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Koncrantun Edanos
Pa3paOoTka pa3aena
NMPOEKTHOH JJOKYMEHTAaU!
TE€XHOJIOTHYeCKNX
pemienun TP naa
He(Tera3oBbIX TEXHOJIOTIHH

BBeneHnue

B pabote mprBOOMTCS MpaKTHKa MPOEKTUPOBAHMS, AAIOIIAsT
NOJIHOE TIPEACTABJIEHUE O METOMKE U MpoliieMax pa3padoTKu
JOKYMEHTAIlM1 Ha TEXHOJIOTUYECKHE pelieHus s rnepepadoT-
ki He(pTU U raza. BydaTh MpoeKTUPOBaHUE HYKHO OT OOIIETo
K YaCTHOMY: COAEpKaHME pa3feiia IPOEKTHOM JOKYMEHTALIUN 1
3aTEM TO, UTO HYKHO CIEJIaTh IS [IOJIyYEHUsI TAKOrO Pe3yJIbTa-
Ta. M3noxkeHne NpakTUKU ¥ OTJIMYAET YUTAEMYIO BaMH padoTy
OT JIpyrux padoT IO 3TOH Teme.

[To pesynbratam MPOYTEHUS] HACTOSIIECH PaOOTHI, UMTATENh
y3HaeT MOJHOCTbI0O COBPEMEHHBII YPOBEHb pa3paOOTKU pasjie-
na TP: 4ro comepkuT, Kakue HYKHbI CHELMAIUCTBI, METOAU-



Ka pa3padboTku, opopmienue. U rocie mpouTeHus CenuaimucTt
6e3 ombITa MPOSKTUPOBAHUS TEXHOJIOTMUECKUX PEIIeHUu CMO-
KET CAaMOCTOSITENIbHO HaYaTh pazpadoTky paszena TP. IToqpoOHo
ONMCaHbl TEXHOJIOIMYECKUE PELLEHUs, ONPEACIIIOIMe oXap-
HYI0 O€30IaCHOCTb MPOIIECCOB.

MO>XHO HCTTONTb30BaTh TEKCT U3 KHUTHU B CBOEH padOTe - HAIU-
cathb ero 6osee MoIpPOOHO U MOy IUTCSI TOTOBAS TEKCTOBASI YaCTh
paznena TP. B rpaduueckoit yact MOXHO J100aBUTh JIUCTHI MO
HA3BaHMSM U CONEPKAHMIO, TPUBE/ICHHBIC 3/1ECh.

Pabora Oyner mHTEpecHa TeM, KTO XOUeT IMO3HAKOMUTHCS C
npakTukou pazpadoTku TP Ha oObekThl HedTerasa, ['Ullam, un-
KEHEPaM-TEXHOJIOIaM U KOHCTPYKTOPaM.

Cnasa bory Teopny Tpoune !



1 U3 uero cocrour paszaea TP
Ha HedpTerazoBbie 00bEKTHI

OcHoBHbIM OTIMuMeM paszena TP mis orpaciu Hedrerasa
OT JAPYTUX OTPACIICH COCTOUT B OOJIBIIIOM KOJIMUECTBE TEXHOJIO-
T'MYEeCKUX TPYOOMPOBOIOB U B MOKPBIX Mpolieccax. B rpadpuye-
CKOW 4acTH Pa3BUTO MPEACTaBJIEHUE MPUHILIUIIMAIBHON CXEMbI B
Buje PI&D, B ommmuum oT oTpaciey, B KOTOPbIX TEXHOJIOIHYe-
ckas cxema opopmisiercss B popme Onok-cxembl. O6opynoBa-
HUe B OOJIBIIMHCTBE CIIy4yaeB pacrojiaraeTcs Ha STakepKax Ha
OTKPBITOM BO3JIyXE.

Crpykrypa 3anucku TP 1o Ha3BaHUIO U COAEPKAHUIO ITyHK-
TOB CTPOro cOOTBEeTCTBYeT TpedoBanusiM 87 [Nocranosnenus. Ho
YK€ MPOEKTUPOBILMKOM 3T ITyHKTHI MOTYT MU3JIaraThCs IO MOJ-
IyHKTaM B COOTBETCTBUU C TEXHUYECKHAM CMBICIIOM COACPKAHUS
paszena. M3noxeHue NoAIyHKTOB MOKET OTJIAYATHCA 110 OTpac-
JISIM ¥ IO TUNaM OOBEKTOB BHYTPH oTpaciu. B HacTosiein pa-
6ote npuseneHo opopmiieHre TX a1 0ObeKTOB nepepadoTKu
HedTH U raza.

o cnoxuocty paszpensl TP MOXHO pa3aesuTs Ha TpU Ipy-
1ibl. K mepBoi OTHOCATCS T€HEPAJIbHBIX CXEMBI 3aBOJIOB B LIEJIOM,
KO BTOPOH TEXHOJIOTMUECKUE YCTAHOBKH, K TPEThel 00111e3aBO/I-
ckoe xo3s11cTBO. [lepBas rpyrmra BKJII0YaeT B ce0s1 BTOPYIO 1 Tpe-
TBIO, @ BTOpas U TPEThs I'PyIIAa OTIAYATCA TEM, YTO JJIS BTO-



PO rpyIma CrielyaaIn3upoBaHHas, a TPEThsl OOIIETEX HUIECKAasI.
I[pu pa3paboTke NepBOM TPyMIbl pa3pabaThIBAETCS CXeMa TeX-
HOJIOTHH, TIO/1 He€ pa3padaThiBaeTCst CTPYKTYpa 00I1e3aBOJICKOTO
X0351CTBa (110 CYTH, UHKEeHEpHasi MH(PPACTPYKTypa) U MOJ BCE
BMecTe pa3padarhiBaeTcsl TNIAHUPOBKY ydacTka. Kak Oymer Ha-
MUCAHO HUXeE, TAKOE JIeIEHNE HA TPYMIbl YYUTHIBAETCS B CTPYK-
Type OTHea.

IIo cmbiciy pasznen TP coCTOMT U3 «TEXHOJIOTMYECKUX» U
OCTaJIbHBIX YacTell. « TexHomornueckas» 4acTb BKIIOYAeT B ceOst
pEeLIEeHUS IO XUMUYECKOU TexHoIornu (cxembl P1&D), aBToma-
tr3amu (ATX) MexaHn4eckoro 00OpyI0BaHUS U KOMITOHOBKHU
(TXm). OcranbHasi 4aCTb COAEPKUT PEIIEHUs 10 OpPraHu3aIuu
TpyZa, pacuery KoJmvecTBa pabOTaoIIUX, IKOJIOTUH, Oe30rac-
HOCTU. OCHOBHOM SIBJISIETCS] «TEXHOJIOTMYECKAs» YaCTh.

Paznen TP aBnserca 4acTblo CTPOUTENBHOW JOKYMEHTALUU
Y TIO3TOMY MOHTaXHasi 4aCThb B BUJIE TUIAHUPOBOK SIBJISIETCS OC-
HOBHBIM Pe3yJbTaTOM pa3padoTKu paszaena. TexHomormueckas
cxema SIBJIsIeTCsl 0OOCHOBAaHHMEM PEelIeHUH, 3aJI0KeHHBIX B MOH-
TaKHBIX YEPTEKaAX.

TexHonoruyeckasi cxema siBysiercsi 6osee CJI0KHOM MO CpaB-
HEHUIO C MOHTAXHOM, TaK Kak TpedyeT BIOOpa MOCIIeIoBaTe b-
HOCTU TEXHOJIOTMYECKUX OMepalnii, pacuera 1 mogaodopa TeXHO-
JIOTUYECKOTO 00OPYIOBaHUsI, BEIYEPUMBAHUE CXEM C Ompejiese-
HUEM pEelIeHMI N0 aBTOMATU3aIMU IPOLIECCOB, 3aIl0JIHEHUS 3a-
Ka3Ho JokyMmeHTaruu. OctaibHas padoTa 1o paszesy sBJseT-
Cs1 KOHCTPYKTOPCKOM: KOMITOHOBKA OOOPYJOBaHMS HA TLJIOMIA-



K€, IPOEKTUPOBaHKE TPyOOIPOBOJOB, MPOEKTUPOBAHUE HECTAH-
JAapTHOTO (€AMHWYHOTO) CTAaTUYECKOr0 OOOpPYIOBaHHUS, MPOEK-
TUPOBAHUE TEXHOJIOTMUECKUX METAJJIOKOHCTPYKIIUK.

OcCHOBHBIMY ITPOOIEMAaMU B TPOEKTUPOBAHUHU SIBJISIIOTCS TEX-
HOJIOTHSI TIpoliecca M oOecreueHre B3phIBO- U Noxkapode3omnac-
Hoctu. [ToxkapoonacHOCTb 0OecTieyrBaeTcs IPUMEHEHHEM COOT-
BETCTBYIOIIMX PEIIEHUI NP pa3padoTKe TEXHOJIOTMUYECKUX pe-
IIEHNSIX, HallpaBJIeHHbIE HAa COOJIOIEHNE TEXHOJIOIMYECKUX pe-
IJIAMEHTOB.



2. IIpakTuka
ocpopmienusn pazaeaa TP

CrpykTypa TekcToBOM yactu paszena TP (moscHurenbHoOu 3a-
MIMCKHU pa3jiesia) U3j1araeTcs 1o Ha3BaHUSIM U COJEPKAHUIO ITyHK-
ToB U3 87 [loctaHoB/IeHUs. BHYTpH ITyHKTOB U3JI0KEHUE MOXKET
MIPOM3BOJIFHO JISIUTHCS HA TIOMITYHKTHI 110 cMbIcTy. Huke Oyner
MOKA3aHO 3aIKCh TEKCTa MO MYHKTaM U MOAITYHKTaM, XapaKTep-
Has 1)1 He(pTera3oBbiX OOBEKTOB.

Paznen Moxer aenuTbes Ha 4acTu (ToMa), B KOTOPBIX Bblje-
JSI0T apToMarv3anvo nponecca (ATX), Hanpumep: «4actb 1.
«TEXHOJIOTMYECKUE PEIICHUS», «4aCTh 2. «aBTOMATH3aIUSsI».

It yaoOcTBa TEXHOIOTMYECKHE PeIlieH s pa3iessaioT Ha Ja-
CTH B 3aBUCHUMOCTH OT THUIIOB COOPYKEHUI Ha MPOEKTUPYEMOM
yYacTKe U [IJIs Pa3HOro THUIMA TeXHOJIOTUH, HApUMEp, «4acTb
1. YcranoBka ruapokpekunra. Knura 1. TectoBast yactp», «...
kHura 2. I'padgmyeckas yactb», «4acth 2. OneparopHas. Kuura
1. TekcroBas yacTb», «... 4yacTh 3. Knura 1. 3manue HacOCHOU
CTaHLIUI».



2.1 U3Jg0xkeHue TEKCTOBOM YaCTH.

a) XapaKTepUCTUKA NPUHATON
TEXHOJOTrH4€eCKOM cXeMbl IPON3BO/ICTBA
B I[€JIOM M XapaKTePHUCTHKA OT/IeJbHbIX

napaMeTpoOB TE€XHOJOTHY€eCKOro
npoiecca, TpedGoBaHus K OpraHu3anuu
NPOU3BO/ICTBA, TaHHbIE 0 TPYI0E€MKOCTH
U3roTOBJEHUS MPOYKIUH - IS 00 bEKTOB
MPOU3BOICTBEHHOr0 Ha3HAYEHUS

STOT MyHKT [Is1 TOAPOOHOTO OMTUCAHM S, KaK TTPABUIIO, MOKHO
WBJIOKUTH MO MOAITYHKTAM:

a.1) OcHoBaHue 1J11 MPOEKTUPOBAHUS U UCXOJHbBIE IAHHBIE.

al.1l) McxonHble aHHBIE IPYNIUPYIOTCS Ha 1Be rpynibl. [lep-
Basl COIEPKUT JIOKYMEHTHI U3 OOIIMX MCXOAHBIX HAHHBIX TSI
BCETO ITPOEKTA, VIS BCeX pasneisioB. K HEM OTHOCATCA JOroBOp
Ha MMPOEKTHO-U3bICKATENIbCKKE Pa0OThI, 3a/JaHAE HA TTPOCKTHPO-
BaHUeE.

Bropas rpymnmna MCXOAHBIX JaHHBIX CONEPXKUT HOAHHBIE IJIsSI
pazpabotku pazzaena TX, kak MpaBUIO K HUM OTHOCSITCS:

- TeXHUYecKue TpeOOBaHMS Ha MPOEKTUPOBAHUS 3JIEKTPO-



CHaOXeHUsl, ra3ocHaOXeHusI, apocHaO:xeHne, TpeOOBaHUs Ha
MOJKJIIOUEHHUS K CETH 3aBOJIa,

- TeXHHUYECKHUE YCJIOBUsI HA MPUCOeAUHEHME (TTOKTIOUEHIE)
K CYIIIECTBYIOIIUM MEXKIIEXOBBIM KOMMYHHUKAIMSAM, K KOMMYHHM-
KalsM BOJbI ¥ KaHAJIA3AI1H,

- IPY HAJIMYUM Pa3pabOTaHHBIX y 3aKa3uMKa METOANYECKUX
PEKOMEHIAIUH 110 MPOEKTUPOBAHUIO, OHU YKa3bIBAIOTCS

- cymectByiomue PI&D cxembl, cyliecTByomas KOMIOHOB-
Ka, TaOJIMIIbI aBapUIHBIX BHIOPOCOB, TPEOOBAHUS K ITPOSKTUPO-
BaHuio PI&D cxewm.

a.2.2) Ha3zHaueHue HOBOIO CTPOMTENIbCTBA, PEKOHCTPYKIMU
WA TEXHUYECKOTO

NIepeBOOpYKeHNsI 00beKTa — (DYHKIIMOHAILHOE Ha3HAuUCHHUE,
TO €CTb JIIs1 KAKOH 11eJT Hy’)KHa YCTAaHOBKA M KPATKO B Mapy Mpej-
JIO)KEHUI MOXET OMMCHIBATHCS TEXHOJIOTMYECKAs CXEMA.

a.2.3) 1eJib HOBOTO CTPOUTENILCTBA, PEKOHCTPYKLIUU U TEXHU-
YECKOr0 MepeBOOPYKEHHUSI

a.2.4) MoIITHOCTh YCTAaHOBKM WJIM TIPOEKTHAsl MPOU3BOIU-
TEJIHOCTh YCTAHOBKHU (1I€Xa) — YKa3bIBa€TCs MPOU3BOJUTEb-
HOCTh B TOHHax/rof mo mnpoaykty. [Ipy Haimuuu B mpoekte
HECKOJIbKMX YCTAHOBOK VJTU OJIOKOB, MOIITHOCTh TIPUBOIUTCSI JIJISI
KQK/IOM YCTAHOBKU TIO €€ TIPOIYKTY.

MoryT ObITh YKa3aHbI IOTIOJTHATESIbHBIE CBE/IEHU S, HATTPUMED:
PEXMM padOTHI IO BpEMEHU 32 CYTKH/3a TOfl, '3MEHEHHE IPOU3-
BOJWTENILHOCTH, TP KOTOPOM 000pYJOBaHKEe pabOTaeT B YCTOM-



YMBOM peXUME, MEXPEMOHTHBIN MPOOer 000OPYIOBaHUSI.

a.2.5) CocraB ycTaHOBKM. 31ech B Tabnu4HOW (hopMe WM
TEKCTOM MEPEYUCIISIIOTCS TEXHOIOrnYecKre ONOKH, TEXHOJIOTH-
YECKUE Y3JIbl, ITAXKEPKU U OT/IEJIbHBIE alllapaThl, BXOASIIHUE B CO-
CTaB YCTAHOBKHU.

a.2.6) HomeHKaTypa MpogyKIMKU — MPOCTOE MEPEUYHCIICHHE
MIPOJTYKTOB.

a.2.7) MatepuasnbHblil OanaHc yctaHOBKU. [Ipencrasisercs B
opme Tadbmuibl Ha 100% TPOU3BOAUTETHHOCTH:

| Hanwenosanve cpepsl | Tormirog [ Kriuac [ % macc.
| Bxogawmm I'I|0TOK (cbipbe) |
I Bhixoaauwm HTFOK (MpoayKTbi) I

WTOTO | | |

a.2.8) XapaKkTepuCcTHKa TEXHOJIOTUYECKON CXEMBI.

OnwuceBaOT )11 KAXKI0T0 OJIOKA, Y371a, OTAEIBHOTO armapara
(13 TabMUIIBI COCTaBa YCTAHOBKM).

BrinonHsieTcs onvcanye OTKya ¢ 3aBojia MOCTYIAeT ChIpbe B
Kako# anmnapar. Kak moTok JBUKETCs M0 CXeMe, KaKue IPOLECCh
npoucxoasaT. ONUCHBAETCS MOMyYeHUe MPOIYKTOB U Ky/la OHU
HarpasJsiioTcsi. BMecrte ¢ TeXHOIOrn4eckuMu OJIOKaMU OTUChI-
BAIOTCS CUCTEMBI IpEHaXa, KOHJeHcara, rmapa v mpoMTeriodu-
KaIIMOHHOW BOJIBI.

a2.9) XapakTepucTvka rnapaMmeTpoB TEXHOJOTMYECKOrO Mpo-



ecca.

Kak mpaBuiio, onuceiBaeTcsi puznyeckas Wi XUMHYECKast
CYIIHOCTb TpOliecca, HanpuMep XuMHuueckas peakius. M onm-
CBIBAIOTCS araparkl, B KOTOPBIX Mpotiecc mpoBoauTcs. Kaxaplii
MPOIIECC COCTOUT U3 KOMOUHAIUYU (PU3UUECKUX COCTABIISIONINX
u xumusMa. Pusznueckre 3To TupPOAMHAMUYECKUE, TEMIOBbIE U
MaccooOMeHHbIE (MOJIEKYJISIPHOE JIBUKEHHE) COCTABIISIOIIHE.

a2.10) ITapameTpbl NOTOKOB

B Tabnmiie mpuBoas mapaMeTpsl OTOKOB

Hassanue MoTox 1 MoTok 2
noToka
Pacxog, k4
Pacxopn, kmonb/y
Tewmnepatypa
Hasnenve
[noTHocTs
MonekynapHasa
macca
Pazosoe
COCTORAHNE
SHTansmMa
Monenaa gona
L napa

MoJibHas 107151 KOMIIOHEHTa B Ta6n1/1ue WJIK OTACJIBHO

IMonbHaA gonAa MoTok 1 Motok 2
Komnonent
Bewlectso 1
Kommonent
BELIECTBO 2




a.2.11) TpeboBaHMS K OpraHU3aIIUK TPOU3BOJCTBA.

31ech yKa3blBalOT MOCTYNAOIIEE HA YCTAHOBKY ChIPbE U TEX-
HOJIOTMYECKHUE CPefibl U3 3aBOACKOM CETH, T.€. CKAaThIi BO3/AYX,
MHEPTHBIN Ta3, Bojaa. [lOMONIHUTENbHO yKa3bIBAETCS MOCTYILIe-
HUE CpeJ Ha MEePHOJ IyCcKa.

a.1.12) onmcanure MecT MPUOOPOB yueTa — MPOCTO yKa3bIBa-
0T TIEPEUYMHU JIMHUIA U3 TEXHOJIOTMYECKOW CXeMBI, Ha KOTOPBIX
yctaHoBJieHs! mpudopsr KUTL.

0) 000CcHOBaHNE MOTPEOHOCTH B
OCHOBHBIX BH/IaX PeCypPCOB JJIsl
TEXHOJOTHYeCKUX HYK/]I - JJIsl 00beKTOB
NPOU3BOICTBEHHOI0 HA3HAYEHUS;

6.1) DnextpocHabxenue. [lepeuncnsioTcss OCHOBHBIE TIOTpe-
OuTeNnu ek TposHepruu: AekTpoasuraresii ABO, Hacockl, BeH-
TWISALIMU, OCBEIIEHUe YCTaHOBKM, OOOPYIOBaHUE aBTOMATH3a-
117078

VkazpiBaeTcs CTeneHb Ha/Ie)KHOCTH SIEKTPOCHAOKEHHS K-
TPONPUEMHUKOB, KaKHe JIEKTPONPUEMHHUKHU K KAKOW KaTeropun
HAJIe)KHOCTU MEKTPOCHAOKEHU ST OTHOCATCS. DTH JIaHHbIE HYX-
HBI JJIs1 IPOEKTUPOBIIMKOB IEKTPOCHAOKEHMSI.



[TpuBoMTCS TAbNMIIA TIO HArpy3Ke:

YcTaHOBNEHHaA MOLUHOCTL 3NEKTPONPHEMHHKOE

kBT

CyMmapHag Harpyska

kBT

CyMmapHbli rofoBoi pacxof 3MeKTPosHERrMu

MeT-4/rog

SKTUBHOW HArpy3Kin

Yucno 4acoB MCNonL308aHUA MaKCUMYMa

ufron

CpefHui cos ¢

0.2) DHepronorpedieHNe

TerocHaOxenue. [lepeuncisiorcs HEOOXOAUMBIE SHEPrope-
CypcHl (Iap ¢ HU3KUM/CpeTHUM/BBICOKHM JIABJIEHUEM, IPOMTETI-
JopUKAIMOHHAST BOJIA, KOHJICHCAT Tapa) U UICTOYHUKH, KOTOPbhIe
BBIpAOATHIBAIOTCSI BHYTPH YCTaHOBKH. [IJIsi KaXIOro MCTOYHH-
Ka ONFCHIBAETCS] MECTO €ro MPUMEHEHUsI Ha YCTaHOBKE, HAIIpH-
Mep, MPOMTETIO(PUKAITMOHHON BOION 000T peBaioT TpyOOIpOBO-
JIbl, TETUIO(UKAIIMOHHYIO BOy HAMPABJISIIOT HA OTOIUICHHUE 3/1a-

HUHN.

[TapameTpsl TEIIOHOCUTENCH TPUBOIAT B TAOJHIIE:

Bua TennoHocutena

AasneHue

Temneparypa

pacyeTHOS

paboyee

MHUH HOpM

MaKC

pacyeTHan

paboyan

MHH

HOpM

MaKC

KoHgercar

TennodukauroHHas
Bofa

lMap

Ecnu TermoHocHTeNM BHIpaOaTHIBAIOTCS HA YCTAaHOBKE (COO-




CTBEHHasl BhIPaOOTKA), MX TIPUBOJIST B OTACIBHON TabHIIe:

Bun, A3BneHue Temnepatypa
TennoHocuTens

pacYeTHOE [ pabouee pacueTHan [ pabouas

PacxonqHble TeIioTeXHUUECKUe oKa3aTes v MPUBOISATCS B OT-
NIEeJILHOU TaOJIHLIE:

MoTpebuTtens OboaHauenne | HYucno Motpebnexne Bripabotra

Ha PI&D 4acoe

(MHaekc) pabotul B

rog
Hocurene | Hocurene | Hocurens | Hocurens ‘ Hocurens | Hocwurens
2 2

Annapart 1
Annapat 2
Mraro no

TEXHOMOTMM
Tpebyetca Ha
TEXHOMOTMUECKIE
HYy# bl
BrpabatwiBaetca
BHYTpH
TEXHOMOTMI

Oborpee 1
Oborpes 2
Cymna Ha
cobcTeeHHLIe
HYKAbI

Cymua no
VCTaHOBKE
Mpuem ua ceten
3asoga
OTtgaya B ceTH
3aeofa

B TaGmurie cTonoIbl JOMOMHUTEIBHO IEIATCS Ha TIepHO]] 3U-
MBI 1 JieTa. J{71s1 ynoOCcTBa MOKHO JIOTIOTHUTENTBHO CIesIaTh Tad-
JIMILy TIpUeMa U 1Mojiayu SHEPropecypcoB B CETH 3aBOJIA.



Ecnu ectb BTOprUHBIE SHEPropecypchl (KOHJEHCAT), TO OIU-
ChIBAaeTCsl, TJIe OHU BBIPA0ATHIBAIOTCS U Ky/la HATIPABJISIIOTCS.

Omnmcanue CUCTeMBbl TeIJIOCHaOKeHUs. TerioTeXxHuuecKue
CXEMBI.

30ech NMEPEeYnCIIAIoTC CUCTEMBI (ITPOMTEIUIO(UKAIIMOHHON
BOJIbI, ITapa, KOHJIEHCAaTa) ¢ cchlTkaMu Ha cxembl P1&D v npuBo-
JMTCS TIOAPOOHOE OMMCAHUE ISl KaKJJOM CUCTeMbl OTAeIbHbBIMU
TEKCTOBBIMM OJIOKAMH.

B nepBom a63arie MprBOAUTCS CChUTKA HA 0O03HAYCHUE CXEM
P1&D w3 rpadguueckoy yactu paszena. bjaoku Ha3plBaloOT Mo Ha-
3BaHUSIM CUCTEM: CHCTEMa apa, CUCTeMa MPOMTETIO(PUKAIMOH-
HOU BOJIBI, CUCTEMA KOHJIEHCATA.

B onmcanuu cucreme napa yKa3bIBaeTcs OT KyAa MOCTyHaeTr
nap, rjie UCIOJIb3YeTCs U €ro MOArOTOBKA.

B omucanuu npomMreniopukaliioHHOM BOJbl YKa3bIBA€TCS B
KaKOW Mepuoj] rojia OHa UCTIONB3YeTCs ISl 00OTpeB KaKHX 3Jie-
MEHTOB U OTKYJIa €€ TIOJIAl0T B cuctemy. JlonoHuTeIbHOE 000PY-
JIOBaHKE ISl TIOBBIIICHUS IABJICHU S, IUPKYJIAIMA 10 COOCTBEH-
HOMY KOHTYPY.

it TeriopuKaloOHHOM BOABI TPUBOIUTCS MEPUO BpEMEHH!
rojia ee MCIOIb30BaHUS, /111 000TpeBa Yero ee UCHob3YIoT (T10-
JIbI, 000pYIOBaHKeE), YCTAHOBKA 3aIIOPHOM apMaTyphl.

It crcTeMbl KOHJIEHCaTa YKa3bIBaIOT, I7Ie €ro BhipabaThiBa-
10T ¥ Ha3HAYeHUe UCTOMb30BaHus. OMUCHIBaeTCs 000pY/IOBaHNE
JUISI IEPEKAYKY KOH/IEHCATA.



B nyHkTe BbIOOpa TEIIOTEXHUYECKOTO 000PYI0BAHM S IPUBO-
JWTCS TAaOJHIIA €T0 TIePEYHsL.

B myHKTE MEpONpUATHIA KOHTPOJISI pacxoa yKa3bIBalOT, YTO
KOMMEPUECKHE y3JIbl yUeTa YCTAHOBJIEHbI HAa BXOJIE B YCTAHOBKY.

OnuCHBAOT YCIIOBUSI IPUBSI3KK CHCTEMBI TETUIOCHAOKEHU ST K
3aBOJICKOM cHCTeMe O0IIe3aBOACKOro Xo3suicTBa. Kak mpasuiio,
9TO CBOJHBIN TIepeueHb TPyOOITPOBOIOB K CETAM MPEATPUATHS.

6.3) [NorpeGHOCTH B C’KAaTOM BO3/IyXy U HHEPTHOM rase.
[MpuBons B popme TaOMHIIBL:

HaszeaHue cpeawl OaeneHuve | Temneparypa | KonwyecTeo
HM3/ron

Boagyx
AsoT

6.4) TorumBocHaOxenue. [IpuBonAT kuIKOE, Ta3000pazHOe
TOIUIUBO.

HazBanwe cpegpl ["onoson pacxon [asnerve Temnepatypa HasHauenne
HM3/Y paboyee paboyas

TonnueHbIi ras
MpupoaHbIi ras
Hakoe ToNNMBo

Ecnu TornmBo He TpeOyeTcs, JeaioT 3auch 00 3TOM.
JIOTONTHUTENIBHO MOKHO yKa3aTh a3 JUlsl IPOAYBKH IpU 00-
CJIy’KMBaHWU U T'a3 IS POLYBKU IPU IIyCKO-HAJIAJKE.



6.5) BogocnaGxkenue. [lepeuncnsiiorcst clcTeMbl BOJIOCHAO-
’KEHUS ¥ TIPUBOJATCS TaOIUIIBI OATTAHCOB BOJIOTIOTPEOICHHS:

- MPOTUBOIIOkKAPHOE BOJIOCHAOKEHUE C MHJEKCOM, HAallpuMep,
«Bl1»,

- XO3sIMCTBEHHO-NMTheBOE B2,

- peuHas Boaa B3,

- obopoTHas Boga B4,

- IpOMJIMBHEBas KaHaym3anus, K1

- ObITOBas KaHaau3anus, K2

Ta0ymiel OalaHCOB:

Cucrema sogonoTpebneHua Pacxog m3/cyT
B1
B2
CucTema BogoOTEEAEHUA
K1

HJ'IH TeXHUYECKOMN BOJbI 3aIMUCBIBACTCA €€ HA3HAYCHUC U ITpU-
BOIUTCA IIOKA3aTCJIM Ka4CCTBa:

[MokazaTenu - En. usmepenus
Bakrepuu Yucno bakrepwid B 100 mn




B) OInMCaHuE€ HCTOYHHUKOB MOCTYILICHUA
ChIPbS 1 MAaTePHUAJIOB - 1JI1 00bEKTOB
MNPON3BOJACTBCHHOI'O HA3HAYCHU A

B.1) Ucnonb3yemoe cbipbe

YKa3bIBaIOT CHIPbE U BTOPHIM a03alleM OTKY/Ia OHO TIOCTYTIAET.
[Tocrne 3TOro MPUBOAST TAOIHUITY COCTaBa CHIPBSI:

KomnoneHT Conepkanue no pernameHTy WETOUHUE nocTynneHus
wnu no TpeGosanuam MOCT,
% mon.

HaseaHue NoToka (Hanpyumep, MPUPOOHLIA ra3)
MeTaH C KaKol yCTAHOBKM UNK
annapara

31aH
Mponax
Bonopon
Bona

[ToTpe6GHOCTh B KaTaau3aTtopax, peareHTax 1 BCIOMOraTeib-
HBIX MaTepraJjiax Toke B TAOMIUYHOUN hopme:

Haspanue ["ogpoBoR Macca Cnocob sarpysku
pacxoaa pacxop, pa3oBoi
3arpysku
Katanusatop 1 Bpyynyro unm
MEXaHU3MPOBAHO
Katanwiatop 2
nurunbuTop 1




B.2) Mex1iexoBble KOMMYHHUKAIIUM OMUCHIBAIOTCS JETATU3H-
POBAHO:

NIEPEUUCIISIOTCS JIMHUKM TPYOOIIPOBOJIOB, 1O KOTOPHIM TOjIa-
10T ChIpbE, KaTaau3aTopbl U BCIIOMOTaTeIbHbIE MaTepPUaJbl, Bbl-
BOJ] OCHOBHBIX ITPOYKTOB, COPOC MOOOYHBIX IPOTYKTOB, TOABO
sHeproHocuresen. Ha cxembl PI1&D u3 rpadpuyeckoit yactu mpu-
BOJISITCSI CCBHUIKH.

OnvcaHue MPUHIMITHATIBHBIX CXeM OCHOBHBIX TEXHOJIOTHYE-
CKHUX Y BCIIOMOTATEJIbHBIX MPOIIECCOB

OnvicaHye NPUHIUITUAIBHBIX CXEM BBITTOJHSAETCS /111 OCHOB-
HBIX U BCIIOMOTATeJIbHBIX TPYOOIpoBOIOB. K OCHOBHBIM OTHO-
CATCSI TEXHOJIOTUYECKHE C CHIPhEM M MPOJYKTaMU, K BCIIOMOTa-
TEJIbHBIM OTHOCSITCSI OT OOIIIE3aBOJCKOrO XO3SIICTBA.

[MonkoueHre OCHOBHBIX M BCIIOMOTATeIbHBIX TPYOOIPOBO-
JIOB pa3fesisieTcst Ha 2 TEeKCTOBBIX OJIOKa.

s TpyOonpoBo/ia YKa3bIBAETCs IMaMeTp, TOUKA TOIKITI0Ye-
HUS, TOYKA BPE3KU M €€ PacoNoKeHHe Ha TUIAHIIeTax TOIo-
CbEMKHU, MApIIPYT MPOXOXKIEHUS TPYOOIPOBOIA M CIIOCOO MPO-
KJIIKK (HApyMep, Ha 3CTaKaje), NepeceueHre KOMMYHUKA-
1807178

B.3) YCIIOBUS NPUBA3KU K CETH OOIIE3aBOJICKOTO XO3SMCTRA.
Kax mpaBwio, mpuBOAST MPOCTO TaOJIHITy C IepedHeM TPyOo-



TIPOBOJIOB:

MoTok napameTpbl Cnocob
NPOKNAAKA
pacxon | T P pynna D P Marepuan | Maonauua
KaTEropum
a3 200 16 BV 100 25 Qorzc al bes HapgzemHo
oborpesa | no
3CcTakane
HuokocTs 200 25 Bl 100 | 4,0 09ra2c Oalc Mog3emuo
oborpeBoM | B TyHHENE

I) onucaHye TpeOOBaHMIA K MapaMeTpaM ¥ Ka4eCTBEHHBIM Xa-
PAKTEPUCTUKAM TIPOLYKIIUH - ISl OOEKTOB TTPOM3BOACTBEHHO-
IO Ha3HAYEHUS;

r.1) HomeHkaTypa nponyKiuy NpuBOAUTCS B BUJIE TAOJMIIB,
AQHAJIOTUYHO KaK OBLIO VISl CHIPbSI:

KomnoHeHT, Copep#anne no pernameHTy HazHauenwe
wnw no Tpebosanuam MOCT, (ky4a nocTynaeT nocne
% mon. YCTaHOBKM)
Haseanue noToka (Hanpumep, NpYpoaHEId ras)
MeTaH
31ad
Mponax
Bonopon

r.2) [lokazarenu kauecTBa NpUBOAATCS B TAOIMYHOI popme:



MpoaykT MNokasaTenb (410 MNeproanyHOCTL Ccbinka va FOCT
KOHTPOMMPYIOT, KOHTponA no METOAMKE
HanpuMep, KOHTpOns
cofepaHue
cepoBogopofa
ONA TONMB
TONAMBO H25

r.3) IlepedeHp curHanM3anmi U OJOKMPOBOK TOKA3bIBAIOT B
TabIuLEe:

Mo3suuma Wamepaemeii | MNMpensaputensHan Bnokuposka Onepavum
annapara napameTp, cvrHanusauua BKNIO4EHNA/
no3numa MHH Makc MUH Make OTKITIOHYEHWA
cpefcTea
M3MEPEHHA
Emkocts Temnepatypa, CurHanusauma
nos.1 JAaBrneHue, CBETOBas 1
YpoBeHb 3BYKOBaA.
3aKpbiTe
KpaHa.
3akpbiTie
OTCe4Horo
Knanaxa
OcraHoBka
HACOCOB.
Konoxna NiKe nak Curnanusauua
nos.2 BO30YyXE
paboyeit
30HBI

1) 00OCHOBaHME TOKa3aTeliel W XapaKTEPUCTUK TPUHSATHIX
TEXHOJIOTUYECKUX MPOIIECCOB U 000PYIOBaHUS - 111 OOBEKTOB
MIPOU3BOJICTBEHHOTO HA3HAUEHU S,

It10 Hanbosee BaKHBIA W WHTEPECHBIN MPOMUIbHBIA MyHKT
B pazaene TX. 3nech NpUBOAUTCS OMMCAHUE TEXHOJOTMYECKOU



CXeMbI U BHIOPAHHOTO TEXHOJIOTMYECKOTO 000PY/IOBAHUSI.

B 3TOM nyHKTE Kak MPaBUJIO OIUCHIBAIOT CXEMY M 3aTEM OIU-
CBIBAIOT 0OOpPY/IOBaHuUE. JIOTIOTHUTEIFHO MOKHO BBECTH ITyHKTBI
00OCHOBaHM 1 BLIOPAHHOU CXeMBbl, IPUMEHEHNE METOJIOB Oepex-
JIMBOW TEXHOJIOTUU.

B 00ocHOBaHMM CXeMbl 3alVCBIBAIOT PACIPOCTPAHEHHOCTh
CXEeMbI B TPOMBIITUIEHHOCTH U JOCTOMHCTBA TPUHSITHIX PEIICHUN.

1.1) Onucanue TeXHONIOTMYECKON CXEMBI.

B TekcTroBo#l yacTu OMMCHIBAIOT CXemy B rpaduyeckor 4a-
CTH pazzena. YKa3bIBaloT, 4TO Ha CXeMe MOKa3aHo 000pyAOBaHUE
U 3aMOPHO-PETYIUPYIOIIAs apMaTypa, MPeJOX PaHUTETbHBIX KJ1a-
MIAHOB, HAHECEHBI OCHOBHBIE KOHTYPbI PETYJIMPOBAHUSI, IPAHUIIBI
6710K0B. M 110 CyTH CXeMBI IPUBOAMTCS CIIOBECHOE OIMCAHUE UTO
OTKyJa U KyJa MOJAeTCsl, KaK BBITIOIHSIETCS PEryJIMpPOBaHUE.

[Tocne oOriero onuvcaHusi CXeMbl MOKET BBITIOHSITHCS JIeTa-
JIM3UPOBAHHOE OMMCaHUE IO OJIOKaM WM MO OT/IEIbHbIM arra-
patam. B 3aBUCMMOCTH OT CIIO)KHOCTH cxembl. Hanpumep, s
OJIOKOB CenapaTtopoB U afcopOepOB, EMKOCTHOTO M KOJIOHHOTO
000py/IOBaHMUS.

1.2) OCHOBHBIE TEXHUYECKHE PElIeHUsI U BHIOOP 000py/I0Ba-
HUSL.

B TekcTe npuBOIUTCS OMMCaHUE PellieHuil B 00BSI3Ke 000py-
noBaHus1. B 00BsI3Ke yKa3bIBAIOTCS 3aMIOPHO-PETYJIUPYIOIIast ap-
Marypa, IpeIoXpaHUTeNIbHAST apMaTypa U KOHTPOJIbHO-U3MEPH-
TeJIbHBIe TPUOOPHL. [[1s1 TMHaAMUYecKoro 0OOPYIOBaHMSI OIUCHI-



BAIOTCS PELLEHU 110 TOPLIOBBIM YIUIOTHEHUSM.
[Nepeuens 0OOpyIOBaHMSI IPUBOAUTCS B BUE TAOJHIIBI:

Mo3uumA Ha cxeme HawmeHoeaHWe 1 Kon-go Iacca equHMLbl
XapaKTepucTika

EmkocTHOE 000pyJoBaHue

E-1 EMKEOCTE gpeHawa 10 40T
V=353

d=3m

L=50m

P {gaeneHwe)
T=2300°C

Kopnyc crane 08M2C,
nNakupoBera CTank
12X18H10T

Hacockl

H-1 Hacoc npogyeta 1 10 1T
THN — UeHTpoGeHbIH
Q= 1000 My
H=1000 m.cT.8
T=100°
3neKTpofEMraTens
100 kBT

Kopnyc:

12X18H9TN

Pabouee

KOMECo:

12X18H9TN

Annaparkl BO3AYLIHOTO 0XNaKeHNA

EX-1 ABO raza 2 10
W =10 MBT
P =10Mra
T=200°C

ITmr
o

KomnnekrHoie Gnoxm

KomnnekTHeIR Gnok 1 5
(KoMMNeKTHaA
YCTAHOBKA) Nofaun
peareHTa

- EMKOCTE

- Hacochl

- TpyGonpoeoaHan
ofBA3Ka

L=

B=

H=

Martepran




IMepeyeHsb MpeIOXPAHUTENBHBIX KIIAAHOB TPUBOIUTCS OT-
IIEJIGHO B TAOJIMLIE:

Mosuuma (mecto) | PacuyetHoe OnepatueHoe YcTaHoBoYHoe MecTo cbpoca
YCTaHOBKM AaEneHue faBneHue B naesnenue, Mla
3ALUMLLEEHHOMO annapare, MMa
annapara, MMa
E-1 10 5 9.8 Atmocthepa
K-1 4 16 38 PakensHan
cuctema
(npoTuBOnABNEHKE
1 MMa)

1.3) MarepuasbHOe UcoTHeHre TPyOOIpOBOJIOB.
YkasbIBaeTcsi 0 BHIOOpe MaTepuaia B COOTBETCTBUU CO CPENIon
Y KJIMMaTUYECKMMHU YCJIOBUSIMU.

TonmuHb CTEHOK TPYOOITPOBOIOB MPUBOAATCS B popMe Tad-
JIMLIBL:

Ne OuameTp, mm PacyeTtHoe Pacqethas TonwmHa cTeHky,
naenenue, Mla Temneparypa. °C_ | mm

1 100 1,6 100 110%5

2 50 16 100 57x3

[Mocne TaGmuIpl yKa3bIBAIOT HOPMbI OTOPAKOBOYHOM TOJIIIHU-
HBI CO CCBUTKOM Ha TOKYMEHT.

Mo:xHO npUBeCTH TpeOOBaHUSI IO TEPMUYECKON 00padoTKe 1
TUJIPABINYECKAM HUCTIBITAHUSIM TPyOOIPOBOJIOB.

Jlenaercs yka3aHue O 3alllUTe OT KOPPO3HMU CO CCHUIKOM Ha
JOKYMEHT.



J1s1 TEmIOBOM M30MALMU OTAEIBHO 3alUCHIBAIOTCS: CChLIKA
Ha JOKyMEHT, MaTepraJibl N30JUPYIOLIETO CJI0s (Harpumep, CJIon
KaMEeHHOW BaThl), METAJUIMYECKOE MOKPHITUE U3 JIUCTOB KaKOU
TOJIIIIMHBI ¥ U3 KAKUX CILJIABOB.

€) OOOCHOBaHHME KOJMYECTBA M TUIIOB BCIOMOTaTeIbHOTO
000pyJJOBaHMsI, B TOM YHUCJIE TPY30IMOABEMHOIO 000PYI0BaHUS,
TPAHCIIOPTHBIX CPEJICTB U MEXaHU3MOB,;

VkazpIBalOTCA 7151 KAKUX PabOT MPUMEHSIETCS TPy30HOIbEM-
Hoe obopynoBanue. Kak mpaBuio, 310 MOHTaX/IEMOHTaX U pe-
MOHT.

3anuceiBaeTCs MPUMEHEHNE BU/IOB TEXHUKU B 3aBUCMOCTH
OT Macchl MOJIHUMAEMOTO TPy3a. 3anMChIBAIOTCS TPEOOBAHUSA 110
6e3omacHOCTH PadOT. YKa3bIBaeTCSl KJIMMATHUYECKOE HCTIONTHE-
HHE ¥ CeCMUYHOCTh parioHa. OTAeNbHO YKa3bIBAIOTCS PEXUMBI
pabotsl odopynoBanus no 'OCT Ha pexumbl pabOTHI TPy30-
MOTLEMHBIX KPAHOB.

[Nepeuncrnsiorcst pabOTHI, 17151 KOTOPBIX UCTIONB3YEeTCsT 000pY-
JOBaHME: 3aMEeHA BHYTPEHHUX YCTPOICTB KOJIOHHA, 3aMEHa JIeK-
TPOJBUTaTelsi HACOCA WJIM armnapaTta BO3LYIIHOTO OXJIAKICHUS,
PEMOHT TPYOOIPOBOJIOB HA ICTAKAJIE.

[MpuBoauTCSs TabNMIIA C IEPEYHEM TPY30IMIOABEMHOTO 000pY-
JOBaHUSI:



Mo3s. | HavmeHoBaHHe W XapaKTEpUCTHKA Kon-Bo IMecTo ycTaHoBkM | Macca en. kr
1 Tanb py4Haa 3Taxepka 50

- FPY30N0ABEMHOCTE KonoHHa
- BBICOTA NOABEMA Emkocts
- UICMONHEHKWE No
B3pEIBOBE30MacHOCTH

- KaTEropua W rpynna cMecti
- KNMMaTH4YECKOe HCTIONMHEHNE

2 3kcTpakTop TpybHOro nyqka
- OHaMETP Ny4Ka

- ONUHA Ny4Ka

- Macca NyyKa

< Kpan mocToBoi

TekcTOBYI0 YacTh MOKHO Pa3[e/IUTh Ha CMBICJIOBBIE YacTU
ISl KaxJoro Oyioka wiu anmnapara. Hanpumep, 1uist sTaxepku,
eMKocTH. Ha KaxJoi Mo3uLuy OTAENBHO PaclUChIBAIOTCS OIe-
pamu 1 000pyIOBaHHE.

K) TIepedeHb MEpONPHUSATHN MO OOECICUYSHHUIO BBITOTHEHUS
TpeOOBaHUM, MPEAbABISEMbIX K TEXHHMUYECKHM YCTPOUCTBaM,
000py/I0BaHMIO, 3[aHUSIM, CTPOEHUSIM U COOPYKEHUSIM Ha orac-
HBIX IPOM3BOJICTBEHHBIX OOBEKTAX

[lepeueHbp MepONPUATHIA 3aMTUCHIBAIOT OTAEIBHO AJIsSI COOPY-
’KEHUI W armnapaTroB U OTAEJBHO ISl MX KOMIIOHOBKM Ha IUIO-
IIazKe.

k.1) [epedyen» MeponpusATHii IO 0OECTICUSHHIO BHITTOTHEHUS
TpeOOBaHMIA, MPEAbSIBISIEMBIX K 3IaHUSIM, CTPOUTETHHBIM CO-
OpYKEHUSIM.

VYKkasbIBaeTcsl ypoBeHb OTBETCTBEHHOCTH 3/1aHUI 10 384 3.
Kak mpaBujo MOBBILIEHHBI YPOBEHb OTBETCTBEHHOCTU. YKa-
3bIBAIOT MUHUMAJIbHBIE PACCTOSIHUSI MEK1Yy COOPYKEHUSIMU CO
ccebutkor Ha CIT4.131.13130.



[Nepeuncnsiorcss TpedoBanus s BeimonHeHnss ®Hull I16
IO B3PBIBOOE30MACHOCTH JJTsI B3PHIBOMIOKAPOOMACHBIX XUMUYE-
CKUX, HedTrenepepadaThiBAIONMX MPOU3BOACTB. Kak mpapwiio
9TO 3alUTa [IEPCOHAJIA OT YIAPHBIX BOJIH ITPU B3PbIBE, OT TEPMHU-
YEeCKOro BO3/ICMCTBUS IIPU B3PbIBE U MOkape, (PYHKIIMOHUPOBA-
are cucrembl ACYTII s mepeBoaa mporeccoB B O€30MacHbIi
PEXKUM.

VKa3plBalOT Ha KAaKOe AABJIEHWE BOJIHbl PACCUMTaHbl 3[JaHUS
orepaTOpHOM, B KOTOPOW MOCTOSTHHO HAXOMSTCS JIIOIHU, U3 KaKO-
IO Marepuaa OHa BBIIIOJHEHA.

W 1ononMHUTENBHO YKA3bIBAETCS, UTO PACYET 3[aHUM U COOPY-
’KEHWI I0JKeH ObITh BBIMOTHEH Ha B3PHIBHYIO HArpy3Ky.

JlJ1s1 KOJIOHH (anmaparoB), METAJUIOKOHCTPYKIIMIA YKa3bIBAIOT
HAHECEHME OrHE3AlUTHBIX MOKPBITUM 10 MPEAETY OrHECTOMKO-
ctu. Min ke MpUMEHSIIOT KEPAMUYECKUI OTHECTOMKUMA KUPITUY,
HarpuMep, AJisi ONop-1000K KOJOHHBIX armapaToB.

xk.2) [lepedeHb MEpPOITPHUATHI MO 00ECTICUESHUIO BBITTOJTHEHHU ST
TpeOOBaHUM, MPETbSIBIISIEMBIX K 000PY/IOBAHUIO.

TekcT 3amuchiBaeTcsl OTAEIBHO ISl TPYMN OOOpYIOBAHMUS.
Jl71s1 KOJNOHH, éMKOCTel, TeMI000MEHHUKOB, HACOCOB, Pe3epBY-
apoB.

Jls1 KOJIOHH BO M30eXkaHue B3phiBa YKA3bIBAIOT MPUMEHEHIE
CPEJCTB aBTOMATH3ALIMU IO KOHTPOJIIO JABJICHUs], TEMIIEPATYPBI,
YPOBHS$1, CUTHAJIM3ALMU U PETYIMPOBAHMUS.

Ecnu HeoOXomumo, TO yKa3bIBAIOT MOJaYy MHEPTHOTO rasa.

JlJ1s1 eMKOCTEN YKa3bIBAIOT CPEACTBA ABTOMATU3ALIMH Y 3ALU-



Ty MPEIOXPAHUTENTBHBIMU KJIATIAHAMU, CUTHAJTU3AIMIO U OTKJTIO-
YeHme.

Jnst pe3epByapoB YKa3blBAOT HAJMUYWE JbIXaTENbHBIX U
NIPEOX PAHUTENIBHBIX KJIAMaHOB.

Jlns1 TeTMIOOOMEHHUKOB YKa3bIBAIOT UYTO KOHCTPYKTUBHO WC-
KJTIOYEH KOHTAKT Cpell.

JI7151 HACOCOB OTKICHIBAIOT PEIISHHUS O TOPIIOBBIM YIIOTHEHHU-
sIM B 3aBUCHMOCTH OT Cpe[ibl, CPEJCTBA KOHTPOJISI U CUTHAJIN3a-
UK yTeUKe YIUIOTHSIOMIEHN KUAKOCTU Yepe3 YIUIOTHEHUE, KOH-
TPOJIsl TEMITEpaTypbl MOAINIMITHUKOB, Pe3epB HACOCOB MO TIO3M-
M 100%.

k.3) KoMIioHOBOUHBIE pellieHust JeIsAT Ha pelleHus sl TeX-
HOJIOTIYECKOW YCTAHOBKY M BCIIOMOTaTeJIbHBIE CUCTEMBI.

[NepeuncsioT U3 4ero COCTOMT YCTAaHOBKA Ha IJIOMIAIKE U Ka-
KYI0 3aHUMAET IUIOIIA/Ib.

YKazbIBaeTcs, 4YTO KOMIIOHOBKA BBITMIOJTHEHA C YYETOM TpeOo-
BaHM S MPOTUBOIOKAPHBIX HOPM. YCTaHOBKA pa3/ie/ieHbl Ha OJ10-
KU 1 MEXIy OJIOKaMH BHITIOHEHBI TPOTUBOIOKAPHbIE PA3PHIBHI.
BHyTpu G;10KOB 000pya0BaHMe (anmnaparbl) pa3MeIleHbl o B3a-
MMOCBSI35IM 10 TEXHOJIOTUYECKOW CXeMe C y4eTOM BO3MOKHOCTU
MIPOBEICHUSI CTPOUTEIbHO-MOHTAKHBIX orepaiuil. U 3anucrbiBa-
€TCs1 MECTO YCTAaHOBKH amapaToB Ha STaXepKaXx WK BHYTPH TO-
MEIIEHUN.

Perniennst 3anmuchiBalOT OTIENBHO JJIs1 KakJI0ro OJ0Ka U OT-
JeJIbHO 111 TPyOOITPOBOIOB.

Jlnst kaskaoro OJI0Ka paciuCHBAIOT 0OOOPYIOBAHUE, €0 YCTa-



HOBKA Ha OTKPBITOH IIJIOIIA/IKE W Ha Kakou orMetke. [[ns ar-
MIapaToOB YKa3bIBAIOT METAITIOKOHCTPYKIIMK 0OCTykuBaHusI. [is
KOJIOHH yKa3bIBA€TCsl HAJIMUME KPaHa-yYKOCUHBI U 3alIUTa OMOp-
1000K OrHE3AIUTHBIM MOKPHITUEM WJIM KEPAMUUECKUM KHPIIU-
YOM.

JlI MOA3EMHBIX €MKOCTEM YKa3blBAIOT pa3MELICHUs B IPU-
SIMKE, 3aCBIIIKA Y 3aKPbITUE TIUTAMHU.

I[pu pacnonoxeHnu eMKOCTel, TeMI00OMEHHUKOB U HACOCOB
Ha 9TaXepKax, 00 ITOMY YKa3bIBalOT. [[/1s1 3Ta’kepoK yKa3bIBaIOT-
¢ moAJOHBL. Ecm sTakepky 3alMINEHB! IIUTAMUA OT OCAJKOB,
00 3TOM TOX€ 3aMMChIBAIOT.

OO0s3aTenbHO yKas3blBaTh OOPT, MPENSTCTBYIOUIMN pacipo-
CTPaHEHMIO PA3JIUTBIX KUIKOCTEN.

JladerHble cTBOMBI (CPENCTBO OTHETYLIEHWS) HYKHO pa3Me-
11aTh M0 IEPUMETPY YCTAaHOBKHU.

TpyOoIpoBO/IBl OMUCHIBAIOT OTAEIBHO ISl KOHCTPYKIMI 3C-
TakajJ U KOHCTPYKLMI TpyOompoBoAoB. [Ijsl acTakaja ykasbiBa-
10T SABJIAIOTCS JIX OHU MHOTOSIPYCHBIMM MM HeT. W ykassBaior
KOMOMHMPOBaHHbIE OHM WM HeT. KoOMOMHMpOBaHHBIE O3HAYAET
IPOKJIAJIKy TPyOOIIPOBOJIOB U MIeKTpHUecKkux kabdeneil. [Ipu Ha-
JIMYMH METAJTIOKOHCTPYKIIMEI 00CTyKMBaHUSI CTAaKajl, O HUX Je-
JIAIOT 3aITUCh.

Jl1s1 TpyOOTPOBOIOB YKA3BIBAIOT CHOCOO MPOKJIAAKH - HaJI-
3€MHYIO WIX MOA3EMHYI0. 3alKChIBAIOT YKJIOHBI yYacTKOB TpY-
OOIPOBO/IOB.

[IpuBOAAT AaHHBIE O HAJIMYMM BO3AYIIHUMKOB, MECT BBOJA



MPOYBKH, APEHaxell, [peHaxHbix emkocteil. [To 3anopHo-pe-
T'YJIMPYIOILIEN apMaType YKa3blBAlOT O €€ PACIOIOKEHUH B Me-
crax 0e30IacHOro OOCTYKUBaHUSI, HAJIMYKS METAJJIOKOHCTPYK-
i1 00CITyKUBaHUSI.

MosxHO npoyOnMpoBaTh yKa3aHUe MaTepUabHOTO UCTIOTHE-
HUSI, TpeOOBAHUSAM K KOHTPOJO (JTaBJIeHUE TUAPOCTAHIHS, TEp-
MooOpadoTka). [Tpy HaIMUUK TEMJIOBOW M3OJISIUK U TTOAOTPe-
Ba, 00 9TOM 3aMKCHIBAIOT (TETIOM3OJISAIIMIO JTyUIlle paciucaTh OT-
JeTTbHBIM OJIOKOM TeKCTa). M yKa3bIBalOT 3a3eMIICHIE.

TpyOompoBOIB 1151 TETUIOCHAOKEHU ST JKeJIaTeJTbHO PACTIMCATh
OT/IEJIbHO OT TEXHOJIOTMUECKUX TPYOOITPOBO/IOB.

B G110Ke TeruTon30/Is1My paCUCHIBAIOT PEIIeHUs] TI0 U30JIs-
[IUU U PEllIeHUsI TIO TeIUIOTEXHUKE. YKa3bIBAIOT, UTO U30IUPYIOT
anmapaTbl ¥ TPyOOrpoBopl. Terion30IsAIuMio MOKHO yKa3aTh
OT/IEJIHHO J1JIS 1IeJIel COXpaHeHM s Teruia (COXpaHeHre HOPM Terl-
JIOBOTO TIOTOKA), TIPEAOTBPAIICHUS 03KOT'OB, KOHACHCAIIMH BJIard
U3 aTMOC(EpBI.

[IpuBOAS TaHHBIE MO pacuyeTy TOJIIMHBI U3OJSIMU C YKa3a-
HueM ccbulkd Ha 1okymeHT (CIT 61.13330).

KoHCTpyKIIMIO M30ISAIMM MOXHO HE paclvChiBaTh, OrPaHU-
YUTHCS TEM Cb€MHasl OHa WM HeT. [Ijis1 eMKocTel yKa3arh Halu-
yue JeTajieil KperieHus.

DeKTpooOOrpeB Wil 000rpeB ¢ TOMOIIBIO TEIJIOBBIX CITYT-
HUKOB YKa3bIBAIOT OTAENbHO. [lJisi M30onmsiimMy ykasbIBaeTcsl He
BO3MOKHOCTb IIPOBOJIUTH JIEKTPUUYECKUI TOK.



[TpuBOaMTCS TabMMIIA C MaTepUAJIaMH TETLION3OJISALIAM:

PacnonoseHue | matepuan MNOTHOCTL | TENMONPOBOAHOCTL | MHTepBan
TEMMEPATYD
MPUMEHSHWA

Annapatbl

Apmatypa
TpyGonposoasl

x.4) 3azemieHue.

B 3aszemiieHuMM yKa3blBalOT, YTO METAJUIMYECKUE KOPITYChI
cpenctes KUTMA moaxmovaiTcsi TMHOKUMY TIPOBOJIAMH M HAKO-
HEYHMKaMU K 3alIUTHOMY 3a3eMJjieHuio. M yka3biBaeTcs 3a3eM-
JIEHUE OCTAJILHBIX YCTPOMCTB C TIOMOIIbIO CTAJIbHBIX OJIOC.

JJ1s1 MOJTHUE3AIMThl YKA3bIBAETCSl CChUIKA HA HOPMATUBHBIN
JOKYMEHT.

M) CBEICHHUsI O PACYETHOW YHMCJIEHHOCTH, MPOpECCHOHAb-
HO-KBaJIM(UKAIIMOHHOM COCTaBe PaOOTHUKOB C paciipe/ie/IeHH -
€M I10 TPYIIaM MPOU3BOACTBEHHBIX MPOIIECCOB, YKCIIE pAOOUMX
MECT ¥ MX OCHAIIIEHHOCTH, IepeYeHb BCEX OPraHU3yeMBbIX ITOCTO-
SIHHBIX pa0OYMX MECT OT/ENBHO M0 KaXIOMY 3/IaHHUI0, CTPOESHHIO
U COOPY/KEHHUIO, a TAKKE PEIICHHUS IO OPraHU3aliui ObITOBOTO
00CITy’)KUBaHMS TIEPCOHANIA - /111 OOBEKTOB MPOU3BOJCTBEHHOTO
Ha3HAYCHUS;

B 3TOMY MyHKTE 3aMChIBAIOT OPraHU3aIiio pabOTHI TPYIA OC-



HOBHOT'O ITPOU3BOJICTBEHHOIO MEPCOHAA.
YucieHHOCTh U KBUTM(DUKAITUIO TPUBOIAT B (DOpPME TAOJHIIBL:

YKa3plBalOT, UTO HAYAJIbHUK YCTAHOBKM PYKOBOJUT YCTaHOB-
KO, PEMOHTOM 3aHMUMAETCSI MEXaHUK YCTAaHOBKHU, OOCITY:KUBAET
YCTAHOBKY Opurasa, COCTOSIIIAsi U3 3BeHbEB. 3BEHO MOTUMHSIET-
c4 crapuieMy orneparopy. KosmuecTBo oneparopoB paccUuThiBa-
eTcsl UCXO/sl U3 MEpevHsi U KolrmdecTBa 000pyI0BaHUS U HOPM
Tpyaa. KonTposns Texmponeccsl Mporu3BOAUTCS U3 HEHTPaIbHOM
OMEepPaTOPHOM.

MO:XHO Hamucath JaHHbBIE O PEeXMME pacnopsiika padodyero
BPEMEHH, OTITyCKaX.

Pabounm ycranaBiuBaercsi mpodeccust To KiaaccupuraTopy
npogeccnii 1 Npo(peCCHOHAIBHBIM CTaHAAPTaM.

Haumexoeauune | Kateropua 3oHa YucneHHocTe | YucnenHocte | [pynna
oBcnyxuBaHMA | ABOYHAR (B CTMCOYHARA NpPon3B.
CMEHY) NpoLEccos

HauaneHuk Pykosogutens | brnok,
YCTaHOBKM onepartopHan,
YCTaHOEKA

MexaHug Cneuuwanuer
YCTAHOBKH
Crapwmi Pabouwi
oneparop
Onepatop Pabounii
MawuHneT PaGounit
HACOCOB UIK
KOMMPECCOPoB
Beero

Konpl npodeccuit UTP:



Koa no OKIMATP K4 Haumenosanuve Kog kateropum Koa OK3
npodeccnu
HauaneHuk
YCTaHOBKN
MexaHuk ycTaHoBk#

Konp! mpodeccuii padoumx:

Kog no K4 HaumeHosaune TapudpHele Kog erinycka Kog OK3
oKnaTe npoteccun paspAge! EKTC
Onepatop
MatmHrcT
SNekTpOMOHTED
Cnecaps no pemoHTy

JIOTIONTHUTETLHO 3aMKCHIBAIOT AaHHbIE O XapaKTepe Tpy/a.



K) lepedYeHb MepPOonpPHusITHH,
o0ecrneYnBalOIMX CO0JII0JeHIe
TpeOOBaHMI IO OXpaHe TPyAa NpH
KCILIyaTaluy MPOU3BO/ICTBEHHBIX
1 HENMPOU3BOACTBEHHBIX 00 bEKTOB
KanUuTaJbHOT0 CTPOHUTEJHLCTBA
(Kpome >KNJbIX 3/1aHNI), ! PeleHn,
HanpapJIeHHbIX HA o0ecIieueHmne
CO0II0IeHNSTI HOPMATHUBOB JIOIYCTUMbIX
YPOBHEH BO3/1eMCTBUA IIyMa U JPYrux
HOPMATHUBOB J10NMYCTUMBIX (PU3HUYECKHX
BO3/1efiCTBHI HA MOCTOSTHHBIX PadoYnX
MeCTax U B 00II[eCTBEHHbIX 3JaHHIX.

3anuchIBal0 COIMAIBPHOE M MPOM3BOICTBEHHOE OOCITYXKHBA-
HUE paboTaIOIIUX.

PacriuceiBaetcs 1U1si TOMEIEHUI TPOU3BOICTBEHHOTO U al-
MHUHHUCTPATUBHO-OBITOBOrO Ha3HAYECHHWsS] HAJTUYMS XOJIOMHOW W
ropstuei BOJIbl, KaHAJIM3AINK, BEHTUJISIIUY U OTOTUICHHS.

[To caHWTApHO-OBITOBBIM TIOMEICHUSIM YKa3bIBACTCS HAJIU-
yre: OBITOBBIX NMOMENICHUH (TapaepoOoB, JEIIeBbIX, KIIaO0BbIX,
CYIIKU OIEXIbl, XpaHEHHs CIICIOACKbl), 3APAaBOOXPAHCHUS



(KOMHaTa OT/IbIXa W 3[IPABITYHKT), OOIIENUTa (KOMHATa IpruemMa
MHIIY U CTOJIOBAs).

MoxHo onucath cHabXeHHe MpeAMeTaMu TUTHeHbl, KoInJe-
CTBO 1IKa(OB U MECT XpaHEHUsI OJIEHKIbI.

[To obecneueHno padOTAIOIMX MTUTAHUEM M BOJIOM YKa3bIBa-
€TCsI YKMCJI0 MeCT B CTOJIOBOM. [[7151 BO/IbI HYKHO yKa3aThb, UTO MH-
TheBasi BOJJa COOTBETCTBYET CAHUTAPHBIM HOPMaM.

B MenuimMHCKOM 0oOecIieueHH 3aIMCcChIBaeTCs HaJIMuKe arTe-
YyeK, HaJIMuue 30paBlyHKTa. VI mpuBOAATCS NaHHBIE MO MEAU-
[IUHCKUM OCMOTpaM. YKa3blBaeTCsl 1IeJIb MEIUIIUHCKOTO OCMOT-
pa (mpeABapUTEIHLHOTO U IEPUOANYECKOT0) U OPraHU3aIMs MPO-
XOXKJIEHUS.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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