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TEPPUTOPHUAJIBHBIE CMETHBIE HOPMATMUBBI.
TEPPUTOPHUAJIBHBIE EJUHUYHBIE PACIHEHKH
HA ITYCKOHAJIAZJOYHBIE PABOTBI.
HHW/KEI'OPOJACKAS OBJIACTD

TEPn-2001

IV. llpunoxenust

DJIeKTPOTEXHUYECKHUE YCTPOICTBA

IIpunoxenue 1.1

CTpyKTypa myCKOHAIAI0YHbIX PadoT

Dranbi pador Houmst, %, B 001IKX 3aTpaTax
(pacuenke)
[ToaroroBuTeabHbBIE pabOTHI 10
Hananounsie paboThI, IPOBOAMMBIC 0 HHIMBHUYaIbHBIX UCTIBITAHUI 40
TEXHOJIOTHYECKOT0 000pYAOBaHUS
Hananounsie paboThl B IEpHOJ MHANBUYaTbHBIX UCTIBITAaHUI TEXHOIOTHYECKOTO 30
000pyI0BaHUS
KomruiekcHoe onpoboBanue 15
Odopmienne padboueii U MpUeMO-CIaTOYHOH JOKYMEHTAUU 5
Uroro 100
ITpunoxenne 1.2
TepmuHbI M onpeaeieHus, ucnojndyemole B TEPn yactu 1
TepmuH OrnpeneneHne

KoMMyTannonHsli an-
mapar

DNeKTpUYeCKuii ammapar, KOTOPBIM OTKIIFOYAaeTCS TOK HArpy3KH WM CHHMAeTCsI
HANPsDKEHNE MHUTAIONICH CeTH (ABTOMATHYCCKHN BBIKIIOYATEINb, BBIKIIIOYATEb HATPY3KH,
OTJEIINTENb, Pa3beOUHHUTENb, PYOHIBHUK, MAKETHBIH BBIKIIOYATENb, MPESIOXPAHUTENb U
T.11.)

MecTHoe ynpaBieHHe

yl'[paBJ'IeHI/Ie, npu KOTOpPOM OpraHbl YHOpaBJICHHA W KOMMYTAIIMOHHBIC alllapaTbl
KOHCTPYKTHBHO PAaCIIOJIOKCHBI Ha OHHOﬁ MaHCJIN UJIN IIUTC

JluctaHIOHHOE yIpaB-
JICHUe

VnpaBneHI/Ie, npu KOTOpPOM OpraHbl YHOpaBJICHHA W KOMMYTAIIMOHHBIC alllapaTbl
KOHCTPYKTHBHO PACIIOJIOKCHBI Ha pa3JIMYHbIX HNAHCJIAX UJIW HHUTaX

IIpucoenunenue BTO-
PHYHOM KOMMYTaINU

BTOpI/I‘IHaH Lenb YyIpaBJICHUS, CUTHAIMU3AIIUU, TpaHC(i)OpMaTOpOB HaOpsKEHUs U 1p.,
OrpaHUv4CHHad O,HHOﬁ prHHOﬁ npez[oxpaHMTeneﬁ WKW aBTOMAaTHUYCCKUM BBIKJIHOYATCIICEM, a
TAKKC BTOpHUYHas1 LICHb TpaHC(i)OpMaTOpOB TOKa OJHOI'O Ha3HAYCHMUA (3a1111/1Ta, I/I3MepeHI/Ie)

IIpucoenunenue nep-
BUYHOI KOMMyTaluu

DnekTpudeckas 1enb (000pyJ0BaHHE W INUHBI) OJHOTO HA3HAYCHUS, HAUMCHOBAHUS U
HATPSKCHUs, MPUCOCAMHCHHAsI K IIMHAM PaClpeIeIUTSIILHOTO YCTPOUCTBA, TeHepaTopa,
UTa, COOPKH M HAXOSIIASCS B IPEAENax EKTPHUISCKON CTaHIIMH, NOACTAHIUH | T. 1.

DneKTpuUuecKre ey Pa3sHOTO HANpsDKeHUs (He3aBUCUMO OT YHCIA) OJHOTO CHIIOBOTO
TpaHcopmaTopa

Bce KOMMyTalMOHHbBIE ammapaTbl W IIMHBI, MOCPEACTBOM KOTOPBIX JIMHHS HIIH
TpaHc(opMaTop NMPHUCOSANHEHBI K paclpe/IeIUTeIbHOMY YCTPOWCTBY

Jlnans

Y4acToK JBYX-, TPEX- WJIM YETHIPEXIPOBOAHOM 3JEKTPUUECKOHN CETU

VYerpoiictBo

COBOKYIIHOCTh OJJICMEHTOB B H3/ICJIMH, BBIIOJHCHHBIX B CAWHONW KOHCTPYKIHN
(mampumep: IwKad WIM TaHEeIb YMPABICHHUs, MaHENb PEICHHOW 3aluThi, sueiika, OJIOK
MUTAHMS U Ap.)

VCTpOHCTBO MOXET HE HMETh B H3ACIUHM  ONpPEACNICHHOrO0 ()YHKIMOHAIBHOTO
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Tepmun

Ornpenenenue

Ha3Ha4YCHUS

YyacTok curHaianu3anuu

Y cTpoilCTBO peanu3aiii CUTHAJIOB

JIro0oli 37IeMEHT PIEKTPUYECKOH CXeMbI (IOTEHIIMOMET]P, PE3UCTOP, KOHIEGHCATOP H Ap.),
3HaYCHHE TapamMeTrpa KOTOporo TpeOyeT peryaupoBaHHS COTJIACHO WHCTPYKIHU
MIPEIIPHUATHSI-U3TOTOBUTEIS

DyHKIMOHAIbHAS TPYII-
ma

COBOKYITHOCTh DJIEMEHTOB, BBHIIOJNHSIONIMX B CHCTEME aBTOMATHYECKOTO YIIPaBICHUS
WIM PEryIUpOBaHUS ONpPEHCNICHHYI0 (YHKIMIO W HE OOBCOWHEHHBIX B CAUHYIO
KOHCTPYKLMIO (HampuMep: peleiiHO-KOHTAKTOpHAs CXeMa YIPABJICHHS JJIEKTPOIPUBOIOM,
y3el 3aJaHus, y3ell PeryisaTopa, y3el ANHAMHYECKOH KOMIICHCALMH, y3el JIMHeapU3aluH,
y3en (OpMHPOBAHMS ITapaMeTpa ONpeeIeHHON (QYHKIIMOHANbHONW 3aBUCUMOCTH U JIp.)

Anmnapar ynpasiaeHHs B
COCTaBE€ PEJICHHO-
KOHTaKTOpHOH (hyHK-
IIUOHAJIBHOW TPYIIBI

Penelinblii a1eMeHT, BRITOMHAIOMNN (YHKINIO 3aJaHHUs KOOPAWHATHI WIIN €€ H3MCHEHUS
[0 3aJ]AHHOMY 3aKOHY YTIpaBJIeHHs (HallpUMep: KHOIKA, KJIOY YIpPaBJIECHUS, KOHEUHBIH U
ITyTeBbIE BBIKIIIOYATENH, KOHTAKTOP, MATHUTHBIN MyCKaTelNb, pene U T.I1.)

Cucrtema aBTOMaTHYE-
CKOTO YTpaBJIECHUs

Cucrema aBTOMAaTHYECKOTO yNpaBIEHUs], B KOTOPOH 1eJIb YIPABICHUS B CTATUYECKUX U
JUHAMHUYECKHUX pPEeXHMaxX JOCTUraeTcs MOCPEJCTBOM ONTUMH3ALMU 3aMKHYTBIX KOHTYpPOB
peryiIupoBaHus

Cuctema aBTOMaTHYC-
CKOI'0 peTyJIMpOBaHUs

COBOKYITHOCTh ~ (DYHKIIMOHAIBHBIX ~ TPYNI,  OO0ECHEeYMBAIOIINX  aBTOMAaTHYECKOE
N3MEHEHHE OJHOW WIJIM HECKOJBKHUX KOOPJHHAT TEXHOJIOTHYECKOTO O0BEKTa YNpaBlICHUS C
LENbI0 JTOCTIDKCHUS 3a/laHHBIX 3HAYEHHH DPETYJINPYEMBIX BEIWYMH HWIM ONTHMH3ALUH
OIIPEJIETICHHOTO KPUTEPHsI KAUECTBA PETryIHPOBAHUS

DJIEMEHT CHCTEMBI aB-
TOMAaTHYECKOTO YIpaB-
JICHUSI WM PETyIHpOBa-
HUS

CocTaBHas dacThb CXEMbI, KOTOpas HMeEeT eAMHYI0 KOHCTPYKLHIO, pPa3beMHOE
COCIIHEHUE, BHINONHSACT B HM3ACIMM OAHY WIM HECKOJBKO ONPENENCHHBIX (YHKIUH
(ycunenme, mpeoOpazoBaHHME, TEHEPHUPOBaHHWE, (OPMHPOBAHHE CHUTHAIOB) W TpeOyeT
NPOBEPKH Ha CTEHIE WM B CICLHAIBLHO COOPaHHOW cXeMe Ha COOTBETCTBUE TEXHHYECKUM
YCJIOBHSIM HJIM TPeOOBaHUSM IPEIIPHUSITHUS-U3TOTOBUTEIS

Texuonoruueckuii 00n-
CKT

COBOKyHHOCTL TCXHOJIOTHYCCKOI'O U DJCKTPOTECXHUYCCKOI'O
PCAJIM30BAHHOI'0 HA HEM TEXHOJIOTUYCCKOT'O IMTpoHecca MMporu3BOACTBA

000pyIOBaHUs U

TeXHOIOrnYeCKuii KOM-
IIJICKC

COBOKyHHOCTL (byHKIII/IOHaJ'ILHO B3aNMMOCBA3aHHBIX  CPEACTB  TEXHOJIOTHYCCKOI'O
OCHalICHUA (aneI‘aTbI, MEXaHU3MbI U APYTo€ 060py}IOBaHI/Ie) JJIA BBIIIOJIHCHUSA B YCJIOBUAX
MpoOU3BOACTBA 3aJlaHHBIX  TEXHOJOTHMYCCKUX  MPOLCCCOB U onepaunﬁ C HCJIbIO
OCYIICCTBJICHUSA BCCX CTaﬂI/Iﬁ NOJYUCHHA YCTAHOBJICHHOI'O TIIPOCKTOM KOJHMYCCTBA U
KauecTBa KOHEUHOM OpOAYKIIUN

MexaHusm COBOKYITHOCTh TOJBH)KHO COCIAMHEHHBIX YAaCTEW, COBEPIIAIONIMX [MOJ[ JCHCTBUEM
MIPHUJIOKEHHBIX CHJI 33JAHHBIC JIBHKCHHS
Arperat COBOKYITHOCTh JBYX H 0OoJee MeXaHH3MOB, paboTalomuX B KOMIIEKCE U

00eCTIeYNBArOIINX 3aJaHHBIA TEXHOJIOTHIECKUH TPOIIECC MPOU3BOICTBA

VYuacTok aucrneryepcko-
T'O YIIPaBICHHS

COBOKyHHOCTb MCXAaHU3MOB WK OJJICKTPUYCCKUX yCTpOﬁCTB, CBA3AaHHBIX CIWHBIM
TCXHOJIOTHYCCKHUM IMUKIJIOM H OGIHGﬁ CXEeMOM YHpaBJICHHUA

WUcneiTanne

[IpunoxeHne TOKa WIM HaOpPsSOHKEHHS K OOBEKTY Ha
perimaMeHTHpyeMOoe HOPMAaTHBHBIM JOKYMEHTOM

BpEMsA  UCIIBITAaHUA,

OOBEKT UCIBITAHUS

HesaBucumast TokoBeayIas 4acTh kabesisi, IIMHOMPOBO/IA, annapara, Tpancdopmaropa,
reHeparopa, JIeKTPOABUIATENs U IPYTUX YCTPOHCTB

KabenpHast mpoxoaka

TokonpoBozsliee YCTPOHCTBO, NPEAHA3HAYEHHOE MM IEpEefayd 3JIEKTPUYECKOU
SHEPTUM TOCPEJICTBOM CIELUHUATbHBIX CHUJIOBBIX W KOHTPOJIbHBIX Kalened uepes
repMeTUYECKHe MOMEIICHHUS WIH IJIOTHBIE OOKCHl AaTOMHBIX AJIEKTPOCTAaHLIUN
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ABTOMaTI/I3I/Ip0BaHHI)Ie CUCTEMBI YIIPpABJICHUSA

IIpunoxenue 2.1

KaTeroplm TEXHHYECKOH CI0KHOCTH CHCTEM, MX XaPAKTCPUCTHKH U KO3q)(l)HIIPIeHT])I

Kareropus
TEXHUYECCKOM
CIIO’KHOCTH
CHCTEMBEI

XapakrepucTika cucteMsl (cTpykrypa u coctaB KIITC nmm KTC)

Koappuuunent
CIIO)KHOCTH
CHCTEMBI

OnHOypOBHEBBIE MH()OPMAITOHHEIE, YIIPABIIONINE, HH()OPMAIIOHHO -yTIPABIISIOIIHNE
CHCTEMBI, OTJIMYAIOIIUECs TeM, 4TO B KauecTBe KOMIIOHEeHTOB KTC 1u1sl BEIIIOTHEHUS
¢yHKIHH cOopa, mepepadoTKH, 0TOOpaKeHIS U XpaHEeHUsI HH()OPMAIUX 1 BEIPAOOTKH
KOMaHJI yIIPaBJICHHUS UCIOJIB3YIOTCS H3MEPHTEIbHBIE U PETyIHPYIOLINe YCTPOICTBA,
AJIEKTPOMarHUTHEIE, TTOJTYIIPOBOAHUKOBBIE U APYTHe KOMIIOHEHTHI, CHI'HaIbHast
apMarypa 1 T.11. IpuOOPHOTO WJIM allapaTHOTO TUIIOB MCTIOJHEHUS

II

OnHOypOBHEBBIE HH(OPMALMOHHbIE, YIPaBISIONUE, HHPOPMAIIHOHHO - YIPaBIISIOIIUC
CHCTEMBI, OTJIMYAIOIIMecs TeM, 4To B kayecTBe komrioHeHToB KITTC amst BeImoHEeHUS
¢byHKIMH cOopa, nepepaboTku, 0TOOpakeHHs U XpaHeHHs HH(GopMaluu 1 BEIpabOTKU
KOMaH/1 yIpaBJIeHHs UCIIOIb3YIOTCS IIPOrPaMMHUPYyEMbIe JJOTHYECKHE KOHTPOJUIEPHI
(PLC), ycTpo¥icTBa BHYTPUCHCTEMHOM CBSI3H, MUKPOIIPOLIECCOPHBIC HHTEP(EHCHI
oreparopa (maHeIn 0TOOpaskeHs)

OIHOYPOBHEBBIEC CUCTEMBI C aBTOMATHYECKHM PEXHMOM KOCBEHHOTO WJIH TIPSIMOTO
(HemocpeCTBEHHOT0) (P POBOTO (IH(PPO-aHAIOTOBOTO) YIPABICHHUS C
UCIIONB30BAaHUEM O0BEKTHO-OPHEHTHPOBAHHBIX KOHTPOJIIIEPOB € IIPOrPaMMHUPOBAHHEM
mapaMeTpOB HACTPOEK, I (PYHKIIMOHMPOBAHUS KOTOPHIX HE TpedyeTcs pa3paboTku
npoexTHoro MO u [10

WudopmanmoHHble, ynpaBisiomue, HHOOPMAIIMOHHO — YIIPABIISIOLINE CHCTEMBI, B
KOTOpBIX cocTaB U cTpykTypa KTC cooTBeTcTBYIOT TpeOOBaHUAM, YCTAHOBICHHBIM IJIS
OTHECEHHMs CHCTEM K | KaTeropuu C0>kHOCTU U B KOTOPBIX B KaU€CTBE KaHAJIOB CBSI3U
UCIIOJIb3YIOTCS BOJIOKOHHO-ONTHYECKUE crcTeMbl nepenauu nHdopmanuu (BOCIIN)

Cuctemsbl HU3MEPCHUA U (I/IJ'II/I) ABTOMATUYCCKOT'0 PETYJIUPOBAHNUA XUMHUYICCKOI'O0 COCTaBa
n (bPISI/I‘leCKI/IX CBOICTB BCIICCTBA

I/I3MepI/ITeJ'II>HLIe CUCTCMBI (I/I3MepI/ITeJ'II>HLIe KaHaJ'IbI), JUT KOTOPBIX HeOGXO)lI/IMa o
IMPOCKTY METPOJIOTUUCCKAA aTTECTalUs (KaJ’II/I6p0BKa)

1,313

I

MHOroypOoBHEBBIC paCHpECICHHBIC HHPOPMAIMOHHBIC, YIPABJISIONIUE,
MH(POPMALMOHHO-YIIPABJISIOINE CUCTEMbI, B KOTOPBIX cocTaB u cTpykrypa KIITC
JIOKAJILHOTO YPOBHS COOTBETCTBYIOT TPEOOBAHHSM, YCTAHOBIICHHBIM IS OTHECCHHUS
cucreMsl K I1-0if kKaTeropun CI0KHOCTH U B KOTOPBIX JUISl OpPraHU3aI[MU TOCIEYOINX
YpOBHEH ympaBieHHs HCTIONB3YIoTCs npotieccosie (PCS) mmm onepatopcekue (OS)
CTaHINH, peali30BaHHbIC Ha 0a3e mpobieMHo-oprueHTHpoBanHOoro [10, CBA3aHHBIE
MEX/1y COO0H U C JIOKAJIbHBIM YPOBHEM YIIPaBICHHUS TOCPEICTBOM JIOKATIBHBIX
BBIYHCIIUTEIbHBIX CETEH

Nudopmanmonnsle, ynpasisiomue, THOOPMALOHHO — YIIPABISIIOLINE CHCTEMBI, B
kotopsix coctaB u cTpykrypa KIITC (KTC) coorBeTcTBYET TpeOOBaHUSIM,
YCTAaHOBJIEHHBIM JJIsl OTHECEHUsI cucTeM K Il kaTeropuu CioXHOCTU U B KOTOPBIX B
Ka4yecTBE KaHAJIOB CBSA3U UCIOJIB3YIOTCA BOJIOKOHHO-ONITUYECKUE CUCTEMBI NIepejaun
nngopmanuu (BOCIIN)

1,566

ITpumeuanus:
1. Cucremsbr II u III kareropum TEXHUYECKOH CIIOKHOCTM MOTYT HMETh OJMH WM HECKOJbKO MPU3HAKOB,
MIPUBEJICHHBIX B KAYECTBE XaPAKTEPUCTUKU CHCTEMBI.
2. B ToM ciydae, eci CIIOKHAsi CHCTEMa COJNIEPXKHUT B CBOEM COCTaBE CHCTEMBI (IIOICHCTEMEI), IO CTPYKTYpe H
cocraBy KIITC mmm KTC oTHOCHMBIE K pa3HBIM KaTETOPHSAM TEXHHYECKOH CIOKHOCTH, KO3(PPHINEHT CI0KHOCTH
TaKOW CUCTEMBI paCCUUTHIBACTCS COTJIACHO II. 2.2.
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YciaoBHBIE 0003HAYEHHS KOJIHYECTBA KAHAJIOB

IIpunoxenue 2.2

YcnoBHOe 0003HaUYEHNE Haunmenosanue
K';‘l KonnuecTBo MHGOPMAaIMOHHBIX aHAJIOTOBBIX KaHAJIOB
Kﬂ KonmuecTBO MHGOPMAMOHHBIX TUCKPETHBIX KaHAJIOB
K; KonmvecTBO KaHAJIOB YIpaBiIeHHs aHAJIOTOBBIX
K; KonmyecTBO KaHAJIOB YIpaBiIeHHs TUCKPETHBIX
;’[6“1 OO0r1iee koymuecTBO HHPOPMALMOHHBIX aHAJIOTOBBIX U TUCKPETHBIX KaHAIOB
K‘;,ﬁm OO111ee KOJIMUECTBO KaHAJIOB YIPABJICHHSI aHAJIOTOBBIX U TUCKPETHBIX
Koﬁm _ (Koﬁm + Koﬁm) Ob1m1ee KOIMIeCTBO KaHAIOB HH()OPMAIIMOHHBIX M YIPABICHUS aHAJIOTOBBIX H
" y JUCKPETHBIX
[punoxenne 2.3
KoaguuneHT «<MeTPOJI0rH4ecKOi CJI0KHOCTH» CUCTEMbI
XapaxkTepucTuka (pakTopoB
P b ¢ p Koadpunpment
«METPOJIOTHYECKOH ci105kHOCTIY (M) cHCTEeMBI O6o03HaueHme N
Ne «METPOJIOTUYECKOM
— HM3meputenbHbIe Ipeobpa3oBaTey (IaTYMKH) U H3MEPHTEIbHBIC KOJMHECTBA | o OCTHY CHCTEME
npUOOPHI U T.I1., PAOOTAIOLINE B YCIOBUAX HOPMAJILHOM OKpyKarome u | KaHAJIOB (M)
TEXHOJIOTUYECKOU Cpesbl, KJIacC TOYHOCTH:
a
1 HUXKe Wi paseH 1,0 1
p ) uM,
a
2 amke 0,2 u Borme 1,0 uM, 1,14
a
3 BbIIIIE WK paBeH (,2 nM;, 1,51
IIpumeuanue.

Ecnu B cucreme umerorcs U3MEPUTCIIbHBIC npeoGpa:-;OBaTenI/I (ﬂaT‘II/IKI/I) 1 UBMEPUTCIIbHBIC HpI/I60pI>I, OTHOCHUMBIC K
Ppa3HbIM KJjIacCaM TOYHOCTH, KOS(I)(i)I/IIII/IeHT M PpacCUUTBIBACTCS 11O Q)opMyﬂe:

a . 2 a . 2
M =(1+0,14x K3, :K)x(1+0,51x K5, :K?), W
rze:
a a a a
K, = +K,, +K
M M M, .
H uM, uM, nM; : ( 4. 1)
Ipunoxenue 2.4
KoagduuneHnt «pazeurocTu MHGOPMALUOHHBIX (PYHKIUIT» CUCTEMBbI
Koapdpunuent
O6o03HaueHue buu
Ne XapakTepucTika (pakTOpOB «Pa3BUTOCTH HH()OPMAIIMOHHBIX COIYeCTEa «Pa3BUTOCTH
. ¢ysakuunit» (M) cucteMsr CAHANOB HH(OPMAITMOHHBIX
¢ysknuit» cucremsl (M)
[TapannensHbIe WK HEHTPAIN30BaHHBIE KOHTPOIb M H3MEPEHUE -
1 | mapaMeTpoB COCTOSIHUS TEXHOJIOTHIECKOTO OOBEKTa YIPABICHUS _— 1
1
(TOY)
To ke, uTo ¥ 1o 1.1, BKJIIOYAst apXMBUPOBAHHE, JOKYMEHTUPOBAHHUE
JIaHHBIX, COCTaBJICHNUE aBAPUIHBIX U MPOU3BOACTBEHHBIX (CMEHHBIX, 6
0
2 | CYTOYHBIX M T.I.) pallOPTOB, IPEJICTABICHHE TPEHAOB IapaMeTpPOB, " Hlll 1,51
2
KOCBEHHOE N3MepeHue (BBIYHCIICHHE) OTAEIBHBIX KOMIUIEKCHBIX
nokasarened pyHkuuonuposanust TOY
AmnHanu3 1 000011IeHHAs OIIEHKA COCTOSHUS IPOLiecca B IIEIIOM I10 €ro o6
3 | moxmenwm (pacmo3HaBaHHE CHUTYallH, TUATHOCTHKA aBapHHHBIX KH T 2,03
3

COCTOSIHUH, IOMCK «Y3KOTO» MECTa, MPOTHO3 X0/[a Ipolecca)
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[Ipumeuanusi.
Ecmu cucrema wmMeeT paszHBIE XapaKTEPHUCTHKH «Pa3BUTOCTH HWH(POPMAIMOHHBIX (QYHKOHI», KodpoummeHt U
paccunTbIBaeTCs 1o Gopmye:

n

rac:

= (1+0,51x K3 : K™ x (1+L03x K5 : K)™),

odm __ g 00m (i 001y
Kn _KH”1+KH“2+KHM3.

>

(&)

(5.1)

IIpunoxenue 2.5

KoadduuneHT «pa3BUTOCTH YIPABJISAIOIMX PYHKIMII»

Koaddrmment
. O6o03HaueHNE «pPa3BUTOCTH
Ne | Xapakrepucruka GpakTopoB «pa3zBUTOCTH ynpasisiiomux GyHkuuin» (V)
KOJIMYECTBA YIPABISIOINX
I CHCTEMBI N
KaHaJIOB | (DYHKIMID» CHCTEMBI
(©4)
OnHOKOHTYpHOE aBTOMaTH4YecKoe peryauposanue (AP) umu .
001
1 |aBTOMaTH4YeCcKOE OJJHOTAKTHOE JOTUYECKOE yIpaBiieHue (TIepeKII0YeHNs, K vV, 1
OJIOKUPOBKH U T.IL.).
KackanHoe u (nnn) nporpamMmmHoe AP min aBToMaTHyeckoe mporpaMMHOE
o0
2 | mormueckoe ympasuerne (AIJIY) mo «kecTKoMY» IHKITy, MHOTOCBSI3HOE K vV, 1,61
AP nmn ATUIY no nukiy ¢ pa3BeTBICHUSMU.
YnpasneHne ObICTPOIPOTEKAIONINMHE MIPOIECCAMH B aBAPUHHBIX yCIOBHAX
WY YTIPaBIICHUE C afanTanuei (caMooOydeHHeM 1 N3MEHEHHUEM .
ooy
3 | anropuTMOB U MapaMeTPOB CHCTEM) HIIH onTUMaiibHOe yipasieHue (OY) Kyy; 2,39
YCTaHOBHBIIMMHUCS pexkuMami (B craTuke), OY mepexoaHsIMu
IpoLECCaMH MITH IIPOLIECCOM B IIENOM (ONTUMH3AINS B TUHAMHUKE).
[Ipumeuanusi.

Ecnu cucrema uMmeer pas3HbIE XapaKTEPUCTUKH «PAa3BUTOCTH YNPABISIONMX (GYHKIMA», KoddunmeHnt VY
paccuunTbIBaeTcs o Gopmyore:

V= (140,61 KN K™ (1+1,39x K3V s Ky™);

rie:

>

oouy __ g, 00my oo o011
Ky - Kyyl +Kyyz +Kyy3 .

>

CTpyKTypa NyCKOHAIA/I0YHbIX padoT

(7

(7.1)

IIpunoxenue 2.6

Ne Haumenosanue stanos [THP Hloas B obueii croumocTH
1. pabort, %

1 [MoaroroButenbubie padoThl, mpoBepka [ITC (T1C): 25

B T.4. TIOJITOTOBUTEIIbHBIC PAOOTHI 10

2 |ABTOHOMHAas HaJaJKa CUCTEM 55

3 |KoMmIuiekcHas HaIagKa CUCTEM 20

4 |Bcero 100

IIpumeuanus:

1. ConmeprxaHne 3TanoB BHIIOIHEHH padoT coorBeTcTBYeT 1. 4.4 TEPIT wacTn?2.

2. B ToM ciydae, ecim 3aKazyMK TNPHUBIIEKAET [JIS BBIIOIHEHHUS ITyCKOHANAIOYHBIX Pa0OT MO MPOTpaMMHO —
TEXHUYECKUM CPEJICTBAM OJIHY OpTaHH3alUI0 (HalpuMep, pa3padoT4rKa MPOSKTa WM MPOU3BOIUTENsSI 000pYI0BaHUS,
HUMEIOIINX COOTBETCTBYIONIUE JIUIICH3UU Ha BBITIOJHEHUE IMyCKOHAIAJIO0YHBIX padoT), a M0 TEXHUYSCKUM CPEJCTBaM —
JPYTYIO MMyCKOHAJIAJIOYHYI OPraHU3allUIo, PAcHpe/elicHHe 00bEMOB BBIMOJIHACMBIX UMH padoT (B pamkax oOmieit
CTOMMOCTH pabOT MO CHUCTEME), B TOM YHKCIIC IO 3TaraM B NPUIOKEHHH 2.6, IPOU3BOIUTCS, MO COTJIACOBAHUIO C
3aKa34YMKOM, C y4eTOM 00I1Iero KoindyecTBa kaHanos, oTHocuMbIx K [ITC u TC.
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IIpunoxenue 2.7
I'pynnbl kaHaJI0B

YcnoBaoe
0003HaYCHHE TPYIIIHI
KaHaJIOB

ConeprxkaHue rpymITsl KaHAIOB

KITC—TOY
(KTC)

a A
KaHaJibl ynpaBieHHs aHATOTOBBIE U IUCKPETHBIE (¥ W Y ) mepenaqn
ynpasitrorux Bozaeiictuii oT KIITC (KTC) ma TOY. Yncno kaHaIOB yIIpaBIIeH U
OTIPEETSIETCS 0 KOJIWIECTBY MCIOJIHUTEIBHBIX MEXaHU3MOB: MEMOPAHHBIX,
MOPIIHEBBIX, SJIEKTPHUYECKUX OJHO - © MHOTOOOOPOTHBIX, O€3/IBUraTeIbHBIX
(OTCEeYHBIX) U T.II

TOY—KITC
(KTC)

K2 KX
Kananb! aHamoroBsle U TUCKpETHBIE HHPOpPMaMOHHbIe (© 1 u ~ M)
npeoOpa3oBaHus HHOPMANHH (TAPAMETPOB), TOCTYIAIOIIEH OT TEXHOJIOTHIECKOTO
oowexra ynpasienus (TOY) na KIITC (KTC). Ynco xkaHaIOB OmpeenseTcs
KOJIMYECTBOM M3MEPHTEIBHBIX IPeoOpa3oBaTeneil, KOHTAaKTHBIX 1 OCCKOHTAKTHBIX
CHTHAJIU3aTOPOB, NATYMKOB MOJIOKEHUS ¥ COCTOSHHS 000pYIOBaHUS, KOHEYHBIX H
IYTEBBIX BBIKJIFOYATENICH H T.II. TIPH 3TOM KOMOWHHUPOBAHHBIN TaTINK
noxkapooxparHoil curaanmsanuu (IT0C) yanTeiBaeTCsS KaK OWH TUCKPETHBIN KaHaJ

On—KIITC
(KTC)

K2 K
Kananer anamoroBrsle 1 AUCKPETHRIC HHPOPMAIIMOHHBIE (- 1 u ~ 1),
ucnomnb3yemele oneparopoM (Om) mist Bozneiicteus Ha KITTC (KTC).

Yucno KaHaIoB ONpeessieTcst KOJIMYECTBOM OPraHOB BO3IEHCTBHS, HCIOIB3YEMBIX
orepaTopoM (KHOTIKH, KITFOUH, 33aTINKH YIIPABICHUS U T.I1.) UIS peaTi3alum
(YHKIIMOHNPOBAHUS CHCTEMBI B PEXKNMAax aBTOMaTH3UPOBAHHOTO
(aBTOMaTHYECKOT0) U PYYHOTO AUCTAHIMOHHOTO YIPABICHUS HCIOIHUTEIbHBIMA
MexaHu3MaMHu 0e3 ydeTa B kKadecTBe KaHajioB opraHos BozzeiicTeus KIITC (KTC),
HCTIONIb3YEMBIX UL HACTPOSUHBIX U HHBIX BCIIOMOTATENbHBIX (DYHKIHH (KpoMe
YIpaBIeHUs): KIaBHATypa TEPMHHAIBHBIX YCTPOHCTB HH(POPMAIIMOHHO-
YIPaBJIAIOMIMX Ta0J10, KHONKH, HEPEKIII0YaTeNH U T.I1., TaHeIen
MHOTO(YHKIMOHAJIBHBIX MM MHOTOKaHAJIBHBIX TPUOOPOB My1bToB KOHTpoist [TIOC
U T.IL., @ TAK)KE BBIKJIIOYATENN HANPSOKEHHS, IJIaBKHE MPEJOXPAHUTEIN U UHbIC
BCIIOMOTaTeJIbHBIE OPraHbl BO3JEHCTBHS BBIIICYKA3aHHBIX U IPYTUX TEXHUUECKUX
CpPEZCTB, HaJlaJJKa KOTOPBIX yYTeHa pacleHKkaMu 1 Hopmamu OOPn yacth 2.

KINTC—On
(KTC)

a K}]
Kanansr anamorosble v JUCKpeTHBIE (- M W~ M) oToOpakeHUs WH(OpMAIINH,
nocrymnatorier ot KIITC (KTC) k On pu onpeesieHny 9nciia KaHaJIOB CUCTEMBI He
YYUTBIBAIOTCS, 32 UCKITIOYEHUEM CITy4aeB, KOTAA MIPOEKTOM IIPEIyCMOTPEHO
0TOOpaKEHHE OJTHUX M TEX )K€ TEXHOJOTHYCCKHX IMapaMeTPOB (COCTOSIHUS
000pyI0BaHus) O0JIee YeM Ha OJTHOM TEPMHUHAIBHOM YCTPOHCTBE (MOHUTOD,
npuHTep, HHTepdeiicHas Taneb, HHPpOpMaIMoHHOe Ta0uio u T.11.). Hamaika
0TOOpaXkeHMI HHPOPMAIIUH Ha TIEPBOM TEPMHUHAIBHOM YCTpOUcTBe yureHa OIPn
yactu 2.
B sTOM ciygae, mpu oToOpakeHUHN HHPOPMANIUN Ha KaXKIOM TEPMUHATIHEHOM
a KI[

YCTPOHCTBE CBEPX IEPBOT0, OTOOpakaeMble mapaMeTpsl (~ U u M) yIUTHIBAIOTCA
K? K2

¢ koadpdummentom 0,025, ¥ ¢ koappumentom 0,01.
He y4uThIBatOTCS B KaUeCTBE KAHAJIOB MHAMKATOPHI (JIAMITBI, CBETOIUO B H T.I1.)
COCTOSIHUS ¥ TIOJIOKCHHUS, BCTPOCHHBIC B U3MEPUTEIILHBIC IPEoOpa3oBaTein
(maTumKmM), KOHTAKTHBIE WM O€CKOHTAKTHBIE CUTHANN3AaTOPHI, KHOIIKHU, KITFOUH
YIpaBJICHUS, TEPEKITI0YATENH, a TAKKe HHIUKATOPHI HATHYHUS HATIPSDHKCHUS
IpUOOPOB, PETUCTPATOPOB, TEPMHUHAIBHBIX YCTPOWCTB IIUTOB, ITyJITOB U T.II.,
HaJIaZKa KOTopeIX yareHa @OPn wactu 2.
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Ne YcnosHoe
- 0003HaYCHHE TPYIIIHI CopneprkaHue TPYIITHI KAHAIOB

KaHaJIOB

5 Kanans! cBsi3u (B3anMMOAEHCTBUS) aHAIOTOBBIC M AUCKPETHBIE HHPOPMANOHHBIE

a /]

(K* m K*) co cMeXHBIMH CUCTEMaMH, BBIIOJIHEHHBIMHU 110 OTIEIBHBIM MPOEKTaM.

«Y4nTHIBAETCSI KOJMYECTBO (BM3MYECKUX KAHAJOB, 10 KOTOPHIM IE€PEaaloTCs CHI'Ha-

JIBI CBSI3U (B3aMMOJICHCTBHUS) CO CMEKHBIMU CUCTEMaMH: JIUCKPETHBIE — KOHTAKTHbIE

e 1 OECKOHTAKTHBIE TIOCTOSIHHOTO M TIEPEMEHHOTO TOKA (32 MCKIIOYCHHUEM KOANPOBAH-

Nel,Ne2,...,Ne s

HBIX) W aHAJIOTOBBIC CHUTHAIBI, 3HAYECHHUS KOTOPBIX OMPENENAIOTCA B HENPEPHIBHON
mKane, a Taoke, B nemsix ®OPm gacté 2, KoaupoBaHHBIE (MMITYJIBCHBIE U TUPPO-
BbIC)». PaznudHble BUABI HANPSDKCHUS AIICKTPOTEXHUIECKOW CHCTEMBI, HCIIOIb3YE-
MBIE B KadeCTBe MCTOYHHMKOB muTaHus obopymoBanuss ACY TII (muTHI, TMyJIBTHI,
HCTIOJTHUTENBHBIE MEXaHU3MBI, Tpeo0pazoBaTeNil MHHOPMALNH, TEPMUHAIBHBIE YCT-
pOMCTBA M T. I.) B KaUeCTBE KaHAJOB CBSI3H (B3aUMOJIEHCTBHS) CO CMEKHBIMHU CHCTE-
MaMH HE YYHUTHIBAIOTCSL.
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IIpunoxenune 2.9

TepMuHbI M onpeaeJieHus, ucnojbdyemole B TEPn yactu 2

VYcnosHoe
Tepmun Onpenencane
0003HauCHHE
ABTOMATHSHPOBAHHAS Cuctema, cocrosimas U3 epcoHala 1 KOMIDIEKCa CPEICTB aBTOMATH3AIUH €T
cncTeMa P AC JeSTEeIbHOCTH, pean3yromas HHQOPMAITMOHHYIO TEXHOJIOTHIO BHITOTHEHHUS
YCTaHOBJICHHBIX (DYHKITUI
ABTOMaTU3UpPOBaHHAs
CHCTEMA VT I; N ABTOMAaTH3MpPOBAHHAS CHCTEMa, o0ecTiednBaroniast paboTy 0OBeKTa 3a CUeT
TeXHOJ'IOF}I//IIIpeCKI/IM ACVYTII |cooTBeTCTBYIOLIETO BBIOOpA YNPABIISIOMINX BO3ACHCTBUI HA OCHOBE
UCIIOJIb30BaHUsI 00paboTaHHOH HH(OPMAIIMK O COCTOSIHUM 00BEKTa
IIPOIIECCOM
ABTOMAaTU3UPOBAHHBIH
TeXHOJ'IOFI/Iqu()JKI/Iﬁ ATK COBOKYITHOCTh COBMECTHO (DYHKIIMOHUPYIOIIHUX TEXHOJOTHUECKOT0 00BhEKTa
ynpasienus (TOY) u ynpasnstomeit um ACYTIT
KOMILICKC
ABTOMaTHYECKHIA
oKIM KOCBEHHOLO Pexum Beimonuenus ¢pynkiun ACYTII, nmpu KOTOpOM KOMILIEKC CPENCTB
pH ABJICHIS LD aproMaTm3annu ACYTII aBToMaTn4ecky HM3MEHSAET YCTAHOBKH | (TUITH)
ynp P rapaMeTphl HACTPOHKHN CHCTEM JIOKAaJIbHON aBTOMAaTHKH TEXHOJIOTHIECKOTO
BEIIOTHCHHH QyHKIH 00BEKTa yIIpaBICHAUS
ACYTII
ABTOMaTHYECKUH
PEXUM TIPSIMOTO
HETIOCPEICTBEHHOTO
Em b 0113)01"0 (wn ) Pexwm Bemonaerus ¢pyakmun ACY TII, npu KOTOpOM KOMILIEKC CPEACTB
anan%ro 1 ppoBoro) apromaTu3anuu ACYTII BeipabaThIBacT U peaiu3yeT YIpaBIsSiOIInue
DABICHMS 11 pH BO3/ICHCTBHsSI HETIOCPECTBEHHO HA UCTIOTHUTEIILHBIC MEXaHU3MBI
1}311,111)1 O IIHCHII P TEXHOJIOTHYECKOTO 00BEKTa YIIPABICHHUS.
YIPaBIAOLEH
¢ynaknun ACYTII
COBOKYITHOCTh YHU(D)UITUPOBAHHBIX KOHCTPYKTHBHBIX, JIOTHUCCKUX, PHU3HUCCKIX
YCIIOBHH, KOTOPBIM JOJDKHBI YIOBIETBOPATH TEXHUIECKHE CPEACTBA, YTOOBI HX
MOJKHO OBLTO COCTMHHUTE M TPOU3BOIUTH MEXTy HUMH 0OMEH nHpopManuei.
nrepdeiic (i B cooTBeTcTBHM ¢ Ha3HAYCHUEM B COCTaB MHTep(deiica BXOIAT:
p TepedeHb CUTHAJIOB B3aUMO/ICHCTBUS M MpaBmiia (ITPOTOKOJIBI) 0OMEHa 3TUMHU
COTIPSKEHNE BBOJIA — — CHTHANAMI:
BEIBOJIA ’
na) MOJIyITH TIpFEMa U Mepeaddl CUTHAJIOB M KaOeln CBSI3M;
pa3beMbl, UHTEP(EHCHBIC KapThl, OJOKU;
B unTepdeiicax yHuduUIMpoBaHbl HHGOPMAIMOHHBIC, YIIPABJISIOIIUE,
W3BECTUTEIIBHBIC, /IPECHBIC CUTHAIIBI U CHTHAJIBI COCTOSTHHSL.
Nudopmanmonnas
o E)KIII)M H Oyukius ACY, BKIrOYaromas nojly4eHue napopmamnuu, 00paboTKy U nepeaavy
Y . — uHpopmanuu nepcoHany ACY win 3a mpeeisl CUCTeMbI 0 cocTossHUU TOY win
aBTOMAaTH3UPOBAHHOM .
BHEIIHEH CpEJIbI
CHCTEMBI yTIPABICHHS
HNupopmannonnoe o
bopma CoBOKYITHOCTH (hOpM JTOKYMEHTOB, KJIACCH()HKaTOPOB, HOPMATHBHOM 0a3bI 1
obecrnieueHme o
. no peai30BaHHBIX PEMICHUH TI0 00beMaM, pasMeneHnIo U (popMam
aBTOMAaTH3UPOBAHHOM o
CHCTEMEI cymiectBoBaHus HHpopMarn, npumerseMoii B AC npu ee GyHKIMOHUPOBAHUN
Hcnonaurtensasie ycrpoiictsa (MY) nmpenHasHaueHs! TSI BO3ACHCTBUS Ha
TEXHOJOTHYECKHI MPOIIECC B COOTBETCTBHH ¢ kKoMaHHOH nHpopMmarmein KITTC
(KTC). Berxoausim mapamerpom MY B ACY TII siBiisieTcst pacxo.1 BEIecTBa UK
sHepruH, nocrynarouier 8 TOY, a BxoxubiM — curHan KIITC (KTC). B o6mem
M CHONHUTEIBHOE nuy cinyuae Y comepxaT ucronHuTenbHb Mexanusm (UM): anextpudeckuid,
N MHEBMAaTUYECKUH, THAPaBINYecKuil U peryaupyrouuii opras (PO):
YCTPOWCTBO > . o
IO T b HbLi M JPOCCEIUPYIOLIHIA, TO3UPYIOMUH, MaHUITYIUpPYIomuid. CyIIeCTBYIOT
MOXAHHAM KOMIUTEKTHBIC 1Y ¥ CHCTEMBI: ¢ 3JICKTPONPHUBOIOM, C THEBMOIIPUBOJIOM, C
. TUIIPOIPUBOJIOM U BCIIOMOTATENbHbIC ycTpoiicTBa MY (yCHIIUTEIN MOIIHOCTH,
Perymupytommit opran PO

MarHUTHBIE ITyCKaTEH, TO3UIIHOHEPHI, CHTHATM3ATOPbI MOJI0XKEHHS 1
yCTpOWCTBa ynpaBieHus). sl ynpaBIeHUs] HEKOTOPBIMHU 3JIEKTPUIECKUMHA
anmnapaTamy (3JIEKTPUIECKUE BaHHBI, KPYITHBIE 3JIEKTPOABUTaTENN H T.11.)
PEryINpyEMBIM APaMETPOM SIBIIAETCS TOTOK 3JIEKTPUIECKON SHEPTHU U B 3TOM
cirydae poib MY BeITIONHsIET 6JIOK YCHIICHHUS.

11




TEPn-2001 Hmwxeropozckas obxacts. [Iprmoxenns
VYcnosHoe
Tepmun Onpenenenue
o0o3HaUCHHE
W3mepurenbHBIE yCTPOICTBA, IpeTHa3HAuYCHHBIE IS TOTYICHUS HH)OPMAIIHH O
COCTOSIHUHM TIpoIiecca, MpeTHa3HauYeHHbIC T BRIPAaOOTKHM CHTHANA, HECYIIETO
M3MEPHUTENbHY0 HHPOPMALINIO KaK B GOpMe, JOCTYITHOH IS
HETIOCPEICTBEHHOT'O BOCIIPHATHS OIIEPaTopoM (M3MepUTENbHEBIE IPHOOPHI), TaK
u B popme, mpuroxHoit s ucnons3osanus B ACY TII ¢ nemnpio epenadu u
WzmepurensHbIi (mmm) mpeoOpa3zoBaHms, 00pabOTKM M XpaHEHHUs, HO HE MO IaI0NIeics
npeoOpa3oBaTeb HETIOCPECTBEHHOMY BOCIPUATHIO oriepaTtopoM. [l mpeobpa3oBaHus
(maTumk), — €CTECTBCHHBIX CHTHAJIOB B YHU(HUIIMPOBAHHBIC TIPETYCMATPUBAIOTCS Pa3IMYHbIC
HU3MEPUTEITbHBIN HOpMUpYyolHe npeodpazosareny. M3mepurenbHble Ipeodpa3oBarenu
npudop Pa3IensIIOTCS Ha OCHOBHBIC TPYIIIBI: MEXaHHICCKHE, JICKTPOMEXaHHICCKHE,
TEIUIOBBIC, AIEKTPOXUMHUYUCCKUE, ONTUICCKUE, FJCKTPOHHBIC H HOHU3AI[UOHHbIC.
WzmepurensHble IpeoOpa3zoBaTeIy HOAPA3IEIISIOTCS Ha IIPe0Opa3oBaTest C
€CTEeCTBEHHBIM, YHU(HUIIMPOBAHHBIM H JUCKPETHBIM (pEIeHHBIM) BEIXOIHBIM
CUTHAJIOM (CHTHAJIM3aTOPHI), @ U3MEPHUTEIFHBIE TIPHOOPHI — Ha IPUOOPHI C
€CTeCTBCHHBIM U YHU(PHUIIHPOBAHHBIM BXOIHBIM CHTHAJIOM.
Kongurypats CoBOKYIHOCTh (DYHKITHOHAJHHBIX 9aCTeH BEIYUCITUTEIHLHON CHCTEMEI U CBSI3€i
. MEXITy HUMH, 00YCJIOBJICHHAs OCHOBHBIMH XapaKTEPUCTHKAMH ITHX
(BBIYUCIIATETBHON — .
cucTems) (hYHKIMOHATBHBIX YacTeH, a TAKXKe XapaKTepPUCTUKAMH pelIaeMbIX 3a1a4
00pabOTKU TaHHBIX.
Kondurypuposanue — Hactpoiika xondurypanuu.
KocBeHHOE aBTOMAaTHUYECKOE U3MEpPEHHE (BBIYHCIICHHUC) BBITIOIHACTCS MyTEM
KocBeHHoe nsmepenue
(BbluHCICHIC) npeoOpa3oBaHUs COBOKYITHOCTH YaCTHBIX U3MEPSIEMbIX BEITUYMH B
OTHCIBHBIX PE3yIBTHPYIOLIYIO (KOMI‘IJ‘IeKCHyIO)V HU3MEPSIEMYIO BETHYUHY C MOMOIIBIO
KOMILICKCHBIX - q)yHKuI/IOHanLHLIz( peoOpa30BaHuii U MOCIEAYIOIIETO IPSIMOT0 U3MEPEHHUS }
HoKasaTeseli Pe3yIBTHPYIOLICH U3MEPSIEMBIX BETHUMHBI JINOO CIIOCOOOM MPSIMBIX U3MEPCHUIA
YACTHBIX U3MEPSIEMbIX BEJIUYUH C MOCICTYIONIM aBTOMATHYCCKUM
(YHKIIMOHUPOBAHHUS 9 . N o
TOY BBIYMCIICHIEM 3HAUCHUH Pe3yIbTHpPYIOMmEH (KoanneKCHon) H3MepSIeMOi
BEJIMYUHEI 110 pe3yIbTaTaM MPSIMBIX H3MEPEHUI.
MaremaTtuueckoe
obecrieueHme MO COBOKYITHOCTh MaTEeMaTHUECKHUX METOIOB, MOJICICH 1 alTOPUTMOB,
aBTOMATH3UPOBAHHOMN npuMeHseMbIx B AC
CHCTEMBI
WK 10mKHB IMETh METPOJIOTHIECKHE XapaKTEPUCTUKH, COOTBETCTBYIOIIIE
TpeOOBaHUSAM HOPM TOYHOCTH, MAaKCUMAaJIFHO JOIYCTUMBIM norperrHocTsM. UK
ACYTII noanexat rocy1apCTBEHHON WJIM BEJOMCTBEHHON arTecTanuu. Buj
Mertponoruyeckas METPOJIOTHYECKOW aTTECTAIMHU JTOJKEH COOTBETCTBOBATh YCTAHOBICHHOMY B
aTTecTauus TexunueckoM 3amanun Ha ACYTII.
(xamnOpoBKa) T'ocynapcTBenHoi MeTponoruueckoit arrectanuu nojgiexar UK ACYTII,
HU3MEPUTEITLHBIX o U3MEpHTENbHAS HH(OPMAIIHS KOTOPBIX PeHA3HAYCHA IS
kananoB (1K) HCTIOJTb30BaHMUS B TOBAPHO-KOMMEPUYECKUX OIEPaITUsIX;
ACVYTII ydeTa MaTepualbHbIX LIEHHOCTEH;
OXpaHBI 37I0POBbS TPYAAIMIHXCS, O0ecTiedeHne 0e30MacHbIX U 0e3BPEeIHBIX
yCIIOBUH Tpyza.
Bce ocranbnbie MK nosiexxar BeJOMCTBEHHON METPOJIOTHYECKON aTTECTAIlMU.
MHoroypoBHeBas ACVYTII, Brmouatonias B ce0s B kadecTBe koMrmoHeHTOB ACY TII pa3HbIx
ACYTII o YPOBHEH HEpapXHH.
gé};?l}w’%OBHeBaﬂ — ACYTII, ne Brmtogaromas B ceds apyrux, donee menkux ACYTII.
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Tepmun

YcnosHoe
0003HaUeHHE

Ornpenenenue

OnTuMansHOE yIIpaB-
JIeHUE

oy

VYupasnienue, odecrieqnBaroniee HauBLITOTHEHIee 3HAUCHUE OTIPENICTICHHOTO
kputepus ontuManbHocTH (KO), xapakTepusyromero 3¢ (heKTHBHOCTh yIpaBIie-
HUS TIPH 3aJaHHBIX OTPaHUYCHUSX.

B xaugectBe KO MOTyT OBITH BEIOpAHBI pa3IMIHBIC TEXHUIECKHE MITH SKOHOMH-
YecKHe IMOKa3aTeIH:

BpeMmsI mepexona (OBICTPOIEHCTBHIE) CHCTEMBI U3 OJHOTO COCTOSIHUS B IPYTOC;
HEKOTOPBIN ITOKa3aTeb KauyecTBa MPOIyKINH, 3aTPaThl ChIPhs WIIM SHEPTope-
CYpPCOB U T.JI.

[pumep OVY: B neyax 1yist HarpeBa 3aroTOBOK I10]] TPOKATKY ITyTEM ONTHMAIb-
HOTO M3MEHEHHs TEMIIEPaTyphl B 30HaX HarpeBa MOKHO 00€CIIeYNTh MUHIMAIIb-
HOE 3Ha4Y€HHE CpeJTHe-KBaAPaTHYHOTO OTKJIOHEHHUS TEMIIEpaTyphl Harpesa oopa-
0OTaHHBIX 3arOTOBOK IIPU M3MEHEHUH TeMIIa UX MPOABHKEHHS, pa3MEPOB U TeTl-
JIOTIPOBOXHOCTH.

[TapameTtp

AHaJioroBas WM JUCKpETHas BEIMYHHA, TPUHAMAIOIIAst PAa3IMYHbIC 3HAUCHUS U
xapakrepusyromas 1uodo cocrossane ATK, m6o npouecc pyHKITMOHUPOBAHUS
ATK, mubo ero pe3yibTaThl.

[pumep: Temneparypa B pabodeM NPOCTPAHCTBE II€UH, AaBICHUE MO KOJIOII-
HHUKOM, pacxo]] OXJIaXJaoIleil )KUIKOCTH, CKOPOCTh BpallleHHs Bajla, HalpsuKe-
HHE Ha KJIEMMaX, COJepKaHHEe OKHCH KAJIbIUS B CHIPbEBOIl MyKe, CHTHAJl OLICHKU
COCTOSIHUH, B KOTOPOM HaXOAMTCSI MEXaHU3M (arperar), u T. 1.

[Mporpammuoe obec-
MeYeHHEe aBTOMATH3H-
POBAHHOM CHCTEMBI

I10

COBOKYITHOCTh TIPOrPaMM Ha HOCUTEJSIX JTAHHBIX U MPOTPAMMHBIX JOKYMEHTOB,
MpeHa3HAYESHHBIX IS OTIAIKH, QYHKIIMOHUPOBAHUS U IPOBEPKH PabOTOCIIO-
cobnoctu AC

PerynupoBanue mnpo-
rpaMMHOE

PerynupoBanue ofHON MM HECKOJIBKUX BEJIMUUH, ONPENEISIONNX COCTOSHUE
00beKTa, 110 3apaHee 3aJaHHbIM 3aKOHAM B BHJIE (DYHKIUI BPEMEHN MM KaKOTO-
100 mapameTpa CHCTEMBI.

[Ipumep. 3akanodnas neyb, TEMIEpPaTypa B KOTOPOH, ABISIOMIASCS QYHKIINEH
BpPEMEHH, N3MEHSACTCSA B TEUEHHE TPOIecca 3aKaJIKHU 110 3apaHee yCTAHOBICHHON
IIpOTpamMmMme.

Cucrema aBTOMaTHYE-
CKOTO peryJrupOBaHUs
(AP) MHOTOCBSI3HASI

Cuctema AP ¢ HECKOJIBKIMH PETYITHPYEMBIMU BETMUNHAMH, CBSI3AHHBIMH MEXK-
Iy co0oit uepe3 00BEKT PETYITHMPOBAHUS, PETYISATOP WK HArpy3Ky.

IIpumep: OOBEKT — MapOBOI KOTEIN; BXOAHBIE BETMYMHBI— [10/1a4a BOBI, TOTUIH-
Ba, pacxXoJl Iapa; BEIXOIHBIC BEIMYUHBI — TaBJICHUE, TEMIIEpaTypa, YPOBEHb BO-
JTBL.

CucTteMbl U3MEpeHus
u (U1K) aBTOMaTU4e-
CKOTO PeTyJIHUpOBAHHUS
XAMHUYIECKOTO COCTaBa
1 GUBHYECKUX
CBOICTB BeIlleCTBa

Msmepsiemas cpena U u3mMepseMas BeJIMUKHA JJIsl OTPEAETICHUS] XUMUYECKOTO
COCTaBa BEIECTB:

MPUMEPAMHU U3MEPSICMBIX BEJIMYHH JIJIs Ta3000pa3HOl Cpe/ibl SIBISIOTCS: KOH-
LIEHTpAIMs KACIOPOIa, YIIeKHcaoro raza, ammuaka, CO+CO2+H2 (otxomsiue
ra3pl JOMCHHBIX II€YCH) U T.IL., JUTS KHUKOHN CPEJIbl: 3CKTPOIPOBOIUMOCTD pPac-
TBOPOB, COJIEH, LIEJI0UEH, KOHLIEHTPALsI BOAHBIX CYCIEH3UM, COJIECOEpKAHUE
BoAEl, pH, coxeprkanme MHaHUIOB U T.11.

W3mepsiemast BeMdrHA B UCCIIeAyeMas Cpeia ISl OnpeAeIeHNs GU3NIECKUX
CBOICTB BEILIECTBA:

[Ipumep n3MepsieMoi BETWMIHHBI JUTs1 BOJBI M TBEP.IBIX BEIIECTB: BIAKHOCTB, IS
JKUIKOCTH ¥ ITYJIBIBI — TUIOTHOCTB, ISl BOABI — MYTHOCTb, JJIS1 KOHCUCTEHTHBIX
Maces — BA3KOCTb U T. 1.

Texnomoruueckuit
0O0BEKT yIpaBJICHUS

TOY

OOBeKT ynpaBlieHHs1, BKIIOYAIOIIUH TEXHOJIOIHYECKOe 000pyI0BaHHE U PEeaIH-
3yeMblil B HEM TEXHOJIOTUYECKUI IpoLecc
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TEPn-2001 Hmwxeropozackas o0xacTs.

[Ipunoxenus

Tepmun

YcnosHoe
0003HaUeHHE

Ornpenenenue

Tenemexanuueckas
CUCTEMA

Tememexannka o0beuasieT TC aBTOMAaTHIECKOH TIepeaayy Ha PaCCTOSHHUE KO-
MaH[| YIpaBJIeHUS X HHPOPMAINH O COCTOSIHIH OOBEKTOB C MPUMEHEHNEM CIIC-
OUAITBHBIX TTpeoOpa3oBaHuil 1 3 PEKTHBHOTO NCIIOIH30BAHUS KAaHAJIOB CBSI3H.
CperncTBa TemeMexXaHUKH 00ecreunBaloT 0OMeH HH(opMaIied Mexxay o0beKTa-
MH KOHTPOJIISA M OIIepaTopoM (AucrieTdepom), mbdo Mexry oorexramu u KIITC.
CoBOKYITHOCTH yCTpOHCTB ITyHKTa yripasieHus (I1Y), ycTpolcTB KOHTpoIHpye-
moro myHkTa (KII) u ycTpoicTB, IpeJHa3HaueHHBIX Il 0OOMEHa uepe3 KaHall
cBs3u uHpopmarme Mmexay ITY u KII, 06pasyeT KOMILIEKC YCTPOWCTB TeIeMe-
xaHuky. TenemexaHndeckas CHCTEMa MPEJCTaBISIET COO0H COBOKYITHOCTh KOM-
IUIEKCa YCTPOUCTB TeJIeMEXaHHUKH, JaTYNKOB, CPEICTB 00pab0TKN HH(POPMAIHH,
JUCIIETYEPCKOTo 000PYIOBAHUS U KAHAJIOB CBSI3H, BHITIOIHSIOMINX 3aKOHYEHHYIO
3aJa4y LEHTPAJIM30BAHHOTO KOHTPOJIS M YIIPABJICHUs TEPPUTOPUATIBHO paccpe-
JOTOYEHHBIMU 00BeKTaMu. [y hopMUpOBaHHS KOMaH]| YIPaBICHUS U CBSI3H C
OTIEPaTOPOM B TEJIEMEXAaHMUECKYIO CHCTEMY BKJIFOUAIOTCS TAKXKE CPEACTBA 00pa-
6otkn nHGopMarmu Ha 6aze KIITC.

TepmuHan

1. YcTpoicTBO Ui B3aMMOAEHCTBYS IOJIB30BATENS WIX OIEpaTOpa C BHIYMCIIH-
TeNBHOM crcTeMoi. TepMuHaI peacTaBIsIeT cOO0H Ba OTHOCHTEIBHO HE3aBH-
CHUMBIX yCTpoiicTBa: BBOJA (KJIaBHATYPHI) M BEIBOAA (3KpaH WM [IeYaTaromee
YCTPOHCTBO).

2. B nokanbHOM BEIUMCIUTENBHON CETU — YCTPOICTBO, ABISAIOIIEECS UCTOYHU-
KOM WJIY NIOJTy4aTesIeM JIaHHBIX.

VYnpasnsronias GyHK-
LMl aBTOMATH3HPO-
BaHHOM CHCTEMBI
yIIpaBJIeHUs

Oynkuus ACY, BKiIroyaromias noirydenne nHpopmauuu o cocrossauu TOY,
OLICHKY MH(pOPMAIMH, BEIOODP YIPaBISAIONIMX BO3ACHCTBUN U HX peau3annio

YcrpoiicTBa oTobpa-
XeHust nHpopmannu

YOHu

TexHuueckue cpencTBa, UCIOJIb3yeMble IS Tepeaadr HHPOPMALIH YEIOBEKY —
oreparopy.

YOMU pa3zgensroTcs Ha B OONBIINE TPYIIIHL: JIOKATBFHOE FITH [EHTPAIN30BaH-
HOE TIpeICTaBIeHNEe HH(POPMAIINH, KOTOPBIE MOTYT COCYIIECTBOBATh B CHCTEME
napajuiebHo (OJHOBPEMEHHO) WIIH HCIIONB3YEeTCS TOIBKO IIEHTPATN30BaHHOE
TpeacTaBiIeHrEe MH(OPMAIIHH.

YOMU knaccuduimpyroTes no ¢popmam MpeacTaBiIeHns HHGOopMaIiy Ha:
CHTHAJIM3UPYIOLIHE (CBETOBbIE, MHEMOHHYECKHE, 3BYKOBBIE);

MIOKa3bIBaIOIINE (aHAJIOTOBbIE M IU(POBLIE);

PErUCTPUPYIOLIHE /ISl HETOCPEICTBEHHOTO BOCTIPHATHS (1M (po-OyKBEHHbIE U
JMarpaMMHBIC) U ¢ 3aKOJAMPOBAaHHON MH(OpMaIiel (Ha MAarHUTHOM WK 0Y-
Ma)KHOM HOCHTEJIE);

9KpaHHbIE (JucIuieiiHbIe): andaBuTHO — U(pOBLIE, rpaduueckre, KOMOMHUPO-
BaHHBIE.

B 3aBucumocTH OT XapakTepa GOpMHUPOBAHHS JOKAIBHBIX U IIETEBBIX IKPAHHBIX
(hparMeHTOB CpEeACTBa YKa3aHHOTO THIA PAa3/ICIAIOTCS Ha YHUBEPCAIbHEIC
((pparmMeHTHI TPOU3BONBHOM CTPYKTYPHI (pparMeHTa) v CeHATH3HPOBAHHBIE
(pparmenTH HEM3MEHHOH (POPMBI C IPOMEKYTOUHBIM HOCHTEIIEM CTPYKTYPHI
¢dparmenra).

[pumenurensho k ACY TII ¢pparMeHTs MOTYT HECTH HH(POPMALIHMIO O TEKYIIEM
COCTOSIHUM TEXHOJIOTHYECKOTO IpoLecca, O HAIMYMH Pa3iiaioK B Ipolecce
(YHKIIMOHMPOBAHUS aBTOMATU3HUPYEMOT0 TEXHOJIOTHYECKOTO KOMILIEKCa U T.JI.

Uenosek-onepaTop

HepCOHaJ’I, HCMOCPCACTBECHHO Beaynmﬁ YHpaBJICHUC 00BEKTOM
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TEPn-2001 Hmxkeropoackas obmacts. [Tpunoxenns

Cucrembl BEHTW/ISIIMUA U KOHIUIIMOHUPOBAHUA BO3yXa

IIpunoxenue 3.1

K03(l)(l)I/lIII/lEHTI)I, YUYHMThIBAOHINE YCJIOBUS, CHUKAKIIHE ITPOU3BOAUTECJIBbHOCTD TPy/Ja

Ne .

VYcnoBus pou3BoCTBa paboT

Koadpunmenr

B nomemneHusIx KaTeropui, KiacCUPUIUPYEMbIX cOraacHo « OCHOBHBIM
CaHUTAPHBIM IIpaBHIaM pabOThI C PAJMOAKTUBHBIMU BELIECTBAMU U IPYTUMH
HCTOYHHKAaMHU HOHIBHpYonmX u3nydeHuin» (OCII-72/87), kak momemeHus
1utst pabot 1-3 kmaccoB, BONMM3M KOTOPBIX pa3MEIaloTcsl HCTOTHUKH
VMOHU3UPYIOMINX U3ITydeHUH (S1epHO-TIapOIPON3BOJUTENbHAS YCTAHOBKA
ATOMHOM 3JIEKTPUIECKON CTAaHIIMH MIJIM aTOMHasl yCTAHOBKA APYTUX
COOPYKEHHH):

K paciieHkam otaena 1

1,25

TO e, oTaeaa 2

1,7

3

[To oGopynoBaHHIO, yCTAHOBKAM, YCTPOHCTBAM U BO3yXOBOJAM,
PAaCTION0XKEHHBIM:

Ha BBICOTE OT T10J1a (TUIOLIAIKH) TIPH UCIIOIb30BaHUH MTOIMOCTEH Win
MIEPEHOCHON JIECTHULIBI:

or3MmoSwMm

1,1

4

CB.5M

12

5

Ha KPOBJIC 30aHUA

1,3

IIpumeuanus:

1. IIpu nmpousBoacTBe paboT B MOA3EMHBIX YCIOBUSX B LIaXTaX, PYAHUKAX, @ TAKIKE METPOIOJIUTEHAX, TOHHEISX 1
MOJ3EMHBIX COOPYKEHHAX CIECIUAIBHOTO Ha3HAUYEHHS YKa3aHHbIC KO PHUIIMECHTHI HE IPUMEHSIIOTCS.

2. Ipumenenne K03()(UIIMEHTOB IMPH COCTABICHHH CMET JOJDKHO OOOCHOBBIBATHCS MAHHBIMH IIPOCKTA MIIN
mporpamMMoii paboT, a IpM pacyeTrax 3a BBHIIOJHEHHE pabOTBI — aKTaMH, (GUKCHUPYIOIMHUMH (paKTHUEeCKHEe YCIOBHS
BBITIOJTHEHHS PadOT.

CTpyKTypa NyCKOHAJIAJ0YHBIX padoT, oTae 1

ITpunoxenne 3.2

Ne Oran paboTsl HI;(;I;;I;I ?;JSSE;HX
1 [oaroroBurenbHbIE pabOTHI 10
2 Hananka Ha IpoeKTHBIE pacXo/bl BO3yXa 65
3 KommiekcHoe onpoboBaHue CUCTEM 25
Hroro 100

CTpyKTYypa NyCKOHAJIAT0YHBIX padoT, oTaes 2

ITpunoxenne 3.3

[TporeHT OT 00IIeH paclieHKH Ha BHITIOJTHEHHE PaboT 1Mo 3Tarnam
3aKITI0YNTETbHBIC
Howmep paznena IToaroroBurensHbIE paboThI, BKITIOYAs
paboTI UcnbiTanus PerynupoBka COCTABIICHIE
TEXHUYECKOTO OTYEeTa
1 2 3 4 5
clmo4 — 50 35 15
5, 6 (pacuenku ¢ 03-02-050-05 mo
03-02-050-08) 10 80 o 10
6 (pacuenku ¢ 03-02-050-01 mo 03-
02-050-04) o 40 >0 10
7 10 80 — 10
8 20 70 — 10
9 20 70 — 10
10, 11 10 30 — 60
c12mno 16 — 45 40 15
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TEPn-2001 Hmwxeropozckas obxacts. [Iprmoxenns

[TpoueHT OT 0011IEH paclieHKU Ha BBIIOJIHEHUE Pa0OT 1Mo dTanaM
3aKIounTeIbHbIE
Howmep paznena [loaroroBuTenbHbIE VeHbrranss PerysuposKa paboTHI, BKITIOUast
paboTht COCTaBIICHHUE
TEXHHYECKOTO OTYETa
1 2 3 4 5
17 10 40 40 10
18, 19 — 45 40 15
20 10 40 40 10
[Ipumeuanus:

1. Ilpu BBIMONHEHWH PAaOOT ABYMS Pa3IMYHBIMH MOAPSIHBIMA OPTaHW3alMsAMH, OJHA W3 KOTOPBHIX BBIMOJHSACT
ITyCKOHAJIa[I0YHbIe padoTHI (10 TOANMCAaHNS aKTa TOCYJapCTBEHHON MPUEMOYHON KOMUCCHH), @ APYTasi - UCTIBITAaHKS U
HaJIAZKy Ha CAaHUTApHO-THTHCHWYECKHUE (TEXHOJOTHUECKHE) TpeOOBaHMS K BO3IYIIHOH cperne (Iocie BBoga 0OBEKTa B
9KCILTyaTalHIo), 3aTpaThl Ha IOArOTOBHUTENILHBIE PA0OTHI YUYUTHIBAIOTCS JOMOJIHUTENBHO B pa3Mepe 15 mpoueHToB oT
TEPn vactu 3 otnena 2 no pasnenam: ¢ 1 mo 4, 6 (pacuenku ¢ 03-02-050-01 mo 03-02-050-04), c 12 mo 16, 18 u 19.

2. Ecnu vcnipITaHus ¥ HajlaIKy Ha CAHUTapHO-TMI'MEHHYECKHE (TEXHOIOTHUeCcKre) TpeOOBaHMs K BO3AYIIHOI cpene
BBITIOJHSAET Ta K€ MOJPs/IHAs OpraHu3alys, KoTopas IPOU3BOJMIA M IyCKOHalano4Hele pabotsl, u3 TEPH wactu 3
oTnena 2 pasgenos 5, 6 (pacuenku ¢ 03-02-050-05 mo 03-02-050-08), ¢ 7 mo 11, 17 u 20 uckmiroyaroTcs 3aTpaThl Ha
MIOJIrOTOBUTEJIbHBIE pabOTHl B pa3Mepe, yKa3aHHOM B rpade 2.

3. TEPm gactu 3 otmena 2 y4WTHIBAIOT 3aTpaThl Ha IIPOBEACHHE, B COOTBETCTBHU C TPeOOBAHMSAMH IIPOCKTA,
UCTIBITAaHKUSI CHCTEM BEHTWJIALUHM W KOHIWIMOHMUPOBAHHS BO3IyXa HAa OJHOM DPEXHME, a PErYJIUPOBKH - Ha JABYX
pekuMax (I TEIUIOr0 M XOJOJHOTO IIepHoJa Toja). 3aTpaThl Ha MOBTOPHBIC HCIBITAaHHS CHUCTEM Ha JAPYIOM
TEXHOJIOTHYECKOM PEKHIME, 10 TPEOOBAHMIO 3aKa3uHKa, ONPEAEIAIOTCS O JaHHBIM Tpadsl 3.

IIpunoxenue 3.4

Ko3¢punueHTsl, yYUTHIBAIONINE YCIOBHS BhINOJHEHHs padoT, oTaea 2, pazgen 9

Hludp TEPn YcnoBust BBINOJIHEHUS padOT Koadpunpment

[Ipu oT6ope npob atmocdepHoro Bo3ayxa, B
MOMEUICHUAX ¢ TEXHOIOTHYECKIM MUKPOKIUMATOM, a
TaKXKe IS ONpe/eIeH s TUCIEPCHOTO COCTaBa MbLTH U

1 03-02-060-01 o 3,0
MOCJIe YCTAHOBOK TOHKOW OYHCTKH BO3/yXa (TKaHEBbIC
(GUITBTPBI, BOJIOKHUCTHIE MATEPHAIIbI, CKOPOCTHBIC
MIPOMBIBaTENN BeHTypH, 3M1eKTpOMIBTPHI U T.11.)
IIpu otGope npob (aHamm3se), CBI3aHHOM C
) 03-02-060-01, 03-02-060-02, HEO0OXOIMMOCTBIO MPUBJICUEHUS JTOTIOTHUTEIILHOTO 15
03-02-060-05, 03-02-060-06 HCTIOTHUTEIIS IS oOecrieueHust 0e30acHbIX yCIOBUH i
Tpyna
03-02-060-01, 03-02-060-02, pu o160 6
3| 03-02-060-05, 03-02-060-06, p Pe IpOd (anazuse, n3MepeHik) B 1,25
03-02-060-08 BO3/yX0BOJax (ra30Xxo/iax), maxrax, Tpyoax  T.II
4 | 03-02-060-01, 03-02-060-08 IIpu ot6ope mpod (M3MepeHnn) ¢ COONI0ICHIEM 15

MpUHIUIIA UBOKUHETUIHOCTHU

[Tpu oTGope npob (aHanu3se), CBI3aHHOM C

03-02-060-01, 03-02-060-02 HeO6XOZ[I/IMOCTLIO MPUHATUA MEP 1TO NMTPEAOTBPAILECHUIO

5 03-02-060-05, 03-02-060-06 KOH/ICHCALlMH KOMIOHEHTOB [a30BO3/1IIIHOM cMecH B 1,5
poOOOTOOPHOM YCTPOHCTBE U 3aMep3aHUs B
MOTJIOTUTENBHBIX PHOOpax
6 03-02-060-01, 03-02-060-02 Hg)o%oz(sopeogpof) E)aH?mZ)’ CBﬂ3a;I6P;00M600 oro 1,5
03-02-060-05, 03-02-060-06 HICORXOMMMOCTBID OXABIICHIL POROOTOOPHOT ’
ycTpoiicTBa (TpyOOK 1 T.II.)
ITpu m3mepeHnn Ha OHOM 0OBEKTE KaKOTO-THO0
7 | ¢03-02-060-01 mo 03-02-060-08 | BemiecTBa TOJILKO B OJJHOM TOUYKE (OJTHUM MEPHOM 1,8
CEUCHHHN)
03-02-060-03, 03-02-060-04, IIpu HaTMYMK CTAaHAAPTHON KATMOPOBOYHOM CMECH
8 0,8
03-02-060-06 aHAJIM3UPYEMOTO BelecTBa
9 | 03-02-060-05 [Ipu ucnonb30BaHUM B3aMEH TOTOBBIX TPYOOK 1.6
WHIWKATOPHBIX MTOPOIIKOB
10 | 03-02-060-01 [Tpu oTcyrcTBHM B 00CIIelyeMO TOUKE IEKTPOIHEPTUH 125

JUISA TIMTAHWS DOHEPTUU MECXAaHUYCCKUX aCIIUPAaTOPOB
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IJI\Z"; Hludp TEPn YcnoBust BBIMOJIHEHUS padoOT Koadpuupmenr
1 03-02-060-03, 03-02-060-04, [Ipu ananmm3e mpob ¢ mpeaBapUTEITHHBIM 1.4
03-02-060-06 KOHLUEHTPHUPOBAHUEM ’
[Ipumeuanue.

Koaddummentsl, npuBeaeHHbIe B L. 3 ¥ 4, 0OTHOBPEMEHHO HE TIPHUMEHSIOTCSL.

IIpunoxenne 3.5

O0bem cepun (K0JIMYECTBO 0TOOPOB, AHATU30B, H3MepeHuii), oTaes 2, pazaen 9

O0neM cepuu (KOTHYECTBO (3T60p0B, aHaJIN30B, Kosdbuuent
n3MepeHuil)
or 1l mo3 1,3
ot 4 o 10 1
ot 11 mo 20 0,9
21 u bonee 0,8

IHoaxbeMHO-TpaHCIOPTHOE 000PYI0BAHUE

CTpyKTypa NyCKOHATAX04YHBIX padoT

[punoxenne 4.1

Hons, %, B o0mmx
HaumenoBanue 3tamna pabot
3arparax (pacleHKe)

[ToaroroBuTeabHbIE pabOTHI 10
Hananka v myck obopymoBaHust 45
KomruiekcHoe onpoOoBaHue 000py10BaHHs 40
CocraBlieHHEe TEXHUYECKOTO OTYETa 5

Hroro 100

MeTaiooopadarbiBaloiiee 000pya10BaHue

CTpyKTypa NMyCKOHAJAI0YHBIX padoT

Ipunoxenue 5.1

Homs, %, B 00mux
HaumenoBanue stana padot
3arparax (pacueHKe)
[ToaroroBuTenbHbIE pabOTHI 10
Hananounsle paboTsl 60
KomrurekcHoe ornpoboBaHue 000py10BaHUs 25
CocTaBneHre TEXHUYECKOT0 OTUeTa 5
Hroro 100
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XoJ0auJIbHbIE T KOMIIPECCOPHBIEC YCTAHOBKH

IIpunoxenue 6.1

CTpyKTypa NyCKOHAJIaJ04YHbIX padoT, oTae 1, pasnen 1

[TpoueHT OT 00IIEH paclieHKH 10 TabIHIe

Howmep

yrana CocTaB myCKOHAJIAI0YHBIX paboT 06-01- 06-01- 06-01- 06-01-004,

001 002 003 06-01-005

1 WzyyeHne npoekTa 1 TEXHUUECKON JOKyMEHTAIHN
NPEANPUATHAS-U3TOTOBUTEINS 110 SKCILUTyaTalluK U
NpaBJIaM TEXHUKH Oe3onacHocTH. [IpoBeneHue
BHELIHET0 OCMOTpA YCTaHOBKU. [IpoBepka kadecTBa u
COOTBETCTBHS BBIITOJHCHHBIX MOHTAXHBIX paboT
TEeXHUYECKUM TPEOOBAHUSAM, IPOBEPKa KOMIIEKTHOCTH
000pyIOBaHUs, 3aMlaCHBIX YacTeH, MHCTPYMEHTA H 14 11 7 10
NPUCIIOCOOJICHUH, MPAaBHILHOCTH PAaCCTaHOBKU
000pyIOBaHMs, I0IBOJIA U HAJIWYHS 3JIEKTPOIHEPTHH,
BOJIOCHA0KEHMS1, KaHAJIM3aLUH U BEHTHIISILIUH.
[IpoBepka akTOB Ha BBIIOJIHEHHBIE pa0OTHI 1
COCTaBJICHHE BEIOMOCTH 3aMEYaHUi 0 HECOOTBETCTBUH
TEXHHYECKUM TPEeOOBaHUSIM

2 [IpoBepka paboOTOCIIOCOOHOCTH XOJIOANIEHON
YCTaHOBKH U 000pyIOBaHUS, OCYIIKA i OYHCTKA
LEOJINTOM, MEXaHHYECKUMH (HIbTPaMU,
BaKyyMHUpOBaHKE U MpoayBKa. [IpoBepka - 17 29 25
TepPMETUYHOCTH CHCTEMBI C BBIACPKKOH I10]1 JaBICHHEM
azorta 18 4. 3apsaka MamuHBI MaclIOM U XJIAZIOHOM (3a
nckiroueHneM Hopmel 06-01-003-01)

3 PerynupoBka 1 npoBepKa CHCTEMBI aBTOMAaTHIECKOTO
OTTauBaHMs, CpabaTHIBAaHKS IPHOOPOB aBTOMATHKH -
perne AaBIeHUs XIaJ0Ha B CUCTEME, TEPMOPETYISITOPA,
TE€PMO- U BOAOPETYIUPYIOLINX BEHTUIEH; pene
BPEMEHU Ha MOJIHOE OTTauBaHME HCIapUTENeH ¢
MIPOBEPKOI OTKPBITHS U 3aKPITUS COIEHOUTHBIX
BEHTWJICH B MOMEHT Hadalla ¥ OKOHYAHUS OTTaHBaHHS
TETIIIOBBIX 3aIUT

4 Ha mammHax ¢ BO3IyIIHBIM OXJIKICHUEM - IPOBEpKa
HaIIpaBJICHUS BPAIICHUS JJIEKTPOABHUTATENS, C BOJITHBIM
- peryJaupoBKa IOIa4H BOJBL. 3aMeHa I[E0JINTAa B - - 7 6
MITaTHBIX (QUIBTPaX OCYIIUTENEH U MMOIIIHITHUKOB
3JIEKTPOIBUTATENICH

5 OxoHYaTeIbHAS PETYIHPOBKA BCEH CHCTEMBI
aBTOMaTu4yeckoro orrauBanus. CocTaBjieHue akTa u - - 7 4
aKTa-peKJIaMaliy IPY HAJTMYUH 3aBOJICKHX JIE(PEKTOB

6 ITyck ¢ mpoBepKkoi pabOTHI XOIOANIBHOM YCTaHOBKH
10 JOCTH)KEHHH MACTIOPTHBIX MApaMeTPOB U
obecrieueHne KOHTPOJIS 32 TEMIIEPATYpPOii B
oxJaxaaeMoM oobeMe U kodddummenTom padbodero 77 34 19 28
Bpemenu. Habnromenue 3a paboToi yCTAaHOBKHY B
TeueHue 24 4, BBIABICHUE 3aBOJICKUX JIe()EKTOB U
COCTABJICHHE aKTa PEKJIaAMAIHH

7 HHcTpyKTax 3aKka34rKa 0 OCHOBHBIM MPaBUIaM
TEXHUKHU 0€30MaCHOCTH IKCIUTYaTAIUU XOJOJHUIEHOTO 7 7 7 5
000pyI0BaHUs
8 Crava X0J0IMIbHON YCTAHOBKU B KCIUTYaTAallHIO. > 5 > 2
CocTaBJicHUE aKTa U Iepejiada 3aKa3uuKy
Hroro: 100 100 100 100
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IIpunoxenue 6.2

CTpyKTypa NyCKOHAJTAA04YHBIX padoT, otaes 1, pa3aen 2

Howmep
JTana

CocTtaB yCKOHAJIAI09HBIX paboT

[Ipouent
oT 001IEeit
pacieHKu

1.1

1.2

[MoaroroButenbHbIE pabOTHI

B TOM UHCIIE:

W3yuenne u aHanu3 MpoeKTHON, HOPMaTUBHOM U TEXHUYECKOHN JOKYMEHTALMU: 03HAKOMJICHHE
C uepTexKaMu, CXeMaMH U pacyeTaMy; H3yueHHe TEXHUUECKOW JOKyMEHTallUU peApUsTHil-
n3roToBHTENEH 000pynoBaHus. IIpoBepka 1 MPOCYET MPOCSKTHBIX PELICHUH U pabouux
yepTexkeil. CocTaBieHue 3aMeuaHui 10 MPOEKTHBIM pelIeHusIM U pacyeraM. COBMECTHO ¢
3aKa34MKOM U IMPOEKTHON OpraHu3anuei pa3padoTka MEpOIPUSTHH 110 yCTPaHEHHIO
3aMeyaHuii, KOHTPOJIb 32 UX BBINOJHEHHEM. Pa3paboTka mporpaMmebl ITyCKOHaIaI0YHBIX paboT

ITpoBepka HATUYHsI CAATOYHON TOKYMEHTAIIMH OT CTPOUTENHEHO-MOHTAXHBIX OpPraHU3aluil U ee
COOTBETCTBHS HOPMATHBHO-TEXHUYCCKUM TPEOOBAHHUSIM; BHEIIHHIT OCMOTP CMOHTHPOBAaHHOTO
000pyI0BaHus; IPOBEPKA BBIMOIHEHHBIX CTPOUTEIBHO-MOHTAXHBIX Pa0OT M UX Ka4ecTBa Ha
COOTBETCTBHE MPOEKTY, TPEOOBAHUSIM MPEANPUITHIA-H3TOTOBUTENCH, ACHCTBYOMIM
HOpMaTHBaM; COCTaBJICHHE IIEPEYHs 3aMeUaHu, pa3padoTka MEPOIIPUATHHI 110 MX YCTPAHCHHUIO
Y KOHTPOJIb 33 YCTpaHEHHEM 3aMeqaHHUil

10

2.1

[IpoBenenue NpoBEPOK U UCIIBITAHUI

B TOM YHCIIE:

[IpoBepka 00eCTIEYCHHOCTH XOJIOIMIIEHON YCTAHOBKY BOJOW, BOJOCTOKOM H 3JIEKTPOIHEPTHEH.
[IpoBepka nokyMeHTanuu, noATBepxkaaroLel roroBHOCTh cucteM KUIIHA k ncneltTaHusM
o0opynoBanust. KOHTponbHast IpoyBKa M IPOMBIBKA TPYOOIIPOBOJIOB, COCYIOB U aIapaToB
XOJIOJMIILHOM YCTAHOBKH CO CHSITHEM, OYHCTKON M YCTaHOBKOH (DMIIBTPYIOIINX 3JIEMEHTOB.
KoHTponbHas npoBepka cpadaTslBaHKs IPEJOXPAHUTEIBHBIX KIIallaHOB ITPY COOTBETCTBYIOIINX
napneHnsix. CocTaBieHHe aKTOB Ha KOHTPOJIBHYIO ITPOTYBKY, TPOMBIBKY, Pa0OTy
IIPEeJOXPAaHUTENbHBIX KJIallaHOB

2.2

KonTtponpHas nmpoBepka TepMEeTHIHOCTH TPYOOIIPOBOJIOB, COCYIOB U aIapaTOB XOJOAMIHHOM
YCTaHOBKH COOTBETCTBYIOIINM JIaBICHHUEM CO CHATHEM M YCTaHOBKOH 3ariyIlIek, IpoBepKa
TEepPMETHIHOCTH TPYOHBIX PEIIETOK alllapaToB CO CHATHEM M YCTaHOBKOHW KPBIIICK; YIacTHE B
YCTpaHEHWH BBISBICHHBIX HETUIOTHOCTEH; COCTABICHHE aKTa KOHTPOJIBHBIX HCIIBITAHHUH.
[MoxroroBka 060pynOBaHUS XOJIOIMIBFHON YCTAHOBKH K HCIIBITAHUAM COTJIACHO TPeOOBaHUAM
MPEONPUATHH-U3TOTOBUTEINEH ¢ YaCTHYHON pa300pKoH M cOOPKOH y3JIOB, 3ampaBKa
MacCJIOCUCTEM IOCIE WX MPOMBIBKH U MPOAYBKH; MPOBEPKA Fr€PMETUYHOCTH KOMIIPECCOPOB.
[IpoBeneHue UCIIBITAHUN KOMITPECCOPOB, HACOCOB B COOTBETCTBHU C TPEOOBAHUSIMHU
npeanpusTHii-urorouteineil. CocraBieHue GOpMyIIIpOB Ha MPOBEACHUE WHAUBUIYATBHBIX
UCTIBITAHUN

10

3.1

32

[IpenmyckoBrie pabOTHI

B TOM YHCIIE:

BakyymupoBaHHe CHCTEM, OIPE/ICIICHHE MIIOTHOCTH CHCTEMBbI BBIJCPIKKH M0]] BAKYYMOM,
yCTpaHEHUE BBISIBIICHHBIX 1e(DEKTOB, CHATHE 3ariyIIeK, yCTAHOBKA MPOKIAIOK, COOpKa
(anneBbIx coequHeHuil. [IpoBepka cCTEMbI OXJIAXKICHHST KOHJICHCATOPOB C 3aII0JTHEHUEM X
BOJIOH, CITYCK BO3]lyXa, KOHTPOJIb 32 IUPKYJISLIUCH BOBI. 3aOTHEHHE CHCTEMBI PACCOIOM
(BOJIO¥), IPOOHBII MYCK C MPOBEPKOM IUPKYISAIMU, KOHTPOJIb KOHIIEHTPAIIMH PACCOa, CITYCK
BO3/yXa, ycTpaHeHue nedekToB. [IpoBepka paboOThI BHITSDKHOW U aBAPUIHOW BEHTHIISIHH.
CocTaBieHHE aKTOB O 3alIOJHCHUHU U ONPOOOBAHUY CUCTEM

[lepBoHagaIEHOE 3aNIOJTHEHNE CHCTEMBI XJIAJIaTr€HTOM C pa3pabOTKOIl CXeMBI BBITIOTHEHHS
paboT, BAaKyyMHPOBaHHE CHCTEMBI, TIOATAITHOE 3aTI0THEHNE CHCTEMBI C TIPOBEPKON
TepPMETHYHOCTH M YCTPAHEHUEM BBISBICHHBIX yTEUEK, BKIIOUCHHE B pabOTy 3JIEMEHTOB
XOJIOAWIBHOM YCTAHOBKH U CHCTEMBI 0OOPOTHOTO BOJJOCHA0KEHUS. 3aI0JIHEHHE YCTAaHOBKH
pacUeTHBIM KOJMYECTBOM XJIaIar€HTa ¢ Paclpeie]IeHHEM €ro Mo cocyJaM J10 HOPMAaTUBHBIX
BeJIMYMH, ycTpaHeHue aedekroB. COCTaBICHUE aKTa Ha 3aMOJIHCHUE CHCTEMBI XJ1aJareHTOM

20

10

10

HyCKOBLIe 1 HAJIaJOYHBIC pa6OTI)I Ha NMCPBOHAYAJIBHBIX PEXHUMAX OXJTAXKICHUA

25

19




TEPn-2001 Hmwxeropozckas obxacts. [Iprmoxenns

Homep
Jramna

CocTtaB yCKOHaJIaI09HBIX paboT

[Ipouent
oT 001IEeit
pacIieHKH

B TOM UHCIIE:
[Tyck B paboTy X0JIOAMIBHOM YCTaHOBKH IO MIPOSKTHOM CXeMe Ha peKUMax IePBOHAYATIBHOTO
OXJIQXKICHUS C TIPOBEPKOH cpadaThIBaHHS CHCTEM 3aIUTHI, HHCTPYKTaK 0OCITyKHBAIOIIETO
nepcoHaa. BrlsgBieHNe 1 aHAMM3 HEJOCTATKOB B pabOTE XOJIOMIBHON yCTAHOBKH, HX
ycTpaHeHHue. BBIMOTHEHNE peTJIaMEHTHBIX padoT 1o 000PYAOBAHUIO B COOTBETCTBHU C

Tpe6OBaHI/IHMI/I npeaAnpuATUA-U3TrOTOBUTEIIA. KommekcHoe HpO6HO€ HUCIIBITAHUE XOJIOIUILHOM

YCTaHOBKH Ha paboveM pexkuMe ¢ IOCTHKEHHEM IPOSKTHBIX TeMIepaTyp, obecrnedeHrneM
YCTOWYIHMBOM pabOThl 000PYAOBAHHS U TEXHOIOTHIECKOTO peskuMa. MHCTpyKTaK
00CITyKUBAIOIIET0 IIEPCOHANA 110 MOAAEPKAHUIO ONTHMAIBEHOTO pexkiuMa paboThl ¢ pukcanueit
MapaMeTpoB B KypHaie HAOIMIOACHUSL

KommekcHoe onpoboBanme

B TOM YHCIIE!

Obecnieuenne pabOTh XOJIOUIBHONW YCTAHOBKHU C JOCTH)KEHHEM U ITOIEPKaHuEM
YCTOHYMBOTO MPOEKTHOT'O (TEXHOJIOTHUECKOT0) peXXUMa B TeueHHe 24 4 (COBMECTHO C
HEePCOHAJIOM 3aKa3uHKa)

27

3aKII0YNUTENIbHbIE pa60T1>1

B TOM YHCJIC:

CocrapieHue JAOKYMCHTalluU 00 OKOHYAHHH IMyCKOHAJIaAOYHBIX pa60T. CocraBlieHue
TCXHHUYCCKOTO OTYCTA

Hroro:

100

[punoxenne 6.3

CTpyKTypa NyCKOHAJTAA04YHBIX padoT, otaes 1, pa3gen 3

Howmep
JTana

CocTtaB yCKOHaJIaI0YHBIX padoT

IIpoueHT ot
oO0meit
pAacIeHKH

1.1

1.2

[oxroroBuTensHBIE paOOTHI

B TOM YHUCIJIE:

W3yyenue n aHanu3 NPOEKTHON, HOPMATUBHON U TEXHUUECKON TOKYMEHTALUU: aHAIHU3
MPOEKTA, IPUHATHIX MPOCKTHBIX PEIICHUH, pa00YHX UepTeKel: U3yUCHUE TEXHIUCCKON
JIOKYMEHTAIIUH MPeIIPUATHI-U3rOTOBUTENCH 000pynoBanus. [IpoBepka pacueToB:
KaJIOPUYECKHX, U30JILUU KOHCTPYKIHA, IT0A00pa X0JI0A0NOTPEOIIIONIero 000py10BaHusI.
CocraBnenue BenoMocTu AeekToB npoekra. Pa3paboTka COBMECTHO C POCKTHOM
OopraHu3alyeil 1 3aKa34uKOM MEPONPUATHIL 10 YCTPAHEHUIO 3aMEYaHUl; COCTaBICHHE
MIPOTPaMMEI ITyCKOHAJIQJIOYHBIX paboT

AHanu3 cIaTOYHOM TOKYMEHTALUU CTPOUTEIbHO-MOHTAXKHBIX OpraHu3aluii, BHEIIHUI
OCMOTP CMOHTHPOBAaHHOTO 000pynoBaHus (0aTapen, BO3AYX00XIaAUTENH, TPYOOIIPOBOIBI H
Iip.), TPOBEpKa Ka4eCcTBa BBHIIIOTHEHHUS H30JIAIINAHN, CTPOUTEIHHBIX KOHCTPYKITHH,
BOJIOCHA0KEHUSI, KAHAIM3AI[UH, CHCTEMBI 000rpeBa 1osioB. COCTaBIICHHE TIEPEYHS 3aMEUaHHA
1 pa3pabOTKa COBMECTHO C 3aKa3YHMKOM U CTPOUTEIBHOM OpraHu3aIlueii MepOIPHUITAIN 110
YCTPAHEHUIO BBISIBJICHHBIX JIE(PEKTOB, KOHTPOJIb 32 HX YCTPAHCHUEM

10

2.1

[IpoBenenue NpoBEPOK U UCTIBITAHUI

B TOM YHUCIJIE:

[IpoBepka 00eCIEYCHHOCTH IIEKTPOIHEPTHUECH, 000TPEBACMBIM BOJOCTOKOM,
PpaboTOCIIOCOOHOCTH CHCTEMBI 000TPEBa MOJIOB, MPOBEPKA JOKYMEHTAIIMH, TIOATBEPIKIAIOIICH
rotoBHOCTH cucteM KMNIIHA K ucnBITaHUSAM, KOHTPOJIbHAS MPOyBKa 000PYIOBaHUS H
TPYOOIPOBOJIOB CO CHITHEM, YHCTKOM U YCTAHOBKOHM (DMIIBTPYIOIINX 3JIEMEHTOB.
CocraBieHre aKTa Ha MIPOAYBKY M IPOMBIBKY cuCTeMbl. KOHTpOIbHAs MpoBepka
TEepPMETHIHOCTH CHCTEMBI XOJIOIOTIOTPEeOIeHNS, CHATHE U YCTAHOBKA 3ariIyIIek, pa30opka u
cOOopKa COeTMHEHUH ¢ BRIBICHUEM H yCTpaHEHHeM HerloTHocTe. CocTaBieHue akTa
KOHTPOJIHHBIX UCTIBITAHUH HAa TEPMETHYHOCTh

10

2.2

IToaroroBka 060pyOBaHMS K HCHBITAHHMSM: IIPOBEPKA IIEHTPOBKHU BaJIOB, OJATOTOBKA
HACcOCOB, BEHTHJISITOPOB K IPOOHOMY ITyCKY, X0JIOoCTasi oOkaTka obopyznoBanus. [IpoBepka
HarpasJeHusl BpalleHusl. BolsiBieHne 1eeKToB, Y4aCTKOB, yUYacTHE B UX YCTPaHEHHH

[TpearyckoBbie paboTHI
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IIpoueHT ot
Howmep .
yrana CocTtaB myCcKOHaJIaI0YHBIX padoT oO0meit
pacIeHKH
B TOM UHCIIE:
3.1 BakyymupoBaHue cUCTEMBI XJIalareHTa, IpOBEpKa CUCTEMBI HA TEPMETUYHOCTD BBIACPKKON
I0J] BAKyyMOM, YCTPaHEHHE BBIIBICHHBIX HETJIOTHOCTEH, IEPBOHAYAIBHOE 3aII0JTHEHIE
CHCTEMBI XJIaJareHTOM. TeXHUIECKOE PyKOBOACTBO IPUTOTOBICHUEM XJIaJOHOCHUTES,
IIPOBEPKa PabOTHI HACOCOB, MEIIATIOK M BEHTIIIITOPOB 5
3.2 [ToxHOE 3amoTHEHNE CHUCTEMBI XJIaJareHTOM, paclpeielieHHE 10 OXJIKAAIOINM ITpudopam,
IIPOBEpPKA CAJIbHUKOB, CBapKa IIBOB, COETUHEHUI Ha TePMETUYHOCTh XUMUUECKUM
uHAMKaTopoM. HamosmHeHne cucteMsl XIaJOHOCUTENeM, CITyCK BO3/yXa, MPOBepKa MIIOTHOCTH
paccoJa, mpoBepka paboThl HACOCOB, YUCTKA (DMIIBTPYIOIINX HJIEMEHTOB 10
4 [TyckoBbie paboThl Ha NEPBOHAYAIBHBIX PEKUMAX OXJIAXKACHHS 25

B TOM YHCIIE:
[Tyck B paboTy cHCTEMBI XOJI0A0TOTPEOISIONIUX allIapaToB Ha PeXXUMaXx IepBOHAYaIBHOTO
OXJTAXIICHUS, OIIPOOOBaHUE CPENCTB PETYIMPOBAHUS IIONauH XJIagareHra (XJ1alOHOCHTEI),
0IpoOOBaHNe CPEACTB OTTAUBAHMS, IPOBEICHNE 3aMEPOB ITapaMeTPOB, BEIBICHUE U
ycrpanenue nedextoB. KoMmmmiekcHoe mpoOHOE HCTIBITaHHE HA pabodeM pexkuMe C
JOCTH)KEHHEM ITPOSKTHBIX (TEXHOJIOTHYSCKUX) IAPaMeTPOB M 00ECIICUeHUE YCTOHINBOM
pabotel. UHCTpYKTa) 00CITyKHBAIOMIETO MEPCOHANA

5 KommnekcHoe onpoboBanme 37
B TOM YHCIIE:

KomrunekcHoe onpoOoBaHue CHCTEMBI OXJIaXKICHHS C JOCTHIKEHHEM U paboTol Ha
YCTOHYMBOM MPOEKTHOM PEXHUME COBMECTHO C 0OCITY KHMBAIOIIMM IIEPCOHAIOM 3aKa34MKa B
TeueHue 244

6 3aKIIIoOYUTEeNbHBIE PA0OTHI 3
B TOM 4YHUCJIE!

CocraBiieHne JOKyMEHTaIM 00 OKOHYaHUH ITyCKOHANII0uHbIX pabot. CocraBiieHHe
TEXHHYECKOTO OTYETa

Hroro: 100

IIpunoxxenune 6.4

CTpyKTypa NyCcKOHAJIaT04YHBIX padoT, oTaexa 2, pa3aes 1

[IpomeHT oT 00X

Howmep
yrana CocTaB MyCKOHaJIaI09HBIX padoT 3aTpaT 110 pacLEHKe
06-02-001 | 06-02-002
O3HaKOMJICHHE C COCTaBOM MPOEKTa, aHATH3 TEXHOJIOTHIECKOH YacTH MPOeKTa U
YCIIOBHH NMPUBS3KH K 00I11€3aBOJCKOMY IPOM3BOJACTBY; H3yUCHHAE TEXHUUECKON
JIOKYMEHTAIIUH MPeIIPUATHI-U3rOTOBUTENICH 000pynoBanus. [IpoBepka
1 COOTBETCTBUS MPEIYCMOTPCHHBIX MPOSKTOM TEXHOJOTHUYSCKHUX U 7 7

BCIIOMOTATEIILHBIX CXEM, OCHOBHBIX XapaKTEPUCTUK 000PYIOBAHUS TEXHUICCKUM
ycnoBusiM. CocTaBiieHHE U BblAaua 3aKa3urdKy 3aMEYaHUil 110 NPOEKTY U
BBIITOJIHEHHBIM MOHTaXHBIM Pab0TaM ¢ PEKOMEHIAIMSAMU 110 UX YCTPAHCHUIO,
KOHTPOJIb 338 YCTPaHEHUEM

KoppekTrpoBKa 3KCIUTyaTallMOHHO-TEXHUYECKOH JOKYMEHTAIMU C YIETOM
2 M3MEHEHUH, BHECEHHBIX B ITPOEKT B MPOIIECCE CTPOUTEIHCTBA, & TAKXKE OIBITA 3 4
MyCKa aHAJIOTMYHOTO 000PY/I0BAHUSI

CocraBiieHHe MyCKOBOM WHCTPYKIIMHU, POTPAMMBI U KaJIeHAapHOTO Tpaduka
MPOBE/ICHUSI TyCKOHANAI0YHbBIX pabOT 1 UX COTIIACOBAHHE C 3aKA3YUKOM.
CoracoBaHne CPOKOB IPOBEACHHS MOHTKHBIMH OPraHU3ALUSIMA

3 WHAVBUAYaIbHBIX HCIIBITAHUN C KaJIeHIapHBIM TpadgukoM padot. O3HaKOMIICHHE 3 4
9KCIUTyaTAI[HOHHOTO TIEPCOHANIA ¢ MTYCKOBOW MHCTPYKIIUCH U MPOrpaMMOi
MPOBE/ICHUS MyCKOHANAI0YHBIX pa0oT, 00y4eHHE ero MpaBuiIaM TEXHUUECKOM
9KCIUTyaTaIiu U 0€30IacHOMY 00CITY)KHBaHUIO KOMITPECCOPHOM YCTaHOBKH

[IpoBepka cOOTBETCTBUS CAATOUYHOM TOKYMEHTALMU, TIOTyYEHHOW OT MOHTaXKHBIX
OpraHu3aIyii, TPeOOBaHUSIM HOPMATUBHON M TEXHUYECKOH JOKYMCHTAIIHH.

4 OCMOTpP CMOHTHPOBAHHOT'O 00OPYAOBAHUS U TIPOBEPKA BHIIIOTHEHHBIX 4 4
MOHTQ)XHBIX pabOT HA COOTBETCTBHE TPEOOBAHUSAM HHCTPYKIU MPEIIPUSTHIA-
M3roToBUTENEH. BhIaua 3aMe4aHnil U KOHTPOJIb 332 UX YCTPAHEHUEM
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Homep
Jramna

CocraB IyCKOHaJIQIOYHBIX padoT

IporeHT oT 06Iux
3aTpaT M0 PacleHKe

06-02-001

06-02-002

IIpoBepka 00eCIIe4eHHOCTH KOMITPECCOPHOH YCTaHOBKH HHCTPYMEHTOM,
OCHACTKOH, SHEproCcHa0KEHNEM, CBIPhEM, peareHTaMHt, HEOOXOAUMBIMU TSI
MIPOBEICHUS ITyCKOHANAIOYHEIX paboT. [IpoBepka paboToCmoco0-HOCTH CHCTEMBL
KUIInA, MmoHTaka OJIOKHPOBKH W aBApUIHON CHTHAIM3ALNHN, BEH THIISAIIIH,
HAJIMYHS U TIPABIIILHOCTH BHITIOHEHHS OTPAXKICHUH MOHTa)KHBIX IIIOMIAIOK.
Brigaua 3ameuanunii

BrImosHeHIe MEpONPUATHH 110 TEXHUKE OS30IIaCHOCTH M OXpaHe TPyAa,
oOecrieueHre IPOU3BOACTBEHHON CAaHUTApUH U MOXKapHOH Oe30IacHoCTy,
HEOOXOIMMBIX B IIEPUOJI ITPOBEJCHUSI TyCKOHAIAJI0YHBIX padoT

HpOBepKa " BCACHUC XI/IMO6p8.60TKI/I, IMPOMBIBKH, IMTPOAYBKHU U OTIPECCOBKHU
KOMMyHI/IKaIII/Iﬁ n o6opy)1013aHmI C IPOMCIKYTOUYHBIM UCIIBITAHNEM HA IJIOTHOCTD.
CocraBieHHe COOTBCTCTBYIOIIUX aKTOB

11

11

[MoaroroBka x paboTe MacIOCHCTEMBI KOMIIPECCcopa, HajlaJKa U peryIupoBKa
peJie 0CeBOr0 CABUTa, CUCTEM 3allIUThl U CUTHAJIU3AINH

PykoBOACTBO CHATHEM M YCTaHOBKOH BCACHIBAIONIUX KJIANAHOB IWINHAPOB,
CHSITUEM M YCTAHOBKOH KPBIIIEK paMbl, HAITPABISIOMINX KPEHIIKONI(OB, IPOBEPKa
MEXaHN3Ma JBIKCHUS 1 3aTSHKKH Pe3bOOBBIX coequHEHUH. [IpoBepka cocTosHuSA
apMaTypsl ¥ TEPMETHIHOCTH MaciO- ¥ BOZOCHCTEMBI

10

[TpeamyckoBast mpoBepKa KOMIIPECCOPHOTO M BCIIOMOTATEIBHOTO 000pyJOBaHHS,
XoJiocTast 00KaTKa ¢ MOCJIEAYIONIEH MPOBEPKOM COCTOSIHNUS MO IIUITHUKOB,
COCAMHHUTENBHBIX MY(T, MyJIbTHIUIMKATOPOB, KPEHIKOM(OB, CATbHUKOB U
IIJTMHIPOB

13

12

11

Hananka oTIenbHBIX Y3JI0B U CHCTEM KOMIIPECCOPHOH YCTAHOBKH TPH
ONpoOOBaHUH TEXHOJOTMYECKOH JIMHUN Ha MHEPTHBIX CPEJax U y4acTHe B
MPOJyBKE€ KOMMYHHKALWH, QUIBTPOB, MEKCTYNEHYATHIX XOJIOIUIBHUKOB CO
CHSITHEM U YCTAaHOBKOH B MIPOEKTHOE MON0XKEHUE KianaHoB. CoCTaBIeHHe
NIepeyHst BBISBICHHBIX 1e(EKTOB 000PYA0BAHUS, MOHTaXXHBIX Pa0OT U KOHTPOJIb
3a UX yCTpaHCHUEM

12

13

12

ITyck v HanmaKa KOMIIPECCOPHOU YCTAHOBKU Ha PabOUYMX Cpeax U Ha Pa3IMIHbIX
pEeXUMax, y9acTHE B pabOTE MO CHATHIO U YCTAHOBKE KJIAMAHOB ITUIIMHIPOB C
pa3bopkoii 1 cOOPKOI KOPEHHBIX U MATYHHBIX MOIIAITHIKOB, KPEHUITKOTI(OB,
MOPIIHEH, a TaKXKe yJdacThe B pa30opke M cOOpKe MOIIIHITHUKOB
ANIEKTPOJIBUTATEINEH, KOPITYCOB KOMITPECCOPA, PEAYKTOPa, IPOBEPKa COCTOSHHUS
[IECTEPEHYATOr0 3aleIUICHHsI POTOPOB U JaOHUPHHTA YIJIOTHEHUI

13

KomMmmnekcHas Hanmaaka KOMIPECCOPHOM YCTAaHOBKH B COCTaBE TEXHOJIOIMUECKON
JMHAY Ha pabovmX cpefiax ¢ o0ecreyeHneM MPOeKTHRIX MoKa3aTenel

11

11

14

ObecrieueHne yCTOMYMBON HETIPEPBIBHON PaOOTH yCTAHOBKH Ha MPOESKTHOM
(macmopTHOM) pekuMe B TeueHne 48 win 72 1 B COOTBETCTBUU C 3aBOJICKOM
uHCTpyKIuei. Clraua KOMIPECCOPHON YCTAHOBKH B SKCILTYaTAIUIO

13

13

15

CocTaBlieHHE TEXHHYECKOI0 0T4YeTa, CJlada JOKYMCHTAIIUN 3aKa34YnKy

Hroro:

100

100
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CTpyKTypa nycKOHAJIaJ04YHBIX padoT, oTAea 2, pa3xen 1
KoMnpeccopHble YCTAHOBKH ¢ NOPIIHEBBIMH KOMIIPeccOPaMH HA ONMO3UTHOI 6a3e

IIpunoxenue 6.5

Howmep
JTamna

CocTtaB yCKOHaJIaI0YHBIX padoT

[MporeHT OT OOIIKX 3aTPaT IO pacleHKe

06-02-003-01

06-02—-003-02

06-02—-003-03

IToaroToBKa CUCTEMBI CMa3KU MEXaHU3Ma JBUKEHUS C
pa300opKoii M COOPKOM, MEXaHUIECKOI OUUCTKOMN,
MIPOTPABKO, MPOMBIBKOMW, TACCUBAIUEH, MPOAYBKON U
MPOMacIBaHHEM

11

Pazbopka 1 cOopKa ¢ OYHCTKOM, IPOMBIBKOU 1
MPOAYBKOH (QHIBTPOB, MACIOXOIOAWIBHIKA, COOPHHUKA
1 KapTepa 0 MPOKAYKH MAciIOM H TOCIIE CO CHATHEM U
YCTaHOBKOM KphbILIEK KapTepa. IloaroToBka cucteMbl
CMa3K{ IIWJIMHAPA U CATbHUKOB C TIPOMBIBKOH
TyOpHKaTOpa, OTCOCAUHEHNEM, IPOMBIBKOH H
HOJICOeIMHEHUEM TPYOOK

Pazwenunenue u coeMHEeHUE HOJ'IyMy(l)T ITyCKOBOI'O
MacJioHacoca, OHpOGOBaHI/Ie QJICKTpOABUTATEIA U
IMMPpOBEPKa ICHTPOBKU. HpOMI)IBKa MacCJIOCUCTCMBI
MacJjioM C yCTaHOBKOP‘I MapJi€BbIX TaMIIOHOB 1 CMEHOM
Macia

11

12

Pazbopka 1 cOopka mocie npoKavyKkyu MacioM
PEIYyKIIMOHHOTO U 00paTHBIX KJIAIIaHOB, MacIIO-
XOJIOIMIIBHHKA, MAacIIOHAC0CA, KOPEHHBIX U IAaTyHHBIX
MOALIMITHUKOB C OYUCTKOM, IPOMBIBKOM U IIPOAYBKOH

CHsTHE BCachIBAIOMINX KIAMAHOB HUIHHIPOB, CHATHE U
YCTaHOBKA KPBIIIEK paMbl U HAIIPABIISIOIINX
KpeHiKor¢oB, MpoBepKa MEXaHN3Ma JBIKCHUS U
3aTSDKKU pe3b0OBBIX COCMHEHHUH.

IIpoBepka coCTOSIHUS 3aLIOPHO-PEryIUpYyIOIIEei
apMarypbl ¥ TEPMETHYHOCTH Macjlo- U BOJOCHCTEMBI
nepes MycKoM

11

15

17

IIponyska TpyOONPOBOIOB U ANIIAPATOB CO CHATUEM,
MEPECTAHOBKOM U YCTAHOBKOW B MPOCKTHOE MOJIOKCHHE
KIJIAIIaHOB, CHATHEM Oy(QepHBIX eMKOCTell 1 QIIBTPOB
Ha ra30IpoBO/JIe BCACHIBAHUSI C YCTAHOBKOW Ha MECTe

10

11

12

KoHTpoabpHBIE pabOTHI B IEpHO1 0OKATKH IO
Harpy3Koi CO CHAITHEM M YCTAHOBKOM KJIaIlaHOB
UJTMHIPOB, ¢ pa300pKoi U COOPKOI KOPEHHBIX U
MIaTYHHBIX TOAIINITHAKOB, IIATYHOB M KPEHIKOM(OB CO
CHSITHEM M yCTAaHOBKOH KpBIMIEK IIINHIPOB C BEIEMKOM
MOPIIHEH U OCMOTPOM CaJIbHUKOB, TOBEPXHOCTH
LWIMHJPOB, TOPIIHEH M COCTOSHHUS KOJIEeI] 1ocie
WCTIBITAHHS TIOJ] HATPY3KOM

40

34

25

IIpoBepka 3aTsHKKH Pe3bOOBBIX COCTUHEHU N, MACIITHBIX
3a30pOB B MOJIIMITHUKAX CO CHATHEM U YCTAHOBKOMN
KPBIIICK paMbl M HATPABIISIONINX KPEUIIKOM(oB.
3ameHa Macnia

HyCK M 3aKJII0UNTEILHAS 00KaTKa KoMIpeccopa

Hroro:
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CTpyKTypa nycKoOHAJIaJ04YHBIX padoT, oTAea 2, pa3aen 1
KoMnpeccopHbIe YCTAHOBKH € IIeHTPOOeKHbIMH KOMIIpeccopaMu

IIpunoxenue 6.6

Howmep
JTana

CocTaB yCKOHAJIaI09HBIX padoT

[NpoueHT oT 06IIMX 3aTpar IO PaceHKE

06-02-
003-04

06-02-
003-05

06-02-
003-06

06-02-
003-07

IToaroToBka MacIOCUCTEMBI K ITyCKY KOMIIPECCOPHOTO
arperata ¢ pa300pKoii TpyOOIpPOBOIOB, C MEXaHUYE-
CKOM OYUCTKOM, IPOMBIBKOM, IPOTPABKOM, IaCCUBALIH-
el 1 MpoIyBKOH, MPOMACIMBaHUEM M COOPKOH

10

IIpoMBIBKa MacIOCUCTEMBI MaclIOM C YCTaHOBKOH Map-
JIEBBIX TAMITIOHOB U CMEHOH MacJa, ¢ pa30opKoii, mpo-
MBIBKOH ¥ NIPOJTYBKOH Macio(puiabTpa, Macio-
OXJIaZINTENS U Macao6aka 10 MPOKAYKH MaciIoM U T10-
cIie, mepet 3aJIMBKOI YICTOr0 Macia

Pazbopka u cOopka mocie npoKaykyd MacioM PeayKIH-
OHHOTO ¥ 0OPATHOTO KIIAMAHOB, PEIYKTOPA U MOILIHII-
HHKOB KOMIIPECCOPA U AIICKTPOIBUIATENIS ISl OUHCTKH
Y OPOMBIBKH BHYTPEHHHUX mosiocTell. O4ncTKa Bcachl-
BAIOIIHX Ta30IIPOBOJIOB M KaMephl C QHIBTPOM

ITpoBepka 3a30pOB B MOJIINITHAKAX 37IEKTPOIBUTATEIS
1 KOMIIPECCOPA M COOTBETCTBUS (POPMYIISIPHBIM JaH-
HbIM. Pa3zpenuHeHne n coequHEHNE MOTyMy (T IMycKo-
BOT'0 MacJI0HACOCa IJIsl OIPOOOBAHUS IIEKTPOIBUTaTE-
JI1 ¥ IPOBEPKU LIEHTPOBKHU. [IpoBepka 3amopHo-
peryaupyooueil apMarypsl

BckpbITre 1 3aKpBITHE KOPITYCOB KOMIIPECCOpa ¢ KOH-
TPOJIEM COCTOSIHUS JTAOUPUHTHBIX YIUIOTHEHUH U JIUC-
KOB POTOPOB, C ITPOBEPKOH OCEBOT'O CIBUIa U COOTBET-
cTBHsL JOPMYJISIPHBIM JIAHHBIM

12

13

Paszbopka coeTMHUTENBHBIX MY(DT, IPOBEPKA COCTOS-
HUS 3aIICTUICHUS, UCTIBITAHUE 3JICKTPOIBUTATEIIS HA
XO0JIOCTOM XOJy. Y CTAaHOBKA U CHATHE MIPHUCIIOCOOTICHUH
JUISI IIGHTPOBKH BAJIOB, POTOPA JICKTPOABUTATEIS, Pe-
JIyKTOpa M poTopoB Kommpeccopa. Coopka Myt

10

11

10

[TpoBepka u JOBO/KA MTOJIIUITHUKOB PEIyKTOpa, KOp-
MyCOB KOMIIPECCOpPa, SIIEKTPOABUTATEISI U OTIEIbHBIX
Y3JI0B KOMIIPECCOpPa B MEPUO MYCKOHAIAI0YHbBIX pa-
00T C HEOTHOKPATHON Pa300pKOM U COOPKOM MOAITHUTI-
HUKOB KOMIIPECCOpa U KOPITyca PeyKTopa, C OCMOT-
POM 3y09aToro 3aleruieH s mociae paboThl HA XOJI0-
CTOM XOJIy U TOJ HATPY3KOH

37

33

28

15

[IpoBepka 3aTsHKKH Pe3bOOBBIX COSTUHEHUI, pa30opka
U cOOpKa COeTMHUTEIBHBIX MY(DT C YCTAHOBKOM U CHSI-
THEM MPHUCIIOCOOTICHUH ISl IPOBEPKH COOCHOCTH Ba-
JIOB ¥ arperatoB kommpeccopa. OcMOTp COCTOSIHUSI
3y04aToOro CHEIUICHHs! 0 OKOHYaHUH MYCKOHAIA[04-
HBIX paboT. 3aMeHa Maciia

12

13

12

[Tyck n 3akmrounTensHas oOkaTka Komrpeccopa. [Ipo-
BEpKa COCTOSIHUS IIECTEPEH PEIyKTOPa M MOIIHITHHU-
KOB KOpITyca KOMIPEccopa M 3JIEKTPOIBUTATENS

10

O06e3XuprUBaHNEe BOJHBIMU MOIOIITUMH PACTBOPAMHU
MOBEPXHOCTEH KOMIIpeccopa U TpyOOIpoBoOIOB, CO-
MIPUKACAIOIINXCS C KUCIOPOJIOM

44

Hroro:

100

100

100

100
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IIpunoxenue 6.7

CTpyKTypa NyCKOHAJTAAOYHBIX padoT, oTAes 2, pa3aen 2

Howmep
JTana

CocTtaB yCKOHaJIaI0YHBIX padoT

IIpoueHT ot

obmieit

pacleHKn

[NoaroroBuTenspHbIE paOOTHI

B TOM YHCIIE!

O3HaKOMJICHHE C TIPOSKTHOHN M TEXHUYECKOW JOKYMEHTAINeH Ha 000pyIOBaHHUE, aHAJI3
mpoekTHHIX pemiennii Ha cootsercTBHe [ OCT, CHull, BRITTOTHEHNE TPOBEPOYHBIX PACIETOB.
Pa3paboTka COBMECTHBIX C 3aKa39MKOM H MIPOSKTHOH OpraHu3alreii MepOIpUSATHIA IO
YCTpaHEHUIO 3aMEYaHMi, KOHTPOJIb 33 UX yCTpaHeHueM. [IpoBepka Hanuuus cAaTOYHON
JIOKYMEHTAIUH CTPOUTENBHON U MOHTaXHOM OpraHu3anuii, BHEIIHUNA OCMOTP
CMOHTHPOBAaHHOTO 000PY/IOBaHUSI, OIIPEIEICHHE COOTBETCTBHS BBHIIIOJIHEHHBIX CTPOUTEIBHO-
MOHTaXKHBIX Pa0OT MPOEKTY, TpeOOBaHHUSIM TEXHHYECKOH JOKYMEHTAIUHU TTPEIIPHSITHIHA -
U3TOTOBUTENEH U AEHCTBYIOUINX TeXHUYECKUX HOpM. KOoHTponbHast poayBKa, IPOMBIBKA
TpyOOIIPOBOIOB M anmnaparoB ¢ OYUCTKOM U YCTAHOBKOW (MIIBTPYIONIMX JIEMEHTOB.
[IpoBepka cpabaTbIBaHUS MPEIOXPAHUTENBHBIX KIIaIaHOB, KOHTPOJIBbHAS ITPOBEPKA
TepMETHYHOCTH alIapaToB M TPyOOIPOBOIOB, YCTPAHEHHE TI€UEH B CATbHUKOBBIX H
(haHIEBBIX COEANHEHUSX, IPOBEPKA INIOTHOCTH 3aKPhITUS 3allOpHOM apmatypsl. [loaroroska
KOMIIPECCOPa K MHANBHUIYyJIbHBIM HCTIBITAHHUSAM C TIPOMBIBKOH MAaclIOCHCTEM (pribTpoB

10

2.1

2.2

IIpoBenenue NpoBEPOK U UCIIBITAHUI

B TOM YHCIIE:

[IpoBenenune ucnpITaHUN 00OPYAOBAHIS BXOJIOCTYIO H IO HATPY3KOi, OTIPOOOBaHME 3aIlIUT
U PETYJIMPOBKA CUCTEM MAacJIoI0Aau1, OOTSKKA KPETIEKHBIX U (pyHIaMEHTHBIX OOJITOB,
NpOBEpKa HarpeBa TPYLIMXCS 4acTel, yCTaHOBKA JIOMOJHUTEIIBHBIX BPEMEHHBIX (HUIBTPOB.
[IpoBeneHue uCTIbITaHKST BCIIOMOTATENFHOI0 000PYAOBaHUS, 3aII0JIHEHNE AlapaToB
HAIOJIHUTEIISIMU € TIOCNEAYIONIeH MPOoAyBKOH, MPOBEpKa OTCYTCTBHS YHOCA YACTHII.
CocraBieHue aKTOB O IPOBEIEHUH UCTIBITAHUI

[IpoBepka pabOTOCIIOCOOHOCTH CUCTEM: I'a30M0A0TPEBA ISl pereHepalii HallOJIHUTES,
MOJa4Yy ¥ 0TBOJIAa KOHJEHCATa, YIPABICHNUS MIPOLIECCOM PETCHEPAIINH; BEISIBICHUE
HEIOCTaTKOB U Y4acTHe B UX yCTpaHeHHH. [IpuroroBneHne COBMECTHO C MEPCOHATIOM
3aKa34YMKa TEXHOJOTHIECKUX PACTBOPOB, 3alIpaBKa MU TPyOOIIPOBOZOB 1 anaparos.
CocraBneHne TEXHUIECKOH JOKYMEHTAIUH Ha BHIMOJHEHHBIE Pa0OTHI

35

15

20

OmnpoboBanne 060pyHOBaHHUS HAa HHEPTHBIX U pabodnx cpenax

B TOM YHCIIE:

[MoxroroBka 000pyO0BaHMUS ISt NCIIBITAHAS HA WHEPTHBIX CPeax ¢ pa3pabdoTKON PEeKIMOB H
LMKJIOB, ONPOOOBaHKME Ha MHEPTHBIX Cpeliax ¢ pUKcalueil mapamerpoB padoThI B )KypHaJe,
BBISIBJICHHE M yCTpaHEHHE HECOOTBETCTBU B pabote. Pa3paboTka COBMECTHO € 3aKa3UMKOM
MEepONpUATHH IO NOATOTOBKE K pab0Te UCTOUHUKOB BBIAEICHHUS YIIIEKUCIIOrO rasa,
MIPOKpyYHBaHKE 000PYI0BaHHMS, TPOIyBKa JIMHUHN BBITYCKa KOHJEHCATa, CITyCK BO3/1yXa,
MIPOKpy4YHBaHKe 000pyroBaHus ¢ goctxkeHreM 5 MlIla (50 atm). [IpoOHBIi myck Ha pexume
CKIDKECHUS, OTPAOOTKA 3aIPaBKH KUAKON YTIIEKUCIIOTH B OaJUTOHBI (M30TEPMIYECKIE
€MKOCTH) ¥ TEXHOJIOTHH TIOJTyYeHHs CyXOro JIbJa; obecredeHne paboThl B KOMIUIEKCE C
cucTeMaMu OJIOKMPOBKH M 3aIIUTHL. BRIABICHNE HEJOCTATKOB, COCTABICHUE MEPOTIPHATHH 110
WX YCTPaHEHUIO U KOHTPOJb 33 yCTpaHEHHEeM. BHIITOTHEHHEe perflaMeHTHBIX padoT: OYMCTKa
(UITBTPOB, CHATHE BPEMEHHBIX U YCTAHOBKA IIOCTOSHHBIX (DMIIBTPOB, MPOBEPKA MPUPAOOTKH
KJIaIIaHOB | TIOJIIWITHUKOB, IIPOBEPKA 3a30pPOB; MOJATOTOBKA 000PYAOBaHUS K JaTbHEHUIICH
pabore

20

4.1

KommiekcHOe onpoOoBaHKe yCTAaHOBKU

B TOM YHCIIE:

KommiekcHOE poOHOE UCIIBITAHNE YCTAHOBKH C IOCTHIKEHUEM U TIOIJICPKAHUEM
YCTOMYUBOTO PEKHIMA, 3aMep MapaMeTpOB pabOTHI, PETYJIHPOBKA TEMIIEPATYPHI I'a3a Mo
CTYIICHSIM, JIOCTHKEHUEM HE00XOUMOTO JaBJICHHS B KOHJICHCATOPE [T HavaJia Iporecca
CKIIKCHUS, MPOBEPKA IIOTHOCTH BCEX COCYJIOB H alllapaTtoB, TPYOOIPOBOIOB,
MepUOANYECcKast MPOBEPKA KOJUUYECTBA HAKAIIMBAEMOM KUIKOCTH, ITOJrOTOBKA eMKOCTEH
iy OAJUIOHOB YIS 3AMPABKH, MPOBEPKa MTPOLIEHTHOTO COJIEPKAHKS YIIIEKHCIOTHI,
HaroJiHeHue 0ayuToHOB. BERIsSBICHNE OTKIOHEHUH B paboTe, MX aHaIH3, pa3padboTka
MEPOTPHUSTHH 10 YCTPAHEHUIO HEJIOCTATKOB M KOHTPOJIb 32 UX YCTPaHEHHEM

32

17

25
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IIpoueHT ot
Howmep N
yrana CocTtaB yCKOHaJIaI0YHBIX padoT oOmeit
pacleHKn
4.2 [oxnep>kaHue yCTOHIUBOTO MPOEKTHOTO (TEXHOJIOTMIECKOT0) PEXKUMa B TeUeHHe 24 4 C
TIOTY9EHUEM MPOTYKINT
15
5 3aKITIOYATETbHBIE PA0OTHI 3
B TOM YHCIIE!
OdopmireHre TEXHUUECKOH JOKYMEHTAINH 110 TPOBEICHHBIM ITyCKOHAIAI0YHBIM paboTaM
Hroro: 100
[punoxenne 6.8
CTpyKTypa NyCKOHAJIaJ04YHBIX padoT, oTaea 3, pa3ges 1
Howmep HpOI_leH’E oT
yrana CocTaB MyCcKOHaJIaI09HBIX padoT oOmeit
pAacIeHKH
BJIOKHM PA3JIEJIEHIA BO3AYXA
1 IToaroToBUTENBHBIC PAOOTHI 8
B TOM YHCIIE:
W3yyeHune n aHaU3 MPOEKTHOW M TEXHOJIOTHYECKOM JOKYMEHTAIINH, BbIZa4a 3aMEYaHHUH.
CocraBneHune rpaMKoB ITyCKOHAIAI0YHBIX paboT, YTBEpXKICHHE UX y 3aKka3zunka. Pa3pa-
00TKa, COTJIaCOBaHME U YTBEPIKICHUE MEPONIPUATHH 110 TEXHUKE O€30IIaCHOCTH U OXpaHe
TpyJia IPpY IPOU3BO/ICTBE ITyCKOHANAI0YHBIX padoT
2 [IpoBepku 10 MHIUBUAYATBHBIX UCTIHITAHUH 000PYIOBaHAS 9
B TOM YHCIIE:
2.1 [IpoBepka roToBHOCTH 000PYJOBaHMS K HHANBHYyaIbHBIM UCTIBITAHHUSAM W BHITIOITHEHHE
MEpOTPUATHH, PEAYCMOTPEHHBIX akTaMu. OTNpesiesieHne KauyecTBa CTPOUTEIBHO-
MOHTXHBIX pabOT, KOHTPOJIb 33 PeaTN3anneH BbIIAHHBIX 3aMEIaHUN 4
2.2 IIpoBepka roroBHOCTH K padote KUIINA, 3anopHO-perympyomei apMaTypsl, IpoBepKa
paboTOCHOCOOHOCTH CHCTEM 00ECIIEYeHUs YHEPropecypcamMy U MOXKapOTYIICHHsI, HATUIUS
3a3eMJICHHs], Ka4ecTBa Naiku, cBapku. CocTaBlIeHHE MEPEYHs 3aMEYaHHH 1 KOHTPOJIb 33 UX
YCTpaHEHUEM 5
3 VYyactue B UHJMBHAYAJIBHBIX HCIBITAHUIX 000pYAOBaHUS 5
B TOM 4YHCIIE:
[oaroroBka 610Ka K UCIIBITAHUSAM, OCMOTpP 000PYI0BaHMs, pa3paboTka MporpaMm Juis
MIPOYBOK M OMPECCOBOK, CXEM JUIsl YCTaHOBKH 3ariymek. O0e3:KupruBaHue, PeBU3HUS Kila-
MIaHOB, apMaTypbl, IPOYBKa, TOArOTOBKA MacIocucTeMbl. COCTaBJICHHE TTEPEYHS 3aMeda-
HUH. Y9acTre B IPOBEJCHUH WHINBHIYAIbHBIX HCIBITAHUN: TIOATOTOBKA CXEMBI, IIPOTY B-
Ka, y9acTHE B TIPOBEICHUH TEIUIBIX ONIPECCOBOK, OTOTPEB U NMPOBEICHHE XOJIOAHON OIpec-
coBku. CocTaBleHNE NEPEUHs 3aMEUaHNi ¥ KOHTPOJIb 33 X pPealn3anneil.
4 [TyckoBbie paboThI 43
B TOM YHCIIE:
4.1 IMoxroroBka 6510Ka K ITyCKY; IPOBEpKa TOTOBHOCTH BCEX CHCTEM, yCTpaHEHHE Ie(PEKTOB
pETyINpOBaHHUE y3JI0B; IPOBEPOYHBIA PacueT IHEProCHA0KEHHS 1 MaTepPUaILHOTO 00eC-
MICYCHHNS; COCTABIICHNE IPaIKOB aHATUTUIECKOTO KOHTPOJISI, OTIPEAEIICHHE TOTOBHOCTH
nabopaTopuy ¥ HAMMIHS TPeOyeMOoi TOKYMEHTAIIUH; HHCTPYKTaX IepcoHaja Ha pabodyeM
MecTe, KOHTPOJIb H30JISIIAN 8
4.2 Ilyck n Hamazka O6JI0Ka: MOATOTOBKA CXEMBI ITyCKa, OIpoboBaHre OJIOKHPOBKH, HaJIaIKa
Y3JI0B, PETYINPOBKA, HACTPOHKa, ONPOOOBaHME OJIOKA HA PA3INYHBIX PEXKUMAaXx, BbIAada
3aMeuaHuil, 3achlnka abcopOeHTa, IOArOTOBKA PEreHEPaTOPOB, 3achINKa 0a3alibTa 35
5 KommekcHoe obopynoBanue 33
B TOM YHCIIE:
BriBoz 6110Ka Ha MPOEKTHBIN TEXHOJIOTUYECKHH PEXUM C JIOCTHXEHUEM IacIOpTHO Npo-
H3BOJUTENEHOCTH; 00€CIIedeHNe YCTOHUMBOM paboThl B peXXUMe MacliOPTHON MPOU3BOH-
TEJILHOCTH
6 3aKIIIOYUTENbHbIE PA00THI 2
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Homep
Jramna

CocTaB MyCKOHAaJIaI0IHBIX padoT

IIpoueHT ot
o0meit
pacLeHKu

B TOM YHUCJIE:
CocraBieHrEe TEXHIIECKOTO OTIeTa U HeoOXoammMoit okymenTtaun. Craada 01oka B 9KC-
[UTyaTanuio ¢ 0OPMIICHHEM COOTBETCTBYIOIIUX aKTOB

Hroro:

100

BCIIOMOT'ATEJIBHOE OBOPYJIOBAHUE.
YCTAHOBKU PA3JIEJIEHNA OTXOJAINNX 1 TAHKOBBIX 'A30B
[MoaroroBuTenbHbBIE pabOTHI
B TOM YHCIIC:
W3ydenue u aHaau3 MPOSKTHON M TEXHUYECKOW JOKYMCHTAIIMH, COCTABJIICHUE U YTBEPIKIIC-
HHUE rpaduKa MyCKOHANAJIOYHBIX pa0oT, pa3paboTKa U YTBEPKIACHUES MEPOIPUATHIA 1O TEX-
HUKe 0€30MaCHOCTH U OXpaHe TPpyAa

10

[IpoBepkH 10 MHANBUIYaIbHBIX UCTIBITAHUI 000PYIOBaHUS

B TOM YHCIIE:

[IpoBepka JOKyMEHTAIMU U aKTOB; ONPEEJICHUE Ka4eCTBa CTPOUTEIBHO-MOHTAXHBIX pa-
00T ¥ TOTOBHOCTH K paboTe cucTeM U 000pYyIOBaHUs, IPOBEPKa Ka4eCcTBa CBAPHBIX COETH-
HEHHH 1 pabOTOCTIOCOOHOCTH CPEJCTB MOXKAPOTYIICHHS

VY4actue B MHANBHAYAIbHBIX HCIIBITAHIAX

B TOM YHCIIE:

YdacTue B HOATOTOBKE K UCTIBITAHHUSAM, YCTAHOBKE 3ariyIleK, PEBU3HU KJIAIIAHOB, apMaTy-
PBI, IPOIYBKE, MPOCYIIKE, IPOBEACHNH UCIIBITAHUH Ha MIPOYHOCTH M IUIOTHOCTH. CocTaB-
JICHHE MepeyHs 3aMeYaHuil 1 KOHTPOJb 33 UX peanu3anueil

[TyckoBbie paboThI

B TOM YHUCJIE:

IIpoBepka rOTOBHOCTHU BCEX CUCTEM, OATOTOBKA CIATOYHOM JOKYMEHTALlUH, yCTaHOBIIE-
HHE HAJIMYHS HEOOXOJMMON IKCIUTYaTallHOHHO-TEXHUYECKON IOKYMEHTALUH, HHCTPYKTaX
Ha pabo4eM MecTe 3KCIUTyaTallMOHHOTO NepCcoHaa, OT/a[Ka y3JIOB U aIllapaToB, IIyCK Ha
HEeHWTpalbHBIX cpenax

48

KommiekcHoe onpo6oBanue 000pyoBaHus

B TOM YHCIIE:

ITyck n Hanmagka Ha PEIHOYHBIX Cpelax ¢ JOCTH)KCHUEM NacTIOPTHOH MPOM3BOIUTEIILHOCTH,
o0ecIeueHNe yCTOHYNBON PaboThl Ha MPOCKTHBIX TEXHOJIOTHYECKUX PEKUMAX

27

3akrounTeIbHBIE PA0OTHI

B TOM YHCIIE:

Cnaua B skciutyaraiuio. CocTaBleHHE TEXHHYECKOT0 OTYeTa M HEOOXOIMMOM TOKyMEHTa-
195078

Hroro:

100

KPUOT'EHHBIE I'EJIMEBBIE YCTAHOBKU
[oaroroBurenbHbIE pabOTHI
B TOM UUCJIE!
W3ydenue u aHanu3 NpOeKTHON M TEXHUUECKOH JOKYMEHTAIUH, BblAaya 3aMEe4aHull, Tex-
HUYECKH 00OCHOBAHHBIX IPEJUIOKEHNH, KOHTPOJIb 3a MX peannzanueil. CocraBieHue, co-
TJIACOBAHUE U YTBEPIKAECHHE IPahMKOB M MPOrpaMM IMyCKOHAIAIOYHBIX paboT, Meponpu -
THH 10 TeXHUKE 0€30I1aCHOCTH M POU3BOICTBEHHON CAHUTAPHUHU

10

[IpoBepouHsIie U HaMaJOYHBIE PabOTHI O MHIUBUAYAIBHBIX HCIIBITAHAN 000pYIOBaHHS

B TOM YHCIIE:

[IpoBepka MOTHOTHI M Ka4ecTBa MOHTa)ka 000PYAOBAHIS U CIATOYHOMN TOKYMEHTAITHH,
BbIJIada 3aMeUaHui M KOHTPOIB 3a UX peanm3anueii. [I[poBepka paboTocrmocoOHOCTH COMyT-
ctBytormmx cucteM (KUITuA, sreprocHab)eHHs U 1Ip.), 00eCICUNBAIOIINX WHANBUAIYAIb-
HBIE UCTIBITaHUS. THCTPYKTaX 1Mo TeXHUKE 0€30IMacHOCTH SKCIUTYaTallHOHHOTO ITepCOHaa
Ha paboYMX MECTaX W O3HAKOMJICHHUE €ro C MPOrpaMMOi IMyCKOHaIa 09HbIX padoT. Hama -
Ka OTJCIBHBIX Y3JI0B, MEXaHU3MOB, allllapaToOB COTJIACHO MHCTPYKIHUAM H APYroi HOpMa-
TUBHOW M TEXHUYECKOW JJOKYMCHTAI[MH B 00hEME rOTOBHOCTH YCTAaHOBKH K WHIUBUIYaTb-
HBIM UCIIBITAHUSM, TyCKY ¥ KOMIUICKCHOMY ONPOOOBaHUIO

12

HyCK U KOMIIJICKCHOC Ol'[pO6OBaHI/Ie YCTaHOBKU

75
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Homep
Jramna

CocTaB MyCKOHAaJIaI0IHBIX padoT

IIpoueHT ot
o0meit
pacLeHKu

B TOM YHCIIE!

IIpoBepka roToBHOCTH K paboTe cucteM ympasienns, KUIIHA 1 Bcex qpyrux comyTcT-
BYIOIIMX CHCTEM B KOMIUIEKCE, IPOBEPKA HATNYNS HEOOXOJMMBIX MaTEPUANIOB M HHCTPY-
MeHTOB. [IpoOHBIH IMyCcK yCTAHOBKH C BBITTOJHEHHEM BCEX PETTIAMEHTHBIX PaOOT COTIIACHO
HMHCTPYKIHSAM TI0 IKCILTyaTalyu, oTorpes. [Iyck yCTaHOBKH M KOMIUIEKCHOE ONIpOOOBaHHUE
c oOecrieueHHeM ITPOEKTHBIX apaMeTPOB MPOJIYKTa IPU YCTOWYHBOW paboTe YCTaHOBKH

3aKIII0YUTEBHBIC PA0OTHI

B TOM YHCIIE:

Crnaua TOKYMEHTAIIUH U BbIJJaua PEKOMEHIauH 3aka3unky. COCTaBlIeHHE TEXHIYCSCKOTO
oTyeTa

Hroro:

100

Termno3HepreTudyeckoe 000pya0BaHue

CTpyKTypa NyCKOHAJIAX04YHBIX padoT

IIpunoxenue 7.1

Ne .

CocraB ITyCKOHANA0YHBIX paboT

IIpoueHT ot
obuieit
pacLCHKHU

1.1

1.2

I aTan. [ToaroroBuTenbHBIE paOOTHI
[IpoBeneHne OpraHU3aOHHBIX U TIOATOTOBUTENIFHBIX HHKEHEPHBIX paboT, yTOUHEHHUE
HCXOJHBIX JTAaHHBIX MPOEKTa Ha OCHOBAHMH MECTHBIX YCIOBUH U PE3YJIbTATOB
00cIe10BaHNS; TIPOBEICHHE TIOBEPOTHBIX TEMIIOTEXHUUECKUX X XUMHKO-TEXHOJIOTHIECKIX
pacdeToB U1 YyTOYHEHHS HarPy30K M PEXKUMHBIX [TapaMETPOB B COOTBETCTBHUHU C BBOJHBIMU
YKa3aHUSIMH K OT/IENIaM; IIPOBEPKA COOTBETCTBHS TEXHOJIOTHIECKUX M BCIIOMOTATEIbHBIX
CX€M, OCHOBHBIX XapaKTEPHCTHK 000PYIOBAHUS, HX IEMEHTOB H y3JI0B TEXHUUECKHM
yenoBusiM (TY) npennpusTHii-u3roToBUTENEH, TEXHUKH 0€3011aCHOCTH, OXpaHbl TpyAa 1
TI0XKapHOH 06E301IaCHOCTH; COCTABJICHNE NepeyHst 0OHAPY )KEHHBIX HapyLIICHUH U
oTkiIoHeHuH oT TY, MHHOPMALIMOHHBIX ITUCEM MPENPHATHH-U3TOTOBUTEIIEH U ITPpaBuIl,
BbIJIa4a 3aKa34NKy NPOMEXYTOYHOIH TEXHUYECKOH JOKYMEHTAIMH C TIPEJUIOKEHUSIMH 110
YCTpaHEHUIO 0OHAapYKEHHBIX B TPOEKTE OTKIIOHEHUH M HE0PaOOTOK B COOTBETCTBHH C
JEHCTBYIOIMMY HOPMATUBHBIMHU JIOKYMEHTaMHU
[oy3noBast mpoBepKa COOTBETCTBHUS BBIMOJIHEHHBIX MOHTAXXHBIX PA0OT MPOEKTY; yIacTHE B
MIPOBOANMBIX MOHTA)XHON OpraHU3alNeH HHANBUIYAIbHBIX UCIBITAHUIX 000PYAOBaHUS B
COOTBETCTBHH C MPaBHJIAMU; oNpeieNicHne (PyHKINOHNPOBAHHS YCTPOICTB U CPEACTB,
obecrieunBaronux 6e30MacHyI0 padboTy 000pyIOBaHKS COTJIACHO MPABHIAM TEXHUKH
6€301acHOCTH 1 OXpaHbI TPYZA; COCTABICHHUE MEPEUHs 1eEeKTOB U HEJOAEIOK, BEIada
MIPEATIOKEHUH 1 PEKOMEH/IAIUH 110 YCTPaHEHUIO 00HapYKEHHBIX JIe()eKTOB U HE/I0/IeIIOK;
y4yacTHe B COCTaBJICHHH aKTa pabodell KOMHCCHH O TIpHEMKe 000pyA0BaHuUs 1OCiIe
HHJIMBHUIYaIEHOTO ONPOOOBaHUS

HWroro no I stamy

20

30

50

2.1

II aran. ITyckoBsie paboThI
CocraBiieHne 1 COTJIACOBaHKE NMPOTPaMMBbI M TpauKa MyCKOBBIX paboT; HHCTPYKTaX
NepcoHajia 3aKka34yrKa 1o 00CIIyKMBaHHIO TEIUIOIHEPTETHYECKOTO 000PYI0BAHHS;
MTOJITOTOBKA K MYCKY M ITyCK 000pyI0BaHUS ¢ KOMMYHHUKAIIMAMHU M apMaTypoii; HaOII0IeHHe
32 COCTOSIHUEM U TIOBEACHNEM 3JIEMEHTOB 000PYIOBaHUS MPH paboTe BXOJIOCTYIO,
HaOIIOICHNE 3a MIPUHATHEM Harpy3KH U IOBEJICHHEM €€ JI0 BEIMYNHBI, YCTAHOBICHHON
3aKa39UKOM T KOMITJIEKCHOTO ONPOOOBaHMs 000PYAOBAHS; COCTABICHUE TTEPEUHS
neeKToB M HEeAOAETIOK, OOHApYKEHHBIX B IIpoIecce IMycka 000pyAOBaHUS H
KOMMYHHUKAIMH; BblJ1aua MPeyIoKEeHHH 1 PeKOMEH/IAIUi 110 YCTPpaHEHUI0 00HapyKEeHHbBIX
nedexToB 1 HeJl0IeTI0K, 0COOEHHOCTSIM IKCILTyaTali 000py 10BaHHs

20

3.1

IIT stan. Haagka 1 KoMITJIEKCHOE OIpoOOBaHNEe 000pyIOBAHNS
OmnpejenieHne U COrNAacOBaHME C 3aKa3YMKOM MPOrPaMMBbl POBEACHHS KOMILIEKCHOTO
onpoOoBaHMs 000pyIOBaHMS; HHCTPYKTaK 0OCITY>KHBAIOIIET0 TIepCOHalIa 3aKa34rKa Mo

30

28
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IIpoueHT ot
Ne . CocTtaB yCcKOHaJIaI09HBIX padoT oOmreit
pacLeHKn
00eCTIeYeHNIO PeXKIMOB pabOTH 000PYIOBAHUS; HaJIaJKa TOTIOYHOTO PEKIMa
KOTJI0arperara u Jpyrux TEIUIOBBIX, XUMHUYECKHAX U TETNIOXUMHYECKUX TPOLIECCOB
KOTEIFHOTO 000pynoBaHus 0e3 onpezeneHns ko3 duirnenTa mone3Horo qeicTBUSL
TEIUIOBOTO TIpoIiecca, HaOmoIeHHe 3a paboTol 000pyAOBaHHS, €TO Y3IJIOB, SIIEMEHTOB H
KOMMYHHKAIUl IPY YCTAaHOBJIEHHOM PEXUME; KOMIUIEKCHOE ONPOOOBaHNE 000PyI0BaHHS
TIOJ1 HArPy3KOH B COOTBETCTBHH C TpeOoBaHUsIMU TY Ha JIOCTUTHYTOM pexHMe,
IpeTyCMOTPEHHOM IIPOEKTOM HIIM YCTaHOBJIEHHOM 3aKa34MKOM; pa3paboTKa pesKMMHOMN
KapThl HA OCHOBaHMH MOKA3aHUH SKCIUTyaTallMOHHBIX MPUOOPOB I0]] HArpy3KOu MpH
KOMIUIEKCHOM ONPOOOBAHUM; COCTABJICHHE aKTa O pPe3yJIbTaTaX KOMILUIEKCHOTO
onpoOOBaHUs
HWroro no I-1I1 s3tanam 100
IIpumeuanus:

1. PaboTsl mo 1. 1.1, BXoadmIie B COCTaB MOATOTOBUTENBHBIX paboT, BRITOMHAIOTCS O Hadaa MOy3JI0BOH IPOBEPKH
1 HETIOCPEICTBEHHO ITyCKOHAIAI0YHBIX padoT.
2. Ilpu pacuerax 3a BBINIOJHEHHbIE pPaOOTHI, €CIM JOTOBOPOM MpERXyCMaTpHUBAETCS IPOMEKYTOUHAS OIJIaTa,
PEKOMEHAYETCSI pYKOBOICTBOBATHCS MIPUBEICHHON CTPYKTYPOH paboT.

CTpyKTypa NycKOHAIaJ04YHbIX padoT, oTaea §, pasnes 1

IIpunoxenue 7.2

IIpoueHT ot
Ne mm. CocraB ITyCKOHANA0YHBIX paboT oOmeit
pacueHKU

1 CocraBieHue nporpaMMbl HCIIBITaHUH; MPOBEpKa FTOTOBHOCTHU arperara K UCIbITaHHUsIM; 30

MOHTa)X IpUOOPOB JUIsl UCTIBITAHUI; MHCTPYKTaX HaOJoaaTenen

OnpezeneHue NPUCOCOB 0 KOTIOArperaTy; U3MepeHue AaBJIeHUs IEPBUYHOTO U

BTOPUYHOTO BO3/yXa; HAXOKACHHE ONTUMAIBHBIX H30BITKOB BO3yXa; ONPEICICHNE

TeMIIepaTyphl IPOAYKTOB TOPEHUS MOCIE KOTJIA U TEMIEPATypPhl yXOIAIIUX ra3oB;
2 HM3MEPEHUE U PETYITHPOBAHUE PA3PEKEHUS B TOIKE U Ta30X0/1aX, PErYIHPOBAHUE JABICHUS 40

TOIUINBA, BO3yXa, pa3MepoB (pakena, MOTHOTHI TOPSHHUS; H3MEPEHHE a3POANHAMHIECKOTO

COIIPOTHBIIEHHS KOTJIA, TUIPABINYECKOTO COMPOTUBIIEHUS BOJOIPEHHOTO KOTIIA; U3MEPEHHE

U PETYNHPOBAaHUE APYTUX XapAKTEPUCTUK KOTIOArperara

Omnpenenenne 0OCHOBHBIX ToTeph Tera u KI1JI, ¢pakTraeckoid TETIONpON3BOANTEILHOCTH
3 KOTEJIBHOT'O arperara, yeJIbHOTO pacxo/ia TorumBa Ha 1 ['kai BEIpabOTaHHON TEIUTOTHI; 30

00paboTKa pe3ysIbTaToB UCIIBITAHUN M COCTABIEHHE TEXHUUECKOT0 0TYeTa

Hroro 100

IIpumeuanue.

HpI/I pacdye€Tax 3a BbIINOJHCHHBIC PEKUMHO-HAJIAAOYHBIC HCIbITAHUA, KOI'Ja AOTOBOPOM MHpEAyCMAaTPpUBACTCSA
MMPOMEIKYTOYHAs O1jiaTa, pEKOMCHAYETCS pPyKOBOACTBOBATHCA HpHBeL[eHHOﬁ CprKTypOﬁ pa60T.

CTpyKTypa NyCKOHAJTAA04YHBIX padoT, oTaes 8, pa3nen 2

ITpunoxenne 7.3

Ne 1.

CocTaB MyCKOHaJIaI0YHBIX padoT

IIpoteHT oT 00MIEH
pacleHKu

CocraBieHre IPOrpaMMBbl UCTIBITAHUH 1 COTIIACOBAHHE €€ C 3aKa3UMKOM;
COCTaBJICHUE CXEMBI PACCTAHOBKH MPHOOPOB; HHCTPYKTaK HabIromaTeneit

30

[IpoBepka paboTsl IPUOOPOB (MAHOMETPHI, TEPMOMETPHI, PACXOTOMEPHI,
coJIeMepbl | T. [1.); IPOBEJCHUE pereHepanuy GUiIbTPOB ONTHMAIbHBIMU
pacxoJlaMu pearcHTa; KOHTPOJIb )KECTKOCTH XUMOYHIIICHHOW BOJIBI; OTIPEICIICHUE
pacxojia BOJbI Ha COOCTBEHHBIE HYXK/Ibl YCTAHOBKH (B3PBIXJICHUE, IPUTOTOBIICHHE
pereHepaIMOHHBIX PACTBOPOB, OTMBIBKA (DUIIBTPOR); OIIPEICICHUE KOIHYCCTBA
MPOIYIICHHOW BOJIBI 32 (PIIBTPOLIMKI; ONPEICTICHIE OOMEHHON CIIOCOOHOCTH
KaTHOHUTA; ONPEICIICHUE YICIBHOTO Pacxojia U KPEermoCTH PearcHTa;
OTIpENICIICHUE CKOPOCTH (DHIIbTPOBAHHUS; OlIeHKA 3(p(PEeKTUBHOCTH U yCTAaHOBJICHUE
ONTHMAJILHOTO PeXKKMMa pereHepanui

50

CocTtaBieHre peXKUMHON KapThl M TEXHHYECKOTO OTYETa

20

Hroro

100
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[Ipumeuanue.
ITpn pacuerax 3a BBINOJHEHHBIE PEXHMMHO-HATAJOYHBIC HWCIBITAHMSA, KOTZA JOTOBOPOM IIPEAyCMAaTpUBACTCS
MIPOMEKYTOYHAs OIUIaTa, PEKOMEHAYETCSI PYKOBOJICTBOBATHCS IPUBEICHHON CTPYKTYpOH padoT.

JepeBooOpadaTbiBaloiiee 000pyi0BaHHe

CTpyKTypa yCKOHAIA/I0YHBIX padoT

IIpunoxenue 8.1

HammenoBanue stama padot

Homns, %, B oOmux 3aTpaTax

(pacueHke)
[TonroroBuTeNnpHBIE paOOTHI 10
Hamanka oTIeNbHBIX y3710B M1 MEXaHU3MOB 000pyIOBaHHUS 20
ITyck obopymoBaHus 30
KommekcHoe onpoboBanne 000pyIOBaHHS 30
3aKIIOYNTEIbHBIC PA0OTHI 10
Hroro 100
Coopy:keHHus1 BOZOCHAOKEHUS U KAHAJTU3ALUU
IIpunoxenue 9.1
CTpyKTYypa NyCKOHAJIAT04YHBIX padoT, oTae 1
Ne [porerT ot 06mux
CocraB paboT 10 IIeproAaM H dTaraM
JTamna 3arpat (TEPm)
[Tepuon 1. ITogroroBuTENBHBIE PAOOTHI

1.1 AHanu3 TEXHOJIOTHYECKOH YacTH IIPOEKTa COOpYKeHHI BogocHabxenus. [IpoBeneHue 5
MOBEPOYHBIX pacyeToB. Brigaya 3akimodeHus!.

1.2 O0cnetoBanue cOOpyKEHH, 000pYZAOBaHUS U BBITIOJHEHHBIX CTPOUTEIBHO- 2
MOHTaXXHBIX paboT, ONpeaeIeHue COOTBETCTBHS UX TEXHUUECKUM TPeOOBaHUAM
WHCTPYKIHMH 3aBOJJOB-U3TOTOBHUTENEH U MPoekTy. CHITHE TabapuTOB COOPYKESHUI.

Brigaua 3ameuanuii.

1.3 CocraBieHne IIaHa OpTaHU3aINH yCKOHATIaI0YHBIX paboT ¢ YBA3KOH ero ¢ 2
rpauKOM TIPOBEICHIUS MOHTAXHBIMH OPTaHU3AIMSIMA HHINBUAYAIFHOTO UCTIBITAHUS
o0opynoBaHUsI.

1.4 [IpoBepka obecrieueHnst COOPY>KeHUI BOOCHA0KEHHS peareHTaMy 1 1
BCIIOMOTATEIbHBIMHI OPTaHU3aLHOHHO-TEXHUYECKUMH CPEJICTBAMH B COOTBETCTBHH C
TIPOEKTOM.

1.5 PykoBoJCTBO 3arpy3Koii (GMIBTPOB ¥ KOHTAKTHBIX OCBETHTEJICH: IPOU3BOJICTBO 3
AHAJIM30B UCXO/IHBIX 3arPy304HBIX MaTepUaloB, IPOCEUBAHNE U OTMBIBKA
¢unbTpyromux MarepuaioB. CocraBlieHHE HHCTPYKIMH 110 3arpy3Ke (GHILTPOB.

PyKkoBOZCTBO COPTHPOBKOM U 3arpy3Koil MOIIECPKUBAIONINX U (PHITBTPYIOIIIX
MaTepHaJioB, IPOBEPKa TOIIIHEI ¥ TOPU30HTAIBHOCTH PACTIOTIOXKESHHUS
(UIBTPYIOMKX CIOEB 3aTPYy3KH.

1.6 IIpoBenenue padot no ne3nHpexnrn GuabTpoB. OdopMiIeHHE TACTIOPTOB (GHUILTPOB. 3

1.7 Brenpenne HOBBIX peareHTOB; pa3paboTKa MPeIOKEHIA TT0 BHEAPEHHUIO PE3yIHTaTOB 2
HCTIBITAHAH JTAOOPaTOPHOH YCTAaHOBKH B MPOM3BOACTBO. CocTaBiieHHEe HEOOXOANMBIX
pacueroB (TD0), cxem U ICKU30B.

1.8 Hananka u HacTpolika BX0JOCTYIO 000PY/IOBaHUSI U MEXaHU3MOB COOPYKEHUIH 7
BOJIOCHA0KEHHUS, IPEAYCMOTPEHHBIX IPOEKTOM. BhIsBIEHHE HENONa 0K U pa3paboTka
MEPOIPUATHH 110 UX YCTPAHEHHIO, COCTaBJICHUE aKTOB UCITBITAHUH.

HWroro no I nepuony 25
Iepuon I1. Hanamounsie paboThl

2.1 Hamagka o6opynoBanus U cOOPYKEHHH BOZOCHA0KEHHUS B Ipoliecce IpoOHOTo MycKa. 20
BrisBiieHne HENOTAI0K U pa3paboTKa MEPOTPUATHIA M0 UX YCTPAHSHHIO.

2.2 [IpoBeneHne HHCTPYKTaXKa SKCIUTYaTalMOHHOTO TIEpCOHAIa Ha paboYX MecTax. 2

2.3 ITpoBeeHne COBMECTHO € 3aKa34MKOM paboT 1Mo CriennaibHOi 00paboTke 2

30
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Ne [poueHT oT 001mIKX
CocraB paboT 1o HepHoiaM U dTaram
JTamna 3arpat (TEPm)
o0opynoBaHus u coopykeHnid. CocTaBIeHIE aKTOB.

24 KomnnexcHoe onpoboBanme COOpYKEHHH, 000pYAOBaHHS HA pab0dnX PEeKIMaX C 21

HaJlaIKOW TEXHOJIOTHIECKOTO Tporiecca 6e3 Moaadn BOIbI TOTPEOUTEIISIM.
CocraBneHne akTa 0 Hadaje TEXHOJIOTHYECKOH HallaJKH.

2.5 BriBoz coopyxeHnit BOOoCHa0KeH!S Ha IPOCKTHBIN TEXHOJIOTHYECKIH PEKIM 15
paboThI ¢ Mogayei BOIBI MOTPEOUTENIM, YCTOHIMBAs paboTa COOPYKEHHS B TCUCHHE
72 4acoB.

2.6 PyKOBOJCTBO U3rOTOBJICHUEM W MOHTa)KOM MOJICPHH3UPOBAaHHOW YCTaHOBKH 110 5
BHEJJPEHHIO HOBBIX PEAreHTOB, €€ IIYCK U HaJa/iKa C BEIBOJIOM Ha PACUETHBIN PEIKHM.

HcnbiTanne peareHTHOW yCTaHOBKH B HEOOXOMMBIX PEKUMaX, aHAIIU3 U 0TpaboTKa
MOJTyYEHHBIX PE3YJIbTaTOB.

2.7 CocraBneHne TEXHOJIOTHYECKOTO pPerjlaMeHTa paboThl COOPYKEHHUH. 4

2.8 CocraBneHne COBMECTHO C 3aKa34MKOM TEXHUYECKOTO aKTa 00 OKOHYaHUH 1
ITyCKOHANIAI0YHBIX pabOoT C COTTIACOBAHUEM €TO C COOTBETCTBYIOIINMH OpTaHaMHU
Haz3o0pa.

Wroro no Il nepuony 70
[Tepuon III. CocTaBiaeHne TEXHIYECKOTO OTYETa

3.1 CocraBieHne TEXHUYECKOTO OTYETa O BHITIOJIHEHHBIX ITYCKOHAIAI0YHbIX paboTax ¢ 5

00001IIeHUEeM Pe3yJIbTaTOB, BEIBOJIAMU M PEKOMEHIAIIUSIMH.
Bcero no nepuogam 100
IIpunoxenue 9.2
CTpyKTypa NyCKOHAIAJ04YHBIX padoT, oTAeJ 2
Ne CocraB pa0oT IO epHoIaM dTaram Tpouent ot 06X
JTana 3arpat (TEPm)
[epuon 1. [ToaroroBUTENHEHBIC PAOOTHI

1.1 AHanu3 TEXHOJIOTUYECKOM YaCTH MPOEKTA COOpYKEHUN KaHanu3auuu. Ilposenenue 5
MIOBEPOYHBIX PAacUEeTOB. BrIgada 3aKIFOUCHNS M COTTIACOBAHKE €TO C
COOTBETCTBYIOIINMH OPTaHaAMHU.

1.2 O6cnetoBanue COOpyKEeHHI, 000PYAOBaHNUS U BBITIOJIHEHHBIX CTPOUTEIIBHO- 5
MOHTaXXHBIX paboT, ONpeeIeHHe COOTBETCTBHS UX TEXHUUECKUM TPeOOBaHUSM
HMHCTPYKIMH 3aBOJIOB-N3TOTOBUTEIICH U NTPOEKTy. Brigaua 3ameuanuii.

1.3 CocraBneHue IiaHa OpraHu3aliy IIyCKOHAJIaJOYHBIX Pa0oT ¢ YBSI3KOW €ro C 2
rpaMKoM NMpOBEIEHUSI MOHTXXHBIMU OpraHU3alUsIMHA HHIUBUAYaJIbHOTO UCIIBITAHUS
00opynoBaHusL.

1.4 Pa3paboTka HEOOXOIUMBIX IS IPOU3BOCTBA ITyCKOHATIAI0OYHBIX PadoT 2
MEpOTPUATHH 10 OXpaHe TPyJa U MPOTHBOMOKAPHOI 6E30ITACHOCTH C COTIACOBAHHEM
y 3aKa34MKa ¥ yTBEPKICHUEM.

1.5 [IpoBepka obecrieueHNsT COOPYKEHUI KaHAM3AINH PeareHTaMu 1 2
BCTIOMOTATEIbHBIMHI OPTaHH3AHOHHO-TEXHIUECKUMH CPEACTBAMHU B COOTBETCTBHH C
TIPOEKTOM.

1.6 VYyactue B IpOBOJMMOM CTPOUTEIHHO-MOHTXXHBIMHU OPraHU3alUsIMA 4
HHJIMBHUIyaIbHOM HUCTIBITAHUHA CMOHTHPOBAHHOTO 000PYI0BaHHS M COOPYIKEHHH.

1.7 Hananka u HacTpolika BX0OJIOCTYI0 000PY/IOBaHHS U MEXaHU3MOB COOPYKEHHH, 10
MIPEAYCMOTPEHHBIX MPOEKTOM. BBIsSIBICHHE HENONAI0K U pa3paboTKa MEpONPHUSATHIL 11O
HX YCTpaHEHHIO, COCTABJICHHE aKTOB HCIIBITaHUH.

Wroro no I nepuony 30
ITepnon 11. Hamagounsie paboThl

2.1 [Tyck u xomIIeKcHOe onpoOoBaHwe.

2.1.1 Hamagka o6opymoBaHus U COOPYKEHIH KaHATH3AIKHU B IpoIiecce MPOOHOTo IMycKa Ha 15
BOJIe. BrIsiBIIeHHE HENoNaao0K U pa3paboTKa MEPONIPUATHH 110 X YCTPAHEHHIO.

2.1.2 | IlpoBenenune HHCTPYKTaXKa SKCIUTyaTalIMOHHOTO MEPCOHAJIa Ha PabounX MECTax. 2

2.1.3 | KomruiekcHoe orpoboBaHue 000py10BaHHS U COOPYKEHUH Ha CTOYHOH BOJIE. 10
CocraBneHue akTa 0 Hayajle TEXHOJIOTHYECKOH HaJlaIKH.

2.2 Hananka TeXHOJIOTHYECKOro pekuma.

2.2.1 OtpaboTKa pex}MMOB U HaJla/IKa TEXHOJIOTMYECKOT0 Ipoliecca paboThl COOPYKEHHUH 20
Ha CTOYHOH BoJie. BEIsBIIEHNE HApYIICHHUH TEXHOJIOTHYECKOTO TIpotiecca B paboTe
COOPYXEHUI U UX YCTPaHEHHUE.

2.2.2 | Hamanka 1ab0paTOpHO-IIPOU3BOJICTBEHHOTO KOHTPOJISl. Y TOUHEHHE Tpaduka 12
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Ne [poueHT oT 001mIKX
CoctaB paboT 1o nepuoaaM 3Tanam
JTamna 3arpat (TEPm)
71a00PaTOPHO-IPON3BOICTBEHHOTO KOHTPOJIISI [0 00BEMY M IEPHOIUIHOCTH.
2.2.3 | CocraBineHne COBMECTHO C 3aKa3YHKOM TEXHUIECKOTO aKTa 00 OKOHIAHUH 1
ITyCKOHAJIAI0YHBIX paboT C COTIIACOBAHMEM €TI0 C COOTBETCTBYIOIINMH OpPraHaMH
Haz3opa.
HUroro no 11 neproxy 60
[epuon III. CocTaBneHne TEXHHIECKOTO OTYETa
3.1 CocraBieHne TEXHUYECKOTO OTYETa O BHITIOJIHEHHBIX ITYCKOHAIAI0YHbIX paboTax ¢ 10
pa3paboTKoil pekoMeHIalni 1o 00eCIIeUeHHUIO YCTOMYMBOM PadOTHI U YITyUIIECHHIO
YCIIOBHH DKCIUTyaTalluu COOPYKEHUH ¢ 0000I1IeHHEeM pe3yIbTaTOB, BHIBOJIOB.
Bcero no neprogam 100
IIpunoxenue 9.3
CTpyKTypa NyCKOHAJTAA04YHBIX padoT, oTaea 3, pa3aen 2
Ne IIpormenT ot 06mMX
CocraB paboT 110 IeproAaM H dTaraMm
JTamna 3arpar (TEPm)
[epuon I. [TogroroBuTensHBIE PaOOTHI
1.1 BrlsiBIIeHHE OCHAIIEHHOCTH JIAOOPaTOPHH, IIPOBEPKA MPABIIFHOCTH 0TOOpa Mpod 1 10
MIPOM3BO/ICTBA aHAIN30B, CHCTEMATH3aIMA U OIIEHKA [TOKa3aTeIel KadyecTBa
HCXOHOW M OYMIIICHHOW BOJBI ITO0 C€30HAM To/ia. Y TOUHeHue rpaduka J1abopaTopHO-
MIPOU3BOICTBEHHOTO KOHTPOJIS.
HWroro no I nepuonxy 10
[epuopx 11. Hanagounsie paboThl
2.1 [ToaroroBka k pabote 1aboOpaTOpHOro 000PYIOBaHHMS, TPUOOPOB, PEAKTHBOB, 10
MPUTOTOBJICHUE CTaHAAPTHBIX PACTBOPOB, IOCTPOCHHUE I'PaJyUPOBOYHBIX TPa(hUKOB U
pacyer rpagyupoBOYHOrO KO3 GHUIUEHTA.
2.2 OtpaboTKa METOIMKY aHAJTUTUYECKOTO KOHTPOJIS M IPOOHOM peareHTHOH 00paboTKu 20
BOJIbI HAa (PAKTUUECKOM MIJIM CMOJIETMPOBAHHOM COCTaBE BOJIBI.
23 OO6y4eHnue mepcoHana MpON3BOICTBY aHAJM30B U IIPOBEICHUIO IPOOHBIX OIBITOB. 5
2.4 [IpoBeneHne aHANMN30B TSI POBEPKH COOTBETCTBHS MPOEKTY (PaKTHIECKOTO COCTaBa 10
BOJBI, TOJJICIKAIICH OUYMCTKE MITHM OUHIIICHHOM.
2.5 IIpoBenenre BHENIHETO KOHTPOJISI JOCTOBEPHOCTH BBITIOJIHEHUS aHAJIU30B. 5
2.6 IToaroroBka madbopatopuu K aTTECTANN, AKKPEAUTAIINH. 30
HWroro no II nepuoay 80
ITepuon III. CocraBieHne TEXHUYECKOTO OTYETA
3.1 CocraBneHne TEXHUYECKOTO OTYETa O BBIIIOJIHEHHOW paboTte ¢ 00001eHeM 10
pe3ysbTaToB, BHIBOJAMU M PEKOMEH IAIINSIMH.
HWroro no Il nepuony 10
Bcero no nepuogam 100
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IIpunoxenne 10

Iloka3aTe/ju 4acOBOM OIJIATHI TPYAA PA004YMX U CHIENUATHCTOB

. CroumMocTh
Hammenosanne npodeccuii pabodnx U CIeUaTnCcTOB
9elL.-4. B pyo.
Pabounii-Hanamgumk 3 paspsina 8,93
Pabounii-Hanamgumk 4 paspsina 10,08
Pabounii-Hanamgumk 5 paspsina 11,61
Pabounii-Hanamgamk 6 paspsina 13,53
I'maBHBIN crIEUAIUCT 19,20
Benymuii nn>xeHep 17,73
Wmxenep I kareropun 16,23
Wmxenep Il xaTeropun 14,76
Wnxenep 111 kateropun 13,29
Texuuk [ xaTeropun 10,69
Texnuuk Il kareropun 9,60
Texnuk [1I kareropun 8,66
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JIJISI JTOIMOJTHEHUI
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