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IV. NMpunoxeHuns

AneKkTpoTexHUYecKne yCTpomucTBa

CTpyKTypa NnycKoHanago4HbIX paboT

MpunoxeHue 1.1

OTanbl paboT

[dons, %, B 00OLmnx
3arparax (pacueHke)

MogrotoBuTenbHblie paboThl 10
HanapgoyHble paboThbl, NpoBOAMMbIE 00 MHANBUAYAMNbHbIX 40
NCMbITAaHUI TEXHONOrM4yeckoro obopyaoBaHus

HanapoyHble paboTbl B nepuog nHanBuayanbHbIX UCMbITaHU 30
TEXHOoornyeckoro obopyanoBaHus

KomnnekcHoe onpoboBaHue 15
OdhopmneHne paboyen n npuemMo-coaToqyHON AOKYMEHTaLNm 5
NToro 100

MpunoxeHue 1.2

TepMuHbI U onpeaeneHus, ucnonbsyemble B ®EPn yactu 1

TepmuH OnpeneneHuve

KommyTauMOHHbI | QnekTpuyecknii annapat, KOTOpbIM OTKIOYAETCS TOK Harpysku unu
M annapart CHUMAaETCS HanpsiXXeHne nuTatoLLeln ceTn (aBToMaTUYecKui

BblIKIto4aTesb, BblKItlo4YaTerlb Harpy3ku, otaerninterb, pa3beanHUTENDb,
py6|/|anV||<, NakeTHbIN BbIKIKoYaTernb, npegoxpaHuTterb U T.I'I.).

MecTtHoe YnpaBneHue, npyM KOTOPOM OpraHbl yrpasBrneHnsa 1 KOMMYTauOHHbIe
ynpaBneHue annapaTbl KOHCTPYKTMBHO PacnonOXXeHbl Ha OOHOW NaHenn unu wuTe.
OuctaHuuoHHOEe | YnpaBneHue, nNpy KOTOPOM OpraHbl ynpaBneHuUs 1 KOMMYTaLWOHHbIE
ynpasneHuve annapatbl KOHCTPYKTUBHO PaCnONOXeHbl Ha pasnnyHbIX NaHensax unm
LMTax.
MpucoeauHenne | BTropuyHada uenb ynpaBneHus, curHanusaunmn, TpaHcopmaTopoB
BTOPUYHOM HanNps>KeHUsa n Ap., orpaHnyYeHHast ogHOW rpynnon NpeaoxpaHuTenen
KOMMYyTaLum NN aBTOMaTMYECKMM BbIKNOYaTENeM, a Takke BTOPUYHasA Lenb

TpaHcdOpMaToOpPOB TOKA O4HOro Ha3HavyeHus (3awmTa, UsmepeHue).

NMpucoeauHeHne | OnekTpuyeckas Lenb (060pyaoOBaHUE U LUMHBI) OOHOIO Ha3Ha4YeHus,
nepBUYHOMN HaUMEHOBAHMSA U HaNpPsHKEeHUH, MPUCOEANHEHHAs K LUMHAaM
KOMMYyTaLum pacnpegenuTenbHOro yCTponucTea, reHeparopa, wuta, coopkn un

HaxoasLWasacsa B npeaenax afekTpu4eckon cTaHuum, noacTaHUUm 1 T.1.




AneKkTpuyeckue Lenun pasHoro HanpsiXeHusi (HesaBMcMMo OT Yucna)
OOHOro CUI0BOro TpaHcdopmartopa.

Bce kommyTaLMoHHbIe annapaTbl U LWWHbI, MTOCPeaCTBOM KOTOPbIX NTIUHUSA
nnun TpaHcdopmaTop NMPUCOEANHEHBI K pacnpenenmTenbHOMY
YCTPOWUCTBY.

JNInHna Y4yacTok ABYX-, TPEX- UMN YETbIPEXNPOBOAHOW 3NEKTPUYECKON CETH

YcTtponcrteo COBOKYMHOCTb 35IEMEHTOB B U34ESIMN, BbIMOSTHEHHbIX B €0UHOWN
KOHCTPYKUMW (HanpuMmep: wkad nnu naHenb ynpaBneHus, naHenb
penenHomn 3awmTbl, s4enka, 6nok nutaHua n ap.).
YCTPOMUCTBO MOXET HE UMETbL B U3OENUN OnpeaesieHHOoro
PYHKLMOHANBHOrO Ha3Ha4YEeHWUs.

YvyacTtok YCTpOUCTBO peanusaumm CUrHasnos.

CUrHanmsauum
JTrobon anemeHT anekTpMYecKkom cxemMbl (MOTEHLMOMETP, PE3NCTOP,
KOHOEeHcaTop 1 Ap.), 3Ha4YeHne napameTpa KoToporo TpebyeT
perynmpoBaHnsa CorfiacHO MHCTPYKLUMN NpeanpuaTms-n3roToBuTens.

dPyHKUMoHanbHaa | COBOKYMHOCTb 3f1IEMEHTOB, BbMOSHAOLWMNX B CUCTEME aBTOMaTUYECKOro

rpynna yrpaBneHnsa unu perynmpoBaHus onpeaeneHHyo yHKUMIo U He
ob6begMHEHHbIX B €4MHYI0 KOHCTPYKLUIO (Hanpumep:
pernenHo-KOHTaKTOpHasa CXema yrnpaBneHus 3NeKTponpuBogoM, y3ern
3apaHus, y3en perynartopa, y3en AUHaMMYecKkon KoMneHcauum, y3en
nHeapwusaumu, ysen opmMmnpoBaHus napameTpa onpeneneHHom
dYHKUMOHANbHOM 3aBUCMMOCTU 1 Ap.).

Annapat PenenHbin anemMeHT, BbINOSHAKOLWNI (PYHKLMIO 3a4aHUA KoopauHaTbl

ynpaBneHus B UNn ee N3MEeHeHns No 3afaHHOMY 3aKOHY yrpaBreHnsa (Hanpumep:

cocTaBe KHOIMKa, KIoY ynpaBneHus, KOHEeYHbI 1 NyTeBble BblKMYaTenu,

pernemHo-KOHTaKT | KOHTAKTOpP, MarHUTHbIN NycKaTenb, pene u T.n.).

OpHOM

¢hbyHKUMOHanNbLHOU

rpynnbi

Cucrtema Cuctema aBTOMaTuU4ecKoro yrnpasneHusi, B KOTOPOW Liefb yrpaBreHus B

aBTOMAaTUYECKOro | CTaTU4eCKMX U AUHAMUYECKUX pexnmMax gOCTUraeTca nocpeacTsoM

ynpaBneHus ONTUMM3ALUN 3AMKHYTbIX KOHTYPOB PEryniMpoBaHus.

Cucrtema COBOKYNMHOCTb (PYyHKLMOHANbHbLIX rpynn, obecneynBaoLLmnx

aBTOMAaTU4YeCKOro | aBToMaTU4eckoe n3aMeHeHne O4HOW UM HECKONbKUX KOOpAUHAaT

perynupoBaHus TEXHONOrM4Yeckoro obbekTa ynpaBneHus ¢ Lenbio OCTUXKEHUS
3afaHHbIX 3HAYEHUN perynmpyemMblX BEMUYMH UK ONTUMM3aLNN
OonpeaeneHHoro KpUTepust Ka4ecTBa perynnpoBaHums.

AnemeHT CocTaBHas 4acTb CXEMbI, KOTOpasi UMEeEeT e4MHYI0 KOHCTPYKLNIO,

CUCTEMbI pa3beMHOe coeMHeHWEe, BbINOMHAET B U34eNMM O4HY UM HECKOMbKO

aBTOMaTUYeCKOro | onpegeneHHblX PyHKUMI (ycuneHue, npeobpasoBaHue, reHepupoBaHue,

ynpaBneHusa unu | opmMmnpoBaHne curHanos) n TpebyeT NpoBepKU Ha CTeHAe unn B

perynupoBaHus cneymanbHO COOpaHHON CXeMe Ha COOTBETCTBME TEXHUYECKUM
ycrnoBuamM nnm TpeboBaHnsM NpeanpuaTma-U3roToBUTENS.

TexHonornyeckn | COBOKYMHOCTb TEXHOMNOIMMYECKOrO M 3NIEKTPOTEXHNUYECKOTO

M OObeKT ob6opyaoBaHMsa M peann3oBaHHOro Ha HEM TEXHOMOMMYECKOro npotecca
npoun3BoACTBa.

TexHonorunyeckun | COBOKYMHOCTb OYHKLIMOHANbHO B3aMMOCBS3aHHbIX CPEACTB

N KOMMJeKc

TEeXHOJTOrM4YecKoro ocHalleHuA (arperaTbl, MeXaHu3Mbl 1 gpyroe




obopyaoBaHue) A5 BbINOSTHEHUS B YCIOBUSX NPOU3BOACTBA 3af4aHHbIX
TEXHONOrMYECKMX NPOL,ECCOB 1 ONepaLnin C Lenbio OCYLLLECTBIEHNSA BCEX
CTaaui NONy4YeHNst yCTaHOBJIEHHOMO MPOEKTOM KONMYECTBA U KayecTBa
KOHEYHOW NPOaYKLUMN.

MexaHu3m COBOKYMHOCTb NOABWMXHO COEAMHEHHbIX YacTel, CoBepLUaloLLMX nog,
AENCTBUEM MPUITOXKEHHbIX CUM 3aaHHble ABUKEHUS.

Arperar COBOKYMHOCTb ABYX 1 Boree MexaHn3mMoB, paboTaloLLNX B KOMMINEKCE U
obecneunBaloLLNX 3a4aHHbIN TEXHONOrMYECKUIN NPOLLECC NPOU3BOACTBA.

YyacTok COBOKYMHOCTb MEXaHM3MOB UMW 3NEKTPUYECKUX YCTPONCTB, CBA3AHHbIX

OUCNEeTYEePCKOro | eVHbIM TEXHOMOMMYECKUM LIMKIIOM 1 0bLLeit CXeMO yrpaBreHus.

ynpaBneHus

UcnbiTaHUue

pernaMmeHThpyemoe HopMmaTtMBHbIM JOKYMEHTOM.

I'IpV|n0>KeH|/|e TOKa Unn Hanpsa>xeHma K 06'beKTy Ha BpemMa ncnbitTaHus,

O6GbekKT HesaBucumas TokoBegyLasa YacTb kabens, LuMHoNpoBoaa, annapara,
UCNbITaHUS TpaHcdopmaTopa, reHeparopa, 3NeKTpoaBuraTenst n Apyrux yCTpomcTB.
KabenbHasn TokonpoBoasee yCTPOMUCTBO, NpegHasHa4YeHHoe Ansa nepegayv
npoxoaka 3IEKTPUYECKON SHEPIUN NMOCPEACTBOM crnelmarnbHbIX CUMOBbIX U

OOKCbl aTOMHbIX SJ'IeKTpOCTaHLWIIZ.

KOHTPOJIbHbIX kabenewn yepes3 repmetTnyeckmne nomMmeLweHna nnn ninoTHble

ABTOMaTn3n PpoBaHHbIe CUCTEeMbI ynpaBJieHus

MpunoxeHue 2.1

KaTteropun TeXHM4eCKOM CIIOXKHOCTU CUCTEM, UX XapPaKTEPUCTUKUN U KOIPDULUNEHTLI

(yactb 2 otpen 1)

Kateropus
TEXHUYECKON
CINOXHOCTU
CUCTEMbI

XapakTepucTtuka cuctembl (CTpykTypa u coctas KIMNTC
unun KTC)

Koadphdomunent
CMNOXHOCTH
CUCTEMbI

OpHoypoBHeBble MHGOPMAaLMOHHbIE, YNpaBnsLme,
MHOPMaLNOHHO-YNpaBnsoL e CUCTEMBI,
OTNIMYaKLWMecHa TeM, YTO B KadyecTBe KOMNoHeHToB KTC
ANSA BbINONHEeHUA yHKuMin cbopa, nepepaboTku,
OTOOpaxXeHUss N XpaHeHnss HoOPMaLNn U BblpaboTKK
KOMaH[, yrpaBlieHus1 UCMONb3YITCHA U3MepUTErnbHbIE U
perynupyoLime yCTpOMUCTBa, 3NeKTPOMarHMTHbIE,
NonynpoBOAHUKOBLIE U AAPYrMe KOMMOHEHTHI,
cuUrHanbHasi apmaTtypa v T.n. npnubopHOro nnm
annapaTtHOro TUMOB UCMONMHEHUS.

1

OaHoypoBHEBbBIE UHGPOPMALIMOHHbIE, YNpaBnsoLme,
MHOPMaLNOHHO-YNpaBnstoL e CUCTEMBI,
oTnu4yarLmecsa Tem, YTo B kadecTBe komnoHeHToB KIMNTC
ANs BbINONHEHUA yHKuMn cbopa, nepepaboTku,
OTOGOpaXeHns1 N XpaHeHnst HopMaunn 1 BbipaboTKn
KOMaHZ yrnpaBfieHnsa Ucnosib3yTca NnporpaMmMmmpyemMblie
norndeckue koHtponnepbl (PLC), ycTtponctea

1,313




BHYTPUCUCTEMHOW CBSA3U, MUKPOMPOLLECCOPHbIE
NMHTepdencel oneparopa (naHenn oTobpaxeHus ).
OaHoypOBHEBbBIE CUCTEMbI C aBTOMaTUYECKUM PEXMMOM
KOCBEHHOIo MUnun NpsiMoro (HenocpeacTBEHHOMO)
umcpoBoro (LnMpo-aHanoroBoro) ynpasneHns ¢
NCNONb30BaHNEM OOBEKTHO-OPUEHTUPOBAHHbIX
KOHTPOMJIEPOB C NpOorpaMMUpOBaHNEM NapamMeTpoB
HacTpoek, Ansa MYHKLMOHUPOBAHUS KOTOPbIX HE
TpebyeTcs pa3paboTkun npoektHoro MO n IM10.
WNHdopmaLumoHHbIe, ynpasnstoLiue,
MHOPMaLNOHHO-YNPaBAOLME CUCTEMbI, B KOTOPbIX
cocTtaB u cTpyktypa KTC cooTBeTCTBYIOT TpeboBaHuMsM,
YCTaHOBMEHHbLIM 45151 OTHECEHUSA CUCTEeM K | kaTeropum
CNOXHOCTU N B KOTOPbIX B KAYE€CTBE KaHanoB CBA3N
NCNOMNb3YyTCA BONTIOKOHHO-OMTUYECKNE CUCTEMBI
nepegayun nigopmaumm (BOCIN).

Cuctembl namepeHust n (Mnn) aBToMaTUYECKOro
perynupoBaHns XMMUYECKOro coctaBa U ou3n4ecKkmnx
CBOWCTB BeLlecTBa.

N3mepuTenbHble cucTembl (M3MepuTenbHbIe KaHanbl),
AN KOTopbIX HeO6X0AMMa NO NPOEKTY METPONornyeckas
aTTectaumns (kannbposka).

1] MHoroypoBHeBble pacnpegeneHHble MHPOPMaLMOHHbIE, 1,566
ynpasnsoLine, MHPOPMaLMOHHO-yNpaBngaoLwmne
CUCTEMbI, B KOTOPbIX cocTaB u cTpykTypa KMNTC
NOKanbHOro YPOBHSI COOTBETCTBYIOT TpeboBaHMsM,
YCTaHOBIEHHbIM 45151 OTHECEHUSA cUcTeMbl K |1-on
KaTteropum CNoXXHOCTU N B KOTOPbIX OS5 OpraHu3auunm
nocneayrLmx ypoBHEN ynpaBneHms NCnonb3yrTcs
npoueccosble (PCS) nnu onepartopckne (OS) ctaHumn,
peanun3oBaHHble Ha base
npobrieMHo-opueHTupoBaHHoro MO, cBs3aHHbIe Mexay
cobow 1 ¢ nokanbHbIM YPOBHEM YyNpaBrieHns
NocpeaCcTBOM NoKanbHbIX BbIMUCIIUTENBbHbLIX CETEN.
NHdopmaumoHHble, ynpasnsioLue,
MHOPMaLMOHHO-YNPaBraoL e CUCTEMbI, B KOTOPbIX
coctaB u ctpyktypa KMNTC (KTC) cooTBeTcTBYET
TpeboBaHMAM, YCTAHOBIIEHHbIM AS19 OTHECEHUS CUCTEM K
Il KaTeropum CrIOXKHOCTW U B KOTOPbIX B KA4ecTBe
KaHanoB CBA3U UCMOMNb3YIOTCS BONTIOKOHHO-ONTUYECKNE
cuctembl nepegayvm nigopmaumm (BOCTIN).

MpumeyaHus:

1. Cuctembl Il n Il kaTeropyn TEXHUYECKOM CHOXHOCTU MOryT UMETb OAUH WNn
HEeCKOSbKO NPU3HaKOoB, NPUBEAEHHbIX B KAYECTBE XapaKkTepPUCTUKN CUCTEMBI.

2. B ToM cnyyae, ecnu crioxHas cucTtema COOEepXWUT B CBOEM COCTaBe CUCTEMbI
(nogcuctemsbl), no cTpyktype un coctaBy KMNTC unmn KTC oTHOCUMbIE K pasHbIM KaTeropusm
TEXHUYECKON CMNOXHOCTU, KO3(MPMULMEHT CIIOXKHOCTU TakKOM CUCTEMbl pacCYUTbiBaAeTCs
cornacHo n. 2.2. cumcnenmmn obbemos pabor.



MpunoxeHue 2.2

YcnoBHble 0603Ha4YeHUA KonuyecTBa KaHanoB (Yactb 2 otaen 1)

YcnoBHOe HanmeHoBaHue
obo3HayeHne
K KonnyectBo MHPOPMAaLMOHHBIX aHanoroBbiX KaHanoB
it
K- KonnyectBo MHPOPMALMOHHBIX AUCKPETHbIX KaHanoB
"
K KonnyecTBo kaHanoB ynpasneHms aHanoroBbiX
y
K- KonnyectBo kaHanoB ynpaBneHus ANCKPETHbIX
Yy
oo ObLee konnm4ecTBO MHGPOPMALMOHHBIX aHANOroBbIX U AUCKPETHbIX
u
KaHarnos
oo ObLee KonNnM4ecTBO KaHanoB ynpaBneHnss aHanoroBblX N OUCKPETHbIX
y
1@6m:(K06m+1¢>6m) ObLuee KoNNM4ecTBO KaHaNnoB NHAOPMALMOHHBIX U yNpaBieHUs
g aHanoroBbIX N OUCKPETHbIX

MpunoxeHue 2.3

KoadcbuumeHT "MeTponornyeckom cnoxHoctu" cuctemsol (4actb 2 otaen 1)

N XapakTepucTrka hakTopoB "MeTPOSIormyeckon O6o3Hay | Koadhdumument
n.n. cnoxHoctn" (M) cuctembl eHne "MeTponornyeck
N3meputenbHblie npeobpasoBaTtenu (aaTiymkm) u KOSIMYECT | OWN CIIOXHOCTK"
nsmepuTenbHble Npubopkl 1 T.N., paboTatoLine B Ba cuctemsbl (M)
YCNOBUSIX HOPMaribHOW OKPY>KatoLLEN n KaHanos
TEXHOOrMYECKON cpeabl, KNnacc TOYHOCTH:
1 HWxe unu paseH 1,0 Ky 1
u
HWxe 0,2 n Bbiwe 1,0 K\ 1,14
n
BbllLe unu paseH 0,2 Ky 1,51
58
MpumeyaHue.

Ecnm B cucteme wuMeloTcs U3MepuTenbHble npeobpasoBatenn (Oatdyvku) U
nsMmepuTenbHble Npubopbl, OTHOCUMbIE K pasHbIM Krnaccam TOYHOCTU, KoadpduumeHt M
paccuynTbiBaeTcs No popmyne:

M:(1+0,14 XK3M2;K3) ><(1+O,51 XK:IM3:K31) )

roe:

MpunoxeHune 2.4



KoachcpmumeHT "pasButocty MH(popMaunoOHHbIX PYHKLUN" cucTemMbl (4acTb 2 otaen 1)

N XapakTepucTuka oakTopoB "pa3BuUToCTH O6osHaue KoadbpnumeHT
n.n NHPOPMaLMOHHLIX PyHKUMI" (L) cuctemsl Hne "pa3ButocTu
KONMM4YecT | MHAPOPMAaLNOHHbI
Ba X oyHKLMN"
KaHarnoB cuctemsol (A1)
1 | MapannenbHble NN LEeHTpann3oBaHHbIE KOHTPOSb U Foom 1

H1
n3MepeHme napameTpoB COCTOAHNA TEXHOJTOTNYECKOro !

obbekTa ynpasnenus (TOY).

2 | Toxe, yTo nno n. 1, BKNoYas apxmBmpoBaHue, Koo 1,51
AOKYMEHTMPOBAHUE JaHHbIX, COCTaBIIEHNE aBapUNHbIX

M NPON3BOACTBEHHbIX (CMEHHbIX, CYTOYHbIX U T.M.)
panopToB, NpeacTasrneHne TpeH40B NapaMeTpoB,
KOCBEHHOE U3MepeHue (BblYUCHEHNE) OTAEeNbHbIX
KOMMJIEKCHbIX NoKasatenen yHkunoHnposanusa TOY.

3 | AHanua 1 o600LLEHHasn OLeHKa COCTOAHUSA npouecca B Koo 2,03
Lernom no ero mogenu (pacnosHaBaHne cuUTyauuu,

AnarHocTuKa aBapuUnHbIX COCTOSAHNI, NOUCK "y3Koro"
MecTa, NPOrHo3 xoAa npowecca).

MpumeyaHue.
Ecnn cuctema wumeeT pasHble XapakTepUCTUKM "pasBUTOCTU  MHEOPMAaLMOHHbBIX
dyHKUMN", kK0OapurumeHT N paccuuTbiBaeTca No popmyne:

R Vi) B CRETCE R e Vi) B

roe:

00111 __ 1,~0011 06111 00111
KI/I _KI/II/I]_ +KHI/I2 +KHI/13 ’ (5 1)

MpunoxeHue 2.5

KoadcbuumeHT "pasBurocTn ynpasnawowmx pyHKUMn" (4actob 2 otgen 1)

N XapakTepucTuka haktopoB "pa3BuTocTu O603HaueH KoadbdumumeHT
n.n. ynpaensowmnx pyHkunn" (¥Y) cnctemsl ne "pasBuUTOCTU
KOnM4ecTB ynpaBnsaoLLmnx
a KaHanos dyHKUMI"
cuctemsl (Y)
1 | OQHOKOHTYpPHOE aBTOMAaTU4eCKoe perynnpoBaHmne oom 1

yvi
(AP) unn aBTOoMaTn4eckoe O4HOTaKTHOE formyeckoe

yrnpasneHune (nepekntioveHuns, 6riokKMpoBKK U T.1.).

2 | KackagHoe u (unn) nporpammHoe AP nnu Ko 1,61
aBTOMaTMYeCKOoe NporpaMmMHOE NOrmMyeckoe

ynpasneHue (AMJ1Y) no "xectkomy" Lukny,
MHorocesdHoe AP nnu AIMNJTY no yukny ¢




pa3BETBJIEHUAMMN.

3 | YnpaeneHue GbicTponpoTekamLwmMmm npoueccamm B K<;6yxg 2,39
aBapUNHbIX YCIOBUSIX UK yNpaBneHme ¢

aganTtaumen (camoobyyeHnemMm n n3MeHeEHNEM
anropuTMOB U NapamMeTpoB CUCTEM) UMK
ontTumarneHoe ynpasneHune (OY) ycTaHOBMBLUMMUCS
pexumamu (B ctatuke), OY nepexogHbIMu
npoLeccamMmu nnu NpoLLecCoM B LiesioM
(onTMmnsaumsa B oUHaMUKe).

MpumeyaHus.
Ecnn cuctema nmeet pasHble XapakTepPUCTUKM "pa3BUTOCTU YNpaBnalowWmx yHKLMR",
KOappmumneHT Y paccuuTtbiBaeTcsd no popmyne:

y= ( 140,61 x K§§/T:K§6m) x ( 1+1,39% K§§/T:K§6”‘) @

roe:

00111 __ 1,~00111 00111 00111
Ky e 24! +Kyyz +Kyys (7.1)

MpunoxeHue 2.6

CTpyKTypa nyCcKoHanago4Hbix pabot (4yactb 2 otaen 1)

N HanmeHnoBaHune atanos NHP [ons B obwen
n.n cTonmocTn pabot, %
1 | lMoarotoButensHble paboTsl, nposepka MNTC (IMC): 25
B T.4. NOAroTOBUTENbHbIE PaboThI 10
2 | ABTOHOMHas Hanaaka CUCTEM 55
3 | KomnnekcHasa Hanagka cuctem 20
4 | Bcero 100
MpumevaHus:

1. CogeprxaHne aTarnos BbINOMHEHMSA paboT cooTBeTCTBYET N. 1.2.4. 06O MX NONOXEHNN
®EPIN.

2. B Tom cniyyae, ecnv 3akasuuk npuBnekaeT Ans BbIMOMHEHUS MYCKOHanagouvHbIX
paboT no nNporpaMMHO-TEXHUWYECKMM CpeacTBaM  OdHY  opraHusauuio  (Hanpumep,
pa3paboTunka npoekta unuv npoussoguTens obopyaoBaHUS, MMEKLWMX COOTBETCTBYHOLLUE
NVLEH3UN Ha BbINOSIHEHWE NYCKOHaNaAoYHbIX paboT), a N0 TEXHUYECKUM cpeacTBaM - OPYryto
MycKOHanago4Hy opraHusauuio, pacnpegeneHne obbemoB BbINOMNHAEMbIX UMy paboT (B
pamkax obLien ctommocTn paboT no cucteme), B TOM YuUcne No atanam B NpunoxeHnn 2.6,
Npou3BOAUTCS, MO COrnacoBaHWO C 3aKa3yuMKoM, C y4eToM OOLlero KonmyecTBa KaHanos,
oTHocumbIX K MTC n TC.

MpunoxeHue 2.7



pynnbl kKaHanoB (4acTb 2 otaen 1)

n.n

YcnoBHoe
obo3Ha4yeHne
rpynnbl KAHaNoB

CO,D,Gp)KaH ne rpynrnbl KaHanos

KIITC—TOY
(KTC)

KaHanbl ynpasneHnsa aHanorosble N OUCKPETHbIE (K%; n K};)
nepegayvun ynpasnstowmx sosgenctanm ot KINTC (KTC) Ha TOY.
Yuncno kaHanoB ynpaBneHnsa onpenensaercsa no KofimyecTsy
NCNOSTHUTENbHbBIX MEXaHN3MOB: MeMbpaHHbIX, NOPLUHEBBIX,
3NEKTPUYECKUX OOHO- U MHOroO060pOTHbIX, 6e3aBuraTeribHbIX
(oTCeYHbIX) U T.0.

TOY—KIITC
(KTC)

KaHanbl aHanoroBble N QUCKPETHbIE MHPOPMALMOHHbIE (Ki n Ki)
npeobpasoBaHms NHopMaLn (NapaMmeTpoB), MOCTyNaloLLEN OT
TexHonornyeckoro obvekta ynpaeneHus (TOY) Ha KITC (KTC).
Uuncno kaHanoB onpeaenseTcs KoAM4eCcTBOM N3MEPUTENbHbIX
npeobpa3oBaTenen, KOHTaKTHbIX N GECKOHTaKTHbIX
CUrHaNn3aTopOoB, A4ATYMKOB MOJIOXKEHUSI N COCTOSAHUS
060pya0BaHuMs, KOHEYHbIX U NYTEBbIX BbIKNOYaTenen u T.M. npu
9TOM KOMOWHMPOBAHHbIN SaTYUK NOXapPOOXPaHHOW CUrHanmM3aumm
(MOC) yunTbiBaETCSA KaK 0OAMH AVUCKPETHbIN KaHarn.

On—KIITC
(KTC)

KaHanbl aHanorosble U UCKpPETHble MHpopMaLMOHHbIE ( - KJrld)
ncrnonb3yemble ornepatopom (On) ans sosgenctems Ha KMNTC
(KTC).

Yuncno kaHanoB onpegenseTcst KONMYeCTBOM OpPraHoB
BO34ENCTBUSA, UCNOMNb3yeMbIX ONepaTopoM (KHOMKK, KITHouMK,
3agaTyMKM ynpasneHusa n T.n.) onsa peanusayumm
PYHKLNOHNPOBAHMSA CUCTEMbI B PEXUMaxX aBTOMaTU3MPOBAHHOIO
(aBTOMaTU4YECKOr0) N PYMHOro ANCTAHLUMOHHOIO ynpaBrieHus
MCNOSMHUTENbHBIMN MexaHM3Mamm 6e3 yyeTa B Ka4ecTBe KaHarnoB
opraHoB Bo3gencteusa KIMTC (KTC), ncnonbsyembix ons
HaCTPOEYHbIX M MHbIX BCOMOraTenbHbIX (PyHKLMI (Kpome
ynpaBneHns): Knasmatypa TepMUHarnbHbIX YCTPONCTB
NHOPMaLMOHHO-YNpaBnAoLWNX Tabno, KHOMKW, NnepeknivaTenu
T.N., NaHenen MHOroPyHKLMOHANbHbIX UM MHOrOKaHarbHbIX
npnbopos NynbToB KOHTposnsa [MOC u T.0., a Takke BbIKMOYaTeENN
Hanps>XXeHus, NnaBkmMe NpeoxpaHUTenu U nHble
BCMOMOrarernbHble OpraHbl BO3AENCTBUSA BblLLeyKa3aHHbIX 1 APYrnx
TEXHUYECKNX CPeaCTB, Hanaaka KOTopbIX y4TeHa pacLeHKaMmu
®EPN yactu 2.

KITC—On
(KTC)

KaHanbl aHanorosble N UCKPETHbIE (Ki n K ) oToBpaxkeHus
nHgpopmaumm, noctynarowwen ot KMNTC (KTC) k On npwu
onpeneneHnn Yyncna KaHanoB CUCTEMbI HE YYUTbIBAOTCS, 3a
NCKIKOYEHMEM CydaeB, Koraa npoekToM NpeaycMoTpeHO
oToBpaKeHne OgHUX M TeX XXe TEXHOMNOrMYEeCKUX NnapaMmeTpoB
(cocToaHus obopynoBaHus) 6onee 4yeMm Ha OAHOM TEPMUHANIBHOM
YCTPOUCTBE (MOHUTOP, NPUHTEP, MHTEPdENCHas NaHenb,
NHopMaLMoHHoe Tabno u 1.n.). Hanagka otobpaxeHui




NHOpMaL N Ha NepBOM TEPMUHANBLHOM YCTPOWCTBE y4TeHa
®EPRN yactu 2.

B aTtom cnyuae, npu otobpaxeHun nHpopmaumm Ha Kaxkgom

TepMUMHanbHOM YCTPOWCTBE CBEPX NepPBOro, otobpaxaemble

a T a
napameTpsbl (KH n Kﬂ)y‘-IVITbIBa}OTCFl K¢ KO3 b pmUMEeHTOM

0,025, K, ¢ koapdpuumentom 0,01.

He yuntbiBaloTCA B KAQ4eCTBE KaHaNoOB MHAMKATOPbI (flamnbl,
CBETOANOAbI M T.M.) COCTOAHUSA N NOSIOXKEHUS, BCTPOEHHbIE B
n3amepuTenbHble npeobpasoBaTtenu (4aTtymkun), KOHTAKTHbIE UM
GECKOHTaKTHbIE CUrHANU3aTopPbl, KHOMKX, KNOYN YNpaBrieHus,
nepeknoyaTenu, a Takke UHANKaATOPbl HaNMYus Hanps>XXeHns
npnbopoB, PerMcTpaTopoB, TEPMUHANbHbBIX YCTPOWUCTB LWMTOB,
nynbTOB W T.M., Hanagka KoTopbix yyteHa PEPn yactn 2.

CmC
N1, N2, ...,Ni

KaHanbl cBs3u (B3auMoOencTBUs) aHanoroBble U ANCKPETHbIE
NHOPMaLMOHHbIE (K; n K ) CO CMEXHbIMU CUCTEMaMMU,
BbINOMHEHHLIMW MO OTAENbHLIM NPoeKTaM. "Y4utoiBaeTcs
KONM4ecTBO PU3NYECKNX KaHanoB, Mo KOTopbiM nepeaarTcs
cuUrHanbl CBA3N (B3aUMOLENCTBMS) CO CMEXHBbIMW CUCTEMaMU:
ONCKPETHbIE - KOHTaKTHble N BECKOHTaKTHbIE NOCTOAHHOIO U
NepemMeHHOro Toka (3a UCKMYEHNEM KOOUPOBaHHbIX) U
aHarnoroBble CUrHasbl, 3Ha4eHUsA KOTOPbIX ONpeaenisaiTCA B
HenpepbIBHOW WKane, a Takke, B uenax PEPn vyactn 2,
KoOupoBaHHble (MMNYnbCHbIE N LudpoBble)". PasnuyHsie BUabl
Hanpsi>XeHNs aNeKTPOTEXHUYECKOW CUCTEMBI, UCNOMb3yeMble B
Ka4yecTBe UCTOYHUKOB nuTaHust obopygosaHus ACY TT1 (wunThbl,
NynbTbl, UCMOMNHUTENbHbIE MEXaHU3Mbl, NpeobpasoBaTenu
NHopMaL N, TepMUHarnbHbIE YCTPONCTBA U T.MN.) B Ka4ecTBe
KaHanoB CBA3N (B3aMMOAENCTBUSA) CO CMEXHLIMU CUCTEMAMU HE
YYUTbIBaOTCS.

MpunoxeHue 2.8

Cxema aBTOMaTU3npoBaHHOro TexHonormnyeckoro komnnekca (ATK)




Texuomormeckuit KoMIuIeKc IporpaMMHo-TexHrueckux cpencts (KIITC)
06BeKT yIpaBIeHns JITH KOMIUTEKC TexHHgeckux cpencts (KTC)
(TOY)
a J: 4 -
K, K Cumexnas
- cHerema Ne 1
KITC (RTC)>CMC Mol |3 pererporexmmuec
< KHe yerpoiicTsa
a X )
Jlamms:, Tabno, Ko, K 524
VamepuTeIpHEIC D ——— -
npeoGpa3oBaTeld, KOHTAKTHEIE perucTpapyiomTEe
TOY—KTC 1 GECKOHTaKTHBIE TpmGOpEL K, K5
K, , K2 iﬁﬁ;ﬁogfészmmm TCPMHHALHELS » CMmexaasg
v ofopynoBaHus, KOHEIHBIE K OZS?::;:;I B KIITC (KTCy>CmC Ne2 cucremMa Ne 2
IyTeBEIe BRIUIIOTATENH U T.IL. adop Ng B h .
PN KEH , K -
Kal( ’ Knll
KTC Mexanuzmsr K KITC (KTC)—O0n Yernoex —
OITKH, KIIHO'IH, a omepatop (On
HUCIIOTHUTENLHBIC TOV«KIITC TepeKTIoHaTeNH, K " Knu P P ( )
Perympyromue MeMOpaHHEIe, XTC) sana ? <
— I < TIHKH,
) oprasus! (PO) uep a ORHO perynsTopst, PC, KITC (KTC)«—On
Ky, K% PCL, PCS,0S !
MHOrooGopoTHEIE, . K, K
OTCEUCHEIC H T.II. o >
» CMmexHasi
KIITC (KTC)«>CMCNe. ..i cHeTenma Ne.i
HcnomnmmrensHsie yorpolictsa (V) A KK
HS : ¢

MpunoxeHue 2.9

KaTteropuu cnoxHoctun AC, yuutbiBalowme Konmyectso pyHKLUN NporpamMmmMHOro
ob6ecneyeHusa AC (4acTtb 2 otaen 2)

KonunyectBo coyHkumnn AC

Kareropus crnoxHocTtun

cB.1 0010

cB. 10 no 49

cB. 49 no 99

cB. 99

MpunoxeHue 2.10

KoaddmumeHTbl, yunthbiBalowme KOmM4ecTBO yaaneHHbIX 00beKkToB pasmelyeHus AC
(wacTb 2 oTAen 2)

KonunyectBo TepputopmanbHO yaaneHHbIX 00 bekToB KoadbdpnumeHT
pasmelleHns AC
2 1,17
3 1,24
4 1,29
cB. 4 1,31

MpunoxeHue 2.11

KoadcbuumeHTbl, yuntbiBarowme ocobeHHocT BoinonHenus NMNHP AC




N HanmeHoBaHune Homep Tabnuupl KoahpunumeHt
n.n. (pacueHkn)
1 Hanunune nugmnemngyanbHbIX BHELHUX 02-02-004, 1,08
aKKyMYNATOPHbIX UCTOYHUKOB 02-02-005
aBapUNHOro NUTaHKS.
2 BbinonHeHnue MHP npu TexHn4yeckom 02-02-006, 0,8
PYKOBOACTBE LWe-nepcoHana 02-02-007
npeanpuaTuin narotosutenen AC.
3 OTtkasoyctonumeble AC. B crniyvae 02-02-004, 11
BblnonHeHna NMHP Ha BblYMCNUTENbHBIX 02-02-007
KOMMriekcax, MMetoLmnx
KnaccudukaumMOHHbIN Npu3HaKk
CNOXHOCTU KaK OTKa30yCTONYUBbIE
KOMIMIEKChHI.
4 KatacTtpodoyctonumnsblie AC. B cniyvae 02-02-004, 1,4
BblnonHeHna NHP Ha BblYMCNINTENBbHbIX 02-02-007
Komnnekcax, MMerLLmnx
KrnaccuukaumMoHHbIN NpU3HaK
CITOXXHOCTM KaK KaTacTpodoyCcTon4mnBble
KOMMIEKChHI.
5 Mpn NoBTOPHOM NpoBeLeHNN 02-02-006 0,6
npeaBapuTenbHbIX UCNbITAaHU Nocne
moaepHusaumm AC.
6 KoahdmumeHT yueta apxutektypbl AC, 02-02-001 1,2
y4uTbIBaKOLLMIA OCOBEHHOCTH
BblnonHeHuna MNHP:
- ana NMHP AC, ucnonb3ayowmx ByX- n
Bonee npoueccopHbIn cepBep Ha Hbase
nbon apXnTEKTYpsbI;
- ans NMHP AC, ncnonb3ayowmx knacrtep 1,4
cepBepoB Ha 6a3e Nb6on apXUTEKTYpbI.
7 KoadhpumumeHT yueta apxutektypbl AC - 02-02-001* 1,13
ansa NMHP AC, BbINONHEHHbIX HA
cepBepax Risc-apxuTekTypsbl.
* CyMMapHO-40neBon KoadununeHT
MpunoxeHue 2.12
TepMuHbI 1 onpeaeneHusn, ucnonb3lyemble B PEPn yactu 2
TepMuH YcrnoBHO Onpegenexnne
e
o603Hau
eHne
ABTOMaTU3MpOBaHHa AC 1. Cuctema, cocrosiLasi U3 nepcoHana n KoMnsiekca
s cuctema CpeacTB aBTOMAaTM3auUunm ero AesiTeNlbHOCTH,




peanuayoLlas NHHPOPMALMOHHY TEXHOSOTMIO
BbIMOSTHEHUSA YCTAHOBMNEHHbIX PYHKLWNNA.

2. COBOKYMNHOCTb MaremMaTu4ecKnx 1 TEXHUYECKNX
CpencTB, METOO0B U NPMEMOB, KOTOPbIE UCNOMNb3YITCH ANs
obneryeHnst N yCKOpeHUs peLleHns TpyaoeMK1x 3agad,
CBSI3aHHbIX C 06paboTkon nHpopmaumn.

AsTomatusumpoBaHHa | ACY Tl | ABTomaTtuampoBaHHas cuctema, obecnedmsarolaa paboTy

s cuctema ob6bekTa 3a CYEeT COOTBETCTBYHOLLErO Bhibopa

ynpaBneHus ynpaBnsoLWmnx BO3AENCTBUN HA OCHOBE UCMOSb30BaHUSA

TEXHOMNOMMYeCKnm obpaboTaHHON MHOPMALIMKM O COCTOAHUM OBbEKTa.

npoL,eccom

ABTOMaTU3MPOBaHHBI ATK COBOKYMHOCTb COBMECTHO (DYHKLMOHNPYHOLLNX

N TEXHOSOrn4ecknm TexHonornyeckoro obvekta ynpasnenus (TOY) n

KOMMIekc ynpasngowen um ACY TT1.

ABTOMaTn4eckum - Pexum BbinonHeHusa dyHkumm ACY TT1, npn KoTopom

PEXUM KOCBEHHOIO Komnnekc cpeacts aBTomarusauum ACY TT1

yrnpasneHnsa npu aBTOMATUYECKN U3MEHSAET YCTaHOBKM 1 (UNK) napameTpbl

BbIMOMHEHUN HaCTPOWKM CUCTEM NOKaIIbHOW aBTOMaTUKN

dyHkumm ACY TI1 TEXHONOrM4Yeckoro ob6bekTa ynpasneHus.

ABTOMAaTUYECKUI - Pexunm BoinonHeHnsa dyHkuun ACY TT1, npn KoTopom

pexXnm NpsMoro Komnnekc cpeacts asTomatusauum ACY TT1

(HenocpenCTBEHHOrO BblpabaTtbiBaeT 1 peanuayeT ynpasnsioLimMe BO34EeNCTBMUS

) undposoro (Mnm HenocpeACTBEHHO Ha UCMONHUTENbHbIE MEXaHU3Mb

aHaroro-umgpoBoro) TEXHONornM4yeckoro obbekTa ynpasneHus.

yrnpasneHnsa npu

BbIMOMHEHUN

yrnpasnsioLen

dyHkumm ACY TTI1

ABTOHOMHAaA AH lMpouecc npuBeneHUa B COOTBETCTBUE C JOKYMEHTaUMEN

Hanagka AC Ha MHP dyHkumn AC B LLenoMm, X KONMYECTBEHHbIX U (UNK)
Ka4yeCTBEHHbIX XapaKkTEPUCTUK.

basoBas - CoBokynHocTb pyHkumi MO, obycrnosneHHas

KoHdurypaums MO

TpeboBaHNAMU NPOEKTHbLIX PELIEHWUNA.

basoBasi HacTporka
no

Mpouecc npmuBeaerHus MO B 6a3oBy0 KOHUIYpaUMIO.

N3amepuTenbHbIn
npeobpa3oBaTenb
(BaTymk),
N3MepuUTENbHLIN
npnbop

N3meputernbHble yCTPOUCTBA, NpeaHasHavYeHHble AN
nonyyeHus nHcdopmaumm 0 COCTOSIHMM npoLecca,
npegHasHayYeHHble Ans BbipaboTkM curHana, HecyLlero
N3MepUTENbHYIO MHGOPMaUMIO Kak B (hopMe, AOCTYMHON
ANa HenocpeacTBEHHOro BOCMPUATUS onepaTopoM
(n3amepuTensHble NpmMbopsbl), Tak U B opMe, MPUrogHON
ans ncnonb3oBaHusa B ACY TI1 ¢ uenbto nepegaym n (unw)
npeobpasoBaHusi, 06paboTKkM N XpaHEHUs, HO He
noggatoLenca HenocpeacTBEHHOMY BOCIPUATUIO
oneparopoM. [1ns npeobpasoBaHnsa eCTECTBEHHbIX
CUrHanoB B yHUGMLMPOBaAHHbIE NpeaycMaTpmBaoTCs
pasfnMyHble HopMUpyloLmMe npeobpasoBaTenmu.
N3meputenbHble npeobpasoBaTenu pasgenstoTcs Ha
OCHOBHbI€ rpynnbil:

MeXaHU4eCKne, 3NEeKTPoOMEXaHN4YeCKMe, TENSOBbIE,




ANEKTPOXMMUMYECKNE, ONTUYECKME, ANTEKTPOHHBIE U
NOHM3aLMOHHbIEe. VI3MepuTenbHble NpeobpasoBarenm
nogpasaensalTcsa Ha npeobpa3oBaTenn C eCTECTBEHHbIM,
YHUPMUNPOBAHHBIM U OUCKPETHBLIM (perienHbIM)
BbIXOOHbIM CUTHANIOM (CUrHanM3aTopbl), a U3MepUTESNbHbIE
npunbopsbl - Ha NPUBOPLI C ECTECTBEHHBIM U
YHUPULUMPOBAHHBLIM BXOOHBIM CUTHANIOM.

NHcTannauns

Mpouecc ycTaHOBKM (NepeHoca) NporpaMmMHOro
obecnevyeHns Ha annapaTHble CPeACcTBa.

NHTepdeiic (nnu
conpsixkeHune
BBOAa-BbIBOAA)

COBOKYMHOCTb YHUMPULNPOBAHHbBIX KOHCTPYKTUBHbIX,
NOrn4yecknx, mM3nYEeCKMx ycrnoBum, KOTOpPbIM AOSTXKHbI
yOOBETBOPATb TEXHUYECKMNE CpeacTBa, YTOObl X MOXHO
ObINO CoeauMHUTL Y NPOU3BOANTL MEXAY HUMKU OOMeH
MHGopMaLnen.

B cooTBeTCTBUM C HAa3Ha4YeHMEM B COCTaB MHTepenca
BXOOAT:

nepeyvyeHb CUrHanoB B3anMOAEeNCcTBUA 1 npasuna
(npoTokorbl) 0BMeHa 3TUMU CUrHanNamu;

MOAYNW nNpuema 1 nepegadym curHanoB 1 kabenu cBasu;
pasbeMbl, MHTEpPdENCHble KapTbl, BIOKY;

B nHTtepdencax yHupnumpoBaHsl MHOOPMAaLNOHHbIE,
yrnpasnsoLwne, n3aBecTUTenbHble, agpecHble CUrHasnb! 1
CUrHarnbl COCTOSIHUS.

NHdopmaLumoHHasda - dyHkumsa ACY, sknovatoLasi nonyvyeHne nHgopmaumn,

YyHKLMA o6paboTky n nepegady nHdopmauun nepcoHany ACY mnnm

aBTOMaTU3NPOBaHHO 3a npegenbl cuctembl 0 cocTossHUM TOY unu BHELLHEN

N cUCTeMbI cpenbl.

ynpaBneHuns

NHdopmaumoHHoe no CoBOKYMHOCTb hOPM AOKYMEHTOB, KraccnmkaTtopos,

obecneveHue HopMaTmBHOM 6a3sbl N peanu3oBaHHbIX PELLIEHN Mo

aBTOMaTM3MpPOBaAHHO obbemam, pasmeLLeHno 1 (hopMam CyLLLeCTBOBaHUSA

M cucTeMbl nHdopmauunn, npumeHssiemon B AC npu ee
dYHKLMOHMPOBAHMUM.

VcnonHutensHoe ny NcnonHuteneHble ycTponcTea (UY) npegHasHayeHbl Ans

YCTPOWNCTBO BO34EWUCTBUS HA TEXHOSTOMMYECKUA NPOLECC B

McnonHuTenbHbIN M COOTBETCTBUM C KOMaHaHoW nHgopmaumen KINTC (KTC).

MeXaHu3M BbixogHbiM napameTtpom NY B ACY TT1 aBnsietcs pacxop

Perynupytowmi PO BeLlecTBa uUnu sHeprum, noctynawwen B TOY, a BXogHbIM

opraH - curHan KINTC (KTC). B obwem cnyvyae LY cogepxat

NCNONHUTENbHBLIN MexaHn3Mm (MM): anekTpuieckuu,
NHEBMAaTUYECKUNA, TMAPABIINYECKUIN U pEryNUpYoLLnii
opraH (PO):

ApOoCcCennpyoLwmii, 0O3UPYIOLWLMA, MaHUNYNPYIOLLUNA.
CyLiecTByOT KOMMNekTHble Y 1 cuctemsbl: ¢
3NEeKTPonpuBOAOM, C MHEBMOMNPUBOLOM, C r’MAPONPUBOAOM
1 BCnomMmorarternbHble ycTponctea Y (ycunutenu
MOLLIHOCTW, MarHUTHbIE NycKaTenu, no3nLoHepsbI,
CUrHanm3aTopsbl MONoXeHNs 1 YCTPONCTBA yNpaBreHuns).
[ns ynpaBneHnss HEKOTOPbIMU 3ITEKTPUYECKUMN
annapatamu (3nekTpuyYeckne BaHHbl, KpyrnHble




aneKkTpoABuraTenu u T.n.) perynmpyembim napameTpom
ABNAETCS MOTOK 3IIEKTPUYECKON SHEePrum 1 B 3TOM crnyyae
posnib MY BbINOMHSET 6NOK yCUeHus.

KatacTtpodoyctonum - AC, cocTosilas n3 gByx nnm 6onee yganeHHbIX CEPBEPHbIX

Baa AC cucteM, (PYHKLMOHUPYIOLWMX KaK €ANHBIN KOMMNITEKC C
NCMonb30BaHMEM TEXHOMOMMI Kractepusauum n/mnu
GanaHcupoBku Harpy3sku. CepBepHoe 1 obecnedunsatoLLee
obopyaoBaHume Npu 3TOM pacnonaraeTcs Ha
3HauYUTENbLHOM yaaneHuu apyr ot gpyra (oT eguHuy 4o
COTEH KUITOMETPOB).

KomnnekcHas KH [Mpouecc npuBeaeHWs B COOTBETCTBUE C TpeboBaHuaMu T3

Hanagka AC N NPOEKTHOWN JoKyMeHTauun pyHkuum AC, nx
KONMMYECTBEHHbIX U (UNN) KAYEeCTBEHHbIX XapaKTEPUCTHK, a
TaKXe BbIABNEHUA U YCTPaHEeHWs HeJOCTaTKOB B
penctemax cuctem. KomnnekcHasa Hanagka AC
3akrnoyaeTcs B oTpaboTke MHPOPMaLNOHHOIO
B3anmogencTensg AC ¢ BHELWWHMMN OB bEKTaMM.

KoHdurypauus - CoBOKYNHOCTb (PYHKLUNOHANbHBLIX YacTen BbIYUCITUTENbHON

(BBIMUCINTENBHON CUCTEMbI 1 CBA3EN MexXay HUMUK, OByCrnoBneHHas

CcUCTEMbI) OCHOBHbIMW XapakTepuUCTUKaMmn 3TUX (PYHKLNOHAaIbHbIX
YyacTeu, a Takke XxapakTepucTnkamm peluaemMblx 3agad
06paboTKM AaHHBbIX.

KoHdurypmpoBaHue - HacTpoika KoHdurypaumu.

KocBeHHOe - KocBeHHOe aBTOMaTU4ecKkoe nsmepeHue (BbluncneHme)

n3mepeHve BbINOSMHAETCA NyTeM npeobpaszoBaHNs COBOKYMNHOCTH

(BbIMUCHIEHNE) YaCTHbIX N3MEepPSAEMbIX BENUYUH B Pe3yrnbTUPYIOLLYIO

oTAEenNbHbIX (KOMMNEKCHY0) N3MePSEMYIO BEMUYMHY C MOMOLLIbIO

KOMMJIEKCHbIX YHKLMOHaNbHbIX Npeobpa3oBaHMii 1 NOCHeayLLEro

nokasarenemn NPSMOro U3MepPEHNs pesynbTUPYIOLLEN N3MEPAEMbIX

PYHKLMOHNPOBAHNSA BENUYNHBI NMBO CNOCOBOM NPAMbIX U3MEPEHNN YaCTHbIX

TOY n3mepsieMblX BESTIMYMH C MOCHeayoLLNM aBTOMaTUYECKNM
BblYMCNEHNEM 3HAYEHUN Pe3yIbTUPYoLEN (KOMMNEKCHON)
n3mepseMon BENUYUHbLI NO pesdynbTaram npsMbIX
N3MEPEHUN.

MaTtemartunyeckoe MO COBOKYMHOCTb MareMaTU4YeCKUX METOA0B, MOAENEN U

obecneyeHne anropuTtMoB, npmmeHsiembix B AC.

aBTOMaTM3MpPOBaHHO

N CUCTEMDI

MeTponorunyeckas - MK oomkHbl UMETb METPONOrMYECKNEe XxapakTEPUCTUKM,

aTTecTtaums COOTBETCTBYHOLME TPeboBaHUSIM HOPM TOYHOCTH,

(kanubposka) MakcumarnbHO JonycTuMbIM norpewHocTam. MK ACY TT1

N3MepuUTENbHbIX
kaHanos (LK) ACY
T

nogsiexart rocygapCcTBeHHOW UnuM Be4OMCTBEHHOM
aTTecTauun. Bug meTponornyeckon artectaumm AormKeH
COOTBETCTBOBATb YCTAHOBMEHHOMY B TEXHUYECKOM
3agaHum Ha ACY TT1.

[locynapcTBEHHOW METPONOrMYyeckon atrectauum
nognexat UK ACY TI, nameputensHasa nHgopmaumns
KOTOPbIX NpeaHa3Ha4YeHa ans:

NCMNOMNb30BaHMs B TOBAPHO-KOMMEPYECKMX onepauusix;
ydyeTta matepuanbHbIX LLEHHOCTEW;




OXpaHbl 300pOBbA TpyAsALLMXcH, obecneyeHne 6esonacHbIX
n 6e3BpenHbIX YCNoBUN Tpyaa.

Bce octanbHble K nognexaTt BegoOMCTBEHHOW
METPOIOrM4ecKkon aTTecTaunm.

MHoroypoBHeBas - ACY TTI1, Bkntovarowasa B cebsi B ka4eCTBE KOMNOHEHTOB
ACY TI1 ACY TI1 pasHbIX YypOBHEN NEpapXnM.
Obuiee - YacTtb nporpammHoro obecneyenus AC, npeacrtaensaiowas
nporpammMmHoe cobow COBOKYNMHOCTb MPOrpamMmMHbIX CPeacTB,
obecneyeHne pa3paboTaHHbIX BHE CBA3M C co3gaHmem gaHHom AC.
aBTOMAaTU3MPOBAHHO
N CUCTEMBI
OpHoypoBHeBas ACY - ACY TT1, He BkntovatoLwasa B cebst apyrmnx, bonee menkmx
TI ACY TTI1.
OntumanbHoe oy YnpaBneHue, obecneunBaroLee HamBbIrogHenwee
yrnpasneHue 3Ha4YeHne onpeaeneHHoro kputepusa ontTumansHocTu (KO),
Xapaktepusyrouwero 3deKTUBHOCTb YNpaBreHnst Npu
3afaHHbIX OrpaHNYEeHUsX.
B kauectBe KO moryT 6biTb BbIOpaHbl pasnunyHbie
TEXHNYECKNE UITN SKOHOMUYECKME NOKa3aTenu:
Bpems nepexoaa (bbiICTpoaencTene) cuctembl U3 0OHOIO
COCTOSIHUA B APYroe;
HEeKOTOpbIV NokasaTesnb kadecTBa NPOAYKUWK, 3aTpaTbl
CbIpbS UM 3HEPropecypcoB 1 T.4.
Mpumep OVY: B neyax ons HarpeBa 3aroToBOK Mo, NpokKaTKy
nyTemM ONTUManbHOro N3MEHEHUs TeMnepaTypbl B 30HaX
HarpeBa MOXHO ob6ecneynTb MMHMMarnbHOEe 3Ha4YeHne
cpeaHeKkBaapaTUYHOro OTKNOHEHMS TemnepaTtypbl Harpesa
06paboTaHHbIX 3aroTOBOK NPU N3MEHEHUN TeMMA UX
NPoOABUXEHUS, pa3MEpPOB U TEMNJTONPOBOAHOCTMU.
OnbITHas - Beog AC B gencTteue ¢ Lenbto onpeaeneHns akTu4ecknx

akcnnyatauuna AC

3HaYeHUIN KONMYECTBEHHbIX N KAYECTBEHHbIX
xapakTepnctmk AC 1 roToBHOCTM NnepcoHana Kk paboTte B
ycrnoBusx pyHKunoHupoBaHua AC, onpeaerneHuns
dakTndeckon acpcpekTmBHoCcTU AC, KOPPEKTUPOBKM (NpU
HeobX0aMMOCTIN) OKYMEHTaL WM.

OTkasoycTonymnsas - AC, obecneunBaroLas BO3MOXHOCTb (PYHKLMOHUPOBAHNS

AC NPVKNaaHbiX NPOrpaMMHbIX CPeACTB U/Unn CeTeBbIX
CEepBUCOB CUCTEM CO CpeaHEN KPUTUYHOCTBIO, T.€. TaKnX
CUCTEM, MakCUMarnbHOe BpeMS BOCCTAHOBMNEHUS AN
KOTOpPbIX HE JOMKHO npeBblwaTth 6-12 Yyacos.

MapameTp - AHanoroBas unu gQUCKpeTHasa BennymHa, npuHMMatoLLas

pasnuyHble 3Ha4YeHnsa 1 xapakrepusyoLias nnméo
coctosHue ATK, nnbo npouecc dyHKUnoHnpoBaHusa ATK,
nnbo ero pesynbTarbl.

Mpumep: TemnepaTypa B pabovyem NpoCTpaHCTBE Neyn,
AaBneHne Nof KOMOLWHWKOM, pacxop, oxnaxaatoLlemn
XNOKOCTU, CKOPOCTb BpalLleHUs Bana, HanpsXeHue Ha
Knemmax, cogepxxaHue OKMCK KanbLms B CbipbEBON MYKe,
CUrHarn OLEeHKN COCTOSAHUK, B KOTOPOM HaxoamTcs
MexaHu3m (arperar), n 1.4.




MpenBaputenbHbie
ucnbiTaHna AC

Mpouecchl onpeaeneHns padotocnocodbHoctn AC 1
NPUHATUS peLLleHns Bornpoca 0 BO3MOXHOCTU npnemkn AC
B OMbITHYIO 3KCNnyaTauuto. BeinonHawTca nocne
npoBeaeHns pa3paboTymMkoM OTNagKkm N TECTUPOBAHUS
NOCTaBMSAEMbIX NPOrPaMMHbIX U TEXHUYECKUX CPEACTB
CUCTEMbI, a Takke kKoMnoHeHTOoB AC 1 NnpeacTaBlieHnst UM
COOTBETCTBYOLLNX JOKYMEHTOB 06 MX rOTOBHOCTM K
UCMbITaHUAM, a TakXke Nocre 03HaKOMITEHNsI NepcoHana
AC c akcnnyaTtauMoHHOW AOKYMEHTaUNeEN.

Mpnemo-coaTtouHble
ucnbiTaHna AC

Mpouecc onpeneneHns cootBeTcTBUS AC TEXHMYECKOMY
3afaHuio, OLEHKM KayeCcTBa OMNbITHOW 3KCcnnyaTauumn u
peLleHns Bornpoca 0 BO3MOXHOCTHK npnemkn AC B
NMOCTOSIHHYIO 3KCMyaTaumio, BKNovaLwmn B cebs
NPOBEPKY: NOMHOTLI U Ka4yecTBa peanusauunn yHKLMA Npu
LWTaTHbIX, NpeaesibHbIX, KPUTUYECKNX 3HAYEHUAX
napameTpoB 00bekTa aBToMaTmu3auum u B 4pyrux
ycrnoBusx yHKunoHmpoBaHusa AC, ykasaHHbIX B T3;
BbIMOMHEHUSA Kaxagoro TpeboBaHus, OTHOCSALWErocs K
NMHTepdency cnctemsl; paboTbl NepcoHana B Auanorosom
pexuve; cpeacTB U MeTO40B BOCCTAHOBEHUSA
pabotocnocobHocTn AC nocne oTKa3oB; KOMMITEKTHOCTU U
KayecTBa aKcnyaTauMoHHON JOKYMEHTaLUMW.

lMporpammHoe no COBOKYNHOCTb NpOrpaMMm Ha HOCUTENSX SaHHbIX U

obecneyeHne NporpamMmMHbIX JOKYMEHTOB, NpeAHa3HayYeHHasa ans
OTNagKn, PYHKLMOHMPOBAHUS 1 NPOBEPKU
pabotocnocobHocTun MO.

Pabovas - CoBokynHocTb pyHkumm MO, obycrnosneHHas

KoHdurypaums N0 TpeboBaHMsMUN COrnacoBaHHOM JOKYMEHTALMN.

PerynuposaHune - PerynupoBaHne ogHOM UM HECKOMNbKNUX BENNYNH,

nporpammMmHoe onpenensLmnx cocTosHne obbekTa, No 3apaHee
3afaHHbIM 3aKOHaM B BUAe (PyHKUUI BpeMeEHN Unu
Kakoro-nmbo napameTpa CUCTEMbI.
Mpumep. 3akanodHada neyvb, Temnepatypa B KOTOPOW,
apngoLwancs yHKUMEeNn BPEMEHU, UBMEHAETCH B TeYeHne
npoLecca 3akarnku rno sapaHee yCTaHOBNEHHOW
nporpamme.

Cucrtema - Cuctema AP ¢ HeCKONbKUMUN perynmpyemMmbiMn

aBTOMaTMYECKoro BENUYMHaAMU, CBA3aHHbIMU Mexay cobor yepes 0b6bekT

perynupoBaHus (AP) perynnupoBaHusi, perynstop Unm Harpysky.

MHOrocBsi3Hasl Mpumep: OBBEKT - NAapOBON KOTEMN; BXOAHbIE BESTUYUHBI -

nogaya BoAbl, TONMMBA, PacXo Napa; BbIXOAHbIe
BENNYMHBI - faBreHne, TemnepaTypa, ypoBeHb BOAb.

Cuctembl nsmepeHus
n (unn)
aBTOMaTUYECKOro
perynupoBaHusi
XUMUYECKOrO
coctasa u
PU3N4ECKMX CBONCTB
BeLlecTBa

N3mepsiemasn cpefa n nsmepsiemasi BenmyinHa ans
onpeaeneHns XMMM4Yeckoro coctaBa BELLECTB:
npuMepammn namepsiemMblix BENUYMH AN ra3aoobpasHon
cpeabl ABNATCS:

KOHLeHTpaums Kucnopoaa, yrinekucrnoro rasa, aMMunaka,
CO + CO2 + H2 (oTxoaswune rasbl JOMEHHbIX NeYen) n
T.M., ANS XWUAOKOW cpenbl: 3NeKTPonpoBOgMMOCTb
pacTBOPOB, COMNEWN, LWENoYen, KOHLEHTPaUUA BOOHbIX




CycneH3umn, conecogepxaHue soapl, pH, cogepxxaHue
LUMaHMOoB U T.1.

N3mepsaemasn BennumHa n uccnegyemas cpega ans
onpeaeneHuns omMan4eckmx CBOMCTB BELLECTBA:
Mpumep namepsemon BENNUYNHbLI ANs BOAbl U TBEPAbIX
BELLIECTB: BNaAXHOCTb, AS1S1 XXUOKOCTU U NynbMbl -
NNOTHOCTb, ANSA BOAbI - MYTHOCTb, AM51 KOHCUCTEHTHbIX
Macern - BA3KOCTb U T.[.

CneunanbHoe
nporpammMmHoe
obecneyeHne
aBTOMAaTM3MPOBaAHHO
N CUCTEMBI

YacTtb nporpammHoro obecneveHus AC, npeacrasnsatoLlas
cobo COBOKYNHOCTb NMporpamm, paspaboTaHHbIX npu/ans
cosgaHuun/(a) gaHHon AC.

TenemexaHn4eckad
cucrtemMma

TenemexaHuka o6beaunHaetT TC aBToMaTU4eCKON
nepegayum Ha paccTossHMe KoOMaHg ynpasneHus u
NHopMaLumn o COCTOAHUN 06 BEKTOB C NMPUMEHEHNEM
crneuvanbHbix npeobpasoBaHuii Ans 3pdeKTUBHOIroO
NCnornb30oBaHuWs kaHanoB cBa3n. CpeacTsa TenemMexaHuku
obecneynBaloT obMeH nHdopmaLmen Mexay odobekTamn
KOHTPONA 1 onepaTtopoM (aucrnetryepom), nnbo mexay
o6bekTamum n KIMTC. CoBOKYNHOCTb YCTPOWCTB MyHKTa
ynpasnieHns (MY), ycTponUCTB KOHTPONUPYEMOro NyHKTa
(KIT) n ycTponcTB, NnpegHa3HavYeHHbIX Ang obMeHa vyepes
KaHan ceasun nHcopmaumen mexay My um Kr, obpasyet
KOMMJIEKC YCTPOWUCTB TerieMexaHuku. TenemexaHn4eckas
cucTema npeactasnsieT cobor COBOKYNMHOCTbL KOMMEKca
YCTPOWCTB TeNeMexaHukn, 4aTYMKoB, cpeacTB 06paboTkm
nHpopmauum, aucneT4epckoro 06opyaoBaHNsA 1 KaHanoB
CBSA31, BbINOSMHAOLLMX 3aKOHYEHHYI0 3agady
LeHTPanM30BaHHOro KOHTPOMSA U ynpaereHust
TeppuTopManbHO paccpenoToYeHHbIMM obbekTamu. [ns
hopMMpoOBaHNS KOMaHL, yrpaBneHus 1 CBA3n C
onepaTopoM B TeNeMexaHUYeCKyo CUCTEMY BKIHOYAKTCS
TaKkxe cpefcresa 0bpaboTkm nHgopmaunmn Ha 6ase KITC.

TepmuHan

1. YCcTponcTBO ANd B3anMogencTBums norb3oBaTens nunu
oneparopa ¢ BblMUCIUTENbHON CcUCTEMON. TepMnHan
npegcrasnsieT cobon ABa OTHOCUTENBHO HE3ABUCUMbIX
yCTpOMCTBa: BBOAA (KnaBmaTtypbl) 1 BbiBoAA (3KpaH nnu
nevyararoLiee yCTPONCTBO).

2. B nokanbHOW BbIYUCNUTENBHOW CETU - YCTPOUCTBO,
ABNAKLLEeeCss ICTOYHUKOM UK Noslydatenem AaHHbIX.

TexHonorn4yeckunn
06BbEKT ynpaBneHuns

TOY

O6bekT ynpaBneHus, BKNOYao WU TEXHOOrMYeckoe
obopyaoBaHue 1 peanusyemMblil B HEM TEXHONOMMYECKni
npouecc.

YpaneHHbi 00bekT

OTpenbHo cTosllee 34aHne, B KOTOPOM yCTaHaBJIIMBaAKOTCA

pasmeLleHuns MOAYNW NPOrpaMMHO-annapaTHoro KoMmnekca, Pu3n4ecku
pacnonoXeHHasa yganeHHo OT MecTa pasMeLLeHmns Opyrnx
MoAynewn nporpaMMHo-annapaTHOro KOMMnekca.

Ynpasnstowas - ®dyHkuna ACY, BknovaroLlas nosyvyeHve nHgpopmaumm o

YHKLMA

coctostHum TOY, oueHKy nHgopmauum, Bolbop




aBTOMATU3MPOBAHHO
" cucTeMbl
yrnpaBneHuns

ynpasndarowmnx BO34ENCTBUN U NX peann3auuto.

YcTponcTsa
oToGpaxeHus
MHdopMaLum

YOUu

TexHu4eckme cpeacTsa, UCNonb3yemMble ANs nepegaym
MHpopMaLum YenoBeky-oneparopy.

YOW pasgenstoTcs Ha aBe 6onblune rpynnbl: nokanbHoe
UNn LLeHTpanu3oBaHHOe NpeacTaBrieHme nHpopmaumm,
KOTOpble MOryT COCYLLEeCTBOBaTb B CUCTEME NapanfenbHo
(OAHOBPEMEHHO) MM NCNONb3YETCHA TONMbLKO
LeHTpanM3oBaHHOe NpeacTaBreHne nHopMauuu.

YOW knaccunguumnpyotca no oopmam npeactaBneHums
MHopMaunn Ha:

CcuUrHanuaupyouime (CBeToBble, MHEMOHMYECKNE,
3BYKOBbIE);

nokasblBaroLLme (aHanoroBsble U LMGPOBLIE);
pernctpupyoLme ana HenocpeacTBEHHOro BOCMNpUSTUS
(undppo-bykBEHHBIE N AMAarpaMMHbIE) U C 3aKOANPOBAHHOWN
MHopMaunen (Ha MarHUTHOM unu BymaxxHomMm HocuTene);
3KpaHHble (ancnnenHblie): andgaBmMTHO-LMPOBELIE,
rpacmyeckne, KOMOGUHUPOBAHHbIE.

B 3aBUCMMOCTKN OT xapakTepa (popMUpOBaHUSA NOKaNbHbIX
N LeneBbiX 3KpaHHbIX (oparMeHTOB CpeacTBa YkadaHHOro
TMNa pa3gensiTcs Ha yHMBepcarnbHble ((oparMeHThbl
NPOM3BOSIbHOWN CTPYKTYpPbI hparmeHTa) u
cneuvanuanpoBaHHble (oparMeHTbl HEN3MEHHOW POPMbI C
NMPOMEXYTOYHbIM HOCUTENEM CTPYKTYPbl (oparMeHTa).
MpumeHuTensHo K ACY TI1 coparMeHTbl MOryT HECTU
MHOPMaLNIO O TEKYLLLEM COCTOAHUN TEXHONOMMYECKOrO
npoLecca, 0 Hanu4Mm pasnagok B npouecce
PYHKLMOHMPOBAHNS aBTOMATU3NPYEMOro
TEXHONOrM4Y4ecKoro KoMnsnekca v T.4.

PyHKUMOHarnbHasA
HacTpownka N0

Mpouecc npuseaerHus MO B pabouyto KOHUrypaumio.

DyHKUMS

PyHKUMA - byHKuma MO, ncnonbayemast 4nst AOCTUXKEHNS
TpeboBaHu kK AC 1 HanpaBneHHas Ha BbINONIHEHME
onpegeneHHon 3agaym AC, onncaHHOW B NPOEKTHbIX
peLueHunsIX.

B pacuetax yuntbiBaloTCA TONLKO PYHKL MW, [OCTUraeMble
LerneHanpasfeHHbIM pPy4YHbIM BO3AENCTBMEM B npouecce
HacTponku MO AC, onnucaHHbIX B MPOEKTHbIX PELUEeHUSsIX.
PyHKUMKN, peannu3oBaHHble aBTOMATUYECKM NPU HACTPOWKe
AC (B npouecce yctaHoBku MO nnun npucyTcTByHOLME NO
YMOS4aHuio) n He TpebyloLline y4yactusa Hanagyvka, B
pacyeTbl HE BKMNOYaTCS.

YenoBek-onepaTtop

On

lMepcoHan, HenocpeACTBEHHO BeAYLLMIA yripaBneHne
ObBbeKTOM.

Cucrtembl BeHTUNAUMN N KOHOUMUMOHNPOBaHUA BO34yXa




MpunoxeHue 3.1

KO3(*)(*)VIL|VIEHTI::I, yYyuTbiBarwuwune ycrnoBus, CHNXxarwune npon3soamTesibHOCTb Tpyaa

Ycnosus npon3BoacTea paboT

KoadpbpunumeHt

[ERN

B nomelyeHnax kaTteropum, knaccuuumpyembix CorfacHo
"OCHOBHbIM CaHUTapHbIM Npasuiam paboTbl C
pagnoakTMBHbIMUM BELLECTBAMU U APYTMMWN UCTOYHUKAMU
NoHuampyroLwmx nanydenumn" (OCI1-72/87), kak nomeLLeHnsa ong
paboT 1-3 knaccos, B6NM3M KOTOPbIX pa3MeLLaloTCa UCTOYHUKN
NOHN3NPYIOLLIMX U3NYYEeHUN (S4epHO-NaponpounssoguTensHas
yCTaHOBKa aTOMHOWN 3M1EKTPUYECKOM CTaHUUN U aTOMHas
yCTaHOBKa OPYrnx COOPYXEHUN):

K pacueHkam otgena 1

1,25

TO e, oTaena 2

1,7

Mo obopynoBaHuo, ycTaHOBKaM, YCTPONCTBAM U
BO34YyXOBOAaM, PaCMnoOSIOXKEHHbIM:

Ha BblCOTe OT nona (Nnowaakn) Npu MCNonNb3oBaHNN
NOAMOCTEN NN NEPEHOCHON NECTHULbI:
cB.3005M™

11

W

CB.5mMm

1,2

(63}

Ha KpoBJi€ 30aHuNA

1,3

MeTpononnTeHax,

MpumeyaHus:
1. MNpu npousBoacTBe paboT B NOA3EMHbIX YCOBUSAX B LUAxTax, PyAHUKax, a Takxke
TOHHENAX W MOA3EMHbIX COOPYXEHUAX CcneunanbHOro HasHayeHus

ykasaHHble Ko3(hPULMEHTbI He NMPUMEHSIIOTCS.

2. lNpumeHeHne ko3 OULMEHTOB NMPU COCTaBfIEHUN CMET AOMMKHO OBOCHOBbLIBATbLCS

AaHHbIMM NPOEKTa uUnu nporpammon paboT, a Npu pacyeTax 3a BblNOSIHEHNE paboTbl - akTamu,
dukcupyrowmnmm dakTnyeckme ycnoBusi BbiNonHeHUst paboT.

CTpyKTypa nycKoHanapo4HbIx paboT, otaen 1

MpunoxeHue 3.2

N OTan paboTbl MpoueHT oT obLumnx
n.n. 3arpart (PEPN)
1 MogrotoButenbHblie paboThl 10
2 Hanapka Ha npoekTHbIe pacxoabl Bo3agyxa 65
3 KomnnekcHoe onpoboBaHMe CUCTEM 25
NToro 100

CTpyKTypa nycKoHanago4Hbix paboT, otaen 2

MpunoxeHue 3.3




Homep pasgena MpoueHT oT obuien pacLeHKN Ha BbINONHEHME paboT No aTanam
Moarotosuten | Ucnbitanns | PerynupoB | 3akniouuTenbHble
bHble paboThbl Ka paboTbl, BKNOYas

cocTaBneHne
TEXHUYECKOro
oT4yeTa
1 2 3 4 5

c1no4 - 50 35 15

5, 6 (pacueHkn ¢ 10 80 - 10

03-02-050-06 no

03-02-050-09)

6 (pacueHkm ¢ 03-02-050-01 - 40 50 10

no 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. Mpw BbINONHEHUN pabOT ABYMS pa3NMYHbIMK NOAPALHLIMW OpraHn3auusamun, ogHa u3s
KOTOPbIX BbINOJTHAET MYCKOHanago4yHble paboTbl (40 MoanucaHusi akTa rocyaapCTBEHHOMN
NMPUEMOYHON KOMMUCCUM), a Apyrasi - MUCMbITaHUs U Hanagky Ha CaHUTApPHO-TUIMEHU4YecKue
(TexHonornyeckne) TpeboBaHUsA K BO34YLLHOM cpeae (nocrne BBoga o6bekTa B aKkcnnyaTaumio),
3aTpaTtbl Ha NOAroTOBUTEMbHbLIE PAboThl YYMTLIBAKOTCHA AOMNOMHUTENBHO B pa3mepe 15% ot
®EPn vyacTtn 3 otaena 2 no pasgenam: ¢ 1 no 4, 6 (pacueHkn ¢ 03-02-050-01 no 03-02-050-05),
c12no 16, 18 n 19.

2. Ecnn ucnbiTaHMss M Hanagky Ha CaHUTapHO-TUrMeHuYeckne (TEXHOMOrm4Yeckme)
TpeboBaHMs K BO3AYLIHOW cpefe BbINOSHAET Ta e nogpsigHas opraHudauus, Kotopas
npoussogmna M nyckoHanagoudHole pabotbl, n3 ®EPn yactm 3 otgena 2 pasgenoB 5, 6
(pacueHkn ¢ 03-02-050-06 no 03-02-050-09), ¢ 7 no 11, 17 n 20 ncknovalTCs 3aTpaTtbl Ha
noaroToBuTenbHble paboThl B pa3mepe, ykazaHHOM B rpadpe 2.

3. ®EPn vactn 3 otgena 2 yyuTbiBalOT 3aTpaTtbl Ha npoBegeHne, B COOTBETCTBUU C
TpeboBaHMsIMU NPOEKTA, UCMbITAHUS CUCTEM BEHTUNSALUUN N KOHOMLMNOHUPOBAHUA BO3A4yXa Ha
OLHOM pexuMe, a PeryrnmpoBKU - Ha ABYX pexnmax (4ns Tennoro u XornogHoro nepuoaa roga).
3arpaTbl Ha MNOBTOPHbLIE WUCMbLITAHUS CUCTEM Ha OPYroM TEXHOSIOrMYEeCcKOM pexume, Mo
TpeboBaHMIO 3akasymka, onpeaensaTcs No AaHHbIM rpadbl 3.

MpunoxeHune 3.4

KoachmumeHThbl, yunthbiBaowme ycrnoBusa BbINoNIHEHUA paboT, otaen 2, pasaen 9

N Wndp PEPN Ycnosusi BeiNnonHeHnsa paboT Koadhpnune
n.n. HT
1 | 03-02-060-01 Mpn otb6ope Nnpob atmocepHOro Bo3ayxa, B 3,0
NMOMELLEHUAX C TEXHOMNOTMYECKUM




MUKPOKIIMMAaTOM, a Takxke Ans onpeaeneHuns
ANCNEePCHOro cocTasa MNbifin U NOCHe YCTaHOBOK
TOHKOW OYUCTKM BO3ayXa (TKaHeBble (OUNbTPbI,
BONTOKHUCTbIE MaTepuarbl, CKOPOCTHbIE
npombiBaTtenu BeHTypu, anektpodunbTpsbl 1
T.M.).

2 | 03-02-060-01, Mpn ot6ope npob (aHanu3e), cBA3aHHOM C 15
03-02-060-02, HeobXoaANMOCTbIO NPpUBNEYEHNS
03-02-060-05, JOMOMHUTENbHOro UCNONHUTENS Ans
03-02-060-06 obecneyeHnss besonacHbIX yCroBuM Tpyaa.

3 | 03-02-060-01, Mpn ot6ope npob (aHanuse, nsamepeHnn) B 1,25
03-02-060-02, BO34yxoBoAax (rasoxofax), waxrax, Tpydbax u
03-02-060-05, T.M.
03-02-060-06,
03-02-060-08

4 | 03-02-060-01, Mpn ot6ope Npob (MamepeHun) c cobnogeHnem 15
03-02-060-08 NpPUHUMNA U3OKUHETUYHOCTW.

5 | 03-02-060-01, Mpn ot6ope npob (aHanu3e), cBA3aHHOM C 15
03-02-060-02 HEeoOXOANUMOCTbLIO MPUHATUS Mep MO
03-02-060-05, npenoTBpaLleHnio KoHAeHcaunm KOMMNOHEHTOB
03-02-060-06 ra3zoBo3ayLIHON cmecu B Npo6ooTOOPHOM

YCTPOWCTBE 1 3aMep3aHus B NOrNOTUTENbHbIX
npubopax.

6 | 03-02-060-01, Mpn ot6ope npob (aHanu3e), cBA3aHHOM C 15
03-02-060-02 HeobXoaAMMOCTbIO oxnaxaeHus NnpobooTbopHoOro
03-02-060-05, ycTponcTea (Tpybok u T.n.).
03-02-060-06

7 | ¢ 03-02-060-01 no Mpn n3amepeHmnn Ha ogHoM 0B6bEKTE Kakoro-nnbo 1,8
03-02-060-08 BelLlecTBa TOSMbKO B 04HOM ToYKe (OAHMM MEPHOM

ceyvyeHun).
8 | 03-02-060-03, Mpn Hanuunn ctaHgapTHOW KanMbpoBOYHOM 0,8
03-02-060-04, CMecK aHanm3npyemoro BellecTBa.
03-02-060-06
9 | 03-02-060-05 Mpn ncnonb3oBaHNN B3aMeH roToBbIX TPYOOK 1,6
NHOWKATOPHbIX MOPOLLKOB.

10 | 03-02-060-01 Mpw oTcyTCcTBUM B 06CNeayeMmon Touke 1,25
9NEKTPOIHEPINN ANS NUTAHNS SHEPTUM
MEXaHNYECKNX acnnpaTopoB.

11 | 03-02-060-03, Mpn aHanu3e npob ¢ npeaBapuTenbHbIM 14
03-02-060-04, KOHUEHTPUPOBaAHNEM.
03-02-060-06
MpumeyaHue.

KoadpdpuumeHTsl, npuBegeHHble B .n. 3 N 4, OQHOBPEMEHHO HE NPUMEHAIOTCS.

MpunoxeHwue 3.5

O61bem cepum (KonNM4ecTBO OTOOPOB, aHANM30B, U3MEPEHUN), oTAen 2, pa3aen 9



O6bem cepumn (KonmyecTBo 0THOPOB, KoathcpmumeHnt
aHanu3oB, N3MEPEHUN)
cB.1003 1,3
cB.3 00 10 1
cB. 10 go 20 0,9
cB. 20 0,8

NoabemHoO-TpaHcNoOpTHOEe o6opyaoBaHue

CTpyKTypa nycKkoHanago4Hbix paboT

MpunoxeHue 4.1

HanmeHoBaHuMe aTana pabot Hons, %, B 06wmx
3arparax (pacueHke)
MogrotoBuTenbHble paboThl 10
Hanagka n nyck obopyaoBaHus 45
KomnnekcHoe onpoboBaHme o6opyaoBaHns 40
CocTaBneHme TEXHMYECKOro oT4yeTa 5
NToro 100

MeTtannoo6pabaTbiBatoliee o6opyaoBaHue

CTpyKTypa nyckoHanapo4Hbix paboT

MpunoxeHue 5.1

HanmeHoBaHume aTana pabor [ons, %, B o0OWwKnx
3arparax (pacLeHke)
MogrotoBuTenbHblie paboThl 10
Hanago4yHble paboTbl 60
KomnnekcHoe onpoboBaHme obopyaoBaHus 25
CocTaBneHne TEXHMYECKOro oT4yeTa 5
NToro 100
XonogunbHble U KOMINPECCOPHbIE YCTaHOBKU
MpunoxeHue 6.1
CTpyKTypa nycKkoHanago4Hblx paboT, otaen 1, pasaen 1
Homep CocTaB nyckoHanago4HbIX MpoueHT oT obLien pacueHkn no Tabnuue
aTana paboT 06-01-001 | 06-01-002 | 06-01-003 | 06-01-004,
06-01-005




N3yveHne npoekta n
TEXHNYECKOWN JOKYMEHTaL MM
NpeanpuaTUA-N3roToBUTENS No
3Kcnnyartauum 1 npasmnam
TEeXHUKM 6esonacHocTu.
[MpoBeneHne BHeLWLHEro
ocMmoTpa ycTaHoBku. [poBepka
KayecTBa M COOTBETCTBUS
BbINMOMHEHHbLIX MOHTaXXHbIX
paboT TEXHNYECKUM
TpeboBaHuam, NpoBepka
KOMMJIEKTHOCTM obopyaoBaHus,
3anacHbIX YacTeN, MHCTPYMEHTA
n npucnocobneHnn,
NpaBUibHOCTU PacCTaHOBKM
obopyaoBaHus, nogesoaa u
HanNU4nsa 3NeKTPOIHEPruHK,
BOAOCHaOXeHMs1, KaHanM3auum
n BeHTUNAUMK. NpoBepka akToB
Ha BbINOMHEHHbIE paboTbl K
COoCTaBflieHne BeAOMOCTHU
3amMe4yaHui 0 HeCOOTBETCTBUN
TEXHNYECKMM TpeboBaHMSM.

14

11

10

MpoBepka paboTocnocobHOCTH
XONoAWNbHON YCTAHOBKMK U
ob6opyaoBaHus, ocyLlKa u
OYUCTKA L,EONTUTOM,
MeXaHU4yecknmm mnbTpamu,
BaKyyMuUpoBaHue 1 npoayBka.
lMpoBepka repmMeTn4HOCTU
CUCTEMbI C BblAEPXKKON Nop,
naereHnem asota 18 u.
3apsigka MalrHbl Macriom U
XNagoHOM (3a UCKITOYEHMEM
Hopmbl 06-01-003-01).

17

29

25

PerynupoBka n nposepka
CUCTEMbl aBTOMaTMUYECKOro
oTTanBaHus, cpabaTbiBaHUS
npnbopoB aBTOMATUKU - pene
AaBneHus xnagoHa B cucteme,
TepMmoperynsatopa, TepMo- 1
BOAOPErynMpYyLLNX BEHTUNEN;
pene BpeMeHu Ha NosfiHoe
oTTamBaHWe ncnapuTenen c
MPOBEPKON OTKPbLITUSA U
3aKpbITUSA CONEHONOHbIX
BEHTUMNEN B MOMEHT Havyana u
OKOHYaHUS OTTanmBaHUs
TENNoBbIX 3aLLUMT.

29

22

20

Ha malwmnHax ¢ BO3AYLUHbIM




oxnaxgeHunem - NnpoBepka
HanpasrieHnsa BpaLleHus
anekTpoasurartens, ¢ BOASHbIM
- perynupoBka nogayv Bogpl.
3ameHa ueonuta B LUTATHbIX
JunbTpax ocywmTenen u
NOALUMMHUKOB
anekTpogsuraTenen.

OkoH4aTenbHasi perynupoBka - -
BCEW CUCTEMbI
aBTOMaTU4YEeCKOro oTTanBaHUS.
CocTaBneHue akta u
aKTa-peknamMauuv npu Hannyinm
3aBOACKUX OedeKTOB.

Myck ¢ npoBepkon paboTbl 77 34
XONoAWNbHOWN YCTAHOBKM MO
OOCTUXXEHNN NACMOPTHbIX
napameTpoB 1 obecneveHne
KOHTpOIs 3a TemnepaTypoun B
oxnaxgaemom obbeme n
KoadppuumeHTom paboyero
BpemeHn. HabnogeHme 3a
paboTon YCTaHOBK/ B TEYEHME
24 4, BbiABNEHME 3aBOACKNX
nedeKkToB N cocTaBrneHne akTa
peknamauun.

19

28

MHcTpyKTax 3aka3dunka no 7 7
OCHOBHbIM MpaBunamMm TEXHUKK
©e3onacHoOCTK aKcnyaTtaymm

xonogunsHoro obopyaoBaHus.

Cpadva xonoaunbHON ycTaHOBKU 2 2
B aKkcnnyatauuto. CoctaBneHue
aKkTa u nepegaya 3akas4vuky.

UTtoro: 100 100

100

100

MpunoxeHue 6.2

CTpyKTypa nycKkoHanago4Hbix paboT, otaen 1, pasgen 2

Homep
aTana

CocTaB nyckoHanago4Hblx paboT

lMpoueHT ot
obwen
pacLeHKu

11

MoaroToBuTenbHbIE PabOThI
B TOM Yucne:

OOKyMEeHTauun: o3HakoMmIiieHne ¢ 4Yeptexam, Cxemamm u

N3ydeHune n aHanns NpoeKkTHOW, HOPMAaTUBHOW U TEXHUYECKOMN

pacyeTamu; n3yvyeHme TeXHMYECKOW AOKYMEHTaUnn NpeanpusaTn -
nsrotosutenen obopyaosaHud. lNpoBepka 1 NPOCYET NPOEKTHbIX
peweHnn n paboymnx yeptexen. CoctaBrneHne saameyaHumn no

10

5




1.2

NPOEKTHbIM pelleHnam 1 pacyetam. COBMECTHO C 3aKa3ymMKkoMm U
NPOEKTHOW OpraHusaumen paspaboTka MeponpusTUin No
YCTPaHEHMIO 3aMeYaHnI, KOHTPOrb 3a UX BbINOSTHEHNEM.
PaspaboTka nporpaMmbl NyCKOHaNago4HbIx pabor.

MpoBepka HanNM4uMsa coaTodHON AOKYMEeHTauum ot
CTPOUTENBHO-MOHTaXHbIX OpraHn3aumm U ee COOTBETCTBUSA
HOPMAaTUBHO-TEXHUYECKNM TPeOOBaHMAM; BHELLUHWUIA OCMOTP
CMOHTMPOBaHHOro 060pyaoBaHus; NPOBEPKA BbIMOMHEHHbIX
CTPOUTENBHO-MOHTaXHbIX paboT 1 UX KayecTBa Ha COOTBETCTBME
NpoekTy, TpeboBaHMAM NpeanpuUATUN-U3roTOBUTENEN,
AENCTBYIOLLMM HOPMaTUBaM; COCTaBIIEHNE NePEeYHst 3aMedaHuni,
pa3paboTka MepornpuUsTUA MO UX YCTPAHEHUIO N KOHTPOSb 3a
YCTPaHEHMEM 3aMeyaHun.

2.1

[MpoBeneHne NpoBEPOK U UCMNbITaHUI

B TOM 4ucne:

MpoBepka obecnevyeHHOCTN XONOANINIbHOW YCTAaHOBKN BOAOWN,
BOJOCTOKOM U 9NeKTpoaHepruen. NpoBepka AOKyMeHTauuu,
noareepXxaatoLien rotoBHocTb cuctem KUMMA k ncnblTaHmsm
obopynoBaHusa. KoHTponbHasa npoayBka U NpoMbiBKa
TpybonpoBoaoB, COCY0B U annapaToB XONO0AUNbHOW YCTaHOBKU
CO CHATUEM, OMUCTKOM N YCTAHOBKOW (PUNbTPYHOLLMUX SIEMEHTOB.
KoHTponbHasa npoBepka cpabaTbiBaHNA NpeaoXpaHnTenbHbIX
KnanaHoB Mpu COOTBETCTBYOLWMNX AaBneHusx. CocTaBneHne akToB
Ha KOHTPOSbHYHO NPOAYBKY, NPOMbIBKY, paboTy
npegoxXpaHUTENbHbIX KlanaHoB.

15

2.2

KoHTponbHas npoBepka repMeTU4HOCTM TPYOONpOBOAOB, COCYA0B
1 annapaTtoB XONoAWbHON YCTaHOBKN COOTBETCTBYOLLMM
AaBriEHMEM CO CHATUEM W YCTAHOBKOW 3arnyLlek, NpoBepka
repMeTUYHOCTM TPYOHbIX PELLETOK annapaToB CO CHATUEM U
YCTaHOBKOW KpbILLEK; y4acTe B YCTPAHEHMM BbISIBNIEHHbIX
HEeNNOTHOCTEN; COCTaBNEHNE akTa KOHTPOSbHbBIX UCMbITAHUNA.
MoarotoBka 060pyaoBaHMsS XONOAUITbHOM YCTAHOBKN K
UCNbITAHUSAM COrfiacHo TpeboBaHMAM
npeanpuaTUn-n3roToBUTENEN ¢ YacTu4Hom pasbopkon n cobopkon
y3r10B, 3arnpaBka MacloCUCTEM MOCIIE UX MPOMbIBKM 1 NMPOAYBKU;
npoBepka repMeTn4HOCTM kKomnpeccopos. lNpoBeaeHne
NCNbITAHNI KOMMPECCOPOB, HACOCOB B COOTBETCTBUU C
TpeboBaHMAMK NpeanpuaTuii-nsrotosmtenen. CoctaesneHune
dopMynsipoB Ha NpoBeAeHNEe MHANBUAYaIbHbBIX UCTMbITAHWN.

10

3.1

MpeanyckoBble paboThbl

B TOM Yucne:

BakyymupoBsaHue cuctem, onpegeneHne nnoTHOCTU CUCTEMBI
BblAEPKKN MO BaKyyMOM, YCTpaHEeHWe BbIiBNEHHbIX AedeKTOB,
CHATWe 3arnyLuek, ycTaHoBKa NpoKnagok, cbopka draHueBbix
coeanHeHun. NpoBepka CUCTEMbI OXNaXAEHUA KOHOEHCATOPOB C
3arnonHeHnem nx BOAOW, CNycK BO34yxa, KOHTPOMb 3a UMpKynsuunen
BOAbl. 3anonHeHne cMcTemMbl pacconom (Bogon), NPOBHbLIN NYCK C
NPOBEPKOMN LIMPKYNALNN, KOHTPOSb KOHLEHTpauumn paccona, Cnyck
BO34yXa, ycTpaHeHue gedekToB. [poBepka paboTbl BbITAXKHOW U
aBapunHon BeHTUNALMN. CocTasrieHne akToB O 3arnofiIHEHUU U

20

10




3.2

onpoboBaHMn CUCTEM.

MNepBOHa4YanbHOe 3anofTHEHNEe CUCTEMbI XJlagareHToM ¢
pa3paboTKon CXxembl BbINONHEHUSs paboT, BakyyMnpoBaHue
CUCTEMbI, NO3TaMNHoOe 3arnoSfIHEHNE CUCTEMbI C MPOBEPKOMN
repMeTUYHOCTM N YCTPaAHEHNEM BbISIBITIEHHbIX YyTEYEK, BKNOYEHNE B
paboTy 3NMeMeHTOB XONnoAuNbHOW YCTaHOBKM M CUCTEMbI
060pOTHOro BOAOCHabXeHUs1. 3anofHeHne YCTaHOBKM pacyYeTHbIM
KONMYECTBOM XradareHta c pacnpegeneHmem ero no cocygam Ao
HOPMAaTMBHbIX BENUYMH, yCTpaHeHne aedekto. CocTaBneHme
aKTa Ha 3anoJfIHEHWE CUCTEMbI XNaaareHToM.

10

[MyckoBble N Hanago4Hble paboTbl Ha NepBOHAYanbHbIX peXxnmMax
oxnaxaeHuns

B TOM YuUChE:

Myck B paboTy X0noaunbHON YCTaHOBKM NO NPOEKTHOM CXeMe Ha
pexunmax nepBoHa4vanbHOro OXnaxxaeHusi ¢ NPOBEpPKOM
cpabaTbiBaHMsA CUCTEM 3aLLUTbI, UHCTPYKTaX OOCMY>KMBatOLLLErO
nepcoHana. BeigaBneHne n aHanu3 HegocTaTkoB B paboTte
XONoAWNbHOW YCTAHOBKMW, UX YCTPaHEHMEe. BbinonHeHne
pernamMmeHTHbIX paboT no ob6opyaoBaHMO B COOTBETCTBUM C
TpeboBaHaAMM NpeanpuaTua-nsrotosutensa. KomnnekcHoe
nNpobHoe ncnbiTaHNe XONOoA4WUNbHON YCTAHOBKN Ha paboyem
pexunme ¢ AOCTUXKEHNEM NPOEKTHbLIX TeMnepaTyp, obecnevyeHnem
ycTOM4YMBOM paboTbl 060pYya0BaHUS N TEXHONOMMYECKOro pexnma.
NHCcTpyKkTax obcnyxuBaroLwero nepcoHana no nogaepaHuto
ONTUManbHOro pexuma paboTbl ¢ hmkcaumen napameTpos B
XypHane HabnogeHus.

25

KomnnekcHoe onpoboBaHue

B TOM YuUChE:

O6ecne4veHune paboTbl XONOAUNBHON YCTAHOBKN C LOCTUXEHNEM U
nogaepXaHnem ycTom4MBOro NPOeKTHOro (TEXHOTOrM4YeCcKoro)
pexumMa B TedeHre 24 4 (COBMECTHO C NepcoHanoM 3aka3yunka).

27

3aknountenbHble paboTbl

B TOM Yucne:

CocTaBneHne goKyMmeHTaunmn o6 OKOHYaHUM NYCKOHaNag0uHbIX
pabot. CocTaBneHne TEXHMYECKOro oT4yeTa.

WTtoro:

100

MpunoxeHue 6.3

CTpyKkTypa nyckoHanaao4Hbix paboT, otaen 1, pasgen 3

Homep
aTana

CocTaB nyckoHanagouHbix pabot

[MpoueHT ot
obwen
pacLeHKK

11

MogrotoButensHble paboThbl

B TOM Yucrne:

N3ydeHune n aHanns NpoeKkTHOW, HOPMaTUBHOW U TEXHNYECKOMN
AOKYMEeHTaLuun: aHanua npoekTa, NPUHATLIX MPOEKTHbIX PeLleHnH,
pabounx yepTexen: N3ydeHne TeXHNYECKON JOKYMeHTaumum

10

5




1.2

npegnpuaTun-nsrotosutenen obopynosanus. MNpoeepka
pacyeToB: Kanopuyeckmnx, n3onsumm KOHCTpyKUmn, nogdbopa
xonogonotpebnstowero obopygosaHus. CoctaBneHme
BegoMoCTU gedeKkToB npoekTa. PazpaboTka COBMECTHO C
NPOEKTHOW OopraHM3aumen 1 3akazymkom MeponpUATUIA Mo
YCTPaHEHMIO 3aMeYaHnin; CocTaBNEeHME NPorpaMmmbi
nyckoHanagouyHbIx pabor.

AHanuna caaTo4YHON OOKYMEHTaUMN CTPOUTENBbHO-MOHTaXHbIX
opraHusaumn, BHELLHUA OCMOTP CMOHTUPOBAHHOIO
obopynoBaHusa (batapeun, BO3ayxooxnagutenu, Tpybonposoab! 1
Ap.), NpoBepKa Ka4yecTBa BbINOSTHEHUSA U30NSLNKN, CTPOUTENbHbIX
KOHCTPYKL M, BOOOCHabXeHns, KaHanuaawmm, cuctembl oborpesa
nonos. CocTaBrieHne nepeyHs 3amedaHnin n paspaboTka
COBMECTHO C 3aKa34MKOM U CTPOUTENbHOW OpraHusauuen
MEPONPUATUIA MO YCTPAHEHUIO BbISIBIIEHHbIX 0EedEKTOB, KOHTPOSIb
3a UX YCTPaAHEHNEM.

2.1

[MpoBeaeHne NpoBEPOK U UCTIbITAHUN

B TOM Yucne:

NMpoBepka obecrneyeHHOCTN aNeKTpoaHepruemn, oborpeBaembiv
BOJOCTOKOM, paboTocrnocobHOCTU cucTeMbl 0borpesa nonos,
npoBepKka AOKYyMeHTauun, nogTeepXxgatoLwen roToBHOCTb CUCTEM
KWUInA K ncnblTaHnam, KOHTpOrbHasi Npoayska obopyaoBaHus 1
TpybonpoBOOOB CO CHATUEM, YACTKOM N YCTAHOBKOWN
dunbTpyrowmx anemeHToB. CocTaBneHne akra Ha npoayBkKy U
NPOMbIBKY cucTeMbl. KOHTpONbHasa npoBepka repMeTuyHOCTH
CUCTEeMbl XonogonotTpebneHuns, CHATUE N yCTaHOBKa 3arnyLuexk,
pasbopka n cbopka CoOeANHEHUI C BbIABNEHMEM N YCTPAHEHNEM
HennoTHocTen. CocTaBreHne akTa KOHTPOSbHbIX UCMbITAHWUA Ha
repMEeTUYHOCTb.

10

2.2

MoaroToBka 060Opya0OBaHMS K UCMbITAHUSIM: MPOBEPKA LIEHTPOBKU
BarioB, NOArOTOBKA HACOCOB, BEHTUNSATOPOB K MPOOHOMY NYCKY,
xonocTas obkaTka obopynoBaHusi. lNpoBepka HanpaBneHns
BpaLleHus. BoisBneHne nedekToB, y4acTKoB, y4acTme B X
yCTpaHeHUN.

3.1

3.2

MpeanyckoBble paboTbl

B TOM YuCE:

BakyymunpoBaHune cucTeMbl xnagareHta, npoBepka CUCTEMbI Ha
repMeTUYHOCTb BblAEP>KKOW NOoA BaKyyMOM, YCTpaHeHue
BbISIBNIEHHbLIX HEMMOTHOCTEN, NepBOHaYanbHoe 3anofHeHne
CUCTEMbI XnagareHToM. TexHU4Yeckoe pyKoBOACTBO
NPUroTOBEHNEM XNagoHOoCUTENs!, NMpoBepka paboTbl HACOCOB,
MeLLanoK 1 BEHTUINATOPOB.

MonHoe 3anonHeHne CUCTEMbI XNagareHToM, pacrnpeaeneHme no
oxnaxagawLmmM npmubopam, NpoBepka canbHUKOB, CBapKa LLBOB,
COEAVHEHUIN Ha rTePMETUYHOCTb XUMUYECKUM UHAUKATOPOM.
HanonHeHne cuctembl XnagoHocUTenem, cnyck Bo3ayxa,
npoBepKa MIOTHOCTM paccora, NnpoBepka paboTbl HACOCOB,
yncTKa PUNbTPYIOLLUX ANEMEHTOB.

15

10

rlyCKOBbIe p860TbI Ha nNepBOHa4YalribHbIX peXnMax oxnaKaeHuA
B TOM YuUCIne:

25




[Myck B paboTy cuctembl xonogonotpebnsawLwmx annapaToB Ha
pexunmax nepBoHayanbHOro oxnaxaeHus, onpobosaHne cCpeacTs
perynupoBaHua nogadn xnagareHTa (xnagoHocurens),
onpoboBaHve cpeacTB OTTaMBaHUs, NpoBeaeHNe 3amMepoB
napamMmeTpoB, BbigBNeHNe N yctpaHeHne gedektoB. KomnnekcHoe
npobHoe nchnbiTaHMe Ha pabovem pexmnme ¢ AOCTUXEHNEM
NPOEKTHbIX (TEXHONOrMYEeCKNX) napameTpoB 1 obecneveHne
ycTon4YnBom pabotbl. IHCTpyKTax obcnyxmnBarowero nepcoHana.

KomnnekcHoe onpoboBaHue

B TOM 4uUChe:

KomnnekcHoe onpoboBaHMe CUCTEMbI OXITaXKOEHUS C
AOCTMXEHNEM 1 paboTon Ha YCTONYNMBOM NPOEKTHOM pEXNME
COBMECTHO C 06CNyXMBaoLLMM NEPCOHANIOM 3aKa34uka B
TeyeHne 24 v.

37

3aknumnTenbHble paboTbl

B TOM YuChE:

CocTaBneHne AoKyMeHTauum o6 oOKOHYaHUN NyCKOHanag0uHbIX
pabot. CocTaBneHne TEXHMYECKOro oT4yeTa.

NToro:

100

MpunoxeHue 6.4

CTpyKTypa nycKoHanago4HbIx paboT, otaen 2, pasaen 1

Homep
3Tana

pacu

CocTaB nyckoHanago4Hbix paboT MpoueHT oT obLmx 3aTtpar no

€HKe

06-02-001

06-02-002

O3HakoMneHne ¢ CocTaBOM MNpPOoeKTa, 7
aHanu3 TeXHONOINMYeCcKon YacTn NpoekTa n
YCINOBUN NPUBSA3KN K 00LLE3aBOACKOMY
NPON3BOACTBY; U3Y4YEHNE TEXHUYECKON
AOKYMeHTauum npegnpusaTum -
nsrotosutenen obopyaosaHus. NpoBepka
COOTBETCTBUA NPESYCMOTPEHHbIX
MPOEKTOM TEXHONOMMYECKNX U
BCNOMOraTesbHbIX CXEM, OCHOBHbIX
XapakTepucTuk obopynoBaHus
TexHn4ecknm ycrnosusim. CoctaBneHne u
Bbla4ya 3aKka3yunky 3aMevaHunin no NpoeKkTy
N BbIMNOSIHEHHBIM MOHTa)XHbIM paboTam ¢
pEeKOMeHOaUNaAMM MO UX YCTPaAHEHUIO,
KOHTPOJIb 3a YCTPaHEHMEM.

7

KoppekTuposka 3
3KCNNyaTaunmoHHO-TEXHUYECKOM
AOKYMEHTaLUN C y4HETOM U3MEHEHUN,
BHECEHHbIX B NPOEKT B npolecce
CTPOMTENbCTBA, a TaKKe OnbiTa Nycka
aHanorn4yHoro obopyaoBaHus.

CocTaBneHne nyckoBoW MHCTPYKLIUK, 3




nporpaMMmbl 1 KaneHgapHoro rpaduka
npoBefeHns nyckoHanagovHblx paboT n nx
corrnacoBaHue C 3aKa34vymKoM.
CornacoBaHue CpoOKOB NpoBeaeHMs
MOHTaXXHbIMW OpraHn3auusMmu
MHOMBUAYANbHbIX UCNbITAHUN C
KaneHgapHbIM rpacukom paborT.
O3HakoMneHne aKcnnyaTaumMoHHOro
nepcoHarna c NycKoOBOW UHCTPYKUMEN N
nporpaMmon NpoBeaeHNs
nyckoHanago4Hbix pabot, obyyeHune ero
npaBunamM TEXHUYECKON 3KCnnyaTaunm n
BGesonacHomy ob6cnyxmnBaHuo
KOMMPECCOPHOW YCTaHOBKMU.

[MpoBepka COOTBETCTBUS CAATOYHON
OOKyMeHTauuu, NosiydeHHon ot
MOHTaXHbIX OpraHu3auum, TpeboBaHUAM
HOPMaTUBHOWN U TEXHNUYECKOMN
AokymeHTauun. OCMoTp CMOHTUPOBAHHOIO
o6opyaoBaHuMsa 1 NpoBepKa BbIMONTHEHHbIX
MOHTaXHbIX paboT Ha COOTBETCTBUE
TpeboBaHMSAM UHCTPYKLUIA
npeanpuaTUn-nsrotoButTenen. Bolgaya
3aMeydyaHun 1 KOHTPOrb 3a UX
YCTPaHEHMEM.

lMpoBepka obecrnevyeHHOCTH
KOMMNPECCOPHON YCTAHOBKN MHCTPYMEHTOM,
OCHaCTKOW, 3HeprocHabXeHneMm, CbipbeM,
peareHTamu, HeobxognmbIMn Ans
NpoBeaeHnst MyckoHanagovHbIX pabor.
lMpoBepka paboToCNOCOBHOCTU CUCTEMBI
KUIMnA, moHTaxa 6rnoKnpoBKu 1
aBapUINHOW CUrHaNM3aumn, BEHTUNALMN,
HanNU4nsa 1 NPaBUNbHOCTUN BbINONTHEHMS
OrpaXKaeHUMn MOHTaXHbIX NMoLagokK.
Bbigaya 3amedanHun.

BbInonHeHne MeponpuaTui No TEXHWKe
6e3onacHoOCTU 1 oXpaHe Tpyaa,
obecneyeHve Npon3BoACTBEHHOW
caHUTapuu 1 noxapHoi 6esonacHocTH,
HeobXoaMMbIX B Nepuoa npoBeaeHus
MycKoHanago4HbIX pabor.

lMpoBepka 1 BegeHne xumobpaboTku,
NPOMBbIBKW, MPOAYBKM U ONPECCOBKMN
KOMMYHUMKauuim n obopyaoBaHus ¢
NPOMEXYTOYHBIM UCMbITAHUEM Ha
nnotHocTb. CocTaBneHune
COOTBETCTBYHOLLMX aKTOB.

11

11

MoaroToBka k paboTe MacrnocucTeMsl
KOMMNpeccopa, Hanaaka 1 perynuposka




pene oceBoro casura, CUCTem 3allnTbl U
CUrHanm3auunn.

PyKoBOACTBO CHATMEM M YCTAHOBKOM
BCaCbIBAKLLMX KNanaHoB LMMHOPOB,
CHATUEM M YCTAaHOBKOW KpbILLEK pambl,
HanpaBnsoLWMX Kpenukondgos, NpoBepka
MeXaHM3Ma OBUXKEHUS N 3aTsKKM
pe3bb0BbIX coeanHeHun. Nposepka
COCTOSIHMSI apMaTypbl U FTePMETUYHOCTH
Macno- U BOAOCUCTEMBI.

10

lMpeanyckoBas npoBepka KOMMPECCOPHOro
N BComoratenbHoro obopynoBaHus,
xonoctas obkaTka c nocnegyroLlen
NPOBEPKON COCTOSAHMS MO LLUNMHUKOB,
COEANHUTENbHbIX MYQT,
MYNbTUNIMKATOPOB, KpeunLKondgos,
CanbHWKOB M LIUNMHAPOB.

13

12

11

Hanapgka oTaernbHbIX Y3110B U CUCTEM
KOMMPECCOPHOM YCTaHOBKM Mpu
onpoboBaHMM TEXHONOrMYECKOM NUHUN Ha
WHEPTHbIX cpedax 1 ydacTue B NpoayBKe
KOMMYHUKaLUmin, ovnbTpos,
MEXCTYneHYaTbIX XONOAUITbHUKOB CO
CHATUEM N YCTAHOBKOW B MPOEKTHOE
nonoxeHue knanaHoB. CocTaBneHne
nepeyHs BbIBIIEHHbIX AedeKTOB
06opyaoBaHMs, MOHTaXHbIX paboT n
KOHTPOSb 3a UX YCTPaHEHNEM.

12

13

12

[Myck n Hanagka KOMNPeCcCcopHOMn
YCTaHOBKM Ha pabovmnx cpegax v Ha
pasnuyHbIX pexumax, ydactme B pabote no
CHATUIO N YCTAHOBKE KranaHoB LUNMHOPOB
C pa3bopkon 1 cOOpPKOM KOPEHHbIX 1
LWaTYHHbIX NOALUMMHUKOB, KPENLLKONJ0B,
NOpLUHEN, a Takxke ydacTme B pasbopke n
cbopke NOALLMMHMKOB 3NEKTpoABUraTenen,
KOprycoB KOMMpeccopa, peaykropa,
npoBepKka COCTOSAHUSA LLeCTEPEHYaToro
3auensieHnsa poTopoB 1 nabupuHTta
YNNOTHEHUN.

13

KomMmnnekcHasa Hanagka KoMnpeccopHom
YCTAHOBKW B COCTaBe TEXHONOrMYeCcKom
nHUKN Ha pabouunx cpegax c
obecnevyeHreM NPOEKTHbIX NOKa3aTenewn.

11

11

14

Ob6ecneveHne ycTon4nBom HenpepbIBHOM
paboTbl YCTAHOBKM Ha MPOEKTHOM
(macnopTHOM) pexnme B TeveHne 48 nnu
72 4 B COOTBETCTBUM C 3aBOACKOMN
NHCTpyKUuMen. Coaya KOMNPECcCOpPHOU
YCTaHOBKW B 3KCMyaTauuio.

13

13




15 CocTaBneHne TeXHUYEecKoro ot4yeTa, cgada 3 3
OOKYMEHTaL MM 3aKa34vuKky.

WToro: 100 100

MpunoxeHue 6.5

CTpykKkTypa nycKkoHanago4Hbix paboT, otaen 2, pasagen 1.
KomnpeccopHble yCTaHOBKU C NOPLIHEBbIMU KOMMNpeccopamMu Ha onno3nTHou base

Homep CocTaB nyckoHanago4yHbix paboT MpoueHT oT obLwmx 3aTpaT Nno pacueHke
aTana

06-02-003-01 | 06-02-003-02 | 06-02-003-0
3

1 NoarotoBka CMCTEMbI CMa3Ku 6 9 11
MexaHn3ma ABUXeHUs ¢ pa3bopkon un
cOOpKON, MEXAHNYECKOW OYMNCTKON,
NPOTPaBKOW, MPOMbIBKOW,
naccvsauumen, NpoayBKon U
npoMacnnBaHUEM.

2 Pasbopka n cbopka ¢ 04MCTKOM, 9 6 7
NPOMbIBKOM N NPOAYBKOW (PUINbTPOB,
MacnoxonoaunbHuka, CGopHuKa u
KapTepa 4O NPOKayky Macnom u
nocrie Co CHATUEM U YCTaHOBKOW
Kpbllwek kapTepa. [NogrotosBka
CUCTEMbI CMa3ku LMnuHgpa u
calilbHMKOB C NPOMbIBKOW
nybpukatopa, OTCOeAMHEHNEM,
NPOMbIBKOM 1 NOACOEAUHEHNEM
TPy6OK.

3 Pa3begnHenune n coeguHeHne 8 11 12
nonymMydT NyCKOBOro MacrioHacoca,
onpoboBaHme anekTpoaBuraTens u
npoBepkKa LeHTPoBKU. [MpomMbliBKa
MaciocUucTeMbl MaciioM C
YCTaHOBKOW MapseBblX TaMMOHOB U
CMeHOoUW macna.

4 Pasbopka n cbopka nocne npokayvku 6 7 8
MacroM peayKLMOHHOIo N 0BpaTHbIX
KnanaHoB, MacnoxonoaunbHuKa,
MacnoHacoca, KOPEHHbIX U LWATYHHbIX
NOALIMMHNKOB C O4YUCTKON,
NPOMbIBKOM N NPOAYBKOMW.

5 CHATMe BcacbiBaloLLMX KilanaHoB 11 15 17
UUINHOPOB, CHATUE N YyCTaHOBKA
KPbILLEK paMbl U HanpasBiAoLLNX
Kpenukondos, NpoBepka MexaHnsma
OBWXEHUNA 1 3aTSXKKN pe3bboBbIX
COEAVNHEHUMN.




lMpoBepka cocTosHUA
3anopHO-perynupyroLLLEen apmaTypbl 1
repMETMYHOCTM Macro- u
BOAOCUCTEMbI NEPes MyCKOM.

Mpogyska Tpy6onpoBoaoB 1
annapaToB CO CHATUEM,
nepecTaHOBKOW N YCTAaHOBKOW B
MPOEKTHOE MONoXeHne KrnanaHos,
CHsATMEM OydepHbIX EMKOCTEN U
unbLTPOB Ha rasonposoje
BCacbIBaHWA C YCTAHOBKOW Ha MecCTe.

10

11

12

KoHTporbHble paboTbl B nepuos
obKaTKu nog Harpy3Kom CO CHATUEM U
YCTaHOBKOW KranaHoB LUNMHAPOB, C
pa3bopkon 1 COOPKON KOPEHHbIX U
LWaTYHHbIX NOALMMHUKOB, LLATYHOB U
KpemnuKorngoB CO CHATUEM U
YCTaHOBKOW KpblLLEK LUINHOPOB C
BbleMKOW MOPLUHEN 1 OCMOTPOM
calilbHMKOB, MOBEPXHOCTU LUNUHAPOB,
NOPLUHEN U COCTOSIHMSA Konew, nocne
NCMbITaHNA NOL Harpy3Komn.

40

34

25

lMpoBepka 3aTaXkM pe3bOoBbIX
CcoefMHEHWIN, MacNsHbIX 3a30pPOB B
NOALUMMHNKAX CO CHATUEM U
YCTaHOBKOW KpbILLIEK pamMbl U
HanpasnsLWUX Kpenukondgos.
3ameHa macna.

Myck n 3akntoymTensHaa obkatka
Komnpeccopa.

2

UToro:

100

100

100

MpunoxeHue 6.6

CTpyKkTypa nycKkoHanago4HbiX paboT, otaen 2, pasagen 1.
KomMmnpeccopHble ycTaHOBKM C LLIeHTPOOGEXHbIMU KOMNpeccopamMu

Home

aTan

CocTtaB
NycKoHanago4HbIX
pabor

MpoLeHT oT 06LKMX 3aTparT No pacLeHke

06-02-003-04

06-02-003-05

06-02-003-06

06-02-003-07

lNogroToBka 9
MacnocucTeMbl K
nycKy
KOMMNPECCOPHOro
arperatac
pasbopkon
TpybonpoBoaos., C

8

10

4




MeXaHN4YEeCKon
O4YUCTKOWN,
NPOMbIBKOW,
NPOTPaBKOMH,
naccuBaumen u
npoayBKoW,
npomMacnmBaHMeM 1
cbopkon.

[MpombliBKa
MacnocucTeMbl
Macrom c
YCTaHOBKOW
MaprieBblX TaMMNOHOB
N CMeHon macna, ¢
pasbopkon,
NPOMbIBKOMU 1
npoayBKOW
MacnogunbTpa,
mMacnooxnagutens u
mMacnobaka go
NpOoKa4yku Macriom u
nocne, nepeq
3armMBKOMN YMUCTOro
mMacna.

Pasbopka n cbopka
nocne nNpokayku
MacrioMm
peayKUNOHHOro 1
obpaTHOoro knanaHos,
peaykropa u
NoALMMHNKOB
KomMnpeccopa u
anekTpoaBurarens
AN OYUCTKU U
NPOMBbIBKMN
BHYTPEHHUX
nonocten. OuncTka
BCacbIBaOLLMX
rasonpoBooB U
Kamepbl ¢ (UNbTPOM.

MpoBepka 3a30poB B
nogLwmnHMKax
anekTpogsuratens u
KomMnpeccopa u
COOTBETCTBUS
dopMynspHbIM
AaHHbIM.
PasbeanHenune un
coenHeHne
nonymyT NyCKOBOro




MacroHacoca gns
onpoboBaHus
anekTpogsuraTens un
NPOBEPKN LIEHTPOBKM.
MpoBepka
3anopHo-perynupyto
LLlen apmarypsbl.

BckpbiTne u
3aKpbITUE Koprycos
KoMmnpeccopa ¢
KOHTpoOnem
COCTOSIHUS
NabVPUHTHBIX
YNNOTHEHUN U ANCKOB
pOTOPOB, C
NPOBEPKON OCEBOrO
cosura u
COOTBETCTBUSA
dopMynsapHbIM
AaHHbIM.

12

13

Pasbopka
COeNHUTENbHbIX
MYdoT, NpoBepKa
COCTOSIHUS
3alenneHus,
ncnbiTaHne
anekTpogBurarens
Ha XOII0CTOM X0opay.
YcTaHoBKa U cHATUE
npucnocobneHun ans
LLEHTPOBKM Baros,
poTopa
anekTpoaBuraTtens,
penykropa n poTtopoB
KoMmnpeccopa.
Cbopka mydrT.

10

11

10

[MpoBepka 1 gosBoaka
NOALLMMNHUKOB
peaykropa, Kopnycos
KomMnpeccopa,
anekTpogsuratens u
OTAEeNbHbIX Y3108
KoMmnpeccopa B
nepvog
NyCKOHanago4HbIX
paboT c
HEeOHOKpaTHOM
pasbopkon n cbopkomn
NoALUMMHNKOB
KoMmnpeccopa u

37

33

28

15




Kopnyca peaykropa, ¢
OCMOTpPOM 3yByaToro
3auenneHuna nocne
paboTbl HA XONOCTOM
Xo4y n nog
Harpyskoun.

[MpoBepka 3aTsxKu
pe3b0oBbIX
coeanHeHun,
pasbopka n cbopka
COEANHUTENbHbIX
MYydT C YCTaHOBKOW U
CHATMEM
npucnocobneHun ans
NPOBEPKM COOCHOCTH
BarnoB 1 arperaTtoB
Komnpeccopa.
OcmoTp cocTosAHUSA
3ybuyartoro
cuenneHnsa no
OKOHYaHUK
nycKOHanago4HbIX
paboT. 3ameHa
macna.

12

13

12

Myck un
3aknovnTenbHas
obkaTka
KoMmnpeccopa.
[MpoBepka cocTosiHUA
LecTepeH pegykropa
N NOALWNMHUKOB
Kopnyca
KomMrpeccopa u
anekTpogsurartens.

10

O6e3xupunBaHue
BOAHLIMW MO LMK
pacTBopamu
NOBEPXHOCTEN
Komnpeccopa u
TpybonpoBoaos,
conpuKacarLLnxcs ¢
KMCNOPOAOM.

44

WTtoro:

100

100

100

100

MpunoxeHue 6.7

CTpyKTypa nyckoHanagoyHbix paboT, otaen 2, pasaen 2

| Homep |

CocTaB nyckoHanago4Hbix paboT

[MpoueHT ot




aTana

obuwen
pacueHKu

MogrotoBuTENbHLIE PABOTHI

B TOM yucne:

O3HakomneHne ¢ NPOEKTHOMN N TEXHUYECKON JOKYMEHTaUMen Ha
obopynoBaHme, aHanu3 NPOEKTHbIX PELLEHMI HA COOTBETCTBME
FOCT, CHwul1, BbINONHEHME NPOBEPOYHbIX PAaCHETOB.
PaspaboTka COBMECTHbIX C 3aKa34MKOM 1 NMPOEKTHOWN
opraHusaumen MeponpusTUM NO YCTPaHEHUIO 3aMedaHui,
KOHTPOIb 3a UX ycTpaHeHneM. [NpoBepka Hanuums caaTodMHOM
AOKYMEHTaLMM CTPOUTESNTbHOM N MOHTaXXHOW OpraHu3aumn,
BHELLUHUI OCMOTP CMOHTUPOBAHHOIO 000pPYyAOBaHWS,
onpegeneHne COOTBETCTBUSA BbINMOMHEHHbIX
CTPOUTENBHO-MOHTaXHbIX paboT NpoekTy, TpeboBaHUAM
TEXHNYECKON JOKYMEHTauun npeanpusTMn-n3roToBuTeNen n
AENCTBYHOLLNX TEXHNYECKMX HOPM. KOHTpOnbHas NpoayBka,
npomMbiBKa TpPy6oNpoBOAOB M annapaToB C OYUCTKON U
yCTaHOBKOW (PUIMbTPYIOLLNX 3reMeHTOoB. [1poBepka
cpabaTbiBaHMs NpeaoXpaHUTENbHbIX KNanaHoB, KOHTPONbHas
npoBepKa repMeTUYHOCTM annapaToB 1 TpybonpoBo4 OB,
yCTpaHeHMe rneyvyemn B canbHUKOBbIX U dofaHLEBbIX
COeaMHEHUNAX, MPOBEpPKa NNOTHOCTU 3aKPbITUSA 3anOpPHON
apmartypsbl. [NogrotoBka Komnpeccopa K MHAMBUAYalbHbIM
NCNbITaHUAM C NPOMbIBKOM MacnocuctemMm punbTpoB.

10

2.1

2.2

MpoBeaeHne NpoBepPOK N UCMbITAHUA

B TOM YuCne:

MpoBeneHne ncnbiTaHuin 060pya0BaHMSA BXONMOCTYHO M Nog,
Harpyskou, onpoboBaHWe 3aLlnT U PErynnpoBKa CUCTEM
macrionogayu, obTsKKa KpenexHbiXx U pyHaaMmeHTHbIX 60NnToB,
npoBepKa HarpeBa TPYLUMXCS YacTen, ycTaHOBKa
AONONHUTENbHbBIX BPEMEHHbIX punbTpoB. NpoBeaeHne
MCNbITaHMSA BCNOMoOraTenbHoro 06opyaoBaHus, 3anonHeHne
annapaTtoB HaMoMHUTENSIMU C NOCNEAYOLLLEN NPOAYBKON,
npoBepKa OTCYTCTBUA yHOca YacTul,. CocTaBneHne aktoB 0O
NpoBEAEHNMN UCTIbITAHUIA.

MNpoBepka paboTocnocobHOCTM CMCTEM: ra3onoforpeBa Ans
pereHepawmm HaMnonMHUTENs, Nogavn 1 0TBOA4A KOHAEHcaTa,
ynpaBreHns NpoLEeccoOM pereHepauunu; BbisiBIieHne
HeOOoCTaTKOB U y4acTue B UX ycTpaHeHuu. MpurotosneHmne
COBMECTHO C NEepPCoHariom 3akasymka TEXHONOrMYECKMX
pacTBOpPOB, 3anpaBka nmu TpybonpoBoaoB 1 annapaTos.
CocTaBneHne TEXHUYECKON JOKYMEHTALMM Ha BbIMOMHEHHbIE
paboTbl.

35

15

20

Onpo6oBaHne obopyaoBaHUs Ha MHEPTHLIX 1 pabo4vnx cpegax
B TOM Yucne:

MogrotoBka o6opyaoBaHMsa ANs UCMbITAHUSA HA UHEPTHbIX
cpepax ¢ pa3paboTKon pexxmmoB M LIMKIOB, onpoboBaHne Ha
WMHEPTHbIX cpefax ¢ ukcaumnen napameTpoB paboTsl B
XypHane, BbISiBNleHNEe U yCTpaHeHne HeCOOTBETCTBMSA B paborTe.
Pa3paboTka COBMECTHO C 3aKa34yMKOM MepOrnpUsaTUN No

20




noaroToBke K paboTe MCTOYHMKOB BblENEHUS YIIIEKUCOro
rasa, NpoKpy4nBaHue obopyaoBaHus, NpoayBKa NMUHUN BbiMycKa
KOHAeHcaTa, CycKk Bo3ayxa, NpokpyyYnBaHme obopyaoBaHus ¢
poctmkeHnem 5 MlMa (50 atm). Mpo6HbIA Nyck Ha pexnme
CKMXEHUS, oTpaboTKa 3anpaBKu XXNOKOW YriNeKncnoThbl B
GannoHbl (M30TEPMUYECKME EMKOCTUN) U TEXHOSOIMU NOSTyYEHUS
cyxoro nobaa; obecneveHme paboTbl B KOMMNIEKCe C cucTeMamu
GrnoKnMpoBKKN 1 3aWnThl. BoigsBNeHne HeQoOCTaTKOB, COCTaBEHME
MEpPOMNPUATUM MO UX YCTPAHEHUIO U KOHTPOSb 3a YCTPaHEHNEM.
BbinonHeHne pernameHTHbIX paboT: o4McTKa (punbTPOoB.,
CHSITUE BPEMEHHbIX M YCTaHOBKA NOCTOSIHHbLIX OUNbTPOB,
npoBepka NpMpaboTKn KnanaHoB W NOALUMMHUKOB, NMPOBEpPKA
3a30pOB; NOAroToBka 060pyaoBaHMs K AanbHenwen paboTe.

4.1

4.2

KomnnekcHoe onpoboBaHue yCTaHOBKM

B TOM Yucne:

KomnnekcHoe npobHoe ucnbiTaHne YCTaHOBKN C OCTUXKEHMUEM
n nogaepXXaHnem yCToM4MBOro pexumma, 3amep napameTpoB
paboTbl, perynupoBka TemnepaTtypbl rasa no CTyneHsm,
AOCTWXKEeHNeM HeobxooMMOoro AaBneHns B KOHAeHcaTope Ansg
Hayana npouecca CXUXeHus, NpoBepKa NIOTHOCTU BCEX
cocyaoB v annapaToB, TpybonpoBoaoB, nepnoanyeckas
npoBepKa KonM4yecTBa HakannBaemMom XngKkocTu, NogrotToBka
emMKocTen unmn 6ansoHoB 451 3anpaBkuy, MPOBEpPKa NPOLLEHTHOrO
coAepXaHus yrnekncnoTbl; HanonHeHne 6anoHoB.
BbisiBneHne oTkroHeHnn B paboTte, ux aHanus, paspaboTtka
MEepOnpUATUIA MO YCTPaHEHNIO HeLOCTAaTKOB N KOHTPOSb 3a UX
yCTpaHeHuEeM.

MopaepxaHne yCTOMYMBOro NPOEKTHOroO (TEXHONOrMYeCcKoro)
pexnma B TedeHne 24 4 ¢ nony4yeHnem npoaykummn.

32

17

15

3aknountenbHble paboTbl

B TOM YuUChE:

OdopmneHne TeXHNYECKON [OKYMEHTaL MK No NPOBEeAEHHbIM
nycKkoHanagovHbIM pabotam.

NToro:

100

MpunoxeHue 6.8

CTpyKkTypa nyckoHanapo4Hbix paboT, otaen 3, pasgen 1

Homep
aTana

CocTaB nyckoHanagoyHbix pabot

[MpoueHT ot
obLen pacueHku

Bnoku pasgeneHns Bosayxa

MNogrotoButenbHble paboThbl

B TOM Yucne:

N3yyeHne n aHanm3 npoekTHON N TEXHONOrMYeCcKom
AOKYMeHTauun, Bbligadya 3amedaHuin. CoctaBneHue rpacumkos




nycKkoHanago4vHbIx paboT, yTBepXaeHne nx y 3akas4umka.
Pa3paboTka, cornmacoBaHue 1 yTBEPXXAEHNE MEPONPUSATUIA MO
TexHVKke 6e3onacHOCTU U oxpaHe Tpy4a Npu Npon3BoaCcTBe
nNycKOHanago4yHblx pabor.

2.1

2.2

MpoBepkn 40 nHAMBUAYanNbHbIX UCMbITaHUA 06opyaoBaHUS

B TOM YuCne:

[MpoBepka roToBHOCTM 060pyAOBaHUSA K MHOMBUAYASTbHBIM
NCMNbITAHUSAM U BbINOSTHEHNE MEPOMNPUATUIA,
npegycMoTpeHHbIX akTamun. OnpenenexHne kavyecTea
CTPOUTENBHO-MOHTaXHbIX paboT, KOHTPOSb 3a peanusaumen
BblAaHHbIX 3aMeYaHuM.

MpoBepka rotoBHOCTU K pabote KUTWA,
3anopHO-perynupyloLLLen apmatypsbl, NpoBepka
paboTocrnocobHOCTU cucTem obecnedeHnsa aHepropecypcamm
N NOXapPOTYLLEHUS, HANM4us 3a3emMieHuns, KayecTBa namku,
cBapkn. CoctaBneHne nepeyHst 3amevyaHuin U KOHTPOsb 3a NX
YCTPaHEHMEM.

YyacTue B MHAMBMAYaNbHbIX UCMbITAHNAX 060pYyAOBaHUSA

B TOM YuMCheE:

MoarotoBka 6noka K ucnbITaHMsAM, OCMOTP 06opyA0OBaHMS,
pa3paboTka nporpamMm Ans npoayBOK U ONPEeCcCOBOK, CXEM ANs
ycTaHoBKK 3arnywek. O6e3xunpuBaHme, peBn3nst knanaHos,
apmaTypbl, NpoAyBKa, NOAroTOBKa MacrioCUCTEMbI.
CocTaBrneHune nepeyHst 3aMmedaHnin. YyacTtue B NnpoBeaeHum
MHANBMAYaANbHbIX UCMbITAHWIA: NOArOTOBKA CXEMbI, MPOAYBKa,
yyacTue B NpoBeaeHumn TennblX ONpeccoBOkK, OTOrPeB U
npoBefeHne XonoaHom onpeccoBkn. CocTaBneHne nepeyHs
3aMeYaHuin N KOHTPOIb 3a UX peanusaumen.

4.1

[MyckoBble paboThbl

B TOM YuUcne:

MoaroTtoBka 6noka K NycKy; NpoBepKka roTOBHOCTM BCEX
CUCTEM, yCTpaHeHue JedeKTOB 1 perynmpoBaHune y3nos;
NPOBEPOYHbIN pacyeT aHeprocHabXXxeHus u maTepuarnbHOro
obecneveHunsi; cocTaBneHne rpaddMkoB aHaNIUTUYECKOrO
KOHTpON4, onpegerieHne roToBHOCTU flabopaTtopuun n Hanmyus
TpebyemMon AOKYMEeHTaLUnn; MHCTPYKTaX NepcoHarna Ha
paboyeM MecTe, KOHTPOSb M30NALUHN.

43

4.2

Myck n Hanagka 6rnoka: NnoAroToBka CXembl Mycka,
onpoboBaHne 6NOKMPOBKN, Hanazka y3nos, perynmpoBska,
HacTpownka, onpoboBaHne 6rnoka Ha pas3nNYHbIX pexnmax,
Bbl4aya 3aMmedaHuin, 3acbinka abcopbeHTa, NoAroToBKa
pereHepaTopoB, 3acbinka 6asanbTa.

35

KomnnekcHoe obopyaoBaHue

B TOM YuUcne:

BbiBo 6r10Ka Ha MPOEKTHbIN TEXHONOMMYECKUIA PEXUM C
AOCTUXEHNEM NAacNOPTHOW NPON3BOAUTENBHOCTY;
obecneyveHne ycTtonymeon paboTbl B peXXMMe nacnopTHON
NPOV3BOAUTENBHOCTW.

33

3aknuuTensHble pa6OTbI
B TOM Yucne:




CocTaBneHne TEXHUYECKOro ot4yeta 1 HeobXoanMon
AokymeHTauun. Caoada 6rnoka B aKcnnyaTauuio ¢
obopMIeHMEM COOTBETCTBYIOLLMX aKTOB.

NToro:

100

BcnomoraTtensHoe o6opyaoBaHue.
YCTaHOBKM pasfeneHns oTXoaaWwmnx U TaHKOBbIX ra3os

MogrotoBuTenbHbIE paboThI

B TOM YunCne:

N3ydyeHune 1 aHann3 npoekTHOMN U TEXHUYECKOWN JOKYMEHTauuu,
COCTaBrieHne N yTBepXKOEeHNE rpadunka nyckoHanagovHblX
paboT, paspaboTka n yTBepXKaeHne MeponpusTUin No TEXHUKE
©e30macHOCTM 1 OXpaHe Tpyaa.

10

MpoBepkM 40 MHAMBMAYANbHbLIX UCMbITaHWUI 000pPYAOBaHMS

B TOM YuChE:

[MpoBepka AOKYMEHTALMM U aKTOB; onpeaerneHe kadecTea
CTPOUTENBbHO-MOHTa)XHbIX paboT 1 rOTOBHOCTU K paboTte
cmucteM n obopyaoBaHust, NpoBepKa kadecTBa CBapHbIX
coeanHeHUn n paboTocnocobHOCTN CPEACTB MNOXapOoTYLLEHMS.

YyacTtue B nHamBmayanbHbIX UCMbITAHUAX

B TOM 4ucne:

YyacTue B NOAroToBKe K UCNbITAHUAM, YCTAaHOBKE 3arnyLuek,
pEeBN3NN KNanaHoB, apMaTtypbl, NPOAYBKe, MPOCYLUKE,
NPoOBEAEHUN UCNbITAHUA Ha NPOYHOCTb U NIOTHOCTb.
CocTtaBneHne nepeyHsi 3amevyaHnin U KOHTPOrb 3a UX
peanusaumen.

[MyckoBble paboThbl

B TOM Yyucne:

[MpoBepka roTOBHOCTM BCEX CUCTEM, MOArOTOBKA CAaTOYHOMN
AOKyMEHTaLUK, yCTaHOBIIEHNE HanNn4mnst Heobxoanmom
aKcnnyaTaunoHHO-TEXHNYECKOM AOKYMEHTALMUN, UHCTPYKTaX
Ha pabovem MecTe aKcnnyaTauMoHHOro nepcoHana, otnaaka
y3MNOB U annapaTtoB, NyCK Ha HEUTParbHbIX cpeaax.

48

KomnnekcHoe onpoboBaHue obopyaoBaHust

B TOM Yucne:

[Myck n Hanagka Ha pbIHOYHbIX cpeadax C AOCTUXKEHNEM
nacnopTHOM NPOM3BOAUTENBHOCTU, 0becnedYeHne yCTon4nBom
paboTbl Ha MPOEKTHbIX TEXHOMOIMYECKUX pPeXMMaXx.

27

3aknumnTenbHblie paboTbl

B TOM YUCHE:

Cpauva B akcnnyatauuto. CocTaBneHne TeEXHMYECKoro ot4yeTa u
HeobXoAMMOW JOKYMEHTaL MK

UTtoro:

100

KpVIOFeHHbIe reniveBble YCTaAaHOBKHA

MoprotoButenbHble paboThbl

10




B TOM Yyucne:
N3y4yeHune 1 aHann3 NnpoekTHOMN U TEXHUYECKOWN AOKYMEHTaLUuK,
Bblaya 3amMevyaHnin, TEXHUYECKN 0OOCHOBAHHbIX
NpeanoXeHun, KOHTPOrb 3a Ux peanusaumen. CoctaBneHue,
corfnacoBaHue 1 yTBepXaeHue rpacumkoB 1 nporpamm
NnycKOHanagou4HbIX paboT, MeponpPUATUIA MO TEXHUKE
6e30nNacHOCTM M NPOM3BOACTBEHHON CAHUTaPUN.

MpoBepoYHble 1 Hanago4YHble paboTbl 40 UHAMBUAYaNbHbIX
ncnbiTaHM 06opyaOBaHUSA

B TOM Yucne:

[MpoBepKka NOMHOTLI M KaYecTBa MOHTaXxa 0bopyLoBaHus U
COATOYHOM OOKYMEHTaL MM, Bblgadya 3aMmeyaHnii 1 KOHTPOrb 3a
nx peanusauymen. Npoeepka paboTocnocobHOCTH
conytcTByrowmnx cuctem (KUMuA, aHeprocHabxeHus n ap.),
obecnevmBaoLWnX MHANBMAYarNbHbIE UCNbITAHUA. IHCTPYKTax
no TexHuke 6e3onacHOCTM aKcnnyaTaLMOHHOro nepcoHana Ha
paboymx MmecTax U 03HaKoOMIIeHNEe ero C NPorpaMmmon
nyckoHanago4vHblx paboTt. Hanagka oTaenbHbIX Y3ros,
MeXaHM3MOB, annapaToB COrfacHO MHCTPYKUMSM U OpYrou
HOPMaTMBHOM U TEXHMYECKON AOKYMEeHTauum B obbeme
FOTOBHOCTM YCTAHOBKWN K MHAMBUAYaANbHbIM UCMbITAHUSAM,
MYCKY M KOMMNJIEKCHOMY 0rnpoboBaHuio.

12

[Myck n KomnnekcHoe onpoboBaHMe YyCTaHOBKU

B TOM YuCne:

MpoBepka roToBHOCTU K paboTe cuctem ynpasnenus, KUMnA
N BCEX OPYrMX CONYTCTBYIOLLMX CUCTEM B KOMMIIEKCE,
npoBepka Hannunsa Heob6xoaMMbIX MaTepuanos u
NHCTPYMEHTOB. MNMpOoBHLIN NYCK YCTAHOBKW C BbINOMTHEHWEM
BCEX pernamMmeHTHbIX paboT COrnacHoO MHCTPYKLMUAM MO
akcnnyartaumm, otorpes. INMycK yCTaHOBKM M KOMMSIEKCHOE
onpoboBaHune ¢ obecnevyeHnem NPoeKTHbIX NapamMeTpoB
npogyKra npu ycTon4neBon paboTte yCTaHOBKM.

75

3aknymnTenbHble paboTbl

B TOM 4uUcne:

Cpoaya gokymeHTaumm 1 Bblgavya pekomeHgaunm 3akasymky.
CocTaBneHne TeEXHNYEeCcKoro otyeTra.

UTtoro:

100

TennoaHepreTMyeckoe obopynoBaHue

CTpyKTypa nycKkoHanapo4Hbix paboT

MpunoxeHue 7.1

CocTaB nyckoHanago4Hbix paboT

lMpoueHT ot
obwen
pacLeHKu




11

1.2

| aTan. MoaroroButenbHble PabdboThbl

lMpoBeneHne opraHM3aLMOHHbIX U NOATOTOBUTENBbHbIX
NHXEeHepPHbIX paboT, YTOYHEHNE NCXOLHbIX AAaHHbIX MPOEKTa Ha
OCHOBaHMN MECTHbIX YCITOBUW U pe3ynbTaTtoB obcrneaoBaHus;
npoBeaeHne NoOBEPOYHbIX TEMMOTEXHUYECKMX U
XMMUKO-TEXHOSTOTMYECKNX pacyeToB AN YTOYHEHMS HAarpy3oK u
PEXMMHbIX MapamMeTpoB B COOTBETCTBMM C BBOOHbIMU YKa3aHUSIMU
K oTAenam; NpoBepka COOTBETCTBUSI TEXHOMNOMMYECKUX U
BCMOMOraresibHbIX CXEM, OCHOBHbIX XapaKTEepPUCTUK
obopyaoBaHUsA, UX ANEMEHTOB U Y3NOB TEXHUYECKUM YCITOBUAM
(TY) npegnpuaTUn-U3roToBUTENEN, TEXHUKN BE30NacHOCTH,
OoXpaHbl Tpy4a v noxapHon 6e30nacHOCTX; COCTaBreHNe NepeyHs
0BGHapY>KEHHbIX HAPYLUEHWI U OTKNOHEHUN OT TV,
NHPOPMAaLMOHHBIX MTUCEM NPEaNPUATUN-U3rOTOBUTENEN U NPaBWI,
BblJa4a 3aKka34vuKy NPOMEXYTOYHON TEXHUYECKON JOKYMEHTauum ¢
NPeAnoXeHNsaMN Mo YyCTPaHEHNI0 OBHAPY>KEHHbIX B NPOEKTe
OTKINOHEHU 1 He[opaboToK B COOTBETCTBMMU C AENCTBYIOLLUMU
HOPMaTUBHbIMU LOKYMEHTaMM.
lMoysnoBas npoBepKka COOTBETCTBUS BbIMOMHEHHbLIX MOHTaXHbIX
paboT NpoeKTy; y4acTue B NPOBOAUMbIX MOHTaXXHOM
opraHusaumen nHanBMAYyanbHbIX UCNbITAHMAX 060pyAOBaHMSA B
COOTBETCTBUM C NpaBunamu; onpeaeneHne QyHKLMOHMPOBaHUS
YCTPOWCTB M CpeacTB, obecnevmBaroLmx 6esonacHyo paboTy
o6opyaoBaHmMsA cornacHo npaesunam TEXHUKN 6e30nacHOCTU 1
OXpaHbl TpyAa; cocTaBreHne nepeyvHs 4edekToB U HeLOAENoK,
Bblava NnpeasioXeHUn n pekoMmeHagauum no yCTpaHeHu o
0BHapy)XeHHbIX 4edEKTOB N HEQOAENOK; y4acTue B COCTaBEHUN
akTa paboyen kommccumn o Nnpuemke obopyaosaHus nocne
MHANBMAYaNbHOro onpoboBaHus.

Wtoro no | atany

20

30

50

2.1

Il aTan. NMyckoBble paboTbl

CocTaBneHune 1 corracoBaHue nporpaMmmbl U rpagouka nyckoBbIX
paboT; MHCTPYKTaX rnepcoHara 3akas4vvka no obcrnyxmsaHuio
TennoaHepreTu4yeckoro obopyaoBaHus; NOAroTOBKa K MyCKy U NycK
obopynoBaHMsA C KOMMYHUKaUMAMW 1 apMmaTypon; HabniogeHve 3a
COCTOSIHMEM U NOBEAEHNEM 31eMEHTOB 060pya0oBaHUS Npu
paboTe BXONOCTYH0, HabrogeHne 3a NPUHATUEM Harpysku U
AoBefeHneM ee [0 BeNnYMHbI, YCTaHOBITEHHOW 3aKas3ymMkoM AN
KOMMnekcHoro onpoboBaHunsi 06opyaoBaHWs; cocTaBneHne
nepeyHs aedekToB U HeaoAeNoK, obHapyXeHHbIX B npouecce
nycka obopyaoBaHWs 1 KOMMYHUKALWIA; Bbligada NpeanoxXeHnn n
pekoMeHOaunn No yCTpaHEeHUIo OOHapY>XEHHbIX 0EedEKTOB U
HegoAenok, ocobeHHOCTAM aKcnnyaTaunmn obopyaoBaHus.

20

3.1

lll aTan. Hanagka n kKomnnekcHoe onpo6oBaHne
obopyaoBaHuA

OnpepneneHune 1 cornacoBaHne ¢ 3aKka34nkom nporpaMmbi
NpoBeAeHUss KOMMNIEKCHOro onpoboBaHust 06opyaoBaHus;

30




MHCTPYKTaX 0OCNy>XMBaLLEro nepcoHana 3akasumka no
obecneyveHnto pexxnmMmoB paboTbl 060pyaOBaHMS; Hanagka
TOMOYHOro pexumMa koTnoarperara u apyrux TennosbiXx,
XUMUYECKNX N TENTOXMMUYECKNX NPOLLECCOB KOTENBHOIo
obopynoBaHusa 6e3 onpegeneHns ko3 durLUMeHTa NOMe3Horo
AENCTBUSI TENSIOBOrO npouecca, HabnoaeHne 3a paboTton
obopyaoBaHus, ero y3noB, 3/1IEMEHTOB U KOMMYHWKaLWA Npy
YCTAHOBIIEHHOM PEXUME; KOMMITEKCHOE OnpoboBaHmne
obopyaoBaHMsA NoA Harpy3kon B COOTBETCTBUM C TpeboBaHMAMMK
TY Ha 4OCTUTHYTOM pexume, NpegycMOTPEHHOM NPOEKTOM UMK
YCTaHOBTIEHHOM 3aKa34MKOM; pa3paboTka peXMMHON KapTbl Ha
OCHOBaHMM NOKa3aHU aKCnyaTaumoHHbIX Npnbopos noa
Harpy3kon npu KOMMNeKCHOM onpoboBaHuu; COCTaBfeHNE akTa o
pesynbTarax KOMNAEKCHOro onpoboBaHus.

Wtoro no I-1ll atanam

100

MpumevaHus:
1. Pabotbl no n. 1.1, BxoAsiwme B COCTaB NOAroTOBUTENbHbLIX paboT, BbIMNOMHATCA 40

Ha4arna noysfoBoy NPOBEPKN 1 HEMOCPEACTBEHHO NMYCKOHANaao4HbIX paborT.

2. MNpun pacyeTax 3a BbINOSHEHHbIE PaboTbl, ecnv AOroBOPOM MpedycMaTpuBaeTCs

NpOMEeXyTo4yHas onnarta, PEeKoOMeHOyeTCs PYKOBOACTBOBATbCS MNPUBEOEHHON CTPYKTYpOWn

paborT.

MpunoxeHue 7.2

CTpyKTypa nyckoHananouyHbix pabort, otaen 8, pasaen 1

CocTaB nyckoHanagoyHbix pabot

MpoueHT ot
obLwen
PacLeHKK

CocTaBneHne nporpamMmmbl UCTMbITAHWIA; NPOBEPKa rOTOBHOCTH
arperaTa K UCMbITaHUSIM; MOHTaX NPUOOPOB AN UCTIbITaHWUIA;
WMHCTPYKTaX Habnogatenen.

30

OnpepneneHune NPUCOCOB MO KoTroarperary; uaMepeHne
[laBMNeHUsl NEPBUYHOrO 1 BTOPUYHOIO BO3OYXa; HAXOXOeHNe
onTUMarbHbIX 30bITKOB BO3Ayxa; onpeaerneHne TeMneparypsi
NPOAYKTOB rOPEHUsI NOCIE KOTNa U TemnepaTypbl YXOASALWMX
rasoB; U3MEPEHMEe N perynupoBaHune paspexeHuns B TOMKe U
rasoxofax, perynupoBaHue gaBreHus TONnvBa, Bo3ayxa,
pasmepoB chakena, NONHOTbLI TOPEHMS; U3MEPEHUNE
a3pOAMHAMMNYECKOrO CONPOTUBMNEHUS KOTNa, MMApPaBnu4eckoro
COMpPOTUBINEHMS BOAOrPENHOro KOTNa; usMepeHue u
perynupoBaHue ApYrux xapakTepucTuK KoTrnoarperara.

40

OnpeneneHune ocHoBHbIX NoTepb Tenna u KM, daktnyeckomn
TEnnonpou3BoaUTENbHOCTN KOTENbHOro arperaTa, yaenbHoro
pacxoga Tonnuea Ha 1 kan BblpaboTaHHON TennoThl; 0bpaboTka
pe3yrbTaToB UCMbITAHUA N COCTaBNEHNE TEXHUYECKOro oT4eTa.

30

Utoro

100




MpumeyaHue:

[Mpu pacyeTax 3a BbINOMHEHHbIE PEXUMHO-HaNag04Hble UCMNbITaHUA, Koraa 4OoroBopoMm
npegycMmatpmBaeTcd  MNPOMEXYTOYHaa  onnata, pPeKkoMeHOyeTCd  PYKOBOACTBOBATbLCH
npuBeAEeHHON CTPYKTYpoun paboT.

MpunoxeHue 7.3

CTpyKTypa nyckoHanapnouyHbix paborT, otaen 8, pasnen 2

N n.n. CocTtaB nyckoHanago4Hblx paboT MpoueHT oT obLuen
pacueHKn
1 CocTaBneHune nporpammMbl UCNbITAHUI U COrnacoBaHne 30

ee C 3aKa34MKoM; COCTaBJIEHME CXEMbl PacCTaHOBKM
NpnbopoB; MHCTPYKTaX Habnwgarenen.

2 MpoBepka paboTbl NpnbopoB (MAHOMETPbI, TEPMOMETPbI, 50
pacxogoMepsbl, coneMmepsbl 1 T.4.); NpoBeaeHne
pereHepauum unbTPoB ONTUManbHbIMU pacxo4amu
peareHTa; KOHTPOSb XXECTKOCTU XMMOYULLEHHOW BOAbI;
onpeneneHne pacxona BoAbl Ha COBCTBEHHbIE HYXabl
YCTaHOBKM (B3pbIXNieHne, NpUroTosrieHne
pereHepaunoHHbIX PpacTBOPOB, OTMbIBKA (PUSNbTPOB);
onpeageneHne Konnyectaa NnponyLieHHoOW BOAb! 3a
GunbTpOLMKN; onpeneneHne obmMeHHON cnocobHOCTH
KaTUOHUTA; onpefeneHune yaenbHoro pacxoga u
KpenocTu peareHTa; onpeaenieHme CKopocTum
PUnNbTpPOBaHUSA; oueHKa 3PPEKTUBHOCTA U
YCTAHOBIIEHME ONTUMArnbHOrO pexnma pereHepaumi.

3 CocTaBneHne pexxMMmHOn KapTbl 1 TEXHUYECKOro oTveTa. 20

WToro 100

MpumeyaHue.

[Mpn pacyeTax 3a BbINOMIHEHHbIE PEXUMHO-HaNagouHble UCMbITaHUS, Korga 4OroBOpOM
npegycMmatpmBaeTcd  MNPOMEXYTOYHaa  onnarta, pPeKoMeHOyeTCd  PYKOBOACTBOBATbLCA
npuBELEHHON CTPYKTYpon paborT.

HepeBoobGpabaThiBatoLiee o6opyaoBaHue
MpunoxeHue 8.1

CTpyKTypa nycKkoHanapo4Hbix paboT

HanmeHoBaHue aTana pabot Hons, %, B 06wmx
3arparax (pacLeHke)
MogrotoButenbHblie paboThl 10
Hanagka oTaenbHbIX Y3510B 1 MEXaHU3MOB 060pya0BaHMs 20
Myck obopygoBaHus 30
KomnnekcHoe onpoboBaHne obopyaoBaHus 30




3aknymnTenbHble paboThl

10

Utoro

100

Coopy)Keva BOAOCHA0XeHNUA U KaHanusauum

MpunoxeHue 9.1

CTpyKTypa nycKkoHanago4Hbix paboT, otaen 1

aTana

CocTtas paboTt no nepmnogam 1 atanam

lMpoueHT ot
obwunx 3aTpar
(pacueHkn)

11

1.2

1.3

14

15

1.6

1.7

1.8

Mepuop |. MNoarotoBuTenbHbIe PaboThbl

AHann3 TexHonorn4eckom 4YacTu NpoeKTa CoOopyKEH UM
BogocHabxeHus. NpoBegeHne NoBEPOYHbIX pacyeToB. Belgaya
3aKn4eHuns.
O6cnenoBaHne coopyeHuin, 060pyaoBaHNst 1 BbIMOMHEHHbIX
CTPOUTENBHO-MOHTaXHbIX paboT, onpeaeneHne COOTBETCTBUA UX
TeXHNYECKNM TpeboBaHNSAM UHCTPYKLUUIA 3aBOL0B-N3rOTOBUTENEN U
npoekty. CHATUe rabapuToB COopyXeHun. Boigavya 3amedaHui.
CocTasneHne nnaHa opraHm3almmn nyckoHanagoyHblx paboT ¢
YBSI3KOW €ro ¢ rpadpmkomMm npoBeaeHna MOHTaXXHbIMU OpraHM3aunamMm
MHOMBUAYaNbHOro UcnbiTaHnss 06opyaoBaHUS.
MpoBepka obecnevyeHns CoopyXeHN BOOOCHA0XeHNsT peareHTaMmu
1N BCNOMOraTesnbHbIMU OpraHn3aLMoOHHO-TEXHUYECKMMU CpeacTBamMm
B COOTBETCTBMM C NPOEKTOM.
PykoBoacTBO 3arpy3kon (onnbTPOB U KOHTAKTHbIX OCBETUTENEN:
Npon3BOACTBO aHaNM30B UCXOOHbIX 3arpy304HbIX MaTepmnanos,
npocemBaHne 1 OTMbIBKA (PUNbTPYIOLMX MaTepmanos.
CocTasrneHne NHCTPYKUUIW No 3arpy3ke punbTpos. PykoBoACTBO
COPTUPOBKOM W 3arpy3kon nogaepxmBaroLnx n unbTpyoLWwmx
Martepuarnos, NpoBepKa TOSLLNHbI U TOPU3OHTaNbHOCTU
pacnosfioXeHus UNbTPYIOLWMX CNOEB 3arpy3Ku.
MpoBeneHne pabot no aesmHdekumm punbtpos. OdopmneHne
nacnopToB OUIbLTPOB.
BHenpeHne HOBbIX peareHToB; pa3paboTka npeanoxXeHun no
BHEAPEHUIO pe3ynbTaToB UCNbITaHW NabopaTopHOM YCTaHOBKM B
npounsBoacTeo. CoctaBneHne Heobxogmmbix pacyetoB (T30), cxem
N 9CKN3O0B.
Hanagka n HacTpoika BXonocTyo 060pyaoBaHMA U MEXAHM3MOB
COOpPY>XEHUI BOAOCHabXeHNs, NpefyCMOTPEHHbIX NMPOEKTOM.
BhisiBneHne Henonagok u paspaboTka MeponpuaTi No nx
YCTPaHEHMIO, COCTaBfEHNE aKTOB UCMbITAHUN.

Wtoro no | nepuoay

25




Mepuogp Il. Hanago4yHble paboThbl

2.1 | Hanagka o6opyaoBaHUs U COOpPY>XEHUIN BOOOCHAOXEHNS B 20
npouecce NpobHoro nycka. BoisBneHne Henonagok n paspaboTtka
MEpPOMNpPUATUIA MO NX YCTPAHEHMUIO.

2.2 | [NpoBeaeHne NHCTPYKTaxa aKcnnyaTaunoHHOro nepcoHana Ha 2
paboumx mecTtax.

2.3 MpoBeaeHne COBMECTHO C 3aKa3zymMkoM paboT no crneunansHOn 2
obpaboTke obopyagoBaHus U coopyXeHun. CocTaBneHne akToB.

2.4 | KomnnekcHoe onpoboBaHne coopyXeHnn, obopyaoBaHus Ha 21
paboumx pexnmax ¢ Hanagkowm TEXHONOrm4Yeckoro npouecca 6es
nogayn Boabl notpebutenam. CoctaBneHne akta o Havane
TEXHONOMMYECKOM HanagKu.

2.5 | BblBO4 COOpYXEeHU BOOOCHabXeHNs1 Ha MPOEKTHbIN 15
TEXHOMOMMYECKN pexnm paboTbl C nogaden Boabl NoTpebutensm,
ycTonymBas pabota cCoopyXeHusi B Te4eHune 72 4acos.

2.6 PykoBOACTBO M3roTOBMEHMEM Y MOHTaXXOM MOOEPHN3NPOBAHHON 5
YCTaHOBKM MO BHEAPEHUIO HOBbIX peareHToB, ee MycK U Hanagka c
BbIBOOM Ha pacyeTHbI pexum. McnblTaHne peareHTHON YCTaHOBKMU
B HEOOXOANMBIX pexumax, aHanuns n otpaboTka nosyvyeHHbIX
pes3ynbTaToB.

2.7 | CocTaBneHne TeXHONOorM4eckoro pernameHTa paboTbl COOPYXEHUN. 4

2.8 | CocTaBneHne COBMECTHO C 3aKa34yMKOM TEXHUYECKOro akta o6 1
OKOHYaHWKN MYCKOHanago4HbiX paboT ¢ cornacoBaHMEM €ro C
COOTBETCTBYHOLLUMM OpraHamu Hagsopa.

Wtoro no Il nepuoay 70
Mepuogpa lll. CoctaBneHne TeXHUYECKOro oTyeta

3.1 | CocTaBneHne TEXHUYECKOro oT4eTa O BbIMOSTHEHHbIX 5
NycKoHanago4HbIx pabotax ¢ 0600LLeHMeEM pe3ynbTaTos,
BbIBOAAMWN U PEKOMEHZAUNAMMN.

Bcero no nepnogam 100
MpunoxeHue 9.2
CTpyKTypa nycKoHanago4Hbix paboT, otaen 2
N CocTtas paboTt no nepnogam 1 atanam MpoueHT ot
aTana obwmx 3atpar
(pacueHkn)
Mepuop I. MoarotoBuTEenbHbIe paboTbl
1.1 | AHanm3 TEXHOSOrM4YeCcKom HYacTu NpoeKTa COoPY>KEeHUN 5

KaHanusauun. lNpoBeaeHmne NnoBepOYHbIX pacyeToB. Boligaya
3aKINYEHUS N corflacoBaHme ero ¢ COOTBETCTBYHOLLMMU OpraHamu.




1.2

13

14

15

1.6

1.7

O6cnenoBaHme coopyXeHui, 06opyaoBaHnst N BbIMOMHEHHbIX
CTPOUTENBHO-MOHTaXHbIX paboT, onpeaeneHme COOTBETCTBUA UX
TeXHN4YecKknm TpeboBaHNAM UHCTPYKLUUIA 3aBOL0B-U3rOTOBUTENEN U
npoekTy. Buigavya 3amedaHui.
CocTaBrneHune nnaHa opraH1M3aumm nyckoHanagoyHblx paboT ¢
YBSI3KOW €ro ¢ rpacmkom npoBeneHns MOHTaXHbIMU
OpraHM3aumsiMn MHANBMAYaNbLHOro UCMbITaHMsA 060opyaAOBaHMS.
PaspaboTka HeobxogMMbIX AN NPOM3BOACTBA MYCKOHaNag0uHbIX
paboT MeponpusaTUA NO OXpaHe Tpyaa U NPOTUBOMOXKAPHON
©e30nacHOCTM C COrnacoBaHMEM Y 3aKa3dunka u yTBepXKOeHNEM.
lMpoBepka obecnevyeHnsa COOpYKEHUIN KaHannsauum peareHTamm m
BCNOMOraTesnbHbIMWN OpraHM3auMOHHO-TEXHUYECKMMUM CpeacTBaMu B
COOTBETCTBUMN C MPOEKTOM.
YyacTtue B NpoBOAMMOM CTPOUTENBHO-MOHTaXHbIMU
opraHusaumMsMmm nHaMBnayanbHOM UCMNbITaHUM CMOHTUPOBAHHOIO
060pya0BaHMSA 1 COOPYKEHWUNA.
Hanagka v HacTponka BXOSOCTy0 060pyA0BaHMA U MEXaHM3MOB
COOpPY>XEHUI, NPeayCMOTPEHHbIX NPOEKTOM. BbisiBneHne Henonaaok
n paspaboTka MeponpuUATUN MO UX YCTPaHEHUIO, COCTaBIIEHNE aKTOB
NCMbITAHNN.

WTtoro no | nepuoay
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Mepuop Il. HanapoyHble paboTbl

lMyck 1 komnnekcHoe onpoboBaHume.
Hanapgka o6opygoBaHuMsa U COOPYXXEHUIN KaHanM3auum B npowuecce
npobHoro nycka Ha Boge. BoisiBneHne Henonagok n paspaboTtka
MEPONPUATUI MO UX YCTPAHEHMIO.
[MpoBeneHne MHCTPYKTaXxa aKkcnnyaTauMoHHOro nepcoHana Ha
paboymx mecTax.
KomnnekcHoe onpoboBaHne 060pyaoBaHNS U COOPYKEHU Ha
cTo4Hon Boae. CocTaBrieHne akTa 0 Havarne TeEXHONOrnM4eckon
HanagKw.
Hanapgka TeXHONorm4eckoro pexmma.
OTpaboTka pexxMmMoB 1 Hanagka TEXHOMNOrMY4ecKoro npowecca
paboTbl COOPY>XEHUI Ha CTOYHOM BoAe. BhisiBneHne HapyLeHun
TEXHOSOrM4YecKkoro npowecca B pabote COOPY>XEHUN N UX
yCTpaHeHue.
Hanagka nabopaTtopHO-NpoM3BOACTBEHHOIO KOHTPONS. YTOYHEHMEe
rpachmka nabopaTopHO-NPOM3BOACTBEHHOIO KOHTPOSIS MO 00beEMY U
NepuoaNYHOCTH.
CocTaBneHne COBMECTHO C 3aKa34MKOM TEXHMYECKOro akta ob
OKOHYaHWKN NYCKOHanago4HbIX paboT ¢ corfiacoBaHMeEM €ero C
COOTBETCTBYHOLLMMW OpraHamMmmn Hag3opa.

Wtoro no Il nepuoay

15
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20
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60

Mepuop lll. CocTaBneHne TeXHUYECKOro oTyeTa




3.1 | CocTaBneHne TeXHUYECKOro oT4yeTa O BbIMOMHEHHbIX 10
nyckoHanago4vHbix paboTax ¢ pa3paboTkon pekoMeHgauum no
obecneyeHno ycTon4YnBomn paboTbl 1 yNyyLIEHUO YCNOBUN
aKcnnyataummn coopyxeHum ¢ obobLieHmem pesynbTartoB, BbIBOOOB.

Bcero no nepnogam 100

MpunoxeHue 9.3

CTpyKTypa nycKoHanaao4Hbix paboT, otaen 3, pasagen 2

N CocTtaB paboTt no nepmnogam 1 atanam MpoueHT ot
aTana obwux 3aTpat
(pacueHku)

Mepuopg |. MoaroTtoButenbHbIe paboThbl

1.1 BbisiBrneHne ocHaweHHOCTH nabopartopun, npoBepka 10
npaBunbHOCTM 0TOOpa Npob 1 NpomM3BoACTBA aHaNM30B,
cucTemaTtmsayns 1 oLeHka nokasaTenemnm kadectsa MCXOAHON U
OYMLLEHHON BOAbI NO ce30HaM roga. YTouHeHue rpaduka
nabopaTopHO-NPON3BOACTBEHHOrO KOHTPONS.

Wtoro no | nepnoay 10

Mepuop Il. HanapoyHble paboTbl

2.1 | NoaroTtoBka k paboTte nabopartopHoro obopyaoBaHus, npndopos, 10
peakTMBOB, NPUroTOBIEHNE CTaHAAPTHbLIX PacTBOPOB, MOCTPOEHME
rpagyvpoBOYHbIX rpachnKoB 1 pacyeT rpagynpoBOYHOro
KoapbpmumeHTa.

2.2 | OTpaboTka METOAUKN aHANUTUYECKOro KOHTPONSA U NpobHON 20
peareHTHon 0BpaboTkn BoAbl HA haKTUHECKOM UMK
cMoaennpoBaHHOM COCTaBe BoAbl.

2.3 | OBbyyeHune nepcoHana npoM3BoACTBY aHANM30B U NPOBEAEHNIO 5
NPOOHbIX OMNbITOB.

2.4 [MpoBeneHne aHanM3oB 4S5 MPOBEPKM COOTBETCTBUSA NPOEKTY 10
dhakTUYEeCKOro coctaBa BOAbl, Nognexalwien O4UCTKE Unn
OYULLEHHOMN.

2.5 | lNpoBeaeHne BHELLUHEro KOHTPOSIst AOCTOBEPHOCTU BbINMOSMHEHUS 5
aHanuaos.

2.6 MoarotoBka nabopaTtopuu K aTTecTaumm, akkpeantauuu. 30

Wtoro no |l nepuoay 80

Mepuop Ill. CocTaBneHne TeXHMYECKOro otyeTa

3.1 | CocTaBneHne TeEXHNYECKOro oT4eTa O BbINOMHEHHON paboTe C 10
0600LLeHnem pe3ynbLTaToB, BbiIBOAAMM U pEKOMEHAALNAMMN.
Wtoro no lll nepnoay 10




Bcero no nepuogam

| 100

MpunoxeHue 10

lNoka3aTenun yacoBow onnatbl TPyAa paboyux u cneynanmcTos

HanmeHoBaHue npodpeccum paboumx u
cneymanmcToB

CtonmocTb yen.-y, py6.

Pabounn-Hanagunk 3 paspsiga 8,53
Pabounn-Hanag4uk 4 paspsiga 9,62
Pabounn-Hanag4ymk 5 paspsiga 11,09
Pabounn-Hanagunk 6 paspsiga 12,92
ONEeKTPOMOHTaXHUK-Hanag4uk 3 paspsga 8,53
ONEeKTPOMOHTaXHUK-Hanag4uuk 4 paspsga 9,62
ONEeKTPOMOHTaXHUK-Hanag4uuk 5 paspsga 11,09
OJIEKTPOMOHTaXHUK-HaNagyuk 6 paspsaga 12,92
[ MaBHbIN TEXHOSOT 18,33
Beoywmin nHxeHep 16,93
NHxxeHep | kaTeropumn 15,49
NHxxeHep Il kaTeropuu 14,09
NHxxeHep Il kaTeropumn 12,69
NHxxeHep no Hanagke n ucnbltTaHnam | 15,49
KaTeropuu

NHxxeHep no Hanagke n ucneltaHnam |l 14,09
KaTeropum

NHxxeHep no Hanagke n ucnbltaHuam 12,69
KaTeropumu

NHxeHep-xumuK | kaTeropum 15,49
NHxxeHep-xumuk Il kaTeropum 14,09
NHxxeHep-xumuk |l kaTeropum 12,69
MHxxeHep-TennoTexHuk | kateropum 15,49
MHxXeHep-TennoTexHuK Il kateropmm 14,09
NHxxeHep-TennotexHuk Il kateropun 12,69
TexHuk | kaTeropum 10,21
TexHuK no Hanagke v ucnoltaHuam | kateropuu 10,21
TexHuK no Hanaake v ucribitaHmam |l 9,17

Kareropumm




