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MeToauueckHe peKoOMeH allHH
TI0 OIIpeeTeHUIO TeXHOJIOTMYSCKUX OTeph IPUPOAHOTO ra3a P TPaHCIOPTHPOBKE
MarucTpaibHBM TPyOGOIPOBOAHBIM TPAHCIIOPTOM

Metonuueckue peKOMEHTAUWH II0 OIPEACICHHIO TEXHOJOIMYECKUX IIOTeph
IPUPOJHOTO Ta3a IIPH  TPAHCIOPTHPOBKE  MATHCTPAIBHEIM  TPyOOIpPOBOIHBIM
TpaHcmopToM (Zamee — MeToandeckue pPEKOMEHAAUWM) IIpeAHAa3HAa4YeHBl IS
HCIONB30BAHUA IPH IOATOTOBKG OOOCHOBBIBAIOIIMX IOOKYMEHTOB H  DacucTOB
TEXHONIOTHYECKMX IIOTEPh IPMPOJHOIO rasa IIPH TPAHCIOPTHPOBKE MAarkcTpaabHBIM
TpyOOIIPOBOZOM OpTaHM3ALMIMY, OKa3bIBAIOIMME YCIYTd IO TPaHCIOPTHPOBKE, H
OpraHu3allisIMU, IIepeJarol¥MH U TPAHCIIOPTUPOBKY MIPUPOIHBIH ras.

Meronuueckde ~ peKOMEHNalWM  pa3paboTaBel  B3aMeH  MeTOAMYEeCKHX
PEKOMeHJAlMH [0 ONpeIENCHHIO M 000CHOBaHHIO TEXHOJNIOTHYECKHX NOTEPs IPHPOJNHOIO
rasa TpH TPAHCIOPTMPOBKE MAarucCTpalbHBIM  TPYOONPOBOIHEIM  TPAHCIIOPTOM,
yTBepXkaeHHBIX MunsHepro Poccuu 9 urons 2012 ropa.

B pemsx mactoanmmx Metoauuecknx pexoMeHfalmii HPHMEHEHBl CIEAYIONTHE
TEPMHUHB] ¥ ONPEEIICHN:

bananc rasa: KonM4eCTBEHHOE HTOTOBOE PABHOE COOTHOIIEHHE C OJHOM CTOPOHHIL:
OCTAaTKH Ha Ha4yaJo OTYETHOTO IEPHOJA M NOCTYIUICHWS rasa; ¢ JpYroifl CTOPOHBI: 0TOOD
rasa Ha pasjIM4HbIE 1Ie/IH, B TOM YHCJie TIPOU3BOJICTBCHHEIE U OBITOBEIE HY>KHBL, IIOTEPH, B
TOM YHCJIE TEXHOJOTHIECKHe, OTIYCK Tasa norpeburensM v (Wid) IOKYIaTeNsM, OCTATKH

rasa Ha KOHEeL[ OTYCTHOI'O II€pruoJa.
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T"asonepexaunpatomuii arperat (ITIA): ycraHoBKa, BKIoJaromas B ce0st ra3oBbiil
KoMIIpeccop (HarHeTarenb), NPUBOA (Ta30TypOUHHEIMN, DIIEKTPHIECKHUIl, TOPINHEBON WM
ZpyToro Tumna) u o6opy10BaHUeE, HECOGXOAUMOE I UX (YHKIHOHAPOBAHHS.

T"a3ompoBoy MarMCTPalBHEIA: TEXHONOTHIECKH HeOEeNUMEIA, IEeHTPAIM30BaHHO
VIpaBIAeMblii MMYIIECTBCHHBIM [POW3BOACTBEHHBIA KOMIUIGKC, COCTOALIMM W3
B3aHMOCBS3aHHBIX OOBCKTOB, ABISIONMXCS €r0 HEOTHEMIEMOH TeXHONOTHYECKOH YacThIO,
IpefHa3HAYeHHBIX MU TPAHCIOPTHPOBKA TIOATOTOBJIEHHOTO B COOTBEICTBHH C
TEXHWYECKHM pEerizaMeHTOM M HANHOHATLHEIMA CTaHOapTaM¥ I[PUPOIHOTO rasa oOT
00BeKTOB NOOBIYM ¥ (MiIM) LYHKTOB IpHeMa /0 NYHKTOB CHAYHM IIOTpeOHTeNsM WM
HepeNady B pacipe/ieIuTeNbHbE ra30POBOIEL, HIIK Ha XPaHEHHe.

T"a30ompoBOA-0TBOA: ra3ompoBOj], 0OECIEYHBAIOIINI HEKOMIPAMHUPYEMYIO HOZady
rasza OT MarMCTpaJbHOro rasouposoza go I'PC, TUC.

JaBnenne rasa pabodee: MaKCHMaIEHO BO3MOXHOE JaBIICHHE Ia3a, YCTAaHOBIEHHOE
IIPOEKTOM, IIPU KOTOPOM 00EeCTIeIHBACTCS PEXUM IKCIULyaTalid Ta30IPOBOJA.

UCTOYHUK TEXHOMOTHIECKAX TTOTEPh IPHPONHOTO Ta3a: POU3BOJACTBEHHEIH 00BeKT
(coopyxeHre,  TexHoNorMdeckoe  oGopymOBaHHE,  YCTPOMCTBO),  BCNEJACTBHE
TEXHONOTMYECKOTO (YHKLMOHMPOBAaHMS KOTOPOTO B IIPOILECCE TPAaHCIOPTUPOBKH
MIPUPOLHOIO I'a3a MarkCTPaIbLHEIM TPYOOIPOBOJIOM BOHHKAIOT HOTEPH IIPHUPOHOTO rasa.

Meropuka: croco® pacuera, yCTAHOBIEHHS, OIpENeNeHHS HCKOMbBIX BEIHYHH,
ITOPUTMA OCYIECTBICHUS OlEPAUi W HPOLIEAYP BHIIONHEHUS PaOOTEL

TexHonornyeckwe  MOTEPH  NPUPOAHOTO  rasa NPH  TPAHCIOPTHPOBKE
MarucrpagsHeiM  TpyGomposoziom (TexHomorwdeckue NOTepH) — HewsOexHble Hu
0e3BO3BpaTHBlE MOTEPH IPUPOAHOrO Tas3a, OOYCIOBIEHHBIE TEXHOIOTMYECKUMH
ocobeHHOCTAME mporecca  TPaHCIOPTHPOBKH, OIIpEIeNIeHHOTO TPOEKTHOH
IOKyMeHTauuel, TpeGOBaHAAMH HOPMATHBHBIX JOKYMEHTOB H IONIOXXEHHAMHE CTaHIaPTOB,
a TakkKe QUIMKO-XHMHUYECKMMH XapaKTEPHCTUKaMH TPaHCIOPTHPYEMOrO IPHPOAHOro
rasa.

HopMaTHB TeXHOJOTHYECKHX II0Teph INPHPONHOrO rasa IpH TPAHCIIOPTHUPOBKE
MAaruCTPaIbHBIM TPYGOIIPOBOIOM: OTHOCHTENbHAS BENHYHMHA IIOTEPs IPHPOJHOrO rasa,

06YCJ'IOBIIeHHaﬂ TEXHOJOTHYECKUM HPOIECCOM TPAaHCIIOPTHPOBKH IPHPOAHOIO Trasa o
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YYacTKy MAarucTpanbHOTO TpyOOINpoBoJa B pacueTHOM IIepHOje, K BeIHYHHe 0o0bema
TIPHPOHOTO ra3a, NOANEKAIIETO TPAHCIIOPTHPOBKE M0 JAHHOMY YYaCTKy B COOTBETCTBHU
C TEXHOJIOTHYECKOH CXeMOH TpaHCIOPTHPOBKH, YTBEPX/CHHOM B YCTaHOBICHHOM
Hopsizke.

TpaHcnopTHpOBKa IMPHPOIHOIrO ra3a: COBOKYMHOCTh TEXHONOTHYECKHX OTIepaliHii,
BKIOYaromas B ce0d 3aKkaduky (mIpueM) INPHPONHOTO rasa s TPaHCIOPTUPOBKYU
MarucTpaJbHEIM TPYyOOIPOBOIOM, IlepeMellleHHe (TIepeKadKy) IIPHpPOAHOTO raza OT
MyHKTOB IIpHeMa [0 IIyHKTOB cHadd M cAady NPHPOJHOTO Ta3a II0 WTOraM

TPaHCTIOPTUPOBKH TPYOOIIPOBOAHEIM TPAHCIIOPTOM.
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OBO3HAYEHUM U COKPAILEHA

mcC — ra3ou3MepHuTesbHas CTaHIV,
roct — TOCYIapCTBEHHEIN CTAHAAPT;
ITIA ~ rasonepeKkayuBaroIliy arperar;
I'PC — razopacnpeielIMTENbHAs CTAHIHS,
3PA ~ 3aMIOPHO-PETYNUPYIOLIas apMaTypa;
KUITuA — KOHTPOJIBHO-U3MEPUTENbHBIE TPUOOPHI U aBTOMATHKAE;
KC — KOMIPECCOpHas CTaHITHS,
K1 — KOMIIPECCOPHBIH LIeX;
J9 — JUHeHHas 4acTh;
JATY MI'  — nuHEHHO-IPOU3BOICTBEHHOE YHPaBICHNE MaruCTPaIbLHOTO
ra3ompoBoja
MI — MarucTpanbHEIN ra3onpoBoI;
TIK — IIpeJOXPaHATETHHEIN KIlaraH,
VIITIAT ~ — YCTAHOBKA OArOTOBKK TOILIHBHOIO, MyCKOBOTO U
UMITYJIBCHOTO Ia3a;
YCb — YCTPOMCTBO cysxaroriee ObICTPOCHEMHOE;

IBK — HeHTPoGeKHEIH KOMIIpeccop;
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1. O01mue no10KeHHst

1.1. PacueT KOJIMYECTBa TeXHONOTHMYECKHX IOTEPh IPUPOAHOTO Taza IIpH
TPAHCIOPTHPOBKE  TPYGONMPOBOAHEIM — TPAHCIOPTOM HA  IUIAHUPYEMBId  [EpHOX
OCYIIECTBIIAETCA B THIC. M° IPH CTAHTAPTHBIX YCIOBHAX — TeMmmepaType rasa T,=293,15
K, abcomoTHOoM maBnenuu rasa P,.~0,1013 MI]a.

1.2. TlogroToBKa MaTepHanoB IO OOOCHOBAHWIO TEXHOJNOTHYECKHX IIOTEPH
IIPUPOJHOrO ra3a A1 yTBEPKAEHHS HOPMAaTHBOB TE€XHOJOIMYECKHX IIOTEPH B ILTAHOBOM
nepuofe CyOBeKTaMM XO3HCTBCHHOM MOEATENBHOCTH OCYIIECTBIAETCA HA OCHOBE
YIBEPMK/CHHbIX ~ MPOSKTHBIX  JOKYMEHTOB W HOPMAaTHBHBIX  JIOKYMEHTOB,
PETIaMEHTHPYIOIIMX TEXHOIOTHYECKHI IIPOLeCC TPaHCIIOPTHPOBKH, @ TaKXe MONOKEHHH
CTaHIapTOB,  SBISIOIUXCA  OOOCHOBEIBAIOUIMMK  JOKYMEHTaMH  HeH30eXHOCTH
TeXHOJOTMYECKHUX IIOTEPh:

— TeXHOJOTW4ecKas 9acThb YTBEPXKACHHOMH IPOEKTHOM JOKYMEHTAIIH;

— TEXHOIIOTMYECKUE CXEeMBI YTBEP)KICHHON MPOEKTHOM TOKYMEHTALNH;

— TEXHOJOTHMYeCKUe KapThl, B TOM YHCIIE TEXHONOTHYECKUX PEXKIMOB;

— TexHonormueckue perinaments paborst KC, KL, JTU, I'PC, I'MIC u np.;

— MaTepHaIBHEIN OaTaHc U3 IPOCKTHOM JOKyMEHTAIIHY;

— IOOKYyMEHTallus  3aBOJAOB-M3TOTOBHTENEH, B  TOM  4YHCIe  IIaclopTa,
perIaMeHTHPYIONIHIe KCIUTYaTaIHIO TeXHOJIOTHIECKOro 000py/IOBaHHUS;

— pe3ynbpTaThl 1abopaTOPHBIX HCIBITAHUI IIPHPOJHOTO Ia3a;

— JOKYMEHTBHI, IIOATBEPKAAIOIHE ITapaMeTphbl IPHPORAHOTO Ta3a IPH OIpeelieHIH
KONMMYECTBAa TEXHONOTMIESCKUX MOTEePh NIPUPOHOTO rasa.

1.3. PacyeTEl TEXHOJOTHYECKMX MOTEPh HPHPOJHOTO Ta3a OCYILECTBIIOTCS II0
KaXXKIOMy KOHKPETHOMY HCTOYHHKY (TpyIrne HCTOYHHKOB) TEXHOJIOTHMYECKHX IIOTEPH C
HCHOJIB30BAHUEM pE3YJIBTATOB W3MEPEHWH M HaHHLIX JT1abOpaTOpPHBIX WCHBITAHMH, Ha
OCHOBaHHY MHBEHTapH3al[HH HCTOYHUKOB TeXHOJIOTMYECKHX ITOTEPB.

Ilo ob6BexTaM KamWTaIbHOTO CTPOUTENBCTBA K PEKOHCTPYKUIHH  MOTYT
WCTIONTB30BATECA PACUEThI TEXHOIOTHISCKHX TIOTEPh B COCTABE MPOSKTHOH JOKYMEHTALNH.

1.4. VHBeHTapm3alysi HCTOYHHKOB TEXHONOTMYECKMX IIOTEPh OCYILUECTBIAETCA B

COOTBETCTBHM C IPOEKTHOM JOKyMeHTalHed Ha MAarucTpalbHEIM TpyGOmpoBox H
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bakTHdecKMM  HaTHYWeM  OKCILIYATHPYeMOIo  TEXHONOTHYECKOro  OOOpYyIOBaHHA
(coopyxenuil). 3aKOHCEpBMPOBAHHOE, pE3EPBHOE WIM asapuiinoe oGopymoBanue
(coopyXeHHs) He YIUTHIBACTCS IPH ONPeAEIICHIY TEXHOIOIMIECKHX HOTePb.

1.5. Ha ocHOBaHHM pacyeToB KOJMYECTBA TEXHOJNOTHYECKHX TNOTEPh HPHPOTHOIO
ras’a 10 K&KEOMy MCTOYHWKY (TpyIIlée HCTOYHHKOB) TEXHONOTHYECKMX IOTeph
COCTaBNIseTCH BEAOMOCTh TEXHONOIMYECKMX IIOTeph 10 00BeKTy oOpa3oBaHUs
TEXHOJIOTUYECKHX TIOTEPh X CBOAHAs BEIOMOCTD IT0 ra30TPaHCIIOPTHOMY OOIECTBY.

1.6. TIpoGer raza ortbmpatorcs mo I'OCT 313702008 «I'a3 NpUpPOXHBII.
PykoBozcTBo 1o oTbopy mpood».

1.7. KoapurmeHT cBepXCKUMaeMOCTH IPUPOXHOTO rasa ompejensercs mo F'OCT
30319.2-2015 wnu 'OCT 30319.3-2015.

1.8. TloxazaTens ammabaThl mpupogHoro rasa ompexnemnterca mo I'OCT 30319.3-
2015.

1.9. ITokasarenu, npuMeHsAeMEIe B hopMynax Uil pacdeTa TeXHOIOTHIECKUX OTeph
IPHPOJHOTO Tra3a (KpoMe OOILIENPUHATHIK) HONTBEPXKIAIOTCA NOKYMEHTaMH (HalpuMep,

aKTaMH IIPOBE/ICHHBIX HCIBITAHUH U T.IL.).

2. Texnosoruyeckne HOTEPH NPAPOHONO ra3a NPH TPAaHCIIOPTHPOBKE
MATHCTPAJILHBIM TPYGONPOBOAOM

2.1. TexHONOrMYecKre HOTEPH NPHUPONHOTO rasa HMOAPA3NENAIOT Ha CIEeLYIOLIUe
BHMBL

— [IOTEPH IIPUPOJHOTO ra3a B pe3yibTaTe CTPaBIMBaHUA B arMochepy IpH
TEXHONOTMYSCKAX  ONeparusaX, OOyCIHOBIGHHHIE  TEXHOJOTHYECKHM  PEeXUMOM
TPaHCIIOPTHPOBKH;

— OCTaTKé MPHPOJHOIO ra3a B MarMCTpaJbHOM TPyOONpPOBOJE IOCIE BHIIOIHEHHS
MEPOTIPHATHH IO €ro MOATOTOBKE K IIPOBEACHHIO KAITUTABHBIX PEMOHTHBIX paboT;

~ IOTepd IPUPOIHOIO rasa, BCIEACTBHE IOIYCTUMBIX YTeUeK M3 000pyIOBaHUS U
anmapaToB  COINIACHO  IACIIOPTOB  3aBOJOB-H3TOTOBHTENEH  IPH  BEHINOJHEHHH

TEXHOJIOTHYCCKHUX PEXXAMOB TPAHCIIOPTHPOBKH Ira3a;
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— IIOTepd MPHUPOAHOIO Ta3a B pe3ynbTaTe CTpaBIMBaHUs B aTMocdepy IpH
npoBepkax 00OPYAOBaHHA MM IPHGOPOB, 00YCIOBICHHBIE TPEGOBAHMAMH HOPMATHBHEIX
JOKYMEHTOB JH06O ITONOXCHUSIMH NOKYMEHTOB B OOJIaCTH CTaHAApTH3aLMH, CCHUIKA Ha
KOTOpBI€ IPHBEACHEI B IPOSKTHOM JIOKyMEHTAITHH;

— FIOTepY TPHUPOIHOTO rasa IpH oTOope Hpod IId XUMMYECKOTO aHAmW3a W
aHANUTUYECKOro KOHTPONSL B COOTRETCTBHY C YTBEPXKICHHOW TEXHOJOTHYECKOM CXeMOM
00BeKTa TPAaHCIIOPTHPOBKH IIPUPOJIHOTO ra3a.

2.2. TexHomorudeckve IIOTEPH IPHPORHOTO Tra3a MpPH TPAHCIOPTHPOBKE
MarucTpalbHEIMHA TPYOGONPOBOAaMHM PAa3AEISIIOTCS [0 MECTY MX 00pa3oBaHUsA Ha:

— TEeXHOJOTHMYecKHe IOTEPU NPHPOIHOTO rasa Ha KOMIPECCOPHBIX CTaHIHIX
(nanee — KC);

— TEXHONOrHdecKHe IOTEpPH Tra3a Ha YYacTKe JUHEHHOW 4acTd MATrMCTPABHOrO
TpyGomnposoaa (manee — JIU);

— TEXHOJOTHYecKHe IIOTepH IIPUPOINHOIO rIa3a Ha Ia30paclpelelHTeNbHBIX
cranmusix (nanee — I'PC);

— TEXHOJOTMYecKHe NOTEPH NPUPOJHOrO Ia3a Ha ra30M3MEPUTENIbHBIX CTAHIHSX
(manee — T'UC).

K TtexHomormweckum mortepsM mnpupogHoro raza Ha KC mnpu mpoBeieHHH
TEXHONOTMYECKUX OIlepaliiii II0 TPaHCIIOPTHPOBKE MAaruCTPaNTBHBIM TPyOOHNpOBOJIOM
OTHOCSTCS:

a) IOTepH raza IpH IIaHOBEIX IMyckax I'TIA;

6) moTepu rasa Np¥ IUIAHOBBIX octaHoskax ['TIA;

B) HOTePH raza NpH YIPaBISHHW CHIOBHIM ITHEBMOIPHUBOJOM 3aIIOpHON apMaTyphl
U KpaHop—peryisaTopoB B KI[ B cirygae MCHONB30BaHUS NPHPOJHOIO a3a B KauecTBE
«HMITYJIBCHOTOY» 0€3 TONIOMHUTENBHOM CHCTEMBI €T0 TIOJrOTOBKH;

r) moTepd rasa mnpu IponyBke armmapatoB KII (msuieynoBuTend, QUIBTPHI-
cenaparopsbl, acopOepEl, cenapaTopsl, PECUBEPHI | IIP.);

J) IOTepH raza u3 cucteMs! ymnotHenus [IBK;

¢) mortepu raza u3z KUII0A u npeIoxpaHUTEIBHOM annapaTypsl;
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) TOTepH rasa Npy oTCope Mpol Ui XHMUYECKOTO aHaiu3a M aHaIMTHIECKOro
KOHTPOJII B COOTBETCTBHMH C YTBepXXAeHHOM Texnonormdeckoil cxemolf KL B cocrase
IIPOEKTHOHN TOKYMEHTallUH;

3) moTepu rasza u3 3PA, ecnu 370 IpexycMoTpeHHo nacroptoM Ha 3PA.

K TexHomorugeckuMm moTepaM mpupogHoro rasa Ha JIU MaructpaibHOTO
ra3onpoROfa MpH IPOBEAEHHN TEXHOJNOIMYECKAX ONepaluii MO TPAHCIOPTUPOBKE
MAarucTpaibHEIM TPYOOIIPOBOIOM OTHOCITCS:

a) IOTepH rasa IIPH YIPaBIeHHH CHIOBEIM MHEBMOMPWROZOM KpanoB Ha JIY B
Clydae HCHONB30BaHWS IPUPOJHOTO Ta3a B KadyeCTBe «HMIYJILCHOrO» 0e3
JOIONHUTEIBHON CUCTEMEI €T0 IIOATOTOBKH;

6) moTepH rasa Ipu IpoxyBke amnmaparoB (WBLICYJIOBHUTENEH, CemapaTropos,
abcopOepoB u ap.);

B) IIOTEpU rasa IpH oTbGope Mpob AN XWMHMECKOTO AHANH3a M aHAIUTHYECKOTo
KOHTPOJIS B COOTBETCTBHY C YTBEp)KJeHHOH TexHonormdeckoil cxemoit JIU MI™ B coctase
TIPOEKTHOM JOKYMEHTAIINH;

r) noTepu rasa u3 3PA, eciu 9T0 IpeaycMoTpeHHO macnoptoM Ha 3PA;

A) TIOTEPH OCTATOYHOIO KOJIMYECTBA Ta3a IIOCIE BBHINOJIHEHHS MEPONPHATHEH IO
OCBOOOX/IEHMIO MAardCTPIBHOIO [a30IpOBOJAa Iepell INPOBEACHWEM KalHTaJbHOTO
peMOHTA.

K rexmonormueckuM mmotepsm mnpupoxsoro raza Ha I'PC mpu nposeneHHH
TeXHONOTHUECKUX OIlepalyiif II0 TPaHCIOPTHPOBKE MAaruCTpaibHBIM TpyOOIpoBOIOM
OTHOCSTCA:

a) MOTepH rasa NPU YIPaBIeHWA CUJIOBBIM ITHCBMOIIPHMBOIOM KPaHOB B Ciydae
HCIIONB30BaHMA IIPUPOJHOTO Tasa B KAdecTBE «UMIIYJIBCHOTO» 0e3 JONOTHHUTENHHOH
CHCTEMEI €T0 MOATOTOBKHY;

6) norepu raza n3 KMITnA u npenoxpaHuTeIbHOR annapaTypsl,

B) IIOTepu Tra3a mpH paboTe I[THEBMOPETYNATOPOB, ITHEBMOYCTPOHCTB Ha
TeXHOJIOTHIECKOM Tase,;

T) TIOTepH ra3a IpH NPOAYBKE anmnapaToB (BIICYTOBUTEICH, CEITapaTopoB U ap.);
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I) IOTepH Tasa NpH Hpopyske apeHaxeidl YCB M OpoAyBKe MMITYJIBCHBIX JTHHHIM
or6opa rasa Ha JaTYHMKH JaBIEHUs U TIEpeNna/ia JaBIcHAs;

€) HoTepH ra3a IpH oTéope Hpob Ui XHMUYECKOTO aHAIM3a W AHAJHUTHYECKOTO
KOHTpPOIIL B COOTBETCTBHM C YTBEPKAEHHOH TexHonorudeckoil cxemoil ['PC B cocrase
IIPOEKTHOM JOKYMEHTAUUM;

K) noTepu rasa u3 3PA, eciu 370 IpeLyCMOTPEHHO NACIOPTOM 060PYIOBAHYS.

K TexsomormueckuMm moTepsM npupoxHoro raza wa I'MC npu mposeleHHH
TEXHOJIOTHYECKUX OIEpalMii II0 TPaHCIOPTHPOBKE MATHCTPaNbHBEIM TPyOOIpOBOIOM
OTHOCATCS:

a) II0TepM ra3a NPH YNpPaBlIeHHA CHIOBBIM ITHEBMOIPHBOAOM KPAHOB B Cilyuae
HCIIOJIb30BAHMA TIPHPOJHOTO ra3a B KadeCTBe «HMIYIBCHOro» 6e3 MOMONHHTEIBHOH
CHCTEMBI €T0 ITOJTOTOBKH;

6) morepu rasa mupu paloTe NHEBMOPEIYNSTOPOB, NHEBMOYCTPOWCTB Ha
TEXHOJIOTHYECKOM Ta3e;

B) IOTEPH I'a3a IIPH IIPOBEPXE paboTOCIIOCOOHOCTH PEAOXPAHUTENBHBIX KIANAHOB;

I) HOTepH rasa IpH IpoayBke apeHaxedl YCB # NPoIyBKY HMITyJAbCHBIX JIHHHM
orbopa rasa Ha JaTYUKH AaBIE€HHUS U Iepenaja JaBieHus;

1) moTepH rasa Ipu oT6Ope NMpob UL XAMHUYECKOro aHANH3a M aHAJIMTHIECKOTO
KOHTpOJIZ B COOTBETCTBUMH C yTBEpXKAeHHOH TexHosoruyeckoi cxemoii I'IC B cocTase
NIPOEKTHON JOKYMEHTAUWH;

e) noTepu ra3a u3 3PA, ecnu 310 NpesycMOTPEHHO MACIOPTOM 000pYIOBAHMUS.

K  TexsonmormdeckuM IOTepsM IpM  TPaHCTIIOPTHPOBKE  MarHCTPAIBHBIM
Ta30NpPOBOJIOM HE OTHOCATCA:

— MOTepH NPUPOJHOrO ras3a, BBI3BaHHBEIC MACHCTBHAMHM, HE OTHOCALIUMHCA K
TEXHOJIOTHYECKHM ONIEpalisiM [0 TPAHCIIOPTHPOBKE MaruCTPANbHEIM TPYOOIpOBOIOM;

— IOTEPH NPHPOAHOTO ras3a, BhI3BaHHBIE HApyINeHHeM HOPMAaTHBHBIX IIPaBOBBIX
JOKYMEHTOB, DErIaMEeHTHUPYIOIHX «GYHKIHOHAPOBAHHE OOBEKTOB MAarHCTPAIbHOTO
TpyOonpoRofa NpH  TPAaHCIOPTHPOBKE, JMOO  MONOKEHAH  JOKYMEHTOB IO

CTaHAAPTU3AIUY, CChIJIKA Ha KOTOPBIE OCYILCCTBIACTCA B HpOEKTHOﬁ JOKYMCHTAIHH,
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— MOTepH MPHPOJHOrO ra3a, IIPOM3OIICHINNAE IPH IPOM3BOACTBE aBapHIHO-
BOCCTaHOBHTENBHEIX PaloT;

— KOJIMYECTBO IIPHUPOIHOIC ra3a, UCIIONb30BaHHOE HA COOCTBEHHEBIE, B TOM YMCIE
TeXHOJIOTHYeCKHUe, TPOU3BOJICTBEHHO-TEXHOIOIMIECKHE 1 (MITH) KOMMYHATBHEIE HYXIbL,

— TIIOTepHM TpPUPOJHOTO Tasa, BO3HHUKIINE BCIEACTBHE aBaphi, XWIeHHH
TPaHCIIOPTHPYEMOTO rasa;

— KOJMYECTBO Ta3a, MPOIICAINee NOMOJIHUTEIbHYI0 mHepepabotky B YIITIIWID ¢
M3MEHEHNEeM ero KadecTBa u obecednsaromiee paboty obopynoBaHus;

— KOJIMYECTBO MPUPOLHOrO rasa, HCIIONb3yeMOro IpK IPOBEICHHH PerIaMeHTHEIX 1
PEMOHTHBIX paboT, a TaxKe HCIOIb3yeMOe IIPH POU3BOACTBE HCIBITAHHH 1 JUarHOCTHKH
Ha 00’beKTaxX MaruCTpaNbHEIX Ta30IIPOBOJIOB,

K TexHOMOrMYeckMM IOTEPSM IIPUPOJHOTO Tla3a IPH €ro TPaHCIOPTHPOBKE
MarucTpaibHbIM Ta300IPOBOXOM HE MOTYT OBITE OTHeCeHBl IOTepH rasa IIpH
HPOHM3BOJACTBE BOCCTAHOBHTENBHEIX PafoT, IIPH 3a4HCTKE U OIOPOXKHEHNH 000pyTOBaHHUA
HITH TPyOOIIpoBO/ia A NPOBECHHUS PEMOHTHEIX paboT, B TOM YHCIIE:

— OYMCTKa BHYTpEHHEW IOJOCTH W BHYTPUTPYOHOM TEeXHWYECKOH NHArHOCTHKH
IeACTBYIONIUX ra30IIPOBOJIOB;

— JNUKBMIALWS aBapHii i THAPATHEIX IPOOOK;

— PEMOHT M PEKOHCTPYKUHs TpyO Ha JuHEHHOH dacT MI;

— Bpe3Ka OTBOJIOB M MEPEMBIYEK B MATHCTPANBHBIH Ia30IIPOBOZ CO CTPABIMBAHHEM
[IPHPOIHOTO Ta3a;

— 3ampaBKa OJOPH3AMMOHHEIX ¥ METAHONIBHKIX YCTaHOBOK;

— peBU3MS W 3aMeHa CYXaoIuX ycTpoiicts (nuadparm) Ha THC m mynkTax 3amepa
pacxoja IpUPOJHOTO rasa.

2.3. Vicrounnku 06pa3oBaHUs TEXHOIOIMIECKUX MOTEPh MPHUPOAHOro Ia3a IPH ero

TPAHCIIOPTHPOBKE MAarHCTPAJILHEIMU Ia30IPOBOIaMH IIPUBEACHE B TaGaume 1.
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Taonuna 1. Tunosple HCTOYHHKH 00pa30BAHAN TEXHONOTHYECKHX HOTEPh NPUPOXHOro
rasa npH TPAHCHOPTHPOBKE 0 MarHCTPAJILHBIM ra3onpoBogaM

Hcrounuk oGpa3oBanus Hcrounnx
norepp TeXHOJIOTHYeCKHX | BHJ TeXHOIOrHYeCKHX MOTEph
(Texnosornyeckuii npouecc) noTephb

KomnpeccopHble cTaHUMHU:

Tazonepexavusarowuil azpezam (F'TI4):

Iotepu rasa npu IIAHOBBIX

IloTepy rasa nmpy IIaHOBBIX

yunotHenus [IBK

Iponysxa xontypa | Cseya 00BSI3KH

HEHTPOOEXKHOTO  KOMIIpeccopa IIBK myckax I'TIA

(UBK)

OnopoxHeHue xoHTypa | CBeua 00BA3KH

HarHeTarels ¥ TEXHOJIOIMYEeCKIX IBK octaHoBKax I TIA

KOMMYyHHKaLMH

Cucrema yroraenus 1IbK Cseua TloTepn raza us cucreMsl
ra300TAeNUTENSA yunotHenus [{BK (ecnu

CHCTEMEI

IIpelyCMOTPEHO MAcIOpTOM Ha

LBK)

Texnonozuueckue annapamvl u kommynuxayuu K[

IIponysxa TIBEUIEYIIOBUTENEH, Cgeua Tlorepu rasa npu npojyBKe
KOHJIeHCaTOCOOPHHUKOB, o6opyRoBaHHA anmapartos KIJ
CETlapaTopoB M Ap.
ITpoBepka cpabaTsIBaHuA Ceeaa IICK u TNotepu rasa w3 KIuA u
IpeNoXpaHuTeIbHbIX cOpocHEIX | yerpoitets KUTInA TpefoXpaHUTENBHOM
xnantaHoB (IICK) u yerpoiicts anmapaTypsl
KHITnA
Vinpasnenue cmnoBbiM | COpocubie kinanansl | Ilotepu rasa npu ynpasieHun
ITHEBMOIIPUBOIOM 3aII0pHOI | IPUBOIOB 3aIIOPHOH CHJIOBBIM ITHEBMOITPHUBOOM
apMaTypsl U KpaHOB— apMaTypHsl 3aIIOpHOM apMaTyphI ¥ KpaHOB—
EryiATOPOR peryniaropos
Pabora 3anopHO-peryaupyoIei Cpeuu Tlorepu rasa u3 3PA (eciu
apmatypsl Ha KC TIPeAyCMOTPEHO NMaclopToM Ha
3PA)
Ot6op npod IpoGootGopruku | Iotepu rasa mpu or6ope Hpob B
COOTBETCTBHH C YTBEPXKAEHHOH
TEXHOJNOTHYECKOoil cxemoli B
cocTaBe IpOeKTHOM
JOKYMEHTAIIHH
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npoaoKenne TabmmubI 1.

Hcrounnx
Hcrounuk o6pa3oBaHns OTEph
. TEeXHOJOTHYECKHX
TeXHOJIOTHYECKHi npomecc)
norepn

Bupa texnojiorngeckux norepnb

@mei’maﬂ JacTh MaruCTpajibHOI0 ra3onpoBojaa:

IMponyeka annmaparos JI4 Csaeua obopynoBanus

ToTepu rasa mpu HpoayBKe
_ amuaparoB = |

VYpasiesre CUJIOBEIM
[IPUBOZIOM 3aIIOPHOY apMaTypHI

COpocHsle KIanaHsi
TIPHBOJOB 3aIIOPHOHR

HOTepH Trasa IIpy ylnpaBJICHUHA
CHJIOBBIM ITHEBMOTIPHBOIOM

KaIUTaJEHOMY PEMOHTY

apMaTypsl KpaHoB (B COOTBETCTBHH C
IacrnopToM 0bopy/IoBaHHS )
Pabora 3ar0pHO- Caeun ITorepu raza us 3PA (8
perymupyoomeli apMarypsl Ha COOTBETCTBUH C IIACIIOPTOM Ha
9 3PA)
ITogroroBka rasomposoia K Creun ITotepu ocTaTOYHOrO KONMYECTBA

ra3a nocie BEITONHEHUS
MEPOILPHUATHH IT0 0OCBOOOKACHHAIO
MaruCTpaJIbHOIO ra30IpoBoJa
nepez IIpoBelIeHAEM
KaIHTAIBHOIO PEMOHTA

Fasopacnpeueﬂm‘eﬂbnue CTAHUHM:

VYnpasnedue cunoBsl | COpoCHEIE KiamaHsl
IIPUBOJIOM 3aIIOPHOM apMaTypsl | IIPUBOMOB 3aIIOPHOH

apMaTypsl
IIpoxysxa COCIMHUTEIBHBIX
JTUHAN KIITuA, CHCTEM | Ha COSTMHMUTENLHEIX

aBTOMATHKM M TeneMexXaHuky Ha | muHuax. Ceeua [ICK.
I'PC. Tposepka cpabaThiBaHUL

[IPEXOXPAHUTENBHBIX COPOCHBIX

I1acopToM 000pyI0BAHHS)
C6pocHble KIanaunl Tlorepm rasa w3z KUITuA u

ITorepwu rasa npH ynpaBIeHUN
CHJIOBBIM ITHEBMOHPHBOIOM
KpaHOB (B COOTBETCTBHH C

MIPeIOXPaHATENHHOM almapaTypst

xianasoB (TICK)
Paora  mHesMoperynaTopos, |CBeud o6opygoBaHus Iortepu rasa np# pabore
NHEeBMOYCTpOHCTB TTHEBMOPETYIATOPOB,

ITHEBMOYCTPOKCTB (B
COOTBETCTBHH C IIaCIIOPTOM
o6GopynoBanus)

IIpoayska ammapatoB mHa I'PC,
gpeHaxell YCB M HMMITyIBCHBEIX
nuHu# oTbopa rasa Ha HAaTIUKH
JAaBJICHHA M ITepelajla aBIeHHs

Caeua obopynoBanus

TloTepu rasa npu npogyBKe
anmaparos, gpeHaxeit YCbB u
UMITYTTbCHEIX JIMHU

Pabora 3a0pHO-peryaupyrormei Cgeun ITorepu raza u3 3PA (ecrmn

apmarypsl Ha I PC HpeAyCMOTPEeHO NacopTOM Ha
A)

Ot160p 1pob Mpoboor6opauxr | ITotepu rasa nmpu oréope npob B

COOTBETCTBUH C YTBEPKICHHOM
TEXHOJIOTHYECKOM cXeMO B
coCTaBe NPOEKTHOM
JIOKYMEHTAlMHI
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Hcrounnk o6pazoBanus Hcrounux
noreps TEXHOJOTHYecKHX | Bnj TexHoormueckux norepn
(TeXHOJIOrHYeCKHIH nponecc) noTepsL

FQSOHSMEPHTBJII:HBIC CTAaHIHH:

Ynpasnenue CHJIOBBEIM
MIPHUBOJIOM 3aIIOPHOM apMaTyph

CO6pocHBIE KITamaHe
TIPHBOJIOB 3alIOPHOM

Tlotepu raza npu yrpaBleHAR
CHJIOBBIM IHEBMOTIPUBOLOM

apMarypsl KpaHOB (B COOTBETCTBHH C
[acIOPTOM Ha 3aIlOpPHYIO
apmarypy)
PaGota  HHEBMOpETYIATOPOB, Caewn TNotepu rasa npu pabore
THEBMOYCTPOHCTB obopynoBanus ITHEBMODETYIISTOPOB,
ITHEBMOYCTPOMHCTB (B
COOTBETCTBHH C ITIACTIOPTOM Ha
obopyaosanie)
IlponyBka ppenaxeit YCBb u Cgeua Ilorepu rasa mpH mpoayBke
HMITYJIECHBIX JIAHKA 0TOOpa Tasa 000pYROBaHUS npeHaxeit YCB ¥ UMITybCHEIX
Ha  JaTY¥K¥  JaBJCHUI W JTUHUR
nepenana TaBlIeHAs
| PaboTa 3amopHO-peryIupyomei Ceeun Tlorepu raza u3 3PA (ecmu
apMaTypst Ha TYIC MpeXyCMOTPEHO TIacIIOpTOM Ha
3PA)
OrGop mpob ITpo6oorbopuuku | ITorepu rasa mpu orbope npob B

COOTBETCTBHH C YTBEPIXKIACHHON
TEXHOJIOTHYECKOH CXeMOoH B
COCTaBe NPOEKTHOH

| JOKYMEHTaLHH

2.4. KonnuecTso TeXHONOIWYecKHX moTeps mpupoxHoro rasa Ha KC (TIkc)

OIpPeNeeTCd KaK CyMMa TEXHOJIOTMYCCKHUX IIOTEph IPHPOAHOIO rasza Ha HCTOYHUKAaX

noteps kaxmgoro KII.

KonudecTBO TEXHOJIOTHYECKHMX IIOTEPh MPHPOJHOrO Ia3za Ha JHHEMHOW YacTH

MarucTpajJIbHOI'O I'a3oIipoBoaa (Hﬂq) onpenesgercs Kak cymMMa TEXHOIOIHYECKHX NOTeph

IIPUPOTHOIO ra3a Ha HCTOYHHKaX IIOTEPH 3TOI0 yJacTKa.

KonuuecTBO TeXHONOTHYECKHX IOTeph IpupopHoro raza Ha IPC

(Trec)

OIIPEOCIICTCs KaK CymMMa TEXHOJOTHYCCKHX IIOTEPh NPHAPOAHOIO rasa Ha HCTOYHUKAX

moreps I PC.
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KonuwecTBo TexHONOrHYecKHx TmoTeps mnpupomaoro raza Ha IUC (Iuc)
ompenendercs Kak CyMMa TEXHOJIOTHYECKHX HOTeph IPHPONHOTO ra3a Ha HCTOYHHKax
noteps I'HC.

KonpuecTBO  TEXHOJNIOTHYECKUX IIOTepPh IMPUPOAHOrO Tasa B JHMHEHHO-
[POM3BOACTBEHHOM  YIIPaBJICHMH MarHCTpaisHOro rasompoeoga (JOIIY MI) B
mwiaaupyeMuiid eprojt (Qumy mr), PaccUUTHIBaeTes 1Mo GhopMye:

Imy mr=Ilxc T H IrpcH Irpc (2.1)

2.5. KomwgecTBO  TEXHONOTMYECKAX  IOTEPh  NPUPONHOTO  Ta3a  Iio

rasoTpaHCHOpPTHOMY oOmecTBy B IutaHupyemeri mepumon (Ilro), PacCUHTHIBAETCH IO
dopmye:
N
Hro = fnmy MT 2.2)
i=1
rae, Npny —  KOJIHYEeCTBO  JIAHEHWHO-IIPOM3BOACTBEHHBIX  YIpPAaBIECHUH

MarucTpalbHOro ra30IpoBOJa B Fa30TpaHCIOPTHOM OOIIECTBe.

3. Onpepeenne KOMAYECTBA TEXHONOTHYECKHX NOTEPh IPHPOJHOTO ra3a mpH
TPaHCHOPTHPOBKE MarncTpajJbHBIM TPYGONPOBOOM
Js pacueTra TEXHONOTHYECKHX IOTEPh IPHPOTHOrO Iasa NPU TPAaHCIIOPTHPOBKE
MarucTpanbHBIM - TPyOOIpPOBOAOM, HeOOXOAWMO ONpeNeNdTh MOTEPH MO KakKIOMY
KOHKPETHOMY MeCTy WX 06pa30BaHUI M BHIY, a TakKe JOKYMEHTalbHO IOJTBEpIUTH BCE
II0Ka3aTelM, IPIMEHAEMEIE B pacdeTaX. B maHHOM pasjerne NPUBEICHE PEeKOMEH/yeMEBIe
METOIVKH pacyueTa TEXHOJIOTHYECKUX MIOTePh IPHPOTHOTO I'a3a IIPH ero TPAHCIIOPTUPOBKE
MarucTpalbHbIME TPYOOIPOBOJAMHE O KaXKIOMY HX BHLY M MecTy 0Opa30BaHHs, JAHEI
PEKOMEHIAIMH II0 IPENOCTABICHHUIO HEOOXOMMMEIX IOKYMEHTOB IV IIONTBEpXKIEHUSL

ToKasaresne, IIPUMEHAEMBIX B pacucTax.

3.1. IloTrepn npHpogHOTo ra3a Ha KoMnpeccopHoii crannun (KC)

TexHonormyeckue notepu mpuponHoro rasa ma KC Ilyc, TBIC.M OIIPENEeNAIOT TOo

dbopmyne:
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N,

M. = i(n%c:xui +II7,. K1Y, + 11 ) 3.1
pary
e,

IT{7A «q, — DOTEPH NPHPOIHOTO ra3a IpH IIAHOBLIX myckax I'TIA, THIC.M;

I3k, — IOTEPH IPAPOAHOTO Ta3a IPH ITAHOBBIX OCTaHOBKAX I'TIA, THIC.M;
N — komauectso K1 Ha KC, miT.;
Il — mOTepu NpPHPOAHOTO raza mO i-My KOMIIPECCOPHOMY LEXY, THIC.M’
PaccYHTHIBAIOT HO CleAyIomeil Gopmyire:
— TTEU L Ty ymn
My =i +HAH+HI_IBK+H + g + g + ITEH 3.2)
rIe,
Iy — MOTEpH UPHPONHOTO rasa MpH YIPAaBJEHWH CHIOBBIMH IHEBMOIPHBOIAME
3aNOPHOM apMaTyphl B KpaHOB-pery saTopoB B K11, Thic.M>;
M — norepu OIHOTO rasa 1] ax aj toB K1, cM;
all PH IPAPOL, a3a IPH NPOAYBKaX aIaparo , TBIC.M;
IjFx — m[OTepH IpupojHOTO rasa w3 cucreMhl ymnotHeHus IIBK, cormacho
ACIOPTHHIM JIAHHEIM 060PYIOBAHKS, THIC.M ;
I — T1OTepH MpPHPOAHOTO rasa NpH TPOBEPKEe PaGOTOCHOCOGHOCTH
IIpeOXPaHUTENbHEIX KianaHos B KL, Toic.M’;
II5%, — moTepu MPUPOIHOTO rasa pH obcyxusanuu KUIIHA, The.M;
Ty, — NOTepy IPUPORHOTO Ta3a w3 3PA, eciy 3To MpPeaycMOTPEHO IACIIOPTOM
38BO/Ia-HU3TOTOBHTEI, THIC.M

TI§ —TIOTepH IPEPOIHOTO Tas3a Ipu 0T6ope Mpol i aHATHTHYECKOTO KOHTPOJIS,

€CITH 3TO TIPEAYCMOTPEHO YTBEPXKACHHOH TexHOoIorHdeckol cxemoit KI[ B cooTBETCTBHH ¢

IPOSKTHOM MOKYMEHTAIMeH, THC.M .

3.1.1. Ilomepu npupoodnozo zaza npu nnanossix nyckax I'llA

TexHonorudgeckue NOTEpH NPHUPOAHOTO Iaza npH mycke K1 mocme ero ruianoBoi
OCTaHOBKH B COOTBETCTBHHM C YTBEP)KIACHHOM TEXHOJOTMYECKOH CXeMOM B cocraBe

TIPOSKTHOH JNOKYMEHTaUMH M IIaHOBEIX ITyckax I'TIA B cOOTBETCTBHH ¢ TpeOOBaHHAMHE
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3aBOJA-U3rOTOBHTENS NpH HeoOxomumoctH mpoxyBkm koutypa LIBK, ecimm KoHTYp

HarHEeTaTeJIs He 3allOHEH a30M, ONPEAENISIOT 10 GpopMyIe:
T o =|3- VI, 1107+ i Vi, -107) +Z( [ Vi, + Vi J107 N ) 33)

rae,

Veoy — TeoMeTprueckuit 06beM TexHONOTHYeckux KomMyHHKanuit KIT cornaceo
YTBEPXACHHOM TEXHOJIOTHYECKOHM CXeMe B COCTaBe IIPOEKTHOH JOKyMEHTallUH,
IIpoAyBaeMEIH IocJe ImIaHoBo# ocTaHOBKH K11, M3;

Npes — KommdecTBo paboraromux I'TIA, Tpebyemoe nns obecriedeHus TpaHCIOpTa
rasa COIJIaCHO YTBep)XIeHHOU TexHoinormdeckoir cxeme KII B cocraBe mpoeKkTHOH
NOKyMeHTAIH,;

Vigk, > VKOM — COOTBETCTBEHHO reoMeTpuueckuii obwem koHTypa i-ro IIBK

COIVIaCHO IIaCTIOPTHBIM MAaHHBIM H TEXHOJNOIMYECKHMX KOMMyHHKanuii opHoro ITIA
COITIaCHO YTBEPXKIEHHOM TexHonorudeckor cxemMe KI[ B cocraBe mpoeKTHOM
JIOKYMEHTAIMH, M}

3 — Ko3QOHLHEHT, yYMTHIBAIOIIMN HEOOXOIMMEIE YCIOBHSA JUIA 0€30macHOro
BBIIIOJTHEHHUS paboT;

n — xonudecTBo I'TIA, mT.;

Nffaxy, — XomudectBo mnyckoB i-ro ITIA mocie mMIaHOBOTO TEXHMYECKOTO

ofciTy’)kHBaHHS H PEMOHTa, ompejenseMoe cornacHo mmaH-rpapuka TOuP ITIA Ha
IUIAaHUPYEMBId TO B COOTBETCTBHH C TPeOOBAHMAMH 3aBOJa-M3rOTOBHUTEINS O HapaboTke

YacCoOB JIBUIaTEIsI H HArHETATCIIA.

3.1.2. Ilomepu npupoodnozo zaza npu naanoevix ocmanogxax I'IIA

TexHOIOTHYeCcKre NOTEpH INPUPOJHOIO rasa mpH IUiaHOBO#M ocrtanoBke KI[ B
COOTBETCTBHU C €I'0 YTBEP)KICHHOM TEXHOJOTMYECKOM CXeMOH B COCTaBe NPOEKTHOM
TOKYMEHTalMK U IIaHoBBIX ocTaHoBKax ['TIA B cooTBeTCTBUHU C TpeGOBaHWAMH 3aBOJA-

U3TOTOBHTESI TPH HeoOXoauMmocTu omnopoxHeHus KoHTypa IIBK, ompememsior no

dopmyne:



oct KU & Pl\llq. Te 3
pia kg, = | Vicow + 2, Visx, T 107+
i=) Kil, " “epxip " Lar
n P -T
LIBK,, cr ocr -
21 (Vi +v,£g;;i)-———T - N, 107 (3.4)
i=1 LBK,, Tl g

rne,
P, — atMocdepHOe naBnenue, pasHoe P,;=0,1013 MIla;
T — cTaHAapTHAs TeMieparypa, pasHas 1,=293,15 K;

Zpxu — KOIGQHUMEHT CBEPXCKHMAEMOCTH rasa IpH MHaBICHHH Py, H

P

TeMIlepaType TKHW ;

Zep — K03(OQUIMEHT CBEPXCKMMAEMOCTH Ia3a IpY JaBICHUH Py, ¥ TeMIeparype

Tix,, 3

P P — CpenHee AaBlEHHE B CHCTeMe COOTBETCTBEHHO «Bxona KII-Bexon

KL, > 1K,

Kll» u «Bxoxm IIBK-TexHonormueckue KOMMYHHUKAIIMM» 1O HX omoOpoxHeHud, Mlla

omnpezesseMble 1o popMyIam:
BX BLIX
(PLIBK +Prom )

(PBX +PBHX)
ki T UKL
TIe,

Pl Pk — HaBiienue raza cootserctenHo Ha Bxoze B K1 u IIBK, MITa;

Pars Piow — 7MaBnenme rasa Ha BbIxole cooTBercTBeHHO u3 KI[

TexHonoradeckux kommynukanui [IBK, MI1a.

TKuq, ; THBKC,, — cpefHsAs TeMIeparypa rasa B cCUcTeMe cooTBeTcTBeHHO «Bxon K-

pexoy; KI» u «Bxof I[BK-Texnomornyeckne KOMMYHHKAI[UE» J0 HX ONMOpOXKHeHus, K

ompeaenseMsle o GopMynam:

(t+ ten) (5 + tien)
a, =_2—+273,15 G =«—2——+273,15 (3.6)
roe,

t;"u ; t;fsx — TeMIeparypa rasa Ha Bxoge cootBercTBeHHO B K1 1t IIBK, °c;
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tan> tkow — TEMIeparypa rasa Ha Bexofe cootBerctBenHo n3 KI[ m

TEXHOJOrH4eCKUX KommyHukanwmii [IIBK, °c.

ocT

rna, — KommdectBO ocTaHoBOK i-ro ITIA, koTopbie TpeGYIOT ONOpOXHEHHS

xourypa IIBK u TexHomormiyeckMx KOMMYyHHKalHWH, oOIpenensieMoe COTJIAcHO
TEXHOJIOTHYECKOro periamMeHTa mo skciuryatauuu KII m mimas-rpaguka TOuP I'TIA Ha
IUTaHUPYEeMBIH IO, B COOTBETCTBHH C TpeGOBaHUIMH 3aBOA-H3TOTOBUTEILS;

n — xonmdecTBo I'TIA, Tpe6ylomnX OCTAaHOBKH ¢ HEOOXOJMMOCTBIO ONOPOXKHEHMUA

KOHTYpa HarueTtaress, IT.

3.1.3. ITomepu npupooHo20 2aza npu YNPAGIEeHUU CUTOGBIMU HHEGMORDUBOOAMU
3anopHoi apmamypsl U KpaHoe-pezyiamopos
TexHomorudeckue IMOTEPH NIPHPOJHOTO Tra3a IpH YNpPaBIEHHH CHIOBBIMH
IIHEBMOIIPHBOAAMH 3alIOpHOH apMaTyphl U KpaHOB-PETYJIATOPOB B CIIydae MCIIONb30BaHMUs
IPUPOAHOTO Tra3a 0e3 JONOJHMUTENbHOH CHCTEMBI €ro IIOATOTOBKH B KadecTBe
CUMILYJIECHOTOY; OTIPeIelIoT o GopMyIre:
n, N,
Hg = E(Qmi "N, '10_3)"‘ Z(Qm Ty, '10_3) (3.7
p P
rue,
qrp, — 00beM rasa, CTPaBIMBaeMOT0 B aTMOC(HEPY U3 CHIOBOIO THEBMOIIPUBOAA TIPH
OJTHOM cpabaTEIBaHUM KpaHa B COOTBETCTBHY C IIACIIOPTOM 3aBOIA-U3TOTOBUTEILA, M
Ny, — KOIM4ECTBO cpabaTbiBaHKH MPHBO/A KpaHa 3a ILTaHHPYeMBIH [IepHOL;
Ny, — KOJMYIECTBO CHIIOBLIX NHEeBMONpHBOA0B B KL B COOTBETCTBUH C IPOEKTHOH
JOKyMEHTalHWeH, IIT.;
Qe, — bacxon rasa npu paboTe i-TO KpaHa peryisiTopa B COOTBETCTBHH C
[ACTIOPTHBIMY JaHHBIMHU H3/EIIHS, M/
Typ, — BPeMs pabOTEI KpaHa-peryJisTopa 3a INaHHPYeMbIH IEpHOTI, 1;
Ny, — KOIMHEeCTBO KpaHOB peryiatopoB B KI[ B COOTBETCTBHH C HPOCKTHOH

JOKyMeHTalUeH, 1T,
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3.1.4. Iomepu npupoorozo zaza npu npodyexax annapamoe KIJ

TexHomoruyeckHe IIOTEpH IPHPONHOTO Trasa IOpH MpoayBKe anmapatos KIJ
(mbBIneymoBuTeNel, GUIBTPOB-CcenapaTopos, afcopbepoB, CenapaTopoB, PECUBEPOB U Ip.)

OIIpeNeNIFoTeS 10 hopMyIe:

nan Dan
Kl _ ABT
My = Zq,xni Ny, +qui (3.8)
i=1 i=1
rae,
N,;, — KOIHMYECTBO NpOAYBOK i-T0 amlapaTa 3a IUIAHUPYEMBIA IepHof B

ATl
COOTBETCTBHHE C TpeOOBAHMAMM TEXHHYIECKOH NOKyMEHTAIIMHM IO pEXHMy paboTH H
GesommacHoMy obciyxuBaruio ammaparoB KI[ (opu  oTcyrcTBmM Ha  ammaparax
ABTOMAaTHYECKOr0 ¢Opoca XHUAKOCTH KOMMYIECTBO IPOLYBOK IPUHUMAETCS TAKHUM Ke, Kak
H C aBTOMATHIECKUM COPOCOM XHUIKOCTH);

Nyy — KONMMYIECTBO ammapatoB B K1 B cOOTBETCTBHM C IPOSKTHOM HOKYMEHTAIHEH,

quq — 00BEM MPHPOAHOIO ra3a, HeoOXOMMMEIH MIf NPOAYBKH i-To amlmapara, HpH

3
OTCYTCTBHH aBTOMAaTHYECKOro cOpoca HIKOCTH, THIC.M , PACCIUTHIBAIOT 1O hopMyIe:

1
2 et md? 2k T
= —— . CB.P T f— T 3.9
Qan, (k+1) 4 % " A(k+)p,TnZuy Py ©9)

rIe,

k — riokxasatenp aguabaThl IPUPOJHOTO rasa;

d.; — BHYTpeHHHH THaMeTp CBEeIH WM IPOAYBOYHOrO TpyGOIpoBOa, M;

P, — cpenHee HaBeHNe NIPUPOIHOTO rasa B anmapare, Mlla;

Typ — BpeMs OIHOH IPOJYBKH alrmapara, COITIACHO TEXHOJIOTHYECKOTOo perjiaMeHTa
(1o He Gonee 5 cexk.), ¢;

Por — IUIOTHOCTH NIPHPOJTHOTO Ta3a IPY CTAaHIAPTHEIX YCIOBUAX, KT/,

Tan — TEMIepaTypa rasa B anmnapare IpH JIPOBeICHHHA NPOIyBKH, K;

T, — cTaH#apTHAs TeMreparypa, paBHas T=293,15 K;

Zan — kK03 HUIMEHT CBEpXCXKHMAeMOCTH Ta3a IpPH JAaBJICHUH M TEMIIEparype B

anrapare;
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P, — atMocdepHoe naBnenue, pasaoe P,.=0,1013 MITa.

B cnydae HanMyMsd aBTOMATHYECKOTo cOpoca >XHMAKOCTH W3 allaparoB, s

ONpPEeNeICHUA TCXHOJIOIHYCCKUX IIOTEPh INPHUPOAHOIO rasa IIpU ACra3alliy >KHUIKOCTH

moclie ux cbpoca, clieyeT HCIONb30BaTh GOPMyYITy:

din, = Q- (n—15)-107

rne,

(3.10)

Qs — KOJIHYECTBO BOAEI, cOpackIBacMOH U3 almapaToB M IIOJBEPraeMoi Jiera3aluy,

M>/rox;

Iy, Y — pPaCTBOPUMOCTH YTJICBOAOPOAHBIX Ia30B B I[HCTHJIHHPOB&HHOfl BOJEC

COOTBETCTBEHHO IIPH aTMOCQEpPHOM HaBieHHMH (cM. Tabmuryy 3.1) W maBieHHMH Iepen

eMKOCTEIO U ¢6poca KHIKOCTH (CM. TaGmuiy 3.2), M*/M° KHIKOCTH;

K — k03 bunuenT CeueHOBa, yIUTHIBAIOUIMI U3MEHEHHE PACTBOPHMOCTH ra3a IpH

HaTUIUX conel (kod(hGUINeHT BEICATHBAHMS) OIpeaesIaeMbli Mo Tabmumne 3.3;

C — KOHLCHTpaIusa coneit B C6paCBIBaCMOfI BOZE, oIlpeAcirieMas II0 aHaJlu3aM

aKKpeIUTOBAHHOM XMMUYECKOH 1abopaTopyu, r-3KB/I.

PaCTBOpHMOCTL TIPHPOJHOTO Trasa B XAAKOCTH NPHHUMAIOT IO IPOCKTHBIM HIIH

CIIpaBOYHBIM [AaHHBIM, BBIYHUCIIAIOT € ITOMOMIBIO TCPMOJHMHAMHUYECCKHX pPacyYE€TOB HIIH

OKCIIEPUMEHTAIBHO, @ B OTACIBHBIX ClIydasX UCIIONB3YIOT SIMITUPHICCKHE 3aBUCHMOCTH.

Tabauna 3.1- PacTBopuMOCTh ra3oB B JHCTHIHPOBAHHOH BoAe NpH aTMochepHOM
AaBJICHHH H pa3JHYHBIX TeMilepaTypax.

T'a3 PacTBOopHMOCTE ra3zoB B IHCTHJTHPOBAHHOM BOJE I'1, M, npu
TeMiepaTvpe
o°C 20°C 40°C 60°C
Meran 0,05563 0,03376 0,02369 0,01954
Drtan 0,09874 0,04724 0,02915 0,02177

Ta6nauna 3.2 — PacTBopumocTh rasos npu 40°C B AucTHLIMpPOBAHHOH BosIe.

HaumenoBanne PacTBOPHMOCTE ra3oB B AHCTHIIMPOBaHHOH BoJe I2, /M, ipu uaxmenmxj
rasa 2,5 MlIla 5,0 Mila 7,5 Mlla 10,0 MIla
Meraun 0,60 1,10 1,52 1,95
OrtaH 0,57 0,87 0,97 1,00
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Tabauua 3.3- Kosdduuuentsr CeueHoBa it MeTaHa, PACTBOPEHHOrO B BOXHBIX
ACTBOPAX XJIOPHCTOrO HATPHSL.

Temueparypa, °C Kosdpauuent CeueHoBa ]
0 0,165
20 0,141
40 0,127
60 0,119 ]
80 0,116
100 | 0,116

3.1.5. lomepu npupodnozo zasza uz cucmemot ynnomuenus [[EK

yna
TexHonorudyeckue moTepH MPUPOJHOTO Tasa M3 cucreMsl ymioTHeHus 1IBK My, »

3 -
TBIC.M" COIJIACHO PYKOBOJICTBY MO SKCIUTyaTalliM YINIOTHCHHMM U C Y4€TOM NIACIOPTHBIX

JIaHHBIX 060PYIOBaHMS OIPEENIOT IT0 HopMyJIe:

W = (s T ). 107 (3.11)
i=1
rae,
Trqa — BpeMms pabotel ITIA ¢ ruppaBnudeckoif CHCTEMOH YIUIOTHEHHS B

IUIaHUPYEMOM IIepHOLE, I;

Dy.r — kKonuuecTBO I'TIA ¢ rusipaBiudecKol CHCTEMOH YIIOTHEHUS B COOTBETCTBHH

¢ TIPoeKTHOH JOKyMeHTal e, IIT.;
Qym — Pacxol MpupojiHoro rasa B I'TIA ¢ rHApaBIHYECKO CHCTEMOH yIUIOTHEHHS

«Macjo-ras», Ma/ 9 IPHHUMAIOT COTJIACHO IMACIIOPTHEIM JaHHBIM 3aBOJa-U3TOTOBUTEIIA.

3.1.6. Ilomepu npupodHozo 2a3a npu npoeepke pabomocnocobrHocmu
npedoxpanumensHbix Kiananog 8 KIT

TeXHOIOTHYECKHe MTOTEPH IPUPOAHOTO rasa MU MpoBepKe paboToCIOoCOOHOCTH

npenoxpaHuTensHeX Kiananos B KIT onpenensior o gopmyie:
Hﬁg:i(qnx'Nrm)i (3.12)
P

r):le;
Nix — KOJIMYECTBO MPOBEPOK OTHOI'O IPEeNOXpaHHTENIFHOIO KiamaHa, COITIacHO

HACHOPTHEIM TaHHEIM 3aBofa-u3roropurens 1K, mr.;
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qnk — 06BEM HPHPOJHOrO ra3a IpPH NPOBEPKE OXHOrO MPEHOXPAHHTEIHLHOTO

KJIaTlaHa, TEIC.M® ONPEAEISIOT 110 opMyITe:

1

2 k1 md?

qm<=( ) R S . S (3.13)
k+1 4 (k+1)p,ToZ, P,

rIe,

dyy — OHMaMeTp NPOXOAHOTO CEYeHHs KJaraHa B COOTBETCTBUH C ITACTIOPTHBIME
JOaHHBIMH 3aBOJ[a~-M3TOTOBUTEIA, M;

k — mokasatens agHabarhl IPUPOJHOIO rasa;

Kin — koodoumment pacxopa rasa KiIamaHoM, ONpeAeiseMBI O MaCHOPTHEIM
JAHHBIM 3aBOJIa-H3rOTOBUTEIS;

Ty — BpeMs cpabaThIBaHUS IPEIOXPaHUTENBHOIO KilallaHa COINACHO IacIIOPTHBIM
JaHHEIM 32BOJ]a-U3TOTOBUTEIA, C;

Py, — IaBneHue rasza mpH IpoBepKe IPeJOXPAHATENHHOTO Kianana, MI]a;

Ty —TeMImepaTypa rasa npu nposepke xinanaua, K;

Z. — K03 GUIIMEHT CBepX CXKUMAaEMOCTH NPUPOAHOTO raza npu Py, u Tyy;

Per — INIOTHOCTE I'a3a IIpH CTaHAAPTHBIX YCJIOBHAX, Kr/) M3.

3.1.7. Ilomepu npupoonozo zaza npu sxcnayamayuu KHITuA u 3PA

TexHonormyeckue NOTepH NPHPOAHOTO rasa mpH sxciuryaranud KUII, aBromatiku
u tenemexanuku K11, a taioke 3PA onpenenstorcs nmo macroptHeM AaHHEIM KUTIMA u
3PA.

3.1.8. Homepu npupodnozo zasa npu oméope npot ¢ KIJ

TexHoNOrMYeCKUe MOTEPH NPUPOLHOrO ra3a Ipu oTOOpe mpod B COOTBETCTBHH C
yTBepXKAeHHOH TexHoJIorugeckor cxemor KL B cocTaBe MpOEKTHOM JOKyMEHTAIMM I
aHAIMTHYECKOTO KOHTPOISA H&I“H , THIC.M’, PacCUMTHIBAIOT IO GopMyJIe:

Non Npor

Hglﬁl = 1 (qon )i + Z (ql'IOT 'T)i 107 (3.14)

i= i=1

TIe,
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Nop — KOMHMYECTBO aHAIU30B 1-0r0 BHa B paC4€THOM II€pHOLE;

don — MOTepH MPHPOJHOIO a3a IPH HNEPUOTUIECKOM 0TOOpe Mpob Ui pa3oBBIX
(1abopaTopHbIX) aHATM30B Ta30BOTO TIOTOKA, THIC.M® PACCUMTHIBAIOT [0 (GOPMYIIe:

Qon =2,893-¥ﬁ-(b+1) (3.15)

np " “np

e,

Vip — TeOMeTpHYeckuil 06heM mpo6ooT6opHEKa, M>;

P, — naBnenne B mpo6oor6opuuke, MITa;

Ty, — TeMnepatypa B po6oorGopruke, K;

Z 3, — K03 QQHUIHEHT CKUMAEMOCTH TIpU Pr, 1 Typ COOTBETCTBEHHO;

b — kpaTHOCTh HpOXYBKH, T.e. oTHOmEHHe 06beMa (IpH YCIOBHM OTGOpa) rasa,
BBEIUIYIIEHHOro B atMocdepy HpH IPOAYBKE JMHHH M IpoOooTGOpHHKA, K 00BEMY
npoGooT6opHuKa (KpaTHOCTh NMPOAYBKH NPH OTGOpe Mpo6 rasa MPHHUMAIOT DaBHOU
b=30);

qror — TOTEpH IPHPOIHOIO raza OpH HempepsiBHOM pabote i-oro mpubopa Ha
TIOTOKeE, M’/4ac, ompe/ieNseMble IO TACTIOPTHAIM JaHHBIM 3aBOJa-H3TOTOBHTEIIS;

T — INIaHUpyeMoe BpeMs paboTh! i-ro pubopa B OTYETHOM rOfy, 9ac;

Nror — KONHYECTBO IIPHOOPOB B COOTBETCTBHH C YTBEpPXKACHHOM IPOEKTHOH

JOKyMEHTallueH.

3.2. Ilorepn npupogHoro rasa Ha JIYI MarucTpajabHOro razonposoja

TexHONTOrMYECKWE TOTEPH NPUPOTHOrO rasa Ha JUHEHHOH YacTH MarMCTpalbHOTO

rasonpoBofa H)'[q, TI:I(:.M3 OIPEeOCILAtOT 110 (bopMyne:
_ JI9 JI9 J4 JI4 T4
g =1l + I, + e + Maps + ippu (3.16)
rrue,
I} — HOTepH NPUPOLHOTO Ta3a MM YIPABIECHAU CAJIOBBIMU ITHEBMOIIPHBOJAMHU

3a[IOpHOM apMaTyphl W KpaHOB-perynsTopoB Ha J[Y MarmcTpansHOro rasomnpoBoja,

3
TBIC.M
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I}, — moTepy NIPUPOIHOTO rasa TIpH NPOLYBKE armapaTos Ha JIU MarucTpajsHOro
ra3ompoBOJIa, THIC.M';

I} — ©[OTepH NPHPOJHOrO rasa NpH TIPOBEPKE paGOTOCIOCOBHOCTH
Hpe/IOXPaHUTENBHBIX KIANAHOB Ha JTY MarucTpaibHOTO ra30IPOBOJA, THIC.M ;

I1};, — IOTep¥ MpHPOJHOTO raza u3 3PA, eciy 3T0 PeLyCMOTPEHO ACIIOPTOM Ha
3PA, THIC.M ;

[y — TIOTEPH TIPUPOTHOTO Ta3a Tepesl NPOBEIEHHEM KAIMTANHLHOIO PEMOHTa,

3
TBIC.M .

3.2.1. ITomepu npupoonozo 2a3a npu ynpasneHul CUN08LIMYU RHEEMONPUGOOAMU
3anopHOT apMamypsl U Kpanos-pezyaamopoe I mazucmpanvrozo zazonpoeooa
TexHomorudeckue IOTEpH NPUPOJHOTO Tra3a MpPH YOPaBI€HHH CHJIOBBIMH
TTHEBMOIIPHBOAAMH 3aMlOPHOH apMaTyphl H KPaHOB-peryniaTopoB Ha JIU MarucrpalibHOro
ra3onpoBojia B Cllydae HCIIOJB3aBHHS IPHPONHOrO rasa 6e3 JONOIHUTEIBHON CHCTEMEI
€ro IOATOTOBKY B Ka4eCTBe «UMILYIILCHOTO»; ONPEAENSIOT 1o (hopMyIe:
N Dyp
4 -3 -3
T =Y, N, 107 )+ (qie, *Tiw, -107) (3.17)
i=1 i=1
rae,

Qp. — 06BeM rasa, CTpaBIMBacMOTO B aTMOC(bepy U3 CHJIOBOI'O IHEBMOIIPHUBOAA IIPH

3
OOHOM Cpa6aTBIBaHI/IPI KpaHa B COOTBETCTBHHU C TEXHUYCCKHUM ITaCTIOPTOM HU3JEITHUA, M,

er'Pi — KOJIM4YECTBO CpaGaTBIBaHI/Iﬁ IIpuBOAA KpaHa 3a HJIaHpreMBIfI nepuoa;

Ny, — KOJIMYECTBO CHIOBBIX THEBMONPHBOJOB B JIY MarucTpalbHOTO ra30npoBOAa B
COOTBETCTBHH C YTBEPKIEHHOHN MPOEKTHON JOKyMEHTalkeH, IT.;

dgp — pacxon rasa Ipd paboTe i-To KpaHa perynstopa B COOTBETCTBHH C

3
[aCIOPTHBIMU AaHHBIMH H3REIHA, M /4;
Typ, — BPEMs paGOTEI KpaHa-peryiIaTopa 3a INIaHHPy MBI [IEPHOL, 1

N, — KOJNMYECTBO KPaHOB perylasTopoB Ha JIU MarucTpanbHOTO ra3olpoBOja B

COOTBETCTBHH ¢ YTBEPXACHHOMN ITPOEKTHON OKYMEHTAIUEH, IIT.
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3.2.2. Homepu npupoonozo 2a3a npu npodyskax annapamos 14 mazucmpanvnozo
2a3onpoeooa

Texnonorudeckne noTepu IPUPOAHOTO Tasa INPH INPOAYBKe anmaparos JIU
MarucTpaabHOro ra3onpoBOAa (IPHIIOB, KOHICHCATOCOOPHHKOB U JIP.) ONPENENIOT IO

dbopmye:

nan
I3 = D, Qan, "N, (3.18)
i=1
TIie,
N A, KOJIHYECCTBO IpoayBOK i-ro ammapara 3a HJlaHI/IpyeMBIﬁ nepuon B

COOTBETCTBHH C Tpe6GOBaHHAMHM HOPMAaTHBHOIO IOKyMEHTa [0 PEXHMY paboTel H
6e3omacHOMY 06CITy>XKMBaHHIO annaparos JIY MarucTpaisHOTO ra3oIpoBOLa;

N,y — KONMUYECTBO anmapatos JIY MarucTpaabHOro ra3onpoBojia B COOTBETCTBUH C
YTBEP>KIeHHOM IIPOEKTHOM TOKyMeHTalueH, IIT.;

q,n — 00BEM IpHPOAHOrOo rasa, HEOOXONWMMBIH I/ NPOLYBKM i-ro ammapara,

THIC.M® ONpeneNsioT aHAJIOTHYHO MyHKTY 3.1.4.

3.2.3. [Iomepu npupooHozo za3a npu npogepke pabomocnocobnocmu
npeooxparumenbHbiX Kiananog Ha JI9 mazucmpanshozo 2a3onposooa
TexHONOrMYeCKHe MOTEPH MPUPOIHOTO rasa IpH NpoBepke paboTocrmocoGHOCTH
IpeOXpaHUTENbHBIX KilanmaHoB JIY MarucrpalbHOTO Tra30lpOBOAA OIPENENIIOT II0
tbopmymne:
Dok
Hﬁz = Z(qm( N )i (3.19)
p=
rue,
Npx — KONHYecTBO MPOBEPOK OTHOIO IpeJOXpaHHUTENFHOTO KialaHa, COIJIACHO
nacropty 3aBopa-usrorosurens I1K, mr.;
qmx — o0BeM IpUPOJHOrO ra3a IPH IIPOBEPKE ONHOTO IPeIOXPaHHTENBHOTO

KJIalaHa, THIC.M> ONPEIESIOT aHANOTHYHO MYHKTY 3.1.6.
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3.2.4. ITomepu npupoonozo zaza npu sxcnayamayuu KHIIuA u 3PA na 19

MAZUCMPANBbHOZ0 2A30RP0600A
TexHomnoruveckue HoTepy NPHPOAHOTO rasa mpy 3kciuryaranuy KWL, aBToMaTiKu
U TejeMexaHUKu Ha JIY MarucTpambHOTO rasomnpopona, a Taioke 3PA ompenensrorcs 1o

nacnopTHBEIM JaHHBEIM Ha KUTTuA u 3PA.

3.2.5. IHomepu npupoonozo 2a3a npu no020MmMoeKe 2a30nPoeoda K KARUMATILHOMY
pemonmy

TexHonoraveckue noTepy NPHPOIHOTO rasa MpH MOATOTOBKE YYacTKa ra30IIPOBOAA

K KalUTaIbHOMY DPEMOHTY IOCIEC MEPOUPHATHH II0 OCBOOOXAEHHIO MAarucTpalbHOTO

ra3’onpoBoJa :

Moo = D, (dvew ), (3.20)

i=l
r1e,
Ngp — KOJNMYECTBO YYAaCTKOB [a30MPOBOAA JUI KANMTAIBHOTO DEMOHTA; Qupry —
00beM IIPHPOJHOIO Tasa NP OMOPOXKHEHHH YYacTKa ra3olpoBOJA IIOCIE MepOIpPHSTHIA

II0 OCB060)K,E[E3HI/IIO MarucTpajJibHOI'O ra3orpoBoaa, TI:IC.M3 PacCUYUTHIBAIOT 110 q)opMyne:

Nyp Prsn P

= 2893V .| —mA ___—ar  f4473 3.21
QxpEM £ TP T..7, T, Z, ( )
e,

2893 — xoadduimeHT npuBeneHHS 00BEMa UPHPOJHOrO rasa K CTAHAAPTHEIM

ycnoBusaM Te ¥ Py, paBHBIH 20315 =2893 |;
0,101325

Vip — reoMerpudeckdii 0OBEM yJacTKa TIa3oNpoOBOLE, OIOPOXKHAEMOIO IS
MPOBEACHNUS KallUTATLHOTO PEMOHTA, M

Pp— OapleHue BcachiBaHmd I[TIA TIpH HpoBefeHWM pabOT [0 COXPaHEHHIO
IPUPOJHOTO rasa Iepej HayaloM KalluTalIbHOTO PEMOHTa, He Bhiite | MITa;

Ty, Tx — TeMIlepaTypa IpUPOAHOro rasa Iepel u Mocie OMOPOXHEHHS ra30npoBOLa,

K;
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Zyy, Zy — K03QPUIEEHTE CBEPXCKMMASMOCTH NPHPONHOro rasa npu Pry, , Ty u Py,

Ty COOTBETCTBEHHO.

3.3. Ilorepn npapoxHoro rasa va I'PC

Texnosoruyeckue noTepy MPUPOJHOrO raza Ha ra3opaclpe/IeIMTEIbHBIX CTaHIIIX
Irpc, THIC.M® ONPEJICISIOT 11O dbopmyne:
Nppe
Hppe = zl: HrPci (3.23)
iz
rze,
Nrp¢ — xomrdectBo I'PC Ha muHeliHOM yYacTKe MAariCTPalibHOTO ra3olpoBOfa B
COOTBETCTBHH C YTBEP)KACHHOH IIPOEKTHO TOKyMeHTaIe , IIIT. ;

M, ~ moTepu mpupoaHoro rasa i-oit I'PC, THIC.M’, PACCUMTHIBAIOT 110 hopMyTe:

TPC FPC l"PC FPC TPC TPC
l"PC H HKHTI +1I TIK + H YCB + H3PA +HOH (324)
rze,
II;° — MOTEpH IPUPOAHOro ra3a U yIPABIeHHH CHIOBBIMH THEBMOTIPHBOAME

3aIIOpHOH  apMaTypel, paboTe  KpaHOB-PEryIATOPOB, ITHEBMOPETYITOPOB M

rniHeBMoOycTpoicTs Ha [PC, ThIC.M;

T3¢, — noTepH TIPUPOIHOTO ras3a IpH obcTyxupanun KUITHA Ha I'PC, TRIC.M;

e — TOTepH NpHPOIHOTO Ta3a MOpH IpoBepke paGoOTOCIIOCOGHOCTH
TIpeIOXPAaHUTENBHBIX KianaHos Ha I'PC, Teic.M’;

T — moTepw mpEpoIHOTO ra3a MpH MpozyBke ammaparos I'PC, ThC.M;

I4s — IOTEpH NPHPOAHOTO Ta3a NpHU NpofyBke npeHaxeil YCB ¥ MMIyIbCHBIX
U 0T6Opa ra3a Ha JATIHKH NABICHHS ¥ Iepera/a JaBICHHs, THC.M ;

IIy;x — HOTepH NPHPOAHOTO rasa u3 3PA, ecim 3TO MpedyCMOTPEHO NMACTIOPTOM
060py/I0BaHHS, THIC.M;

[,¢ — moTepH IPUPOIHOTO Ta3a IpH 0T6Ope IPo6 I AHAIUTHIECKOTO KOHTPOJIS,

eciM 3TO IIPeIyCMOTPEHO YTBepXKIeHHON TexHonormdeckoir cxemoii I'PC B cocrase

HpOGKTHOﬁ AOKYMEHTaIUH, THIC .M3 .
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3.3.1. ITomepu npupoonozo zaza Npu ynpasieHuy CUI08bIMU RHEGMONPUBOIAMU
3anopHoOU apmamypbl u KpaHoe-pezynamopos na I'PC
TexHONOrMYeCKHe IIOTEpH MPHPORHOTO Tasa IPH YIPABICHAH CHIOBEIMH
ITHeBMOIPHUBOAAMH 3aII0pHOH apMaTypEHI, pabore KpaHOB-PETyISITOPOB,
ITHEBMOPETYJIITOPOB M IIHEBMOYCTPOJMCTB B ClIydae HCIIONb3aBHHUs IPUPOIHOro rasa 6e3

IOIOJIHUTENBHON CUCTEMBI €r0 IMOATOTOBKH B KaYeCTBE «UMIIYJIBCHOT'0»; ONIPEACIIAIOT I10

tdopmyne:

T = 3 (4, N, 10°)+ Y (4, Ty, -m; -10°) (3.25)
i=1 i=l
TIe,

. — o0beM rasa, CTpaBJINBa€MOI'O B aTMOC(bepy U3 CWIOBOI'0 ITHEBMOIIPUBOJA IIPHA

OJOHOM Cpa6aTI>IBaHI/II/I KpaHa B COOTBETCTBHH C IIaCIIOPTOM 3aBOJA-H3rOTOBUTEIA
U3 aeiind, M3;

Npp, — KOTHYECTBO cpabaTbIBaHUH IIPHBOJIA KpaHa 3a IIaHUPYEMBIi IIEPHOL;

Ny — KOJNMYECTBO CHIIOBEIX IIHeBMONpHBOAOoB Ha I'PC B COOTBETCTBHH C
YTBEPXKICHHOM NIPOEKTHOM JOKYMEHTALIHEH, T, ;

Qw, — PacXox rasa mpu paboTe i-r0 KpaHa perynsTopa, NHEBMODETYIATOpa,
TTHEBMOYCTPOMCTBA B COOTBETCTBHH C MACTIOPTOM 3aBOIa-M3rOTOBHTENS, M /1;

Ty, — BPeMs pabOThl KpaHa-peryyisTopa, THEBMODETyIATOpa, MHEBMOYCTPOHCTBA B
TIITaHUPYEMOM IIEPHOJE, T;

N — KOMMYECTBO paboTaloUX KpaHOB PETYNATOPOB, ITHEBMOPETYJIATOPOB MIH
TTHEBMOyCTpolicTB fanHoro Tuna Ha ['PC, wr;

m; — KOIMYECTBO THUIIOB KpaHOB-PETyJATOPOB, IHEBMOPErYJSATOPOB U

HeBMOycTpoiicTB Ha I’ PC B COOTBETCTBHM € YTBEPXKISHHOM MPOSKTHON NOKyMEHTAlHeH.

3.3.2. Ilomepu npupoonozo zaza npu nposepke pabomocnocobrnocmu
npedoxpanumensnovix Kiananoe na I'PC

TexHoNOrMYeCcKHe MOTEPH NPUPOAHOrO rasa IPH IPOBepke paboTOCIHOCOGHOCTH

IIpeoXpaHuTeNbHBIX Kiananos Ha ['PC onpenensor o gopmyire:
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L0114
IPC _
M = 2, (d * Niwo); (3.26)
i=1
rae,
Nmk — KOIM4YecTBO NPOBEPOK OIHOIO IIPENOXPAHUTENIHHOTO KilamaHa, COTJIACHO
nacropry 3aBoja-usrorosurens 11K, mr.;
gnk — O0BEM MPUPOAHOTO Tra3a IIPU IPOBEPKE OFHOTO IIPEAOXPAHHUTENIHLHOIO

KJalaHa, THIC.M ONPEENIAI0T aHAJIOTHYHO MyHKTY 3.1.6.

3.3.3. Ilomepu npupodnozo 2aza npu npodyexkax annapamoeé na I'PC

TexHonoruyeckde MnoTepH MPUPOAHOrO rasa IpH IpoAyBke ammapatoB Ha I'PC

(meLteynoBuTENeH, GUIBTPOB-CEAPaTOPOB U Ap.) ONPEASILIOT 0 hopMyIe:

I = ﬁqmi N 3.27)
i1
Tze,
N,; — KOTMYECTBO MNPOIYBOK i-ro ammapaTa 3a IUIAHWPYeMBIi NepHOA B

COOTBETCTBMH C TPEOOBaHUSIMH TEXHHUYECKOH IOKYMEHTAllHH II0 PeXHMy paGoTEl M
OesomacHoMy obcmykuBaHuio ammaparoB I'PC  (IpH OTCYTCTBMM Ha ammaparax
aBTOMAaTHYECKOr0 cOpoca XUIKOCTH KOJIMIECTBO IPOAYBOK IMPHHAMAETCS TaKUM XKe, KakK
H C aBTOMaTHYECKUM COPOCOM KHUIKOCTH);

N,y — KONMYeCTBO anmapaToB Ha 'PC B COOTBETCTBHM C YTBEP)KJCHHON IPOEKTHOM
JIOKyMEHTAalHeH, IIT.;

qQuq — o0BeM IpPHPONHOTO ra3a, HeOOXONMMBIA IS TPOLYBKH i-TO ammapara,
THIC.M’, OTPEJICISIOT AHATIOTHIHO nyHKTy 3.1.4.

3.3.4. ITomepu npupodnozo 2asza npu npodysxax openaxcei YCE u npodyske
UMAYIbCHBIX TUHUE ombopa za3a na I'PC

TexHonormyeckue NOTepU NPUPOAHOTO Ta3a NpH NpoxysBke ApeHaxelt YCB u
IPOAyBKe MMILyJIbCHBIX JIMHUE 0TOOpa ra3a Ha JAaTHHKH JaBICHHS M Iepelafa JaBlneHus

Ha ['PC paccaurtsiBarot o gopmyine:
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rpC Nycgp

Myeg = z (qvcs “Nyes )i (3.28)
i=1
rze,
Nycp — KOnM4ecTBO IpoIyBOK i-o#f ApeHaxcHoM muHHM YCB WM MMITyJIbCHOM
JHHWH oT6Opa rasa, IiT.;

Qycs — 00beM DPHPOTHOTO rasa IPU IPOAYBKe i-Oi APEeHaKHON MIH HMILYJIBCHOH

JTMHHH, THIC.M® ONPEENIIOT CONIACHO myHKTy 3.1.4.

3.3.5. Homepu npupoonozo zaza npu sxcnayamayuu KHITuA u 3PA na rPC

TexHonOrMYECKHEe TOTEPH MPUPOJIHOIO rasa npy skciutyatanue KWII, aBroMaTuku
u Tenemexanuku Ha I'PC, a Taroke 3PA ompenensioTcs B COOTBETCTBHH C IIACIOPTaMU

3aBogoB-usrorosutenei KNITuA u 3PA.

3.3.6. Ilomepu npupoorozo zaza npu ombope npoé na I'PC

Texnomoruueckue NOTEpH OPHPOAHOIrO rasa MpH oT6Ope Mpo6 B COOTBETCTBHH C

YTBEepXXAeHHOH TexHoaorudeckoit cxemoit I'PC B cocTaBe mpOEKTHON DOKYMEHTAIIMH VLT

aHANUTHIECKOTO KOHTPONA [Ty , THIC.M’, PACCUHTEIBAIOT 110 hOpMYIIe:

Non
o = (don); (3.29)
i=1
rae,
N — KOJIMYECTBO aHAJIN30B i-Ol"O BHJA B paC‘IeTHOM HepHOI[e;
qon — HOTepH NPHPOIHOIO Ta3a IIPH IIEPHOJAMYECKOM 0T6Ope mpob IS pa3oBBIX
(J1a60paT0pHLIX) aHaJIN30B Ira30oBOI'0 IIOTOKA, TI:I(.‘».M3 onpe;[en;{}o’r AHAJIOTUYIHO ITYHKTY

3.1.8.

3.4. Ilotepu npupognoro rasa na 'UC

TexHOIOTHYECKHE IIOTEPH NPUPOSHOrO rasza Ha Tra3sOU3MEPHUTCIBHBIX CTaHIMUAX

Trpc, THIC.M® OTIPEENSIOT 1O GopMyIIe:

N
Iy = fnmq (330
i=1
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e,

Nruc — xonmgectBo I'MIC Ha nmuHeiiHOM yuactke MIT B COOTBETCTBHH C IPOEKTHOM
JOKYMeHTaluel, mr.;

My, — MoTepu npupoaHoro rasa i-oit T'MC, THIC.M, PacCYMTEIBAIOT 110 GopMyIe:

My, =T +IIyeE + T30 +TIGE (331)

rIe,

[I3;° — HOTepH NPUPOJHOTO Ta3a MpH YIPABICHHH CHJIOBLIMH ITHEBMOIPHUBONAMH
3allOpHOH  apMaTypsl, paboTe  KpaHOB-PETYJIATOPOB, ITHEBMOPEryJATOPOB H
nHeBMOYCTpoHCcTB Ha ['MIC, B COOTBETCTBHH C YTBEPXKIEHHOM TEXHOJOTHIECKOH CXeMOi
TVIC B cocTaBe IPOEKTHOM JJOKYMEHTAIIH, THIC.M;

1% — moTepw TPUPOJHOTO rasa MpH MpoayBKe ApeHaxeldl YCB ¥ HMITyNbCHBIX
NHHEE 0T6OpA rasa Ha JATIMKH JABICHUA U Iepenaa JaBIeH:s, ThIC.M ;

TS — moTepu MpupoHOTO Taza u3 3PA, ecim 3To MpeIycMOTPEHO NACIOPTOM Ha
3PA, TI:IC.Ms;

I — 10TepH MPUPOIHOTO Ta3a IpH OTOOpPE MPO6 /s AHATMTHYECKOTO KOHTPOJIA,

€CIIH 3TO IIPeAyCMOTPEHO YTBEpXKIeHHOH TexHonormdeckoi cxemoit I'MC B cocrase

HpOGKTHOfI JOKYMEHTalluH, TBIC.M3.

3.4.1. ITomepu npupodHozo 2a3a npu ynpasneHun CU06bIMU NHEGMORPUEOOAMU
3anopuoii apmamypel u Kpanos-pezyiamopoe na T'HC
TexHonmormgeckne MOTepH MpPHPOJHOIO Ta3a NOpPH YNOPABIEHWH CHIOBBHIMH
ITHEBMOTIPHBOAAMHA 3allopHOH apMaTypébl, pabore KpaHOB-PEryJAaTOpOB,
TIHEBMODETYJISATOPOB M ITHEBMOYCTPOMCTB B CIIy9ae MCIONIb3aBHUS NPHPOIHOro rasa 6es
JIOTIOJHUTENEHOM CHCTEMEI €ro MOATOTOBKH B KAYSCTBE KUMITYyIECHOTO»; ONPENENAIOT 110

bopmyre:

N Ny

H;I;C = Z(qnpi 'NHPi '10—3)+Z(qKPi “Txp, "1 '10_3) (332)

i=1 i=1

rae,
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App, — 00beM rasa, CTpaBIMBAEMOrO B aTMOChEpPY U3 CHIIOBOTO ITHEBMOIIPUBOLA TIPU
OJJHOM cpabaTHIBaHUM KpaHa B COOTBETCTBHH C TACTIOPTOM 3aBOIa-U3IOTOBUTEINS, M

Npp, — KOIM4ecTBO cpabaTbiBanuii IPUBOJa KpaHa 3a IIAHUPYeMbli IepHOx;

Npp — KOJMYECTBO CHIIOBBIX ITHeBMOIIpHBOA0B Ha I'IC, miT.;

Q, — Dacxom raza mpu paboTe i-r0 KpaHa PeryiiTopa, IHEBMODEIyIATopa,
ITHEBMOYCTPOMCTBA B COOTBETCTBHH C ITaCIIOPTOM 3aBOZa-U3TOTOBUTENS, M/

Typ, — BpeMst pabOTEI KpaHa-perynaTopa, IHeBMOPETYIIATOpa, THEBMOYCTPOHCTBA B
IUTaHUPYEeMOM IIepro/ie, 1,

N — KONMYeCTBO pabOTaromMX KPaHOB PEryiIsTOPOB, IHEBMOPETYIATOPOB HIIH

MTHEBMOYCTpO#cTB AaHHoro THra Ha [ VIC, mrT;

m; — KOJHUYCCTBO THIIOB KPaHOB-PEryiIATOpPOB, ITHEBMODPETyJIATOPOB U

nHeBMoycTpoiicTB Ha I VIC B COOTBETCTBHH C MTPOSKTHON TOKYMEHTAILlHeH.

3.4.2. Ilomepu npupoonozo 2aza npu npodyekax openaxceii YCB u npodyske
UMRYbCHBIX TuR U ombopa zaza na THC

Texnomorudeckue IOTEPH INPUPOAHOrO raza Mpu mpoayeke apeHaxeidn YCBb u
IpOAyBKe AMITYIbCHBIX NHHMHE OTOOpa ra3a Ha JATYMKU JABICHUS W TEpenaia qaBleHus

Ha 'MC paccuutbBaroT o popmyite:

H%g = Z (qycs 'chs)i (3.33)
p
TIE,

Nycp — KOMM4YecTBO HPOIYyBOK i-0¥ HpeHaxHOH nuHuu YCB WM HMIYJIbCHOM

JMHUM 0TOOpa Ta3a, ImT.;

Qyvcs — 00beM IPHPOAHOTO Ta3a IPH NPOAYBKE i-0H APEHaKHON MM MMILYJILCHOH

MHKH, THIC.M® ONPENENSIOT COTACHO MyHKTY 3.1.4.
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3.4.3. Ilomepu npupoonozo zaza npu sxcnayamayuu 3PA na THC

TexHonmormgyeckue TIOTepH IPUPOJHOrO rasa mnpH IKCIUlyatanua 3PA,
ycraHoBlleHHoW Ha I'MMC ompenmensioTci B COOTBETCTBMH C ITaclOpTaMH 3aBOJOB-

U3rOTOBHUTENICH.

3.4.4. Homepu npupoonozo zaza npu omoéope npo6 na T'HC

TexHomornyeckue NOTepH IMPUPOAHOTO rasa Hpu oTOOpe pod B COOTBETCTBHH C
YTBEpKAeHHOH TexHonorndeckoi cxemoil T MC B cocTaBe MpoeKTHOH HOKyMEHTAMH AJIs

aHANHTHYeCKOro KoHTpons T, TBIC.M’, PACCYMTHIBAIOT 110 HOpMYIE:

M5 = Zl:(qon )i (3.34)

r1e,
Nop — KOIMYECTBO aHAIU30B i-0r0 BA/Ia B PaCICTHOM MIEPHOJIE;
Jor — TIOTEPH HPHPOJHOTO Taza NpH MEpHOLUIECKOM OTOOpe mpol Jiis pasoBBIX

(1a60paTOPHEIX) aHATM30B Ta30BOrO [IOTOKE, THIC.M  ONPENENAIOT AHATOTHIHO IYHKTY
3.1.8.
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