degepanbHble eAMHUYHbIE PACLIEHKM Ha NyCKOHanago4Hble paboTsl ®EPn-2001

®EPnN 81-05-Mp-2001
"MpunoxeHna"

(yTB. npukasom MuHucTepcTBa CTPOUTENBLCTBA U XUMULLHO-KOMMYHarnbHoro xo3snctea P® ot 30 suBaps

2014 r. N 31/np)

IV. MpunoxeHus

OneKTpoTeXHNYECKMEe YCTPOUCTBA

MpunoxeHue 1.1

CTpyKTypa nycKoHanagou4Hbix pabot

OT1anbl paboT Hons, %, B 06LWKMX

3aTpartax (pacueHke)

MoarotoBuTenbHble paboThl 10
HanapoyHble paboTbl, NPOBOAUMBIE 4O UHAMBUAYANBHBIX UCMLITAHUA 40
TEXHOMNOrMyeckoro obopyaoBaHus

HanapouHble paboTbl B nepuog uHAnBMAYyarnbHbIX UCMbITAHUA TEXHOMOMMYECKOro 30
obopyanoBaHus

KomnnekcHoe onpo6oBaHue 15
OcbopmneHne paboyer 1 NpUemMo-coaTouHOM JOKYMEHTauum 5
UTtoro 100

MpunoxeHue 1.2

TepMuHbI U onpeaeneHus, ucnonbsyemobie B ®EPn yactn 1

TepMuH

OnpegeneHune

KomMmyTaunoHHbIN
annapart

AneKkTpuyeckuii annapar, KOTOPbIM OTKIOYaAETCA TOK HAarpy3Kku U CHUMaeTcs
HanpsbkeHue nuTaloLeln ceTn (aBToMaTUYECKMiA BbIKoYaTeNb, BblKIoYaTeb

Harpysku, oTAenuTenb, pasbeaMHUTENb, PYOUNbHUK, MAKeTHbI BbIKNoYaTerb,
npegoxpaHuTens 1 T.0.).

MecTHOe YnpasneHue, npu KOTOPOM OpraHbl ynpaBneHns 1 KOMMyTaUMOHHbIE annapaTs!
ynpasneHue KOHCTPYKTMBHO pPacrosnioXeHbl Ha OAHON NaHeNu Unu Lwure.
AuncTaHumoHHOe YnpasneHue, npu KOTOPOM OpraHbl yrpaBneHns 1 KOMMyTauMOHHbIE annapaTts!
ynpaBrieHue KOHCTPYKTMBHO pacrnonoXeHbl Ha pasnuyHbIX NaHEeNsx Um LWmTax.
MNpucoeanHeHue BTopuyHas uenb ynpasneHusi, curHanusauum, TpaHcopmaTopoB HaNpsXXeHus v ap.,
BTOPUYHOMN orpaHu4eHHas o4HOW rpyrnnon npefoxpaHuTernen M aBTomaTnyeckum
KOMMYyTaLu1u BbIKMOYaTENeM, a Takke BTOpMYHas Lenb TpaHcopMaTopoB TOKa OOHOro
HasHayeHus (3awuTa, U3MepeHue).
MpucoeanHeHune OnekTpuyeckas uenb (06opyaoBaHMe v WNHbI) OOHOrO Ha3HAYeHWUs!, HAMEHOBaHUA 1
nepBUYHOMN HanpsXXeHUs, NPUCOeAMHEHHAs K LUMHAM pacnpeaenuTenbHOro yCTponcTea,
KOMMYyTaLu1u reHeparopa, Wwuta, COOpKM 1 HaxodsaLWasacs B Npegenax anNekTpu4eckon CTaHumm,
noAcTaHuun 1 T.M.
OneKTpUYECKMe Lienm pasHoro HanpsKeHus (He3saBMCUMO OT Yucna) OAHOIo CUMOBOro
TpaHcopmaTtopa.
Bce komMyTauunoHHbIe annapaTbl U WWHBI, TOCPEeACTBOM KOTOPbIX NIMHUSA UMNx
TpaHcopmaTop NPUCOEANHEHbI K pacnpefenuTenbHOMY YCTPOUCTBY.
JIvHuA Y4acToK ABYX-, TPEX- UMW YETLIPEXNPOBOAHOWN 3NEKTPUYECKON CETH
YcTpoincTtso COBOKYNHOCTb 3fIEMEHTOB B M34ENUW, BbINOMHEHHbLIX B €AUHON KOHCTPYKLMK

(Hanpumep: wWkad N1 NaHenb ynpasneHus, NaHerne pernenHon 3allmThbl, s4eika, 6nok
nuTaHus n gap.).
YCTPONCTBO MOXET HE UMETb B U3gennn onpegeneHHoro pyHKUMoHanbHoro




Ha3Ha4YeHWnA.

YyacTok YCTPONCTBO peanusauun CUrHanos.

cuUrHanusauum
JTrobow anemeHT aneKkTpruYeckon cxembl (MOTEHLMOMETP, PE3NCTOP, KOHAEHCATop U
4p.), 3Ha4yeHne napameTpa KOTOpPOro TpebyeT perynmpoBaHnst COrNMacHO MHCTPYKLMK
npeanpusTUsi-U3roToBUTENS.

®PyHKUMOHaNbHas COBOKYMHOCTb 31IEMEHTOB, BbMOJTHAKLINX B CUCTEME aBTOMATMYECKOTO yrpaBrneHus

rpynna UNU perynmupoBaHus onpeaeneHHyo QyHKLMIO 1 He 06beaNHEHHbIX B €4UHYIO
KOHCTPYKLMIO (HanpuMep: penernHo-KOHTaKTOpHas cxema ynpasrneHus
3ANEeKTPONPUBOAOM, Y3en 3afaHus, y3en perynaropa, ysen AuHamMmn4eckon
KOMMeHcauum, y3en nuHeapusaumu, y3en oopmMmpoBaH1sa napameTpa onpeaeneHHom
PYHKLMOHANBHON 3aBUCUMOCTU U Ap.).

Annapart PenenHbii anemMeHT, BbINONHAOLLMIA (OYHKLNIO 3a4aHNS KOOPAUHATLI Unun ee

ynpaBneHus B
cocTaBe perienHo-

M3MEeHeHNA No 3agaHHOMY 3aKOHY ynpaBlieHusA (Hanpmmep: KHOMKa, KIou
ynpaslieHus, KOHEYHbIN " nyTeBbl€ BbIKITIOYATENTN, KOHTAKTOP, MarHuUTHbIN nyckartesb,

KOHTaKTOPHOM pene u T.M.).

(pyHKLUMOHaNbHOMN

rpynnbl

Cuctema Cunctema aBTOMaTUYECKOrO ynpaBneHns, B KOTOPOW Liefb yNpaBreHus B CTaTUYeCKuX
aBTOMaTU4eCKoro N AMHaMWYECKNX pexmmax AoCTUraeTcsi NoCpeacTBOM ONTUMM3ALMM 3aMKHYTbIX
ynpaBneHusi KOHTYPOB perynmpoBaHus.

Cucrema COBOKYNHOCTb (PyHKUMOHAMbHBIX rpynn, obecneyvmBaowmnx asTomaTmyeckoe
aBTOMaTU4YeCKOro N3MEHEeHVe OOHOW MIN HECKONbKUX KOOPAUHAT TEXHOMOrM4Yeckoro obrekra
perynupoBaHus ynpaBneHns ¢ Lernbio AOCTMKEHNS 3a4aHHbIX 3HAYEHWUI perynnpyemMbiX BENNYNH Un

ONTMMU3aLUMM ONPEAENEHHOrO KpUTEPUS KavyecTBa perynmpoBaHusl.

AneMeHT CUCTEMbI

CocTtaBHas YacTb CXeMbl, KOTOpasi UMEET eQUHYI0 KOHCTPYKLUIO, pa3beMHoe

aBTOMaTU4YeCKoro coeguHeHune, BbINOMHAET B U34ENUU O4HY UM HECKONBbKO onpeaeneHHbIX (YHKLMM

ynpaBreHus unu (ycuneHue, npeobpasoBaHue, reHepupoBaHue, popMMpoBaHne curHanos) u Tpebyet

perynupoBaHus NMPOBEPKN Ha CTeHAe UNn B crneunanbHO COGPaHHON CXxemMe Ha COOTBETCTBME
TEXHWYECKMM YCMOBUAM Unn TpeboBaHNaM NpeanpusT1s-n3roToBuTens.

TexHonorunveckum COBOKYMHOCTb TEXHOOMMYECKOro 1 3MeKTPOTEXHUYECKOro 06opyaoBaHNs u

00BLeKT peannsoBaHHOIO HAa HEM TEXHOSOIMYECKOro npoLiecca NpovM3BoACTBa.

TexHonornveckum COoBOKYMHOCTb (PYHKLMOHABbHO B3aMOCBS3aHHbIX CPEACTB TEXHOMOrMYECKoro

KOMMJieKc ocHalleHus (arperaTtbl, MexaHVU3mbl U gpyroe obopygoBaHve) A5s BbiNOMHEHNS B
YCroBMSAX MPOM3BOACTBA 3a4aHHbIX TEXHONOrMYECKMX NPOLECCOB U onepauuin ¢
Lienbio OCYLLECTBIEHMS BCEX CTaaui NonyyYyeHnss yCTaHOBMEHHOrO NPOeKTOM
KONM4eCcTBa M KayecTBa KOHEYHOW NpoayKUnK.

MexaHuam CoOBOKYNHOCTb MOABUXHO COEAUHEHHbIX YacTewn, COBepLUaoLMX Nog 4eNCTBMEM
NPUIOXKEHHbIX CUN 3a4aHHbIE OBVKEHUS.

Arperat CoBokynHocTb AByx 1 6onee mexaHn3MoB, paboTaloLmx B KOMMEKce n
obecneynBaroLLMX 3a4aHHbIN TEXHOOMMYECKMI NPoLEeCcC NPOM3BOACTBA.

YyacTtok COBOKYNHOCTb MEXaHW3MOB Wi 3MEKTPUYECKMX YCTPONCTB, CBA3AHHbLIX €OUHbIM

AucneTyepckoro TEXHOMNOrMYECKUM LUKIOM 1 0BLLEen CXeMOon ynpaBneHust.

ynpaBneHus

UcnbiTanue MpunoxeHne Toka NnNM HaNpsKeHus K 06bekTy Ha BPeMS UCTbITaHWS,

pernaMmeHTupyemoe HopmaTuBHbIM JOKYMEHTOM.

OOBbEeKT ncnbiTaHUsA

HesaBucumas TokoBeayLlasa YacTb kabens, WnHonposoaa, annapara,
TpaHcdopmaTopa, reHepartopa, afeKkTpoasuraTens U Apyrux yCTPoncTB.

KabenbHas npoxoaka

TOKOI'IpOBOLI,FlLLI,ee yCTpOI7|CTBO, npegHa3Ha4vyeHHoe Ona nepenadum SJ'IeKTpI/I‘-IeCKOIZ
QHEPIrmn nocpeacTBoM cneunarnbHbIX CUOBbIX N KOHTPOJIbHbIX kabenen yepes
repmeTnyeckmne noMmeleHna nnm nnoTHbie OOKCbl aTOMHBbIX SJ'IeKTDOCTaHLI,VIIZ.

ABTO MaTuanpoBaHHbIe CUCTEMbI ynpaBlieHUsA

MpunoxeHue 2.1

KaTeropvm TeXHU4YECKOM CITIOXXHOCTHU CUCTEM, UX XapPaKTepUCTUKN n KOI-)(*)(*)VILWIeHTbI

(yacTb 2 otoen 1)




KaTeropus
TEXHUYECKOWN
CITOXHOCTH
CUCTEMBbI

Xapaktepuctuka cuctembl (cTpyktypa u coctas KIMTC unun KTC)

Koadhpmumnent
CMNOXHOCTUN CUCTEMBI

OaHOypOBHEBBLIE UHDOPMALIMOHHBIE, YNpaBnsoLue,
WH(POPMALIMOHHO-YNPaBsoLMe CUCTEMbI, OTNIMYAIOLLMECS TEM,
yTO B KavecTBe kKomnoHeHToB KTC ans BbINONHEHUS (OyHKLMIA
cbopa, nepepaboTkn, OTOOpaKeHUs U XpaHeHnsa Hpopmaumm n
BbIpabOoTKM KOMaHA ynpaBneHns NCNomnb3yTCs M3MepUTENbHbIE U
perynupytouime ycTpoMCTBa, SNEKTPOMarHnTHbIE,
NnonynpoBOAHMKOBBLIE U OpYrMe KOMMOHEHTbI, CUrHanbHas apmartypa
M T.N. NPMOGOPHOro MK annapaTtHOro TUMNOB UCMOJTHEHUS.

OpHoypoBHeBble MH(POPMALIMOHHbIE, yNpaBnstoLLme,
WHMOPMAaLMOHHO-YNPaBNSIoLWME CUCTEMbI, OTNNYAOLLMECS TEM,
yTO B KavecTBe komnoHeHToB KINTC ans BbINONMHEHUST QOYHKLNIA
cbopa, nepepaboTkn, 0OTOOpaKeHUS N XpaHeHUs MHopMaLmm u
BbIpaboTKM KOMaH ynpaBneHns UCMOoMb3YTCH NporpaMmmMmmupyemMble
nornyeckue koHTponnepsbl (PLC), ycTponcTea BHYTPUCUCTEMHON
CBSA3M, MUKPOMPOLIECCOPHbIE MHTEPENChI onepaTopa (naHenm
oTobpaxeHus).

OpHOYpOBHEBbLIE CUCTEMbI C aBTOMAaTUYECKUM PEXMMOM
KOCBEHHOrO Unun NpsiMoro (HeMNOCpPeACTBEHHOTO) LMAPOBOro
(umMdpo-aHanoroBoro) ynpasneHns C UCNOMNb30BaHNEM OOBEKTHO-
OPWMEHTUPOBAHHbIX KOHTPOIEPOB C NPOrpaMmMMpOBaHUEM
napameTpoB HacTpoeK, A5 (PYHKLUMOHNPOBAHNS KOTOPbIX HE
TpebyeTcs paspaboTkm npoektHoro MO u MO.

MHdopmaLuunoHHble, ynipasnsoLime, MHPOPMaLNOHHO-
ynpaensioLme cCUCTeMbI, B KOTOPbIX cocTaB U cTpykTypa KTC
COOTBETCTBYIOT TpebOBaHMAM, YCTAHOBMNEHHBIM AN OTHECEHUS
cucTeM K | kKaTeropmm CnOXXHOCTU M B KOTOPbIX B KAYECTBE KaHasnoB
CBSI3M UCMNOMb3YKTCH BONIOKOHHO-ONTUYECKNE CUCTEMbI Nepeaayn
nHgopmaunm (BOCTIN).

Cuctembl nsmepeHus 1 (unn) aBTomaTYecKoro perynmpoBaHns
XWUMUYECKOro cocTasa U (pn3nyYecKnx CBOMCTB BeLlecTsa.

N3mepuTtenbHble CUCTEMBI (M3MepUTENbHbIE KaHanbl), ANs KOTOPbIX
Heobxo4vMa No NPOEKTy MeTporiornyeckas arrectaums
(kannbposka).

1,313

MHoroypoBHeBble pacnpegeneHHble MHPOPMaLNOHHbIE,
ynpasnsowme, tHHopMaLUNOHHO-yNpasnsoLwme cucTemMsbl, B
KoTopbIX cocTaB 1 cTpykTypa KMNTC nokansHOro ypoBHs
COOTBETCTBYIOT TpeboBaHMAM, YCTAHOBINEHHBIM A1 OTHECEHUS
cucTemsl K |1-o kaTeropum CRNOXHOCTU 1 B KOTOPbIX ANd
opraHusauuv nocneayLmnx ypoBHern ynpaBrneHnsa NCnonb3yTcs
npoueccosble (PCS) unu onepatopckue (OS) cTaHumm,
peanu3oBaHHble Ha 6a3e NpobnemHo-oprneHTupoBaHHoro MO,
CBsi3aHHble Mexay cobow 1 ¢ NoKanbHbIM YPOBHEM YNpaBrieHns
NOCPEACTBOM NOKaNbHbIX BbIYUCIIUTENbHbBIX CETEN.

MHdopmaLumnoHHble, yrnpasnsoLwme, MHpOpMaLnoOHHO-
yrnpaBnsioLLmMe CMCTEMbI, B KOTOPbIX cocTaB U cTpykTypa KINTC
(KTC) cooTBeTcTBYET TPEOOBAHUAM, YCTAHOBIIEHHBIM A5
OTHeceHus cucTeM K |l kateropum CNOXHOCTU U B KOTOPbIX B
KayecTBe KaHarnoB CBA3M UCMOMb3YHTCA BONIOKOHHO-OMTUYECK/E
cuctembl nepegaydn nigopmavmm (BOCIN).

1,566

MpumeyaHus:
1. Cuctembl Il n lll kaTeropnm TEXHNYECKON CMOXHOCTU MOTYT UMETb OOUH UIM HECKOMbKO MPU3HAKOB,
NPUBEOEHHbIX B KAYECTBE XapaKTEPUCTUKN CUCTEMBI.
2. B ToM cnyyae, ecnu crnoxHasi CUCTEMa COAEPXKUT B CBOEM COCTaBe CUCTEeMbl (NOACUCTEMbI), MO
ctpyktype un coctaBy KIITC wunm KTC OTHOCMMbIE K pasHbIM KaTeropusiM TEXHUYECKOM CIOXHOCTH,




KO3(pOULMEHT CMOXHOCTM TaKOW CUCTEMbI pacCUnTbIBAeTCs cornacHo n. 2.2. icuncneHun obbemoB paboT.

MpunoxeHue 2.2

YcnoBHble 0603HaYeHUs KonM4yecTBa KaHanoB (Yactb 2 otaen 1)

YcnosHoe 0603HayYeHne HavmeHoBaHue
K KonunyecTtBo MHhOpMALMOHHBIX aHaNOroBbiX KaHaNoB
K KonunyecTtBo MHOPMAaLMOHHBIX ANCKPETHBIX KaHarnoB
K?/ KonunyecTBo kaHanoB ynpaBreHus aHanoroBbIX
K;yl KonuyecTtBo KaHanoB ynpaBrneHUst AUCKPETHbIX
K(;lﬁm Obuwee Konn4yecTBo NHPOPMALIMOHHbBIX aHANOroOBbIX U AMUCKPETHbLIX KaHaIoB
K(;Gm O6bLee KONMYeCTBO KaHanoB ynpaBfeHUs aHanoroBbIX U ANCKPETHbIX
K<)6111:(I<06m+K06m) Obuee KoNNMYecTBO KaHanNoB MHPOPMALIMOHHLIX U YNPaBNEHNs] aHaNOroBbIX U
" Y OVNCKPETHbIX

MpunoxeHue 2.3

KoaddmumeHT "MeTponornyeckom croxXHocTu" cucrtemol (4actb 2 otaen 1)

N XapaktepucTuka akTopoB "MeTponormyeckom crnoxHoctun" (M) O603Ha4veH KoadbdpmumeHT
n.n. cucTembl ne "MeTponornyeckon
NameputensHble npeobpasoBaTteny (4aTynkn) U usMepuTenbHble Konunyectsa cnoxHoctn"
npubopekl 1 T.M., paboTatoLme B YCrIOBUSIX HOPMaIbHOWM KaHanos cuctemsbl (M)
OKpY>KaoLLEN N TEXHOMNOIMYECKOW cpepl, KIacc TOYHOCTHU:
1 HWxe unn paseH 1,0 1
M1
2 Hmxe 0,2 n Bbiwe 1,0 a 1,14
KMMZ
3 BblLe nnn paseH 0,2 K 1,51
uMs3
MpumeyaHue.

Ecnun B cucteme mnmetrotcsa Nn3MepuTerbHble r|pe06paaoBaTenM (}J,aT‘-II/IKVI) N n3MmeputesibHblie r|p|/|60pb|,
OTHOCUMBbIE K pa3HbIM KitacCaM TOYHOCTW, KOS(*)(bVILI,VIeHT M pacc4ynTbiBaeTCA Nno cbopmyne:

we(tsoseeitad) rvastorus)

roe:
a_yra a a
KI/I - KI/IMl + KI/IMZ + KHM3 . (4_ 1)

MpunoxeHue 2.4

KoadcbnumeHT "pasButocty nHopmMmaumoHHbIX PyHKLUUIK" cuctemsbl (4actb 2 otaen 1)

N XapakrepucTtuka aktopoB "pa3BUTOCTU MHAPOPMAaLIMOHHbIX O603Ha4veH KoadppmumneHt
n.n. dyHKuMn" (N) cuctemsl ve "pa3BnNTOCTU
KonunyecTtBa WMHOPMALIMOHHbIX

KaHanos PYHKUMR" cucTemsbl

()




1 I'Iapanneanble Unn UeHTparin3oBaHHbl€ KOHTPOJ1b U n3MepeHne Ko6111 1
napameTpoB COCTOAHUA TEXHOJIOTMYECKOIro obObeKkTa ynpaBlieHusa ul
(TOY).

2 To xe, 4To 1 No n. 1, BKNOYasa apxMBMpoBaHue, oo 1,51
OOKYMEHTUPOBaHWe AaHHbIX, COCTaBneHue aBapuiHbIX U iz
NPON3BOACTBEHHbIX (CMEHHbIX, CYTOYHbIX U T.MN.) panopToB.,
npeacTaBneHne TpeHOoB napameTpoB, KOCBEHHOE U3MEpPeHne
(BblYMCNEHME) OTAENBHBIX KOMMNIEKCHbIX NoKasaTenem
dyHKUnoHnposaHua TOY.

3 | AHanns 1 0606LeHHas oLeHKa COCTOSHWS npoLecca B LeriomM no Koo 2,03
ero mozenu (pacno3HaBaHue cuTyauuun, ouarHOCTUKa aBapuiHbIX ns
COCTOSIHMI, NOUCK "y3Koro" mecTa, NporHo3 xo4a npouecca).

MpumeyaHue.
Ecnn cuctema uvMmeeT pasHble XapakTepUCTUKM  "pasBUMTOCTU  UHMOPMALMOHHBLIX  PyHKUMRK",
KoadhpuumeHT N paccuntbiBaeTcsa no opmyne:

n=(rospap™) < (1)

roe:
0011 __ v,~001] 00111 0011
Ku _Knl/ll +KI/II/I2 +KI/II/I3 7 (5_1)

MpunoxeHue 2.5

KoadhmumeHT "pasButoctu ynpasnsowmx pyHkumn" (4actob 2 otgen 1)

N XapakTepucTuka aktopoB "pasBUTOCTU ynNpaBnsioLmx O603Ha4veHne Koadbpmunent
n.n. dyHKUMn" (Y) cuctemsl KonunuyecTtBa "pa3BMTOCTU
KaHanos ynpaBnsioLLmMX
PYyHKUNA" cucTembl
)
1 OpHOKOHTYpHOE aBTOMaTuyeckoe perynvposaHune (AP) unu Koo 1

aBTOMaTU4YecKoe OOHOTaKTHOE Normdyeckoe ynpaerneHue vy

(nepekntoveHunsi, 6rIOKMPOBKU U T.1.).

2 KackagHoe u (nnn) nporpammHoe AP nnv aBTomaTtnyeckoe Koo 1,61

nporpaMmmHoe nornyeckoe ynpaenexue (ArJTY) no "xectkomy" yy2
umkny, mHoroceasHoe AP unn AMJTY no uukny ¢
pa3BeTBIIEHNAMM.
3 YnpasneHue 6bICTpoNpoTEKaoWMMK NpoLeccaMmu B Ko6yL§ 2,39
y

aBapWHbIX YCIOBUSIX UNW ynpaBneHue ¢ agantauunen
(camoobyyeHnem 1 nsmeHeHnem anropuTMOB U NapameTpoB
cucTem) unu ontTumarnbHoe ynpasrneHue (OY)
YyCTaHOBUBLLMMUCH pexmumamu (B ctaTuke), OY nepexoaHbiMu
npoueccamMmn nnm nNpoLeccoMm B Lienom (onTMMm3aumns B
ONHaMuKe).

MpumeyaHus.
Ecnu cuctema nmeeT pasHble XapakTepUCTUKN "pasBUTOCTU ynpasnaowmx OyHKUURn", kKoaddpuumneHT Y
paccuynTbiBaeTcs rno opmyre:

y= ( 1+0,61 x K;g‘;;@ﬁ”*) x ( 1+1,39x K§§,‘;‘:K§6‘“) -

roe:



K06H1 - Ko6m + K06m + K06111

y yY1 yY2 YY3 . (7.1)
MpunoxeHue 2.6
CTpyKTypa nyckoHanapou4HbIx pabot (4actb 2 otaen 1)
N HaumeHoBaHune atanos NHP [ons B o6LLIen cToMMOCTH
n.n. pabot, %
1 MoarotoButeneHble paboTsl, nposepka MNTC (MC): 25
B T.4. NOAroTOBUTENbHbIE paboThl 10
2 | ABTOHOMHas Hanagka CUCTEM 55
3 KomnnekcHas Hanagka cuctem 20
4 Bcero 100
MpumeyaHus:

1. CogeprkaHne 3TanoB BbINONHEHNSA paboT cooTBeTCcTBYET M. 1.2.4. 06LMX nonoxerHun PEPH.

2. B TOM cnyd4ae, ecnu 3akasuuMKk npuBreKkaeT NS BbINOMHEHUS MyCKOHaNagoYHblXx paboT no
NPOrpaMMHO-TEXHUYECKUM CpeacTBaM OAHY OpraHu3auuto  (Hanpumep, pas3paboTyvMka npoekta wunm
npoussoautenst obopyaoBaHMs, MMEKLLNX COOTBETCTBYIOLLME NULEH3UN HA BbIMNOMHEHWE MYCKOHANago4HbIX
paboT), a N0 TEXHUYECKMM CpeacTBaM - OPYryl0 MycKOHanaAoO4HYH OpraHusauuio, pacrnpegeneHve o6bemos
BbINOMHAEMbIX UMK paboT (B pamkax obwien ctoumocTn paboT no cucteme), B TOM 4Yucne no 3tanam B
npunoxeHun 2.6, NPou3BOAUTCS, NO COrNacoBaHUIO C 3aKas3yMkom, C y4yeToM obLiero KonmvyecTBa KaHaros,
oTHocuMbIX K MTC n TC.

MpunoxeHue 2.7

Mpynnbl kKaHanoB (YacTb 2 otaen 1)

N YcrnoBHoe CopepxaHue rpynnbl KaHanos
n.n. ob603HayeHne rpynnbl
KaHanoB
1 KIITC—-TOY K K
(KTC) KaHanbl ynpasneHust aHasnorosble 1 AuCKpeTHbie (¥ 1 Y ) nepegaum

ynpasnstowmx sosgenctaun ot KIMTC (KTC) Ha TOY. Yucno kaHanos
ynpasneHus onpeaenseTcs No KONMYeCTBY UCMONHUTENbHBIX MEXaHN3MOB:
MeMBpPaHHbIX, MOPLUHEBbIX, ANEKTPUYECKUX OAHO- U1 MHOTOOBOPOTHBIX,
GesgBuratenbHbIX (OTCEYHbIX) U T.0.

2 TOY—KIITC K K
(KTC) KaHanbl aHanorosble U AUCKPETHbIE MHAPOPMALMOHHbIE (7 1 1)

npeobpasoBaHus nHopMaLmmn (napaMeTpoB), NOCTyNatoLen oT
TexHonormnyeckoro oowekra ynpasnenus (TOY) Ha KMNTC (KTC). Yncno
KaHarnoB OnpeaenseTcs KonM4ecTBoM naMepuTenbHbIX NpeobpasoBaTenen,
KOHTaKTHbIX M BECKOHTAKTHbIX CUrHaNM3aToOpPOB, AaTYMKOB MOMOXEHNS U
COCTOSIHMS 060PYAOBaHMSA, KOHEYHBIX U MYTEBbIX BbIKNOYaTenemn u T.n. npu
3TOM KOMBMHMPOBAaHHbBIN AaTYNK NoXXapooxpaHHow curHanunsaumm (MOC)
YYNTbIBAETCS KaK OAMH ONCKPETHbIN KaHar.

3 OH-’I(HTC K‘d KZ[
(KTC) KaHanbl aHanorosble U AUCKPETHbIE MHAOPMALMOHHbIE (* 1 1 1 ),

ucnonb3yemble onepaTtopom (On) ona Bo3gencteusa Ha KIMTC (KTC).

Yuncno KaHanoB onpegenseTcs KonMyecTBOM OpraHoB BO3AENCTBUS,
NCMNOMb3yeMbIX ONepaTopomM (KHOMKM, KMoYn, 3a0aT4nKM yNpaBrieHns 1 T.0.)
Ans peanusauumn YHKUMOHNMPOBAHUS CUCTEMBI B PEXUMaX
aBTOMaTU3MPOBaAHHOIO (aBTOMaTUYECKOro) U PYYHOro ANCTaHLUOHHOTO
ynpaBreHnst UCNOMHUTENBHLIMU MexaHuamamn 6e3 yyeta B Ka4ecTBE KaHanos
opraHoB BosgencTteusa KIMTC (KTC), ucnonbadyembix Anst HACTPOEYHbIX U UHbIX
BCMOMOraTernbHbIX OYHKLUUIA (KpOMe ynpasneHus): knasmatypa TepMUHanbHbIX
YCTPOWCTB MHPOPMALIMOHHO-YNPaBNAoLLmMX Tabno, KHOMKKW, nepeknoyaTeny u




T.M., NAHenen MHOroYHKUNOHANbHbIX UM MHOTOKaHasnbHbIX NPUbopoB
nynbToB KOHTpons NOC u T.0., a Takke BbIKMOYaTENN HANPSPKEHWUS, NaBKue
npeaoxpaHnTenn N nHble BCNIOMOraTesbHble OpraHbl BO34eNCTBUS
BblLeyKa3aHHbIX U OPYrMX TEXHUYECKUX CPEeACTB, Hanaaka KOTopbIX ydTeHa
pacueHkamu ®EPn vyacTtu 2.

KIITC—On
(KTC)

:
KaHarnbl aHanoroBble U AUCKPETHbIE (KH n K, ) oTOBpaxeHnss Hopmauuw,
noctynatowien ot KMNTC (KTC) k On npun onpeaeneHnmn Yncna kaHanoB CUCTEMbI
He y4uTbIBalOTCS, 32 UCKIIOYEHNEM CMyYaeB, KOrga NpoeKToM NpeaycMOTPEHO
oTOBpaXxkeHne OOHNX U TeX e TEXHONOMMYECKMX NapaMeTpoB (COCTOAHMSA
obopyaoBaHus) bonee 4em Ha OAHOM TEPMUHANBHOM YCTPOWCTBE (MOHUTOP,
npuHTEp, MHTepdercHaa naHens, MHopMauuoHHoe Tabno 1 T.n.). Hanagka
oTobpaxeHun nHopmMaLMm Ha NepBOM TEPMUHANBLHOM YCTPOMCTBE ydTeHa
®EPR vacTtu 2.
B atom cnyyae, npu otobpakeHum nHopmaumnm Ha KaxKgomM TEPMUHANBHOM
o Kﬁ KJI
yCTPONCTBE CBEPX NepBoro, oTobpaxkaemble napameTpbl (~ 4 1 1)
K K
yunTbiBalOTCsa * C koadpdpuumnentom 0,025, " ¢ koadpdpuumneHtom 0,01.
He yunTbIBalOTCA B Ka4eCTBE KaHANOB MHAMKATOPLI (JlaMnbl, CBETOAMOALI U
T.M.) COCTOSAHMS U NOSOXEHUS, BCTPOEHHbIE B U3MEPUTENBHbIE
npeobpasoBatenu (4aTynkn), KOHTAKTHbIE UMK BECKOHTaKTHbIE CUrHaNM3aTopbl,
KHOTMKW, KMOYM yNpaBneHus, NnepeknoyaTeny, a Takke MHOMKaATOpbl Hann4ms
HanpshkeHnsa npubopoBs, perncTpaTopoB, TEPMUHAMBHBIX YCTPOWCTB LUNTOB,
nynbTOB U T.N., Hanagka KoTopblx yd4TeHa PEPR vactn 2.

CmC
N1, N2, ..,Ni

KaHanbl cBsa3un (B3aVIMO,CI,eI7ICTBVIF|) aHanorosble N OUCKPETHbIE

a A
WHOPMALMOHHbIE (K" n K ) CO CMEXHbIMY CUCTEMaMMU, BbIMOSTHEHHBLIMW MO
OTAENbHBLIM NPoeKTaM. "YunTbiBaeTCs KONMYecTBO U3NYECKUX KaHaros, no
KOTOpbIM NepefaroTcs cUrHansl cBA3u (B3anMOAENCTBUS) CO CMEXHbLIMU
CUCTEMaMU: ANCKPETHbIE - KOHTaKTHble U BeCKOHTaKTHblE NOCTOSHHOIO U
nepemMeHHOro Toka (3a UCKIMoYEHNEM KOONPOBAHHbLIX) U aHanoroBble cUrHans,
3HaYeHUsa KOTOPbIX ONPEAEnATCS B HENPEPLIBHOWM LIKarne, a Takke, B Liensax
®EPN yactu 2, KognpoBaHHbIe (MMNYrbCHbIE U LndpoBbie)". PasnuyHble BUabl
HanpshKeHns ANEKTPOTEXHNYECKOW CUCTEMbI, UCMONb3yeMble B Ka4ecTBe
UCTOYHMKOB NuTaHusa obopygosaHusa ACY TI1 (wuTbl, NynbTbl, MICNONHUTENbHbIE
MexaHu3Mbl, npeobpasoBaTeny MHpopmMaLum, TepMnHanbHbIE YCTPOMNCTBA U
T.N.) B Ka4YeCTBE KaHanoB CBA3W (B3anMoOenCTBNs) CO CMEXHbIMU CUCTEMaMKn
He y4uTblBaloTCS.

MpunoxeHue 2.8

Cxema aBTOMaTU3NPOBAHHOIoO TexHonormn4vyeckoro komnnekca (ATK)




Texuomormeckuit KoMInzexc porpaMMHo-TexHaeckux cpencts (KIITC)
06BeKT ypaBIeHns JITH KOMIUTEKC TexHHgeckux cpencts (KTC)
(TOY)
a J: 4 N
K K CmMexnan
- cHerema Ne 1
KIITC (KTC)>CMC Nel |3 pererporexmmuec
< KHe ycTpoiicrsa
a I
y— Jlamms:, Tabrno, Ko, K (Z-)Y)
Mep HBIC TOKa3BIBAIONIHC 1
TpeoGpa3oBaTeiH, KOHTAKTHEE perucTpapyiomTe
TOV—KTC H OeCKOHTaKTHEIE TpmBopEL Ky, K,
K, K2 if;ﬁ;;?ﬁ?;?:om TCPMHHALHELS > CMmexaasg
e 060py OB, KOHETHEIE K 01;?:;2:;5{ 5 KITC (KTC)oCMC N2 | cperena Ne 2
IyTeBEIE BEIKIIOUATENH 1 T.IL s Nf; T h
PMAIVH ¥ T.IL K, K
Knl( ’ Kull
KTC Mexanusmst Ka KIITC (KTC)—On Yexosek —
OIIKH, KITIOTH,
HCIOJHUTENLHEIC | TOVY«KIITC TepeKTIOaATENH, Kﬂ" ) Kn,, oneparop (Oﬂ)
Perymapytomme MeMOpaHHEe, (KTC) P > <
1€ oprazst (PO) < nopnme):;xe, OJHO i« perymropst, PC, KITC (KTC)«On
Ky, K% PCL,PCS,0S 1
MHOTrooGopOTHEIE, o K, K
OTCEYCHBIE U T.II. o >
Cmexnas d
KITC (KIC)CMCNe...i | oporonsa Neai
HcnonamrensHble yeTpoiicTsa (UY) A K
HS H

MpunoxeHue 2.9

KaTteropuu cnoxHoctu AC, yuntbiBaroLwme KOnnM4ecTBo (hpyHKUUN nporpamMmmMmHoro o6ecnevyeHnsa AC
(yacTb 2 oTaen 2)

Konuyecteo gyHkuun AC

KaTel'OpVIFI CJTOXXHOCTU

cB. 10010

cB. 10 no 49

cB. 49 pno 99

cB. 99

MpunoxeHue 2.10

KoadcdbmumeHThl, yunTbiBaroLme KONM4ecTBO yaaneHHbIX 06beKkToB pa3mMelleHus AC (4actb 2 otaen 2)

KonnyecTBo TepputopuranbHo yaaneHHbIX 00beKTOB KoadppmumneHnt
pasmelleHns AC
2 1,17
3 1,24
4 1,29
cB. 4 1,31

MpunoxeHue 2.11

KoaddmumeHThl, yuntbiBatowme ocob6eHHocTn BbinonHeHusi MHP AC

N HanmeHoBaHue Homep Tabnuubl KoadppmumneHT
n.n. (pacueHkm)
1 Hanuuve nHamemnayanbHbIX BHELLHUX 02-02-004, 02-02- 1,08
aKKyMYNSATOPHBLIX UCTOYHUKOB aBapUMHOIro 005
NUTaHus.




2 BbinonHeHme NMHP npu TexHnyeckom 02-02-006, 02-02- 0,8

PYKOBOACTBE Led-nepcoHana npegnpuaTun 007
nsrotosutenen AC.

3 OTtkasoycTtonumeble AC. B cnyvae BbINOMHEHUS 02-02-004, 02-02- 11
IMHP Ha BblYMCIIUTENBLHBLIX KOMNIIEKCaX, 007

UMELLNX KnaccuuKaunoHHbIN NpU3HaKk
CINOXHOCTW KaK OTKa30yCTONYMBbIE KOMMIEKChI.

4 Katactpodoyctonumseie AC. B cnyyae 02-02-004, 02-02- 14

KOMMNJ1EKChI.

BbinoniHeHus NMHP Ha BblYMCIUTENBHbBIX 007
KOMMeKkcax, MMelLWmnX KnaccnmnkaumoHHbIn
NPU3HaK CNOXHOCTU KaK KaTacTpogoycTon4mBbIe

5 [Mpn noBTOPHOM NpoBeAEeHWM NpeaBapUTENbHbIX 02-02-006 0,6

ncnbITaHWi nocne mogepHusauun AC.

6 KoapdumumeHT yueTa apxutektypbl AC, 02-02-001 1,2

APXMTEKTYpbI;

yuYnTbIBaOLLNN 0cOBEHHOCTM BbiNnofHeHus MHP:
- ansa MHP AC, ucnonb3ytowwmx aByx- n bonee
NPOLIECCOPHBIV cepBep Ha ba3se nobon

- ansa MHP AC, ncnonb3yoLwwmx Knactep 1,4
cepBepoB Ha 6ase NOON apXUTEKTYPLI.

7 KoadhdmumeHT yueta apxutekrypbl AC - ans 02-02-001* 1,13

APXMTEKTYpbI.

MHP AC, BbinonHeHHbIX Ha cepBepax Risc-

* CymMapHO-A0neBon koaddurumneHT

MpunoxeHue 2.12

TepMUHbI 1 onpeaeneHus, ucnonb3syembie B PEPN yactm 2

TepMuyH YcnosHoe Onpepenexue
obo3Haue
Hue

ABTOMaTM3MpPOBaHHas AC 1. Cuctema, cocrtosiLasn u3 nepcoHana u KoOMnnekca CpeacTs
cuctema aBTOMaTM3aLmm ero eAaTenbHOCTH, peanuayowas MHpOPMaLMOHHYO

TEXHOMOIMI0 BbIMOMHEHUS YCTAHOBMNEHHbLIX YHKLWNA.

2. COBOKYNHOCTb MaTeEMaTUYECKNX N TEXHUYECKUX CPEACTB, METOO0B

N NPUEMOB, KOTOPbIE UCMONb3YIOTCA AN 06neryeHnsa N yCKopeHus

peLLeHns TPygoeMKux 3agay, CBsa3aHHbIX ¢ 06paboTkon MHopmaumn.
ABTOMaTM3nMpOBaHHas ACY Tl | ABTOMaTM3upoBaHHas cucteMa, obecrnedmBatroLlasa padboty obbekTa
cucTemMa ynpaerneHus 3a CYET COOTBETCTBYHOLLEro BoiOOpa ynpaBnsioLwmx BO3AENCTBUIA HA
TEXHONOrMYECKUM OCHOBE McMnonb3oBaHNss 06paboTaHHOM MHGOPMAaLUK O COCTOSIHUN
npoLeccom obbekTa.
ABTOMaTU3NPOBAHHbIN ATK CoBOKYNHOCTb COBMECTHO (PYHKLIMOHUPYIOLLIMX TEXHONOMMYECKOro
TEXHOMNOrMyecKkuni obbekTa ynpasnenusi (TOY) u ynpaenstowen um ACY Tr1.
KOMMMeKC

ABTOMaTUYECKUIN PEXMM -
KOCBEHHOrO yrnpaBrneHus
npw BbINOSTHEHUM
dyHkummn ACY TTI1

Pexum BbinonHeHus yHkumm ACY TT1, npy KOTOPOM KOMMMEKC
cpencts aBToMmatmsauun ACY Tl aBToMaTn4eckn nameHseT
YCTaHOBKU U (Mnn) NapaMeTpbl HACTPOWKMA CUCTEM JTOKaNbHOM
aBTOMAaTMKM TEXHOITOMMYECKOro 06bEKTa yNpaBneHus.

ABTOMaTUYECKUIN PEXMM -
NpsiMOro
(HenocpeaCTBEHHOrO)
umdppoBoro (Mnm
aHanoro-umdpoBoro)
ynpaBneHnsi npu

Pexxum BbinonHeHus dpyHkumm ACY TT1, npyn KOTOPOM KOMMIIEKC
cpeactB aBTomatmusaumm ACY TI1 BeipabaTbiBaeT n peanunsyet
yrnpaBnswoLLMe BO3OeNCTBMS HENMOCPEACTBEHHO HA MCMONHUTENbHbIE
MeXaHMN3Mbl TEXHOJTOTMYECKOro 06 beKTa ynpaBneHus.




BbINOMHEHUN
ynpasnsoLwen QyHKUnm
ACY TI1

ABTOHOMHas Hanagka AC AH lNpouecc npuBeaeHns B COOTBETCTBME C JOKYMeHTaumen Ha MNMHP
dyHKuMn AC B LLeNOM, UX KONMYECTBEHHbIX 1 (UNN) KaYECTBEHHbIX
XapaKTePUCTUK.

BasoBas koHpurypauums - CoBokynHocTb dyHkuun MO, obycnoeneHHas TpeboBaHUAMU

rno NPOEKTHbIX peLUEHNI.

basosas HacTpovika MO - Mpouecc npueegeHus MO B 6a30By0 KOHGUrypaumio.

N3mepuTenbHbI - M3mepuTenbHble YCTPONCTBA, NpeaHa3HaYeHHbIe AN NonyYyeHus

npeobpasosBarernb MHpopMaLMm 0 COCTOSIHMK NpoLiecca, NpeaHas3HayYeHHble s

(aaTyuk), BbIpaboTKM curHana, HecyLlero namepuTensHyo MHGPOpPMaLMIO Kak B

n3mMepuTenbHbI Npnbop dopme, OCTYMHON AN1s HeNOCPEeACTBEHHOIO BOCNPUATUSA
onepaTopoM (n3MeputenbHble Npubopsl), Tak 1 B hopme, NPUrogHom
ans vcnone3oBaHus B ACY TI1 ¢ uenbto nepegaun un (nnm)
npeobpasoBaHus, 06paboTkmn 1 XpaHEHWs!, HO He MoagatoLLencs
HenocpeacTBEHHOMY BOCMpUATUIO onepaTopoM. [na npeobpasoBaHus
€CTEeCTBEHHbIX CUrHarnoB B YHUMULMPOBaHHbIE NpeycMaTpmuBaloTcs
pasnu4yHble HopMmupytoLme npeobpasoBaTtenu. MIamepuTteneHble
npeobpasoBaTenu pasgensaTcs Ha OCHOBHbIE TPYNbI:
MexaHu4eckne, ANeKTpoMexaHnyeckue, TennoBble,
ANEKTPOXUMUYECKME, ONTUYECKNE, BNTEKTPOHHBIE N NMOHMU3ALNOHHbIE.
MameputenbHble npeobpasoBaTeny nogpasaensioTcs Ha
npeobpasoBaTenu ¢ eCTeCTBEHHbLIM, YHUPMLMPOBAHHBLIM U
OVNCKPETHbIM (penenHbIM) BbIXOAHbLIM CUTHaNoOM (CUrHannsaTopsl), a
n3mepuTenbHble NpMbopbI - Ha NPUOOPbLI C ECTECTBEHHBIM U
YHUPULMPOBAHHBLIM BXOAHbLIM CUrHaNOM.

WHcTtannaums - Mpouecc ycTaHOBKM (NepeHoca) NporpaMMHOro obecneyvyeHnst Ha
annapaTHble cpefcTaa.

UHTepdeic (unn - CoBOKYNHOCTb YHUMPULIMPOBAHHBLIX KOHCTPYKTUBHbLIX, NOrMYECKNX,

conpsbkeHne BBoa- PU3NYECKUX YCIOBUIA, KOTOPLIM OIMKHbI YOOBNETBOPATh TEXHUYECKNE

BbIBOAA) cpencTea, YToObl MX MOXHO ObINO COeaANHUTL U NPOM3BOAUTE MEXOY
HUMK 0OMeH MHopmaumen.
B cooTBeTCTBMM C HA3Ha4YeHWeM B COCTaB MHTepdenca BXoaaT:
nepeyeHb CUrHanoB B3aMMOAENCTBMSA U npaBuna (MpoTOKONbI)
obmeHa aTuMn curHanamu;
MOZYNu NpMemMa 1 nepegayvv cUrHanoB u kabenu ceasu;
pasbeMmbl, UHTEpdencHble KapTbl, Broky;
B nHTepdencax yHnpuumposaHbsl MHPOPMaLNOHHBIE, ynpasnsoLlme,
N3BECTUTENbHbIE, afpeCHble CUrHanbl U CUrHanbl COCTOSHUSA.

WHdopmaumoHHas - ®yHkuma ACY, BkntovatoLas nonydeHme nHdopmawmm, oopaboTky 1

PyHKUNS nepeaavy nHgopmauumn nepcoHany ACY vnu 3a npefensl CUCTeMbI O

aBTOMaTU3NPOBaHHOM coctosiHun TOY mnn BHeLLHeNn cpeapl.

CUCTEMBI YNpaBreHus

WHdopmaumoHHoe no CoBOKYNHOCTb (bOPM AOKYMEHTOB, KnaccudukaTopos, HOpMaTUBHON

obecneyeHne 6a3bl U peann3oBaHHbIX PeLLEHUI N0 06beMaM, pasMeLLEHNIO 1

aBTOMaTU3NPOBAaHHOM dhopmam cyLecTBoBaHus nHdopmaumm, npumensemon B AC npu ee

CUCTEMBI PYHKLMOHUPOBAHUN.

WcnonHuTtensHoe ny WcnonHuteneHble ycTponcTea (UY) npeaHasHaveHbl gnsi

YCTPOMCTBO BO34EeNCTBUS Ha TEXHOSTOrMYECKMI NpoLecc B COOTBETCTBUN C

McnonHuTernbHbIn M komaHgHow nHpopmauuen KMNTC (KTC). BeixogHbim napameTpom NY

MEeXaHM3M B ACY TI1 siBnsieTcst pacxoq BeLecTBa U 3Heprnm, NocTynarLen B

Perynupytowmn opraH PO TQOY, a BxoaHbIM - curHan KIMTC (KTC). B obwem cnyvae NY

copepXat UCNOMNHUTENbHLIN MexaHuam (MM): anekTpudeckun,
NHeBMaTUYeCKU, rmapaBnumyeckuii n perynupytowimi oprax (PO):
ApoccenvpyoLni, 4O3NpYoLWnA, MaHunynupyowmni. CyliecTsyioT
KOMNIeKTHble MY 1 cuctemsbl: ¢ 3NekTponpmBoaoMm, ¢
NMHEBMOMPUBOAOM, C MMAPONPUBOLOM U BCNOMOraTenbHble
ycTtponcTtea MY (yeunutenu MOLHOCTU, MarHUTHbIE MyckaTenu,
No3uLMOHEPbl, CUrHaNM3aTopbl MONOXEHNSA 1 YCTPOMCTBA




ynpaBneHus). Ing ynpaBneHns HEKOTOPbIMU 3NEKTPUHECKUMHU
annapartamu (3NeKTpUYecKne BaHHbl, KpYMHbIE SMEKTpoABUraTenu u
T.M.) perynupyemMbiM napameTpoM SBMASIETCA NOTOK 3NEKTPUIECKON
3Hepruu 1 B 9ToM cny4vae ponb MY BbinonHaeT 610K ycuneHms.

KatacTtpodoycronumsas
AC

AC, cocTosias n3 asyx unu 6onee yganeHHbIX CEPBEPHbIX CUCTEM,
OYHKLMOHMPYIOLLNX KaK €4WHbIA KOMMIEKC C UCMOSNb30BaHNEM
TEXHOMOrMm Knactepusaunm n/mnn 6anaHCUpoOBKN HarpysKku.
CepBepHoe 1 obecneumsatoLLiee 060pyaOBaHUE NpU 3TOM
pacnonaraeTcsl Ha 3Ha4YMTENbHOM yaaneHum gpyr ot gpyra (ot
eOVHWL, [0 COTEH KMITOMETPOB).

KomnnekcHas Hanagka KH Mpouecc npuseneHus B cooTBeTcTBME C TpeboBaHuaMM T3 un

AC NPOEKTHOM AoKyMeHTaumn doyHkumim AC, Nx KONMYeCTBEHHbIX U (UNn)
KayeCTBEHHbIX XapakTepUCTUK, a Takke BbISABMEHUS U YCTpaHeHUs
HeOCTaTKOB B AencTBusx cuctem. KomnnekcHas Hanagka AC
3aknoyaeTcsa B 0TpaboTke MHpopmaumnoHHoro B3ammogenctamsa AC ¢
BHELLUHUMW OO BbEKTaMMU.

KoHdpurypaums - COBOKYNHOCTb PYHKLMNOHATbHbIX YacTeln BbIMUCITUTENBHOW CUCTEMbI U

(BbIMMCINTENBHOM CBSI3e Mexay HUMK, 06yCrnoBNeHHas OCHOBHbLIMW XapaKTEpUCTUKaMU

cuUcTEMBbI) 3TMX PYHKUMOHArbHbIX YacTeu, a Takke XxapakTepucTnkamm
pelwaeMbix 3aga4 06paboTkM AaHHbIX.

KoHdgurypuposaHue - HacTpowka koHurypaumm.

KocBeHHOEe namepeHue - KocBeHHOe aBTOMaTU4ecKoe namepeHue (BblYMCneHne) BbINOMHAETCS

(BbluMCTIEHNE) nyTem npeobpas3oBaHnst COBOKYMHOCTU YaCTHbIX M3MePSeMbIX

OTAENbHbIX KOMMIEKCHbIX BEMWYMH B PE3YNbTMPYIOLLYIO (KOMMIIEKCHYIO) N3MEPSEMYI0 BENNYNHY

nokasaTenen C MOMOLLBI0 (PYHKLMOHANbHbIX Mpeobpa3oBaHUn 1 NOCneayLero

dyHKLMOHMpoBaHusa TOY NPSIMOro U3MEepPEHUs Pe3yrbTUPYHOLLIEN U3MeEPSEMbIX BENTMYMHBI TGO
CcnocoboMm MpsSAMbIX U3MEPEHMIN YACTHbIX M3MEPSIEMbIX BETMYMH C
nocrnegyoLlMM asBToMaTUYECKUM BbIYUCNIEHNEM 3HAYEHWIA
pe3ynbTupytoLLen (KOMMNEKCHON) N3MepseMoin BENMYNHBI NO
pe3ynbTartamM npsmbIX U3MepeHni.

MaTtematunyeckoe MO CoBOKYNHOCTb MaTemMaTnyeckux MeToaoB, MoAenemn 1 anropuTmMoB,

obecneyeHne npumeHsieMmbix B AC.

aBTOMaTU3NPOBaHHOM

CUCTEMBI

MeTpornornyeckas - WK JOMKHBI MMETb METPOIIOrM4YeCcKUe XapakTepucTUKM,

aTTectauus (kanvbposka) cooTBeTCTBYIOLWME TPeBOBaHMAM HOPM TOYHOCTW, MakCMMarnbHO

n3MepuTenbHbIX KaHanos gonyctumbim norpewwHoctam. MK ACY TIM nognexart

(UK) ACY TN rocyaapCcTBeHHOW 1nn BeJOMCTBEHHOW aTTecTaunn. Bua
MEeTPONOrMyecKkon aTTectTauumn JOMKeH COOTBETCTBOBaTL
YCTaHOBMEHHOMY B TeXHUYEeCKOM 3adaHuu Ha ACY TT1.
"ocynapcTBeHHOW MeTponornyeckon attectaumm nognexat K ACY
TI, nsmeputenbHas MHOPMaLUA KOTOPbIX NpeAHasHadYeHa ans:
NCNONb30BaHUSA B TOBAPHO-KOMMEPYECKMX Onepaunsx;
yyeTa MaTepuanbHbIX LleHHOCTEN;
OoXpaHbl 300pOBbS TPYAALMXCH, obecneyeHne 6e30nacHbIX 1
6e3BpeHbIX yCnoBun Tpyaa.
Bce octanbHble VIK nognexaTt Be4OMCTBEHHON METPONOrM4YeCcKon
aTTecTauun.

MHoroypoBHeBas ACY - ACY TTI1, Bknovawowas B cebs B kayectBe KomnoHeHToB ACY TT1

Tn pasHbIX YPOBHEN Nepapxuu.

O6uiee nporpaMmmHoe - YacTtb nporpammHoro obecnedeHns AC, npeacraensiowas cobom

obecneyeHne COBOKYMHOCTb MPOrpaMMHbIX CPeACTB, pa3paboTaHHbIX BHE CBA3N C

aBTOMaTU3NPOBaHHOM co3gaHnem gaHHoun AC.

CUCTEMBI

OpHoypoBHeBasg ACY TTI1 - ACY TI1, He BkmovatwoLlas B cebs apyrux, 6onee menkux ACY TI1.

OnTtumanbHoe oy YnpaBneHue, obecnevnBaiolLiee HaMBbIrOAHENLLIEE 3HaYeHNe

ynpasrneHune onpepeneHHoro kputepusa ontumansHocth (KO), xapakrepusytoLlero

3(ppekTUBHOCTL ynNpaBneHus Npu 3agaHHbIX OrpaHNYeHUsX.
B kauectse KO MoryT 6bITb BbiGpaHbl pa3nuyHblie TEXHUYECKME UMK
3KOHOMUYECKME NoKasaTenu:




Bpems nepexofa (bbICTpOOeNnCcTBME) CUCTEMBI U3 OOHOTO COCTOSIHUS B
Apyroe;

HEKOTOPbIV NoKa3aTenb Ka4ecTBa NPOAYKLUMM, 3aTpaThl CbIpbS MUK
3HEpPropecypcos U T.4.

Mpumep OY: B nevax onsa HarpeBa 3aroTOBOK MOA NPOKaTKy nyTemM
ONTUMAanbHOro M3MEHEeHUsa TeMnepaTypbl B 30HaX Harpeea MOXHO
obecnevntb MMHUMAarnbHOE 3Ha4YeHe CpeaHeKkBaapaTUYHOro
OTKINOHEHMA TemnepaTtypbl Harpeea 06paboTaHHbIX 3aroTOBOK Npwu
N3MEHEHNN TeMMNa UX NPOABWXEHNS, pa3MEPOB 1 TENNTONPOBOAHOCTMU.

OnbITHasa akcnnyartaums
AC

Beoa AC B gencteue C uenbio onpeaeneHms hakTuyecknx 3HayeHum
KOMNMNYECTBEHHbIX U KA4eCTBEHHbIX Xapaktepuctuk AC 1 roToBHOCTH
nepcoHana k pabote B ycnoBusix yHKUMoHnpoBaHus AC,
onpegenenuns daktnyeckon adpdpektmBHocTn AC, KOPPEKTUPOBKU (NP
HeobOX0AMMOCTI) LOKYMEHTALMN.

OrtkasoycTtonumsas AC

AC, obecneunBatoLLasi BO3MOXHOCTb (OYHKLMOHNPOBAHUS
NpUKNaaHbIX NPOrpamMMHbIX CPEACTB U/UIW CETEBLIX CEPBUCOB CUCTEM
CO CcpeaHel KPUTUYHOCTbIO, T.€. TakUX CUCTEM, MakcUMaribHoe Bpemst
BOCCTaHOBIIEHUS 151 KOTOPbIX HE AOIMKHO NpeBblwaTh 6-12 yacos.

MapameTp

AHanorosas Unu AMcKpeTHasa BenM4mMHa, NpuHMMaroLwwas pasnnyHble
3HayeHus u xapakrepuaytoLias nnbo coctosHme ATK, nubo npouecc
dyHKumoHnpoBaHusa ATK, nnbo ero pesynbTaThbl.

Mpumep: TemnepaTypa B paboyem NpocTpaHCTBE Neyu, aBrneHne
MOA KOMOLUHWMKOM, Pacxof OXnaxkaaroLLem KMaKocTu, CKOpoCTb
BpaLLeHus Bana, HanpsbkeHne Ha Knemmax, COAepKaHne OKUCK
KanbLuus B CbIpb€BOW MyKe, CUTHaN OLEHKN COCTOSHUW, B KOTOPOM
HaxogmuTca MexaHusM (arperart), U T.4.

MpenBaputenbHble
ucnbiTaHusa AC

Mpoueccol onpeaeneHns pabotocnocobHocTn AC 1 NPUHATUS
peLLeHus Bonpoca o BO3MOXHOCTU npuemMkn AC B ONbITHYHO
aKcnnyaTaumio. BeimonHaTca nocne npoBeaeHns paspaboTynkom
OTNagKkn 1 TECTUPOBAHMSA NOCTABMASEMbIX NPOrpaMmMHbIX U
TEXHUYECKNX CPeaCTB CUCTEMBI, a Takke KOMNoHeHToB AC u
npeAacTaBneHnst UM COOTBETCTBYHOLLNX JOKYMEHTOB 00 MX FOTOBHOCTHU
K UCMbITAHUSAM, a Takke nocre o3HakomneHusi nepcoHana AC ¢
3KCnslyaTauyMoHHOW AOKYyMEHTaUMeNn.

lMpuemo-coaToyHble
ucnbitTaHus AC

Mpouecc onpeaenexnst cootBeTcTBUSE AC TEXHUYECKOMY 3aaHuto,
OLLEHKM Ka4yeCcTBa ONbITHOM SKCMyaTaumm 1 peLleHms Bonpoca o
BO3MOXHOCTU npueMkn AC B NOCTOSHHYO 3KCNyaTaumio,
BKITHOYaoLWLMI B cebs NpoBepKY: NOMHOTLI U KaYyecTBa peanusaumm
OYHKLMIA MpU WTATHBIX, MpegebHbIX, KPUTUYECKMX 3HAYEHUAX
napameTpoB 00bekTa aBTomMaTM3aunm U B ApYrmx yCrioBusix
dyHKUnoHnpoBaHusa AC, ykasaHHbIX B T3; BbINOMHEHNS KaXK40ro
TpeboBaHus, OTHOCSALLErocs K UHTEPMENCY CUCTEMbI; paboThbl
nepcoHana B AManoroBoM pexmume; cpeacts U MeToaoB
BOCCTaHoBMeHus paboTtocnocobHocTn AC nocne 0TKasos;
KOMMJIEKTHOCTM U Ka4yecTBa IKCIITyaTauMOHHOW JOKYMEHTaLUNN.

MporpammHoe
obecne4veHne

rno

COBOKyI'IHOCTb nporpamMmm Ha HoCUTenax AaHHbIX U NporpaMMHbIX
OOKYMEHTOB, NpefHasHayYyeHHas Ans oTragku, yHKUMOHMPOBAHUS 1
npoeepkn pabotocnocobHocTty IM0.

Paboyas koHdurypauus
no

CookynHocTb cyHkuun MO, obycnosneHHasa TpeboBaHUAMM
cornacoBaHHOM AOKyMeHTauun.

PerynupoBanue - PerynnpoBaHne 0gHOM N HECKOSbKMX BENNYUH, ONpeaensoLwmx
nporpammHoe cocTosiHMe obbekTa, No 3apaHee 3agaHHbIM 3aKkOHaM B BUAE PyHKUUNA
BPEMEHU WUIN KaKoro-nnbo napameTpa CUCTEMBbI.
Mpumep. 3akanoyHas neyb, TemnepaTypa B KOTOPOW, ABMASIOLAACS
DyHKLMEN BPEMEHMN, UBMEHAETCH B TEYEHUE MpoLecca 3aKarnku no
3apaHee yCTaHOB/IEHHOW MporpaMMe.
Cucrtema - Cunctema AP C HECKONBKUMU pErynmpyemMbiMn BENMYUHAMMU,
aBTOMaTN4YeCKOro CBSA3aHHbIMN Mexay cobon Yepe3 0bbeKT perynnupoBaHus, perynaTop
perynuposaHus (AP) WNW Harpysky.
MHOrocssizHast Mpumep: OBBLEKT - NAapOBOM KOTEM; BXOAHbIE BEMNWYMHBI - Nogaya




BOZAbI, TONSMBA, Pacxof napa; BbIXOAHbIE BENUYUHDI - AaBEHNE,
TEMNepaTypa, YPoBeHb BOAbl.

CucteMbl nsmepeHus u
(nnn)
aBTOMaTUYECKOro
perynmpoBaHus
XUMUYECKOro cocTasa u
dU3n4eCcKkmx CBOMUCTB
BellecTsa

M3mepsiemas cpeaa 1 usmepsiemasi BefiMimHa ans onpeaerneHus
XUMMYECKOro COCTaBa BELLECTB:

npuMepammn namepsieMblx BENMYUH AN ra3000pasHon cpeapl
ABNAOTCA:

KOHLEHTpauusi KNCNOPOAA, YrNEKUCIOro rasa, ammuaca,

CO + CO2 + H2 (oTxoasiue rasbl LOMEHHbIX NeYven) n T.n., Ans
YKWMOKOW cpeapl: 3NeKTponpoBOANMOCTb PacTBOPOB, COMEN, LLENOYEN,
KOHLEHTpauusi BOAHbIX CYCMeH3ui, conecogepxaHune soapl, pH,
coaepxaHue uMaHuaoB U T..

Viamepsiemasi BenuumMHa u uccnegyemas cpega ans onpegeneHus
d13nyecknx CBOMCTB BellecTBa:

Mpumep n3mepsieMon BENUYMHbLI ANt BOAbI U TBEPAbLIX BELLECTB:
BNaXXHOCTb, ANS XXMAKOCTW M NynbnNbl - NOTHOCTb, ANs BOAbI -
MYTHOCTb, A4J11 KOHCUCTEHTHbIX Macen - BA3KOCTb U T.4.

CneumnanbHoe
nporpaMmHoe
obecneyeHune
aBTOMaTU3MPOBaHHOMN
CUCTEMBI

YacTb nporpammHoro obecneyeHms AC, npegcrasnsiowas cobom
COBOKYMHOCTb MporpaMm, pa3paboTaHHbIX Npu/ana co3ganunm/(s)
paHHon AC.

TenemexaHu4yeckas
cuctema

TenemexaHuka obbeamHsaeT TC aBToOMaTMyeckon nepenayn Ha
paccTosiHMe KOMaHA ynpaBneHUs n MHopmaunm 0 COCTOSHUN
0OBEKTOB C MPMMEHEHMEM cneunarnbHbIX NpeobpasoBaHnin Ans
3hheKTMBHOro NCnonb3oBaHUs KaHanos cBA3n. Cpeacrea
TenemexaHukm obecneunsatoT 0OMeH MHopMaLmen mexay
0ObeKTaMm KOHTPONS U orepaTopom (gucnetyepom), Nnbo mexay
obbekTamm 1 KIMTC. COBOKYNHOCTb YCTPOWCTB MyHKTa ynpaBneHus
(MY), yctpouncts koHTponupyemoro nyHkta (KIM) u ycTponcTs,
npegHa3HavYeHHbIX Ans obMeHa Yepes KaHan cBs3n MHopmaLuen
mexgy MY un KI, obpasyeT KOMNNeKC yCTPONCTB TeNeMexaHuKu.
TenemexaHu4yeckasi cuctema npegcrasnseT cobon COBOKYMNHOCTb
KOMMriekca yCTPOMCTB TenemexaHukun, 4aT4mMKoB, cpeacTs o6paboTku
nHdopMaLmm, gucneT4yepckoro 06opyaoBaHNS U KaHaNoB CBA3MN,
BbIMOMHSAIOLLMX 3aKOHYEHHYI0 3a4a4y LleHTpanmM30BaHHOIo KOHTPOMs v
ynpaBneHus TeppuTopmanbHO paccpegoTodeHHbIMM o6bekTamu. [ns
dopMnpoBaHna KOMaHA yNpaBfeHns U CBA3N C ONepaTopoMm B
TeneMexaHU4ecKylo CUCTEMY BKITHOYAKOTCA Takke cpeacTsa
06paboTkm nHdopmauumn Ha 6ase KINTC.

Tepmunan

1. YCTpoNcTBO ANd B3aMMOAENCTBNSA NONb30BaTENs UK onepaTopa C
BblYMCIIMTENBHOM cucTemon. TepMuHan npeactaenseT cobon aga
OTHOCUTENBLHO HEe3aBMCUMbIX YCTPOMCTBA: BBOAA (KNaBuaTypbl) U
BbIBOAA (3KpaH U nevararoLLlee yCTPONCTBO).

2. B nokanbHOW BbIYMCNNUTENBHOM CETU - YCTPOMNCTBO, ABNAOLLIEECS
WCTOYHMKOM WIK nostydaTenem SaHHbIX.

TexHonorn4yeckni 06bEKT TOY OO6bekT ynpaBneHus, BKMOYaLWUin TexHonormdeckoe obopynoBaHme

ynpaBneHus N peanusyemblin B HEM TEXHONOTMYECKNIA MpoLecc.

YaaneHHbIn 06bekT - OTaenbHo cTosiLee 34aHne, B KOTOPOM YCTaHaBNMMBAKOTCA MOAYNU

pasmeLlleHms NporpaMMHO-annapaTHOro KOMMekca, PU3NYECKN pacnosioKeHHast
yOaneHHo OT MecTa pasMeLLeHns apyrmx Mogynen nporpaMmHo-
annapaTHoOro KoMmnekca.

Ynpasnswowasa pyHKUKs - ®dyHkuma ACY, BkntovatoLlasa nonyyeHne nHopMaLumm 0 COCTOSHUK

aBTOMaTU3NPOBaHHOM TOY, oueHKy MHcpopmaLuun, BbIGOP yNpaBnslLLMX BO3OENCTBUA U UX

CUCTEMBI YpaBneHus peanusauuio.

YcTponcTtea YOWU TexHudeckue cpeacTBa, ucnonb3yemble Ans nepegayun nHgopmaumm

oTobpaxeHus YyenoBeKy-onepaTopy.

MHdopMaLunn YOW pasgenstotca Ha ABe BonbLume rpynnbl: fiokanbHOe Unm

LieHTpanu3oBaHHoe NpeacTaBneHre MHopMaLun, KOTopbie MoryT
COCYLLEeCTBOBaTb B CUCTEME NnapannesnbHO (O4HOBPEMEHHO) Uiu
MCNoMb3yeTcsl TOMbKO LIEHTPann3oBaHHOe NpeacTaBneHne




MHdopMaLnmn.

YOW knaccuduuympytotes no popmam npeacrtaBneHms nHpopmaumm
Ha:

CUrHanuaupyoLime (CBeToBble, MHEMOHMYECKNE, 3BYKOBbIE);
nokasbiBatoLyue (aHanorosble U LUAPOBLIE);

perncTpupyroLLime ang HenocpeacTBEHHOro Bocnpuatus (umdpo-
OyKBEHHbIE U AnarpamMmMHbIe) U C 3aKoaupoBaHHON nHopmaumen (Ha
MarHUTHOM nnun GymaxHom Hocutene);

3KpaHHble (aucnneriHblie): andaBnTHO-UUdpPOBbIE, rpadudeckme,
KOMOUHNPOBAHHbIE.

B 3aBucumocTy oT xapaktepa hopMMpoBaHMs NOKamnbHbIX U LieneBbIX
3KpaHHbIX pparMeHTOB CPEACTBa yKa3aHHOro Tuna pasgensatTcs Ha
yHMBepcarnbHble (hparMeHTbl MPOM3BOSIbHON CTPYKTYpbI oparmMeHTa)

TEXHOJITON'M4YEeCKOro Komrnrnekca m 1.4.

1 cneumannaMpoBaHHble (doparMeHTbl HEM3MEHHOM hOpPMbI C
NMPOMEXYTOYHBIM HOCUTENEM CTPYKTYpPbl chparMeHTa).
MpumeHnTenbHo k ACY TI1 pparMeHTbl MOTYT HECTU MHpOpMaLnIO O
TeKyLleM COCTOSTHUN TEXHOSOMMYECKOro NpoLiecca, O Hanuymm
pasnagok B npouecce yHKUNOHNPOBAHUSA aBTOMAaTU3NPYEMOrO

DyHKLMOHanNbHas - Mpouecc npueegeHus MO B pabouyto KOHPUrypauuio.

HacTpowika 10

DyHKLMSA

OonucaHHoW B NMPOEKTHbLIX peLlleHnAX.

- ®yHKuma - PyHKumA MO, ucnonsdyemas ans JOCTUXKeHns TpeboBaHui
k AC n HanpaBneHHas Ha BbINOMHeHWe onpeaeneHHomn 3agayun AC,

B pacueTtax yuntbiBalOTCA TOMLKO PYHKLUN, AOCTUraeMble
LeneHanpaBfieHHbIM PYYHbIM BO3AENCTBMEM B MPOLIECCE HACTPOWKM
MO AC, onucaHHbIX B MPOEKTHbLIX PELLEHUSIX.

dyHKUMKN, peanu3oBaHHble aBToMaTuU4ecku npu Hactpoike AC (B
npouecce yctaHoBku MO nnu npucyTCTBYOLIME NO YMOYAHNIO) N HE
Tpebyuime yyacTusa Hanag4uvka, B pacyeTbl HE BKIIOYAKOTCS.

Yenosek-onepartop On [MepcoHan, HenmocpeACTBEHHO BeayLUMi ynpaBneHne 06beKToM.

CucteMbl BeHTUNALUN U KOHAUMUMOHUPOBAHUA BO3QyXxa

MpunoxeHue 3.1

KoadcpmumeHThl, yuuThiBaoLWme ycnoBus, CHUXKalLWwme NpousBoaUTerbHOCTb Tpyaa

N Ycnosus nponssoacTea pabot Koadhdpmunent
n.n.

B nomelLeHuax kateropui, knaccuduuympyemMblx cornacHo "OCHOBHbIM

CaHuTapHbIM npasunam paboTbl C pagMoakTUBHBIMU BELLLECTBAMU U

OPYrMMU UCTOYHMKaMU MOHU3MpYoLWKX nsnydenmin" (OCI-72/87), kak

nomMetleHus onsa pabot 1-3 knaccos, BONN3N KOTOPbIX pa3meLlatoTcs

WCTOYHMKN NOHU3UPYIOLLMX N3MYYEHUN (S AEPHO-Naponpon3BoanTENbHaAsS

YCTaHOBKa aTOMHOW 3IIEKTPUYECKON CTaHLUN NN aTOMHasi yCTaHOBKA

APYrX COOPY>KEHWI):
1 K pacueHkam otgena 1 1,25
2 TO Xe, oTaena 2 1,7

Mo obopynoBaHuio, ycTaHOBKaM, YCTPOMCTBaM U BO34yXOBOAAM,

PacnoNOXeHHbIM:

Ha BbICOTE OT nona (nnowagk1) Npu NCnonb30BaHMM NOAMOCTEN NNn

NepeHOCHON NECTHULbI:
3 cB.3005Mm 1,1
4 CB.5M 1,2
5 Ha KpoBne 3gaHus 1,3

MpumeyaHus:




1. MNpwn nponsBoacTBe paboT B NOA3EMHbIX YCIOBMAX B LUAXTax, PyAHUKaX, a Takke MeTpononuTeHax,
TOHHENAX W MNOA3EMHbIX COOPYXEHUSAX CMeuuanbHOro HasHavyeHWs yKasaHHble KO3dUUMEHTbI  He
NPUMEHSOTCS.

2. NpumeHeHne k03(pPULMEHTOB NPU COCTaBMEHUN CMET AOMKHO OB6OCHOBLIBATLCA AaHHbIMU NpOeKTa
unu nporpammon paboT, a npu pacyeTax 3a BbiNOMHeHMEe paboTbl - akTamu, UKCUPYIOLLMMU aKTUYeckue
YCIoBWsI BbINOMHEHUS paboT.

MpunoxeHue 3.2

CTpyKTypa nycKkoHanagou4Hbix pabort, otgen 1

N OT1an paboTbl MpoueHT oT 0bLwmx
n.n. 3aTpar (PEPnN)
1 MoarotoButenbHble paboThl 10
2 Hanagka Ha npoekTHble pacxogbl BO3gyxa 65
3 KomnnekcHoe onpoboBaHne CUCTEM 25
Utoro 100
MpunoxeHue 3.3
CTpyKTypa nyckoHanago4HbIx paboT, otaen 2
Howmep pasgena MpoueHT oT obLeln pacLeHKN Ha BbINOMNHEHEe paboT nNo atanam
MoprotoButenbHbl | WcnbitaHua | PerynupoBka 3aknountenbHble
€ paboTbl paboTbl, BKNtovas
COCTaBreHue
TEXHUYECKOro oTyeTa
1 2 3 4 5
c1no4 - 50 35 15
5, 6 (pacueHku ¢ 03-02-050-06 no 10 80 - 10
03-02-050-09)
6 (pacueHku ¢ 03-02-050-01 no - 40 50 10
03-02-050-05)
7 10 80 - 10
8 20 70 - 10
9 20 70 - 10
10,11 10 30 - 60
c12no 16 - 45 40 15
17 10 40 40 10
18, 19 - 45 40 15
20 10 40 40 10
MpumeyaHus:

1. Mpu BbINONHEHMM paboT ABYMS pasfMYHbIMU MOAPSAHLIMU OpraHvM3auuMsiMM, ogHa W3 KOTOPbIX
BbINOMHSAET NyCKOHanagouyHble paboTbl (40 MOAMNMMCAHMS akTa roCyAapCTBEHHOW MpPMEeMOYHON KomMuccuum), a
apyrasi - UCMbITaHUS U Hanagky Ha CaHUTapHO-TUrMeHuYeckne (TexHomorumveckue) TpeboBaHUS K BO3AYLUHOM
cpepe (nocne BBoga oOObekTa B SKCMnyaTauuio), 3aTpatbl Ha MNOArOTOBUTENbHblE pPaboTbl Y4YUTbIBAKOTCSH
aononHutensHo B pasmepe 15% ot ®EPn vactn 3 otaena 2 no pasgenam: ¢ 1 no 4, 6 (pacueHkn ¢ 03-02-050-
01 no 03-02-050-05), c 12 no 16, 18 n 19.

2. Ecnu wucnbiTaHus v Hanagky Ha caHWTapHO-TUIMEeHWYeckue (TexHorormdeckue) tpeboBaHUs K
BO3OYLUHOW cpefe BbLIMOMHAET Ta e nogpsiaHasl opraHusauusi, Kotopasi mpoussBoguna u nyckoHanagouHble
paboTkl, 3 PEPn yactn 3 otaena 2 pasgenos 5, 6 (pacueHkn ¢ 03-02-050-06 no 03-02-050-09), c 7 no 11,17 n
20 uncknoyaloTea 3aTpaTthl Ha NOArOTOBUTENbHbIE PaboThl B pa3mepe, ykazaHHOM B rpade 2.

3. ®EPn vactn 3 otgena 2 yuutbiBalOT 3aTpaTbl Ha NpoBefeHue, B COOTBETCTBUM C TpeboBaHUAMU
NPOoeKTa, UCMbITAHUS CUCTEM BEHTUMALUN U KOHOULMOHUPOBAHMSA BO34yXa Ha OOHOM peXxunme, a perysimpoBku -
Ha OBYX pexuMmax (4ns TEMnoro u xonogHoro nepvopga roga). 3atpartbl HA NMOBTOPHbLIE UCMbITAHUS CUCTEM Ha
OPYromMm TEXHOJTOTMYECKOM pPeXxnmMe, No TpeboBaHMIO 3akasunka, onpeaensaTcs No AaHHbIM rpadbl 3.



MpunoxeHue 3.4

KoaddmumeHThl, yunTbiBatowme ycrnoBus BbINONHEHUs1 paboT, otaen 2, pasgen 9

N Wncpp PEPN Ycnosus BbINONHeHUsa padboT KoadbdmumeHT
n.n.
1 03-02-060-01 Mpu ot60pe npob aTtmocepHoro Bo3ayxa, B 3,0
NOMELLIEHUAX C TEXHOMNOMMYECKUM MUKPOKIMMATOM, a
TaKke Ans onpegeneHns AMCnepcHOro cocrasa nbinu u
nocrne ycTaHOBOK TOHKOW OYMCTKM BO3AyXa (TKaHeBble
UNLTPLI, BONOKHUCTLIE MaTepuarnbl, CKOPOCTHbIE
npomMbiBaTenu BeHTypwu, anekTpodunbTpsl 1 T.M.).
2 03-02-060-01, 03-02-060- | NMpu oTbope Npob (aHanun3e), cBA3aHHOM C 15
02, 03-02-060-05, 03-02- | He06XOOUMOCTLIO NPUBIIEYEHNST AONONTHUTENBHOIO
060-06 ucnonHutens ans obecneveHus 6e3onacHbIX YCNoBuii
TpyAa.
3 03-02-060-01, 03-02-060- | NMpu oTbope Npob (aHanun3e, n3amMepeHnn) B BO3QyxoBoaax 1,25
02, 03-02-060-05, 03-02- | (rasoxopgax), waxTax, Tpybax v T.M.
060-06, 03-02-060-08
4 03-02-060-01, 03-02-060- | INpn oT6OpPe Npob (M3mepeHun) ¢ cobnrogeHnem 15
08 NPUHLNNA N30KNHETUYHOCTW.
5 03-02-060-01, 03-02-060- | INpn oT6OpPe Npob (aHanu3e), CBA3AHHOM C 15
02 03-02-060-05, 03-02- HEeOBX0AMMOCTLIO NPUHATUS MEP MO NPeAoTBPAaLLEHWIO
060-06 KOHAEHCaunn KOMMOHEHTOB ra3oBO3YLLHON CMEeCcK B
npo60oTOOPHOM YCTPOWNCTBE M 3aMep3aHus B
nornoTUTENbHBIX Npubopax.
6 03-02-060-01, 03-02-060- | Mpu oT6ope Npob (aHanun3se), CBA3aHHOM C 15
02 03-02-060-05, 03-02- HeobxoQMMOCTbI0 oxnaxaeHust NpobooToopHOro
060-06 ycTponcTea (TpyboK 1 T.1.).
7 ¢ 03-02-060-01 no 03-02- | NMpn n3MepeHUn Ha ogHOM 0bbekTe Kakoro-nmbo 1,8
060-08 BeLLeCcTBa TONbKO B OAHOM TOYKe (OQHUM MEPHOM
ceyeHun).
8 03-02-060-03, 03-02-060- | NMpu HanMuMM cTaHAAPTHOW KanNnMBpPOBOYHOM CMECH 0,8
04, 03-02-060-06 aHannanpyemoro BellecTsa.
9 03-02-060-05 Mpu ncnonb3oBaHWM B3aMeH rOTOBbIX TPYOOK 1,6
WHOMKATOPHbIX MOPOLLKOB.
10 | 03-02-060-01 Mpu oTcyTCcTBUM B 06CNegyemMon ToUKe SNeKTPOSHEPrum 1,25
ONS NUTaHUSA SHEPrNN MEXaHNYECKMX acnMpaTopoOB.
11 | 03-02-060-03, 03-02-060- | MNpw aHann3e Npob c NpeaBapUTENbHBLIM 14
04, 03-02-060-06 KOHLIEHTPMPOBaHMEM.

MpumeyaHue.

KoadhuumneHTsl, npuBegeHHbIe B .M. 3 U 4, 04HOBPEMEHHO HE NPUMEHSIOTCA.

MpunoxeHwue 3.5

O61bem cepuu (konmyecTBo 0T6OPOB, aHaNM30B, U3MEePEHU), oTAen 2, pasgen 9

O6bem cepuu (konnyecTso oTOOPOB, aHaNM30B., KoadhpmumneHnt
n3mMepeHuin)
cB. 1003 1,3
cB. 3 00 10 1
cB. 10 go 20 0,9
cB. 20 0,8

NoabeMHo-TpaHcnopTHOe o6opyaoBaHue




CTpyKTypa nycKoHanago4HbIx paboTt

MpunoxeHue 4.1

HanmeHoBaHue atana pabot

[Oons, %, B 00OLwnx
3aTpaTax (pacLeHke)

MogroToBuTEnbHbIE PabOTHI 10
Hanapgka n nyck o6opynoBaHust 45
KomnnekcHoe onpoboBaHne obopyaoBaHus 40
CocTtaBneHne TEXHNYECKOro oT4yeTa 5

WUTtoro 100

MeTtannoo6pabartbiBatollee o6opyaoBaHme

CTpyKTypa nycKoHanagou4Hbix pabot

MpunoxeHue 5.1

HanmeHoBaHwue 3Tana pabot Hons, %, B 06X
3aTpaTax (pacueHke)
MoarotoBuTenbHble paboThl 10
Hanagou4Hble paboTbl 60
KomnnekcHoe onpoboBaHue obopynoBaHus 25
CocTaBneHune TeXHU4EeCcKoro oTyeTa 5
WUTtoro 100
XonoaunbHbIe U KOMNPECCOPHbIE YCTaHOBKU
MpunoxeHue 6.1
CTpyKTypa nyckoHanagou4HbIix paéor, otaen 1, pasgen 1
Howmep CocTtaB nyckoHanagouyHbix paboT MpoueHT oT obLern pacLueHkn no Tabnuue
aTana 06-01-001 06-01-002 06-01-003 06-01-004,
06-01-005
1 M3yyeHne npoekTa 1 TeXHUYeCKom 14 11 7 10

AOKYMeHTauun npeanpusaTms-
M3roToBUTENS MO JKCMnyaTauum u
npaBmnam TeXHWKM 6e30NacHOCTK.
MNpoBeaeHne BHeLLHero ocMoTpa
ycTaHoBkW. [MpoBepka kavecTBa u
COOTBETCTBUS BbINOMHEHHbIX
MOHTaXHbIX pabOT TEXHUYECKUM
TpeboBaHusiM, NpoBepka
KOMMIEKTHOCTM 060pyaoBaHMS,
3anacHbIX YacTen, MHCTPYMEHTa U
npvcnocobnexHni, NpaBunbHOCTH
paccTaHOBKM 060pyaOBaHUS,
NOABOAA W HaNMYMs 3NEKTPOIHEPTUH,
BOOOCHabXeHUs1, KaHanM3aummn n
BeHTMNAUMK. [poBepka akToB Ha
BbIMONHEHHbIE paboThbl U
CcoCTaBlieHne BeJOMOCTM 3aMeyaHuni
O HECOOTBETCTBUMN TEXHUYECKNM




TpeboBaHUsIM.

MpoBepka paboToCNOCOBHOCTH
XONOANIbHON YCTaHOBKM U
obopyaoBaHuMs, ocyLlKa U oYncTKa
LLEONTUTOM, MEXaHUYECKUMMN
unbTpamu, BakyymnpoBaHue v
npopyeka. MpoBepka repMeTnYHOCTH
CUCTEMbI C BbIOEPXKKOW NoS
AaeneHuem asota 18 4. 3apsaaka
MaLUMHbI Macnom 1 XnaaoHoM (3a
ucknoyeHmem Hopmbl 06-01-003-01).

17

29

25

PerynupoBka 1 npoBepka cuctembl
aBTOMAaTUYECKOro oTTanBaHus,
cpabaTbiBaHUs NpubopoB aBTOMaTUKN
- pene gaBneHus xnagoHa B cucteme,
TepmoperynaTopa, TepMo- 1
BOOOPErynupyroLLMX BEeHTUNEN; pene
BPEMEHU Ha MoNHoe OTTamBaHve
ucnapuTenemn ¢ NPOBEPKON OTKPbITUS
W 3aKpbITUSI CONEHOWNAHbLIX BEHTUMNEN B
MOMEHT Ha4yara 1 OKOHYaHus
OTTamMBaHMsA TENAO0BbIX 3aLUNT.

29

22

20

Ha malumnHax ¢ Bo3gyLuHbIM
OXNaxaeHvneMm - NpoBepka
HanpaBreHusl BpaLleHus
anekTpoaBwUraTtens, C BOASHbIM -
perynupoBka nogayuu Bofbl. 3aMeHa
LieonuTa B LTaTHbIX uUnbTpax
ocyLumTenei 1 NoaWwnrnH1KoB
anekTpoaBuUraTenem.

OkoH4yaTenbHas perynupoBka Bcen
CUCTEMbl aBTOMATU4YECKOIo
oTTamBaHus. CocTaBneHne akta un
akKTa-peknamauumy npun Hann4dnm
3aBOACKNX AedeKTOB.

lMyck ¢ npoBepkon paboThbl
XONOAUIbHOW YCTaHOBKU MO
OOCTVXKEHNN MacnopTHbIX
napameTpoB u obecneveHne
KOHTpOMs 3a TemnepaTypow B
oxnaxgaemom oobeme 1
KoadppmumeHToM paboyero BpeMeHu.
HabntogeHne 3a paboTol ycTaHOBKM
B TeYeHune 24 4, BbisiBNeHne
3aBoACKNX 0edEKTOB 1 COCTaBMNEHNE
aKTa peknaMmauuu.

77

34

19

28

WHCTpyKTaX 3aka3yunka no OCHOBHbIM
npasunam TexHUkM GesonacHocTu
aKcnnyaTaumm XonogusbHOro
obopyagoBaHus.

Cpava xonoannbHOM YCTaHOBKN B
akcnnyaTtaumto. CocTtaBneHve akTta u
nepegada 3akas4quky.

Ntoro:

100

100

100

100

CTpyKTypa nyckoHanago4Hbix paboT, otaen 1, pasgen 2

MpunoxeHue 6.2




Homep
aTana

CocTtaB nyckoHanago4Hbix paboT

MpoueHT oT
obuen
pacLeHkn

1.1

1.2

MogrotoButenbHble paboTbl

B TOM 4uChe:

M3yyeHune n aHanns npoeKkTHON, HOPMATUBHON U TEXHUYECKON JOKYMEHTauuu:
O3HaKOMIIEHUE C YepTexamMu, CXemamm 1 pacyeTamm; n3yvyeHme TEXHNYECKON
OOKyMeHTauun npeanpuaTui - usrotosutenen obopynosaxus. lNMposepka n
NpocYeT NPOEKTHbLIX peLleHnin n padoumnx Yeptexen. CocTaBneHme 3amevaHui
MO MPOEKTHbIM peLleHnsaM 1 pacyetam. COBMECTHO C 3aKa3ymMKoM U NPOEKTHOM
opraHusaumen paspaboTka MeponpuUATUA NO YCTPAHEHUIO 3aMeYvaHunn,
KOHTPOMb 3a 1X BbINofHeHneM. Pa3paboTka nporpamMbl MyCKOHaNagouHbIX
pabor.

lMpoBepka HanUuusa c4aToYHON JOKYMEHTALUMM OT CTPOUTENBHO-MOHTaXHbIX
opraHu3auni n ee COOTBETCTBMSA HOPMATUBHO-TEXHUYECKUM TPEDOBaHUSIM;
BHELLHWI OCMOTP CMOHTMPOBaHHOrO 060pyaoBaHMs; MPOBEPKa BbINOJTHEHHbIX
CTPOUTENBHO-MOHTaXHbIX paboT 1M UX KayecTBa Ha COOTBETCTBME NPOEKTY,
TpeboBaHMaM NpeanpUATUA-U3roTOBUTENEN, AENCTBYIOLLMM HOpMaT/BaM;
COCTaBMeHne nepeyHsi 3ameyaHuii, paspaboTka MeponpusaTUA Mo NX
YCTPAHEHMIO M KOHTPOMb 3a YCTPAHEHNEM 3aMeYaHunn.

10

5

21

MpoBeneHne NpoBEPOK U UCMbITAHWI

B TOM Yucne:

MpoBepka obecneyeHHOCTN XONoAuIbHOW YCTaHOBKN BOAOW, BOOOCTOKOM U
anekTpoaHepruen. NMpoBepka AOKYMEHTaLMK, NOATBEPXKAAOLEN FOTOBHOCTb
cuctem KUIMKWA Kk ucnbitaHusim obopyaoBaHus. KoHTponbHas npogyeka u
npoMbIBKa TpyOONpOBOAOB, COCYAOB M annapaToB XON0ANMbHOW YCTaHOBKN CO
CHATMEM, O4YMCTKOM U YCTAHOBKON humnbTpyoLWmxX anemeHToB. KoHTponbHas
npoBepka cpabaTbiBaHMSA NpegoXpaHUTENbHbBIX KrianaHoB npwu
COOTBETCTBYHOLINX AaBneHusix. CoctaBneHne akToB Ha KOHTPObHYIO
NpoAYBKY, MPOMbIBKY, paboTy NpefoXpaHMTENbHbIX KIanaHoB.

15

2.2

KoHTponbHas npoeepka repMeTMYHOCTM TpybonpoBoaoB, COCYAOB U annapaToB
XONOAUNBbHOW YCTAHOBKN COOTBETCTBYHOLLUM LABMIEHNEM CO CHATUEM U
YCTaAHOBKOW 3arnyLuek, NpoBepKa repMeTUYHOCTU TPYOHbIX peLleTok annapaTos
CO CHSITUEM M YCTAHOBKOW KPbILLEK; y4acTNe B YCTPAHEHUUN BbISIBNEHHbIX
HEennoTHOCTEN; COCTaBMEeHNe akTa KOHTPONbHbIX UCMbITaHUK. [NogroToBka
0b0opyaoBaHUA XONOAMMBHOW YCTAHOBKM K UCMbITAHUSAM COrNTacHO
TpeboBaHMsM NpeanpUATUIA-U3roTOBUTENEN C YaCcTUYHON pa3bopkon 1 cOopKom
y3MoB, 3anpaBka MacrnocucTem nocrie ux NPoOMbIBKM U NPOAYBKM; NpoBepKa
repMeTUYHOCTM KoMMpeccopoB. [1poBeaeHMe UCMbITaHUIA KOMNPECCOPOB,
HacoCoB B COOTBETCTBMM C TpeOOBaHMAMN NPeanpuUATUA-N3roTOBUTENEN.
CocTaBneHve dopMynspoB Ha NpoBeAeHNe NHANBUAYAMNbHbIX UCNbITAHUN.

10

3.1

3.2

MpepnyckoBble paboThbl

B TOM 4uche:

BakyymunpoBaHue cuctem, onpegeneHue nioTHOCTU CUCTEMbI BbIAEPXKKM NO4
BakyyMOM, YCTpaHeHWe BbISBNEHHbIX Oe(eKTOB, CHATUE 3arnyLuek, ycTaHOBKa
Npoknagok, cbopka craHueBbIx coeanHeHni. [NpoBepka CUCTEMbI OXNaXxaeHus
KOHOEHCaTOpPOB C 3anofHEHNEM X BOAOM, CMYCK BO34yXa, KOHTPOIb 3a
UMpKynauuern Boabl. 3anonHeHne cMcTemMbl paccornom (Bogow), MpoGHbIN MycK C
NPOBEPKOW LIMPKYMSLMUN, KOHTPOMb KOHLIEHTpaLMK paccona, Cnyck BO3ayxa,
ycTpaHeHue gedektoB. MNpoBepka paboTbl BbITSXKHOM U aBapUAHON
BeHTUNsLMKN. CocTaBneHNe akToB O 3arnofHEHUN U ONPOBOBAHUN CUCTEM.
MepBOHavanbHOE 3anofIHEHNE CUCTEMBI XITagareHToM ¢ pa3paboTKoWM CXeMb
BbINOMHEHNs1 paboT, BakyyMUpPOBaHUE CUCTEMbI, MO3TANHOE 3anoSIHEHNE
CUCTEMBI C MPOBEPKON FrEPMETUYHOCTU U YCTPAHEHNEM BbISIBIIEHHbIX YTEYeK,
BKITHOYEHME B paboTy a1eMeHTOB XONOAUINbHOW YCTaHOBKU N CUCTEMBI
000pOTHOro BOAOCHa0XeHMs. 3anonHeHNe YCTaHOBKU pacyeTHbIM
KONMMYeCTBOM xJlagareHTa ¢ pacnpegeneHnemM ero no cocygam ao
HOpPMaTUBHbIX BENIMYMH, yCTpaHeHne gedektoB. CocTaBneHne akra Ha
3anofHEeHNE CUCTEMbI X1adareHTOM.

20

10

10

[yckoBble U HanagouYHble pa6OTbI Ha nepBoHaYalibHbIX peXnmax oxnaxgeHua

25




B TOM YmUChIE:
Myck B paboTy XonoannbHOM YCTAHOBKM MO NMPOEKTHON CXEME Ha peXxmmMax
nepBOHaYanbHOro OXNaXaeHUs C NPOBEPKO cpabdaTtbiBaHWS CUCTEM 3aLLUThI,
WHCTPYKTaX obcrnyxmnBatoLLero nepcoHarna. BoisiBrneHme u aHanns HedoCTaTKkoB
B paboTe XxonoanneHON YCTaHOBKY, UX yCTpaHeHne. BeinonHeHne
pernameHTHbIX paboT no obopynoBaHMO B COOTBETCTBMM C TpeboBaHUSIMU
npeanpuaTua-mnarotosuTens. KomnnekcHoe npobHoe ucnsiTaHMe XonoannsHon
YCTaHOBKU Ha paboyem pexume ¢ AOCTUXEHMEM MPOEKTHLIX TemnepaTyp,
obecneyeHnem yctonumsomn pabotel 060PYAOBaAHUA N TEXHOMNOrMYECKOrO
pexuma. MHCTpykTax obecnyxmBaroLero nepcoHana no noaaepkaHuto
ONTUMAarbHOro pexvma paboThl ¢ hnKcaumen napaMeTpoB B XXypHane
HabnoaeHus.

KomnnekcHoe onpo6oBaHue

B TOM 4uChe:

Ob6ecneyeHune paboTbl XONOAUBHOWN YCTAHOBKU C AOCTUXKEHVEM U
noaaepxaHMeM YCTOMYMBOIO MPOEKTHOrO (TEXHONOrMYECKOro) pexvma B
TeyeHve 24 4 (COBMECTHO C NepcoHasiom 3akasyuka).

27

3akntountenbHble paboThl

B TOM yucne:

CocTtaBneHve JokyMeHTaummM o6 OKkoOHYaHMM NyckoHanago4HbIx pabor.
CocTaBneHne TeXHUYEeCcKoro ot4yera.

Wtoro:

100

CTpyKTypa nyckoHanagouHbix pa6oT, otgen 1, pasgen 3

MpunoxeHue 6.3

Homep
aTana

CoctaB MNyCKOHanaao4HbIX pa60T

MpoueHT oT
obulen pacueHkm

1.1

1.2

MogroToBuTenbHble paboThbl

B TOM Yucne:

N3yyeHne n aHanns npoekTHON, HOPMaTUBHOWN U TEXHNYECKON [OKYMEHTaLNN:
aHanu3 npoekTa, NPUHATBIX NPOEKTHbIX PeLUeHniA, pabounx yepTexen:
n3yvyeHne TeXHU4eckon AOKyMeHTaLmm npeanpusaTMn-n3rotoBntenem
obopynoBaHus. [poBepka pacyeToB: Kanopuyeckux, N3onsauum KOHCTPYKLUIA,
noabopa xonogonotpedbnstowero obopynosaHus. CoctaBneHne BegoOMOCTH
aedektoB npoekta. PazpaboTka COBMECTHO C MPOEKTHOW OpraHusaumen un
3aKa34MKoOM MepPONPUATUA MO YCTPAHEHUIO 3aMeYaHnin; CocTaBneHne
nporpaMmbl NyckoHanago4vHbIx paboT.

AHanu3 coatoyHoON JOKYMEHTaLUMU CTPOUTENBbHO-MOHTaXHbBIX OpraHM3aLni,
BHELUHMI OCMOTP CMOHTMPOBaHHOro obopyaoBaHusi (baTapew,
BO3ayxooxnagutenu, Tpybonposodpl U Ap.), NPOBepKa KavyecTBa BbINOMHEHNS
N30NALUN, CTPOUTENbHBIX KOHCTPYKLMIA, BOOAOCHAOXEHWS, KaHanMsaumm,
cucTeMbl o6orpesa nonos. CocTaBneHvne nepeyHs 3amevaHun n paspaboTka
COBMECTHO C 3aKa34yMKOM U CTPOUTENBLHOW opraHnsaumen MeponpusaTui no
YCTPaHEHMIO BbISABIIEHHbIX 4e(PEKTOB, KOHTPOSIb 338 UX YCTPAHEHNEM.

10

5

21

lMpoBeneHne NPoOBEPOK U UCTMbITAHWUIA

B TOM YmUChE;

lMpoBepka 0becneyeHHOCTN ANEKTPOIHEPrmen, oborpeBaeMbiM BOGOCTOKOM,
paboTtocnocobHOCTH cnuctembl oborpeBa NonoB, MPoBepKa AOKyMEHTauum,
nogTeepxaaroLen rotoBHoCTb cuctem KUTMKWA K ucnbITaHUSIM, KOHTPOSIbHadA
npoayeka obopyaoBaHnst U TpyOONpOBOAOB CO CHATMEM, YNCTKOM U
yCTaHOBKOW (punbTpyroLLnX anemeHToB. CocTaBneHne akta Ha NpoayBKy U
NPOMbIBKY cMCTEMbl. KOHTponbHasi npoBepka repMeTUYHOCTN CUCTEMBI
xonogonotpebneHuns, CHATNE 1 YyCTaHOBKa 3arnyLuek, pasbopka u cbopka
COeIMHEHUN C BbISIBNIEHNEM U YCTpaHeHneMm HennotHocten. CoctaBneHune
aKTa KOHTPOJIbHBLIX UCNbITAHUA HA FEPMETUYHOCTb.

10

2.2

MogroToBka O60pyﬂ,OBaHMﬂ K UCNbITAHNAM: NMpoBepKa LeHTPOBKW BaroB,

NoAroTOBKa HACOCOB, BEHTUATOPOB K NPOBGHOMY NycKy, XxonocTtasi obkaTka




o6opynoBaHusi. MpoBepka HanpaBneHus BpalleHus. BoisBneHne nedekTos,
Yy4acTKOB, y4acTue B MX YCTPaHEHUN.

3.1

3.2

MpeanyckoBble paboThl

B TOM Yncne:

BakyymupoBaHue cucteMbl XnagareHTa, npoBepka CUCTeMbI Ha
repMeTUYHOCTb BbIAEPXKKON NOA BaKyyMOM, YCTPaHEeHWE BbIIBNEHHbIX
HennoTHOCTEN, NepBoHaYanbHoe 3anonHeHne CUCTEMbI XNaaareHToOM.
TexHu4eckoe pyKOBOACTBO MPUIrOTOBIEHMEM XITafOHOCUTENS, NPOoBepKa
paboTbl HACOCOB, MEeLLanoK Y BEHTUNSATOPOB.

MonHoe 3anonHeHne CUCTEMbI XNaaareHToM, pacnpeaeneHune no
oxnaxpgarwLLummM npubopam, NpoBepka canbHUKOB, CBapka LLBOB, COeAMHEHU
Ha repMeTUYHOCTb XMMUYECKUM UHAMKaTOpOM. HanonHeHne cuctemsl
XnagoHocuTernem, Crnyck Bo3fyxa, MpoBepKa NIoTHOCTM paccorna, NpoBepka
paBoThbl HACOCOB, YNCTKA PUNBTPYIOLLNX 3NIEMEHTOB.

15

10

lMyckoBble paboTbl Ha NepBOHAaYasbHbIX PEXUMAX OXIaXaeHns

B TOM yncne:

Myck B paboTy cMcTeMbl XON0A0NOTPEBNAIOWMX annapaToB Ha pexmmax
nepBOHa4anbHOro oxnaxaeHus, onpoboBaHne CpeacTB perynmpoBaHms
nogadv xnagareHta (xnagoHocutens), onpoboBaHne CpeacTB OTTauBaHus,
npoBeAeHne 3aMepoB NapaMeTpoB, BbISIBNEHWE U yCTPpaHeHne AedeKToB.
KomnnekcHoe npobHoe ucnbitaHMe Ha pabovyem pexmme ¢ JOCTUKEHUEM
NMPOEKTHbIX (TEXHONOMMYECKNX) NnapaMeTpoB 1 obecnevyeHne ycTonunsomn
paboTbl. MIHCTpYKTaX 00CNy>XMBaKLLEro nepcoHana.

25

KomnnekcHoe onpoboBaHue

B TOM Yucre:

KomnnekcHoe onpo6oBaHNE CUCTEMbI OXMaXOEHWUS C JOCTUKEHUEM U
paboToN Ha YCTONYMBOM NPOEKTHOM PEXMME COBMECTHO C 0BCMYXMBAOLLUM
nepcoHanoM 3akasyvka B TeveHune 24 u.

37

3aknounTenbHble pa6OTbI

B TOM 4ucne:

CoctaBneHue OOKyMeHTauumn 06 oKOHYaHun MNyCKOHaNnaao4HbIX pa60T.
CocTaBreHne TeXHMYeCcKoro ot4yeTa.

NToro:

100

CTpyKTypa nyckoHanapo4HbIx paboT, otaen 2, paspen 1

MpunoxeHue 6.4

Homep atana

CocTaB nyckoHanafgo4HbIx pabot MpoLeHT OT o6LLMX 3aTpaT Mo pacLeHke

06-02-001

06-02-002

1

O3HakoMreHue ¢ COCTaBOM MPoekKTa, aHanun3 7
TEXHOIOMNMYECKOoM YacTu NpoeKTa 1 ycrioBuii
NPUBSA3KM K 06LLIE3aBOACKOMY NPOU3BOACTBY;
N3yyeHne TEXHNYECKON JOKYMeHTaLun
NpeanpusTAIA - 3roToBUTENEN 060pya0BaHMS.
MpoBepka COOTBETCTBUS NPEAYCMOTPEHHbIX
NPOEKTOM TEXHONOIMYECKNX 1 BCrIoMOraTesbHbIX
CXeM, OCHOBHBbIX XapakTepucTrk o6opyaoBaHus
TexHu4eckum ycrnoeuam. CoctaeneHune v Bblaaya
3aKa3uvKy 3amMmeyaHunit No NPOEKTY U BbIMOMHEHHbIM
MOHTaXHbIM paboTam C pekoMeHAaALUUAMM MO MX
YCTPaHEHWI, KOHTPOJIb 32 YCTPaHEHNEM.

7

KoppeKkTupoBka akcnnyaTalmMOHHO-TEXHUYECKOM 3
AOKYMEHTaLuMn C y4eTOM U3MEHEHWIA, BHECEHHbIX B
NPOEKT B MpoLecce CTPOUTENbCTBA, a TakkKe onbiTa
nycka aHanornyHoro obopyaosaHusi.

CocTaBrieHune nNyckoBOW MHCTPYKLUM, MPOrpammbl 1 3
KaneHgapHoro rpaduka nposeaeHus
nycKoHanago4HblX paboT 1 UX CornacoBaHue ¢




3aka34ymkomM. CornacoBaHve CpOKOB NpoBeaeHNS
MOHTaXXHbIMW OpraHM3aumMsaMn UHAMBUOYanbHbIX
UCMbITaHWI C KaneHgapHbIM rpadoukomM pabor.
O3HakomneHre aKcnnyaTauMoHHOro NepcoHana ¢
MYCKOBOW MHCTPYKLMEN U NPOrpaMmoin npoBeaeHns
nyckoHanago4vHblx paboT, obyyeHne ero npasmnam
TEXHUYEeCcKon akcnnyatauum n 6esonacHomy
0bCcny>XMBaHMIO KOMNPECCOPHON YCTaHOBKM.

lMpoBepka COOTBETCTBUSA CAATOYHOMN
OOKYMeHTauun, Nofy4YeHHOW OT MOHTaXHbIX
opraHmsauumn, TpeboBaHNMAM HOPMaTUBHON K
TeXHMYeckon gokymeHTaumm. OcMoTp
CMOHTMPOBAHHOro 060pPYAOBaHUA 1 NMPoOBEPKA
BbIMOJSTHEHHbLIX MOHTaXHbIX paboT Ha COOTBETCTBUE
TpeboBaHNSIM MHCTPYKLMIA NpeanpusaTuin-
narotosutenen. Bolgada 3amedaHnin n KOHTPOIb 3a
MX YCTPaHEHMEM.

lMpoBepka ob6ecneyeHHOCTN KOMNPECCOPHOWN
YCTaHOBKWN MHCTPYMEHTOM, OCHACTKOW,
3HeprocHabxeHneM, CbipbeM, peareHTamu,
Heob6xooMMbIMU ANsi NPOBEAEHNS
nyckoHanago4Hbix pabot. MNpoBepka
paboTtocnocobHocTn cuctembl KUMMA, moHTaxa
ONOKMPOBKM N aBapUNHOW CUrHanNM3auum,
BEHTUNSALMUN, HANMWUYNA U MPABUITbHOCTU
BbINOMHEHNSI OTPAXXAEHUN MOHTAXKHbIX NIOLAO0K.
Bbigaya 3amevyaHun.

BbinonHeHne MeponpuaTUiA NO TEXHUKE
BGe3onacHoCcTM 1 oxpaHe Tpyaa, obecneveHne
NPOW3BOACTBEHHOWN CaHUTaPUM U NOXaPHOMN
©e3onacHoOCTU, HeO6XoaUMbIX B NepUoL
npoBeAeHns NycKoHanagoyHbIx paborT.

lMpoBepka 1 BegeHne xumobpaboTku, MPOMbIBKM,
NPOAYBKM M ONPECCOBKM KOMMYHUKaLNA 1
060pyaoBaHNs C NPOMEXYTOYHbLIM UCTbITAHMEM Ha
nnotHocTb. CocTaBneHne COOTBETCTBYHOLLMX
aKToB.

11

11

MoaroToBka k paGoTe MacnocucTeMbl
KoMMpeccopa, Hanaaka U perynvpoBka pene
0CEBOr0 CABMUra, CUCTEM 3aLUMThI Y CUrHANU3aLUnu.

PykoBOACTBO CHATMEM U YCTAHOBKOW
BCaCbIBAOLWMNX KNanaHoB LUMUHOPOB, CHATUEM U
YCTaHOBKOW KpbILLEK pamMbl, HanpassoLwmx
Kpenukondos, npoBepka MexaHn3Ma ABUXKEHUSA U
3aTsHKKM pe3bboBbIX coeauHeHuin. MNposepka
COCTOSIHMS apMaTypbl U FepMETUYHOCTN Macro- U
BOJOCUCTEMBI.

10

MpenOnyckoBas NpoBepKa KOMMPECCOPHOro M
BCromMoraTenbHoro o6opyaoBaHust, XonocTas
obkaTtka ¢ nocriedyolLen NPoBEepPKON COCTOAHMUS
MOALLINMNHUKOB, COEOUHUTENbHBIX MYdT,
MYIbTUNIIMKATOPOB, KPENLIKOMNJOB, CanbHUKOB U
LUNUHOPOB.

13

12

11

Hanapka oTaenbHbIX y3N0B U CUCTEM
KOMMpPECCOPHOW YCTaHOBKMW Npu ornpobosaHum
TEXHOMOrM4YecKom NUHUN Ha MHEPTHbIX cpeaax u
yyacTue B NpoayBKe KOMMYHMKALUA, (OUNbTPOB,
MEXCTYMNeHYaTbIX XONOANMbHUKOB CO CHATUEM U
YCTaHOBKOW B MPOEKTHOE MOJIOXKEHWE KranaHoB.
CocTtaBneHune nepeyHs BbisiBNEHHbIX AeEKTOB

12

13




060pyaoBaHWsi, MOHTaXHbIX PaGoT U KOHTPOb 3a
NX YCTPaHEHVEM.

12

Myck n Hanagka KOMNPECCOPHOW YCTaHOBKU Ha
pabounx cpedax v Ha pasnUYHbIX pexnumax,
yyacTue B paboTe No CHATUIO N YCTaHOBKe
KnamnaHoB UunuHApoB ¢ pas3bopkon n cbopkom
KOPEHHbIX U LWaTYHHbIX NOALUMMHUKOB,
KpenukondoB, NOpLUHEN, a TaKkke yyacTue B
pasbopke 1 cbopke NOALINMNHNKOB
anekTpoABUraTenemn, KoprnycoB KOMNpeccopa,
peaykTopa, NpoBepKa COCTOSIHUS LUECTEPEHYATOro
3auUenieHnst pOTOpPoB M NTabUpWHTa YyNIOTHEHWIA.

13

KomnnekcHasa Hanaaka KOMHpeCCOpHOVI YCTaHOBKU
B COCTaBE TEXHOSIOrMYECKOM NIMHNKN Ha pa60t4|/|x
cpepaxc obecneyeHnem MPOEKTHbIX nokasartenen.

11

11

14

ObecneyeHne yCTONYMBOWN HEMpepbIBHOM paboTbl

YCT@HOBKW Ha NPOEKTHOM (MacrnopTHOM) peXnmMe B
TeyeHne 48 nnu 72 4 B COOTBETCTBUMN C 3aBOCKOMN
WHCTpyKuunen. Coavya KOMNPECCOPHOW YCTAHOBKM B

aKcnnyaTauuio.

13

13

15

OOKYMEHTaLU NN 3aKa34vuKy.

CocTaBneHue TeXHUYECKOro oT4eTa, caaya

3

WNToro:

100

100

CTpyKTypa nycKkoHanago4HbIix paboT, otaen 2, pasgen 1.
KomMmnpeccopHble ycTaHOBKU C NOPLUHEBLIMU KOMMpeccopamMu Ha onno3nTHou 6ase

MpunoxeHue 6.5

Homep
aTana

CoctaB NyCKOHanaao4HbIX pa60T

MpoLeHT oT 06LLMX 3aTpaT Mo pacLeHKe

06-02-003-01

06-02-003-02

06-02-003-03

MoaroTtoBka CMCTEMbBI CMa3ku MexaHM3ma
OBWXeHMs ¢ pa3bopkoii u cbopkon,
MEXaHNYECKON OYNCTKOW, NPOTPABKOW,
NPOMbIBKOW, Maccusaumen, NpoayBKon u
npomacrivBaHneM.

6

9

11

Pasbopka n cbopka C 04MCTKON, MPOMbIBKOW
W NpoAyBKOW PUNbLTPOB,
MacroxonogunbHuka, cbopHuKa 1 KapTepa
[0 MPpoKa4vkn Macrom v rnocne co CHATUEM U
YCTaHOBKOW KpblLeK KapTepa. [NogroToska
CUCTEMbI CMa3KU LUNUHAPa N CanbHUKOB C
NPOMbIBKOW Ny6pukaTtopa, oTcoeanHeHNEM,
NPOMbIBKOW M NOACOeAMHEHNEM TPYOOK.

PasbeanHeHue n coeguHeHne nonymymT
NMycKOBOro MacroHacoca, onpobosaHue
anekTpoABuraTens U NpoBepka LEeHTPOBKU.
[MpomMbiBKa MacnocmMcTeMbl Macnom ¢
YCTaHOBKOW MapsfieBbIX TAMMOHOB U CMEHOM
mMacna.

11

12

Pasbopka n cbopka nocne npokavku Macriom
peayKLUMOHHOIO 1 06paTHbIX KnanaHoB,
MacroxonoguinbHUKa, MmacrioHacoca,
KOPEHHbIX U WaTYyHHbIX MOALUNMHNKOB C
OYUCTKOM, MPOMbIBKOMN U MPOAYBKOW.

CHsiTMe BcacbIBalOLWMX KrianaHoB
UNNMHOPOB, CHATUE N YCTAaHOBKA KpbILLIEK

11

15

17




pamMbl 1 HaNPaBmsALWMX Kpenukondos,
npoBepKka MexaHu3ma OBWKEHNS U 3aTSKKM
pe3bb0BbIX COEANHEHNA.
lMpoBepka COCTOAHMSA 3anOpHO-
perynupytoLien apmaTypbl 1 repMETUYHOCTHU
Macno- 1 BOAOCUCTEMbI Nepes MyCKOM.
6 Mpoayska TpybonpoBoaoB 1 annapaToB CO 10 11 12
CHATWEM, NEPECTaHOBKOW W YCTaHOBKOMN B
NPOEKTHOE MOMOXEHME KNanaHoB, CHATUEM
OyhepHbIX emkocTen n punbTPoB Ha
rasonpoBo/e BCaCbIBaHUSA C YCTAHOBKOM Ha
MecTe.
7 KoHTponbHble paboTbl B nepuog obkaTku 40 34 25
Mo Harpy3kow CO CHATUEM U YCTAHOBKOM
KnanaHoB LUMNMHAPOB, C pa3bopKom 1
CcOOpPKOIM KOPEHHbIX U LLATYHHbIX
NOALUMUMHUKOB, LLATYHOB U KpenLKondoB co
CHATWEM W YCTAHOBKOW KpbILLEK LIUMHOPOB C
BblEMKOM MOPLUHEN 1 OCMOTPOM CallbHUKOB,
NOBEPXHOCTU LIMMMHAPOB, NMOPLUHEN U
COCTOSIHMS KOMeL, Nocne UcnbiTaHus noa
HarpysKomu.
8 lMpoBepka 3aTAKKM pe3bbOBbIX COEAMHEHUN, 5 5 6
MacnsiHbIX 3a30pOB B NOALLMMHUKAX CO
CHATWEM W YCTAHOBKOW KpbILLIEK pambl U
HanpaBnALMX Kpenukondos. 3ameHa
macna.
9 Myck n 3akntoumTensHas obkaTtka 5 2 2
KoMnpeccopa.
Utoro: 100 100 100
MpunoxeHue 6.6
CTpyKTypa nycKkoHanago4Hbix paboT, otaen 2, pasgen 1.
KomMmnpeccopHble yCTaHOBKU C LLeHTPOOGEXKHbIMU KOMMpeccopamu
Howmep CoctaB MpoueHT oT o6LWmMX 3aTpaT No pacueHke
3Tana | nyckoHanagoudHblx paboT
06-02-003-04 06-02-003-05 06-02-003-06 06-02-003-07
1 MogrotoBka 9 8 10 4
MacrnocucTeMbl K MycKy
KOMMPECCOPHOTO
arperaTta ¢ pa3bopkon
TpybonpoBoaoB., C
MeXxaHN4YeCcKon OYUCTKON,
NPOMbIBKOIN, NPOTPaBKOW,
naccuBauuen n
npoayBKOW,
npomacrivBaHnem u
cbopkon.
2 lMpombliBKa 7 6 7 6
MacrnocucTemMbl Macriom ¢
YCTaHOBKOW MapsieBbIX
TaMrnoHOB N CMEHOWN
macna, ¢ pasbopkon,
NPOMbIBKOW 1 MPOAYBKOW
mMacnodunbTpa,
MacnooxnaguTens un
Macnobaka 0 NpoKayku




Macriom n nocne, nepen
3anMBKOM YMCTOro Macna.

Pasbopka n cbopka
nocrne NpokKa4ky macriom
pPeayKLMOHHOIOo U
obpaTHoro knanaHos,
peaykTopa 1
NOALUNMHUKOB
Komnpeccopa u
anekTpoABuUraTens Aans
OYMCTKN 1 NPOMbIBKM
BHYTPEHHMX NONOCTEN.
OuncTka BcacbiBaloOLLMX
rasonpoBOAOB U Kamepbl
C pUNbTPOM.

MpoBepka 3a30poB B
MOALLMMHUKAX
anekTpoasuraTens u
Komnpeccopa u
COOTBETCTBMSA
hopMynspHbIM SaHHbIM.
PasbegnHeHne un
coeguHeHne nonymydT
MycKOBOro MacrnioHacoca
Ans onpobosaHus
anekTpoasuraTens u
NPOBEPKUN LIEHTPOBKM.
MpoBepka 3anopHo-
perynupytoLien
apmartypbl.

BckpbiTve u 3akpbiTne
KOpnycoB Komrpeccopa ¢
KOHTPOIIEM COCTOSAHUSA
NabnpPUHTHBIX
YNNOTHEHMW N OUCKOB
pPOTOpPOB, C NPOBEPKOW
0CeBOro casura un
COOTBETCTBUA
POPMYNSAPHLIM AaHHbLIM.

12

13

Pa3bopka
COEOUHUTENBHbIX MYdT,
npoBepKa COCTOSIHUSA
3auennenunsi, ucnbitTaHue
aneKTpoABUraTens Ha
XOFI0CTOM XO0pay.
YcTaHoBKa 1 CHATUE
npucnocobneHnn ons
LeHTPOBKW Banos, poTopa
anekTpoABuUraTens,
peayKkTopa 1 poTopoB
komnpeccopa. Cbopka
MYT.

10

11

10

MpoBepka 1 goBoaka
NOALUUMHUKOB peaykTopa,
KOpMNycoB Komrnpeccopa,
anekTpoasuratens u
OTAEnNbHbIX Y3M0B
KomMnpeccopa B nepuog
nyckoHanagouvHbIx paboT
C HEOOHOKpaTHON

37

33

28

15




pa3bopkor n coopkom
NOALUUMHUKOB
KomMnpeccopa 1 Kopnyca
peaykTopa, C OCMOTPOM
3ybyaToro 3aLenneHus
nocne paboTbl Ha
XOfI0CTOM XOAY M noj
HarpysKomu.

lMpoBepka 3aTsHKKK
pe3bboBbIX COEAUHEHUN,
pasbopka 1 cbopka
COEeANHUTENbHBIX MYdT C
YCTaHOBKOW U CHATUEM
npucnocobneHnn ans
NPOBEPKN COOCHOCTU
BaroB 1 arperaTtoB
komnpeccopa. OcmoTp
COCTOsIHMA 3yByaToro
cuenfieHna No OKOHYaHUn
nycKoHanagou4Hblx pabor.
3ameHa macna.

12

13

12

Myck n 3akntounTensHas
obkaTka komnpeccopa.
lMpoBepka cocTosAHMSA
LecTepeH peaykTopa u
NOALUUMHUKOB Kopnyca
KomMnpeccopa u
anekTpogBuraTens.

10

Ob6e3xunpuBaHune
BOAHbIMW MOKOLLUMHU
pacTBopamm
NoOBEPXHOCTEN
KomMnpeccopa u
TpybonpoBoaos,
conpukacatoLmnxcs ¢
KMCNOpPOAOM.

a4

WToro:

100

100

100

100

CTpyKTypa nyckoHanago4Hbix paboT, otaen 2, pasgen 2

MpunoxeHune 6.7

Homep
aTana

CoctaB NyCKOHanago4HbIX pa60T

MpoueHT oT obLuen
pacLeHKN

MoprotoButenbHble paboTbl

B TOM 4ucne:

O3HakoMmIieHne ¢ NPOEKTHOM N TEXHUYECKOWN JOKYMEHTaLNen Ha
obopyaoBaHue, aHanms3 NPOEeKTHbIX peLleHuii Ha cootBeTcTBme TOCT,
CHuwuIT, BeinonHeHne NpoBepoYHbIX pacyeToB. Pa3paboTka COBMECTHbIX C
3aKa34yMKOM 1 NPOEKTHOW opraHu3auunein MepornpuaTuin No YyCTPaHEHUIo
3aMeydaHunin, KOHTPONb 3a NX ycTpaHeHueM. [NpoBepka Hannums caaTouHoOn
OOKYMEeHTaLUnn CTPOUTENbHON N MOHTaXHOW OpraHn3aumnii, BHELLHUIA
OCMOTP CMOHTMPOBAHHOIO 06opyaoBaHus, onpeaeneHMe COOTBETCTBUS
BbINONHEHHbIX CTPOUTENbHO-MOHTaXHbIX paboT NpoekTy, TpeboBaHUAM
TEXHUYECKOW AOKYMEHTaLUMM NpeanpuaTuii-u3rotoButenen n 4enCTByOLWNX
TexHuyecknx Hopm. KoHTponbHas npoayska, NpoMbiBKa Tpyb6onpoBoaoB u
annapaTtoB C O4YMCTKON U YCTaHOBKOM hUNbTPYIOLLMX areMeHToB. [NpoBepka
cpabaTtbiBaHUS NPeaoXpaHUTENbHbIX KNanaHoB, KOHTPOMbHas NpoBepka
repMeTUYHOCTM annapaToB 1 TpyboNpoBOAOB, YCTPAaHEHNE NeYen B

10




carbHUKOBbLIX U (hraHLEBbIX COeANHEHUSIX, MPOBepKa NIIOTHOCTU 3aKPbITUS
3anopHoi apmaTypbl. NMoarotoBka koMNpeccopa K MHAWBMAYabHbIM
UCNbITaHWSAM C NMPOMbIBKOW MacriocucTem (unbTPOB.

2.1

2.2

lMpoBeaeHne NPoOBEPOK U NCMbITAHUN

B TOM 4uChe:

MpoBeaeHne ncnbiTaHN 060pyAOBaHNS BXOMOCTYIO U NOA Harpy3komn,
onpoboBaHuWe 3aWwnT 1 perynnupoBka cUCTEM mMacrionogadn, o6Taxka
KpenexHbIX 1 yHaameHTHbIX 60MTOB, NPOBEpKa Harpesa TPyLLMXCS
yacTen, ycTaHOBKa AONOSTHUTENbHbLIX BpEMEHHbIX (hunbTpoB. [1poBeaeHve
UCMbITaHWSA BCNOMOraTenbHOro 0bopyaoBaHus, 3anofHeHe annapaTos
HanonNHUTENAMM ¢ NOcneayLWwen NPoayBKOW, NPOBEpKa OTCYTCTBUS YHOCA
yactuy. CocTtaBneHve akToB O MPOBEAEHUN UCTIbITAHWUA.

lMpoBepka paboTocnocobHOCTM CMCTEM: Fa30Mo4orpeBa AN pereHepauum
HanonHWTEnNs, Noga4n u 0TBoAa KOHAEHcAaTa, ynpaBreHnsi NpoLeccoM
pereHepauun; BbiiBNIeHWe HELOCTATKOB M y4acThe B UX YCTPAHEHUN.
MpuroToBneHme COBMECTHO C MEPCOHaroM 3aka34vuka TEXHOOrMYEeCKMX
pacTBOpOB, 3anpaBka MMu TpybonposBoaos 1 annapaTtoB. CocTtaBnexHve
TEXHNYECKOW JOKYMEHTaLUN Ha BbINOMHEHHbIE paboTbl.

35

15

20

OnpoboBaHune obopynoBaHMsA Ha UHEPTHBIX M pabounx cpedax

B TOM Yncne:

MoproTtoBka obopyaoBaHWsa AN UCMbITAHUSA HA MHEPTHBIX cpedax
pa3paboTKow PEXUMOB U LUKIOB, ONpoboBaHMe Ha MHEPTHbIX cpeaax ¢
dumkcaumnen napameTpoB paboThl B )KypHarne, BbiiBNEHUe 1 yCTpaHeHne
HecooTBeTCTBMA B paboTe. Pa3paboTka COBMECTHO C 3aKa34yMKoM
MepOonNpUATUIA NO NOAroTOBKE K paboTe NCTOYHUKOB BblAEMNeHNs
YrNeKMcnoro rasa, NpokpyynBaHue obopyaoBaHus, NPOAYBKa NMHUA
BbIMyCKa KOHAEHcaTa, CNycK Bo3Ayxa, NpoKpyyYnBaHme o6opyaoBaHus ¢
poctmwkeHnem 5 MlMa (50 atm). MpobHBIN NYyCK Ha PEXUME CXUKEHWS,
oTpaboTKa 3anpaBKun XWAKOW YriekncnoTel B 6anfoHbl (soTepMmnyeckmne
€MKOCTM) 1 TEXHOMNOrMKN NOMyYeHns Cyxoro nbaa; obecneveHne paboTsl B
KoMnriekce ¢ cuctemamm 6roKMPoBKN U 3aLLmThl. BeisiBneHne HegocTaTKoB,
COCTaBMeHne MeponpuaTUiA NO UX YCTPaHEHMUIO N KOHTPOSb 3a
ycTpaHeHueM. BbinonHeHne pernameHTHbIX paboT: ouncTka unbTpoB,
CHSATUE BPEMEHHbIX 1 YCTaHOBKa NOCTOSIHHbLIX (PUNBbTPOB, NPOBEPKA
nNpmpaboTKkn KrnanaHoB M NOALUUMHUKOB, MPOBEPKa 3a30pOB; NOArOoTOBKA
obopygoBaHus K ganbHenwen pabore.

20

4.1

4.2

KomnnekcHoe onpoboBaHune yCTaHOBKM

B TOM Yucne:

KomnnekcHoe npobHoe ucnbiTaHe YCTaHOBKU C AOCTUXEHWUEM U
nogaepkaHvem yCTOMYMBOrO pexuma, 3amep napameTpos paboTbl,
perynvpoBka TeMnepaTtypbl rasa rno cTyneHsam, JOCTUXKEHNEM
HeobxoaMMOro AasneHns B KOHAeHcaTope ANs Hayana npouecca
CXMXeHUs, NpoBepKa MNOTHOCTM BCEeX COCYAO0B U annapaTos,
TpyGONpPOBOAOB, NEpMoaMYecKas NpoBepKa KoNMyYecTBa HakannmBaeMon
XWAKOCTW, NOATOTOBKA EMKOCTEN nnv 6annoHoB ANd 3anpasku, NpoBepka
MPOLIEHTHOTO COAEePXKaHMA YrNeKNCnoTbl; HaNnoNHeHne 6annoHoB.
BbisBneHue oTknoHeHun B paboTe, nx aHanus, paspaboTka MeponpuaTUm
Mo yCTpaHEHMWIO HEOCTaTKOB U KOHTPOIb 3a UX YCTPaHEHNEM.
MopaepxaHue yCTONYMBOro NMPOEKTHOrO (TEXHOMOMMYECKOro) pexrma B
TevyeHune 24 4 ¢ nonyv4eHnem npogyKunm.

32

17

15

3aknounTenbHble pa60TbI

B TOM 4ucne:

O(*)OpMJ'IeHI/Ie TEXHUYECKOWN OOKyMeHTauumn no nposeneHHbIM
nyCKOHanago4HbIM pa60TaM.

WNToro:

100

CTpyKTypa nyckoHanapo4HbIx pabot, otaen 3, pasgen 1

MpunoxeHue 6.8




Homep
aTana

CocTtaB nyckoHanagou4Hbix paboT

MpoueHT oT obLuen
pacLeHKn

Bnoku pasgeneHnAa Bo3gyxa

MogrotoBuTEenbHbIE PABOTHLI

B TOM 4uUcne:

M3yyeHune n aHanms npoeKkTHON U TEXHONOMMYECKON JOKYMEHTauuu,
Bblgaya 3amevaHun. CocrtaBneHune rpacmkoB nyckoHanagoyHbix pabor,
yTBEPXAEHME UX Y 3aKasumka. PaspaboTka, cornacoBaHue 1 yTBepxaeHue
MepONpUSITUIA NO TEXHMKe 6e30MacHOCTU N OXpaHe Tpyaa npu
Npon3BOACTBE MyCKOHANago4HbIX paboT.

2.1

2.2

MpoBepkn 40 HAMBUAYANbHbLIX UCMbITAHUI 000pPYAOBaHMS

B TOM 4uChe:

MpoBepka roToBHOCTM 060PYAOBaHNSA K MHOUBMAYANbHBIM UCTIBITAHUAM U
BbINOMTHEHNE MEPOMPUATMI, NPeayCMOTPEHHbIX akTamu. Onpegenexne
KayecTBa CTPOUTENbHO-MOHTaXHbIX paboT, KOHTPOIb 3a peanu3aunen
BblAaHHbIX 3aMeYaHuni.

MpoBepka rotoBHOCTU k paboTte KUTKWA, 3anopHo-perynupytoLlemn
apmaTypbl, NpoBepka paboTocnocobHOCTM cucTeMm obecneyeHns
3HEepropecypcamMmm 1 NoxapoTyLUEeHWs!, Hann4msa 3a3eMreHnsi, KayecTaa
narkn, ceapkn. CoctaBneHne nepeyHs 3amevyaHuii 1 KOHTPOnb 3a MX
YCTPaHEHMEM.

Y4yacTue B MHOMBUAYanbHbIX UCMbITAHUAX 0O0pyaoBaHMS

B TOM Yucne:

MoproTtoBka 6roKa K UCMbITaHUAM, OCMOTpP obopyaoBaHus, pa3paboTka
nporpaMm Ans NnpoAyBOK U ONPECCOBOK, CXEM 151 YCTaHOBKM 3arnyLuex.
O6GeaxnpuBaHne, peBn3mns KnanaHoB, apMaTypbl, NPOAyBKa, NOAroTOBKa
Macnocuctembl. CocTaBneHue nepeyHsa sameyaHuin. Yyactue B
NpoBeaeHUN NHOANBUAYANBbHBIX UCMbITAHWIA: NOATOTOBKA CXEMbI, NPOAYBKA,
yyacTve B NpoBeAeHUN TEMMbIX ONPECCOBOK, OTOrPEB U NpoBEAEHNE
xonogHow onpeccoBku. CocTaBrneHne nepeyHss 3amevaHuin n KOHTPOIb 3a
UX peanusauuen.

4.1

MyckoBble paboTbl

B TOM 4uche:

MoproTtoBka 6510Ka K MyCKy; NPOBEpKa roOTOBHOCTU BCEX CUCTEM,
yCcTpaHeHue AedeKTOB 1 perynnpoBaHne y3roB; NPOBEPOYHbIN pacyeT
3HeprocHabxeHns 1 matepuanbHoOro obecneyeHusi; coctaBneHne
rpacpmkoB aHaNMMTUYECKOro KOHTPOs, onpeaeneHne roToBHOCTH
nabopatopuu u Hannuna TpebyemMon AOKYMEHTALMWN; UHCTPYKTaX
nepcoHana Ha paboyeM MecTe, KOHTPOSlb U3ONSALUN.

43

4.2

Myck n Hanapgka 6noka: NoAroToBka CXeMbl Nycka, onpoboBaHue
GNoKMPOBKK, HaNazKa y3noB, perynnpoBka, HacTporka, onpoboBaHmne
OroKka Ha pasnMYHbIX peXxnmax, Bblgaya 3amevyaHun, 3acblinka
abcopbeHTa, NoAroTOBKa pereHepaTopoB, 3achkinka basansTa.

35

KomnnekcHoe obopynoBaHue

B TOM YmUChE;

BbiBO4 OMoka Ha NPOEKTHbLIA TEXHONOMMYECKUIA PEXUM C LOCTIDKEHNEM
NacnopTHOM NPou3BOAUTENBHOCTY; obecnedyeHne ycTonunson paboTol B
pexume NacnopTHON NPOU3BOAMTENBHOCTU.

33

3akntounTenbHble paboThbl

B TOM YuChe:

CocTtaBneHue TEXHUYECKOrO OT4eTa 1 HeOBX0ANMOWM LOKYMEHTALNN.
Cpada bnoka B aKcnnyaTaumio ¢ oopmIieHMeM COOTBETCTBYIOLLINX aKTOB.

WToro:

100

BcnomoratensHoe o6opyaoBaHue.




YcTaHoBKM pasgeneHna oTxoaAalwmnx N TaHKOBbIX ra30B

MoarotoButenbHble paboThl

B TOM YuUcre:

M3yyeHune n aHanms npoeKkTHON U TEXHUYECKON JOKYMeHTauuu,
COCTaBreHue n yTBepxaeHue rpadmka nyckoHanagouHblx pabor,
pa3paboTka 1 yTBepXXaeHne MeponpuaTuiA no TexXHUKe 6e30nacHoOCTU u
OoxpaHe Tpyaa.

10

MpoBepkn 40 HAMBUAYANbHLIX UCMbITAHUI 0B0PYA0BaHMSA

B TOM Yucne:

lMpoBepka 4OKYMEHTaUuUN 1 akToB; OnpeaeneHne kavyectsa CTPOUTENbHO-
MOHTaXHbIX PaboT 1 roOTOBHOCTM K paboTe cuctem 1 obopyaoBaHus,
npoBepKa kayecTBa CBaPHbIX COEAMHEHUA N paboTOCNOCOGHOCTUN CpeacTB
NoXapoTyLIEHUS.

YyacTue B MHAMBUAYaANbHbIX UCMbITAHUAX

B TOM YuChe:

Y4yacTue B NOAroTOBKE K UCMbITAHWSAM, YCTAHOBKE 3arnyLlek, peB13nm
KnanaHoB, apMaTypbl, NPOAYBKe, NPOCYLLKE, MPOBEAEHUN UCMbITAHWUIA Ha
MNPOYHOCTb U NNTOTHOCTb. CocTaBneHue nepeyHa 3amMeYaHnin n KOHTPOI1b
3a UX peanusaumnen.

MyckoBble paboTbl

B TOM YucCne:

lMpoBepka roTOBHOCTM BCEX CUCTEM, NOATOTOBKA CAATOYHOMN
OOKYMEHTaLuuMK, yCTaHOBMNEHWE Hannins HeobxoanmMom aKkcnnyaTaumoHHO-
TEXHUYECKOW JOKYMEHTALUN, MHCTPYKTaX Ha paboyem mecTe
3KCnyaTauMOHHOro NnepcoHana, oTragka y3noB v annapaTtoB, NycK Ha
HeWTpanbHbIX cpeaax.

48

KomnnekcHoe onpo6oBaHne o6opyaoBaHust

B TOM 4uChe:

Myck 1 Hanagka Ha PbIHOYHLIX cpeaax ¢ AOCTUXKEHMEM NacnopTHON
NPOM3BOANTENBHOCTU, 0GecneyYeHe yCToMUYMBON paboTbl HA NPOEKTHBLIX
TEXHOMOMMYECKUX PEXMMAX.

27

3akntountenbHble paboTbl

B TOM yncne:

Cpava B akcnnyataumio. CoctaBneHne TEXHUYECKOro otyeTa u
HeobXx0AMMON JOKYMEHTaLmm

NToro:

100

KpVIOreHHI:Ie renneBblie YCTAaHOBKU

MoaroToBUTENbLHLIE PAGOTHI

B TOM Yucrie:

M3yyeHne 1 aHanm3 NPoeKTHOM U TEXHUYECKON JOKYMEHTaLMK, Bblgada
3aMeyaHuii, TEXHUYECKM 0B60CHOBaHHLIX NPeasoXKeHUIn, KOHTPOb 3a KX
peanusaunein. CoctaBneHue, corrnacoBaHue 1 yTeepxaeHune rpacgukos
nporpamMmm MyckoHanagouYHbIX paboT, MePONpPUATUI MO TEXHUKE
6e30MacHOCTU 1 MPOV3BOACTBEHHON CaHUTapuu.

10

lMpoBepoYHbIE N Hanaao4Hble paboTbl 40 NHAMBUAYANBHBLIX UCMbITAHWUA
obopyanoBaHus

B TOM 4ucne:

lMpoBepka NONHOTLI 1 KayecTBa MOHTaxa o6opyaoBaHMs 1 cAaTOYHON
OOKYMeHTauuu, Bbigaya 3aMeyaHnii U KOHTPOIb 3a UX peanu3aumen.
MpoBepka paboTocnocobHocTM conyTcTBYtoLLMX cuctem (KUTMUA,
3HeprocHabxeHust n ap.), obecneumsaroLwmnx NHAMBUAYaNbHbIE
ncneiTaHms. IHCTpyKTax no TexHnke 6e30nacHOCTM 3KCMnnyaTaLMoHHOIo
nepcoHana Ha pabounx MecTax 1 03HaKoMJIEHME ero ¢ NPorpamMmmMon
nyckoHanago4Hblx paboTt. Hanagka oTAenbHbIX y3NoB, MEXaHU3MOB,
annapaToB COrfacHO UHCTPYKUMUSIM U APYro HOPMaTUBHOM U TEXHUYECKOWN
JOKyMeHTauum B 06beMe roTOBHOCTM YCTaHOBKWU K UHAMBUAYANbHBIM

12




NCNbITaHUAM, MYCKY N KOMMNJIEKCHOMY OﬂpOGOBaHVII'O.

Myck n koMnnekcHoe onpoboBaHNe yCTaHOBKN

B TOM 4uChe:

lMpoBepka roToBHOCTU k paboTe cuctem ynpaenenusi, KUMnA n scex
OPYrMX CONyTCTBYIOLLUX CUCTEM B KOMMMEKCe, MPOBEPKa Hann4ins
HeobXx0AMMbIX MaTepuanos U MHCTPYMEHTOB. MNPo6HbIN NYCK YCTaHOBKM C
BbINOSTHEHNEM BCEX PErnaMeHTHbIX paboT COrnacHO MHCTPYKLMAM MO
aKcnnyaTaumm, otorpes. [yck yCcTaHOBKU M KOMMMEKCHOEe onpoboBaHue ¢
obecneyeHnem NpoOeKTHbIX MapaMeTpPoB NPOAYKTa NpU YCTONYMBON
paboTe yCcTaHOBKM.

75

3akntountensHble paboThbl

B TOM Yucne:

Cpava gokyMeHTaumm n Bbigaya pekomeHgauun 3akasynky. CoctaBneHme
TEXHUYECKOro oTyeTa.

WToro:

100

TennoaHepreTuyeckoe o6opyanoBaHue

CTpyKTypa nycKkoHanagou4HbIix pabéor

MpunoxeHue 7.1

CocTaB nyckoHanagouyHbix paboT

MpoueHT oT
obuien pacueHkm

11

1.2

| atan. MoaroTtoBuTenbHbIE PaboThI

lMpoBeaeHne opraHnM3aumMOHHbIX U MOArOTOBUTENbHbBIX MHXEHEPHbIX paborT,
YTOYHEHUE NCXOAHbIX OaHHbIX MPOEKTa Ha OCHOBaHUN MECTHbIX YCIOBUM 1
pe3ynbTaTtoB 00CcrneaoBaHus; NPoBeAeHNE NOBEPOYHBIX TEMNMOTEXHNUYECKNX U
XUMUKO-TEXHOIOMMYECKUX PacCHETOB ANA YTOYHEHUSA Harpy3oK U pexxmMHbIX
napameTpoB B COOTBETCTBUM C BBOAHbLIMU YKa3aHUSMU K oTAenam; nposepka
COOTBETCTBUS TEXHOIOMMYECKUX N BCOMOraTerbHbIX CXeM, OCHOBHbIX
XapaKTepucTnk o6opyaoBaHns, UX 3NIEMEHTOB U Y3N10B TEXHUYECKUM YCITOBUAM
(TY) npeonpuaTUA-U3roToBUTENEN, TEXHUKU 6E30NacHOCTW, OXpaHbl Tpyada U
noxapHou 6e30nacHOCTU; CoCTaBrneHne nepeyHs OGHapPYXEHHbIX HapyLLUEHNA 1
OTKINOHEHUN OT TY, MHOPMALMOHHBLIX NUCEM MPEeANPUATUA-U3rOTOBUTENEN U
npasw, Bbldaya 3aka3dmKy NpoOMEXyTOYHOW TEXHUYECKOW AOKYMEHTauum ¢
NPeanoXeHNsaMmM No yCTpaHeHMI0 OBHapY>KEeHHbIX B MPOEKTe OTKIIOHEHNI 1
HegopaboToK B COOTBETCTBMMU C OENCTBYIOLLMMW HOPMATUBHBIMM
AOKYMEHTaMW.
MoyanoBas npoBepka COOTBETCTBMUSA BbIMOMHEHHbLIX MOHTaXHbIX paboT
NPOEKTY; y4yacTme B MPOBOAUMbBIX MOHTaXXHOW opraHu3aLmen uHanemnayarnbHbIX
ucnblTaHMax obopyaoBaHNsi B COOTBETCTBUM C NpaBunamu; onpeaeneHne
PYHKLMOHMPOBaAHUSA YCTPOMCTB M cpeacTs, obecneynBatoLLmx 6e3onacHyo
paboTy obopyaoBaHusi cornacHo npaesuiam TEXHUKN 6e30MacHOCTU 1 OXpaHbl
TpyAa; cocTaBreHne nepeyHst oedekToB n HegoaenokK, Bolgavya npeaiokKeHumn
N peKOMeHZaLNN Mo YCTPaHEHUIO OOHAPY>KEHHbIX AePEKTOB N HEAOAENOK;
yyacTue B COCTaBIieHMM akTa paboyern Kommccum o npuemke obopygoBaHus
nocne vHAuBMAyanbLHOro onpobosaHus.

WTtoro no | atany

20

30

50

2.1

Il aTan. NMyckoBbIe paboThbl

CocTaBrieHue 1 cornacoBaHue nNporpammel 1 rpadgpmka nyckoBbIX paborT;
WHCTPYKTaX NnepcoHarna 3akas4yvka no o6cnyxmBaHuio TennosHepreTMyeckoro
obopyaoBaHust; NOArOTOBKA K MYCKY U NMyck 06opyaoBaHnsa ¢ KOMMYHUKaLUAMU
1 apMaTypoi; HabnoaeHe 3a COCTOAHMEM U NOBeAEHNEM 3IEMEHTOB
obopyaoBaHus Npu paboTe BXOMNOCTYI0, HabMNoaeHNe 3a NPUHATUEM Harpy3Ku
1 foBedeHMEM ee [0 BeNNYMHbI, YCTAHOBINEHHON 3aKa34yMKoM Anist

20




KOMMneKcHoro onpoboBaHus 06opyaoBaHWst; COCTaBeHMe NepeyHs aedekTon
N Hegogernok, oOHapyXeHHbIX B npolecce nycka obopyaoBaHus u
KOMMYHMKaLUWR; Bblgaya NpeanoXeHnin U pekomeHgaumn no ycTpaHeHuto
obHapyXeHHbIX edeKTOB 1 HeaoAeNOK, 0COBEHHOCTAM aKCnnyaTauum
obopyanoBaHus.

Il atan. Hanagka n komnnekcHoe onpo6oBaHue o6o0pyanoBaHuA

3.1 OnpegeneHne 1 cornacoBaHne C 3aka34ymMkoM NporpaMmMbl NPOBEAEHUS 30
KOMMnekcHoro onpoboBaHusa 06opyaoBaHnst; MHCTPYKTaX obcnyxusatoLero
nepcoHana 3akas4yvka no obecneyeHuno pexmmoB paboTsbl 06opyaoBaHuS;
Hanagka TONOYHOro pexunma KotrnoarperaTa v Apyrux TEMMOBbIX, XMMUYECKUX U
TENNOXMMNYECKMX NMPOLLECCOB KOTENbHOIo 060opyaoBaHuns 6e3 onpegeneHus
KoadbhmLUMeHTa NoNe3Horo AenNCcTBNst TEMMOBOro npouecca, HabngeHne 3a
paboTon 06opynoBaHUs, €ro y3rnos, 3NIEMEHTOB Y KOMMYHUKaLMIA Mpu
YCTaHOBMEHHOM peXume; KoMninekcHoe onpoboBaHve obopyaoBaHus Nog
Harpyskou B COOTBETCTBUM C TpeboBaHMAMU TY Ha JOCTUTHYTOM peXnme,
NpegycMOTPEHHOM NPOEKTOM Wi YCTaHOBMEHHOM 3aKa3dnkoMm; pa3paboTka
PEXMMHON KapTbl HA OCHOBaHUM MOKa3aHW SKCnnyaTauMoHHbIX NpMBopoB noa
Harpyskoun npv KOMnAekcHoOM onpoboBaHMK; COCTaBNEHNE akTa O pesynbTaTtax
KOMMJIEKCHOro onpoboBaHus.

Wtoro no I-lll atanam 100

MpumeyaHus:

1. Pabotbl no n. 1.1, Bxogdwme B COCTaB MOArOTOBUTEmMbHbIX PaboOT, BbLINOMHAIOTCA A0 Hayana
MOY3/10BOW NPOBEPKN 1 HENOCPEACTBEHHO MYCKOHAaNaAo04HbIX paboT.

2. Tpwn pacyeTax 3a BbINOMHEHHble paboTbl, €CrM AOroBOPOM MNpeaycMaTpuMBaeTcsi NPOMEXyToYHas
onnaTa, pekoMeHOyeTCs pyKOBOACTBOBATLCHA NPUBEAEHHOW CTPYKTYpOI paborT.

MpunoxeHune 7.2

CTpyKTypa nyckoHanapo4HbIx paboT, otaen 8, paspen 1

N CocTtaB nyckoHanagouyHbix paboT MpoueHT oT
n.n. obuen pacueHkm
1 CocTtaBneHuve nporpaMmmbl UCNbITaHWIA; MpOBEepKa roTOBHOCTM arperara K 30
UCMbITAHMSAM; MOHTaX MPMBOPOB AN UCMbITaHUN; MHCTPYKTaXK HabnogaTenen.
2 OnpepgeneHne NpucocoB Mo KoTroarperaTy; naMepeHne gasneHus 40

NepPBUYHOIO 1 BTOPUYHOIO BO3yXa; HAXOXAEHMNE ONTMMaIbHbIX N30bITKOB
BO34yxa; onpefeneHve TemnepaTtypbl NPOAYKTOB ropeHus Mocrne Kkotna u
TeMnepaTypbl yXOOsLUMX ra30B; UBMEPEHNE U PErYNUPOBAHUE Pa3peXeHus B
TOMKe 1 rasoxofax, perynupoBaHve AaBreHns TONnuea, Bo3ayxa, pasmepoB
¢hakena, NOMNHOTLI FOPEHUS; U3MEPEHNE a3POANHAMUYECKOTO CONPOTUBNEHMUS
KoTna, rmapaBrM4ecKkoro ConpoTMBNEHUS BOAOTPENHOMO KOTMA; M3MEpPEHME 1
peryrnvpoBaHue Apyrux XxapakTepucTuK KoTrnoarperara.

3 OnpegeneHne ocHoBHbIX NoTepb Tenna u K, dakrnyeckon 30
Tennonpon3BoANTENbLHOCTU KOTENBHOTO arperaTa, yaenbHOro pacxoia
Tonnmea Ha 1 kan BeipaboTaHHOM TennoTbl; 06paboTka pe3ynbTaToB
UCMbITAHMIN N COCTaBNEHME TEXHUYECKOIO OTHETa.

NTtoro 100

MpumeyaHue:

Mpn pacyeTax 3a BbLINOMIHEHHbIE  PEXUMHO-HaANaAoO4YHble  UCMbITAHMS, KOrga  OOroBOpPOM
npegycMmaTtpuBaeTcs MPOMEXYTOYHasi onnarta, PeKkoOMeHOyeTCsl PyKOBOACTBOBATbCA MPUBEAEHHOW CTPYKTYpOW
pabor.

MpunoxeHwue 7.3

CTpyKTypa nyckoHanago4Hbix paboT, otaen 8, pasgen 2



N n.n. CocTaB nyckoHanafo4Hblx paboT MpoLeHT oT obLeit
pacLeHKu

1 CocTaeneHue nporpaMmMbl UCTbITAHWIA U COrflacoBaHWe ee ¢ 30
3aKa34MKOM; COCTaBlIEHME CXEMbI PaCCTaHOBKMU NPUBOpPOB;
WHCTPYKTaX HabnogaTtenen.

2 lMpoBepka paboTbl NPMBOPOB (MAHOMETPLI, TEPMOMETPHI, 50
pacxo4oMephbl, conemepbl 1 T.4.); NpOBEAEHNE pereHepaunm
GMNbTPOB ONTUMAarnbHLIMU pacxo4aMn peareHTa; KOHTPOIb
YKECTKOCTU XMMOYMLLEHHOM BOAbI; ONpeaeneHne pacxoaa Boabl Ha
COBCTBEHHbIE HYXbl YCTAHOBKM (B3pbIXNEHWE, NPUroTOBNEHNE
pereHepaLMOHHbIX pacTBOPOB, OTMbIBKA (PMMbTPOB); onpeaeneHve
Konun4yecTBa NponyLeHHON BOAbl 3a PUNbTPOLVKI; onpeaeneHme
0OMEeHHOI CnocoBHOCTM KaTUOHUTA; oNpeaerneHne yaenbHoro
pacxofa v KpenocTu peareHTa; onpeaeneHme cKkopocTu
PUnNbLTPOBaHUS; oLieHKa 3PEKTUBHOCTU N YCTAHOBMEHME
ONTUMAaIbHOIoO peXxuMa pereHepauun.

3 CocTaBrneHune pexxrMHON KapTbl U TEXHUYECKOro oT4eTa. 20

NToro 100

MpumeyaHue.

Mpn pacyetax 3a BbINOMHEHHbIE  PEXUMHO-HaNagoO4YHble  UCMbITAHMS, KOrga  OOroBOpPOM
npeaycMmaTpvBaeTcsa NMPOMEXyTovHas onnata, PeKOMeHAyeTCs PYKOBOACTBOBATbLCS MPUBEAEHHOW CTPYKTYpPOW
pabor.

HepeBoo6pabaTbiBarowee obopygoBaHue
MpunoxeHue 8.1

CTpyKTypa nycKkoHanagou4Hbix pabot

HanmeHoBaHwue 3Tana pabot Hons, %, B o0LWKMX
3aTpaTtax (pacueHke)
MoarotoBuUTenbHbIE PabOTHI 10
Hanagka oTgenbHbIX y3M0B 1 MexaHu3moB 06opygoBaHus 20
Myck o6opygoBaHus 30
KomnnekcHoe onpoboBaHue obopynoBaHus 30
3aknounTenbHble paboThbl 10
Ntoro 100

CoopyXeHus BOJOCHabXXeHUs n KaHanmsaumu
MpunoxeHue 9.1

CTpyKTypa nyckoHanago4Hbix paboT, otaen 1

N CocrtaB paboT no nepuogam u atanam MpoueHT oT
aTana obLwmx 3aTpaT
(pacueHkm)

Mepwuogp l. MoarotoBuTtenbHbIe paboThbl

1.1 AHanns TexHONorM4ecKom YacTu NpoekTa COOPY>KEHUN BOJAOCHABXKEHNS. 5
lMpoBeaeHne noBepoYHbIX pacyeToB. Beligaya 3akntoyeHus.
1.2 O6cnepoBaHMe COOpYyXeHu, 060PYAOBaHUSA U BbIMNOSIHEHHbLIX CTPOUTENBbHO- 2




13

1.4

15

1.6

1.7

1.8

MOHTaXHbIX paboT, onpeaeneHne COOTBETCTBUSA UX TEXHNYECKUM TpeboBaHNAM
WHCTPYKLMIA 3aBOAOB-M3roToBuTenen n npoekty. CHatme rabaputos
CoopyXeHui. Bolgada sameyaHui.
CocTaBneHuve nnaHa opraHvM3auumn nyckoHanagovHblx paboT ¢ yBA3KOW ero ¢
rpadnkomM nNpoBedeHNs MOHTaXHbIMU OpraHn3aLMaMmn UHOUBUAYanbHOro
ucnblTaHus obopynoBaHus.
lMpoBepka obecneyeHnsi COOPYXeHUI BOOOCHabXEeHUSA peareHTamMun u
BCMOMOraTerbHbIMU OPraHn3auuoHHO-TEXHUYECKUMWN CPeaCcTBamMn B
COOTBETCTBMM C NPOEKTOM.
PykoBoAcCTBO 3arpy3kon ounbTpOB M KOHTAKTHBIX OCBETUTENEN: NPOM3BOACTBO
aHarnu3oB MCXOOHbIX 3arpy304HbIX MaTepuanos, NPOCeMBaHNe N OTMbIBKA
dunbTpyowmux matepmanos. CocTaBneHve NHCTPYKLNIA No 3arpyske unbTpoB.
PykoBOACTBO COPTMPOBKON M 3arpy3kon nogaepxuBaroLwmx 1 punbTpyoLwmnx
mMaTepuanos, MpoBepKa TOMNWWUHbI M TOPU3OHTANbHOCTM PacnofoXeHNs
hUNLTPYIOLWUX CIOEB 3arpy3Kku.
MposepeHne pabot no gesnHpekumm dnnbTpos. OdopmneHe NacnopTos
puUnbTPOB.
BHeapeHve HOBbIX peareHToB; pa3paboTka NpeanoXeHni No BHEAPEHUIO
pe3ynbTaToB UCMbITaHN NabopaTopHOW YCTaHOBKN B NPOM3BOACTBO.
CocTtaBneHune Heobxoanmblx pacyeTos (TIO), cxem 1 3CKM30B.
Hanagka n HacTponka BXONoCTyo 060pygoBaHNS 1 MEXaHU3MOB COOPYKEHWUI
BOAOCHabXXeHUs, NpeayCMOTPEHHbIX NPOEKTOM. BbisiBNeHne Henonaaok un
pa3paboTka MeponpuaTUi NO X YCTPaAHEHWIO, COCTaBMEHNE aKTOB UCMbITaHWUN.
Wtoro no | nepnoay

25

21

2.2

2.3

2.4

2.5

2.6

2.7
2.8

Mepuogp ll. HanagoyHble pa6oThbl

Hanagka obopynoBaHusi U COOpPYXXeHUn BOgoCHabxeHus B npouecce npobHoro
nycka. BeisiBneHne Henonagok u paspaboTka MeponpusiTUii No UX YCTPaHEHUIO.
MpoBefeHne MHCTPYKTaXa 3KCMyaTaLmMOHHOro nepcoHana Ha paboynx mecrax.
lMpoBeneHne COBMECTHO C 3aka3ynkoM paboT no cneumansHon obpaboTke
obopynoBaHus 1 coopyxeHnin. CocTaBneHne akToB.
KomnnekcHoe onpoboBaHmne coopyeHun, 06opyaoBaHmsa Ha paboumx pexmmax
C Hanagkomn TexXHONorm4yeckoro npouecca 6e3 nogayun Bogpl NnoTpeduTensim.
CocTtaBneHune akTa 0 Hayane TEXHONOTMYECKON Hanaaku.
BbiBOA COOpYKEHUI BOOOCHaOXEHNS HA NPOEKTHBIN TEXHOOTMYECKUIN PEXUM
paboTbl C nogaven Boabl NOTpebuTensam, ycrondmneas pabota CoopyXeHus B
TeyeHune 72 4acos.
PykoBOACTBO M3roTOBMEHNEM M MOHTaXXOM MOAEPHU3MPOBAHHOW YCTAHOBKM MO
BHepeHUIO HOBbIX peareHToB, ee NyCcK U Hanagka c BbIBOOOM Ha paC\-IeTHbIVI
pexuMm. MicnblTaHne peareHTHOM yCTaHOBKM B HEOBXOAUMbIX pexumax, aHanma v
oTpaboTka NosTyYeHHbIX pe3yrnbTaToB.
CocTaBneHune TEXHONOrMYECKOro perfnamMmeHTa paboTbl COOPYXEHUIA.
CocTaBneHne COBMECTHO C 3aKa3yMKOM TEXHUYECKOrO akTa 06 OKOHYaHun
nycKoHanago4Hblx paboT ¢ cornmacoBaHMEM ero ¢ COOTBETCTBYIOLLUMU OpraHaMm
Haz3sopa.

Utoro no Il nepuoay

20

21

15

NN

70

3.1

Mepuogp lll. CoctaBneHne TeXHNYECKOro oTyeTa

CocTaBneHne TeXHNYECKOro oT4eTa O BbINOMHEHHbIX NyCKOHaNnago4HbIX paboTax
¢ 0600LeHneM pe3ynbTaToB, BbIBOAAMM U PEKOMEHZALMSAMN.

5

Bcero no nepunogam

100

CTpyKTypa nyckoHanago4vHbIx paboT, otaen 2

MpunoxeHue 9.2




N CoctaB paboT no nepuogam u atanam MpoueHT oT
aTana o6wwx 3aTpar
(pacueHkm)
Mepwuogp I. MoaroroBuTtenbHbIe paboThbl
1.1 AHanmn3 TeXHOMNOrMYecKom YacTu NPOEKTa COOPYKEHMI KaHanM3aumu. 5
lMpoBeneHne NoBepoYHbLIX pacyeToB. Beigava 3aknioveHms u cornacoBaHmne ero
C COOTBETCTBYIOLLMMU OpraHamu.
1.2 O6cnenoBaHne CoopyXeHUn, 060pya0BaHNS U BbINMOMHEHHBLIX CTPOUTENBHO- 5
MOHTaXHbIX paboT, onpeaeneHne COOTBETCTBUS X TEXHUYECKUM TpeboBaHUSAM
WHCTPYKLNIA 3aBOOOB-N3rOTOBUTENEN U NPOEKTY. Bblgava 3amevaHui.
13 CocTtaBneHve nnaHa opraHnsauum NyckoHanagouHbIX paboT C yBSI3KOW ero ¢ 2
rpacmkom NpoBeeHNs1 MOHTaXHbIMW OpraHu3aunaMn NHANBUAYanbLHOro
ncnblTaHMs 000pyaOBaHUS.
14 PaspaboTka Heob6xoauMmbIX 4N NPOM3BOACTBA MyCKOHaNagouHbix paboT 2
MeponpusTUA NO oXpaHe Tpyda U NPOTUBONOXapHOW 6e3onacHoCTu ¢
COrnacoBaHWeM Yy 3aKasymka N yTBEPXKOEHNEM.
15 lMpoBepka obecneyeHns COOPYKEHUIN KaHanM3aunm peareHTamm u 2
BCMOMOraTenbHbIMU OpraHM3aunoHHO-TEXHUYECKUMN CpeacTBamMu B
COOTBETCTBMM C MPOEKTOM.
1.6 YyacTtne B NpoBOANMOM CTPOUTENBHO-MOHTaXHBIMU OpraHM3aunsamm 4
WHAMBUOYANbHOM UCMbITAHUUN CMOHTMPOBAHHOIO 060PYAOBaHMSA N COOPY>KEHUIA.
1.7 Hanapgka v HacTporka BXOSOCTy0 060pyaoBaHUst 1 MEXAHN3MOB COOPYKEHUI, 10
npegycMOTpEeHHbIX NMPOeKTOM. BbisiBneHne Henonagok u paspaboTka
MEepPONpPUATUIA NO NX YCTPaHEHWo, COCTaBMNEeHNE akToB UCMbITAHUN.
Wtoro no | nepuogy 30
Mepwuogp ll. HanagoyHbie paboThbl
2.1 Myck n komnnekcHoe onpoboBaHue.
2.1.1 | Hanagka o6opygoBaHuUsi U COOPYXEHUIN KaHanusauumn B npouecce NnpobHoro 15
nycka Ha Bofe. BoigsBneHne Henonagok 1 paspaboTka MeponpuATUiA No ux
YCTPaHEHMIO.
2.1.2 | MNpoBefeHne MHCTPYKTaXa 3KCMyaTaunmoHHOro nepcoHarna Ha paboynx mecTax. 2
2.1.3 KomnnekcHoe onpoboBaHne 060pyaoBaHMs 1 COOPYKEHUIA HA CTOYHOM BOAE. 10
CocTaBneHuve akta 0 Hayane TeXHONOrMYeCcKon Hanaaku.
2.2 Hanagka TexHonorm4eckoro pexmma.
22.1 OTpaboTka pexxMMoB 1 Hanagka TEXHONOrM4Yeckoro npowuecca paboThl 20
COOpPYXeHUI Ha CTOYHOM BoAe. BbisiBneHue HapyLlleHn TEXHONOrM4YeCcKoro
npotecca B paboTe COOpYXEHUI U UX YCTPaHEHME.
2.2.2 | Hanagka nabopaTopHO-NPON3BOACTBEHHOIO KOHTPONS. YTOUYHEHME rpadumka 12
nabopaTopHO-NPON3BOACTBEHHOIO KOHTPOSISA MO 00bLEMY 1 NEPUOSUYHOCTMW.
2.2.3 | CocraBrneHne COBMECTHO C 3aKa34MKOM TEXHUYECKOro akTa 06 OKOHYaHUM 1
NMyCKOHanago4HbIX paboT C cornacoBaHUEM ero ¢ COOTBETCTBYIOLLMMU OpraHamm
Hafasopa.
Utoro no Il nepuoay 60
Mepuogp lll. CoctaBneHne TeXHNYECKOro otTyeTa
3.1 CocTaBneHne TeXHMYECKOro oT4eTa O BbINONTHEHHbLIX MYCKOHaNaao4HbIx paboTax 10
¢ pa3paboTkoun pekomeHaauun no obecneyeHno yctonumaomn paboTbl 1
YMyYLLIEHWIO YCITOBMIA 3KCMNyaTaLmmn COOpYXeHun ¢ obobLeHremM pesynbTaTos,
BbIBOJOB.
Bcero no nepnogam 100




CTpyKTypa nyckoHanagouHbIx paboT, otaen 3, pasgen 2

MpunoxeHue 9.3

N CoctaB paboT no nepnogam un atanam MpoueHT oT 06LKMX
aTana 3aTpart (pacLeHkn)
Mepwuogp l. MogroroBuTenbHbIE PaboThbl
1.1 BbisiBneHune ocHalleHHoCTM nabopaTtopun, NpoBepka npaBunbHOCTU oTbopa 10
npo6 n Nnpon3BoACTBa aHanNM30B, CUCTeMaTU3auUms 1 oLeHKa nokasarenemn
KayecTBa MCXOOHOM U OYULLIEHHOW BOAbI MO Ce30HaM roga. Y TouHeHuve rpadmka
nabopaTopHO-NPOM3BOLACTBEHHOIO KOHTPONS.
Utoro no | nepnoay 10
Mepuogp ll. HanagoyHble pa6oThbl
2.1 MopgrotoBka k paboTte nabopatopHoro obopynoBaHus, NpubopoB, peakTUBOB, 10
NPUroTOBNEHNE CTaHAAPTHbLIX PACTBOPOB, MOCTPOEHNE rPagyNPOBOYHbIX
rpachmkoB 1 pacyeT rpagynpoBOYHOIO KO3hbULMNEHTA.
2.2 OTpaboTka METOANKM aHANUTUYECKOTO KOHTPOIS U NPOBHON peareHTHON 20
006paboTkm BoAbl HA (hakTUYECKOM MM CMOLENMPOBAHHOM COCTaBe BOAbI.
23 O6yyeHune nepcoHana NPOM3BOACTBY aHanM30B 1 NPOBEAEHUI0 MPOBHbIX 5
OMbITOB.
2.4 lMpoBeneHne aHanNM3oB Ansi NPOBEPKN COOTBETCTBUS NPOEKTY DaKTUYECKOro 10
cocTaBa BoAbl, NOANEXALLEN O4YUCTKE UITN OYULLLEHHOMN.
25 lMpoBefeHNe BHELUHETO KOHTPOS J4OCTOBEPHOCTU BbINOMHEHNS aHanM30B. 5
2.6 MoarotoBka nabopaTopun K aTTecTauumn, akkpegutauumn. 30
Wtoro no Il nepuogy 80
Mepwuog lll. CoctaBneHne TeXHUYECKOro oTyeTa
3.1 CocTaBneHue TeXHMYECKOro oT4eTa O BbINOSTHEHHOM paboTe ¢ 0606w eHnem 10
pes3ynbTaToB, BbIBOAAMU U PEKOMEHAALNSIMN.
Wtoro no lll nepnoay 10
Bcero no nepuogam 100

MokasaTenu YyacoBow onnartbl TpyAa paﬁoqle n cneunanumcToB

MpunoxeHue 10

HaunmeHoBaHve npodeccuin pabovmx 1 cneumanncToB CtommocTb Yen.-4, pyo.
Pabouunii-Hanaguvk 3 paspsiga 8,53
Pabouunii-Hanaguvk 4 paspsiaa 9,62
Pabouunii-Hanaguvk 5 paspsiga 11,09
Pabouunii-Hanaguvk 6 paspsiaa 12,92
ONEKTPOMOHTaXHMK-Hanag4yuk 3 paspsga 8,53
ONEeKTPOMOHTaXHMK-Hanag4uk 4 paspsga 9,62
OneKkTPOMOHTaXHMK-Hanaa4yuk 5 paspsaga 11,09
OneKTPOMOHTaXHMK-Hanaa4yuk 6 paspsaga 12,92
‘NaBHbIN TEXHONOT 18,33
Beayuimm nHxeHep 16,93
NHxeHep | kaTeropum 15,49
WHxeHep Il kaTeropun 14,09




UHxeHep Il kaTeropum

12,69

MHxXeHep no Hanagke 1 nucnoiTaHnam | kateropum 15,49
VHxXeHep no Hanagke v ncnbitaHnsam |l kateropum 14,09
MHxeHep no Hanagke un ncnoitaHnam lll kateropum 12,69
NHxXeHep-xuMuK | kateropmm 15,49
NHxeHep-xumuKk |l kateropum 14,09
NHxeHep-xumuk Il kateropum 12,69
VHxXeHep-TennoTexHuK | kateropmm 15,49
MHxeHep-TennoTexHuk |l kateropum 14,09
NHxeHep-TennoTtexHuk Il kateropum 12,69
TexHuk | kaTteropumn 10,21
TexHUK N0 Hanagke u ucnbltTaHusm | kateropum 10,21
TexHWK No Hanagke u ucnoltaHmam |l kateropum 9,17




