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IHHJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 OOII

Kon Pesynbrar 00ydueHus

pe3ynbTaTa (BBITYCKHUK JTOJKEH OBITH TOTOB)

IIpogheccuonanvrvie komnemenyuu

P1 JleMoHCTpHUpOBaTh 0a30BbIC €CTECTBEHHOHAYYHBIC M MAaTEMaTHYCCKHE 3HAHUS

A peIICHUs HAaY4YHBIX W HWHXCHCPHBIX 3a1ad B obnacTu aHaJIn3a, CHUHTE3a,
IMPOCKTUPOBAHUA, MNPOU3BOACTBA M OKCIUTyaTalUM CHCTCM aBTOMATHU3AllUA
TEXHOJIOTHUYCCKUX IIPOLECCOB U IIPOU3BOJCTB. YMeTs coderaTh TCOPHUIO,
MPAKTUKY U MCTOJBI JIs1 PCIICHUA WHXXCHCPHBIX 3a/la4, U [IOHNUMAThb 00J1acTh Ux
IIPUMECHCHUA

P2 HNmeTh OCBCIAOMIICHHOCTBH O II€EPEAOBOM OTCUCCTBCHHOM U Sap}I6e}KHOM OIIBITC B
obractu TCOpHUH, MNPOCKTUPOBAHHA, IMPOU3BOACTBA M OKCILIyaTallUhd CUCTEM
aBTOMaTU3all TCXHOJIOTHYCCKHUX IIPOUCCCOB U IMPOU3BOACTB.

P3 [IpuMeHsATh TOJIydeHHBIE 3HAHUSA IS ONpeneseHus, (HOpPMYyTUPOBAHHUS U
peleHus] MHKEHEePHBIX 3aJad MpHU pa3paboTKe, NPOU3BOJCTBE M KCIUTyaTallUuu
COBPEMEHHBIX CHCTEM AaBTOMATU3AallMM TEXHOJOTMYECKHX IPOLECCOB U
IIPOU3BOJCTB C HUCIIOJIB30BAHUEM IIEPEIOBBIX HAyYHO—TECXHUYECKUX 3HAHUU U
JOCTH)KEHUM  MHUPOBOTO  YPOBHS, COBPEMEHHBIX HMHCTPYMEHTAJIbHBIX W
IIPOrPpaMMHBIX CPEICTB.

P4 VYMeThb BI)I6I/IpaTI) U MPUMCHATHL COOTBCTCTBYIOIIHEC AHAIIMTHYCCKUC MCTOJAbI U
METOIbI TPOSKTUPOBAHHS CUCTEM aBTOMATH3AI[MH TEXHOJIOTHYECKHX MPOIECCOB
1 000CHOBBIBATH SKOHOMUYECKYIO 11€JIECO00Pa3HOCTh PEIICHUM.

P5 YMeTh HaxoAWTh HEOOXOAWMYIO JHTEpaTypy, ©Oa3pl [aHHBIX U JApyrue
WMCTOYHUKHA WH(GOPMALMU I aBTOMATH3AIMH TEXHOJOTHYECKHX IPOIECCOB U
MPOU3BOJICTB.

P6 YMeTh IIaHUPOBATh U MPOBOJUTH IKCIEPUMEHT, HHTEPIPETUPOBATH JaHHBIC U

WX HCIOJb30BaTh JJIS BEACHUS WHHOBAIIMOHHOM HH)KeHepHOﬁ JACATCIIBHOCTHU B
obOacTu aBTOMaTu3al TCXHOJIOTMYCCKHUX NPOUCCCOB U MPOU3BOACTB.

P7 YMeTh BBIOMpATh W UCHOJB30BaTh MOJXOMSIIEE MPOrPAMMHO—TEXHHUYECKOE
o0opynoBaHWe, OCHAIIEHWE W  HWHCTPYMEHTHI  JJIsi  pelIeHus  3aaad
ABTOMATHU3AI[MU TEXHOJIOTMYECKUX IIPOLIECCOB U NMPOU3BOJICTB.

YHu6€pCCIJleble KomMnemeHyuu

P8 Brnaneth MHOCTpaHHBIM S3bIKOM Ha YpPOBHE, IO3BOJIAIOIIEM paboTaTh B
MHTEpPHALMOHAIBHOM Cpele C IIOHUMAHHWEM KYJbTYPHBIX, S3BIKOBBIX U
COLIMAJIBHO — 9KOHOMHUYECKUX pa3/InYuil.

P9 O¢dextuBHO paboTaTh MHIMBHIYaJIbHO, B KayeCTBE WJICHA U PYKOBOAMTEIS
IpyHnbl ¢ OTBETCTBEHHOCTHIO 3a PUCKH M pabOTy KOJUIEKTHBA NPHU pPELICHUH
MHHOBAIMOHHBIX ~ MHXKEHEPHBIX  3a7ad B OOJIaCTM  aBTOMAaTHU3allUU
TEXHOJIOTUYECKHUX IPOLIECCOB M MPOU3BOJCTB, JAEMOHCTPUPOBATh MPU 3TOM
TOTOBHOCTD CJIEZIOBAaTh NMPO(heCcCHOHAIBHOM ITHKE U HOPMaM

P10 HNmeTs mupoKyro 3pyAuIKI0, B TOM YUCIIE 3HAHUE U TOHUMAaHUE COBPEMEHHBIX
OOIIIECTBEHHBIX M MOJUTUYECKUX MPOOIIEeM, BOMPOCOB OE30MaCHOCTH U OXPaHbI
310pOBbSl  COTPYAHUKOB, IOPUANYECKHX aCIEKTOB, OTBETCTBEHHOCTH 3a
WH)XCHEPHYIO JIESTEIbHOCTD, BIMSHUSA WHKCHEPHBIX PEIICHUN HA COLMAJIbHBIN
KOHTEKCT M OKPYKAOUIYI0 Cpeny.

P11 [Tonnmath HEOOXOAMMOCTH M yYMETh CaMOCTOSATEIBHO YYHUTHCS W TOBBIINIATH
KBaTH(UKAIMIO B TEYEHUE BCETO Mepro/aa MpodhecCHOHATBHON IeATeTbHOCTH.
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B dopwme:
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CryneHry:
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Tema paboThI:

ABTOMaTI/I3aHI/I$[ CHCTCMBI CTaAaHOK-KadaJIka — HaCOC

VYTBepkeHa PUKa30M JUPEKTOpa (AaTa, HOMEP) ot 18.04.2017 Ne2751/C

Cpok ciauu CTyIEHTOM BBIITOJHEHHOH paboThI: 08.06.2017 r.
TEXHHUYECKOE 3AJIAHHUE:

Hcxonnblie naHHbIE K padoTe OOBEKTOM UCCIICZIOBAHMS SBJISIETCS CTAHOK-KaydaKa-Hacoc.

(Haumenosanue 00bEKMa UCCIe008AHUS UTU NPOCKMUPOSAHUA;
NPOU3BOOUMENLHOCIb UNU HAZPY3KA,; PEHCUM PabOmbl
(Henpepbi8HbILL, NEPUOOUYECKULL, YUKIUYECKUU U M. 0.), 8UO
COIPbS UNU MAMEPUAT U30eNUs;, Mpebo8anusi K npooyKmy,
uz0enuio un npoyeccy, 0cobvle mpebo8aHus K 0COOEHHOCMAM
@dyHKyuOHUpOBanus (IKChayamayuu) 06vekma un u3oenus 8
niane 6e30nacHOCM YKCHLYAMAYUL, 6IUSHUSL HA
OKPYIHCATOWYIO CPEOY, IHEP2O3AMPAMAM, IKOHOMUUECKUTL
ananuz u m. 0.).




IlepevyeHs MoaJIeKANMX HCCTETOBAHMIO,
NMPOEKTHPOBAHMIO U Pa3padoTKe
BOINPOCOB

(ananumuyeckuil 0630p NO AUMEPAMYPHLIM UCTMOYHUKAM C
Yebio BbIACHEHUS. OOCMUNCEHUL MUPOBOTLL HAYKU MEXHUKU 8
paccmampugaemoti 0b1acmu, NOCMAHOBKA 3a0ayu
UCCIe008aHUSl, NPOEKMUPOBAHUSL, KOHCIMPYUPOBAHUS,
codepaicanue npoyedypul UCCIe008AHUS, NPOSKMUPOBAHUS,
KOHCIPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomvl; HAUMEHOBAHUE OONOTHUMETLHBIX PA30E08,
noonevcawux papabomke; 3aKmoueHue no pabome).

1 OnucaHue TEXHOJIOTUYECKOTr0 Mpolecca

2 Bri6op apxutextypst AC

3 Pazpabotka cTpykTypHOii cxembr AC

4 OyHKIMOHAIBHAS CXEeMa aBTOMATH3ALNH

5 Pa3pabotka cxeMbl HHPOPMAIMOHHBIX TOTOKOB AC

6 Br16op cpencts peammzanuu AC

7 Pa3paboTka cXeMBI COCITHEHHUS BHEIITHUX ITPOBOIOK
8 Br10op (060cHOBaHKE) anropuTMOB yrpasieHust AC
9 Pa3pabotka sxpanHbIX opm AC

ITepeyens rpauyeckoro Marepuasa

(C mouHbIM yKazanuem 06s3amenvHbIX yepmedicell)

1 ®yHKUMOHANBHAS
BBINIOJTHEHHas B Visio
2 TpexypoBHeBas cTpykrypa AC

3 CxeMa cOeIMHEHHUS BHELIHUX MTPOBOJIOK, BBIMIONHEHHAs B ViSiO
4 AnroputM cOopa JaHHBIX U3MepeHuid. biiok cxema anropurma

5 JlepeBo sKkpaHHBIX Hopm

6 SCADA-dpopMBI HKpaHOB MOHHUTOPWHTAa U YIIPaBICHUS
JUCHETYEPCKOTO IyHKTa

7 Cxema aBromatm3anuu mo 'OCT 21.408-2013 unu mo 'OCT
21.208-2013

cXeMa TEXHOJIOTMYCCKOro Iponecca,

KOHchIbTaHTbI 1o pasaejgam BbIHyCKHOﬁ KBaJ’IH(l)I/IKaIIHOHHOﬁ paﬁDTI)I

Pazgen

KoncyabTant

DuHaHCOBBHIN MEHEIPKMEHT,
pecypcorhHeKTHBHOCTH

pecypcocOepexeHme

u

JankoB Aptem ['eoprueBuy

COL[I/IaJ'II)HaSI OTBCTCTBCHHOCTD

Hesckuii Erop Cepreesuu

JlaTa BbI1a4M 32/1aHUA HA BBINOJTHEHHE BBIIYCKHOM
KBAJIH(UKAIUOHHOHI padoThI 10 JIMHEHHOMY rpaduky

3aganue BbIgAJ PYKOBOAUTEC/Ib:

JloKHOCTH [ %(0] Yuenas cTeneHs, Moanucey JlaTa
3BaHHUE
Benymwmit unxenep CXK | Kanaes B.E.
r.Cesepck
3anaHue NPUHSAJ K MCIIOJHEHUIO CTY/ICHT:
T'pynna (07 (0] Hoanuch Jara
3-8T22 I'ananun Burtamuii Cepreesnu
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| OakanaBpckas pabora

KAJIEHJIAPHBIN PEUTUHI-IIIAH
BBINOJIHEHH S BBINYCKHOI KBATH(UKAIMOHHONH padoThI

| CpoOK c/1ay¥l CTYICHTOM BBIITOJIHEHHOW pPabOTHI: 8.06.2017 r.

Hdara xouTposass | Ha3Banue pazaena (MoayJisi) / BuJ padoThl (HCC/IeI0OBAHNS) Makeumaibupiii — Gasn
p pasa Ay ap A pazaesna (MoayJis)
30.05.2017 r. | OcHoBHas 4acThb 60
DHuHAHCOBLIH MEHEHKMEHT, pecypcodPDEKTUBHOCTD U
01.06.2017 r. A > PeCypeodhd 20
pecypcocOepekeHne
07.06.2017 r. | ConuanpHas OTBETCTBEHHOCTD 20

CocraBui npemnoiaBaTelib:

J0KHOCTH [2%(0] Yuénasi cTeneHn, 3BaHNe Hoanuch JlaTa
Benymuit Kasaes B.E.
unxenep  CXK
r.CeBepck
COI'JTACOBAHO:
3aB. kadeapoii DdPUO Yuénas crenenb, 3BaHue Ioanucn Jlata
CYM I'youn A. E. K.T.H.




Pedepar
Breimmycknast — kBanmdukanuoHHas ~— paboTa  COAEpXKUT (4 CTpaHWMI
MAIlIMHOIIMUCHOTO TeKcTa, 26 Tabnui, 18 pucyHKOB, 1 CIHCOK HCIOJIB30BaHHBIX
HMCTOYHUKOB U3 17 HAaMMEHOBaHUH, / MPUIIOKEHUH.

KitoueBbie cinoBa: CKH, anexTpoaBurarenb, 3J€KTpOHArpeBaTelb, KiamaH C
AJIEKTPOIIPUBOJIOM, AaBTOMAaTU3MpOBaHHas cuctema ympasieHus, [IU]-perynsarop,
JOKIbHBIA NPOTPAMMHUPYEMBIA  JIOTUYECKUN  KOHTPOJUIEP, KOMMYTAI[MOHHBIN
IpPOrpaMMHUPYEMBI TOTHYECKHI KOHTpoJuiep, npotokon, SCADA-cucrema.

OOBEKTOM HCCIIEIOBAHUS ABJISETCS CTAHOK-Kadyallka-HacoC.

Ilens paboTBl — MOJEPHH3ANNS ABTOMATHU3UPOBAHHON CHCTEMBI YIIPABICHHS
CTaHOK-Kayaika-Hacoc ¢ ucnoiab3oBanueMm [1JIK, Ha ocHoBe BriOpanHOit SCADA-
CHUCTEMBI.

B nanHoMm mpoekTe Obuia pa3paboTaHa cHUCTEMa KOHTPOJS M yHPABICHHS
TEXHOJIOTUYECKUM TIPOIleCCOM Ha 0a3ze NPOMBIIUIEHHBIX KOHTposuiepoB [IJIK
BA3UC- 100, ¢ npumenennem SCADA-cuctemsr GENESIS32

Pa3paGoTannasi cuctemMa MOXET TPUMEHSATHCA B CHCTEMaX KOHTPOJIS,
yOpaBJeHUsT W cOOpa JaHHBIX HA PA3IMYHBIX MPOMBIIUICHHBIX MPEITPUATHSIX.
JlanHas cucTeMa MO3BOJIMT YBEIUYUThH MPOU3BOIUTEILHOCTD, TOBBICUTH TOYHOCTh H

HAJIe)KHOCTh U3MEPEHUIN, COKPATUTh YHUCIIO aBAPUU.
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OmnpenesieHusi, 0003HAYECHUSI, COKPALLICHUS, HOPMATHBHBIE CCHLIKH
OnpenesieHus

apTomMaTu3npoBaHHas cucremMa (AC) — KOMIUIEKC alllapaTHbIX U MPOrPAMMHBIX
CPEACTB, MpEeIHA3HAYEHHBIN JJIsl YIPaBICHHS Pa3IMYHBIMUA MpOllECCaMU B paMKax
TEXHOJIOTUYECKOI0 MpoIiiecca.
nnarepdeiic (RS-232C, RS-422, RS-485, CAN) — COBOKYIHOCTh CpEJCTB
(MporpaMMHBIX, TEXHHYECKHX, JHUHTBUCTUYCCKUX) W TIpaBWI I OOeCIeueHUs
B3aMMOJICUCTBUSL MEXIY pPAa3jIMYHBIMA MPOTPAMMHBIMU  CHCTEMaMH, MEXIY
TEXHUYECKUMHU YCTPOMCTBAMM WJIM MEXKAY MOJTB30BATEIEM U CUCTEMOM.
BHJEOKAAP: 0O0JacTh 3KpaHa, KOTOpas CIYXKHUT IS OTOOpPaKEHUs] MHEMOCXEM,
TPeHAOB, TaONW4YHBIX  GOpM, OKOH  YOpPABJICHHS, IKypHAIOB H  T.IL
MHEMOCXeMa: TMPE/ICTABICHUE TEXHOJOTMYECKOM CXEeMbl B YIPOIICHHOM BHJIE Ha
skpane APM.
MHEMO3HAK: TPEJCTaBlIeHUE OOBEKTa VYIOPABJICHUS WM TEXHOJOTUYECKOTO
napamMeTpa (MU X COBOKYITHOCTH) Ha sKkpane APM.
uHTepdelic omepaTropa. COBOKYIHOCTh aNnapaTHO-IPOTPaMMHBIX KOMIIOHEHTOB
ACY TII, obecneunBaronnx B3aMMOICHCTBHUE IT0JIB30BATEIIS ¢ CUCTEMOIA.
npopuiar AC: onpenensercs Kak ITOAMHOXKECTBO W/MIM KOMOMHAIUM 0a30BBIX
CTaHAapTOB MHGOPMAIIMOHHBIX TEXHOJOTUNW U OOMICTIPUHSTHIX B MEXKIyHAPOIHOU
npaktuke (pupmenHbix pemeHudt (Windows,Unix, Mac OS), HeoOXOAMMBIX st
peanu3aiuu Tpedyembix HabopoB GpyHkmit AC.
nporokoa (CAN, OSI, ProfiBus, Modbus, HART wm nap.): HabGop mnpaBui,
MO3BOJISIFOLIUN OCYIIECTBIISATh COCIMHEHUE U OOMEH JIaHHBIMU MEXIY NBYMS U OoJiee
BKJIIOUYEHHBIMH B COEIMHEHUE MTPOTPAMMUPYEMbIMHU YCTPONCTBAMMU.
TexHosoruyeckni mpouecc (TII): mocnenoBaTEeNbHOCTh  TEXHOJIOTHMYECKHUX
orepanuii, He0OXOIUMBIX JIJIsi BHITIOJIHEHUS OTIPEICIIEHHOTO BUa PaboT.
apXUTEKTYypa aBTOMATHU3MPOBAHHOM CHCTEMbI: HA0Op 3HAYMMBIX PEIICHUN TIO
OpraHu3allid CHUCTEMbl MPOTPAMMHOr0 oOOecnedeHus, Habop CTPYKTYPHBIX

AJIEMEHTOB U UX UHTEPPEICOB, MPU MOMOIIU KOTOPhIX KommonyeTcst AC.



OPC-cepgep: MIPOrPAMMHBI KOMILJIEKC, MPEIHA3HAYECHHBIN TS
aBTOMATHU3HPOBAaHHOTO cOOpa TEXHOJOTHYECKHUX JAHHBIX C OOBEKTOB U
NPEIOCTaBICHUSI AITUX JaHHBIX CHUCTEMaM JAHCHETUYEPU3ANMU [0 MPOTOKOJIAM
cranaapra OPC.

Ter: MeTKa KaK KIIF0YEBOE CJIOBO, B Oonee y3KOM
NPUMEHEHUU UACHTU(PUKATOP IJIs KATETOpU3allii, OIMCAHUs, IOWCKA JAHHBIX W
3a/1aHUsl BHYTPEHHEU CTPYKTYPHI.

mModbus: KOMMYHUKAITMOHHBIA MPOTOKOJ, OCHOBAHHBI Ha apXUTCKTYPE «KJIMCHT-
cCepBeEp».

O0o3HaYeHHNs U COKpPALLICHUS

OSI (Open Systems Interconnection) — DranoHHas MOJENb B3aUMOJICHCTBHS
OTKPBITBIX HH()OPMAIMOHHBIX CHCTEM;

PLC (Programmable Logic Controllers) — IIporpammupyeMble JIOTHYSCKHE
koHTpoJsuieps! (ILJIK);

HMI (Human Machine Interface) —UenoBeko-mMammHHBIA HHTEpDETC;

OPC (Object Protocol Control) — mpoTokos fjist yripaBJIeHHUS POLIECCAMU;

IP (International Protection) — CterneHb 3aIiuTh;

AIIIT — ananoro-mudpoBoit mpeoOpazoBaTeb;

LIAIT — mudpo-aHanoroBelil mpeodpa3oBaTeb;

KNI InA— KOHTpOIBHO-U3MEPUTEIIbHBIE TPUOOPHI U aBTOMATHKA;
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Bsenenue

Takue QakToppl COBPEMEHHON SKOHOMHUYECKON CHUTyallMH KakK HCTOIICHHE
pecypcoB HE(DTSAHBIX IJIACTOB, BHICOKAsi CTOUMOCTD JIEKTPOIHEPTUH, OIrPaHUYEHHBIN
00BEM CPEICTB Ha PEMOHT CKBAKHH, a TaK)K€ BBICOKAs TPYAOEMKOCThH TMPOBOINMBIX
paboT 00yclaBIMBAaIOT HEOOXOAMMOCTh aBTOMATH3alMU MPOLECCOB HEePTen00bIYH.
ABTOMaTHM3amusi — O3TO OJIMH U3  (AKTOPOB, TMO3BOJSIONIUX  TOBBICUTH
MPOU3BOJIUTEIIBHOCTD U YIYUILUTh YCIOBUS TPya.

ABTOMAaTH3aIMsl CKBAXKWH, SKCIUTYaTUPYEMbIX IITAHTOBBIMU TIyOMHHBIMU
Hacocamu (IIII'H) 3akmrouaercs, mpexae BCEro, B KOHTPOJIE TAKUX TEXHOJIOTUYECKUX
napaMeTpoB, Kak  JWHaAMOrpaMma, JUHAMHUYECKUUA  YPOBEHb  JKHJKOCTH,
BaTTMETpPrpaMma, MOTPeOIsIEMbIii TOK, 4YacTOTa KayaHWUM, JaBJICHHE HA YCTbE
CKBaXUHbI. DyYHKIMM YNpaBICHUS JOKHBI 00ECIeYuBaTh JUCTAHIIMOHHOE
BKJIFOUYEHHUE U OTKJIKOYEHUE PUBOAHOTO JIEKTPOIBUTATEIISl, AaBAPUMHOE OTKIFOUCHHE
YCTAHOBKH, TIEPUOJMYECKUN PEXKUM DHKCIUIyaTalli, IUIABHOE PpETyJIHPOBAHUE
CKOPOCTHU BpalIEHUs 3JIEKTPOABUTATEIS IPU TOMOIIY IPE0OPa30BaTENSI YaCTOTHI.

Coznanuem cpeact aBromatusanuu [1II'H 3anuMaroTcst MHOTHE 3apyOeKHbIS
u otedecTBeHHble npeanpusatus: Lufkin Automation (CIIA), HIIT «I'pant» (Yda),
HII® «Uutex» (Yda), OO0 «Mukon» (H. Yennsr), THIIBO «Cuam» (Tomck) u
npyrue. Tem He MeHee, aOCOJMIOTHBIMU yCTI€XaMH B 3TOM HAaIPaBICHUH HE MOXKET
MOXBAacCTaThCsl HU OJiHA (hrpMa U OOBACHSIETCS 3TO, MPEXKIE BCErOo OYPHBIM pa3BUTHEM
U3MEpPUTENFHOM,  TpeoOpa3oBaTeIbHOM W MHUKPOMPOIECCOPHONM  TEXHUKH,
MPEIOCTABISIONICH pa3padoTyMKaM BO3MOXKHOCTH pelieHusi Bce Oosiee U Ooiee
CJIOXHBIX 3a]1ay.

B nanHOM mpoekTe paccMaTpuBaeTCs MOJIEpHU3ALMS aBTOMAaTU3UPOBAHHON

cUCTEMBI cTaHOK-Kadanika-Hacoc (CKH).
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1 Texunueckoe 3aganue

1.1 HazHaueHnue CUCTEMBI

OcHOBHOE Ha3HayeHUE aBTOMaTU3NpoBaHHOM cuctembl CKH:

o crabmwimszanuu  pexxuMoB  TII  mocpeacTBOM — KOHTPOJIUPOBAHMS
TEXHOJIOTUYECKUX IapaMeTpPOB, BU3YaJIbHOI'O MPEACTABICHUSA, A TaKKe MOJa4u
YIPABJSIIONIMX CUTHAJIOB HA MCIOJHUTEIBHBIE MEXAHU3MbI B ABTOMAaTUYECKOM U
PYYHOM (BBINOJIHEHUE TOCIEAOBATENBHOCTU JEUCTBUN TEXHOJIOTOM) PEKUMAX;

o BBIABJIICHUS ABAPUMHBIX CUTyalMd HaA TEXHOJOTMYECKHX Y3Jax
IIOCPEACTBOM IIPOBEIECHMS OIPOCAa JAaTYMKOB BXOISAIIMX B COCTAB CUCTEMbI B
aBTOMATHYECKUX PEXKUMAX, a TAKKE AHAIN3 U3MEPEHHBIX 3HAYCHUN U MIEPEKITIOUCHHE
TEXHOJIOTMYECKHUX Y3JIOB B pabodee COCTOSTHUE MOCPEACTBOM MOJAa4YM YIPABIIAIOIINX
CUI'HAJIOB HA WCIOJHUTEIBHBIE MEXaHU3Mbl B AaBTOMAaTUYECKOM WM PYYHOM
pEeXKUMAX;

o o0OecrieyeHrss aBTOMATU3MPOBAHHOTO KOHTPOJSI U yHOPABICHUS B

peasbHOM MaciiTade.
1.2 Ilesn co3paHusi CUCTEMBbI

OcHosuble nenu coznanus ACY TII:

e o0OecnedyeHWe  CTAOWIM3AIMU  DKCIUTyaTallMOHHBIX  TOKa3aresei
00opyA0BaHUs U peKUMHBIX apameTpoB T1I;

®  yBEJIMYEHHUE TOBAPOOOOPOTa;

o CHIKEHHE MPOU3BOJCTBEHHBIX 3aTpaT;

o non0op 0OoJjiee PAMOHATBHBIX TEXHOJOTUYECKUX PEKUMOB 3a CUET
ydeTa MOKa3aHWW MPOMBIIUICHHBIX aHAJIM3aTOPOB, U OMEPATHUBHON KOPPEKTHUPOBKHU
peXrMa oOmnupasch Ha JaHHbIe, TMOJy4YeHHbIE B pe3yJbTaTe MPOBEACHUS
71a00paTOPHBIX UCCIICTOBAHUI;

o MOBBIIIIEHUE Ka4eCTBA MTPOU3BOIUMOM MPOAYKIIUH;

° IIPEAYIPEKICHUE aBAPUNHBIX CUTYaLUH.
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http://automation-system.ru/main/item/42-sxemy-upravleniya-v-asutp.html
http://automation-system.ru/main/item/70-opredelenie-parametrov-perexodnyx-xarakteristik.html
http://automation-system.ru/plc/item/g2-8-1.html
http://automation-system.ru/main/item/412-soglasovanie-napravleniya-dejstviya-regulyatora-s-obektom-regulirovaniya.html
http://automation-system.ru/main/item/46-klassifikacziya-sistem-avtomaticheskogo-regulirovaniya.html
http://automation-system.ru/main/item/412-soglasovanie-napravleniya-dejstviya-regulyatora-s-obektom-regulirovaniya.html
http://automation-system.ru/main/item/427-funkczii-osnovnyx-blokov-scadan-sistemy.html
http://automation-system.ru/spravochnik-inzhenera/item/4-1.html
http://automation-system.ru/main/item/29-dinamicheskie-xarakteristiki.html
http://automation-system.ru/spravochnik-inzhenera/item/2-12.html
http://automation-system.ru/main/item/45-osnovnye-terminy-i-opredeleniya-regulirovaniya.html
http://automation-system.ru/plc/item/g2-9-2.html
http://automation-system.ru/spravochnik-inzhenera/item/5-17.html
http://automation-system.ru/main/item/74-pokazateli-kachestva-proczessa-upravleniya.html
http://automation-system.ru/spravochnik-inzhenera/item/2-2.html
http://automation-system.ru/plc/item/g1-3-5.html
http://automation-system.ru/main/item/405-3-position-regylator.html
http://automation-system.ru/main/item/427-funkczii-osnovnyx-blokov-scadan-sistemy.html

1.3 TpeOoBaHusi K TEXHHYECKOMY 00ecle4YeHUI0

O6opynoBaHue, YCTAaHOBJIEHHOE HAa OTKPBITOM MECTHOCTH  JIOJDKHO
BBIIEPKUBaTh Bo3aeicTBUE Temneparypbl oT MuHyc S0°C o mroc 50°C u Ba)xHOCTH
He meHee 80% mpu temmnepatype 35°C.

ABtomatusupoBaHHas cucteMa CKH gomkHa w#MeTh BO3MOXKHOCTH
HapaluBaHUs, MaCIITAOUPOBAHUS U TIOCIEAYIOIEH MOJIEPHU3AIIUN BCEH CUCTEMBI.

Kommnekc texumdeckux cpeacts ACY TII gomken oOecreunBath
peanu3aluio OINpeAeNeHHbIX JaHHBIM T3 (QyHKUMNA, M MpU 3TOM B €ro OCHOBE
JOJDKHBI  JIEKATh CIEIYIOUIME CIEHHATM3UPOBAHHBIE MPOrPAMMHO-TEXHHUUYECKHUE
KOMILJIEKCBI:

o CpencrBa KUIIMA, BxiIodass HUCHOJHUTENBHBIE  MEXAHU3MBI,
M3MEPUTEIbHBIE JaTYMKUA, MUKPOTIPOLIECCOPHBIE PETYISATOPHI,

o [lepudepuiinbie IIOJICUCTEMBI YIIPaBJICHUS Ha Oaze

MUKPOIIPOIOCCCOPHBIX YCTpOﬁCTB, HJIX KOHTPOJIJICPOB,

o MHorodyHKIIMOHATBHBIE CTAHIIMH JIJISl OTIEPATOPOB U UHKEHEPOB,

o Cucrembl apXUBUPOBAHUS JTAHHBIX,

o CereBas annaparypa,

o Crenranv3upoBaHHbIE CUCTEMBI MPOTHBOABapHitHOM 3ammThl (I1A3),
o MeTtposnoruueckue mpuoopsl MOBEPKH 000pYA0BaAHUS.

CucreMa u3MepeHUH J0KHA OBITH MOCTPOCHA HMCXOAS M3 TOrO, YTO B €€
OCHOBE JOJDKHBI JIKAaTh OJJICKTPOHHBIC JATYMKW JIaBJICHHS, JUHAMOMETPUH,
nedopMaiu, mojI0KEHUs, BA3KOCTH HEPTH.

CpenctBa u3MepeHus JODKHBI MepenaBatb WHGMOpPMALUIO, MpU MOMOLIU
CTaHJAPTHBIX CUTHAJIOB BXOAIINX B auamna3oH 4-20 MA.

JlaT4uKu, UCTIONIb3yeMbIe B CUCTEME, JIOJDKHBI YAOBIIETBOPSTH TPEOOBAHUSIM
WCITOJIB30BaHUS C arpeCCUBHBIMH cpeaaMu. [Ipu BBIOOpE MaTUYMKOB PEKOMEHIYETCS
OTJIaBaTh MPUOPUTET 0OOPYTOBAHUIO, OCHAIIIEHHOMY UCKPOOE30MaCHBIMHU HIETISIMH.

B 1nensx oOecredyeHus CBOOOJHOM KOMITOHOBKHM KaHAJIOB BBOJA/BBIBOJIA,

KOHTPOJUIEPbI JOJIKHBI OBITH MOCTPOEHBI Ha MOAYJIBHOM apxuTekType. B ciyuae
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http://automation-system.ru/main/item/70-opredelenie-parametrov-perexodnyx-xarakteristik.html
http://automation-system.ru/main/item/412-soglasovanie-napravleniya-dejstviya-regulyatora-s-obektom-regulirovaniya.html
http://automation-system.ru/plc/item/g4-3.html

HEOOXOJUMOCTH TONydeHHss HWH(OpMAIMM C JAaTYUKOB, KOTOPBIE HAXOMSITCS BO
B3PBIBOOMNACHOW Cpelle, BO3MOXXHO HCIOJIb30BAaHUE KaK MOJYJIEH OCHAIIEHHBIX
UCKpPOOE30MacHbIMM  BXOJHBIMM  IEMsAMH, TaKk U BHEIIHUX  OapbepoB

HCKpPOOE30IaCHOCTH, pa3MEIaeMbIX B OTACIHbHOM KOHCTPYKTHBE.
1.4 TpeGoBaHUs K METPOJIOTHYECKOMY 00eCIeYeHUI0

TpeboBanus K METPOJIOTHYECKOMY OO€CIEUeHHI0 PabOTOCIIOCOOHOCTH
pe3epByapa W HACcOCOB TMPEACTABISAIOT COOOM KOMIUIEKC O0OsI3aTeIbHBIX M
PEKOMEHJIyeMbIX K HWCIOJIHEHUIO JCHCTBUN, HANpaBICHHBIX Ha oOOecredyeHue
€IMHCTBA M TpeOyeMOol TOYHOCTM HW3MEPEHHU, MOBbIMIEHHE 3(PPEKTUBHOCTU U
KadecTBa pabOTOCIIOCOOHOCTH CUCTEMBI

TpebGyeMble HOpMBI IOTPEUTHOCTH MPEACTABIEHbI B TabnuLe 1.

Tabnuua 1 — TpeOoBaHMs K TOTPEIIHOCTH U3MEPUTETBHBIX KAaHAJIOB

Ne | HanmeHoBaHue M3MEPSAEMOro apamMerpa Hopma norpemmnoctu (He 6omee)
1 BarrmerpupoBanmue + 2%

2 JlaBneHue +0,1%

3 BaskocThb + 1%

4 [MonoxxeHue +0,75%

5 Jedopmariuu + 1%

6 Temneparypsi + 1%

1.5 TpeGoBaHusi K NPOrpaMMHOMY M HHGOPMALMOHHOMY 00ecIie4eHUI0

[IporpammHoe oOecriedeHre aBTOMATU3UPOBAHHOW CHUCTEMBI  JIOJKHO
BKJIIOYATh B ceOs:

- CHCTEMHOE MPOTrPaMMHOE 00ECIIEUECHHE - OTICPAITMOHHBIE CUCTEMBI;

— WHCTPYMEHTAJILHOE TIPOrPaMMHOE 00€CTIeueHNE;

— o0r111ee MPUKIIAIHOE IPOrPAMMHOE 00ECTICUEHHE;

— crenuaibHOE MPUKIIAHOE MPOTPaMMHOE 00eCIieYeHHE.

[IporpammHuoe obecrieueHrue, KOTOpoe BXOAUT B COCTAB TEPMHUHAJNIA JOJKHO
UMETh PYCCKOSI3bIUHBIN HHTEp(]EC, TUIIEH3MOHHBIN aHTUBUPYC, MIPU ITOM JOCTYII K
TEPMUHATY BO3MOXKEH TOJBKO 3apErMCTPUPOBAHHBIM TI0JIb30BATEIISAM, KOTOPHIE

MPOIIUIN ayTEHTU(UKAITHIO.
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Taxke mnporpaMMHOe ©  HWH(QOPMAIMOHHOE  OOECIEYCHHE  JIOJDKHO
o0ecrneunBaTh Ciaeayromue yHKInuu:

— CO3JaHMEe pachpenenEHHON 0a3bl MAaHHBIX M BO3MOXKHOCTH JOCTYTA K
HEWH;

- 00pabOTKy ¥ XpaHEHUE TTApaMETPOB U JTaHHBIX TOTYYEHHBIX C JATYUKOB
BO BpeMsI IPOTEKAHMUS TEXHOIOTUYECKOTO TPOIIecca,

— oroOpa)keHHE MHEMOCXeM (BHICOKAQIPOB) JJs  BH3yaJH3alllH
COCTOSTHHSI TEXHOJIOTHUECKUX OOBEKTOB B PEXKHME PEATbHOTO BPEMEHH;

— BO3MOKHOCTb H3MEHEHHS MTapaMeTPOB TEXHOJIOTHYECKOTO TIPOIIecca;

— CO3JlaHKe YHH(DUIUPOBAHHOW HJIEKTPOHHOW TOKYMEHTAIH, OTYETOB

(pamopToB, MPOTOKOJIOB).
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2 OcHOBHAA YACTh
2.1 OnucaHue TEXHOJIOTHYECKOro Nmpouecca

CraHok-Kadajlka OTHOCHTCS K DJJIEMEHTaM, KOTOpbIE YYacTBYIOT B
IKCIUTyaTalli  He(TeAOOBIBAIOMIUX CKBAXKHUH C HCIOJB30BAHHMEM IIITAHTOBBIX
HacocoB. K Tomy ke Takoe 0o00opyaoOBaHHE BXOJIUT B YMCIIO HA3€MHBIX NMPUBOJIOB
IITAHIOBBIX TNIYOMHHBIX HacocoB. CrenuaaucTbl - HEPTIHUKU [AIOT €My TaKoe
ONpe/eNieHNe, KaK «WHIUBUAYaIbHBIA OalaHCHUPHBI MEXaHUYECKHH MPUBOJ
LITAHTOBOI'O HAcOCa» WJIH IPOCTO «Kadaika». [lo mpuHOMIy IEeWCTBUS CTaHOK-
Kayajka HEPEeIKO CpPAaBHUBAIOT C PYYHBIM BEJIOCHUIIEIHBIM HACOCOM, KOTOPBIA
peoOpa3oBbIBAET BO3BPATHO — MOCTYNATENbHOE JBUKEHUE B BO3AYIIHBIN MOTOK. OT
CTaHKa-KadyajJku He(PTAHOM Hacoc mnpeoOpa3yeT NOJOOHbIE JBWKEHUS B IOTOK
KUIKAX YIIEBOJOPOAOB, KOTOpBIE IMOCTYMAlOT Ha IMOBEPXHOCTh MO HACOCHO —
KOMIIPECCOPHBIM TpyOam.

PaccMoTpuM mOpHHLMI U TOCIENOBATEIbHOCTh PabOThl CTaHKa-KayajiKu.
DNeKTpoABUTaTENb BpAlIAET MEXAHU3Mbl CTAaHKA-KadyaJKh, OajJaHCUpP JBMXKETCS IO
NPUHIUIY KAadelIu B PE3YJIbTATE IIOJABECKA YCTHEBOI'O INTOKA MOJYy4YaeT BO3BPATHO-
NOCTynareabHble JBWKeHUs. llomydeHHass sHeprus nepeaa€rcsi Ha CTalbHbIE
CTEp>KHHU (ILITaHTW), CKPYYEHHBIE JAPYT C JPYroM C MOMOIIbIO CHEHHAIbHBIX MY(QT.
Uepes 3TU CTAIBHBIE CTEPKHU SHEPTHs NEPENaETcsl LTAaHTOBOMY HAcOCy, KOTOPBIM
HAaYMHAET KayaTh HEPTh U M0J1aBATh €€ HaBEpX.

Ha pucynke 1 mnpencraBmena cxema ACY TII pabGoTbl CKBaXHHBI,
oOyctpoennoii IIII'H (obecnieuenne pabOThl CKBAKMHBI B PEKUME MEPUOIUYECKON
M0/Ia4¥ MPOIYKIMU HA TOBEPXHOCTB).

[To3uumst 2 — MacioOHAINOJIHEHHAs Me4Yb, NPEIHa3HA4YeHHas Ui MOJ0TpeBa

He()TH HA CKBa)KMHAX C BHICOKOM TeMIepaTypoii eé 3acTeiBanus (>+ 25°).
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Pucynok 1 — CucreMa ynpaBieHuUs peKUMOM paOOThl CKBOKUHBI.

JlanHasi cucTeMa NoCTpPOEHa Ha OCHOBE CJIEAYIOIIUX AJIEMEHTOB:

1 - ckBaxkuHa; 2 - MacIOHANOJIHEHHAs Meub (yCTaHABIMBAETCS MPU OOJIBIIOM
comepkanne mnapapuna B HedTH); 3 — 3MeeBUK; 4 — IJEKTpOHArpeBareib; 5 —
npeodpazosarens UTIM 50; 6 — anektponnoe yctporictBo MIIM-50; 7 — ananmuzarop
XapakTepa Mojaud NPOAYKLIHMU CKBaXKHUHBI; 8 — AJIEKTPOIYCKOBas ammaparypa; 9 —
craniust ynpasienuss CKH; 10,11 — camonumymue npubopsr; 12 — 010k
TEJIEMEXAHUKU.

OynkimonanbHas cxema ACY TII paGoTsl ckBakuHbl, 00ycTtpoennoi I'H
NpUBEACHA B IPUIIOKEHUH A.

Huxe npencraBieHbl OCHOBHBIE 3JIEMEHTHI (PYHKIIMOHATBHON CXEMBI:

1 — onparumk ycunusa (JISA — wu3MepeHue, 3amMra, CUTHAIM3ALUA)
pacrnoyiaraeTcsi Ha IITOKE HAJ BEpXHEW TpaBepcod; 2 — paTuuk Jedopmanuu
oamancupa (NISA — u3mepenue, 3ammra, CUTHANIM3ANMA); 3 — JAaTYUK IOJIOKSHUS
(GIR - wu3mepeHme, perucTpanysi), YCTaHABIMBACMBI Ha PEIYKTOPE CTaHKa-

Kauajku, paboraromuii Ha 3 dekre Xommra; 4 — natumnk Bsazkoctu (VIR — u3mepenue,
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peructpauus); 5 — snekrpoasuratens CKH; 6 — narunku BartmerpupoBanus (EIRC
— U3MEpEHHEe, PErucTpanus IJs KOHTPOJIA SHEPreTUYECKUX IMapamMeTpoB: TOKa H
HaIpPsDKEHUS dJISKTPOITyCKOBOM amnmapatypsl; 7, 10, 13 — natuuku naBnenus (PIRC —
U3MEpPEHUe, perucTpanus, ynpasieHue); 8, 9, 12 — JaTUMKU MOJOXKEHUS
anektpo3anBmkek (GA — curnammsanus), 11 — Ttepmomaruuk (TIR — u3mepenwue,

peructpanus); 14 — natunk nasiaenus (PIR).

2.2 PazpabGoTka cTpykTypHOii cxembl AC

ABTtomaTtu3upoBaHHas cucrtema ympasiieHnss CKH noctpoena mo nmpuHOummy
MEPAPXUUECKOTO PACHPEACICHHOTO YNPABIECHUSA, T.€. B BHIE TPEXYPOBHEBOU
CTPYKTYPHOU CUCTEMBI.

TpexypoBHEBass CTPYKTypa aBTOMATU3UPOBAHHOM CUCTEMBI IIPEICTABIICHA B
IIPUJIOKEHUU b U COIEpKUT ClienyroIue ypoBHHU:

o HVDKHUW WA TI0JIEBOW YPOBEHb COIEPXKUT IIEPBUYHBIC TATYUKU, A
UMEHHO Juisi aBToMatu3upoBaHHOM cucteMbl CKH (matumk ycwims, JaTyuk
nedopManuy, NaTYMK TOJOKEHUS, NaTYMK BA3KOCTH, AATYUK BAaTTMETPUPOBAHMS,
JNATYMK JaBJIEHUS, JATYUK TEMIEPATypbl, Ta30aHAIA3ATOp), a TAKXKE MPHUBOJBI
3alIOPHOM M PETYJIHPYIOLIEN apMaTyphl, UCIIOJHUTEIbHBIE YCTPOMCTBA arperaToB U
YCTaHOBOK;

o CpeaHui YPOBEHb WU KOHTPOJUIEPHBIN COECPIKUT
IIPOTPAMMUPYEMBIA  JIOKAJIBHBIA KOHTPOJUIEP, KOHTYPBI aBTOPETYJUPOBAHUSA U
cTaOMIN3alMu;

o BEPXHUI YPOBEHb UM MH(POPMALIMOHHO-BBIYUCIUTEIbHBIN COACPKUT
KOHTPOJUIEP, BBINOJHAIONIMNA POJIb KOHLEHTparopa. TakKe Ha BEPXHEM YpPOBHE
pacnonaratorcs cepepa bJl u kommbrotepsl oneparopa ACY, KoTopble 00bETUHEHBI
nokanbHOM cerbto Ethernet. Ha kommbrotepe omepatopa ACY B KaudecTBe

oneparimoHHou cucteMbl ucnonbzyercs Windows 7 u SCADA MasterSCADA.
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C HIKHETO YpOBHSA IIOJICBBIC JaTYMKH TIepefaroT WHEGOPMAIUI0 Ha
KOHTPOJUICPHBIH YPOBEHH MPOTPAMMHPYEMOMY JIOTHISCKOM KOHTPOJUICPY, KOTOPBIH
B CBOIO OYE€PE/Ib, BHITIOIHICTCS CIICAYIONINE 33 IaUH:

o coOupaet, 00pabaThIBaCT W XPAaHUT BCIO WH(MOPMAITUIO O COCTOSHHUH

TEXHOJIOTUYECKOTO TIporiecca W HWHQPOPMAIMIO O MapaMeTpax WCIOIb3yeMOro

000py10BaHUS;
o ABTOMATU3UPOBAHHOE YIIPABICHUE TEXHOJIOTHICCKUAM MTPOIIECCOM;
o BBITIOJTHSIET KOMAH/IbI, KOTOPBIE IMMOCTYTAIOT C MYHKTA YIIPABICHUS;
o oOMeHUBaeTCsi HHPOPMAITHEeH ¢ TyHKTOM yIPaBJICHHUS.

B cBow ouepeny mndopmammsa ¢ I1JIK mepemaércss B ceTh AMCHETYEPCKOM
MOCPEICTBOM KOHIIEHTPATOPA, pacmnoJIOKEHHOTO Ha nH(pOpMaIIMOHHO-

BBIYHUCIIMTCIbHOM YPOBHC, KOTOpBIﬁ BBIIIOJIHACT CIACAYIOIMEC 3aaa4u:

o cobupaet ganssle, noctynarouue ¢ [IJIK co cpeanero ypoBHs;
o 00pabaTbIBa€T JaHHBIE, IPU ITOM MACIITAOUPYS UX;

o MOJIIEP’KUBACT €ANHOE BPEMS BCEU CUCTEMBI;

o CUHXPOHU3HUPYET paboTy MOJICUCTEM;

o OpraHU3yeT CO3/IaHKE apXUBOB M0 33JJaHHBIM ITapaMeTpam;

o oOMeHuBaeTcsi HGOpPMAIIME CO CPETHUM YPOBHEM.

Oneparopckasi COCTOMT M3 HECKOJIBKMX CTaHUMW YNPABIEHUS, KOTOPBIMH
ABJSIIOTCS KoMmbroTepbl onepaTtopa ACY. Takxke B omeparopcKkoil pacmoIOKEH
cepeep bJI. Ha »skpanax omeparopa ACY oToOpaxkaroTcsi TEXHOJOTHYECKUE
IIPOLIECCHI U OTIEPATUBHOE YIIPABJICHUE.

JUist B3aMMOJEHCTBUSA KOHTpOJUIEpAa Ha HW)XKHEM YPOBHE C IIOJIEBBIMU
JATYMKAMHA W MCIHOJHUTEIBHBIMU YCTPOWCTBAMHM MCIOJB3YIOTCS KaHaJbl CBSA3H.
KoHTtpomiep cpeiHero ypoBHs 1 KOHIEHTPATOP BEPXHETO YPOBHS B3aMMOJIEUCTBYIOT
nocpeacteom  Modbus.  Taxxe  ucmons3ys  JiokaibHble —cet  Ethernet
B3aMMOJICUCTBYIOT MEXIY COOOM KOHLIEHTPATOp BEPXHETO YPOBHS U KOMIIBIOTEPHI

oneparopa ACY.
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2.3 OyHKIUOHAJbHASA CXeMa aBTOMATH3AIUM

OyHKUMOHAIbHASL ~ CX€Ma  aBTOMATU3allMM  SBJIAETCS ~ TEXHHUYECKUM
JIOKYMEHTOM, ONPENEISIOMUM (YHKIIMOHATBLHO-0JIOUHYIO CTPYKTYPY OTAEIbHBIX
y3JI0B aBTOMATUYECKOTO  KOHTPOJIA,  YOPABJICHHS W PETyJIHPOBAHUA
TEXHOJIOTUYECKOro TMpollecca M OCHAIIEHUS OOBEKTa YIpaBJICHHS MNpuOopamMu U
cpelncTBamMu aBToMatuzanuu. Ha QyHKIHOHANTBHOW cxeMe M300pa’karoTCsl CUCTEMbI
aBTOMATHYECKOTO KOHTPOJIA, PpEryJupOBaHMs, JUCTAHIMOHHOIO YIPABIECHUS,
CUTHAIU3ALUU.

Bce »nemMeHThl CUCTEM YIpaBi€HUS MOKa3bIBAIOTCS B BHJIE YCIOBHBIX
U300pKEHU U OOBENMHSIIOTCA B €IWHYI0 CUCTEMY JIMHUSAMU (YHKIHOHAIBHOU
cBsA3u. DyHKIHMOHaIbHAs CXE€Ma aBTOMATUYECKOTO KOHTPOJISI W YIIPABICHUSA
COJIEP>KUT YIPOILEHHOE N300paKeHNE TEXHOJOTUYECKON CXEMbI aBTOMATU3UPYEMOTO
npouecca. O60py10BaHUE HA CXEME ITOKa3bIBAETCS B BUE YCIOBHBIX U300paKEHU.

IIpn pa3paboTke (YHKIIMOHATILHOU CXEMBI aBTOMaTU3alluN
TEXHOJIOTUYECKOI0 MpoIiecca pelIeHbl CAEAYIOIINE 3a1aUu:

o 3aJjaya  TOJIy4eHHUsS TMEpPBUYHOM HMHPOpMAUM O  COCTOSHUM
TEXHOJIOTMUECKOro nmpoluecca 1 000pyA0BaHuUs;

° 3a7ja4ya HEMOCPEACTBEHHOTO BO3JICHCTBUSI HA TEXHOJIOTUYECKUM
OpoLecc IJsl YHpaBJICHHS UM M CTa0WIM3alMM TEXHOJOTMYECKHX IapaMeTpoB
npolecca;

o 3a7laya KOHTPOJII M PETruCTpaluy TEXHOJOTMYECKHX MapaMeTpoB
MIPOLIECCOB U COCTOSIHUSI TEXHOJIOTMYECKOTO 000pYA0BAHMS.

B coorBerctBUM ¢ 3amaHueM pa3paboTaHa (QyHKIMOHANbHAs CXeMa
aBTOMAaTH3alMK, KOTopas mnpuBeaeHa B mnpwioxkennu B. Ilo T'OCT 21.208-13
«ABTOMAaTH3aIUsl TEXHOJIOTHUECKUX MpolieccoB. OO003HaueHuUs! yCIoBHbIE MPHUOOPOB
u cpenctB apromaru3anuu B cxemax» u ['OCT 21.408-13 «Cucrema mpoeKTHOM
JTOKyMEHTAuu JUisi cTpouTenbcTBa. [IpaBuna BoinonHeHus pabodeil JOKyMEHTAIUU

ABTOMATHU3allWH TCXHOJIOIHNYCCKHUX IIPOLHCCCOBY».
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Ha ¢yHKOMOHAaTBHOM CXeME MOXKHO BBIJICTUTh CICAYIONINE KaHaJbI
u3mepenus (1,2, 3,4,6,7,9, 11, 12, 15) u kanans! ynpasnenus (5, 8, 10, 13, 16, 17).
Kontyp 7-8, 9-10, 12-13 npenna3HayeHbl Il aBTOMATHYECKOTO IOAJCP>KaHHS
JIaBJICHUS B TPyOOIPOBOJIE.

CornacHo (pyHKIIMOHAJIBHOU cxeme, ¢ aaTuukoB aaBiaenus PTO07, PTO10 u
PTO013 curnan nepenaércs Ha KoHTpoJuiep. KOHTpoiiep B CBOIO oUepe/ib CpaBHUBACT
CUTHAJIBI, TIOCTYNUBIINE C JaT4YWKa, C CUTHAJIAMH, KOTOPBIC 3aJaHbl, B CIllydae
PacXOXKICHUS ITOKa3aHUH, KOHTPOJUIEp aBTOMATHYCCKH PETYIUPYET IOJIOKCHUE

3aJIBHKEK JIJIS TOJ/IEp KaHUs 3aJaHHOTO JIABJICHHS.
2.4 Pazpa0oTka cxeMbl HH(POPMALUOHHBIX I0TOKOB

B CXCMY PIH(i)OpMa]_II/IOHHI)IX ITIOTOKOB BXOIAT TPU YPOBHA c6opa U XpaHCHUA

uH(popMaIuu:
. HIKHUH (YpOBEHb cOOpa U 00pabOTKN);
o cpeaHuil (ypoBEHb TEKYILEro XpaHEHUs);
o BepxHUi (ypoBeHb apxuBHOTO 1 KUC Xpanenus).

Ha HmxHEM ypoBHE NpHUBENCHBI JaHHBIE C YCTPONCTB BBOAA/BbIBOJA. B mx
COCTaB BXOJSAT JaHHBIE AHAJIOTOBBIX CUTHAJIIOB M JUCKPETHBIX CHUTHAJIOB, a TaKXe
JTAHHBIE O BBIYUCIICHUAX U TIPEOOPA30OBAHUSX.

Cpennuii ypoBeHb sBisieTcsi OydepHoi 0a30i JaHHBIX, KOTOpas MO CYyTH
BBITIOJIHAECT (YHKIMM KaK NPHUEMHHKA, 3alpalldBaroIero JaHHbIE OT BHENIHUX
CUCTeM, TaK U UX HCTOYHUKA. VHade TrOBOps, OHAa TPEACTaBIACT COOOM
MapuIpyTu3aTop HWH(POPMAIMOHHBIX TMOTOKOB OT CHUCTEM  aBTOMAaTUKU U
TeJIEeMEXaHUKN K rpaduyeckuM d3kpanHbM popmam APM-npunoxkenuit. Ha nanHoM
YpOBHE W3 paHee TOJYYEHHBIX JaHHBIX, KOHTpoyuiep (QopMHUpyeT MOTOKH
nH(OPMAITMOHHBIX MakeToB. CUTHAJIBI MEXTy KOHTPOJIJIEPAMHU CPEAHETO U BEPXHETO
ypoBHe# 1 APM omnepatopa nepeaarorcs o nmpotokoiy Ethernet.

[TapameTpsbl, KOTOpbIE NEPENAIOTCS B JIOKAJTBHYIO BBIYMCIUTEIBHYIO CETh B
dbopmare cranmapra OPC, BkIrouaroT B ceOsi:

° Harpy3ka Ha IITOK CTaHKa-Kavyaiku, H;
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o nedopmarus 6amaHcupa;

o ITOJI0KEHME ITOKa ycTtaHoBKM IIT'H;

o BsI3KOCTh He(dTH, [lac;

o TOK 3JIEKTPOITYCKOBOM ammaparypsl, A;

o HaNpsHKEHUE 3JIEKTPOITYCKOBOM anmnaparypsl, B;
o JaBJIeHUE B HeQTenpoBoe, 11a;

o YTOJI TOBOPOTA JEKTPO3ATBUKEK, ;

o Temmeparypa neu, “C;

Kaxxnplii s7eMeHT KOHTpOJISI U YNpaBlIEHUS HUMEET CBOM UJeHTU(dUKATOP
(TEI'), cocrosinuiit U3 cCUMBOJIBHOM cTpoku. CTpyKTypa mudpa UMeeT ClIeAyIomui
BU/I:
AAA_BBB

rje
AAA — napameTp, 3 cMMBOJIa, MOKET IPUHUMATD CIAEAYIOIINE 3HAUCHHUS:

— DAV - naBneHue;

— TEM — temniepatypa;

— NAG — narpy3ka;

— DEF — nedbopmarnus;

— POL — nonosxenue;

— VYZ — BA3KOCTE;

— U — Tok u HanpspkeHue;

— UGL — yron moBopora;

— ZGZ — 3ara30BaHHOCTD;

— SVT — cBeTOBas CUTHATU3AINS;

— SZV — cBeTO3BYKOBasI CUTHAIN3AIINS;

— SST — cocrosinue.
BBB — ko TeXHO0JIOrM4ecKoro anmnapara (Wid 00bekTa), 3 CMMBOJIA!

— V-1 — sanekrposanasuxka Nel;

— V-2 — snekrpo3aasukka No2;

— V-3 — anektpo3anBukka No3;
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— PEC — macionamoHeHHAs 11€Yb;

— KAC — craHok-kaJajika;

— ELE — sanekTpornyckoBas amnmaparypa;

— VYH — BbIX0oa NpOayKIIMK CKBAXKUHBI,

— SKV - ckBaxxnna;

— DVG — gBurarens CKH.

3HaK TOJAYEPKUBAHUSA _ B JAHHOM TMPEIACTABICHUU CIYXKUT JUISI OTIACICHUS
OJIHOW 4YacTH HAcHTU(HKATOpa OT APYroll M HE HECEeT B cebe KaKoro-aubo JAPyroro
CMEICIIA.

Komuposka Bcex curaanoB B SCADA-cucteme npeacTaicHa B Tabmuie 2.

Ta6muma 2 — KogupoBka curHaaoB

Koauposka PacimdpoBka KoqupoBKu
NAG_KAC Harpy3ka Ha mTok Haj BepXHEW TpaBEpCOM CTaHKa-KayaJIKu
DEF_KAC Hedopmarus Ganmancupa cTaHKa-KadaaKd
POL_KAC [Tonoxxenue mroka ycranosku LIT'H
VYZ_KAC Bsskocth HEDTH
SST_DVG CocTosgHuue aBuraTeis
NPR_ELE Harnpsixenus 21eKTponyCKOBO! armapaTypbl
DAV _V-1 JlaBneHue Ha BBIXOJIE DJICKTPO3aABIKKH V-1
DAV V-2 JlaBiieHre Ha BBIXOJIE DJICKTPO3aABIKKH V-2
DAV _V-3 JlaBiieHre Ha BBIXOJIE DNIEKTPO3aABIKKH V-3
DAV_VYH JlaBneHue Ha BBIXOJE MPOIYKIUU CKBAKUHBI
TEM_PEC TeMneparypa MacIIOHAOJIHEHHON IeYn
UGL_V-1 VYroa noBopoTa 31eKTpo3aaBuKKu V-1
UGL_V-2 VYT0I1 TOBOPOTA AIIEKTPO3AABIKKH V-2
UGL_V-3 VY01 IOBOPOTA 3JIEKTPO3aABMKKU V-3

Bepxuuii yposenb npezactasieH 06a3o0il nanabix KUC u 6a30it nanasix ACY TII.
Nudopmaruss aiis CHEUainCTOB CTPYKTYpUPYETCs HabopaMu JKpaHHBIX (GopM
APM. Ha monutope APM onepaTopa oToOpaxarorcs pa3inuHble HHPOpMaAIMOHHBIE

Y YTIPABIISIOIINE DJIEMEHTHI.
2.5 KomIuieke annmapaTHo-TeXHHYECKUX CPEACTB

B nanHOM pazzene oOCymIeCTBIEH MOAOOP ONTHUMAIBHOTO TIO KPUTEPHIO

"IleHa-KauyecTBO" cocTaBa TEXHUYECKHX CPEIACTB, HEOOXOIWMBIX IS PEIICHUS
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noctaBieHHOW 3amaun  no aBTtomatuzaumu CKH  (mpuGopoB, 1aT4MKOB,
UCTIOTHUTENIbHBIX MEXaHW3MOB, CpEeACTB cOopa u o00paboTku HHOpMAIHH,
KOHTPOJUIEPHOT'O 000pYI0OBaHHUS ).

[Ipuy »>TOM B  BBHIOOPE TMOJNEBBIX  yCTPOMCTB  NPEANOUYTEHHE Yy
MHTEJJIEKTYaJIbHBIX JaTYUKOB C BBIXOJHBIM TOKOBBIM CUTHAJIOM 4-20MA, KOPPEKTHO
paboTaronye ¢ arpecCCUBHBIMU CpelaMu.

KonTpomnneproe obopynoBaHue TOMKHO UMETh MOAYJIBHYIO CTPYKTYpPY IS
BO3MO>KHOCTH HOCIIEAYIOUIEH MOJIEpHU3ALNH U pacimpseMocT!

aBTOMATU3UPOBAHHOUN CHCTEMBI.
2.5.1 Bb100p KOHTPOJLJIEPHOTO 000PY10BAHMS

B xayecTBe KOHTPOJUIEPHOTO 000PYI0BaHUS OBLIA PACCMOTPEHBI CIIETYIONTHE
BUJIbl KOHTPOJJIEPOB:

° GE Fanuc cepuu 90-30;

J Schneider Electric Modicon 340;

° OBEH I1JIK110;

B kaudectBe OCHOBBI Jisl TIOCTPOCHUSI CHUCTEMbl AaBTOMATHU3UPOBAHHOTO
ynpasiennsi CKH Bo3smém nBa ITJIK GE Fanuc cepuu 90-30 (pucynok 2). Onun
KOHTpoJulep  OyJeM  HCIOJib30BaThb  KakK  JIOKAIbHBIA, a  JPYrod  Kak
KOMMYHUKAIIMOHHBIN, TTPU 3TOM CBSI3b MEXIY HUMU OYyJET OCYIIECTBISATHCS Ha Oaze

uHtepdeiica Ethernet.

Pucynok 2 — GE Fanuc Series 90-30

IJIK Series 90-30 — cemeHCTBO KOHTPOJIJIEPOB, CUCTEM BBOJA/BBIBOJA U
CHEIUATBHBIX ~ MOJYJEH, pa3padOTaHHBIX IS  PEIICHUS MHOTOYMCICHHBIX

IIPOMBILUJICHHBIX 3aAa4. ViMes equHyl0 LEHTPaIu30BaAHHYIO CTPYKTYPY YIPaBJICHUS
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1 MonysbHYI0 KoHCTpyKIuto, [TJIK Series 90-30 Hanum npuMeHeHNE MPU PEIICHUH
oonee uyem BugoB 200 000 3amauy, BKJIOYAas BBICOKOCKOPOCTHYHO YIAKOBKY,
00paboOTKy MaTepHalioB, YIPABICHUE CIIOXHBIM JIBJKEHUEM, OYHUCTKY BOJIBI,
HEMIPEphIBHOE  HAONIOJCHWE 3a BBIOpocaMu, pa3paboTKy MECTOPOXKICHHM,
MPOU3BOJICTBO TMHUIIEBBIX MPOAYKTOB, YIPaBICHUE MOABEMHUKOM, JIUThE IO
JTABJICHUEM, a TAKKE MHOTHUE JAPYyTHE.

Opnnoit u3 npuunH BcectopoHHero npumeHenus [IJIK Series 90-30 sBisietcs
0oJIbIlIOe Pa3HOOOpa3re TUCKPETHBIX U aHAJIOTOBBIX MOJYJICH BBOJa/BbIBOJIA (OoJiee
100 ycrtpoiicTB), a Takxke crnenuanbHeix Moxayiei. Kpome storo, GE Fanuc
IpeuiaraeT MUPOKUKA JUAna3oH KOMMYHMKAIIMOHHBIX MOAYJIEH, OT MOZYJIEH
HoCJIe0BaTENbHOIO UHTEp(elica 10 BHICOKOCKOPOCTHBIX MOJyJIeH ¢ HHTepdeiicom
Ethernet 1 KoHTpOJIEPOB IUH.

Konrtpomnepsr GE Fanuc xapakTepu3yroTcs BBICOKOW HAJIEKHOCTBIO.
HapaOoTka momyneil Ha OTKa3 cocTaBisgeT MWUIMOHBI yacoB. Konrtposieper GE
Fanuc umeror ceprudukar TUV Ha npuMeHeHHE B CHUCTEMax MPOTHUBOABAPHITHON

3aIlUTHI.
2.5.2 Bb100p yCTPOMCTB U3MEpPEHUs
2.5.2.1 BbiOop naT4YMKa yCHIIUA

JIaTYuK AUHAMOMETPHUHU SIBIISIETCSI OCHOBHBIM 3JIEMEHTOM, IMPUMEHSEMBIM JIJIs
apromatnzaun CKH, T.k. JaHHBIM [JaT4MK TMO3BOJIAET MOJYYWUTH JaHHBIC IS
aHann3a paboThl 00BEKTA M €T0 COCTOSHUS.

Ha CKH paTuvku ycunus yCTaHaBIMBAKOTCS HA CIEAYIONIUX NO3ULIHSIX:

1) HEenmocpeICTBEHHO HAa CaMOM IITOKE (HAKJIAIHbIC JJTATYUKH ),

2) MEXIy TpaBepCaMu;

3) MeXly BepxHel TpaBepCcol U 3aMKaMH;

4) 6anancup CKH.

JlaTuukn, KOTOpbIE pa3MEUIEHbl HAJ BEPXHEW TPaBEPCOM, BOCIHPUHHUMAIOT
Harpy3kKy Ha IITOK HEMOCPEJICTBEHHO, MW, CJeI0BaTelbHO, O00ECIeUNBAIOT

MAaKCUMAJIbHYHO YYBCTBHUTCJIIbHOCTb OIIPCACICHUA YCHUIIHA. B xkauectBe JaTdyrKa
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ycwimst  BeiOepem  matumk  Ttuna  «Loadtrol»  ¢upmer  «Lutkiny  (CIIIA),

YyBCTBUTENIBHBIN 3JIEMEHT KOTOPOTO MOKAa3aH Ha PUCYHKE 7.

Pucynok 3 — YUyBCTBUTENBHBIN JIEMEHT JaTuuka ycuiins tuna «Loadtroly:
1 — ynpyruii 3neMeHT, 2 — nonepevyHble TEH30PE3UCTOPHI,

3 — IPOJI0JIbHBIE TEH30PE3UCTOPHI

2.5.2.2. BuiOop natuuka aepopmanuu

JlaTuuky ycunusi, KOTOpblE€ YCTaHaBJIMBAIOTCS Ha OanaHcup, MperHa3HaueHbI
st u3Mepenust aedopmaruu  6anancupa. OJHAKO TOYHOCTH HM3MEPEHHMS] TaKUX
JATYMKOB HEAOCTATOYHO.

JUist  yBelWYeHUs TOYHOCTH H3MepeHus Jedopmaiuyd  BOCIOJIb3yeMCs
natunkoMm gaedopmannu EPSI AX (pucynke 4), KOTOpbI MpeAHa3HAYEH IS
U3MEpPEHUs TPOJOJIbHON JedopMali Pa3IMYHbIX KOHCTPYKIMM TOJ CTaTUYeCKOU

WJIA TMHAMHAYECKOW HArPY3KOM.

Pucynox 4 — Jlatuuk nedpopmanuu EPSI AX

OCHOBHBIC XapaKTEPUCTUKU BHIOPAHHOTO JATYMKA MIPEICTABICHBI B TabuIIe 3:
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Tabnuma 3 — OcHOBHBIE XapaKTEPUCTUKH JaT4MKa JedhopMalun

HasBanue xapakTepucTuku 3HaueHue
JIMana3oH U3MEpPEHUst +500 MkM/M
4yBCTBUTEIbHOCTh 250 mxm/M/B
IIOIPEIIHOCTh U3MEPEHUS +0,5%

BBEIXOJIHOU CUTHAI 4-20 MA

Martepuai Kopiryca HEepKaBeIolas CTajlb
CTEIEHb 3aIUTHI 1P68

JMana3oH TEMIEPATYP IKCILTyaTaluu -40...+70°C

2.5.2.3. Bi0op naTunKa 1moJi0KeHust

B kadecTBe maTumMka TOJIOKEHHSI, YCTAaHABIMBAEMOTO HAa PEAYKTOp CTaHKa-
kavanky, Beioepem natuuk 103SR12-A1 (HONEY) komnanuu Honeywell (pucyHok

5), pabotarouuii Ha 3pdekTe Xoia.

N

SRR

Pucynox 5 — Jlatunk nonoxxeanss103SR12-Al

JlaTuuK TONOXKEHUS KPEMUTCS TPU TOMOIIMA KPOHIITEHHA Ha PEIyKTOP
ycranoBku IIII'H u cpabaTpiBaeT mpu MPOXOKIEHUM MHUMO HETO JIBYX MAarHUTOB.
MoHTHpyeTCS aTYUK TOJIOKEHHS] TaKUM 00pa3oM, 4TOOBI MArHUTHI MPOXOIUIH
MHMO JaTdyhKa XoJula B MOMEHTHI, korja mTok ycrtaHoBku III'H naxoautca B
KpalHUX HIDKHEM U (WUJTH) BEPXHEM IOJIOKEHUSX.

TexHuyeckre XapakTEPUCTUKH JaTUMKa MPECTaBICHbI B Ta0IUIIE 4.

Tabnuna 4 — Texunueckue xapaktepuctuku garanka 103SR12-Al (HONEY)

XapakTepucTrka 3Ha4YeHHE
Twun BeIxoma Jlornueckni
MarnutHasi UHITyKIHS 245...345
ITorpemtHoCcTh U3MEpPEHUs +0,5%
BrixoaHoit Tok, MA 4-20 MA
Hanpsixenue nuranus, B 6...24B
Tox moTpebaeHus1, MA 10 MA
Pabouas Temneparypa, °C -40...100 °C
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2.5.2.4. Boi0op naTunka BSI3KOCTH

B kauectBe gatumka Bsi3kocTH BeiOepeM aaturk Aveni Sense DEVIL (pucynok
6), KOTOpBIM MpenHa3HayeH JUIsi Maced M YUCTOW HeTH U 00JafaeT KPemocThio U
HIMPOKUM JIMAMAa30HOM H3MEPEHHS BS3KOCTH. ITO €IWHCTBEHHBIH BCTPOCHHBIN
JaT9WK s HENPEepPhIBHOTO  HM3MEPEHHS  IUIOTHOCTH, JWHAMHUYECKOW W

KUHEMATUYECKOM BSI3KOCTH.

3

Pucynok 6 — natunk Aveni Sense DEVIL

[IpeumymectBa narumka Bsizkoctu DEVIL:

— Bricokue xapakTepuCTUKH MTPU MaJIbIX pa3mepax

— Texnonoruu MesoScale and Selfbalancit. Konctpykuus MesoScale®
UCIIOJB3YETCsl JIJIsi CHUKEHUSI BHYTPEHHET0 00beMa YyBCTBUTEJIBHOTO 2JIEMEHTA [0
MeHee, yeM 1 ky0./cMm, oOecreunBasi CBOOOJHBIM M JIETKO OYHUIIAEMbIA MyTh MJIA
npotoka xuakocTH. TexHomorus Selfbalancit® mo3BossieT nenate W3MEpPEHUS B
COOTBETCTBUM ¢ TpeboBaHusIMU ASTM.

— Hanexunoe pemenne s B3pbIBOONACHBIX  cped. IIpounas
KOHCTPYKITUSI M MPOCTOTA UCIOJIb30BAHUS SIBISIOTCS KIIFOYEBBIMH DJIEMEHTAMU IS
oOecrieyeHusi  CTaOWUJIBHBIX  METpoJiorudyeckux  xapakrtepuctuk. DEVIL®
U3TOTABIMBACTCS u3 KOPPO3HUOHHOCTONKUX MaTepHaJIOB u uMeer
cepTU(UIIMPOBAHHOE UCKPOOE30MMaCHOE UCTIOJIHCHHUE.

TexHuyeckue xapakTepucTUKU natuuka Bazkoct DEVIL npencraBneHsr B

tabmurie 5.
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Tabmuua 5 — TexHU4eCcKue XapakTepuCcTUKH JaTurka Bsizkoctu DEVIL

JlnanazoH u3MepeHus IIOTHOCTH 850 kg.m™ ... 1500 kg.m™

Jlnana3oH u3MepeHus BI3KOCTH 0.3 cP ... 400 cP

JlnanazoH U3MepeHus TeMIEPaTyphbl -40 °C ... 85 °C

TO4YHOCTH U3MEPEHHMS TUIOTHOCTH: 0.1%

To4HOCTh U3MEPEHHS BA3ZKOCTH 0.8

To4YHOCTH U3MEPEHUS TEMIIEPATyPbl 0.2°C

T°C XUAKOCTH: -40 °C ... 85 °C

T°C okpyxaroniei cpepl: -40 °C ... 85 °C

BrIxoaHol curaain 4 - 20mA,
HART-nipotokon

Marepuan Hep:xkageromas cranb 3161, nHKOHENTH, XacTEIUION
(10 KemaHuIo)

CreneHsb 3a1UTh IP67

2.5.2.5. Bp10Op 1aTYMKOB BATTMETPUPOBAHMS

JUIs KOHTpOJSL 3a JHEPreTMYeCKUMH MapaMeTpaMu OyAeM HCHOJIb30BaTh
naturk BartMerpupoBanus «IBT-02» (pucynox 10).

Hatuuk BatT™MeTpupoBanus «IBT-02» npennasnaueH /st paboThl B cucTEMax
tenemexaHukd U B koMmiuiekcax ACY TII ¢ QyHKIMOHAIBHBIMUA BO3MOXHOCTSIMHU
U3MEPEHHsT M YydeTa CIEAYIOIIUX JSHEPreTHYECKHX MapaMeTpoB: TEXHUYECKUE

CpelICTBa 3aIMThl IPU cpadaThIBAHUHU YCTABOK TOKA, HAMPSKEHUs, Iiepekoca ¢as.

Pucynok 7 — Jlatuuk BartmeTpupoBanus «IBT-02»
XapakTepUCTUKMU:

o pabouee Hanpsoxenue (RMS): 380 B;

° pabounii Tok o kaxaoit ¢paze (RMS): 12,5; 25; 50* A;
o TOYHOCTb U3MEPEHUS TOKa: 1%;
o TOYHOCTb U3MEPEHUS HanpsukeHus: 1%;
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o TOYHOCTb U3MEPEHHUSI MOLIHOCTH: 4%.

2.5.2.6. BbiOGop naTunKa 1aBJIeHUA

I{J’ISI HU3MCPCHHUA HAaBJICHUA B IIPOCKTC HMCIIOJIB3YCTCA HATUHUK OaBJICHHA

Onemep ANUP-20/M2-H (Pucynox 8).

4 - m‘;"\ \;- k;-‘"
o

Pucynok 8 — natuuk naBnenus dnemep ANUP-20/M2-H

Onemep AMP-20/M2-H oauH M3 caMmbIX MOMYJISPHBIX MUKPOIPOLIECCOPHBIX
8-muanasonHbix gatunkoB gaBiaeHus ¢ KK- w  Cl-ungukanumeit. Jlatuuk
IpeIHa3HAYeH JUIsl HENPEPBIBHOIO NpeoOpa3oBaHusi aOCOIIOTHOTO JIaBJICHUS,
U30BITOYHOTO JIABJICHUSI, N30BITOUHOTO JaBJICHUS pa3pexeHus, AU PepeHnanbHOro
JABJIEHUS, THIPOCTATUYECKOrO JABJIECHUSI B YHU(UUIHUPOBAHHBIA BBIXOJITHOM TOKOBBIN
curnan 4...20 MA.

Texnuueckne XapaKTepUCTUKHU AaTuvka gaBienus Onemep AWP-20/M2-H
Ipe/CcTaBlICHbI B TabIuLE 6.

Tabnuua 6 — Texauueckue xapakrepuctuku dnemep AUP-20/M2-H

AobcomotHoe naBienue (J1A) 1,0 xIla...6,0 MIla
N30biTounOE nasnenue (JAN) 0,16 kIla...60 MIla
JlaBnenue-paspexxenue ([1B) 0,4 xITa...100 kIla
N36p1TOuHOE HaBnenune-paspexenue ([1B) +0,15 kIla...(—0,1...+2,4) MIla
Juddepenumansaoe nasnenue (/1) 0,063 kIa...16 MIla
['nyOuHa nepeHacTpOMKH AMana3oHoOB 25:1

BrixogHOM curHAI 4...20 MA + HART
Kondurypuponanue knasuatypa, HART-nporokosn
[TorpemHOCTH o £0,1 %

KnumaTnyeckne HCIOJIHEHUS: —40...+70 °C
[TeieBnaro3ammra IP65
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2.5.2.7 B10op naT4nKa TeMIepaTypbl
Jlis u3MepeHus TeMmIepaTypbl IE€Yd MOTPYXKHAs BBICOKOTEMIIEpAaTypHas

tepmornapa TIIK 135 (pucyHnok 9).

Pucynok 9 — Tepmonaruuk TIIK 135

[IpeoOpazoBarenst TEpMOIIEKTPUUECKUE MTPEAHA3HAYEHBI JIJI1 HEMPEPHIBHOTO
U3MEPEHHUsI TEMIIEPATYPhI )KUIKUX, TAPOOOPa3HbIX U ra3000pa3HbIX CPe/l.

Tepmonapa tuna TXA cOCTOMT M3 ABYX CIHAsHHBIX Ha OJTHOM U3 KOHIIOB
MPOBOJTHUKOB,  W3TOTOBJICHHBIX M3  METaUIOB,  OOJAJaronuX  pasHbIMU
TEPMOIJICKTPUUECKUMU CBOMCTBAMU.

CnasHHBIN KOHEIl, Ha3bIBaeMbIi "pabodumM craem", orpyskaeTcs B pabouyto,
a cBOOOJHBIE KOHIIBI ("XOJOIHBIM crmail") MOAKIIOYAIOTCS KO BXOJLY H3MEPHUTENEH,
PETYISATOPOB.

Ecmu Temmeparypet "pabouero" u "XOJOIHOTO cmaeB" pas3lUYyHBL, TO
BbIpabaTeiBaeTcs TepmMo-2/[C, kotopas u nogaercsa Ha npudop. [1ocKoJbKYy TepMo-
OJIC 3aBHCHUT OT Pa3HOCTH TEMIIEPATYp JIBYX CHA€B JATYMKA, TO JJII MOJIYYEHUS
KOPPEKTHBIX MOKa3aHWK HEOOXOMMO 3HATh TEMIIEPATypy '"XOJ0AHOro crnas', 4ToObl
CKOMITICHCHUPOBATh 3Ty Pa3HUILY B JATbHEUIIINX BHIYUCICHUSX.

OcHOBHBIE XapaKTEPUCTUKU JATYNKA, IPEICTABIICHBI B TabIuUIIE 7.

Tabnuua 7 — TeXHUYEeCKUE XapaKTePUCTUKH TaTUYMKa

Tun repmomnapsl (HCX) K (XA)

Jnana3oH n3mepenus -40 ... 1200 °C

ITorpemtHoCTh U3MEpPEHUs 0,75 %

Hcnonuenue paboyero cras OTHOCUTENBHO W3onupoBaHHbIH /

KopIyca HEU30JIMPOBaHHBIN

JrameTp TepmMosIIeKTpoaa 3,2 MM

CreneHsp 3alUThl ApMaTypbl IP 67

Y CII0BHOE J1aBJICHHE 10 MIla

MexnoBepoUYHbIil HHTEPBAJI 2 rona

BrIxoaHol curaain 4-20MA c mpotokonom HART
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2.5.2.7 Boi0op razoanaauszaropa
B kauectBe razoananmzaropa ucnonszyercs Ontumyc UK (pucynok 10) —
MH(QpaKpaCHBI ONTHUYECKUI JAaT4YMK OOHAPY>KEHUS MPUCYTCTBUS B3PHIBOOMACHBIX
ra3oB ¥ M[peJHa3HAuYeH Ui  HENPEPbIBHOIO  KOHTPOJIS  B3pPBIBOOIACHBIX
KOHILIEHTpaluii MeTaHa, MporaHa, OyTaHa, u300yTaHa, IEHTaHAa, IMKJIOIEHTAHA,
reKcaHa, IpoIruseHa, MeTaHoJa, 3TaHoJIa, a TaKkKe MapoB HeDTHU U HE(TENPOIYKTOB B

obmacTtu pabdoueii 30HbI B ipeaenax ot 0 mo 100% HKIIP.

Pucynok 10 — I'azoananuzarop Ontumyc MK

B ocHoBy nelictBus razoa”anmzatopoB Onrtumyc MK monoxeH npuHuun
noriouienuss MK uznydeHus usmepseMbIMU ra3aMu B KOHTPOJIMpPYEMOW pabodeit
30HE.

l'azoanamuzatopsl Ontumyc MK mMeeT cTaHAapTHBIM BBIXOJHOM TOKOBBIN
curHan 4-20 mMA, uudposoit curian HART u RS-485 Modbus RTU, pene «cyxue
KOHTAKTbI», cBeTOBYI0 LED nHnnkanuio u qucren.

ITpounass koHcTpykuust Ontumyc UK mo3Bosisier 3KCIUTyaTUpPOBaTh €ro B
DKCTPEMAJIbHBIX KIMMAaTUYECKHX YCIOBUAX B arpecCUBHON aTmocdepe BO
B3PBIBOONACHBIX 30HaX IOMELIEHUI U HAPYKHBIX YCTAHOBOK.

lNazoanamzatop Ontumyc UK paboraer mpu temmeparype ot -60°C mo

+75°C 1 OTHOCHTENBHOM BIIAXKHOCTH 10 98%.
2.5.3 Bb100p MCOJTHUTEIbHBIX MEXaHU3MOB

B kauecTBe  HMCHOJHUTENBHBIX  MEXaHMU3MOB  BBIOpaH  KjamaH C
KOHCTPYKIIMOHHBIM THIIOM — KJIETOYHO-TUTYHXKEPHBIN PEryJIMPYIOLIEC-OTCEUHON THUIIA

KMP.
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3
Paccuntaem mpomyckHyto crmocoOHOCTh kiamaHa KV (M°/gac), npwm

napaMmeTpax, Ha KOTOpbIX OyaeT paboTaTh KiIarmaH.
[A {
Ky = me ﬁ . ﬁ
Ap o

" 2y.
rae Apg _ HOTeps JaBJICHHSI Ha KilanaHe (ee MPUHUMAIOT PaBHOM 1 Kre/cm®);

P _ ismenenue JABJIEHUs B TPyOOIPOBOJE 10 U MOCIIE KIIAIlaHa;

P — IIOTHOCTB Cpembl (KI/M°);

P0=1000 kr/mM® — mmOTHOCTB BOJbI (B COOTBETCTBHH C OIpeACICHUEM
3HadyeHus Kv).
HNcxogubiMu TaHHBIMM JIJIS pacueTa IPOIMYCKHOM CIOCOOHOCTH SIBISIFOTCS

CIIeIyIOLIUeE:
. 2.
Apg _ MOTeps JIaBJICHUS Ha KJIallaHe TPUHSATA paBHOU 1 Krc/cM”,

P usmenenue nasnenus Tpy6ompoose 0,5 kre/cm?;

Qmax— MakcuManbHOE 3HaueHue pacxoaa 10000 M/,

PacueTHas nporyckHas criocoOOHOCTh KjamnaHa JoJbKHa ObITh He meHee 100
M/,

B cooTBercTBUM ¢ Ta0aMiIeld 3aBUCUMOCTH JuaMeTpa TpyOompoBoja oOT
pacxoja OKUAKOCTH TMOJYYEH NPHUCOCAUHUTENBHBIA  pa3Mep 3alBHXKKU K
Tpybonposoxy — Dy= 250 mm.

B nmanmHOoM mpoekte OyAeT wHcmoib3oBaTthes  kiaamaH  MV54 ¢

JIEKTPOIIPUBOAOM (pUCYHOK 11).

Pucynok 11 — Perynupyromuii Kianas ¢ anekrpornpusogom MV54
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Perynupyromme  knananel  MV54  OCHallleHHbIE — DJIEKTPUUYECKUMU
IIPUBOJHBIMU YCTPOUCTBAMH SIBJISIOTCS CPEACTBOM ABTOMATU3ALMH, MO3BOJISIOIIMM
OCYILECTBJISITh ABTOMAaTUYECKOE M3MEHEHHUE MapaMETPOB PETYIHPYEMOU Cpeabl MO
3agaHHOMYy anroputmy. KoHTposuiep monyuyass CUTHaJ OT AATYMKOB, paboTas 1o
3aJI0)KEHHOMY B HETO QJITOPUTMY, U3MEHSET YNPABISAIOMINN CUTHAJ, MOCTYHAOIIHIA
Ha UCHOJIHUTEIBHOE YCTPOUCTBO — PETYJIUPYIOLINNA KIIAllaH C MPUBOJIOM, KOTOPBIH, B
CBOIO 04YEpPENb, U3MEHSET IMOJIOKEHUE PETYIUPYIOLIErO0 OPraHa, W3MEHSET pacxon
WM J1aBlieHHEe paboyeil cpeibl.

Perynupyromuil kianas ¢ 3JEKTPOINPUBOAOM — CTAHAAPTHOE PELICHUE IS
Pa3IMYHBIX TEXHOJOTMYECKHX IPOLIECCOB, KOTOPbIE MOIYT TpeOOBaThb TOYHOE
NOJIEpKaHUE 3aJJaHHBIX XApaKTEPUCTUK M OBICTPOE pearupoBaHUME HAa W3MEHEHHE
MapaMeTPOB BXOJIAIICH CPEBI.

Tabnuua 8 — TexHudeckue xapakrepucTuku kinanana MV54

XapakTepucTuka 3HaueHue

VY ciioBHBIN Npoxo 250 MM
[IpomyckHas criocoOHOCTD M3/ 200
JlnHaMUYeCKUi quara3oH peryjaupoBaHus Bomee 100 : 1
Temmnepatypa peryiaupyemoit cpepl, °C —40...70
IIpucoennuenue dnanneBoe
Kopmyc knamnana v Kpblka Cranp 2571
VYnnoTHeHne calbHUKA PTFE/rpadur

Jl1st yripaBieHue KiIanaHoOM MCTOb3yeTcs anekTpornpuBod ST 5116 (pucynok 12).

Pucynok 12 — snekrponpuson ST 5116

TexHuYeckre XapakKTEPUCTUKHU IPUBOAA MPUBEIEHBI B Ta0OIHIIE 9.

Tabnuna 9 — Texaudeckue xapakTepucTuku dnekTponpuboga ST 5116
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XapakTepucTUKa 3HayeHue

Tun curnaia ynpasJIeHUs 4-20 MA

DN, mm 250

Yucno 060poTOB MITTMHIEIS 40

Kitacc 3ammrsl IP 68
TemnepaTypHslil [uanas3oH, °C Or—45 ... 1o +70

2.7 Pa3zpa0oTka cxeMbl BHEIIHUX MPOBOJIOK

Cxema BHENIHEW MPOBOJKU MpeCTaBieHa B npuioxeHuu I'. Bce BriOpanHbIe
BBIIIIC JaTYMKH, a UMCHHO aatuuk ycuius Loadtrol, natunk nedopmaruun EPSI AX,
nmatuynk 1ojioxkeHnsa103SR12-Al, pmatumk BsiskoctH Aveni Sense DEVIL, matumk
BartMeTpupoBanus JIBT-02, natuuku paBnenus Dnemep AMP-20/M2-H, a taxxke
anekTporpuBoa kinanaHa ST 5116 umeroT yHuGUIUPOBAHHBIN TOKOBBIN curHan 4-20
MA.

Jlist  mepenaud  CUTHAJOB OT JaTYMKOB  JIABJICHMS, PACXOJOMEPOB,
amMrnepMeTpoB M cucteMbl MoHutopuHra Ha mmt KUIIMA wucnons3yrorcs mo Tpu
MpOBOJIA, a /I CUTHAJIU3aTOPOB — JBa MpoBojaa. B kauecTBe kabens BeiOpan KBBI'.
OT10 — Kabelb ¢ MEHBIMU TOKOIPOBOSAIIUMU KUJIAMUA C BUHWJIOBOM H30JIAIIMEH B
MOJIMATUJIICHOBOW  000JI0YKE, C 3alllUTHBIM TOKPOBOM W TIPEIHA3HAYCH IS
HETMOJABM)KHOTO TPUCOCIWHEHUS K DSJIEKTPUYSCKHM Tpubopam, ammaparam u
pacnpenenuTeNbHbIM yCTPONCTBAM HOMHHAJIBHBIM TEPEMEHHBIM HANpPSHKEHUEM 10
660 B wyactoroir mo 100 I'm wmmm mocrosHHbIM HanpspkeHueM o 1000 B mpm
Temreparype okpysxatromiei cpeasl oT -50°C go +50°C. Meanbie TOKOTIPOBOSIINE
xuiabl kadeneit KBBI' BbImonHEHBI OJHOMPOBONOYHBIMH. 301MpOBaHHbBIE >KUIIBI

ckpyueHbl. Kabenb npokiaasiBaeTcs B Tpyoe nuameTpom 20 Mm.
2.8 Bri6op aaropurmoB ynpasiaennss AC CKH

B aBTOMaTHM3MpPOBAaHHBIX CHCTEMaxX MCHOJIB3YIOTCS pPa3Hble AJITOPUTMbl Ha
Pa3IUYHBIX YPOBHSX YIIPABJIEHUS CUCTEMOI:
o QITOPUTMBI  3aIyCKa/OCTAHOBKM  HCIOJb3yeMOro 00OpYyJIOBaHUS,

peAN3YIOTCA Ha TPOrPAMMHUPYEMOM JiorndeckoM KoHTposuiepe 1 SCADA cucreme;
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o [TN/I-anropuT™Mbl aBTOMAaTUYECKOIO YIPABIEHUS TEXHOJIOTUYECKUMU
napaMeTpamMu  HCIOJIb3yeMOTro  OOOpYAOBaHHUSA: PETYIHPOBAHHE  IOJIOKEHHUEM
KJIAllaHa, PEryJIMPOBAaHUE AABJICHUS, W T. II., PEAIM3YETCS HA NPOrPaMMHPYyEMOM
JIOTUYECKOM KOHTPOJUIEPE;

o QJIITOPUTMBI YIPABJIEHUSI COOPOM M3MEPHUTEIbHBIX CUTHAJIOB, JTaHHBIC
QJITOPUTMBl NPEACTABISIOT COOOW YHUBEpCAJIbHBIE, JIOTUYECKH 3aBEPLICHHbBIC
OpOrpaMMHbIE  OJIOKH, pealu3yloTCsl Ha  IPOrpaMMHUPYEMOM  JIOTUYECKOM
KOHTPOILIEPE;

o QITOPUTMBI ABTOMAaTHUYECKOW 3aIUThI, IIPOTHBOABAPUIHAS 3aILNUTA,
peanu3yeTcs Ha IpOrpaMMHUPYEMOM JIOTHYECKOM KOHTPOJLIEPE;

o QITOPUTMBl  IIEHTPAJBHOTO  YIpPAaBJIEHUS  aBTOMATU3UPOBAHHOM
CUCTEMOM, peaJn3ylTCs Ha MNPOrpaMMHUPYEMOM JIOTHYECKOM KOHTpOJUIEpE U
SCADA cucreme;

B BbIllyCKHON KBaNM(UKAMOHHOW padOTe MpeACTaBi€HbI JBa aIrOpUTMA:
aJITOPUTM cOOpa TaHHBIX U3MEPEHUN U aJlTOPUTM aBTOMATHUYECKOI'O PEryIMpOBaHUS

TEXHOJIOTUYECKUM MapaMeTPOM.
2.8.1 Anropurm c00pa JaHHBIX U3MEPEeHU I

B kauecTBe kaHanma M3MEpPEHHS PACCMOTPUM KaHall HU3MEPEHHS IMOKa3aHUM
BSI3KOCTH He(pTH, KOTOpas M0OBIBaeTCS HEMOCPEACTBEHHO W3 CKBAXKHHBI. JIJIs1 3TOTO
KaHalla pa3paboTaeM ajiroputMm coOopa JaHHBIX. AJNTOPUTM cOOpa JaHHBIX C KaHaya

U3MEpEHMs IPEACTaBIIEH B pUiIoKeHuu [
2.8.2 AropuT™M aBTOMATHY€CKOI0 PeryjupoBaHusi

B nmporecce nepekauku HepTH HEOOXOAMMO MOACPKUBATH JaBJICHHE HEPTH
B TPyOOIIPOBOJIC HA BBIXOJE HAIIEH CHCTEMBI, YTOOBI OHO HE MPEBBIIIANIO 3aJaHHOTO
YPOBHSI, MCXOIS W3 YCIOBHUH MPOYHOCTH TPyOONpoBOJa, WM HE IMagajgo HIDKE
3aJIaHHOTO YPOBHSI, UCXO/ISl U3 YCIOBUM KaBUTAIIMM HACOCHBIX arperatoB. [loaTomy B
KaueCTBE PETYIMPYEMOTO TapaMeTrpa TEXHOJOTHYSCKOTO TIpollecca BbIOMpaeM
naBneHue HedTH B TpyOOmpoBoIe Ha BbIXOJMe. B kadecTBe anropurma

perynupoBanusi OyneMm ucnonb3oBaTh anroputMm [N perymupoBaHusi, KOTOpPHIi
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MO3BOJIAET OOECHEUUTh XOpOIlee KAaYeCTBO PEryJIUpOBaHUS, JOCTATOUYHO Majoe
BpEMsI BBIXOJIa HA PEXKUM M HEBBICOKYK) YYBCTBUTEIBHOCTh K BHEIIHUM
BO3MYILICHUSIM.

CrpykTypHas cxeMa aBTOMATHMYECKOIO  PETryJIUpPOBaHUS  JABJICHHEM
MIPUBEJICHA COCTOMT W3 CIIEAYIOIIUX OCHOBHBIX JJEMEHTOB: 3a/laHUE, HACTPOWKA
3aganus, [IWAJ-perymsatop, ILIAII, perymupyromuii opraH, OOBEKT YIpPaBJICHUS,
Bo3myienue, ALIL.

OyHKIIMOHAIbHAS CXeMa CHCTEMbI MOJAIepKaHUS JaBJICHUS B TPyOOIpoOBoIe

MpuBeE/IcHa Ha pUCYHKeE 13.

2 lym Macwmadupyrwwee U UcnonnumensHoe | W Peeynupyrowui | L P I
M K MA T 36eHo B 7| ycmpodcmBo  |pga/c KkAanaw % 'pgepopotod Ma

A

Pucynok 13 — @yHKIMOHaIBHAS CXEMa

OObeKTOM  ympaBieHUs ~ SIBISETCS  y4acTOK  TpyOompoBoaa  y3ia
perynupoBanus. C maHedaw omeparopa 3aJacTcsl JaBJIEHHE, KOTOPOEe HEOoOXO0IUMO
noaaepxkuBath B TpyOomnposojae. Jlanee B IIJIK momaeTcss 3HaueHWE C JaTyuka
JaBJICHUS, IPOUCXOAUT CPAaBHUBAHUE 3HAUECHUN, U (POPMUPYETCS BBIXOJHOU TOKOBBIN
CUTHAJI. DTOT CUTHAJl MOJAETCsS Ha MpeoOpa3oBaTelib, HA BBIXOJE KOTOPOIO MMEET
HaIIpsDKEHUE TMTAHUA JJIEKTPONPUBOAA 3aABMKKHU. VICHOIHUTENBHOE YCTPOWCTBO
npeoOpazyeT JJIEKTPUUYECKYH0 DSHEPrHI0 B IMOCTYyHAaTEeNIbHOE JBUKEHHE IITOKa
3aJIBUJKKH, B pE3YyJIbTaTE YEro MPOUCXOIUT U3MEHEHHE JIaBJIEHUE B TPYOOIIPOBOJIE.

B npouiecce ynpasineHus: 00beKTOM HEOOXOAUMO MOJAEPKUBATH J1aBJICHUE HA
BbIxoJie paBHoe 8 MIla, moaToMy B KayecTBe MepeaaToyHOll (YHKIMM 3aJaHus
BBICTYIIA€T CTYIIEHYAaTOE BO3ACHCTBHE, KOTOPOE€ B MOMEHT 3allyCKa MPOTrPAMMBI
MeHsieT cBoe 3HayeHue ¢ 0 1o 8.

Mogens ¢ BbICICHHBIMU OJIOKaMU MTOKa3aHa Ha puUcyHke 14.
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Pucynok 14 — Mogens B Simulink

Pe3ynbpraT MoaenupoBaHus MPUBEIEH Ha pUCYHKE 15.

S(DpE
gola<f0%% B as

(== =]

o

Pucynok 15 — PesynbTatr MmogenupoBanus B Simulink

I'padux nepexoanoro nponecca CAP MoxHO HaOII01aTh HA pUCYHKE 16.

W3 panHoOrO rpaduka BUAHO, YTO MEPEPETYyIHPOBAHUE OTCYTCTBYET. Bpems

nepexoaHoro mnpoiecca 3,7c. Omudka nepeperyiupoBaHus paBHa HYIIO.

Step Response

From: Step To: Transport Delay

1.4 T T T

Amplitude

System: linsys1
VC: Step to Transport Delay

Final value: 1

System: linsys1
F0: Step to Transport Delay

' | Settling time (seconds): 3.63

Time (seconds)

Pucynox 16 — I'paduk nepexomHoro mpoiecca

2.9 Oxpannbie popmbr AC CKH

Jns pa3pabOTKM  IKPaHHBIX

dbopm wucnons3oBana SCADA-cuctema

MasterSCADA. MasterSCADA — 510 mporpaMMHBIN MakeT JUisi MPOCKTUPOBAHUS
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CUCTEM JucmeTdepckoro ympasieHuss u cObopa naHHeix (SCADA). OcHOBHBIMU
CBOMCTBAMHU SIBJISETCS MOIYJBHOCTh, MaCIITAOMPYEMOCTh U OOBEKTHBIM MOAXOM K
pazpabotke. Cucrema mpenHa3HauyeHa ajisi cOopa, apXUBUPOBAHUS, OTOOpaKEHUS
JTAHHBIX, a TAKXKe JUIsl YIIPABJICHUS PA3IMYHBIMU TEXHOJIOTUYECKUMU MTPOIIECCAMU.

MasterSCADA 1103B0oJIsI€T JIETKO peliaTh CACIYIONIME 3a0a4u:

o peluTh NPOOIEeMbl MPOTPAMMHON CTHIKOBKH Pa3IMYHbBIX YCTPOMCTB
CUCTEMBbI YIIPaBJICHUS;

o nepepacrtpeensaTh CUTHAIbl WU aIrOPUTMbI HX OOpabOTKH IO

OTACJIbHBIM YCTpOﬁCTBaM;

o CO3/71aBaTh PaCIPECIICHHBIE 10 YCTPOUCTBAM aJITOPUTMBI KOHTPOJIS U
YTIPaBJICHHUSI,
o UMETh JOCTYIl C JIIoOoro pabouero Mecra K JoOod uHboOpmaIu,

UMEIOLIENCS B CUCTEME.

JlepeBo skpaHHbIX (HOPM MPEACTaBICHO B MpUiIoxkeHuu E.

IIpn 3anycke mpoekra omneparopy ACY mnpennaraercs aBTOPU30BaTbCA B
cucteme. Ilocie KOppeKTHOro BBOJa JIOTMHA M MApOJid, MEpEe] OIepaTopoM
OTKPBIBAETCS OCHOBHOE OKHO, coiepxkainyro ynpoméHnyo cxemy CKH u koHTpoib
OCHOBHBIX TMapameTpoB. M3 3TOro okHa MOXHO TEPEHTH K HKpPaHHBIM (GopMam:
CTaHOK-KayaJKa-Hacoc, 3JIEKTPOABUTATElb, JKypHAJ aBapHil, AJIEKTpOHArpeBaTellb,
YKypHaJl COOBITHH.

Cpena ucnosiHeHus: o0ecneunBaeT MoJIb30BaTeIbCKUN nHTEpdelic onepaTopa-
texHosora ¢ ACVYTII, ucnons3yss sKpaHHble (OPMBI M Ppa3JIUYHBIE SJIEMEHTHI
yrOpaBiieHus. DKpaHHbIE (POPMBI TMO3BOJSIOT OTOOpaXKaTh TEKYIIYI0 M apXUBHYIO

I/IH(l)OpMaI_[I/IIO 0 TCXHOJOTHYCCKOM IMPOICCCE B BUAC

o MHEMOCXEM
. CO00IIeHU I

o rpauKOB/TPEHIOB

o OTYETOB (ParopTOB) OMEPATOPA PAZTUYHOU POPMBI.

Onepatopy APM n0CTyIHBI CIEAYIOIAE MHEMOCXEMBI:
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. SJIEKTPOBUTATEb;

o CTaHOK-Kauajka-Hacoc (mpuioxenue JK);

. 3IIEKTPOHATPEBATEIb.

Ha MHeMOCXeMe «CTaHOK-KadalKa-Hacoc» IIPEACTaBIeHa CXeMa pPaboThI
CKH. Kak BHIHO OCHOBHYIO YacCTh BHJCOKAApa 3aHMMAET cXeMa, KOTOpas COIEPIKUT
00OpyJIOBaHHE M TEKYIIyI0 HMH(OpPMAIMI0O O €ro paboTe B BHIE I[BETOBBIX
WHINKATOPOB M MHEMO3HAaKOB. B camMOM BepXy pacIojo)KeHa IMaHellb Ha KOTOPOM
oTOOpa)kaeTcss Ha3BaHHUE OTKPBHITOH MHEMOCXEMbI, KHONKH OTKPBITHS JIOTOB M
OTYETOB, TEKyIlas Jara M BpeMs, a Tak)Ke KHOIKAa BBIXOJa M3 CHCTEMBI. Jlamee
PaCIOI0KEHO MEHIO C HUMCIOIIMMKCI MHEMOCXEMaMM, a MMEHHO CTaHOK-Kadajika-
HACOC, DJIEKTPOHArpeBaTesb, JJICKTPOABUTATE b. 1107 MEHIO BHIOOpA MHEMOCXEM
pacrojararTcs I[BETOBbIC HMHIMKATOPHI 3ara30BaHHOCTH, IOKAPHOW M OXPAaHHOM

CUTHAIA3AINU.
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_ 3AAHME JUISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE)
Crygnenry:
I'pynna DPUO
3-8T22 lNananun Butanuii CepreeBuy
Hucruryr Hud0 Kadenpa CYM
Yposens obopasosanusi | bakanaspuar HanpagJ/ienune/cnenuainbHOCTh | ABTOMATH3ALMSA
TEXHOJOIrMYECKUX

NMpoNeccoB M MPOM3BOJCTB
B HeTerazoBoii orpacan

pecypcocoepe:KeHmne:

Hcxognble aaHHBIE K pasaeny «PuHaHCOBBII MCHC/IKMCEHT, pecprOZ)(b(l)eKTI/IBHOCTL H

uH¢0pMa14u0HHblx U yejoeedyecKux

1. Cmoumocms pecypcos mnayunoco uccredosanus (HH):
MAMepUaIbHO-MEXHUYECKUX, IHEPLeMUYECKUX, (PUHAHCOBDIX,

Paboma ¢ ungpopmayueti, npedcmasnennotl 6
POCCULICKUX U UHOCIMPAHHBIX HAYYHBIX NYOIUKAYUSIX,
AHATUMUYECKUX MAMEPUAAXx,

2. Hopmbl u HOpMamuebl pacxo008anus pecypcos

CMamucmu4ecKkux OrIIemeHsx u u30aHu;zx,

3. HC}’IOJleyeMaﬂ cucmema H(JJZ02005]109!C€HI/I}Z,

cmaesku
HAJl02086, 0m‘luCJl€HMLZ ()MCKOHmup06aHM}Z u erdumoeanuﬂ

HOpMAmMueHO-npasossvlx ()OKyMeHmax;
anKkemuposanue, onpoc

IlepeyeHsb BONMPOCOB, MO/JIEKANMX UCCTEIOBAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTke:

anvmepHamue npogedenus HU c
pecypcodaghgexmugHocmu u pecypcocbepedxcerus

1. OL;QHK(,Z KomMMmep4decKko2o nomernyuaila, nepcnekmueHocmu u
nosuyuu

IIposedenue npednpoexmno2o anamusa: oyeHKa
nomenyuanvrvix nompeoumeneti, SWOT-ananus,
onpeodenenue 603MONCHbIX AIbMEPHAMUSE
npoeedenus HTH.

2. IInanuposanue
uccie008aHull

u ¢hopmuposanue 6100dCEeMa HAYYHBIX

Onpedenenue cmpykmypsl U mpyooémKocmu pabom
6 pamxkax HTH, paspabomka epagura nposederus
HTU, naanuposanue bi0oxcema HTHU

3. Onpeodenenue pecypcHou

aghpexmusnocmu ucciedo8aHus

(pecypcocbepezaiowyeli),
@Punancosoll, 6100HCemMHOU, COYUANLHOU U IKOHOMUYECKOU

Pacuém unmezpanvroeo nokazamens punancosotl
aghpexmusHocmu, UHMESPATLHO2O PUHAHCOBO20
nokazameist, UHMe2PAIbHO20 NOKA3aAmes
pecypcosppexmusnocmu 011 8cex U008
ucnoanenus HTH.

Hepeqeﬂb rpac[)nqeacoro MaTEPHUAJIA (c mounvim ykasanuem obazamenbhvlx uepmedicetr) .

Mampuya SWOT
Anvmepuamuevl npogedenus HU
Tpagux nposedernus u 6r0dxcem HU

aghwnPE

OL;QHKLZ KOHKypeHmocnoco6Hocmu mexHuuecxuxpemeHuﬁ

Oyenka pecypcHou, QuUHAHCOB0TU U IKOHOMUUecKoU d¢hgpexmusnocmu HU

| laTa BbIIaum 3a1anHust IS pas/ieia 1o JMHeiHoMy rpaduKy |

33}13HI/I€ BbIJ1AJI KOHCYJIbTAHT:

Jo/KHOCTH [%(0] ‘Y4eHasi cTeneHs, TMoanmuch JaTa
3BaHHe
HoueHnt kadenps! | lankos ApteMm | K.U.H
MCHCIPKMCHTA FCOPFI/ICBI/I‘-I
3aganue NPUHAJT K UICITIOJTHEHUIO CTYAECHT:
I'pynna PUO Moanuce Jara
3-8T22 I'ananun Butanuii Cepreesnu

41




3. OneHka KOMMEPYECKOro MOTEeHIUAJIA U ePCNEeKTUBHOCTHU MPOBeIeHUs
HAYYHBIX UCCJIEOBAHUI € MO3UIIUU PecypPcod(PPeKTUBHOCTH

B  Hacrosmee BpeMsi NEPCHEKTHBHOCTh  HAYYHOTO  HCCIIEIOBAHUS
OMpENIEeNACTCS HE CTOJIbKO MaciITabOM OTKPBITHS, OLEHUTh KOTOPOE Ha TMEPBBIX
JTamax >U3HEHHOTO IHKJIA BBICOKOTEXHOJOTHYECKOTO M pecypcodrdPeKTUBHOTO
NPOAyKTa OBIBAET JOCTATOYHO TPYJHO, CKOJIBKO KOMMEPYECKON IEHHOCTBIO
pa3paboTku. OreHKa KOMMEPUYECKOW IIEHHOCTH Pa3pabOTKH SBISIETCS HEOOXOMMBIM
YCIIOBUEM IMpU MOUCKE MCTOYHUKOB (DMHAHCHUPOBAHUS JIA MPOBEICHUS] HAYYHOTO
UCCIENOBAHUS M KOMMEpUMAIM3alWyd €ro pe3yjJpTaToB. IJTO BAXHO A
pa3pabOTYMKOB, KOTOPBIE JOJDKHBI TPEACTABIATh COCTOSHHE U TEPCIEKTUBbI
MPOBOJAUMBIX HAYYHBIX HCCIIEI0BaHUMN.

Heo0xonumo moHMMaTh, 4TO KOMMEpUECKas MPUBJIEKATEIBHOCTh HAYYHOTO
WCCIIEIOBAHUS OMPEAEISIETCS HE TOJBKO MPEBBIINICHUEM TEXHHUYECKHUX MapaMeTPOB
HaJ[ TPEIBIIYIIUMH pa3paboTKaMu, HO U TEM, HACKOJbKO OBICTPO pa3paboTuuk
CyMEeT HallTH OTBETHI HA TAKKE BOMPOCHI — OYAET JIM MPOIYKT BOCTPEOOBAH PHIHKOM,
KakoBa OyJIeT ero 1ieHa, KaKoB OI0/KET HayYHOTO MPOEKTa, Kakol CpoK moTpedyercs
JIJIS1 BBIXOJ1a HA PHIHOK U T.JI.

Takum  oOpa3zoMm, 1enpro  paszaena  «DHUHAHCOBBIM  MEHEIKMEHT,
pecypcoddHEeKTUBHOCTE U PECYpPCOCOEpEeKEHHE» SBISETCS MNPOEKTUPOBAHUE W
CO3/JaHUE€  KOHKYPEHTOCIIOCOOHBIX  pa3pabOTOK, TEXHOJOTWW,  OTBEUYAIOIINX
COBPEMEHHBIM  TpeOOBaHUSIM B obmactu  pecypcodpPekTUBHOCTH U
pecypcocOepeKeHus.

3.1 IloreHuuAaJbLHBIE OTPEOUTENH Pe3yJIbLTATOB HCCJIEJOBAHUS
[ToTeHIMaNbHBIMU TIOTPEOUTEISIMU  PE3YJIBTATOB HCCIEIOBAHUS SIBIISIOTCS
KOMMEPUYECKHE  OpraHu3aiuu B  HedTerazoBol  oTpacid, B  YaCTHOCTH
He(dTenepepabaThBalOmUe  3aBOJbI, mpeanpustus. HaydyHoe wuccrienoBaHue
pacCUYMTaHO Ha KpYIHBIC MpeanpusTus. JJis TaHHBIX TpeanpusaTHil pazpadbaTbiBaeTcs
aBTOMATU3WpPOBAaHHAs CHUCTEMa yhpaBjieHUs cTaHka-kadainku-Hacoca (CKH).

ABTtoMarusupoBaHHass cuctema ynpasieHuss CKH mno3Bossier  ocCyliecTBisATh
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npolecchl nepekaukun HedTu 0e3 HEemOCPEACTBEHHOTO Y4acTHsi O0OCTY>KHMBAIOIIErO
NepCcoHaa.

B Ttabnmuue 10 npuBeneHbl OCHOBHBIE CETMEHTHI PBIHKA IO CIIEIYIOIIUM
KpUTEpHUSAM: pa3Mep KOMIIAHWHU-3aKa3urKa, HalpaBJICHHUE AESITENbHOCTU. bykBamu
o0o3HaueHbl komnanuu: «A» - OO0 «Tomckas HedTb», «b» - OAO «I"a3npomuedTh
- Boctok», «B» - 3AO «Mukpan»

Tabnuna 10 — Kapra cermeHTHpOBaHMS pPhIHKA

Hamnpanenue gestenbHoCTH
Brinosinenue Buenpenue
ITpoexTupoBanue Pa3pabotka
CTPOUTENBCTBA [POCKTOB ACY TII SCADA
CTPOUTENHCTBA CUCTEM
=
5 | Menkas b, B A, B b, B B
:
¢ | Cpemnss A, b, B Ab b, B b, B
o
S
2 | Kpynnas A, b, B A B B
A

CornacHO KapTe CEerMEHTHPOBAHMS, MOXXHO BBIOpATh CIEIYIOIIME CETMEHTbI
peiaka: paszpaborka ACY TII u Baeaperne SCADA-cucTeM 11l CpeTHUX M KPYITHBIX
KOMITaHUM.

3.2 AHA/IU3 KOHKYPEHTHBIX TEXHHYECKHX pelleHui
JleTanbHBIH aHATU3 KOHKYPHUPYIOIIMX pPa3pabOTOK, CYIIECTBYIOUIMX Ha
pBIHKE, HEOOXOIMMO MPOBOJIUTH CUCTEMATUUYECKH, TOCKOJBKY PBIHKU MPEObIBAIOT B
MOCTOSIHHOM JIBM)KEHUH. Takod aHalli3 MOMOraeT BHOCUTh KOPPEKTUBBI B HAyYHOE
UCCIIEJOBaHUE, 4YTOOBI YCIIEIIHEE MPOTUBOCTOSATH CBOMM CONEpHUKAaM. BaxHO
pEaIMCTUYHO OLIEHUTh CUJIbHBIE U C1a0ble CTOPOHBI Pa3padOTOK KOHKYPEHTOB.
C »TOi LENpI0 MOXKET ObITh MCIOJIb30BaHA BCS UMEIOIAsCs MHPOPMALIHS O
KOHKYPEHTHBIX pa3paboTKax:
® TEXHUYECKHE XAPAKTEPUCTUKH Pa3padOTKU;
® KOHKYPEHTOCHOCOOHOCTh pa3pabOTKH;
® VYpPOBEHb 3aBEPUICHHOCTH HAy4YHOrO HCCIEAOBaHUS (HaJIMYMe MakeTa,
MPOTOTHUIIA U T.I1.);
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e OrOIKET pa3paboTKH;

¢ YPOBCHb IPOHUKHOBCHHA HA PBIHOK;

L (I)I/IHaHCOBoe IMOJIOKCHHUEC KOHKYPCHTOB, TCHACHINU €TI0 UBMCHCHUA U T. 1.

Awnanus

KOHKYPCHTHBIX

TCXHUYCCKUX

pelieHnit ¢

IIO3UIINHN

pecypcordhHEKTUBHOCTH U PeCcypcocOEpekeHHs] TO3BOJISIET IMPOBECTU  OLECHKY

CpaBHUTEIHHON >PPEKTUBHOCTH HAYYHOU Pa3paOOTKH W OMpPENEIUTh HAIpPaBICHUS

s ee Oyaymiero mosbilieHus. B tabmuie 11 mpuBeneHa olieHOYHas KapTa s

CpPaBHEHUSI KOHKYPEHTHBIX TEXHUUECKUX PEIICHUH (pa3padoToK).

Ta6numa 11 — OuenouHas kapta

baser KoHKYpeHTOCTIOCOOHOCTD
Pazpabo Pazpabo
TKa TKa
Bec | Ilpoe | CymectByto ACY [Ipoe | CymectByio | ACY
Kpurepuu ouenku | kpurep KT mas TII KT mas TII
us ACY cucreMa ctopoHH | ACY cucremMa CTOPOHH
TII | ynpaBineHus e TII | ynpaBneHus en
KOMTIaH KOMITaH
uen uen
TexHnueckue KpuTepuu OIIeHKH peccypcodr(h(HEeKTHBHOCTH
IToBbllIeHNHE
MIPOU3BOUTEIILHOC 0,04 5 1 4 0,2 0,04 0,16
TH
YA06CTEO B 005 | 3 2 4 | 015 01 02
AKCILTyaTaIlH
HOMGXO(-‘:/TCBTO“‘*“BO 006 | 2 3 2 0,12 0,18 0,12
DHEPrOSKOHOMHUH | () g 3 4 2 0,24 0,32 0,16
OCTh
Hanexxnoctb 0,12 5 2 5 0,6 0,24 0,6
YpoBeHb niyma 0,04 2 2 2 0,08 0,08 0,08
Bbe3omacHocTh 0,12 5 3 5 0,6 0,36 0,6
Hotpedrocte B | g o) | 5 5 3 | 008 0.2 0,12
pecypcax namsitu
@yHKIMOHAIbHAS
MOTAHOCTD 002 | 2 2 1 0,04 0,04 0,02
(mpenocTaBisieMble
BO3MO>KHOCTH)
Hpocrora 006 | 5 3 4 0,3 0,18 0,24
IKCITTyaTaIuu
KauectBo
HWHTEJUIEKTYaJTLHOT 0,06 4 0 4 0,24 0 0,24
o uHTepdeiica
Bosmosrocts 003 | 5 0 5 0,15 0 0,15
MOJIKJIFOUEHUS B
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cetb OBM
DKOHOMUYECKHE KPUTEPUU OLIEHKU 3(PPEeKTUBHOCTH
Konkypenrocnoco | 2 1 3 0,04 0,02 0,06
OHOCTh IPOAYKTA
YpoBeHb
nponukHoBeHus Ha | 0,02 1 5 3 0,02 0,1 0,06
PBIHOK
Llena 0,05 3 5 1 0,15 0,25 0,05
Hpennonaraemsiit | g o5 | 4 3 5 0,2 0,15 0,25
CPOK IKCILTyaTalluu
Hocnenponaxcsoe | g 5 3 3 0,3 0,18 0,18
00CITy>)KUBaHHE
@uHaHCHpOBaHUE
HAyYHOUH 0,02 2 1 1 0,04 0,02 0,02
pa3paboTku
CpokBEXOMAHA | g3 | 5 4 5 | 006 0,12 0,15
PBIHOK
Hamnune
cepruduranym 0,03 1 3 5 0,03 0,09 0,15
pa3paboTKu
Hroro: 1 63 52 67 3,64 2,67 3,61

CornacHo OLICHOYHOW KapTe MOXHO BBIACIHTH CIEAYIOIINE KOHKYPEHTHBIC
NpPEUMYIIEeCTBA pa3paOOTKHU: TOBBIIMICEHUE MPOU3BOJUTEIBLHOCTH, IOBBIIICHUE
HaJIe)KHOCTU U O€30MaCHOCTH, IPOCTOTA IKCILTyaTaI[UH.

3.3 Texunoaorus QuabD

st ynpomienust npouenypsl npoBenenus QuaD mpoBenem B TaOnMuHOMN

dbopme (Tabauma 12).
Tabmuma 12 — Onenounast kapta QuaD
Bec
bann | Makcumanehel | OtHocutensH | CpeaHeB3BelIEHH
Kputepuu onenku KpUTEPHU N
B Bl i Oamn o€ 3HaYeHHEe o€ 3HaueHue
TexHuyeckue KpUTEpUH OIEHKU pecypcodPPeKTHBHOCTH
IToBrIIeHNE 0,04 75 100 0,75 3
MIPOU3BOTUTEIIEHOCTH
VYnob6cTBO B 0,05 85 100 0,85 4,25
IKCITTyaTaIuu
[TomexoycroitunBocts | 0,06 45 100 0,45 2,7
DHeproskonoMuaHocTh | 0,08 35 100 0,35 2,8
Hanexuoctsb 0,12 95 100 0,95 11,4
YpoBeHb nryma 0,04 50 100 0,5 2
Bbe3omacHocTh 0,12 95 100 0,95 11,4
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[ToTpebHOCTE B 0,04 60 100 0,6 2,4
pecypcax namsitu

OyHKIIMOHATBHAS 0,02 35 100 0,35 0,7
MOIIIHOCTb
(mpenocTaBisieMble
BO3MO>KHOCTH)

IIpoctora 0,06 80 100 0,8 4.8
IKCILTyaTaIluu

KauectBO 0,06 80 100 0,8 4.8
MHTEJUIEKTYaTbHOTO
uHTepdelica

PemonTtomnpuromgnocts | 0,03 75 100 0,75 2,25

DKOHOMHYECKHE KPUTEPUU OLICHKH 3(PPeKTUBHOCTH

Konkypenrocnocodnoc | 0,02 65 100 0,65 1,3
Th TIPOJIYKTA

YpoBeHb 0,02 25 100 0,25 0,5
MIPOHUKHOBEHUS Ha

PBIHOK

Llena 0,05 80 100 0,8 4
[Ipennonaraemsrii cpok | 0,05 75 100 0,75 3,75
AKCILTyaTaIH

[TocnenponaxxHoe 0,06 75 100 0,75 45
o0cCTyKUBaHUE

duHaHCHpOBaHUE 0,02 60 100 0,6 1,2
HAy4YHOH pa3paboTKu

Cpox BbIX0J1a Ha 0,03 40 100 0,4 1,2
PBIHOK

Hannune 0,03 15 100 0,15 0,45
cepTuduKam

pa3paboTku

Hroro: 1 69,4

CpenHeB3BEIEHHOE 3HAYEHHWE IIO3BOJSET TOBOPUTH O IMEPCIEKTUBAX
pa3pabOTKU U KauyecTBE MPOBEACHHOr0 HcciieqoBaHus. CpeHeB3BEIEHHOE 3HAUCHHUE
MOJIYYHJIOCh PaBHBIM 69,4, 4TO TOBOPUT O TOM, YTO MEPCHEKTUBHOCTH Pa3pabOTKU
BBIIIIE CPEHETO.

3.4 SWOT - ananu3

SWOT - Strengths (cunbable cTOpOoHBI), Weaknesses (cimaObie CTOPOHBI),
Opportunities (Bo3moxkHocTH) U Threats (yrpo3sl) — TpeACTaBISIEeT COOOM
KOMIUIEKCHBIA ~ aHAJIM3 HAay4yHO-UCCleAoBaTeslbckoro mpoekra. SWOT-ananus

IMPUMCHAIOT IJIA UCCIICIOBAaHUA BHEILIHEH U BHYTpeHHeﬁ CpPCAbI IIPOCKTA.
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Tadomuma 13 — SWOT aunanus

CuIIbHBIE CTOPOHBI

CnaOsle CTOPOHBI

1 Hay4YHBINA TPy

Cnl. OTcyTCTBHE MPOTOTHIIA IPOCKTA

TSt He(TSIHOMH

TOJIBKO

IIpumenenue

IMPOMBIINIJICHHOCTH

Cn3.Majo WHXWHUPWHTOBBIX KOMITAHWH, CIIOCOOHOM

MOCTPOUTH IMPOU3BOJCTBO IO KITHOY

Cn4. OrcyTcTBHE HEOOXO0IUMOTO 000PYI0BAHUS

HCIIOJIB3YEMOTO|

CpOK  IIOCTaBOK

Bosnbmon

06opyT0BaHUsI

TIIY nns pacnpocTpaHeHus

B1. Hcnonb3oBaHue HHPPACTPYKTYPHI

*1C3. He Tpebyer yHHKATBHOTO 060pY10BaHHMs

©IC1. TIpocToTa HACTPOIMKH ¥ SKCILTyaTaIHH CHCTEMBI
*1C2. DxonoruunoOCTH TEXHOMOHHA

*1C4. Hanmane 610keTHOTO (PHHAHCHPOBAHHS

*1C5. BoicokoKBaMHbUIMPOBAHHEL

" lCn2.

" Cns.

nporpaMMHOTO obOecreueHust

B2. VMcnonb3oBaHue CYLIECTBYIOLIETO

Crpoca Ha HOBBIH IPOIYKT

B3. [IlosgBieHne OOIOJHUTEIHHOIO

Ha CBHIpBE 31
UCIIONIE3YEMBIE npu
HCCIIEJOBAHUN

B4. Camwxenne TaMOXEHHBIX ITONIJIHH
MaTepHalbl,
HaYYHBIX

AJIbHERIIIETO Ooiee
HCCIIEIOBAHUS.

IBo3MoOKHOCTH

B5. Tlonyyenne gpuHaHCHPOBAHUS IS
TITyOOKOTO

TCXHOJIOI'MU NIPOU3BOJACTBA

V1. OrcyrctBue cnpoca Ha HOBBIE

V2. PasBuras
TEXHOJIOTHH MPOU3BOJICTBA

KOHKYPEHIIHS

V3. OrpanuyeHuss Ha
TEXHOJIOTUH

OKCIIOPT

HWHOCTPAHHBIMU KOMIIAHUAMMU.

V4. 3axBaT BHYTPEHHETO pbIHKA

CO CTOPOHBI TOCYAapCTBa

'YTpo3bl

Y5. HecBoeBpemeHHOE (PHHAHCOBOE
o0ecrieueHne Hay4YHOTO HCCIIEIOBAHUS
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3.5 Ili1anHnpoBaHue HAYYHO-HCCJIeI0BATEIbCKHX PadoT
3.5.1 Crpykrypa padoT B paMKax HAY4YHOI'0 HCCJIeJOBAHUS
[InanupoBaHMe KOMIUIEKCAa MPEANONAraéMblXx padoT OCYIIECTBISIETCS B

CJIEIYIOLIEM MOPSIJIKE:

1) oTpeJielieHHe CTPYKTYPhI padOT B paMKaxX HAyYHOTO HCCIICIOBAHUS;
2) ornpe/ereHe YYaCTHUKOB KaXK10M paOOThI;

3) YCTaHOBJICHHE MPOJIOKUTEIEHOCTH padoT;

4) nocTpoeHue rpaduka NpoBeICHNS HAYYHBIX UCCIEIOBAHUN.

JIns1 BBIMIOJIHEHUSI HAYYHBIX UCCIIeIOBaHU opmMupyeTcst pabouas rpyrna, B
COCTaB KOTOPOM MOTYT BXOJUTh HAYYHBIE COTPYIHUKH U MPENOIABATEIIN, HHKEHEPHI,
TEXHUKU M JaOOpaHThI, YHUCIEHHOCTb TPYIIl MOXET BapbUpoBaThcs. [lo Kaxmomy
BUJly 3aIUIAHUPOBAHHBIX PadOT YCTAHABJIMBAETCS COOTBETCTBYIOLIAS JOJKHOCTD
HWCHOJIHUTEICH.

B nmanHOM pasznene HEOOXOAUMO COCTAaBUTh NEPEUYCHb ATANlOB W PadOT B
paMKax TIPOBEACHUA HAYYHOTO HCCIEIOBaHMS, NPOBECTH  PACHPEACICHUE
UCIIOJTHUTENEH 1Mo BuaaM padot. [IpumepHsbIil MOpsI0K COCTaBIEHUS TAloOB U padoT,

pacripe/ielieHue UCTIOTHUTENEH 10 JaHHBIM BUIaM pa0doT npuBejieH B Tadauie 14.
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Tabnuna 14 — Ilepeuyens 3tanoB, padboOT U pacnpeaeIeHne UCTIOTHUTENEH

OcHOBHBIE 3TANIBI Ne Conep:xanue pador Jo/xHOCTH
pao HCTIOJTHUTEJIS
[TocranoBka meneit u 1 CocrapieHue U yTBEpKICHUE Hayunebrit
3aJ1a4, [OJIy4eHHE TEXHUYECKOTO 3a/1aHus PYKOBOJIUTENH
MCXOJHBIX JTaHHBIX
2 [TonOop u n3yueHue Hayunbrii
MaTepUasoB M0 TeMe PYKOBOJUTEIb,
Br160p HamnpaBieHnus VH)KEHEP
HUCCIIETOBAHUN 3 [IpoBenenune naTeHTHHIX Hayunebrit
HCCIICIOBAHUI PYKOBOJIUTEIb,
WHXEHEP
4 Pa3paboTka kaneHgapHOTO Hayunbrii
JiaHa PYKOBOJUTEI ,
WH)KEHEP
) OnucaHue TEXHOJIOTHYECKOIO Hayunpiii
[IpoexktupoBanue mpoiecca PYKOBOJUTEID,
aBTOMATHU3UPOBAHHOU UHXEHEP
CHCTEMBI 6 Pa3pabotka QpyHK1IMOHAIBHON Wnxenep
CXEMBI aBTOMATH3AIHH
7 Bri6op apxurextypst AC Hayunbrii
PYKOBOJIUTEITb,
WHXEHEP
8 Pa3pabotka cTpykTypHOI Hayunbrii
cxembl AC PYKOBOJAMTEID,
WH)KEHEP
9 Pa3zpaboTka cxembl WNuxenep
nH(OpPMaIMOHHBIX MTOTOKOB AC
10 Bri0op cpeactB peanuzanuu Nuxenep
AC
11 Pazpabotka cxembl coenuHenus | Muxenep
BHEIIHUX ITPOBOJIOK
12 Bo16op anropurma ynpasnenus | Hayunsiit
AC PYKOBOJUTEIb,
UH)KEHEp
13 PazpaboTtka skpaHHBIX HOpM Hayunprii
AC PYKOBOJUTEIb,
MH)KEHEp
IIposeoenue OKP
Odopmienue oTuera, 14 Odopmrnenue pacueTHo- Nnxenep
no HUP (xomruiekra TOSICHUTENbHOM 3alIUCKU
JOKYMEHTAIIH 110
OKP)
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3.5.2 Pa3pabGorka rpaduka npoBeieHUsi HAYYHOT0 MCCJIeJOBAHUS

s ynobcTtBa mocTpoeHHs] rpaduka, IIUTEIBHOCTh KaXKIOTO W3 OITaroB

HEO0OXOMMO BOCITIOJIB30BAThLCS CIeAyIomEen (HopmMyoi:

TKi =Tpi.kl<a.r1

pabotr u3 pabouyux JHEW cleayeT NEpeBeCTH B KajleHIapHble AHU. [ 3Toro

rjae Ty— MpoIOJDKUTEIIEHOCTD BBITTOJIHEHUS I-if paOOThI B KAJICHAAPHBIX JTHSX;

T\i — IPOAOIKUTENILHOCTD BBIIOIHEHUS i-i paOOTHI B pab0YMX JHSX;

Keam ~ KO3 UIIUEHT KaJIEHJapHOCTH.

KoaddunmeHT kanenmapHocTy onpeaesieTcs o cieayolieit hopmyiie:

T

KaJl

TKaJI_TBHX_THp,

rne  Tyan— KaneHmapuble JHA (Tiayn = 365);
Tgpy — BeIXOIHBIE THU Ty = 52);
Trp — mpazgauunbie quu (Trp = 12).

B 365
" 365—52—12

B tabnuie 6 npuBeaeHbl pacyeTsl JUIMTEIbHOCTH OTAEIBHBIX BUIOB padoT.

Ti =1,213
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Tabnuma 15 — BpemeHHble moka3aTtenu npoBeAeHus paboT

JnutensHOCTH padoT,

[Tpo1omKUTETPHOCT qen/nH
Oran Hcnonnurenu pabor, 1HH
Tpi Tk
tmin {max Lo HP " HP "
CocraBnenue u HP
YTBEPIICHHC 3 5 38 |38 |—| 461 |—
TEXHHUYECKOTO
3aJaHus

[Ton6op u uzyuenne | HP,

10 13 112 | 56 | 56 | 6,79 | 6,79
MaTEpUaJIOB 110 TEME

[IpoBenenue HP, 1
MaTEHTHBIX 4 6 4.8 24 | 24 1291|291
HCCIIEeI0BaHUN

Pazpabotka HP, 1
KaJICHJIapHOTO 2 4 2,8 14| 14 1,7 1,7
TUIaHa

Omnucanue HP, U
TEXHOJIOTUYECKOTO 15 18 16,2 81| 81 |983]| 9,83
rporecca

Pazpabotka 14
(byHKINOHATHLHON
cxema
aBTOMaTH3aIHH

20 24 216 |—| 216 |——| 26,2

Br16op HP, 1
apxutekTypbsl AC

29 29 | 352 | 3,52

Pazpabotka HP, 1
CTPYKTYPHOU CXEMBI 3 5 3,8 191 19 2,3 2,3
AC

PazpabGotka cxembr | U
MH(OPMAIIMOHHBIX 4 6 48 |——| 48 |——| 5,82
notokoB AC

Br160p cpencts n

peamuzaruu AC 2 3 24 |—| 24 |——| 291

Pa3paboTka cxembl nu
COEIMHEHNS 1 3 18 |—| 18 |—— 2,18
BHEIIHUX IIPOBOJOK

Br160p anropurma HP, 1

ynpapnenus AC 4 6 4,8 24 | 24 291|291

Pazpabotka HP, 1
sKpaHHBIX popm AC

Odopmnenue 41
pacueTHo- § 3 6
IIOACHUTCIIBHOU
3aMHUCKI

42 |——| 42 |——| 5,09

Ha ocnoBe Tabmuimbl 15 moctpoum KaneHnmapHbid 1oiaH-rpaduk. ['padux

CTPpOUTCA AJIs1 MAKCHUMAJIBHOI'O IIO0 JJIMTCIIBHOCTH HCIIOJIHCHUA pa60T B paMKax
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Hay4HO-UCClIeI0BaTeabCcKoro npoekra. Ha pucynke 17 mnpuBeneH KaneHIapHBIM

iaH-TpadvK 3a IEPHOJ BPEMEHHU TUILIOMUPOBAHHUS.

25 Qe 7 Map 17 map 27 Map 6 anp 16 anp 26 anp 6 Mait 16 Mait

COCTHRJ'IEH“E H ¥TREPHJICHHE TEXHHHCCKOTO 3a1aHHA

llﬂ,"[ﬁ()p H H3IYIeHHE MATEPHATOR MO TeMe
|
lIporenenHe MATEHTHRIX HCCTENOBAHNI -

PaspaGoTka KasleHapHoTo mIana [

Omnurcanne TEXHOMOTHYECKOTO TIPOTIecca

PazpadoTka QYHKIHOHATRHON cXeMa aBTOMATHIAIHH
Bribop apxurektyprr AC -

PaspaGoTka cTpyETYpHOH cxembr AC ]

Pa3paGoTra cXeMBl HHpOPMAITHOHHEIX ToTOKOR AC
Bribop cpencts peamnsanun AC
Pﬂ'il’lil!sOT'li'il CXEMBI COCTTHHCHHA BHCTTHHX TIPOBOJIOR l

BriGop anropurma ynpaeinenns AC .

PazpadoTra sxpaninx dopy AC
O(I}UPMJI{:‘H"C }‘Jill."-ie'l HU—lIL)SlL'HMICJlI:HUﬁ JAIIMCKH

| | — HayuHnblil pykoBOAUTEIb — Nnxenep ‘

Pucynok 17 — Kanennapusiii mian rpaduk nposeaennss HMUOKP

3.6 brogkeT HAayYHO-TeXHHMYECKOr0 UCCaed0BaHUS

3.6.1 Pacuer MaTepuajbHbIX 3aTpPaT
JlanHasi cTaThs BKJIIOYAET CTOMMOCTh BCEX MAaTE€pHUaJIOB, UCIOIB3YEMBIX MPHU
paspabotke npoekrta. B Tabnuiie 16 npuBeneHsl MatepuaibHbie 3aTpathl. B pacuere
MaTepHaANbHBIX 3aTpaT YYHUTHIBACTCS TPAHCIIOPTHBIC pAcXoIbl M pPacxoibl Ha

yCTaHOBKY 00opyAoBaHus B ipeaenax 15-25% o1 ctouMocTu MaTepHuaios.

52



Tabnuna 16 — maTepuanbHbIE 3aTPAThI

w | © s S =
HaumenoBanue E g 2 § S g §
SEl 2| 2 8 g
KonTtpomep GE Fanuc Series 90-30 mr. | 1 | 174500 218125
Harunku yeunus Loadtrol Lufkin mr. | 3 | 35000 120750
Hatunku nedopmarmu EPST AX IIT. 2 45900 105570
Jaruuku monoxxeruss 103SR12-Al mT. | 2 32500 74750
Jaruuk Bsizkoctu Aveni Sense DEVIL mr. | 2 | 86300 198490
Jarunk Bartmerpuposanus JIBT-02 mr. | 1 | 47400 54510
JHaTtumk gaBienus dnemep AUP-20/M2-H LIIT. 1 81 000 97200
Harunk remnepatypst TIIK135 mr. | 1 | 42000 52500
I"azoananuzatop Ontumyc MK mr. | 1 | 90000 112500
Perynupyrommii knanan MV 54 wmr. | 1 | 176 000 220000
Onektponpusoa ST5116 mr. | 1 | 164 000 205000
Uroro: 1459395

3.6.2 Pacuert 3aTpaT Ha crnenHaJIbHOEe 000pyI0BaHUE
B naHHOW cTaThe pacxoja BKIIOYAETCA 3aTpaTbl Ha MPUOOPETCHUE
CHEIUATU3UPOBAHHOTO MPOTPaMMHOTO obecriedeHus Jiyisi nmporpammupoBanus [TJIK
¢bupmer GE Fanuc Series 90-30. B tabmune 17 npuBeneH pacyer O KeTa 3aTpar Ha
npruoOpeTeHNE MPOTPAMMHOI0 00ECTIeUeHUS JIJIsl IPOBEICHUSI HAYYHBIX palboT:

Ta6muma 17 — Pacuer Gropkera 3aTpat Ha ipuoopererus [10

KoauuectBo | IleHna eauHMIBI OOmas
HanmenoBanune
€TUHUIL o0opynoBaHus CTOUMOCTD
Master Scada 1 15000 15000
HATOTO: 15000

3.6.3 OcHoBHasi 3apadoTHAas NJIATA UCTIOJHUTEJIE TEeMbI
B HacTosIyo cTaThio BKIIOUAETCS OCHOBHAS 3apa0OTHAs IulaTa HAYYHBIX U
WH)XEHEPHO-TEXHUYECKUX PAOOTHUKOB, YYacCTBYIOIIMX B BBIMOJHEHUU PadOT IO
naHHoOU Teme. BenuunHa pacxo/ioB Mo 3apaOOTHOM IJIaTe ONpeeseTcs] UCXOAsl U3

TPYAOCMKOCTH BBIIOJHACMBIX pa60T u HeﬁCTBYIOHleﬁ CHUCTCMBI OKJIAaJOB H
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TapuHBIX CTaBOK. B cocTaB OCHOBHON 3apaOOTHOM IJIAThl BKIIOYACTCS IMPEMHUS,
BEITUTAYMBaeMasi eXeMecsg9Ho 13 Gonma 3apaboTHo 1iaTel B pazmepe 20 —30 % ot
tapuda uin okiana. PacyeT oCHOBHOI 3apabOTHOM MIaThl CBOAUTCS B TAOTUILY.

CpennenHeBHas 3apabOTHAS TUIaTa PACCUUTHIBACTCS 1O (hOpMYJIE:

JlaeBHas 3/mnata = MecsSdHbIN OKIan/25 qHEH.

PacueTsl 3aTpar Ha OCHOBHYIO 3apabOTHYIO IJIaTy MpuUBeAEHBI B Tabmuie 18
[Ipu pacuere yuuteiBanoch, yto B roay 302 paGoumx OHS U, CIEIOBATEIbHO, B
Mecstie 25,17 pabounx aHs. Takke OBLT NPUHAT BO BHUMAaHHE KOd(PQHUIIMEHT,
yuuThiBatommii kodpduurent no npemusim Kpp = 0,3 u paiioHHbIN KO3)PHUITHEHT
Kek =03 (K =1,3-1,3 =1,69).

Tabnuua 18 — OcHoBHas 3apaboTHasI 1J1aTa

S =
< s = A
= < < | B «
S sl Els| E.| 3E|S :
e} ) 5 = b= 5 = O o8 E E E E =
S < |E=| =2 = 2ox K 5) =a ol
S = § = E E = 5 % T = 3 RS 5 E
o E|E _5 = (o _5 R E 5 o E | =S oo
SESE| EES 8 8 =5 | & & S 5
o 0 & = SR S £ 8 Qe |3 © 3
oy sG] S~ 0 = o 2| g S
= EE| 5] = S&|g =
% 8 o 1<) (=N o
Hcnosaurenn — <z = =
23264,82 0,3 |0,2 |13 |45366,399 | 2278,49 | 4 9113,97
PykoBoaurens
7800 0,3 (05 |1,3 | 18252 916,69 39 35751,00
HNuxenep
44864,97
Uroro:

3.6.4 [lonosHUTeIbHAS 3apa00THAS MJIATA UCTIOJHHUTEJIeil TeMbl

3arpaThl 1O JOMOJHUTENHHOM 3apaOOTHOW TIIaTe WCIOIHUTENICH TEMBI
YUYUTBIBAIOT BEJIIMYUHY MPEAYCMOTPEHHBIX TpynoBbiM Kojuekcom P® nommar 3a
OTKJIOHEHWE OT HOPMAJbHBIX YCJIOBHW TpyJIa, a TAaKKE BBIIUIAT, CBA3aHHBIX C
oOecrieueHueM TapaHTUW W KOMIIEHCAlUW (TIPU HCIIOHEHUH TOCYJApPCTBEHHBIX U
OOIIECTBEHHBIX O00SI3aHHOCTEH, MPU COBMEIIEHUH pPabOThl ¢ OOy4YeHHEM, IpHU
MPEIOCTABICHUH €KETOJHOTO OIJIAYMBAEMOT0 OTITYCKA U T.1.).

Pacuer nmomomHUTENHHOW 3apa0OTHOM TIUIATHI BEIETCA TO  CIEIYIOIIEH
bopmyie:

3ponP = Kyon * 3oew = 0,15-9113,97 = 1367,09
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30m1 = Kon * 3oen = 0,15 - 35751 = 5362,65

3.6.5 OTuucjeHust B0 BHeOW/:KeTHbIE (POHABI (CTPAXOBble OTYUCICHHS)

B naHHOW cTaThe pacxofOB OTpa)karoTcs 0Os3aTeNbHbIE OTUUCIEHUS I10
YCTAHOBJICHHBIM 3aKOHOAATENbCTBOM Poccuiickon ®enepanuyu HOpMaM OpraHam
rocyaapcTBeHHOro conuanbHoro cTpaxoBanus (OCC), nencuonnoro douma (I1D) u
MeaunuHckoro crpaxoBanus (PPOMC) ot 3aTpat Ha o1uIaTy Tpyia pabOTHHUKOB.

Benuunna oTunciennii BO BHEOIOIKETHBIE (DOHABI OMPEACIACTCS UCXOAS U3

cienyroueit hopmyIbl:

3 = kBHe6 : (300H + 3ZlOH) '

BHEO

r7e Kyues — KOIPOUITUCHT OTYMCIICHUH Ha YIUIATy BO BHEOIOKETHBIC (DOHIBI
(mencuonHbId (HoHA, GOH 00s3aTEIHHOTO METUIIMHCKOTO CTPAXOBAHUS U TIP.).

Ha 2014 r. B coorBercTBHM ¢ DenepanbHOro 3akoHa ot 24.07.2009 Ne212-
@®3 yCTaHOBIIEH pa3Mep CTPAXOBBIX B3HOCOB paBHbId 30%. Ha ocHoBanuu nyHkra 1
cT.58 3akona No212-®3 mysi yupekIeHUid, OCYIIECTBISIONMMX 00pa30BaTEIbHYIO U
Hay4HyIO0 fAesTenbHOCTh B 2014 TOmy BOAWTCS TOHWKEHHas crtaBka — 27,1%.
OTuwrcrienust BO BHE Or0J>KEeTHBIE (POHIBI MMPUBEICHBI B Tabyuie 19,

Tabmuma 19 — OTuncnenus BO BHEOIOHKETHBIE (POHIBI

OcHoBHas 3apaboTHas JononnurenbHas 3apaboTHas
Hcnonaurens
riara iata

PyKoBOIUTENb IPOEKTA 9113,98 1367,09

Wnxenep 35751 5362,65
Koa¢ddunuenT oruncnenus Bo 30 30
BHeOIOKeTHBIE POHIBI, Yo

Hroro: 13459,49 2018,92

3.6.6 Hakaaanble pacxoabl
Hakmanubie pacxoapl yYWMTHIBAIOT TIPOYME 3aTpaThl OpTaHHW3aAIlUU, HE
MOTABIIME B TPEABIAYIIME CTAaTbM pPAcXOIOB: TI€YaTh M KCEPOKOIMMPOBAHUE

MaTCpUaJIOB HCCICOOBAHUS, OIlJIaTa YCIYr CBA3H, JOJICKTPOOHCPIHH, IMOYTOBLIC U
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TenerpadHbIe  pacxodbl, pPa3MHOKEHHE MaTepuajoB W T.a. HWx BenuumHa
oTmpeeNsieTcs 1o chaeayromen Gopmyre:
Buaxn = (cyMMa cTaTeit 1 +7) - kyp
rae Ky, — Ko3hQuIMeHT, yquThIBAIOMINI HAKIaIHbIE PACXOIbI.
Buas = (1459395 + 15000 + 44864,99 + 6729,74 + 13982,17) - 0,016
= 23122,02 py6
rae 0,016 - koaphumreHT, yYuTHIBAIOITUN HAKJIaIHBIC PACXO/IbI.
3.6.7 M®opmupoBaHue 0I0IKeTA 3aTPAT HAYYHO-HCCJIE0BATEIHLCKOT0
MPOEKTA
Onpenenenue OrojKeTa 3aTpaT Ha HAy4YHO-HUCCIEAOBATEIbCKUN MPOEKT
npuseneH B Tabmuie 20.

Tabnuua 20 — pacuet 6romxera 3atpatr HTU

HaumenoBanue cratbu Cymma,
pyo.

1. MarepuanbHbIe 3aTpaThl 1459395
2. 3aTpathl Ha crieuaibHOe 000pyI0BaHUE 15000
3. 3aTpaTbl IO OCHOBHOH 3apabOTHOM M1aTe 44864,99
WCTIOJTHUTEIIEN TEMBI
4. 3aTpaThl 110 TOMOJHUTEIBLHON 3apab0THOM 6729,74
J1aTe UCTIOJHUTENEH TEMbI
5. OTuncneHus: BO BHEOIOKETHBIE (POHIBI 15478,42
6. HaknanHble pacxomsl 23122,02
7. bromxker 3atpar HTU 1564590,17
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3AJJAHUE JJIS1 PA3JIEJIA
«COIUAJBHASA OTBETCTBEHHOCTDb»

CryneHnry:
I'pynna (015 (0
3-8T22 lNananun Butanuii CepreeBuu
HuceTutyT Hud0 Kadenpa CYM
Yposenb o0pazoBanusa | bakanaBpuart HanpasJ/ieHue/cnenuajbHOCTh | ABTOMATH3ALMSA

TEXHOJIOTHYECKHUX IPOUEeCcCoB

u MpPOMU3BOIACTB B

HedTerazoBoi oTpaciiu

Hcxoanble JaHHBbIE K pasgeiny «Couua.m)naﬂ OTBETCTBEHHOCTb».

1. Onucanue pabouezo mecma (paboueii 30Hsl,

MEXHOI02UYeCKo20 npoyecca, Mexanuieckoco 060py006aHu;1)

Ha npedMem B03HUKHOBEHUA.

6PEOHBIX NPOSIGNEHUT PAKMOPO8 NPOU3600CMEECHHOU CPEObl

(Memeoycnosus, pedHvle 8ewecmed, oceeujerue, Wymsl,
suUbpayuu, 21eKmpomMazHummsle noJs, UOHUIUPYIOUjUEe
usLyens)

ONACHBIX NPOsABILEeHUL PaKMOPO8 NPOU3800CMEEHHOU
cpeobl (MexaHuueckou npupoobl, MepMuiecKo2o
xapaxmepa, 91eKmpuiecKot, NOJACApHOU U 63PbIEHOU
npupoosi)

He2amueHo20 8030€eliCMBUs HA OKPYHCAIOWLYI0 NPUPOOHYIO
cpedy (ammocghepy, euopocgepy, rumocgepy)
UPEe3BLILAUHBIX CUMYAYUL (MEXHO2EHHO20, CIMUXULIHOZO,

IKO0J102UYEeCKO020 U coyuailbHo2c0 xapakmepa)

Pabouum mecmom signsiemesi nomeujenue
ducnemuepckoiul. B oucnemuepckotil paboyeii 30101l
ABNIAEMCI MECNO 3d NEPCOHATIbHBIM
Komnvlomepom. Texnonocuueckuii npoyecc
npedcmasisem coooil asmomamuyecKoe
ynpaegieHue 1 KOHMpOoib OCHOBHLIX NAPAMemMpO8
CKH. 30anue, 6 komopom Haxooumcs
oucnemuepcKas, pacnoioHCeHo Ha meppumopu
HII3.

Bpeonvimu paxmopamu npouzeodcmeennoil
cpeobl, Komopbie MO2Ym 803HUKHYMb HA pabouem
Mecme, ABNAIOMCA. He0OCMAMOYHAS
oceewéHHOCmb paboyeti 30Hbl, OMCYymcmaue uiu
HeO0oCmamox ecmecmeeHHo20 ceemad,
NOBBIULEHHDBIT YPOBEHb WYMA, NOGBIUEHHAS UTU
NOHUICEHHAS BILANCHOCMb 8030YXd.

Onacuvimu nposgieHusMu paxmopos
NpOU3800CMBEHHOU CPedbl, KOMOPbLe MO2YN
B03HUKHYMb HA pabouem mecme, SGNAI0MC:
NeKMpUUecKull mox.

Upessvluaiinoii cumyayuei, KOmopas Molcem

603HUKHYMb HA pa60'-l€M mecme, A6nAemcs

603HUKHOBEHUe nootcapa.

2. 3naxomemeo u 0m60p 3AKOHOOAMENbHbIX U HOpMAamueHblX

()OKyM@HMOG no meme

rOCT 12.0.003-74

CaHlluH 2.2.4.548 — 96.
CaHlMuH 2.2.1/2.1.1.1278 - 03
Cl152.13330.2011
Cl60.13330.2012

CaHlMuH 2.2.2/2.4.1340 - 03

N @ A W N R

rocCr 12.2.032-78
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8. TOCT 12.1.004-91 CCBT
9. CHul12.11.03-93
10. 1rb6 01-93

11. Deodepanvhuiii 3AKOH. Texnuueckuii
peziamenm 0  mMpeOOBAHUAX — NONHCAPHOLUL
bezonacuocmu. Nel23-D3, 2013.

IlepeyeHsb BONPOCOB, MO/JIEKANMX UCCTEIOBAHUIO, TPOEKTHPOBAHMUIO U Pa3padoTkKe:

1. Ananus evisignenHvx 6peOHbIX PAKMOPOE NPOEKMUPYEeMOll
npou3800CMEeHHO cpedbl 8 credyrouyel
nocne008amenbHOCmu:

—  QusuKo-xumMUYecKkas npupooa 8peOHoCmu, eé Cé:a3b C
paspabamuleaemor memoti,

— Oeticmsue (hakmopa Ha Op2aHU3M 4enoBeKd;

—  npuseoeHue 0OnyCmuUMbLX HOPM ¢ He0OX00UMOU
PA3MEPHOCIBIO (CO CCHLIKOU HA COOMEEMCMBYIOWULL
HOPMAMUBHO-MEXHUYECKUL OOKYMEHM,);

— npeodnazaemvle cpedCmed 3aujumyl
(cnauana KoieKMmuGHOU 3auumal, 3amem —

UHOUBUOYATIbHBIE 3AUUMHbLE CPeOCmEa)

1. [Tlosviuennas unu NOHUNCEHHAS GLANCHOCTb
6030yxa;

2. Heoocmamounas oceeujeHHocmy;

3. Ilogviuennwviii yposens wymos,

4.  DnexmpomacHummuvle ULy4eHus.

2. Ananu3s evisieNEeHHbIX ONACHBIX (PAKMOPOE NPOEKMUPYEeMOl
npou36e0EHHOI Cpedbl 6 Credyioujeli nocied08amenbHOCU

—  MexaHuyeckue onacHocmu (UCMOYHUKY, CPeOCmad
3auumol,

—  mepmuiecKue OnacHOCmu (UCMOYHUKU, CPEOCMEd
3awumel),;

—  91eKmpobe30NACHOCb (8 M. Y. CIAMUYecKoe
INEKMPUYECNBO, MOTHUE3AUWUMA — UCHOYHUKU, CPEOCMEA
3awuml),;

—  102ICapos3pbleobe30nacHoCms (MpudLUnbL,
npoghurakmuiecKue Meponpusmus, nepeuyHsvle cpeocmed

noscapomyuienus)

Onexmpuyeckutit mox (Mcmounuxom sensemes 11K,
nynvm ynpasnenus)
Moxcap (Ha CKH kayaem Hegpmb, Komopas

A8n1aemMcsa nezkosocnaameHarouelica

HUOKOCMbIO)

3. Oxpana oxpyosicaroweii cpeovl:

—  3awuma cenumeOHOU 30Hbl

— aHanuz e030elicmeusi 0bvekma na ammocghepy (8v16pocwl);

— aHanu3z 6030elicmeusi 0bvekma Ha 2uopocgepy (copocwl);

— aHanuz 6030elicmeusi 06vekma Ha aumocgepy (0mxoowvt),

— paspabomams peuieHus o 00ecneyeHuio IKOI0SULecKoll
besonacnocmu co cevlikamu va HT/] no oxpane

oKpydicalouyeli cpeobwi.

Boszoeticmsue na tumocgepy, cuopocgepy ne
npoucxooum. Bozdeticmeue na ammocgepy
npouUCXo0um 6 pesyiomame blOPOCos8
Y2ne8000P0008, CEAZAHHBIX C MEXHOIOSUYECKUM

npoyeccom

4. 3awuma 6 upe38bIYAUHbIX CUMYAYUSIX.

— hepedyernb 603MOINCHbLX YC na 06‘()61(‘11’!6,’

Boszmooicnvie UC na obvexme: npouzgodcmeentvie

asapuu, noxcapvl U B80320pAHUA, pA3IUE Hepdmu,
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— gvlOop Haubonee munuunou 4C;

—  paspabomka npeeeHmusHbIX Mep NO NPeOynpelcOeHUIo
4yc;

—  paspabomka mep no nOGbIUEHUIO YCMOUMUBOCIU 00beKma
x oannou 4YC;

— paszpabomxa devicmeuil 8 pezyromame ¢o3nuxueu 4C u

Mep RO TUKSUOayuu eé nocieocmeuil

83publ8.

5.1lpasosvie u  opeanuzayuoHHLle GONPOCHI  ObecneveHus
beszonacnocmu.:
— cneyuanvbuvle (xapakmephule 07t RPOEKMupyemot paboyeti
30HbL) NPABOGLLE HOPMbBL MPYO0BO20 3AKOHOOAMENLCMEA;
—  Opeanu3aYUOHHbIe MEePONPUSIMUsL NPU KOMROHO8Ke pabouell

30Hbl

Pabouee mecmo npu evinoinenuu pabom

8

nonoJceHuU Ccuosi OOJIHCHO COOMBENCIMBO8AMb

mpebosanuam I'OCT 12.2.032-78.

Ilepeyensb rpaguyeckoro marepuaJja:

Ilpu Heobxooumocmu npedcmagums 3CKU3Hble epaguueckue
mamepuanvl K pacyémHomy 3a0anuro  (00A3amenvHo 07

cneyuaiucmos u Maeucmpoe)

JlaTta BbIIauM 3aJaHUA 1JIs1 pa3/iena 1o JuHeiiHoMy rpaduky

3agaHue BbI1aJ KOHCYJIbTAHT:

J0KHOCTH (1% (0] Yuenasi creneHb, 3BaHue Moanuch Jata
AccucteHT Kadepbl Hesckuii Erop
OBX CepreeBuu
3aganue NPUHAJT K HCIOJHCHUI0 CTYAEHT:
I'pynna (07 (0] Moanucey Hara
3-8T22 I'ananun Butamnmii Cepreesnu
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4. IlpodeccuonaibHasA couuaabHasi 0€30MaCHOCTh
BBenenne
bonbiioe 3HaueHne yaydnieHus! yciaoBUil Tpyaa oOOBsACHSAETCS TEM, YTO OHU B
OCHOBHOM TIPEACTaBISAIOT COOOM MPOU3BOJCTBEHHYIO CpEAy, B KOTOPOW MPOTEKAeT
KU3HEIEATEIIBHOCTh YeloBEeKa BO Bpems Tpyda. OT HX COCTOSHUSA B IPSIMOMU
3aBHCHUMOCTH HaXOAWUTCA YPOBEHb pa0OTOCIOCOOHOCTH YENIOBEKA, PE3YyJIbTaThbl €ro

paboOTbI, COCTOSTHUE 3I0POBbSI, OTHOIIECHUE K TPYAY.

Ha paGoTrHuka B MNpPOU3BOJACTBEHHON cpene BO3ACHCTBYeT Oo0JbIlOe
KOJIMYECTBO BHEITHUX (DAKTOPOB, KOTOPBIC TIO CBOEMY MPOUMCXOKICHUIO MOTYT OBITh

pazJieeHbl Ha JBE TPYIIIbI.

[lepBas BkItOUaeT B ceOs (akTOphl, HE 3aBUCSIIME OT OCOOCHHOCTEH
MPOU3BOJICTBA, CPEAM HUX Treorpado-KiIuMaTuueckue, KOTOpble OO0YCIOBIEHBI
reorpau4ecKuM pailoHOM U KIMMATUYECKON 30HOM pa3MeIleHUs MPEeAnpUsITHs, U
COIlMaIbHO-3KOHOMUYECKHE. [locnenHue 3aBUCAT OT COLHMAIBHO-3KOHOMUYECKOTO
CTpOs 00ILIECTBA U ONMPEAEIISIOT MOJOKEHUE TPYAALerocs B oOmecTse B 11esoM. OHu
HaxoJsT CBOE BBIPAXKEHHE B TPYAOBOM 3aKOHOJATEIbCTBE, B COBOKYIHOCTH

COIMAILHBIX OJIar U TapaHTH.

Bropas rpynma Bkirodaer B cebst (pakTophl, 3aBUCSIIME OT OCOOCHHOCTEH
MPOU3BOJICTBA U €T0 KOJUICKTHBA. DTH (HaKTOPbl (POPMHUPYIOTCS, C OJHON CTOPOHHBI,
MOJT BO3ICMCTBUEM OCOOEHHOCTEH TEXHUKH, TEXHOJIOTHH, SKOHOMUKH ¥ OpraHU3aIlun
MPOU3BOJICTBA (MPOU3BOJICTBEHHO-TEXHHUUECKHE), a C JIPYrol — IMOJ| BO3JEHCTBUEM

0COOEHHOCTEH TPYI0BOTO KOJUIEKTHBA (COLIMAIBHO-TICUXOJIOTUYECKHE).

be3omnacHOCTh KU3HEACATEILHOCTH TMPEACTABISIET COO00M 00J1acTh HAYYHBIX
3HAHUM, OXBATHIBAIOUIUX TEOPUI0 M MPAKTHKY 3allUThl YEJIOBEKAa OT OIMACHBIX H
BpeJHbIX (HaKTOpPOB BO BcexX cdepax dYeIOBEYECKOW ESITEIBHOCTH, COXPAaHCHHE

0€30MacHOCTH U 3/I0POBbs B Cpelie OOUTAHMUS.

JIrob6ast mpOM3BOJCTBEHHAs IESTEIBHOCTh COIpPSDKEHA C BO3JCHCTBHEM Ha
paboTaomMX BPEIHbIX U ONACHBIX MPOU3BOJCTBEHHBIX (hakTOopoB. [loa ycmoBusmu

TpyJda TOAPAa3yMEBAETCS COBOKYIMHOCTH (DAKTOPOB MPOU3BOIACTBEHHON CpEIbI,
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OKa3bIBAIONINX BIMSHUE HA 370POBbE M MPOU3BOJIUTEIHLHOCTh TPyJa UYEIOBEKA B
nporecce Tpyaa. Orcioga oOecrnedyeHne O€30MacHBIX YCIOBHA TpyJda — OJHA W3
OCHOBOTIOJIATAIONINX IeJiel, K KOTOPOH JOJDKHO CTPEMHUTCS PYKOBOJICTBO

IPEAIPUATHS.
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4.1 AHaIu3 BBIIBJICHHBIX BpeIHbIX GaKTOpPOB
4.1.1 TloBbllIeHHBIH YPOBEHb LIyMa

OgnuM U3 BaXHBIX (DAKTOPOB, BIMSIONIMX HA KA4YECTBO BBIMOJHAEMOMN
pabotel, sBasercs wmym. Lllym yxynmaer yciioBus TpyAa, OKa3blBas BpPEIHOE
JEHCTBUE HA OpraHu3M uesioBeka. PaboTarolue B yCIoOBUSAX JUIMUTEILHOTO ITYMOBOTO
BO3JICUCTBUS UCTIBITHIBAIOT Pa3/IpaXKUTEIbHOCTh, TOJOBHBIE 00JIM, TOJIOBOKPY>KEHUE,
CHW)KEHUE NaMSTH, NOBBIILICHHYIO YTOMIISIEMOCTb, IOHWKEHUE alleTuTa, 0oJu B
yimax 4 T. 1. Takue HapylieHuss B paboTe pslla OpraHOB U CHCTEM OpraHu3Ma
YeJIOBEKa MOTYT BbI3BaTh HEraTHUBHbIE MU3MEHEHHS B SMOIMOHAIIBHOM COCTOSIHUH
YyejgoBeKa BIUIOTh JO cTpeccoBbIX. llom Bo3melicTBMEM 1Iyma CHHYKAETCS
KOHIIEHTpalusi BHUMAaHUs, HAapylmawTcs (PU3HOJIOTHYEcKHe (PYHKLIHU, MOSBIAETCS
YCTAJIOCTh B CBSI3M C TOBBIIIEHHBIMH HSHEPreTUYECKUMH 3aTpaTaMd M HEPBHO-
IICUXUYECKUM HAINPSDKEHUEM, YXYJIIIAeTCs pedeBas KommyTanus. Bece 3To cHMkaer
paboTOCIIOCOOHOCTh  4YENIOBEKA M €ro  MHPOU3BOAMTEIBHOCTb, KAdeCTBO U
0e3omnacHoCTh TpyAa. [Ipu BeITIOTHEHHWH Pa0OT C MOBBIIMICHHBIMU TPEOOBAHUIAMH K
npoueccaM HaOMIOJEHUS U JAMCTAaHLUMOHHOIO YIPAaBJIEHUS IPOU3BOJACTBEHHBIMU
LUKJIaMH, paboyue MecTa 3a MyJbTaMd B KaOMHAX HAOMIOACHUS U AUCTAHIIMOHHOIO
ynpaieHus: 0e3 pedyeBOod CBs3M MO TelnedoHY MpeleiabHO AOMYyCTUMOE 3BYKOBOE

JaBjieHue paBHO 75 nBA.

B nanHoM ciiydae myTem aBTOMaTH3alMK pabOTHI IBUTATENIEH yPOBEHD IIyMa
CHI)KCH B CBSI3M C YJIYYIICHHEM PEXKUMOB paboThl aurareneil. Ho, Tak kak Ha
IJIONIAJIKE YXKe€ paHee oOcCiyKuBaromuii nepcoHan padoran B CU3 (HaymiHHKax),

JaHHBIC U3MCHCHMHS HC 3HAYUTCIIbHEI.

4.1.2 TlpousBoacCTBeHHAsi BUOpaLUs
[Ton BuOpaiueit MOHMMAIOT BO3BPATHO-TMIOCTYIATEIbHOE JBHKEHUE TBEPAOTO
Tena. DTO SIBJICHHUE IIMPOKO PACHpPOCTPAHEHO MpU paboTe pa3INuHbIX MEXaHU3MOB U
MamuH. VIcTOYHMKHM BHOpaluu: TpPaHCHOPTEPHI CHIMYYUX TPY30B, MepdopaTtopsl,

3Y6‘-IaTI>Ie nepeaadn, IMHCBMOMOJIOTKH, JIBUIATCIM BHYTPCHHCTO  CrOpaHusd,
62



AIEKTPOMOTOPHI u T. 1.
OcHoBHBIC MapaMeTpsl BuOparuu: yactota (I'm), ammmuTyna konebanus (M),
nepuoa  kosiebanus  (¢), BUOpockopocTh (M/c), BHOpoyckopeHue (M/c2).
B 3aBucuMoCTM OT XapakTepa KOHTaKTa paOOTHHKA C BUOPUPYIOIINM
000pyZI0OBaHUEM PaA3NIMYAIOT JIOKAJbHYIO U 001yt0 BuOpanuio. JlokaibHass BUOpaius
NepeaeTcs B OCHOBHOM 4Yepe3 KOHEUHOCTH pyK W Hor. O0mass — 4depe3 OMopHO-
nBUrateNbHbld anmapar. CylmecTByeT e€Ile W CMEIIaHHas BuOpaius, KoTopas
BO3JICHCTBYET U HAa KOHEUYHOCTH, U Ha BECh KOpIyC desoBeka. JlokanbHas BUOpaius
UMEET MECTO B OCHOBHOM ITIpH pab0Te ¢ BUOPUPYIOIIUM PYIHBIM HHCTPYMEHTOM WA
HACTOJIbHBIM 00opynoBanueMm. OOmias BUOpanus Mnpeo0dsiafaeT Ha TPAHCHOPTHBIX
MallIuHaX, B MPOU3BOJCTBEHHBIX I[€XaX TSHKEIOT0 MAIIMHOCTPOEHUs, TudTax u T. 1.,
rae BUOPUPYIOT TIOJIBI, CTEHBI 17010 OCHOBaHUA o0opy1oBaHUsI.
BozaeiictBue BuOpanuu Ha OpraHu3M 4ejoBeKa. 1elo ueJoBeka
paccMaTpuBaeTcsl KaK COYETAHWE MacCc C YIPYTMMHU BJIEMEHTAMH, WMEIONIUMU
COOCTBEHHBIE YaCTOThl, KOTOpbIC I IUJICYEBOrO Tosica, Oelep U TOJOBBI
OTHOCUTEJIBHO OIOPHOW MOBEepxHOCTH (MmojoxkeHue "crtos") cocrtaBisitor 4~6 I,
TOJIOBBI OTHOCHTENBHO ILied (monoxkenue "cuna') — 25-30 I'u. Jlig GosbIIMHCTBA
BHYTPEHHHX OpPraHOB COOCTBEHHBIE YACTOTHI JiexaT B AuamnazoHe 6—9 I'u. Obmas
BuOpanus ¢ gactoroir MeHee 0,7 I'm, onpenensemas Kak Kadka, XOTs ¥ HEMPHUSATHA, HO
HE TPUBOAUT K BUOpanuoHHON Ooje3Hu. CleACTBHEM TaKoW BUOpAIMM SIBIASETCS
MOpckasi ~ O0JIe3Hb, BbI3BaHHAs  HAPYIICHHUEM  HOPMAJBHOM  JESATEIHHOCTU
BECTHOYJISIPHOTO ammnapara 1o MpUYUHE PE30HAHCHBIX SIBJICHUH.
[Ipu yacroTe kosebaHUl pabOYMX MECT, OJIM3KOM K COOCTBEHHBIM YacTOTam
BHYTPEHHHX OPraHOB, BO3MOHbl MEXAHUYECKHUE TMOBPEKICHHS WIH J1a’)K€ Pa3pbIBbI.
Cucremarnueckoe BO3ZCHCTBUME OOIIMX BHOpalUi, XapaKTEPU3YIOUIUXCS BBICOKUM
YPOBHEM BHOPOCKOPOCTH, TIPUBOJAWT K BUOpAIMOHHOW OO0JIE3HH, KOTOpas
XapakTEepU3yeTcsl  HapymieHUsMH  (PU3MONOTHYECKUX  (YHKIIMKA  OpraHu3ma,
CBSI3aHHBIMH C TOpPaXEHUEM IIEHTPAIbHONW HEPBHOM CHCTEMbl. DTH HapyIICHUS

BBI3BIBAIOT T'OJIOBHBIC 60J'II/I, TOJIOBOKPYKCHHUA, HAPYHICHHA CHA, CHHIKCHHUC
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paboTOCMOCOOHOCTH,  yXYAILIEHHWE  CaMOYYBCTBHUS,  HapyUIeHHs  CeplIeYHOU

JACATCIBbHOCTH.

B nannOM ciydae nocie MOAEpHU3AMU TEXHOJIOTHYECKOTO IIPOLECCa YPOBEHD
BUOpAaLlMY HE YBEMYMIICA U TaK Kak pabounii mepcoHan He UMeeT MPSIMOro KOHTaKTa
C BUOpHUPYIOIIMMU MEXaHU3MaMHU M YCTPOWCTBAMU B CPEJCTBAX JOIMOJHUTEIBHON

3alllUTbl HET H€O6XOI[I/IMOCTI/I.

4.1.3 DNeKTPOMArHUTHOE U3JIy4YeHHe
DNEeKTPOMAarHUTHOE  WM3JIy4eHHWE - OTO  DJICKTPOMArHUTHBIC  BOJIHBI,
BO30Y)XK/IaeMple Pa3IUYHBIMA  HM3IYYAIONIUMHA  OOBEKTaMH, — 3apsSKCHHBIMH
YacTUIIaMHU, aTOMaMH, MOJICKyJIaMH, aHTeHHaMu U Tp. B 3aBUCHUMOCTH OT JJIMHBI
BOJIHBI  Pa3WYyalOT TaMMa-u3JIydeHHe, PEHTTEHOBCKOE,  YIbTPadroIETOBOE
U3Iy4eHHe, BUAMMBIA CBET, WHpaKpacCHOE H3Iy4YEHUE, PAJAUOBOIHBI U

HHU3KOYAaCTOTHBIC JICKTPOMArouTHBIC KOJICOaHHS.

I/ICTO‘-IHI/IKI/I, Co3Jaromuc JSJICKTPOMAIrHUTHOC II0JIC, MOTIYT OBITH Kak

CCTCCTBCHHBIMU, TaK U HCKYCCTBCHHBLIMMU.

K ecrecTBEHHBIM HCTOYHMKAM 3JIEKTPOMAarHUTHOTO U3JIYYEHUS] OTHOCATCS
ITOCTOSTHHOE AJIEKTPUYECKOE M MOCTOSSHHOE MAarHUTHOE TOJIE 3€MIIM, DJIEKTPUUYECKHE
sBiieHUs B aTMocepe (Tpo3bl, pa3psibl MOJTHUMN), PAIUOU3TYyUECHUE COJIHIIA U 3BE3/,

KOCMHYCCKOC U3JTYyUCHHUC.

HckyccTBeHHBIE MCTOYHMKHA DJIEKTPOMATHUTHOIO  ITOJIS YCJIIOBHO MOKHO
pa3leNNTh HA UCTOYHUKHU DJIEKTPOMATHUTHOTO W3JIYyYEHHUS BBICOKOTO W HU3KOTO
ypOBHS u3ny4yeHud. [Ipu 3TOM cineayeT OTMETUTh, 4TO, B IEPBYIO OYEPEb, YPOBEHD
W3JIy4EHUs 3aBUCUT OT MOIIMHOCTH MCTOYHMKA: YEM BBIIIE MOIIHOCTb, TEM BBILIE
ypoBeHb n3inydeHHs. OKOJO0 MCTOYHHKA YPOBEHb M3JIyYEHHS MAKCUMAaJbHO BBICOK,

C YBCIIMYCHUCM PACCTOAHUA OT HCTOYHHKA YPOBCHDb U3JIYUCHH ITa/1aCT.

Nctounnku BeICcOKOTO YpoBHA OMMU:
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— BO3AYyWIHbIE  JuHUM  3nekTponepenaun  (BJI, JIDII  BbeIcokoro
Y CBEPXBBICOKOI0 HamnpsikeHus 4-1150 kB);

— TpaHCIOPT Ha NEKTPUUYECKON Tsre: TpamBau, TPOJUIEHOYCHI, OE34a METPO
U T.I. — U €ro HH(PpaCTpyKTypa;

— TtpanchopmaTopubie moacranimu (TII);

— TUQTHI

— TEJEBU3UOHHbBIE CTAHIINY;

— paauoBellaTeNbHbIE CTaHIINH;

— 0a3oBble CTaHIMU CUCTEM MNOABMWXHOM panuocssizu (BC), mpexne Bcero

COTOBOM.
M CTOYHMKM OTHOCUTENIBHO HU3KOTr0 YpoBHs DOMMU:

— TEPCOHAIbHBIE KOMIIBIOTEPBI W BUICOAUCILICHHBIE TEPMUHAJIBI, UIPOBbLIC
aBTOMATBHI, JETCKUE UTPOBBIE IIPUCTABKY;

— OBITOBBIE 3JEKTPONPUOOPHI —  XOJIOAWIBHUKH, CTUPAJIbHBIE MAaIIUHbI,
CBY-neuwn, KOHJIUIIMOHEPHI BO3/yXa, (eHsl, TEJIEBU30PBI,
AIIEKTPOYANHUKH, YTIOTH U T.I1.;

— COTOBBIE, CITyTHUKOBBIE U OECIIHYpPOBBIE paauoTENePOHBI, MEPCOHATBHBIE
pPaauOCTaHLINY;

— KaOeNbHBIE JIMHUM;

— HEKOTOpOe MEIULIUHCKOE JUAarHOCTUYECKOE, TEpaINeBTUYECKOE
U XUpypruyeckoe o00pyJ0BaHUE;

— CHCTeMa 3JIEKTPOCHAOKEHHUS 3/TaHUM.

Opranu3sm d4ejloBEeKa pearupyer Kak Ha U3MEHEHUE  ECTECTBEHHOTO
F€OMarHUTHOTO TOJS, TaK U HA BO3JCHCTBHE DIIEKTPOMArHUTHBIX H3IYyYEHHM
OT MHOTOYHUCJIEHHBIX ¥ Pa3HOOOpa3HbIX TEXHOTEHHBIX MCTOYHUKOB. Peakius
OpraHrh3Ma MOJKET BapbUPOBATHCS KAaK I10 MEpE YBEIWYCHHMs, TaK M CHUKCHHUS
Bo3aeiictBuss OMMU, Bpsge ciaydaeB NOPUBOAS K BBIPAKEHHBIM  U3MEHEHHUSM

B COCTOAHHHA 30J0POBbA U TCHCTHYCCKUM ITOCJICACTBUAM.
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B nHamem ciydyae myTeM YCTaHOBKM JAaTYMKOB, M NMUTAOLIEH MX KaOeIbHON
INPOAYKIMU  DJIEKTPOMAarHUTHOE W3JIyYEHHE IIOBBICWJIOCH HE  3HAYUTEIBHO.

I[OHOHHHTGJILHI)IX CpCACTB 3allIUThI HC Tpe6yeTc;I.

4.2 Anaan3 onacHbIX (akTopoB

4.2.1 IaekTpoH€e30NaACHOCTD
DNEKTPOABUTATENIM W KOHTPOJIBHO-U3MEPHUTEIbHBIC TPUOOPHI  SBIISIOTCS
MOTEHIIMATHHBIMU HMCTOYHUKAMU OMACHOCTH TOPAXKCHHSI YEJIOBEKA AJICKTPUUCCKUM
TokoM. [Ipu paboTe Ha MIOMAAKE BO3ZMOXKEH yAap TOKOM MpPU COMPUKOCHOBEHHH C

TOKOBCAYIIUMHU YaCTAMU O60py2[OBaHI/ISI.

Paboune mecta 10KHBI OBITH 000PYIOBaHbI 3aLIUTHBIM 3aHYJEHUEM; [T0Jaua
JIEKTPUYECKOr0 TOKAa HAa IUIOMIAJAKY JOJDKHA OCYIIECTBIATECS OT OTAEJIBHOIO
HE3aBUCHMOI'O HCTOYHUKA MHTaHUS; HEOOXOAMMa MW30JSLIUS TOKOMPOBOIALINX
yacTeil M €€ HEeNpPEephIBHBIM KOHTPOJIb; JAOJKHBI OBITh MPEAYCMOTPEHBI 3AIIUTHOE

OTKIIIOYCHHUC, ITPCAYIIPCAUTCIIbHAA CUTHAJIN3AUA U 6J]0KI/IpOBKa.

B xone aBTOMaTH3alMU YBEIHYUIIOCH KOJUYECTBO AJIEKTPOOOOPYIOBAHUS U

KaOeJIbHOM MPOTYKIIHH.

Bce narymky, WCHOJHUTEIBHBIE peEJl€ W MEXaHU3MbI, paboTalT Ha
HU3KOBOJBTHOM HampspkeHuu 24 B. BeposSTHOCTh MOpaKeHUST TOKOM IPU TaKOM
HaNpsDKEHWW OYEHb Mayla, I[O3TOMY JOINMOJHUTENIBHBIX CPEICTB 3alllUThl HE

TpebyeTcs.

VYrpasienue aBurareneM HAET OT TpexdazHoro mcrounuka nuranus 380 B.
JUis 3anThl TEepcoHaja BBIBEIICHBI MPEeayNpexAarollde IUIakaThl, KaOesbHas
NPOAYKIHMA MPOXOAUT B JIOTKAX M KaOENbHBIX KaHalaX, a TAaKXe€ YCTaHOBJICHBI
JIOTIOJIHUTENbHBIE 3a3emiieHus. CujoBas 4acTh OTrpakJeHa, BbIHECEHa TalJHIa

«OmnacHo. Beicokoe HapsoKeHHe.
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4.3 Dkogornyeckast 0€30mMacHOCTb

Tak xak CKH pacnonoxkeHa B Jajau OT HACEJIEHHBIX MYyHKTOB, 3 UMEHHO Ha
paccrosstHuun  15-20 kM. a Hopmbl CanlluHa 2.2.1/2.1.1.567-96, xoTopbimMu
«CAaHUTApPHO-3alIUTHBIC  30HBl  BOKPYTI MNpeanpuatuii mo go0blue  HedTH
yCTaHaBJIMBaIOTCS Ha paccrosHuu He Menee 1000 M. 10 >KWJIOM 3acTpOMKN»

OTPHUIATCIIBHOT'O BIIMAHNA HA CGHI/ITG6HYI-O 30HY HC OKa3bIBACTCA.

B mporecce skcrmmyaTtanuu HedTenoObBaOmMMX CKkBaxuH ¢ momoinsio CKH
MOSIBJISIIOTCS. ICTOUHUKHA HETAaTUBHOTO XMMHMUYECKOTO BO3JECHCTBUS HAa OKPYKAIOIIYIO
cpeny. [laHHBIE WMCTOUHMKH 3arpsi3HEHUS] OTHOCSATCS K MPSIMBIM W TMOCTOSIHHO
nericteyromuM. Hcnapenue HepTH U HePTEHPOIYKTOB MPOUCXOIUT JOCTATOUHO
Jerko mnpu 0ol Temmeparype. [Ipu 3TOM BBIIENSIOTCS HU3KOMOJEKYJSPHBIC
YIJIEBOJAOPOABI C TPUMECSIMM, HampuMep, ajkaHbl M LMKJIOAJKaHbl. AJIKaHBI
CPaBHUTEIIBHO MaJIO SIJIOBUTHI W TOJJAIOTCS OHOJIOTMYECKOMY Pa3oKEHHUIO, B
OTJIMYUM OT IMKIOAJIKAHOB, KOTOPBIE IUIOXO TMOJAAIOTCS OHOJOTHYECKOMY

Pa3J0KEHHUIO.

Tak >xe 0AHOW U3 aKTyaJIbHBIX MPOOJIEM MPH IKCILTyaTallMM MECTOPOKIAECHUN

ABJIETCS yIepO, HAHOCUMBII 3arpsi3HEHUEM U HAPYIICHHUEM TIOYB U TPYHTOB.

Bo u3bexanue 3arpssHeHust Iutochepsl Bce TBEPAbIE OTXOJIbI MPOU3BOJICTBA

COPTHUPYIOTCA U YTHIIU3UPYIOTCA 110 THIIAM.

BozaeiictBue Ha atmocdepy MUHUMAIbHBI, TaK KaK B XOJ€ MPOTEKaHUS

JAaHHOI'O TEXHOJOIHYCCKOro nmpouecca HET F213006p213HBIX OTXOO0B.

Jliist n36ekanre BpeIHOTo BO3JEHCTBUS Ha TUApochepy Bce KUIKUE OTXOJbI
MPOM3BOJCTBA, TaKWE€ KaK Maclia, CMa3kl W T.JA., YTWIM3UPYIOTCS B

CIICOAIM3UPOBAHHBIX ITYHKTAX.
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4.4 be30nacHOCTDH B YpPe3BbIYAHBIX CUTYaAlMAX

[Toxap — 3TO HEKOHTPOJHMPYEMOE TOpeHHE BHE CrenuaibHoro ovara. Ilox
NOXKapHOW OE30MacHOCThI0 IMOHMMAETCSI COCTOSIHME OOBEKTa, MPU KOTOPOM
UCKIIIOYAaeTCsl BO3MOXKHOCTH TOXKapa, a B Cllydaeé €ro BO3HUKHOBEHUS
NpefoTBpalaeTcss BO3ACUCTBUE Ha JIIOJEH OmacHbIX (HAaKTOpOB TMOXKapa U

oOecneunBaeTcs 3allliTa MAaTCPUAJIbHBIX HCHHOCTGﬁ.

Bo3HnukHOBEeHHE MOXKapa Ha paccMaTpUBaeMOH IUIOMIAKE 0OyClIaBIMBAETCs
crlenyrommMe  (akTopaMu: paboTa C OTKPBITOW 3JIEKTPOANIapaTypor; KOpPOTKOE
3aMbIKaHHE B OJIOKE MUTAHUS WIH BBICOKOBOJIBTHOM OJIOKE; HAPYIICHHAS HW30JISIIHS
ANIEKTPUUYECKUX MPOBOJIOB; HECOOJIOACHNWE TIPaBWII MOXKapHOH Oe30macHOCTH;
HAJIMYHE TOPIOYMX KOMITOHCHTOB: MACJISIHBIC JKUJKOCTH, M30JISALUsS KaOeiaed M T.IL.;

HaJIMYKUC KHUCJIOPOJAd, KaK OKHUCIUTCIIA IIPOICCCOB I'OPCHUA.

HctounrnkamMu 3aKUraHusi Ha TUIOMIAJKE MOTYT OBITh AJIEKTPOHHBIE CXEMBI OT
AJEKTPOOOOPYIOBaHUS,  DJIEKTPOABUTATENM, MPUOOPBI,  TNPUMEHSEMbIE IS
TEXHUYECKOTO OOCIIyKUBAHUS, YCTPOMCTBA AJIEKTPONUTAHUS, TJI€ B pe3yJbTaTe
Pa3JIMUHBIX HapYIIEHU 00pa3yroTCsa MEpEerpeThie AIEMEHTHI, IIEKTPUUECKUE UCKPBI

n aAyruy, CIIOCOOHEBIE BHI3BATH 3aropaHus roprodux MaTCprualioB.

JI7a maHHOW TIIOIAJIKM YCTAaHOBJIEHA KATEropus MOXKapHOW omacHocTy B -

IMOXKapOOIIaCHBIC.

[ToxxapHas mpoduiakTHKa OCHOBBIBAETCS Ha YCTpPaHEHUHU OJarompHsITHBIX
yCIIOBUM Bo3ropanus. B paMkax oOecrieueHus MoKapHO 0€30MacHOCTH pelarTcs
YETHIPE 3aJ1a4l: MPEIOTBPAIICHUE TTOKAPOB U BO3TOPAHUS, JIOKATN3ALNS BO3HUKIIINX

II0XAapOB, 3aIUTA JIFOJACH U MaTEPUAIbHBIX LIEHHOCTEH, TYLIEHHUE 0XKapa.

Meponpusatuss 1m0 TOXApHOH  NpodUIaKTHKE  pa3feNstoTcs — Ha

OpTraHU3allMOHHBIC, TCXHUYCCKUC, SKCIUTYaTaAllTUOHHBIC U PCIKUMHBIC.

OpranuzaiioHHbIe MEPOIPHUITHUSA pelyCMaTPUBAIOT MIPaBUJIbHYIO

AKCIUTyaTario OOOpYAOBaHUS, MPABHIBHOE COJEpPKAaHHWE 3JaHUM W TEPPUTOPHUA,
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OPOTUBOMOXKAPHBI ~ MHCTPYKTaX  pabouux  u CILyKalllMX, oOyueHue
MPOM3BOJCTBEHHOTO TEpCOHANa IMpaBWIaM MPOTHUBOMOXKAPHON OE30MacHOCTH,

U31aHHUC HHCTpYKHHﬁ, IIJIAKATOB, HAJIMYUC ITJIaHA 9BAKyallUuH.

K TexHrueckuM MepOonpUsITUIM OTHOCSTCA: COOIOJICHUE MTPOTUBOMOKAPHBIX
MIPaBUWJI, HOPM IPU NPOECKTUPOBAHUHU 3/IaHUH, NPU YCTPOWCTBE SIEKTPOIPOBOJOB U
o0OpyZOBaHUs, OTOIUICHHS, BEHTWJISAIIMW, OCBEIICHHS, IMPaBUILHOE pPa3MEIICHUE
oOopynoBanusi. HeoOxoauMo mNpeaycMOTpeTh psJ  Mep, HampaBlICeHHbIX Ha
o0ecrniedyeHre TYIICHHs TMOoKapa: 00eCTeunTh MOABE3/Ibl K 3/1aHHI0; 00€CTOUYNBAHUE
ANEKTPUUYECKUX Kalesed; Halluuue TMOXKApPHBIX IIUTOB M SIIIUKOB C TMECKOM B
KOpHUAOpax; HaJIWYuhe TUIPAHTOB C MOKAPHBIMU pyKaBaMH; TeJePOHHAs CBSI3b C
MOXKApHOW  OXpaHOM; orHerymurenu: xumudeckuit mneHHbli  OXII-10 wn

yTIEKUCIOTHBIN OY-2.

B X04€ MOACPHU3AWHU 3HAUYUTCIbHOTO HCTATUBHOT'O BJIMAHUSA HaA IMOKAPHYIO
0e30macHOCTh OKa3aHo He Onulo. B CICACTBHH YCTO JOIIOJHUTCIIBHBIX CPCIACTB

3aIlUThI HE TpeOyeTcs.

4.50prann3zaliuoHHbIe MEPONPUATHSA o0ecriedeHus1 0e30I1aACHOCTH

l'ocynmapcTBeHHBIN HAA30p M KOHTPOJb B OpPraHHU3alUsIX HE3aBUCHUMO OT
OpraHU3allMOHHO—TIPaBOBBIX (GopM U  GopM COOCTBEHHOCTH OCYIIECTBISIOT
CHEUUAIBHO YIOJIHOMOYEHHBIE HAa TO TOCYJApPCTBEHHBIE OpraHbl U HWHCIEKIUU B

COOTBCTCTBHHU C (beﬂepaJ'IBHBIMI/I 3aKOHaMU.

CornacHo B YCIOBHMSIX HEMPEPHIBHOTO IPOU3BOJICTBA HET BO3MOXKHOCTH
HCIIOJIB30BaTh PEXKUM pabovyero BPEMEHM IO MSATH— WM IIECTHIHEBHOW paldodeit
Henene. [lo aTolf mpuuMHE TPUMEHSIIOTCS TpapUKU CMEHHOCTH, 0OecreYrBaroIye
HEIMPEPhIBHOE O0OCITy)KHMBaHUE MPOU3BOACTBEHHOTO IIpollecca, paboTy MepcoHaia
CMEHaMM TIOCTOSIHHOM MPOJOJLKUTEILHOCTH, PETYJISPHbIE BBIXOAHBIE HHU IS
K101 Opuraibl, MOCTOSHHBIN COCTaB OpUTajl U IEPEXO U3 OJTHON CMEHBI B IPYTYIO

nocyie JHsA oTAbixa mo rpadguky. Ha oObekTe mpuMEHsIeTCsl YeThIpeX-OpHraHblii
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rpadux cmeHHocTH. [Ipu 3TOM execyTouHO paboTal0T TpU OpUraabl, Kaxaas B CBOEH
cMeHe, a oaHa Opurama otasixaer. llpu cocraBiaeHnn TpadUKOB CMEHHOCTH
yunThiBaeTcs Tnonokenne cr. 110 TK o mnpemocraBieHun  pabOTHUKAM

CIKCHCACIIBHOI'O HCIIPCPBIBHOI'O OTAbIXA IMMPOJOJIZKUTCIbBHOCTBIO HC MCHCEC 42 Jacos.

['ocynapcTBeHHBIM HaA30p M KOHTPOJh B OpraHMU3alusX HE3aBHUCUMO OT
OpraHU3alMOHHO-TIPABOBBIX (opM U  (GopM  COOCTBEHHOCTH OCYIIECTBIISIOT
CHEIUAIbHO YIOJHOMOYEHHbIE Ha TO TOCYAapCTBEHHBbIE OPraHbl U WHCIEKIMH B

COOTBETCTBHH C (peepaaIbHbIMHU 3aKOHAMHU.
K Takum opranam oTHOCSITCS:
. ®denepanibHas UHCIICKIUS TPY/IA;

. I'ocynapcTBeHHast sKkcnepTrsa yciioBuid Tpyaa denepaibHas ciyxoOa
no Tpyny u 3aHstoctu HaceneHus (Mwuntpyaa Poccun ®enepanbHas cioyxkba 1o
HKOJIOTHYECKOMY, TEXHOJIOTMUYeCKOMY W artomMHomy Hamzopy (['ocroprexuanszop,

["ocanepronanzop, 'ocaromuanzop Poccun)).

. OenepanbHas cayxk0a 1Mo Hag3opy B cdepe 3almuThl  IpaB

notpeduTeneit u 6marononyuus yenoreka (I'occansnuananzop Poccun) u mp.

Tak xe B crtpaHe (QyHkuuoHupyeT EnuHas rocyaapcTBEHHas cHUCTeMa
MPEAYIPEKIACHUS U JTMKBUAALUWNA YPE3BBIUANHBIX CUTYallll, MTOJ0KEHUE O KOTOPOU
yrBepkneno Ilocranosnenuem IlpaBurensctBa Poccuiickoit  denepanuu, B
COOTBETCTBHUM C KOTOPBIM, CHCTEMa OOBEIUHSIET OpPraHbl YNPABJICHUS, CHJIBI U

CpeICTBa.

1. CH 2.2.4/2.1.8.562 — 96. Illym Ha pabo4yux MecTax, B TMOMEILICHUIX >KHJIbIX,

OOIIECTBEHHBIX 3IaHUI U HA TEPPUTOPHUH 3aCTPOUKH.

2. CanlluH 2.2.1/2.1.1.567-96, - «caHUTApHO-3aLIUTHBIC 30HBI BOKPYT TPEANPUITHIA
no 00bIYe He(TH YCTAaHABIMBAIOTCSA Ha pacctosiHuud He meHee 1000 M g0 xumon

3aCTPOUKNY
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3. TOCT 12.1.038-82. Cucrema  craHmapToB  O€30MaCHOCTH  TpyAa.
OnektpobOe3omacHocTh.  [lpenenbHO  HOMyCTHUMBbIE — 3HAYEHUS  HANPSHKEHHM

PUKOCHOBEHUS M TOKOB.
4. TOCT 12.1.012-90 «CCBT. Bubpaunonnas 6e3onacHocts. OO1Iue TpedOBaHUs»

5. CanlluH 2.2.4/2.1.8.055-96 "OnekTpoMarHuTHbIE H3IYUYCHHs PaJUO4YaCTOTHOTO

nuarazona (OMU PY)"
6. 'OCT 12.1.004-91 CCBT. Iloxkapnas 6e3onacHocTb. O01Me TpedoBaHus

7. Tpynosoii koaekc Poccniickont @enepannu ot 30.12.2001 N 197-03.
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3akJrouenune

B pe3ynbrare BBIMONHEHUS BBIMTYCKHOW KBAIM(PHUKAIIMOHHON pabOTHI
pa3paboTaHbl TEXHUYECKHE pEIICHUS s MOJACPHU3AIMU aBTOMATU3HUPOBAHHON
CUCTEMBbl CTaHOK-Kauallka-Hacoc. B Xoje BBINMOJIHEHUS MPOEKTa MOA00paHO
COBPEMEHHOE O00OpYIOBaHHA, KOTOPOE€ MMEET XOPOLIUMH CpOK CIyKObl U
HEOOXOJMMYI0O TOYHOCTh HM3MEPEHHS, & MMEHHO IOJIEBbIE JATYMKH, MOIYJIbHBIM
xoutposuiep GE Fanuc Series 90-30, mist ynpaBjicHHs AaBJIeHHEM B TpyOOIpOBOJE
UCIIOJIB3YIOTCSL  KJIamaHbl C  3JeKTpornpuBogamu. Jlisi  KOpPpeKTHOW  palboTh
pa3paboTaHHOro  mpoekTa  ucrnois3yercss  coBpemeHHas  SCADA-cuctema
MasterSCADA.

Bo BpeMs pa3paboTKu MPOEKTa M3y4YEH TEXHOJIOIMYECKUH Mpouecc padoThl
CTaHKa-Kadajku-Hacoca. Jyis 6e3onmacHoi pabOThl U 3alllUThl CUCTEMBI B TOMEILIEHUE
WCIIOJB3YETCSI BBICOKOTOYHBIM Ta30aHANIM3aToOp, IOATOMY B CiIydae aBAPUUHOU
YT€UKU cHUcTeMa OBICTpO MEpeKpoeT Mojadyy He(pTH ¢ MOMOINBIO KIIANaHOB C
IIEKTPOIIPUBOAAMM.

B xozne BbINOJIHEHHS BBITYCKHON KBaIM(PUKALMOHHON pabOThl pazpaboTaHbI
(GyHKIIMOHaIbHAs U CTPYKTYpHast cxembl aBToMatu3zanuu CKH, ¢ momoisio KoTophix
nofo0paHo mpaBUiibHOE 00OpynoBaHusA. bblla MOCTpoeHa cXeMa BHEIIHUX
IPOBOJIOK, KOTOpasi MO3BOJIIET YETKO pa3o0paThCsi B CHUCTEME IMEpeaayd CUTHAJIOB
oneparopy ACY na mut KUIIuA, KoTophlii B ciayyae 0OHapyKEHUSI HEUCTIPABHOCTH
paboOThl CUCTEMBI, CMOXKET UX YCTPAaHUTh. PacCMOTpEHBI Ba aJIrOpUTMA: alTrOPUTM
cOopa JaHHBIX M3MEPEHHUH, a MMEHHO IOKa3aHUW BSA3KOCTU HE(PTU M aIrOpUTM
aBTOMATHYECKOTO  peryiaupoBaHus gaBieHueM. Ilpu  pa3paboTke mpoekrta
CIIPOEKTHPOBAHA MHEMOCXEMA U JIEPEBO IKPAHHBIX (HOPM.

B pe3ynbrare BBINOJHEHUS BBIMTYCKHOW KBaIM(PUKAIIMOHHON pabOThI
MOJICPHU3MPOBAHA ABTOMATU3UPOBAHHAS CUCTEMA «CTAaHOK-KayalKa-HacoC», KOTOpast

IMMOJIHOCTBIO YIOBJICTBOPAACT IIOCTaBJICHHOM 3aJa4e.
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