOJIEpAMU MPUMEHSIIOT HHTEpdEiic
RS-485. BxonHoe compoTuBieHHE NpUEMHUKAa WH(OPMALMOHHOIO CUTHAla IO
munuu untepderica RS-485 cocraBnsier 12 kOm. Tak kak MOITHOCTH MEpeIaTIYUKa
OrpaHUYEHa, ATO CO3JAaeT OrPAHMYEHHE W Ha KOJMYECTBO IPUEMHHKOB,
HNOJKIIOUEHHBbIX K JUHUU. CraHgapTHBIM HHTepdeiic crnocoOeH NpUHUMATh
AIIEKTPOHHBIE CUTHAJBI HE Oosiee YeM OT 32 NaTYMKOB. DTO SBISIETCS MPOOJIEMOH,
KOTOpas peuIaeTcsl Ha CTaUH MPOEKTUPOBAHUSI.

5.4 Mocrpoenne apxutektypsl AUUC KYD noacranuumn

[IprMep TEXHHUYECKMX PEIICHUH NpU NOCTpoeHHH apxutekTypbsl AMMC

KV noacranunu npencraBieH Ha PUCYHKE HIKE.
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CrtpykTypHas cxema AUNC KY2 noacraHuum
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Pucynok 5.3 - [lpumep TeXHHYECKHX pellleHH il npu nocTpoeHun apxutekrypsi AUNC
KYD noacrannun

5.5 Ieau u 3agaun ACKY?I

Ilenbr0 KOMMEPYECKOr0 ydeTa Ha ONTOBOM PBIHKE SBISETCA IOJIy4EHUE
[IponaBuamu, Iloxynarensmu, OmneparopoM TOProBOM CHUCTEMBI U IAPYTMMH
3aUHTEPECOBAHHBIMU y4aCTHUKaMU OIITOBOTO pBIHKA JNOCTOBEPHOM,
COOTBETCTBYIOLIEH ACHCTBYIOLIMM HOPMATHUBHBIM JOKYMEHTaM, HH(QOpMAIUU O
MOCTaBKE TOBAPHOM MPOAYKLMH (IJIEKTPOIHEPTUU, MOLIHOCTH) JJII OpraHU3alun
KOMMEPUYECKHUX PAacYeTOB B COOTBETCTBHMU C MpaBUJIaMU PabOThl ONTOBOIO PHIHKA
AIEKTPOIHEPTHH.

JlaHHBIE KOMMEPYECKOTO y4eTa MOTYT OBITb MCIOJIb30BaHbl TAKKE W IS
pelIeHnss TEXHUYECKUX, TEXHUKO-DKOHOMUYECKUX M CTaTUCTHYECKUX 3a]ad, Kak
caMoro cyObeKTa ONTOBOrO PbIHKA, TAK U HA BCEX YPOBHAX UEPAPXUU YIIPABICHUS
DHEPreTUYECKUM IIPOU3BOIACTBOM.

KomMmepuecknit yder misi onpeneneHus] ABUKEHUS TOBAPHOW MPOIYKIUU

JOJIDKECH OBITH ABTOMATU3UPOBAHHBIM MW OXBATbIBATH BECH 00BeEM HOTpC6HCHI/I$I,
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nepefayd M OTIyCKa B HATypajbHOM BBIPAXEHUU (MPU HEBO3MOMXKHOCTH, HTO
JIOJDKHO OBITH OTOBOPEHO JIOrOBOpOM TMocTaBkH). [Ipu stom uHbopmanus He
aBTOMATHU3HPOBAHHOTO KOMMEPYECKOTO yueTa JAOHKHA 3aHOCUTHCS B 0a3y JTaHHBIX
ACKYD Bpy4Hy10, ¢ NEPUOJUYHOCTHIO, OMPEIETIEMON pacCYETHBIM MEPUOJIOM U
10roBopoM ¢ OrnepaTopomM TOProBOK CUCTEMBI.

Opranuzamusi  komMmepyeckoro yuera (B T.4. ACKYD) pomkHa
OCYIIECTBIISITHCSA, KaK MPaBUII0, COOCTBEHHUKOM dHEProoObeKTa (IHEPTOOOHEKTOB)
no texuuueckuMm ycinoBusiM (TY) Omnepatopa ToOproBoii cucrtemsl (s
npeanpustuidi Munaroma Poccun TY na ACKYD cornacoBbIBalOTCS ¢ KOHIIEPHOM
«Pocaneproarom).

K ACKYD cy0ObekTa ONTOBOTO pbIHKA, IO COTJIACOBAHUIO C UX
COOCTBEHHHKOM, MOTYT OBITh MPEAbSIBICHBI JIOMOJHUTEIbHBIE TEXHUYECKUE
TpeOOBAaHMS CO CTOPOHBI OPTaHOB YIPABJICHHS SHEPrEeTUUYECKUM IPOU3BOACTBOM
(B TOM 4mClie OpraHOB ONEPATHBHO- JUCIETYEPCKOTO yIpaBJieHHUs) MO 00bEMY U
NEePUOJIMYHOCTH TMepeiaBaeMoi nHpOpMaIIH.

B »sTomM cnydae peanuzanusi JaHHBIX TEXHUYECKUX TpeOoBaHUN (CBEpX
TpeOOBaHMI OpraHU3alMd KOMMEPYECKOTO ydeTa Ha ONTOBOM DBIHKE) JIOJDKHA
MIPOU3BOAMTHCS 32 CUET CPEJCTB OPTraHOB MPEIBABIIAIONINX 3TU TPEOOBAHUS.

OcHanieHue cpeacTBaMM KOMMEPYECKOrO0  yyeTa ONTOBOTO  pPbIHKA
PHEProoOBEKTOB, HE3aBUCUMO OT HMX (OPMBI COOCTBEHHOCTH U OajaHCOBOU
MPUHAIJIEAKHOCTH, JOHKHO OCYHIECTBISATHCA HAa BCEX IpaHULAX MX OanaHCOBOM
MPUHAIICKHOCTH C HHEProoObEeKTaMH APYTHX COOCTBEHHUKOB. lleHTpnl cOopa
undpopmaruu  ACKYD  cereil  ycTaHaBiIMBalOTCS B COOTBETCTBYIOIIMX
PErMOHANIbHBIX MOAPA3/ICIICHUIX ITUX CETEH.

OcHoBHBIM KpuTepueMm BbiOopa u BHenpeHuss ACKYD sBnsercs CHIKEHHE
NOTEPb IEKTPOIHEPIUH.

5.6 Ilorepm 3J1eKTPOIHEPTUM U CTIOCOOBI X YMEHbIIIEHHUS.

Paznenenne moreph Ha COCTABISIONIME MOKET MPOBOIAUTHCS IO PA3HBIM
KpUTEPHUSM:  XapakTepy TMoTeph (TOCTOSHHBIE, TIEPEeMEHHBIC), KaccaM

HAIpsOKCHUS, T'PyIIIlaM 3JICMCHTOB, IPOU3BOJICTBCHHBIM MOAPA3ACICHUAM U T. II.

158



Jns ueneil aHanu3za M HOPMHMPOBAHUSA TOTEPh 11€J1IeCO00Pa3HO HCMOIb30BAThH
YKPYIHEHHYIO CTPYKTYPY MOTEPh JIEKTPOIHEPTUH, B KOTOPOU MOTEPHU pa3/ieNCHBI
Ha COCTaBJISIONIME HUCXOIS M3 MX (PU3MUECKON MPUPOIBl U CHEUU(PHUKUA METOIOB
OTIpEICICHUS X KOJUYECTBEHHBIX 3HAUCHU.

Ha ocnoBe Takoro moaxonaa ¢pakTUYeCKHE MOTEPU MOTYT OBITH pa3/ieieHbI
Ha YETHIPE COCTABJISIOIINE:

1) TeXHWYECKHE MOTEPH DJICKTPOIHEPTHHU, OOYCIIOBICHHBIC (HU3NYCCKHUMU
IpoleccamMy, MPOUCXOAAIIUME TIPH Tepeaayue dICKTPOIHEPTHH MO IJICKTPUUECKUM
CEeTSIM M BBIpaXAIOUIMMKCS B MPEOOPA30BAHUU YACTH AJIEKTPOIHEPIUU B TEIUIO B
arieMeHTax cereil. TeopeTnyecku TEXHUYECKUE OTEPU MOTYT ObITh U3MEPEHBI IPU
YCTaHOBKE COOTBETCTBYIOUINX MPUOOPOB, (PUKCHUPYIOMIMX MOCTYIUICHHE U OTIYCK
AJIEKTPO3HEPTUU Ha paccMarpuBaeMoM oObekTe. [lpakTudecku xe OIEHUTH
JEHCTBUTENFHOE MX 3HAYECHHE C MPUEMIIEMON TOYHOCTHIO C MOMOIIBIO CPEICTB
U3MEpeHHsT Henb3s. s OTHenbHOro 3JeMEHTa 3TO OOBSCHSIETCS CPaBHUTEIHHO
MaJlbIM 3HAUY€HUEM IOTEPb, COMOCTABUMBIM C IMOTPEIIHOCTHIO MPHUOOPOB Y4YeTa.
Hanpumep, n3mepenne noteppb B JIMHUH, GAKTUIECKUE TOTEPH DHEPTHH B KOTOPOU
cocTaBsiioT 2 %, ¢ MOMOIIBIO TPUOOPOB, UMEIOIIUX TorpentHocTh £0,5 %, Moxer
npuBecTd K pesynbraty ot 1,5 mo 2,5 %. nsa o0BeKTOB, MMEIOMIMX OOJIBIIOE
KOJIMYECTBO TOYEK TMOCTYIUIEHUS W OTIyCKa JJIEKTPOIHEPTHH (DJICKTpUUYECKas
CETh), YCTAaHOBKA CICIMAJIBHBIX TMPUOOPOB BO BCEX TOUYKaX W oOecreueHue
CUHXPOHHOTO CHSTHS MX IOKAa3aHUM NPAKTUYECKH HepeaibHa (OCOOEHHO s
OlpejiesieHus] MOoTepb  MolHocTH). Bo Bcex 3THX TOYKaX CYETYUKHU
AIIEKTPO3HEPTUM U TaK YCTAHOBJEHBI, OJHAKO Mbl HE MOXEM CKa3aTh, YTO
Pa3HOCTh WX MOKa3aHUW U €CTh JCHCTBUTEIHbHOE 3HAYCHHE TEXHHUYECKHUX MOTEPb.
OTO CBSI3aHO C TEPPUTOPUAIBHON pa30pPOCaHHOCTHI0 MHOTOYHUCIIEHHBIX MTPHUOOPOB
U HEBO3MOXHOCTBHIO OOECHEYEHHs TIOJIHOTO KOHTPOJIA TMPaBUIBHOCTH HX
MOKa3aHUM U OTCYTCTBUS CIIy4acB BO3JCHUCTBHUS HAa HUX APYTrUX JIML. Pa3HOCTH
MOKa3aHW 3TUX TPUOOPOB TMPEACTABISIET €000 (akTUUecKne mOoTepu, U3
KOTOPBIX CJIEAYET BBIACIUTh HCKOMYIO cocTaBisionryto. [loaToMmy MoOXHO

YTBEPKJIaTh, YTO U3MEPUTh TEXHUYECKUE MOTEPH HA PEATHHOM CETEBOM OOBEKTE
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Henb3d. VX 3HAa4eHHE MOJKHO IOJyYHUTh TOJIBKO PAaCYETHBIM IIyTEM Ha OCHOBE
W3BECTHBIX 3aKOHOB JJIEKTPOTEXHUKH;

2) pacxonm osnektpodHepruu Ha CH mojacraHimii, HEOOXOTUMBIN LIS
obOecnieueHrss pabOThl  TEXHOJOTMYECKOIO0  O00OpYJOBaHMsSI MOACTAHLUMA U
KHU3HECATEIIbHOCTH OOCITYKHBAIOIIETO MepcoHaa. JTOT pacXoj PETUCTPUPYETCA
CUETYMKaMH, YCTaHOBJIEHHBIMU Ha TpaHchopmaropax CH nmoacranimmii;

3) moTepH AIIEKTPOIHEPTHHU, OOYCIOBICHHBIC TIOIPEITHOCTSIMU €€ U3MEPEHHS
(Hemoy4deTr 3JEKTPOIHEPIHuH, METPOJIOTHYECKUE MOTEPH). DTH MOTEPU MOIYHarOT
pacyeTHbIM IYTEM HAa OCHOBE JIaHHBIX O METPOJIOTMYECKMX XAPAKTEPUCTHKAX H
pexumax padoTsl IpuOOpPOB, HUcoNb3yeMbix 1 u3Mepenus suepruu (TT, TH u
caMUX JJIEKTPOCUYETYHKOB). B pacuer MeTpoJIorHuecKuX MOTEeph BKIIIOYAIOT BCE
npuOOpkI yueTa OTIyCKa 3JIEKTPOIHEPTHUH U3 CETH, B TOM YHUCIIE U MPUOOPHI yUeTa
pacxopa snektposneprun Ha CH noxacranumii;

4) KOMMeEpYeCKHe TOTepH, OO0YCIOBICHHBIC XUIICHUSMHU JIICKTPOIHEPTHH,
HECOOTBETCTBUEM IIOKA3aHUM CUYETUYMKOB OIUIATE€ HJIEKTPOIHEPIUU OBITOBBIMU
NOTPEOUTENSIMU U JPYTMMU NPUYMHAMH B cdepe OopraHu3alMh KOHTPOJIS 32
norpebnenuemM sHeprun. Kommepueckue morepu He MMEIOT CaMOCTOSATEIBHOTO
MaTE€MaTUYeCKOr0 OMUCAaHUSA M, KakK CJIEACTBUE, HE MOTYT OBITb pacCUUTaHbI
aBTOHOMHO. X 3HaueHHe OmNpenensioT KaKk pasHULy MexAy (aKTUUeCKUMU
NOTEPSMU U CYMMOM NEPBBIX TPEX COCTABJISAIOMIMX. TpH MEPBbIE COCTABISIOIINE
YKPYIIHEHHOW  CTPYKTYpPhl ~ MOTEPh  OOYCIOBJIEHBI  TEXHOJOTMYECKUMH
NOTPEOHOCTSIMU ~ Tpollecca  Mepeladd  AJIEKTPOIHEPruH [0  CEeTIM U
WHCTPYMEHTAJILHOTO yd4eTa €€ NOoCTyluleHuss u  ornycka. CyMmma 3THX
COCTABJISIIOUIMX XOPOIIO OMHUCBHIBAETCS TEPMUHOM -TEXHOJIOTMYECKUE MOTEPH.
YerBeprasi COCTABIAIONIAS — KOMMEpPYECKHE MOTEPU — IMPEACTaBIsieT coOoit
BO3JICHCTBHE «UYEJIOBEUYECKOro (hakTopa» W BKIOYAET B ceOsl BCe MPOSIBICHUS
TAKOro BO3JEHCTBUSA: CO3HATEIbHBIE XHWILUEHHUS DJIEKTPOIHEPIrUU HEKOTOPHIMU
aOOHEHTaMM C TIOMOIIBIO HM3MEHEHUS TMOKa3aHWW CYETYMKOB, MOTpedsieHne
HPHEPruM TOMHUMO CYETYHMKOB, HEYIJIATy WM HENOJHYI OIUlaTy IOKa3aHun

CUCTUYUKOB, OIPCACIICHUC TIOCTYIUICHHA W  OTIIYCKA OJJICKTPOIHCPIrUU II0
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HEKOTOPbIM TOYKAM YYeTa pacyeTHbIM IyTeM (MpU HECOBIAJECHUU TpPaHUIL
0aJaHCOBOW MPUHAIJICIKHOCTHA CETeH U MECT YCTAaHOBKH NMPUOOPOB y4eTa) W T. II.
Ctpykrypa T1OT€pb, B KOTOPOH YKPYNHEHHBIE COCTABJISIONIME MOTEPh

CTPYNIUPOBAHBI MO PA3IMYHBIM KPUTEPUSIM, PUBEJICHA HA PUCYHKE 5.4,

DagxTHYCCKHEe NOTEPH ’-—» =)
+ =
)
=
TexHoNoruYecKue nNoTepu :::
¥ Y ¥ :
X
Y
=
TexHHYECKHE MOTEPH Pacxon Henoyuer -
; j + Ha cofcTBeHHEeE SAEKTPO= Vi
HYX B AHEPTHH
Harpysounnie | | XonocToro xona | | Knmmarnyeckue noacTaHUMH ¢ I
+ j & + [MTorepm
IIPH Peainaalim
[NoTepy npw nepenaye 3MeKTPOIHEPrUU Y en—
L l L]
Y : ; : Y ¥
[ToTepH, 3aBUCALIKE OT HATPY3KM

E ¥ ¥

IloTepH, He 3aBUCALTNE OT HATPY3KH

Pucynok 5.4. CTpykTypa norepb 3J1eKTPO3HEPruu

Kaxxnas cocrapistorias moTepb UMEET CBOIO 0oJiee AETaIbHYIO CTPYKTYPY.
Harpy3ouHble noTepu BKIIIOYAIOT B C€0sI MOTEpU:

® B [IPOBOJIAX JIMHUI Mepenayn;

® CUJIOBBIX TpaHCchOpMaTOpax U aBTOTpaHCHOpMATOpaX;

® TOKOOTPAaHWYHMBAIOIINX PEAKTOPAX;

® 3arpaguTeNsaX BRICOKOYACTOTHOM CBSI3H;

e TpaHchopmaTopax TOKa;

® COCAMHUTENIBHBIX MPOBOJAX U IIMHAX PACTIPEIEIUTEILHBIX YCTPOUCTB

(PY) nmoacranuuid.

[locnennue pABE COCTaBIAIOIIME B CHIY OTCYTCTBUS TIPAKTUKA WX

IMO3JICMCHTHBIX PAaCUYCTOB U HE3HAYUTEILHOW BEJIWYHMHBI OOBIYHO OIIPCACIIAIOT Ha
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OCHOBC YIACJIbHLIX IIOTCPb, PACCUUTAHHBIX AJISI CPCAHUX YCHOBHﬁ, U BKJIIOYArOT B

COCTaB YCJIOBHO- IIOCTOAHHBIX ITIOTCPb.

[ToTepu Xx0JIO0CTOTO X0/1a BKIIIOYAIOT B ¢€0s MOCTOSHHBIE (HE 3aBUCSIIUE OT

Harpy3Ku) MoTepu:

B CHJIOBBIX TpaHcopmaropax (aBTOTpaHCc(opMaTopax);
KOMIICHCUPYIOUIUX YCTPONCTBaX (CHHXPOHHBIX U TUPHUCTOPHBIX
KOMIIEHCAaTOpax, Oarapesix KOHJEHCATOPOB M  UIYHTUPYIOIIUX
peakTopax);

obopynoBanuu cuctemsl yuera snekrposnepruu (TT, TH, cuetunkax
U COCJIMHUTEIBHBIX MTPOBO/JIAX);

BEHTWJIBHBIX PA3PSAIHUKAX U OTPAHUYUTENSAX MIEPEHANPSKCHUS,
YCTPOMCTBAX MPUCOCANHEHNS BRICOKOYACTOTHOM cBsi3u (BU-cBs3m);

HN30JIAA0UHA KaOeJeH.

HOTepI/I, O6YCJ'IOBJ'I€HHI)IG IMIOTOAHBIMU YCIOBUAMU (KJII/IMaTI/ILIeCKI/IC HOTepH)

BKJIFOYAIOT B ceOs TPpHU COCTABJIAIOIIUC!

NOTepY HAa KOPOHY B BO3AYIIHBIX JMHUAX dekTponepenayn (BJI) 110
KB u BbIlIIE;
IIOTEPHU OT TOKOB YTEUKH IO u3oisaropam BJI;

pacxon JICKTPOIHCPIMU Ha IIJIAaBKY I'OJIOJICAA.

Pacxon oanextposHeprun Ha CH mnoxacraHumii 00yCIOBIEH peXHUMaMu

pabothl paznuuHbiX (70 23) Tuno DII. DTOT pacxoa MOXHO pa30OWTh Ha IIECTh

COCTaBJIAOIINX .

Ha 000TpeB MOMEIIECHUH;

BEHTUJISAIIAIO M OCBEIIEHNE TTOMEIIICHHH;

CUCTEMBbI YIIPaBJICHUS TOJICTAHIINCH W BCIIOMOTATEIbHBIC YCTPOUCTBA
CUHXPOHHBIX KOMIICHCATOPOB;

OXJIQXKJICHHE U 000TPEB 000PYAOBaAHUS;

paboty KOMITPECCOPOB BO3TYIITHBIX BBIKJTFOUATEIICH u

IMTHCBMATUYCCKUX IIPUBOJAOB MACJISIHBIX BBIKHIOaneHeﬁ;
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® TEKyIIMA PEMOHT OOOpyAOBaHUS, YCTPOWCTBA PETYIUPOBAHUS
HarnpspbkeHuss noj Harpyskoi (PIIH), mucTwinsaTtopsl, BEHTHIISAIUIO
3aKpBITOTO pachpenenuTenbHoro ycrpoicrtsa (3PY), oborpeB u
OCBEILEHUE MPOXOIHOMU (TPOUHd pacxon).

[TorpemHocTH  ydera  3JIEKTPOIHEPTMH  BKIIOYAIOT  COCTABJISIOLIME,
oOycnoBiieHHble morpemHocTssMu u3Meputenbubix TT, TH u anexkrpuueckux
cueTunkoB. Kommepueckue moTepu Takke MOTYT OBITh pasJeieHbl Ha
MHOTOYHCIICHHBIE COCTAaBJISIOIINE, OTJINYAIOIIUECS NpUYNHAMUA 1754
BO3HUKHOBEHUS.

Kputepun oTHeceHUs 4YacTU 3JEKTPOIHEPTUU K MOTEPSIM MOTYT OBITh
(U3MYECKOro U 3KOHOMHYECKOro Xapakrepa. HekoTopble crenuainucTbl CYUTAIOT,
41O pacxon 3iekTpodHepru Ha CH moacraHuuil Hajgo OTHOCUTH K OTIIYCKY
AJIEKTPO3HEPTHUH, a OCTaJbHBIE COCTaBisOIIME — K norepsaMm. Pacxoxn ma CH
MOACTAHUMKA II0 XapakTepy MCIIOIb30BAHUSA JJIEKTPOIHEPIUN ACHUCTBUTEIBHO
HUYEM HE OTJIMYAeTCs OT €€ MCHOJb30BaHUs mnorpedutensimu. OgHaKo 3TO HE
ABJISIETCS OCHOBAaHMEM CYHMTAaTh €ro TMOJIE3HBIM OTIIyCKOM, IIOJ KOTOPBIM
MOHUMAIOT  3JIEKTPOdHEPIHio, OTHYIIEHHYIO mnotpedoutensaMm. Pacxox ke
anekrposHeprun Ha CH mnoacranumii sBAsieTCsl BHYTPEHHUM MOTpeOIeHHEM
ceteBoro oOwbekra. Kpome TOro, mnpum TakoM NOAXOAE€ HEOOOCHOBAHHO
IIPEAIOJIAraeTcsi, 4To0 pacxoJ 4YacTH DHEPIUM B DJIEMEHTaxX CETEed Ha JOCTaBKY
Jpyroi ee yacTH NOTpeOUTesIM (TEXHUUECKHE TOTEPH), B OTIMYHE OT pacxoja Ha
CH noacranimii, He SBJISETCS TTOJC3HBIM.

[TpuOops! yueTa HE U3MEHSIOT MOTOKOB MOIIHOCTU IO CETH, OHU JIMILb HE
COBCEM TOYHO WX PETUCTPUPYIOT. 1103TOMY HEKOTOpBIE CHENMATUCTBI CUUTAIOT
TEOPETUYECKH HEBEPHBIM OTHOCHUTH HEAOYYET DJIEKTPOIHEPTHHu, 00YCIOBIICHHBIH
HOTPEIIHOCTSMU MPUOOPOB, K MOTEPSIM.

JIns aHamy3a OTYETHBIX IOTEPh CIEAYET IPUMEHSITh SKOHOMHYECKHE
kputepur. C 3KOHOMHYECKHUX IMMO3HULMI IMOTEPU — 3TO Ta YACTh IEKTPOIHEPTUH,
Ha KOTOPYIO €€ 3aperuCTPUPOBAHHBIN MOJIE3HBIM OTIYCK MOTPEOUTENSIM OKa3aJcs

MEHBIIIE  DJIEKTPOAHEPIUH,  TOJYYEHHOM  CEThI0  OT  MPOU3BOJUTENEH
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IEKTPOdHEpTur. [Iox IMOJE3HBIM OTIYCKOM JJIEKTPOIHEPTHMHM IIOHMMAETCS HE
TOJIBKO Ta JJIEKTPODHEPIHUs, JCHEKHBIE CPEICTBA 32 KOTOPYIO ACHCTBUTEIBHO
NOCTYIHJIM HA PACUETHBIA CUET SHEProCHa0Xaroled opraHu3aldHd, HO M Ta, Ha
KOTOPYIO BBICTABJIEHBI CYETa, TO €CThb NOTPEOJECHUE HSHEPrUM 3a(PUKCHUPOBAHO.
BricTaBineHue CYETOB SBISAETCS MNPAKTUKOW, INPUMEHSAEMONW K IOPUANYECKAM
JUIaM, TTOTPeOIeHNEe SHEPTUN KOTOPHIMH (PUKCHUPYETCS exeMecsuHo. B oTinune
OT 3TOTO E€XEMECSYHbIC IOKA3aHUS CUETYMKOB, (PUKCUPYIOIIUX IOTpeOseHne
SHEpPruH OBITOBBIMH a0OHEHTaMH, OOBIYHO HEU3BECTHBI.

[Tone3HbIN OTIYCK 3JEKTPOIHEPTHUH OBITOBBHIM a0OHEHTaM OIPEAEISAIOT IO
IIOCTYIIUBIIEH 3a MeECAll OIUlaTe, I[O3TOMY BCS HEOIUIAYEHHAs DJHEpPrusd
aBTOMATHYECKH ITONAJAET B IIOTEPHU.

Pacxon snektposneprum Ha CH moacraHnuii He SIBISETCS MPOLYKIHEH,
OIUIAYMBAEMOM KOHEYHBIM MOTPEOUTENEM, U C HKOHOMHUYECKON TOYKU 3pEHUs
HAYEM HE OTJIMYAETCS OT pPacxola HJIEKTPOIHEPTHHM B DJIEMEHTAaX CETed Ha
nepegady oCTalbHON €€ YaCTH MOTPEOUTEIISM.

3aHmKeHne 00BEMOB MOJIE3HO OTIYLIEHHOW 3JIEKTPOIHEPruu MpuOOpaMu
yuera (HemOoydyeT) HMMEeT TaKOW K€ HKOHOMUYECKUH XapakTep, Kak M JIBE
ONMCAHHBIE BBIIIE COCTaBISIOIKE. TO ke caMoe MOXKHO CKa3aTb U O XUIIEHUAX
aneKTpodHeprun. [103TOMy BCe YeThIpe ONMMCaHHBIE BBILIE COCTABISAIOIIME MOTEPD
C DKOHOMUYECKOU TOYKU 3PEHUS OJJUHAKOBBI.

DaKTUYECKHE TOTEPU SIBISIOTCA CTPOTrO JETEPMHUHUPOBAHHOM BEJIMYHUHOW,
JKECTKO CBSI3aHHOM C JEHEKHBIMHU CPEICTBAMH, IIOJYYEHHBIMH 33 IPOJAHHYIO
DHEPrur0. 3ajada «HCHPABICHHS» OTUETHBIX IIOTEPh HA OCHOBE Yy4eTa
MOTPENIHOCTE CYETYMKOB OECCMBICIIEHHA, TaK Kak HE MOXET MPUBECTU K
U3MEHEHHUI0 00beMa MOJYyYEHHBIX (M HEJAOMOIYUYEHHBIX ) I€HEKHBIX CPEACTB.

Jlist Toro, 4toObl NMpUHATH HanbOonee 3P(HEKTUBHBIE MEPhI MO CHUKEHUIO
noTepb, HEOOXOUMO 3HATh, TJI€ U MO KAKUM IPUYUHAM OHHM MPOUCXOIAT. B cBs3u
C OTUM OCHOBHOM 3a/1a4y€l pacyuera W aHajau3a IOTEPH SABIISIETCSA ONpPENEICHUE UX
JETaJbHOM CTPYKTYpPBI, BBISIBIICHHE KOHKPETHBIX O0YaroB IMOTEPh M OIIEHKA

BO3MOKHOCTEH MX CHHXKCHUS A0 SKOHOMHYCCKH OIIpaBAaHHBIX 3HAUCHMH. OI[HI/IM

164



U3 METOJIOB TaKOW JMAarHOCTUKU TIOTeph SIBJISETCS aHalu3 HeOalaHCOB
AIIEKTPOIHEPTUN Ha O0BEKTax (MOJICTAHUHUAX, MPEANPUATUSIX CETEH) U B CETEBBIX

OpraHu3ausX.

5.7 ABTOMATHYECKasl CHCTEMAa KOMMEPYeCKOro y4eTa 3J1eKTPOIHepruu

[lo nasnauenutro ACKVYD mnpeanpuatus mNOApPa3AEISIOT Ha CHUCTEMBI
KOMMEPYECKOTO U TEXHUYECKOro ydera. KOMMEpUYEeCKUM HIIM PACYETHBIM y4ETOM
HA3bIBAIOT YY€T MOCTaBKHU/MOTPEOICHHS YHEPTHUH TPEAIPUITHEM ISl JEHEKHOTO
pacuera 3a Hee (COOTBETCTBEHHO IMPUOOPHI JIJIsi KOMMEPUYECKOTO YUYETa Ha3bIBAIOT
KOMMEPUYECKUMH, WM PACYETHBbIMHU). TEXHUYECKUM, WM KOHTPOJIbHBIM YYETOM
Ha3bIBAIOT YYET ISl KOHTPOJIS Mpoliecca MOCTaBKU/MOTPEOICHHS] SHEPTUU BHYTPHU
OpeanpusITUs 1O €ro NoJpa3feiieHusIM U  00beKTaM (COOTBETCTBEHHO
UCIIOJIB3YIOTCS MPUOOpPBI  TexHUYeckoro ydera). C pa3BUTHEM PBIHOYHBIX
OTHOUIEHUH, PECTPYKTypU3alMEN MPEANpPUATANA, XO3IUCTBEHHBIM 000COOJIEHHEM
OTIEIBbHBIX IOAPA3NEICHUN MPEANPUATHA W TOSBICHUEM KOMMEPUYECKU
CaMOCTOATENbHBIX, HO CBSI3AHHBIX OOIIEH CXEeMOU AHEProCHa0KEeHHs TPOU3BOJICTB
— cy0a0oHEeHTOB (YHKIIMM TEXHUYECKOTO M PACUYETHOTO y4yeTa COBMEIIAIOTCS B
pamkax oxaHoW cucrembl. CootBerctBeHHO, ACKYD komMMmepueckoro wu
TEXHUYECKOTO yueTa MOTYT ObITh pEaJIM30BAHbI KaK pa3J/ieJbHbIe CUCTEMBI MM KaK
€uHas CUCTEMA.

JIBa BuJa yuyeTa, KOMMEPUYECKU U TEXHUYECKHU, UMEIOT CBOIO CIEUU(DHUKY.
JlJ1s1 KOMMEpUYECKOro yuera XapakTepHO HaJMYue HEOOJIBLIOr0 KOJMYECTBA TOUYEK
yuyeTa, 1Mo KOTOpPhIM TpeOyeTcsl yCTaHOBKa MPUOOPOB MOBBIIMIEHHOW TOYHOCTH, a
caMu CpeZCTBa yueTa HUkHero u cpeanero ypoBHsi ACKYD noikHbl BEIOMpATHCS
U3 TOCYHApPCTBEHHOIO PEECTpa M3MEPUTENBHBIX CpeacTB. KpomMe TOoro, cucremsl
KOMMEpPYECKOT0 ydeTra B 00s3aTeIbHOM TOpSAJIKE IUIOMOUPYIOTCS, UTO
OTpaHUYMBAET BO3MOXXHOCTM BHECEHHUSI B HHUX KaKUX-IMOO ONEpaTHUBHBIX
W3MEHEHUM CO CTOPOHBI NIEepcoHana mpeaupuatvd. JUIsi TEXHUYECKOro ydera
XapaKTEPHO OOJIBIIOE KOJMYECTBO TOYEK y4eTa C Pa3HbIMU 3aJadyaMHU KOHTPOJIS

9HCPropeCypcCoB, MO0 KOTOPBIM MOKHO YCTAHABJIMBATH B LC/IAIX OKOHOMHUHN CPCICTB
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npuOOpsl  TOHMKEHHOM  TOYHOCTH. TEeXHHUYECKHM  KOHTPOJb  JIOMYCKaeT
UCII0JIb30BaHUE MPUOOPOB, HE 3aHECEHHBIX B TOCPEECTP U3MEPHUTEIbHBIX CPEICTB,
OJIHAKO, TPH H3TOM MOTYT BO3HUKHYTH MPOOJEMBI C BBISICHCHUEM MPUYUH
HebalaHca JaHHBIX MO MOTPEOICHUIO YPHEPTOPECYPCOB OT CUCTEM KOMMEPUECKOTO
Y TEXHHUYECKOTO YYeTa.

OtcyrcTBHEe MIIOMOMpPOBaHUS NPUOOPOB 3HEProcOBITOBONM OpraHu3aluen
MO3BOJISIET CHY>KO€ TJIaBHOTO SHEPreThKa MNPEeANpUsITHS ONEPATUBHO BHOCHUTH
U3MEHEHUSI B CXEMYy TEXHHYECKOrO0 KOHTPOJISI 3HEPropecypcoB, B YCTaBKHU
NEPBUYHBIX  U3MEPUTENbHBIX TMPUOOPOB B  COOTBETCTBUU C  TEKYIIUMHU
W3MEHEHUSIMU B CXEME IHEPTrOCHAOKEHUSI PEIPUATHS U CIEIU(PUKON PEIIaeMbIX
IIPOU3BOICTBEHHBIX 3a]1ay.

5.8 Bapuaunrtbl opranuzanum u nocrpoenuss ACKY9

BapuanTtsl opranmszanuu u nocrpoeuss ACKYD paccmorpum Ha npumepe
CUCTEM y4eTa 3JIEKTPOIHEPTUU.

I. Opranmzamus ACKYD c¢ mnpoBeneHHEM oOmpoca CYETYHMKOB YEpe3
onTUYECKUl mopT. DTo Haubonee mnpocToi BapuaHT opranuzauuun ACKYD.
Cuerunku HEe 00BEIMHEHBI MEXAY cO00i. MeXTy cueTdrKaMH M IISHTPOM cOopa
JAHHBIX HET CBS3U. Bce cueTyMKM OmpammBaroTCs MOCIEI0BATENbHO MPU 00X0/1€
CUETUMKOB ornepaTopoM. Omnpoc MNPOU3BOIUTCA YEpe3 ONTHYECKUH MOPT C
IIOMOILBIO IIPOrpamMMBbl PAa3MELIEHHOW Ha IEPEHOCHOM KOMIIBIOTEPE, KOTOpas
dbopmupyeT daiin pe3yabTaToB onpoca. Ha kommberoTepe IeHTpa cOopa JTaHHBIX
HEO0OXOAMMBI MPOTPaMMHBIE MOIYNH, dhopMupyolue Qaii-3ajaHue Ha OMpoc U
3arpy»karomue nHpopmairo B OCHOBHYIO 0a3y maHHbIx (B/I).

CHUHXpOHM3AUsl BPEMEHU CUETYMKOB MPOMCXOAMUT B MPOLIECCE OIMpoca CO
BPEMEHEM IIEPEHOCHOI0 KOMIIbIoTEpa. CHHXpPOHM3aLUs BPEMEHU NEPEHOCHOTO
KOMITbIOTEPA CO BpEMEHEM ILeHTpa cOopa JaHHBIX MPOU3BOJUTCS B MOMEHT
npuema (ailzioB 3aJaHUN HA OMPOC CUETUYMKOB. [[1s MakcMMaIbHOW SKOHOMUU
cpenctB Ha coszmanue ACKYD B »ToM BapuwaHTe poJib LIEHTpa cOopa JaHHBIX

MOJKXHO BO3JIOKHUTH Ha HCpCHOCHOfI KOMIIBIOTCP.
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Henocrarkamu nanHoro crioco6a opranuzanuu ACKYD sBnsercs 6omblias
TPYJOEMKOCTh cOOpa JaHHBIX CO CUETUYUKOB M HEBO3MOKHOCTh MCIOJIB30BAHUS B
CUCTEME UHAYKIIMOHHBIX WA SJIEKTPOHHBIX CYETUYMKOB C UMIYJIbCHBIM BBIXOJIOM.

2. Opranmsamusa ACKYD ¢ nmpoBeeHHEM OIpoca CYETYUKOB MEPEHOCHBIM
KOMIIBIOTEPOM 4Yepe3 TmpeoOpa3oBareib HHTEPPEIHCOB, MYIBTUIUIEKCOD WU
MOJIEM.

Cuerunku, oObenuHeHHble oOmel muHoM RS-485, unu nmo umHTEpdeiicy
"rokoBas netna" Ha mynbtumiekcop (tuna MITP-16), unu yctpoiictBoM cOopa u
noarotoBkn  gaHHbix  (YCIIZ) ™Moryr pacmonaratbCsi B pas3lIMYHBIX
pacrpenenuTeNbHbIX YCTPOMCTBaX M OMNPALIMBATHCA OJAWH WJIM HECKOJIBKO pa3 B
MeCSII] C TOMOIIBI0 MPOrPaMMbl Pa3MEIICHHOW Ha TEPEHOCHOM KOMIIBIOTEpE,
KoTopast popMuUpyeT (aiii pe3yabTaToB onpoca. Mexay cueTUYMKaMU U IIEHTPOM
coopa JaHHBIX HET MOCTOossHHOW  cBs3u. YCIIJ[  BbemmosHAET  poJib
KOMMYHUKAIIMOHHOTO cepBepa. Ha kommbroTepe 1ieHTpa cOopa JTaHHBIX
HE0OXOAMMBI MPOrpaMMHbBIE MOIYNH, hopMupylolue (aii-3ajJaHue Ha OMpoc U
3arpyxatomue uHopmanuio B ocHOBHYH bJl. CuHxpoHu3anus BpeMeHU
CUETUYMKOB IPOUCXOJHUT B MPOLECCE ONpoca CO BPEMEHEM IIEPEHOCHOIO
KOMITbIOTEPA.

CunxpoHuU3aluys BpEMEHU MEPEHOCHOTO KOMIIBIOTEPA CO BPEMEHEM IIeHTpa
cOopa MaHHBIX TMPOU3BOAUTCS B MOMEHT Mpuema (aioB 3aJaHuili Ha OIMPOC
CUETYUKOB.

Boinenennsiii koMnbploTep IS IeHTpa cOopa JaHHBIX B ITOM BapHaHTE
TaKK€ MOXKET OTCYTCTBOBaTh, €ro pPOJIb MOXET BBINOJHATh IEPEHOCHOU

KOMIIBIOTEP.
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Pucynoxk 5.5. Opranm3anmum ACKYID ¢ npoBeleHHEM ONPOCa CYETYHKOB IMEPEHOCHBIM
KOMIIbIOTEPOM 4Yepe3 npeodpa3oBaTteiib HHTep(deiicoB, MyJIbTHILIEKCOP WM MOJeM

3. Opranmsanus ACKYD ¢ nOpoBeaeHHMEM aBTOMAaTHYECKOTO Ompoca
CYETUYUKOB JIOKAJILHBIM IIEHTPOM cOOpa U 00pabOTKH JIaHHBIX.

CdeTuruKky TIOCTOSIHHO CBSI3aHBI C ILIEHTPOM COOpa JaHHBIX TNPSIMBIMHU
KaHaJlaMU CBSI3U W ONPAIMBAIOTCS B COOTBETCTBUU C 3aJaHHBIM PACIHUCAHUEM
omnpoca. IlepBuunas wuHpOpManus CcO CYETYUKOB 3amuchkiBaeTcsi B BJI.
CuHxpoHU3alUs BPEMEHHU CYETYMKOB MPOUCXOAUT B IIpoliecce ompoca co
BpEMEHEM KOMIIbIOTEpa IIeHTpa cOopa JaHHBIX. B kauecTBe KOMIBIOTEpaA LIEHTpa
cOopa HdaHHBIX wucHoab3yeTcs JjokainbHas [[OBM. Ha Helt ke mnpoucxomgut
00paboTka nanHbix U BeaeHue bJ[. B 3aBucuMoctu oT KoJinuecTBa MoJib30BaTeleH,
KOJMYECTBA CUETYMKOB W  HMHTEPBAIOB WX mpoduis, KBamuduKauu
M0JIb30BATENEH, CIOKHOCTH MaTeMaTH4ecKoll 00paboTKM W T.O. JokainbHas BJ[
MOXeT (pyHkImoHupoBath 1160 nox MS Access, 6o nmog CYBJl ORACLES.X.

CO6op nanubix B BJ[ mporcxoauTt nepuoanyecku ¢ 3aJJaHHBIMUA WHTEPBaJIaMHu.

|_\ 3 E
485232

—

Pucynok 5.6. Opranmsanusa ACKY?J ¢ npoBeeHHeM aBTOMAaTH4Y€CKOI'0 ONPOCa CHETYHKOB
JIOKAJILHBIM LHEHTPOM c00pa 1 00padoTKM JaHHBIX
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4. Opranmszanusa MHoroypoBHeBoi ACKYD misg  TeppuTOopHalibHO
pacnpeieIEHHOr0 CPEIHEr0 U KPYITHOTO NPEAPHUATHS UIH SHEPTOCUCTEMBI.

OcHOBHAs 4acTh CYETUYMKOB MTOCTOSIHHO CBSI3aHa C IIEHTpaMu cOopa JaHHBIX
MIEPBOr0 YPOBHS MPSMBIMH KaHAJIaMHU CBS3U W OMPAIIMBAETCSI B COOTBETCTBUH C
3aIaHHBIM PaclUCaHUEM OIpoca, Kak B TpeTheM crnocode opranuzamuu ACKYD.
Mexay HEKOTOPbIMU CYETYMKAMHU U IEHTPOM cOOpa JaHHBIX MEPBOrO YPOBHS
MOXXET HE OBITh MOCTOSHHOM CBSI3M, OHM MOTYT OINPAIIUBATHCA C IOMOIIBIO
MEPEHOCHOTO KOMITbIOTEpA, Kak BO BTOpoM crocobe opranuzanmuu ACKYD.
[lepBuunass mHdoOpmalusi co cueTyukoB 3amuckiBactcsi B bJl mentpoB cbOopa
JAHHBIX TIEPBOTO YPOBHSI, HA HUX K€ MPOUCXOAUT 00pabOTKa TaHHbIX. B mieHTpax
cOopa TaHHBIX BTOPOTO YPOBHS OCYIIECTBIISIETCS JOTIOJIHUTEIBHOE arperupoBaHue
U CTPYKTypupoBaHuE HH(opManuu, 3anuch ee B b/l meHTpoB cOopa JaHHBIX
BTOPOI'O YPOBHS.

LlenTpsl cOOpa JaHHBIX, KaK MPABUIIO, BBHITIOJHSIOT TOJBKO (QYHKIMHU cOOpa
u o0paboTku naHHbIX, APMBbI monb30BaTeNe MOAKIIOYAKOTCA K HHUM IO
JokanbHOM cetu. [Ipy HEOONBIIOM KOJMYECTBE CUETYMKOB Ha OOBEKTE IIEHTP
cOOopa TaHHBIX MEPBOr0 YPOBHS MOKET BBINOJIHATH PyHKIIMU APMa.

LlenTpsl cOOpa AaHHBIX 1-TO YpOBHS CBSI3aHBI C LIEGHTpaMu cOOpa JAHHBIX 2-
ro YpoBHS KaHajmamu CBs3u. KaHanbl CBSI3M MOTYT OBITh BBIJCICHHBIMU,

KOMMYTHUPYEMBIMH, NIPSMBIM COETMHEHUEM 10 JTOKAJIbHOMN CETH.
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Uanrp chopa w obpaGotes Bamibe
1-rp ypoaKA © Qrywsieme APMa

Pucynok 5.7. Opranuszanus ACKY?3J ¢ npoBeaenneM aBToOMaTH4€CKOI0 ONPOCa CYETYHKOB
JIOKAJILHBIM HEHTPOM c00pa ¥ 00padoTKM JaHHBIX

CepBep cOopa JaHHBIX IIEHTpa cOopa JaHHBIX 2-TO YPOBHS aBTOMATHYECKU
3amnpaiBaeT Heooxoaumyro uHbopmaruio u3 bJl nentpoB cbopa maHHBIX 1-TO

YPOBHA B COOTBETCTBUHU C YCTAHOBJIICHHBIM PACIIMCAHHUCM.

5.9 Jxonomuueckass IPppekTuBHocth ACKYD mnpombinieHHbIX
NpeanpusiTHl.

Cwmbicn co3panusi U ucnosib3oBanuss ACKYD 3akitoyaeTcss B OCTOSIHHOM

SKOHOMHUH SHEPropecypcoB M (PUHAHCOB TMPEANPHUATHS TPU MHUHUMAIbHBIX

HayaJbHBIX JICHEXKHBIX 3arparax. BemnunHa »sKoHOMHMUYeckoro »ddekra oT
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ucnosib3oBanuga ACKYD nocturaer mo mnpeanpusitusiM B cpeanem 15-30% ot
TOJIOBOTO TMOTPEOJICHUS IHEPropecypcoB, a OKYMAeMOCTh 3aTpaT Ha CO3JaHUE
ACKYD mpoucxomutr 3a 2-3 kBaptasa. Ha cerogusmuuii nenp ACKYD
NPEANpUATUAS  SBISAETCA TEM HEOOXOJUMBIM MEXaHU3MOM, 0€3 KOTOpOro
HEBO3MOYKHO peniaTh Npo0JIeMbl HUBUIM30BAHHBIX PACUETOB 32 SHEPrOPECYPCHI C
UX MOCTaBUIMKAMH, HEMPEPHIBHOM SKOHOMHUH SHEPTOHOCUTENIEH U CHUKEHUS 10U
9HEpro3arpaT B c€0ECTOMMOCTH MPOAYKIIUU TPEATIPUSTHUS.

[lo mepe aBTOMAaTH3alMU TEXHOJOTMYECKHX MPOLECCOB MPEANPUATHS,
CHI)KCHHMSI CTEIEHM YEJIOBEYECKOTO0 Yy4YacTHsl B IIPOU3BOJACTBE M ITOBBIIICHHUS
ypoBHs ero opranuzaiuu ACKYD MOXHO BBOIUTH B OOpaTHBIA KOHTYD
VIOPABJICHHUS SHEPronoTpeOIeHNEM HE Yepe3 HSHepreTUKa-Iucreryepa WiIH
PYKOBOJIMTEIISA, & YEPE3 COOTBETCTBYIOIIME YCTPOMCTBA YNPABICHUS HArpy3KaMU-
perynsitopamMu. Jlo Tex mop, MOKa B TEXHOJOTMU MPOU3BOJCTBA Mpeodianaer
YEJOBEK CO CBOMMH CIIy4alHbIMH BOJIEBBIMHU pemieHussMH, ACKYD coxpanutcs
KAaK aBTOMAaTU3HPOBAaHHAs CHCTEMA, MTO3BOJISAIONIAsA, B IIEPBYIO OYEPE/b, BBIABIATH
BCE TIOTEPU DHEPropecypcoB. YPOBEHb HHEPromnoTpeOIeHUus NpeAnpUsITUS
CKJIaIbIBAaeTCsI M3 JBYX COCTAaBJAIOIIMX: ©0a30BOM W  OpraHU3alMOHHO-
TEXHUYECKOM.

bazoBas cocTaBisiomas ONpenensieTcss IHEProeMKOCThIO YCTaHOBJIEHHOTO
TEXHOJIOTMYECKOro 000pyA0BaHUS.

OpranuzainmonHo-texuuueckass  coctapisitomass (OTC)  onpenensiercs
peXMMaMU JKCIUTyaTallud o0Opy/JOBaHHUs, KOTOpBIE 3a/aloTcs IEPCOHAJIOM
NPEANPUATHS, HUCXOAd M3 NPOU3BOJACTBEHHBIX M JIMYHBIX HHTEPECOB U
noTpedHocTel. M3mMenenune nepBoil 6a30BOil COCTABIISIONIEH SHEPTONOTPEeOIECHUS
TpeOyeT 3aMeHbl YCTapeBIIUX YHEProeMKOro 000pyI0BaHUS U Texmpoliecca Ooee
COBPEMEHHbIMM W MEHEE JHEProeMKHMH, YTO CBS3aHO C MOJEpHHU3AIMEH
MPOU3BOJICTBA M TPUBJICYEHUEM KPYIHBIX MHBECTHUIIMI, YTO B YCIOBHUSAX HaIlel
HSKOHOMUKH TMpobnematnyHo. [losTomy HeoO6XoaumMo oOpaTuTh BHUMaHHE Ha
BO3MOXXHOCTH MuHUMU3aMu OTC ypoBHS sHepronoTpeOieHus NpearnpHusTus,

KOTOpasi He TpeOyeT KPYIHBIX JIEHEXKHBIX 3aTpaT, HO NpHU peaau3aluud JaeT
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ObICTpBIA TpakTUYecKuil A(PexT. 3amMeThM, YTO AaKTyaJbHOCTh MUHUMU3ALNH
TOM  COCTaBJIAIONIEH  COXpaHseTCs M IOCIe  COKpalleHus  0a30BOro

HHEPronoTpedIeHns B pe3yabTaTe MOACPHU3AIIUN TPOU3BOICTBA.

| Horceephan |
COCTITNAEN |
| TapwEHoA
| CECTABRARILAA
My 1
CMAHHIIUMEHHG
TEXHRYEGTKDA
CoCTawnmIowan |
S Y

Pidacuros
tagrdhHn
| CSETALFHMIWAR |
| |

—_— .
{ TexHoforMurckan |
[ COCTANRAMWAA |

[ AwumocThan |
COCTARMARILL |

;_- Eé;:xo-:na.u:
| EddTamnmIman |
COCTARNRHHUAR | [

"

Pucynok 5.8

OTC ypoBHs 3HepronoTpedaeHUs NPEANPUATUS, B CBOIO OYepelb, UMEET,
10 KpallHEW Mepe, IIECTb OCHOBHBIX YaCTEM:

1) noroBopHasi, (UKTUBHAS COCTaBISIONIAs CBs3aHA C pacueTamMH 3a
PHEPropecypchl €  IOCTaBIIMKaMH HE 1O  (AKTUYECKUM  3HAUCHUSIM
HHEPronoTpedsieHusl, a MO JOTOBOPHBIM M, KakK MPaBUIO, CYUIECTBEHHO
3aBBILIEHHBIM 3HAUYEHMSIM, YTO MPUBOJUT MOTPEeOUTENS K (DMHAHCOBBIM MOTEPSIM.
Ota cocTaBisOLIas MOTEPh CBOAMTCA K MUHUMYMY (M JaXke K HYJIO) MpH
opranuzanuu ACKY3D koMMepuecKkoro yJera;

2) tapudHas COCTaBIAIONIAs, CBA3aHHAs C pacueTaMH 3a SHEPropecypchl C
MOCTAaBIIMKOM TO (PaKTUUECKMM 3HAUEHHUSM SHEPronoTpedsieHrs, HO HE IO
caMOMYy BBITOJAHOMY JUisi TOoTpeOuTenss Tapudy u3-3a OTCYTCTBUS Yy4YeTa,
CIOCOOHOTO peajn30BaTh O3TOT Jy4yIIMA Tapud. DTa COCTaBIsOLIas MOTEPh
cBoauTCs K Hymto nipu opranuzanuu ACKYD kommepueckoro yyera, ciocoOHOM

OTCIICKUBATD JTIOOBIC IEHCTBYIONINE U TIEPCTICKTUBHBIC TapUQHI;
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3) pexuMHO-TapudHas COCTaBJAIONIAsA, CBSI3aHHAs C BO3MOXKHOCTBIO
U3MEHEHHUSI PEXKUMOB paboThl 000pYyJOBaHUS 10 BpPEMEHHM U BEJIWYUHE
DHEpPronoTpeOieHnss B 3aJaHHBIX 30HAX CYTOK (IIMKOBBIX 30HAX) C LEJIbIO
MUHUMM3AIUU TapUHBIX IUIATEXEH B paMKax OJHOTO M TOro ke Tapuda. Irta
COCTaBJISIIOLIAs IOTEPh CBOAUTCA K MHUHUMyMYy npu opranuzamuu ACKYD
KOMMEpPYECKOTO M TEXHUYECKOTO y4yeTa C DJIEMEHTaMd IPOTHO3UPOBAHUS U
aHaJM3a COCTaBa Harpy3oKk;

4)  TEXHOJOTMYECKas COCTaBJSIONIasi, CBSI3aHHAasi C  HapylICHUEM
TEXHOJIOTMUECKOr0 IUKJIa M HEI(PPEKTUBHBIM HCIIOJIB30BAHUEM O0OPYIOBAHUS.
Ota cocTaBisonias MOTepb CBOAUTCA K MUHUMyMY mnpu opranuzauuu ACKYOD
r1y0okoro (0 YpPOBHSI 1I€XOB, YYaCTKOB M KPYIHBIX DHEPrOyCTAHOBOK)
TEXHUYECKOTO y4eTa C B BEICHHEM XO3pacueTa II0 3HEpPropecypcaMm MEXay
NOJPA3ICNCHUSIMA TPEANPUATAS WIM HOPM TMOTPEOJICHHUS SHEPropecypcoB
NO/IPa3ICICHUSMU PEATPUSITHS;

5) NTMYHOCTHAs COCTABJIAIOIIAsA, CBA3aHHAs C MCIOJIb30BAaHUEM MEPCOHAIOM
MIPOU3BOICTBEHHOIO O0OPYAOBAHMS B JIMYHBIX IIEJISIX. JTa COCTABIIAIONIAs MOTEPh
cBoauTCs K MuHUMyMy Tmpu opranuzainuu ACKYD riay0okoro TEeXHHYECKOTO
y4eTa ¢ pacueToM peasibHbIX YJEIbHBIX HOPM Ha BBITYCK €UHUIBI IPOIYKIIHH;

6) Oecxo3Has COCTaBJSIOIIAsl, CBSI3aHHAsA C HE3aMHTEPECOBAHHOCTHIO,
Oe3pa3nyreM MepcoHaja Ha padoyMX MecTax K PHEpPromorepsiM pa3HOro BHJA.
OTa COCTaBIAKOWIAS CBOAUTCA K MUHUMyMy npu opranmsauun ACKYD
TEXHUYECKOT0 y4eTa C BBEJEHUMEM BHYTPEHHErO XO3pacyeTa I0 dHepropecypcam
MEXy MOAPA3JICICHUSIMU MPEINPUITHS WIM HOPM MOTPEOICHHS] SHEPTOPECypPCOB
NOJApA3ICNCHUsIMA  NPEANPUSATUS  [PU  MaTepUAIbHOM  CTUMYJUPOBAHUU
pabotHukoB 1o mokazaHusM ACKYD 3a skonomuio »sHepropecypcoB. Ha
pPa3IMYHBIX  MPOMBIIIJIEHHBIX  MOPEANPUATHSAX  YKa3aHHbIE  COCTAaBIIAIOIINE
SHEPronoTeph UMEIOT pa3HbId ylelbHbIN Bec B paMkax OTC, HO B 1[EeIOM MOTYT
nocturatb 15-30 w Oojee MPOIEHTOB OT OOIIET0 JHEPromoTpedIeHus

MPEANPUATHS.
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Y‘IGT, KOHTPOJIb 1 MUHUMH3AIUA ITUX COCTABJIIOINNUX BO3MOKHBI TOJIBKO
IIPpU AaBTOMATU3AIINH SHEProyucTa U ABJISIOTCA OI[HOﬁ N3 T''TaBHBIX ueneﬁ CO31aHus

ACKYD Ha npeanpHsITUi U €ero 00beKTax.

5.10 DuyieMeHTHI CHCTEMBI y4eTa 3JIEeKTPOIHEPI U M.
OcHoBoii cuctembl ACKYD sBastores:
e 1puOOpPHI yUeTa AIEKTPUIECKON YHEPTHUH;
® 3MEPUTEINIbHBIE TPAHCHOPMATOPHI;
® CME)KHBIE DJIEMEHTHI CUCTEMBI YUETa SJHEPIEeTUUECKUX PECYPCOB.

PaccmoTpum TpeOoBaHUS K HUM.

5.10.11Tpubop yuera 3MEKTPUIECKON SHEPTUH

[Ipubop yuera >IEKTPUYECKOM DHHEPruM — CHEUUaIbHBIA HpPHUOOD,
IIPEIHA3HAYCHHBIA JUII U3MEPEHUS pacxoJa JJIEKTPOIHEPIHMHU IEPEMEHHOTO WU
NOCTOSTHHOTO ToKa. [IpuHIMm paboThl 3JEKTPOCUETUYMKA 3aBUCUT OT THIIA
KOHCTPYKI[MU camoro npudopa.

Tak, B 3JEKTPUYECKOM CYETUYMKE HHIYKIHMOHHON CHCTEMBI IIOJBHYKHAS
YacTh BpAIAETCS BO BpEMsl MOTPEOJICHUS DIIEKTPOIHEPTUHU, PacXoj] KOTOPOu
ONpeeNsieTcsl MO MOKa3aHWsSIM CYETHOro MexaHu3ma. JIuck Bpamjaercs 3a cuer
BUXPEBBIX TOKOB, HABOJMMBIX B HEM MArHUTHBIM IOJEM KAaTYIIKH CUYETYHKA.
MaruuTHoe mMoJjie BHUXPEBBIX TOKOB B3aMMOJIEUCTBYET C MAarHUTHBIM IOJIEM
KATYyLIKW CYETYMKA. B 3JIEKTpUYECKOM CUETUMKE JIEKTPOHHOIO THIIA IEPEMEHHBIN
TOK M HaNpsOKEHUE BO3JEUCTBYIOT Ha TBEPIOTENIbHBIE (3JIEKTPOHHBIE) 3JIEMEHTHI
JUISL CO3/[aHMsI Ha BBIXOAE MMIIYJIbCOB, YHCIO KOTOPBHIX MPONOPLUUOHAIBHO
MU3MEPSAEMON aKTUBHOM SHEPTHUH.

Tpebosanus k pacuemuvlm cuemyuKam 31eKmpuiecKol SHepeul

Jlig y4yeTa 3NeKTpUYEeCKON SHEPrHuH MCHOJB3YIOTCS MPUOOpHI yuyeTa, THUIIbI
KOTOPBIX YTBEPXACHBI (eaepaabHbIM OPraHOM HCHOJHUTEIbHOW BJIACTU IO
TEXHUYECKOMY PEryJMpPOBAHUIO U METPOJOTMU U BHECEHBI B TOCYAapCTBEHHBIN

PEECTp CPEIICTB UBMEPECHUM.

174



Texnuueckue napameTpbl U METPOJIOTHUYECKUE XAPAKTEPUCTUKN CUETUYHMKOB
AIEKTPUUECKOM SHEPIHH JIOJDKHBI COOTBETCTBOBaTh TpeboBaHusMm ['OCT 52320-
2005 Yactp 11 «Cuaerunku snexktpudeckoit sneprun», [OCT P 52323-2005 Yactp
22 «CraTnyeckue CYETYMKM aKTUBHOM SHEpruM kiaccoB To4HOCTH 0,2S u 0,5S»,
I'OCT P 52322-2005 Yacte 21 «Cratuueckue CUYETYHMKHA AKTUBHON DSHEPIruUu
KJIaccoB TOYHOCTH 1 u 2» (mns peaktuBHOM sHeprun - ['OCT P 52425-2005
«CTaTu4ecKre CYETUUKU PEAKTUBHON YSHEPTUNY).

Kaxnp1ii ycTaHOBIECHHBIM PAacYETHBIA CUETYMK JOJDKEH MMETh HAa BHHTAX,
KpEIAIUX KOXKYX CUETUHKa, MIIOMOBI ¢ KJIEHMOM TOCIIOBEPUTEIS, a HA 3aKUMHOM
KPBIIIIKE - MJIOMOY CETEBOM OpraHU3allUu.

Ha BHOBBL ycTaHaBIMBaeMbIX TpeX(a3HbIX CUETUYHMKAX JOJDKHBI OBITh
MIOMOBI TOCYJAPCTBEHHOM IMOBEPKHU C JIaBHOCTHbIO HE OoJiee 12 mecsieB, a Ha
0JIHO(a3HBIX CYETUHMKAX - C IABHOCTHIO HE OoJiee 2 JeT.

OCHOBHBIM TEXHUYECKUM MapaMETPOM 3JIEKTPOCUETUMKA SIBIISICTCS «KJACC
TOYHOCTH», KOTOPBIM YKa3bIBA€T HA YPOBEHb MOTPEIIHOCTH M3MEPEHUM mpudopa.
Knaccel TOuHOCTM TpUOOPOB yueTa ONPENCNSIOTCS B COOTBETCTBUU €
TEXHUYECKUMU pErjaMeHTaMd U MHBIMH 00S3aTeIbHBIMU  TPEeOOBAHUSIMU,
YCTaHOBJICHHBIMHU JIJIs1 KJIAaCCU(UKAIIUU CPEJICTB U3MEPECHHUIA.

JlomycTuMble  KJacChl TOYHOCTH  PACUYETHBIX CYETYMKOB  AKTUBHOMU

AIIEKTPOIHEPTUH ISl PA3IMYHBIX 00BEKTOB YUeTa U MOTPEOUTENEH:

Kareropus YpoBeHb [Honxmouenune | AnprepHatuBHoe | Kiacc TouHoctu
notpeduTenei HaNpsUKEHUs YCIIOBUE
I'paxxnane- He nmeet | He AMEET 2.0 u BbIIIIE
HOTpeOUTENN 3HAYECHUS 3HAYEHUs
Mmuoroxksaptuphsie | 0,4 kB 1 HUke | HOBoE pu 3ameHe | 1.0 u BeIIE
KUJIbIE ToMa BBIOBIBIINX u3
IKCILTyaTaluu
puOOpoB yyeTa
[TorpeGutenu 35 kB U | HOBOE npu 3aMEHEe
opuauyeckue W | Hmwke/1.0 u BBIOBIBIIINX u3
IIPUPABHEHHBIE K | BBILIE IKCILTyaTaluu
HUM uIa puOOpOB yuera
MOIIHOCTBbIO MEHEE
670xBt
1.0 u Bbire 0.5 S u
BbIILIE
[Torpedutenu He HUMEET | HOBOE pu 3amene | [lpubopsl  yuera
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IOpUIUYECKUE U
NPUPAaBHEHHBIE K
HUM JULa
MOII[HOCTBIO HE
Mmenee 670 kBt

3Ha4YCHUA

BBIOBIBIIIX

us3

HKCIUTyaTallu
puOOpoB ydyeTa

ITO3BOJISIONINC
U3MEPATH
II0YaCOBBIC
00BEMBI
noTpebIeHus
BJIEKTPUYECKON
SHEPruM, Kjacca
tounoctu 0.5S m
BBIIIIE,
o0ecreunBaroIe
XpaHeHue
JaHHBIX 0
II0YaCOBBIX
o0beMax
noTpeOIeHus
AIIEKTPUYECKOU
SHEPTUU
IOCJICTHUE
120quen.

3a

[TIponsBoauTenu
ANEKTPUYECKON
SHEpPruu

He UMeeT
3HAYEHU

He
3HAYECHUSA

HUMCCT

He
3HAYECHUS

HUMCCT

[Tpubops! yuera ,
MIO3BOJISFOIIINC
U3MEPSATh
MI0YaCOBBIE
00BbEeMBI
IPOM3BOJICTBA
AIIEKTPAYECKOU
JHEPruM, Kiacca
toyHoctu 0.5 S u
BEIIIIC,
obecrnieunBaroIIne
XpaHeHUe
TAHHBIX 0
MTOYACOBBIX
o0Bemax
noTpebneHus
BIIEKTPUUECKON
SHEPTUU
MOCTICTHHE
120nueit u Gonee
WM BKJITFOYCHHBIC
B CUCTEMY yUeTa.

3a

ITprOopbl KOMMEPUECKOTO ydyeTa IEKTPOIHEPTUHU, pabOTaIOIINE B COCTaBE

ACKYD u sBrnsmommecss UCTOYHUKaMu TiepBudHOU wHbopmarmu miass ACKYD,

JOJIKHBI YAOBJICTBOPATEH CIICAYIOINMM OCHOBHBIM Tpe6OBaHI/I$IM 1 00€eCIIeYnBaTh:

® ydYeT AaKTHUBHOM (B OJHOM WM JBYX (MpU HEOOXOIUMOCTH)

HalpaBJICHUSX) U PEAKTHUBHON (B JBYX HAIPABIICHUSX) DHEPTUU U
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MOIIIHOCTH;
HaJu4he BBIXOJOB  (MHTEpEHCOB) TOBEPOYHBIX  HMITYJIHCOB
(TIpOMOPIMOHATIBHBIX U3MEPSIEMBIM BEIIMUMHAM) MJI1 KaXJ0ro U3
BHJIOB U3MEPSEMOU SHEPTUH;

BBIYMCIICHUE [apaMETPOB JHEPromnoTpeOseHUus 3a TEeKylue |
MPOLLEIINE CYTKH, MECSI], CE30H, T'OJI;

BBIYKCIICHUE U (PUKCAIUIO CPETHEN MOITHOCTH 3a UCTEKIINE M0I4aca;
BeJIcHUE rpaduKa Harpy3Ku;

MEPUO]I UHTETPALIMU U3MEPSEMBIX BEJIMUUH ¢ MHTEpBaioM 1, 3, 5, 10,
15, 30, 60 MuH.;

COXpaHHOCTh MH(POpPMAIIUU HE MEHEE YeM 3a MocienHue 45 CyToK;
dbopmupoBaHue 0a3bl JAaHHBIX PE3YJIbTATOB y4yeTa C 0O0s3aTelbHOU
NPUBS3KOM BEJIMYMH KO BpPEMEHU H3MEPEHHM W XpaHUTh HX B
SHEPrOHE3aBUCUMON MaMSITH;

OTCJIC)KMBAHUE TPEBBINICHUSI 3aJaHHOTO TMpejesa MaKCUMaJIbHOU
Harpy3ku (110 aKTUBHOW HEPTHUH);

HAJIMYUE 3alIUTHI (MapoJibHAs, MEXaHWYeCKas OJOKHpOBKa (I1omoa))
OT HECAaHKIITMOHUPOBAHHOTO U3MEHEHUS TTapaMEeTPOB;
ABTOMATHYECKUN MEePexX0/ Ha JIETHEES/3UMHEE BpeMs;

MOJKJIFOUEHUE BHEIIIHETO PE3EPBHOTO DJICKTPONUTAHUS;

JIOKaJIbHYI0 KOMMYHHUKAIIMIO C KOMITBIOTEPOM W/WJIM TIEPEHOCHBIM
MIPOTPaMMaTOPOM-CUMUTHIBATENIEM Yepe3 ONTOMOPT U TUCTAHIMOHHOE
CUUTHIBAHUE HaKOIJICHHOU uHbopMaIuu CpencTBaMu
(mpeAnoYTUTENbHO TI0 HU(POBBIM KaHajaM Tepefadyd JTaHHbIX RS-
232 umu RS-485 (RS-422);

MOTPEIIHOCTh X0J1a BHYTPEHHETo TaiiMepa He Ooiiee 0,5 CeK. B CyTKHU
U UMETh BO3MOXXHOCTh BHEIIIHEH CHHXPOHHU3AIMHM X0Jl1a BHYTPEHHETO
Tanmepa;

BEJICHHE «OKypHaJla (PUKCaIlui HECTAHJAPTHBIX CUTYyaIui (COOBITH )»
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IPOrpaMMHUPYEMYIO MTOCIEI0BATEILHOCTh COOOIIEHUI;
paboTOCIIOCOOHOCTh TIPH TEMIIEpPAType OKPYKAIOLIETO BO3AyXa OT -
25°C ngo +55°C;

CPOK CiIy>kObI HEe MeHee - 20 JieT;

MEKIIOBEPOYHBIN UHTEPBAJI - HE MEeHee 6 JIeT.

JUCILICH: MHOTOCETMEHTHBIN (OMIIMOH C OJACBETKOMN);
KOHCTPYKTUBHOE  HCIOJIHEHUE CYETYMKA JIOJDKHO  TOJHOCTBIO
COOTBETCTBOBaTh  TPEOOBAHMUSIM  HANICKHOCTH, MPOCTOTHI U
0€30MacCHOCTH AKCILTyaTalluH, peI0TBpaICHUS
HECAHKIIMOHUPOBAHHOTO JI0CTYIIA;

HE3aBUCUMO (OJHOBPEMEHHO) pabOTaIOIIUX KOMMYHUKAIIMOHHBIX.
uHrepdeiica;

He3aBHcUMas paboTta onTudyeckoro wuHTepdeiica u  uHTEpdeiica
nepenayu gaHHbeix RS;

MporpaMMHOe o0ecrieueHre npudopa yuera.

[Iporpammuoe obecrniedenue nmpudopa ydeTa T0KHO 00eCTIeunBaTh:

IpOrpaMMUPOBAaHUE CUETUMKA
CUMTHIBAHME JAHHBIX, MPOCMOTP JAHHBIX B 3KCIUIyaTallUOHHOM
pexxume (MTHOBEHHBIC JTAHHBIC)

JTOKYMEHTUPOBaHUE TaHHBIX, BO3MOYKHOCTh KOHBEPTALIUU
nH(pOpMauu B OJUMH M3 PacHpOCTpaHEHHbIX GopmaToB(*.xls, *.csv,
* . txt)

BO3MOYHOCTh AKCIIOPTA/UMIIOPTA (mepeHoca, no0aBJeHNU ,

oOHOBJIEHUS1) 0a3 JAHHBIX, YCTAHOBJICHHBIX Ha Pa3HbIX KOMIIBIOTEPAX

Knaccugurayusa cuemuurxos snexmposnepeuu

[To Tuny noaxiro4YeHUs:

CUCTYMKH IIPSAMOTIO BKIIOYCHHA B CUJIOBYIO IICIIb,

CYETYMKU TPaHCPOPMATOPHOTO BKJIIOUCHHMS, TMOJAKIIOYAEMbIe K
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CUJIOBOM Lenu yepes CIIEIHAJIbHBIC MU3MEPUTEIbHBIE
TpaHCHOPMATOPHI.
[1o n3MepsieMbIM BETUUHHAM:
e oaHo(daszubie (M3MepeHue nepeMennoro Toka 220B, 501'm);
e Tpexdasznbie (380B, 50I'm). CoBpeMeHHBIC 2JIEKTPOHHBIE TpeX(a3Hbie
CUETUYHKHU TOACPKHUBAIOT OJHO(A3HBIN yUeT.

Ilo koHCTpYKIIMK:

1.  Huoykyuonmsie (2JIEKTPOMEXaHUYECKUE  DJICKTPOCUETYUKH) -
ANEKTPOCYETUYHKHU, B KOTOPBIX MAarHUTHOE MOJI€ HEMOJBUKHBIX TOKOIPOBOISIINAX
KAaTyIIEK BJMSET Ha TMOJBMXKHBIM 3JIEMEHT U3 MPOBOASUIEIO Marepuana.
[ToBUKHBIN 3JIEMEHT MPEACTaBIAET COOOM TUCK, IO KOTOPOMY MPOTEKAIOT TOKH,
WHAYLIMPOBAaHHbIE MAarHUTHBIM ToJieM KaTymek. KomaudyecTBo mnoTpedieHHON
AIIEKTPO3HEPTUH, B 3TOM CcCllydyae, NPSAMO MPONOPLHUOHAIBHO YHCIy OOOpPOTOB
JTUCKA;

2. DnekmponHvle (CTaTUYECKUN DIEKTPOCUYETUMK) - DIEKTPOCUETUYHUKH, B
KOTOPBIX IIEPEMEHHBI TOK WM HANPSKEHHE BO3ACHCTBYIOT Ha TBEPIOTEIbHBIC
(3NIEKTPOHHBIE) 3JEMEHTHI JIsl CO3[IaHUs HA BBIXOJE MUMITYJIbCOB, YUCIO KOTOPHIX
MIPONIOPLUMOHAIIBHO  U3MEPSEMOM  aKTUBHOM »JHepruu. [pyrumu cioBamy,
U3MEPEHUsS] AaKTUBHOM DSHEPrUM TAKUMHU DIIEKTPOCYETYMKAMU OCHOBaHbI Ha
npeoOpa30BaHUM aHAIOTOBBIX BXOJHBIX CUTHAJIOB TOKA W HANPSYKEHUS] B CYETHBIN
UMITyJIbC. VI3MEPUTENBHBIN 3JIEMEHT 3JIEKTPOHHOI'O 3JIEKTPOCUETUYMKA CITYKUT IS
CO3JaHMs HA BBIXOJI€ UMITYJIbCOB, YACIO KOTOPBIX MPONOPLUUOHAIBHO U3MEPSIEMOM
AKTUBHOMU DHEPIUM. CuetHbl MEXaHU3M [IPEICTABIAET coboit
AIIEKTPOMEXAaHUYECKOoe (MMEeT TMPEUMYLIECTBO B O0OJACTSIX C  XOJOJHBIM
KJIMMaTOM, MpU YCIOBUU YCTAHOBKHM MpUOOpa HA YIHWIE) WIA 3JIEKTPOHHOE
YCTPOMCTBO, COAEpIKAIEe KAK 3alIOMUHAIOIIEE YCTPONUCTBO, TAK U AUCILIEH;

3. [Tubpuouvie cuemuuxu s1eKkmpodHepeuy - PEIKO UCIOIb3yeMbIN
MPOMEKYTOUHBII BapuaHT ¢ LHUQPPOBBIM HMHTEp(HENHCcOM, U3MEPUTETHLHON YaCThIO
WHIYKIIMOHHOTO WJIM BJEKTPOHHOIO THWIA, MEXAHHUYECKHUM BBIYMCIUTEIbHBIM

YCTPOMCTBOM.
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B nmocnenHee BpeMs  MHAYKUHMOHHBIE (MEXaHUYECKHE) CUETUUKHU
AIEKTPOIHEPTUHN CTAHOBSTCA MEHEE MOIYJSIPHbI U MOCTEINEHHO BBITECHAIOTCA C
PBIHKA 3JIEKTPOHHBIMU CUETUYMKAMU BCJICICTBUE UX HEJOCTATKOB:

® OTCYTCTBHE BO3MOKHOCTH aBTOMATHYECKOTO TUCTAHIIMOHHOTO CHATHS
MMOKa3aHUM,

® OJHOTapU(HOCTD,

e (0oJIbllIME MTOTPENTHOCTH YUETa,

e [UIOXAas 3alllUTa OT XUIIEHUS JICKTPOIHEPIHUH,

e HU3Kas PYHKIMOHAIBLHOCTD,

® HeylnoOCTBa B YCTAaHOBKE U OKCIUTyaTalldd [0 CPaBHEHUIO C
COBPEMEHHBIMH JIEKTPOHHBIMU MPUOOpaMHU.

OCHOBHBIM JOCTOMHCTBOM 3JIEKTPOHHBIX 3JEKTPOCUETUUKOB SIBIISIETCS
BO3MOYKHOCTh y4eTa AJIeKTpOosHepruu no auddepeHupoBaHHbiM Tapudam (0aHO-,
JIBYX- U O0oJiee TapuHblif). [[pyrumMu ciioBamMu, CYETYMKH TAHHOTO TUIIA CIIOCOOHBI
3allOMUHATh M TIOKa3bIBaTh KOJMYECTBO HCIIOIb30BAHHON JJIEKTPOIHEPTHH B
3aBUCUMOCTH OT 3alpOrpaMMHUPOBAHHBIX MEPHUOJIOB BpeMeHU. MHoroTapudHbIi
y4eT JIOCTUTAeTCs 3a cueT Ha0opa CUETHBIX MEXaHU3MOB, KaXKIbI U3 KOTOPBIX
paboTaeT B yCTaHOBJICHHBbIC UHTEPBAJIBI BPEMEHH, COOTBETCTBYIOIINE PA3TUYHBIM
Tapudam. DJIEKTPOHHBIE SJIEKTPOCUETUMKH 3HAUYUTEIBHO 00Jiee HOJTOBEYHBI,
UMEIOT OOJIBIIINN MEKITOBEPOUHBIH niepuoy (4-16 ner).

NHnykimoHHble TpUOOPHI TPU KOHCTPYUPOBAHUU HE OBLIIM pacCUMTaHbI Ha
HaJW4Yue B KBapTUpax OOJBIIOTO KOJWYECTBA MOIIHBIX OBITOBBIX MPUOOPOB U
3a4acTyl0 HE BBIICPKUBAIM HArPy3KH, B TO BPEMSI KaK JJICKTPOHHBIE CUETUHKHU
ropaszfo 0osiee yCTOMUMBHI MIMPOKOMY JMAa3oHy Harpy3ok B cetu. Kpome Toro,
MOMUMO OYEBHUIHBIX TEXHUYECKHX MPEUMYIIECTB, YIYUYIIEHHOTO JW3aiiHa, pOCT
MOMYJISIPHOCTH  DJICKTPOHHBIX CYETYUKOB OBLT OOYCIOBJIEH M TIOCTETICHHBIM

CHM)KCHHNEM UX CTOMMOCTH Ha PBIHKC.
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5.10.2M3mepuTenbHbie TpaHCHOpPMATOPHI

N3meputenbHble TpaHCPOpPMATOPHl TOKA MO TEXHUYECKUM TpeOOBaHUSIM
nomxHbl coorBeTcTBOBaTh ['OCT 7746-2001(«Tpanchopmaropsr Toka. O6rime
TEXHUYECKUE YCIOBUS).

Knacc  tounoctu  TpaHchOpMaTopoB TOKa U HAmpsDKEHUS — JJIA
NPUCOEANHEHUS PACUETHBIX CUETYMKOB IJIEKTPOIHEPTHH JOKEH ObITh He Ooisee
0,5.

JlommyckaeTcsi TpHUMEHEHHWE TpaHCc(POpMaTOpoB TOKAa C 3aBBIMICHHBIM
KO3(pGUIUMEHTOM TpaHcpopMmaluu (IO YCIOBHSIM DJIEKTPOJUHAMUYECKOH U
TEPMHUUYECKON CTOMKOCTH WJIM 3alUThl LIMH), €CIM IPU MaKCUMaJIbHON Harpyske
MPUCOEANHEHUSI TOK BO BTOPUYHOM 0OMOTKE TpaHcopmaropa Toka Oyaer
cocTaBisiTh He MeHee 40% HOMMHAJIBHOIO TOKA CUETYMKA, a NMPUMHUHHUMAIbHON
paboueii Harpy3ke - He MmeHee 5%.

[IpucoeanHeHne TOKOBBIX OOMOTOK CYETYMKOB K BTOPUYHBIM OOMOTKaM
TpaHC(OPMATOPOB TOKA CIEIYEeT MPOBOAUTH, OTAEIBHO OT LENEW 3allluThl U
COBMECTHO C 3JIEKTPOU3MEPHUTEIHLHBIMU MTPHOOPAMHU.

Hcnonb30BaHne NMPOMEKYTOUHBIX TPaHC(HOPMATOPOB TOKA JIJIsl BKIIOUEHUS
pacUeTHBIX CUETYHKOB 3aIPEIACTCS.

W3meputenbHble  TpaHcPoOpMaTOphl  HANPSHKEHUS 1O  TEXHUYECKUM
XapaKkTepUCTUKaAM JOJKHBI COOTBETCTBOBATh Irocrt 1983-2001
(«Tpanchopmaropsl HanpskeHus. OOIIMe TEXHUYECKUE YCIOBUSD).

Harpy3ka BTOpUYHBIX OOMOTOK HW3MEPHUTENBHBIX TpaHCHOPMATOPOB, K
KOTOPBIM TPHUCOEAUHSIIOTCS CUETYMKH, HE JOJDKHA MPEBBINIATh HOMHHAJIBHBIX
3HAYCHUM.

Ceuenne u AMMHA MPOBOJAOB M Kalesel B IEMSAX HANpPSDKEHUS PacUETHBIX
CUETYMKOB JOJDKHBI BBIOMPATHCS TAKHUMH, YTOOBI MOTEPU HAMPSDKEHUS B ITHX
Hernsix coctaBisuin He Oosee 0,25 % HOMUHAIBHOTO HANPSXKEHUs TPU TUTAHUU OT
TpaHcopmMaTopoB HampsbkeHus: kiacca tounoctu 0,5. Jns obecrieueHus: 3TOro
TpeOOBaHUS OMYyCKaeTCsl MPUMEHEHUE OTIEIBHBIX Kabesei oT TpanchopMaTopoB

HaIIPSAKCHUA 10 CHCTUYHUKOB.
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5.10.3Mecta ycTaHOBKH ITPUOOPOB ydeTa

CueTunku  JJI1  pacyeTa  DJIEKTPOCHAOXKAIOIIEW  OpraHu3alud  C
NOTPEOUTENSIMU  DIIEKTPOIHEPTUUA PEKOMEHIYETCS YCTAaHABIMBAaTh HA TIPAHUILIC
pasznena cetu (o OanaHCOBOM NPUHAJIEKHOCTH) CETEBOM OpraHu3aluu U
NOTPEOUTENS.

B cnydae ecnu pacueTHblii mpuOOp yueTa pPacHoJIOKEH HE Ha TpaHUlle
0amaHCOBOM MPHUHAJJIEKHOCTH DJEKTPUUYECKUX CeTel, 00beM MpPUHATON B
ANEKTPUYECKUE CeTU (OTHMYIICHHON W3 DJJIEKTPUYECKUX CETEH) 3IIeKTPUUYECKON
DHEPIMM KOPPEKTUPYETCS C y4YETOM BEIMYMHBI HOPMATUBHBIX  IIOTEPH
AIIEKTPUYECKON SHEPTUH, BOSHUKAIOUINX HA YYACTKE CETH OT IPaHMIIbl OaJIaHCOBOM
NPUHAIJIEKHOCTH 3JIEKTPUYECKHX CETEed /10 MeCTa YCTAaHOBKM IpubOopa yuera,
€CJIM COTJIAILIEHHEM CTOPOH HE YCTAHOBJIEH HMHOM NOPSNOK KOPPEKTUPOBKHU.
BennunHa HOPMAaTUBHBIX IOTEPH OINPENECHSAETCS B COOTBETCTBUU C METOAUKOU
BBITIOJIHEHNS W3MEPEHUM, COTJACOBBIBAEMOM CTOPOHAMH IO JOTOBOPY U
aTTecTOBaHHOW  (efepaibHbIM  OpPraHOM  HCIOJIHUTENBHOM  BIACTH IO
TEXHUYECKOMY PETYJIIMPOBAHUIO U METPOJIOTHH.

CueTunKH JOJHKHBI pa3MEIaThCsl B JIETKO JOCTYIHBIX AJIsi OOCITy:KUBaHMS
CyXUX IMOMEUIEHUSX, B JOCTATOYHO CBOOOJHOM U HE CTECHEHHOM Jis PaboThI
MecCTe ¢ TemnepaTypoi B 3uMHee Bpems He Huxke 0 °C.

He paspemaercs ycraHaBiauMBaTh CUYETYMKM B IIOMELIECHMAX, IO IO
ITPOU3BOJICTBEHHBIM YCIIOBHUSIM TEMIIEpaTypa MOKeT 4acTo npeseimars +40 °C, a
TaKXXe B IOMEILEHUX C arpECCUBHBIMU CPENAMM.

Jlonyckaercst pa3MEIEHUE CUYETYMKOB B HEOTAIUIMBAEMBIX NOMELIECHUAX U
KOPHUZIOpAX PACHPEACIUTEIBHBIX YCTPOUCTB AJIEKTPOCTAHLUMM M NOACTAHLUM, a
Takke B mKadax HapyKHOW yCTaHOBKH. [Ipu 3TOM TOJKHO OBITH MPETyCMOTPEHO
CTAallMOHAPHOE WX YTEIUICHUE HA 3UMHEE BpPEMS IOCPEACTBOM YTEIUISIOLINX
mKadoB, KOJIMaKoB C MOAOTPEBOM BO3/yXa BHYTPH HUX DJIEKTPUUYECKOMN JIAMITON
WIM HarpeBaTeNIbHBIM  JJIEMEHTOM JJisi  oOecreyeHHs: BHYTPU  KOJIIakKa

MOJIOKUATENIBHOW TeMnepaTypsbl, HO He Boime +20 °C.
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CueTynKkyd JOJKHBI YCTAHABIMBATHCS B IIKadax, Kamepax KOMIUIEKTHBIX
pacnpenenurenbHbix yerpoilcTB (KPY, KPYH), na nanensx, murax, B HUIIAX, HA
CTEHaX, UMEIOIIHX KECTKYIO KOHCTPYKIUIO.

JlonyckaeTcsi KpenieHue CYETYMKOB Ha JCPEBAHHBIX, MIACTMACCOBBIX WU
METaJUIMYECKUX IMUTKAaX. BplcoTa OT moma 10 KOPOOKH 3aKMMOB CUYETUHKOB
noJbkHa ObITh B mpenenax 0,8 - 1,7 m. Jlomyckaercst Beicota meHee 0,8 M, HO He
MmeHee 0,4 M.

B mecTax, rie nMeercs OormacHOCTh MEXaHUYECKHUX MOBPEXKACHUI CUETUNKOB
WM UX 3arpsS3HEHUs, UM B MECTaX, JOCTYIHBIX JIJIsi [IOCTOPOHHUX JIUIL (IPOXO/IbI,
JIECTHUYHBIE KJIETKHM W T.I.), [JS CUETYUKOB JIOJDKEH IMPEayCMaTpUBAThCS
3anuparoiuiics mkad ¢ OKOIIKOM Ha ypoBHE ludepbiata. AHaIOTHUUHbIE TIKA(bI
JIOJKHBI YCTAHABJIMBATHCS TAKXKE JJII COBMECTHOIO pa3MEUICHUSI CUETUYUKOB U
TpaHC(OPMATOPOB TOKAa IMpPHU BHIIOJIHEHHH Yy4Ye€Ta Ha CTOPOHE HHU3LIETro
HaIpsbKeHUs (Ha BBOJIE Y MOTpeOUTENei).

Konctpykiun u  pasmepbl mkagoB, HHUILN, I[MUTKOB H T.M. JOJKHBI
oOecreunBaTh YJOOHBIN JOCTYI K 3aKMMaM CYETYMKOB U TpaHC(HOPMATOPOB TOKA.
Kpome toro, nomkHa ObITh 00ecriedyeHa BO3MOKHOCTh Y0OHOH 3aMEHbI CUETYHMKA
Y YCTAaHOBKHU €ro ¢ YKJIOHOM He Oosiee 1°. KoHCTpyKLHMs €ro KperjaeHus: J0JKHA
o0ecreynBaTh BO3MOKHOCTh YCTAHOBKHM M Ch€Ma CUETUYHMKA C JIMIIEBOW CTOPOHBI.

Jlyist 6e30macHOM YCTaHOBKH U 3aMEHBI CUETYMKOB B CETSAX HAIMPSHKECHUEM JI0
380 B pgomkHa mnpenycMaTpuUBATBCS BO3MOMKHOCTb OTKJIIOUEHHUS CUETUHKA
YCTAaHOBJICHHBIMU JI0 HEro Ha paccTtosiHuu He Oonee 10 M KOMMYyTallMOHHBIM
anmapatoM Wik npegoxpaHutensmMu.  CHSITHE — HanpsDKEHUs  JOJIKHO
peaycMaTpuBaThCs CO BeeX (a3, MPUCOCTUHIAEMbIX K CUETUHKY.

Tpancpopmaropsl ToKa, UCTIOIb3yEeMbIE JJISI PUCOSANHEHHS CUETYNKOB Ha
HanpspkeHu 70 380 B, MOJDKHBI yCTaHABIMBATHCSA MOCIE KOMMYTAI[MOHHBIX
anmnapaToB 10 HAIIPABJICHUIO TOTOKA MOILITHOCTH.

5.10.4CmexHBIC 2JIEMEHTHI CHCTEMBI yUeTa SHEPTeTUUECKUX PECYPCOB

Cucrema yueTta SHEPreTHUECKUX PECYPCOB, KPOME CUETYUKOB (PUCYHOK 5.9)

BHGKTpH‘{eCKOﬁ OHCPIUU COACPKUT 3JICMCHTEI IICPCAaYU CUT'HAJIOB, HAKOILVICHUS U
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00pa0OTKM JIaHHBIX Yy4yeTa, a TakXKe CHUCTEM aBTOMATHU3UPOBAHHON 0O0pabOTKHU

MaCCHUBOB JaHHBIX JJIA pacdeTa C 3H€pFOCH36}KaIOIHI/IMI/I HOTpC6HTCJI}IMI/I.
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PucyHnok 5.9. Cxema opranu3anuu nepeaaqu JaHHbIX

Hixe IMPHUBCACHBI OCHOBHOC HA3HAYCHUC U CBOMCTBA DJIEMECHTOB CHUCTEMBI.

GSM-xommyrnuxamop
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QYHKUHOHANbHAA cxemMa GSIM-KomMMyHHKaTopa

Pucynok 5.10. ®ynkuunonanbHas cxema GSM-kommyTatopa
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SBNsETCS OCHOBHBIM CBSI3YIOIIMM 3BEHOM MEXKY JUCIIETUEPCKUM CEPBEPOM
U npubopaMu ydera dIeKTpodHeprur. OH COeAUHSET MEXIy COOOM KaHaIbl CBSI3U
- GSM/GPRS, 433 MI'i, RS-485, Ethernet.

Ha nanueiii MomeHT umeercs nBa tuna GSM-kommyHukatopoB: GSM-

Kommynukatop S (Smart) 1 GSM-Kommynukatop E (Embedded).

\'.a/

GSM-Kommynukartop E USB-kommynuxamop

(Embedded)
Pucynok 5.11. Buast GSM-kommyTaTtopos

KommyHnukartop S (Smart)

GSM kommynukarop S (Smart) (GCS) saBisieTcsi CBSI3YIOIIMM 3BEHOM
MEXIy AUCTIETYEPCKUM CEPBEPOM U PA3IMYHBIMH MpudbopamMu ydeta. st cBsi3u C
JMCTIETYEPCKUM  CEpPBEPOM  MOTYT  MCIIOJIB30BAaThCA  KaHalbl  CBSI3U
GSM/GPRS/CSD w/unu Ethernet (umeercs nBa Bapuanta scrpoennoro [10). GSM
kommyHukarop E (Embedded) npeanasznauen njis BcTpauBanusi B Kopmnyc npubdopa
yuera.

B otinune or GSM koMMyHHMKaTOpa S, OH HE UMEET KOPITyca, BCTPOEHHOTO
aKKyMYJISITOPA, MO3BOJIAET HCMOJBb30BaTh TONBKO OnHY SIM-kapty. [ns cBa3um ¢
nmpubOpoM ydeta ucroibzyercs: uarepdeiic RS-485, pannokanai oTCyTCTBYET.

Bapuant BcTtpoenHoro 110 — «A»: 1j1st ¢BsI3U ¢ AUCHETYEPCKUM CEPBEPOM
ucnois3ytoTcss kaHaibl GPRS (ocHoBHol kanan) u CSD (pe3epBHBIM KaHa).
Unrepdetic Ethernet e ncnonb3yercs.

Bapuant BcTpoeHHoro IIO — «B»: B KauecTBE OCHOBHOTO KaHaJa
ucnionib3dyercst  Ethernet. GPRS  kanman saBnsercs pesepBubiM. CSD  He

UCIIOJIb3YETCS.
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JLotst

oOMeHa JaHHBIMHN C HpI/I60paMI/I ydu€Tta MOI'YyT HMCIIOJIB30BaTbCA

npoBoiHOM (RS-485) u 6GecripoBoaublii (433 MI'1) untepdeicsl.

HNmeeTcss BCTPOECHHBIM AKKYMYJISATOP, KOTOPBIM IO3BOJSET COXPAHATH

pa6OTOCHOCO6HOCTB I[Ipu 1pomnaganuv IMUTaHUA B TCHCHHUC HC MCHCC 24 yacos.

Baxxno ormetuts, yTo GCS 103BOJISIET UCNOJIB30BaTh ABE SIM-KapThl, Ipu

nponajgaHuu cetu ojHoro u3 omnepatopoB, GCS ucnonb3yeT aabTepHATUBHOTO

oreparopa.

GSM-koMMyHUKATOp S COCTOUT H3:

VYpaBasiomero MUKpOKOHTPOJUIEPa;

GSM/GPRS wmonyins, OCyIIECTBISIONIEr0 MpUEM-TIEpeiayy JaHHbIX
yepe3 cetb GSM/GPRS;

Panno-kontpomnepa 433MI'1, OCyLIECTBIISIIOIIETO MpPUEM-TIEpEIAUY
JIAHHBIX Yepe3 JOKaAIbHBIN paanokanant 433MI1;

WNurepdeiica Ethernet

Nurepderica RS-485 mis obecrnieueHrss MPOBOJHOTO COCIUHEHUS C
npubopamMu ydera WM U1 [OPSAMOTro MOAKIOYEHUs (depes
npeobpazoBatens) kK COM/USB nopty koMibroTepa;

AC/DC xonBepTOpa Uil MUTaHHUS YCTPOMCTBA OT CETH MEPEMEHHOTO
TOKa;

AKKyMyJsTOpA;

3apsIHOrO YCTPOMCTBA ISl aKKyMYJISITOPA;

AHTEHHBI 71 paJino-KoHTposuiepa 433MI1;

AnTtennsl cetu GSM.

GSM-kommynukaTop E npencraBiisieT co00¥ CUIIBHO YIIPOIIEHHYIO BEPCHIO

oobraHoro GSM- KomMmyHHMKaTtopa, OH HE UMEET KOpIyca W MpeaHa3HAueH s

BCTPAUBAHUSI B KOPITYC 3JIEKTPOCUYETUHKA.

GSM-kommynukarop E cocTout us:

VYnpagsastoiero MHUKPOKOHTpOJIIEpa (ucmomnb3yeTcs
MukpokoHTposuiep ATMega64(128) komnanuu Atmel);

GSM/GPRS wmoaynsi, OCyIIECTBISIONIETO MpUEM-TIepeaady JaHHBIX
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yepes cetb GSM/GPRS (ucnonb3yercs GSM/GPRS moayns SIM300
kommanuu SIMCOM);

o Hnrepdeiica RS-485 mist obGecrieueHHs] MPOBOJHOTO COCAMHEHHUS C
npuOopoM ydera.

USB-kommynukarop IlpenHasnaueH aisi MOAKIIOYEHUS HOYTOyKa WIU
KOMITbIOTEPA K paguoceTH yactoToi 433 MI 1, cocTosieil U3 pagnoasantepoB 1
PETPAHCIATOPOB.

JlaHHO€ YCTPOWCTBO BBIMIOJIHEHO B OTAEIBHOM METANIMYECKOM KOpITyce,
umeer USB kabenb 11t CBSI3U ¢ HOYTOYKOM WJIM KOMITBIOTEPOM U pa3zbeM st
MOJIKJTIOYCHUS BHEIITHEH aHTCHHBI.

OcHOBHOE Ha3HAYEHUE - MHCTALIAINS PAIUOCETH, TOMCK HEUCITPABHOCTEH B
paauoceTd, aBTOHOMHasi pabora 0e3 wucnonb3zoBanus cereii GSM/GPRS wu
HNuTepher.

Paouoaoanmepwt u pempancisimopol

(DYHKIIHOHEUIBHEUI CXCMa paguoaaairrepa ¢ pE3¢pBHbIM IINTAHUCM

X

Y

[ 220V AC

PaguoapganTtep

Pucynok 5.12. ®yHKkuHoHaIbHasI cXeMa pajgnoajanrepa

CoCTaBIISIIOT HUKHEE 3BEHO B CETH NEpPEIaun IAaHHBIX.

Pamnoamantep paboraer B HE JHUIEH3UPYEMOM YaCTOTHOM JIMAMa30HE
433MI'u. Pagnoagantepbl U pEeTPAHCIATOPHI COCTABJISIOT HUYKHEE 3BEHO B CETH
nepeiaun TaHHBIX.

Pamnoamantep paboraer B HE JHUIEH3UPYEMOM 4YaCTOTHOM JIMAMa30HE

433MTI'u. K ognomy paamoamantepy MOXKHO MOJIKIIOYUTH 10 31 mpubopa yuera,
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HAcTpoWku uHTepdeiica paanoanantepa (CKOPOCTb, MAPUTET) MOKHO H3MEHSTh
JTUCTaHIIMOHHO.
OcHOBHOE OTJIMYHE PAAMOATANTEPOB U PETPAHCIATOPOB 3AKIIOUACTCS B
CJIEIYIOLIEM:

® paaMoaJanTepPhl SBISIOTCS OKOHEYHBIMH YCTPOWMCTBAMHU, KOTOpHIE
MOTYT TpPUHHMMATh JaHHbIE U3 IIEHTpa TOJIBKO IO paJroKaHaly,
nepenaBaTh ATH JaHHbIE Mpubopam yyerta mo uHTepdeiicy RS-485,
OpUHUMATh OT TPUOOPOB yueTa MOATBEPKIACHUE O BBIMOJHEHUU
KOMaHabl M TepeAaBaTh »dSTO TMOATBEPXKACHHE B IEHTP IO
panroKaHaiy;

® DPETPAHCIATOPbI BBINOJIHSIIOT BCE BBILICIEPEUUCICHHBIE (YHKIHMH, A
Tak J>K€ MOTYT TPaHCIMPOBaTh KOMAaHABI JAPYTUM yCTPOMCTBaM
(peTpaHcasTOpaM WM paguoaganTepaM) 1o paguoKaHay.

[Io ymom4yaHWIO BCE HOBBIE YCTPOMCTBA SABIIOTCA paauoamantepamu. s
TOTO YTOOBI  paguoaganTep CTal  PETPAHCIATOPOM, €My  BBIICISETCA
nepcoHaNbHbIN agpec B ceTH. Ilpouenypa BbiaenaeHHs] (OTMEHbI) MEPCOHATBHOTIO
azipeca MPOU3BOJIUTCS AUCTAHIIMOHHO C KOMITbIoTepa. B ofHON ceTn MokeT OBbITh
He Oostee 250 peTpaHCIATOPOB.

B otnuume oT peTpaHCASTOPOB, KOJIWYECTBO PaaoaTaNTePOB OTPAHUYCHO
TOJILKO aJpPECHBIM IMPOCTPAHCTBOM IMPOTOKOJA OOMEHA, KOTOPBIH MPUMEHSETCS
npubopamu yyera.

JIiss  TOBBINIEHUS HAAEKHOCTH PAbOTBI CETH HMMEETCS BO3MOXKHOCTH
pe3epBUpOBaHUs UId  peTpaHcisTopoB. [[ns pesepBupoBaHusi BbIOMpaeTcs
panuoanantep, KOTOPBIM pacmojioKeH PSJIOM C  PETPaHCIATOPOM, WU
YCTAHABIMBACTCS  JONOJHUTEIBHBIM  paauo-ajarrep. Bcee HACTPOUKHU
BBITMIOJIHSAIOTCS TUCTAaHIIMOHHO. B mporecce paboThl pe3epBHBIN pPETPAHCISATOP
MOJKET «Ha JIETY» TOJMEHUTh OCHOBHOH, NIPH 3TOM HE MOTpeOyeTcs H3MEHSTh
MapuIpyT nepeaavn JaHHbBIX.

Panuoanantep coctout us:

e Paguno-xontposepa 433MI'1, OCyHIECTBISIIOMIETO MpUEM-TIEpeaady
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JAHHBIX Yepe3 JOKaIbHbIN paanokanan 433MI1;

e Unrepdeiica RS-485, obecreunBaroniero mpoBOJIHOE COCAUHEHHUE C
npubdopamu ydera U IPYTUMU paano-agantepamu
(perpancisiTopamn);

e AC/DC xoHBepTOpa JUisl MUTAHUSI YCTPOMCTBA OT CETH MEPEMEHHOTO
TOKa;

® AKKyMYJATODA;

e 3apsIHOrO YCTPOKCTBA ISl aKKYMYJISITOPA;

e AHTEHHBI 11 paauo-KoHTposuepa 433MI 1.

B cayudae ecnm pe3epBHBIM aKKyMyJSITOp HE TpeOyeTcsi, €ro MOXHO He
IPUMEHSATh WM UCIHOJIb30BaTh APYTYI0 MOJIM(DHUKALUIO YCTPOWCTBA C MUTAHUEM
TOJIBKO OT JIEKTPUYECKOW CETH, YTO YIIECTBEHHO JELIEBIIE.

Jns mepemaun AaHHBIX IO paguoKaHalny K paauokoHTposuiepy 433MI,
BXOJSIIIEMY B COCTaB paJvoajanTtepa, MOJKI0YAeTCs aHTEHHA, KOTOpas MOXKET
ObITh BHYTPEHHErO0 WM BHEIIHETO HCIHOJHEHUS. AHTEHHa BHYTPEHHETO
UCITOJIHEHHUS], pa3MellaeMasi B KopIyce paauoagantepa, UCIoNIb3yeTCsi B OCHOBHOM
JUISL OpTaHU3alUU CBSI3U BHYTPU OMEILEHU.

BHyTpeHHsI1 aHTEHHA SIBISETCS BCEHANPABICHHOW, MOATOMY H3JE/IME HE
TpeOyeT IOCTHUPOBKM MpPH WHCTALIALMM. J(aHHBIA BapuaHT sBisieTCs HauOoliee
HKOHOMUYHBIM. BHelHue (BBHIHOCHBIE) aHTEHHbI B OCHOBHOM YCTaHAaBJIMBAIOTCS
BHE TMOMEUIEHUI MJi1 YBEIMYEHMs NalbHOCTH CBs3U. Ilpu 3TOM pagmoanantep
UMEET BBICOKOYACTOTHBIM pa3beM, Yepe3 KOTOPbIM MOJKIIOYAETCS] BHELIHSS
aHTeHHa. BHemIHWe aHTEHHBI MOTYT OBITh HANpPaBICHHBIMH WM C KpPYTrOBOM
JUMarpaMMoOl  HamnpaBJICHHOCTH (BCEHANpaBJICHHbIE). AHTEHHa C KpPyroBOM
JUarpaMMol HamnpaBJI€HHOCTH M3JIy4aeT CUTHaJl PaBHOMEPHO BO BCE CTOPOHBI B
TOPU3OHTAJIBHOM TUIOCKOCTU. HampapieHHas aHTEHHA HWCHONb3yeTCs IS

YBCIIMYCHUS JaJIbHOCTH CBA3U B OIMPCACICHHOM HAITPABJICHHUU.
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YCIII (Yempoticmsa coopa u nepeoauu oanHulx)

Pucynok 5.13. Buemnuii Bua YCIL/]

YerpoiictBa coopa u mnepenaun maHHbix (YCIIJl) npennazHaudeHbl s
BBICOKOTOYHOTO KOMMEPYECKOr0 yudeTra MoTpeOsieHus (BbIAauM) JJICKTPUUYECKOU
SHEPTMH W MOIMHOCTH 3a (UKCHPOBAHHBIC HWHTEPBAJIBI BPEMEHH (B YCIOBHSIX
MHOTOTapuU(HOCTH), TEXHUYECKOIO0 y4yeTa ¥ MOHUTOPUHTA 3aJaHHBIX HArpy30K B
pPEKHME peaIbHOTO BPEMEHH.

YCIIJI paccuutanbl [jii TOpUMEHEHUST Ha OOBEKTaX HHEPTeTUKH,
MPOMBIIUICHHBIX  NPEANPUATHSIX, a TakkKe B JPYrMX  OpraHu3alusX,
OCYLIECTBJISIOIIUX CAMOCTOSATEIbHbIE B3aMMOpPACUETHl C TOCTAaBIIMKAMHU WJIU
MOTPEOUTEISIMU DIIEKTPOIHEPTUH.

OYHKIMOHAIBHBIE ~ BO3MOXKHOCTH W MPOU3ZBOAUTEIBHOCTH  MOTYT
HapaluMBarbCs, Kak 3a cyer nepexona or ogHou cepum YCIIJ] k mpyroi, Tak u
MyTEM BKJIIOUYEHHUS TOMOJHUTEIbHBIX MOIYJIEH B KOHTPOJUIEPHI.

Coop nmamneix ¢ YCIIJ, x npumepy, RTU-300 ocymecTBisercss Mo
udpoBeM KaHamam co cueTynkoB Tumna AJIbBOA u EBpoAJIbOA (UPIIC
"rokoBas netis", RS232 u RS422/485) u uMnyabCHBIM KaHajaM CO CUETYUKOB,
KOTOPBIE yJIOBJIETBOPSIOT BCEM TUIIOBBIM TEXHUYECKUM TPEOOBAaHUSIM K CpPEICTBAM
aBTOMAaTU3allUM W ydeTra JJieKkTposHepru u  wmomHoctd i1 ACKYD
SHEPrOCUCTEM.

YCII[ umeror kKoprycHoe ucnoiHenue c¢ 3amurod [P 65 (IEC 529 -

Poccuiicknit 'OCT 14254-80) u mkadHoe wucmnonHeHue c¢ 3amuroit [P 55,
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MO3BOJISIONIEE YCTAHABIMBATh UX KaK HEMOCPEACTBEHHO Ha OOBEKTax, Tak U B
IEeHTpax coopa.

YCII[ cepun HOOMKHBI TOJHOCTBHIO yA0BIAETBOPATH '"[lomokeHuto 00
OpraHM3alid KOMMEPYECKOTO y4deTa JJIEKTPOIHEPTMA M MOIIHOCTH Ha ONTOBOM
peiHKE" ¥ "TUNOBBIM TEXHUYECKUM TpPEOOBAaHUSM K CpPEACTBAM aBTOMAaTU3aLUU
KOHTPOJIL U y4yeTa 3iekTpo3Heprur u MmouiHoctd ainss ACKYD sueprocucrem".
JloikHBI OBITH BHECEHBI B TOCYJIapCTBEHHBIN peecTp CpelcTB u3MepeHuit No
19495-00.

OyukiuoHanbHble  Bo3MoxkHOocTH  YCIIJ[ obecnieunBaeT BBITIOJHEHHE
CIeAYIOMMX (yHKITHI:

e (COop, 0OpaboTKa, HAaKOIJIEHUE, XpaHEHHE U OTOOpaKeHUE JaHHBIX CO
CUETUMKOB  DJIEKTPOIHEPTUU  HU3MEPUTENbHOM  uHdOpMamuu o
NOTPEOJICHHOW M BBIJIAaHHOM aKTUBHOW M PEaKTUBHOW JHEPruu, U
MOIIHOCTH.

e OObeaMHEHUE HU3MEPEHUM, MOJYYEHHBIX CO CUYETYMKOB B E€IUHBIC
IpYNIOBBIE U3MEPEHHUS, COOTBETCTBYIOIINE KOHKPETHBIM OOBEKTaM.

e l3mepeHue sHEpPTUM MO 3aJIaHHBIM TapudaM Ha 3aJaHHOM WHTEpBaJie
BPEMEHU.

e l3mMepeHue cpeaHUMX MOIIHOCTEH Ha JABYX 3aJaHHBIX BPEMEHHBIX
MHTEpBajax ycpeaHenus (Ha ogHom u3: 1,3, 5-x MunytHOM H 15, 30
MUHYTHOM).

e [lomck MakcUMajbHBIX MOIIHOCTEH Ha 3aJaHHBIX HMHTEpPBAJIAX
BpemMeHH. BeneHue apxuBOB 3aaHHON CTpyKTyphl. [lomnep:kanue
€MHOTO CHUCTEMHOr0 BPEMEHHU C LIENbI0 O00ECreYeHUs: CUHXPOHHBIX
M3MEpPECHUM.

e OTcieXUBaHKE MPEBBIIICHUS MOIIHOCTBIO 2-X 33JJaHHBIX JIUMUTOB.

e OroOpakeHre MOKa3aHUW WHIAMKATOPOB CUETYMKA TIO0 H3MEPEHHOM
SHEPTHUH.

o Ilepemaua wundopmaruu ot RTU mno ¢usumyueckol IWHUM, 10
KOMMYTUPYEMOMY WJIHM BBIJIEJIEHHOMY Telae(OHHOMY KaHaly (Wiu
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npyro# ¢pu3ndeckou cpesie) B IeHTp cOopa nHbopMaIuu.

e BBoja, HakomieHue, XpaHeHHE H oOToOpakeHue wuHpopmamuu,
nocrynatomeit u3 RTU, Ha HeHTpaIbHOM ITyHKTE y4eTa.

e 3ammTa U3MEpUTEIbHOM  HWHGOpPMAIMM W METPOJIOTHYECKHUX
xapaktepuctuk HMBK 0T HecaHKIMOHUPOBaHHOTO JOCTyHa W
U3MCHEHHUSI.

e Kontposb padotocnocoonoctu NUBK.

KommyHukarmu
[logxmrouenne BHemHMX ycrpouictB K YCIIJI npowmsBomurca mo
uHTEpPencam:

e RS-232 (6onee 32).

o RS-485/422 (6onee 32).

e Profibus.

o Ethernet.

MakcumanbHasi CKOPOCTh MPHU MOJKIIOUEHUH K MOCJIEI0BATEIBHBIM MTOPTaM
38400 oOwut/c. YcrpoiictBa. moakiarouaeMmble k YCIIJ, MoXHO pa3nenuTh Ha

HECKOJIBKO TPYyIIL:

5.10.5TIporpammuoe obecrieuenne ACKYD (AMMC KYD9)

AUNC KVYD npexacraBisier €000l MHOTOYPOBHEBYIO CHUCTEMY C
pacnpeneneHHON (pyHKIIMEH U3MEpPEHUs U y4eTa U IEHTPAIN30BaHHON (yHKIHEH
cOopa, HakorieHus,, 0OpabOTKH W OTOOpakeHUs JaHHBIX U3MEPEHUM, B COCTaB
KOTOPOU BXOJAT CJIEAYIOIIHNE YPOBHHU:

[lepBbiii ypoBeHb — HHPOpMaUOHHO-U3MepUTENbHbIM KaHan (MHUK),
OTBEYAIOIINN 32 TPOBEIAECHUE U3MEPEHUN.

Btopoit ypoBeHh —  TEXHWYECKMHA KOMIUIEKC  HMH(GOPMAIIMOHHO-
BBIYMCIIUTENbHBIN KOMIUIEKC anekTpoyctaHoBku (MBKD), ocymecTBastomuii
KOHCOJIMJALIMIO, IIEpPEeady U XpaHeHUe JaHHbIX, oaydeHHbIX oT UK.

TpeTtuil ypoBeHb — BBIUUCIUTENIbHBIA KOMIUIEKC BepxHero ypoBHs (M1BK).
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IIpoepammnoe obecneuenue

[Iporpammuoe  oOecrieuenue  (manmee  I10)  mpenHasHaueHo IS
UCITOJIb30BaHUS B COCTaBe ABTOMATU3UPOBAHHBIX  HMH(POPMALIMOHHO-
U3MEPUTENLHBIX CHCTEM KOHTpOJs U ydera anekrposHepruu (AUMC KVYD) B
KauecTBe 0a30BOM POrpaMMbl ONIEPATOPA YUETA.

OHa Mo3BOJISIET OCYIIECTBIATH OMPOC TOYEK y4eTa B aBTOMATHYECKOM HIIH
PYYHOM peXHUMaX, 3aHOCUTh MNPUHATYI0O HHPoOpManuio B 0a3y JaHHBIX,
NPEACTAaBIATh pPE3yJbTaT OMNpoca Ha HKPaHE MOHUTOPA MEPCOHAIBHOIO
komribtoTepa (I1K), hopmupoBatrh 0T4ETHI B 3a1aHHBIX (hopMaTaXx.

OcyuiecTBieHne  oOMEHa  JaHHBIMM ~ BO3MOXKHO  4epe3  JIo0yro
KaHaJ1000pa3yIollylo anmnaparypy, oOpa3yronly MpoBOJHbIE WX OECIPOBOIHbBIC
CHIOCOOBI CBSI3H.

JUIst yajJeHHOro YTEHUSI U COXPAHEHMS B OTYETHBIX (pOpMax JOCTYIEH BEChH
(yHKUIHMOHAJ CUETYMKOB: HEPrUsl HAPACTAIOUIUM HUTOTOM, SHEPTHUsS 32 PACUETHBIE
NepuoJibl, TpoGUIN HArpy30K, MTHOBEHHBIE MapameTpbl 3JIEKTPOCETH, KypHAI
COOBITHH, )KypHaJI TOKa3aTesield KauecTBa 3JIEKTPOIHEPTUU.

[Iporpamma siBIIsIeTCS MHOTOIOTOYHOM M OOECIEYMBAET OJHOBPEMEHHOE
MOoJy4yeHHe NaHHbIX ¢ deTblpex COM-TOpTOB MO YETBIPEM pa3IMYHBIM KaHajlaM
CBSA3H.

Jpyroit 0COOEHHOCTBIO SBISETCS BO3MOXKHOCTh TPYNIUPOBKU CUETYUKOB B
MPOU3BOJIbHBIC OallaHCHBIE TPYMNIBI U THOKOCTh KOH(PUTYPUPOBAHUS OTUYETHBIX
dbopM 7151 TAKUX TPYTIIL.

B 3aBucuMOCTH OT THIIA CYETYMKA MPOrpPaMMa MO3BOJISIET:

e VYcraHaBnmMBaTh M CUWATHIBATh  MapaMeTPbl U PEKUMBI
(GYHKIIMOHUPOBAHUS CUCTUNKA,

e OcyHiecTBIATh MPOCMOTP CYUTAHHOM CO cUeTUYrKa MHGOPMALIHH;

e CozpaBath otuethl B opmarax .xls (MS Excel), .xml , .pdf, .html u
JIp. HA OCHOBE CUMTAHHBIX CO CUETYMKA JJAHHBIX;

e Co3pgaBaTh 0a3y JaHHBIX U BECTH aBTOMATHU3HPOBAHHBIN OMPOC IPYIII

CUCTUMKOB;
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e (OO6ecneunBaeT YTeHue Mpoduist Harpy3ok ¢ Tpex(a3HbIX CUYETUYUKOB
"M230, M233", umeromux IaHHYH (QYHKIUIO C IOCISAYIOIUM
coxpanenueM B b/l;

e OcCylHieCTBISITh ~ MOHUTOPUHI  IAPAaMETPOB  JJIEKTPOCETH  H
AHEPronoTPeOICHUS ISl TPYIIIBI CUETUYMKOB;

e OcyHIeCTBISITh KOHTPOJb 3a COOJIIOJIGHHEM HOPM  KaudecTBa
ANEKTPUYECKON SHEPTHH B SJIEKTPOCETAX IMOTPEOUTENEH;

o [Ilo3BonieT KOHTPOJIMPOBATH PAOOTY JMHHUA CBSI3U, aHAIU3UPYET
NpUYMHBL cOOEB, (QopMUpYyeT crenralibHble (aiabel (J0rdaiib)
OIIMOOK JTUHUI CBS3H,

e OrpaHnuuTh (PYHKIUU NPOrPaMMbl B 3aBUCMMOCTH OT IOJHOMOYHMIA
oreparopa — HUMEETCS TPU YPOBHSA IIOJHOMOYMI: IIOJIb30BATEllb,
oneparop U aAMUHUCTPATOP.

110 ona asmomamuzayuu

[Iporpammuoe obGecnieuenne AMNC KVYD wurpaer kiaoueByr pojb B
KU3HEHHOM IMKJIe (PYHKIMOHUPOBAHMS CUCTEM. 3a MPOILIEIINE IO/l CYETUYUKU
npuoOpenr  MPUHLMIIKAIBHO HOBBIE MapaMeTpbl M, 1O CyTH, CTaju
MUKpOKOMITbIOTEpaMH. [losiBUJIaCh BO3MOYKHOCTh KOHTPOJMPOBATH HE TOJIBKO
noTpedJeHUE SJEKTPOIHEPTUU, HO U OTJENIbHbIC MapaMeTpbl KayecTBa — TOKH,
HaIpspKeHUs!, cIBUTH (a3, yactoTy u T.4. [Ipubopskl yueTa ctaiu npeaynpexaarb o
BHEILIHEM BO3JeMCTBUM Ha HUX. COBpEMEHHbBIE «yMHBIE» MPUOOPHI COOOIIAIOT O
cbosix B paboTe, MPOBOJAT caMOIUMAarHocTuKy. C UX MOMOIIBIO BO3MOKHO
JUCTAaHIMOHHO OrPAaHUYUTh WM TIOJHOCTBIO  OTKJIIOYUTH A0OHEHTa OT
AIIEKTPOIHEPTUH.

Yrobsl  oOecreyuTh  BO3MOXHOCTb  IMOJIHOIIEHHOTO  MCIOJIb30BaHUs
BO3MOXKHOCTEl ~ COBpeMEHHOro  oOopynoBaHusi, MHXEHEpHBIM  IIEHTPOM
«OHEPI'OAYIUTKOHTPOJIby» Opina mpoBeaeHa pa3paboTka MPOrpaMMHOTO
komrmuiekca Resource Data Manager (RDM). RDM mpencraBiser coboi

porpamMMHbIi KoMmiieke BepxHero yposHs (MBK).
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Komriekc HUCIIOJB3YCTCA JIAd pa6OTBI Ha OIITOBOM MW PO3HHUYHOM PBIHKC

anekTposHepruu. Ilpu paspaborke IO ObLT ydTE€H OMBIT MEPEAOBBIX AHAJIOTOB,

KOTOpBIC CCTOAHA MCIIOJB3YIOTCA B MHUPC. Ob6ecneunBaeTCs BO3MOXKHOCTH

06pa6OTKI/I N XpaHCHUA BCCbMa 3HAYHUTCIIBHBIX 00BEMOB I/IH(l)OpMaHI/IH. Kowmmekc

MOET OBITH JIETKO pacminpeH, SABJICTCA OINTHMH3UPOBAHHBIM JIA COBMECTHOM

paboTel ¢ nogasisomuM OonbIIMHCTBOM CY B/, KOTOpBIE MOTYT UCIIOJIB30BATHCS

IIOTCHIOHMAJIBHBIMHU 3aKa34YHNKaMU.

HexkoTopsie ¢pyHKmu nporpammuoro odecriederus RDM:

JTUCTAHIITMOHHOE CUWTHIBAHWE [AHHBIX pE3YyJIbTATOB HW3MEPCHHM
npuOoOpoB

y4deTa SHEpPTOPECYPCOB;

BEJICHUE )KYPHAJIOB COOBITUIA, B TOM YHCIIE€ COOBITHI
HECaHKITMOHUPOBAHHOTO JIOCTYMa (BCKPBITUE KPBIIITKA, HHBEPCHUS (a3
U Tipoyee);

JTUCTAHITMOHHOE YIIPABJICHUE HATPY3KOH M SHEPTOMOTPeOICHUEM;
JTUCTAHITMOHHOE TMapaMeTPUPOBaHUE W KOH(PUTYPUPOBAHHE MPUOOpa
yuera

U ycTpoiicTBa coopa-nepenaun nanubix (Y CILI);

MOHHUTOPHUHT COCTOSTHUSI U3MEPUTETHLHOTO, CB3HOTO U CEPBEPHOTO
000py1OBaHUS;

pacyeT moTeph M CBEACHNE 0aTaHCOB;

BO3MOYKHOCTh OOMEHA JaHHBIMH C IPYTUMHU CEPTUHHUITIPOBAHHBIMH
CUCTEMaMU;

TMOKUH WHCTPYMEHT JUISl CO3/IaHUS OTYETOB;

TUYHBIA  KabuHer aboHeHTa (web-Bepcusi, TPWIOKECHHE IS
MOOHJIBLHBIX

YCTPOWCTB, C BO3MOMKHOCTSIMU aHalW3a TMOTPEOJICHUS W OHJIANH-

OILJIATHI).

195



OO6111ee KOIMYECTBO TOYEK, OMPAIIMBAEMBIX C MOMOIIbIO cucteMbl RDM, Ha
tepputopun Poccuu coctasiser 6onee 340 Thics Y.

[IporpamMmMHOe obecriedeHre KOMMEPUECKOro yuera 3Hepropecypcos RDM
MO3BOJISIET ABTOMATU3UPOBAaTh HauOoJiee TPYJOEMKYI0 YacTh HACTPOUKUA U
AKCIUTyaTalliM CUCTeMbl. Takue Kak BBOJ B CHCTEMY ONUCAHUM OOBEKTOB,
npuOOpPOB M TOYEK ydeTa, WX aTpuOyTOB W TMAPaMETPOB WM aKTyaIM3UPOBATH
JaHHYI0 MHGOPMAIMI0 TOCPEJICTBOM HUMIIOPTa JAHHBIX U3  Pa3JIMYHBIX
HMCTOYHUKOB.

[Iporpammuoe obecneuenrie RDM cnioco6HO paboTtaTh ¢ npubopamMu ydera
u YCIIJI paznuunbiX, HauboJiee pacrpocTpaHeHHbIX B Poccuu, mpousBoautene.
Nx nepedyeHb MOCTOSTHHO PACIIUPSIETCS.

Kaxk TakoBoe nporpamMmmHoe odecrieueHue BepxHero ypoBHs ACKY» nomkHo
uHTerpupoBarcs B APM sHepreTuka, IMO3BOJISIIOIIAE BECTH YYET HE TOJIBKO
NOTPEONEHUs] 3JEKTPOIHEPTHUH, HO U KOHTpoib rpapuka TO ycTaHOBIEHHOrO

3JI€KTpOO60py,ZIOBaHI/I$I, HOPMBI 1 HAJITUYHC 3allaCHBIX yacTeu u T.AO.
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6 IIporuBoaBapuiiHasi ABTOMATHKA YJHEPrOCUCTEM
6.1 IIporuBoaBapuiiHasi ABTOMATHKA B CTPYKTYpe pesieiiHOM 3alUThl
U AaBTOMAaTUKHU
[IpotuBoaBapuiiHas aBTOMaTUKa  —  COBOKYNHOCTb  YCTPOWMCTB,
o0ecrneunBaoIas U3MepeHne U 00paboTKy MapaMeTPOB JIEKTPOIHEPTEeTHUECKOTO
peKrMa DSHEPrOCHUCTEMBI, mepenadyy HWHGOPMAIMKM, KOMAaHJ YMpPaBICHUS W
peanu3alyio YIpaBISIOMIUX BO3JCUCTBUM B COOTBETCTBUM C  3aJJaHHBIMU
QITOPUTMAMH Y HACTPOMKOHN C TICNBIO BBISBJICHHSI, TIPEIOTBPAIICHUS PAa3BUTHS U

JINKBUIAITUH aeapuﬁﬂoeo PCXKHUMa SHCPIroCUCTCMEI.

PeneiiHan sawmra n
ABTOMATHHA

|

Perucrpauma

CerteBan aBTOMATHKA
aBapuitHbX cobbITHiA

Peneiivan 3awmra MpoTtusoasapuidHan Pemumnan

(P3)

(cA)

asTomatuka (MA)

asTomaTika (PA)

OCHOBHbIE M
pesepeHble 3aluTL,

ANB, ABP 1 AOAC

ANHY, ANAP, AONO,
AOCH, AOMY, AOCH,

1 npoueccos (PACH)

APB, APYM, CAYM,
PAM

PAC, CMNP n OMN

YPOB AOMH

Pucynok 6.1

Kommekcer  IIA, npenHasHadyeHHbIE  JISI  TOBBIIMIEHUS  CTENIECHU
UCITIOJIb30BAHUSI MTPOITYCKHOW CITIOCOOHOCTH 3JIEKTPUUECKON CETH:
ABTOMaTuHKa npeaoTBpaiieHus Hapyenus ycroitunBoctu (AITHY).
Kommekcst [TA, npennaznadeHHsie 115 odecneueHus xuBydectu I9C:
ABTOMaTHKa JIMKBUJAIIMU aCUHXPOHHOTO pexknma (AJIAP);
ABTOMaTHKa orpaHuueHus neperpys3ku odopynoanus (AOIIO);
ABTOMAaTUKM OrpaHUYEHUS] CHUIKEHUS WU TOBBIINICHUS HANpPsDKEHUS

(AOCH u AOTTH);

ABtoMaruka orpanuuenust yactotsl (AOCY u AOITY).
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6.2 3amaum uW ynpapjsilomide BO3AEHCTBUS NPOTHBOABAPHUITHOIM
aBTOMATHKH
Kaxnas MOJICUCTEMA ITA pemiaet ONPEAECTICHHYIO 3a7auy
MIPOTUBOABAPUIHOTO YIIPABJIECHUS, CKIAIBIBAIOLIYIOCS U3 CIAEAYIOLINX ONEpAIUil:
1. ®ukcauus aBApUKMHOTO BO3MYILLECHUA 158051 HapylIEeHNs
KOHTPOJIUPYEMBIMH MTapaMeTpaMu PEXKUMA 3aJaHHbIX OTPaHUYCHUN;
2. 3anoMUHaHUE NPEJaBAPUNHOTO COCTOSHHUSI SHEPrOCUCTEMBI (CXEMBbI
CeTM — HOpMaJIbHAas WJIM PEMOHTHAas, TEKYIEro peXuMa CETH B
MOMEHT (UKCAIlMK BO3MYILECHUS WM HapyUIEHUS MapamMeTpamu
pekuMa 3aJJaHHBIX OTPaHUYCHUN);
3. OmeHka  CTEMEHW  TSHKECTH  aBapUUHOTO  BO3MYIICHHS U
HEOOXOIMMOCTH OCYIIECTBJICHUS YIpaBistomux Bo3zaeicTBuil (YB)
TU1s1 3aPUKCUPOBAHHOTO MPEJABAPUMHOTO COCTOSIHUS SHEPTOCUCTEMBI;
4. BpibOop BHUIOB, OOBEMOB W MECT peald3alUd YNPaBISIOMINX
BO3CHCTBU;
5. Peanu3zarus ynpaBJsitoniero Bo3aeicTBYS.
Kaxk npasuino, yctpoiictBa [IA ocymiecTBISIOT cieayronme Buibl Y B:
1. OtkitoueHune reHepaTopoB sJiekTpudeckux cranuuid (OI), B Tom
yuciie u Ha ADC;
2. NmmynbcHas WM anuTenbHas pa3rpy3ka TYpOMHHOTO 00OpyAOBaHUS
(UPT u APT);
3. Orxmrouenue Harpysku (OH);
4. ABtomatuueckas 3arpyska renepatopon (A3I);
5. M3MeHeHue TOMOJOTUU HJEeKTpuueckoi cetu (BkiaoueHue [P,
JeJICHUE CEeTH U JIP.)
Hu onna u3 noacucrem ITA He orpanuuyuBaeTcsi OAHUM BUJIOM YB u HHu
oAHO Y B He npenHa3HavueHo TOJIbKO JJI OJTHOM MOJICUCTEMBI.
Peanuzanus YB MOXeT OCyIIECTBISITECS KAaK LEHTPAIU30BAaHHBIM, TaK U

JELICHTPAJIM30BaHHbIM criocoboM. Peanuzanust ueHtpanuzoBanHoro YB  Ha
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CMEXKHBIX OTHOCHUTEJIbBHO MECTa YCTAHOBKM  JO3UPYIOLIEr0  YCTPOMCTBA
HEProoObEKTax TpeOyeT OpraHn3alud KaHaJIOB CBSI3U.
6.3 ABTOMATMKA TPeIOTBPAIlEHUs] HAPYIIEHUs] YCTOWYHBOCTH
(AIIHY)

6.3.1 Haszmauenue u ocobernnoctu AITHY

Hasznauenuem AIIHY sBnsiercs:

1. mpenoTBpalieHue HapyIlIeHUs CTaTUYECKOU YCTOMYUBOCTHU
MexkcucTeMHbIX JIDIT B HOpMaNIbHBIX U TTOCJI€aBAPUMHBIX PEKUMAX.;

2. IpeNOTBpallCHUE HapyLICHUs JAMHAMUYECKON yCTOMYMBOCTU B
aBapuiHBIX pexkumax U B nukie padorsl OAIIB u BAIIB.

Ocobennoctu AITHY oOyciioBnensl TeM, uTo kopoTkue 3ambikanus (K.3.)
BO3HUKAIOT CIIy4allHO BO BPEMEHHU U II0 DJIEKTPOIHEPIETUUYECKON CUCTEME TaK¥Ke
pacnpenensoTCs CIIy4anHo.

Ocobennoctsaimu  AIIHY npexne Bcero sBusitorcss Tpu (asel  ee
GyHKIMOHUPOBAHUS:

1. mpoTuBOaBapuiiHOE YNPABICHHE MO COXPAHEHHIO JAUHAMUYECKON
YCTOMYHUBOCTH B aBAPUMHOM PEKUME;

2. TPOTUBOABApUUHOE YIPaBJICHHWE, HEOOXOAMMOE Ui YCTOWIHMBOTO
[IEPEX0/1a K MOCIEABAPUNHOMY PEKUMY;

3. MPOTUBOABAPHUITHOE YIPABJICHUE IO TPEIOTBPAIICHUIO HapYIICHUS
CTaTUYECKOW YCTOMYMBOCTH B MOCIICABAPUUHOM PEKUME.

Baxnoit ocobOennoctero AIIHY saBasgercs To, dYTO OHA JOJDKHA
GyHKIIMOHUPOBATh B YCIOBHUSAX, KOTJa YHCJIO TMOTEHIMATIBbHO BO3MOMXHBIX
BO3MYIIAKONIUX BO3AeHCTBUM B DDC NMpakTUYECKH HEOTPAaHUUECHHO. A 9TO TpeOyeT
BBIPAa0OTKH  COOTBETCTBYIOIIMX  Pa3jMYalOIUXCS IO HWHTEHCUBHOCTH U
JUIATEIIBHOCTY NPOTUBOABAPUMHBIX YIPABISAIOIINUX BO3AEHCTBUM.

Otcrona BeITekaeT emie ogqHa ocooenHocts AIIHY — ucnonp3oBanne oueHb
OOIIMPHOM, TMOCTyMawIled B peaJbHOM BpPEMEHHM HH(POpPMAMM O COCTOSHUU
AIIEKTPOIHEPTETUUECKUX YIPABISIEMBIX OOBEKTOB, HMX pexUMax padoThl U

3¢ (HEKTUBHOCTH yIPABISIONINX BO3ACHCTBUN. DTO 3HAUUT, YTO UX UHTEHCUBHOCTD
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U JUIMTEIIBHOCTb JOJDKHBI COOTBETCTBOBATH BUAY, TSDKECTH M MECTY
BO3HMKHOBEHHUS BO3MYILIAIOIIEr0 BO3ACHCTBUA. HemnpaBunpHas  J103MpOBKa
YIPABJISIIOUIUX BO3ACHCTBUI MOKET YCYTyOUTh aBapUIHYIO CUTYaLUIO.

6.3.2 Bosmymaronue Bo3aeicTBus Ha DC

Ilo creneHn TSKECTH Pa3IMYAIOT TPU KATETOPUHU OIMACHBIX BO3MYILIAFOIIMX
Bo3nericTBHil Ha DOC.

K nepBoii kareropun otHocsTcs oTkItoueHus JIDI nanpsixkenunem 500 kB u
Hwke npu ogHodasueix K.3. Ha 3emmio ¢ ycnemHbiM U HeycnemHbiM AlIB u
OTKJItoueHue ogHoro 6moka I'-T.

Ko Bropoii kateropun otHocsTca oTkitoueHus: JIDII moboro HanpsbkeHus
npu aAByx(dasueix K.3. Ha 3emmo u ycnemHoM uiaM HeycnemHoM TAITIB;
OTKJIIOUEHUE Haubojiee MOUIHOIO CHHXPOHHOIO TEHeparopa WIM JBYX
reHepaTopoB ADC; oqHOBpEMEHHOE OTKIIIOUeHUE ABYX JIOII.

K Tpetneit kaTteropun (Haubosiee TspKenoi) oTHocsTes ogHodazubie K.3. Ha
3emmto Ha JIOIl wim mmHax mr000ro HampspKEHHsS OpU OTKa3e OJHOTO U3
BBIKJIFOYATENEN U AEUCTBUM ycTpolcTBa Y POB Ha OTKITIOUEHUE HEMTOBPEKIEHHOTO
DJIEMEHTAa; OTKIIOYEHUS TE€HEPATOPOB OJHOM CHUCTEMbl IIHWH; OTKIKOYEHUS
pacnpenycTpoiiCTBa OOHOIO W3  HANPSHKEHUHM  CYMMAapHOM  MOIIHOCTBIO,
COCTaBJISIIONIEN MOJOBUHY MoITHOCTH DC.

Bo3mymaromye BO3AEHUCTBUS YIPOKAKOT HAPYLICHUSMH AUHAMUYECKON B
aBApUMHOM WJIM CTATHYECKOM B MOCIECABAPUIHOM PEKUME yCTOUUNBOCTH DIC.

Jns  npenoTrBpamieHHMss HApYLWIEHUS JIWHAMHAYECKOW M CTaTUYECKOU
YCTOMYUBOCTH BbIpa0aThIBAIOTCA (mpou3BoOaATCSA) IIPOTUBOABAPUIHBIE
ynpasisitoniue Bosaencteus (ITYB).

6.3.3 [IpoTuBOaBapuitHbIC YIPABISIONINE BO3ICHCTBUS

Jng  npenoTBpalieHWss HAapyLIEHUSA JIWHAMHAYECKOM M CTAaTUYECKOU
YCTOMYMBOCTH

AITHY BpIpabaThIBarOTCsi MPOTUBOABAPUMHBIC YIIPABJISIFOIINE BO3CHCTBU.

[IpoTrBOaBapuiiHbIe yIIPaBIISIOIINE BO3AEHCTBUS IPOU3BOIAT:

1. noBblllIeHHE IIPOIYCKHOM CIIOCOOHOCTH YIIPaBIISIEMOM
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5.

Jlns

AIIEKTPOIepeayu;

CHIDKEHHE T'€HEpUpyeMoil MOUIHOCTH B M30bITOUHOM yactu D3C, B
KOTOPOM YBEIMYMBAETCS YaCTOTA BPAIICHHS TEHEPATOPOB;
yBEJIMYEHUE T€HEPUPYEMOIl MOITHOCTH B AeduuutHON yactu O9C, B
KOTOPOI YacTOTa BpAIlEHUS TEHEPATOPOB YMEHbBILIACTCS;
YMEHBUIEHUE MOIIIHOCTU NOTpeduTeneil B mpueMHon yactu I9C;
yBEJIMYEHNE MOIIHOCTH NoTpeduTenen B nepenaromieii uactu 33C.

NPEIOTBPAICHNS]  HApyLIEHUS]  JUHAMUYECKOM  YCTOMYHUBOCTH

HpOTHBO&BapHﬁHBIe YIIPaBJIAIOMINUC BOSﬂGﬁCTBHﬂ OCYHICCTBIIAIOT!

1.

IpOrpaMMHYI0 (POPCUPOBKY BO30YKJI€HUSI CUHXPOHHBIX T€HEPATOPOB
(obbicTpoe KkpaTtkoBpeMeHHoe yBenuueHue IJIC reHepaTtopoB 0
JOITyCTUMOTO 10 X TEPMUYECKON CTOWKOCTH YPOBHS);

MHTEHCUBHOE KPAaTKOBPEMEHHOE CHIKEHHE MOIIHOCTH MapOBBIX
TypOUH (MMITYJIbCHYIO pa3rpy3Ky TypOOreHepaTopos);

AIEKTPUUECKOE TOPMOXKEHHUE THIPOT€HEPATOPOB (ObIcTpOE
KPaTKOBPEMEHHOE MOJKIIOUEHUE K TUAPOreHEPATOpy PpPE3UCTUBHOMN
Harpy3ku RH);

OBICTPBIN MEPEBOJ TUPUCTOPHBIX MpeoOpazoBarenell B MHBEPTOPHBIM

PEXKUM HAKONIUTEIIEN AIEKTPOIHEPTUH B ITpueMHor yactu 29C.

JI7g coXpaHEeHUs CTaTUYECKOW YCTOMYHMBOCTH B MOCJICABAPUNHOM PEKUME

MIPOTUBOABAPUIHBIE YIIPABIIAIONINE BO3ACHCTBUS OCYILECTBIISIOT:

1.

4.

n3MeHeHue HacTtpoiiku APB cuibHOTO AEHCTBUSA MJISI JOCTHXKECHUS
MaKCHUMAaJIbHO BO3MOKHOHU MPOITYCKHOM CIIOCOOHOCTH
AJIEKTpONEPENAYY;

GOpcUpOBKY  TPOJOJBHOW  KOMIICHCAIIMH, T.€.  yBEIHYCHHE
eMKoCcTHOro conporusieHuss YIIK 1 mMOBBIIEHHS NPOIYCKHOM
crocoonoctu JIOII;

OTKJIIOYEHHUE PEAKTOPOB ISl MOBBILMICHUS HANPSOKEHHUS B HA4dalle U B
koHiie JIOII;

OTKJIFOYEHHE  THUAPOIEHEPATOPOB U JJIUTEIBHYK)  Pas3rpy3Ky
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TypOOTreHepaTOpOB B MEPEAAIONIC IHEProcucTeMe JUisi CHHXKEHUS B
HEW YacCTOThI IEPEMEHHOTO TOKA;

5. OBICTpYIO 3arpy3Ky HEIOTPY>KEHHBIX THJIPOTE€HEPaTOPOB B MPHUEMHOMN
gyactu OOC wu mepeBon ruaporeHepatopoB u3 pexnma CK B
TE€HEPATOPHBIN PEKUM;

6. yacTUYHOE OTKJIIOYEHHE HArpy3Kd B MPUEMHOM 3HEProCHUCTEME IS
IpPEAOTBPAILCHUSI CHU)KEHUST YACTOTHI.

6.3.4 OcHoBHbIE TeXHUYECKHE TpeboBaHus K ycTpoiictBam AITHY

VYerpoiictBa u cucrembl AITHY  A0/KHBI  yAOBIETBOPSTH CIEIYIOIIAM
OCHOBHBIM TEXHUYECKUM TPEOOBAHUSIM.

beicTponeiictBue  gBusietcss  raBHeBIM - st ycrporctB  AIIHY,
NpEAHA3HAYEHHBIX  JUIl  NOPEJOTBPAILCHHWS  HApyLICHHUs  JIHUHAMUYECKOU
YCTOMYHUBOCTH.

Bmusinue OwictponeiictBuss AIIHY Ha ee 3(P¢dekTUBHOCTH MOXKHO
OPOWJUTIOCTPUPOBATh TakuM mnpuMmepoM. Ha puc. 6.2 mnpuBeneHa cxema
JNIEKTpoTepeaun, a Ha puc. 6.3 ee XapaKTepucTHKa ycToiumBocTH. B
HOPMAaJIbHOM DPEXHME dJIeKTporepeaada padotaer ¢ yriaom d H (puc. 6.3). Ilpu
BO3HMKHOBeHUU Tpex(asHoro K.3. B Touke K, Haxonsmerica BOnu3u mmH ['OC,
aKTHBHAs MOILHOCTh, MOCTyNAroIas OT T'€HepaTOpOB, CHUXkAaeTcs A0 Hyud. [lpu
3TOM IPOUCXOJIUT YCKOPEHHE I€HEepaTopoB W K MOMEHTY OTKiItoueHus K.3. yrou
nocturaet 3HaueHus d1. Tlocie ortkmouenus JIDII mepenaBaemas MOUTHOCTB
OyZeT ompenensaTbcsi HOBOM XapaKTEPUCTHKON ¢ aMIUTMTYyJ0ol Pmax2 , MeHbien
Pmax1 , u ycToifunBOCTh Oy/A€T HapyIlIeHa, T.K. TJIOMAKa YCKOPEHUS MPEBHIIIACT

TJIOIIA/IKY TOPMOKEHUS.
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Pucynok 6.3. Xapakrepuctuku ycroiiuuBocTu npu tpexdaznom K.3. Bom3u umn I'C

[ToBbillIeHHE YCTOWYHUBOCTH MOXKET OBITh JOCTUTHYTO YMEHBIIICHUEM
IJIONIA/IKU YCKOPEHHSI U OJTHOBPEMEHHBIM YBEJIMUYECHHUEM ILIOMIAJAKHA TOPMOKEHUS
ycrpoiictBamu  AITHY, kotopeie mnpu Bo3HUKHOBeHMH K.3. 1elCTBYIOT Ha
OTKJIFOYEHHUE TEHEPATOPOB.

Ha puc. 6.4 npuBeneHbl XapaKTEPUCTUKH YCTOWYUBOCTH MOCIE OTKITFOYCHUS

THIPOTEHEPATOPOB.

203



I\

=%\ Wil )\

:

e

i
A

o
£
iSg

J

o
£
ASq]

2) 6)

PucyHnok 6.4. IL101maaku yCKOpeHUsl H TOPMOKeHUsI IPU Pa3rpy3Ke dieKTponepeaadu
MyTeM OTKJIIOYEHHS YACTH FeHepPaToOpPoOB

N3 pHCYHKOB BHJHO, YTO OTKJIIOYEHUE YacCTH T'€HEPAaTOpPOB MNPUBOJIUT K
CYLIECTBEHHOMY YBEJIMYEHUIO IUIOIAAKU TOpMOXkeHHUs. OcoOeHHO 3(h(EeKTUBHO
OTKJIFOYEHHE, €CJIA OHO MPOU3BOJIUTCS C ONEPEKEHUEM, T.€. A0 oTKItoueHusa K.3.
B sTom ciygae (puc. 6.4, 06) He TOJIBKO YBEIMYUBAETCS IUIOIIAIKa TOPMOXKEHHUS, HO
Y YMEHBIIIAETCS IUIOMIA/IKA YCKOPEHUSI.

Takum oOpa3zoM, ¢ mnoBblIEHUEM ObICTpoAeiicTBUs ycTpoiictB AITHY
BO3pacTaeT 3 HEeKTUBHOCTh UX JEHCTBUS.

CenekTUBHOCTh O3Ha4aeT crnocoOHOCTh ycTpoiicTB AIIHY BbIOupartsh
OOBEKTHI, BHUIBI W MHHHMAJILHO HEOOXOAMMBIA O0OO0BEM  BO3JICHCTBHIH,
oOecrieunBamomme  Haumbosee APGEKTHUBHYIO  JIOKOJHM3AIMIO  HapyIIEHUN
HOPMAJILHOTO PeXXUMa padOTHI.

UyBCTBUTENBHOCTh O3Ha4aeT crnocoOHocTh ycrpoiictB AITHY pearnpoBath
Ha TAaKUE€ OTKIIOYEHUS W HApYLICHHs HOPMAJIBHOIO pPEKMMa, HAa ACHCTBUE NpHU
KOTOPBIX OHU PACCUUTAHBI.

Hagexxnoctsb coctout B ToM, uto ycrpoiictBa AITHY nmomxubl 0e30Tka3HO
JIEMCTBOBATh MIPU HAPYIIECHUSIX HOPMAJIBLHOTO PEKMMa U HE JEHCTBOBATH JIOKHO B

YCJIOBHUSIX, KOTJA UX JEUCTBUE HE MTPEIYCMOTPEHO.
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6.3.5 ABtomaruka pasrpy3ku JIDII npu Habpoce akTUBHON MOIITHOCTH
B kauectBe mpumepa paccmotpum paboty AIIHY npu Habpoce akTUBHOMN
MOIITHOCTH Ha Mexkcuctemuyto JIOIL.

Paccmotpum aBe sueprocucteMsl Cl u C2, cBsa3aHHble MexkcucTeMHON JIDIT

(puc. 6.5).

R B
JIDIT
Cl1 > 2
Pmax; Ag()n
P
P
AN
B
1 APl‘l :2 \
p—¥H
! P
L
|
L1 -
788 G
Pucynok 6.5

DnekTpod’Heprus nepeaaercs u3 cucreMol 1 B cucremy 2. Kaxkmas cucrema
XapakTepu3yeTcsi  CyMMapHOM  MOIIHOCTBIO  JJIEKTPOCTAHUMUA,  KOTOpPBIE
cooTBeTcTBeHHO paBHbl Pl m P2 . Mexcucremnas JIDII xapakrtepusyercs
MaKCUMaJIbHBIM TEpeTOKOM Pmax u 3HaueHueM HauOOJIBIIEro JOMYCTUMOTO
NepeToKa MOILIHOCTH.

Habpoc narpy3ku Ha wmexcucremHyro JIDII Bo3MOXXKEeH B ClemyrOIIMX
CIIyYasx:

1. Bue3anHoe u pe3koe yBennueHue Harpy3ku B cucreme C2. B atom citydae
npyu Haau4uK pe3epBa MomHocTH B cucteme Cl mepetok mo JIDIT Hauner 6vicTpo
BO3pAacTaTh M, €CJIM ONEPATUBHBIN MEpPCOHA HE yCHEeeT MPHUHSATh MEpbI, MOXET

NpeBBICUTH PMax , 4to npuBeAeT K HApYIIEHUIO CTATUYECKON YCTOMYMBOCTH.
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2. BHe3amHoe aBapuiiHOE OTKJIIOUEHHE MOLIHBIX TeHeparopoB Ha OC
cucreMbl C2. BeposTHOCTh TakOro HapylIEHUS HOPMAIbHOIO PEXHMMa pPabOThHI
JI0OCTaTOYHO BEJIMKA B CBSA3M C HaJMUKMeM MOIIHBIX 3Heprooiokos 300 + 800 MBT.

3. Pe3koe ymenbllieHne notpediasieMoil MOIHOCTH B cucteMe Cl.

PaccmoTpennbie cimydan HaOpPOCOB MOIIHOCTH Ha MexcucTemMHyro JIOIT
MOSICHSIIOTCSL  1uarpamMMoii Ha puc. 6.5. Hopmanbnbiii pexum paboter JIOII
xapakrepusyercsa Toukoi 1. [Ipu yBenuuenuu nepetoka Ha BenuuuHy DP1 pexum
NEPEXOJUT B TOUKY 2, YTO CONMpPOBOXKAaeTcs yBenudeHuem yriia or d H mo dl u
COOTBETCTBEHHO HAKOIUIEHHEM POTOpaMH I€HEpaTOpOB CUCTEMbI 1 KMHETHYECKOU
sneprun. [loaromy npu momxoxe k yriry dl (Todka 2) ABHXKCHHE POTOPOB HE
OCTAaHOBUTCS W Yroys OyJOeT pacTd Jajpllie J0 TeX Nop, MoKa He Oyner
M3pacxoJI0BaHa BCsl HAKOIUICHHAs KWHETHYecKas 3Heprus. Ecim mpu 3Tom yroi
NpEeBBICUT 3Ha4YeHUe dmax (Touka 3), IpOM30UIET HAPYIICHUE YCTOHYUBOCTH.

MoskeT OBbITh M IpYToil cilydaii, Korja n30bITOK MOITHOCTH B HEPrOCUCTEME
C1 HacTOJIBKO BEIMK, YTO MOIIHOCTh P2 , KoTOpas No/bkHA OBITH IEepejaHa Mo
JUHUM, TOpeBblllaeT Pmax . B 3Tom ciydyae Takxke MPOUCXOAMUT HApYIICHHE
ycroitunBocTd. Iloaromy nHa JIDII, rae BO3MOXHBI HaOpPOCHI MOIIHOCTH,
YCTaHABJIMBAETCS aBTOMATHKA, 00ECTICUNBAIOIIAs OBICTPYIO Pa3TPy3KYy.

ITepenaBaemas mno JIDOII aktuBHas MomHOCT, W yroa wMexay IC
IrEHEPATOPOB M HANpPSHKEHWEM  IIMH  OPUEMHOW  CHCTEMBI  UMEIOT
MPUSMOIIPONIOPLIMOHAIIBHYIO 3aBUCHUMOCTh. lloaTomy ycrporictBa AIIHY mnpwu
HaOpocax MOIIHOCTH MOTYT BBINOJHATHCA IO MPHUHLUIY KOHTPOJIS BEIUYUHBI
AKTUBHOW MOIIHOCTH WJIM COOTBETCTBYIOLLIEIO €1 yria.

Jliist o6ocHOBaHMs BbIOOpa crioco0a pa3rpy3ku HEOOXOJIMMO BBISIBUTbH, KaKON
U3 HUX TpeOyeT HaWMEHBIIMX BO3JIEHCTBUN JJI CHIKEHHUS TIEpPEeTOKa [0
JOMYCTUMBIX 3HAYEHUH.

Omxknoyenue Hazpy3ku 8 oeuyumnoiui suepeocucmeme C2.

N3 pacCMOTPEHHOTO MOKHO CI€JaTh BBIBOJ, YTO OTKJIFOYEHHE HArpy3Ku B
neUIUTHOM SHeprocucreMe sBisieTcss A(PQPEKTUBHBIM  BO3JAECHCTBUEM NPU

nepeaadyc MOIMHOCTH U3 Ooiee MOHIHOﬁ CHUCTCMBbI B BHAYUTCIIbHO MCHCC MOIIHYHO.
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[Ipu npyrux cooTHomeHUs X 3QPEKTUBHOCTD OTKIIOUEHHS] Harpy3Ku CHIKAETCs U
JUIsT HEOOXOJUMOTO CHHKEHHUSI TEpPEeTOKa MOIIHOCTH Mo MexcuctemHou JIDII
TpeOyeTcs OTKIIOYeHHE OOJbIION MOIMHOCTH HAarpy3KH. YUUTBIBas, YTO
OTKJIIOYEHHE Harpy3ku TMPUBOAUT K HKOHOMHYECKOMY yIepOy, 3TOT BHI
BO3JICMCTBUI ClIEIyeT NPUMEHATH B TEX CIydYasX, KOrjJa MpeAoTBPaTUTh
HapyLIEHUE YCTOMYUBOCTH APYTUMH CIIOCOOAMU HE MPEACTABISAETCS BOZMOXKHBIM.

Omxnrouenue eenepamopos unu pazepyska mypout ¢ cucmeme ClI.

[Ipu 3TOM, Takke NPOUCXOAHUT HApyLIEHHE OanaHca TE€HEPUPYEeMOH U
noTpedIsieMOoil MOIITHOCTH B NapajuieiabHo padoTaromux 3Heprocuctemax Cl u C2,
COIPOBOXKAAOIIEecs OOIUM MOHMKEHHUEM YacCTOThl. JTO BBI3BIBAET CHI)KEHUE
NOTPEOIEHUST MOIIHOCTU HAarpy3KH U YBEIMYEHUE T€HEPUPYEMOM MOIIHOCTH MOJ
BO3JIeHicTBUEM peryisTopoB 4dactoTel (APUB). YMenblienue mnotpeOsiieHus u
YBEIIMYECHUE TEHEPUPYEMOUW MOIIHOCTH B cucTeMe C2 MPUBOAUT K YMEHBIIECHUIO
neperoka no JIDII, T.e. oka3piBaer nosne3Hoe nericteue. Ho »Tu ke Qakropsl B
cuctreme Cl mOpUBOAAT K YyBEIMYEHUIO NepeToka. BeiBoxa: 3¢ddexTuBHOCTH
OTKJIFOYEHHs] reHepaTopoB B cucteMe Cl TeM Bblllle, YeM MEHbIIE €€ MOIIHOCTh
OTHOCHUTENBHO cucTeMbl C2.

Jlenenue cucmemor C1 no ceuenuro

Henenne cucremsl Cl o ceyenuto, odecreunBaroniemy Boiaenenune Ha JI9I
OrPpaHUYECHHONW MOIIHOCTH. OJTO MEPOIPUATHE AHAIOTHMYHO OTKIHOYEHUIO
reHeparopoB B cucreme Cl, HO Oonee 3pPeKTUBHO, T.K. OTpaHUUYECHHAS] MOIIIHOCTh
BBIJICJICHHONM 4YacTH Bcerjga wuMeer 0Oojiee  OJaronpusTHOE COOTHOIIEHHUE
MomHocTeld. HemocTtaTkoM — A€lieHHsT  CHCTEMBI  SIBJISIETCS.  NPEKpALLECHUE
napasuiesibHo paboThl sHeprocucteM Cl u C2 u He0OXOIUMOCTh OTepaluil 1o ee
BOCCTAHOBJICHHIO, a TaKXe HEO0OXOJMMOCTh BO3JACUCTBUA Ha OTKJIIOYECHHE
HECKOJIbKMX BBIKJIIOUATENIEH, PACIOJIOKEHHBIX B PAa3HBIX YacTSAX CHUCTEMBI, YTO
YCIIOKHSIET U CHUKAET HaIe)KHOCTh paboThel AITHY .

PaccMmoTpenHbie MEpOTIPHSITHS PUBOIAT K HAPYIICHUIO OajaHca aKTUBHOM
MOIITHOCTH M, KaK CJIEACTBHE ATOr0, K M3MEHEHHI0 4acToThl B cucteMax Cl u C2.

A 9TO, B CBOIO O4YCPCAb, MOXKCT BBI3BATh HCIKCIIATCIIBHBIC M3MCHCHUA IICPCTOKOB
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MOILHOCTH U ONIaCHbIE Meperpy3Kku BHyTpeHHUX JIOII unm apyrux MexcucTeMHBIX
JIDII. MHckmouuTh WM YMEHBIIUTh HapylleHHEe OajnaHca MOMKHO ITyTeM
OJTHOBPEMEHHOTO BO3JICHCTBHUS Ha OTKJIIOUEHUE HArpy3Kd B JeUIIUTHON CHCTEME
C2 u otkitoueHue reHepatopoB B n30bITouHOU cucteme Cl. Takoe coBMecTHOE
PUMEHEHUE ABYX BO3JICUCTBUI HA3bIBAETCS OAIAHCUPYIOUIUM JEHCTBUEM.

6.3.6 Cxemsl AITHY ot Habpoca momHOCTH Ha MexxcucTemMHbIe JIDIT

Paccmotpum cxemsl AITHY, BeINOIHEHHBIE HA JIEKTPOMEXAHUYECKHUX pEIIE.
Ha puc. 6.6 n3o0pakeHa cxema aBTOMaTHKU OT HaOpoca Harpy3K, B KOTOPOM
BbISIBJIEHHE M (puKcanuss HaOpoca aKTUBHON MOIIHOCTH IPOU3BOJUTCS OJHUM
Tpex(a3HbIM MaKCUMaJIbHBIM pejie akKTUBHOM MouHocTu PM, aeiicTByromum Ha

TPYHIy BBIXOAHBIX TpoMexKyTouHbIX pene PIT1 u PII2.
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PucyHnok 6.6. Cxema aBTOMAaTHKH OT HA0POCa MOIIHOCTH ¢ TPpeX(a3HBIM pejie MOIIHOCTH:
a) menu nepeMeHHoro Toka; 0) uenu NepeMeHHOro HanpsizkeHusi; B) onepaTuBHbIE MU

Ha puc. 6.7 uzo0paxkeHa cxema aBTOMAaTUKH OT HAOpOca MOITHOCTH C TPEMsI

0J1HO(ha3HBIMU PEJIE MOILIHOCTH.
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PucyHnok 6.7. Cxema aBTOMAaTHKH 0T HA0poca MOIIHOCTH ¢ TpeMsi 0JHO(A3ZHBIMHU peJie: a)
LeNy NepeMeHHOr0 TOKa; 0) nenyu nepeMeHHOro HaNpsiKeH!s ; B) ONlepaTUBHbIE LelH
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B osTol cxeMe g HCKIIOYEHHS JIOKHBIX JEWCTBUM aBTOMAaTUKU IIpU
HecuMMeTpuuHbIX K.3. MpUMEHEHO TpH pelie MOIIHOCTH. Pene HacTpoeHbl Ha
OJIMHAKOBBIC YCTAaBKH, BKJIIOUCHBI HA (pa3HbIe TOKUA U HAMPSKEHUS, @ KOHTAKThI UX
COEIMHEHBI MTOCIEA0BATENBHO. Y IPABISIONIME BO3AEHCTBUS MPOU3BOAITCS TOJIBKO
IpU YCJIOBUM cpadaThIBaHUSI BCEX TPEX pele, YTO MOXKET OBITh TOJBKO MpHU
YBEJIMYEHUH MOIIHOCTU BO Bcex (pazax. IIpu cpabaTeiBaHMM MO T1000M MpUUHHE
OJIHOTO WJIH JIBYX PEJIE MOIIHOCTH aBTOMAaTHKa HE JEHCTBYET.

6.3.7 ABTOMAaTHKa TUKBUJAIIUN aBApUHHOTO peKUMa

AcunxpoHuwlll pexcum

ACHHXPOHHBIN pexuM — pexuM DIC, XapaKTEPU3YIOLIHNICA YCTONYMBBIMU
IyOOKMMHU MEPUOIUYECKHUMH KOJEOAHUSIMU HANpPsDKEHU, TOKOB M MOILHOCTEMH,
U3MEHEHUEM B3auMHOro yriaa JOJIC reHeparopoB M HaJIWYMEM Pa3HOCTU YacTOT
MEXIY YacTsIMU CUHXPOHHOM 30HBI;

Bo3nukHoBeHne AP MoeT ObITh BBI3BAHO HEHOPMATUBHBIMHU aBapUITHBIMU
BO3MYyIlIeHUsIMH, 0TKazoM AITHY, kackaaHbIM pa3BUTHEM aBapuu U Ip.;

B cersx 330 kB u Beime AP momxen nukBuaupoBatbes AJIAP Ha mepBoM
nukie, B cetsax 220 u Hmke — nocie cpadbateiBanus AJIAP 330 kB, HO He mo3nHee
4-x uukioB AP; YcrpoiictBa AJIAP nomkHBI ycTaHaBIMBATHCA B 00s3aTEIbBHOM
nopsiake Ha JIDIT 500 kB u BhIIIC.

Hecmotps Ha ocHamenne 99C aBTOMATUKON MPeIOTBPAILCHUS] HAPYIIEHUS
ycroiunBoctd (AIIHY), cunxponHas mnapamienbHas padoTa 3JIEKTPUYECKUX
CTaHIIMKA WM OTAeHbHbIX 4dacter DOC uacTto He coxpansercs. B pesynbrare
HACTYMAaeT ACHHXPOHHBIM PEXUM HX PabOThl C OTHOCUTEIBLHBIMU MPOBOPOTAMHU
pPOTOPOB  CHHXPOHHBIX TI'€HEpPaTOPOB C YIJIOBOM 4YacTOTOM  CKOJIbKEHHSL.
HecuHXpoHHBIN peXUM HacTynaeT OOBIYHO BCIEACTBHE HEMOJHOTO COOTBETCTBUS
JIO3UPOBKH  TMPOTUBOABAPUMHBIX  YHPABJISIOIIUX  BO3JICUCTBUUA  TSKECTH
BO3MYUIEHUS, T.€. HefocTaTouHoi 3 dexkrruBHOoCcTH AITHY.

HecuHxpoHHBIN peXUM MPEACTABISET Cepbe3Hyt0 onacHocTh st D9C. OH
COpPOBOXKJIA€TCA MEPUOJUYECKUMU 3HAYUTENIbHBIMUA CHIDKCHHUSIMU HaIPSKEHUS,

MOKET MPUBECTH K OCTAaHOBKE arperatoB coOcTBeHHBIX HYx)1 TOC u ADC, k
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OTKJIFOUEHUSIM HArpy3Kd M, B KOHEYHOM CYETE, K Pa3BUTHIO0 OOILECUCTEMHON

aBapuu. IloaTomy HeoOxomumo ero yctpaHeHue. OHO OCYHIECTBIIETCS

YCTPOMCTBAMH aBTOMATHYECKOW JTUKBUIALMHI ACHHXPOHHOTO pexuma (AJIAP).
VYerpoiictBa AJIAP nensitcs Ha Tpu TPYIIbL:

1. ycrpoiicTBa, MNPOU3BOASIIME NPOTUBOABAPUKHBIE  YIPABIISIOLINE
BO3JICUCTBHSI NPHU  BO3HHUKHOBEHHWHM  MPU3HAKOB  HAPYILICHUS
CUHXPOHM3Ma WM B TE€YEHUE NIEPBOTO LIUKJIA ACUHXPOHHOTO PEKUMA;

2. YCTpOWCTBA, OCYUIECTBIIAIONINE PECHHXPOHU3AIMIO U JCUCTBYIOIINE
Ha JgeneHne OOC mnpH  3aTAHYBIIEMCS AaCHHXPOHHOM DPEXHME
(mmutensHOCTBIO O0Jee 30 ¢);

3. OBICTpOACHCTBYIONINE HECEJIeKTUBHBIE ycTpoincTBa nenerus I9C B
HayvaJabHOU (ha3e HapyUIeHUs] YCTOMYUBOCTH.

IIpusnaku acunxponnozo pexcuma

Ha puc. 6.8 mpuBeneHa cxema 3aMelIeHHUS JJIEKTPONEpeIadd, B COCTaB
KOTOpOW BXOouT 3jekTpocTtanius DC, pabotatomias Ha npueMHyro cucrtemy C
yepes JIDIT - JI.

PesynpTupyroiiee cOpOTUBIIEHUE 3JEKTPONEPEIaYU PABHO

Ey x U x, U x %
| IS |

—‘—I

2C JIDII C

PucyHok 6.8. Cxema 3aMelnieHusl 3JIEKTpoOnepeIadn

B HopManibHOM pexknme BeKTOopbl D/[C 37IEKTPOCTAHLIMU U SHEPTOCUCTEMBI
BpPAIlAIOTC C CUHXPOHHOW YIVIOBOM CKOPOCTBIO, M YIOJ MEXAY HUMH
MIPONIOPLHUOHAJIEH aKTUBHOM MOIIHOCTH, nepenasaemoit o JIDII. Ilpu Hapymenun
YCTOMYMBOCTU MapajuieibHOM paboThl nepeAadya akTUBHOW momHOCTH OoT DC B
CUCTEMY IMpEKpallaeTcsi M, MOCKOJIbKY MOIIHOCTh TYpOMH OCTajlach MpPEKHEH,
yacToTa BpallleHus TypOMH M TeHEpaTopoB yBenauuuBaeTcsi. B sHeprocucreme
IPOUCXOAUT TMPOTHUBOIOJIOKHBIA MPOILECC — BO3HUKAET NE(OULUT MOIIHOCTH U
reHEpaToOpbl CUCTEMBI YMEHBINAKOT 4acToTy BpauieHud. Ilostomy wactora D/1C
CUCTEMBI TOHUKAETCS.
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B pesynbsrate BekTopsl DJIC renepatopoB OC W CHUCTEMbl HAYMHAIOT
BpalaThCsi C pa3HbIMU YacTOoTaMH. Pa3HOCTh YacTOT BpalleHUs Ha3bIBAETCs
CKOJIbYKEHHEM.

Takum 00pazoM, MepBbHIM XapaKTEPHBIM MPU3HAKOM ACMHXPOHHOTO PEeXXUMa
ABJISIETCSA IEPUOINUECKOE U3MEHEHHUE yIia MEK1y HeCUHXpOHHbIMU DJ[C oT HyIs
10 360° ¢ 4acTOTON CKOJIbKEHUSI.

Ha puc. 6.9 mnpuBenena kpuBas H3MEHEHHUs YIJIa BBIMAJAONINX U3

CUHXpOHU3Ma reneparopon IC.

0, L.rpaj
300 /
250 /
200 /‘
150

M= /

7\

50

0
-50

0 0,4 0,8 1,2 1,6 2,0 tc

Pucynok 6.9. I'paguxk n3meHenus yria

PaccmoTpum mporecc M3MEHEHHsI HAPsDKEHHSI B HEKOTOPBIX XapaKTEPHBIX
TOYKaX JJIEKTPOINEpeaaun MpH acHHXPOHHOM pexume (puc. 6.10), cuwmras, 4to
BekTOp Ec HemonBuwkeH, a Bektop Ee Bpamaercsa otHocutensHo Ec ¢ wactotoit

Bpaienus pasHou fS , u aro DJIC uncnenno pasHsl, T.¢. E2 = Ec .
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Pucynok 6.10. Bekropnas nuarpamma J/IC u HanpsiskeHUii d1eKTponepeIayn

PaccMoTtpumM 115 mpriMepa MOMEHT, Korja BekTop Ee onepexaer Bextop Ec
Ha yrox 90 ° (puc. 6.10, a). Bektop MN mpexacrasnser coboit paznocte DJ1C,
paBHBII CyMMe€ MaJCHUI HANpsHKEHUH B conpoTuBieHHsX X e , Xz , Xc or
MIPOXOIAIIETO MO0 HUM ToKa | .

Bextopst OA u OF sBnsitoTcs BekTopamu HampsbkeHnd Ha muHax OC Ue u
Ha IIMHAX 3Heprocucremsl. [Ipu nmoBopore Bekropa E2 oTHOCcuTEeNnsHO BekTopa Ec
Ha yron 180° (puc. 6.10, 6) manpsoxkenus Ue u Uz U3MEHSIIOTCS TO BEJIHYUHE.
PaccMoTpeB HECKOJIBKO BEKTOPHBIX IMarpaMm IMpH pa3HbIX yriaax mexay Ee u Ec,
MOKHO yOEOUTBCS, YTO HANpsDKEHUS B Pa3HbIX TOYKAX JJIEKTpolepenadu
NEPUOINYECKH U3MEHSIOTCS OT MAaKCUMAJIbHOTO 10 MUHUMAIILHOTO 3HaueHus. Ha
puc. 6.11 npuBeneH npumepusMeHeHus Hanpspkerus Ha mmHax OC (Ue ) 3a onun
LMKJI aCHHXPOHHOTO pexuma. Ha snmekrponepenaye umeercs xapakTepHasi TOUKa,
HanpspkeHue B kotopoit mpu 180° cHmkaercs m0 Hyss. JTa TOYKAa Ha3bIBACTCS
anekTpudeckuM 1eHTpoMm kadanuil (OIIK). M3amenenue uHanpspkenus B OIK

nmokasaHo Ha puc. 6.11.
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Pucynok 6.11. BekTopHasi imarpamma aJisi onpeaejeHus Hanpsixenusi B LK

N3MeHeHre BEKTOPOB HAMPSHKEHUN B PA3IMUHBIX TOUKAX DJICKTPOIepeiadn
B MPOIIECCE ACHHXPOHHOTO X0J1a MOKa3aHo Ha puc. 6.12. Jta quarpamMmma CTpOUTCS
cineayromumoopazom. [lo ropuszoHTau oTKIaabIBaeTcss 0Tpe3ok OK, paBHbIA B
MacimTabe CyMMapHOMY CONpPOTUBIIEHUIO 3iekTporniepenaaund. M3 touek O u K
OTKJIAJIbIBAIOTCST BepTUKATbHO BekTOophl Ee u EC . Jlunus O-OA-OF sBusercs
FEOMETPUYECKUM MECTOM ILIEHTPOB OKPYKHOCTEH, OMNpPEACNSIIONUX  KOHIIBI

BEKTOPOB HAIIPSDKEHUN B PA3HBIX TOUKAX 3JIEKTPONEpeNadd NpU U3MEHEHUHU yIia

Pucynok 6.12. /luarpaMmma u3MeHeHUs HANPSKEHUH B Pa3IMYHBIX TOYKAX
3JIeKTporepe1ayd NP1 ACHHXPOHHOM Xojie.

Konerny BekTtopa Ee mpu U3MEHEHHUM YIJIa O OIHUCHIBAET OKPYXHOCTh C
uentpomB Touke (. Koner Bekropa UA omuchiBaeT OKPYKHOCTh C LIEHTPOM B
Touke OA, a BekTop Uz OKpYyKHOCTb C HEHTPOM B Touke Ob. BekTop HanpsKeHus
B Touke A, Haxomsamumiics 3a DIIK ot BekTopa EC Bpamaercs otHocutensHo EC ¢

TOW € YacCTOTOM, 4TO M BEKTOp E2 , T.e. C YaCTOTOM CKOJbKEHHUS. AHAJIOTHYHO
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U3MCHSIOTCSI BEKTOPHI HANpPSHKEHWH BO BCEX TOYKAX dJICKTPOINEpeIadH,
Haxopsammxcs 3a DK ot Bexkropa EC .

NHuaue n3MeHseTCs HAMPSHKEHUE B TOUYKAX AJICKTPOIEPEaavr, HAXOIAIUXCS
no OIK ot BekTtopa EC . Bekrop Ue He coBepuiaer oboporta Ha 3600 , a nuiib
KOJICOJIETCS 110 BEJTMYUHE U YTITY.

Takum 006pa3oM, BTOPBIM XapaKTEPHBIM MMPU3HAKOM aCHHXPOHHOTO PEKHMa
SBIIIETCSL TIEPHOJMYECKOE C YaCTOTOM CKOJIBKCHHS UW3MEHEHWe (KadaHws)
HaIPSHKEHUS BO BCEX TOUKAX AJICKTPOIIEPETaUH.

Ha puc. 6.13 npuBenena auarpamma, MmokasbIBaroias 3aBUCUMOCTh lap oT

yriaa d .

Lap.
ap.

O, Tpaj

0 90 18 270 360

Pucynok 6.13. /luarpamma 3aBucumocreii la.p. = f (6 ) u Pa.p.= f (3)

Takum 00pa3oM, TPETbUM XapaKTEPHBIM MPU3HAKOM ACUHXPOHHOTO peKUMa
SBJISIETCS TIEPUOJUYECKOE C YaCTOTOM CKOJIBKCHHMS HM3MEHEHHME (KadaHWs) TOKa
AJEKTpONEpPEaaAUH.

PaccMoTpum, Kak W3MEHSETCS AKTHMBHAs MOIIHOCTh IMPU ACUHXPOHHOM
pexuMme.

N3 puarpamMmbl BUAHO, YTO 3a OJWH LMKJI ACMHXPOHHOTO pPEXMMA 3HAK
AKTHUBHOW MOIIHOCTA W3MEHSETCS JBaXJbl. DOU3WYECKM OTO O3HAYAECT, YTO
reHepaTopel DC paboTaloT B TEUYCHHE IEPBOM IOJIOBHHBI IEpHOJa KadaHUN B

reHepaTopHoM pEexKHUME, a B TCUCHHC BTOpOfI ITIOJIOBHHBI — B JABHUI'aTCIIBHOM
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pexume. IlodToMy cpenHsss aKTUBHAasT MOIIHOCTh 3a NEPUOJ ACHHXPOHHOTO
pexrMa paBHa HyJO, clenoBarenbHo, OC, BelIEAIas M3 CHHXPOHU3MA,
MOIITHOCTH HE BBIJAET.

Takum 00pazoM, 4eTBEPTHIM XapaKTEPHbIM MPU3HAKOM ACHHXPOHHOTO XOJa
ABJISICTCS IEPUOANYECKOE N3MEHEHHUE C JBOMHON YaCTOTOU CKOJIBKEHUSI AaKTUBHOM
MOIIHOCTH T'€HEPATOpA.

Cnocobwl 1uKeuoayuy aCUHXPOHHO2O PeHCUMa

W3 paccMOTpeHHOTO B MpeAbIAYIeM naparpade cieayeT, 4To aCHHXPOHHBIN
pEXKHUM SBISIETCSI CEPbE3HBIM HApPYLIEHUEM HOPMAJbHOIO peXHMa padoThl,
OMacHbIM [UIsi 000pydoBaHMs U ToOTpeOuteneil snekTposnepruu. Iloaromy
ACHHXPOHHBIM PEXHM MOJDKEH ObITh orpanmdeH 2 + 3 uukinamu. [lpenenbHas
JOMyCTUMAasl JUIMTEIbHOCTh ACMHXPOHHOTO pexuma coctasisger 15 + 30 cek. 3a
3TO BpPEMS TOJKHBI OBITh MPUHATHI MEPHI K BOCCTAaHOBJIEHUIO CUHXpOHU3Ma. Eciun
CUHXPOHU3M HE BOCCTAHABIMBAETCS, TO SFHEPIrOCUCTEMBI JTOJKHBI OBITh pa3€ieHbI
B 3apaHee HAMEUYECHHBIX MECTaX.

BoccranoBneHne CHUHXpOHHM3Ma B MPOLECCE ACHHXPOHHOTO peXHUMa
HA3bIBACTCSI PECUHXPOHMU3AIMENH. ACUHXPOHHBIN PEKUM MOXKET ObITh YCTOMUHMBBIM
¥ HeycTOWYMBBIM. [Ipr HEYCTOMYMBOM ACMHXPOHHOM DPEXUME PECUHXPOHU3ALUSA
POUCXOAUT 0O€3 crnelualbHbIX Mep. B pesynbrate BO3IEUCTBHUS PETYJSTOPOB
YacTOThl BpaUICHUs TYpOUH CKOJIbKEHUE KOJIEeOJeTCsl OT MaKCUMaJIbHOIO [0
MUHHMAaJIBHOTO 3HAYEHUSI OTHOCUTENLHO cpeaHero (puc. 6.14)

PecunxpoHusanuss NIPOUCXOAUT B MOMEHT pPaBEHCTBA 4YacTOT, KOIzaa
ckosmkenue paBHo 0 (Touka a Ha puc. 6.14) u yactoTsl BpaiieHus BekTopoB DJIC
reHeparopoB OC U »Heprocuctemel coBmnagarT. I[lpouecc BTArMBaHUS B

CHUHXPOHU3M 0OBIYHO COIMPOBOKIACTCA CHHXPOHHBIMH Ka4YaHHUAMMU.
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PucyHnok 6.14. I3meHeHHe CKOJIbKEHUsI TeHEPATOPOB NpU A.P. U pecuHXpoHU3aIUs B
TOYKE a

YcTaHOBHBIIIEECS 3HAYEHHUE CKOJIBKEHUS, MPU KOTOPOM PECHUHXPOHU3ALMS
NPOUCXOAUT 0€3 CHeHUaTbHBIX MEPONPUSITUH, HA3bIBACTCS KPUTHUUECKUM
CKobkeHrueM. To ecTb uMeTcs JABa crnoco0a JUKBUAAIMN ACHHXPOHHOTO
pe)KUMa — PECUHXPOHU3ALMS U PA3ACICHUE YHEPTOCUCTEM.

OTU oOlepaluyd TPOU3BOASATCS ABTOMATHYECKM C ITOMOIIBIO YCTPOWCTB
POTUBOABAPUMHON aBTOMATUKU JIUKBUAAIIMHI AaCHHXPOHHOTO pexuma (AJIAP).

Yempoticmea u cxemor AJIAP

B  wnawane  paccmorpum  cxembl  AJIAP,  BbINOJIHEHHBIE  Ha
AIEKTPOMEXAHUUECKUX pese. Takhe CXeMbl COCTOSIT M3 HU3MEPUTEIBHOM W
JOTMYECKON yacteil. M3MeputenbHass 4acTh pearupyeT Ha OJWH WM JBa W3
PACCMOTPEHHBIX BBIIIE IIPU3HAKOB ACHHXPOHHOIO pPEXMMa U COBMECTHO C
JIOTUYECKOH YacThi0 TPOM3BOAMT HeoOXoaumbie nedictBus. Ha puc. 6.15
MpEACTaBJICHa NpPUHIUIKAIBHAs cxeMa ycrpoiictBa AJIAP  mraoBeHHOro

JICCTBYSI, PEarupPYyIOIIETO Ha YBEJIMYEHUHN TOKA.
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Pucynok 6.15. [IpunuunuajsHas cxema ycrpoiictea AJIAP

Cxema BBITIOJTHEHA € MTOMOIIBI0 TOKOBBIX penie Thumna PT-40, BkiroueHHBIX Ha
¢daznubie Toku. TOKOBBIE pese cpabaTblBalOT MpHU yBEIWYEHUH Toka npu A.P. u
HECUHXPOHHO pabOTaIOIINX SHEPTOCUCTEM.

3aMBIKAIOT »OCIIb OTKIIOYCHHUS BBIKIIIOYATCIIA, KOTOpBIﬁ MMpOU3BOAUT ACIICHUC

KoHTaKThl BCEX pesie BKIKYEHBI MTOCIIeI0BaTEIbHO.
HenocrtatkoM 3TOW CXEMEI

Jliist Toro, 9To0Bl IPENOTBPATUTh HenpaBmwibHOE cpabatbiBanue AJIAP mpu
onHodazubix U nByx¢azubix K.3. B cxeMe HCHOJIb3yIOTCS TPU TOKOBBIX peElIe.

ABIIAACTCA BO3MOXHOCTD
MMPOUCXOAUT YBCIMYCHUC TOKA BO BCCX TPCX (ba3ax.

HEIPABUIIBHOTO
cpabatbiBanus npu TpexdazHom K.3. M mOpH CHHXPOHHBIX KayaHUAX, KOTJA
Cxema Ha puc. 6.16 nmpuMeHsieTcs TIaBHBIM 00pa3oM AJis JeJIeHUs CeTH. TOK

cpabaTblBaHUs pejie OTCTPAMBACTCS OT MAKCHMajbHOIO TOKA, KOTOPBIA MOMKET
IIPOXOJUTH 110 JIUHUU B HATPY30YHOM PEKUME:

npoBepsiercs o Toky A.P. mpu yrie d =180° ;

Iz = (1,2 — 1,3)Iyakc, KondduimeHT 4yBCTBUTETHHOCTH TOKOBBIX pelie
Apyrum

HEIOCTATKOM
o0OecrieueHus

K=%c14_15.
Ic3

IIPUBEAECHHOU
HE00X0IUMOM
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SABJIIACTCS
YYBCTBUTCIIbHOCTHU.

CJIOKHOCTH

s

CXEMBI
OTCTpOfIKH TOKOBBIX PCJIC OT MAKCUMAJIBHOI'O TOKa HArpy3Ku U OJJHOBPCMCHHOTO

ITOBBIIIICHU



YyBCTBUTEJIBHOCTH U u30uparenbHoctd  AJIAP  npumeHstor  cxemy
U3MEPUTENBLHBIX OPTaHOB, B KOTOPOM MOCIEAOBATEIBHO C KOHTAKTaMU TOKOBBIX
pese BKJIIOYEHBl KOHTAKTHI pejie MUHUMAJIBHOTO HAIpPSKEHUs, BKIIOYEHHOIO Ha

OJIHO M3 MeXAy(}a3HBIX HaNpsuKeHHi (puc. 6.16).

KA, KA, KA- KV,
A

Pucynok 6.16

Takasg cxema JaeT BO3MOXXHOCTh OTCTPAUMBATh TOKOBBIE PEJIE HE OT
MAaKCHMAaJIbHOT'0, & OT HOPMAJIBHOT'O TOKa Harpy3ku. [Ipu 3ToM nipu 1mpoTeKaHuu 1o
JIDII mMakcMManbHOTO TOKA HAarpy3Kd TOKOBBIE peJie MOTYT 3aMKHYTh KOHTAKTHI,
HO HenpaBuibHOro paerctBus AJIAP He mnpou3ouaeT, T.K. KOHTAaKT peie

HaIIPAKCHUA OCTAHCTCA PA3OMKHYTBIM.
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KoHTpoJibHBIE BONIPOCHI

1. lMonstue ACY TII.

2. [TonsiTue TexHomorndeckoro oobekTa ympasieHus (TOY).

3. O600mennas moaenb ACYTII. Kakue nHpopmalimoHHbIEe TOTOKU B HEH
IPUCYTCTBYIOT?

4. Undopmanmonnas moaens ACY TIL

5. Tunsl ctpyktypHbix pemeruss ACY TII. OcoGeHHOCTH pacipeiesiEéHHbIX
ACVYTIL

6. Tunel pyukmonuposanust ACY TII.

/. ABTOMaTHOE ONnucaHue PyHKIIMOHUPOBAHUS CUCTEMbI YIIPABICHUS

8. Buemrnuii u BHyTpeHHU anroput™msel pyHkunonupoBanus ACYTII

9. TumnoBas opranuzarusa TpaguiuonHon ACY TII. TexHuueckue cpencTna
pasnuunbiXx ypoBHerd ACY TII. TenaeHunn ux pa3BuTHsl.

10. IToratue YBM. OcnoBHble Tumel Y BM. Tenaenuuu pazsutusa Y BM.

11. Tlonarue INJIK, tpeGoBanusi k HuM. TenaeHuuu paszputus. CrocoObl
nporpammupoBanus [1JIK.

12. AnmapaTHasi apXUTEKTypa COBPEMEHHBIX MPOMBIIUICHHBIX CHCTEM
yrnpasieHusi. OCHOBHBIE TUIBI KOHCTPYKTHUBOB, JIOKAJTbHBIX U MOJIEBBIX IIUH.

13. Broa u BeIBOA curHasioB B YBM. IIpuHOMNBI MOCTPOEHUST yCTPOWCTB
BBO/a/BBIBOJA CUTHAJIOB.

14. IlepBuunas oOpaboTka BBOAMMBIX B YBM curnanios.

15. Ilonsarue nadopmaruu B ACY TII. [loHstue curaama, TUIBI CUTHAJIOB.
Kanan cBa3u, napamerpsl kaHasioB cBsizu. Bpemsa B ACY TIL

16. Metoabl kouTpossi nepemaaun uHopmauumu B ACY TII. CnocoObl
MOBBIIICHUS TOCTOBEPHOCTH MH(GOPMAIIHH.

17. IloHsiTue U OCHOBHBIE METOAbI LU(PpoBOK 00paboTKK curHaioB. CyTb
QITOPUTMOB SKCIIOHEHIIMAJIBHOTO CTIIAKUBAHUS M CKOJIB3SIIIIETO CPEJTHETO.

18. Pexxum pabotet YBM. Tlonsitue peansHoro Bpemenu (PB).

19. Haznauenne u cocrtaB OC PB. flapa peanbHoro BpemMeHu. OCHOBHBIE

AJIrOPUTMBI MHOI'03aJa4YHOCTH.
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20. CnocoObl TOAKIIOUEHHMS BHEIIHUX YyCTpoucTB K YBM. Ilonsitue
uHTepdeiica, Kakiue CUTHAIBI epealoTcs yepe3 uuTepdeic?

21. OcuoBubie UMbl U npuHIHNG TocTpoeHust OC PB. Tlonsatue 3amad, ux
CBOWCTBA.

22. Poib, MecTo U OCHOBHBIE XapakTepuctuku onepatopa B ACY TIL

23. Mepsl /U1l TIOBBIIICHUS] TOYHOCTH W HAAEKHOCTH pabOTHI OImepaTopa
ACVYTIIL

24. TlokazaTenu, MO KOTOPHIM YEJIOBEK B CHCTEME YIPABICHUS HMEET
MPEUMYIIECTBA Mepe]] TEXHUUECKUMU CPEJICTBAMH.

[TokazaTenu, Mo KOTOPHIM TEXHHUYECKHE CPEJCTBA MMEIOT IMPEUMYIIECTBA
nepesa onepaTopom

25. Ilpunnunsl noctpoenus nurepderica oneparopa ACYTIL

26. Ilomstme MHeMOCXeMbl. THIOBBIE OSJIEMEHTHI YNpaBICHUS W
OTOOpaXEHUsI.

27. Yto moHUMAaEeTCs MOJ| ONTUMaIbHBIM YyripaBiieHneM? CraTudeckas H
JTUHAMUYECKAst ONTUMU3AITHS.

28. Uto moHMMaeTcsi MOJ aJanTUBHBIM ympasienuem? Wnentudukanus
TOY.

29. llemu u 3agaun ACKYD.

30. Ocunognsbie cocrapisitomue ACKY 3.

31. [IIpeumymectBa ot BHeapenuss ACKYD ana morpebuteneit
AIIEKTPOIHEPTUH U BJICKTPOCHAOKAIOIINX OPraHU3aIlUA.

32. Kommepueckue u texanaeckue ACKYD.

33. LlentpanuzoBanubie U AeneHTpanuzoBanubie ACKYD.

34. OcnoBuble pynkunu ACKYD.
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