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TOCYJAPCTBEHHBIE CMETHBIE HOPMATHBBI.
®EJIEPAJLHEIE EJMHWYHLIE PACHEHKHA
HA ITYCKOHAJIAJIOYHBIE PABOTBI

DEPn-2001

IV. llpunoxenns

JJIeKTpoTEXHAMECKHAE YCTPOoicTBa

ITpunoxenwe 1.1

Crpykrypa HycKOHANANOYHBLIX paboT

ond, %, B obmux 3arparax
Oraust pabor Hons, %,
(pacnenke)
ToaroropuTeabHEIE paboTH 10
Hananounsle paboTs!, MPOBOAMMEIE 0 HHAMBUAYANLHEIX HCILITAHWIA 40
TEXHOJIOTHYECKOro 060pyAOBaHAS
Hananoqsnie paGoTsi B NEPHOR HHAMBHIYATHHEIX HCIEITAHMAN TEXHONOTHYECKOTO 30
ofopyaoBanus
Kommnexcroe onpoGoBanne 15
Odopmienne paGodeil H IPHEMO-CAATOTHOMH JOKYMEHTAIMH 5
Hroro 100
IIpunoxenue 1.2
TepmuHbI B onpefeNeRnsd, HCNoab3yeMble B PEPH gacrn 1
TepMun Onpeaenenne
KoMmyTrannoHssiii DJeKTPHYECKHH anmapaT, KOTOPHIM OTKIIOYAETCA TOK HAarpy3Kd HIM CHHMAETCH
ammapart HAlpsDKEHAE NATAONIEH CETH (aBTOMATHYECKMH BHIKITIOYAaTeNb, BEIKIIOYATENH HATPY3KH,
OT/ENMTENb, Pa3heWHATENb, PYOHIBHHK, NMaKeTHRIH BBIKIIOYATEAb, MPEAOXPAHHTENb H
T.IL).
MecTHOE ynipaBnenne ViupasicHHe, TPH KOTOPOM OpraHbl YOpaBlICHHS ¥ KOMMYTalMOBHBIC aNmapaThi
KOHCTPYKTHBHO PacIo/l0XKEHE Ha OHOH NaHEeIH WA HIATE.
JucranmioHHOe Vipasnenue, nmpu KOTOpPOM OpraHBl YHPaBIECHHS M KOMMYTAUMOHHHIC allapaThl
yIpaBlicHHE KOHCTPYKTHBHO PacHoNOXEHE Ha pasTAIHLIX [TAHEIAX HIH IHTaX.
Tlpucoennuenne Broprunas nems ynpaBleHMs, CHIHAIM3aOMH, TPaHCHOPMATOPOB HANpPIKEHHMA M Ap.,

BTOPHYIHOH KOMMYTAIHH

OTPaHAYCHHAA OJHOM IPYNIoi NpeOXpaHUTENEH WM aBTOMATHIECKHM BHIKIIIOYATENEM, a
TaK»Ke BTOPHYHasl LIENb TPaHCHOPMATOPOB TOKA OJTHOr0 Ha3HAUYEHHA (3aUIUTa, H3IMEPECHHE).

IlpucoequreHMe
TIEPBUYHOM KOMMYTAUHU

DnexTpHIecKas nemkh (cGopymopaHiie B NIMHBI) OJHOTO HA3HAUCHWS, HAUMCHOBAHUA M
HaNpAKEeHUA, NPUCOSAWHEHHAA K TIHHAM PaclpelNeNMTeNEHOTO YCTPOMCTRA, reHepatopa,
muTa, cOOpKH H HAXOAAmascs B IpeAeNax EeKTPHIECKOH CTaHIUH, TIOACTAHIINH H T. 1.

ONEKTPHUECKHE MEeNH Pa3sHOro HaNpshKeHHs (He3aBHCHMO OT 4YHCIia) OfHOTO CHIIOBOIO
TpaHchopMaTopa.

Bce KOMMYTamHOHHEIE ammapaThl M IUHHLL, IIOCPEACTBOM KOTOPHIX IMHHA HIM
Tpaxc(OpMaTOp MPUCOEAMHEHE! K PacCpeACIHTENLHOMY YCTPOIMCTBY.

VYuacTok aByx-, TpEX- HIIH YETHPEXIIPOBOJHON NEKTPUIECKOif ceTd

VYerpotictso

COBOKYNIHOCTE 3JEMEHTOB B M3ACIHM, BEIIONHCHHBIX B €IHHOH KOHCTPYKOHUK
(HanpuMep: mxad WIM NaHENs YOPAaBJEHHd, IaHENb PeleHHOM 3anmIATHl, AdYeiika, 670K
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Tepmun

Onpenenenne

MTa=AA H Ap.).
VcrpoiictBo MoXeT HE HUMETh B HM3JCAHM ONPEACNEeHHOro (GyHKIHOHAJLHOTO
Ha3HA9CHHA.

Y9acTox CHTHaITA3aMK

YcTpoiicTBO peanvzalMy CUTHAOB.

JTroGoif 3neMenT HNEeKTpUIECKOl cXeME! (TIOTEHIMOMETD, PE3HCTOP, KOHICHCATOp | Ip.),
3HaUYCHHE MapaMeTpa KOTOporo TpeOyeT PperyiMpoBaHMS COrNAcHO HHCTPYKIMH
TIpEANPUATHA-H3TOTOBHTEIA.

PyHKOHOHATEHAS COBOKYITHOCTD DNIEMCHTOB, BHIIONHAIONMX B CHCTEME aBTOMATUYECKOro YNPABACHUA

rpynmna WM pEryIMpOBaHHA ONpEACIcHHYI0 (QYHKUMIO M He OOLENMHCHHEIX B CIHHYIO
KOHCTPYKIHIO (HaNpAMep: peneiHO-KOHTAaKTOPHAs CXEMa YNpPaBICHHAA JIEKTPOTPHBOAOM,
y3en 3afaBns, y3eN peryifropa, y3eil JHHAMUYECKOH KOMIICHCANWH, Y3€l THHEapH3aluH,
y3en GopMUpPOBaHHS TapaMeTpa onpefieleHHoH GYRKIHORANbHON 3aBHCHMOCTH U Ip.).

Anmapar ynpasiieHHs B PeneitHeid 351eMeHT, BHTIOMHAIONMI GYHKIHIO 3aKaHHI KOOPAHHATEI HIH €€ H3MEHEHHS

COCTaBe peliciHo- IO 33JJaHHOMY 3aKOHY YIIpaBIEHMA (HANpHMEp: KHONKa, KMIOW YOpaBJIcHHS, KOHCYHHIH H

KOHTAKTOpHO#H IyTeBble BHIK/IIOYATENH, KORTAKTOP, MArHHTHEIH ITyCKaTelIb, peiic U T.IL.).

(yHKIHOHANLHOK

TPYIUIEL

Cucrema CHcTeMa aBTOMaTHYECKOTO YIPaRICHHA, B KOTOPOH IeNk YNpaBicHHS B CTATHYECKHX M

aBTOMATHIECKOrO JHHaMMYECKHX peKHMaxX AOCTUTAETCA TOCPEACTBOM ONTHMHA3ALHM 3aMKHYTHIX KOHTYDOB

yIpaBlIeHAA peryIMpoBaHus.
‘| Cacrema COBOKYNHOCTh ~ (QYHKIMOHANBHHIX  IPymn, oOecrnedHBalomMX  aBTOMATHYECKOE
aBTOMAaTHIECKOTO U3MEHEHRNE OHOM MM HECKONBKMX KOOPAHHAT TEXHONOTHYECKOTO OOBEKTAa YNPABICHHA C
peryIApOBaHUA Lenbl0 JOCTIKCHHMS 3aJaHHLIX 3HAYCHWH PEryNHPYEMEIX BEIMIHH KM ONTHMU3AUUHM
ONpE/ICIEHHOT0 KPUTEPHA KadecTBa PEryaHpOBaHHA.

DIneMeHT CHCTEMEL CoctaBRas wacTh CXeMBl, KOTOpas WMEET EAUHYI0 KOHCTPYKIMIO, Da3beMHOE

aBTOMATHYIECKOTO COeMHEHAE, BHIMONHACT B M3IACAMH ONHY WIH HECKONBKO OIpENEelCHHBIX yHKIMA

YTIpaBACHHA HAH (ycmnenue, upeolOpasoBanue, reHepRpOBaHHe, (POPMHpOBAaHHME CHIHANOB) H Tpebyer

perynMpoBaHus TIPOBEPKH Ha CTEH[E HIIH B CHEHHANbLHO cOOpaHHOH cXxeMe Ha COOTBETCTBHE TEXHHYECKHM
YCIOBHAM RITM TPeOOBaHMAM NPeMIIPUATHA-H3TOTOBHTEIIA.

TexHONOTHIECKHIT COBOKYITIROCTh ~ TEXHOJNIOTHIECKOTO W  JJIEKTPOTEXHHYECKOrO 000pyAoBaHWA H

o6bexT PEaTH30BaHHOrO Ha HEM TEXHOJIOTHYECKOro NPOIEcca POH3BOJICTBA.

Texnonorugeckmis CoBOKYImHOCTh, (YHKIMOHANBHO B3aWMOCBA3aHHEIX CpPEACTE TEXHOJIOIHIECKOTO

KOMILIEKC OCHAINCHAA (arperarsl, MEXaRM3MH H Apyroe 060pyRoBaHHe) JUIs BHIIONHECHHS B YCIOBHAX
IPOH3BOJCTBA 3alaHHHIX TEXHONOTMYECKHX IIPOIECCOB H OHEpanHii ¢  HEIBI0
OCYWIECTBICHHAS BCEX CTajuili TONydYcHHS YCTRHOBICHHOIO HPOCKTOM KOJIMYECTBA H
Ka9eCTBa KOHETHOH IPOAYKIHH.

Mexaanzm CoBOKYIIHOCTS IOABWI)KHO COCHHHCHHHIX 4YacTelf, COBepHIAIOINMX IIOX ZAeiicTBHEM
NIPHAOKEHHLIX CHJ 3a/IaHHEIC ABHAKCHUA.

Arperar CoBOKYNIHOCTE HOBYX H 0OoNlee MeXaHM3MOB, paboTalommx B KOMIUIEKCE M
00eCeunBaOMMX 3aRaHHEIH TEXHONOIAYECKH MPOLECC NPOU3BOACTBA.

VYyacrok COBOKYNHOCTE MEX4aHM3MOB HIH 3NCKTPHIECKHX YCTPOHCIB, CBS3aHHBIX ENMHBIM

AHCOETYEPCKOTO TEXHOJIOTHISCKHM IHKIIOM B ofmmieit cxeMoii yrpasieams.

yupaBIecHUS

Hcnpiranue Ilpanoxenme TOkAa HIH HanpsmkeHHA K OObekTy Ha Bpems HCIBITaHREA,
pernaMesTHpyeMoe HOPMATHBHEIM ZOKYMEHTOM.

OO1BeKT HCTIBITAHHS He3zaBHcHMas TOKOBEIymad YacTh kKabels, MHOIpPOBOa, ammapara, TpaachopMaropa,
TeHepaTopa, NEKTPOABUIATeNS H APYTAX YCTPOHCTB.

KabenpHas mpoxoaxa Toxonporonsamee ycTpolicTBO, NpeAHASHAICHHOS MIA IEpeJasTd  3NCKTPHIECKOMH

SHEPTHHM MOCPESACTBOM CHCOHANLHEIX CHIOBHIX H KOHTPONLHEIX Kabeneli depes
repMeTHYECKHE TOMENICHHA WM NJIOTHEIC OOKCH ATOMHBIX 3/feKTPOCTAHIIMIA.
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ABTOMaT}BllpOBIlHﬂble CHCTEMbI YIpaBJCHHA
TIpunoxenne 2.1

Kateropus TeXHHIeCKOH CJIOXHOCTH CHCTEM, HX XAPAKTEPHCTHKH H KodpbuunenTn: (1acre 2 oren 1)

Kareropus Kosdpnmuent

TEXHHIECKOH
CHOKHOCTH XapaxTepucerika chcTeMss (CTpykTypa u coctas KIITC wim KTC) CHOKHOCTH
CHCTEMBI

CHCTEMEL

OxnHOYpOBHEBBIE HH(OPMAIHOHHEIE, YIPaBIAIoNIHe, HHPOPMaNHOHHO-YTIPaBIAIOIIHE
CHCTEMBI, OTIHYAIOMKUECS TeM, IT0 B KadecTBe KOMIIOHeHTOB KTC mns BINONHEHUS

I ¢yHkmi cbopa, mepepabork, oToGpakeHNs U XpaHEeHAS HHOOPMALHH A Bugaﬁorxn
KOMaH[ YIpaBleHHNS HCHONB3YIOTCA H3MEPHTEIBHEIE H PETYIHpPYIOMUe YCTpoiicTra,
9IEKTPOMArHUTHBIE, TIOMYIPOBOAHUKOBEIE H APYIHE KOMIIOHEHTE], CHTHAJIBHAX
apMaTypa H T.1I. IPHGOPHOro WM ANNAPATHOTO THIIOB HCIIONHCHUA.

OanoypoBHEBHE HHPOPMAUHOHHKIE, YIIPABJIAIONIME, HHPOPMAIMOHHO-YTIPaBIAIONHE
CHCTEMEI, OTIUYAIONIMECH TeM, YTO B kKauecTBe koMnoHeHToB KIITC 115 BHMOMHEHYS
¢dbyHxumit cGopa, nepepaboTku, oTOGpakeHH H XpaHeHHA KHPOPMAAM ¥ BHPaGoTKH
KOMaHJ{ yIIpaBJICHUA HCIONB3YITCA NPOrpaMMHpYEMBIE JIOTHICCKAE KOHTPOIDIEPH
(PLC), ycrpoiicTBa BHYTPHCHCTEMHO CBA3H, MHKPOIPOLECCOPHEIE HETepdeiich
onepatopa (naHenu orobpaxenus).

OIHOYpOBHEBEIE CHCTEMEI C aBTOMAaTHIECKAM PEXHMOM KOCBEHHOTO HIIH PAMOro
(HeniocpencTBEHHOr0) HH$poBOro (1HppPO-aHATOTOBOTO) YIIPaBIICHHS C
HCTIONE30BaHIEM O00bEKTHO-OPHEHTAPOBAHHLIX KOHTPOILIEPOR € TIPOrPaMMHPOBAHHEM
I NapaMeTpoB HACTPOeK, Al GYHKIMOHMPOBAHKA KOTOPEIX He TpeGyerca paspaboTin 1,313
npoextaoro MO u I10.

NudopManvoHHEIE, YIPABILIOMHAE, HHGOPMAIHOHHO-YTIPABIAIONIHE CHCTEMEL, B
KOTOpHIX cocTaB H crpykrypa KTC cooTBeTCTBYIOT TpeGOBaHUAM, YCTAHOBICHHEIM IS
OTHECCHHA CHCTEM K I KaTeropus coxHOCTH H B KOTOPHIX B KAYECTBE KaHATIOB CBA3H
HCIIONB3YIOTCA BOJIOKOHHO-ONTHYECKHE CHCTEMH Nepeaaur undopMaumy (BOCITH).

CucTeMB H3MEpeHns M (M) aBTOMaTHIECKOTO PEryJINpoBaHyi XHMHIECKOro COCTaBa
U QMIMIECKNX CBOMCTB BEIECTRA.

H3meprTenbHbIe CHCTEME! (H3MEPHTEILHEIC KAHAK), IS KOTOPHX Heo0XoAMa no
MPOEKTY METPOIIOTHYECKas aTTecTamus (KanuOpoBKa).

MmAoroypoBHeBbI€ pacnpeierieHHbE HHGOPMALMOHHKIE, YIPABIAIOIIHE,
HH(OPMAIMOHHO-YTIpaBJIAIONINe CHCTEMEI, B KOTOPHIX cocTas B crpykrypa KIITC
JIOKATLHOTO YPOBHS COOTBETCTBYIOT TpeGOBAHMAM, YCTAHORICHHEIM JUIA OTHECERHS
cHCTeME! K I1-0if KaTeropyH CloXHOCTH H B KOTOPHIX JUIA OPTraHA3aHHA NOCICIYIOMIX
YPOBHEH ynpaBieHHs HCoIbL3yroTea nponeccosule (PCS) mmm oneparopekue (OS)
CTAaHIINH, peanH30BaHHLIE Ha Ga3e npodneMBo-opueHTHpoBaHBOro 110, cBA3aHHEIC

m MeXIY co0oH | ¢ TOKATLHEIM YPOBHEM YHIPaBICHU NOCPEACTBOM NOKAIBHEIX 1,566
BHYUCIUTENBHEIX CETEH.

HndopMaipoRHble, YIpaBIomue, HHGOPMAIMOHHO — YIIPABNAIONIHE CHCTEMEL, B
KOTOpEIX cocTag H crpykrypa KIITC (KTC) coorsercTRyeT TpebGoBaHHaM,
YCTaHOBIICHHBIM 74 OTHeceHUs cHcteM K I kaTeropum c10XHOCTH U B KOTOPBIX B
KadecTBE KAHAJIOB CBS3H HCTIONE3YIOTCA BONOKOHHO-ONTHYCCKHE CHCTEMHE! Mepcayn

uapopManyy (BOCITH).

TIpnmeaanns:
1. Cucremsl II 1 III kaTeropuy TexHEYECKOH CIOXHOCTH MOTYT HMETh OJ{MH WIH HECKOJIBLKO NPASHAKOB, NIPUBCACHHEIX B
KayecTBe XapaKTEepUCTHKH CHCTEMEL

2. B ToM ciydae, €CH CHOXKHAA CHCTEMa COACPAKUT B CBOEM COCTaBE CACTEME! (IOACHCTEMH), 110 CTPYKTYPE H COCTaBY
KIITC wma KTC oTHOCHAMEIE K pa3HEIM KaTErOPHIM TEXHWYCCKOH CIOXHOCTH, KO3(Q(PHUMCHT CIOKHOCTH TAKOH CHCTEMEI
paccauThIBaeTca cornacuo n. 2.2. Ucuncnenuii o6beMoB pabor.
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Ipunoxenne 2.2

YcaosHbie 0603Ha9¢HHSA KOJHYECTBA KAHANOB (MacTh 2 orgen 1)

Vcnopaoe 0003HAYEHHE HammMenoBaHMe

K KomruecTBo HubOpMANMOHEEIX aHATOTOBEIX KaHAJIOB
K} KonngecTBo HHMGOPMALMOHHKNX JUCKPETHBIX KaHAJIOB
K; KommaecTBo KaHANOB yTIPaBCHHA aHAJOTOBBIX
K; KonngecTBo KaHAIOB YIIPaBIeHUs JHCKPETHBIX

K:ﬁm O6mee xomuaecTBO NMHGOPMALMOHHEIX aHATOTOBEIX H JAHCKPETHEIX KaHAJIOB

](‘;,5"‘ OO6mee KOMHYECTBO KAHATOB YIPaB/IeHHA aHATOTOBLIX H JHCKPETHEIX

Koo = (Roﬁm + Koﬁm) Of1ee XOIAYECTBO KaHANOB HHGOpMAIMOKHEIX H YIIPaRJICHNUA aHAJOTOBBIX H
H Y JHCKPETHRIX

Tpunoxenne 2.3

KoadpunueHT «MeTposorndeckoil c10XKHOCTH» CHCTEMEI (9acTh 2 oraen 1)

XapaxrtepucTrka $HakTopoB
paKTep axrop Koadurmenr
«MeTponornaeckoif cnoxHocTH» (M) cHcTeMBI OGo3HaueHNE "
Ne «METPONOrHIecKoi
ILIL H3MepHTeNbHEIS Mpeo6pa3oBaTenH (IaTYAKK) B H3MEPHTELHEIE i} KOMHECTBA | & KHOCTH» CHCTEME
npuGOopH! H T.II., pafoTalonue B yCNOBHAX HOPMATLHON OKpykatomeii n | XaHAIOB ™M)
TEXHOIIOTHYECKOH CpeIbl, KINacC TOTHOCTH:
a
1 HEXe Wid paseH 1,0 Kom, 1
2 Hrxe 0,2 1 Bemre 1,0 K* 1,14
» aM, >
0 K* 1
3 BHINIE 1M paBeH 0,2 M, 51
IIpumeuanne.

Ecnu B CACTEME HMEIOTCA M3MepUTEIhbHHE Npeobpa3oBaTe/i (IATYHKM) M H3MEPHTEABHLIE NMPHOOPHI, OTHOCHMBIC K
PpasHBIM KJ1accaM TOYHOCTH, kodgduimenT M paccuuthiBaeTcs mo dopmyne:

M=(1+0,14xK>,, :K3)x(1+0,51xK5, :K3),

roe:
K; = K:M, +K:M, +K:M, .

@

“4.1)

IIpunoxenne 2.4

KoappunneHT «pasBaTocTH nHGopMANHOBHLIX GYRKIHID cucTeMbl (9acTh 2 oTaen 1)

06 Koadpmment
03HAUYCHHE
Ne XapaxtepHcTHKA (PaKTOPOB «PA3BHTOCTH HHPOPMALMONHEIX KOMAECTRA «pa3BUTOCTH
n.IL byaxuuiny () cucTeME KAHANOB HHOOPMaNHOHHEIX
byaximii» cacrems (H)
INapamrensHbie WK DEHTPAIW30BaHHEIC KOHTPOIL H H3MEPERUE .
1 |mapaMeTpoB COCTOAHMA TEXHONOTHICCKOTO 00BEKTa yIIpaBICHHA K: l;: 1

(TOVY).

To xe, uro 1 no n.1, BKIOYad apXuBEPOBaHHE, JOKYMERTHPOBAHHE
JAAHHBIX, COCTAaBJICHHE ABapHIHLIX H IPOW3BOACTBEHHNX (CMEHHEIX,

2 | CYTO9HBIX H T.I1.) pallOPTOB, IPEJICTABICHAE TPECHAOB NIapaMETPOB, K:';'l" 1,51
KOCBEHHOC H3MEpeHHE (BEMHCICHHAE) OT/ACIBHEX KOMIUICKCHEIX :
nokasarenecii pyaxnuonuposanus TOY.

Apamm3 H 0600ImeHHas OIEAK2 COCTOSHMA IPONECCa B LEIOM 10 Er0
3  |mozmema (pacno3HaBaHHWe CHTYAHWH, JHATHOCTHKA ABAPHIAHBIX 1(26“": 2,03
COCTOAHHH, IIOMCK «Y3KOI'0» MECTa, IIPOTHO3 X0Ja Hponecca).
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HpaMeuanne.

EcnM cAcreMa HMeeT pasHEIE XapaKTEPHCTHKH «pPa3BHTOCTH MH(OPMANHOHHBIX ¢yHKuMID, kodpdumment U
paccauTEIBaeTcs no dopMyne:

H=(1+051x% K:‘,;: K™= (1+1,03% R:“,;: K,

rue:

ofm __ grobm o6m o6m
Ku - Kuﬂ, +K||ll, +KIK3; (5.1)

&)

Hpunoxenne 2.5

Ko} HIHeRT «PAIBHTOCTH YHpaBasomAx GysKoni» (wacre 2 oraen 1

Koaddamment
O6o3Hagenud «pa3BATOCTH

Ne | Xapakrepucrra $aKTOPOB (PasBHTOCTH ynpasisionpix pyrsuity (V) |~ o YIPAaBIAIOMKX

TLIL CHCTEMBI .
KaHaluoB | GyHKuHiD CHCTEMBI
4]

OnHOKOHTYpHOE ABTOMAaTHIeCcKoe perynHposanue (AP) nin

1 |aBTOMaTHYeckoe OXBOTAKTHOE JOTHUECKOE YNpaBieHHE (ePeKIIOYCHA, K;ﬁ‘?‘ 1
ONOKMPOBKH H T.IL.). '
Kackanroe u (is) nporpamMMHuoe AP wii aBTOMaTHYecKoe POrpaMMHOe

2 | norugeckoe ynpaenenne (ATUIY) no «xecTROMY» IHKITY, MEOTOCBA3HOE K‘;sg 1,61

AP nmm ATLTY no Uity ¢ pa3BeTBICHUSAMM,
Vnpasnenne G5ICTPONPOTEKAIONIHMH TIPOTIECCAMH B aBAPAHHEIX YCIOBHAX
KM YIpaBICHHAE C ajanTanueii (caMoobydeHneM H H3MEHEHHEM
3 |anropHTMOB M MapaMETPOB CHCTEM) MM ONTHMANBHOE YIipasnenue (OY) K(;Gym 2,39
YCTaHOBMBIIHMHCA peXxHMaMi (B cTatike), OV nepeXoXHEIMU :
TPOHECCAMH HITH TPOLIECCOM B IENOM (ONTHMH3AHMA B AHHAMHKC).
IIpumeqanns.
Ecmn cucreMa WMeeT pa3sHEIE XapaKTEPUCTHKM «Pa3sBHTOCTH YNpPaBIMOmMHX QyHKmmi», Koodppumuent YV
paccaMTEIBaeTCA o hopmyae:

V=(1+0,61x K3 s Ky ™)x (1 +1,39x K3 : K3™);

? (7)

rae:
obm __ yrofm obm obm
K)’ - Kyyl +Kyy’ +Ryy’ s

(7.1)

IIpanoxenue 2.6

CTpYKTYpa mMycKoHAJAXOTHLIX pabor (JacTh 2 oTaen 1

e Haumenoranue 3tanos ITHP Hons 5 obmeti cronmocTd
NI pabor, %

1 Hoxaroroputemsane pabotr, nposepka IITC (TIC): 25

B T.4. MOATOTOBATENEHKE paboTH 10

2 |ABTOHOMHAA HANAKA CHCTEM 55

3 |KoMmiexcHas HaNafka CHCTEM 20

4 |Bcero 100
Mpumegannsa:

1. ConeprkaHue 3TanoB BHONHEHHS paboT cootBercTByer 1. 1.2.4. obmmx nonoxennii EPn.

2. B ToM city9ae, eci 3aKa39mK OPABIEKAET A4 BHIOIHEHNA MyCKOHANAJ0YHEIX paGoT No NMporpaMMHO-TEXHHYECKHM
CpefiCTBAM ONHY OpPraHM3alMio (HarpuMep, pa3paloTIHKa NPOeKTa HIHM TIPOM3BOAWTENS OOGOPYNOBAHHA, HMMEHOLIHMX
COOTBCTCTBYIOIHC JIMOCH3MM Ha BBINONHCHHC ITyCKOHAJNIAJIOYHHIX PaboT), a 10 TEXHWYCCKMM CpEACTBaM — APYLYIO
MYCKOBAJNAZAOYHYIO0 OpTaHW3aIIHIO, pacnipefieficHue 00beMOB BEIONHAEMEIX HMH paboT (B pamkax obmel cromMoctr paGor
0 CHCTEME), B TOM 4HCJIE 110 3TaNaM B NPHIOKEHAN 2.6, MPOM3BOXHUTCA, IO COTJIACOBAHHIO C 3aKa3YUKOM, ¢ y4eToM obmero
KOJIMIECTBA KaRanos, orHocuMeix k IITC u TC.



®EPn-2001. HpuanoxeHus

Hpunoxerne 2.7

T'pynnsi xanajnes (dacrth 2 oraen 1)

VenosaOE 0603HaYCHAC
TPYIIbI KAHAIOB

CoaepixaHnAe TPYIILI KAHAIOB

KIITC—TOY
(KTC)

a )
Kanansi ynpasineHns aHaJOTOBHE H JUCKPETHHIE ( Ya Yy nepeynaId
ynpasnstomux Bozaeiicrsri o1 KITTC (KTC) ra TOY. Yucno kaHalioB ynpapieHAsL
OTIpeJieIseTcs M0 KOJIHIECTRY UCTIONHHTENLHEIX MEXaHH3MOB: MEMOpaHHEHX,
NIOPIIHEBHX, 3MEKTPAYECKHX OJHO~ H MEOTOOGOPOTHEIX, O3 BHTaTEILHEIX
(OTCEYHBIX) ¥ T.1II.

TOY—KITC
(KTC)

KX K2
Kananu ananoroeste u JuckperERle HHQopMamuorHue ( ¥ w~ H)
mpeobpazopanud HHGOPMATHH (MAPAMETPOB), MOCTYIAIoNmEH OT TEXHOIOTHIECKOrO
obbexTa ynpasnenus (TOY) sa KIITC (KTC). Yncno xaHAIOB ONpeacnseTcs
KONHYIECTBOM H3MEPHTENBHEIX ipeobpa3zoBaTereii, KORTAKTHBIX H GECKOHTAKTHRIX
CHTHANM3aTOPOB, AATIAKOB OJIOXKEHAA H COCTOAHAA 000pYIOBAHHA, KOHSYHEIX B
NYTEBHIX BHIKJIIOYATENEH H T.11. TP 3TOM KOMOHHAPOBaHHEIH HaT4RK
noxapooxpanroi carsamamud (II0C) yIaThBaeTCs Kak OXAH AUCKPETHLIH KaHaNI,

On—KIITC
(XTC)

a x

Kanmans anaiorossie B THCKPETHEIE HHPOPMAIHOHHEIC (Kll | K“ )
HCTIoNMb3yeMEle oneparopoM (Om) mng ro3aeficTeus Ha KIITC (KTC).

UHCII0 KaHAIOB ONpPEeAENAeTCA KOMHIECTBOM OPraHoB BO3ACHCTBHA, HCTIONB3YEMEIX
onepaTopoM (KHOIKH, KITFO9H, 3aaTINKHA YIPABNCHHA H T.I.) VIS PeUTH3AIMH
GYHKIMOHMPOBAHUA CHCTEMEI B PEXHUMaX aBTOMATHIHPOBAHHOTO
(aBTOMaTHIECKOT0) ¥ PYYHOrO AMCTAHIHOHHOrO YIPABICHHA HCIIONBHTEIbHEMH
MeXaHn3MaMH 6e3 ydera B KauecTBe KaHaoB opraHos Bosaeiicteus KITTC (KTC),
HCIOIb3YEMBIX [JI8 HACTPOCIHEIX H AHEIX BCIIOMOraTeMLHEIX QYHKIWI (kpoMe
YIIpaBlieHHs). KJIABAATYpa TEPMHHATBHEIX YCTPOICTB HHGOPMAMOHHO-
ynpaBasomMx Tabno, KHONKH, HEPeKMoYaTeny | T.1., aHeneH
MHOTrOOYHKIMOHANBHEX MM MHOTOKaHANLHEIX PHGOpoB nyibToB KoHTpois [10C
H T.1., a TAKXKE BEIKIIOYATEIIH HAPOKCHHS, INIaBKHE MIPEAOXPAHATEH H HHBIE
BCIIOMOTATENbHbIE OPraHb! BO3ACHCTBAA BHIIEYKa3aHHEIX H APYTHX TEXHAICCKAX
CpEJICTB, HANIAOKa KOTOpHIX yuTeHa pacneHkamu OEPn qactu 2.

KIITC—On
(KTC)

a a
KaHak! aHanoroBsle ¥ JHCKPETHRIE (K" " K" ) oTo6paxennd HH$pOpMalHH,
nocrynatoneit ot KIITC (KTC) x On npu onpeieIeHHH YHCIa KAHAJIOB CHCTEMBI HE
YYHTHIBAIOTCA, 332 HCKIIOYEHHEM CITydacB, KOT[la HPOEKTOM IIPEXYCMOTPEHO
oro0paxeHHre OJHMX ¥ TEX K€ TEXHOIOTHYECKHX [apaMeTpoB (COCTOSHHA
obopynopaHus) Oonee 4eM Ha OIHOM TEPMHHAIBHOM YCTpolCTBE (MOHUTOD,
NpHATEp, uHTepdelicHas naHens, HHGopMaiiHoHHoe Tabno u T.1m.). Hananka
orobpaxxeHuii HHGOpMAUX Ha IEPBOM TEPMHHANTBHOM YcTpoiicTBe yuteHa PEPn
YacTH 2.
B aToMm cnyqae, npy oro6paxxernm WHGOPMALTHE Ha KaXKIOM TEPMHHATEHOM
" K2 K2
yCTpoHCTBE CBepX IEPBOro, oTo0paxaeMule apaMeTpel ( B u = H ) yyUTHIBAIOTCA
a KJI
B ¢ koaddumuertom 0,025, B ¢ xoaddunuentom 0,01.
He YYHTBIBAIOTCA B Ka9CCTBC KAHAJIOB HHIMKATOPH (naum.x, CBCTOAHOABI H T.]I.)
COCTOSHIA K TIOJIOMKEHUA, BCTPOCHHEIE B H3MEPHATENbHEIE peoOpa3oBaTesy
(RaTYHKK), KOHTAKTEHE HIA G6ECKOHTAKTHHIE CHTHATH3aTOPH, KHOMKH, KITIOYH
YIIpaBleHUA, NEPEKMOIATENH, 2 TARKE HHAHKATOPHl HANMYNA HAaPAKECHAA
TIpHOOPOB, PErHCTPaTOPOB, TEPMHHANBHEIX YCTPOHCTB IMUTOB, MTYJLTOB H T.II.,
Hallaaka koropsix yareHa ®EPn wactu 2.
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Ne | Vcnosroe 0603HaYCHHE Conepatiie TPyTITH KaHATIOB
0.1 TPYyIIH KaHaIoB
5 Kanans cB#3u (B3aHMOJICHCTBHA) aHANIOTOBBIE H AUCKPETHEIE HHOOPMALMOHHAKIE
a I
(K* u K¥) co cMeXHHIMH CHCTEMaMH, BHITIONHEHHHIMH TI0 OTIEABHEIM MPOSKTaM.
«YUHTEIBaeTCS KOMMYECTBO DH3AYECKUX KAHANOB, TI0 KOTOPLIM NEpeNaloTca CHrHa-
JBl CBASH (B3amdoneiicmnx) CO CMCXKHBIMHA CHCTCMaMHA! AUCKPCTHBIC — KOHTAKTHLIC
CMC ¥ GEeCKONTAKTHEIE NOCTOSHHOTO M IEPEMEHHOIO TOKA (38 HCKIIIOMEHUEM KOJHPOBAH-

Nel,Ne2,..., Nei

HBIX) M aHANOTOBEIE CHTHANBI, 3HAYEHAS KOTOPHX ONPEACTAIOTCA B HENpPEPHIBHOH
mKane, a take, B Hemix ®EPn wactr 2, xogppoBaHHEE (HMIYIBCHRIC ¥ DH(pPO-
BBIC)». Pazmiynbic BB HAalPMOKEHUA NEKTPOTEXHUYECKOH CHCTEMEL, HCIIONB3Ye-
MBI€ B KaueCTBE HCTOYHHKOB NuTaHHA obopyaoBanus ACY TII (mmtsl, myasTel,
HCTIONHUTEILHEIE MEXaHW3MBI, Tpeo0pa3oBaTeMd HHGOPMAIMH, TEPMHHAIBHEIE
YCTPOHCTBA H T. 1.} B KaueCTBE KaHANOB CBA3M (B3aHMOAEHCTBMSA) CO CMEXHHIMH
CHCTEMAaMH He YYHTHIBAIOTCS.




01

CXEMA ABTOMATH3UPOBAHHOT'O TEXHOJTOT'HYECKOI'O KOMILIEKCA (ATK)

TexHOMOTHIECKHI
00BEKT YIPaBICHMS

(Toy)

TOV—KTC

KoMmmuieke mporpaMmuo-texuudeckux cpencts (KIITC)
M KoMIieke Texauueckux cpeacte (KTC)

K, K%

WsmepurensHele
npeoGpa3oBaTeH, KOHTAKTHEIE
1 GECKOHTAKTHEIE
CHUTHAJIN3aTOPbI, JATIHKH
TTOJOXKEHUS U COCTOAHNS
060pyOBaHHS, KOHETHBIE 1
IyTEBHIE BBIKIIIONATE/H U T.11.

Jlamms1, Tabno,
TMOKa3BIBAIOIIHE H
PETHCTPHPYIOLIHE

TpHOOpHI,
TEPMHUHAIILHbIE
ycTpoicTsa
0TOGpaXKenHs

uH(pOpPMALMH U T.I.

. Perynupytomme
oprans! (PO)

d—

KTC Mexanu3mei
HCIIOTHUTENBHEIE
MeMOpaHHEIe,
nopumem,le, OJHO
H
MHOro0O0pOTHEIC,
OTCEYEHbIE U T.I1.

TOY «KIITC
(KTC)

Ka)’ ’ Klly

HcnonuurenpHsie yerpoiictsa (UY)

Kuonku, xmo4n,
TiepeKITIoYaTey,
3a[ATIHNKHY,
perymsTopsl, PC,
PCL,PCS,0S "
T.IL

a a
Ko, K R CMmexnan
cucrema M 1
KIITC (KTC)>CMC Nel |y yecrpotexnmuec
KHMe ycTpoHcTBa
Klu R Kﬂ" (BY)
K%, K%
> CMmexnasn
KIITC (KTC)«»CmC Ne2 cmerema Ne 2
K.l ’ Kﬂl
K, K
KIITC (KTC)—On Yenonex —
K, K%, oneparop (On)
KIITC (KTC)«—On
K’H 9 Knl
> CmexHan
KITTC (KTC)CMCNe. i | omorenta N i
K', K

§°7 sHH¥Orud[]

EHHONXOIHAI] *1007-UddD
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Tpunoxenne 2.9

Kareropun cnoxsocTn AC, YINTHB2I0OIIHE KoJEYecTBO GYHKUM nporpaMMuoro obecneaenns AC
(qacts 2 oTaen 2)

Komagectro dpynxnmii AC Kateropns cioxnoctr
cB. 170 10 I
cB. 10 no 49 I
cB. 49 10 99 11
cB. 99 v

Tpunoxenuwe 2.10

Ko3¢duunenTsl, yYIHTHIBaIOIMNRE KOJHIECTBO YAaIEHALIX 00hekToB pasMemenns AC (uacts 2 ornen 2)

KonwaecTBo TEPPHTOpHANLHO YAANCHHEEX 00LEKTOB PasMeICHNs Koaddpunuenr
AC
2 1,17
3 1,24
4 1,29
cB. 4 1,31

TIprnoxenue 2.11

Koydoumuentsl, yaursisawine ocodeanocrn sumoaaeans ITHP AC

Howmep TaGmms

MNe . Haumenosanne (pacuerar) Koapdumenr

1 Hamrune RAIMBHAYAILHEX BHEITHUX aKKyMYJIATOPHEX 02-02-004, 1.08
HCTOYHMKOB ABAPHMIHOTO [THTAHMA. 02-02-005 ’

' 5 Brmonuenne [THP npn TexHRrYeckoM PYKOBOJICTBE Mied- 02-02-006, 0.8
TIepCOHaNa npenpuaTHii msrotopureneit AC. 02-02-007 -
Orxasoycroituussie AC. B cirygae seinomaesns ITHP Ha

3 BEIUCIUTENEHEX KOMIUIEKCAX, HMEIOMMX KIaccuduraim- 02-02-004, 11
OHHBIK IIPH3HAK CJIOAKHOCTH KaK OTKA30yCTOHIHBLIC KOM- 02-02-007 ’
TUIEKCHL.

Karacrpodoycroiiunssie AC. B cmygae punonsenns ITHP

4 Ha BEMHUCIMTENBHEIX KOMIIEKCAX, HMEIOMMX KnaccH(uKa- 02-02-004, 14
LMOHHHII IPH3HAK CIIOXKHOCTH KaK KaTacTpoQOyCcTOHTUREE 02-02-007 ’
KOMILIEKCHL.

5 IIpy OBTOPHOM IPOBEACHHH TIPENBAPATENBELIX HCIIBITA- 02-02-006 0.6
HR# ocite MogepHu3anuu AC, ’
Kosdpdumuent yaera apxurexrypsl AC, yauTsIBarommit
ocoberHoCTH BrIoTHeHHa [THP:

6 -1 ITHP AC, rcnons3yronux aByx H Gosee nponeccop- 02-02-001 12
HEII1 cepBep Ha Gase m06oil apXHTEKTYPH; ) ’
-ana ITHP AC, Acnons3yompx KiacTep cepBepoB Ha 6ase 1.4
moboii apXHTEKTYPHL. ’

7 Koa¢pduumenr ygeta apXHTEKTYPEI AC - gna TTHP AC, 02-02-001 (*) 1,13
BHIIOJTHEHHEIX Ha cepBepax Risc-apXWTeKTYpHL.

(*) cymmapHo-101€B0it KoaddHUHEHT

11
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TIpumoxenne 2.12

TepMUHBGI H oIpeAeleHAN, Henoah3yemble B ®EPH yacrn 2

AC

VYcosHOE
Tepmun obo3Have Onpenencnne
HHe
1. CrcreMa, cocTofiias U3 EPCOHaNa H KOMIUIEKCA CPEJCTB aBTOMATH3AlHU €ro
OEATENBHOCTH, peammsylomas HHGOPMAUHOHHYIO TEXHONOTHIO BHINOIHECHHA
ABTOMaTH3UPOBaHRAA AC YCTAaHOBJICHHBIX QyHKIMH.
cHCTeMa 2. COBOKYMHOCTE MATEMATHICCKHX U TEXHHYECKHMX CPENCTB, METONOB H IIPHEMOB,
KOTOpHIE HCHOMB3YIOTCH JIA 0o0nerdeHAd H YCKOPSHHA PEINCHHA TPYHOEMKHX
3aJa4, CBA3aHHHX C 00paboTKoi HHbOpMaIMH.
}c\:czzl;{‘zmnpon:::? ABTOMaTH3APOBaHHAA CHCTEMA, ofeceunBaromas paﬁozy o0BeKTa 3a cYer
Texnonomq} ]ecxma ACY TII COOTBETCTRYIOMETO BHI60pa YIIpaBIAromHX BO3ACHCTBRIL Ha OCHOBE HCIIONb30BaHHA
————— o6paGoTanHoil mEdopMarmH 0 cocToaHHM 00BEKTa.
i‘:{aﬁzm?:mw ATK COBOKYIIHOCTE COBMECTHO tl)yﬂmmgﬂnpymmmc TEXHONOIHYIECKOro obbekTa
KOMILICKC ynpaenesns (TOY) u ynpagnszomeii um ACY TIL
':ma:::::;"fm Pexxam srmonmenns pynxuma ACY TT1, mpu KoTOpOM KOMIINEKC CPeACTB
— _ apromatuzanad ACY TII asroMaTigecKH H3MEHAET YCTaHOBKH H (H/IH) NapaMeTPH
yrpasi HaCTpPOHKA CHCTEM JIOKaNbHOIH aBTOMaTHKH TEXHOJIOTHYECKOro 00bekTa
BHIIONHCHHH PYHKIHYU
ACY TII YIpaBICHAS.
 ABTOMaTHYECKHH
PEXHUM NPAMOro
;:?:g:gfgi:;‘;ﬂom) Pexxnv Bamonsenns Gynkman ACY TIL, nmpu KOTOpOM KOMILIEKC CpPeCTB
AHATOTO-UHbPOROTO) __ {asromaruzanun ACY TII pripabaTeiBacT H pealH3yeT YOPaBILIONIHE BO3ACHCTBHA
HENOCPEACTBEHHO HA HCIIOTHATELHEE MEXaHA3MBl TEXHOIOTHYECKOT0 06beKTa
yTIpaBJICHAA IPA -
BBEOIOTHCHUH YT
YIpaBIIIOMeH
dyraxym ACY TIH
IABTOHOMHas Hanajika AH IIponecc mpuseeHAs B COOTBETCTBHE ¢ AokyMmeHTanuei Ha [THP ¢ynxumiit AC B

11€JIOM, MX KOJIMYECTBEHHBIX M (WIH) KaueCTBEHHBIX XapaKTEPHCTHK.

Ba3onas — CosoxynHocTs ¢yukumii [0, ofycnosieHHas TpeGOBAHHAMU TPOEKTHHIX

xoHpurypauus [10 pemeHHi.

[bazoBas  HacTpoiika — HNponecc npusenerus IO B 6a30By10 KOHPHTYpaLAIO.

10

— H3mepuTenpHEle yeTpoiicTRa, OpefHasHadeHHbIE 1A NOIydIeEHs HHPOPMALIHH O

COCTOSHHH IpoIecca, MpeiHa3Ha9eHHBIE IS BEIPaGOTKH CHTHANA, HECYIIero
H3MEpHTENBHYI0 HHOPMAIHMIO KaK B opMe, ZOCTYIHOM LA HENOCPeACTBERHOTO
BOCTIpHATHS OIEPaTopoM (H3MepHTenbHRE NPHOOPE), Tak U B GopmMe, IpHTogHOH
s ucnions3osamt B ACY TII ¢ nensio nepenauu ¥ () nnpeoSpa3oBaEss,

MsMepuTenbELIH 00paGoTk M XpaHeHWA, HO He NOANAIomEHicA HENOCPEACTBEHHOMY BOCHPHATHIO

npeobpasoBateis oneparopoM. J{na npeoGpa3oBaHni eCTECTBEHEBIX CHTHAIOB B YHH(QHIMPORAHHEIE

(maTaux), PeNyCMaTPHBAIOTCA pasIMdHEe HOPMHPYIOLIHE NpeoGpa3oBaTei .

H3MEPHTETLHEI H3amepurensHbie nNpeoGpa3oBaTeNM pasAenIIOTCA HA OCHOBHBIE TPYIIIIBE

nipubop MeXaHIMEeCKHE, JIEKTPOMEXaHHIECKHE, TEILIOBHIE, YCKTPOXAMHIECKHE,
ONITHYECKHE, 31E€KTPOHHEIE H HOHH3anuoRHsle. H3aMeprTenpHuie rpeoGpasoBaTent
OJpa3AelIOTCs Ha IpeoGpasoBaTelin ¢ ECTECTBEHHBIM, YHHOHIMPOBAaHHEIM H
JIHCKPETHRIM (peieiHbIM) BRIXOAHEIM CHI'HAOM (CHTHAINM3ATOPH), &
H3MepUTENbHbIE MPUOOPH! — Ha MPHGOPHI C ECTECTBCHHLIM U YHHQDUIMPOBAHHEIM
BXOOHBIM CHTHAJIOM.

HacTannams — Ipouecc ycraHoBkH (HepeHOCR) MPOrpaMMHOIO oGecledcHHA Ha alllapaTHbIE

CpeacTBa.

12
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Ycnoeroe
Tepmun obozHage Onpenenchue
HHE
—  |CoBoKymHOCTh YRH(OHIIHPOBAHHEIX KOHCTPYKTUBHBIX, JIOTHIECKHX, PR3HYECKAX
YCHOBHi, KOTOPHM JO/NKHE YIOBIIETBOPATh TEXHUUCCKHE CPE/ICTBA, 9TOORI HX
MOXHO OBINTO COSUHUTE M IPOH3BOAMTE MEXAY HEMH 00MeH rHGopManHeii.
Harepdeiic (wm B cootseTcTBRE € Ha3HAICHACM B COCTaB uHTepdeiica BXOIAT:
nepedcHb CHIHANIOB B3aHMOZACHCTRISA M NPaBiia (IPOTOKOJILI) 0OMCHA STHMHA
CONpAXEHNUE BBOHA — .
BiIBONA) CHTHAIIAMM;
MOZAY/H NpHEMa H Nepefiady CHTHANOB M KabelH CBA3N;
passeMbl, nETEpdelicHbIE KapThl, OIIOKH;
B maTepdeiicax ymupunapoBansr HHPOPMAUOHHEIE, YNPaRIAIOMHE,
M3BECTHTENBHEIE, aAPeCHRIE CHTHAIIE ¥ CHTHAIB! COCTOSHHA.
;’)Imbop MAIOHRas T |®yuxums ACY, BKmodaionas nonydcHue HHGOpMAIH, 06paboTKy B IepenaTy
aaj'roua[ TwsHpoBamHOH nnd)OpM?mn niepconany ACY wim 3a npefennl cucreMs o coctosuan TOY wm
BHemmel cpexsl.
CHCTCMH YIIPaBIACHHA
Eggﬁg:::::moe CoBokynHocTb $opM ZOKYMEHTOB, KJIacCHGHKaTOpOB, HOPMaTHBHOH 6a3k B
" HO  |peanmm3oBanHBIX pemenuH No o6neMaM, pa3MeneHHIo M ¢dopMaM CYIECTBOBaHHA
aBTOMATH3UPOBAHHOA .
CHCTEMEI mH(popManuy, npaMenseMoi B AC nipu ee QyHKIMOHHPOBaHMH.
Hcnonawrensuuie yerpolcrsa (MY) npexaa3sHaYenH I BO3ACHCTBHA Ha
TEXHOJIOTHIECKAH NPONECce B COOTBETCTBHA C KOMaHIHO#H uHpopmanneit KITTC
(KTC). Baxonnrm napamerpom Y 8 ACY TII aengeTca pacxon BeliecTBa WK
SHepruM, Hocrynaomeit 8 TOVY, a sxoaasmM — curnan KIITC (KTC). B o6mem
HcnonaurensHoe Y  icmygae HY copepxkar acoonmamTensuplit MexanmsM (MM): snextprueckuii,
YCTpoOiicTBO TTHEBMaTHYECKHIL, THAPaBIMICCKHI H perynHpyonmii opran (PO):
HcnomHuTensHET UM |apoccemupyronpiii, JO3HPYIOMMIA, MaHATYIHpYIomuil. CYmIeCTBYIOT KOMILUICKTHEIE
MEeXaHH3M WY 1 cHCTEMHI: ¢ 3NEKTPONIPUBOAOM, C MTHEBMOTIPHBOAOM, ¢ THAPONPUBOAOM H
Perymmpyrommuii opran PO |BcriomoratensHsle yetpoiicrBa HY (yCHIHTEIH MOMMHOCTH, MATHUTHBIE ITYCKAaTelH,
TO3HILMOHEPB], CHTHATTA3ATOPHI MOJNIOKEHHS U YCTpoiicTBa ynpasieHns). s
YIpaBIeHHA HEKOTOPHIMH IEKTPHIECKUMH aNIIapaTaMH (3NEKTpHIECCKAE BaHHHL,
KPYITHEIC JIEKTPOABHIATENM H T.I.) PETYIMPYEMEIM NapaMeTPOM ABJISETCA HOTOK
2NIEKTPHYECKOH SHEPIUK 1 B 3TOM ciydae pons MY semonHseT 610K yCHICHHA.
atacTpodoycTOHIHB — AC, cocrosmas H3 JAByX wunu OGolee YHANECHHHIX CEPBEPHEIX CHCYIEM,
AC (GYHKIMOHMPYIOMEX KAK €WHBIH KOMIUIEKC C HCIOJIB30BAHACM TEXHOJNOTHH
KiacTepH3aluy u/mmu GalaHCHpOBKH Harpy3ku. CepsepHoe M obecnedmpalomee
ofopy0oBaHHe NpH 3TOM DACHOJATaeTCs Ha 3HAYMTENBHOM YAAICHAM APYr OT
Jpyra (0T eAMHAL IO COTEH KHIOMETPOB).
Kommnexcnas KH IIponecc mnpvBeaeHHs B cooTBercTBHE ¢ TpeCoBammamMu T3 M mpoexTHOH
Hanmagka AC JoxymeHTaime ¢ynxknuii AC, BX KOJMYMECTBEHHBIX W (WiIM) KadeCTBEHHHIX
XapaKTEPHCTHK, a TAKKe BEIABICHHS W YCTpaHEHHS HEIOCTaTKOB B JCHCTBHAX
cucreM. KoMnnexkcnas Hanagka AC 3akmodaercs B oTpaboTke MHGOPManIROHHOTO
Blaumogeticteia AC ¢ BHeMHHMHA 00BEKTaMH.
Kormrypamas — CoBoKynHOCTh HYEKIHOHATLHEIX JacTeil BHMHCIHBTEIBHOM CHCTEMBI H CBA3EH
(BBTaRCTMTEIBHO MEXAY HAMH, oGycnonnefmax OCHOBHEIMH Xa8paKTepHCTHKAMH 3THX
cHCTeME) GbyRKaMoRaNMEHRIX YacTeH, a Takxe XapaKTepPHCTHKAMH PEINacMEIX 3afia4 06paboTiu
JIAHHBIX.
Kordurypuposanne —  {Hacrpoiika KoHQUTYpauMu.
KocBeHHoe H3Meperte —  |KocBenHoe aBTOMAaTHMECKOE H3MepeHNe (BEIHCIieHNHe) BRTIONHIETCS yTeM
P npeoGpa3oBaHis COBOKYNHOCTH JaCTHBIX H3MEpPAEMBIX BEJIMUUH B
OTIEBHEX PE3YNETHPYIOMIYIO (KOMHJICKCHY}O?‘ H3MEpPAEMYIO BEJIHYHHY € ITOMOIIBIO
KOMILIEKCHBIX (GYHKIHOHAIBHBIX IPe0oOpa3oBaHmit M IOCIEAYIOMIEro NPIMOro H3MEPEHHS .
nokasaTeneii PE3yNETHPYIOMCH H3MEPACMBIX BETHYHHHE IGO0 CHOCOGOM NPIMEIX H3MEPEHUI
D p— 9ACTHBIX H3MEPACMEIX BENHHH C NOCTEAYIOIHM ABTOMATHIECKRM BEIHCIICHUEM
TOY 3HAYEHAR pe3ynbTHpyromei (Km:mnexcnoﬁ) H3MepseMOil BETUYNHH 10
pe3ynbTaTaM NPSMEIX H3MEpPEHHIA.
MareMaTuueckoe
obecreueHune MO CoOROKYTTHOCTh MaTeMaTHIECKHX METOIOB, MoAeNeit ¥ alTOPUTMOB, IPUMEHAEMEIX B
aBTOMAaTH3HPOBAHHOM AC.
CHCTEMEI
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OEPn-2001. Mpunoxenus

TepMun

Vcnosnoe
o6o3Hage
HHAE

Onpenencrue

Merponormaeckas
arrecramus
(xambporka)
H3MCPHTENBHBIX
kaxaios (UK) ACY TII

UK 20mKHEI HMETH METPOJIOTHUCCKHE XaPaKTePHCTHKH, COOTBETCTBYIONIME
TpeOGOBAHMAM HOPM TOYHOCTH, MAKCHMANBHO AOMYCTHMBIM NorpemHocTaM. MK
ACY TII nognexar rocyfapcTBeHHOH AT BEXOMCTBEHHOH aTTecTauuy. BHn
METPONOTHICCKOH aTTECTAlAM JOKEH COOTBETCTBOBATh YCTAHOBICHHOMY B
TeXHHIecKoM 3axanmmu Ha ACY TIL

T"ocymapcTBerHoO MeTponoruaeckoii arrectanus noanexkar UK ACY TII,
H3MEPHTENbHAA HHPOPMALMA KOTOPEIX MpEHA3HAYCHa [

HCIIOTB30BAHMA B TOBAPHO-KOMMEPIECKHX ONEPalHiX;

y4eTa MaTepHAIBHBIX [IEHHOCTEH;

OXpaHHI 370POBLA TPyASmMXcA, obecnieucHue Ge30nacHEIX B Ge3BpeAHBIX YCIOBHI

TpyHa-
Bce ocransinie MK moanexar BeIOMCTBCHHOM METPOJOTHYECKOM aTTECTALHH,

MHoroyposHeBas
ACY TII

ACY TII, exmouaromas B ce6q B xauecrse kKoMnoHeHToB ACY TII pasHEIX ypoeHeit
HepapXum.

Obmiee nporpaMMHoOe
obeceycHHe
ABTOMAaTH3UPOBAHHO
¥ CHCTEMEI

Yacte nporpamMHoro obecnedenus AC, mpencrapiiomas co0oif COBOKYITHOCTE
MPOrpaMMHHX CPEACTB, paspaboTaHHEEIX BHE CBA3M C co3laHueM AannRoH AC,

OnHoypoBHEBas
ACY TII

ACY TII, me pxmodatomasd B ceds xpyrux, 6onee menxux ACY TII.

OnTuMaibHOe
yIpaBIeHHe

oy

VYnpasneHue, obecnieqnsaronice HaMBLITOAHEHNICE 3HaYEHUE OMPEAEICHHOrO
kputephs orruMansRocTH (KO), Xapakrepnsyromero 3¢ heKTHBHOCTS YIpaBIeHHs
MY 38AaHHKIX OrPaHHYEeHUAX.

B kagectBe KO MoryT ObITH BHIGpaHEI pa3/iMYHEIE TEXHHYECKHE HITH 3KOHOMHIECKHE
NIOKa3aTeMNH:

BpeMs nepexoaa (OeicTpoelicTBAE) CHCTEMH H3 ONHOTO COCTOSHMA B APYTOE;
HEKOTOPEI TOKa3aTelkh KavecTBa TPOAYKIMH, 33TPATH CHIPbS MITH 3HEPropecypcos
HT.A

ITpumep OV: B neuax 14 HarpeBa 3aroTOBOK MO/ NPOKATKY MYTEM ONTUMALHOIO
H3MeHEHWsA TEMIEPATyphl B 30HaX HarpeBa MOXHO 00ecneYnTs MEHMMANLHOE
3HA9EHHE CPeTHe-KBaIPaTHIHOTO OTKIOHCHHS TEMIIEPaTyph! Harpesa
00paboTaHHEIX 3arOTOBOK IPH H3MCHCHHM TEMIIA HX NPOABIIKCHHAA, Pa3MEPOB H
TEILIONPOBOAHOCTH.

OneiTHas
akciryatanus AC

Beonx AC B pjefictBHe ¢ mnelbio ompeAcleHus (akTUdIecKHX 3HAYCHM
KOJIMYECTBEHHHIX H KAY€CTBEHHBIX XapakTepHCTHK AC M rOTOBHOCTH HEPCOHANA K
paGote B ycnosuwsax ¢ysxuumonmposannas AC, onpejeneHus QakTHueckoi
s¢dexrvrrOCTH AC, KOPPEKTHPOBKH (NPH HEOGXOAMMOCTH) TOKYMEHTAIIRH.

Ortka3oycToiauBas
AC

AC, ofecncumBaiomad BO3MOXKHOCTD  (YHKOMOHHPOBAHHA  IPHKIATHEIX
HPOTPaMMHBIX CPEICTB W/HIM CETEBHIX CEPBHACOB CHCTEM CO Cpedmei
KPHTHYHOCTBIO, T.€. TAKHX CHCTEM, MaKCHMAJLHOC BpPEMS BOCCTAHOBJICHHMA LA
KOTOPHIX HE JOIDKHO IIPEBHIMATh 6-12 9acos.

Tlapamerp

AHaNOroBas WM JUCKPeTHaA BENMIMHA, TPHAMMAIONAs a3 THIHEIC 3HAYCHAS H
xapakTepHsyomas mbo cocrosane ATK, mi6o nponece pyrxmmonvposanns ATK,
60 ero pe3ymbTaTH.

TIpuMep: TeMnepaTypa B pabodeM mpoCcTPaHCTBE IIETH, NABICHAC MO KOJOMIHHKOM,
pacxof OXNaXHAIOIICH KHUAKOCTH, CKOPOCTh BpallleHHs Bana, HaNpskeHHE Ha
KIIeMMaX, COACPKaHHe OKHCH Xalblid B CHIPEEBOH MyKe, CUTHAI OIICHKH
COCTOSHHH, B KOTOPOM HaXOIUTCS MEXaHH3M (arperar), # T.4.

TIpeasapurennheie
ucnsITaHAs AC

Iponecch onpenenerus paborocnocobHocT AC B NIPHASTHA PelIeHHA BOIpoca o
BO3MOXHOCTH TipHeMkd AC B onbITHyl0 3KChiyatanmio. Bemoausiorca mocine
NMpoBefeHHA  pa3paCOTUMKOM OTNAAKM H TECTHPOBAHHA  IOCTAaBIAEMEIX
TMPOTPAMMHBIX M TEXHHYECKHX CPEACTB CHCTEMBI, a TAKKe KOMIOHEHTOB AC B
MPEACTAaBIICHAS WM COOTBETCTBYIOIMHX JOKYMEHTOB 00 MX TOTOBHOCTH K
HCOLITAaHWIM, 2 TaKKe MMOClie O3HaKOMIeHHd nepconana AC ¢ 3KCIUTyaTamuOHHO#M
JOKYMEHTAlMEH.
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GDEPn-2001. Mpunoxenns

YcnosHoe
Tepmun o06o3Hage Onpezenenne
HUE
TIpueMocaaTogHbIE — Iponecc onpenenenma cooTBeTcTBAA AC TEXHHYSCKOMY 3aJaHMIO, OLEHKH
ucnutanns AC Ka9eCTBa OMNKITHOH 3KCINTYaTAlMH H PeMIeHHs BONMPOCca O BO3MOXHOCTH TPHEMKH
AC B TOCTOSHHYIO 3KCTUTYaTaHIO, BKIIOUAIOMMHA B ce0d NpoBepKy: TONHOTH H
KauecTpa peajH3alnu (YHKUMI IpA INTATHRIX, OPEAENLHBIX, KPHTHYECKHX
3HaYeHHAX MapaMeTpoB OOBEKTa ABTOMATH3AUHM X B JPYIMX YCHOBHAX
$yaxunorupopanus AC, ykasaHHEX B T3; BHIIONHEHHS KaXZOTO TpeGOBaHHA,
OTHOCAIIErocH K HHTepdeiicy cHcTeMbl; paGoTHl MNepcoHaia B MAIOTOBOM
pexmMe; CPEeACTB H METOAOB BoccraHoBIeHUs paborocnocobHoctn AC mocie
OTKa30B; KOMILUIEKTHOCTH H Ka9€CTBA SKCILTYaTallHOHHOM JOKYMEHTAIMH.
IIporpamMmuoe I1o CoBOKYITHOCTh MPOrpaMM Ha HOCHTENAX KAHHEIX M TPOTPAaMMHEIX AOKYMEHTOB,
obecneucHne npefHa3’HaYeHHad U4 OTIAAKH, (YOKUMOHHPOBAHHA H  TIPOBEPKH
paborocniocobroctH ITO.
Pabodas — CosokynmrocTs (ynximii I10, obycnoBneHHas TpeGOBaHHAMH COrNIaCOBAHHOH
kouburypanus I10 JOKYMEHTALHH.
—  |PerymapoBaHue 0AHOH RIH HECKONBKHX BE/THIHH, ONpeAe/IIONMX COCTOSHAS
00beKTa, o 3apaHee 3aNaHHEIM 33KOHaM B BUAE GYHKUHIL BpEMEHH HIIH KaKOro-
Perymposanue m60 napaMeTpa CHCTEMEL.
HpOrpaMMHOE Ipumep. 3akamoyHas reqb, TEMOEPATYpa B KOTOPOH, ABIiomadics dyHkmmeid
BPEMCHH, H3MEHAETCA B TCICHAE NIPOLecca 3aKaTKH 110 3apaBee YCTaHOBICHHOM
TporpamMme.
Cucrema —  |Cucrema AP ¢ HeCKONBKHMH PETYNTHPYeMBIMH BETHYMAAaMH, CBA3AHHEIMH MEXIY
aBTOMAaTHYECKOTO coboif 9epe3 06BEKT perynupoBaHHs, PEryAsSTOp HAH HArpysKy.
perympoBanns (AP) IIpamep: O6LekT — MapoBOii KOTEIT; BXOAHEIE BETMYHHE— NIOAa4a BOAEL, TOIUIYBA,
MHOT'OCBA3HAA pacxoji Napa; BHXOAHLIC BETHIHHE — JaBICHAE, TEMIIEPATYPa, YPOBEHE BOHL.

CucTeMBl H3MEPEHHA A
()
aBTOMAaTHIECKOI'O
PEryJIHpPOBAHUA
XHMHYECKOr0 COCTaBa
¥ GU3HYECKAX CBOHCTB
BELECTBA

H3Mepsiemasn cpena m H3MepsieMas BelIHIHHA JUIS ONpeAeNeHHsS XHMUYECKOTO
COCTaBa BEIECTB:

IpHMEpPaMH H3MEPACMBIX BEJIHIHH I 1a3000pa3Hoil cpeabl ABIIOTCA:
KOBLEHTPamHUA KHCIOPOA], YIIECKHCIOro raza, ammuaaka, CO+CO2+H2 (oTxoxamue
ra3sl JOMEHHEIX Heyeii) U T.IL., JIs KUAKOH CPeAs: 3IEKTPOIPOBOAHMOCTE
pPacTBOPOB, coNel, menodeii, KORNEHTPANMA BOAHEIX CYCIICH3HH, CONecOAepXKaHHE
BOIH, pH, cofepxkanne IMaHWJOB U T.1II.

W3sMepsemMan BEMIMHA M HCCHEAyeMast cpeZia JUIA ONpeleneHus Gu3AIecKux
CBOFCTB BeIIeCTBa:

TIpuMep H3MepAeMOl BEIMIHHR JUIA BOJIK ¥ TBEPABIX BEIIECTB: BIAXHOCTD, A1

JKANKOCTH ¥ IYNbIK — IUIOTHOCTD, IS BOJK — MYTHOCTb, /1 KOHCACTEHTHBIX
Macel] — BA3KOCTh H T.IL.

Crnenuansaoe — Yacte mporpaMmHoro otecneuenns AC, npeicTaBnsonmas coboli COBOKYMHOCTH
IPOrPaMMHOE TIporpaMM, pa3paboTaHHLIX IpH/WIs co3nanu/(s1) aanuoi AC.
obecrniegeHue
aBTOMaTH3HPOBaHHO
# cHCTEMEI
TeneMexannka obreaunser TC aBromMaTHdeckoif nepeaain Ha pacCTOSHAE KOMaH
ynpaBiieHHs M HHGOpMalnK 0 COCTOSHNM 001LEKTOB C MPHMEHEHHEM CIIEIHANILHBIX
npeobpa3oBaduit g 3 EKTHBHOTO HCMIONB30BAHHA KaHAIOB CBA3H. CpeacTBa
TeleMeXaHHKH ofecrieqnBaioT oOMen uHRGopManueii MeXTy 00BbEKTaMH KOHTPOIA U
oneparopoM (aucnerdepom), mbo Mexay o6nekramu 1 KIITC. CosokymHocts
ycrpoiicTs mynxra ynpasiesus (IIV), ycrpoticts xonrpompyemoro mynkra (KIT) u
Tenemexanmueckas yCTpOHCTB, IpeAHA3HAYCHHAKX VI 0OMEHa Yepes KaHai CBA3H HHpopMalHei Mex Ty
cucreMa T |V u KII, o6pasyeT koMIneKc YCTpoiCTB TeleMeXaRnkH. TenemMexaHmaeckas

cHCTEMA IpeJICTaBaseT co60i COBOKYITHOCT KOMIUIEKCA YCTPOHCTB TeleMEXaHHKH,
JAaTIHKOB, CPEACTB 00paboTkh HHbOPMALHH, AHCIIETIEPCKOr0 000pYROBAaHHA H
KaHAJIOB CBf3H, BEIIONHAIONHX 3aKOHYCHHYIO 33ady HeHTPaIH30BaHHOTO KOHTPOIIA
H YTIpaBlIeHAA TEPPUTOPHATLHO PacCpPeNOTOUEHHEIMH obbekTamu, Jlns
(opMHpPOBaHHs KOMAHJ, YIPABICHHAA H CBA3HM C OIIEPATOPOM B TEIIEMEXaHHICCKYIO

CHCTeMY BKITIOYAIOTCA Takxe cpencrsa o6paborkn nEdopMaumn Ha 6aze KIITC.
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DEPn-2001. Mpunoxenns

Tepmun

Ycnoraoe
o0o3Have
HUE

Onpenenenne

TepmuHan

1. YerpoiicTBo Ans B32aHMOACHCTBHA MOJIB30BATEIN WM OTIEPATOPa C
BEIYHCNIHTEILHOH crcTeMoii. TepMunan npencTaBngeT coboii JBa OTHOCHTEIHLHO
HE3aBHCHMMBIX YCTpO#HCTBa: BBOAA (KIaBUaTyphl) U BEIBoAa (IKpaH MIH NeyaTalomee
ycTpoiicTso).

2. B n0oKanmbHOH BEMHCIHTENLHOMN CETH — YCTPOHCTBO, ABIAIOMEECK UCTOYHHKOM
FIIH T10JTy9aTeIeM AaHHEIX.

TexHONOIMIECKHIA
OOBEKT YNpaBIcHAL

TOY

OO6BeKT ynpasiieHI, BKINIOYAIONIHI TEXHOJIOrHIECKOE 000pYAOBaHHE U
[peamu3yeMElil B HeM TEXHOJNOTHYECKAH npolecc.

VaaneHHBH 0OBEKT
pa3sMemeHns

OTaensHO crosmiee 3AaHHE, B KOTODOM  YCTaHaBIMBAIOTCS  MOAYIH
TMPOrpaMMHO-aNINAPaTHOTO KOMIUIEKCa, GU3NIECKN PachoNoXkeHHast YAANEHHO OT
MeCTa pasMeleHns APYTHX MOTYJei NporpaMMHO-aNIapATHOrO KOMIIIEKCa.

'Yrpasnsiomas
yHkma
aBTOMaTH3UPOBaHAOH
CHCTEMBI YTIPAaBIICHHS

Oynxums ACY, Bkmodalomas noirydenne HHbopMamu o cocrosaan TOY, ouenky
AnGopMalmH, BeI6Op YTIpaBaAIoMIAX BOSACHCTBHI 1 UX peaTH3aHIo.

YcrpoiicTea
0OTOOpaKCHUA
uH(pOpMalMH

YOHU

TexHUUECKHE CPEACTBA, HCMOIb3YyeMBble [T Nepeadd HHHOPMAHHA JEHOBEKY —
omneparopy.

VOM pasgendiorcs Ha Be GobIle rpynisl: JOKanbHOE WM HEHTPATH30BaHHOE
npeacTaBleHHe HH$OPMALHK, KOTOPEIE MOTYT COCYILIECTBOBATh B CHCTEME
napamiesHo (OXHOBPEMEHHO) AITH HCITONE3YETCS TOMBKO HEHTPANH30BaHHOE
npencTaBlenne HAGopMaIyH.

YOU knaccndurupyrorcs no dopMam mpeacTaBaeHHS HHGOpMANUM Ha:
CHTHAJHM3HPYIOIHAE (CBETOBBIE, MHCMOHHIECKHE, 3BYKOBHIE);

NOKa3bIBAIOINHE (aHATIOTOBEIE H HM(POBHIE);

pEerHCTPHPYIOIMNeE JUIA HENOCPEACTBEHHOTO BOCHPHATHA (ItHdpo-GyKBeHHKE H
MMarpaMMHBIE) H C 3aK0HPOBaHHONi uHbopManmei (Ha MAarHUTHOM MITH OyMaKHOM
HOCHTENE);

3KpaHHbIE (TACIUIEiHEIE): andaBHTHO — K (POBHE, rpadHdecKue,
KOMOHHUPOBaHHHE.

B 3aBHCHMOCTH OT xapakTepa GopMUpOBaHHA JOKAJIBHEIX H NEIEBHIX IKPAHHBIX
({hparMeHTOB CPEACTBA YKa3aHHOTO THIIA Pa3AEAIOTCA Ha YHHBEPCANBHBIC
{¢parMeHTE! MPOU3BONLHOH CTPYKTYpPH! (pparMeHTa) H CCHHANHIHPOBARHBIE
(dparMeHTE! Hen3MeHHOIH GOPMBI ¢ IPOMEXYTOIHEIM HOCHTENIEM CTPYKTYDHI
¢pparMenTa).

TIpumenatensuo k ACY TII dparMenTs! MOryT HECTH HEQOPMAIHIO O TEKYLIEM
COCTOSHHH TEXHOJIOTHYECKOrO NpoIecca, O HATHYMH Pa3liafok B IPoImecce
(YHKIHOHMPOBAaHUSA ABTOMATH3HPYEMOT'O TEXHOIOTHYECKOTO KOMINIEKCA U T.A.

DynximonaNbHaA
HacTpotika [10

Hponecc npuseaenns I10 B paGouylo KOHGHTYpaIGIO.

Dynxnus

Oynxuma — byrkuua [10, ucnomesyemMas And KocTHxeHHs TpeGoauudit k AC H
HanpaBleHHAas®s HAa BRINOJHEHHE onpeAeneHHol 3amaum AC, omicanEoH B
TIPOEKTHHIX PCHICHHAX.

B pacderax YUMTHIBAIOTCA TONBKO GYHKOUHM, ROCTHracMBle NesiCHANpaBICHHBIM
PYMHEIM BO3JieficTBHeM B nponiecce HacTpoiikn ITO AC, onmHcaHHBIX B IIPOSKTHRIX
PEMICHIAX,

OYHKUMM, peanu3oBaHHEIC aBTOMAaTHYECKH IpH Hactpoiike AC (B mponecce
yctaopku ITO win nprcyTCTBYIOIME IO YMONMAHHIO) M He Tpebyrompe ydacTHs
HanaJ9aKa, B pacyeTH He BKIIOYAOTCA.

Yenosek-onepaTop

On

TTepconal, HEROCPEACTBEHHO BEAYIMMiA YIIpaBneHe 0GEeKTOM.
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OEPn-2001. ITpanoxerns

CHcTeMbl BeHTHISIIHA H KOHAHIITHOHHPOBAHMA BO3yXa

Ipunoxenme 3.1

Koy dpunnenrsl, yunroiBaomue yeI0BHA, CHHKAIOIHE IPON3BOAHTEILHOCTD TPYAA
Ne o Ycnopus npousBoACTBa paboT Koadpmmenr
B noMemeHHAX KaTeropHii, KIaccHPUIHPYEMBIX COMIacHO «OCHOBHEIM
CaHMTApHBLIM NpaBHIaM PaboTH ¢ PaTHOaKTHBHEIMH BEILECTBAME H APYTHMH
MCTOYHHKaMH HOBH3HpYlonMx u3nygenui» (OCII-72/87), xak moMemenus
s pabor 1-3 knaccoB, BOIH3M KOTOPHX pa3sMEaI0TCS HCTOYHHKH
HOHHM3HPYIOLHX HIITydeHHH (SepHO-TIapONPOH3BOSUTENBHAS YCTAHOBKA
aTOMHOMW 3NEKTpHIecKo# CTaRIMY WITH aTOMHAs YCTaHOBKA IPYTHX

COOpYXEHHUI):
1 K paclleHKaM oTgena 1 1,25
2 TO Xe, OTAeNa 2 1,7

ITo o6opynoBanuI0, YyCTAHOBKAM, YCTPOHCTBAM U BO3AYXOBOAAM,

PACIIONOXEHHEIM:

Ha BEICOTE OT NI0J1a (ILTOIARKH) IPH HCHOAB30BAHHHA NOAMOCTEH HIIH

NIEPEHOCHOM JIECTHHILBL:
3 cB.3505 M 1,1
4 CB.5M 1,2
5 Ha KPOBJIE 31aHHUA 1,3

TIpuMedanns:

1. Ilpr nponsBoacTBe paGoT B NMOM3EMABIX YCHOBHAX B IIAXTAX, PYAHHKAX, a TakKe METPOUONMTEHAX, TOHHENAX M
HOA3EMHEIX COOPYKEHHAX CHEUHANLHOr0 Ha3HA9CHHA YKa3aHHbIe K0IDGULHEHTH He NPUMERIIOTCA.

2. TIpumenenne K03QQHIMEHTOB TIPH COCTABICHAH CMET JOIDKHO 0GOCHOBRIBATHLCA JAHHEIMH IIPOEKTa WM IPOTPaMMOi
pabor, a npx pacgeTax 3a BHIIONHEHHE PabOTHI — akTaMH, GUKCUpYIOIUME GaKTHIECKUE YCIOBHMA BHIIOIHEHUA paboT.

Mpunoxenue 3.2

CTpYKTYpa myckoHaalo4yHbix paGor, oraen 1

TIpouenTt ot o6mux
Ne .o Otan pabote I;(;-rpar (®EPn)
1 IoaroroBuTensHmIC paboTH 10
2 Hananxa Ha poekTHBIE PacXOBl BO3LyXa 65
3 Komimekchoe onpo6osanHe CUCTEM 25
Hroro 100

TIpunoxense 3.3

CTpYKTYpa NIYCKOHAIaJ0YHbIX pabor, oTaen 2

IIponent ot obmieit paclieHKH Ha BEIMIONHEHME paboT mo 3TanaM

3axmo4MTeIsHEE pabo-

Homep paznena MoaroroBuTensHEE Hen Perymiponica THI, BKIIIOYa% COCTaBIIe-

paboTht HHE TEXHHIECKOT'O OT-

qeTa
1 2 3 4 5

clno4 — 50 35 15
(5)3?0(;.?)(;%?)9“)‘ ¢ 03-02-050-06 mo 10 30 . 10
g Z(P‘;isc:[l)l_%l-;l;n ¢ 03-02-050-01 mo 03 L 40 50 10
7 10 80 — 10
8 20 70 —— 10
9 20 70 — 10
10, 11 10 30 — 60
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OEPn-2001. ITpunoxenus

TIpouenT ot o6meii pacleHKH Ha BRIIONHEHHE paboT Mo 3TanaM

3axmounTensHsie paGo-

Howmep pasnena TozrotouTemsisie | 1o P onka | THb BKIONAX COCTaBIe-

paboTH CTIbITaHHII erymp HHE TEXHHYECKOTO OT-

gera
1 2 3 4 5
c12mno 16 — 45 40 15
17 10 40 40 10
18, 19 — 45 40 15
20 10 40 40 10
ITpuMedanus:

1. IIpx BEOTIONHCHAH paboT ABYMS PpasNMYHEIMH HOAPANHBIMM OPTaHM3AIMAMH, OJ[HA M3 KOTOPHIX BHIIONHAET
ITyCKOHaNaJ09HBle paboTh! (H0 MoarmicaHus akTa rOCYAapCTBCHHON NMpHEMOYHON KOMHCCHH), a Apyras — HCOLITaHHA U
HanajKy Ha CaHMTAPHO-THTHEHMIecKHe (TeXHONOrHJecKkHe) TpeGoBaHMA K BO3NYIHOH cpefie (Mocne BBOAA OOLexTa B
SKCILTYaTalHIO), 3aTPaThl HA NOATOTOBUTENbHEE PaGOTH YINTHBAIOTCA AONOIHATENLHO B pasMepe 15 % or ®EPo wactu 3
oraena 2 mo pasaenam: ¢ 1 mo 4, 6 (pacuenxku ¢ 03-02-050-01 no 03-02-050-05), c 12 o 16, 18 m 19.

2. Ecne MCIBITaRUS M HalajKy Ha CaHHTAPHO-THTHEHUYECKHe (TeXHONOormaeckue) TpeGomaHHs X BO3AYMIHOH cpeae
BHIIONTHAET Ta e IoApAIHas OpraEU3alus, KOTopas IIPOH3BOANIIA M MycKoHaNaxouHsle paborl, n3 ®EPN wactn 3 otnema 2
pasmenoB 5, 6 (pacmenk:m ¢ 03-02-050-06 mo 03-02-050-09), ¢ 7 mo 11, 17 m 20 wmcrmodaroTcs 3aTparel Ha
TIOArOTOBHTENEHEIE PaboTh! B pasMepe, yKa3aHHOM B rpafde 2.

3. ®EPu gacth 3 oTAena 2 yYUTHIBAIOT 3aTPATH! HA MPOBEACHHE, B COOTBETCTBHH C TPeOOBAHMSIMH NPOEKTa, MCIIBITAHMA
CHCTEM BEHTWIANMH M KOHJHIMOHHPOBaHUA BO3yXa Ha OHOM PEXUME, a PETYJHPOBKH - Ha ABYX PeXHMax (AN TEIIOTo U
XOJIONHOTO NEPHOKA Tofia). 3aTpaThl Ha OBTOPHEIE MCIKITAHUA CHCTEM Ha APYTOM TEXHOJOTHYECKOM PEXHME, 10 Tpebona-
HUIO 3aKa34HKa, ONPECRCIIAIOTCS O AaHHEIM rpadst 3.

Ipunoxecnne 3.4

Ko3ppunnenTsl, yYauTHIBaioNIHe YCJIOBAA BhITIOJTHeANs pabot, oTaen 2, pazxen 9

No

- Hinpp OEPn Ycnosus semonHeHHs paGoT Kosdduunent

TIpu or6ope npob atMocdeprOro Bo3ayxa, B
MOMETIEHHAX C TEXHONOTHYECKAM MAKPOKIHMATOM, 2
1 | 03-02-060-01 TakoKe AU OMPENIICHAsA AUCTIEPCHOTO COCTaBa MBUTH M
MOCJIe YCTaHOBOK TOHKOI OYACTKH BO3AyXa (TKaHEBbIe
GUABTPHI, BOJIOKHHCTHIE MaTepHAITbl, CKOPOCTHEIE
TIpOMHIBAaTENH BeHTYpH, 91eKTPODHILTPE! ¥ T.IN.).

3,0

Ilpu or6Gope npob (aHaNH3E), CBA3AHHOM C

2 03-02-060-01, 03-02-060-02, He06X0IMMOCTLIO TIPHBJIEYEHHS JONOTHUTETLHOTO
03-02-060-05, 03-02-060-06 HCIIONHUTENA A4 obecriedeHns Ge30MacHbIX yCIoBHit
TpyAa.

1S

03-02-060-01, 03-02-060-02, Ifon or6. .
3 | 03-02-060-05, 03-02-060-06, pr 0160pe IpOb (anaHse, H3MEPCHHM) B 1,25
BO3TYXOBoJax (ra30x0jax), MaxTax, Tpybax H T.1I.

03-02-060-08
4 | 03-02-060-01. 03-02-060-08 TTpu orGope npob (M3Mepenin) ¢ coOGmoAcHEM 1.5
’ TPWHIAIAE H30KUHETHIHOCTH. ’
Ipu ot6ope npob (aramise), CBA3AHHOM C
03-02-060-01, 03-02-060-02 HCOGXOIUIMOCTL[O IIPHHATHA MCP TI0 NMPEAOTBPAILLICHAIO
5 ’ KOHZEHCAIHY KOMITOHEHTOB Fa30BO3XYNIHOH CMECH B 1,5
03-02-060-05, 03-02-060-06 npoGoorGoprOM YcTpoRiCTBE M 3aMep3aHHs B
TIOTJIOTHTENEHBIX npHOOpax.
¢ | 03-02-060-01, 03-02-060-02 +put or6ope po§ (aalutac), cRAAIHOM & s
He0GXOMBEMOCTEIO OXNaXAeHu IpoGooTGOpHOro ,
03-02-060-05, 03-02-060-06 yerpoticrea (Tpy6ox 1 T.L.).
TIpu waMeperuu Ha OAHOM 0GBEKTE KAKOro-mub0
7 | ¢ 03-02-060-01 no 03-02-060-08 | BemecTBa TONLKO B OAHOH TOUKE (OAHHM MEPHOM 1,8

CEeqeHHH).

18
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Ne

o lu¢pp OEPn Vcnosns BLmoaHeHUS padoT Koa¢dpmmenr
8 03-02-060-03, 03-02-060-04, Tlps RawrAaVH CTAHAAPTHOH KATHGPOROUHOH cMeCH 08
03-02-060-06 aHAM3APYEMOr0 BEMECTRA, i
9 | 03-02-060-05 IIpH Hcnonk30BaENA B3aMEH TOTOBKIX TPYOOK 16

HHIAMKATOPHEIX HOPOUIKOB.

10 | 03-02-060-01 ITpu oTcyTcTBAN B 06CHEAYEMO# TOUKE NEKTPO3HEPTHH 125
JUI MATaHUS SHEPTHH MEXaHHIECKAX aCIAPaTOpPOB.
1 03-02-060-03, 03-02-060-04, TIpu ananwse 1pob ¢ MpEIBAPHTENHHEIM 14
03-02-060-06 KOHNEHTPHAPOBAHHACM. ’

INpumedanue.
Koa¢gpammentst, npuBeicHHEIE B IL1L. 3 H 4, OHOBPEMEHHO He PHMEHAIOTCA.

Tlpunoxenue 3.5

ObneM cepun (KOJBYECTBO 0TGOPOB, AHATNIOB, H3MEPEHNii), oTReN 2, pazgen 9

O6neM ceprm (Komf;;on;;ﬁopw, aHAITH30B, Kosdumuent
cB. 1 mo3 1,3
cB.3 mo 10 !
cB. 10 o 20 0.9
cB. 20 038

ITonnemuo-TpancnopTHOE 060pyIOBaHHE

Ipunoxenne 4.1

CIpyKIypa HyCKOHATANOUHLIX pador

HauMmeroBaHHE 3Tana paGoT 35'[‘(;1:;:{0%;21?:::;)
HoaroroBrTeNsREIE pabOTH 10
Hananka 1 myck o6opynoBanus 45
KommnexcHoe onpo6oBanve 06opynosanns 40
CocraBlieH1e TEXHHIECKOTO OTYETa 5
Hroro 100

MerannoobpabareiBaioniee 000pyaoBaHHE

Ipunoxenne 5.1

CTpYKTypa IYCKOHANAT09HLIX padoT

HanmMeroBanue sTana pabor ﬁ;ﬁ?ﬁgaggm)
IToproToBuTEIBHEIE PabOTH 10
Hananounrie paGorst 60
KommexcHoe onpo6oBanue 060pyAoBaHus 25
CocraBiieEre TEXHUIECKOTO OTYETa 5
Hroro 100

19
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Xoxopananubie B KOMIIPECCCOPHLIC YCTAHOBKH

CTpyKTypa NycKOHAIaJ0UHKX paboT, oraen 1, pasgen 1

TIpunoxenue 6.1

CocTaB IyckoHaNafO9HKIX pabor

HpoueHT oT 06mei pacueBKR N0 Tabimne

06-01-
001

06-01-
002

06-01-
003

06-01-004,
06-01-005

H3yuenne NpoeKTa ¥ TEXHAYCCKOH NOKYMCHTAIMA
TIPeANPHATUA-HITOTOBUTE/IA 110 SKCINTYaTallMA B
npaBisiaM TexHHkY GesonacHocty. IIposenenne
BHEIIHEro OCMOTpa YcranoBkH. IIpoBepka KagecTBa U
COOTBETCTBUS BHTIOIHEHARX MOHTAXHEIX pabor
TeXHHICCKHM TPeOOBaHMAM, IIPOBEPKA KOMIIEKTHOCTH
060py0BaRH, 3aNIACHKIX JACTeH, HHCTPYMEHTA H
TIPHCOOCOONERUI, IPaBHIIEHOCTH PACCTAHOBKH
o0opyaoBaHHA, NOZBOAA H HATAYHA INCKTPO3HCPTHH,
BONOCHA0XKECHAA, KAHAW3AIMM ¥ BERTHIIAHH.
TIpoBepka akTOB Ha BHIIIOJHEHHRE paboTH H
COCTaBIICHUE BEJOMOCTH 3aMeYaHAii O BECOOTBETCTBHH
TEXHHYECKHM TpeOOBaRHAM.

14

11

10

TIporepxa paboTocmocoGHOCTH XOMOAMIBHOH
YCTaHOBKH B 000pYZOBaHMA, OCYIHKA H OYHCTKA
LICONMTOM, MEXaHHYECKHAMH GHIbETPaMH,
BaKyyMHpOBaHHC W nponyska. [Iposepxa
TEPMETHIHOCTH CHCTEMBI C BBIICPKKOH ITOX aBIeHAEM
a30Ta 18 4. 3apsaaKa MaIWHBI MaclIOM Y XJIAACHOM (33
HACKIIOUYeHHeM HOpMH 06-01-003-01).

17

29

25

PeryimipoBka w npoBepka CHCTEMBI aBTOMATHYECKOTO
OTTaMBaHus, cpabaTEIBaHUsI HPHGOPOB ABTOMATHKH -
pene ZlaBleHHA XJIafoHa B CHCTEME, TEPMOPETYIIATOPa,
TEPMO- M BONOPETYIUPYIOMNX BEHTHIIEH; pele
BPEMEHH Ha IIONTHOE OTTaHBAHME MCTapHTeNeH ¢
MPOBEPKO# OTKPHITHA H 33KPHITHA COJICHOMIHEIX
BEHTHJIEH B MOMEHT Hayaja H OKOHYaHHA OTTAHBAHHA
TETLIOBBIX 3aIIHT.

29

22

20

Ha manmzax ¢ BO3XYIIHEIM OXJIaXICHHEM - IPOBEPKa
HanpaBJeHHA BPalleHNa JNEKTPOABUIaTeIs, C BONAHEIM
- PETyIHpPOBKa MOAAYH BOAHL. 3aMeHa KEONHTa B
ITaTHRIX QHIBTPAX OCYIIHTENCH H MOANHIHKKOB
3ICKTPOIBUTATEINIEH.

OkoHuarTenbHas peryIMpoBKa Beel CHCTEME
aBTOMaTHICCKOro oTranBaHns. CocTaBlcHHE aKTa H
AKTa-pCKIIaMalHH IPH HAMMIHH 3aBOJCKAX AchEKTOB.

ITyck ¢ npoBepkoii paboThl XOMOMWILHOM YCTAHOBKH
110 JOCTVOKCHHY MACIIOPTHEIX NAPAMETPOB U
obecnicucHre KOHTPOIIA 32 TEMIIEPATYpPOi B
oxnaxaacMoM obseMe 1 kodddanHeRTOM pabodero
Bpemenn. HaGmonenne 3a paboroii ycTanosku B
TeveHue 24 4, BHABICHNE 3aBOJCKIX JedeKToB U
COCT2BJICHHE aKTA PEKIAMALIHH.

77

34

19

28

HrcTpyKTaxk 3aKa3ddka IO OCHOBHBIM IIpaBHIaM
TEXHMKH 0€3011aCHOCTH IKCIUTYyaTallM XOJOMIEHOrO

obopyaoBansi.

Cnaua XonoAMIEHOH YCTAHOBKY B SKCILTYaTAHUIO.
CocraBiicHUE aKTa H iepeada 3aKa3uuKy.

WUroro:

100

100

100

100
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ITpunoxerne 6.2

CTpykTYypa mycKOHaAaA0IHBIX paboT, oTAeH 1, pazaen 2

IIponent
CocTaB nyCKOHAJNaJOUHEIX paboT oT obmeii

pacieHKd

Homep
3Tana

1 TloaroroBurenshme paGoTh 10
B TOM 9HCIE:

1.1 H3yueHne ¥ aHANMM3 IPOEKTHOM, HOPMATHBHOM H TEXHHYCCKOH JOKYMCHTAIHM: 03HAKOMIICHUE
€ YepTexaMH, CXEMaMH B pacdeTaMH; H3yUcHHE TEXHHMYECKOH JOKYMEHTALWH NIPEINPHATHN~
u3rotoBuTeneif obopynosanua. [IpoBepka H NpocYET NPOEKTHBIX PEUIeHHH U paboanx
ueprexeil. CocTapneHye 3aMeYaniii IO NPOSKTHBIM pemeHu M i pacyeram. COBMECTHO ©
3aKa39HKOM W NMpOEKTHO#H opraHu3amHeil pa3paboTka MepONIPHATHH 110 YCTPAHEHHIO
3aMedaHHI, KOHTPOIE 33 UX BLITIONHEHHEM. Pa3pa6oTka nporpaMMEl IrycKoHaNafOYHKIX padoT.

TIpoBepka HATHIHA CAATOYHOMH JOKYMEHTAIMH OT CTPOHTENRHO-MOHTAXHLIX OpraHH3auyii i ee
COOTBETCTBHA HOPMATUBHO-TEXHUIECKHM TpeGOBaHMAM; BHENIHWI OCMOTP CMOHTHPOBaHHOI'O
1.2 000pyROBaHKA; IPOBEPKa BHIMOIHEHHBIX CTPOHTEILHO-MOHTAXKHBIX paboT H UX KauecTBa Ha
COOTBETCTBHE NPOEKTY, TPeOOBARAAM NPEAIPUATHI-H3TOTOBHTENEH, ACHCTBYIONIM
HOpMaTHBaM; COCTABIICHHAE NEpedHs 3aMeuannii, pa3paboTKa MEpOIPUATHI TI0 MX YCTPAHEHHIO
M KOHTPOJIE 33 YCTPaHEHHEM 3aMEYaHUiA.

2 IIpoBeaeHye MPOBEPOK H HCIILITAHUH 15
B TOM 4YHCTIC:

2.1 TIpoBepka ofecneueEHOCTH XONOAWABHOM YCTaHOBKH BOXOM, BOKOCTOKOM H SJIEKTpo3HEprueii.
IIpoBepka moKyMeHTalHy, ToATBepKRatomeii roroBHOCTE cucteM KMIIHA k gcnsrragasM
obopynosanni. KorTponbaas npofyBxa ¥ pOMEIBKa TPYOOIIPOBOAOB, COCYAOB H aNIapaToB
XOJIOAWILHOH YCTaHOBKH CO CHATHEM, OIHCTKO} A YCTaHOBKO#H (DHIIBTPYIOIIHMX IEMEHTOB.
KontponsHast mpoBepka cpabGaThiBaHAA NPeAOXpAHHTEIbHBIX KIANAHOB PH COOTBETCTBYIOMIHX
nmaeneHusx. CocraslieHAe 4KTOR HA KOHTPOIBLHYIO IPORYBKY, NPOMLIBKY, paGoTy
TIpeNOXPaHUTENBHEIX KIIATIAHOB.

22 KoHTponsHas MPOBEPKA rePMETHYHOCTH TPYGORPOBOAOR, COCYAOB H aNNApaToB XONOMMILHON
YCTaHOBKH COOTBETCTBYIOIMIAM AaBJICHHEM CO CHATHEM H YCTAHOBKOI 3aIJIymiek, poBepKa
FepPMETHYHOCTH TPYOHEIX PEIIETOK aNMiapaToB CO CHATHEM H YCTaHOBKOH KphIllek; yIacTHE B
YCTpaHEHHHA BHABICHHEIX HENIOTHOCTEH; COCTaBIEHNE aKTa KOHTPONBHKIX HCITEITAHHH.
TTogroToska 060pyAOBaHHA XONOAHTHHOH YCTAHOBKH K MCIHTAHMAM COITIACHO TpeGoBaHMAM
NpeANpAATHI-H3roTOBUTE e ¢ TacTHaHOM paiGopkoii # cOOpKoii Y3108, 3anpaBKa 10
MacCJIOCHCTeM [OCTIE X HPOMBIBKH H IPOAYBKH; IPOBEPKA TEPMETHYHOCTH KOMIIPECCOPOB.
IIpoBeaenue HCNEITARMI KOMIIPECCOPOB, HACOCOB B COOTBETCTBHH C TPeGOBaHHAMM
npeanpuatHii-uarorosureneii. Cocrasnenne GopMyispoB Ha NPOBeeHAE HHAHBAAYaTbHBIX

HCTBITaHHIA.
3 TIpenmyckoBEie paboOTH 20
B TOM HYHCIIE:
3.1 BakyyMApoBaHHE CHCTEM, ONPENENCHHIE MIOTHOCTH CHCTEME! BRIACPKKH TIOA BAKYYMOM,

yCTpaneHue BRIABIICHHEIX AedQeKTOB, CHATHE 3ariymeK, YCTAHOBKa NPOKIafoK, cGopka
¢nannesnx coemuaeHuit. IIpoBepKa cUCTEMBI OXNaKACHNA KOBACHCATOPOB C 3aNOMHEHHEM HX
BOZIOH, CITYCK BO3AyXa, KOHTPOMb 32 IHPKYIAREH BoAN. 3aloTHEHAE CHCTEMHE PacCoNoM
(Bonoif), mpobHEI ITycK ¢ MPOBEPKO NAPKYIALHHE, KOHTPONb KOHICHTPAlHK Paccolia, CIyCcK
BO37yXa, ycTpaHenne aedexros. [Iposepka paboTH BHTDKHOM H aBaPUHHOM BEHTHAAIMH.
CocTaBnenye akToB O 3aNOJHEHHH H ONPOOOBaHUH CHCTEM. 10
32 IlepronaganmbHOE 3aMONHEHUE CHCTEMBE XIANareHTOM ¢ Pa3paGoTKO# CXeMbl BLIIOMHEHHS
paboT, BAKyyMHpPOBaHHE CHCTEMEI, II03TAlIHOE 3aIIOHEHHE CHCTEMBI C ITPOBEPKOH
TEPMETHYHOCTH M YCTPAHEHHEM BEUIBIIEHHHIX yTeUeK, BKIIOUeHUe B paboTy smeMenTos
XONOAMABHOR YCTAaHOBKH U CHCTEMBI 0G0pOTHOTO BOAOCHAOXEHNA. JaNOTHEHHE YCTAaHOBKH
pacyeTHBIM KOJIHIECTBOM XJIalareHTa ¢ pacnpefieJICHHEM €ro II0 COCYAaM /10 HOPMATHBHEIX
BeJIHYHH, ycTpaHeHHe AedekToB. CocTapleHHe aKTa Ha 3allOTHEHHE CHCTEMAI XJTaflareHTOM.

10

4 ITyckoBEIe H HaaAo4YHEIE paboTH! Ha MepBOHAYANBHLIX PEXRHUMAX OXNIAXAEHHS 25
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Howmep
STana

Cocras yckoHanagogHEIX pabor

IIpouenr
or ofmeit
_pacueHKH

B TOM YHCJIE:

ITyck B paGoTy X0J0ANLHOM YCTaHOBKH HO NPOCKTRON CXeMe Ha peXXHMaX NepBOHAYANLHOTO
OXJIAXJICHHS C IPOBEPKO# CPaGaTHIRaHAS CHCTEM 3AMIHTH, HHCTPYKTAX 0GCIyKHBAIONIEro
nepcoHana. BLisBIeHAE ¥ aHaNH3 HEZOCTATKOB B paboTe XONOMWIbHOM YCTAaHOBKH, BX
ycTpaneHue. BunongeHEe perjlaMeHTHEX PaboT 1o 060pyAOBaHHIO B COOTBETCTBHH C
TpeGoBaHHAMA OpeupHATHS-H3roToBATENL. KOoMILIEKcHOE Mpo6HOE HCUKTAHAE XONOAMALHOMN
YCTaHOBKHM Ha paboueM pexXHMe C JOCTHXEHAEM IPOEKTHEIX TEMIIEpaTyp, obecnedeHHeM
ycroitauBoil paGoTsE 000pYAOBAHAA U TEXHONOrHIECKOro pexuma. MHcTpyKTax
06CTyKHMBaIOMEro NEPCOHANA N0 MOAAEPIKAHAIO ONTHMANILHOTO peXkHMa paboTw ¢ dukcanueit
TIaApaMeTpoB B XypHaJle HaGmoneHus.

Kommaekcroe onpobopanme

B TOM 4HCHE:

Ob6ecneuenne paboTH XONOAAIBHOH YCTAHOBKH ¢ JOCTHXCHREM H HOAACPRAHACM
YCTOHYHBOrO IIPOEKTHOIO (TEXHONOTHYECKOIO) PEXHMa B TeucHUe 24 9 (COBMECTHO C©
[IEPCOHANOM 3aKa3uMKa).

27

3axmounTesbHbe paboTh

B TOM YHCHE: :

Cocrasnenre JOKyMEHTAIIHH 00 OKOHYaHHHA MyCKOHANaN0THLX pabor. CocTaBnenue
TEXHHYECKOro OTYeTa.

Hroro:

100

Ipunoxenne 6.3

CTpyKTYpa NYCKOHAJNANOYHELIX paboT, oTaen 1, pasxen 3

Homep
JTana

CocraB IIycKOHaNafoYHHX paboT

IpouenT ot
obmeit .
__pacHeBKH

1.1

1.2

TToarorosuTenpaLIE PaboTH

B TOM HHCIE:

Hzyaenne v anany3 NpOCKTHOH, HOPMaTHBHOH H TEXHHIECKOH JOKYMEHTALMH: aHANIN3
TIPOEKTa, IPUHATEIX IPOEKTHEIX PelIcHHI, pabouux deprekeii: H3ydYeHHE TEXHEHIECKO
JOKYMEHTAUMHA peANpHATHi-H3roTOBATENCH 060pyRoBanHa. [IpoBepka pacueToR:
KaJIOpHIECKUX, H3ONMAIMH KOHCTPYKIUii, moaGopa XonoonoTpeGisiomero o00pynoBaHUA.
CocrannerHe renoMocTH AedexToB mpoekTa. Pazpaborka coBMECTHO € MPOEKTHOM
opraHmsaumeii H 3aKa34MKOM MEPONIPHATHIA IO YCTPaHEHMIO 3aMedaHni; cocTaBleHHe
TpOrpaMMEl TyCKOHANANOYHBIX paboT.

Agann3 cnaTo4HOH NOKYMEHTAlHH CTPOHTENLHO-MOHTaXHEIX Opranu3anuii, BHCIHRAIM
OCMOTP CMOHTHPOBaHHOTO 000pyNOoBaHRA (baTapeH, BO3AYXOOXNAAMTEH, TPYOOIPOBOAK H
Ip.), IpOBEPKa Ka4eCTBA BHTIONHCHNSA H30MAMH, CTPOHTEIBHBIX KOHCTPYKIWHIA,
BOMOCHAOKEHMA, KAHAIM3AIMH, CACTEMBI 00orpesa nonos. CocTaBlieHHE MepedHs 3aMeqaHuit
H pa3paboTka COBMECTHO C 3aKA39HKOM H CTPOMTENbHOH OpraHu3anueiil MeponpuaTHii mo
YCTPaHEHHIO BHIABICHHBIX e(€KTOB, KOHTPOE 33 HX YCTPAHEHHEM.

10

2.1

IIpoBeneHne MPoBEPOK A HCHBLITAHMAI

B TOM JHCIIE:

IpoBepka oGecneYeHHOCTH IEKTPOIHEPTAcH, 000rPeBacMEIM BOJOCTOKOM,
paboTocrocofHOCTH CHCTEME 000rpeBa IONOB, NPOBEPKa AOKYMEHTALIHY, NIOATBEPKAAtOIIEi
roroBrOCTE cHcteM KHITuA k Mcnsrranusy, KOHTPOIbHAA OPOXYBKa 00OpyAoBaHNA H
TpyOONpPOBOAOR CO CHATHEM, YUCTKON W YCTAHOBKOH (HILTPYIONHAX 3/EMEHTOB.
CocraBnenye akTa Ha IPONYBKY H MPOMBIBKY cHCTeMBI. KOHTpoabHas npoBepka
TepMETHYHOCTH CHCTEME! XOJIOONOTPeONIeRns, CHATHE K YCTAROBKA 3aITyHIek, pa3bopka n
cOopka coeIMHEHHI C BLIABICHHEM H YCTPaHEeHHEM HemnoTHoCTel. CocTaBlieHHe akTa
KOHTPOJHHLIX HCILITAHWH Ha FepMETHIHOCTD.

22

Ioaroroeka oGopyAoBaHNs K HCILITAHHAM: IPOBEPKA EHTPOBKH BAOB, OATOTOBKA
HACOCOB, BEHTHIATOPOB K NpOoGHOMY ITYCKY, XoocTas 00karka obopyaosanua. IIposepka
HalpasBlIeHAA BpalcHus. Brusnenne nedeKkroB, y9aCTKOB, YIACTHE B HX YCTPRHEHHH.

TpemmryckoBsie paGoTs

22
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Homep
JTana

Cocras nyckoBalnago4neIx pabor

TIponesrt ot
ofme#
PACUEHKH

3.1

3.2

B TOM 9HCHE:

BakyymupoBaHHe CHCTEMEI XJIaJIareHTa, IPOBEPKa CHCTEMEI Ha TEPMETHIHOCTD BBIIEPHKKOH
IO/l BAKYYMOM, YCTPaHEHHE BHABIESHHHIX HEMIOTHOCTEH, IEPROHAYAILHOE 3aTIONTHEHHE
CHCTEMEI XIIaJJaTeHTOM. TEeXHIIECKOE PYKOBOJICTBO HPUTOTOB/ICHUEM XIIafOHOCHTENA,
OpOBEPKa PaGOTH HACOCOB, MEMIANOK B BEHTHIATOPOB.

Tlomxoe 3anonHeHAe CHCTEME XJ1aJJar¢HTOM, PaclipefelicHHe M0 OXJIAXIA0MuM DpaGopaM,
TIPOBEpKa CANLHHKOB, CBAPKa MIBOB, COCAWHERMIT Ha TePMETHIHOCTD XMMHYECKHUM
uaguKaTopoM. HarnorHedne cHCTeMBI XJIaROHOCHTEIIEM, CITYCK BO3AYXa, MPOBEPKA TUIOTHOCTH
paccona, ipoBepka paboTH HACOCOB, YACTKA GHILTPYIONIMX IEMEHTOR,

10

ITyckoBele paboTH! Ha EPBOHAYANBLHEIX PEXHMAX OXIaXKIeHHSA

B TOM JHCIIE:

Tlyck B paboTy CHCTEME! XONOAONIOTPSONAIOMEX ANNAPAaTOB HA PeXKAMAX NepBOHAYANLHOro

OXJIaXACHHA, ONpo0oBaHIe CPEACTB PETYIRPOBaHHS [10a9H XiafareHTa (X1aJOHOCHTENA),

Onpo6oBaHHE CPEACTR OTTaHBAHHI, IIPOBEACHAE 3aMEPOB APAMETPOB, BLIABICHHE H

yerparenHe aedekron. KoMiuiexcHoe IpobHOE HenbITaHue Ha paboueM pexuMe ¢

JIOCTHXEHHEM NPOCKTHHIX (TEXHONOrHYECKUX) apaMeTPOR B ofecriedeHHe YCTOHINBOM
_paboTH. MHCTpYKTax 06CIYXHBAIOIIETo IepCoHaa.

25

KommurexcHoe onpoGoBaHue

B TOM 9uClIE:

Kommnexcroe onpoSoBanie CHCTEMBI OXIIAXKIEHNS C JOCTHXEHWeM ¥ pabGoToii Ha
YCTOHIHBOM IPOSKTHOM PEXHME COBMECTHO ¢ 0OCTY)KHBAIODIHM IEPCOHATOM 3aKa34HKa B
TeueHHe 24 y.

37

3axmountensHEe paboThHI

B TOM 4YHCIE!

CocraBaesne TOKyMeHTAIAM 00 OKOHYaHUM ITyCKOHANaOYHEIX pabot. CocTaBlenHe
TEXHUIECKOTO OTYEeTa.

Hroro:

100

IIprnoxenne 6.4

CTpykTypa HycKOHAIAA0YHBLIX paboT, oTaea 2, pasaen 1

Homep
sTama

CocTaB myckoHaNa09IHEIX paboT

IMpouexT ot 06mHX
3aTpar Mo pacHeHke

06-02-001

06-02-002

O3sHakoMIICHME ¢ COCTABOM NPOEKTa, aHAJIH3 TEXHONOTHYECKOH JacTH MPOEKTa H
YCIIOBHI TIPUBA3KH K 00IXe3aBOICKOMY IPOH3BOJCTBY; H3y4eHHE TEXHHYECKOMH
JIOKYMCHTAIIMH TpeANPHATHH-A3roTOBATENEH 060pyRoBanm. IlpoBepka
COOTBETCTBHS NIPENYCMOTPEHHBIX IPOSKTOM TEXHOIIOTHIECKHX H
BCIIOMOraTeNIbHBIX CXEM, OCHOBHEIX XapaKTepPHCTAK 00OpYIOBaHUS TEXHWHOCKHM
ycaosuaM. COCTaB/IcHHME W BEIaYa 33Ka34AKy 3aME9aHHH 110 IIPOEKTY H
BHIITOJHEHHBIM MOHTAXKHEIM paboTaM ¢ peRKOMEHIAMMAMH MO HX YCTPaHEHHIO,

KOHTPONE 32 YCTPaHEHHEM.

KoppexTuposka 3KCIITyaTalfHOHHO-TEXHHYECKOH JOKYMEHTAMM C YUETOM
W3MEHEHHH, BHECEHHBIX B HPOCKT B NPONECCE CTPOHTENLCTBRA, 3 TAKXKE OMBITa 3
ITyCKa aHaJOr¥IHOro 00opyAoBanuA.

CocTasnerne ITyCKOBOMH MHCTPYKIMH, IPOrpaMMBI H KalleHAapHOTO Tpaduxa
IPOBEXEHHs ITyCKOHANAZOTHBIX PabOT H X COTTIaCOBAHME C 3aKa3THKOM.
CornacoBanue CPOKOB IPOBCACHHA MOHTAXHBIMH OPIraHH3aIHAMH
HMHIMBUAYaNbHEIX HCIIEITAHRH ¢ KaNCHAPHEBIM IpadukoM paGor. O3HaKOMICHAE 3
IKCIUTYaTaliHOHHOTO TIEPCOHANA C IYCKOBOM HHCTPYKIMEH U MPOrpaMMOoii
TIPOBERCHHA MYCKOHANA0THBIX paGoT, 0OGydeHne ero MpaBUiIaM TeXHHIECKO#H
3KCILTyaTanuy H 6e30nacHOMY 00CITYKHBIHHIO KOMIIPECCOPHOM YCTaHOBKH.
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HomMmep
JTana

CocTas mMycKoHaNafoIHEIX pabor

HponenrT oT 0b1mMX
3aTparT 1o pacleHKe

06-02-001

06-02-002

TIpoBepka coOTBETCTBHS CAATOYHOR AOKYMEHTAINY, NOYJEHHOH OT MOHTAKHBIX
opranw3alyi, TpeboBaHKAM HOPMATHBHOA H TEXHAYECKOMH AOKYMEHTANHH.
OCMOTp CMOHTHPOBAHHOTO 000PYROBAHKA H IPOBEPKA BEIIONHCHHEIX
MOHT2XHALIX paboT Ha COOTBETCTBHE TPeOOBaHAAM HHCTPYKIMI IPEATIPHATHI-
A3roTOBUTENCH. Briiada 3aMeaHii ¥ KOHTPONb 32 HX YCTpaHCHUEM.

TIpoBepka oGeCIIeIeHHOCTH KOMIIPECCOPHOH YCTAaHOBKY HHCTPYMEHTOM,
OCHACTKO#H, 3HeprocHabkeRNeM, CHPLEM, PeareBTaMH, HeOOXOAMMEIMHE s
npoBefeHNA ITyckoHanagoInux pabor. IIposepka paborocnocobHOCTH cHCTEME
KHITnA, MoATaXa GI0KMPOBKY H aBapUHHOMN CHIHATH3aIWH, BEHTHIINMH,
HAIH9AA H OPaBWILHOCTH BHITONHEHAA OTPaXAeHUI MOHTAXHEIX IIOMAA0K.
Briaua samMeqannii.

BrInonHEeHHe MepONPHATHIA N0 TEXHAKE 6€30MacHOCTH H OXpaHe TPYAA,
obecnegenne NPOU3BOACTBEHHOM CARUTapHH H TIOXKapHO# Ge30macHOCTH,
HEeOOXOIHMEIX B IEPHOJ NPOBEACHAA IYyCKOHANAMOYHEIX pabor.

ITpoBepxa u BeaeHHe XUM0OpaGOTKHA, NPOMKIBKH, NPOAYBKH M ONPECCOBKU
KOMMYHHKaU#i H 060pyROBaHUS ¢ MPOMEXKYTOUHEIM HCHEITAHHEM Ha TUIOTHOCTE.
CocragiieHye COOTBETCTBYIOINMX 8KTOB.

11

11

TMoxroToBka X paboTe MacIOCHCTEME! KOMIIPECCOPa, HAllAKa H PETYIHPOBKA
pelle 0CeBOrO CABUTa, CHCTEM 3aIIHTH M CUTHATH3ALMH.

PykoBoacTBo cHATHEM 1 YCTaHOBKOHK BCACHBAIOMNX KIIANAHOB IMIHHIPOB,
CHATHEM M YCTAHOBKOM KpHIIEK paMhl, KallpaB/IIIOMHUX KpeHukonos, mpoBepka
MEXaHH3Ma ABHXCHHA H 3aTXKKH pe3bOoBHIX cocauBeHuUii. [IpoBepka cocTosHus
apMaTyphl M TEpPMETUIHOCTH MACHO- H BOXOCHCTEMEL.

10

IpeamyckoBas NpoBepka KOMIIPECCOPHOTO H BCTIOMOTATeIbHOrO 0G0pYAOBaHHA,
xXonocTad 06KaTKa ¢ MOCHeAYIOMIEH IPOBEPKOH COCTOAHMA MOAMMITHNKOB,
COEIMHUTENBHEX MY(T, MyIETHILTHKATOPOB, KpeHIKondoB, CATpHHKOB U
HUIHHAPOB,

13

12

11

Hanaaka OTAENBHBIX Y3/I0B ¥ CHCTEM KOMIIPECCOPHOH YCTAHOBKH IPH
onpoGoBaHAM TEXHONOIMMECKOH IMHKH Ha HHEPTHHIX CPEaX B YIacTHE B
IPOIYBKE KOMMYHHKAIWH, QHILTPOBR, MEXCTYNEHIATHX XOMOAXWIBHHKOB CO
CHATHEM H YCTaHOBKOH B IIPOEKTHOE ITONOXKEHUE KiianadoB. CocraBiicHHE
MepeyHA BHABICHABX Ae(PEKTOB 000pyIOBaHHA, MOHTAXKHEIX PabOT M KOHTPOIb
3a HX YCTPaHEHHEM.

12

13

12

Tyck 1 Hanagka KOMIIpecCOPHOH YCTaHOBKH Ha paGouix cpefjax U Ha pasiHIHEIX
peXuMax, y4acTie B paGore 110 CHITHIO H YCTRHOBKE KITANaHOB IMIMHIAPOB C
pa3Gopkoii 1 c60pKoi KOpeHHEIX B MAaTYHHKX NOTMIANHUKOB, kKpefinkondos,
NOpHIHE#, a TakXke y4acTue B pasGopke U cOopKe MOANIMITHUKOB
3IIEKTPOJBHTaTENEH, KOPITycOB KOMIPECcopa, PEAyKTOPa, MPOBEpKa COCTOAHHA
HIeCTepeHIaTOTO 3aNEIICHUS POTOPOB H MTaGHPHHTa YIUTOTHEHWH.

13

KomrekcHas HalaJKa KOMIPECCOPHOH YCTaHOBKH B COCTaBE TEXHONOIHYECKOI
TTHHMH Ha pabodux cpeax ¢ o6ecneYeHUeM IPOCKTHRIX MoKasarenei.

11

11

14

Obecnedenne ycroiiuusoii HenpepHBHO#H paGoTH YCTAHOBKH Ha MPOSKTHOM
(macnopTHOM) pexuMe B TedeHue 48 wnu 72 9 B COOTBETCTBHH C 3aBOACKOM
mHCTpYyKuueil. Craga KoMOpeccopHOM YCTAHOBKH B SKCIUTYaTalMIO.

13

13

15

CocraBlleHHE TEXHHYECKOTO 0T4YeT], CAAYA NOKYMCHTANHH 3aKa34YHKY.

Hroro:

100

100
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Ipunoxenue 6.5

CTpykTypa myckoHaJlaA04HEIX paGoT, orgen 2, pasgen 1
KoMnpeccopHble YCTAHOBKH ¢ HOPHIACBLIMA KOMNpeccopaMu Ha OMIO3ATHo#l 6ase

Howmep
jTana

CocTaB IyCKOHANAAO0YHBIX paboT TIpoLieHT OT 06mMX 3aTpaT 1O pacueHKe

06-02-003-01 | 06-02-003-02 | 06-02—-003-03

ToaroroBKa CHCTEMEI CMa3KH MEXaHH3MA ABIDKEHHA C
pazbopkoii # cOopKoit, MEXaRWUECKOH OYHCTKOMH,

TIPOTPaBKoOii, IPOMBIBKO}, TaccHBaIHEi, IPOAYBKOI U
IIPOMAacIMBaHUEM, 6 9 11

Pas6opka u cGopKa ¢ OYMCTKOIL, IPOMEIBKOH U
TpoAyBKOH GHILTPOB, MaCIOXONOTHILHAKA, COOPHHKa
M KapTepa 0 MPOKAYKH MacJIoM M Iocle CO CHATHEM U
ycranoBKo# Kpbnmek Kaprepa. [Tonroroska cHCTEMEI
CMAa3KA UAITHHADPA H CAJBHHKOB ¢ TPOMBIBKOH
mybpukaTopa, OTCOSTHHEHUEM, IPOMEIBKOR H
moncoeJHHERHEM TpYOoK. 9 6 7

PassequHEHHE H COEAMHEHHE TOTYMY(T TyCKOBOTO
MAacJIoHacoca, OpoGOBaHHE IIEKTPOABHTATENA H
TIPOBEpPKA NEHTPOBKH. [IPOMBIBKA MaCIOCHCTEMBI
MAacJIOM ¢ YCTaHOBKOH MapleBEIX TaMIIOHOB H CMEHOH
Macra. 8 11 12

Pa36opka # c6opka mocne Npokagku MacaoM
PERYKUMORHOTO ¥ 0GpaTHKIX KNanaHoB, Macno-
XONOAWILHAKA, MAaCTEIOHACOCA, KOPEHHRIX H MATYHHEIX
DOAUIMITHUKOB ¢ OYMCTKO}, MPOMBIBKO 11 POXYBKOA. 6 7 3

CasATHe BCACKBAIOIIX KJIANAHOB UIWIMHIPOB, CHATHE U
YCTaHOBKA KPBIINEK PAMBI K HAIIPABISIOMIHNX
Kpeltukondos, NpoOBepKa MEXaHU3MA ABHXEHAA H
3aTAKKU Pe3bOOBRIX COCTHHEHHIA.

IpoBepka cocToAHMA 3a0PHO-pETyIMpYylomeii
apMaTyphl H TEPMETHIHOCTH Maclio- B BOJOCHCTEMB
TIepes] MyCKOM. 11 15 17

TIpoayeka TpyGONIPOBOIOB M anapaToB CO CHATHEM,
TIEPECTAHOBKOI ¥ YCTaHOBKOH B MIPOEKTHOE NMOJIOKEHHE
KIIamaHoB, CHATHEM GygepHEIX eMKocTel H HILTPOB
Ha Ta30IpOBOjic BCACHIBaHUA ¢ YCTAHOBKOH Ha MECTe. 10 11 12

KonrponbHeie paGoTEI B HepHOX OOKATKU NOX
HATPY3KOH CO CHATHEM M YCTaHOBKOH KIallaHOB
IRUIMBAPOB, ¢ pa30opKo# U cOOPKOH KOPEHERIX H
MATYHHEIX TOAUIHITHUKOR, MIATYHOR U Kpeinkondos co
CHSTHEM H YCTAaHOBKOM KPHIMicK MWIMHAPOB ¢ BRIEMKO
TIOpIIHEH B OCMOTPOM CAJILHHUKOB, IIOBEPXHOCTH
IMIHHAPOB, TIOPIIHEH M COCTOSHHA KONel] HOCTIe
HCTIEITAHAA TIO] HATPY3KOii. 40 34 25

[TpoBepxa 3aTKKA Pe3bOOBBIX COeIUHEHMH, MACTIAHBIX
3330POB B MOAIIMITHKKAX CO CHATHEM H YCTAHOBKOM
KpPHIIIEK paMbl H HANPapIAIOIAX Kpeiixondos.
3amena Maca. 5 5 6

ITyck u 3axmoguTenbHas 00KaTKa KOMIIPECCopa. 5 2 2

HWroro: 100 100 100
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Hpunoxenue 6.6

CTpyKTypa myckoHaNafo9IHEIX pabort, 0TAEA 2, pasaen 1
KoMnpeccopasie YCTAHOBKH ¢ HEATPOGeXHEIMA KOMIpPeccopaMu

Homep
jTana

CocTaB ITyCKOHATAHOYHEIX paboT

TIpouenT oT OGIIAX 33TPAT OO PACHEHKE

IMoaroToBKa MacIOCHCTEMEI K TYCKY KOMIIPECCOPHOIO
arperata ¢ pa36opkoii TpyGoTpoROIOB, ¢ MEXaHHTE-
CKOi¥f OUHCTKO#, TPOMBIBKOI, TPOTPAaBKOH, TacCHBANU-
eil B IPONYBKOH, IpOMacIHBaHHEM B COOPKO.

IIpoMEIBKa MacXOCHCTEMBI MACIIOM € YCTaHOBKOH Map-
JIEBHIX TAMIIOHOB M CMEHOH Macia, ¢ pa3Gopkoid, npo-
MBEIBKOIT ¥ IpOAYBKoii MacnodmibTpa, Macno-
OXJIaMTENA ¥ Maciobaka o IPOKAYKH MACIOM H HO-
cJie, TIepe]] IATHBKOH THCTOTO Macna,

Pasbopka 1 cOopka mociIe NpOKaIKM MaclIoM peAyKIH-
OHHOTO ¥ 00PaTHOT'O KJJaNaHOB, PeXYKTOPA H MOAIIHII-
HHKOB KOMITpeccopa H JJIEKTPOABATATENA [IA OYUCTKH
¥ NPOMEIBKH BHYTPEHHHUX NoNocTeif. Q9ncTKa BCacki-
BaIOIIHX IA30MPOBOIOB B KaMephl ¢ GIIbTPOM.

IIpoBepka 3a30pOB B NOJIIHITHAKAX STE€KTPOABHTATENA
M KOMIIPECCOPA M COOTBETCTBUA (OPMYNAPHEIM JaH-
HEIM. PaspenmueHne ¥ coeAUREeHNE NOTYMY QT OyCKo-
BOI'0 MacCJiIoHacoca Ui 011})06038}{1«[5{ 3JICKTPOABUTATE-
JI1 ¥ POBEPKH LieHTPOBKH. [IpoBepka 3amopHo-

| perynupytome# apMaTypsl.

BCKphITHE 1 3aKPHITHE KOPITYCOB KOMIIPECCOpPA C KOR-
TPOJIEM COCTOAHMSA TaOMPHHTHHX YIIOTHERUH H UC-

KOB pOTOPOB, C IPOBEPKOH OCEBOTO CABHIa A COOTBET-
CTBHA GOPMYIDIPHEIM JIAHHEIM.

Pazbopka coeMHATENEHEIX MYQT, IIPOBEPKa COCTOA-
HU 3aleTNICHHA, HCIIBITAHNE CKTPOABHraTeN Ha
XO0JIOCTOM X0AYy. YCTaHOBKa H CHATHE NPHCIocob:1erni
JUIS EHTPOBKH BAJIOB, POTOPA 3NEKTPOABATATEIIA, pe-
JAyKTOpa H poTOpoB KoMppeccopa. CGopka MydT.

IIposepka ¥ AoBoOZIKa IIOAMHAITHAKOB PEIYKTOpPa, KOp-
TCOB KOMIIPECCOPA, SNEKTPOABHTATENA M OTACTHHBIX
Y3I0B KOMIIPECCOpa B IEPHMOJ ITYCKOBANA{0YHEIX pa-
60T ¢ HeoxHOKpaTHO# pa3bopkoii 1 cOopkol noAmMII-
HHKOB KOMITIpECCOpa H KOpIyca PeAyKTopa, C OCMOT-
PpOM 3yG3arToro 3aueruicHAR Hocike paboTs Ha X0/10-
CTOM XOJY U TOJ} HAaTPY3KOii.

TIpoBepka 3aTsoKKH pe3bOOBHIX COCTHMHECHHI, pa3bopka
¥ cOOpKa COSAMHHUTENBLHEIX My(T C YCTAHOBKOi H CHSA-
THEM TIPHCIIOCOGICHHIA IS MPOBEPKH COOCHOCTH Ba-
JIOB M arperaTos koMupeccopa. OcMOTp COCTOSHHA
3yGYaToro clerUIcHHS 1o OKOHIaHHH MYCKOHANA0Y-
HBIX paboT. 3aMeHa Macia.

IMyck u 3akmounTeNbHas 06kaTka xomMmpeccopa. IIpo-
BEpKa COCTOSHMA IHECTePeH PEAYKTOpa M NOMIHIIHY-
KOB KOpIYCa KOMIIPECCOPa H NICKTPOIBATATENA.

10

OO0ezxnpuBaHye BOJHEIMH MOIOTIMMH PacTBOpPaMH
HOBEPXHOCTEH KOMIIpECcopa H TpyOoIpoBoIoB, Co-
TPHKACAIONINXCA C KHCIIOPOJIOM.

Hroro:

0602~ | 06:02- | 0602~ | 06-02-
003-04 | 00305 | 003-06 | 003-07
9 8 10 4
7 6 7 6
3 3 5 3
7 8 8 5
8 12 13 8
10 11 10 6
37 33 28 15
12 13 12 6
7 6 7 3
- - - 44
100 100 100 100
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[pwnoxerue 6.7

CTpyxTYpa MyCKOHANAA0YHBLIX paboT, oTxen 2, pasgen 2

CocraB IIyCKOHATAAOTHBIX paboT

ITponenT oT

obmeii
pacucHKH

HoaroroaTensabe paboTs!

B TOM JHCIE:

OsnakoMIIeHHE ¢ MPOSKTHOI U TEXHHIECKO JOKyMEHTauuell Ha obopyAoBaHKe, aHANIH3
TpoeKTHEIX pemennit Ha coorsercTBie 'OCT, CHull, BrnoimeHne npoBepodHEIX PacueToB.
PazpaboTka COBMECTHEIX € 3aKa3YHKOM ¥ IPOCKTHOM opraHH3anmell MeponpHuaTHii o
YCTpaHEeHHIO 3aMcdaHuH, KOHTPONb 33 HX ycTpaHeHAeM. IIpoBepxa Ham4us cHaTOTHOR
JOKyMEHTalMH CTPOMTEIbHON B MOHTAXHOM OpraHm3aimii, BHEIRHH 0CMOTp
CMOHTHPOBaHHOTO 06OPYROBaHUS, ONpeieNeHUEe COOTBETCTBHA BEITOMHEHHBIX CTPOHTENEHO-
MOHTaXHBIX paboT NPOEKTY, TpeGOBaHHAM TCXHHIECKOH JOKYMEHTAIHH NPEANIPHATHIA-
H3roToBUTENEH N AcHCTRYIOMUX TeXHHIeCKHX HOpM. KOHTpONEHad NpolyBKka, MPOMBIBKA
TpyOOIIPOBOOB H ANIApaTOB C OYHCTKOR H YCTaHOBKOH (PHITETPYIOIMX JIEMEHTOB.
TIpoBepka cpabaThIBaHAA NPEOXPAHUTEILHEX KIIAaHOB, KOHTPONbHAs IPOBEPKa
TEepPMETHYHOCTH aMIaparoB ¥ TpyOOIpOBOAOB, YCTpaHEHHE Hedeii B CaTbHAKOBRX H
GhraHIeBHX COeTUHEHNAX, IPOBEPKA MIOTHOCTH 3aKPHITHs 3aN0pHOii apMaTypsl. [loaroroska
KOMNpeccopa K HEAMBHIYalbHBIM HCTILITAHUAM C TPOMEBIBKO# MaclocHcTeM GHILTPOB.

10

2.1

2.2

IpoBenenne npoBepoK W HCNEITAHHI

B TOM YHCIIe:

TIposenenne nucnrITaAKi 060pyXOBaHMA BXOJOCTYIO U TIOJ HAarpy3KOii, ONpOGOBaHUE 3aLIAT
H PETYIHPOBKA CUCTEM MacIoNoAaqH, o0TskKa KpeexHuX ¥ QyHIaMeaTHRX 601ToB,
TpPOBEPKa HarpeBa TPYINHXCH gacTelf, yCTaHOBKA JONOMHUTEIBHEIX BDEMCHHBIX (QHILTPOB.
Iposenienue HCHBITaHKMA BCHOMOTaTENBHOTO 000pYIOBAHUA, 3aNONHEHNUE alIAPaTOB
HATIONIHATEIIAMH ¢ TIOCTIeAyIonIeH TPoJYBKO#, MPOBEPKA OTCYTCTBAS YHOCA JaCTHIL.
CocraBiieR¥e aKTOB 0 NPOBEICHAN HCITHITAHAH.

TIpoBepka paboTociocoOHOCTH CHCTEM: Ta30NOIOrPesa IS PereHepay HANONHHTENA,
TOZIaYH | 0TBOJa KOHIEHCATa, YIIPABIIEHAS TIPOTIECCOM PETeHEPANHH; BLIABIICHHE
HEJOCTATKOB M yJacTHe B HX yCTpaHeHuM. IIparoTonieHe COBMECTHO ¢ IEPCORANOM
3aKa34HKa TEXHONOTHYECKUX PaCTBOPOB, 3aNpaBka MMH TpYOONpPOBOOB ¥ allllapaToB.
CocTaBilcHHe TeXHHYECKO JOKYMEHTAallnH HA BRIIOJHEHHKIE paboThL.

35

15

20

Omnpoboparde 060pyA0BaHNA HA HHCPTHRIX M pabogMx cpefax

B TOM JHCIE:

Tloxroroska 0GopyAoBaHHA UM MCIIHTAHAA HA RHEPTHHIX Cpedax ¢ pa3paborkoil pexHMOB H
IMKJIOB, OnpoGoBaHHe Ha HHEPTHBIX cpejiax ¢ HuKcanmeii mapamMeTpoB paGoTH B KypHaUe,
BHISBJICHHAC ¥ YCTPaHEeHYE HECOOTBETCTBUS B paboTte. PaspaboTka COBMECTHO ¢ 3aKa39HKOM
MEpOoNpHASTHA IO OATOTOBKE K PaboTe HCTOTHHKOB BHIACICHNS YTICKHUCIIONO Ira3a,
TIpoKpyaHBanne 000pyROBaHHA, MPOAYBKa JIMHHH BHITYCKa KOHJCHCATa, CIYCK BO3MyXa,
TpokpyduBanue o0opyaoBanns ¢ nocrmkendeM 5 MIa (50 atm). Ipoburni myck Ha pexaime
CXHKCHMHS, OTPa00TKa 3aMPaBKH HMAKOH YIIIEKMCIOTH B 62nnonsl (H30TepMIrIecKue
€MKOCTH) U TEXHONOTHH TOJydeHHA CyXOT0 JIbjla; o0ecneuenne paGoThl B KOMILIEKCE C
cucTeMaMy GIIOKMpPOBKH H 3alHMTHL. BhlgRiieHAE HENOCTATKOR, COCTABICHHE MEPOLIPHATHIA IO
HX YCTPaHCHHIO H KOHTPOJD 32 YCTpaHeHHeM. BEmonHenue periiaMeHTHEIX paboT: 09HCTKa
(RILTPOB, CHATHE BpEMEHHHIX H YCTAHOBKa NIOCTOSHHEIX (PHIBTPOB, IPOBEPKa MPHpaboTKH
KJ1anaHoB ¥ IONIIHIHAKOB, IPOBEPKA 3330pOB; NOATOTORKA 0GOPYAOBaHHS K JANbHEHIIEH
pabote.

20

4.1

Kommnexcroe onpoGoranue ycTaHOBKH

B TOM YHCIIe:

Komnnekcroe npoGHoe ACIbITaAAE YCTAHOBKA C JOCTIDKCHHEM H IOUIEPKARMEM
YCTOHYMBOTO PEXHAMA, 3aMEP NapaMeTpoB pabOTH, PErYIMPOBKa TEMIIEPATYPH I'a3a NO
CTYTICH:AM, IOCTHIKCHUEM HEOGXONMMOTO AaBICHHA B KOHACHCATOPE AN HaYa/ia Npolecca
CXMKCHHS, MMPOBEPKA ILIOTHOCTH BCEX COCYAOB M anIapaToB, TpyGonpoBoaos,
TIepHOAMIECKas TPOBEPKA KONWIECTBA HAKANTHBAEMOH KUIKOCTH, NOJITOTOBKA EMKOCTCH
Win 6aJIoHOB JNA 3aNIpaBKH, POBEPKA NPOLCHTHOrO COACPXKAHNUSA YIIACKHUCIIOTH;
Hanonacnwe Gamwronos. Buasnerne oTiioneHnii B pabore, HX apamms, paspaboTka
MEPONPHATHH 110 YCTPaHEHHIO HEOCTATKOB H KOHTPONE 33 MX YCTPaHEHHEM.

32

17
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OEPn-2001. TIpanoxenys

Homep [Iponeu'{ or
CocraB IMyCKOHAIAAOYHEIX paloT obmeit
yrana pacnenkH
42 Tonnepxanue yCTOHIHBOrO MPOEKTHOTO (TEXHOIOTHYECKOr0) PekMMa B TedeHHe 24 4 ¢
ONy4eHneM DPOLYKIHH.
15
5 SaxmounTeNbHEIE paboThl 3
B TOM 9YHCIIE:
OdopMieHHe TEXHHIECKOH JOKYMECHTAI[MH IO MPOBE/ICHHEIM MTYCKOHAIAA0YHLIM paboTaM.
Hroro: 100
TIpumoxenne 6.8
CTpYKTYp2 nycKoBadaA09HLIX pador, oTxen 3, pasaen 1
Howmep C Tipo uetT ot
Srama 0CTaB MYCKOHANANOYHBIX paboT obmeit
PpacieHKH
BJIOKU PA3SNNENEHUA BO3AYXA
1 HoaroroeuTenbHue paboThl 8
B TOM YHCJIE:
H3yqeHnie ¥ aHaIH3 MPOCKTHOH H TEXHOJIOrHYECKOH JOKYMEHTAIMH, BRIa4a 3aMeYaHHii.
Cocrasnenue rpaukoB IryCKOHANAXOYHLIX paboT, yTBEpKACHHE HX Y 3aKa3auKa. Paspa-
6oTKa, COrIacoBaHHE H YTBEPAKICHHE MEPOIPASTHUI 0 TeXHAKE GE30MaCHOCTH U OXpaHe
TpyZa OpH NPOH3BOJCTBE ITYCKOHANAXOIHEIX paboT.
2 ITpoBepku Ko HHAMBHAYAIHHBIX HCIIEITAHHH 000pYNOBaHMA 9
B TOM YHCJIE:
21 IIpoBepka roToBHOCTH 000pyNOBaHAS K RHANBHAYANbHEIM HCIILITAaHASM H BHIONTHCHAE
MEpOIPHSTHH, IPeXyCMOTPEHHBIX aKTaMH. OnpesieicHHe KaueCTBa CTPOHTENLHO-
MOHTa)KHBRIX pab0T, KOHTPONb 33 peadu3anueii BHIaHHLIX 3aMedaHuii. 4
22 IIposepka roroBrocTH K pabote KUTIHA, 3an0pHO-perympyiomie# apMaTypsl, IPOBEpKa
paboTocROCOGHOCTH CHCTEM 00eCIETeHIA IHEPrOPECYPCAME B IOKAPOTYIICHHA, HATHINA
3a3eMJICHNA, KadecTBa MaikH, cBapki. CocTaBlieHHe NepeyHs 3aMedaHdil ¥ KOHTPONb 338 HX
YCTpaHEHHEM. 5
3 VYyacTre B HEIHBHAYANbHBIX UCIEITAHUAX 000pYIOBaHHS 5
B TOM YHCIe:
TNoaroroska 61oka K HCMEITAHUAM, OCMOTp 060pya0BaHHA, pa3paboTka IPOrpaMM A
TIPOIYBOK H OIMPECCOBOK, CXEM IJIA YCTAHOBKH 3armyniek. O6e3:KHpHBaHHe, pEBH3HA KiIa-
TIaHOB, apMaTyphi, IPOAYBKA, IOATOTOBKA MaclIocHcTeMBl. CocTaBiicHRE epedHA 3aMeda~
Hyil. Y9acTHe B IPOBEACHHE HHANBHAYAIIBHBIX HCIBITAHUIA: TOATOTOBKA CXEMEI, POy B-
Ka, y9acTHe B POBEICHHE TEIUILIX OIPECCOBOK, OTOIPEB M MPOBEICHHAE XONOAHOH olpec-
coBkd. CocTaBlieHHre NepeyHs 3aMe4aHHil B KOHTPOJb 32 X peann3alnei.
4 TIyckoBEie paboTh! 43
B TOM 9HCIIE:
4.1 Toxaroroeka 60ka K MyCcKy; NPOBEpKa TOTOBHOCTH BCEX CHCTEM, YCTpaHerHe AedekToB H
peryJaHpoBaHUE Y3JIOB; IPOBEPOUHBI pacyeT FHEProcHabxeHHd B MaTepHANBLHOro obec-
TIeYeHUs; COCTaBJIEHNE TPadHKOB aHAMTUYECKOT0 KOHTPOJIA, OTIpee/ieHHe FrOTOBHOCTH
J1a60paTOPHH H HAIHIHS TpeGyeMoi JOKYMEHTAMHA; UHCTPYKTAXK [IEPCOHANA Ha paGoueM
MECTE, KOHTPOMNb H30IAIIHH. 8
42 Iyck m Hanazmka 6110Ka: NOATOTOBKA CXEMBI yCKa, onpoGoBaHNe GIOKMPOBKH, HATAKa
Y3/10B, PETyIHPOBKa, HacTpokika, onpoboBarne 610Ka Ha PasMIHEIX PEXHMAaX, BRIAaqa
3aMeyaHHid, 3achinka aGcopOeHTa, NOAroToBKa PereHepaTopoB, 3acklIIKa GasamsTa. 35
5 Komiurexcroe oGopynosanue 33
B TOM 9HCIIE:
Brisozt 6110ka Ha MPOSKTHBIH TEXHONOTHYECKHI PEXHM C JOCTHKEHHEM ITaCcTIOPTHOM mpo-
H3BOAHTENRHOCTH; obecIiedeHHe ycToHIHBOM PaboTH B pexXuMe ACTIOPTHOMH NPOU3BOAM-
TeNbHOCTH.
6 3akmounTeNLHEE paboTh 2
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Homep nponeﬂt or
srama CocTae IMycKOHaTafO4HEIX paGoT obmeii
pacIeHKH
B TOM YHCIE:
CocraslicHHe TEXHRYECKOI0 OTIeTa H HeoOXoauMoi JokyMeHTanun. Chada Glioka B skc-
ILIYaTAHIO ¢ 0GOPMIEHHEM COOTBETCTBYIOIHX aKTOB,
Hroro: 100
BCHIOMOTATENLHOE OBOPYIOBAHUE.
YCTAHOBKH PA3 HHUA OTXO, 1 TAHKOBBIX TA3OB
1 TMoarotoBurensHLIe paboTH 10

B TOM 4HCIIE:
Hsyyerne u apanu3s IPoeKTHOH U TeXHHYECKOH JOKYMEHTAUMHA, COCTaBJICHNE B YTBEPXKIe-

HHe rpadHKa MycKOHAlIao9HBIX paboT, pa3paboTka H yreepXAcHHE MEPONPHATHIA 10 TeX-
HEKe 6e30HacHOCTH U OXpaHe TPYAa.

2 TIpoBepku 10 HEAMBHIYaNEHEIX HCIEITaHHH 00OpYAOBaHHS 8
B TOM 9HCIE:

Ilposepka JOKYyMEHTAalHU H AKTOB; ONPECICHHE KAYeCTBa CTPOHTENbHO-MOHTKHEIX pa-
60T 1 roTOBHOCTH K paGoTe cHCTeM M 000pPYZIOBaHHUA, TPOBEpPKa KadeCcTBa CBAPHLIX COSAH-
HeHHif 1 paboTocnocoGHOCTH CPEeACTB NOKAPOTYIICHHA.

3 VYyacTie B HEAHBUAYAIBHEIX HCIIBITAHAAX 5
B TOM YHCIIE:
VYuqacTie B NOATOTOBKE K HCMHITARAAM, YCTAHOBKE 3arTYIIEK, PeBU3HU KIIATIAHOB, apMATy-

PHL, IPOIyBKe, IPOCYNIKe, IPOBEACHAN HCNKITARKH Ha POYHOCTD B MIOTHOCTL. COCTaB-
TIeHHNe Nepeyns 3aMeYaHii H KOHTPOI 32 MX peaiu3ayei.

4 TIyckoBrie paGoTs! 48
B TOM 4HCIE:

TIpoBepka roTroBHOCTH BCeX CHCTEM, OATOTOBKA CAATOMHOM JOKYMEHTALIHY, YCTaHOBIIE-
HHAC HAIAIUA HeoOXOMMMO# 3KCIUTYaTaMOHHO-TEXHHIECKOH JIOKYMEHTAIMH, HHCTPYKTaX

Ha pab6odeM MecTe IKCILTyaTalHOBHOr0 NEPCOHANA, OTHAKA Y3IOB H aIIapaToB, MYCK Ha
HEHTpalnbHbIX cpejax.

5 KommnnekcHoe onpoGosanue 06opyaoBanus 27
B TOM 4HCHIE:

Tlyck u Hanajgka Ha PEIHOYHBIX CPEfaxX C AOCTHIKCHHEM IAacIIOPTHOI MPOA3BOAHTENLHOCTH,
obecriedeHHe yCTOHIHBOMH paboThl Ha IPOCKTHBIX TEXHONOIHIECKHX pesKHMAaX.

6 SaxmognATenpure paboTs 2
B TOM 9HCIIE:
Cnaga B sxcruryaranuio. CocTaBlieHIe TEXHHYECKOT0 OTYETa H HeoOX0AMMO# JOKyMeHTa-
i)
Hroro: 100
KPUQI'EHHHBIE I'EJTUEBBIE YCTAHOBKH
1 TloaroroBuTtensHble paboTH! 10

B TOM 9HCTIE:

Wsyqyenvie 1 aHanmH3 IpOeKTHOR M TEXHAIECKOH JOKYMEHTAIMH, BLa9a 3aMeYaHHii, TeX~-
HMYecKH 060CHOBaHHEIX IPE/LIOKEHHMH, KOHTPOIB 3a HX peam3auei. CocraBienue, co-
TJIaCOBaHME H YTBEPXJCHHE IPaQHKoB H POrpaMM NyCKOHAIAA0IHEX PaboT, Meponphs-
THH NO TeXHUKe Ge30aCHOCTH M NPOM3BOACTBEHHON CAHWTAPHM.

2 ITpoBepounsie 1 HanafoOIHBIE PAGOTH A0 HHAHBHAYAILHHIX UCIBITAHHN 060pYAOBAHUS 12
B TOM 9HCHE:

ITpoBepka IONHOTH M Ka¥eCTBa MOHTaka 060pYZIOBaHAA B CHATOYHON HOKYMEHTALHH,
BhIjaYa 3aMeYaHui M KOHTPOIb 32 HX peanm3aumeii. [IpoBepka paborocmocobHOCTH comyT-
creytomx cucreM (KHIInA, sgeprocHabxeHus 1 Ap.), 06ecneTHBAIOMIX HAAHBATYAII5-
HEIe HCnEITaHns. IHCTpyKTax IO TexHHKe 5e30naCHOCTH HKCILIYATANMOHHOTO IIepCOHATA
Ha paG0odYMX MecTax M 03HAKOMIICHHE €T0 ¢ IPOrpaMMoi MyCKOHaNafogHBIX paGor. Hanan-
Ka OTACNBHEIX Y3JI0B, MEXaHH3MOB, allapaToB COTTIAaCHO HHCTPYKIMAM H APYToii HopMa-
THBHO} ¥ TeXAWYeckoi TOKYMEHTauMM B 06beMe FOTOBHOCTH YCTAHOBKH K MHAHBHAYaNb-
HEIM HCITRITAHUAM, ITYCKY K KOMILIEKCHOMY ONpo6OBaHHIO.

3 TTyck 1 KOMIUIEKCHOE onpofoBande YCTaHOBKH 75
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Homep
3JTama

CocTas NyCKOHANaROIHHIX pabot

IIponent ot
obmeii
PACHEHKH

B TOM THCIIE:

IIpoBepka roTOBHOCTH K paboTre cicreMm ynpasierns, KUIIHA u Bcex Apyrux comyTcTBy-
IOUIHX CHCTEM B KOMIUTEKCE, NPOBEpKa HANAIAA HEOGXOMMMEIX MAaTEPHATIOB i HHCTPYMEH~
ToB. TIpoGHEIi IyCK YCTAHOBKH C BHITOJIHEHHEM BCEX PETIAMEHTHBIX paboT COrnacHo uu-
CTPYKIHMAM O IKCILTyaTalus, oTorpes. [Iyck yCTaHOBKH H KOMILICKCHOE ONPOGOBaHHE C
ofecrnedenneM NPOEKTHEIX apaMeTPoOB NPONYKTA IPH YCTOHYHBOIM paboTe YCTaHOBKH.

3amountenbHEe paboTH
B TOM YHCIC:

Caaga JOKyMECHTAURH H BEIAa9a PekOMEHIaluii 3aka3unky. CocTaBlieHHe TEXHHUECKOTo
oTgeTa.

Hroro:

100

Temno3HeprerniecKkoe obopyroBaHne

Ipunoxenue 7.1

CTpykTYypa UyCKOHANAMOTHEIX pador

Nemm.

CocraB mycKOBaIafoYHEIX pabor

Ipouenr ot
obuefi
pacleHKA

1.1

1.2

I sTan. HogrorosurensHLe paboTEl
TIpoBeneHue opranK3alHOHHEIX H TO/ArOTOBHTENLHEIX HHMKCHEPHRIX paboT, yrounenme
HCXONHBIX JAHHKIX IPOEKTa Ha OCHOBAHHHU MECTHBIX YCIOBHH 1 PE3YIILTATOB
oficeioBaHHA; MPOBEACHNE NOBEPOTHEIX TEILIOTEXAMIECKHX H XUMHKO-TEXHOIOTHICCKIX
pacdeToB ML YTOYHEHHA Harpy30K H PEKHMHEIX IAPAMETPOB B COOTBETCTBHH C BBOAHEIMHE
YKa3aHUAMH K OTHEJIaM; MPOBEPKA COOTBECTCTBHA TEXHONOTHICCKHX H BCTIOMOTATELHEIX
CXeM, OCHOBHBIX XapaKTepHCTAK 0GOpyAOBaHuA, HX 3IEMEHTOB H Y3/1I0B TEXHHIECKAM
yenosusaM (TY) npeanpuATHii-U3roToBHTENEH, TEXHMKH 0E30IIaCHOCTH, OXPaHBI TPYAA H
noxapHo#t 6e301acHOCTH; COCTABIERHE NepedHs 0OHAPY)KEHHBIX HAPYIIECHUH 1
otknoreHAR o1 TY, mHQOPMANMOHHBIX THCEM NIPEANPHATAR-H3rOTOBUTENEH W TIPABHIL,
BRIIa4a 3aKa3AKY IPOMEKYTOUHOH TEXHHYECKOH AOKYMEHTALHH € MPEIUIOKCHAAME 10
YCTpaHEHHIO 0OHAPY)KCHHEIX B IPOEKTE OTKNOREHMUI M HEXOPAGOTOK B COOTBETCTBHH C
AEHCTBYIOIIMMH HOPMaTHBHHIMHA JOKYMEHTaMH.
TMoyanoBas npoBepka COOTBETCTBHA BEITIONHEEHBIX MOHTaXXHBIX PaboT NpoeKTy; ydacTue B
TIPOBOAMMEBIX MOHTaXXKHOH opraHM3auneil AHAMBATYATHHBIX HCNHTAHHAX 000pyROBaHNA B
COOTBETCTBHH C NPaBHIIaMH; oNpefeneAre GYHKITHOHHPOBAHHS YCTPOHCTB M CPEACTR,
obecnegnBatonpix Ge3onacHyio pabory 06opyaoBaHus cOrnacHO NPABMIAM TEXHHKH
6e30MacHOCTH M OXpaHBI TPY/a; COCTABIICHHE lepedHs AeheKTOB K HEMONENOK, BEAaYa
HpeANTOKECHAI B PEKOMEHAAIMIA 0 YCTpaHeHHIo 00RapyKeHHBIX Ke(eKTOB M HEAOAEHOK;
yJacTHe B COCTaBICHHH aKTa paGodeii KOMHCCHM 0 IipueMKe 06opyAOBaHHAA IOCHE
HHIHBHIYaNbHOTO ONPOOOBAHMA.

Hroro no I srany

20

30

S0

2.1

11 aran. ITyckoBnie paboTsl
CocTaBieHHe H COTIacOBaHHE MPOrPaMME] B rpadHKa MyCKOBHX paboT; HHCTPYKTaX
NepcoHaNa 3aKa3dHKa Mo 06CHyKHBAHMIO TEIIO3HEPreTHYECKOro 060pYI0BaHuUS;
TIOATOTOBKA K IIYCKY H IIyCK 000OpyJOBaHHA ¢ KOMMYHHKaIMIMH H apMaTypoii; HabmoaeHue
33 COCTOSIHHEM H [IOBEJCHHEM 3/IeMEHTOB 06opyaoBaHus npH paboTe BXOTOCTYIO,
HabmoneHue 33 MPUHATHEM HArPY3KU H JOBEICHHEM €€ JIO BEJIHIMHA!, YCTaHOBJACHHOM
3aKa39MKOM JUIF KOMILUIEKCHOTO onpoboBatug 060pynoBan1s; COCTaBICHHE NEPEYns
IedeKToB ¥ HEAONENOK, OOGHApYKEHHHIX B fponecce mycka oGopyAoBaHAS H
KOMMYHMKAIUH; BHIa9a TPeUIoXKEHHH H pEKOMEHTalMil 110 YCTPAHEHHIO OGHapYXEHHBIX
JAceKTOB H HENOAEIOK, 0COOEHHOCTAM IKCILTyaTallHH 0O0pyROBaHHA.

20

3.1

III 3ran. Hanagka 1 KoMIuIeKCHOe onpofoBaAne 000pYI0BAHANL
OupejielieHHE H COTIACOBAHHE C 3aKa3THKOM MPOrpaMMEl IPOBEACHUS KOMILUIEKCHOIO
onpo6GoBaHNA 000pyLZOBaHMS; HHCTPYKTaX 00CHYKHBAIOMIEr0 NICPCOHANA 3aKa39HKA O
ofecriedeHnIo peXUMOB paboTH 000pYAOBaHHS; HANIAZKA TONOYHOTO PeXHMa
KOTJIOATPEraTa i APYTHX TEIUIOBHIX, XAMHYECKHX H TEIUTOXMMHYECKHX NPOIECCOB

30
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IIponent ot
Nem.m. CocTaB MyCKOHaNaJIO4HEIX paboT obmei
pPacHeHKH

KOTe;IbHOTO 0bopynoBaHus 6e3 onpeenerns koo dHIHeATa NoNe3noro neicTBH
TeIIoBoro npomnecca, HabmoaeHue 3a paGoToi 060pynoBaHHS, €TI0 Y3IOB, SJICMEATOB H
KOMMYHUKAUHH PH YCTaHOBICHHOM pexUMe; KOMIUIEKCHOE ONpoboBanne 060pyAoBaHHS
IIOR HArpy3Koi B COOTBETCTBAH ¢ TpeGopaansmu TY Ha AOCTUTHYTOM pexHmMe,
NIpeRYCMOTPEHHOM IIPOEKTOM HiH YCT3HOBICHHOM 3aKa3YHKOM; pa3paboTka pexuMHOR
KapTel Ha OCHOBRHHH [IOKa3aHUH KCINTYaTAMHOHHBIX PHOOPOB MO Harpy3Koi NpH
KOMILIEKCHOM ONPOGOBAHNN; COCTABICHNC AKTA O PE3YILTaTaX KOMIIEKCHOTO
onpo6oBaHHA.

Hroro no I-I1I stanam 100

IMpuMegauna:

1. Pa6ots! no 1. 1.1, BXomAmIHE B COCTAaB MOATOTOBHTENLHLIX paboT, BHIMOMHAIOTCA KO Hadajia HOY3IIOBOH NPOBEpKH H
HenocpeACTBEHHO MYCKOHANANOYHEIX pabor.

2. Ilpu pacyerax 3a BHRINONHEHHHE pabOTHl, €CNH JOrOBOPOM MNpPEAXYCMAaTpHBAacTCA MpPOMEXKYTOYHasd OIIaTa,
PEKOMEHRYETCA PYKOBOACTBOBATHCS NPHBEACHHOH CTPYKTYpoil pabor.

IIpunoxenne 7.2

CTPYKTYpPa NyCKOHAJIAROYMHBIX palGor, orxex 8, pasaen 1

Iponexrt ot
Nem.m. Cocras nyckoHanagouHbx pabot obme#
PAacCICHKH
1 CocraBnesue NIporpaMME! HCIIBITaHMIE; IPOBEPKA FOTOBHOCTH arperara K HCILTaHUsAM; 30

MOHTaXX IPHOOPOB I HCTILITAHWIi; HHCTPYKTOK Habmonarenei.

OnpeaencHue TPHCOCOB N0 KOTIOATPETaTy; AZMEPEHHE TABICHHAA IEPBUTHOTO H
BTOPHYHOTO BO3yXa; HaX0XKICHHE ONTHMATHHEIX H30LITKOB BO3AYXa; ONpefieleRAe
TeMIIEPaTypHl MPOXYKTOB FOPEHNA NIOCHE KOTJIA H TEMIIEPAaTypH YXOIAMIEX Ia3oB;

2 H3MEpEHHE B PeryIHPOBaHHE pa3peXeHNs B TONKE H ra30X0aX, peryNHpoBaHHe AaBIeHHA 40
TONUIMBA, BO3XYXa, pa3MepoB $axena, NOMHOTH FOPEHHS; H3MEPEHAE a3POAHHAMHIECKOTO
CONPOTHBIEHHS KOTJIA, THAPABIAYIECKOrO CONPOTHRIEHHS BOAOTPEHHOro KOTIA; H3MCPCHHE
H pETyIHMpoBaHHE APYIAX XaPAKTEPHCTHK KOTIOAIpErara.

Onpenencane ocHoBHEX Noteph Temna ¥ KITJL, dakrnaeckoit TemionpousBoauTeILHOCTH

3 KOTEILHOTO arperara, YACIBHOTO PACX0/a TorumBa Ha 1 T'kan BHpaGoTaHHOM TEemIoTH; 30
06paGoTKa PE3yIbTATOB UCIHITAHAN H COCTABICHHE TEXHUYECKOr0 OTIETA.
Hroro 100
IpaMeganue:

Ipu pacderax 3a BHIIONHEHHHC PEXHUMHO-HANAJOYHBIE HCOLITAHHA, KOTA2 JOrOBOPOM HMpPEAYyCMATPHBAETCH
TIPOMEXYTOYHAA ONNaTa, PeKOMEHIYETCA PYKOROJCTROBATECS IPHBEACHHOM CTPYKTYpoit paGoT.

Hpunoxexne 7.3

CTpyKTYypa NycKOHANAXOIHLIX paloT, oTaen 8, pasnen 2

IponerT ot 06meis
Ne .o, Cocras nyckoHanago4HsIx paboT pon et
PACHEHKH
1 CocrasneHne nporpaMMbI HCIILITAaRUH H COTIIACOBAHHE €€ ¢ 3aKa3YHKOM; 30

COCTaBIICHHE CXEMBI PaCCTAHOBKH IPHOOPOB; HHCTPYKTAX HabMogaTeneii.
Tporepka pabors npuGopos (MaHOMETPH, TEPMOMETPH, PaCXOAOMEPH,
COIEMEPHI H T. 11.); IPOBEACHHE pereHepanys GuIbTPOB ONTHMAIBLHEMH
PacxofaMH peareHTa; KOHTPOIb XKeCTKOCTH XMMOIHIIEHHOMN BOJH; ONIpe/ielicHHe
pacxoza BOIEI Ha COOCTBEHHBIE HYXK/IHl YCTAaHOBKH (B3pBHIXJICHHE, NPUTOTOBJICHHE
2 PEreHEpallMOHHBIX PACTBOPOB, OTMEIBKA (QHILTPOB); ONpeIelICHAE KONMHUECTBa 50
MpOIyIeHHOH BOIbI 38 HHABTPOLKK; onpeheiicHHe 0OMEHHON COCOGHOCTH
KaTHOHWUTA; OnpeAelieRHe YACNEHOrO PacXofia M KPeIoCcTH peareHTa;
onpelieeHHe CKOPOCTH $MWIBTPOBAHUS; OCHKA 3PHEKTHBHOCTH H YCTAHOBJICHHE
ONTHMaJLHOro peXXuMa pereHepanyi.

3 CocTaBleHHe peXUMBON KapThl B TEXHAIECKOTO OTYCTA. 20
Hroro 100
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IpumMeqanue.

I'[pn pacderax 33 BHIIIOJHCHHEIC PCXKHUMHO-HANAAOYHBIE HCMLITAHHA,

TIPOMEXYTOTHAR OIJIaTa, PEKOMEHTYETCA PYKOBOACTBOBATLCA IIPHBEACHHOM CTPYKTY POt paboT.

HepesooGpadaTniBaloniee oGopyaosanue

CTpykTypa NycKOBAJAN0THLIX padoT

KOrga JOTOBOPOM TpeXycMaTphuBaeTcs

IMpunoxenne 8.1

HaumenoBanue sTana pabot Hons, %, B o6 satparax
(pacuenke)
TTonroroBUTENBHEIC pabOTHI 10
Hanajka oTAeNbHBIX Y3JI0B H MEXaHH3MOB 060pYAORaHNS 20
Tlyck obopynopanns 30
KoMmuekcHoe onpo6GoBaHye 060pyAoBaHAS 30
3akmounTenbHbE paboTHL 10
Hroro 100
CoopyxeHHS BOAOCHa0XKeHAE H KAHAJIH3ANUH
[Tpunoxenne 9.1
CrpyKTypa OycKoHa1a09HbIX paboT, oTaen 1
Ne IponerT ot 06IUX
yrama Cocras paboT IO IepHOAaM ¥ ITAIIaM 3aTpar (paciieny)
Ilepuon 1. IlogroroBaTenbHEie paboTH

1.1 AHaIN3 TeXHOJIOTHYECKOH YacTH NPOEKTa coopyxeHni BofocHabxkeHus. [IposencHue 5
TIOBEPOUHEIX pacyeToB. Briaaga 3axmoueHns.

1.2 O6cnegoBanne coopyxeHHH, 000pyIOBaHHS A BHIIONHEHHKX CTPORTENLHO- 2
MOHTaXHEIX paboT, onpe/ielIeHHe COOTBETCTBHA HX TEXHHICCKAM TpeGoBaHAIM
HMHCTPYKIHH 3aBOJIOB-H3TOTOBHTENEH H NpoexTy. CHATHE rabapHTOB COOPYXEHHIA.

Briaga 3ameganHii.

1.3 CocTaBneHne IIaHa OPraHU3alMK MYCKOHANAN0UHBIX paboT ¢ yBA3KOii ero ¢ 2
rpadHKOM POBEAEHA MOHTKHBIMH OPTaHH3aLHAMH HHAHBUAYATLHOTO HCIIBITaHHA
oGopynosaHns.

14 IIpoBepka obecrnieuenns coopykennii BoxocHabxeHMA peareHTaMH H 1
BCOOMOTRTEMbRBIMR OPTaHH3aHOHHO-TEXHHICCKHMH CPEACTBAMH B COOTBETCTBHH C
HPOEKTOM.

1.5 PyxoBoacTBO 3arpy3koil GUILTPOB H KOHTaKTHHIX OCBETHUTENEH: TIPOU3BOJACTBO 3
aHAJTA30B HCXOAHBIX 3arPY309HEIX MATEPHAIOB, IPOCEHBARHE U OTMBIBKA
duneTpyroux MaTepuanoB. CocTasiieHNe HACTPYKUMH 10 3arpy3Ke GHIETPOB.

PykoBOICTBO COPTHPOBKO#H H 3arpy3Koii NONAEPKUBAIOMHKX H GHILTPYIOIMMX
MAaTepHaNoB, MPOBepKa TONMHE! H TOPH30HTATLHOCTH PAaCIOIOKCHHS
GWIBTPYIOUIAX COEB 3aTPY3KH.

1.6 TIpoBenenme pabor no aexundeknym ¢pursTpos. OdopMieAne nacopTos GHILTPOB, 3

1.7 Bueapenre HOBRIX peareHTOB; paspaGoTKa NpeUIOKCHHS 110 BHEAPEHHAIO PE3YILTATOB 2
MCIEITaHWi JIaGopaTopHOi YCTAHOBKH B NIPOM3BOACTBO. COCTaBICHNE HEOOXOAUMEIX
pacaeroB (T20), cxeM H ICKH30B.

1.8 Hananxa u HacTpo#ika BXONOCTYIO 00OPYJOBaHU A MEXaHU3MOB COOPY)KEHMIA 7
BONOCHa0XeHMA, MPelyCMOTPEHHEIX POeKTOM. BriaBrnenne Henonxanok u paspaborka
MEPONPHATHIA 10 MX YCTPAHEHHIO, COCTABNIERHE AKTOB HCITHITAHMH.

Hroro mo I nepuoay 25
ITepuon 11. Hanagounsie paGoTsr

21 Hananixa o60pyRoBaHMA B COOpYkeHHil BoaocHabxeHN B mpolecce TPoGHOro mycka, 20
BrisslieHMe HEONAJ0K M pa3paboTka MEPONPHATHIA 110 HX YCTPaHEHUIO.

22 TIpoBeaeHre HECTPYKTaXKa SKCILUTYaTaAMOHHOTO NIEpcoHalia Ha pabounx MecTax. 2

23 TIpoBeicHre COBMECTHO C 3aKa3THKOM PaGoT mo cneuuanbHoit 06paboTke 2
obopyaoBanHAs H coopyxeRuii. CocTaBneHne akToB.

24 KommnercHoe onpodoBalie COOPYKEHHH, 060pyI0BaHHA Ha pabodX peXamMax ¢ 21
HaNagKo#H TEXHONOrHIECKOro npouecca 6e3 nogadn BOAB NOTPEORTENAM.

CocraslicHHE aKTa 0 Hagalle TEXHOJOTHUeckOH HallaIkH.
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e Cocras pa6oT 10 NEpHOAAM U FTaAM Tpouent ot o6mx
Jrand 3aTpar (pacueHKH)

25 BriBox coopyxeHuii BonocHaOxeHHs Ha MPOCKTHAIH TEXHONOTHYESCKHI PERUM 15
paboTh ¢ moaavelt BOAKI NOTpeOUTENIM, YCTOHYHBaA paboTa COOpYXEHHA B TedeHME
72 gacosB.

2.6 PyKOBOACTBO H3rOTOBIEHHEM H MOHTAXOM MOJEPHHUIHPOBAHHON YCTAHORKH TIO 5
BHEAPECHNIO HOBLIX PEAreHTOB, €€ NyCK H HAJIAZKa C BRIBOZIOM HA PACIETHBIA PEXUM.

Hcneitanue peareHTHOM YCTaHOBKHE B HEOGXOMMMEIX peXuMax, aHaius3 M 0TpaboTka
HONYYEHHBIX Pe3yAbTaToB.

2.7 CocTaBlieHHe TEXHOIOTHIECKOTO PETJIAaMEATa PaboTH COOPYKEHHIA. 4

28 CocTaBneHue COBMECTHO C 3aKa39HKOM TEXHHYECKOTO akKTa 00 OKOHYaHuK 1
TYCKOHANaBOYHBIX paboT ¢ COrIacOBaHAEM €TO C COOTBETCTBYIOIMMH OpraHaMi
Hamzopa.

Hroro no II nepuoay 70
IMepuon II. CocTaBicHie TEXHHYECKOTO OTUETA

3.1 CocTaBlicHHE TEXHAYECKOTO OTIETa O BHITONHEHHBIX MYCKOHANAA0YHLIX paboTax ¢ 5

0000meHneM pe3yNETaTOB, BRIBOXAMH M PEKOMEH TalHAMH,
Bcero o neprosiam 100
Ipnanoxenne 9.2
CTpyKTYp2 HyCKOHANRAXOYHLIX paloT, oraen 2
te Cocras pabor o HEpHOAaM 3TallaM Tiponear ot o
JTana 3aTpar (pacneHkwn)
Tlepuon 1. IloarororrTensALIEe paGoTHl

1.1 AHanm3 TEXHONOTHICCKOH JaCTH NPOEKTa COOpYKEeHNI Kanamsanw. [IpoBenerne 5
MOBEPOYHRIX PacueroB. Brijjaua 3aKmOYeRAA H COTTIACOBAHHE €T0 C
COOTBC’ICTB)’!OIHBMB OpraHaMu.

1.2 ObcreioBaHrEe COOPYKEHHH, 000PYNOBAHHAS H BHIIONHCHHEIX CTPOHTCIHHO- 5
MOHTaXHBIX paboT, onpeAclicHAEC COOTBETCTBHA HX TEXHAICCKHM TpeOoBaniaM
MHCTPYKIMI 3aBOAOB-H3TOTOBATENCH H NIPOCKTY. Brijava 3aMeyanmii.

1.3 Cocrasnenue IUIaHA OPraHW3aHH MyCKOHAIANOIHBIX paboT ¢ yBA3KO#H €ro ¢ 2
rpaMKOM MpOBeIEHHA MOHTaXXHLIMH OPTRHA33LHAME WHIHBHIYATEHON0 HCIBITAHMS
obopyaoBaHus.

1.4 Pa3paboTka He06XOAMMEIX JU1s IPOH3BOACTBA ITYCKOHAJAJOTHLIX paboT 2
MEpONPHATHIA 110 OXpaHe TPyJa H IPOTHBONOKAPHOM 6€30MaCHOCTH C COrIacoBAHHEM
y 3aKa39HKa H YTBEPKICHHEM.

1.5 IIpoBepka obecreucHns COOPYKCHUIT KaHAM3aIUH pearcHTaMH H 2
BCHOMOTaTeJbHEIMH OpraHH3alHOHHO-TEXHHIECKHMH CPEJICTBAMHA B COOTBETCTBHH C
TIPOEKTOM.

1.6 VyacTie B TPOBOIMMOM CTPOMTENBHO-MORTAXHBIMH OpTaHA3aLHAMHA 4
¥HIMBUAYANEHOM MCIETAHUNA CMOHTHPOBARHOTO 00OPYAOBaHMS ¥ COOPYKEHWMIA.

1.7 Hanaxxa B HacTpoiika BXONOCTYIO 00OpyZOBaHNS H MEXaHH3MOB COOPYKCHHH, 10
TPERYCMOTPESHHRIX NPOEKTOM. BEIABICHHE HEMONAA0K H pa3paloTka MEpOpHATHIL B0
HX YCTPaHCHHIO, COCTaB/ICHHE 3KTOB HCIBITAHME.

Hroro no I nepuony 30
Iepuon II. Hanagounsie paboTsl
2.1 ITyck M KOMIDICKCHOE OIpoGoBaHHE.
2.1.1 | Hananxa oGopyaoBaHus @ COOpYKEHHUH KaHaH3aluH B Ipouecce MpoOHOro IMycka Ha 15
Boje. BrigBnenye Hemonanok u paspaboTka MEpONPHATHIT 0 HX YCTPaHeHHIO.
2.1.2 | TlpoBeaeHME HECTPYKTAXKE IKCILTYATALMOHHOrO HEPCOHAla Ha PabodHX MecTax. 2
1.3 | KomnnekcHoe onpoGoBaAue 060pyAOBaHHS H COOPYXKEHRMH H2 CTOUHOMN BOXE. 10
CocraBieHre aKTa 0 Hadale TeXHONOTHUECKOH HalaIKH.

2.2 Hanagxa TeXHONOIHYECKOro pexXiMa.

2.2.1 | OtpaboTka peXHMOB H HAJAKA TEXHOIOrHYECKOTO Iponecca paGoTs! coopyxeHMit 20
Ha CTOYHOit BoZe. BrisBcHUe HapyIIEHNRI TEXHONOTHYECKOTO MpoLiecca B paboTe
COOpY:KCHHIA H HX yCTpaHEeHHE.

2.2.2 | Hamagka na6opaTropHO-TIPOH3BOACTBEHHOIO KOHTPOJIA. YTOUHeHHe rpaduKa 12
71a60paTOPHO-IIPOH3BOACTREHHOTO KOHTPONS 110 00BbEMY ¥ NEPHOIHIHOCTH.
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Ne CocTas paboT 110 meproaam 3TanaMm Tpouexr or obmmx
JTana 3aTparT (pacueHKy
2.2.3 | CocrapneHne COBMECTHO C 3aKa3YHKOM TEXHHIECKOTO aKTa 00 okoHdanRumn 1

TYCKOHANATOYHEIX paboT ¢ COrIacOBaHHEM €T0 ¢ COOTBETCTBYIONIAMH OpTaHaAMH
Hax3opa.
Hroro no 11 neprony 60
Tlepron I1I. CocTasieHHE TEXHHYECKOTO OTYETA
3.1 CocTaBileHMe TEXHAIECKOTO OTIeTa 0 BRIMONHEHHEIX MYCKOHANAOYHEIX paboTax ¢ 10
paspaboTkoit pexoMeHIaNuUil Mo ofecnedenHio YCToiIuBoi paboTH H YIay4IIeH IO
YCNOBHH SKCILTYaTalliy COOPYXKeHHH ¢ 0006menreM pe3yIbTaToB, BEIBOJOB.
Bceero no nepuonam 100
Ipunoxenne 9.3
CTpyKTypa nmyckoHAAa09HbIX paboT, oraen 3, pasgen 2
N Cocrae pabot o nepuoiaM H 3TanaM Tlpouenr ot obuprx
JTana 3aTpar (pacleHKH)
Hepnon 1. IToarorosuTenbHbie paboThl
1.1 BrigBIICHIE OCHAIECHHOCTH JabopaTopyn, IPOBEpKa NPABUILHOCTH 0TO0pa Npob H 10
NIPOU3BOJCTBA AHANMH30B, CHCTCMATH3aNMA H OLICHKa NOKasaTeleit kadecTBa
HCXOXHOI ¥ OYHINCHHOM BOBI 10 CE30HaM rofa. YTo9HEeHHe rpaduka 1aGopaTopHo-
IIPOH3BOJCTBEHHOTO KOHTPOIIA.
Hroro mo 1 mepuony 10
Iepnox 1. Hananownsie paboTa
2.1 IToxroroska kx pabore maboparoproro obopynoBanus, IpHGOPOB, peakKTHBOBE, 10
TIPHTOTOBJICHHE CTAHAAPTHEIX PaCTBOPOB, NOCTPOCHHE IPaTyHPOBOTHEIX IPadHKOB H
pacueT rpaXyHpOBOYHOrO K03t uueHTa.
22 O1paboTKa METOAHKY aHANUTHIECKOro KOHTPOJS H NpoOHO# pearentHoi 06paGoTru 20
BOJHI Ha (HAKTHYESCKOM MIIH CMOJICIIHPOBAHHOM COCTAaBE BOJIEL.
23 O6yueHne NepcoHaNa IPOH3BONCTBY AHANH3OB U NPOBEACHAIO NPOGHEIX ONLITOB. 5
24 IpoBencHye aHAIH30B JUIS IPOBEPKH COOTBETCTBHS NPOEKTY (PAKTHICCKOTO COCTaBa 10
BOIBI, MOUICKAMICH OYMCTKE WIH OUMIICHHOM.
25 IIpoBeneHye BHEMHETO KOATPOJA JOCTOBEPHOCTH BHITOJHEHHS aHAJM30B. 5
2.6 Toaroroska naGopaTopry K aTrecTamum, aKKpeRHTalHH. 30
Hroro no I neprony 80
. Hepuon III. CocraBieAane TEXHUIECKOr0 0TICTa
3.1 CocTaBieHHe TEXHHIECKOrO OTHETa 0 BHIONHEHHOi pabore ¢ 0GodmenmeM 10
PE3YIBTATOB, BEIBOJAMH H PCKOMCHAANNAMH.
HWroro no Il neproxy 10
Bcero no nepuoaaM 100

Tloxa3aTeJIH 9acoBO# OIJIAaTHLI TPYAA PaGodnx H CHEHANNCTOB

TIpunoxenue 10

Haumenosanue npodeccuit pabodnx u CHEHHANTHCTOB qS;i?:;o;;g,
Pabounit-Hanamauk 3 paspsja 8,53
PaGounii-Hanaqunk 4 paspsga 9,62
PaGoquii-nanagmx S paspsaa 11,09
Pa6ounii-Hanagauk 6 paspana 12,92
I'IaBHB cenuaMcT 18,33
Beaympii HHXeHep 16,93
Hmxenep I kareropun 15,49
Wmxenep 11 xareropnn 14,09

Wnxenep 1l kareropuu 12,69
Texauk I xateropuu 10,21
Texmuk II kaTeropun 9,17
Texunx I KaTeropun 8,27
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JULA OTIOTHEHMI
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Coaepxanne

ONEKTPOTEXHHIECKUE YCTPOHCTBA ......crveeerinerseeorossoressesanssonsassnssesseres
Ilprnoxerme 1.1 Crpykrypa MyCKOHAJIAROIHBIX pador ...
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ABTOMaTH3UPOBaRHEIC CHCTEMHB YIIPaBICHHS .........
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7
7
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Tprnoxenne 2.7 I'pynmsr kananos (Jacts 2 oraen 1) .
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IMprnoxenne 2.9 Kateropun cnoxHocTd AC, y9uTHBaIONIHE KOMHYECTBO QYHAKIMIA MPOrpaMMHOTO

00ECHEUEHHA AC (FACTB 2 OTHEI 2) ...vveuciurrnieemeaneesnesessnescemesmssasanesssssnesessesoesasenssmsvessraseaseese sassssmensasesssnssessessemssnssesasntassstess 11
Ipuroxenne 2.10 KosddumpmenTrl, yIHTHBAIONHE KOMHIECTBO y)xanennux o6bexTOB pasMemennsa AC

(HACTBE 2 OTHEII 2) cviirsisinsesesisnonasesstsssssisssassesnrsramssmacstonstassessssnssaesassassstsrsnesassssesssanesesestsassrasasasssesstossareassaatossassarasnenssessrs
IIpunoxenue 2.11 KoadumuenTel, yaurnsatonme ocobeHHoCTR Beinonmserus ITHP AC
Ipunoxenue 2.12 TepMHHEBI B onpefeNenns, Henoib3yeMuie B O®EPn wacta 2

CHCTEMBI BEHTHIAIHH H KOBIHITHOHMPOBAHMA BOBIYXR .....cunviriacsmsisireansrsssisssseserssessosessssssssencssoestsesssesassesossssssssassasaresensaas
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TIpunoxense 3.2 CTpykTypa NycKOHaNano4yHBIX pabot, oTaen 1 .17
TIpunoxenne 3.3 CrpykTypa mycKoHaNaJouHBIX pador, oTAen 2 .17

Tpunoxenue 3.4 KosdduiueHTH, YIHTHBAIOMME YCIOBHS BHIOMHEHHS paGoT, OTAEN 2, PasAEN 9.....cc.veeeevirerernacnenes 18
Mpunoxenue 3.5 O6seM cepurt (xonuuecTBo 0TOOPOB, AHANU30B, H3MEPEHMIT), 0T 2, pasaen 9
TToABEMHO-TPAHCTIOPTHOC OOOPYAOBAHHE .....c.cueverereerasressermaessessesserarasesercses weeeens .
Ipunoxenye 4.1 CTPYKTYPA ITYCKOHATATMOTHBIX PADOT .....cuiucoeererrirmerirnisessrssrsrsesorssasesessesssssssassssssosssssssnssestonssessenesssrnss
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Ipunoxerne 6.5 CTpyKkTypa MYyCKOHANAZOUHEIX PAGOT, OTACI 2, PABHET 1 ..ccccviiiirieceieiceieriiereneracsasesssnesesesssesensescaenes 25
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TeIIO3HEPTETHIECKOE OOOPYHOBAHHUE «..c.vvverererrerererererermammasncssesmsesscsonsesnerssesrarees revseereenesesasanes 30
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