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BBEJAEHUE

B cocraB Hacrosimero Meroauaeckoro nmocoous BXOJAT CIEIYIONUE TOKYMEHTHI:

MPAJ/I.137.117.1 Yacts 1. IIpaBuna koqupoBaHus;

MPAJI.137.117.2 Yactb 2. [lepeueHb OyKBEHHBIX KOJIOB.

Meroandeckoe nocodue (MII) pazpaborano st KogupoBaHus 00beKTOB npeanpusTuii OAO
«DOOPTYM».

MII BeimonHeHo Ha 6a3e cuctembl KKS Bepcuu Siemens. Mcnosbp30BaHbl HEKOTOPBIE MOJIOXKE-
Hus cuctembl RDS-PP, kotopas sBisiercs pazsutuem KKS. MIT coctaBiieHo ¢ yué€Tom psijia moJIoKeHu |
PJ] 153-34.1-35.144-2002 «PexoMeHanyuy Mo NMpUMEHEHHIO COBPEMEHHON YHHBEPCAILHONW CHCTEMBI
koaupoBanusi obopyaoanus u ACYTII TOCy. 1 4rciioBOro KOAUPOBAHUS 00BEKTOB UCIIOIb30BAHbI
KO/IbI, TpuMeHsiembie JIM3.

B onucanuu KKS naercs o6mas cTpyktypa KoJia, MPUHIIUIIBI KOJUPOBAHUS U OYKBOCOUYETAHUS
10 OCHOBHBIM OOBeKkTaM KoaupoBanus. B 1o xe Bpems, KKS mpenocrasnser monp3oBarensm 10cTa-
TOYHO OOJIBITYIO0 CBOOOIY BBIOOpPA KOHKPETHBIX OYKBOCOYETAHHIA M HOMEPOB KOJI0B. B HacTosmem MIT
JIeTaJbHO OMHUCHIBAETCS KOJAUPOBAHUE OTNENBHBIX 00BEKTOB C yKa3aHHEM KOHKPETHBIX OyKBOCOUETa-
HUM 1 HOMEPOB.

MII no3Bossiet 3akoaupoBaTh 00beKThl TOC, MpeAnpUsITUI TETITIOBBIX CETEH U KOTEIbHBIX: TEX-
HOJIOTHUYECKHUE, aBTOMATU3AIINH, SJICKTPOTEXHUYECKHE, CTPOUTEIbHBIE U TaK nanee. [[pumepbl 00beKTOB
KOJIMPOBaHUS: HACOC, pe3epByap, TPyOOIpOBO, 3aABMKKA, PETYIUPYIOIINI KIIanaH, MoI0TpeBaTeb,
JATYMK, DJIEKTPOJIBUTATENb, UCIIONHUTENbHBIN MEXaHU3M PErynaTopa, mkad, myiabT, KaHAI BBOJA HH-
dbopMaruu, TEXHOJIOTHYECKHU TTapaMeTp, CUTHAN, ANEKTPUUYECKUH BBIKIIOYaTeNb, Kabelb, dJeKTpuUe-
CKasl 1IeTb, pesie, KJII0Y yIpaBiIeHUs, pe3ucTop, KOHTAKT B kpocc-mkady, moacucrema ACYTII, npo-
TpaMMHBIN MOJTYJIb, 37JaHKE, IOMEIICHHE B 3JJaHU1, BHYTPUILIOIIA0YHbIC JOPOTH U TaK Jlajee.

KoaunpoBanue ocymecTBiseTcs B paMKax OJHOW CTPYKTYPBI KOJa M UCKIFOYAET BO3ZMOKHOCTh
HaJNOXeHHs! (COBMAJIeHUs1) KOJOB MpPH MapauieNbHOM KOIUPOBAHUHM paszHbIMH crernuanvuctamu. [pu
3ToM oTBeTcTBeHHBbI M0 KKS OAO «®OPTYM» 10/2KeH NMPUCBOUTH KOABI MPeANPUSTHAM, a
oTBeTcTBeHHbIe M0 KKS npexnpusTuii 10KHBI TPUCBOUTH KOABI arperaTraM U OCHOBHBIM TeX-
HOJIOTHYECKUM CHCTeMaM NpeanpusTHii.

Pexomenryercst KOJUpoBaTh Ha YepTexke (CXeme, IUIaHe) U 3aTeM IMePeHOCUTh KOJIbl B 6a3y J1aH-
HBIX.

Kox nmeer nepapxudeckyro cTpykrypy. Hanpumep, B KoJie 3JIEKTPOIPUBO/IA TIOCIE0BATEIEHO
3aMHUCHIBAIOTCS CIEAYIONIUE KOBI: KOJI IPEANIPUATHS; KOJI CUCTEMBI (0UepeIn) IPEAPUITUS, KOI KPYTI-
HOTO arperara Wid OOMIeCTaHIIMOHHON TEXHOJIOTUYECKOW CHCTEMBI; KOJI TEXHOJIOTUYECKOTO y3J1a WIH

MOTOKA; KOJ| 3JICKTPOIIPHUBO/IA.
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Enunas ctpykTypa Koaa mo3BosisieT yHubuuponaTth 06a3bl nanubix (bJ]) nadopmaruu B ipene-
1ax OAO «®OPTYM»y, ynpolnaeT moucK, COpTUPOBKY U BbIOOpKY nHpopmarmu B bJI. IIpu 3Tom uc-

KIIO4YacTCA COBIIaJCHHUC KOJOB.

1 OCHOBHBIE ITOJIO’KEHUA

1.1 Crpykrypa xona KKS B o0miem ciryyae UMeeT ClaeIyromuil BUI:

YpoBeHb pa3z0oueHus Kojaa B A 0 1
Ob6o3nauenue crynenn |[D1 | D2 | D3 |H1 |H2 [G1|G2|G3| FO |[F1|F2|F3|F4]| F5
Tun cuMBOJIOB AN (NN|A|NJA[N|NIAN|A|A|A|IN|N
YpoBeHb pa3dueHus Kojaa 2 3 4
Oo6o3nauenue crynean  |AlL|A2|A3|A4|A5|A6|B1|B2|B3|B4| C
Tun cuMBOJIOB A|A|N|N|N|A|JA|A|N|NJ|AN

Il TUI CUMBOJIOB:

A - naTuHCcKas nponucHas Oyksa, uckioyas [ u O;
N - apabckas udpa;

AIN - npousBonbHOE coyeTanue OykB u 1udp;

( ) - 5TOT CMMBOJ MOKET OBITH OIYIIICH.

Yposens «B» - yposens npeanpusitus (D1-D3).

VYpoBeHb «A» - ypOBEHb OCHOBHBIX cucteM npeanpusitus (H1, H2).
VYposensb «0» — ob1iecTaHIMOHHbIH ypoBeHb (G1-G3).

VYposenb «1» — hyHKIHOHANBHBIH ypoBeHb (FO-F5).

VYpoBeHb «2» — arperatHbiii ypoBeHb (A1-AB).

VYposeHb «3» — ypoBeHb 31emenToB (B1-B4).

YpoBeHb «4» — ypoBeHb JOMOHUTENbHOM aeTanu3aiuu (C).

Pexomenryemast cTpyKTypa Koja i ucroiab3oBanus B SAP (korja Bce 3HAKU SBISIOTCS 005-

3aTEJIbHBIMH ):
YpoBeHb pa30oHeHHsI KoJia B A 0 1 \
O6o3nauenue crynenn  |D1[D2 D3 |H1 [H2|G1|G2|G3|F1 |F2 | F3|F4 | F5
Tun cumBOJIOB AININ/A|NJIAININJA|J]A|A|N|N
YpoBeHb pa30oHeHHsI KoJa 2 3
Ob6o3nauenue crynenn  |Al A2 A3 | A4/ A5 | Bl | B2 | B3| B4
Tun cumMBOJIOB AJAININ|INJ]AJA|N|N

®daktruecku no npemtokernto POPTYM B SAP na ypoHe «B» Hcmonb3yercs CTpyKTypa

kona: AN. Takas cTpykTypa mo3BouisieT 3akoupoBath He Oonee 9 TOC.
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1.2 Kon nomkeH ObITh 3alrcaH B JOKYMEHTAIMH U B 0a3aX JaHHBIX 0e3 MpoOeIioB.

1.3 Tpu Buaa KOOUPOBAHUS

1.3.1 B cootBercTBuM ¢ KKS, oivH 1 TOT k€ 00BEKT B 00IIIEM CiTydae MOXKET UMETh TPH KOJa:

- (pyHKIIMOHAIIBHBIN KOJT;

- KOJI MECTOIIOJIOKEHUSI B KOHCTPYKIIUU;

- KOJl MECTOIOJIOKEHUS B 3JJaHUH, COOPY>KCHUU.

Kox MmecTonosioxkenusi B KOHCTPYKUMH B HacTosimem MII He ucnosib3yercs.

Konx mecTomnos10:keHus1 B 3IaHUM WJIM COOPYKEHHH MCIOJIb3yeTCsl TOJLKO /51 KOAUPOBa-
HHUS MOMEIleHUH.

1.3.2 OyHKIMOHATBHBIN KOJI YKA3bIBAET HA CBA3h OOBEKTA C TEXHOJIOTHUYECKUM MIPOLIECCOM HITH
cucrteMoit npeanpusaTus. [Iporeccom MoOXeT ObITh, HAIlPUMEP: CXKUTAHWE TOIUIMBA, ITOJOTPEB BOJIBI,
npeoOpa30BaHKE FIECKTPUUECKOE, YIAICHHE CTOKOB U T.]I.

OYHKIUOHATIBHBIN KO/ HE CBSI3aH C KOHCTPYKTHUBHBIM HCIIOJTHEHHUEM CUCTEM (YCTPOMCTB), OCY-
HIECTBISIONIUX MTPOLIECC, U HE JAaeT MH(OPMALIMK O MECTOIONIOKEHHH 00bEKTa B KOHCTPYKIINH YCTPOii-
CTBa, arperara.

1.3.3 Koa MecTomnosioKeHHUs! B KOHCTPYKITUHU YKA3bIBACT Ha MOJI0KEHNE 00BEKTA B KAKON-TO KOH-
ctpykiuu. «KoHCTpyKIHs TOHUMAETCS 3/IECh B IIMPOKOM CMBICIIE: KaK yCTPOHCTBO, KOHCTPYKTUBHOE
UCTIOJTHEHUE KaKON-TO cucTeMbl. [IpumMepbl «KOHCTPYKIHi»: mkad, KoTes, Hacoc, COOpKa ANEeKTPOMH-
TaHHS U T.J.

Ecnu mocne ypoBHs «1» K0o/a CTOUT 3HAK «.» (TOYKA), TO 3TO YKA3bIBAET HA KOJ MECTOIOJIOXKE-
HUS B KOHCTPYKIIHH.

MecTonoiokeHne B KOHCTPYKIUN CUCTEMBI HE CBSI3aHO C MOJ0KEHUEM B CTPOUTEIILHOM COOPY-
’KEHUHU WUJIU B IPOCTPAHCTBE.

1.4 Kon MecTOnonoKeHus B 3JaHUH WA COOPYKEHHH YKa3bIBA€T HA MECTOIOJI0KEHUE TTOME-
IICHUS WM KaKOT0-TO 0OBEKTa B 3JJaHUU WIJIH COOPYKEHUHU.

1.5 YpoBuu «By, «A», «0» u «1» KoJla MOTYT OBITH ONMYIIEHBI, €CJI B KOHTEKCTE CUCTEMBI WU
JIOKYMEHTA 3TO HE MPUBOAUT K HEMOHUMAHUIO UM K COBIAJICHUIO KOJ/IOB.

[IpuHIIMTT KOHTEKCTAa O3HAYAeT CJEAYIOINIee: €CIM B Mpeaesiax KaKOW-TO CHCTeMbl Win ¢par-
MEHTa CUCTEMBI BC€ OOBEKTHI UMEIOT OJIMHAKOBBIC HAYAJIbHBIC YPOBHHU KOJa, TO TH YPOBHHU HA YEPTEkKE
WIH B IOKYMEHTE MOTYT OBITh OmyIIeHbl. [Ipu 3ToM Ha yepTexe Wiu B JOKYMEHTE JaeTcs 001ee mpu-
MeYaHHe, HalpUMep: BCe OOBEKTHI Ha YPOBHAIX «By», «A» 1 «0» UMEIOT OIMHAKOBBIN CIEAYIOUIUI KOJT
D02B1MO1.

[Ipumep cokpaieHust Koja:

[Tonwbri KOI; AN AN ANN AAANN AANNN AANN A/N
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Coxkpamennsiii kog:  =AANNN AANN A/N

Ecnu onyniens! kakue-To HauajabHbIE YPOBHU KO, TO:

- 3HaK «=» (pPaBHO) yKa3bIBaeT HA TO, YTO ATO ()YHKIMOHAIBHBIA KOJI;

- 3HaK «+» (IUTI0C) YKa3bIBaeT Ha TO, YTO 3TO KOJ MECTOIOJIOKEHHUS.

Ecnu B KOHTEKCTE TOKYMEHTa XapakTep KOoJla HE BBI3BIBAET COMHEHUH, TO 3HAKH «=» UIU «»
MOTYT HE ITPOCTaBIIATHCS.

1.6 IIpu xoaUpOBAHUH YCTPOWCTB JIJISl TOJKIFOYCHHS (ITOICOSTMHEHUS) UCTIONB3YETCS 3HAK «)»
(nBoerouwe). JlaHHBINM 3HAK MOXKET OBITh IIOCTABIICH MOCJIE 1-T0, 2-T0 UK 3-TO YPOBHEH. Y CTPOMCTBOM
JUTSI TIOAKJTFOUYEHHUS. MOKET OBbITh: KJIeMMa, KOHTAaKT, BBIBOJ, (piiaHel u T.11.

IIpumep:

BFT79 : A3

I— BreBox A3
[Tpu3Hak ycTporcTBa IS TOIKITFOYCHUS

Tpanchopmarop

1.7 3Hak «—» (MHUHYC) CTaBUTCS TOJIBKO Ha cTyneHu Bl ypoBHA 3 u yka3bIBaeT Ha TO, 4TO ITO
KOJ1 2JIEKTPUYECKOr0 JIEMEHTA UJIH anmapara (He OTHOCSILEroCcsl K OCHOBHOMY JIEKTPOTEXHUYECKOMY
000pyIOBaHUIO): pelle, pe3ucTopa, TpaHchopmaropa, mpeodpa3oBaTeis, COSIUHNUTENS, IEKTPOABUTa-

TCIIA U T.AO.

CHAO05.JB064- R02
Pesucrop Ne2 B Mmomyne JB064 mkadpa CHAOS

3Hak YKa3bIBA€T HA KO SJICKTPOTECXHUYCCKOT'O 3JICMCHTA

1.8 Ilpu 3anucu Ko/1a He AOIMYCKaeTCs MPOMYCKaTh Kakue-Iuo0 3HaKH, KpoMe HeoOs3aTebHbIX.
YpoBeHb KoJja JOJDKEH OBbITh 3alucaH 0e3 MPOITyCKOB U COKPALICHUH:

- BMECTO HEHYXHbBIX OyKB 3aIlMChIBAIOTCS] CTPOUYHBIE JJaTUHCKHE OYKBHI Z (Z€ro);

- BMECTO HEHYXHBIX LIU(P 3aNTUCHIBAIOTCS HYJIH.

Heo0s3aTenbHble 3HaKN UCKIIOYAIOTCA O€3 3aMEHBI.

[Tpumep: HO1 — xoten Nel B rienom (ko1 Ha ypoBHE «0»).
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2 KOOIUPOBAHMUME HA YPOBHSIX «By», «A» 1 «O»

2.1 YpoBens «By» ucnons3yercst s 0003HaueHUs npeanpuaTuii. BykBeHHbIE KObI Ipeapus-

TUH npuBesieHbl B yactu 2 MII.

[IpenmpusiTie He SBISETCS LIEXOM WU MOApa3AeieHiueM Jipyroro npeanpustus. FOpuanueckas

CaMOCTOATCIIbHOCTD IPEANIPHUATHUA HE o0s13aTesbHA.

IIpumepsr:
D2 — rennosas snexrpocranmus Ne2;
H1 — npexnpusrtue rennosrix cereii Nel;

H4 — OTACJIbHAsA KOTCJIbHAsA Ne4 (He BXOJAlIasd B COCTAaB SJICKTPOCTAHIUHU WU IPCAIIPUATHA

TETIJIOBBIX CETEH).

2.2 ypOBeHB «A» HCIIOJIB3YCTCS IJIA 0003HaYEHH KPYIHBIX CUCTEM HpeHHpHﬂTHﬁ, a TaKXK€ MO-

JKET OBITH MCIIOJIL30BaH JJI1 KOAUPOBAHUA oqepez[eﬁ CTPOHUTCIILCTBA.

IIpumepsr:

D2B1 - snepro6aok Nel anexrpocranmun Ne2;

D2A2 — nonepeunas yacts Ne2 TOC (BTopas odepeab CTPOUTENBCTBA) d1eKTpocTaHuu No2;
D2A3 - Bojorpeiinas KoTelbHas B COCTABE 3IEKTPOCTAHIUN No2;

D2A0 — o6mecranionHas ciucTeMa B COCTaBe HONEPEYHON YaCTH 2JIEKTPOCTaHIMI Neo2;
H1HS5 — paiton Ne5 npeanpustus Temnossix ceteii Nel;

H1D2 — xotensnas Ne2 B cocTaBe NpepUATHS TEIIOBBIX ceTeil Nel;

2.3 YpoBeHb «0» ucnonb3yercs i 0003HaYeHUs SHEProOI0KOB, KOTJIOB, TYpOUH U 00IIecTaH-

OUOHHBIX TCXHOJIOTHYCCKHUX CUCTEM B IIPCACIax OJHOIO MMPECAIIPUATUA.

Ha ypoBHe «0» AN(N) OykBOl KOJHUpPYeTCS BHJ arperara Wid OOIIeCTAHIIMOHHON CHUCTEMBI

npeanpustus. Lluppamu kogupyercs Homep arperata Wwin o0IIeCTaHIIMOHHOM CUCTEMBI.

Neo2;

D2B3MO1 — typ6oarperar Nel sHepro6ioka Ne3 snexrpocranimu Ne2;
D2B3HO01 — kotnoarperar Nel snepro6ioka Ne3 snexrpocranimu Ne2;
D2A3HO1 - sonorpeiinbiii koten Nel koTenbHOI B cOCTaBe dIeKTpocTaHIUn No2;

D2AOE01 — CHUCTEMaA TOJJa4Y1 TBEPAOIO TOIIJIMBA B COCTABC HOHCpC‘-IHOﬁ YaCTH 3JICKTPOCTAHIIUN

H1H4H17 — renomarucrpans Nel7 paiiona Ned npeanpustis TeroBbix ceteit Nel;

H1D2HO6 — koren Ne6 xotensHol Ne2 B cocTaBe peaNpUATHS TEIIIOBBIX ceTei Nel,

2.4 B KOHTEKCTE OT/AEIBHOTO SHEprodioka (Kotia, TypOuHsl) ypoBHU «By», «A» n «0» mMoryT

OBITH OMYIIIEHBI, TAK KaK BCE O0OBEKTHI KOAUPOBAHUSI HAXOATCS B TIPEIesiax OJHOTO dHeprooioka. Eciou
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Kakoi-To 00bekT nmomerniaercs B o0myo b/l OAO «DOPTYM»y, To k KOOy cWrHaja cjieBa JOJDKHBI
OBITH 100aBIIEHBI KOJIbI Ha YPOBHAX «B», «A» 1 «0».
2.5 IlpuMep KOMpPOBaHUS IEKTPOCTAHLINY HA BEPXHUX YPOBHSX I10Ka3aH Ha pucyHke 2.1.
[Tpumep koaupoBaHUs OCHOBHBIX 00BbeKTOB mpeanpuarus temioBsix ceredl (ITTC) nokaszan Ha

pUcyHKe 2.2.
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Bno4yHas yactb TOL-1

Briok 1 Briok 2
D1B1 D1B2
rmy-1 [TY-2
D1B1MO1 D1B2MO01
XBO nognutkm
KY-1 KY-2 KOTnoB 65104HOMN
D1B1HO01 D1B2H01 yactu
D1B0GO1
nT-1 nT-2
D1B1MO02 D1B2MO02
MonepeyHas yactb TALU-1
MT-1 MnT-2 MnT-3
D1A1MO1 D1A1MO02 D1A1MO3 XBO noanuTku
KOTﬂOBHOHepeHHOM

YyacTtu
D1A0GO1

1

; ;

MK-1 MK-7
D1A1HO01 D1A1HO07
BoporpenHas kotenbHasa TAL-1
A
XBO noanutku
i i 0 TennoceTu
BK-1 BK-2 BK-3 BK-4 nonepeYvHom yactum
D1A2H01 D1A2H02 D1A2H03 D1A2H04 D1A0GO02

Pucynoxk 2.1 — Ilpumep koaupoBaHusi OCHOBHBIX arperatoB TOL
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MpeanpuaTue TennoBbIX ceTen
H1

TennoBble cetnu H1H1

PaiioH Nel PaitoH Nel s PaiioH Nel
Tennomaructpans Nel Tennomaructpans Ne2 Tennomaructpans Nel7
H1H1HO1 H1H1HO02 H1H1H17

HacocHble ctaHuuu H1IH1PNN

PainoHn Nel Paion Nel Panon Nel
MHC Nel MHC Ne2 MHC Ne3
H1H1PO1 H1H1PO02 H1H1PO03

KoTenbHble H1DN

KotenbHas Nel KotenbHas Ne2
H1D1 H1D2
KoTten Nel . KoTten Ne6 Koten Nel . KoTten Ne6
H1D1HO1 H1D1HO06 H1D2HO01 H1D2HO06

Pucynoxk 2.2 — Ilpumep KoaupoBaHUs OCHOBHBIX OOBEKTOB MPEAIPUATHS TEIUIOBBIX CETEH
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3 TEXHOJIOI'MYECKHUE OB BEKTbI

3.1 Ha ypoBue «1» AAANN OykBeHHBIMU cOUeTaHUAMU AAA KOAUPYIOTCS BUABI TEXHOJIOTH-
yeckuXx MmoTokoB min cucteM (cmotpute Yacts 2 MII). Hudpsr NN no3Bosstor 3akoaupoBats HOMepa
B Iipenenax notoka. [lepsas nudpa onpenensier HoMep OCHOBHOTO IOTOKA, a BTOpasi - HOMEpP pa3BeTB-
jenust (eciii MOTOK JIEJIUTCS Ha HECKOJIBKO MOANOTOKOB). Hanbosee HArJISITHOM SBIISCTCS HyMEpaIus,
COTJIACHO KOTOPOU MEepBOMY y4yacTKy TpyOomnpoBona npucauBaercs Homep 10 (20, 30, ...), motom mo-
CJie pa3BeTBJICHHUs (HapUMep, PH TPEX MapauieIbHBIX MOTOKax) HoMepa 11, 12, 13 ... (21, 22, 23, 31,
32,33 ..).

[Tpumep:

HAK20 — norok 2 (B) BTopu4HOro maporeperpesaress KoTia;

HAK21 — noanorok 1 notoka 2 (B) BTopu4HOro naponeperpesaress KoTJa.

JlononuuTenbHbII Heobs3aTebHbli 3Hak Brepeau koaa (A/N)AAANN ucnonbsyercs s Ko-
JTVPOBAHUS YaCTH arperara B IyOIMpPOBaHHBIX U OJOOHBIX YCTAaHOBKAX, HAIIPUMED:

D12AHzz00 — koren A ny6nb-610ka Nel2;

D12BHzz00 — xoren b nyOnb-0moka Nel2.

3.2 Yposenb «2» AANNN(A) ucros3yercst 111 KOAUPOBAHHS TEXHOJOTMYECKUX y3II0B (HACO-
COB, allllapaToB, apMaTypbl, TEXHOJIOTUYECKUX IMapamMeTpoB M T.H.) OCHOBHOTO 00OpyZoBaHus. Tpu
U pBI OMPEAETSAIOT MOPSAIKOBBIM HOMEP KOAUPYEMOTro 000py0BaHUS.

IIpumepsr:

HLB10 AAO0O1 - 3agBuxka Nel na moroxe HLB10;

HLB10 AAO002 - 3ansmxka No2 Ha motoke HLB10.

Jliis KoaupoBaHUs 3alIOpHOI U perynupytomeit apMaTypsl (3PA) Ha ypoBHE «2» HCTIONIB3yeTCs
arperaTHbIil koJ AA — apMaTypa, BKIItodas npusoa. Hymeparus apmarypsl npuBesieHa B Tadmure 2.1.

Tabmuua 2.1

Homep Bupa apmartypsl

001-029 | 3amopHas apMatypa ¢ dJIEeKTPOIIPHUBOJIOM

031-049 | IIpenoxpaHuTeNbHBIEC U 3aIUTHBIE KJalaHbl, apMaTypa ¢ JIEKTPOMarHUTHBIM
IPHUBOJIOM

051-099 | OGpaTHbIe KiIanaHbl

101-199 | 3amopnas apmarypa 6e3 nmpuBoja (C pyYHBIM MPHUBOIOM)

201-249 | [IpenakHas apmarypa (0e3 3JIeKTpOonpuBO/Ia)

251-299 | Bo3aynrauku (6€3 37eKTpOIPHBO/IA)

301-399 | PesepB (HCIOIB3YIOTCS IO YCMOTPEHHIO MPOSKTHPOBIIINKA)

401-499 | PesepB (MCIOJIB3YIOTCS [0 YCMOTPEHHIO MPOESKTUPOBIIMKA)

501-599 | Pe3epB (MCHOIB3YIOTCS IO YCMOTPEHHIO MTPOSKTHPOBIIINKA)

601-699 | Pe3epB (MCHOIB3YIOTCS IO YCMOTPEHUIO MMPOSKTHPOBILIMKA)

701-799 | Pe3epB (MCHOJIB3YIOTCS TTO YCMOTPEHHUIO MMPOCKTUPOBIIIHUKA)

801-849 | Apmarypa perynupyromas (KiaarnaHsl, IHOEpbl, 3aCIIOHKH U T.I1.) C IPUBOJAOM
(MK TPUYECKUM, THIPABINIYECCKIM, THEBMAaTHIECKUM)
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Homep Bupa apmartypsl
851-899 | Apmarypa peryaupyromias 6€3 npuBojaa
901-999 | Apmarypa Ha munusx KUIIuA

3.3 Ha pucynke 3.1 nzo0paxeH QparMeHT TEXHOJIOTHIECKOH CXEMBI.

=AADL PT
LBH11 =CP001
(LBH02)

LBH10 LBH20

(LBHO1) | (LBHO)
LBH12 ~CPO01
(LBHO3) S

IIpumeuanne — Bce 00beKTH Ha 3TOM YEPTEKE UMEIOT Ha YPOBHAX «By», «A» u
«0» crenyromue KOJbI:

B A 0
D1 B2 M01

Pucynok 3.1

Pexomenayercs nepapxuueckas Hymepalus moTOKOB:
LBH10 - motok Nel;

LBH11 - noamotok Nel Ha motoke Nel;

LBH12 - moamorok Ne2 ua motoke Nel.

JlonmyckaeTcsi CKBO3Hast Hymepanus notokos. Ha pucyHnke 3.1 koasl CKBO3HOM HyMepaiiu npu-

BezeHs! B ckookax: LBHO1, LBHO2 u T.1.
3.4 IIpumMep uTeHHS KO/Ia TEXHOJIOTHYECKOTO O0BEKTA:

D1B1HO1HFC30ATO001 — snexrpocrannus Nel;
D1B1HO1HFC30ATO001 — 6ok Nel;
D1B1HO1HFC30AT001 — xoren Nel;
D1B1HO01HFC30AT001 — npou3BoacTBO Tema;
D1B1H01HFC30AT001 — meutecucTema;
D1B1H01HFC30AT001 — MenpHUYHAS TOACUCTEMA,;
D1B1H01HFC30ATO001 — neutecuctema Ne3;
D1B1HO01HFC30AT001 — arperar;
D1B1HO01HFC30AT001 — menpHHLIA;
D1B1HO01HFC30ATO001 — menbuuma Nel.
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3.5 [Ipumepsl KOJIOB TEXHOJIOTUYECKUX 00BEKTOB (YpOBHH «B», «A» 1 «0» omyIieHsl):

EBCO1 — y3en npobunok Nel TormBonoaum;

EBC01AJ003 — mpobuka Ne3 y3ma npobuinok Nel TomimBonoaym;

GBBO00 — y3en mexanuueckux (GUIBTPOB XMMBOJIOOUYHUCTKH;

GBB12AT001 — mexaanueckuii GpunbTp Nel2 XUMBOIOOUNCTKH;

GBBO00OAPOO1 — nacoc Nel moma4u BobI Ha B3pBIXJICHHE MEXaHUYECKUX (DUIHTPOB;

HAEOQ1 — BoasiHO# TpakT BOAOTPEHHOIO KOTIa;

HAEO1AAOQ001 — 3agBryKKa Ha BXOJIE CETEBOM BOJIBI B BOJOTPEHHBIN KOTEIT,

HALO1 — 6apaban kotia;

HDAO1 — cucrema ynaneHus 1ujlaKa u3 TOTKH KOTJIA;

HDAO1AF002 — tpancnioptrep Ne2 cucTeMBbl yaleHus IjIaKa U3 TOTIKH KOTJIa;

HHA14 — ocnoBHas ropenka Nel4;

HHG14AA031 — [13K Nel na razompoBoze k ropenke Nel4;

HHMOOAASO01 — perynupyronyii Kjlanas Ha 1mojia4e napa Ha pacibUTUBaHHE Ma3yTa;

HLBO01ANOO1 — nytseBoii BeHTHIISITOP Nel;

LACO01APO01 — nurarenbHbIid Hacoc Nel;

LACO01AAQ02 — 3amBrkKa Ha Hamope MUTaTeaIpHOro Hacoca Nel;

QCEO1APO001 — Hacoc-no3arop ruapazuna Nel;

MADO04 — momgmmmank Ne4 TypOoarperara;

MKCO1 — Bo30yauTenb reHeparopa;

NDBO3 — tpy6onpoBoj (1motok) Ne3 oOpaTHO# ceTeBOil BOABI;

NDBO3AAOQ01 — 3agsmxka Nel Ha TpyOompoBoe (moToke) Ne3 oOpaTHO# CeTeBOI BOJIBI;

PACO1 — 6nounas nHacocHas crannus (BHC) snepro6moka Nel;

PACO01AP002 — nacoc Ne2 6ounoit HacocHoit ctaniiuu (BHC) snepro6mnoka Nel;

HAH20AHO003 — BnpeickuBatomuii mapooxnaautens Ne3 Ha motoke HAHZ20;

LCR93CF001 — pacxoa coOCTBEHHOTO KOHJICHCATA HA IMAPOOXJIaIUTEIh,

PAB12 — tpyOnbIit my4ok Ne2 B moTtoke 1 KoHIEHCaTOpA,;

SBC74 — xanopudep Ne74 cucremsl coocTBeHHOTr0 otoruieHust TOC;

SBA17AH012 — xanopudep Nel2 na notoke Nel7 cucremsl coocTBeHHOT0 oToIwIeHuss TOC.

3.6 Arperar u ero 3J1eKTPONPUBO/J KOTUPYIOTCSI OJJTHUM KOJIOM, /1a:Ke €CJIN IEKTPONPHUBO]
KOHCTPYKTHBHO He COBMEIIIEH € arperaTom.

3.7 YpoBeHb «3» - BCIOMOTATENIbHBIN U CITY>KUT JUTS A€TAIU3AlUN KOJIa YPOBHS «2%», KOHKPETH-
3allMU TEXHOJIOIMYECKOro y3JIa arperara.

[Tpumepb! KOJIOB Ha YPOBHE «3»:

HLBO1ANOO1KNO1 — BeHTHIATOp O0IYBKH JIEKTPOABUTATEIS TyTHEBOTO BeHTUIIsATOpa Nel;

LACO01AP001MFO1 — dynaamenT nutaTebHOr0 Hacoca Nel;
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LACO01AP001IMKO1 — coenunutenbHas MydTa MEXIY DJICKTPOJBUTATEIEM M IMHUTATEIbHBIM
"acocoMm Nel;

LAC01AP001-MO01 — snexrpoaBuraresb nUTaTeIbHOrO Hacoca Nel.
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4 TEXHOJIOI'MYECKHUE TAPAMETPHBI U JATYUKHU

4.1 TlapameTp - aHAIOTOBAast WJIM IBOMYHAs (PU3HUECKasl BEIMUUHA (IEPEMEHHAs ), XapaKTepU3y-
toas cocrosiuue TOVY.

[TepBuuHBIH MapaMeTp — mapameTp, Xxapakrepusyroiuii cocrossaue TOY, He oOpa30BaHHBIN MTy-
TeM 00BbEIMHEHUS HECKOJIIBKUX MapaMeTPOB [10 HEKOTOPOMY aJITOPUTMY .

Kon nepBuynoro napamerpa:

AAANN C ANNN
I Howmep mapamerpa
Bun napamerpa

[Ipu3Hak nepBUYHOTO MapameTpa

OyHKIMOHAIBHBIN KO

4.2 JIns KOAMPOBAaHMS TEXHOJIOTUUECKHX ITapaMETPOB Ha YPOBHE «2» HCHOJIb3YIOTCS OyKBbI C*
Ha cryneHsx Al u A2.

Jis pa3nudeHus: BUIOB TaTYMKOB HCIIONIB3YETCS TAaKXKE YHCIOBOE KOJUPOBAHHUE HA CTYIICHSX
A3-A5. Cmotpure Tabnuiy 4.1.

Taomuua 4.1

Homepa HaumenoBanue obopynosanus KUII

001-049 | JaTuuku ¢ aHAJIOTOBBIM BBIXOJHBIM CUTHAIIOM (KpOME JaTYUKOB
JUTS. U3MEPEHUS TEMIIEPaTyphl METaJIIa)

051-099 | Jatuuku-pene ¢ IUCKPETHBIM BBIXOJAHBIM CHTHAIOM

101-199 | aTt4umku ¢ aHAJIOTOBBIM BBIXOJIHBIM CHTHAJIOM JUIS U3MEPEHUS
TeMIIepaTypbl MeTajlIa

201-299 | Pesepn

301-399 | [IpeoOpa3oBarens CHTHANIA JaTYAKA

401-499 | IIpuGopsl /Ui UCTIBITAHUIN

501-599 | MecTHbIe TOKa3bIBAIONIME MPUOOPHI (0€3 BHIXOHOTO CUTHAJIA)
601-699 | Peszepn

701-799 | [lluToBbIe (BTOPHUHBIE) MPHOOPHI

801-899 | darumku st ©3MEPEHHUS TIOJIOKESHUS PETYIHPYIONINX OPTaHOB C
AQHAJIOTOBBIM BBIXO/IHBIM CUTHAJIOM

901-999 | [Ipubopsl KOMOWHUPOBAHHBIX (BHIYHCISIEMBIX) H3MEPEHUN

4.3 Ko TeXHOJIOrH4ecKOoro napaMerpa CoBnajaer ¢ KoJAoM JAaT4uKa.

4.4 TlpuMmep KoJ1a TEXHOJIOTUYECKOTO MMapaMeTpa U JaTyhKa oka3aH Ha pucyHke 4.1
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KO,D,VIpOBKa TexXHoorn4yeckoro

Onadparma
noToka LBA10CF005QP01
LBA10
é P TpyGonposog ocTporo napa
KoHaeHcauunoHHbIN cocyq KoHgeHcauunoHHbIn cocyq
LBA10CF005QS01 LBA10CF005QS02

Rat4nk pacxona dyHKUMOHanNbHbIE NPU3HaKKU Npruéopa

FT H

LBA10CF005
MoanumoHHoe 06o3HaYeHne npubopa

Pucynok 4.1
[Tpumeps! KogupoOBaHus O pUCYHKY 4.1:
LBA10 CF0O05 - pacxon (TEXHOJIOTHYECKUI MTapaMeTp) U JaTYMK Pacxoia,;
LBA10 CF005 QP01 - uamepurensHas auadparma,
LBA10 CF005 QS01 - xonaeHcanmoHHbIH cocyn Nel;
LBA10 CF005 QS02 - xonaeHcanmoHHbIH cocyn Ne2;

LBA10 CF305 - MpeoOpa3oBaTellb CUTHAJA IaTYUKA Pacxo/a;
LBA10 CF705 - BTOPUYHBIN MPUOOP ISt U3MEPEHUS Pacxo/a;
LBA10 CF505 - MECTHBIN TTOKA3bIBAIOIIUN TPUOOP pacxoa;
LBA10 CF051 - TaTYUK-pEJie pacxo/a;

LBA10 CF051 XG52 - nBOWYHBIN CUTHAT OT JaT4YMKa-pelie O MOHWKEHUH PacXoa HIKE HUXK-
HEl aBapuUIHOMN yCTaBKH;

LBA10 CF005 XQO01 - anamoroBslif cUTHAII OT JaTdnka pacxonaa Ha Bxozae Y CO IITK;

LBA10 CFO05 XH52 - nBowuHBIi CHTHAN O MOHMKEHUU pacxojia HIKE HIDKHEW aBapuitHOU
yCTaBKH, 00pa3oBaHHbIN nporpammHo B AJIIT.

4.5 TIpuMepsl KOTUPOBAHHS aHAIOTOBBIX MTEPBUYHBIX MTAPAMETPOB U JATYHKOB:

HALO1CLOO1 - ypoBeHs B 6apabaHe KOTJIa, TaTIUK 1;

LBW30CGO001 - nonoxeHue peryimpyrouero kianana Ha auann LBW30;

BFT79CEO012 - Tok ¢a3er A Tpancdopmaropa BFT79;

CKS02CTO001 - remnepatypa B mkady CKS02.

4.6 Ocobennocteio KKS sBnsieTcss To, 4TO TBOMYHBINA MapaMeTp HEBO3MOXHO 3aKOJAHPOBATH
TOJILKO Ha MEPBOM M BTOPOM YPOBHSX Koja. [ToaTomMy mcrnonb3yercst Takke TpeTHil ypoBeHb. Komabl
JIBOMYHOT'O TTapaMeTpa U J1aTYMKa JBOUYHOI'O CUT'HAJIA COBMAIAIOT.

CrtpykTypa KoJla ABOUYHOIO MapaMeTpa U CUrHaa:
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AAANN AANNN AANN
I Kox curnana

Kon arperara, npuBona, noacuctemsl ACYTII,
mkada, aHaJIOTOBOTO TTapaMeTpa ! T.J.

[TpuMepbI KOJIOB JBOMYHBIX TAPAMETPOB/CUTHAJIOB:

HNC10 ANOO1 YBO1 - geiM0ocOC BKIIIOUYHUTE;

LACO02 AA002 XB10 - 3aaBuKKa HE 3aKPbHITA;

LAC02 AA002 YBT75 - komanaa oT KJIro4a (Ha MyJIbTE) 3aKPBITh 3aIBUKKY;
CMHO03 zz000 XM33 - met snexkrponutanus mkapa CMHO3.

ITpumep 0Opa3oBaHus IBOMYHOIO CUTHAJIA U3 AHAJIOIOBOIO:

HALO1 CL001 XH52
I— [TapameTp aBapuiiHO HU3KUI

Kon matunka ypoBHs

5 CPEACTBA ABTOMATHU3ALINU

5.1 Koguposanue noacuctem ACYTII

[Toncucrema ACYTII - KOMIUIEKC TEXHUYECKUX W/WIM IPOrPAMMHBIX CPECTB, BBITOIHSAIOIINN
onpeneneHuyto pyukmuo ACYTIL

Kox noacucrembr ACYTII nomxen 3anumars 1-it u 2-i ypoBHHU.

Kon noacucremsl ACYTII B o01iem ciyuae umeeT ciaenyromuil Buj (06e3 ypoBHel «A» u «0»):

AAANN AANNN(A)

HeoOs3arenpHas OykBa (A) B KOHIIE KOJa CIIYKHUT JJIT 0003HAYEHUST KOMIUIEKCOB, B3aUMHO Pe-

3epBHUPYIONIUX JAPYT Ipyra B PE3€PBUPOBAHHBIX U U30BITOUHBIX MOJCUCTEMAX.
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Crpyktypa koga noacuctemsl ACYTII:

CAANNEANNN

HOMep KOMIIOHCHTA IIOACUCTCMBI

Bun mogcucreMsl

ITpusnak noxacucremsl ACYTII

HOMCp IOACHUCTEMBI

IloaBua moacUCTEMBL

Bun nmoxcucreMsl

[Tpusnak koga ACYTII

Konpr C** mepBoro ypoBHs 1 koasl E* BTOporo ypoBHs npusenens! B Yactu 2 MIT.
[Ipumeps! kogupoBanus noacucrem ACYTIL:

CHCO1 EZ004 - 3amuTa K0T, 3a1IMTa M0 YPOBHIO (KOMIIOHEHT 4)

CHRO5 EWO002 - 3ammra Tpancdopmaropa, 3ammTra OT neperpy3ku (KOMIOHEHT 2)

CCBO07 EP003 - moxcucrema Ne7 nepBruuHON 00pabOTKM ABOMYHBIX CUTHAJIOB (KOMIIOHEHT 3).
Jlns moacucTeMbl aBTOperynupoBanus Ha ctynenu Al ucnonsiyercs Oyksa D, Hanpumep:

HALOODLOO1 — perynsitop ypoBHs B 6apabaHe KOTJia

5.2 KopupoBanue curHajioB

5.2.1 Koj curnana uMeeT Cieayouyto CTpyKTypy:

AN(N) (N)AAANN AANNN(A) AA NN A/N

KOI[ HUCTOYHHUKA UJIH ITOJTy4aTeCIIA
CHUTIHaJia

HauanpHpiii cumBoa X, Y uin Z

YkazaTens BUaa HWCTOYHHKA/ noJryvareiist Curaajia

HOpr}IKOBOC YHCJIO - YKA3aTCJIb HA3HAUCHUA CUTHAJIa

[IponsBonpHOE coueTanue OYKB U IUGD.
JlononHUTEIbHBIE CUMBOJIBI

AN(N) (N)AAANN AANNN(A) — ko1 HICTOYHUKA WJIH TOJTy4aTessl CUTHAJIA.

AANN A/N — cocTosiHrE HCTOYHUKA MM KOMaH/1a TOJTy9YaTelio.

5.2.2 Kop curHana IOMKEH COAEp)KaTh TOIbKO JaTuHckue OykBHI (kpome | u O) u apaOckue
udpsbl. JlomyckaeTcs 3HaK «IOJYEePKUBAHUE.

Kox nomxeH HaunHATHCS ¢ TATUHCKOW OYKBBI.

He nomyckarorcs apudmeTnueckue 3Haku, 3HAKHA MPEMUHAHUS U CIIIH (KOcast yepTa).
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5.2.3 Ha ctynenu B1 xoxa momkHa OBITh OJHA U3 CIICTYIONTUX MPOMUCHBIX JJATHHCKUX OYKB: X,

Y viu Z:

X — nepBUUHBIN curHan u3 ucrouHuka. Ctpykrypa koga: [Kon ucrounnka] XANN
Y — curnan s noayuarens. Ctpykrypa kona: [Kox momydarens]| YANN
Z — BTOPUYHBIN curHaI U3 ucTouHUKa. CTpykTypa koaa: [Kox ucrounuka] ZANN

BropuyHblii curHanm — 3TO cUrHaj 0O0pa30BaHHBI 00bETUHEHUEM (JIOTMYECKUM, apupMeTHye-

CKUM U T.H.) HCCKOJIbKHX MCPBUYHBIX CUTHAJIOB.

3anpemiensl ciieAyOUIMe CTPYKTYPbI KOJOB:
[Kon uctounnka] YANN

[Kox nmomyuarens] XANN

[Kox nmonyuarens] ZANN

Curnaj umeeT OJMH KO/l Y HCTOUHHKA M Y BCeX MoJiyqaTeJieii.

5.3 KonupoBaHue CTEH/IOB JaTYUKOB

Jns 0o003HaueHHs CTEHIIOB JTATUYMKOB HCIIONIB3yeTcss OykBeHHoe couyeranne CS* Ha mepBom

YPOBHEC KOAA.

[Tpumepsr:

H3CSH25 — crenn matunkos Ne25 cucTeMbl aBTOMATH3aUA KoTiia Ne3;
HO3CSH25 — crena natunkoB Ne25 (razoaHanm3atopoB) KoTiia Ne3;

GO01CSH17 — crenn natunkoB Nel7 (konaykromeTpoB) XBO MOANUTKH KOTIIOB;

HO3CSH32AHO003 — xonoauneHuK 0T60pa mpod Ne3 Ha crenae naTunkoB Ne32 (KOHAYKTOMET-

poB) KoTiia Ne3;

601).

LBA10CQ601 — CVIIII ayist moroka LBA10 (B maHHOM ciTy4yae UCIIOIBE30BAHO PE3EPBHOE YHCIIO

5.4 Koguposanue coenuHuTenbHbIX KOpobok (CK) cucrem aBromaruszanuu
Hnst o603nauenns CK ncnonp3yercst OykBeHHOe couetanne G* Ha BTOPOM ypoBHE KoJa.
ITpumep:

HO3HAH10zz000GF12 — coenunutensHast kopoOka Nel2 cucteMbl KOHTPOJIS MaporeperpeBa-

Tenst kotiia Ne3 (B JaHHOM MpHMEpe Ha YPOBHE 2 — ITyCThIE 3HAKH).
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6 IIUTOBBIE U3JIEJINS B CUCTEMAX ABTOMATU3ALIUN

6.1 K muTOBBIM M3/1eNHAM OTHOCATCS: MIKA(BbI, MyJIbThI, TAHEIH, MECTHBIC IIKa(bl, COOPKH U
mKadbl yIpaBiIeHUs IPUBOJaMHU (COOPKH 3aIBMKEK ), Kpocc-Kadsl U T.11. Jlajiee A1 KPATKOCTH LIH-
TOBBIE H3/1eJUsl HA3BIBAIOTCA MIKa(gaMu WIH MyJIbTAMH.

6.2 It mkadoB 3IEKTPOTEXHUYECKOW YacTH Il KOJAUPOBAHUS CEKIUU (sueek, COOpOK) uc-
NOJIB3YIOTCA TIepBhie OYKBHI «A» 1 «B» Ha mepBom yposHe. [lepBbie OykBbl «C» n «D» m1st koguposa-
HUS 3JIEKTPOTEXHUYECKUX CEKIIUH, COOPOK U MKa(OB HE JOKHBI UCTIOIb30BATHCSL.

KoaupoBanue 3J1eKTPOTeXHMYECKHX HIMTOBBIX H3/1eJIMii CMOTpPHUTe B pa3jeJe 9.

6.3 K mMToBBIM M3IENUSIM HE OTHOCSTCS CTCHIBI JIaTYUKOB, COCAMHUTEIbHBIC U MPOYHE KO-
poOKHU.

6.4 J1nst KogupOBaHUS IIMTOBBIX M3ENUI CUCTEM aBTOMATHU3ALUU UCIOJIB3YIOTCS CIIeIyIOIIne
OykBocoueranus Ha nepsoM ypoBHe: CAA, CAL, CBA, CBL, CCA, CCL, CDA, CDC-CDH, CDL,
CEA, CEL, CFA, CFL, CGA, CGL, CHA, CHL, CJA, ClL, CKA-CKM, CMB, CME, CMH, CMM,
CMJ, CMP, CUA, CUL, CVA-CVC, CWA-CWW, CXA-CXY, CYA-CYE.

Konp! mkados npusenens! B Yactu 2 MII.

6.5 Ctpykrypa kona mkada (6e3 ypoBuei «A» u «0»): AAANN.

[Tpumeps! KOAMPOBAHMS IIUTOBBIX WU3/ICIIHIA:

CAAO02 - mkad 2 6moxupoBoK, otHOCsmuics kK [TTK;

CALO4 — mxa¢ 4 6moxupoBok BHe [ITK;

CVAOQ7 — obmebnounblit kpocc-mkad 7;

CKEQ3 - mynbT cTanuuu onepuposanus 3 (APM onepatopa-texHoinora), otHocsmmiics k [TTK;

CWDO03 — nyneT 3 Ha muTe ynpasienus Bae [ITK (He cTranmusi onepupoBanusi, He APM);

CWJ02 - onepaTuBHas maHens 2 KOHTpoJs U yrpasnenus BHe [1TK.

6.6 /g kogupoBaHus cOOpoK U MmKadoB yrpaBieHHs NPUBOJaMU (COOPOK 3aJBHKEK) UCIIONb-
3ytores koasl CDC, CDD, CDE, CDF, CDG, CDH.

[To cormacoBanuto ¢ oTBeTcTBeHHBIM 10 KKS 11151 KOZIMpOBaHust COOPOK 3a/IBHIKEK MOTYT OBITH
UCTI0JIb30BaHkl pe3epBHbIe kKoapl CDE, CDJ u apyrue.

6.6.1 [lepBblit criocod KoaupoBaHuUs COOPOK 3a/IBUKEK:

CDC10 — c6opka Nel kotna,

CDC11 — mxad Ne 1 (BBognOi#1) coopku Nel kotna;
CDC12 — mxad Ne 2 (mpucoenunennii) coopku Nel koTia,

CDC13 — mxad Ne 3 (mpucoenunennii) coopku Nel koTia,

CDC20 — coopka Ne2 kota
CDC30 — coopka Ne3 koTa.

6.6.2 BTopoii cioco6 koaupoBaHusi COOPOK 3aBMIKEK (CKBO3HAsI HyMepaIus):
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CDCO01 — coopka Nel kotna, BBogHO# mKad coopku Nel;

CDCO02 — mxad Ne 2 (mpucoenunennii) coopku Nel kotia,

CDCO06 — mxad Ne 6 (mpucoenunenuii) coopku Nel kotia,
CDCO07 — coopka Ne2 kotna, BBogHOM 1mKad cOopku No2;
CDCO08 — mxad Ne 2 (mpucoenunennii) coopku Ne2 KoTia,

CDC14 — mixad Ne 8 (mpucoenunenwuii) coopku Ne2 kotia

U T.J.
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7 KOAUPOBAHUE B IPUHLHUIINAJIBHBIX JIEKTPUUYECKHUX CXEMAX

7.1 KonupoBaHue 2JIEKTPUYECKUX allllapaToB
[TonHBbIi KO anmapaTypsl, UCIOIb3YEMON B IPUHLIUIIUAIBHBIX 3JIEKTPUUECKUX CXEMaX:

Crynenp kona |F1 |F2 | F3|F4 | F5|A1|A2 | A3|A4|A5|B1|B2|B3|B4

Kon AlAIAIN|IN|IAJAIN|IN|IN|-]A|N|N
L [TopsinkoBBIi1 HO-

Mep arnmaparypbl

Bun annapatypsl

| IIpusHak 31eKTpuyYecKoro
3JIEMEHTa

Kon cxemsl, mpuBoaa, NpUCOEIUHEHNUS,
YCTaHOBKH

Ha crynenu B2 Bug anmapatypsl coorBerctByer 'OCT 2.710.

Konwr mpuBenens! B Yactu 2 MIT.

IIpumepsr:

LBA10AA102—KO03 - pene Ne3 cxemsl ynpasienus npusogom LBA10AAL02;
LBA10AA102—F02 - asromar snexrponuranus Ne2 npusona LBA10AA102;

CEBO01EG000—HOQ7 - namma Ne7 noacucreMsl aBapuiiHOi CUTHATIH3ALIMH.

7.2 O003HauEHNE YIaCTKOB AIEKTPHUUECKHUX TIeTiel BhImoHseTcs B coorBeTcTBun ¢ 'OCT 2.709
¥ KOJTUPYETCsl Ha TPETheM M 4yeTBepToM ypoBHsIX KKS.

ITpumep:

LBA10AA102 XB07 Al9 - xox nenu nepenaun curnana LBA10AA102 XBO07.

8 KABEJIN

8.1 lnst o60o3HaueHus kabeneit ucnonb3yercs OyKBeHHO-IIU(PPOoBast CUCTEMA, OTIMYAIOIIAsCS OT
TUNIOBOH cTpyKTYyphl KKS.

Kon xabens nmeer cienyroniyto CTpyKkTypy:

YpoBeHb 0 1 2
Hasnauenne YpoBeHn Kon mkada, Howmep xabens
0011IeCTaHIIMOHHOM nJaramka, CK

CHCTEMBI
Tun cumBoa AN(N) (N)AANNN NNNN

VYpoBeHs «1» mpeacrapiseTr PyHKIHMOHAIBHYIO YacTh KOJIOBOTO 0003HAUEHHsI OJJHOTO U3 ajpe-

€aToB Ka0EeJIbHOI0 COENUHEHNS B COOTBETCTBUHU ¢ TaOIHIIEl 8.2.
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VYposens 2 - yncnosas rpynma. [lepBas mudpa ykaseiBaeT Buj kadems. [locnemyromme tpu
G pbl 00pa3yIoT MOPAIKOBBII HOMEp Ka0els B Ipeesiax dHepro0Ioka (arperara i o0IIecTaHInOH-

HOW cuctembl). Hymepanust BuoB kadeneil npuBeneHa B Tadnuie 8.1.

Ta6muma 8.1 — YucnoBsie rpymnibl BUI0B Kabemei

YucaoBasa
rpynmna
0001-0999
1001-1999
2001-2999
3001-3999
4001-4999
5001-5999
6001-6999
7001-7999
8001-8999
9001-9999

Bup kalensi/ypoBeHb HanpsiKeHUS

CunoBsie kabemu => 1 kB

Cunosslie kabenu < 1 kB

KoHnTtposbHble kabenun > 42 B

Kabenu n3mepuTenbHbIX Tpanchopmaropos > 42 B

KoHnTtposibHbIe Kabenu < 42 B

Peseps

Pesepn

Peseps

Kabenu m1s nepenaun upoBbIX CUTHAIOB (JIOKAJIBHBIX CETEH M T.I1.)
Pesepn

8.2 Jlns kogupoBaHus Kabenei MpUMEHSIETCS CIICYIOIIee MPABUIIO: HCIIONb3YeTCs KOJI, UMEIO-
it 6onee miaziee OykBeHHOE 0003HAUYCHHE.
Hanpuwmep, kabens mexay suerikamu BBAOL u BBCO1 6ynet umets kog BBAOL.

[Tpumeps! KoaMpoBaHUs Kabemei mpuBeeHbI B TabmuIe 8.2.

Tabnuua 8.2 — [Ipumeps! KoupoBaHus kabenei

Anpec 1 Anpec 2 YucioBas Kon Kon Kon xateas | Ilpume-
rpynna | agpeca 1l | agpeca 2 YyaHUs
Sueiika PY [TpuBox 0001-0299 | BBAO1 | HNC10 | BBAO01-0001
ANO001
Sueiika PY Sueiika PY 0301-0399 | BBAO1 | BBCO2 | BBA01-0301
Sueiika PY [TpuBon 1001-1299 | BBAO1 | HNC10 | BBAO01-1001
ANO001
Sueiika PY Sueiika PY 1301-1399 | BFAO1 BFB02 BFA01-1301
Jatuuk CK 2001-2199 | HNC10 | GE125 GE125-2001
CP001
CK CK 2201-2299 | GEO058 GEO055 GE055-2201 |IIpum.1
HIxad [TpuBox 2301-2399 | CDCO5 | HNC10 | CDCO05-2301
AAQ001
CK Ikad 2401-2499 | GEO055 | CMHO02 | GE055-2401
HIkad Ikad 2501-2599 | CDCO5 | CMHO02 | CDCO05-2501 |Ilpum.2
T Mkad 3001-3999 T BFAO1 BFA01-3001
JlaTamk CK 4001-4199 | HNC10 GF125 GF125-4001
CP001
CK CK 4201-4299 | GH125 GH127 GH125-4201 |Ilpum.1
xad [TpuBon 4301-4399 | CDCO5 | HNC10 | CDC05-4301
AA001
CK Mkad 4401-4499 | GHO055 | CMHO02 | GHO055-4401
[kad HIkad 4501-4599 | CMHO01 | CMH02 | CMH01-4501 |Ilpum.2
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Anpec 1 Anpec 2 YucsoBas Kon Kon Koa ka6ens | Ilpume-
rpynna | aapeca 1l | agpeca 2 YaHUS
Hlkad APM 8001-8199 | CKRO1 | CKEO2 | CKRO01-8001 |ITpum.3
[Tpumevanus:

1 st o603HaueHus kadens ucnonssyercs kon CK, nmeromeit mmaammii ko (U3 IByX).
2 JIns o003HaueHus Kabess UCIIOoIb3yeTCs KO mKada, UMEIOIIUNA MITA AN KO (U3 IBYX).
3 st KomupoBaHus Kabelst HCIIoNIb3yeTcs KO mKada cepBepa.
4 O0o3HaYeHHUS:
CK — coenunutenbHas KOpoOKa O MeCTy
WT — u3meputenbHbIi TpanchopmaTop.
5 o «mxadpom» MOHUMAETCS, HanpuMep: mkad cOOpKH, TaHemb, MKad KOHTpoJJIepa, MyIbT U
T.J.
6 Heucnonb3zyemsle uncia B rpade «Uucinoas rpymnmnay SBISIFOTCS PE3EPBOM U IPUMEHSIOTCS IO
YCMOTPEHHIO MPOEKTUPOBIIHKA.

8.3 KogupoBanue kabenbHBIX TPAacC ONUCaHO B paszzene 9.

9 QJIEKTPOTEXHUYECKOE OBOPY/IOBAHUE

9.1 B nanHoM paszese onucaHbl HEKOTOpble 0COOEHHOCTH KOAUPOBAHUS 3JEKTPOTEXHUYECKOTO
000py10BaHUA.

Ha pucynke 9.1 nmoka3an npumep KOJUPOBAaHHS B DJIEKTPOTEXHUIECKOH CXeMe.

9.2 Jlnst KonupoBaHUs JIIOOBIX ANIEKTPOTEXHUUECKUX napameTpoB B KKS Ha ypoBHe 2 ucnosns-
3yetcs oaHO OykBocouetanue CE, mosToMy Juist pa3nuyeHus napaMeTpoB MCIIOIb3YeTCs YMCIOBOE KO-
JTUpPOBaHUE HA YPOBHE 2:

CEOO1 — gacrorTa;

CEO002 — akTHBHAas MOILHOCTE;

CEO003 — peakTuBHast MOIITHOCTE;

CEOQ11 — nanpstxenue ¢assl A,

CEQ21 — nanpsuxenue ¢assl B,

CEOQ31 — nanpsioxenue ¢assl C,

CEO012 — Tok da3sr A;

CEQ22 — Tok ¢a3m1 B;

CEO032 — Tok ¢a3zsr C.

KonupoBanue TpaHcpOpMaTOpOB TOKAa U HAMPSDKEHHUS] 3aBUCUT OT YPOBHS HANpsDKEHUS U OT
NPUHAIIEKHOCTH YCTAaHOBKU.

[Tpumepsbl KOIOB:

ADQO3CEO012 — tparcdopmarop Toka ¢azbr A sueiiku Ne3 B OPY-220 xB;



Meroanueckoe nmocodbue mo npumeHeHno KKS 8 OAO «®DOPTYMy. Yacts 1. Jluct 25

ALQ17CEQ031 — Tpancdopmarop HanpspkeHus ¢daspl C sueiiku Nel7 B 00mecTaHIIMOHHON CH-
creme 6 kB;

BBAO8CEQ32 — tpancdopmarop Toka ¢a3zsl C siueiiku Ne8 KPY-6 kB CH.

9.3 Slueiiku PY mexanusmoB CH (MCH) u 3jekTpuueckue Boikiaw4daresn MCH umeror
Ko, copnagawuuii ¢ konom MCH. Hanpumep, kom HFCO1ATO001 na pucynke 9.1.

Sueiiku PY nuraromux 3jemenToB CH H MX 3jleKTpHYecKHe BBIKJIKYATE]N HA NMEPBOM
YPOBHEe KOAUPYIOTCSI MO KOAY CeKIMH, a2 HA BTOPOM ypoBHe mMerT ko GS. Hampumep, kxoj

BBA17GS001 na pucynke 9.1.

MKA01GS021

H

MKA01GS021

H

BBTO1 MKA01GS011

BBT01GS001 T

Cekums |<Py 6 kB BBAOL | MKAO1GS001

BBA17GS001 HFCO1ATO01

N/ N/

T T MKAO1

Cekuus 6 kB MMT-1E
n/cT ...
Tr-1
BBA17GS001 HFCO01ATO001
17 22

[Ipumeuanue — Bce 00bEKTHI HA 3TOM YepTeKe UMEIOT Ha YPOBHSX
«B», «A» u «0» caenyromue KOJbl:

B A 0

D2 Bl | MO1
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Pucynok 9.1 — [Ipumep KomupoBaHUs B SJIEKTPOTEXHUUECKON CXEME

9.4 TIpumepsl KOJOB B JIEKTPOTEXHUIECKOH CUCTEME:

MKADO1 — renepatop Nel;

MKCO1 — Bo30yauTenb reaeparopa Nel;

MKCO01GT001 — Tpancdopmarop nuTaHusi BO30OyIUTENS;

MKCO01AGO001 — reneparop cucteMbl BO30YKICHUS;

MKCO01GLOO01 — mpeoGpa3oBareb CUCTEMBI BO30YK/ICHNUS,

MKDO01CT002 — Temnieparypa noamunauka Ne2 reHeparopa;

BBT01GVO001 — pa3psinauk Nel tpanchopmatopa CH Nel;

UHNO02GV003 — pa3psigauk Ne3 cuCTeMbl MOJTHUE3AIUTHI IBIMOBOM TPpyObI Ne2;

MKGO01AA031 — mnpenmoxpanutenbhHblii kinaman (AAO031) B cucreme mojadd BOAOPOJA
(MKGO01);

MKGO01AAO051 — ruaposarBop (AAO051) B cucteme nogauu Bogopoaa (MKGO1L);

BBA17GWO001 — rokompoBox Nel staeiiku Nel7 CH 6 xB,;

HLB20ANOO1 — nyTneBoii Bentuistop [IB-1b, 1 ckopocTs;

HLB20ANOO02 — nytheBoii Bentuisitop [IB-1b, 2 ckopocTs;

HLB20ANO001-MO01 — syekTpoaBHTaTe)Ib MEXaHU3MA;

HLB20ANO001-S01 — BeIkITFOUATEIb AJIEKTPOIBUTATEIISI MEXaHU3MA,

HLB20ANO01-FO1 — kOMITOHEHT 3aIIUThI SJIEKTPOABUTATENSI MEXaHU3MA;

AEQO05KCO001 — xounencarop BY cBsizu sueitku No5 PY-110 kB;

AEQO5KC002 — 3arpaautens BY cBsizu suetiku NeS PY-110 kB.

9.5 KoanpoBaHue MIMTOBBIX SJEKTPOTEXHHUUECKIX U3AENHi onrcaHo B yactu 2 MII B pa3menax
A u B. [Insa xonupoBaHMst JOCTATOYHO NepBOro ypoBHs koaa KKS.

ITpumepsl KOIOB:

BBYO03 — mxad Ne3 3amuter KPY-6 kB. B aToM mikady Takke MOTYT OBITh pa3MelIeHbI TEPMHU-
Hanbel ACKYD, ACTYD, usmepurenbHble MUKPOIIPOLIECCOPHBIE TPe0Opa3oBaTey;

ADQOQ2 — suetika Ne2 OPY-220 kB;

BJAO7 — mkag Ne7 PY-0,4 kB.

9.6 Ilyiis xoampoBaHUsS coeTUHUTENBHBIX KOpoOok (CK) ucnons3yercst OykBocoueranne G* Ha
BTOPOM ypOBHE.

ITpumep:

BJAOOGCO001 — CK myst mepenayvi HU3KOBOJIBTHBIX aHAJIOTOBBIX CUTHAJIOB, PACIIONIOKEHHAS B
PY BJAOQO.

9.7 Jlns xomupoBaHus KaOeIbHBIX Tpacc (KaHAJIOB), B 3aBUCUMOCTH OT NMPUHAJIC)KHOCTH 00b-

eKTa, ucronb3ytorcs koapl UAZ nnn UBZ.
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KoaunpoBanue — aHaJIOTUYHO KOAUPOBAHUIO TEXHOJIOTUYECKUX TOTOKOB.

IIpumeps! KOJOB:

H3UBZ00 — ocrHoBHOI KabeabHBIH KaHal KoTia Ne3;

H3UBZ10 — ocHoBHas kabenbHas Tpacca 1o JIeBOl cTopoHe KoTia Ne3;

H3UBZ12 — xabenpHas Tpacca 1o JieBoi ctopoHe kotiia Ne3, orBeTBiaeHne Ne2;

H3UBZ20 — ocHoBHast kabenbpHas Tpacca 1o npaBoi CTOpoHe KoTiia Ne3.

9.8 Koaunposanue cucrem ocBemienus B KKS He Moxer ObITh NPUBSA3aHO K KOJAM 3JaHUN U
COOPYKEHHUI.

[Tpumepsl KOJJOB COOPOK MUTAHUS CUCTEM OCBELICHUS:

BJG35 — cOopka muTaHus OCBEIICHHS TJIABHOTO KOPITyCa;

BJG35GS012 — aBromar Nel2 cOOpKYM MUTAHUS OCBEIICHUS TJIABHOTO KOPITyCa.

10 31IAHU S, COOPYKEHUSA U TEPPUTOPUN

10.1 JInst koaupoBaHUsl 31aHUN U COOPY>KEHUI TPUMEHSETCSl TUIIOBast CTPYKTypa koga KKS.

Kox 3panus unm coopyskeHus: Ha IEPBOM YPOBHE JOJKEH HauYMHAThCsI ¢ OykBbI U.

B TOM gucite, MOTYT OBITH 3aKOIMPOBAHBI 3/IaHUS UHPPACTPYKTYPHI: MPOCKTHBIX, MOHTAKHBIX,
HaJIaJOYHBIX OpraHu3aluii, 00bEKTOB yIIpaBiIeHUs, 00BEKTOB COLKYJIbTOBITA (YUueOHbIE 3aBe/IEHUs, CTO-
JIOBBIE, CTAJIMOHBI U T.I1.).

[Tpumeps! ko0B (6€3 KOA0B Ha YPOBHIX «B», «A» u «0») 3manuil:

UABO1 — 3manue 3PYD-220 kB;

UEF02 — 3nanne No2 mpoOuiok yris;

UCAOL — 3manue BIIY Nel;

UYQO1 — 3qanue rapaxa Nel;

UYJ01 — 3manue MeamyHKTa.

Eciv B 0THOM 371aHUH pa3MeNIeHbl HECKOJIBKO TEXHOJIOTHYSCKHX CUCTEM Pa3IMYHOTO Ha3HAYe-
HUS, TO KOAUPOBAHKE IPOU3BOAUTCS IO CHCTEMEe OCHOBHOTO (TJIaBHOTO) Ha3HaueHus. Hampumep, B 31a-
Huu XBO pa3meleHs Kakue-To Mactepckue. B aToMm ciydae Bc€ 3nanue nonydaer kog UGzZ.

10.2 JIns xoaMpOBaHMSI MECTOIOJIOKEHUS OOBEKTOB B 3/IaHUSX M COOPYKEHUSAX MPUMEHSICTCS

clenyromas CTpyKTypa KoJa:

UBAO3 DAG604

L Tlomereune Ned
Ortax Ne6

Bropas koopauHata (1o ocsim)

IlepBast koopanHaTa (110 psaam)



[Tpumep koaupoBanus B 31anuu PY nokasan Ha pucynke 10.1.

3manue Ne3

3naHue U1 pacupeaycTponcTBa
3nanue A nepeaadu SHepruu
31anue (CoopyKeHHUE)

PYCH-0,4 kB, kog UBA, atax 6
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® O

A B C D E
@ —| [ DA002
o
D |2 DA003 DB DC DD DE
o
@ DA004
C CA cB cc CD CE
®
B BA BB BC BD BE
®
A AA AB AC
®

© ©

Pucynok 10.1 — Ilpumep KoaupoBaHHUS TOMEIICHHUS B 31aHUU

B nannom mpumepe DAG04 — 3T0 KOA MECTOMON0KEHUS TOMEIICHUS B 3/JaHUU. JTO He arpe-

ratHbii koj. [Tocie mepBoro ypoBHs TOYKa HE CTAaBUTCS, YTOOBI HE HAPyIIaTh CTPYKTYPY Koja B SAB

TOPO.

10.3 Jlns xkoaupoBaHUSI TEPPUTOPHIA HCIIONIB3YETCS CHCTEMa, aHAIOTHYHAS KOJIUPOBAHHIO Me-

CTOITIOJIOKCHUS B 3JaHUAX U COOPYIKCHUAX.

10.4 [lna kogupoBaHUs 3CTaKal U MOCTOB HCTONb3yeTcs kog U*Y.

ITpumep:

UPYO01 — scrakama Nel miis kabeneit mexay BHC u riraBabiM kopirycom TOC.

CoBMeECTHBIE 9CTaKaJbl OJIsd prGOHpOBO,[[OB U Kabenei KOOUPYIOTCA aHAJIOTHUYHO, HAIIPUMCD:

UGYO02 — coBmecTHas scrakaga Ne2 nns TpyOonpoBoioB U kabeneit mexay 31anueM XBO u

rnaBHeIM Kopirycom TOC.

10.5 IpimoBBIe TPYOBI 1 00O1ITHE Ta30X0AbI (OT HECKOJIBKUX KOTJIOB) SIBJISIOTCS COOPYKCHUSAMHU U

KOJupyroTcs B pazaene U:

UHN10 — gemoBast Tpy6a Nel;
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UHN11 — oGrmuit ra3oxo K ABIMOBOM TPyO€ OT HECKOJIBKUX KOTJIIOB.
["a30X0/1b1 OT KOTJIOB /10 OOIIET0 ra30xo/ja KOAUPYITes B pasene H:
HNAO2 — razoxox ot KoTJa 10 001IEero ra3oxo/a.

10.6 [Tpumep KOoAMPOBAHMS CKBAKUHBI:

ULNO01BCO005 — ckBaxkuna Ne5 (BC005) na mmotune Nel (ULNO1).

AHanoru4Ho MOT'yT OBITH 3aKOAUPOBAHBI IbE3OMECTPHUICCKUC CKBAKUHBI.

11 CUCTEMbBI XUMBOJOOYUCTKHN

11.1 Tlocne xaxmoit cTyrneHn oOpabOTKHU BoOJia JOJKHA IOJIy4aTh APYyrod koja. Bece peareHTsI
JOJKHBI UMETh Pa3HbIe KOJbl. Tak kak cucreMbl XBO MOTyT OBITh TOCTPOCHBI Ha PAa3HBIX MPUHITUTIAX
OYHUCTKH BOJBI, TO LIEIECO00pa3HO CHAyYaa OMPEIEIUTh KOJIbI BCEX BUJIOB BOJBI U PEAareHTOB.

B tabnuue 11.1 npuBenen npuMep KOAUPOBAHUS Y3JIOB OYHCTKU M PEareHTOB.

Tabmuna 11.1 — KogupoBanue y3710B OYUCTKH M PEareHTOB (IIpuMep)

HaumeHnoBaHue cpeabl Kon
Ha ypoBHe «1»

Ceipas (ucxoanas) Bona u3 KT GHA
Hacocs! coipoii Bosbl (B KTLL) GHA
OcBetnurenn GAAO01, GAAO2
[ToTroku m3BecTKOBO-KoarynupoBanHoi Bojibl (MIKB) GAAO03, 04, 05
baxu UKB GAAO03,04
Komnnekrop Ha Bcace HacocoB KB GAA10
[ToTokuM KOaryIMpoBaHHOM BOJIBI GAA11, 12, 13, 14,

15, 16
Komnnexrop u notoku Ha Hanope HacocoB KB GAA20
[Totoku Ha 6;10KU MD GAA21 - GAA25
[ToTOK 1ociie HacOCOB NPOMBIBKM MEXaHUYECKUX (PUIBTPOB GAA30

VY3161 MexaHnueckux ¢puibTpoB (MP), ocBeTsieHHas Boja nociae M@

GBB01 - GBB15

OcgetnienHas Boja nociie M® (5 6:10k0B)

GBB21 - GBB25

¥Y3en c;kaToro Bo3/1yxa, B3phIXJICHHUSI SCA
Kommnpeccopnas Nel SO01SCA
Kommnpeccoprast Ne2 S02SCA
Kommnpeccopst komnpeccoproit Nel SCAO01ANO01
(002,003)
Kommpeccopsr kommpeccopHoit Ne2 SCAO02ANO001
(002,003,004)

Na - dunbTpsl | cTynenu

GBQO1 - GBQ14

Na-¢unsTpsl |l crynenu

GBQ21 - GBQ23

Hacocsr XOB GBQ51(52,53,54)
AP001

baku XOB GBQ55(56)BB01
OTBOJ MPOMBIBOYHOI BOABI M OCTaTOYHBIX MPOAYKTOB mocie M®, dpuin- GBR

TpoB | u Il crynenn

Coub (NaCl) GBE
W3BecTh GBG
DIIOKYJISIHT GBN
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KoarynsHt GBU
Conma GBV

Koabl, npuBeaennbie B Tabuamnune 11.1, xapakTepHsl 115 onpeaejeHHol KoHKpeTHOH XBO.

Huass XBO apyroro tumna 3Tu Koabl OyAyT APYrMMHU.

11.2 Ha pucynke 11.1 moka3an ¢parMeHT TexHonorndeckoit cxemsl XBO.
GBB25
CPO001

QcB21

GBB25

Ot Mo

Kucnota *
eBro1 Y (7 GBFO1 GBrR127) (] GBF12
cBroL GBFOl}{@ GBELD GBF12§§@
AAQ02
AAQO1 AR002 AAOOl%Q

K punbtpam A-|l
B 6ak c6opa
NPOMBIBOYHbIX BOA,

GBFO1

H-I Nel }@AO%

GBF12
AA
H-I Ne12 }{@003

GBFO1 / GBF12
AA0O4 sae AAOD4

GBFO01ATO001 GBF12AT001

GBFO1 GBF12
AA005 AA005
GBRO02

* *- L [peHax

Pucynok 11.1 — @parmenT TexHonorudeckoin cxembr XBO

11.3 IIpumeps! kogoB B cucteMe XBO:

GBB25CP001 — gaBnenue Boasl mociae Md;

GBF07ATO001 — H-¢punstp | crynenn Ne7;

GBF07AA002 — xirartan Ne2 orBozaa Bojsl ot H-dunbTpa | crynenn Ne7;

GAA01BB001 — ocseTaurens Nel;

GBRO02 — npenaxuslii Tpyoonposoa ot H-gunetpoB | crynenu;

GBR10AP002 — npenaxusbiii Hacoc Ne2 B cucreme apeHaxeit XBO;

GBR10BB001 — apenaxxusbiii mpusimok Nel B cucreme apenaxkeit XBO.

Jlanee mpuMepbl KOJOB Ha OOIIECTAaHIIMOHHOM Y3JIe IIEHTPAIM30BAHHOTO CHAOKEHHS XHUMpea-
TeHTaMU:

QCB01BB002 — 6ak (BB) Ne2 (002) xucnots (QCB);

QCB01AMO001 — memanka Nel (AMO001) kucnotsr (QCB);

QCTO01AMO003 — 6ak-mepuuk Ne3 (AMO003) docdara (QCT).
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12 TEIIVIOBBIE CETHU

12.1 puHATH caexyonme 0003Ha4eHUs U TEPMUHOIOTHSL:

Paiion TenocHadkeHUs — palioH TOPOJa, Il KOTOPOTO OCHOBHBIM UCTOYHUKOM TEIUIOCHA0-
s)kenus siBisiercs ogHa TOIl unu onna korenbHas. [Ipunuun: ogua TOLl — ogun paiion. Paiton moxer
OBITH CBSI3aH C APYTUMU palOHAMH.

TenoBoii BIBOX — TpyOOIIPOBOABI IPSIMON U 0OpaTHOM CETEBOW BOJBI OT UCTOUHHUKA (TEILI0-
MarucTpab).

TennoBas kamepa (TK) — coopykeHue Ha TEIIOBOI CeTH A pa3MELIeHHUs U 00CTy>KUBaHUS
o0opyaoBanus, npudbopoB u apmatypsl. B TK MoryTt ObITh 3a1BUXKKH, TPEHAXKH, BO3AYLUTHUKH, PACXO-
JIOMEPBI, KOMIIEHCATOPHI U T.JI.

CMoTpoBasi kamepa — KaMmepa, peIHa3HaYCHHAas ISl HaOMoIeHusl 3a TeruioTpaccoil. B Heit
HET HUKaKOTO0 000pYy10BaHUS.

IloBbicuTeNbHAN (MOAKAYKBAONIAsH) / MOHU3UTeAbHAsA HacocHas ctanuus ([THC) — xom-
TIJIEKC COOPYKEHUHN U YCTPOUCTB, IPEIHA3HAYCHHBIX JUTsI U3MEHEHUS TUAPABINYECKHUX MTAPaMETPOB TeIl-
JIOHOCHUTEJIS.

HenTpanbusblii TensioBoii nyHkT (L[TII) — HacocHas craHius, npeaHa3HAYSCHHAS JUIS CO3/IaHuUs
TUAPABIMYECKOTO M TEMIIEPATYPHOTO PEXUMA ONPEIETIEHHOTO MUKPOpPaioHa.

12.2 KoaupoBaHue MPEANPUATHI TEIJIOBBIX CeTEH M MX OCHOBHBIX TEXHOJIOTHUECKUX CHCTEM
(moxpasneneHuii) onucaHo B pazjene 2.

KoaupoBanue B TEIMJIOBBIX CETAX MPOU3BOAUTCS HE3ABHCHMMO OT KOJUPOBAHUS aHAJIOTHYHBIX
noTokoB Ha TOC uiu KoTenpHbIX. B CBSA3M € 3TUM Ha rpaHuIle pa3jena IpouCcXoauT cMeHa koaa. [Ipu-

Mep CMEHBI KOJ1a IT0Ka3aH Ha pucyHke 12.1.

ToU Y Mpeanpusitve Tennosbix cetei No2
H%
OT KonneKTopa NPsIMON D2A2HOONDA30 H2H1HO5NDA10 % PaiioH TennocHabxeHus Nel. §
J P Tennomaructpans Ne5 npsamow
CeTeBOil BoAb .
A CeTeRoil Bofbl

Pucynok 12.1 — CMeHa koJia Ha TpaHuUlIe pa3zena

12.3 [IpumMepsl KOTUPOBAHUS:
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H1 H7 A06 NDA85

Tpy6onpoBog (noTok) npsimoi ceTeBorn Boabl Ne85
Tennomarnctpans Ne6 ot ncrtoynHmka go NHC
ParioH TennocHabxeHnst Nel

MpeanpuaTne Tennosbix ceTen Nel

H3 H2 C04 NDB19

Tpy6onposop (noTtok) obpaTHol ceTeBon Boabl Ne19
Tennomaructpans Ne4 ot notpebutenen go LTI
PaiioH TennocHabxeHuns Ne2

Mpennpuatue Tennosbix ceTen Ne3

H2 H1 BO5 NDB27

L——— Tpybonposog (NoTok) obpaTHoM ceTeBon Boabl Ne27
Tennomaructpans Ne5 ot LTI go NHC

PaiioH TennocHabxeHnsi Nel
MpeanpuaTtne Tennosbix ceTen Ne2

12.4 Ha pucynke 12.4 noka3an npuMmep KOJAUPOBAHUS TOTOKOB MPSIMOM CETEBOM BOJBI OT HCTOY-
HUKa JI0 ToTpeduTenei.

Ha naHHOM pucCyHKE MOKa3aHoO, 4TO JJIs IPSIMOM CETEBOM BOJIBI.

- Ha y4acTkax oT ucrounuka j0 [THC — Ha ypoBHe «0» OykBa A,

- Ha yyacTkax oT [THC no LITII — Ha ypoBHe «0» OykBa B;

- Ha yuactkax ot LTIl no nmorpeOuteneii — Ha yposHe «0» Oyksa C.

AHaJIOTUYHO JUIs1 00paTHOM CeTeBOM BOJBI:

- Ha yyacTkax oT [THC no ucrounuka — Ha ypoBHe «0» OykBa A;

- Ha yyacTkax oT LITII go [THC — na ypoBue «0» OyxBa B;

- Ha y4acTkax ot norpeduteneit 1o L{TII — na yposne «0» 6yksa C.



Meroaundeckoe mocodwue mo nmpumeHeHno KKS B OAO «®OPTYM». Yacts 1. JIuct 33

H1H1AOINDAOL TK .y

or TaY /—

H1H1AO1

[:Q:} NDAO2 {>'(D<} H1H1AO01NDAO3

S >
@Ei D'(D<} H1H1AO01NDAO4

H1H1A01INDAO1
. TK
i /
T
1
H1H1A01INDA99
MHC Nel
H1H1PO1 R
v NDCO01AP001
H1H1BO1NDAO1
TK
glz H1H1BO1NDAO2
[ >

H1H1BO1NDAO1 TK

S

H1H1BO1NDA75

»

H1H1BO1NDAO1

uTn

H1H1CO01
N7 / NDAO01AP001

H1H1CO1NDA15
0—[%—@——» K notpe6utentio Ne15

. H1H1CO1NDA43 -
&] @——» K notpeburento Ne43

Pucynok 12.2 — Ilpumep xonupoBaHus TPyOOIPOBOAOB IPSIMOM CETEBOI BOJBI
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12.5 IIpumepsl KOJIOB MPENNPUATHI TETUIOBBIX CETEH:

H1H1HOINDBO1CFO0O01 — pacxox, natuuk pacxoma o6paTHOii ceTeBOil BOAbI;

H1H1HOINDBO1AAOOL — 3anBukka Ha MarucTpanabHOM TPYyOOIMPOBOJE OOPATHOI ceTeBoi
BOJIBL;

H1H1HO1UNAOL — rerosas kamepa Nel;

H1H1HO1UNDOL — uentpansusiii Tennosoii mynkr Nel paiiona Nel;

H1H1PO03 — nonusurenbuas HacocHas cranims Ne3 NpEeANPUSITHS TETUIOBBIX ceTei Nel;

H1H1PO3NDCO06CY004 — Bubpanus nommunauka Ned cereBoro Hacoca Ne6 MOHU3HTEIBHON
HacocHOM ctanuuu Ne3 npeanpusaTus TEIIoBbIX ceter Nel.

Koabl 31aHuii U coopy:keHuii (0ykBa U Ha ypoBHe «1») He MOTYT HCIIOJIb30BATHLCS JIJIsI KO-

AUPOBAHUSA TEXHOJOIHYE€CKHUX IMOTOKOB.

13 IOPOTH

13.1 I[J'IH KOAUPOBAHUA AOPOT UCIIOJIB3YCTCA CUCTEMA, dHAJIOTHUYHAA KOAUPOBAHNUIO TCXHOJIOI'N-
YECKHUX ITIOTOKOB.

Ha pucynke 13.1 nokaszan npumep KOAMpPOBaHUs BHYTPUILIONIA104HBIX 1opor TOC.

UZAO00

UZA10

UZA11
UZA12

Pucynok 13.1 — Ilpumep xoaupoBaHus JOPOT
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14 TPAHCIIOPTHAS U CTPOUTEJIbBHAA TEXHUKA

14.1 JIna xoaupoBaHUs TPAHCIOPTHOM U CTPOMUTEIBHOM TEXHUKHU HMCIIONIB3YIOTCS KOoabl SQ Ha

nepBoM ypoBHe KKS ¢ mpuBs3K0ii K ypOBHIO «Ay.

[Tpumepbl KOIOB:

D2z0z00SQA12 — nerkoBoit aBTomoomiab Nel2 TOILI-2;
D2z0z00SQBO07 — rpy3oBoii aBTomo6uis No7 TOLI-2;
D1z0z00SQDO03 — skckaBarop Ne3 TOILI-1.

B nannbpix npumepax koapl Z0Z00 Ha ypoBHAX «A» 1 «0» - mycTHIE.

15 CTAHUMOHAPHBIE MAILIMHBbI

151K CTaOMOHAPHbIM MalliIMHAM OTHOCUTCH O60py,[[0BaHI/Ie, HC OTHOCAIICCCS HCITOCPCACTBCHHO

K IPpOU3BOACTBY 3JICKTPOSIHCPTHUU U TCILJIA: CTAHKH, J'II/I(I)TBI, XOJIOJUJIbHBIC arpe€raTtbl U T.II.

«Ay.

CTCMBI.

15.2 CranmonapHble MalllMHBI KOAUPYIOTCS HA YpOBHE | ¢ MPUBSA3KON K 0OBEKTaM Ha YpPOBHE

[Tpumep:

D2z0z00SNAO2 — rpy3oBoit sugt Ne2 TOLI-2.

15.3 Cranku KOIUPYIOTCS HA YPOBHE 2 C MPUBSI3KOM K KOJaM MOMEIICHUA.
IIpumep KOAMpPOBAaHUS CTAHKA!

UST02AWO005 — cranok Ne5 B mactepckoit Ne2.

16 CUCTEMBI CBSI3U

16.1 Cucremsl cBsi3u KOUpyroTcs Ha ypoBHe 1 kogamu CY™.
IIpumepsl:
CYBO01 — BHyTpeHHss mpoBogHas eperoBopHas cucrema Nel, mkad Nel;

CYB01GF004 — coemmamTenpHas kopoOka Ned BHYTpEeHHEH NMPOBOAHOI TEpPETOBOPHOM CH-

CYBO01KHO095 — renedonnsrii iudposoit annapat Ne95 BHyTpeHHEeH MpOBOAHOI IeperoBOpHOi

CHCTCMBEI.
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IIpuaoxenne A — IIEPEYEHD UCITOJIB3YEMbBIX TEPMUHOB

BA3A JJAHHBIX - coBOKYNHOCTh AaHHBIX, OPTAaHU30BAHHBIX MO OMPEIEICHHBIM MPABUIIAM,
IpeyCMaTPUBAIOIIUM OOIIMe TPUHIUITBI OTIUCAHMS, XPAHEHUS! U MAaHUITYJIMPOBAHUS TaHHBIMH, HE3a-
BHCHMas OT NpukiIaaabiX mporpamm. ['OCT 20886-85

JATYHK - ycTpoiicTBO 17151 IpeoOpa3oBaHus mapamerpa (MepeMeHHON) B CUTHAI

3ATAYA - uznoxenue (popMyIrpoBKa) TpeOOBaHUI K yeMy-JInO0

OBBEKT — B 1aHHOM TOKYMEHTE — 0OBEKT KOJIUPOBAHUS

ITAPAMETP - ananoropas uiau ABOM4YHAs pu3MUecKas BeIudrHa (TIepeMeHHas ), XapaKTepu3y-
romas coctostnue TOY, cpencTs aBTOMaTu3anuu, JIEKTPOTEXHUYECKUX YCTPOMCTB

CUT'HAJI - u3menenune pU3nUeCKOi BEIMYMHBI, UCTIOIB3YEMOM I Iepeaayn JaHHbIX.

CT UCO 2382/1-84. B naHHOM JOKyMEHTE: H3MEHEHUE (PU3UYECKON BEITMUMHBI, UCIIOJIB3YEMOMN IS
nepeaur 3HaueHUsl mapaMeTpa, IepeMEeHHOM, JaHHbIX

OVYHKIINA - HazHauenue, npeaHa3HaYeHUE, 1EIb

OVYHKIUA TEXHOJIOTUYECKAS - texnonornueckoe HazHauenue. B KKS texnonoruye-
cKasi QyHKIHUS TPAKTYETCs KaK Ha3HaYeHHE TEXHOJIOTUYECKOT0 MOTOKA (JIMHUH, HUTKH, TPYyOOIIpOBO/Ia)
OJTHOU Cpebl

®VYHKIIMOHAJIbHBIN (TEXHOJIOI' MYECKUI) Y3EJI (®Y) nmm ®YHKIIMOHAJIBHAS
(TEXHOJIOTYECKAS) T'PVIIIIA (®I) - KOMIIJIEKC TEXHOJIOTUYECKUX YCTPOUCTB U CUCTEM, BBINOJ-
HSIOIIUN ONpPENIEICHHYI0 TEXHOJIOTHYEeCKylo (QyHKIMI0. B (yHKIMOHANBHBIN y3€1 MOTyT BXOJWTH

YCTpOﬁCTBa N CUCTEMBI PA3HBIX TEXHOJIOTHYCCKUX CPC
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Mpunoxenne b — IEPEYEHb COKPAIIIEHUIA

ABP — aBTOMaTHUECKOE BKIIOUEHHUE Pe3epBa

AJII - ananoro-aIucKpeTHbId mpeoOpa3oBaTelb, alnapaTHbIA WU POrPaMMHBIT
APM — aBTOMaTH3UPOBAaHHOE paboyee MECTO

ACKYD — aBTomMaTu3MpoBaHHAs CUCTEMa KOMMEPUYECKOTO yUYeTa JIEKTPOIHEPTUr
ACTYD — aBTOMaTu3upoOBaHHAasi CUCTEMA TEXHUYECKOTO y4eTa 3JIEKTPOIHEPTUn
ACY — aBTOMaTuM3MpOBaHHAs CUCTEMA YIIPaBJICHUS

ACYII — aBTomMaTH3MpOBaHHAs CUCTEMa YIPABJICHUS MPEANPUITHEM

ACYVYTII — aBTOMaTu3upoBaHHasi CUCTEMA YIPABIICHHS TEXHOJIOTUYECKUMH MPOIIECCaMU
ADC — aToMHasl 3EKTPUYECKask CTAHLIMS

b/ — 0a3a maHHBIX

BHC — 0510oyHas HacocHast CTaHIUS

BOY — 6nounHas obecconuBaromiasi yCTaHOBKa

BIY — 65104YHBIH IUT yIpaBICHUS

BK — Boporpeiinsiii KoTen

BIIY — BogonoaroroBureibHas yCTaHOBKA

BXP — BOJIHO-XUMHUUYECKHUMN PEKAM

I'TY —ra3zorypOuHHas ycTaHOBKa

I'TITY — rnaBHBIN AT yIPABICHUS

I'SC — ruaposnekTpocTaHIus

3PA — 3anopHas 1 peryjaupymolias apMarypa

3PVYD — 3akpbITOE pacnpeyCTpOCTBO IIera3oBoe

KUIIMA — KOHTpOJIbHO-U3MEpPUTENbHBIE TIPUOOPHI U aBTOMATHKA

KPY — xoMIIekTHOE pacnpeycTpoucTBO

KY — koren-yrunuzarop

JIM3 — JIeHuHrpaACKHil METAUTMYECKHUI 3aBOJT

MII — meToauueckoe mocooue

MCH — mexanu3M coOCTBEHHBIX HYK

OPY — oTKpBITOE pacpenyCcTpONCTBO

[II'Y — mapora3oBasi ycTaHOBKa

I13K — npe1oXpaHUTENbHO-3aII0PHBIN KIIAIIaH

I1K — mapoBoii koTen

[MTHC — noBbicuTenbHas / TOHU3UTEIbHAS] HACOCHAS CTAHIIHS

[IT — mapoBast TypOnHa

IITC — npeanpusiTie TEIIOBBIX CETEU

IITK - nporpamMmmHo-Texandeckuit komruiekc ACYTII
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PV - pacnpenycTpoilCTBO 3E€KTPUUECKON YaCTH

PYCH - pacrnipenycTpoiicTBO COOCTBEHHBIX HYK]T

CK — coenunuTenbHas KOPOOKa

CKY — cuctema KOHTPOJISL U YIIPABICHUS

CH — coOcTBeHHBIE HYXIbI

TK — remioBas kamepa

TOY - TexHOIOTHYECKUN 00BEKT yIpaBIeHUS

TII — TexHONIOTHYECKUI MTPOLECC

TII — TernoBoOM MyHKT

TOII - TeXHUKO-2KOHOMHYECKUH TTOKa3aTellb, MOJACUCTEMA BBIUYMCICHUS TEXHUKO-I)KOHOMUYE-
CKMX ITOKa3aTeseu

TOC — rennoBas NeKTpUUEcKasi CTaHIUSA

TOIl — Tenno31eKTpOLEeHTPAIb

YCO - ycrpoiictBo cBsi3u (conpspkenus) ACYTII ¢ o0bexkToM

OI'Y — GyHKIMOHATEHO-TPYMIIOBOE YIIPaBICHUE

DY — pyHKIIMOHAIBHBIN Y3€J1, TEXHOJIOTHYEeCKUI

LTIl — ueHTpanbHbIN TEMIOBOM TyHKT

[[IIY — neHTpabHBINA NUT YIIPABICHUS
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1 Yposens B. KOJbI MPEANPUATHI

Onucanue

YpoBeHb npeanpusaTHs

[IpennpusiTust 3NEKTPUYECKUX CETEH, MOJICTAHIUU

Peseps (MCHOIp30BaHMUE MO COrIacoBaHmioO ¢ 0TBeTCTBEHHBIM 10 KKS)

[IpeanpusTus ynpaBJIeHHs

Tennossie anekrpudeckue craniuu (TOC)

[Ipennpustus no nepepaboTKe U Mogaye TOIIMBA

3apeszepBupoBano st ADC

Hpe,[[HpI/ISITI/ISI 110 06pa60TKe 1 rioaave BOJAbI, YAAJICHUSA CTOKOB

[IpennpusiTusi TEIUIOBBIX CETEN, KOTEIIbHBIE

ATomHble dnekTpuueckue ctanimu (ADC)

3apeszepBupoBano st ADC

Pe3epB (MCOIBb30BaHKE MO COMIACOBaHMIO ¢ 0TBETCTBEHHBIM M0 KKS)

Pe3epB (MCTONIBb30BaHKE MO COMIACOBaHMIO ¢ 0TBETCTBEHHBIM M0 KKS)

Pe3eps (Mcmnosp30BaHueE MO coriacoBanmio ¢ 0TBeTCTBeHHBIM M0 KKS)

I'uaposnextpoctanimu (I'9C), npeaAnpusITUs THAPOTEXHUYECKUX CHCTEM

Pe3eps (Mcmosp30BaHueE MO coriacoBaHmio ¢ 0TBeTCTBeHHBIM M0 KKS)

[TpennpusiTHs 0 MPOU3BOICTBY U CHA0XKEHHUIO Ta30M

[Ipennpusitus obecneueHus (TpaHCIOPT, 0OCTY>KUBAHUE U T.I1.)

3anpemeH K HUCITOJIb30BAHHTO

CTpOI/ITeJ'IBHLIC, MOHTAQKHBIC 1 HAJIAAOYHBIC MTPCATIPUATUS

3anpenieH K MCIojIb30BaHUI0

3J'ICKTpOCTaHI_II/II/I Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHCPTHUU

3anpenieH K MCIojIb30BaHUI0

[TpennpusiTust cBA3U

N|<[X|Z|<|c|d|w|[m0|v|Z Z|r|X|<~|T|0|mmO0|w|> T

[IpennpusTis cucTeM aAMUHUCTPATUBHOIO HA3HAYCHHs M 00ecIIeyeH sl IepcoHaia
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2 Yposens A. KOJIbI OCHOBHBIX CUCTEM HNPEAIIPUATUSA

Onucanue

YpoBeHb OCHOBHBIX CHCTEM NpeANpUusTHS

ITonepeunas yacte TOC

biounast vacte TOC

KorenpHbIE B TEMIOBBIX CETIX

3apeszepBupoBano st ADC

TennoBble CETH, paliOH TEIJIOBBIX CETEM

3apesepupoBano 1ist ADC

3apezepBupoBano st ADC

~|X|<|T|n|o|w|> |

Cragnuu BUD

OcralbHBIE KOIbI HAa YPOBHC «A» HCII0IB30BaTh 110 COIIACOBAHUIO ¢ OTBETCTBEHHBIM Mo KKS,

3 Yposens 0. KOJAbI OBIECTAHIIMOHHOI'O YPOBHS

Tabmuua 3.1 — BykBeHHbIe KO/IbI HA YpOBHE «0» JIJIsl 37I€KTPOCTAHIIHNA

Onucanue

OO0mecTaHIIMOHHBII YPOBEHb

O6H_IeCTaHI_II/IOHHbIe CHUCTCMBI BblJa4H SHCKTqueCKOﬁ MOIIHOCTH

OO011eCTaHIIMOHHBIE CUCTEMBI DJIEKTPONTUTAHUS COOCTBEHHBIX HYXK/]T

Oo6wecrannonusie cucreMbl ACY

OHepro0JIOKH, SHEPrOMOTYJIIH

O6HICCT&HIII/IOHHBI€ CUCTEMBI TOIIJIMBOIIO a4 (TBCp}IOFO TOIlIMBA, Ira3a, MasyTa, Jqu-
3CJIBHOI'O TOIIJIMBA U T.I[.)

3apeszepBupoBano st ADC

O6H_IeCTaHI_[I/IOHHBIe CUCTEMBI BOI[OCH216)KCHI/I}I, XUMBOJOIMOATOTOBKH, OUUCTKHU U yaa-
JICHHSA CTOKOB

KOTJ’IO@I‘p €raThbl

3apeszepBupoBano st ADC

3apesepBupoano aiust ADC

O6H_IeCTaHI_II/IOHHBIe CUCTCMBI TUTAHUA KOTJIOB BOHOﬁ, TIABHBIC IMTapOIIPOBOJbI

Typboarperatsl

z Zr|X|<|z| ® |m| m [gj0o|w|>@

OO11ecTaHIIMOHHBIE CUCTEMBI OTOTUICHHUS, PacTIpeAeNICHUS] TEXHOIOTUYECKUX SHEPTO-
HOCHUTEIIEN

OO01ecTaHIIMOHHBIE THAPOTEXHUYECKUE CUCTEMBI, IUPKYIISIIUOHHBIE CUCTEMBI OXJIa-
JKICHUS

[Tpoune oO1IeCTaHIIMOHHBIE CUCTEMBI (COOCTBEHHBIX HYK/] U APYTHUE)

Pezeps

OOb1iecTaHIIMOHHBIE CUCTEMBI o0ecniedeHus (TPaHCIopT U JIp.)

— (»w|AoO| T

OO1IecTaHIIMOHHBIE CUCTEMBI OUMCTKU U YJIATICHUS TPOYKTOB CKUTAHUS TOTLIUBA, 30-
JoyAaJieHus

3,[[8.HI/ISI, COOPYIKCHUSA U TCPPUTOPUH, O6H_II/IC JJI1 HCCKOJIbKHUX O6IJ_[CCT8.HI_II/IOHHLIX CHu-
CTEM

Peseps

Peseps

Peseps

<|X|=|<| C

OO011ecTaHIIMOHHBIE CUCTEMBI CBSI3U




Metoanueckoe rocodue o npumeHeHuto KKS 8 OAO «®OPTYM».Yacts 2. Jluct 4

Onucanue
Gl OO01ecTAaHIMOHHBII YPOBEHb
7 OGH_ICCTaHL[I/IOHHbIe CUCTCMbI AAMUHUCTPATUBHOI'O HA3HAYCHUA U 06€CH€‘-I€HI/I5I nepco-

Hajia

Tab6muma 3.2 — bykBeHHBIE KOJIbI Ha YpoBHE «0» JJIs1 MPEANPHUITHI TETUIOBBIX ceTel

Onucanue

YpoBennb «0»

TemomarucTpanu v noToku oT ucrouHuka 1o [THC

Tennomaructpanu u notoku ot [THC no [TTI

Tennomaructpanu u notoku ot LTI no norpeburenei

'UOUJ>G|_?

Hacocurle CTaHII N




Metoanueckoe rocodue o npumeHeHuto KKS 8 OAO «®OPTYM».Yacts 2. Jluct 5

4 Yposens 1. DYHKIIMOHAJIBHBIE KO/IbI

Onucanune

(I’yHKI[]/IOHaJIBHLIe KOJbI

DNeKTpUUECKHUEe CETH U paclpeayCTpOnCTBa

w|>

Bbljaua sHEpruM U IEKTPONUTAHUE COOCTBEHHBIX HYX]

@)

CucTteMbl KOHTPOJIA ¥ yIpaBieHus (KIacCu(pHUKaLMs B COOTBETCTBUU € 3a7jauaMU
yIpaBJIEHUS])

CucTemMbl KOHTPOJISI M yIIpaBiIeHUs (KiIacCU(pUKAIUS B COOTBETCTBUHU C TEXHOJIO-
THYECKUMH 3a]]a4aMH)

ITogaua OpTraHru4vCCKOro TOjanBa U yAAJICHUC OTXO0O0B

BonxocHa0xeHnue 1 CTOKH

KOTJIO&I‘pGFaTI)I Ha OPraHn4CCKOM TOILJIMBE

HpOI/ISBOI[CTBO TCILJIa ATOMHBIMHU 3JICKTPOCTAHIIUAMUA

BcnomorarenbHbIe CHCTEMBI aTOMHBIX BHGKTPOCTaHIII/II\/JI

HapOBLIe, BOJISIHBIC U I'a30BbIC KOHTYPbI

OcHOBHbBIE MallIMHHbBIE arperarbl

[Tpon3BOICTBO TEXHOJIOTHUECKOW YHEPTUH JIJIsl BHEIITHUX ITOTpeOUTENeH (Hanpu-
Mep, JUISl TETIOCHA0KEHHS )

CucTeMbl OXJIaKIATOIIEN BOIBI

BcnomorarenbHbIe CHCTEMBI

BcnomorarenbHbIE CHCTEMEI (He CBA3aHHBIC C OCHOBHBIM HpOI/ISBOZICTBOM)

31aHus, COOPYKEHHsI U TEPPUTOPUHU

YcranoBku JIIA BO300HOBJISIEMBIX BHU0B SHCPTHUHU

KpynHsble arperaTsl (HO HE OCHOBHBIE MAIIMHHBIE arperaThl)

NIX|S|Clwo|v| Zz |Z|r|X|l<|T|O|m| O

AI[MI/IHI/ICTpaTI/IBHOG, XO3SMCTBEHHOE U PEMOHTHOC O60py,Z[OBaHI/IC

T
=

T
N

q)yHKIII/IOHa.]ILHI)Ie KOJbI. Onucanne

DIIeKTPUYECKUE CETH U PACIIPeLyCTpOiicTBa

YcraHoBku ¢ HanpspkeHueM Oosiee 420 kB

Iwuel, cexum PY

TokonpoBobl

JIuHuu s51eKTponepesay

Suetiku PY

[IyHTHpYOMNE peaKkTOpBI

TpancdopmaTopsl

> (> > >> > > > >

W O W W e W

< |H|"O|r|O|m

CucreMa ynpasieHUsl, KOHTPOJIS U peNICHHOM 3alHThI 3JIEKTPO0OOpy 10BaHus,
mKad bl BTOpUYHBIX 1eneii PY

OctanpHble KoabI Ha cTynieHu F3 B rpymme AB ucnonp3yroTces mo coriacoBa-
HMIO ¢ OTBETCTBeHHEIM 110 KK'S

YcranoBku ¢ HanpsokerneM 380-(420) kB

wwel, cexium PY

TokonpoBob!

JIuaum snexTponepenay

Slueiiku PY

[llyHTHpYIOIIKE pEaKTOphl

Tpanchopmaropsl

> > > > > >

O |O000000

< |[HDO|Ir|g|mw

CucteMa ynpaBieHus1, KOHTPOJIA U pelleiiHOM 3allUThl 3JIeKTPO0Oopy 10BaHus,
mKadbl BTOpUYHBIX neneit PY

OctanbHbie Koab!I Ha cTynieHu F3 B rpyme AC uconp3yroTes 1o coriacoBa-
HHUIO ¢ oTBeTCcTBEHHBIM 10 KKS

Jarta nzme-
HeHUH




Metoandeckoe nocodue mo npumeHeHnto KKS 8 OAO «®OPTYM». Yacts 2. JIuct 6

T
=

T
N

T
w

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

VYcranosku ¢ HanpspkenneM 220-(245) kB

PV B nienom

Iunel, cexiumn PY

TokonpoBOJIbI

JIuHUM 351eKTponepeaay

Sueniku PY

TpancdopmaTopsl

> (> > >> > > >

O |O|0|0|0|0|0|0

< |HlOo|Ir|g|m|>

Cucrema ynpaBieHUsl, KOHTPOJIS U PEICHHON 3alUThI JIEKTPOOOOpYI0BaHUS,
mkadsl BTOPHYHEIX ITeneii PY

OctanpHbIe KOABI Ha cTyeHH F3 B rpyme AD ncmons3yroTes o coryiacoBa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

YcranoBku ¢ Hanpsbkenuem 110-(150) kB

PV B nenom

wwEel, cexmm PY

TokonpoBos!

JIunuu s51eKTponepesay

Sluetiku PY

Tpanchopmatopsl

> (> > > > > > >

m |mim{mm|m|mj|m

< |Hlo|r|g|m|>

Cucrema ympaBieHusl, KOHTPOIIS U PEICHHON 3aIuThI 2IEKTPO00OpyI0BaHMUS,
mKadbl BTOPUYHBIX memneit PY

OcranbHble KOIBI Ha cTymnieHn F3 B rpynmne AE ncnonb3yroTces mo coriacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

VYcranoBku ¢ HanpsbkenneM 60-(72) kB

PV B nenom

Iunsl, cexuu PY

TokxonpoBob!

JIuHuM 3neKkTponepenay

Suetiku PY

TpancdopmaTopsl

> | >> > > > >

M |mmimm|m|mm

< |HlOo|Ir|g|mw|>

Cucrema ynpaBieHHs, KOHTPOJIS U PEJIeHHOM 3aluThI 3JIEKTPO000Opy0BaHUS,
mKagbl BTOpUYHBIX neneit PY

OcranpHbie KOabI Ha cTyTieHu F3 B rpynme AF ucnonb3yroTes 1o coriacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 110 KK S

YcranoBku ¢ HanpsbkenueM 45-(50) kB

PV B nenom

wuel, cexmm PY

TokonpoBops!

JIuHuu 351eKTponepeay

Slueiiku PY

TpancdopmaTopsl

> > > >> > > >

O OOOOOO®

< |Hlo|r|g|m|>

CucteMa ynpasieHUsl, KOHTPOJISA U peNICHHOM 3alUThI 3JIEKTPO0OOpy 10BaHus,
mKad bl BTOpUYHBIX 1eneii PY

OcranbHbIe KOJbI Ha cTyrnienn F3 B rpynmne AG ncnonb3yroTes 1Mo coriacoBa-
HMIO ¢ OTBETCTBEHHEIM 110 KK'S

YcranoBku ¢ HanpspkenueM 30-(35) kB

PV B nenom

wwel, cexium PY

ToxonpoBozp!

JIunum snexTponepenay

Suetiku PY

TpancdopmaTopsl

> > > > > >

I ||| |IT|IT|T|T

< [HlO|r|g|m|>

CucteMa ynpaBieHusl, KOHTPOJIA U pelleiiHOM 3alUThl 3JIeKTPO0Oopy 10BaHus,
mKadbl BTOpUYHBIX neneit PY

OctanbHbie KOBI Ha cTyieHH F3 B rpymie AH ucmons3yroTes o coriiacoBa-
HHUIO ¢ oTBeTCcTBEHHEBIM 10 KKS
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T
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

VYcranosku ¢ HanpsbrenneM 20-(25) kB

PV B nienom

Iunel, cexiumn PY

TokonpoBOJIbI

JIuHUM 351eKTponepeaay

Sueniku PY

TpancdopmaTopsl

> (> > >> > > >

[ SEFE N SE  GEPY  SE ( SEPl  SE  SP

< |HlOo|Ir|g|m|>

CucteMa ynpaBieHUs, KOHTPOJISA U PENICHHOM 3alIUThI 2JIEKTPOOOOpy10BaHus,
mkadsl BTOPHYHEIX ITeneii PY

OcTanpHbIe KOABI Ha cTyIIeHH F3 B rpymmme AJ ucnonp3yroTes mo corjiacoBa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

YcranoBku ¢ Hanpsbkenuem 10-(15) kB

PV B nenom

wwEel, cexmm PY

TokonpoBos!

JIunuu s51eKTponepesay

Sluetiku PY

Tpanchopmatopsl

> (> > > > > > >
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< |Hlo|r|g|m|>

Cucrema ympaBieHusl, KOHTPOIIS U PEICHHON 3aIuThI 2IEKTPO00OpyI0BaHMUS,
mKadbl BTOPUYHBIX memneit PY

OcranbHble KOIbI Ha cTymnenn F3 B rpynmne AK ncnonb3yroTces Mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

VYcranoBku ¢ HanpspkenneM 6-(5) kB

PV B nenom

Iunsl, cexuu PY

TokxonpoBob!

JIuHuM 3neKkTponepenay

Suetiku PY

TpancdopmaTopsl

> | >> > > > >

[ o ot o

< |HlOo|Ir|g|mw|>

Cucrema ynpaBieHHsl, KOHTPOJIS U PEIeHHOM 3aluThI 3JIEKTPO00OpyA0BaHMUS,
mKagbl BTOpUYHBIX neneit PY

OctanbsHbie KOl Ha cTyieHu F3 B rpyme AL ncnons3yroTces 1Mo coriiacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 110 KK S

YcranoBku ¢ Hanpsbkenuem 1-(3) kB

PV B nenom

wuel, cexmm PY

TokonpoBops!

JIuHuu 351eKTponepeay

Slueiiku PY

TpancdopmaTopsl

> > > >> > > >

< KIS

< |Hlo|r|g|m|>

Cuctema ynpasiieHUsl, KOHTPOJISA U PENICHHOM 3alIUThI DJIEKTPO0OOpy 10BaHus,
mKad bl BTOpUYHBIX 1eneii PY

OcTanpHbIe KOl Ha cTynieHu F3 B rpynie AM ncnonb3yroTes Mo coriiacoBa-
HMIO ¢ OTBETCTBEHHEIM 110 KK'S

YcranoBku HanpsbkeHueM Meree 1 kB

HuskoBosibTHOE yeTpoiicTBo iepemenHoro Toka 500-1000 B (3-x dazHbiif)

HuskoBosbTHOE yeTpoiicTBO iepemenHoro Toka 500-1000 B (3-x dasHbii)

HwuskoBonbTHOE yeTpoiicTBo nepemeHHoro Toka S00-1000 B (3-x da3Hbrif)

Tokonposoas! (<1 kB)

HuskoBosnbTHOE yeTpoiicTBO iepemenHoro Toka 380/220 B (3-x dazHbiit)

HuskoBosnbTHOE yeTpoicTBO iepemenHoro Toka 380/220 B (3-x dazHbii)

HuskoBonbTHOE yeTpoiicTBO nepemeHHoro Toka 380/220 B (3-x da3Hblif)

HwuskoBonbTHOE yeTpoiicTBO nmepemeHHOro Toka 380/220 B (3-x da3HbIif)

Hu3koBOIBTHOE YCTPOWCTBO NOCTOSTHHOTO Hanpsbkenus 220/110 B

> > > > 22> > > >

2\ Z2\1Z2|1Z21Z2|1Z2|1Z2|1Z2|1Z2|1Z2|2

riIXITZ|IOmmolo|m >

Hu3K0BONBTHOE YCTPOMCTBO MOCTOIHHOTO Hanpsbkenus 220/110 B
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T
=

T
N

T
w

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Hwu3K0BOJIBTHOE YCTPOMCTBO MOCTOSTHHOTO HanpspkeHwst 220/110 B

Hu3koBOIbTHOE YCTPOHWCTBO NOCTOSTHHOTO Hanpsbkenus 220/110 B

Hu3koBOIBTHOE YCTPOMCTBO NOCTOSIHHOTO HanpshkeHus: 60/48 B

HuzkoBonbTHOE yCTpOicTBO mOcTOssHHOTO HanpspkeHus 60/48 B

Hu3K0BOJIBTHOE YCTPOMCTBO MOCTOSTHHOTO Hanpsbkerwst 60/48 B

Tpanchopmatopsl

Hu13KOBOJNIBTHOE YCTPOMCTBO MOCTOSIHHOTO HanpsbkeHus 24/12 B

Hu3K0BOJIBTHOE YCTPOMCTBO MOCTOSIHHOTO HanpsbkeHus 24/12 B

> > |22 > > > >

Z\Z2Z21Z21Z22|Z2|1Z2Z2

sSil|c|Hd|ln|mlo|zZ|Z

Hu3koBobTHOE YCTPOMCTBO MOCTOSHHOTO HanpspKeHus 24/12 B

OctanpHbie Kol Ha cTymieHH F3 B rpyme AN HCmons3yroTes o coryiacoBa-
HUIO ¢ 0TBeTcTBeHHBIM o KKS

[ynerer, nanenu LY (THLY)

[ymerer HIY (T'HLY) — onepaTUBHBINA KOHTYP

[Manenu LY (I'LLLY) — omrepaTUBHBIN KOHTYP

>|>>|>

TU|TO|T0|T

O|m| >

[Tanenn, mxadsr HIIY (I'IY) — HeonepaTUBHEIN KOHTYP

OcranbHble KOIbI Ha cTynienn F3 B rpynme AP rcnonb3yroTces mo coryiacoBa-
HuUIO ¢ oTBeTcTBeHHBIM o KKS

YcrpoiicTBa 111 U3MEPEHHUM M pacueToB

CurcTeMBbl KOMMEPYECKOTO yUdeTa dIeKTPOIHEPTUr

>\ >\>

O O O

w|>

CucTeMbl TEXHUYECKOT'0 YYeTa JJIEKTPOIHEPTHI

OcranbHble KOIBI Ha cTynenn F3 B rpynmne AQ HCHonb3yIOTCs MO COriacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

>

YcrpoiicTBa 3alUThI

Kopap! Ha ctynenn F3 B rpynmne AR UCTONB3yIOTCS TIO COTIIACOBAHUIO C OTBET-
ctBeHHbIM o KKS

Ilanenu n IIIKa(I)BI ACHCHTPAJIN30BAHHBIC, IO MECTY

KoMIOHEHTHI CHIIOBBIX BBIKITFOUATEIICH

Pa3mHOxeHue, pa3Bsska, npeoOpa3oBaHue

KomnoneHTsI mpeobpazoBaTeneit

CxaTblil BO3YX, THAPABIUKA

ABTOMAaTHKa, PEryJIMpPOBaHUE

MoenupoBaHue CeTH, BBIOOP IPYIIl HAPSKEHUS

Wzmepenwust (TpancdopMaTopbl HAPsHKEHMs, TOKA)

CobcTBEHHBIE HY Kb

Perucrpanus

Pacuer, yuer

3amura

CuHXpOHM3AIHS

Tpanchopmarius

1{uThl 1 IKadbI AJ1s1 BCOOMOTATEBHBIX YCTPOHCTB

C60pHLIC, MMPOMCIKYTOYHBIC 1 OCHOBHBIC KIICMMHUKHA

Wndopmarusi, ynpasieHne, KOHTPOIb

> >3 >3 > > > > > > > > > > > > >

nNnnmunninumninnininunininin|nlm

X|S|<|c|d|ln|no|o|z|Z|r |« |o|0|wm|>

Curnanusanus

OcranbHble KOJbI Ha cTynieHn F3 B rpynme AS Hcnonb3yroTces 1o coryiacoBa-
HMIO ¢ OTBETCTBEHHEIM 110 KK'S

Ob6opynoBanue TpaHcGOpPMaTOPOB

Kogst Ha ctynenn F3 B rpynme AT HCIIONB3yIOTCS TIO COTIIACOBAHHIO C OTBET-
ctBeHHBIM o KKS

O60py,Z[OBaHI/IC YHpaBJICHUA, CUTHAJIU3AUUW U BCIIOMOTI'aTCJIbHBIC YCTPOﬁCTBa

Konpt Ha crynienn F3 B rpynme AU ucmionb3yroTes 1o COTIIACOBAaHUIO C OTBET-
ctBeHHBIM 110 KKS

[TpoMexyTOouHBIE KJIEMMHHKH, PACTIPEIETUTEIbHBIE H KPOCCOBBIE MIKA(BI

Konpt Ha ctynienn F3 B rpynme AV HCTIONB3YIOTCS TIO COTJIACOBAHUIO C OTBET-
ctBeHHbIM 1o KKS

[Tanenu mwTa ynpasieHus
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Kogst Ha ctynenn F3 B rpymme AW HCnonb3yIOTCS 110 COTIIACOBAHUIO C OTBET-
ctBeHHbIM 10 KK S

>

X

LlenTpann3oBaHHbIE YCTPOMCTBA

Kogst Ha ctynenn F3 B rpymme AX BCTIONB3YIOTCS TIO COTJIACOBAHHIO C OTBET-
ctBeHHbIM 10 KKS

O0opyI0BaHUE CBSI3U

Tenedonnas cBsi3b

[lynpT ynpaBnenus TenedOHHON CBIA3BIO

YcrpoiicTBa cUTHAIM3AITMHN (3BYKOBOH)

YcrpolicTBa curHanu3ayy (BU3yalbHON, CBETOBOM)

YcraHoBKa MOKapHOM CUTHATU3ALUN

QHCKTPO‘IaCOBI)IC YCTAHOBKH

YcTaHOBKH TeneynpaBIeHuUs

Y CTaHOBKHM TeJlen3MepeHUi

YcTpolicTBa AUCTAHIIMOHHOTO CUETa

BricokouacToTHBIC TeleOHHbBIE YCTAHOBKH

CI/IFHaIII/I?;aHI/ISI, ITIOMCKOBas1 CUCTEMaA, 6CCHpOBOI[HaH CBs3b

CI/IFHaJ'II/ISaLII/ISI, ITOMCKOBas CUCTEMA HHAYKTHBHOI'O TUIIA

CI/IFHaJ'II/ISaLII/ISI, ITOMCKOBas CUCTEMA IPOBOJHOI'O THUIIA

Y CcTaHOBKM BU3YaJIbHOT'O KOHTPOJIs (TPOMBILIIEHHOE TEJIEBUICHHE)

PannoycraHoBka

N|n|o|Z|Z|r Rl |T|OMMmMOo0O|m|>

O6opynoBaHue CBSI3U B IIEIIOM

> > (> > > > > > > > > > > > > > > >
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CeTH U pacpeayCTpONCTBA B 1IEJIOM

Kogst Ha ctynienn F3 B rpynme AZ HCIIONB3YIOTCS TIO COTIIACOBAHHIO C OTBET-
ctBeHHbIM 0 KKS

BLI,Z[a‘Ia OHCPIruu U SJICKTPOINUTAHUC COOCTBEHHBIX HYXJ

BLI,I[aLIa OHCPrun, TOKOIIPOBOJAbI ICHCPATOPHOI'O HAIIPSIKCHU S

OTBOJI OT reHepaTopa, TOKOIPOBO/Ibl FeHEpaTopa

Sueiikn pyHnamenTa

Brixmouarenn reHepaTopa, BKIIKOYas OXJKAAOIINEC YCTAHOBKHU

baounsie TpaHC(l)OpMaTOPBI, BKJIKOYas OXJIAXKAAOMINC YCTAHOBKHU

YcrpolicTBa 3a3eMIICHUSI 1 3aILUTHI OT MOJIHUH (pa3psiqHUKH)

ITomaua Bo3myxa JJisl THEBMOIIPUBOJIOB BBIKJIKOYATENEN U pa3beIMHUTEIIEH

Co|0o|Co|Co|0o|0o|Co|0o|(to

>\ > 22> > >

<|X|E|4|0|m|>

YcTpolcTBa yIIPaBICHMS], PETYJIMPOBAaHHUS, 3AIUTEI

OctanbHbie KOl Ha cTyieHu F3 B rpymre BA ucnonp3yrores mo corinacosa-
HUIO ¢ OTBETCTBEHHBIM M0 KK S

PV 6-10 kB rnaBHoro kopnyca. CiucremMa HOpMaJIbHOM AKCIUTyaTalluy

PY 6-10 kB qns cetn HopManbHOHM 3KcIuTyaTauu (6ouHas cexius 1)

PY 6-10 kB myist cetn HopManbHOH 3KCIuTyaTanuu (0JouHas cexius 2)

Peseps

ToxonpoBozp!

TpanchopmaTopsl COOCTBEHHBIX HYXKJ] CPEIHEr0 HAPSKCHHS

CHa0keHure DHepruei yCTpONCTB yIpaBIeHHs, PETYINPOBAHMS, 3aLTUTHI

0|00 |00|Co|0o|0o|0o| o

W|W|0 ||| |Wm|wW

<|X|H|glO|w|>

YcTpoiicTBa ynpaBieHHs, PEryJIUPOBaHUs, 3aLUTHI

OctanbHbie Ko/bI Ha cTyIieHu F3 B rpymie BB ncnons3yroTes mo cormacoBa-
HUIO ¢ OTBeTCTBEHHBIM 110 KK S

Cek1Mu Pe3epBHOIO MUTAHUS OOIIECTAHIIMOHHON HArpy3KH U TpaHchopma-
TOpHI pe3epBHOro nuTanus 6 kV. Cucrema HOpMaTbHON IKCILTyaTalluu

Cekuus pesepHoro nutanus 6 kV (cexmus 1)

Cexnus pesepBHoro nuranus 6 kV (ceknus 2)

Pesepn

TokonpoBOJbI

Cekuust muTanust 00IIECTAHIIMOHHOM Harpy3ku 6 kV (cexnus 1)

0| 0|00 |m(m|

OO0I000n| O

mm|OoO|m|>

Cekuust muTanusi 00IIECTAHIIMOHHOM Harpy3ku 6 kV (cexnus 2)
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

JInanu pesepBHOro nuranws 6 kV

O01iecTaHIIMOHHBIN TpaHchopmaTop codcTBeHHbBIX HYX 1 220/6,3-6,3 kV

Pesepsubie 220/6,3 kB (110/6,3 u T.11.) TpaHc@OpMaTOpbl COOCTBEHHBIX HYKA

0|00

O00|0

<|H|»|r

Cucrema ynpaBiieHusI, KOHTPOJISA U PEIeHHON 3aIUThI 2JIEKTPO00OpYI0BaHUS

OcranbHble KOIbI Ha cTymnienn F3 B rpynme BC ncnone3yroTes mo coriacoBa-
HUIO ¢ oTBeTcTBeHHBIM o KKS

w

)

PV 6 kB BcnoMoraTesbHbIX COOPYKEHUH

oy}

o

>

PacnpenenurensHbie yCTpOHCTBAa aBApUHHOTO MTUTAHUS CPETHETO HANIPSKCHMUS,
cexnus 1

PacnpenenurensHbie yCTpOHCTBAa aBApUHHOTO TUTAHUS CPETHEr0 HAMIPSHKCHUS,
ceKius 2

TokonpoBOJIbI

TparchopmaTop cOOCTBEHHBIX HYXK CPEIHETr0 HAMPSHKCHUS

CHa0>keHHe DHepruel CHUCTEM YIIPaBIeHUs, PETYINPOBAHUS M 3aIUTHI

W|m | W

O|0|0|0| O

</ X|[H|O| ®

YcTpolcTBa yIIPaBJICHHUs], PETYIUPOBAHUS U 3aLUTHI

OcranbHble KOIbI Ha cTynienn F3 B rpynmne BD ucnonb3yrores mo cornacopa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

Bbrounsie cexnmu 0,4 kB cobcTBeHHBIX HYX 1 U TpaHcopmaropsl 35/0,4 kB,
6/0,4 kB, 0,69/0,4 kB. Cucrema HOpMaJILHOW IKCILTyaTalluu

I'maBHBIC HU3KOBOJILTHBIC CCKIIMH COOCTBEHHBIX HYX

I'1aBHBIC HU3KOBOJILTHBIE CEKITUU COOCTBEHHBIX HYXJ

ToKonmpoBOIbI

Tpanchopmarop c.H. 35/0,4 kB, 6/0,4 kB, 0,69/0,4 kB

osiiveliushivedivel vy}

mmm|m|m| M
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Cucrema ynpaBiieHHsI, KOHTPOJIS U PEJICHHOM 3aIIUThI 2JICKTPOOOOpYA0BaHUS

OcranbHble KOIbI Ha cTynienn F3 B rpynne BF ucnons3yrores o coriacosa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

PV 380/220 B BciomMoraTenbHbIX COOPYXKEHUN

I'maBHBIC HU3KOBOJILTHRIC CETU

I'maBHBIC HU3KOBOJILTHEIC CETU

I'naBHBIC HU3KOBOJILTHBIE CETH

I'naBHBIC HU3KOBOJILTHBIE CETH

TpanchopmaTop COOCTBEHHBIX HYKI HU3KOT'O HAPSIKCHHS

TpanchopMaTop COOCTBEHHBIX HYKI HU3KOT'O HAPSKCHHUS

Co|0o|00|Co|0o|0o|0o| 0o
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YcTpolcTBa yIIpaBieHYsl, pErYJIMPOBAHHS], 3AIATHI

OcranbsHbie Kol Ha cTyrieHu F3 B rpymre BH ucnonp3yrores no corinacosa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

BJ Cunossie coopku 380/220 B riaBaoro kopmyca

BJA HuskoBonbTHBIE ceKIIMH (COOPKH) COOCTBEHHBIX HYKI

BJB HuzkoBonbTHBIE ceKIMU (COOPKH) COOCTBEHHBIX HYKIL

BJC HuzkoBonbTHBIE ceKIMU (COOPKH) COOCTBEHHBIX HYX[

BJD HuskoBonbTHBIE ceKIH (COOPKH) COOCTBEHHBIX HYKI

BJE HuskoBonbTHBIE ceKlMH (COOpKH) COOCTBEHHBIX HY KT

BJF HuzkoBoJbTHBIE CEKIMHU (COOPKH) COOCTBEHHBIX HYXK/I

BJG HuskoBonbTHBIE ceKnH (COOpKH) COOCTBEHHBIX HYX]

BJH HuskoBonbTHBIE ceKnH (COOpKH) COOCTBEHHBIX HY]L

BJT HuskoBoibTHBIN TpancopmMaTop cOOCTBEHHBIX HYXK]

Co|0o|0o|Co|0o|0o|0o|0o|0o|0o(m
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BJY VYcrpolicTBa peryaupoBaHusi, yupaBieHuUs, 3alIUTh

OcranbHble KOIBI Ha cTynenu F3 B rpynne BJ ncronbs3yroTes no coriacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 1o KKS

Cekuuu 0,4 kB u tpancdopmaropsi 6/0,4 kB o01iecTaHIIMOHHON HArpy3Ku

Cexkiuu 0,4 kB o0mecTaHIIMOHHON HArpy3KH

Kab6enpubie munnn 0,4 kB 0011ecTaHIIMOHHOM HATPY3KH

Tpancdopmatop 6/0,4 kB obmecTaHIMOHHON HATPY3KH

0|00 (00|00 |0

AN R|R|IARIA
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CucteMa ynpaBieHusl, KOHTPOJIS U PeNICHHOM 3alUThI DJIEKTPO0OOpY 10BaHUS
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F1

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

OctanpHbie Koab!I Ha cTynieHH F3 B rpyme BK ucnonp3yrores mo cormacosa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

HuskoBonbTHBIE pacnpenycrpoiictBa 0,4 kB u Tpanchopmaropst 6/0,4 kB.
Cuctema aBapuiHOTO JIEKTPOCHAOKEHHUS

Cekrnn 0,4 kB aBapHiHOTO 2JIEKTPOCHAOKECHHSI

Tpanchopmarop 6/0,4 kB coOcTBeHHBIX HYX 1 nuTanus cekiuii 0,4 kB

W @I

5 L

<|-[>

CucteMa ynpasieHus], KOHTPOJIS U PeNICHHOM 3alUThI DJIEKTPO0OOpY 10BaHUS

OcTanpHbie Koap!I Ha cTyieHu F3 B rpynme BM ucmonb3yrores mo cornacoBa-
HUIO ¢ oTBeTcTBeHHBIM 110 KKS

COopku, npeobpa3zoBaTeny ceTeil CBapKu U TEPMOOOpabOTKH

HuzkoBoJIbTHBIE pacnpeacJaInTCIbHbIC yCTpOﬁCTBa

TparchopmaTop cOOCTBEHHBIX HYKI HU3KOTO HAPSHKCHHS

TparchopmaTop cOOCTBEHHBIX HYXKI HU3KOTO HAPSIKCHHS

TparchopmaTop cOOCTBEHHBIX HYXKI HU3KOTO HAPSIKCHHS

TpanchopMaTop COOCTBEHHBIX HYK HU3KOT'O HAPSIKCHHS

C0|0o|0o|Co|0o|to| o
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YcTpolcTBa yIIpaBiIeHYsl, pErYJIUPOBAaHHs], 3AIUTHI

OctanpHbie Koab!I Ha cTynieHH F3 B rpymre BN ucnonp3yrores mo cornacosa-
HUIO ¢ OTBeTCTBEHHBIM 1o KKS

yCTpOI\/'ICTBa AJI1 MOIIHBIX IIPUBOJOB C 3JICKTPUYCCKUM PCTryJIUPOBAHUCM YHCJIA
000pOTOB

Kogst Ha ctynenn F3 B rpymme BP ncmons3yroTes Mo corilacoBaHUIO C OTBET-
ctBeHHbIM 10 KKS

HuskoBonbTHBIE paciperycTpoiicTBa cOOCTBEHHBIX HYXK, Oecniepeboitnoe (1H-
BEPTOPHOE) ANEKTPOCHAOKEHHE CHCTEM aBAPUHHOTO JIEKTPOCHAOKEHUS U CH-
CTeM HaJIe)KHOTO AJIEKTPOCHA0KEHHUSI HOPMAIIbHOU SKCILTyaTalliy

HHBepTOpHI CHCTEMBI HA/IEKHOTO AJIEKTPOCHAOKEHUST HOPMAaJIbHOU IKCILUTyaTa-
anzizt

)

HHBepTOpHI CHCTEMBI aBapUIMHOTO 3JIEKTPOCHAOKEHHS

OctanbsHbie Kol Ha cTyieHu F3 B rpyme BR ncnons3yroTces mo coriacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

BT AkkymynsitopHas 6aTapest, 3apsiHOE ¥ OJ3apsIHOE YCTPOHCTBO

barapeun

Barapeu

barapeu

barapeu

3apsaHble YCTpOHCTBA

3apsaHble YCTpOHCTBA

00|00 |00|Co|0o|0|00| 0o
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OObuue yctpoiicTBa

OctanbHbie Kol Ha cTyrieHu F3 B rpynme BT ucnonb3yrores mo cornacosa-
HUIO ¢ OTBeTCTBEHHBIM 110 KK S

BU PacnpenyCTpoiCTBO IOCTOSIHHOTO TOKA

BUA IIluT ocTOSIHHOr0O TOKa

0| 0|
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BUY V¥Yctpoiicta ynpasiaeHus, peryJIupoBaHus, 3alUTHI

OctanbHbie Ko/l Ha cTyrieHu F3 B rpymie BU ucnonp3yrores mo cornacosa-
HUIO ¢ OTBeTCTBEHHBIM 110 KK S

YCTpOﬁCTBO rapaHTUPOBAHHOI'O IMTUTAHUA

I{uThI MOCTOSIHHOTO TOKA

0|00 |0
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YcTpoiicTBa ynpaBieHHs, PErYJIUPOBaHUs, 3aLUTHI

OctanpHble KoabI Ha cTynieHH F3 B rpymme BV ucnonp3yrores mo corinacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

YcTpoiicTBa ynpaBieHHs, PEryIUPOBaHUs, 3ALUTHI

Konpt Ha ctynienn F3 B rpynme BY ucnonb3yroTcs Mo cOrsiacOBaHUIO C OTBET-
crBeHHBIM 110 KKS

CucTeMbl KOHTPOJIA U yIpaBiieHHs (K1accu(UKanus B COOTBETCTBHH C 3a1a-
YaMU YIIPaBIICHHU)
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

BbiiokupoBku

Texuunueckue cpeactsa (mkadsl u T.11.), oTHocsimuecst K [ITK

CpencTna OJJOKHPOBOK KOTJIA M KOTEIIEHO-BCITIOMOTATEIIFHOT'O0 000Dy IOBaHUS #

CpencrBa OJIOKUPOBOK TYPOUHBI U TYPOUHHO-BCIIOMOTATEIIEHOTO 000PYI0Ba-
Hus #

CpencTna OJJOKHPOBOK OCHOBHOTO JICKTPOTEXHHUECKOTO 000pyI0BaHUS #

CpencTsa KOHTPOJIS, TMArHOCTHKH, TECTUPOBAHUS, aHAITN3a MTOJICUCTEMBI 0J10-
KHPOBOK #

TexHuuueckue CpcaACTBa 6J'IOKI/IpOBOK, HC OTHOCIIHNECA K IITK

O O O O O00

>> > (> > >
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Ycrpoiictsa (1kadpl) ACKTPONHUTAHUS CHCTEM OJIOKUPOBOK

# IporpaMMHBIE W/WJIH TEXHUYECKUE CPEICTBA

OcranbHble kOBl Ha cTynienn F3 B rpynmne CA Hcmonb3yloTes Mo coracoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

OYHKIIMOHAIBHO-TpyNnHoBoe yrnpasieHne (PIY)

Texandeckue cpenctpa (mkadsl 1 T.11.), oTHocsmuecs k [TTK

Cpencrea ®I'Y snHeprobaoka B 11esioM (0011e6104uHble PyHKIHN) #

Cpenctsa @I'Y KoTia U KOTEJIbHO-BCIIOMOTaTeNbHOTO 000pyAOBaHHS #

Cpencra ®I'Y TypOuHBI U TYpOMHHO-BCIIOMOTATEILHOTO 000pyA0BaHus #

Cpenctea @I'Y 0CHOBHOT'O JICKTPOTEXHHYESCKOT'O0 000PYI0BaHUS #

CpencTBa KOHTPOJIS, TUarHOCTUKH, TECTUPOBAHUS, aHATTN3a MOACUCTEMBI OI'Y
#

Texuuueckue cpeactsa PI'Y, He orHocsmmecs k [ITK

O O [O00O|I0|0|0
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YerpoiictBa (mkadsl) daekTponuTanus cucteM OI'Y

# mporpaMMHBIE W/WIH TEXHUIECKHE CPENICTBA

OctanpHbie Koapl Ha cTyrieHu F3 B rpymie CB ncnons3yroTces mo cormacoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

BBoj 1 00paboTKa JIBOUYHBIX CUTHAJIOB

Texanueckue cpencrsa IITK (mkads! u 1.11.) 00pabOTKH TBOMYHBIX CUTHAJIOB

[lepBryHas 00paboTKa JBOMYHBIX CUTHAJIOB

CriertnasibHast 00pabO0TKa IBOMYHBIX CUTHAJIOB

Tunosast 00pabOTKa IBOMYHBIX CUTHAJIOB

O |O000|0

O |1O0000

A |O|0|m|>

CpejcTBa KOHTPOJIS, TMArHOCTUKY, TECTUPOBAHMUS, aHAIN3a TIOJICCTEMbI BBOJIA
1 00pabOTKH JIBOMYHBIX CHTHAIIOB #

O

@)

Texanueckue CcpeacTBa O6pa6OTKI/I JABOWYHBIX CUTHAJIOB, HC OTHOCAIIHNECA K
IITK

Ycrpoiictea (1kadbl) 3JCKTPONUTAHUS CUCTEM 00pa0OTKK JBOMYHBIX CUT'HA-
JIOB

OcranbHble KOl Ha cTyniern F3 B rpynme CC ncnonb3yroTes 1o corjiacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

ynpaBJ’[eHI/Ie I[IpuBOJaMH1

Texnnyeckue cpenctsa (MKkadbl U T.11.) TOACUCTEMBI YIIPABICHUS TPUBOIAMH,
otHocsmuecs k IITK

CpencTsa ympaieHus TPUBOaMH (OOIIIHE 71T HECKOJIBKUX MPUBOAOB MU JIJIS
TEXHOJIOTMYECKOT0 y371a B TIeJIoM) #

@

o

[kadb1, cOOpKU ynpaBieHHs IPUBOIAMH KOTJIA H KOTEIHHO-BCIIOMOTATE b=
HOTO 000PYAOBAHHS

[kadb1, cOOpKM ynpaBieHHs IPUBOAAMH TypOUHBI U TypOMHHO-BCIIOMOT'a-
TEIHHOT0 000y IOBaHUS

[kadbl, cOOpKH yIpaBiIeHHsI IPUBOIAMH TOILITMBONIOAAYH

[kadbl, cOOpKHM ynpaBiIeHHs! IPUBOAAMH IIPOYETo 000PYIOBaHHUS

[kadb1, cOopku ynpasnenust npuonamu XBO

[kadbl, cOOpKHU ynpaBiIeHHsI IPUBOAAMH MIPOYEro 000PyAOBaHHUS

O OO0 O

O (O|0|0|0| O
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CpenctBa KOHTPOJIS, TUATHOCTUKH, TECTHPOBAHNS, aHATIN3a TTOJCHCTEMBI
yIpaBieHUs MPUBOJIAMU #
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

TexHUYecKre cpencTBa MOACUCTEMBI YIIPABICHHS TPUBOIAMH, HE OTHOCSIIIN-
eca k I[ITK

# IporpaMMHBIE W/WJIH TEXHUYECKUE CPEICTBA

OcranbHble KOIbI Ha cTynienn F3 B rpynmne CD ucnonb3yroTes mo corinacoBa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

Curnannsanus

TexHandeckue cpeacTna CUrHAIN3anuy (TmKadbl U T.11.), oTHocsimuecs K [1TK

CpencTna aBapuitHOW CHTHAIM3AITH #

CpencTBa npenynpeauTeabHON CUTHAIU3AIUH #

CpencTBa HEUTpaJIbHOM, HHGOPMAIIMOHHOW CUTHAIHM3ALUN #

CpencTsa BbIIadd HHCTPYKIHUH (COBETOB) OmepaTopy #

Cpenctsa 11 GopMUPOBaHHUS 3aIIPOCOB K OTepaTopy #

CpejicTBa BhIBOJIA CUTHAJIBHBIX COOOIICHUH #

CpencTBa KOHTPOJIS, TUATHOCTHKH, TECTUPOBAHUS, aHAITN3a MTOICUCTEMBI CHT-
Hajau3anuu #

Texaudeckue cpeAcTBa CUrHanu3auu, He otTHocsmecs K ITTK

OO O O00O0|I00|0|0

mim{ m [m{m{m{m{mm|mj|m
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YcrpoiictBa (1kadpl) 3JCKTPONUTAHUS CHCTEM CUTHAJIN3ALUU

# mporpaMMHBIE 1/UJIM TEXHUYECKHE CPEACTBa

OcranbHbie Koabl Ha cTynenn F3 B rpynmne CE ucnonb3yroTces mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

M3MmepeHue, perucrpanus

Texumnueckue cpeacrsa [ITK (mxadsl 1 T.1m.) 00pabOTKH CUTHAIOB (B T.4U., AJIS
ynpasiieHHs IPUBOIAMH)

[lepBuuHas 00pabOTKa aHAIOTOBBIX CHTHAJIOB

CrienmanbHast 00pabO0TKa aHAJIOTOBBIX CUTHAJIOB

Tunoas 00paboTKa aHAJIOTOBBIX CUTHAJIOB

[epBuyHas 00paboOTKa JUCKPETHBIX CUTHAIOB

Brruncnenue PACUYCTHLIX MAPaMCTPOB

O 100000 O (O
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CpenctBa KOHTPOJIS, INAarHOCTHKY, TECTUPOBAHHNS, aHAJIN3a IIOJICUCTEMBI aHa-
JIOTOBBIX U3MEPECHUI

O

T

—

TexHuueckue cpeacTBa 00pabOTKH aHATIOTOBBIX CUTHAJIOB, HE OTHOCSIIITHECS K
I[ITK

O

T

O

YcrpoticTsa (1kagpl) 3JEKTPONUTAHUS CUCTEM U3MEPEHUS U PETUCTPALIUH

OcranpHbie Koabl Ha cTyrieHu F3 B rpyme CF ncnosip3yroTes mo corjacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

ABToperynupoBaHue (KpoMe CUIIOBOM YacTH)

TexHuueckue cpeactsa (IKadbl U T.11.) aBTOPETYIUPOBAHHSA, OTHOCSILUECS K
I[TK

ABTOperynmpoBaHue 3Hepro0I0ka B IeIoM #

ABTOpEryaMpoBaHie KOTJIa U KOTEJIbHO-BCIIOMOIaTeIbHOIO 000pyoBaHus #

ABTOperynMpoBaHue TypOUHBI U TypOUHHO-BCIIOMOTaTEILHOI'O 000PYI0BaHUS
#

ABTOperyIMpoBaHne OCHOBHOTO YIEKTPOTEXHUIECKOTO 000pyHOBaHUs #

CpenctBa KOHTPOJIS, IUarHOCTUKH, TECTUPOBAHNS, aHATIN3a MOJCUCTEMBI aBTO-
perynupoBasus #

TexHUYeCcKue CpeACTBA aBTOPEryupoBanusi, He oTHocsamuecs K [ITK

O O O O |00 O O

OO O |6 O O O O
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YcrpoticTsa (kadpl) 3JIEKTPONUTAHNS CHCTEM aBTOPETYIHUPOBAHUS

# IMPpOrpaMMHBIC V/WIIA TEXHUYECKUE CpeAcTBa

OcranbHble KOl Ha cTyniern F3 B rpynmne CG ucmonb3yoTes 1Mo coracopa-
HUIO ¢ oTBeTcTBeHHBIM o KKS

3ammra

Texunueckue cpeactsa (mKadol U T.11.) 3amuThl, oTHOcAuHecs K [ITK

CpCZ[CTBa 3alllUThI OCTAHOBA 3Hepro6n01<a #

CpencTna 3anuThl KOTJIa B KOTEIFHO-BCIIOMOTaTeILHOTO 000pyA0BaHUS #

O00nn

I T TT|T

o|0|m|(>

CpencTsa 3anuThl TypOHHBI H TYPOWHHO-BCIIOMOTaTEILHOTO 000pyIoBaHuUs #
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Cpenctsa 3amuThl Kpynsbix arperatos (IIOH u t.1.) #

CpencTa 3alIMThl OTACTBHBIX TeXHOJMorHueckuXx y3a0B (IIB/l u T.10.) #

CpencTna 3alTuThl YHEPTroOJI0Ka, IEHCTBYIONINE HA CHIDKCHIE HaTPY3KHU #

CpencTna 3antuThl YHEPro0JI0Ka, ICHCTBYIONHE HA TIEPEBOJT HA XOJIOCTOM X0 #

CpenctBa KOHTPOJIA, THArHOCTHKH, TSCTUPOBAHMUS, aHAIN3a IOACHCTEMBI 3a-
IIUTEI #

TexHuueckue cpecTBa MOJACUCTEMbI 3allIUThI, He oTHOCsMecs K [TTK

CpencTBa 3alIMTHI SJEKTPOABUraTesNieid COOCTBEHHBIX HY XK #

Ycrpoiicta (1Kadbl) ACKTPONUTAHUS CUCTEM 3aIlIUThI

OO00 O O000

IT|IT|T|T| T |T|T|T|T

DO|orf X |[T|o(mim

CpCI[CTBa 3alIUTbl OCHOBHOI'O DJICKTPOTECXHUYCCKOI'O O60pyILOBaHI/IH #

# IporpaMMHBIE W/WJIH TEXHUYECKUE CPEICTBA

OcranbHble KOIbI Ha cTynienn F3 B rpynne CH ucmonb3yroTes mo corinacopa-
HUIO ¢ 0TBETCTBEHHBIM 1o KKS

O

T

Cuctema 3alMThl OTHII, )KHBOTHBIX, PHIO

19.10.2015

biio4HBIl ypOBEHB yIIPABIICHUS

Texuunueckue cpeactsa (mKadsl u T.11.), oTHocsimuecst K [ITK

CpencTBa perucTpalyy aBapuiHbIX CUTYyaIuil #

CpencTBa AMarHOCTHKU cocTossHus TOY #

CpenctBa apxuBarm #

CpencTsa Aj1si IPOTOKONIMPOBaHUs HHpopMaryu #

Cpenctsa mus pacuera TOI #

Cucrema TUarHOCTHUKH (aHaiIm3a, TecTupoBanus) cpeacts ACYTII #

CpencrBa KOHTPOJIS, TMAarHOCTUKK, TECTHPOBAHUS, aHATN3a OOIIUX [Tl SHEP-
ro0JIOKa KOMILIEKCOB IIPOTPAMMHBIX M TEXHUUYECKUX CPEJICTB #

O O [O00OI0I000|0
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TexHUYECKHE CpeJICTBA, 001HMe s SHeproOioka U He otHocsiuecs K [ITK

# IMIPpOrpaMMHBIC V/WITH TEXHUYECKUE CpeAcCTBa

OcranbHble KobI Ha cTynienn F3 B rpynme CJ ucmonb3yroTes 1o corjiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

TexHnYeckue cpencTBa BEIMUCIUTENILHON TEXHUKH, OOIIHE I HECKOIBKUAX
MOACHUCTEM

Texuuueckue cpeactsa (Kadpl u T.11.), oTHocsimuecst K [TTK

O

A

BrraucnuTenbHble CTaHIUK 111 MTHQOPMAIIMOHHBIX 32124 (CTAaHIIMK BBIYHCIIE-
HUI), 38/1a4 AMATHOCTUKU ¥ KOHQHUTYPUPOBAHUSI

O

A

m

CraHmy oneprupoBaHus JIsl KOHTPOJIS U yIIPaBICHUS TEXHOJIOTHIECKIM ITPO-
reccoM (APM omepaTopa-TexXHOJIOTa), CTAHIIUH CUTHATTN3AINN

Nnxenepusle (pabourie) CTaHIIUM IS 00CTYKUBAHUS, IPOTPaMMHUPOBaHUS,
Hanagkn ACYTII

CpeZ[CTBa KOHTPOJIAA, JMArHOCTUKHU, TCCTUPOBAHUS, dHAJIN3a

[Ixads! (manenn, KapKacel M T.11.) OTJIENBHBIX WX BEIHOCHBIX Y CO

[Ixadst Bepxuero yposHs IITK ACYTII (mporeccoBbIX CTaHIUM | T.11.)

[kadsr HwkHero ypoBHs IITK ACYTII B TenyioTeXHUYECKOH YaCTH

[Hkadbr HwkHero ypoBHs IITK ACYTII B 31eKTpOTEXHHYECKON YacTu

TexHMUECKUE CpeaCcTBa, OOIINE JIJIsl HECKOJIBKUX ITOJICUCTEM M HE OTHOCSIIHECS
k [ITK

O O [O0000] O

Al AN NXRIRIARARIR] A

Z| r |[Aw|/o|lolx| T

OkpaHbl KoyuieKTuBHOTO mosik3oBanus (OKII)

Ocranbabie kKoab!l Ha cTyrieHu F3 B rpyme CK ucnonp3yrores mo corinacosa-
HUIO ¢ OTBeTCTBEHHBIM 110 KK S

KonTposiepsl, nikaghsl KOHTPOJICPOB

KoHnTtpomieps! 3amuTs! (3HEPro0IoKa, arperaTa), ClieliiaabHO BBIJCICHHBIC
TOJIBKO JIJISl 3aIHTHI

KOHTpOJ'IJ'IepI:I (byHKLII/IOHaJ'II:HI:IX Y3JIOB BHCKTpOTCXHI/I'{eCKOfI qacTu

KonTtpomiepsl hyHKIMOHAIBLHBIX Y3JI0B TOILTMBOCHAOKEHHSI

O0nn O |0

I £

Qmom >

Kontpomiepsr XBO
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

KonTpomneps pyHKIIMOHATHHBIX Y3710B O0IMIECTAHIIHOHHOTO 000pyIOBaHUS
KOTEJIBHOTO IIeXa

Kontpomneps! GyHKIMOHANBHBIX Y3JI0B KOTJA

KonTpomnepsr pyHKIIMOHATHHBIX Y3710B O0IMIECTAHIIHOHHOTO 000pyIOBaHUS
TYpOMHHOTO I1eXa

KonTtpomeps! GyHKIMOHAIBHBIX Y3JI0B TYPOHUHBI

O O O O

2 L5 X L

o X || «

KOHTpOJ'IJ'IepI)I (I)YHKL[I/IOHZUILHI)IX Y3JIOB YCTAHOBOK oxnaxc)la}omeﬁ BOJIBI

OcranbHble KOIbI Ha cTymieHn F3 B rpynme CM ucnonb3yroTes 1Mo coriacoBa-
HUIO ¢ oTBeTcTBeHHBIM 110 KKS

Texnauueckue cpeacta CKY TII qyist KOHTpoOIIsl, yIPaBICHUS 110 MECTY

CPA-CPZ Hcrmonb30BaHueE 10 COTJIACOBAHUIO ¢ OTBETCTBEHHBIM M0 KKS

NBC - nabOpMaMOHHO-BEIYUCIUTEIbHAS MaITIHA

CQA-CQF HMcnomp30BaHHE IO COTNIACOBAHUIO ¢ OTBETCTBEHHBIM M0 KKS

O6opynoBaane CKY TII

CRA-CRZ Hcnionp30BaHue KOIOB I10 COTJIACOBAHUIO C OTBETCTBEHHBIM 10
KKS

w

O6opynoBarne CKY TII - creHIpI JATYHKOB

OO0

w

m

CreHabl JaTYNKOB OOIECTAHIIMOHHBIX CUCTEM TOIUTHBOIIOLAYH

O

T

Crenzipl aHau3a BoJHOXUMHUECKOTO pekuma (ctensl, CYIIII, xomoaub-
HUKH U T.]1.)

CreHipl JaTYMKOB OOILECTAHIIMOHHBIX CUCTEM XUMBOAOIIOAIOTOBKH, OYMCTKHU
W yIaJICHUs CTOKOB

Crensipl JaTYMKOB KOTJIOArPeraTos

CTenanl JaTYUKOB OOIIECTAHIIMOHHEIX CUCTEM IHUTAHUS KOTJIOB BOJIOM, TIaB-
HBIX IaPONPOBOJOB

CrenJipl JaTYMKOB TypOOarperaToB

O O O O O

w nw unu un m

Z IZ | o

CTeHanl TaTYNKOB OOIIECTAHIIMOHHELIX CHCTEM OTOILICHHS, pacupeneneHus
TEXHOJOTMYECKUX IHEPTOHOCUTEIIEH

O

CTGH,Z[I)I JaTYUKOB 06H.IeCTaHLIHOHHBIX THUAPOTCXHUYCCKUX CUCTCM, HUPKYJIA-
ITMOHHBIX CUCTEM OXJIAXKJICHUS

CTGH}Z[BI JaTYUKOB 06IlIeCTaHHI/IOHHBIX CHUCTEM OYHMCTKU U YAAJICHUA ITPOJYKTOB
CKHMTI'aHHA TOIUIMBA, 30JI0YJAJICHUA

OcranpHbie Koabl Ha cTyieHH F3 B rpyme CS ncnoip3yroTes Mo corjacoBa-
HUIO ¢ OTBETCTBEHHBIM M0 KK S

ABTOoperynupoBaHue (CHJI0Bas 4acTb)

TexHUYECKHE CPeICTBA CHJIOBOM YaCTH aBTOperyIupoBaHus(IIKadbl U T.I1.),
otHocsmmecs k [ITK

Texauueckue cpeacTBa CHIIOBOM YacTH ABTOPCTYJIMPOBAHUS, HC OTHOCAIIIUCCS
k [ITK

OcranbHble KOl Ha cTyniern F3 B rpynme CU ucnonb3yoTes 1Mo corinacopa-
HHUIO ¢ oTBeTcTBeHHBIM o KKS

[TpoMKIEMMHHK, KPOCCOBBIN IIKad

oll@

Kpocc-mikadml, mkadpl IPOMKIEMMHHKOB M T.I. 001IC0I0YHBIC

<

Kpocc-nkadwl, mxkadpl MpOMKIEMMHHKOB U T.11. KOTIIA, BCIOMOTaTeIEHOTO
000pyZOBaHMS KOTJIA WIIHM PACTIONIOKEHHBIE B KOTEIHHOM IIeXe

O

Kpocc-mxadsl, mxadsl npOMKIEMMHHUKOB U T.11. TYpOHHBI, T€HEpaTOpa, BCIIO-
MOTAaTENBHOTO 000PYAOBaHUS TYPOWHBI WIIH T€HEPATOPa, MIIN PACIIONOKEHHBIE
B TYpOMHHOM IIeXe

['naBHbI (1IeHTpaNbHBINA, ONOYHBIN, TPYIINOBOM) HIMT YIPABICHUS

[TynbThl ynpaBneHust (3JeKTPUUECKON YaCThIO MIIM 00IIHE)

[Tanenu ynpasiieHus (3JEKTPHUECKON YACTHIO WIIK 00LIHE)

[Ipouee obopymoBanue (CBSI3aHHOE C YICKTPUICCKOM YaCTHIO WIIH OOIIIM)

[TynpTHI yOpaBiieHUs 001Ie0I0THBIC

[Tanenu ynpasieHust 00111e0JI04YHbBIE

[IynbpTHI yOpaBieHHs KOTJIoarperaTaMu

elielielielielelieli®)

sigigigigiEEE] <
mm|o|0|m|>

[lanenu ynpaBieHus KOTI0arperaTaMu
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

[Tpouee 060pyIOBaHUE, CBI3AHHOE C YIIPABICHUEM KOTJIOArperaTaMu

[IynbTHl ynpaBneHus IapOTypOMHHBIMU YCTaHOBKaMHU

Ilanenu YHOpaBJICHUSA HapOTyp6I/IHHI)IMI/I YCTAHOBKaMH1

[Ipouee obopymoBaHue, CBI3aHHOE C YIIPABICHUEM MTaPOTypPOMHHBIMH yCTa-
HOBKaMH

kads! anexktponutanus ycrpoiicts ACYTIIL

[IynbTHI ynpaBneHusi ra30TypOMHHBIMH yCTaHOBKAMHU

Ilanenu YIHPpaBJICHUSA T a30Typ6I/IHHBIMI/I YCTaHOBKaMH

[Ipouee o6opynoBanue, CBsI3aHHOE C YIIPABICHUEM I'a30TYPOMHHBIMU YCTAHOB-
KaMu

HyJ'II)TI)I YHpaBJICHUA BCIIOMOT'aTCJIbHbBIM O60pyHOBaHI/IeM

Ilanenu YHpaBJICHUS BCTIOMOIr'aTCJIbHBIM OGOpyaOBaHI/IGM

o |0|o] o [ojolo] o |ololo
S |glE] = I2IZ|E| £ 25
S <Klc| 4 lnxlo] Zz |0|Z|T

[Ipouee o6opynoBanue, CBI3aHHOE C YIIPABICHUEM BCIIOMOIATEIbHBIM TEXHO-
JIOTHYECKUM 000PYJO0BaHHEM

[Mpumeuanue - Cranuu onepupoBanus (APM oneparopa-texnoinora) [ITK B
rpynmy CW ne Bxonst. CMmotpure rpynmy CK

OctanpHbie KoabI Ha cTynieHu F3 B rpyme CW ncnonb3yroTes 1Mo coriiacoBa-
HUIO ¢ OTBETCTBEHHBIM 1o KKS

MecTHBIHI IUT yNpaBJIEHUs

MecTHBIE IUTHI YOpaBieHHs (3IEKTPUIECKONW YaCThIO CTAHIIMHU MM O0IIHE)

MecTHBIE IUTHI YIIPaBJICHUS 001Ie0I0YHBIM 000pYI0BaHHEM

MecTHBIE IUTHI YIIPABICHHS KOTJIOATPETaTOM M BCTIOMOTAaTEIbHBIM KOTEJb-
HBIM 000pYIOBaHHEM

MectHbie mUTHI (Kadbl) YIPaBICHUS TOPEIKAMHU KOTJIA

O O O OO0

Z M| T |O>

MecTHBIE MIUTHI YIIPaBICHUS TapOTYPOUHHONW YCTAHOBKOW M BCTIOMOTATEIb-
HBIM 000pYIOBaHHEM

O

Py

MecTHbIE HIUTHI YIIPaBIE€HUS Ta30TyPOMHHON YCTaHOBKOM U BCIIOMOTaTeIbHBIM
000pyIoBaHHEM

O

X| X | X [X]| X [X|X]|X

MecTHBIE IUTHI YIPaBJICHHUsI IPOUYUM 000pyIOBAHUEM

OctanbsHbie Koab!I Ha cTyrieHu F3 B rpymre CX ucnonp3yroTes mo coriacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

YcTaHOBKY CBA3U

Cucrema tenedoHHO CBSI3H

BHyTpeHHs1s1 IpoBOIHAS IEPETOBOPHAsl cCHCTEMa

3By1(0Ba$I CHCTCMA OIMOBCUICHUA

CBeToBag CUCTEMA OIOBEIICHUA

Cucrema noxapHOW CUTHATH3AIAN

BHQKTpI/ILIeCKaH CHUCTEMA BPEMCHU

TeneynpasneHue

TeneMeTqueCKaﬁ CHUCTCMA

CucreMa IUCTAaHIIMOHHOIO cYeTa

BricokogacToTHas TeneoHHAs CBSI3b

BeCHpOBO,I[HaH ITOMCKOBAs CUCTEMA

Cucrema TpeBoru

[IpoBo1Has MOMCKOBAs CUCTEMA

Y cTaHOBKH BU3YaJIbHOTO HAOIOEHHUS (TIPOMBIIIIJICHHOE TEJICBHUICHHE)

IIresmomoura

Pa}.‘[I/IOTeJ'Ie(i)OHHaﬂ CHUCTEMA

eliellelielielelielielielielielielielilielol(Rl(®)

<|<|=< <<= =< <] << |=< << [<]<]|<]|<

<o |Z|IZ|Ir R~ |IT|OMMOO|E|>

Teﬂeq)OHHaH CUCTCMA I IYCKOHAJIaJOYHbIX pa60T

OcranbHble Kol Ha cTynieHn F3 B rpynme CY HCrmonb3yroTes 1o coriacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

@

<

CBs3b onTHYecKas

2015

CucTeMBbl KOHTPOJIS ¥ yIpaBiIeHusl (KiacCu(pHUKAIHs B COOTBETCTBHH C TEXHO-
JIOTHYECKAMH 3a/T1a9aMH )

DA-DZ Hcnonp30BaHue IO COrIaCOBAHUIO ¢ OTBETCTBEHHEBIM o KK S
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Ilogaua OpPraHru4YCCKOro TOIJIMBA U yAAaJICHUC OTXO0J0B

Pa3rpy31<a 1 CKIIAIMPOBAHUC TBEPAOT'O TOILJIMBA

Cucrema pasrpy3Kd peUHBIX 1 MOPCKHX CYJIOB

Cucrema pasrpy3Kd BaroHOB M TPY30BBIX aBTOMOOHIICH

TpaHCIOpTHPOBKA OT IPUEMHHUKA 10 CKJIaJ[a, BKIIIOYasi BHYTPEHHUN TPAHCTIOP-
T€p YroJbHOI'O CKJIaJa

Cucrema yKIaaku

byHKepbl, cKIaabl

DKCKaBaTop OT OYHKepa 1 CKIaaa 10 TpaHCIopTepa

VY najeHue oTxo0B

2018

YcrpolicTBa 103MPOBaHus M B3BEILIMBAHUS

YcrpoiictBa oTbopa mpod

mimmimmim|m| m |Mm|Mm|m{m

>3 > > > > > > (P>
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YcrpoiicTBa ynpaBlIeHUs, peTyJIUPOBaHus, 3allIUThI

OctanpHbIe KOBI Ha cTyieHH F3 B rpymme EA ncnons3yroTces 1mo coriiacoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

MexaHnueckast epepaboTKa TBEpOTro TOIUTUBA (pa3MellbUeHUE, TIepeMelIBa-
HHE, CYIIKa U T.J.)

Cucrema TpaHCIIOPTHPOBKH

Cucrema nepemMennBaHus

JpoOuiku

YcTaHOBKH [T TPOCEHBAHMS

CemapaTop ¢ ycTpOWCTBOM OTIPY3KH, €CITH OH HE COBMEIIEH KOHCTPYKTUBHO C
BhILICNIepeurciIeHHbIM 00opynoBanuem (EBA - EBD)

OTrpy3ka 0TX0JI0B

YcrpolicTBa J03UPOBaHUS M B3BELIMBAHUS

YcrpotictBa 0T60pa npod

mimimim| m |(mm|m|m| m
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YcTpolcTBa yIIpaBieHYsl, pETYJIUPOBaHHUs, 3AIUTEI

OcTanpHble KoabI Ha cTyrieHu F3 B rpynne EB ucnons3ytores no cornacosa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

PacnpeﬂeneHI/Ie TBCPAOIro TOIJIMBA

YcrpolicTBa J03UPOBaHUS M B3BELIMBAHUS

YcrpoiicTBa oTO0pa npod

mimim{m

olielell@]
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YcTpolcTBa yIIPaBICHMYS], PETYJIMPOBAaHHUS, 3AIUTEI

OctanbsHbie Koabp!l Ha cTyrieHu F3 B rpynme EC ucnonp3ytores mo cornacosa-
HUIO ¢ OTBETCTBEHHBIM M0 KK S

O

Xumuyeckas nepepadoTKa TBEPIOr0 TOILUTUBA, BKIFOYAsi OYUCTKY OT puMecei
(Hampumep, yJajleHHe COeIMHEHHUH cephl)

Hcnonn3oBanue xkonoB F3 o corimacoBanuro ¢ orBeTcTBeHHBIM 10 KKS

m

m

[lepepaboTKa TBEPIOTO TOILITMBA

Hcnone3oBanme konoB F3 1o corimacoBanmio ¢ orBeTcTBeHHBIM 10 KKS

CHa0xeHre )KUIKUM TOIUIMBOM

[TpueMHbIC YCTPOKMCTBA, BKIKOYAs TPYOOIIPOBOJ A0 IPUEMHOTO pe3epByapa

[IprieMHBIE 1 OCHOBHBIE pe3epBYaphl VISl XpaHEHU

Hacockl ot MIPUCMHOI'0 10 HArHCTAOUICTO Hany6KOB

Cucrema TpyOOTIPOBOOB XKHUIKOTO TOIINBA

Y naneHue oTxo/I0B

Cucrema TeIIOHOCUTEIIS JUIA TOAO0TPEeBaA JKUAKOI'O TOILUIMBA

[Tonaya BcmomoraTenbHBIX Cpen AJIs1 yCTPONCTB PEryIHMPOBaHUs, YIIPABICHUS,
3aIIUTHI

m{ m [m{mmmj|m|m|m
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YcTpolcTBa yIIPaBICHMSI, PETYIUPOBAaHHUS, 3AIUTHI

OctanbHble Koabl Ha cTyneHu F3 B rpynme EG ncmons3yroTes 1Mo corjiacoBa-
HuUIO ¢ oTBeTcTBeHHBIM o KKS

XuMudeckas o6pa60TKa JKUJKOIr'0 TOIUIMBA, BKIIFOYAs OYUCTKY OT HpHMeCCfI

Ucnons3oBanne xkomos F3 mo corimacoBaumio ¢ oTBeTcTBEHHBIM 110 KKS
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

CHalxxeHune razomM

HpI/IeMHI)Ie YCTpOﬁCTBa, BKJIIO4Yass MaruCTpaJbHbIC Ira30IIPOBOALI

Bilaroypanenue

ITonorpes

['maBHas peayKIIMOHHAs YCTaHOBKa, TypOomeTanaep

MexaHngeckast O4YMCTKa, IIPOMBIBKA I'a3a

KOJ'IJ'ICKTOp, HaKOIIUTCJIb I'a3a

Cucrema ra3ornpoBoaoB

['maBHast KOMIpeccOpHast CTAaHIHS

VY maneHue oTXo0B

Cucrema oborpesa

[Tonaya BciomoraTenbHBIX Cpenl AJIs yCTPONUCTB PeryInpOBaHus, YIIpaBJIeHuUs,
3aLIUTHI

m| m |[m{m{m{mmm|m|m|mmjm
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YcrpoiicTBa ynpaBlIeHUs, peTyJIUPOBaHus, 3allIUThI

OctanpHbie Koabl Ha cTyrieHu F3 B rpyme EK ncnons3yroTes mo cormacoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

Xumuueckasi 00paboTKa rasa, BKJIKYasi OUUCTKY OT MpUMece

Ucnonp3oBanume konoB F3 o corimacoBanmio ¢ orBeTcTBeHHBIM Mo KKS

EN CuabyeHne npodrMH BUAAMH TOIUIHBA 1)

1) ITpuMeHSATh TONBKO MPU UCHOIH30BAHUM HECKOJIBKHUX BHUJIOB TOILUIHBA

Hcnonsi3oBanue konoB F3 1o cormacoBanuio ¢ orBeTcTBEHHBIM 10 KKS

[ToaroroBKa MpoYrx BHUIOB TOTLHBA 1)

1) Mcronp30BaTh TOJBKO B KOMOMHAITHHN C TPYTHMH BHJIAMH TOTTHBA

Hcnonp3oBanme konoB F3 o corimacoBanmio ¢ orBeTcTBeHHBIM Mo KKS

[lepepaboTka NpoYnx BHIOB TOILIMBA 1)

1) I[TpuMeHSATH TOIBKO MPH UCIIOIH30BAHUH HECKOJIBKHUX BHJIOB TOILIHBA

HcnonsizoBanune xonoB F3 o corimacoBanmio ¢ orBeTcTBEHHBIM o KKS

Honaqa PAaCTONOYHOI'O TOIJIMBA

YcraHoBKA NOAAYN YTOJIBHOM IIBUIN

YcranoBka noJavyu XU KOO TOINIMBA

YcraHoBKa nmojadu raza

mim|m{mi{m
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YcrpolicTBa ynpaBiieHHs], peryJIUPOBaHUS, 3aLIUTHI

OcranbsHbie Kol Ha cTyieHu F3 B rpynme ER ucnone3ytores mo cornacosa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

[TeueynasieHue

2018

Cucrema acripanvmn

2018

w|>

BakyyMHoe yaaneHue npuin

2018

IInako3onoyanesue

Cucrema ruipo30J10yAaIeHHS

CxJitag WM HaKONUTEND JUIA BIIAYKHOMN 3015

OKckaBaTopbl (Yepraku, Oarrepsl) Ui MOKPOH 307161

TpancnopTep 715l rpaHyIMPOBAHHBIX OTXOJI0B

Ckaz TpaHyIHPOBAHHBIX OTXO/I0B

TpaHcnopTepsl CyX0il 30JIbL

Cknaz cyxou 3016l

OO6u1me TpaHCIIOPTEPHI ATl CYXOH M MOKPOM 30J1bI

OOmmii cxiaj Il MOKPOW M CYXOH 30JTBI

OTCTONHUK /17151 MOKPOH M CYXOH 30JTBI

TpaHcopTUPOBKA, pacnpeesieHrue, OTBO M OOPaTHBIN BBIXOJ] POMBIBOYHON
BOJIbI

BripaboTka u pacnpesieneHue Bo3ayxa Julsi THEBMOTPAHCIIOPTa

[Tomaya BcioMoraTensHBIX Cpe M1l yCTPONUCTB PEryIMPOBaHus, YIIPABICHUS,
3aIIUTHI

Cucrema YHOpaBJICHUS, PCTYJIMPOBAHNSA, 3aIIUThL

mim| m |m{ m [m{m{mm|m|m|{m{m{mm|mmj|m|m
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CucteMsl bIIyOOpKH

17.02.16
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

OctanpHbie Kol Ha cTyieHHu F3 B rpymme ET ucnons3yrores mo coriacosa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

YcranoBku nepepa60TKH OTXOJOB CXXUT'AHHA, OTXOA0B TOIINIMBOIIOATOTOBKHU U
OTXO0O0B OYHCTKH JBIMOBBIX I'a30B

YcraHOBKH IepepabOoTKH OTXOJ0B TOIUTHBOIIOATOTOBKH

YcTanoBKkHu HCpCpa6OTKI/I 0TXOOJ0B TOHJ'II/IBOHepCpa6OTKI/I

YcTaHoBKH HCpCpa6OTKI/I OTXOJO0B CXKUT'aAHHWA TOIJIMBA

mimimim|{ m

c|icic|c| C
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YcTaHOBKH nepepa60TKH O0TX0J0B OYUCTKH JBIMOBBIX I'a30B

OcTanpHbie Koab!I Ha cTyrieHHu F3 B rpyme EU nenonps3yroTces mo coriacoBa-
HUIO ¢ oTBeTcTBeHHBIM o KKS

n

YHpaBJ'IeHI/IC AACPHBIMU YCTAHOBKAMU

Ucnons3oBanne xonoB F2 u F3 1o cormacoBanuro ¢ orBercTBeHHLIM 1o KKS

BoxocHa0OxeHue U CTOKU

ITomaya ceipoid BOJIbI

['pyOas (MexaHMUYECKasl) OYNCTKA

YcTraHOBKa MIPOMBIBKH

2016

Cucrema KaHAJIOB M TPyOOIPOBOIOB

Hakonurennb

HacocHas ycraHoBka

ITogaya cMa304YHBIX CPENCTB

[lopaua BciomMoraTenpHbIX CpeA U1l YCTPOWCTB PEryIMpPOBaHUs, yIPaBICHUS,
3aLUTHI

YcTpolcTBa yIIPABJICHMS], PETYIUPOBAHUS U 3aLUTEI

OO O OOO0OO0OO®

> > (B2
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YCTpoHCTBO MOAOTPEBA CHIPOH BOJIBI

16.02.16

OctanpHbie KOl Ha cTyIieHH F3 B rpyme GA HCIONB3yIOTCS IO COTIacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

@

(09)

[ToaroroBka TEXHOJOTHYECKOHN BOJIBI (IekapOOHU3aIHs ), BKIIIOYast 00paboTKy
JIOTIOJTHUTEIIBHOM BOABI JIJIS TPATUPEH

IloxBon u pacnpeneneHre BHE CUCTEMBI 00paOOTKHU (€CiM He SBISIETCS] COCTaB-
HOM 4acThIO IPYTHX CHCTEM)

qDI/IJIBTp alusi, MCXaHH4YCCKasA OYMCTKa

HaCBIH.IeHI/Ie BO3AYXOM, a3panus OT aTMOC(l)epLI HJIM OT ra30BOH YCTAaHOBKH

Ocaxenne (OTCTOMHUK)

[Togaua pearenta Nel

HonoobMeHHbIH QuitbTp

ITogaua pearenta Ne2

I[era3au1/1ﬂ, OCYILICHHC

HonorpeB, OXJIQKJICHUC
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Cucrema TpyOOIIPOBOAOB, MPOMEKYTOYHASI EMKOCTD, TI0JJa4a OCHOBHOU pado-
4yel cpejibl

Haxkonuienne BHe cucTeMbl 00pabOTKH (€CIIH He SBIISETCS COCTABHOW YacThIO
JPYTUX CHCTEM)

ITogada pearenta Ne3

Y cTpoHUCTBO pereHepanu 1 NpOMbIBKU

YCcTpoiicTBO yMATYEHHSI OCHOBHOM Cpeipl (JUTsl CTAaOMIN3AIIH KECTKOCTH)

OTBO,E[ HpOMBIBO‘lHOﬁ BOJbBI U OCTATOYHBIX IIPOAYKTOB, BKJIFOYAA HeﬁTpaJmsa—
104850

VYioTHeHHE 0CagKoOB

Pacnpesenenue oxJaxaronx, HarpeBaTelbHbIX U IPOMBIBOYHBIX CpEll

[Togaua pearenta Ne4

[Togaua pearenta Ne5

O OOOO O OO0 O
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[Tomaya BcriomoraTensHBIX Cpe s yCTPONUCTB PEryIMPOBaHNs, YIIPABICHUS,
3aIIUTHI
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F1 | F2 | F3 DOyHKIUOHAJBbHBIE KOAbI. OnncaHue Aata Hhe-
HeHUi

G | B | Y | Ycrpoiicta yupaBjieHHs, PETYIHPOBAHMS U 3aI[UThI
YcTaHoBKa MpeIBapUTEIHLHOTO OCBETICHHS BOJBI (C TIOJTHBIM KOMILIekcoM 000- | 17.02.16

G | B | M | pynoBanus: OcBeTINTENb, OJOTPEBATENb, HACOC, DIIEKTPOIBUTATEND, TPYOO-
IIPOBOJIBI M apMaTypa, MPOMEKYTOUHbIE EMKOCTH)

G | B | W | YcranoBka yinsrpaduoneroporo ooeszapaxkupanus (Y PO) 17.02.16
OcranbHble KOIBI Ha cTynienn F3 B rpynmne GB ucnonb3yrores mo cornacopa-
HUIO ¢ oTBeTcTBeHHBIM 10 KKS

c|lc [ToaroroBka TexHOIOrHIECKOH BOJBI (0OECCONMBaHNE), yCTAHOBKA TIOJTHOTO
obecconuBaHus

clc!a [MoxBon u pacnpeznencHre BHE CHCTEMBI 00pabOTKH (eciu He SBISIETCS] COCTaB-
HOW YacThIO JPYTUX CHCTEM)

G | C | B | ®unprpanus 1 MEXaHHYECKast OUHUCTKA

G | C | C | Haceimenue BO3OyXOM M IPYTHMH T'a3aMHU

G | C | D | Ocaxnenne

G | C | E | Ilomaya pearenra Nel (KkucioTsl)

G | C | F | Howunsrii obMeH (Hampumep, 151 00eCcCOMBaHuU)

G | C | G | Bemapupanue (Harpumep, JIst 00€CCOTUBAHMS)

G | C | H | Jerasanus, ocymieHHe

G | C | J |Tonmorpes, oxjaxjacHHe

clclk Cucrema TpyOONIPOBOAOB, TPOMEKYTOUHBIN HAKOIIUTENB, [10/1a4a OCHOBHOMN
cpensl

clclL Hakormuienne BHe cuctemMbl 00pabOTKH (€Ciii HE SBISIETCS COCTABHOM YacThIO
JPYTHUX CUCTEM)

G | C | N | Ilomaya pearenta Ne2

G | C | P | YcrpoiicTBO pereHepalyii 1 IpOMBIBKH

G | C | Q | YcrpoiicTBO yMAr4eHHsI OCHOBHOM Cpebl

G | C | R | OtBox nNpOMBIBOYHOH BOJIBI M YIAICGHUE OTXOJIOB, BKJIIOYAsi HEUTpaIH3aINI0

G | C | S | YonorHeHue ocaakos (1iama)

G | C | T | PacmpeneneHue cpen Jjisi HATPEBa, OXJIAKICHHUS M TPOMBIBKH

G C U | [lonmaya pearenTta Ne3

c |lcl x [Togava BcrioMoraTesIbHBIX Cpel ISl YCTPOMCTB PEryIMpOBaHus, YIIPaBICHUS,
3alIHUTHI

G | C | Y | YcrpoiicTBa ynpaBieHusl, peryJIHPOBaHUsI U 3aIIUTHI

G C M | YcTaHOBKa 3IIEKTPOJCHOHU3AIIH 2012
Ocranbnble Ko/p! Ha ctynenu F3 B rpynme GC ucnoib3yroTes 1Mo coriacoBa-
HUIO ¢ oTBeTcTBeHHBIM 1o KKS

c | D [MoaroToBka TEXHOJIOTUYECKOW BOJIBI (IPOYHE METO/IbI), yCTAHOBKA 00ECCOIH-
BaHMS [IUIAMa

clpla [loxBon u pacnpeneneHre BHE CHCTEMBI 00paOOTKH (€CiM He SBISIETCS] COCTaB-
HOM 4acThIO IPYTHX CHCTEM)

G | D | B | ®unprpanus, MexaHHuecKass OUUCTKA

G | D | C | HaceliieHue BO3OyXOM H APYTHMU TazaMu

G | D | D | Ocaxnenue

G | D | E | Jlo3supoBaHue KHCIOTHI HIIM APYTHX pearcHTOB

G | D | F | Vonsnslit oOMeH (HarpuMep, Jilst 00eccoMBaHus)

G | D | G | Bemapusanue (Hanpumep, Uit 00€CCOMBAHHS)

G D H | deaspaums, ocynieHue

G | D | J | llogorpes, oxJaxJIeHHE

c |Ibplk Cucrema TpyOOTIPOBOIOB, TPOMEKYTOUHBIN HAKOIIHUTEIh, 110J1a4a OCHOBHOU
cpeabl

clplL Haxomnnenue BHe cuctemMbl 00pabOTKH (€CiIK He SBIAETCS] COCTaBHOM YacThIO
JOPYTUX CHCTEM)

G | D | N | Ilomaya XumMpearecHTOB

G | D | P | YcTpoilcTBO pereHepaliyivi i IpOMBIBKH

G | D | Q | YcrpoiicTBO yMArdeHHsI OCHOBHOM Cpebl

G | D | R | OtBox NpOMBIBOYHOM BOJIBI M YAAIEHUE OTXOJ0B, BKJIIOYAsi HEUTpaIH3aLuio
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Pacnipenenenne cpen sl HarpeBa, OXJIAKICHUS U TIPOMBIBKU

@

[Tonaya BciomoraTensHBIX Cpen AJisl yCTPONUCTB peryIHpOBaHus, YIIpaBJIeHuUs,
3aLUTHI

@

o

<

YcrpoiicTBa yIpaBieH s, PETYIUPOBAaHUS U 3alUThI

OcranbHbIe KOIbI Ha cTymnieHn F3 B rpynmne GD ncnonb3yroTces mo coryiacoa-
HUIO ¢ oTBeTcTBeHHBIM o KKS

Jloounctka

[TogBox u pacupeneeHre BHE CHCTEMBI 00pabOTKH (€CIIHM HEe SBIIIETCS COCTaB-
HOHM 9aCThIO IPYTHX CHCTEM)

(DI/IJ'II)TpaI_II/Iﬂ 1 MCXaHHYCCKass OYHMCTKa

Hacseimmenue BO3AYXOM U IPYTMMHU ra3aMU

Ocaxnenne

ITogada pearenta Nel (KHCIOTHI)

Honnsiii o0MeH (HarmpuMep, ISl 00SCCOTNBAHMS)

BrimapuBanue (Hanpumep, A71si 06ecconuBaHmsi)

JHerazanus, ocylieHue

[Togorpes, oxJiaxxaeHUE

O OOOOOOOO O @
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Cucrema TpyOOTIPOBOAOB, MPOMEKYTOYHBIN HAKOMTUTENh, T0a4a OCHOBHOM
cpeabl

Haxomnnenune BHe cucTeMbl 00pabOTKH (€Ciy He SBISAETCSI COCTaBHON YacThIO
JIPYTHX CHCTEM)

ITomaua pearenTta Ne2

Y CTpOUCTBO pereHepanuu 1 NPpOMbIBKU

Y cTpolcTBO YMSATrY€HUsI OCHOBHOW CpEJIbI

OTBOA MPOMBIBOYHOM BOJIBI U YAAJICHUE OTXOJI0B, BKIIIOUAs HEUTPATU3AIHIO

YmnorHenne ocajkoB (Iama)

PacnpeﬂeneHI/Ie Cpea IJisl HarpeBa, OXJXKACHUS U ITPOMBIBKH

[Tonaya pearenta Ne3

ITogada BCnoOMOTraTeNbHBIX Cpe UIsl yCTPOUCTB PETYIIMPOBAHUS, YIIPABICHUS,
3aILUTHI
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YcrpolicTBa ynpaBiieHHs], peTyJIUPOBAHUS M 3aIUTHI

OcranbHble K061 Ha cTymieHn F3 B rpynmne GC ucnonb3yoTes 1Mo corinacopa-
HUIO ¢ oTBeTcTBeHHBIM o KKS

Cucrema pacnpeacjaCcHus HC IMUTHLEBOI BOJbI

PacnpeﬂeneHI/Ie IOCJIC TMMOJTYUCHUA CBIpOﬁ BOJBbI

Pacrnipenenenue nocie 00paboTku (nexapOoHU3aIs)

Pacnipenenenue nocie 00paboTku (00eCCOTUBaAHHE)

OOOO®
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Pacnpenenenue mocae 00pabOTKH (APYTUMU METOIAMH)

OcTranbHbIC KOABI Ha CTYIICHU F3s I'pynre GH HCMOJIB3YKOTCA IO COorjracoBa-
HMIO ¢ OTBETCTBeHHEIM 110 KK'S

Tm

16.02.16

[Toyuenue u pacnpeaeneHne TUTHEBON BOJIBI

[TosrydeHue, TpaHCIIOPTUPOBKA

HaKOHHeHI/IC, nogada

O OOO
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PacnipenenurenpHbIE ceTH MUTHEBOI BOJBI (HAKOIUICHUE, TOAa4a IS MOApa3-
JICTICHII)

OcranbHbIe KOJbI Ha cTynienn F3 B rpynmne GK ncnonb3yroTcest 1mo coryiacoBa-
HMIO C OTBETCTBEHHEIM 110 KK'S

Cucrema c6opa 1 OTBOAA MPOMBINIJICHHBIX CTOKOB

COop ¥ 0TBOJ MPOMBITIJIEHHBIX CTOKOB (B TOM HYHCJI€, 32COJIEHHBIX )

OTCTONHUKYI

CKBa)XUHEI

DOOOO
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Hacocer

Ocranpubie Koasl GM* — Hcronp30BaHKe MO COTVIACOBAHUIO C OTBETCTBEHHBIM
o KKS
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

O06paboTKa MPOMBIIIICHHBIX CTOKOB

[MoxBon u pacnpezencHre BHE CHCTEMBI 00pabOTKH (eciu He SIBISIETCS] COCTaB-
HOM 4acThIO IPYTHX CHCTEM)

(DI/IJ'IBTp alys, MCXaHHYCCKasa OYHCTKa

Hacpimmenrie BO3IyXOM U APYTHMHE Ta3aMu

Ocaxaenne

I[O3I/Ip0BaHI/Ie KHCJIOTEI UJIK JPYTUX pearcHTOB

Honnblii 0OMeH (Hanpumep, AJisi 00eccoIrBaHusl)

BrimapuBanue (Hanpumep, 11t 00€CCOTMBaHU)

Herazarusi, ocylieHue

HOHOFPCB, OXJIAXKJICHUC
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Cucrema TpyOONpPOBOIOB, IPOMEKYTOYHBIN HAKOITUTEINb M NOa4a OCHOBHOM
cpensl

Hakormuienne BHe cuctemMbl 00pabOTKH (€ciii HE SBISIETCS COCTABHOM YacThIO
JPYTHUX CUCTEM)

CHabxeHne XuMpearcHTaMu

Y cTpolcTBO pereHepanuu U NPOMBbIBKU

YcrpolicTBa yMSITYEHHUS] OCHOBHOM Cpejibl

Y anieHne MpoMBIBOYHOM BOJABI U OTXOJIOB, BKJIIOYas HEUTPAIU3ALIUIO

YnnorHeHue nuiama

Pacnipenenenue cpeipl AJis HArpeBa, OXJIKIACHUS U TPOMBIBKU

[lopaua BcomMoraTenpHbIX Cpel Uil YCTPOUCTB PEryIMpPOBaHUs, yIPaBICHUS,
3aIIMTHI
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YcTpolcTBa yIIPaBJICHHUs], PETYIUMPOBAHUS U 3aIUTHI

OcranbHble KOIbI Ha cTynienn F3 B rpynmne GN ncnonb3yroTces mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

Cucrema c6opa n O0TBOJA OBITOBBIX CTOKOB

Kanans! X030bITOBOM KaHAIM3ALUN

EmMmkoctu

Kamepst

Komonaier
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Hacocer

Ocranbabie koapl GQ* — HCIToNMB30BaHKE IO COrTTACOBAHUIO C OTBETCTBEHHBIM
no KKS

OuncTKa OBITOBBIX CTOKOB

IloxBon u pacnpezneneHre BHE CUCTEMBI 00paOOTKHU (€CiM He SBISIETCS] COCTAB-
HOM 4acThIO IPYTHX CHCTEM)

qDI/IJIBTp alysi, MCXaHHYCCKasA OYMUCTKa

HaCBIH.[eHI/Ie BO3AYXOM U APYTHUMHU Ira3aMU

Ocaxnaenue

Jlo3upoBaHye KUCIIOThI UM IPYTUX PEAreHTOB

Hounbli 00MeH (Hanpumep, JJisi 00eCCOIMBaHUsl)

BrinapuBanue (HanpuMep, Uit 06ecCoTUBaHMS)

I[era3au1/m, OCYILICHHC

HonorpeB, OXJIQKJICHUC

O OOOOOOOO O @
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Cucrema TpyOONPOBOAOB, MPOMEKYTOYHOE HAKOIUIEHHUE, IT0Aa4a OCHOBHOM
CpeJib

Haxkonuienne BHe cucTeMbl 00pabOTKH (€CIIH HE SBIISICTCS COCTABHOW YacThIO
JOPYTUX CHCTEM)

ITojaua xuMpeareHToB

Y cTpoHUCTBO pereHepanu 1 NpOMbIBKU

YcTpoiicTBO yMSITUEHHS OCHOBHOM CPEJIbl

YI[EIJ'ICHI/IC HpOMBIBO‘lHOfI BOJBbI M1 OTXOJ0B, BKJIIOYasa HCﬁTpaHH3aHHH

VunoraeHnue nama
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Pacnipenenenne cpen s HarpeBa, OXJIAKICHUS U TIPOMBIBKU
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

[Tomaya BcrioMoraTenbHBIX CpeJl Al yCTPONUCTB PEryIMPOBAHNUS, YIIPABICHUS,
3aIHUTHI

YcTpoiicTBa ynpaBieHHs, PEryJIUPOBaHUs, 3ALUTHI

OcranbHbIe KOIbI Ha cTymieHn F3 B rpynmne GR ucmonb3yoTes 1Mo corinacopa-
HUIO ¢ oTBeTCTBeHHBIM 110 KKS

®

—

OO0OpaTHOE OJTYYCHHE BOJIBI 3 CTOKOB

GTA-GTZ — Ucnonb30BaHue MO COrIaCOBAHUIO ¢ OTBETCTBEHHBIM 110 KKS

JIuBHEBas KaHAIM3AUS

Kananbl 1MBHEBOI KaHAIN3AUHA

EmMmxoctn

Kamepst

Konoxauet

OOOOO|D

c|icic|ic|ic|c

o|gO0O|m| >

Hacocer

Ocranpubie koasl GU* — ncnonp30BaHye [0 COTVIACOBAHUIO C OTBETCTBEHHBIM
o KKS

®

O6paboTtka aTMOc(EepHBIX CTOKOB

GVA-GVZ — Ucnonp30BaHue 10 COMIACOBAHUIO C OTBETCTBEHHBIM 10 KK S

KOTJ’IO&I‘pCI‘aTBI Ha OPraHu4CcCKOM TOILIMBC

I T

Cucrtemsl o1 AaBjieHUEM (BOJOMAPOBOM TPAKT KOTIIA)

Cucrema npeaBapuTeNbHOTO HarpeBa YacTH MOTOKA HU3KOTO AaBJIeHUs (I10]10-
I'peB ABIMOBBIMH ra3aMu)

Cucrema MPEABAPUTEIIBLHOIO HAarp€Ba 4aCTu MOTOKa BHICOKOT'O OaBJICHUSA ( I10-
OOTpEB AbIMOBBIMU Fa3aMI/I)

9KOHOMaﬁ3CpHaH CHUCTEMa OT BXOJHOTI'O KOJIJICKTOpA KOTJIa 4O BXOJa B UCIIapu-
TCJIb, BKJIIOYA BCIIOMOTI'aTC/IbHBIC ITIOBEPXHOCTHU U MU TATEIbHBIN Yy3¢€iI

HcnapurenpHas cuctema oT BX0OJla B HCIIAPHUTENb JI0 BEIXO/a U3 HETO, JI0 Cera-
paTopa B IPSIMOTOYHBIX KOTJIaX WK 0 OapabaHa B 0apabaHHBIX KOTIAX

> > | > | > | > >

Bojorpelinelii KoTen

I

>

CucreMa IMPKYJISIIMU OT BXOJa B cernaparop (0T BX0Ja B ITyCKOBOW cenapaTop
MPSMOTOYHBIX KOTJIOB WIIM OT BX0oJla B OapabaH-cenaparop ais 0apabaHHBIX
KOTJIOB) JIO BX0J1a B TIapOTIeperpeBaTesb Wil B CHCTEMY MTUTATEILHON BOJIBI
WJIN UCTIAPUTEINb

Hapor[eperpeBaTenL BBICOKOI'O JTABJICHUA

[TpomesxyTOUHBIH NaponeperpeBaTesb

BTopuuHbIil IPOMEXYTOUHBIA IAPONEPErPEBATEIDL

Bapaban (0apabaHHOIr0) KOTJIa

Cucrema ra3o-napo-1napoBoro TermIooOMeHa

I[peHaxc HOBerHOCTeﬁ HarpeBa M yaAaJICHUC BO3yXa

CHaOxenne paboueil cpejod YCTpOWCTB yIpaBJIeHHsl, PETyJIHPOBaHHS, 3aIIUTHI

I T T T xT|T|T|T
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YcTpolcTBa yIIpaBieHYsl, pEryJIMPOBaHHs], 3AIUThI

OcTanpHbIe KOl Ha cTyneHu F3 B rpyme HA nucmons3yioTes o coryiacoBa-
HMIO ¢ OTBETCTBeHHEIM 110 KK'S

HCCYH_II/IC KOHCTPYKIHWH, O6OJ'IO"IKI/I, BHYTPCHHEC IMPOCTPAHCTBO KOTJIOArperaTa

Kapxkac, Bkirodas GyHIaMeHT

OOmMBKa, U30JISLIHS

OOMypoBKa, BKITFOUasi H3OJISIHIO

JlecTHHIBI, UIOMIAAKHA
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BryTpenHee mpocTpaHCTBO MaporeHepaTopa OT TOIKH /10 BBIXOZA JBIMOBBIX
ra3on

OcranbHble KOIbI Ha cTynienu F3 B rpynne HB ucnons3yrores mo cornacosa-
HUIO ¢ 0TBETCTBEHHBIM 1o KKS

YcrpolicTBa OUYMCTKY MMOBEPXHOCTEN HarpeBa Ha CTOPOHE JILIMOBBIX I'a30B

Cucrema 00TyBKH BO3TYXOM

CucteMa 00IyBKH ITapOM

I T|T|T
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Cuctema 001yBKH BOJIOH
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

CucremMa MPOMBIBKH

BubpoouncTka

JpobecTpyiiHas 04rCTKa, B3PHIBOOYMCTKA

[Togaya ynoTHSIOIUX cpef

I T|T|xT|T
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YcrpolicTBa ynpaBlIeHUs, peTyJIMPOBaHuUs, 3aIlIUThHI

OcranbHble KOIbI Ha cTymnienn F3 B rpynmne HC ucmonb3yroTes 1mo corinacopa-
HuIo ¢ oTBeTcTBeHHBIM o KKS

3OHOyHaJ'ICHI/Ie, [JIAKOYAAJICHUEC

V maneHune 301161 ¥ ITAKa U3 TOIKH

Bo3Bpart roprounx ocTaTkoB

Ilogaua YIUIOTHAIOIIUX CPEa
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YcTpoiicTBa ynpaBieHHs, PETYJIUPOBaHUs, 3aLIUTHI

OctanpHbIe KOl Ha cTyieHH F3 B rpyme HD ucmons3yroTes mo coriiacosa-
HUIO ¢ OTBeTCTBEHHBIM 1o KKS

DByHKepbl, IUTATENN, MEJIBHULIBL

ByHKepb! nepel MenbHULIAMU

[TuTaTenu cpiporo yris

MenpHu11a (BKITIOYAs CEIapaTop)

PenmpKymsims J5IMOBEIX Ta30B

CucreMa BEHTUIISAIIAN METLHUIL

YcraHoBka pa3aciicHus HﬁpOTOHJ’IHBHOﬁ CMCCH B ce€11apaTope

[IpomexyTouHbIil OYHKEp IUTS ITBLTH 32 IIEHTPALHOM yTiIepa3MOIbHON yCcTa-
HOBKOM

CHa0xeHure YIUIOTHSIIOIIUMHE CpeJaMu

I I |T|T|T|T|T|T|T
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YcTpolcTBa yIIPABJICHHUS], PETYIUPOBAHUS U 3aLUTEI

OcranpHble koAbl Ha cTynieHu F3 B rpynne HF ucnons3ytores mo corinacosa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

I'maBHas ToOmKa (TaKXKe DICKTPUUIECKAsT)

OCHOBHBIE TOpENIKH

KonocuukoBbie PEHICTKHU AJI1 OCHOBHOI'O COKHUT'aHUA

Tomnka ¢ KOJOCHUKOBOU PeLIEeTKON

[Tpoyee obopyOBaHKE IS CXKUTAHUS TOIUTHBA (HAIIPUMED, TOPEIIKU JUIS CHKH-
TaHMsI IAPOIBIIIEBOM CMECH)

[TpomMexyTouHOE HAKOIJIEHHE YTOJBbHOM MBUIH, 01a4Ya U paclpeieeHne

HpOMe)KyTOLIHOQ HAKOIUICHUEC Ma3yTa, noJiadya v pacrpeacjicHUC

PenynupoBanue u pacnpe/iesieHHe raza
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[TpomexyTOUuHOE HAKOTUICHHE, TI0/1a4a M pacipeielieHue APYyTUx BUAO0B TOII-
nmBa, BUj 1

I

I

[

[IpomexxyTOuHOE HaKOIUICHKE, IT0/1aya U paclpeieseHue APYyTrux BUAOB TOI-
JIMBa, BUJ 2

[IpomexyTOUHOE HAKOTUICHHE, TI0/1a4a M paclipeIesieHue APyTUX BUAOB TOII-
JIMBa, BUJ 3

[logaua BTOpUYHOro Bo3ayxa (BO3ayXa rOpeHHs)

[logaua pacnpuisitomieii cpessl (map)

[lopaua pacnpuisitomieii cpeas (BO3ayX)

ITogada oxyaxmaromiei cpeasl (map)

[Tomaya oxyaxkaaromnien cpes! (Bo3ayx)

[logaua mpoayBoUHOH cpenibl (ap)

[logaua npoayBoUHOH cpeibl (BO3AYX)

ITogada rperommx cpen (map)

ITogada rperommx cpen (ropsiaas Boaa)

DJIeKTpOHArpeBaTeIn

CHabxenue paboueil cpefiod YCTpOUCTB yIpaBJICHHs, PEryIHPOBaHHUs, 3aIUTHI

I|TT|T|T|T|T|T|T|T|T|T| T

I TT|T|T|T|T|IT|T|T|T|T| I
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YcTpoiicTBa ynpaBieHHs, PErYJIUPOBaHUS, 3aLUTHI
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F2

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

OctanpHbIe KOl Ha cTyieHHu F3 B rpyme HH ncmons3yrores mo cornacosa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

PacTonoynble ycTpoiicTBa (€Ciiu CYIIECTBYIOT OTAEIBHO)

Pacromounsie TOpPCJIKM OT BXOJOB TOIJIMBA U BO3JyXa B I'OPEJIKY

[TpomMexyTouHOE HAKOIUIEHHE YTOJBHOM MBUIH, I01a4Ya U paclpeieIeHrne

ITpoMeKyTOYHOE HAKOTICHHE Ma3yTa, ToAavya U pacripeesicHue

PenyrnupoBanue u pacnpeseneHue raza

Ilogaua BTOPHWYHOI'O BO3AyXa AJIA TOPCHUA

ITogada cpex st pactbuieHAs (TIap)

[Togada cpex st pactbuIeHHS (BO3IYX)

[ToaBox oxaxaaromeid cpepl (Bo3ayxa)

[ToxBox MpoyBOYHBIX cpen (map)

[TomBo poIyBOYHBIX cpefl (BO3IYX)

[TogBsox rperommx cpexn (map)

[TogBox rperommx cpexn (Topsiaei BOABI)

CHabxenue paboueii cpejod YCTpOWCTB yHpaBieHHsl, PETyIHPOBaHHS, 3AIIUTHI

I|T T I|T|T|IT|T|T|T|T|T|T|T|T
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</ X|[C|Hd|ln|ooIZIZ|ro/mm|>

YcTpolcTBa yIIPABICHMYS], PETYIUPOBAHHUS, 3AIUTEI

OcTanpHbie KOABI Ha cTyIieHu F3 B rpynme HJ ncnonp3yrores mo coriacoBa-
HUIO ¢ OTBeTCTBEHHBIM 1o KKS

CucteMa Bo3ayxa AJisi ropeHust (IEpBUYHBIA U BTOPUYHBINA BO3IYX)

Cucrema BO3AYXOBOJOB IICPBUYHOI'O 1 BTOPUYIHOT'O BO31yXa

JyTheBble BEHTHIISITOPBL, BO3IYXOIYBKH

[TocToporHMit mogorpeB (He THIMOBBIMH T'a3aMH)

[TogorpeB IEIMOBBIMH Ta3aMH

Cucrema TpaHCIIOPTUPYIOLIET0 BO3/LyXa, BEHTUISITOPHI TOPAYEro TyThs

I TT|T|T|T|T

[ e A

<molo|w|>

YcTpolcTBa yIIpaBICHMYs], PETYJIMPOBAaHHUS, 3AIUTEI

OctanpHbie Kol Ha cTyieHu F3 B rpyme HL ncnonbs3yroTces 1mo coriacoBa-
HUIO ¢ OTBETCTBEHHBIM M0 KK S

Cucrema nojorpena rasa (JUist 3aMKHYTBIX CHCTEM)

[IpenBaputensHbIil HogorpeBatens (1 KOHBEKTUBHBIA YYaCTOK)

PamuanuionHas kamepa

Bropuunslii nogorpesarens (2 KOHBEKTUBHBINA Y9aCTOK)

[TpomMeXyTOUHBII Eperpen

I TT|T x|

SRS RYES

<|O0|m|>

YcTpolcTBa yIIpaBieHYsl, pETYJIUPOBaHHUs, 3AIUTEI

OcTanpHble KoabI Ha cTymieHu F3 B rpyne HM ncnonb3ytoTces mo coriacosa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

I

pd

OTBOJT TBIMOBBIX Ta30B (0€3 CHCTEMBI OUUCTKH)

I

Z

>

CucremMa razoxoJioB OT BBIX0JIa M3 KOTJIA HIIM OT BBIXOJa APYTOH CHCTEMBI JI0
JIBIMOBO# TPYOBI, HCKITIOYAast BO3JLyXOIOJIOTPEBATENb, JBIMOCOC, MbLICYIIaBIIH-
BaHHe, CKpy0Oep, XMMHUYeCKyI0 00padoTKy ra3os

JpMocochl

JeivMoBast TpyOa

Penupkynsitiysi IbIMOBBIX Ta30B

MaciiocHa0xkeHue JIMOCOCOB

I T T|xT|T

Z2\Z2\Z2|1Z2Z2
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YcTpoiicTBa ynpaBieHHs, PErYJIUPOBaHUS, 3aLUTHI

OctanpHbie Koapl Ha cTyneHu F3 B rpyne HN ncmons3yiores mo cornacosa-
HHIO ¢ 0TBeTCTBeHHBIM o KKS

MexaHnueckoe 00eCIbLUIHBAHUE

HPA-HPZ — Hcnonb3oBanue ko108 F3 1o coriiacoBaHuio ¢ OTBETCTBEHHBIM 110
KKS

DneKTpUYECKOe 00SCIBLIMBAHNE

ONeKTpOPHUITBTPHI

HQB-HQZ — Mcnons3oBanue koa0B F3 1Mo corimacoBaHUIO ¢ OTBETCTBCHHBIM
o KKS

XuMHudecKasi OYMCTKA JBIMOBBIX Ta30B METOJIOM aJIcCOPOUpOBaHUS
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

HRA-HRZ — Hcnone3oBanne xkox0B F3 o corimacoBaHUIO ¢ OTBETCTBEHHBIM
no KKS

XHUMHUYECKasi OUUCTKA JBIMOBBIX I'a30B KaTAJIMTUYCCKHNM MCTOJ0M

Cucrema ra3oxoaoB

ITepenada Temia co CTOPOHBI ABIMOBBIX T'a30B, ra3onogorpearens (He HU)

THFOHYTI)CBaH YCTAaHOBKaA [JIs1 AIMOBBIX I'a30B

Peaktop

KonsepTop (okucneHus)

Y CcTpoHCTBO OYMCTKH peaKTOpa Ha CTOPOHE JABIMOBBIX I'a30B

YcranoBka pa30aBiieHUs] BOCCTAHOBHTEIBHBIX CPEJICTB

OTCTOMHHUK OTXOH0B

Ilogada BocCTaHOBUTEIBHBIX CpEACTB, BKJIIOYas HAKOIIJICHUC

[ToaroroBka u pacnpezeneHne BOCCTAHOBUTEIBHBIX CPEACTB, BKITIOUAs TIOABOJ
OXJIQKTAIOIINX CPEIICTB

CucreMbl moJga4yu BOAbI M YAaJICHUA CTOYHLIX BOJ

[Toaya XUMHUKATOB IS JONOJHUTEILHONW 00pa0OTKH

Cucrembl OTIOPOKHEHUS

Cucrema cOopa u yajaeHus JeTyqer 306l (BKIIto4as (PriIbTpaInio) OT cemnapa-
TOpa/UIBTPA WIIM OT CUCTEMBbI Fa30X0JIOB JIO BX0JIa B CHCTEMY YTHIIN3aIIUU

Cucrema opolieHus1, BKIOUas APEHUPOBaHHUE

I T T ||| T |T|IT|T|T|T|T|T|T|T|T
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IToaroroBka cpes OKCUIALMK U UX PACIIPEAEICHUE OT BbIX0Ja A0 BX0O/la B KOH-
BEPTOP

T

w

w

[lomaya, HakoTUIIEHHE U TIEpErpy3Ka OTXOJIOB OT BBIXOJA U3 OTCTOMHHKA OTXO-
JIOB

Cucrema IIPOMBIBOYHBIX CPEACTB, BKJIIIOYAsA UX IMOoAdavy AJIA IMPOMBIBKU BOCCTa-
HOBUTEIIbHON CHCTEMBI

Cucrema rperomux Cpea OT nNoJa4u rperomux cpea 10 BX0JAa B UCTTAPUTCIIb

Cucrema YIUTIOTHSIONIUX CPel

CHaOxenune paboueii cpe/jod YCTpOWCTB yIpaBieHHsl, PETYJIHPOBAHHS, 3AIIUTHI

I|T|T|T T

nunmnum m

<|X|s|lc| H

CucteMa ynpasieHUsl, pEryIHpPOBaHHs, 3aIUTHI

OcranbsHbie KOaBI Ha cTyIieHu F3 B rpynme HS ucnonp3ytores mo cornacosa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

XuMHYecKasi OYUCTKA JBIMOBBIX 'a30B METOJIOM a0COpOUPOBaHHUS

Cucrema Ia30x010B

Hepez[aqa TCIIA CO CTOPOHBI ABIMOBBIX I'a30B, I'd30I10A0TPEBATCIIb

TSIFOI[yTBeBaSI YCTAHOBKA JIs1 ABIMOBBIX I'a30B

HpOMBIBKa JBIMOBBIX I'a30B

Ouncrka U GUIBTpAILKS JBIMOBBIX I'a30B B 00beMe He oTHOocuTes kK HP, HQ,
HR

AOCOPOLMOHHBIA KOHTYP

Oxkcumanusi, BKJIIOYasi CHA0KEHHUE, IO TOTPEOUTEIIS WK IO OTMBIBKH

[onaua abcopOeHTOB, BKIIOUAsl XpaHEHHE, JIO MepeMenTnBanusi (

I |T|T|T| T |[T|T|T|T|T

— |4 A |44
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HOZLFOTOBK& " pacCrpeaeiICHuc a6COp6eHTOB OT rali€HusA 1 3aMEca a0 HOTpC6I/I—
TCJI UM 10 OTMBIBKH

I

—

—

Cucrema TpyOOTIPOBOAOB ISl OTBOIA TBEPIBIX BEIIECTB, BKIFOUAsT OTBO U
TOJIBOJI BOJIbI, MCKITIOYAsl YCTAHOBKH YIUIOTHEHHS, 00€3BOKMBAHUS U BhIjICIIC-
HUS TBEPJIBIX COCTABJISFONIUX

YcraHOBKH YIJIOTHCHUA U 00€3BOKHBAHHUS TBCPAbIX BCHICCTB

Cyunca TBEPAbIX BEHICCTB U KOMITAKTUPOBAHHUE

TpaHCOpTUPOBKA TBEPBIX IPOJLYKTOB, CKIAJMPOBAHUE, IEPErPy3Ka

Cuctempl CHAOXKEHUS U yIAJICHUS BOJIBI

CHa0xeHue XuMUKaTaMU U BCIICCTBAMM JJIs aZ[Z[I/ITHBHOﬁ TCXHOJOT N

CucreMbl OIMMOPOXKXHCHUSA

CHabyxeHne YIUTOTHSIONTMMHE CpelaMu

I|T|T|T|T|T|xT|T
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Cuabxxenne pabodei cpeioil YCTPOMCTB YIIpaBICHUS, PETyJIHPOBAHMSI, 3aIIUTHI
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Cucrema ynpaBieHusl, peTyIUpOBaHUs, 3aITUTHI

OctanbHbie KObI Ha cTynieHu F3 B rpynme HT ucnons3yroTes mo coriiacoBa-
HUIO ¢ 0TBeTCcTBEHHBIM 10 KK S

[ToBTOpHBII MOAOTPEB ABIMOBBIX Ta30B, PEIMPKYJIALNS JHIMOBBIX Ta30B

HUA-HUZ — Ucnions3oBanue kom0B F3 1m0 coriacoBaHuio ¢ OTBETCTBEHHBIM
no KKS

Cucrema cHaOKeHHsI CMa304YHOM cpeion

HVA-HVZ — Ucnionp3oBanume konoB F3 1m0 coriacoBaHuiO ¢ OTBETCTBEHHBIM
o KKS

Cucrema CHa0XKEHUS YIJIOTHSIONICH Cpeioi

HWA-HWZ — Hcnons3oBanue koa0B F3 mo coritacoBaHuio ¢ OTBETCTBEHHBIM
o KKS

Cucrema obecrieuerns paboueit cpefoil yCTpOHCTB yIpaBIeHHs, PETyITUpOBa-
HUA, 3allUTHI

HXA-HXZ — Ucnonb3osanue koa0B F3 1o coriracoBaHuio ¢ OTBETCTBEHHBIM
o KKS

YcrpoiicTBa ynpaBlIeHUs, PETYJIUPOBaHUS U 3aIIUThI

HYA-HYZ — Ucnonb3osanue ko008 F3 1o coriracoBanuio ¢ OTBETCTBEHHBLIM
no KKS

HpOI/I3BO,Z[CTBO TEIJIa aTOMHBIMHU 3JICKTPOCTAHIIUAMM

Ucnons3oBanne xonoB F2 n F3 1o cormacoBanuro ¢ orBercTBeHHLIM 1o KKS

BcnomMorarenbHBIE CHCTEMBI AaTOMHBIX C-)HCKTpOCTaHHI/Iﬁ

Ucnons3oBanne xonoB F2 n F3 o cormacoBanuro ¢ orsercTBeHHBIM 1o KKS

HapOBI)Ie, BOJSHBIC U I'a30BbIC KOHTYPbI

CucremMa MUTATEIBLHON BOIBI

Haxkonnenue, neaspanus

TpyOorpoBOABI MUTATENHEHOW BOABI (UCKITFOYAst HACOCHI U TIOJIOTPEB IMATATEIh-
HOH BOJIBI) JTO BXOJa KOTJIA

Hacocrel muTaTenbHOM BOJIBI

[Tonorpesatenu (BHICOKOTO AaBJIE€HUS) MUTATEILHON BOJIBI, BKITIOYAs YTHIIN3A-
TOP U OXJIAJUTEIIb

Cucrema BIIPBICKA BO/JIbI BLICOKOI'O IABJICHUS

Cuctema BOPHICKA BOJBI CPETHETO JTABJICHUS

Cucrema TpyOONPOBOIOB IMyCKa M OCTAHOBA

Hacochnas YCTAaHOBKaA ITYCKa 1 OCTaHOBa

Cucrema TpyOONpOBOAOB aBapHHHON MOAAYH MUTATEILHON BOABI, BKIIOYAs
eMKOCTH (MCKJIIOYasi aBapyiiHbIE MTUTATENbHbIE HACOCHI)

ABapuifHbIe MTUTATENbHBIE HACOCHI

Pe3epBHas cucrema nuTaTENbHON

Cucrema CMa3KH UTATEIbHEIX HACOCOB

Cucrema yrIJ'IOTHSIIOH_Ieﬁ BOJbI B CUCTCMC MUTATEILHOM BOJbI

CHaOxenne paboueil cpejod YCTpOWCTB yIpaBJIeHHsI, PEryJIHPOBaHHS, 3aIIUTHI

1 o ot e ol ot o Y v Y s I o
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Cucrema ynpapieHusl, peTyJIUPOBAHIS U 3aITUTHI

OcranbHble KOIBI Ha cTyneHu F3 B rpynne LA ncnonb3yroTes 1o coriacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 1o KKS

Cucrema mapa

CuctemMa TpyOOIIPOBOAOB OCTPOrO Iapa OT BbIXOJa U3 KOTJa J0 IJIaBHBIX M1apo-
BBIX 33/IBHKEK TypOUHBI WM PELyKIIMOHHOW yCTaHOBKU BBICOKOTO JaBJICHHS
nnu Oaiinaca BRICOKOTO JaBJICHHS WIIM IPOYHX MOTpeOUTENIeH

Cucrema TpyOOIPOBOIOB FOPSUYETO MPOMIIEPErpeBa OT BBIX0/1a M3 POMIIEpe-
rpeBatels 10 BX0/1a B TypOUHY Wiin OaiilacHy0 CTaHIMIO HJIH Ha TIPOYHE MO0~
TpeduTenn
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

—

@

Cucrema TpyOOIIPOBOAOB XOJIOAHOTO IIPOMIIEPETPaBa OT BEIXOA U3 TypOWHBI
WM U3 PEIYKIIMOHHOW YCTAHOBKU BBICOKOTO JIABJICHHUS 70 BXOJIa B IIPOMITEPE-
rpeBaTelb, UCKITI0Yast BOJOOTACIUTENb, WK JIO BXOJa APYToro MoTpeOuTens
(cucTemnl)

Cucrema TpyOONpoBOAOB 0TOOpA mapa

Cucrema Tpy0OOIIPOBOIOB NPOTHBOIABICHUS

PCHYKLII/IOHHaH YCTaHOBKA BBICOKOT'O JaBJICHUA

Cucrema TpyOOIIPOBOAOB BCIOMOTATENBHOTO 1apa (COOCTBEHHBIE HYK/IbI)

Cuctembl mapa JyuIsl Mycka U OCTaHOBA, CHCTEMBI COPOCHOTO T1apa

Cucrema cenapanuy BoJibl

Cucrema 3alIUThI OT NOBBIIICHUSA AABJICHUA OCTPOTO IIapa

Cucrema otbopa mapa U3 TypOHHBI IS [TOIOTPEBA MATATENIFHOM BOJBI

| et o
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Cucrema TpyOOIIPOBOAOB OT 0TOOpA TIIABHOM TYpPOUHBI ISl TYPOOTIPHUBOIOB
NMapaJjICJIbHBIX MW BCIIOMOT'aTCIIbHBIX Typ6I/IH

Cucrema otbopa mapa u3 TypOHHBI ISl TIOAOTPEBa OCHOBHOTO KOHJICHCATA WITH
Jeasparopa

ABapuiiHas KOHJICHCAITHS

OO0mme MpoTyBOYHBIE TPYOOIIPOBOIBI

Cucrema yIUIOTHSIOIIETO napa

CHabxenue paboueii cpejoi YCTpOWCTB yIpaBieHHsl, PETyIHPOBAHHS, 3AIIUTHI

||| r
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YcrpoiicTBa ynpaBieHHUsl, PETyIUPOBaHUS U 3aLUThI

OctanpHbie KOaBI Ha cTyieHH F3 B rpynme LB ucnonp3ytores mo cornacosa-
HUIO ¢ 0TBETCTBeHHBIM 1o KKS

Cucrema KoHIEH CATa

Cucrema TpyOOIIPOBOAOB OCHOBHOT'O KOH/IEHCATa HU3KOTO JaBICHUS (MCKITIO-
Yasi KOHJIEHCATHBIE HACOCHI, TIOJIOTPEB U OYUCTKY KOHJICHCATA)

Hacocsl 0CHOBHOTO KOHCHCATa

HonorpeBaTenH HHU3KOI'0 AaBJICHHS, BKJIIOYasd IMapoOXjJIaguTE/Ib U OXJIaJIUTCIIb

| | R S
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Cucrema BIIPBICKAa OCHOBHOI'O KOHJICHCATa OT OTBOJA JIMHUM KOHACHCATa UJIN
OT O0TBOJA M3 JIMHHUH KOHACHCATAa HpHBOI{HOﬁ Typ6I/IHI>I a0 HOTp66I/IT6J'I$I

Cucrema TPY60HpOBOILOB KOHACHCATa BCIIOMOTaTeIbLHON Typ6I/IHLI, HCKJIrO4Yas
KOHACHCATHBIC HACOCHI

KonzeHncaTHple HacOChl BCIIOMOTaTeIbHON TYpOUHBI

Cucrema KOHACHCATa nonorpeBaTeneﬁ BBICOKOI'O IAaBJICHUA MMUTaTeIIbHON BOJIBI

Cucrema KOHACHCATa nonorpeBaTeneﬁ HHU3KOI'o AaBJICHHUA OCHOBHOI'O KOHACH-
cara

OTBOJ KOHJICHCATA U IPSHAXKEH M3 aporeHeparopa

CucteMa peHakeld Mami3aia (cucrtema cbopa u Bo3BpaTa)

Cucrema ipeHaked KOJIEKTOpa COOCTBEHHBIX HYX[ (cUcTeMa cOopa U BO3-
BpaTa)

Pe3epBHaﬂ CHUCTEMa KOHJACHCATa, BKIIIOYasA HAKOIJICHUE U IToAavy

CucteMa npoyBKH naporeHeparopa (yaajeHue nuiaMa)

Cucrema pacnpeacjcHud pe3CPBHOr0 NI COOCTBEHHOI0 KOHJCHCAaTa

Cucrema KOHJCHCATA MMPOMCEIKYTOYHOI'O IIEPErpeBaATCIIA

Cucrema KOHACHCATa BJIArooTACINTCIIS

Cucrema KOHJACHCATA YIINIOTHCHUSA U OXJIAXKIACHUA

CHabxenue paboueil cpejoi YCTpOWCTB yIpaBieHHsl, PETYIHPOBaHHS, 3AIUTHI
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CucteMa peryJIupoBaHusi, ypaBJIeHHs], 3aIIUTHI

OcranbHble K0! Ha cTynienn F3 B rpynme LC uenonb3yroTes mo coryiacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

Konnencaroounctka BITY u BOY

[oxBon, pacnpenenenue, kpoMe 00paboTKH (ecau HE BXOIMT B IPYTYIO CH-
CTEMY)

(DI/IJIBTpaI_II/I}I, MCXaHHNYCCKaA M DJICKTPOMArHuTHas O4YMCTKa

Aspauml, HaACBhINICHUC ra3aMi OT aTMOC(l)epI:I HJIK OT CUCTCMBI ITOJa4YH ra3a
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Ocaxaenue (HarmpuMep, Aj1st JeKapOOHH3aLNH)
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

ITogaga xumpearenta Nel — KHCJIOTHI (HampuMep, IJIsI AeKapOOHN3AIIHH )

Hounnsliii 00MeH, o06paTHbI 0ocMOc (HanpuMep, AJisi 00eccoIrBaHusl)

BrimapuBanue (Hanpumep, A71si 00ecconruBaHmsi)

Herazanusi, ocynika

IIpenBapuTeNIbHBIN MOJIOIPEB, OXJIKICHUE

|t
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Cucrema TpyOOIIPOBOAOB, MPOMEKYTOYHOE HAKOIUICHHUE, 110/1a4Ya TIIaBHON
cpeJibl

Hakorutenue BHe 00pabOTKU (€CTH HE SBISICTCS COCTABHOM YacThIO IPYTOH CH-
CTEMBI)

[Togaua xumpearenta Ne2

[Tomaya xumpearenta Ne3

YcraHoBKa perecHcpan U MpoOMbIBKH

YcTpoiicTBO BIPBICKA B TTIABHYIO CpPEy

OTBOJI MPOMBIBOYHOM BOJIBI U OTXOJIOB, BKJIFOUYAsl HEUTpaTU3aIUIO

YnnotrHeHue ocaikoB (IiaMa)

PacnpeaeneHHe HarpeBaTCJIbHbIX, OXJIAAUTCIIbHBIX , IPOMBIBOYHLBIX CPC

Ob6e3mMacinBaHue Ha COPOIMOHHBIX QUIBTpaxX

O0e3xene3nBanne

CHabxeHne pabodel cpeioll YCTPOMCTB YIIpaBICHUS, peryIHPOBAHMS, 3aIIIHTHI

| 1 st o s o o o O
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Cucrema peryianpoBaHus, yIPaBICHUs, 3alTUTHI

OcranbHble KOIBI Ha cTyrnienn F3 B rpynme LD ncnone3ytoTes no coriacosa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

OO0mre yCTaHOBKH MAPOBBIX, BOJSHBIX, TA30BBIX TPAKTOB

OO6uire cucTeMbl yAaJIeHus] BO3AyXa U BOAbI (IpeHaxH)

Ounctka TpyOHBIX JOCOK MApOreHepaTopoB

KoHcepBanus maporeneparopa Ha BpeMsi OCTAHOBKHU

|t

M |m|mim|m
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YcTpolicTBa JO3UPOBKY peareHTOB Ul KOHTYpa IMUTATeIbHON BOJBI M KOH/ICH-
cara, BKJIIOYast JJO3MPOBaHHE B 30HAX KOTJIA U TypOHUHBI

OctanpHble Koabl Ha cTyneHu F3 B rpynmne LF ncnons3yiorcs no cornacosa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

["a30BbIH KOHTYP (3aMKHYTasi CUCTEMA)

Hakoruienue (akkyMyJIMpoBaHUe)

CucreMa TpyOOIIPOBOIOB, HCKIIOUAs TypOMHY, KOMITPECCOP, MOA0TPEBATEND,
OXJIAZIUTEND

KomnpeccopHast ycTaHOBKa (€CiM CYIIECTBYET OT/IeJIHO OT ra30BOM TypOHHBI)

[IpeaBapuTenbHbIi OOTPEB

[IpenBapuTEIHHOE OXJIAXKACHUE

[TpoMeEXyTOUHOE OXJIAKIACHUE

Cucrema noaacCpKaHus JaBJICHUA

[Togaya ynIOTHSIOIIUX Cpef

CHabxenue paboueil cpejoi YCTpOWCTB yHpaBIeHHsl, PETYIHPOBaHHS, 3AILUTHI

1 e st 1 o st Y S I |
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Cucrema ynpapieHusl, peTyJIUPOBAHIS U 3aITUTHI

OctanpHbie Koapl Ha cTynieHHu F3 B rpynme LK ncnons3yroTes mo cormacoBa-
HMIO ¢ OTBETCTBeHHEIM 110 KK'S

OuncTka rasza (TOJ'IBKO JJI 3aMKHYTBIX CI/ICTGM)

LLA-LLZ — Mcnions30oBanne ko108 F3 1Mo corimacoBaHUIO ¢ OTBETCTBEHHBIM 11O
KKS

[Tognopuoe coopyxenue '2C

LNA-LNZ — Ucnons3oBanne ko1oB F3 1m0 cormacoBaHuIo ¢ OTBETCTBEHHBIM I10
KKS

BogomnpremHas cucteMa, cucreMa BepxHero obeda st [9C

LPA-LPZ — Ucnons3oBanue koa0B F3 o cormacoBaHuIO ¢ OTBETCTBEHHBIM I10
KKS

BogooTBosiias cucrema, cucreMa HrvkHero Obeda st [9C
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

LQA-LQZ — Ucnons3oBanne kKog0B F3 1Mo cormacoBaHnio ¢ OTBETCTBEHHBIM I10
KKS

JepuBatimonHas ycraHoBka st 'OC

LRA-LRZ — Ucnonp3oBanue konoB F3 1o coriacoBaHuiO ¢ OTBETCTBEHHBIM 110
KKS

Oo6mas ycranoBka juist 'DC

LSA-LSZ — Ucnons3oBanue koaoB F3 110 corjiacoBaHuio ¢ OTBETCTBEHHBIM 10
KKS

Cucrema obecTieueHHsT CMa30IHOM cpeaon

LVA-LVZ — Ucnons3oBanne konoB F3 1Mo cormacoBaHuIo ¢ OTBETCTBEHHBIM I10
KKS

Cucrema obecriedeHns yIIOTHSOMIEH cpenoit

—

(=

Cucrema ynJ’IOTHSIIOH.IGﬁ BOJBI IJIA TAPOBBIX, BOASAHEIX U I'a30BbIX KOHTYPOB

LWB-LWZ — Ucnons3osanue ko008 F3 1o coriacoBaHuio ¢ OTBETCTBEHHBIM
no KKS

Cucrema obecrieuerns paboueit cpefoil yCTpOHCTB yIpaBIeHHs, peTyIupoBa-
HUSI, 3aIIUTHI

LXA-LXZ — Ucnons3oBanne KoxoB F3 1Mo cormacoBaHuIo ¢ OTBETCTBEHHBIM I10
KKS

CucteMa ynpasieHUsl, PEryIMPOBaHHS U 3aLLUTHI

LYA-LYZ — Ucnions3oBanue ko008 F3 110 coriracoBaHuio ¢ OTBETCTBEHHBIM 10
KKS

OCHOBHBIE MAIIIMHHEIC arperaTbl

<L

[TapoTypOHMHHBIE YCTaHOBKH

<

YacTh BBICOKOTO J[aBJICHHUS TYpPOUHBI OT BITyCKa Tapa (0T CTOMOPHOTO KJIaraHa)
JI0 TaTpyOKa 0TOOpa napa U NapoBBITYCKHOTO naTpyOka

<

>

YacTtb cpeaHero JaBjieHUs TYPOUHBI OT MEPEIyCKHOTO TPYOONpPOBO/Ia, BKIIIO-
Yasi peryJupyroliee yCTPOUCTBO WITH OTCEYHOM KiamaH, JI0 MapOBbITyCKHOTO
naTpyOka u naTpyOKoB oT0OOpa napa

YacTe HU3KOTO JaBlieHHs TYPOUHBI OT MEPEMyCKHOTO TPYOOIPOBOa, BKIFOYAs
peryaupyoiiee ycTpoicTBO WIM OTCEYHOH KJIallaH U MAapOBIyCKHON NaTpyOoK,
JI0 TIAPOBBIITYCKHOTO NMaTpyOKa 1 naTpyOoKoB oTOopa napa

OnopHEIe Y3JIbl, TOIIAITHUKI

KonpaencaimonHas ycraHOBKa OT TOPJIOBUHBI KOHAEHCATOPA UITH BXOIHOTO Ta-
TpyOKa 710 ero BBIXOJHOTO MaTpyOKa, BKIIIOYask HOACOeIUHEHHbIE PaCILIUpPH-
TENbHBIE COCYIbl, U3MEPUTEIIbHBIE YCTPONUCTBA, OTHOCSIINECS K KOHJICHCATOPY

[Toaya BofBI Ha IKEKTOPHI (€CIH CYIIECTBYET OTACIBHO OT

DKEeKTOpHAs YCTAHOBKA OT BhIX0JIa U3 KOHJICHCATOPA JI0 BX0OJa B arMochepy

YCTpoiCTBO HIepeaaun yCHIINs MK Ty IBUTaTeIeM U padodeit MalliMHOM,
BKJIKOYasi BAJIOMIOBOPOTHOE YCTPOMCTBO

CucTeMsl yajieHHst BOJIBI (IpeHaKH) U BO3yXa

Cucrema oTcoca mapa u3 YINIOTHEHUH

baitrmacuHas PEAYKIIMOHHAA YCTaHOBKA, BKJIIOYas BIPBICK

Baiinac HU3KOrO JaBIEHUS

Cucrema BO3AYXOYyAJaJICHUA ( CCJIM OTACIBHO OT

ITogaya cMa304YHBIX CPENICTB

Cucrema yIUIOTHSIIOIIETO mapa

Hesnexktpudeckne cucTeMsl yIpaBieHHs, PETYIUPOBAHIS U 3aIUTHI, BKIIOYas
nojady padoyei cpeabl

L2 SRR 2 K £ £ £
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BHCKTPI/IIICCKI/IC YCTPOﬁCTBa YHpaBJICHUS, PCTYJIUPOBAHUS U 3alIIUTHI

OcranpHbIe KOABI Ha cTynieHn F3 B rpynme MA HCTIOIB3yI0TCS IO COTIacoBa-
HUIO C OTBETCTBeHHBIM 1o KKS

["a30TypOMHHBIC YCTAaHOBKH

<L

Potopsl komnpeccopa U TYpOHHBI ¢ 00IIUM KOPITyCOM

<

[sshfvshjvs)

Kopmyc u potop TypOuHBI
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Koprmyc u porop kommpeccopa

OHOprIe Y3J1bl, TOAINHUITHUKN

CucreMa OXJIaXKJIaroIIero u YIUIOTHAIOIICTO Ira3a

ITyckoBoe ycTpoicTBO

W 0|0 || W
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YcTpoiicTBo epegadn yCHUIIMiA OT ABUTATENS K padoueii MamminHe, BKITFoYast
YCTpONCTBA MOBOPOTA BaJIa M YCTPOMCTBO MPUBOAA

Cucrembl BcachiBaHUs U X010 HOTO ra3a (st ['TY no pasoMkHyTOH cXxeme),
WCKITIOYasi KOMITPECCOp

Kamepa cropanus (HarpeB u CKUTaHUe Ta3a)

HOHBO):[ AKHIKOIro TOIJIMBa

[ToxBox TorMBa (Ta3000pa3HOTO)

[logaua pacTOMOYHOTO TOTUIMBA (ECIIU CYIIECTBYET OTACIBHO)

Cucrema otpaboranHbix ra3oB (4t ['TY mo pa3oMKHYTO# cxeme), UCKITFoYast
TypOHHY

AKKyMyJIHpyIOLas cucreMa

YcTpolcTBO nomyueHus pabodero rasa, BKJIOYasi KaMepy CropaHwusl

Cucrema 100aBIIeHAS TOILIMBA

ITogaya cMa304HBIX Cpejl

Cucrema yIUIOTHSIIOIIEro Maciia

HGBHGKTPI/I‘-ICCKI/IG CUCTCMBbI YIIPABJICHHUS U 3alIMTHI, BKJIIFOYas TrUAPaBINYCCKUC
BCIIOMOI'aTCJIbHBIC CHCTCMBI

DneKTpudYecKre YCTPOWCTBA YIIPABICHHUs, PEryIHPOBAHNUS, 3AIIHUTHI

L Z 555 Z 5L 2| £ LKL
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IToaroToBKa cpen JUIsl CMa3KH U YIPABICHUS

OcranbHble KOIbI Ha cTyrieHn F3 B rpynme MB ucnonb3yrores mo cornacopa-
HuUIO ¢ oTBeTcTBeHHBIM o KKS

Berpsnas typboycTaHoBKa

Potop

2018

T'onmona

2018

AzuMyTasibHas cHCTEMA

2018

Honaqa CMa30YHbIX CpEa

2020 (u3m.)

HeSJ’IeKTpI/ILIGCKI/Ie CUCTCMBbI YIIPABJICHHUS U 3allIUTHI, BKIIFOYAS TUAPABINYCCKUC
BCITOMOTaTCJIbHBIC CUCTCMBI

2020 (u3m.)
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DIIEKTPUIECKUE YCTPOICTBA YIIPABICHUS, PETyJIUPOBAHMSI, 3AIIUTHI

2020 (u3m.)

OctanpHble Koabl Ha cTyrieHu F3 B rpyne MD ncnons3ytoTes mo cormacosa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

<

I'mapoTypOMHHBIE YCTaHOBKH

MEA-MEZ — Ucnons3oBanne KogoB F3 1Mo cormacoBaHuIO ¢ OTBETCTBEHHBIM
no KKS

TypOoHacocHbIE YCTAHOBKH Ha THIPOAKKYMYJIMPYIOIINX 3JIEKTPOCTAHLIUSIX

MFA-MFZ — Ucnions3oBanue kon0B F3 110 coriacoBaHuio ¢ OTBETCTBEHHBIM
o KKS

MG I'uipoakKyMyJIHPYIOITHE HACOCHBIC YCTAHOBKH

MGA-MGZ — Ucnionp3oBanue ko108 F3 10 coriacoBaHUIO ¢ OTBETCTBEHHBIM
no KKS

<

Ju3enpHbIe YCTaHOBKH

MJA-MJZ — Ucnions3oBanue konoB F3 110 coriiacoBaHMIO ¢ OTBETCTBEHHBIM I10
KKS

FCHGpaTOpHBIe YCTAHOBKH

I'enepaTop B KOMIUIEKTE, BKIIIOYasi CTATOP, POTOP, BCTPOCHHBIE OXJIAXKIAIOIINE
YCTPOWCTBA U YPaBHUTEIbHBINA 0aK

Bo30yxnenne (mpumensiercs, eciu kona MKC nemocraTouHo)

Arperat Bo30yXIeHHS

OHOpHBIe Y3J1bl, TOAINUITHUKHA

OxJtaxaeHue JXuIKocTed (KpoMe Macia), BKITFOJas IIPOMEKYTOTHBIN OXJIaIn-
TEJIb, YPABHUTENBHEIN 0aK

< Z KX 2L
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OXJ'IEI)K}_ICHI/IC ra30B, BKJIIOYada mogavdy BOAOpOad U YTJICKHUCJIOro ra3a
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

OxJ1axeHre a30TOM, BKJIF0Yas MOJBOJ a30Ta

Cucrema cOpoca ra3oB (€ciH CyIIECTBYET OTJCIBHO OT U

Cucrema OXJIAKACHHUA MacCJia, BKIIIOYas IMPOMEKYTOYHBIC KOHTYpPaA OXJIAXKIACHU

IMoava cMa3049HBIX cpejl (ECIU CYIECTBYET OTAEIBHO OT TeHEpaTopa)

Cucrema YIUIOTHAKOMIETO Macjia, BKIIKOYasd nmoaady U noaAroTOBKY

E4E4ESE4E4ES
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YcrpolicTBa ynpaBlIeHUs!, pETYJIMPOBaHUS U 3aIUThI

OctanbHbie KO/l Ha cTynieHu F3 B rpyne MK ucnonb3yroTces mo coriacoBa-
HUIO ¢ 0TBeTcTBEHHBIM M0 KK S

OJNIeKTpOABUTATEIbHAS YCTAHOBKA (TaK)Ke MOTOP-TEHEpaTop)

Koprmyc MoTopa, MoTOpa-TeHepaTopa, BKJItoYas CTaTop, pOTOP U BCE BCTPOCH-
HBIC YCTPOMCTBA OXJIAXKICHHSI

Bo30yxnenne

OHOpLI Y IO JINUITHUKN

[ e I i |
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KunxoctHOE oxXnakaeHHE (KPOME OXJIAXKICHUS MacliOM), BKITFOUAst TPOMEXKY-
TOYHOE OXJIAXK/ICHUE, YPAaBHUTEIbHBIN 0aK

l"azoBoe oxmaxkaeHue (KpoMe OXJIaKICHUS a30TOM), BKIIIOYAs OXJIAXKICHUE BO-
JIOPOJIOM H YTJIEKUCITBIM Ta30M

OxJaxeHue a30Ta, BKII0Yas [MOIBOJ a30Ta

Cucrema 0TpabOTaHHBIX T'a30B (€CM OTAEIBHO OT U

Cucrema MacIsIHOTO OXJaXK/IEHHUs, BKIIIOYas KOHTYPHI IIPOMEXYTOYHOTO 0XJIa-
JKJICHHUS

ITogaya cMa304HBIX Cpejl

CucTeMa yIUIOTHSIOIIETO Macia, BKJIIOYasl €ro MOABOJ U OJrOTOBUTEIbHYIO
YCTaHOBKY

I Z | L2 XL L
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YcrpoiicTBa ynpaBieHusl, pEryJIUPOBaHHUsL, 3ALUThI

OctanbsHbie KOl Ha cTyieHu F3 B rpymme ML ncnonb3yroTces 1mo coriiacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 110 KK S

KommpeccopHble yCTaHOBKH

Komnpeccop, BKiIo4as ero BHyTPEHHHUE CUCTEMBI

CucteMa BcachlBalOLIMX TPYOOIPOBOIOB

OHOpLI 1 NNOAIIMUITHUKH

[TpoMeXyTOUHOE OXJIAKIACHUE

)IOHOJ'IHI/ITGJ'II)HOC OXJIAXKJICHUC

Koneunoe OXJIAXKICHUC

CucteMa HalopHbBIX TPyOOIIPOBOJIOB

Honaqa CMa30YHbIX CpEa

Cucrema YIUTIOTHSIOMIUX CPel

[Momaya paboumx cpei Ui CUCTEM YIPABJICHHUS, PETYJIUPOBAHMS U 3aIIIUThI
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YcTpoiicTBa ynpaBieHHs, PEryJIUPOBaHUs, 3ALUTHI

OctanbHbie KobI Ha cTyrieHu F3 B rpynmie MM ucnons3yroTcs 1o coriacosa-
HUIO ¢ OTBeTCTBEHHBIM 110 KK S

OOmias ycranoBka Juist Typboarperara

DyHIaMEHT

OO0mmBKa

Kapkacsbl, paMsbl, oropsl

Cucrema MPUHYAUTCIIBHOTO OXJIAXKICHUA

2RI
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Cucrema CymKky ¥ KOHCEpBaIHH

OcranbHbIC KOABI Ha CTYIICHU F3s I'pynre MP HCMOJIB3YKOTCA IO COorjracoBa-
HMIO ¢ OTBETCTBeHHEIM 110 KK'S

I"a30MOTOpHBIE YCTAHOBKHU

MRA-MRZ — Ucnoap3oBanne ko108 F3 Mo corinacoBaHHIO ¢ OTBETCTBEHHBIM
mo KKS

Cucrema obecriedeHHs: CMa309HOM CPeIoi

MVA-MVZ — Ucnions3oBanue koxoB F3 mo corimacoBaHNiO ¢ OTBETCTBEHHBIM
o KKS




Metoanueckoe nmocodue mo npumeHeHnto KKS 8 OAO «®OPTYM». Yacts 2. JIuct 33

F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Cucrema obecrieueHHs VIUIOTHSIOMEH cpemoit

MWA-MWZ — Hcnons3oBanue koa0B F3 mo coriracoBaHuio ¢ OTBETCTBEHHBIM
mo KKS

Cucrema obecriedenns paboueit cpefoil yCTpOHCTB yIpaBIeHUs, peTyIupoBa-
HUSI, 3aIIUTHI

MXA-MXZ — Ucnoab3oBanue kogoB F3 1mo corimacoBaHHIO ¢ OTBETCTBEHHBIM
mo KKS

YcrpoiicTBa ynpaBieHusl, peryJIUpPOBaHHUs], 3aLUThI

MY A-MY Z — Ucnionp3oBanue koxoB F3 mo corimacoBaHNiO ¢ OTBETCTBEHHBIM
no KKS

[Ipou3BOACTBO TEXHOJOTHUECKON SHEPTHH JIJIsT BHEIITHUX MTOTPECONTENICH
(HampuMep, IS TEIIOCHAOKCHIS )

CucremMa TeXHOJIOTHYECKOI0 rnapa, B T.4. BO3BpAaT KOHJACHCATAa

Cucrema Tpy00npoBoaoB (map)

Cucrema Tpy001IpoBo0OB (KOH/IEHCAT)

Hepenaqa TCXHOJOrM4YCCKOIro TCIuia

CHa0yxeHne pabodel cpeioil YCTPOMCTB YIIpaBICHHS, pEeTyJIHPOBAHMSI, 3aIIHTHI
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YcTpolcTBa yIIpaBJICHUs], PETYIUMPOBAHUS U 3aIUTHI

OcranbHble KOIbI Ha cTyrnienn F3 B rpynmne NA ncnonb3yroTces Mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

CucreMa TeXHOJIOTHUYECKOUN ropsiueit BOJIbI

Cucrema Tpy0OnpoBOAOB (IIpsiMasi ceTeBasi BOja)

Cucrema Tpy0oIpoBo0B (00paTHas ceTeBas BOJa)

YcTaHOBKa HACOCOB ropsAYei TEXHOIOTHIECKON BOJIBI (CETEBOW BOJIBI)

[lepenaya TeXHOJIOIMYECKOrO TeMJIa (TeMI000MEHHUKH)

AKKYMYJIMpOBaHHE Topsiuell Bopl (0aKH-aKKyMYJSTOPHI)

Cucrema pacnpezencHus *

Cucrema nojep KaHusi T1aBIeHUS

MacocrucreMa HacOCOB ropslqeﬁ TEXHOJIOTHYECKOU BOJIbI (CeTCBOﬁ BO,I[I:I)

HOILHI/ITKa TCIIJIOCCTHU

2018

CHaOxenne paboueii cpejod YCTpOWCTB yHpaBJeHHsl, PETYJIHPOBAHHS, 3AIIUTHI
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YcTpolcTBa yIIpaBIICHUs], PETYIUPOBAHUS U 3aLUTHI

OctanpHbie Koabl Ha cTyneHu F3 B rpynme ND ucnons3yroTcs o coryiacona-
HHUIO ¢ oTBeTcTBeHHBIM 10 KKS

Cucrtema ropsiue Boabl

mim

CucteMa ropsiiero BoJA0CHa0KeHHsI BHEITHUX MOTpeOuTeNei

zZ\Z2\Z2

m

Cucrema ropsyero BoJ0CHa0XeHHs HA COOCTBEHHBIC HYKIIbI

OcranbHble K0o1bI Ha cTynienn F3 B rpynmne NE ncnonb3yroTes no coriacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 1o KKS

CucremMa TeXHOJIOTHYECKOI0 BO3ayXa

Cucrema TpyOOTIpPOBOIOB

YcTaHOBKa HarHeTaHUS

CHabxenue paboueil cpejoi YCTpOWCTB yIpaBIeHUsl, PETYIHPOBAHHS, 3AIIUTHI

Z2Z2\Z2|1Z2|Z
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YCTpOﬁCTBa YHpaBJICHUSA, PCTYJIMPOBAHNA U 3alIUTHI

OcranbHbie KObI Ha cTyrniern F3 B rpynme NG ncnonb3yroTcest 1Mo coryiacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

Cucrema TeXHOJIOTMYECKOIo ra3a

Cucrema TpyOONpOBOIOB

CHaOxenne paboueil cpe/jod YCTpOWCTB yIpaBJIeHHsI, PEryJIHPOBaHHS, 3aIIUTHI

Z\Z2|Z2|2
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YcrpolcTBa yIpaBJIeHUs], PETYIMPOBAaHUS U 3aLUThI

OcranbHble Koabl Ha cTynienn F3 B rpynne NK ncnonb3yroTces mo coriacosa-
HUIO ¢ 0TBETCTBEHHBIM 1o KKS

CucTeMBbl OXJIaKIAOIIEN BOIBI
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

OCHOBHAs CUCTEMA OXJIAXKIAIOIIEH BOIBI

Bono3abopHbie COOpYKEHHUs, MEXaHUYECKasi OYUCTKA CHIPOI BOJIBI

Cucrema KaHaJIOB M TPYOOIPOBOJIOB OCHOBHOH OXJIAXKIAIOIICH BOJIBI

HacocHasi ycTaHOBKa OCHOBHOM OXJIayKIaronIed BOJIbI

T |TU|T|(T|T
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PenmpkynsiimonHas OXJIaXIaromas CHCTeMa, PSIMOTOYHAS OXJIAXKTA0IIasl CH-
creMa

o

m

Hacocnas ctanust mogadu BoAbl Ui TpaaupHu (OpeI3raibHOTO Oacceiina )
(ecqu CyIIECTBYET OT/IEIHHO)

VY CTaHOBKH OYHCTKH KOHACHCATa, BKIK0Yasa BCC OTHOCAIICCCA K HUM O60py,I[O—
BaHHC

Cucrema TpyOOIIPOBOAOB MOMUTOYHON BOJIBI

ITogaua cMa304HBIX Cpej

CHabyxeHne pabodel cpeIoil yCTPONCTB YIIPaBICHUS, peryIHPOBAHMS, 3aIUTHI

TU|TO|(T|T| ©

>>>> > > > (>

<|X|<|A| T

YcrpoiicTBa ynpaBlIeHUs, PETYJIUPOBaHUS U 3aIIUThI

OcranbHble KOIbI Ha cTynenn F3 B rpynme PA ucnonb3yroTes Mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM o KKS

O06paboTKa BOJIbI OCHOBHOM OXJIQXKIAIOIIEH CHCTEMBI

[lonBox, pactpenenenne, KpoMme 00padOTKU Cpesoi (eIl He SBISETCS COCTaB-
HOM 4acThIO APYroi cCUCTEMBI)

CDI/IJII)TpaHI/ISI, MCXaHHNYCCKasA 1 DJICKTPOMAariuTHasg O4YMCTKa

Haceimenre BO3yXoM WIIH Ta3aMu

Ocaxaenne (HampuMep, I 1eKapOOHU3AITHH )

JozupoBaHue KUCIOTHI (HarpuMmep, U AeKapOOHHU3aIUH) WU IPYTUX pearcH-
TOB

Wownnsrit oOMeH (Hampumep, 17151 00ecCOoIMBaHuU)

BrinapuBanue (HanpumMep, Uit 00€CcCOTUBaHUS)

I[era3au1/1>1, CylIKa

ITogorpes, oxJyaxkaeHue

T |U|TU|TU|T| U |U|T|O| U |T

W W0 W WIEm W W

AN |le|lT|Om| m |(O0|m| >

Cucrema TpyOOIIPOBOIOB, TPOMEKYTOUHOE HAKOTUICHHE, [T01a4a OCHOBHOM
cpeabl

Haxomnnenue BHe cuctemMbl 00pabOTKU Cpeabl (ecau HE BXOJUT B APYTYIO CH-
cTeMy)

CHa0xeHue XuMpeareHTaMu

YcTpolicTBa pereHepaliy U IPOMBIBKH

O6opyioBaHue Uil XMUMOYHCTOK (TpaBJIeHUs])

OTBOJ MPOMBIBOYHOM BOJIBI M OCAJIKA, BKITIOYAs] HEHTPATU3AIUIO

YnnorHeHue nuiama

Pacnpez[eneHI/Ie HarpeBaTCIbHbIX, OXJIAXKAAOIINX U IIPOMBIBOYHBLIX CPCJ

CuHabxenue paboueil cpefiol yCTpOHCTB yIpaBJIeHHs, PEryIHPOBaHHMs, 3aIUThI

T©U|TO|T|T|T|O|T0|T| O

W|W|W|Wm W mm W

<|X|H|»n|olO|T|Z| T

YCTpOﬁCTBa YHpaBJICHUSA, PCTYJIMPOBAHNA U 3alIUTHI

OcTanpHble K0oabI Ha cTynieHu F3 B rpymnme PB ucnomis3yrores mo corjacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

BcnomorarenpHas cucreMa oxnaxc;[anIueﬁ BOJAbI IJIA HEAJACPHBIX YCTAHOBOK

BOI[03360pHBIC COOpPYKCHUA, MCXAaHUYICCKAA OUYMCTKA CBIpOﬁ BOJIbI

Cucrema KaHaJIOB M TPYOOIPOBO/IOB BCIIOMOTATEIFHON OXJIAXKAAIOIIEH BOJIBI

HacocHas ycraHoBka

OxJTaXKaaronMe YCTaHOBKH 00paTHOM M CTMBHOM BOJIBI

T |TU|T0|(T|T0|T

O |O0000

I |O0O|m|>

Y CcTaHOBKH OYMCTKH AJIS1 IPOMEKYTOUHBIX OXJIaUTENEH, B TOM YUCIIE TPAHC-
¢dbopmaropoB

e

@)

Cucrema BCTIOMOTATEFHON OXJIXKIAIOIEH BOJIBI JIJIST OXJIAKICHUS TeHEPATO-
POB M MOTOP-T€HEPATOPOB

o

CHabxenue paboueil cpejoi YCTpOWCTB yHpaBieHHsl, PETyIHPOBaHHS, 3AIIUTHI

@)@

<X Z

YCTPOﬁCTBa YHOpaBJICHUSA, PCTYJIMPOBAHNA U 3alIUTHI

OcranbHble Koabl Ha cTyneHu F3 B rpymnme PC ucnosb3yroTes mo corjiacoBa-
HUIO C OTBETCTBeHHBIM 1o KKS
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

o

V)

O6paboTKa BOABI BCIIOMOTATEIHFHON OXJIAXKTAFOIICH CHCTEMBI IS HESIACPHBIX
YCTaHOBOK

[MoaBon, pacmipeneneHue, KpoMe 00OpabOTKH Cpefoi (€CU He SBIISETCS COCTaB-
HOH 9acThIO IPYTOil CUCTEMBI)

(I)I/IJ'II:TpaI_II/IH, MCXaHMYCCKaA 1 DJICKTPOMAarHuTHas O4YMCTKa

Haceimmenue BO3QYXOM HJIM Ira3aMiu

Ocaxnenue (HanpuMmep, JiJs IeKapOOHU3aIUH )

Jlo3upoBanne KUCIOTHI (HampuMep, A 1eKapOOHU3AINH) WIH APYTUX peareH-
TOB

Hounnsliii 0OMeH (Hanpumep, AJisi 00eccoarBaHusl)

BrimapuBanue (Hanpumep, A7t 00ecconrBaHmsi)

Herazanus, cymka

ITogorpes, oxnaxaeHue

U |TU|TU|T|TO| U |TU|T|0T| O

O (O|0|0|0| O OO0 O

AN |e|lZTO|m| m [O0O|ml >

Cuctema TpyOOIPOBOOB, IPOMEKYTOUHOE aKKyMYyJIHPOBAaHHUE, 10Ja4a OCHOB-
HOH cpejibl

AXKyMyJHpoBaHHE BHE 00paOOTKHU cpell (eciu He SBISIETCS COCTABHON YacThiO
JIPYTOH CHCTEMBI)

CHa0xeHne XUMpeareHTaMu

O00pyI0BaHKE pEreHepaliy U IPOMBIBKH

Ob6opynoBanue Uil XMMOYHCTOK (TpaBJICHUs!)

OTBOA MPOMBIBOYHOM BOJIBI M OCAJIKA, BKIIIOYAsl HEUTPaIU3aLHI0

YotHeHHe nurama (ocaka)

PacnpeaeneHHe HarpeBaTCIbHbIX, OXJIAXKAAOIINX U IIPOMBIBOYHBLIX CPCa

CHabxenue paboueii cpejoi YCTpOWCTB yHpaBIeHUsl, PETyIHPOBAHHS, 3AIIUTHI

||| TU|T|O|T|T| T

0|0|0|0|0|0|0|0| O

<|X|H|»n|DO|v|Z|

YcTpolcTBa yIIPABJICHHUs], PETYIUPOBAHUS U 3aLUTHI

OctanbsHbie Kol Ha cTyTieHu F3 B rpynme PD ucnonb3yrores mo corinacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

Cuctema BCIOMOTAaTEIbHON OXJIAKIAIONIEH BOJIBI IS SIIEPHBIX YCTAHOBOK

BonozabopHsie coopykeHns, MEXaHNYeCKas OUMCTKA CHIPOI BOJIBI, OXJIAXK/Ie-
HHUE

CucteMa TpyOOIpOBOAOB M KaHAJIOB

HacocHas ycraHoBka

YcraHoBKH 000pOTHOTO BOAOCHAOKEHUS, OXJIAXK IeHHEe cOPOCOB (TpaupHS,
OpbI3ranbpHBIN Oacceiin)

YcTaHOBKA OYHCTKH

CHaOxenne paboueii cpeJjod YCTpOWCTB yIpaBiIeHHsl, PETyJIHPOBAHHS, 3aIIUTHI

©U|TO|™TW| U |U|TO| T |T

mimim| m (mim| m |m

<|X|IT| O [O|w|l >

YcTpolcTBa yIIPaBJICHHUs], PETYIUPOBAHUS U 3aIUTHI

OctanpHble Koabl Ha cTynieHu F3 B rpynmne PE ncnons3yioTcs mo coryiacosa-
HuUIO ¢ oTBeTcTBeHHBIM o KKS

O6pa60TKa BCIIOMOT'aTeJIbHOM oxnam):[a}omeﬁ BOJbI IJIS IACPHBIX YCTAHOBOK

IToxBox, pactpesenenne, Kpome 00pabOTKH cpej (eCiu He SBISIETCS COCTaB-
HOM 4acThIO IPYTHX CHCTEM)

@PIJ'IBTpaL[I/Iﬂ, MCXaHHYCCKAA U DJICKTPOMArHuTHAA O4YMCTKA, OTCTOMHUKHU

HaCBIH.[eHI/Ie BO3AYXOM HJIM I'a3aMHU

Ocaxpaenue (HarpuMep, U TeKapOOHM3AITHHN)

Jlo3upoBaHKe KUCIIOThI UM IPYTUX PEAreHTOB

Honnblii 00OMeH (Hanpumep, AJisi 00ecCoIrBaHusl)

Brimapusanue (Hanpumep, 1711 00ecconrBaHmsl)

Herazanus, cyuika

ITogorpes, oxJIaxxKaeHue

U |U|0U(TU|T|TU|T|(T|TO| U |T

M | mmmmmmmm| T |7

X |lolT|Oo|mimgo|lolm| >

Cucrema TpyOOTIPOBOAOB, TPOMEKYTOUHOE aKKyMYyJIHPOBAHHE, [TO1a4a TJIaB-
HOM cpenpl

o

T

Hakorutenue BHe cucteMbl 00paOOTKH (€CIU HE SBIISIETCSI COCTABHON YacThiO
JIPYTHX CHCTEM)

o

Tn

CHabxeHne XuMpeareHTaMu

oz

O06opy0BaHUE pEereHepaliiy U IPOMBIBKH
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

O06opymoBaHHE TSI XHMOYHCTOK (TPaBIICHHUS)

OTBOI[ HpOMLIBO‘lHOﬁ BOJBI 1 OCAJIKOB, BKJIrOYasi HeﬁTpanmauH}o

YIJI0THEHHE [IIaMa

PaCHpeHCHCHI/IC OXJIAKAAINX, HAI'PECBATCIIbHBIX U ITPOMBIBOYHBIX CPEN

CuabxxeHne pabode cpeioll YCTPONCTB YIIpaBICHUS, pEeTyJIHPOBAHMSI, 3aIIUTHI

U |0|(T0|T|T|T

M| mimim|m|T

<|X|H|»n|o|O

YcrpolicTBa ynpaBlIeHUs!, pETYJIMPOBaHUS U 3aIUThI

OctanbHbie KOBI Ha cTynieHu F3 B rpynme PF ucnone3yroores mo coriacoBa-
HUIO ¢ 0TBeTcTBEHHBIM M0 KK S

[IpomekyTOdHAs cHCTEMa OXJIaKIAIoMIeH BOABI IS HESIEPHBIX YCTAHOBOK

Cucrema TpyOOnpoBoAOB (MCKITIOYAs HACOCHYIO YCTAaHOBKY)

Hacochas YCTAHOBKA CUCTCMBI ITPOMEIKYTOUYHOTI'0 OXJIAXKIACHUA

HpOMe)KYTO‘lHI)IC TEIIO0OMEHHUKHU

CucteMa npoMeEXyTOUHOTO OXJIAANUTENS UL TeHEpaTopa WM MOTOP-TeHepa-
TOpa

CHabxenue paboueil cpejod YCTpOWCTB yIpaBieHUsl, PETyIHPOBAHHS, 3aIIUTHI

|| U |TU|T|T|T

OO O OOOO

<X £ |O|O|w

YcTpolcTBa yIIPABICHMYSI, PETYIUPOBAaHHUS, 3AIUTHI

OcranbHble KOoIbI Ha cTynienn F3 B rpynme PG ucnonb3yroTces Mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

o

T

O0paboTKa BOJIBI TPOMEKYTOYHOM OXJTAXKIAFOIICH CUCTEMBI JUIS HESACPHBIX
YCTaHOBOK

[lonBox, pactpenenenne, KpoMme 00paOdOTKU cpel (ECIH HE SIBIIETCS COCTaB-
HOH YacThIO APYTHX CHCTEM)

@I/IJII)TpaHI/ISI, MCXaHNYCCKasA 1 DJICKTPOMAarHuTHasg O4YMCTKa

HaCI)IH_[eHI/IC BO3OYXOM HJIM I'a3aMiU

Ocaxnenue ( Hampumep, JUlsl IeKapOOHU3aIIH)

HOSHPOB&HI/IC KHCJIOTHI UJIK JPYTUX pEarcHTOB

Wownnsrit 0OMeH (Hampumep, 17151 00ecCcoIMBaHus)

BrimapuBanue (Hanpumep, i1t 00ecconruBaHmsi)

Herazamus, cymika

[loorpes, oxaxxaeHNe

T |TU|T|(TV|TW|TO|T|T|TO| T

I I/ |T|T|T|T|T| T

X |o|T|OMmmolojm| >

Cuctema TpyOOIpOBOAOB, IPOMEKYTOUHOE aKKYMYJIHPOBaHHUE, II0a4a IJ1aB-
HOH cpejibl

Haxomnnenune BHe crucTeMbl 00pabOTKH (€Cin He SBISIETCS] COCTaBHON YacThIO
JPYTHX CHCTEM)

CHa0OsxeHue XUMpearcHTaMun

ObopyioBaHue pereHepauuy 1 NPOMbIBKH

O6opyioBaHue Ui XMMOYHCTOK (TpaBJICHUS!)

OTBOJ MPOMBIBOYHOM BOJIBI M OCAJIKOB, BKJIIOYAs] HEUTpaIH3aIIHIO

VunorsaeHnue nuiama

Pacnpe;[eneHI/Ie HAarpeBaTCIbHbIX, OXJIAKAAOIINX U IPOMBIBOYHBIX CPCa

CHaOxenne paboueil cpejod YCTpOWCTB yIpaBJIeHHsI, PETyJIHPOBaHHS, 3aIIUTHI

TU|TW|T|TU|TV|TO|T|T| T

I T T ITIT|T|T|T| T

<|X|H|»w|oO|Tv|Z|

YcTpolcTBa yIIpaBieHYsl, pErYJIMPOBaHHs], 3ANUTHI

OcTanpHbie KoapI Ha cTynieHu F3 B rpynme PH ucnons3ytores mo coriacosa-
HMIO ¢ OTBETCTBEHHEIM 110 KK'S

HpOMe)KYTO‘lHaﬂ CHCTCMA oxna;x;[alomeﬁ BOJbI JIS IACPHBIX YCTAHOBOK

Cucrema Tpy060npoBoAOB (MCKIIIOUasi HACOCHYIO YCTaHOBKY)

HacocHast ycTaHOBKa IPOMEKYTOTHOTO KOHTYPA OXJIKICHHUS

[TpoMeKyTOUHBIN TETIIOOOMEHHUK

CHabxenue paboueil cpejoi YCTpOWCTB yHpaBIeHHsl, PETYIHPOBaHHS, 3AILUTHI

TU|T0|T0|T| 0|0

[Py [ GEPR I S Y S Y S Y S

<(X|g9|O|wm

YcrpoiicTBa yIpaBieHusl, pEryJIUPOBaHHs], 3AIUThI

OcTanpHble KoabI Ha cTynieHu F3 B rpynme PJ ncnons3yroTces mo corsjacoBa-
HMIO ¢ OTBETCTBEHHEIM 110 KK'S

O0paboTKa BOJIBI TPOMEKYTOUHON OXJTAXKIAAFOIIEH CHCTEMBI JUIS SICPHBIX
YCTaHOBOK
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

[ToaBon, pacupenenenne, Kpome 00pabOTKH cpex (€Cim He SBIISIETCS COCTaB-
HOM YaCThIO IPYTHX CHCTEM)

(DI/IJ'II)TpaI_II/Iﬂ, MCXaHHNYCCKasA 1 DJICKTPOMArHuTHad O4YUCTKA

Hacrimenre BO3qyXoM WIIH Ta3aMu

Ocaxnenne

I[O3I/Ip0BaHI/Ie KHCJIOTHI UJIK JPYT'UX pearcHTOB

Hounnblii 0OMeH (Hanpumep, AJisi 00eccoIMBaHusl)

BrimapuBanue (Hanpumep, A7t 00ecconrBaHmsi)

Herazamusi, cymika

ITomorpes, oxiaxaeHue

U |TU|TU|T0|0|T|T|T|TO| T

A AR RIAAR|RIARIARIR] N

X |o|T|IO|mim|ololm| >

Cucrema TpyOOIPOBOAOB, TPOMEKYTOUHOTO aKKYMYJTUPOBaHUS, [T01a4a I1aB-
HOU cpejibl

Hakormuienne BHe cuctemMbl 00pabOTKH (€ciiv He SBISETCS] COCTABHON YacThIO
JIIPYTHX CHCTEM)

CHa0xeHre XuMpearcHTaMu

O00pyI0BaHKE pEreHepalliy U IPOMBIBKH

O6opynoBaHue IJ1si XMMOYUCTOK (TpaBJICHHS)

OTBOJ1 MPOMBIBOYHOM BOJIBI M OCAJKOB, BKJIIOUasi HEUTpAIU3AIIUI0

YnnorHeHue nuiama

PacnpeaeneHHe HarpeBaTCIbHbIX, OXJIAXKAAOIINX U IIPOMBIBOYHBIX CPCI

CHabxenue paboueii cpejoi YCTpOWCTB yIpaBieHHsl, PETYJIHPOBAHHS, 3AIIUTHI

TU|T0|T|T0|T|0|T|T| T

AR RIARAR|R|IRIAR] A

< X|H|»wmO|v|Z2|

YcrpoiicTBa ynpaBieHusl, pEryJIUPOBaHHUsL, 3ALUThI

OctanpHbie Kol Ha cTyieHu F3 B rpynme PK ucnonb3ytores mo cornacoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

e

CucreMa NpoMEKYTOUHOW OXJIQKIAIOIIEH BOJIBI ISl TpPaHC(HOPMATOPOB

e

CuctemMa TpyOOIpOBOAOB.

E4E4ES

(@]fvs)

Hacocer

OctanpHble Koabl Ha cTyneHu F3 B rpyne PM ucnons3yrorcs mo coriacosa-
HHUIO ¢ oTBeTcTBeHHBIM o KKS

OxyagurenpHble Oanan (Tpanupan) (ecau He BXoaut B PAB)

PSA-PSZ — Ucnions3oBanue kox0B F3 o cOriiacOBaHUIO ¢ OTBETCTBEHHBIM 11O
KKS

O01ee 000PYI0BAHUE CUCTEM OXJIAXIAIOIICH BOIBI

PUA-PUZ — Ucnions3oBanue kox0B F3 1mo coriracoBanuio ¢ OTBETCTBEHHBIM 110
KKS

BcnoMorarenbHEBIE CHCTEMBI

LenTpanu3oBaHHOe CHAOKEHNE XUMpearecHTaMu

Cucrema IIprucMa U NprUroTOBJICHHUA CepHOﬁ KHCJIOTBI

Cucrema IIPUTOTOBJICHUS paCTBOPa COAbI

Cucrema ImpueMa 1 NpuroTOBJICHHUA HICJIOYN

Cucrema IpueMa 1 IpuroToBJICHUA THApa3nHa

Cucrema IpueMa 1 IpruroTOBJICHHUA aMMHUaKa

Cucrema IIPUT'OTOBJICHUS U3BCCTHU

Cucrema nprucMa U NprUroTOBJICHHUA COJISTHOM KHCJIOTBI

Cucrema npuema u npurorosieHus: pochonara (tum 1)

Cucrema nmpuemMa 1 IpUroTOBIEHHUS TIOBAPEHHOM con

Cuctema npremMa u npurotosienus Gocdonara (tum 2)

Cucrema IIpucMa 1 NpuroTOBJICHHUSA 3TaHOJIAMHWHA, XCJIAMUHA

Cucrema IMpucMa 1 NpUuroTOBJICHHUA KOAr'yJISIHTA

CucreMa npuroToBiieHHs: pacTBopa docdara

O O |0 1O O O O O 1O (O O 1O 1O 1O KO KO

olieleliellelielielielielelielielielel(e)
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CucreMa pUroTOBIICHHS PACTBOPA (IIOKYJIISTHTA

QCA-QCZ - Hcnonb3oBanue koa0B F3 1Mo cormacoBaHuIo ¢ OTBETCTBECHHBIM
o KKS

1®)

CHabyxeHre BO3IyXOM JIJIsl BEHTHJISIITNHN M ITHEBMOTPAHCIIOPTA
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

I{eHTpann3oBaHHOE MPOU3BOJICTBO CIKATOTO BO3AyXa

]_[eHTpaJ'II/BOBaHHOC pacnpeacjaCcHuC CXKATOro BO3ayxa

O O O

mimj|m

O|m| >

Cucrema BCHTWIALMHN U KOHAUITHMOHHUPOBAHUA

2018

OcranbHble KOIBI Ha cTymneHn F3 B rpynmne QE ncnone3yroTes 1o coriacoBa-
HUIO ¢ oTBeTcTBeHHBIM 110 KKS

O6uiee cHaOkeHNE BO3LyXOM ITHEBMOIIPHBOIOB

O O

[Tnomanku 00CTyKUBaHHS

17.02.16

QFA-QFZ — Ucnonk3oBanue ko11o0B F3 1o cormacoBaHuio ¢ OTBETCTBEHHBIM 110
KKS

@)

LleHTpann3oBaHHOE CHAOXKEHHME T'a30M 3aMKHYTBIX T'a30BbIX KOHTYPOB (B Kaue-
cTBe paboyeli cpenbl)

QGA-QGZ - Hcnoas3oBanne K008 F3 110 cormacoBaHnIO ¢ OTBETCTBEHHBIM
mo KKS

HpOI/ISBO[ICTBO BCIIOMOTaTCJILHOT'O Iapa

Cucrema noj naBieHueM (TOBEPXHOCTH HarpeBa)

Hecynye KOHCTpYKIUHU, KOXKYX

O6opynoBanue Uil OYMCTKY MIOBEPXHOCTEH HAarpeBa Ha CTOPOHE JBIMOBBIX Ta-
30B

30110- ¥ MUIAKOYJAJICHHE

Cucrema yaaneHus [IUTaka, CUCTeMa pa3rpy3KH U APEHUPOBAHU

ByHKepsl, TpaHCIOPTEPHI, MEJIBHHULIBI

CucremMa mUPKYISAIUN BOJBI KOTIIOB (BKIIFOYAs DJIEKTPOKOTIIBI)

['maBHas Tomnka (Takke U JJIs QJIEKTPOHATPEBa)

3ananpHbIe YCTPONCTBA (€CIIH CYUIECTBYIOT)

Cucrema IyThbeBOT0 BO3AyXa

Cucrema ra3oBoro rnogorpeBa (,Z[J'IH 3aMKHYTbIX CI/ICTGM)

OTBOJ1 TBIMOBBIX Ta30B (06€3 00paboTKN)

Mexanndeckoe MbUICYJIaBJIMBAHUC

O1eKTpOUIBTPHI

Mokpasi 0O4MCTKa IBIMOBBIX T'a30B, CKpYyOOepHI, BKIIFOUast yIaJleHue OTXO/I0B
(abcopOrmst)

Xumudeckast 00paboTKa KOTJIOBOH BO/IBI (BKITIOYAs 3JIEKTPOKOTIIBI)

Xumuyeckast 00paboTKa IIMOBBIX Ta30B, BKIIOYAs YAaJIeHHE OTXO0JI0B (HaIrpH-
Mep, CEPOOYHCTKA)

PeFeHepaTHBHBIﬁ HarpeBs AbIMOBBIX I'a30B

CHabxeHue paboueil cpe1oil YCTpOWCTB yHpaBIeHUsl, PETYIHPOBAHHMSL, 3aILUTHI

OO0l O O] O KKK O KKK

Irr r |r, r | I|T|T|IT|T|T|IT|IT|T|T|T| T |[T|T|T
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YcTpolcTBa yIIpaBieHYsl, pETYJIUPOBaHHUs, 3AIUTEI

OcranbHble KOBI Ha cTynienn F3 B rpynmne QH ncnonb3yroTcest mo coriacoBa-
HHUIO ¢ oTBeTcTBeHHBIM o KKS

LentpanuzoBanHoe razocHabxenue 1)

Cucrema nmojadn, XpaHeHUsI, TOJTYICHHsI KUCIOPOIa

Cucrema rnmogadu, XpaHCHUA, IOJTYUCHHU a30Ta

Cucrema rnogavun, XpaHCHusd, MOJTYUCHUA BOAOpOaa

Cucrema IPUTOTOBJICHUS U TOAAYU IICJIOYHN HA DJICKTPOJIM3HYIO YCTAHOBKY

O O O O O KO

[N [ SRR I S Y SN Y S [ S

mgo|O|m|>

Cucrema XpaHCHUS U TOAAaYM YIJICKUCIIOIO ra3d Ha 3JICKTPOJIM3HYKO YCTHOBKY

QJF-QJZ — Ucnonp3oBanue koa0B F3 o corimacoBaHuiO ¢ OTBETCTBEHHBIM I10
KKS

1) Ilomaya 3ammTHOrO rasa 1 cBapku - cmotpute SE. LlenTpanuzoBanHoe
ra3ocHa0KeHHe Juis KpynHbIX arperatos - cMorpure MK, ML, XK, XL.

CucTeMbl OXJIAKIAIONINX CPEJT IS HESISPHBIX YCTAHOBOK

QKA-QKZ — Ucnonb3oBanue koa0B F3 1Mo coryiacoBaHuio ¢ OTBETCTBEHHBIM
o KKS

KoHTypbl mUTATENHLHOMN BOIBI, apa, KOHACHCATA BO BCIIOMOTATEILHOM POU3-
BOJICTBE U PaCIpe/ICIICHUH napa

CucreMa MUTATEILHON BOIBI

w | >

Cucrema napa
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Cucrema KOHIEHCATa

CucremMa OYUCTKHU KOHACHCATa

OOGiee 000pyIOBaHKE /IS IPOU3BOCTBA U PACIIPE/ICIICHHS BCIIOMOTaTe b~
HOTO Tapa

Ol O OO

|t e

<| T [OO

YcrpolicTBa ynpaBlieHUs, PETYJIUPOBAHUE, 3AIUTHI

OctanbHbie KOBI Ha cTynieHu F3 B rpynme QL ucnoibs3yroTes 1Mo corjiacoBa-
HUIO ¢ 0TBeTCcTBEHHEBIM M0 KK S

CucteMa yBIaXHEHUS BO3yXa

QMA-QMZ — Ucrnionp3oBanue Koa0B F3 Mo cormacoBaHuio ¢ OTBETCTBEHHBIM
o KKS

HeHTpaJ'II/BOBaHHOC cHa0KEHHE CMAa30YHBIM MACIOM

Cucrema nmogaum TypOMHHOTO (CMa309HOTO) Macia

QO (O O

w| >

CucreMa 1moaayy M30JSIIIMOHHOrO Maciia

QSC-QSZ — Ucnonp3oBanue KoAoB F3 Mo corinacoBaHUIO ¢ OTBETCTBEHHBIM 10
KKS

Cuctema otbopa npob Jisi HesiIepHBIX YCTAaHOBOK

QUA-QUZ — Hcnons3oBanue ko0B F3 1o coriacoBaHHiO ¢ OTBETCTBCHHEBIM
o KKS

BcnoMorarenbHEIE CHCTEMBI (He CBsI3aHHBIC C OCHOBHBIM HpOI/I3B0)ICTBOM)

wnlwm

BeHTHIIHOHHBIE TEXHHYSCKHUE YCTaHOBKH BHE 30HBI AACPHOT0 O60py,Z[OBaHI/I5{

>|>

Bentuwisanus

2018

SAA-SAZ — Vcnonbs3oBaune KoaoB F3 1Mo coriacoBaHuIo ¢ OTBETCTBEHHBIM 10
KKS

OrtonureabHbIC YCTaHOBKH

CucteMa npsiMoi ceTeBoii Bosibl Ha codcTBeHHOe oTomieHue (CH)

Cuctema o0paTHOM ceTeBoi BoJibl codcTBeHHOro oTomieHus (CH)

0nununwm

W ||| W

O|m|>

Kanopudeps

SBD-SBZ — Ucnonb3oBanue K008 F3 110 corjiacoBaHuio ¢ OTBETCTBEHHBIM 10
KKS

CTaLII/IOHapHLIQ CHUCTCMbI TCXHOJIOTHYCCKOI'0 BO34yXa

HpOI/ISBOIICTBa TCXHOJIOI'MYECKOT'0 BO3ayXa

nunwm

(ellele

W |>

PacnpeueneHHe TEXHOJIOI'MYECKOI'0 BO3AyXa

OcranpHbie Koab!l Ha cTynieHH F3 B rpyme SC ncnoip3yroTes Mo corjacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

CranoHapHbIe CUCTEMbI OUUCTKH (€3aKTHBAIHOHHOE 000PYI0BaHUE CMOT-
pure B SR)

SDA-SDZ — Ucnonp30Banue KOI0B F3 Mo cOrtacoBaHUIO ¢ OTBETCTBEHHBIM 11O
KKS

CTaHI/IOHapHI)Ie CHUCTCMBI CBAPOYHOT'O I'a3a

SEA-SEZ — Ucnionp3oBaHue KOa0B F3 1o coriacoBaHUIO ¢ OTBETCTBEHHBIM 110
KKS

Cucremsl rasza JJIs o6orpeBa W CO)KMI'aHUs

SFA-SFZ — Ucnoas3oBanue koaoB F3 1o coriaacoBaHMIO ¢ OTBETCTBEHHBIM 110
KKS

CTaLII/IOHapHLIe IMPOTUBOIIOXKAPHBIC CUCTCMbI

Cucremeal BOASIHOT'O TOKAPOTYIICHHUSA HCAACPHBIX YCTAHOBOK

CucTeMbl BOISHOTO MOXKapOTYLICHUs! IePHBIX YCTAaHOBOK 1)

Hamopro-cTpyiiHbie (pacIbITUTENbHBIC) YCTAHOBKH JUISI HESIIEPHBIX YCTAHOBOK

HanopHo-cTpyiiHble (pacubuUINTENbHbIE) YCTAHOBKH JIJISL SIIEPHBIX YCTAaHOBOK 1)

PacnbunTenbHBIC YCTAaHOBKH

[lenotymenue

YcranoBkH oxnaxaeHus (TI0XKapoTyIICHHUs ) KPBIII pe3epByapoB U KOKYXOB Oa-
KOB

VriekucinoTHeie YCTAaHOBKH IMOXAPOTYIICHUSA

nunl u unnumunmnunum

OO O OOOOOOO

Xl © |mmolo|m|>

FaJ'IOHOBI:Ie, (bpeOHOBBIe YCTAHOBKH IOXAPOTYIICHUS
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

[TopomKoBEIe YCTAHOBKH MOYKAPOTYIICHHS

OOGiee 000pyIOBaHKE IS POU3BOJCTBA U PACIIPE/ICIICHHS BCIIOMOTaTelb-
HOTO mapa

@

YcrpoiicTBa yIpaBieHusl, pEryJIUPOBaHHUs], 3aLUThI

1) Ecm BBIZIEICHA B OTACIBHYIO CHCTEMY

OcranbHble KOabI Ha cTynenu F3 B rpynne SG ucnonb3yroTces Mo corjiacoBa-
HuUIO ¢ oTBeTcTBeHHBIM o KKS

Kpansl, mogpeMHbIE YCTPOKCTBA, TPAHCTIOPTHOE 000pyIOBaHHE

Kpansl, kpaH-0asiku CTallMOHApHBIE, dIIEKTPHYECKUE

KpaHLI 1 TaJii CTAIMOHAPHBIC, PYYHBIC

KpaHLI 1 TaJii ICPEABUIKHBIC, PYUYHBIC

JleGenkn

HanonbHbll TpaHCHOPT B 3AAHUSIX

nunumumumnumniumn

SRR RS

<|mm{g0O|m

X/n nytn

08.04.2019

OcranbHble Koabl SM* — ycnonp3oBanue KoqoB F3 1o coriiacoBaHUIO ¢ OTBET-
ctBeHubIM 110 KKS

JIndTe

SNA I'py3oBbic THOTHI

SNB Ilaccakupckue TUQThI

nunumnwm

2\ Z2\Z2|2

O|m|>

SNC I'py3onaccaxupckue JuGThI

OcranbHble Koabl Ha cTynenn F3 B rpynme SN ucnonb3yroTes Mo coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

Kene3noaopoKHBIN TPaHCHIOPT

JIOKOMOTHBEI

Barousr

)KCJIGSHOZ[OPO)KHBIG IIyTH

XKenesnomopokHbie myTH (eciu HemoctarouHo koja SPC)

nununumnunlum

TU|T0|T™0|T0|(T|T

m|o|O|m|>

Tpanc6opaepst

2018

SPC-SPZ — Ucnionp3oBanue K008 F3 110 coriacoBaHuio ¢ OTBETCTBEHHBIM 110
KKS

TpchnopT, CTPOUTCJIbHAA TCXHUKA

JlerkoBbie aBTOMOOMIIH

['py30BbIC aBTOMOOHIIH

ABTOKpaHbI

CrpowutenbHble MalIMHBI (3KCKaBATOPHI, TPEHAEPHI U T.11.)

nunumnumumiun

O O O O O KO

molO|m|>

CHe]_[I/IaJ'IBHble MCXAaHHW3MbI (CBapO‘IHBIe arperartbl, IIPULCTIbI U T.,I[.)

SQE-SQZ — Ucnoas3oBanue ko008 F3 1Mo cormacoBaHnio ¢ 0OTBETCTBEHHBIM 10
KKS

w

puj

HCXI/I, CKJIaabl, na6opaT0pI/H/1, COLIKy.TII:T6BIT B 30HC AACPHOIO O60py2[OBaHI/I}I

SRA-SRZ — Hcnons3oBanne ko108 F3 1Mo cornacoBaHuIo ¢ OTBETCTBEHHBIM I10
KKS

Lexu, ckiajipl, JAOOPATOPHH, CONKYJIBTOBIT BHE 30HBI SIIIEPHOTO 000PYI0BaAHHUS

O06opyT0BaHHE IIEXOB

O06opy0BaHUE CBSI3U

2018

HYHKTBI TCXHHUYCCKOT'O 06CJ'IY)KI/IBaHI/I$I

O6opymoBaHME CKIIAJOB M O€H303aIMPABOYHBIX CTAHIIHHA

O6opyioBanue 1abopaTopuit

o|OImMO|w >

CoumanbHO-0ObITOBEIE 00BEKTEI

UT cucteMbl 1 KOMIIIEKCHI

16.02.16

Cucremeal XpaHCHHUA U PE3CPBUPOBAHUA JAHHBIX

17.02.16

nnumununnununnum

clc|c|H|H|A|A]|A]4]|H

W |>

CucteMsl cbopa nHbDOpMaIUU

17.02.16

31aHus, COOPYKEHUS] U TEPPUTOPHUH

COOI)Y)KCHI/IH I CETCBOTO U PACTIPEACIIUTCIIBHOT'O YCTPOﬁCTB

cic|c

> >

3nanus, coopyxerus OPY




Meroanueckoe nmocodue mo npumeHeHnto KKS B OAO «®OPTYM». Yacts 2. Jluct 41

T
=

T
N

T
w

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

3maHus 3aKPBITHIX PACIPeyCTPOHCTB

3)13}11/1;1 AJI HCHTPAJIBHOI'O IUTAa YIIPABJICHU S

3)13HI/I$I KOMHpeCCOpHOI‘/'I AJI1 BO3AYIIHBIX BBIKJIFOUATEIICH

3maHus1, coopykeHus UIsl TpaHchopMaTopoB

Coopy:KeHHs I OTIOp M 000PYAOBAHHSI pacIIPeIyCTPOHCTB

CriericoopyxeHust

MocCTOBEIC M ACTaKaJHbIC COOPYIKCHUA

c|c|c|Ccic|c|c|c

>3 > > |2 > > >

N|<|X|IZ|O|mMO|m@

KananpHble coopyskeHUs

OctanpHbie KOl Ha cTyieHH F3 B rpyme UA HCIos3yI0TCs IO COoTiacoBa-
HUIO ¢ oTBeTCTBeHHBIM 110 KKS

UB COOPY)KCHI/IH JJI BblJa4Y1 DOHCPTHUU U obecreueHust COOCTBEHHBIX HYX]J

31aHue pacnpeaycTpoiucTB

CoopyskeHus Ui TpaHcOpMaTOPOB BHEITHUX MOTpeOUTENCH

CoopyskeHus Isl HU3KOBOJIBTHBIX TPpaHC(HOPMATOPOB COOCTBEHHBIX HYK

CoopyskeHus [UIsl BRICOKOBOJIBTHBIX TPAHC(OPMATOPOB COOCTBEHHBIX HYK]

CoopysxeHus 1uisi 6JI0YHBIX TpaHcHOpMATOPOB

CoopyskeHus JJisl TYCKOBBIX M PE3epBHBIX TpaHC(HOpPMaTOpoB

Coopy>xeHust 1Jis ciuBa 0TpabOTaHHOTO Maciia

Coopy:KeHUS IS IEPEeIBIDKCHHS TPaHC(HOPMATOPOB (PETbCOBBIC ITYTH)

3nanust 4711 MOHTaXa TpaHchopMaTopoB

Coopy>keHusi JUIsl TOKOBBIX ITHH (TOKOIIPOBOIOB)

CoopyskeHus [Jisl YCTAaHOBOK OXJIKJICHHUSI TpaHCHOpMaTOpOB

C |C|iCciCc|ic|c|cic|c|cic|c|c

W 00|00 W W ||| W

Z 2| XR|l<|T|Oo|mm|O|O|>

3maHus1, cCOOpyKEHUS ISl 000PYAOBaHUS aBAPUHHOTO ANIEKTponuTaHus (0e3
IIEHTPAIBHON OXJIaANTEIHLHON YCTAHOBKH)

Cc

w

0

3naHust, COOPYXKEHUS UIst 000PY0BaHMSI aBAPUIHOTO JIEKTPONUTAHUS (C LIeH-
TPaJIbHOM OXJIaIUTEIbHOM YCTaHOBKOI)

Coopy KeHHs CHCTEM TI0/1a4Hl TOTUIMBA JIJIsl aBAPUWHBIX HCTOYHUKOB 3HEPTO-
cHaOXKEeHUA

CrericoopykeHus

MocToBBI€ U 3CTaKaHbIE COOPYKEHUS

c|icic| c

W @

N|<|X| O

KanaspHble coOpyKeHust

OcranbsHbie KoapI Ha cTyrieHu F3 B rpymre UB ucnonp3yrores mo corinacosa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

Coopyxenus yisg CKY

3)_IaHI/I$I OJIOYHBIX IIUTOB YIIPABJICHUS

3)_IaHI/I$I LOCHTPAJIbHBIX, TVIABHBIX HIUTOB YIIPABJICHUSA

3ILaHI/I$I MCCTHBIX IITMTOB YITPABJICHUA

31aHus1, COOPY>KEHUS JUIsl YCTPONCTB M3MEPEHHS

3anus, COOPYKSHHS ISl M3MEPEHUS TTapaMeTPOB OXJIKIAIOMICH BOBI

CrericoopyxeHus

Mo CTOBBIC, 5CTAKa/ITHBIC COOPYIKCHUA

cicic|jcicic|c|c|c

ellelielielielielelielie)

N|[<|X|o|lr|O|m|>

KanasibHbBIE COOpYXKEHUS

OcranbHble Kol Ha cTyniern F3 B rpynme UC ucnonb3yroTes 1Mo corinacopa-
HHUIO ¢ oTBeTcTBeHHBIM o KKS

COOPYX(GHI/IH CHUCTCMbI TOIUIMBOTIOAAYH U YIAJICHHUA OTXOO0B

3manus A1 pa3rpy3KH TBEPLIX TOTUINB (BKIIIOYAs CHCTEMbI OTTAWBAHMS)

Cxi aabl TBEPAbIX TOILIUB

Coopy>keHus [UIsl TPAHCTIOPTUPOBKH TBEP/IBIX TOILIHB

COOPYDKGHI/IH JJI1 IOATOTOBKU TBEPABIX TOILIMB

Coopyx(eHI/m I IEPETPY3KU U Z[pO6J'I€HI/I$I TBCPAbIX TOIJIUB

Coopy>kenus u1st mpeobpazoBanus (razuMKannm) TBEPAbIX TOIUINB

Coopy>keHus [UTsl pa3rpy3Ky U MPUEMKH JKUIKAX TOTUTHB

CoopyskeHus UTsl XpaHEHUs! JKUIKUX TOTITUB

C |C|CiCc|c|icic|ic|c|c

m |mim|{mm{m|mm|m|m

r |le|ZT|®OmMmmo|m|>

31aHus, COOPYKEHUS JIJIS TPAHCIIOPTUPOBKH KHUIKUX TOIUIUB (Hampumep,
HaCOCHBIE)




Metoanueckoe nmocodue mo npumeHeHnto KKS B8 OAO «®OPTYM». Yacts 2. Juct 42

T
=

T
N

T
w

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

31aHus MOATOTOBKHA M 00paOOTKH KUIKOTO TOTIHBA

3)13HI/I$I AJid IprueMa, XpaHCHusA, moJgaqyun ra3oo6pa3H0ro TOILJIMBA

COOPY)KCHI/IH I TPAHCIIOPTUPOBKU F33006p33HOF0 TOIIJIMBA

3oi100TBAal

Coopy>keHus UIsl TPAHCTIOPTUPOBKH 30161

CoopyKeHUS JIsT OCAKICHUS 3061

3manus a1 00pabOTKH OTXOJIOB CIKUTAHUS TOTUIMBA

CrericoopyxeHus

Mo CTOBBIC, 5CTAKaAHBbIC COOPYIKCHUA

c|icic|c|cic|c|c|c|c

mim{m{m{m|m|m|m|m|m

N[<LIX|Z|IL|Clun|B|ZZ

KananbHble COOpYXKEHUS

OcranbHble KOIBI Ha cTynienn F3 B rpynmne UE ncnonb3yroTes mo coriacoBa-
HuI0 ¢ oTBeTcTBeHHBIM o KKS

(@

3aaHus IS o6pameHI/15{ C AACPHBIM TOIIJIMBOM U aKTUBUPOBaHHBIMHA 3JIEMECH-
TaMH

UFA-UFZ — Ucnionp3oBanue KonoB F3 mo coriacoBaHuio ¢ OTBETCTBEHHBIM 110
KKS

Coopy’KeHHs CHCTEM BOJOCHA0KEHHUS M KaHAJIM3AIIH

31aHusI, COOPYKEHHMSI IJIS MOJJa4u ChIPOX BOJIbI

3naHusi, COOpPY)KEHHsI YCTAHOBOK 00eCcCOIMBaHHMs

3anus, COOPYKEHHS IJIsl CUCTEM HEHTpaTu3aluu

3IL3HI/IH, COOpPYKEHUA IJId CUCTEM IOAa4YU1 BOJAbI JJIA MOXKAPOTYIICHUA

3maHus1, COOpY>KEHUS ISl TTOAaYU IUThEBOM BOJBI

Coopy>keHus TMBHEBOW KaHAJIM3AIUU

CoopyKeHUS IJIs1 OUUCTKH MOATUTOYHON BOJIBI FPaIUPEH

KO&I‘yHSIHI/IOHHI)IC KaMCpbl CMCIICHU

KoarymnsiionHsle cOOpyKeHHsl, KOaryJIsITOPbI

PesepByapbl 0UMILIEHHON BOJIbI

OTCTOMHHUK IIJIaMa

CoopyKeHust IS yAaJIeHus IiaMa

Cknazn nnrama

3)_IaHI/I$I, COOPYIKCHUS IJId YIAJICHHUA CTOKOB

CoopymeHHsI JJI1 OYUCTKH CTOYHBIX BOJ

CnencoopyxeHust

MocToBBbI€, 3cTaKaJHbIE COOPYKEHHUS

ciCcC|Cc|ciCc|Cc|c|c|c|c|cic|c|c|c|c|c|c|c
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N[<|X|<|Cc|BlO|v|Z|r|R|l<|T|O|m|m|T|>

KanaspHble cOOpyKeHUs

OctanbHbie Koabl Ha cTyrieHH F3 B rpyme UG Hemons3yoTest o corliacoBa-
HUIO ¢ OTBETCTBEHHBIM M0 KK S

CoopyskeHue JyIsl TPATUIIMOHHON BBIPAOOTKH TeIljia

KoTenbHbIH 11€X, KOTEIBHBIC

ByHkepHoe oTaeneHue

COOPYX(CHI/IH JJId IoAavuy BO34yXa B KOTCJI

JpiMoBas Tpy0Oa, BKIIOUasi ra30X0bl

COOPY)KeHI/ISI JJI1 OYMCTKH JBIMOBBIX I'a30B

CoopyXeHus I XUMHUIECKOW 00pabOTKHM TBIMOBBIX Ta30B (€CITH OTIAEIHHO OT
COOPY>KEeHHI

CoopyKeHus Ta30CepOOUUCTKU

CoopyKeHus IS TTOIOTPEBa THIMOBBIX Ta30B

Coopy:xeHus s TTOABOJIAa TyTHEBOTO BO3MyXa (HaIpuMep, I BEHTUISATOpa
JYTHEBOTO BO3/IyXa)

CoopyskeHus JUIsl MPOYBOYHBIX cpe/l (II1aMa) KOTJIOB

CrericoopyxeHus

MocToBBI€, cTaKaTHbIE COOPYKEHHUS

c|Ccic|ic| C |[CciCc| C |c|cic|c|c|c

I T T T ||| T |[Z|T|T|IT|IT|T

N<[X|S| < |c|d| » [o|Zz|r 7>

KaHnanbpHble COOpYKEHUS

OctanbHbie KOl Ha cTynieHu F3 B rpymie UH ucmons3yroTes o coriiacosa-
HHUIO ¢ oTBeTCcTBEHHBIM 10 KKS
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

3,I[aHI/I$[, COOPYKEHUA IJI1 OCHOBHBIX CUCTEM Ha AACPHOM TOIIIMBE

UJA-UJZ — Ucnionp3oBanue koa0B F3 110 coriiacoBaHuio ¢ OTBETCTBEHHBIM 10
KKS

3,I[aHI/I$[, COOPYKEHHUA AJId BCIOMOT'aTCJIbHBIX CUCTEM ﬂ,[[CpHOfI YCTaHOBKH

UKA-UKZ — HUcnionb3oBanue koxoB F3 1o coriacoBaHNIO ¢ OTBETCTBEHHBIM
o KKS

COOPY)KCHI/IC AJid TapoBOTro, BOASAHOI'0, ra30BOT'0 TPAKTa

3,I[aHI/I$[ JJIA INTATCIbHBIX HACOCOB

3maHus aJ1s aBapuitHOM TOIaY1 TTAPOBHIX, BOJSHBIX 1 T'a30BBIX CPEl

3maHud IJI CUCTEM KOHJEHCAaTa

31aHus 1719 OYMCTKH KOHAeHcaTa 1)

CoopyskeHus JIsl CHCTEM aBapuiiHOTO cHaOxeHus 1)

[l'unporexHuYeckue coopykeHus (IIOTHHBI)

CrencoopyxeHust

MocToBBbI€, 3cTaKaJHbIE COOPYKEHUS

cic|lc|icic|c|c|c|c|c

o o 1 ot ot

N(<|X|Z/m|T|O|w| >

KananpHble coopyKeHuUs!

1) Ecnu cymiecTByeT OT/IeIbHO

OctanpHbie Kol Ha cTyrieHu F3 B rpyme UL ncmonbs3yroTes 1mo coriiacoBa-
HUIO ¢ 0TBETCTBeHHBIM 1o KKS

CoopyskeHue 1Jisi TypOoarperaroB

MaiuHHBIH 3a1 111 TapoTypOMHHBIX arperaTtos

Mammassii 3an st ' TY

baiHs BeTpoycTaHOBKH

2018

MaiuHHBIH 3211 1711 THAPOTYPOUH

MaluvHHBIN 3371 JJIsl OUTaTENbHbIX arperaTon

MalrHHBIN 3a71 AU3EJbHbIX arperaroB

ManHHBIHN 3211 JJISI KOMIIPECCOPHBIX YCTAHOBOK

ManHHBIHN 3211 JJIS1 YCTAHOBOK C I'a30BBIM JIBUT'ATCJIICM

@DyH/IaMEHT BETPOYCTAaHOBKHU

2018

CriericoopykeHus

Mo CTOBBIC, 5CTAKa/IHBIC COOPYIKCHUA

c|c|ic|c|ciCc|c|c|cic|c|c|c

S EFSE RS RS R R RS RS
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KanasipHbIe COOpYKEHUS

OcranbsHbie KOBI Ha cTyIieHu F3 B rpyme UM ncnonb3yroTces 1mo coriiacoBa-
HUIO ¢ OTBeTCTBEHHBIM M0 KK S

CoopyskeHHue cUCTeMbl CHAOKEHHSI SJHEPrhell Ha COOCTBEHHBIE HYKIBI H COOPY-
KEHUsI TeIuIoceTen

TeroBble KaMepbl

Pezepn

Pezeps

HeHTpaJ'ILHBIC TCIUIOBBIC ITYHKTBI

Peseps

Pezepn

IToBbICcUTENBHBIE / TOHU3UTENILHBIE HACOCHBIE CTaHIIMH

CriericoopykeHus

Mo CTOBBIC, 5CTAKa/ITHBIC COOPYIKCHUA

cicic|icicic|jc|c|c|ic| c

Z2Z2Z21Z21Z22|1Z21212\12| Z

N|<|X|T|mim|lglo|m|>

KananpHble cOOpyKeHUs

OcTanpHbie KoabI Ha cTynieHu F3 B rpyne UM ncnonbs3yroTces mo coriiacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

COOpymeHI/IH JJIs1 CUCTCMbI oxnaxmafou_{eﬁ BOJBI

Kanan 3a60pa oxmaxaaroiei BoJIbl

Kanau 3a60pa BOJIBI [7151 BCHOMOTATENBHBIX IeJei

Coopy:xeHus 3a00pa OXJIaKIAI0MEH BOIBI

Coopy:xeHust 3a00pa BOJABI T BCIIOMOTATEIBHBIX TEICH

O4KCTHEIC COOPYIKCHHUA oxnaxq[a}omeﬁ BOJBI

c|cic|jic|c|Cc|c

TU|T0|TU|T0|T0|T|T

< |IT|O0O|m|>

O4KCTHEIC COOPYIKCHHS BCIIOMOT! aTelbHON BOJIbI
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

Coopy:KeHUS JIsT OYUCTKH TOTIOTHUTENBHON 0XJIa)KIatoMIeH BOABI IPaTupeH

ITonBoasmui kKaHaJ OXJIaXKAArOIIEH BOIbI

IloaBomsmiuii kaHAJI BCOOMOI'aTEIbHOM OXJIAXKIAIOIEN BOIBI

3nanne Onoornaeckoi 00paboTKu

Kanan npoMbIBOYHOM BOJIbI

3aHus A1 OYUCTKH MPOMBIBOYHOM BOJIBI

CrericoopyxeHus

MOCTOBI)IG, OCTAKaAHBIC COOPYIKCHUA

cicic|jc|cic|c|c|c

TW|(U|TV|™TW|TO|T0|0|T|T

N|<L|X|H|»n|O|T|Z|r

KanasibHblE COOpYXKEHUS

OctanpHbie Koapl Ha cTyrieHH F3 B rpynme UP mcnone3ytores mo cornacoBa-
HUIO ¢ 0TBeTcTBeHHBIM o KKS

COOPY)KCHI/IH JJIs1 CUCTCMbI oxnaxq[anmeﬁ BOJBI

3naHus IS HACOCOB OXJIAXKIAIOIIEil BOIBI

3maHud OIS HAaCOCOB BCIIOMOTaTEILHON OXIaXKIAIOIEeN BOIEI

CoopyrKeHus ISl IePeIryCcKa OXJIAXKAAI0MIEH BOIbI, THAPO3aATBOP

Kanan cToka mpoMBIBOYHOM BOJIBI

bacceiln oxJyiaxkaronieil BoJibl, BKIKOYas €€ adpaluio

3panus A geaspaluu OXJIaKIA0LEd BOAb

IIpoMeKyTOUHBII 6acCeHH BCIIOMOTATEILHOM OXJIAXKIAIOIICH BOJIBI

HaxonurenbHblil 6OacceilH BCIIOMOraTeIbHON OXJIaXK AAOIIEN BOIBI

Kanai cOpoca oxJaKIaronei Bobl

Kanas cOpoca BcioMoratelibHOM 0XJIaK/IAI0IICH BOJIbI

3aanusi, cCOOpY>KEHHsI NOJA4YH OXJIAXKIAOUIEH BOJIbI

31aHusI, COOPYKEHHMsI OJ1a4l BCIOMOTaTeJIbHON OXJIXKIAt0IIEe BOIBI

Kanan mogaun oxJia)kaaromei BOIbI

Kanan nogaun BcrnoMoraTeabHOM OXJIaKJAIOIIEH BOIBI

3maHus1, coopyKeHUs cOpoca OXJIaXKIAOIeH BOIBI, BKITFOYAs €€ adpalnio (eciu

MMEIOTCS)

3maHus A1 NCKYCCTBEHHOM a’3paliii OXJIaKTIAroNeld BOIBI

WHXEKITMOHHBIE COOPYKSHHS JITISl IEPEKAYKH OXJIAKIAIOMIEH BOIBI

CriericoopykeHus

Mo CTOBBIC, 5CTAKa/IHBIC COOPYIKCHUA

c|CcC|Cc|Cc|C| C |Ccjlc|ic|c|ic|c|cic|c|c|cic|c|cic

OO0 O KKK KK IO KOO IO KO IO KO

N|<|X|SI<| c |[d|un|mlo|o|Zz|Z2r | X|<|T|o|wm|>

KanasipHbIe COOpYKEHUS

OcranbHble KObI Ha cTyniern F3 B rpynmne UQ ncnonb3yroTces 1Mo coryiacoBa-
HHUIO ¢ 0TBeTCcTBeHHBIM o KKS

Coopy KeHUs [Isl CHCTEMbI OXJIAXKTAIOIIEH BOIBI

['pagrpHu (OCHOBHAS OXJIXKIAOMIAs BOJA)

I'panupHu (BcoMorartenbHasi OXJIaKAaoLias BoJa)

I'panupHu (TeXHOJIOrMYECKas OXJIAXKIAI0Iasi BOJA)

3anns HACOCOB IpaupeH (OCHOBHAS OXJIAXKIAIOIIA BOJIA)

3}_IaHI/I$I HACOCOB I'paIMPCH (,Z[OHOJ'IHI/ITGJ'IBHEUI OXJIaXKaaromas BO,Z[a)

3}_IaHI/I$I HACOCOB I'paIUPCH (TeXHOJ’IOFH‘leCKaH OXJIaXXaaromas BO,Z[a)

CTpouTenbHbBIE COOPYKEHUS, 00HETUHSIONINE TPaTUPHU

CoopyskeHHsl CTOKa rpaiupeH

Kanan croka rpanupex

CoopyskeHus BO3BpaTa B IpailupHU

Kanas Bo3BpaTa B rpaupHH

Coopy>keHusi KOJIJIEKTOpa IpajupeH

Coopy>kenusi OaliacoB rpaiupeH

CoopysxeHus oTpabOTaHHBIX CTOKOB I'paIupeH

Kanan croka rpagupex

CriericoopyxeHust

MocToBBI€, cTaKaTHbIE COOPYKEHHUS

c|Cc|Cc|iCciCc|Cc|c|c|c|c|c|c|ic|c|c|c|c|c|c

(000000000000 000000

N|<|XO|o|Z|IZ|rR|~|T|O|MmMO|O|m@|>

KaHnanbpHble COOpYKEHUS
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

OctanpHbie Koab!I Ha cTynieHHu F3 B rpymre UR ucnonp3yrores mo cormacosa-
HuIO ¢ oTBeTcTBeHHBIM o KKS

Coopy:KeHue IJisl BCIIOMOTaTeIbHOM YCTaHOBKHU

3maHus A BEHTIISAIIMOHHBIX YCTaHOBOK

3,I[aHI/I$[ JJI OTOIMUTEIIBHBIX YCTAHOBOK

31aHus Ul yCTaHOBOK pabodero Boayxa

3/1aHus HACOCOB MOXKAPOTYIIEHUS

CoopyskeHus JUIsl CKUTaHUsI Mycopa

3gaHns MaCTEpCKUX M CKIIAZ0B

3naHus MaTepHaTbHBIX CKIaI0B

3nanus 1abopaTopuid

CrericoopyxeHus

MocTOBBbI€, 3CTaKaIHbIE COOPYIKEHUSI

c|cic|c|icic|c|c|c|ic|c|c

nunmununinmunnin|nlum

N| <[ X|<|ClH|T|O|0O|m|>

KananbHble cOOpyXKeHUs

OctanpHbie KOl Ha cTyieHH F3 B rpynme US ucnonp3ytotes mo cornacoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

Coopy:KeHue 115l BCIIOMOTaTeIbHOM YCTaHOBKHU

ciC

|

>

31aHne YCTAaHOBOK CUCTEM CHAOXeHUS (IIPOIHX)

Cc

—

W

Coopy>KeHUs IEHTPATN30BAHHON YCTAaHOBKH OXJIKJArOIIeH BOIBI (U1 He-
SIIEPHBIX YCTaHOBOK)

CoopyKeHuSs IIEHTPATU30BaHHON YCTAHOBKH OXJIAXKAAIOIIECH BOBI (114 Sep-
HBIX YCTaHOBOK)

31aHue I KOMIOPECCOPOB

Coopy KeHHs [ICHTPAITN30BaHHOHN YCTAHOBKH Ia30CHA0KEHUS

3manue qId BCIIOMOraTeIbHOM KOTEILHOM

JsiMoBas TpyOa

3,HaHI/Ie HACOCHOH JKHIKOI'o TOIJIMBA

CoopyKeHUs IS KUJIKOTO TOTUINBA

CoopysKeHus JUIsl XpaHEHHUs] XUMPEareHTOB

CriericoopykeHus

MOCTOBBIG, OCTAKAAHBIC COOPYIKCHUS

c|icic|ic|icic|c|cic|c| c

|| ||| 4

N|<L|X|»n|rr|R|l<|ZT|O|T| O

KanasipHbIe COOpYKEHUS

OctanpHble Koabl Ha cTynieHu F3 B rpynne UT ncnone3yroTes o coriacopa-
HUIO ¢ oTBeTCcTBeHHBIM o KKS

Cc

c

[ITaxTHOE COOpYKEHHE

UUA-UUZ — Hcnrone3oBaHue konoB F3 110 coriiacoBaHUIO ¢ OTBETCTBEHHBIM
o KKS

CoopyxeHue 1151 XUMHYEeCKON OUHUCTKH JIBIMOBBIX Ta30B

31anne TerI000OMeHHUKA

3}_IaHI/Ie BCHTUWJIATOPOB ABIMOBBIX I'd30B

3}_IaHI/Ie OYHCTHUTCIII OTMBIBKH JTBIMOBBIX I'da30B (XI/IMI/I‘ICCKI/Iﬁ peaKTOp)

3manne s QTMTUBHOTO WM a0COPOITMOHHOTO KOHTYPOB

31aHue 1oAYy PeareHToB, BKI0Yas nepepaboTKy, CKIIaJMpOBaHHE

C |C|CciCc|c|Cc|C

m (moO|O|m|>

3}_IaHI/Ie JJIA YCTAaHOBOK CIr'ylICHUS, O6G3BO)KI/IB3,HI/I$I, CYUIKH U 6pI/IKCTI/IpOBaHI/IH
TBCPALIX OTXOJ0B

31aHue, COOpPYKEHUS ISl TPAHCTIOPTUPOBKH, CKIIaINPOBAHUS, IEPETPY3KH
TBEPABIX MPOAYKTOB

3}_IaHI/Ie JUIA XPpAHCHUSA U pa6OTLI C KaTaJIM3aTOpaMun

CrericoopyxeHus

MoCTOBBIE ACTaKaJHbIE COOPYIKECHHUSI

cicicic| c

< KKK < | < KKKKKLKIKIK

N <IX|Z| T

KanasibHbBIE COOPYXKEHUS

OcranpHbIe KOABI Ha cTyniern F3 B rpymnme UV ucnons3ytoTest 1Mo coriacoBa-
HuUIO ¢ oTBeTcTBeHHBIM o KKS

X

31aHus1, COOPYKEHUS [T BHEITHUX YCTAHOBOK (OTHOCSIINXCS K DJIEKTPOCTaH-
IIAN)
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

CriericoopyxeHust

MocToOBEIC 3CTaKagHbBIC COOPYIKCHUS

c|Cc|C

XXX

N |<|X

KananpHble coopyskeHUst

OctanpHbIe KOaBI Ha cTyieHH F3 B rpyme UX HCIoms3yIoTes IO CoTiacoBa-
HUIO ¢ oTBeTcTBeHHBIM 110 KKS

COOPY)KCHI/IC BCIIOMOI'aTCJIbHOT'O HA3HAYCHM

3)13HI/I$I KOHTOp U COHKYJ'IBT6BIT3

CaHuTapHO-OBITOBBIC 3JIAHHS

3nanus yrpaBiaeHUs

31aHust CTOJIOBOM

IIpoxonnslie

KOHTpOJ'II)HO-HpOHy'CKHI)IC ITYHKTBI

WudbopMaiinoHHbI LEHTP

YueOHBIC TYHKTHI

MennyHKTbI

JIokoMOTHBHOE €TI0

3/1aHus IPOTUBOMOKAPHON OXpaHbl

lapaxu

ABTOMacTepCKHe

ABTO3aHpaBO‘-IHI)IC CTaHIIMH1

CrericoopykeHus

MocToBBI€ 3CTaKaIHbIE COOPY KEHHUS

c|Cc|Cc|Cc|CciCc|c|c|c|c|c|c|ic|c|cic|c|c

<|=<|<|=<|=<|<[=<]<]<]|=<]|<]|<|=<|=<[<[<]<]<

N[<|X|»w|DO|o|Z|«|T|Omm|TlO|m|>

KananbHble coopykeHust

OctanpHbie koAbl Ha cTyieHH F3 B rpymme UY HCIoNB3yIoTes IO CorliacoBa-
HUIO ¢ OTBETCTBeHHBIM 1o KKS

CoopyskeHue Il TPAaHCIIOPTa, 03€IEHEHUS U IPYTUX LeTei

Joporu Ha TeppuTopur 00beKTa (BKII0UYAsl OTHOCSIIIMECS K HUM CTPOSHHSI)

[Tnomanku, ABOPHI

CTOHHKI/I, BKJIIO4Yasi OTHOCAIIUECCA K HUM HOCTpOﬁKH

Kene3HoopoxHBIE COOPYKEHUS

CoopyskeHus sl KpaHOBOT'O U IMOABEMHOr0 000pY10BaHUS

Coopy>xeHust 1J1sl CY10B

Penepsbl

2018

Orpajia u BopoTa

Oszenenenue (BKJIIOYasi HOCTPONKH)

Coopy>keHusl UIsl CHIKECHUSI YPOBHSI LIIyMa

31aHus, 3aIIUIICHABIE POTUB BO3ICHCTBUS H3BHE

CoopyskeHus [UIsl 3aIIUTHL OT HABOTHEHUHA

CoopyskeHus Ul YKpeIieHHsI 0eperoB

Coopy>keHus UIsl pETYIUPOBKH YPOBHS BOJIBI B BOJIOEMAxX

Coopy:KeHusl 1151 TPUCTaHEeH

Bonropessl

CB00OJIHBIE YYACTKH TEPPUTOPUH

3nanue Jy1s HaOMOACHUS 32 MECTHOCTBIO (JUISI MOHUTOPUHTA OKPY KaroIIeH
CpeJibl)

Kunnie J0Ma, IMOCCJIKH, KEMITMHT'H

CrericoopyxeHus

MoCTOBBIE ACTaKaHbIE COOPYKEHHMS

c|Cc|Cc|C| C |CciCc|jc|cic|c|cic|c|c|c|c|c|c|c|c|c|c

NINININ| N ININ|NINININININNNININN|NIN[N|NIN

NI<|X|S| € |d|lun|olo|T|Z2|Z|r|X|<|T|e|m|moO0|>

KanasibHbBIE COOpYKEHUS

OcranbHble KOIbI Ha cTynienn F3 B rpynne UZ ncnonb3yroTes 1o corjiacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 1o KKS

Y cTaHOBKM I BO30OHOBIISIEMBIX BUOB SHEPTHH

WAA-WZZ — Vcnionb30BaHuE 110 COIIACOBAHUIO ¢ OTBETCTBEHHBIM 10 KKS
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F1 | F2 | F3 DOyHKIUOHAJBbHBIE KOAbI. OnncaHue Aata Hhe-
HEHU

X KpymHbie arperatsl (HO He OCHOBHBIC MAIITHHHBIC arperaThl)

X A [TapoTypOHHHBIE YCTaHOBKH

X | A | A | llunuHap BBICOKOTO JIaBICHHS

X | A | B | HwmHOp cpeqHero JaBiacHMs

X | A | C | lunuHAp HU3KOTO AaBJICHUS

X | A D | IoamumHUIKA U OTIOPHI

X | A | G | KonzaeHcalmoHHas yCTaHOBKA

X | A | H | Cucrema paboueit BojibI (eciu CyIiecTBYeT oTaenbHo o MAJ)

X | A | J | Cucrema BakyyMa (9:KEKTOpHAsI CHCTEMA)

x | Al k yCTpOj/'ICTBO Mepeavn yCHINA OT CHIIOBOH K pabodel MalnHe, BKITFOYast
YCTPOMCTBO BaJIOMOBOPOTA

X | A L | CucreMbl qpeHaxe U BO3AYIIIHUKOB

X | A | M | Cucrema orcoca napa u3 YIDIOTHEHHH

X | A | N | bafirtac, BKiItouast BIPBICKH

X | A | P | bafimac Hu3Koro napieHus (peIyKIIHOHHAS YCTAHOBKA)

X | A | Q | Cucrema ynanenus Bo3ayxa (ecnu pazaenera ¢ MAL)

X | A | V | Tlonaya cMa304HBIX Cpej

X | A | W | Cucremsl yIIIOTHSAIOWIETO, TPEIOIIET0, OXJIAKIAIOIIETO mapa

x | Al x Hesnexrpudeckoe 060pynoBaHue YIIPaBICHUS, PETYINPOBAHUS U 3AIIUTHI,
BKJIIOUAs 1oJ[aqy paboydeid cpeibl

X | A | Y | Dnekrpudeckoe 000pyi0BaHHE yIIPaBICHHS, PETyIMPOBAHHUS M 3alIUTHI
OcTanpHbIe KOABI Ha CTyIIeHH F3 B rpyme XA HCITONB3YIOTCS TI0 COTJIacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

X | B ["a30TypOMHHBIC yCTaHOBKH

X | B | A | Porop TypOuHBI U KOMIIpeccopa B 00IIeM KOpITyCe

X | B | B | Kopmnyc u potop TypOHHEI

X | B | C | Kopmyc u poTop KoMmpeccopa

X B D | [lommwImHAKH U OTIOPHI

X | B | H | Cucrema yIjIOTHSIIOIIETO U OXJIAXK/IAIOIIETO ra3a

X | B J | IlyckoBoe yCTpOHMCTBO

x | B | K YcrpoiictBo MEPENIan yCHis oT CHJIOBOM K pabodeli MalnHe, BKIIIOYas BaJIO-
ITOBOPOTHOE YCTPOMCTBO, YCTPOWCTBO MPUBO/JIA

X | B L | DxekTopHas cuctema, CHCTEMa XOJIOJHOTO ra3a (st pa30MKHYTOH CXEMBI)

X | B | M | Kamepa cropanus (HarpeB u C)KHraHHe ra3a)

X | B | N |IlonBoxa TommmBa (3KHIKOTO)

X B P | llogBox TommBa (ra3000pa3HOTO)

X B Q | IlogBoJ pacTOmmOYHOTO TOIUTHBA (€CIH CYIIECTBYET OTJENIBHO)

X | B | R | Cucrema orpaboTaHHBIX Ta30B (sl pA30MKHYTOH CXEMBbI)

X | B | S | Cucrema akkyMyJarpoBaHusl (HaKaIIMBaHUsI)

X | B | T | Arperar BeipaboTKu pabouero rasa, BKJIOUYasi KaMepy CrOpaHus

X B U | Cucrema 100aBKH TOILINBA

X | B | V | llomaya cMa304HBIX Cpej

X | B | W | Cucrema yItoTHSIIOIIETO Macjia

x | B | x Heanextpudaeckoe 000pyioBaHre yIpaBiIeHUs, PETYJIMPOBAHNS U 3aIUTEHI,
BKJIFOYAs Tofiaqy paboyeid cpeibl

X | B | Y | Dnekrpuueckoe 000pyioBaHNE YIPABICHHS, PETYIUPOBAHHUS, 3aIIIUTHI
OctanpHble Kol Ha cTynieHu F3 B rpymme XB ucnonp3yoTces mo coriacoBa-
HHUIO ¢ 0TBeTCTBeHHBIM o KKS

X | E I'mapoTypOMHHBIE YCTaHOBKH
XEA-XEZ - Ucnoas3oBanue kogoB F3 1mo corizacoBaHUIO ¢ OTBETCTBEHHBIM 110
KKS

X | Jln3enbHbIC YCTaHOBKH

X J A | JIBurarein

X 11 B | Haruerarenb, BeHTWJIATOD

X | J | G | OxynaxneHue )KUJIKOCTH
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DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

[TpoMexyTouHOE OXJITKACHHE BO3AYXOM

YCcTpoiicTBO Nepeaun YCWINS OT CHIIOBOM K paboyel MalluHe

CucremMa TOIIIIMBA

YcTpoiicTBo mycka (Takke MaXOBHK)

Cucrema BcachIBaHHSI M3 aTMOC(HEPHI

CucreMa BBIXJIOIHBIX Fa30B

ITogaya cMa304HBIX Cpex

Ilogaua cpea AJid CUCTEM YIPABJICHUS, PCTYJIUPOBAHUA U 3aIUTHI

XX XXX XX | XX

[ S (Y GNP i GNP Y SR I S [ SR I S [ SRR Y Y

<|X|<L|mO|v|Z|R|T

YcrpoiicTBa yIpaBieHUsl, PETYIUPOBAaHUS U 3aIUThI

OcTanpHbIe KOABI Ha cTyIIeHH F3 B rpymme XJ ucnonp3yroTes mo corjiacoBa-
HUIO ¢ 0TBeTcTBeHHBIM o KKS

['enepatopHbie YCTaHOBKHU

Kopmyc reneparopa, BKiIro4asi CTaTop U pOTOp, BKITFOYAst BCe BCTPOSHHBIE
YCTPOHWCTBA OXJIAXKICHIS M YPABHUTEIIBHBIN O0aK

Bo30yxnenne

[ToAIMITHUKY U OIIOPBI

A AR XA

n |O0| >

KunkocTHoe OXJTaXICHHUE KUIKOCTEH (KpOMe OXJIaKICHUS MaCIOM), BKITIOUast
MIPOMEKYTOYHBIN OXJIaTUTENh

l'azoBoe oxnaxaenue (kpome oxnaxacHus azotoM (N2)), BKIroUas oxiax/ie-
Hue BogopoaoM (Hp) u yriekucibiv razom (CO2)

OxJakIeHHe a30TOM, BKIIFOYAast €ro Noaqy

BrixnomnHas razoBasi cucreMa (GCJ'H/I OHa BBIINIOJIHCHA OTACIBHO OT U

Crcrema oxJ1aXJaronIero Macia, BKIII04ast €ro NoABOX ¥ MPOMEKYTOYHbIE KOH-
TYPBI OXJIQXKICHHUS

[Toaya cMa304HBIX Cpej (€CIM CYLIECTBYET OTAENBHO I TeHepaTopa)

CucteMa yIUIOTHSIIOIIETO Macia, BKJIIoYas [oJady U MOATOTOBUTENBHYIO yCTa-
HOBKY

X X X X [ X|X] X | X [X|X| X |X

Al AN (R RN (|XRIAR A

< = K| c o] ©

YcTpolicTBa yIIpaBJIeHUs], PETYIUPOBAHUS U 3aIUTHI

OctanpHble KoabI Ha cTyneHu F3 B rpymnme XK HCIoNb3yI0TCs MO coryiacoBa-
HHUIO ¢ oTBeTcTBeHHBIM 0 KKS

DJeKkTpoaBHUraTeibHas YCTaHOBKA (TaK)Ke MOTOP-T€HEpaTop)

Kopmyc MoTopa, MOTOp-reHeparopa, BKJIF0Uasi CTaTop U POTOP

Bo30yxaenue

HOILIHI/IHHI/IKI/I 1 OIIOPLI

|

m (O0|>

KuakoctHoe oxnaxkaeHue (KpOMe OXJIAXKICHUS MaclioM), BKITFOYAast TPOMEXKY-
TOYHBIN OXJIQUTEID

l"azoBoe oxmaxaenue (kpome oxiaxkaeHus a3otoM (N2)), BKIToUast oxJiax;e-
Hue BoaopooM (Hy) u yrirekucibim razom (COy)

OXJ'Ia)K}.'[eHI/IC a30TOM, BKJIKO4Yas €ro rnogavgy

BrixnomnHas razopasi cucteMa (CCJ'II/I OHAa BBINTOJHCHA OTACJIBHO OT U )

Cucrema OXJIAXKACHHS, BKIIIOYas NPOMEKYTOUHBIC KOHTYPBI OXJIAXKACHHUA

| ol I

ITogagya cMa304YHBIX cpel (€CIM UMEETCsl OTACTBHO I SIIEKTPOMOTOPHBIX
YCTaHOBOK)

—

Cucrema yIUIOTHSIFOILETO Maciia, BKJIIOYas oJady 1 MOJrOTOBUTEIbHYIO yCTa-
HOBKY

X| X | X [X|X[X] X | X [X|X|X]|X

—

<l = | < |clolxz| ©

YceTpolcTBa yIpaBJICHUsI PETYJIUPOBAHMSL U 3ALLIATHI

OcranbHble KOIBI Ha cTyneHn F3 B rpynmne XL ncnonb3yroTes 1o corjiacoBa-
HUIO ¢ 0TBeTCTBEHHBIM 1o KKS

Ob6mIee yCcTpoHCTBO

DyHIaMEHT

OO0nIoBKa

Onopsl, OCHOBaHUE

Cucrema MPUHYAUTCIIBHOTO OXJIAXKIACHUA

XX XXX | X

TU|(TO|T0|TT|TT|O

0w O >

Cucrema CymKky ¥ KOHCEpPBAIHH

OcranpHbIe KOABI Ha cTynieHn F3 B rpymnme XP ucnons3yroTest 1Mo coriacoBa-
HUIO ¢ oTBeTcTBeHHBIM o KKS
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F1

F2

F3

DOyHKIUOHAJBbHBIE KOAbI. OnncaHue

dara uzme-
HEeHM

I"azomMoTOpHas ycTaHOBKa

XRA-XRZ — Ucnionp3oBanue koa0B F3 110 corimacoBaHuio ¢ OTBETCTBEHHBIM
no KKS

Cucrema obecTieueHNsT CMa30qHOM cpeaon

XVA-XVZ — Ucnonp3oBanne Kog0B F3 110 cormacoBaHHIO ¢ OTBETCTBEHHBIM
no KKS

Cucrema obecrieueHus YIUIOTHSIOMIEH cpeioi

XWA-XWZ — HUcnonp3oBanue koxoB F3 mo corimacoBaHMUIO ¢ OTBETCTBEHHBIM
o KKS

Cuctema obecnieueHus paboueii cpeoi ycTpoiicTB ynpaBieHus], peryInpoBa-
HUSI, 3aIUTHI

XXA-XXZ — Ucnionp3oBanne ko108 F3 110 cormacoBaHUIO ¢ OTBETCTBEHHBIM
o KKS

Y CTpOUCTBO ypaBJICHUs, PETYJIMPOBAHUS, 3aIIUThI

XYA-XYZ — Ucnonp3oBanue KoxoB F3 10 coriacoBaHuIO ¢ OTBETCTBEHHEBIM
o KKS

AJZIMMHUCTPATHUBHOE, XO3SIMCTBEHHOE U PEMOHTHOE 000PYIOBaHHE

ZAA-Z7Z7 — Vcnonb3oBanue ko108 F2 u F3 no corimacoBanuio ¢ OTBETCTBEH-
HeIM 110 KKS




Metoanueckoe nocobue mo npumeHeHuto KKS 8 OAO «®OPTYM».Yacts 2. Jluct 50

4 Yposens 2. APEI'ATHBIE KO/IbI

Onucanune

ArperaTHbie KoJbl

Arperatbl

Anmnapatsl

KoHTypsI ipsiMmoro u3mepeHust

KoHTypBI peryaupoBanus

I[Moncucrems! 1 kommoueHTsl ACYTII

KOHTYpBI KOCBEHHOTO M3MEPEHHUS, PACUETHBIC TAPAMETPhI

DNEKTPOTEXHUUECKHUE YCTPONUCTBA

KOHCTPYKTI/IBHBIC Y3JbI I'VIaBHBIX U OOJIBIINX MAaIIuH

ﬂﬂepHO-TeXHI/I‘-IGCKI/Ie Y3JIbI

X|—|T|@|m|molo|w|>|X

KoMmmnoHeHTHI cucTeM dBTOMATH3allMH1, CBA3H, DJICKTPOTCXHUYCCKUX CHCTEM

>
R

ArperatHsbie Koabl. Onucanue

Arperatsl

Apwmarypa (3amopHas U peryJaupyroiias), BKJIouas IpuBo/Jl, B TOM YHCJE PYYHOU

3amnopsl, JIIOKH, IBEPH, BOPOTA, PYUHBIE 3aTBOPHI

TemmooOMeHHUKHI

HOBOpOTHHe, I'py301I0ABEMHBIC, TPAHCIIOPTHBIC MCXAHU3MbI, MAaHHUITYJISITOPBI

KoHBenepsl, 103aTOpbl, 3CKAIATOPHI, NOIbEMHHUKH, ITUTATEIIH.

I'enepaTopsl

Hal"peBaTeJ'II)HI)IG M OXJIQAKOAIOIHEC arperaTbl

JpoOusibHbIe YCTAHOBKH

[Ipeccyromtye u hacoBOUHBIE YCTPOICTBA

Memanku, CMECUTEIIN

KOaneccopHHe, BCHTUJIATOPHBIC arpCraThbl

HacocHsie arperarsl

Hatsoxabie 1 PEryJIMpyromume YCTPOP’ICTBa AJIL HESJICKTPUYICCKUX YCTAHOBOK

— »|o|ZIZ R~ |TOMmO|m|>

YcrpoiicTBa JUIsl OUMCTKH, pa3Modia, CyLIKH, (GPUIbTPOBAHUS U Pa3/IeieHUs Cpesl,
BUOpATOPBI

Topmo3a, penyKkTopbl, COeIMHUTENbHBIE YCTPONUCTBA, MPeoOpa3oBaTenu (He ANEeKTPHU-
YECKUE), HATPUMED, YCUITUTEIN MEXaHUUECKHE

yCTpOﬁCTBa AJIg CO)KUTAHU A, HAITPUMCP, KOJIOCHUKU

CranuonapHslie 00pabaTbIBarolie MalluHbI (HampuMep, CTAaHKH)

O6opynoBaHue MPOBEPKU, KOHTPOJIS U HAOIIOICHUS

>I>>> > | > (B> >R

N|XIS|<| C

CrnenuanbHbl€ arperaTsl

OctanbHble KOJBI HA CTyTIeHH A2 B rpynme A HCIIONB3YIOTCS 10 COTJIACOBAHUIO C OT-
BeTcTBEeHHBIM M0 KKS

Anmnapatsl

EmMkocTH, cocynbl

Kamepsl, K010/111bI, CKBaJKHHBI

[TaxTpl, KaHAIBI (TOJBKO I MOHTA)Ka, 00CITY)KMBAHHSI)

QPyH/1aMEHTHI

HOBCpXHOCTI/I HarpeBa KOTJjiad

Pa36pBI3FI/IBaTCJ'II/I, HHIXCKTOPLbI, 32KCKTOPLIL

OrpaHnuuTEIN NOTOKOB, PACXOI0B (TAaKXKE MPEAOXPAHUTEIBHBIEC Pa3PHIBHBIC MEM-
OpaHbl), ApocceNIbHBIC MAK0BI (KpOME U3MEPUTENBHBIX Auadparm)

Kponmreitnsl, HeCyIye yCTpoicTBa, KApKachl, TPYOHBIC TPOXOAKH

WW W W W W

Ol T (ZOMmmO|mw

TpyOGonpoBoibl, KaHANbI, JOTKH
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Al

Arperartnble Koabl. Onucanmue

HlyMornymuTenau, IyMONOTIOTUTENN

Karanutuueckue MOAynu Ajisi mpeoOpa3oBaHusl JETYUHX ra3oB

W3onupytoniye ycTpoiicTBa, orpaskeHusi, 00IIrBKa

MexaHUYECKH YIIpaBisieMble PErYISTOPHI (PEryJUPYIOLINE annapaThl)

0|0 |0 |0

Ni<|C|H|»n|&

CHGHI/IaHBHBIC aIrirapaTbl

OcranpHbie KOJIBI Ha cTyrieHn A2 B rpyriie B uCnonb3yrOTCs 10 COTJIaCOBaHUIO C OT-
BeTcTBeHHBIM 10 KK S

KoHTypsl ipsiMmoro nu3mepeHust

W3nyuenue (TenaoBoe)

IImoTtHOCTE

DneKTpuUECKUe BEIMYUHBI (TOK, HAallPsHKEHUE, 4acTOTa, MOLHOCTD U T.J.)

Pacxon, moTok, 00bemM

PaCCTOHHI/IH, JJIMHA, ITIOJIOKCHHUC, IICPCMCIICHUC

PyuHoll BBO/I yepe3 onepaTuBHbIE YCTPOICTBA (HaIpUMep, MOXKapHbIM pyyHOI H3Be-
1ATEIb)

DHeprusi, MOIHOCTH (TEIJIOBAasi, MEXaHUYECKas )

Bpewms

YpoBeHb

Brnaxxnoctb

JaBieHnue

[Tokazarenn KauecTBa, KAUECTBEHHbIN aHaJIW3 (AaHAJIM3bl, CBOWCTBA BELIECTBA)

W3nyyenue (pagnoakTHBHOR)

CkopocTb, 4ucio 000pOTOB, YaCTOTa (MEXaHUUECKAsl), YCKOPEHHE

Temneparypa

KowmmiekcHbie BeTMUMHBI (HapuMep, pa3HOCTh TEMIIEPATY])

Bsaskocts

Cuna TAXKECCTHU, MacCa

[ToTok HEHTPOHOB (MOIIHOCTh PEAKTOPA)

OOOIOI0I0OOI0OIN0O0O0O0n| O O000O0|0

<IX|Zsl|cld|n|mO|D|Z|r|X|l~| T |©|MmO|wm

Bubparus, pacumpenue

OcranpHble KOBI Ha cTynieHr A2 B rpymme C UCTIONB3YIOTCS 110 COTIIACOBAHUIO C OT-
BercTBeHHBIM 110 KKS

KoHTypsI perynupoBanust

W3nyyeHue (TemioBoe)

TlnotHOCTE

DnekTpuyecKre BeIHUUHBI (TOK, HallpshKeHHUE, 4acTOTa, MOIHOCTD U T.JI.)

Pacxon

PaCCTOﬂHI/IH, AJIMHA, TTOJOKCHHUEC, HAITPABJICHHUEC BPAlICHUA

DHeprusi, MOIHOCTb (TEMJIOBasi, MEXaHUYECKasl)

Bpewmsi, 1IMTeIpHOCTD

YpoBeHb

Bnaxxnoctb

JaBienne

Ilokazarenu Ka4deCTBa, aHAJIUTHUYCCKUC BCIINYNHBI

W3nyuenue (paioakTUBHOE)

CkopocTh, uncio 000pOTOB, YacTOTa (MEXaHHUECKasi), YCKOPEHHE

Temneparypa

KommiekcHbie BeUunHBI (HapuMep, pa3HOCTh TEMIIEPATY])

Bsaskocth

Bec, macca

[ToTOK HEUTPOHOB (MOIIHOCTH PEAKTOPA)

0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0(0|0|0

<Xzl L|lCcld|ln O |T|Z|r|X|l«|®|mm|O|wm

Bubpanus, pacimmpenue
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Al

Arperartnble Koabl. Onucanmue

OcranpHbie KOJbI Ha cTynieHn A2 B rpyrire D ucrnonb3yroTes 1Mo corjiacoOBaHHUIO C OT-
BeTcTBeHHBIM 1o KK S

[Toncuctempl u kKoMnoHeHThl ACY TII, 31eKTpOTEXHUYECKUX CUCTEM

Iloncucrema OI'Y

Ynpasnenue *

Yupasnenue *

[Toncucrema ynpasieHUs] IPUBOJAMHU

[Toxcucrema aBTOpEryJIMPOBAHUS

Tloxcucrema curHaausanuu

IToacucrema oObIYHOM (Ha TabJI0) CUTHATM3AIUA

Curnmanusauus *

Curmanusanus *

Crnenuansaas O9BM (koHTpoJs epcoHalia U cnenuanbible 3a1aun 1 ADC)

OBM s nHQOpMAIMOHHBIX 33144 U BBIYUCICHUN *

[Topcucrema (9BM) KOHTpOJIs,, H3MEPEHUN

OBM *

3amura peakropa ADC

0O0600111€HHE CUTHAJIOB U U3MEPEHHBIX BEJIMYUH

IToxacucrema 3aMThHI QJICKTPOTCXHHUYCCKOI'O O60py,[[OBaHI/I$I

IToncucrema ABP

[Toncucrema OJI0KHMPOBOK

mimmmm|m|m|m|m|m|mm|mmmmm|m|mjm

N|<|X|S|Cc|lmO|T|ZIZ|R|~|T|O/MOT|O|m| >

ITopcucremMa 3alMTHI TEIJIOTEXHUYECKOTO O60py,I[OBaHI/I$I

* Mcrionb30BaHKE KOJIA [0 COrJIACOBAHUIO C OTBETCTBEHHBLIM 110 KKS

OctanbHble KoJbI HA cTyieHHu A2 B rpynne E ncnons3yrorcs mo coraacoBaHuio ¢ OT-
BeTcTBeHHBIM 10 KK S

BropuuHsble (pacueTHble) MapaMeTpsl

W3ny4eHue (TemioBoe)

TlnotHOCTHE

9J'IeKTpI/I‘leCKI/IC BCJIMYHMHBI

[Torok, pacxon

PaCCTOHHI/IH, JJIMHA, ITOJIOXKXCHHEC

Pyunoii BBoa (mapaMeTp, BBOJUMBIN OIEpaTOPOM OT PYUHOTO 33AaTYMKA WIH ITyTEM
Habopa Yucia Ha KJIaBUaType)

OHeprus (MexaHudeckasi, TeIaoBasi)

Bpewms

YpoBeHb

FL1 — nepemnaj ypoBHs

FL2 — ypoBeHb, BEIOpaHHBIM CUTHAM OT ABYX JAaTYMKOB OJHOTO MapaMeTpa

FL3 — ypoBeHb, ycpeTHEHHBIH CHTHAT OT HECKOJIBKHX JIATYMKOB OJHOTO ITapaMeTpa

FM BnaxHoCTb

JaBneHnne

FP1 — nepenana naBneHus

FP2 — naBnenwue, BEHIOpAHHBIM CUTHAJ OT ABYX JAATYMKOB OJTHOTO Mapamerpa

FP3 — naBienHue, yCpeAHCHHBINH CUTHAT OT HECKOJBKUX JIATYMKOB OJHOTO TTapaMeTpa

FP4 — ckopocTh U3MEHEHUs JaBJICHUS

[Tokazarenu kauecTBa (aHAJIU3bI, CBOMCTBA MAaTEpUAJIOB)

N3nyyenue (paguannoHHOE)

CkopocTb, 000pOTHI, YaCTOTA

Temneparypa

FT1 — pa3HocTh TEMOEpATYyp

mMmMmmmmmmmmmmmmmm|m|m|m| T [T|T|T|T|T|TI

—A|lH|d|»n|DO|ov|o|o|o || Z|riririrXNl«~| T omMmmOm

FT2 — remneparypa, BBIOpaHHBII CUTHAJ OT JBYX JIaTYUKOB OJHOTO MapaMeTpa
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Al | A2 Arperartnble Koabl. Onucanmue

FT3 — Temneparypa, ycpeIHEHHBI CUTHAII OT HECKOJIBKUX JaTYUKOB OJHOTO
napamerpa

FT4 — ckopocTh U3MEHEHHUS TeMITepaTypPhl

Bsaskocth

Bec, macca

[ToToK HEHTPOHOB (MOIIHOCTh PEAKTOPA)

BuOpanusi, pacTsbkeHue

m|m{m{m|{T{T| T
NI<|X[S|<[H| H

DKOHOMHUYECKHE ITOKa3aTeIIn

OcranbpHble KoJpl Ha cTylieHu A2 B rpynne F ucrnonb3yroTcs o corsiacoBaHuio ¢ OT-
BercTBeHHBIM 110 KKS

DNEeKTPOTEXHUUYECKUE YCTPOHCTBA

CoenuHuTebHbIE KOPOOKH (ITPOMKJIEMMHUKH, TPOXOIHBIC KOPOOKH) 1711 OMHAPHBIX
JATYNKOB, OTHOCSIIIIMXCS K IPHBOJIAM

CoenuHuTeIbHbIC KOPOOKH (ITPOMKJIEMMHUKH, TPOXOIHBIC KOPOOKH) JIJ1s1 OMHAPHBIX
JATYNKOB, HE OTHOCSIIUXCS K MPUBOIAM

CoenuHuTeIbHBIE KOPOOKH (IIPOMKIEMMHHUKH, IPOXOHBIE KOPOOKH) /1JIsl aHAJIOTO-
BBIX JAaTYUKOB < 42B

CoenuHuTEIbHBIE KOPOOKH (IIPOMKIEMMHUKH, TPOXOIHBIE KOPOOKH) ISl CHIIOBOTO
kabens >=1kB

CoenuHuTEIbHBIE KOPOOKH (IIPOMKJIEMMHHUKH, IPOXOJHbIE KOPOOKH) /1711 CUIIOBOTO
kabeins < 1kB

CoenuHuTeIbHBIE KOPOOKH (MIPOMKJIEMMHHUKH, IPOXOJHbIE KOPOOKHM) OOIIIEro Ha3Ha-
yeHus < 42B

T

[TpoxomHbIe KOPOOKH, SBISIOIIMECS MEXaHUIECKOM 3aIIUTON Kabemsi, 1 MeXaHnJe-
CKas 3amuTa Kabens

[ITxadbl, KOPOOKH, JIJIsI KOTOPHIX HE TpeOyeTcs yKa3aHUs MECTa YCTaHOBKHU

KabGenu u xabenpHOE X035ICTBO

Texunueckue cpencrsa ACYTII aeKTpoTeXHUYECKON 4acTh

[TpeobpazoBarenu, APB, peakTopsl

CoenuHutenbHbIE KOPOOKH (MMPOMKIEMMHHUKH, TPOXOHBIE KOPOOKH) NS caboTou-
HBIX CUCTEM T'OCYIapCTBEHHON TEJICKOMMYHUKAITMOHHOHN CITYKOBI

9J'IeKTpO)1BI/IFaTeJ'II/I

CoenuHuTEIbHBIE KOPOOKH (MMPOMKJIEMMHHUKH, TPOXOJHBIE KOPOOKH) /1JIs1 OCBELIe-
HUS

CunoBble pa3beMbl

O6opynoBaHue reHepalluu MOCTOSIHHOTO ToKa (0aTapen)

KoMMyTHpyronye ycTpoiicTBa

TpancdhopmaropHoe o6opy10BaHHE

YMmdopmepsl, 3apsHbIe YCTPOcTBa

FpOMOOTBO}IBI Ha 3TaHUAX, 3a3C€MJICHUC, pa3spAAHUKHU

O6opynoBaHue HIEKTPOCHAOKEHUS Ka(OB

[IpuBOABI 3TEKTPUUECKUX BBIKIKOYATENIECH

< |X|Sllc|d|w|mlo| ©v |Z] 2 |rXR|l«|T| ©®

[TpoMKIIEeMMHUKH cT1a00TOYHBIX CUCTEM, HE OTHOCSALINXCA K TOCYAapCTBEHHON Tele-
KOMMYHHUKAIIMOHHOHU CITy>K0e

OO OOOOOOIOIO| O O O OO0 O | O O 0 0| 0|06

HO)IBGCKI/I, OIIOPEI, HECYITNE KOHCTPYKIHNHU, KaPKACHI JJI 3JICKTPOTEXHUKH U TEXHU-
YCCKUX CPCACTB YIIPABJICHUSA

N

OcranpHble KOBI Ha cTynieHH A2 B rpymnie G HCIob3yOTCS MO0 COTIIACOBAHMIO C OT-
BercTBeHHBIM 110 KKS

KOHCTpYKTHBHBIE Y3JIbI [VIABHBIX U OOJBIIKMX MalIuH 1)

Yactu kopmyca

Yactu potopa

I T|T|T
o|wm| >

[ToAIMITHUKY U OIOPBI
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Al

A2

Arperartnble Koabl. Onucanmue

Jlommactu

1) IIpuMeHsTH TOJIBKO COBMECTHO ¢ M (TI1aBHBIE MallIMHHBIE arperatsl) Win X
(60mBITIIE MAIITMHBI)

OcranbHble KOJbl Ha cTylieHu A2 B rpynne H ncrosb3yrorces 1o corjiacoBaHHIo € OT-
BercTBeHHBIM 110 KKS

S nepHO-TEXHUYECKHUE Y3IIbl

ITornoturenu

TBDJIs1, coopkn TBDJIos

Pa3MHOXHUTEIBHEBIC 3JIEMEHTHI

OrpaHuyuTeNd MOTOKa HEUTPOHOB

BaIroparomue norJioTuTeNx

OTtpaxxaread HEMTPOHOB

DJIeEMEHTHI 3aIl0JIHEHAS

3aMemInTeNbHbIE JIIEMEHTHI

VcTounuku HEHTPOHOB

DKpaHUPYIOIIKE YCTPONUCTBA

N ZIZOmmoolm >

CHGHI/IaHBHHe OJICMCHTBI

KomIioHEHTHI crcTeM aBTOMAaTHU3alru, CBA3H, SJICKTPOTCXHUYCCKUX CUCTCEM

Moaymu YCO

[IporpamMmmMupyemsblii KOHTPOJUIEP

KonneHncaropsl, 3arpaagurenu BY cBsizu

CpenctBa 1iudpoBoi CBA3H, KOMMYTATOPbI

CpenctBa AIEKTPOIUTAHUS

KnaBuarypa andasutHo-1udposas, GyHKIIMOHATbHAS, MAHUITYJISATOD

Pezeps

Tenedonnsblil annapar 1u@poBoi

TenedoHHbIN anmapar aHaJIOTOBBII

Peseps

Peseps

MonuTOop

Peseps

Y CTpoWCTBO IeyaTH, IPUHTED

AN AN RIR AR R|IA AR IR AR AR A ¢ |ee|w|aaa|a|ala) o e

Ol ZIZIr Rl |T|O|MmMO|O|m|>

Buneokamepa

KQ-KZ — ncnosp3yroTces 0 COINIACOBAHUIO C OTBETCTBEHHBIM 1o KKS
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5 ¥Yposens 3. KO/JIbl ®YHKIIMOHAJIBHBIX 3JIEMEHTOB

Onucanune

Koabl GpyHKIMOHAJIBHBIX 3J1IEMEHTOB

MexaHudecKue dJIEMEHTHI

Mexannueckue 3j1€MEHTBI

DJIeMEHTBI KOHTPOJIbHO-U3MEPUTEILHON M YIPABJISIFOIIEH TEXHUKH (HE JICKTPH-
YECKHUE)

O [ZRE

- :‘)J'IeKTpI/ILIeCKI/Ie DJICMCHTbBI

HcxonHble (IepBUYHbBIC) CUTHAJIBI

CurHanel 17151 noJiyqaresis

N|<|X

PacueTHbie (BTOPUYHBIC) CUTHAIIBI

w
N

DyHKIUOHAIbHBIE KOAbl. Onncanune

MexaHnyeckue 3JIEMEHTHI

3aI[BI/I)KKI/I, I_HI/I6Cpr, KJIallaHbl, BEHTUJIM, 3dCJIOHKHU, KPAHbl, B TOM YHCJIC IICPBUYHLIC
BCHTHUJIN JATYUKOB

Bopota, nsepu

TemmooOMeHHUKHI

Cocynpl, 6aku, ypaBHUTEIBHBIE COCYIbI

HOBOpOTHHe, MNCPECTAHOBOYHBIC, IIOABCMHBIC MCXaHHW3MBbI

Kongeiiepsl, TpaHCTIOPTEPHI, TUTATENH (ICKAIATOPHI)

HarpeBaTeJIBHBIe Hn OXJIaAUTCIJIbHBIC MAIlIMHBI (C HpI/IBOILOM)

JpoOusibHbIe YCTAHOBKH

Hpeccyromne U IMMaKCTUPYIOIINEC YCTAHOBKHU

CMmecuTen, MEIIajJKu

Kommnpeccopsl, BEHTHIISATOPBI

Hacocsl

OuncTuTeNbHBIE YCTAHOBKH, CYIIMJIKH, CENapaTopbl, GUIBTPHI

[Tpeobpa3zoBaresny, YCHIUTEIH

["openku, GopcyHKH, TOIOUHOE 000PYJOBAHHE

CranuoHapHble 00pabaThIBaONINe MAIUHBI (CTAHKH), HHCTPYMEHTHI

O6opyoBaHMe JUIsl UCIIBITAHUNA U KOHTPOJISl, CMOTPOBBIE CTEKJIA

AN AN RIR|IA|AN|R|IAN AR IR AR RNIAAR R AN XE

NIX|S | <|C|H|v|Z|IZ|R|<~|T|mMmM|O|O|w| >

CrenunanbHble TPUCIIOCOOJICHUS

OctanbHble KOJbI Ha cTyTieHu B2 B rpymnme K ucnoiap3yoTcs Mo COrTacoBaHUIO € OT-
BeTcTBEeHHBIM 110 KKS

MexaHU4eCKHe 3JIEMEHTHI

Topmoza

DyHIaMEHTBI

PenyxTopsl, KOpoOku nepeaay

MyQTbl ClienJIeHUs] U COeAMHEHHUSI

Jlomactn

JIBuraTenu (HEIIEKTPUUECKUE)

Jleranu TpyO0onpoBoIOB

[TpuBOIBI TO3UITMOHHBIE (HEIJIEKTPUUECKHE)

TypOunbl (He IEKTPUUYECKHE)

4 E4E4E4E S E S Y <

ClH|n|o| | rX|oO|mm

ONEMEHThI MEXaHHYSCKHUX nepcaaqd (pbl‘lal" u, HITaHFI/I)

OcranpHbIe KOBI Ha cTynieHn B2 B rpynmne M ucmons3yroTcs o cOrsiacoOBaHUIO C
otrBeTcTBEHHBIM 110 KKS

O

DeMeHTHl KOHTPOJIbHO-HU3MEPUTEIHLHON U YIIPABIISIONICH TEXHUKH (HE DJIEKTpHUe-
CKHE)
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(I’yHKI.[I/IOHaJILH]:Ie KOABbI. Onucanue

JlaTunku (eciim HEe BXOAAT B cocTtaB QP)

CurHajibHbIE YCTPOMCTBA

Perynsaropsl

V3MepuTenbHbIe U UCTIBITATENIbHBIE TPUOOPBI, H3MEPUTENIbHbIE JradparMel

I/IMHYJ'IBCHBIG JIMHHUHN

KOHI[CHC&I_[I/IOHHBIG, YPaBHUTCIIBHEIC, pa3saACIUTEIIbHBIC COCYIbI

3amuTHBIC TPYOKHU, OTPY>KHBIE TUIIB3bI (IS 3aIIUTHl YYBCTBUTEIHHBIX 3JIEMCHTOB
JTATYMKOB)

ol O Wl (E

c| 4 |»|mlvzlz|u|B

[TpeoOpaszoBarenu

OcranpHbIe KOJIBI Ha cTyNeHn B2 B rpynme Q MCHoIb3yIOTCS 1O COTJIACOBAHUIO C OT-
BeTcTBeHHBIM 1o KK S

DIEKTPUYECKHE DTIEMEHThI

COopku 1 yactu cOOpoK

[TpeoOpa3oBarenn HEITCKTPUIESCKUX BEITMYMH B DJICKTPUIECKUE H HA00OPOT

Konpaencaropsl

DJIEMEHTHI 3aCPIKKHU, 3alTOMUHAHUSA, ABONMYHLIC 5JICMCHTLIL

[Ipoune ycTpoiicTBa

KoMnoHeHTHI 321U ThI

FeHep ATOPbI, UCTOYHUKHU IMUTAHUS

YcrpolicTBa CUTHAIM3alUU

KoMMOHEHTHI BBIYHACIUTENBHON TEXHUKH, Pe00pa3oBaTeIn B UPPOBOH KO M 00-
paTHo

Pesne, KOHTAaKTOpPBI

KaTy'H_IKI/I HHAYKTHBHOCTHU

DNeKTPOABUTATEININ

Ycunurenu, peryssTopbl

N3mepuTtenbHbie yCTpoHCcTBa, 000pYyI0BaHUE ISl HCTIBITAHUNA

[Tepexmntoyaroniyue yCTpOMCTBA i1 CHJIOBBIX LETIEHN

Pesucropsl

Brikirouarenn, nepekIodaTesn

Tpancdopmartopsl

Monynstopsl, IpeoOpa3zoBaTeIn

9J'IeKTpOHHBIe JIaMIIbI, MTOJIYITIPOBOAHUKH, KHHCCKOIIBL

[Tepenaronme yCTpoiCTBa, AHTEHHBI, BOJTHOBOBI

CoenuHuTeNN, KJIEMMBI, IITENCENTH, PO3E€TKH, THE3/1a

< | X|s|Cc|H|nno|v|ZIZ|rX| « |ZT|OTMmMOO|m|>

MexaH1uecKue yCTpOUCTBA C AJIEKTPUUECKUM NPUBOJOM, SJIEKTPOMATHUTHI (KpoMe
JIEKTPOMOTOPOB)

N

YcTpoiicTBa MOAKITIOYEHHS, COTIIACYIONTNE YCTPOHCTBA, (PUIBTPHI, MPEAOXPAHUTENH,
Ka0ebHbIE HAKOHESUHUKHA

Hcxomanble (IepBUYHbIE) CUTHANBI (BBIXOIHBIC U3 YCTPOWCTB, YKA3aHHBIX B HYJIEBOM,
nepBoM 1 BropoM ypoBHsx KKYS)

W3 noacucteMsl (I)yHKI_[I/IOHaHLHO-prHHOBOFO YHPaBJICHUA (IIBOI/I‘-IHBIG)

OT npuBOOB (IBOMYHBIE)

OT npuBOAOB Ha PETYJISTOPHI (IBOUYHBIE)

W3 3ammtel peakropa *

W3 3amuTel peaktopa *

13 6510KOB IPUOPUTETA yIIpaBJIeHHs! (ABOUYHBIE)

Ot nat4yukoB-pene (ABOUYHBIE)

T |ommgo|m|>

JIBOMYHbIE CUTHAIIBI, TOJyYCHHBIE U3 aHAJIOTOBBIX B aHAJIOTO-AMCKPETHBIX peoldpa-
30BaTeIAX

X | X PXIX|X|XX (XX X

Cursaisl OT CHELYCTPOICTB U IPOUYUX YCTPOMCTB (HAaIpUMEp, «IEPHOTO SIILIUKA)
(m1BOMYHEIE)




Meroanueckoe nmocodue mo npumeHeHnto KKS 8 OAO «®OPTYM». Yacts 2. JIuct 57

(I’yHKI.[I/IOHaJILH]:Ie KOABbI. Onucanue

OT 3amuThI (IBOUYHBIC)

Ot m00BIX YCTPOUCTB (CO CBOOOAHON HyMepalueii) (IBONYHbIE)

OT 1100BIX YCTPOUCTB 00 UX COCTOSIHUH, B TOM YHCJIE, O HAPYIICHHUIX PeKIMA pa-
00THI (IBOMYHBIC)

OT onepaTopcKuX U MHKEHEPHBIX CTAaHIUH (IBOMYHBIE)

Ot Beimecrosinmx ACY (1Bou4HbIE)

AHanorosble CUTHaJIbI (KpOME MCHOIb30BaHHBIX B U

AHaoroBeIle CUTHAIEI OT BbIIICCTOAIIUX PETYJISITOPOB U OFpaHHqHTCHeﬁ

AHanoroBble CUTHaJIbI OT JATYUKOB U YCTPOWCTB 3aLUT (€CIM HE UCIIOJIb3YETCSI

OT noKaNbHBIX CIIEHUATBHBIX [TOJCUCTEM aBTOMATU3alUU (TYpOUHBI U JpYTrux) (IBO-
WYHBIC)

KomiiekcHbIe CHTHAIBI

W3 noacucreMbl 0J10KMPOBOK (IBOMYHBIE)

N3 noncucrems! curnanuzanuu Bue [ITK (nBonynbie)

3anpemeH K HCIIOJIB30BaHUIO

3anpelieH K UCO0Jb30BaHUIO

Ni<|X|Z|<|c| 4 |»w|mlo|v|z| 2 |F|XB

3anpemeH K HMCITIOJIb30BAHUIO

CurHansl 17151 IosTydaresiel (BXOIHbIE IJIsl yCTPOUCTB, yKa3aHHBIX B HYJIEBOM, IEp-
BoM 1 BTOpoM ypoBHsix KKS)

Jnst ieneit pyHKIMOHAIBHO-TPYIIIOBOTO YIIPaBJICHUs (IBOUYHBIC)

Jlnis ueneii ynpapieHusi NpuBoAgaMu (IBOUYHBIEC)

Jlns ueneii perynupoBanust (IBOUYHBIC)

Jlns uenen 3aimThl peakropa

J11st iernieid 3almThl peaKTopa

He ncnons3yercs

3anpemeH K HUCITOJIb30BAHUTO

3anpelieH K UCT0JIb30BaHUIO

Jljig cnenycTpoicTB U IPOYUX YCTPONCTB (HapuMep, «YEPHOTo SIIHUKa») (IBONY-
HBIC)

Jlist ieneli 3ammThl (JIBOMYHBIE)

Curnausl 17151 1I00BIX YCTPOUCTB (co cBOOOAHON HyMepalueil) (IBOUYHbIE)

JUis nenei cUrHaJIM3allvy U IMarHOCTUKHU (ABOUYHbIE)

CurHaisl JJISL OIICPATOPCKUX U MHIKCHCPHBIX CTaHIIUU (I[BOI/I‘IHLIC)

Js Beimecrosinieit ACY

He HCIIOJIB3YCTCA

Koppektupyromue Curaasiasl KOHTypa YIpaBJIeHUs (aHAJIOTOBBIE)

He ncnons3yercs

I[J'ISI JJOKAJIBHBIX CIICTHUAJIBbHBIX IMTOJCHUCTCM aBTOMATHU3alluH (Typ6HHBI n leymx)

KommiiekcHbie CUTHAIBI

Jlnis nieneii GJI0KMPOBOK (IIBOMYHBIC)

Jlns ueneii curnanuzauuu BHe I1TK (1BonyHbIE)

3anpenieH K UCIoIb30BaHUI0

3anpemeH K UCITOJIb30BAHHTIO

N|<|X|S<L|C|Hd|»n|[nO|v|ZIZr|X| « |[T|OTMMO0O|m>

3anpenieH K MCIoJIb30BaHUIO

BropuuHnsble (pacueTHbIE) CUTHAJIbI, KOMAH/IbI

W3 nmoacucremer OI'Y

W3 noacucteMsl YHOPAaBJCHUSA IIPUBOJAMHA (I[BOPI‘IHBIG)

W3 noacucTeMbl aBTOPEryJIMPOBaHUs (IBOUYHBIE)

3anpenieH K MCIOJIb30BaHUIO

3anpelieH K UCOIb30BaHUI0

NININ N N NN < < << < < < < << << =< << <<= === =< =P =[x XX x| x| x> (x| x[x] < [x|x|@

< TIOO|Wm| >

OT cnenycTporcTB (HaIpuMep, «IEPHBIN STTUKY») (IBOUYHBIC)




Meroanueckoe nmocodue mo npumeHeHnto KKS 8 OAO «®OPTYM». Yacts 2. JIuct 58

99)
-

vy}
N

(I’yHKI.[I/IOHaJILH]:Ie KOABbI. Onucanue

BTopuunsie curHaisl OT JIFOOBIX YCTPOUCTB (CO CBOOOIHOM HyMepalue) (a1Bond-
HBIC)

OT onepaTopcKuX U MHKEHEPHBIX CTAaHIUH (IBOMYHBIE)

PacueTrHble (BTOPHYHBIC) aHAJIOTOBBIE CUTHAJIBI, KPOME CUTHAJIOB, YYTEHHBIX B XS

AHaNOroBble CUTHANBI, BHIPAOOTaHHbBIE BBILIECTOSALIUMU PEryJISTOpaMH (€CIH HE uc-
10JIb3YETCS

AHaJIOroBbI€ CUTHAJIBI OT YCTPOMCTB 3aIlIUT

OT noKanbHBIX CIIEHUATBHBIX [TOJCUCTEM aBTOMATU3AMHU (TYPOUHBI U IPYTHX) (IBO-
WYHBIC)

KomiiekcHbIe CHTHAIBI

3anpelieH K UCHO0JIb30BaHUI0

3anpemeH K HMCITIOJIb30OBAHHUIO

NIN|N[N| N |[N| N |[N|N| N

N[<L|X[C| A4 |\ 0 |[O|lZ|

3anpelieH K UCTOIb30BaHUI0

OcTanbHble KOJbI HA CTyIIeHU B2 B rpymme Z Ucnonb3yrTcs M0 COrNIaCOBaHUIO C OT-
BeTcTBeHHBIM 10 KK S






