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MeTO)];H'ICCKHe peICOMeH,llaquu 

DO onpe)];eJieHHIO H o6oCHOBaHHIO TexuoJioru11ecK11X IlOTepL 
npupo)];uoro ra:m npu TpaucnopTupom.:e MarucTpaJILHLIM Tpy6onpoBO)];HLIM 

TpaucnopToM 

MeTOAH1:rec1rne peKOMeHAa.I(HH ITO OITpeAeJieIDllO H o60CHOBaHIIlO 

TeXHOJIOrif'IeCKHX ITOTepb rrpHpOAHOfO fa3a ITPH TpaHCITOpTHpOBI<e MarHCTpaJibHbIM 

Tpy6orrpoBOAHb!M TpaHCITOpTOM (Aanee MeTOAHt.J:ecrrne percoMeHAal(HH) 

pa3pa6oTaHbl C l(eJib!O CO3Aamrn MeTOAOJIOfH<recrwi1 OCHOBbl O1.(eHIGI ITOTepb 

rrpHpOAHOfO ra3a rrpH TpaHCITOpnrpoBice MafHCTpaJibHbIM Tpy6orrpoBOAOM, 

TeXHOJIOrH'-!ecrrn CBH3aHHb!X C rrpHHHTOH CXeMoi1 H TeXHOJIOfHeH rrpouecca 

TpaHcrropnrpomm. 

MeTOA1'ILieCKHe percoMeHAal(J,IH MOryT HCITOJib3OBaTbCH ITPH ITOWOTOBICe 

o6ocHOBaHIIi1 H pact.J:eTOB HOpMaTHBOB ITOTepb rrpHpOAHOro ra3a ITPH 

TpaHcrropnrpomce MarHCTpaJibHbIM Tpy6oITpOBOAOM opraHH3al(J,IJIMH, 

O!Ca3bIBa!OII.(IIMH ycnyrH ITO TpaHCITOpTHpOBKe, H opraHH3al(J,IJlMJ,I, ITepeAaIOII.(IIMH 

AJIH TpaHCITOpnrpOBKH fa.3 rrpHpO)J.HbIH, ITpH IlO)J,fOTOBKe 3aHBO'-!HLIX MaTepHaJIOB, 

o6ocHOBbIBa!OJI(HX TeXHOJIOrII'-!eCKHe ITOTepH ITpO)J.yICI.(HH. 

1. O6ique D0JI0:iKeHHJI 

I. I. Pact.J:eT ICOJIH'-!eCTBa TeXHOJIOI'If'IeCICHX ITOTepb ITpHpO)J.HOfO fa3a Ha 

ITJiaHHpyeMbru rrepHO)J, ocymeCTBJineTCH B TbIC. M
3 

rrpH CTaH)l,apTHbIX YCJIOBJ,H!X -

TeMrreparype ra3a Tc =293, 15K, a6coJIIOTHOM )J.aBJieHHH ra3a Pc =0,1013Mna. 
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1.2. .D:rur I(eJieM HaCTOmro,IX MeTO)];}f'IeCIIBX peKOMeH)];aI(HM ITO)]; 

TeXHOJiorw1eCICHMH ITOTep5IMH ra:m ITpHpO)];HOro ITPH TpaHCITOpTI!pOBICe 

MarHCTpam,HblM Tpy6oITpOBO)];HblM TpaHCITOpTOM ITOHHMaIOTC,I 6e3B03BpaTHbie 

ITOTepH (YMeHbIIJeHHe o6'beMa) npHpO.L\HOro ra3a, o6ycnoBJieHHbie 

TeXHOJJOnPieCICHMH oco6eHHOCT,IMH ITpo11ecca TpaHcnopnrpoBirn, a TaIOICe qJH3HKO­

XHMH'IeCICHMH xapaICTepHCTHKaMfl TpaHCITopnipyeMoro ra3a ITpHpO)];HOro (Aarree -

TeXHOJIOnI'IeCIGie ITOTepn). 

1.3. ,z:i:n,i 11eneM HaCTOlIIIJ.IiX MeTO)];H'IeCICHX I( 

TeXHOJIOrH'IeCIIBM ITOTep,IM ra3a ITpHpO)];J-IOro He OTHOC,!TC,I: 

ITOTepn ra3a, Bbl3BaHHbie HapYIIJeHHeM HOpMaTHBH'bIX npaBOBbIX H (HITH) 

HOpMaTIIBHO-TeXHH'IeCIGIX )];OKY~IeHTOB, perJiaMeHTHPYJ-OII(fIX 3KCIIJIYaTaI(HID 

o6opy)];oBaHH.lI, TeXHonorH'Iecrrnx npo11eccoB, coop)')KeIDili; 

ITOTepH ra3a, ITpOH30IIJe)];IIJHe npH npOH3BO)];CTBe aBapHMHO 

BOCCTaHOBHTeJibHbIX pa6oT; 

KOJIH'IeCTBO ra3a, HCITOJih3yeMoe ITpH npoBe)];eIDIH perJiaMeHTHbIX I! 

peMOHTHbIX pa6oT, a TaIOI<e npH npOH3BO)];CTBe HCITMTaHHM Ha o6'beICTax 

ra3DITpOBO)];OB MarHCTparrbHhIX; 

KOJIH'IeCTBO ra3a, HCITOJib30BaHHOe Ha co6CTBeHHbie H (I!JIH) KOMMYf!aJJbHbie 

HY)K)];hI; 

- ITOTepH ra3a, B03HHIGIIHe BCJie)];CTBHe aBapHM, XHII(eHHM TpaHCITOpTHpyeMoro 

ra3a. 

1.4. IIowoTOBKY MaTepHaJJOB ITO o6ocHOBaHHID TeXHOJIOnl'IeCICHX ITOTepb ra3a 

ITpHpO)];HOro )];JUI YTBep)l(,l:(eHH.lI HOpMaTHBOB TeXHOJIOnI'IeCKHX ITOTepb ra3a B 

IIJiaHOBOM ITepHO)];e cy6'beICTaM X03lIMCTBeHHOM )];e,ITeJibHOCTI! peKOMeH)];yeTC,! 

OCy!I(eCTBJI.lITb Ha OCHOBe HOpMaTHBHbIX TeXHH'IeCICHX )];OKYMeHTOB H YTBep)K)];eHHbIX 

rrpoeKTHbIX )];OeyMeHTOB, perJiaMeHTHPYJ-OII(fIX TeXHOJIOrH'IeCfillli ITpo11ecc 

TpaHCITOpTIIpOBKH: 
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HOpMaTHBHa5I TeXHJ1qecKa5I ,[(OICyMeHTan1rn, penrnMeHTIIPYIDII\a51 

3KcrrnyaTanmo o6opy,n:oaamrn H coopyJicemril.; 

- TeXHOJIOnrqecKa51 qacTb YTBep)IC,[(eHHOH rrpoercTHOH ,n:orcyMeHTanHH; 

- TexHononrqecrme rcapThr; 

- TexHonornqecrme pernaMeHTur; 

- KapTbI TeXHOJIOrHqecrmx pe)KHMOB; 

- rracrropTa TeXHononrqecrcoro 06opy,n:0BaHm1, TexmFrecICHe ycnoBHJI Ha r,rx 

3ICCIIJIYaTan1rro H T .II. 

1.5. PacqeTbI TeXHOJIOrHqecKHX IIOTepb ocyII\eCTBJifilOTC.ll ITO ICIDIC,[(OMY 

KOHKpeTHOMY Mecry o6pa.30BaHH5I IIOTepb C HCIIOJib30BaHHeM pe3yJibTaTOB 

H3MepeHHH H ,[(aHHbIX na6opaTOpHbIX HCIIb!TaHHH. 

1.6. Ilo o6oeICTaM rcaIIHTaJ!bHOro CTPOHTeJibCTBa H peKOHCTpyrcn1m MOryT 

HCIIOJib3YIOTC5I pacqen,r Ha OCJ-IOBe ,[(fillHbIX, orrpe,n:eneHHbIX TeXHH'IeCKHM rrpoercTOM. 

1. 7. TeXHOJIOI'lFJecrme IIOTep!I MOryT paccqHTbIBaTbC.ll ,[(JI5I ,n:Byx rrepH0,[(0B 

ro,n:a: oceHHe-3HMHero ( c 1 OICT.ll6pJI rro 31 MapTa) H BeceHHe-JieTHero 

( c 1 arrpenJI rro 30 ceHT.ll6p5I). 

1.8. C nenhro yqeTa ICJIHMaTHqecJCoro qmrcTopa, BIDI.ll!OII\ero Ha 

TeXHOJIOrHqecrcHe IIOTepH rrp!I TPaHCIIopnrpOBICe, cy6oeICTbI PoccHHCICOH <I>e,n:epanHH 

pacrrpe,n:eneHbr rro ICJIHMaT11qecrrnM rpyrrrraM cornacHo rocT 16350-80. 

Pacrrpe,n:eneHHe cy6oeICTOB P<I> rro ICJIIIManrqecrcHM rpyrrrraM rrpe,n:cTaaJieHo B 

IlpHnmrceHIDI A. 

1.9. Cpe,n:H.ll.ll TeMrreparypa B03,n:yxa B oceHHe-3HMHHH H BeceHHe-JieTHHH 

rrepno,[(br orrpe,n:eJI.lleTc.ll rro CHHII 23-01-99. 

2. TepMHHhl u onpeAeJJeHHJI 

B HaCTO.l!II\HX MeTO,n:Hqecrmx peKOMeH,n:anrrnx rrpHMeHeHbI CJie,[(yroII\He 

TepMHHbl C COOTBeTCTBYIDII\HMH orrpe,n:eJJeHH5IMH: 
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oaJiaec ra1a: KOilff'IeCTBeHHoe HTOI'OBOe COOTHOIIleIDie rroczyrrneHHH ra3a H 

OT6opa, a TOM 'IHCJie Ha co6CTBeHHbie H)')IC,!\hl, n (nrrn) OTIIYCI<a ra3a, c yqeTOM 

OCTanmB; 

ra1ouepeKa'lnBam~uii arperaT (TilA): ycTaHOBICa, BKJIIO'Ia.IOIIlaJI B cefor 

I'a30Bb!H ICOMIIpeccop (HarHeTaTeJib), IIpHBO,!\ (ra30TYP6MHHhIH, 3JieKTpJ,iqec1rnn, 

IIOp!I1HeBOH HJIH ,!\pyroro n,rra) 11 o6opy,!\OBaHHe, Heo6xo,n:HMOe ,!\JUI HX 

!pYHl(1'HOHHpOBaHIDI; 

ra301Ip0B0,LI MarncTpaJibHblU: TeXHOJIOI'H'IeCJ(],J He,!\eJIHMbIH, 

l..(eHTPaJIH30BaHHO yrrpaBJUieMblli HMyrrieCTBeHHbIH IIpOH3B0,!\CTBeHHbIH KOMIIJieKC, 

COCT05III1HH H3 B3aHMOCB513aHHb!X 061,eICTOB, 51BllillOIIlffXC51 ero HeOTbeMneMOH 

TeXHononiqecICo/.l: qaCThIO, npe,!\Ha3Ha'IeHHhIX TpaHCIIOpTHpOBKH 

IIO,!\I'OTOBJieHHOH B COOTBeTCTBHH c TPe6oBaHIDIMH Hal..(HOHaJibHb!X CTaH,!\apTOB 

rrpO.I\YI<1'HM (rrpHpO,!\HOI'O I'a3a) OT 061,eICTOB ,!\06bI'Ill MIHnH rryHKTOB IIpHeMa ,!\O 

IIYHICTOB C,!\a'IH IIOTpe6IueJUIM M rrepe,!\a'IH B pac1Ipe,!\eJI11TeJibHbie rmorrpOBO,!\bl HJIH 

HHOH BH,!\ TPaHCIIOpTa n!HnM Xpa.HeHIDI; 

ra1onpoBO,LI DO,LIKJIIO'ICHH.11: Tpy6oIIpOBO,!\, 06ec1Ie'I11BaIOII1HH IIO,!\a1I}' 

IIO,!\I'OTOBneHHOI'O IC TPaHCIIOpTMpOBI(e rrp,!pO,!\HOI'O I'a3a OT rrpOH3B0,!\HTeJUI 

(IIOCTaBIIlHKa) ,!\O I'a30IIpOBO,!\a MaI'HCTPaJihHOro; 

ra1011pOBO.LI pacnpe,LICJIHTCJibHbIU BblCOKoro ,Ll3BJICHHH: I'a301Ip0B0,!\, 

06ec1Ie'IHBa.IOII11IH HeICOMIIpHMHpyeMYJO IIO,!\a1I}' rma OT MarHCTPaJihHOI'O 

rmoIIpoBO,!\a B OTBO,!\I,I nnn ,n;o I'PC ICpyIImIX IIOTPe61nerre/.l:; 

,Ll3BJICHHC raJa paoo'lee: MaICHCMaJibHO B03MO)ICHOe ,!\aBJieHHe I'a3a, 

ycTaHOBJieHHOe IIpoeICTOM, rrpH ICOTOpOM o6ecrre'IHBaeTC51 pe)ICHM 3KCIIJiyaTal..(1rn 

I'a30IIpOBO,!\a; 

HCTO'IHHK TCXHOJIOrH'ICCKHX DOTepb npupo.r.uoro ra1a: rrpOH3B0,!\CTBeHHbIH 

o6beKT ( coopy)lceHHe, 06opy,!\0Bam1e, aIIIIapaT) rmorrpoBo,n;a MarHCTPaJihHoro, 

BCJie,!\CTBHe TeXHH'IeCICOH 3ICCIIJIYaTal..(HH KOToporo B03HH!Ca.IOT IIOTepH npnpO,!\HOI'O 

ra3a; 
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KOMIIpeccop raJOBhiii: MalIIlrna, npeo6pa.3)'lOII(aJI MexamrqecKyio 3Heprmo 

npHBO,D;a B 3Heprmo C)KaToro raJa; 

OTB0,11 OT ra3011poBO,lla MarncTpaJibHOro: faJOnpOBO,D;a 

ManICTPaJU,HOfO, npe,D;HaJHa'!eHHaJI ):(JUI no,n;a'IlI raJa OT raJonpOBO,D;OB 

MarHCTPaJibHJ,IX ,n;o raJopacnpe,n;eJIHTeJibHbIX CTaHI.(HH (f'PC) ropo,n;oB, HaCeJieHHhIX 

nym<TOB HJIH OT,D;eJibHhIX nOTPefanenen; 

nepeMblqKa raJOIIpOB0,110B MarHCTpaJibHbIX: fa.3OnpOBO,D;a 

MarHCTpaJibHOfO, coe,n;HmIJOII(aJI Me)I{):(y co6on fa.3OIIpOBO,D;hI MarHCTPaJihHbie H 

npe,n;HaJHa'!eHHaJI ):(JUI 06ecne1IeHIDI nepeKa'!Im raJa H3 o,n;Horo raJonpoBo,n;a 

MarHCTpaJibHOfO B ,n;pyron; 

npmiycKHaH cnoco6HoCTb raJonp0B0,11a MarucTpaJibHoro: pactJ:eTHoe 

KOJIH'IeCTBO raJa, KOTOpoe MO)I(eT 6b!Th nepe,n;aHO no raJonpOBO,D;y B e,n;HHHizy 

BpeMeHH npH MaICCHM8JibHOM ncnoJib3OBaH.IIH MOII.(HOCTH fa.3OnpOBO,D;a 

MarHCTPaJihHOfO, YCTaHOBJieHHO!l npoeKTOM; 

CTaHUilll ra30H3MepnTeJibHan: COBOKyrrHOCTb TeXHOJIOrH'Iecrrnro 

o6opy,n;oBaHID!, cpe,D;CTB H CHCTeM ):(JUI H3MepeHmI pacxo,n;a H Ka'IeCTBeHHhIX 

noKaJaTeJieH npHpO,D;HOfO raJa, TPaHCIIopnrpyeMOfO no MarHCTPaJihHh!M 

faJOnpoBO,D;aM; 

cTannun ra3opacnpe,n;enuTeJibHan: coopy)Kem,re c o6opy,n;oBaIDieM, 

npe,n;HaJHa'!eHHh!M ):(JUI BbIDOJIHeHIDI orrepal.(HH rrpHeMa raJa H3 MarHCTPaJihHOfO 

raJonpOBO,D;a, O'!HCTKH raJa OT MeXaH.II'!eCIUIX npHMecen H BJiarH, CHmiceHHJ! 

,D;aBJieIDIJI ,n;o 3a,D;aHHOH BeJilI'!HHhI, aBTOMaTH'Iecrrnro rro,n;,n;ep)lcaHIUI ,n;aBJieHID! Ha 

3a,D;aHHOM ypoBHe, no,n;orpeBa raJa, o,n;opH3al.(HH raJa, y'!eTa H H3MepeHIDI 

KOJIH'IeCTBa raJa, pacnpe,n;eneHHJI raJa no noTPe6HTeJIJIM; 

CTaHUilll KOMIIpeccopHaH: KOMnJieICC coopy)ICeHHH MarHCTPaJihHOfO 

ra3onpoBo,D;a, npe,D;HaJHa'leHHhIH ):(JUI ICOMnpHMHpOBaHHJ! raJa; 
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TapmjlHbIU yqacT0K ra3onpoB0Aa MarucTpaJibH0ro: '!aCTb I'a.3011p0B0/:(a 

MarHCTpaJibH0ro, 110 K0TopoMy ycTaHaBJurnaeTCJI Tapmp rrpH 0Ka3filUUI ycnyr ITO 

TpaHCIT0pTHp0BI<e rrpHpo,n:Horo ra.3a; 

Texnonoru'leCKHe noTepu npupoAnoro ra1a npu TpancnopTupoBKe 

MarucTpaJibHbIM Tpy6onp0B0,10M: '!aCTb rrpHpo,n:Horo ra:m, rrpnHJIToro .[\JUI 

TpaHcrropnrpoBirn, 6e3B03BpaTHo Tep»eMoro B rrpm,ecce TpaHcrropnrpoBirn 

MarHCTpaJibHhlM Tpy6orrpoBO/J:OM, o6ycJIOBileHHOro TeXH0il0rII'!eCI<HMII 

oco6eHHOCTJIMH 3Toro rrp01,ecca, ycTaH0BneHHoro rrpoeKTHO:rr AOICYMeHTaI;He:rr, a 

TaIOICe cpH3HICO-XHMH'!eCICHMH xaparaepHCTHICaMII TpaHCIIoprnpyeMoro ra.3a; 

TpancnopTHp0BKa npoJIYlni;nu: rrepeMern;eHHe H rrepe,n:a'!a rrpoeyKI;HH 

MarHCTpaJibHbIM Tpy6orrpoBO/:(HhlM TPaHCII0pT0M. 

3. O6o3Ha'leHHH H C0Kpan;enuH 

B HaCT0JIII(eM /:(0ICyMeHTe rrpHMeHeHhI cneeyIOn,He o603Ha'!eHI-rn ],[ 

cmcparr;emrn: 

f'MC - ra.30H3MepnTeITbHaJI cTaHI;HJI; 

f'OCT - rocy,n:apcTBeHHhIM CTaH,n:apT; 

f'IIA - ra.3orrepeKa'!HBaIOII(Hli arperaT; 

f'PC - ra.3opacrrpe,n:enHTenhHaJI cTam;HJI; 

f'CJiI - rocy,n:apcTBeHHaJI cncTeMa o6ecrre'!emrn e,n:HHCTBa H3MepeHHM; 

f'TC - I'a.30TpaHCII0pTHaJI CHCTeMa; 

f'T.IJ: - ra.3ozypfornm,rn IJ:BHHaTenb; 

ECf' - e,n:HHaJI CHCTeMa ra.30CHafor<eHHJI; 

KJiIIIHA - IC0HTp0ilbH0-H3MepnTeJibHbie rrpn6opbl H aBT0MaTHICa; 

KC - K0MrrpeccopHa» CTaHI.\Iill; 

KI( - KOMrrpeccopmrM r;ex; 

Mf' - MarHCTpaJibHhlli ra.30IIp0B0/J:; 

IICK - rrpe,n:oxpaHnTenbHbIB c6pocHo:rr 101arraH; 



7 

P,D; - pyi<0BO.!\llm.11i,i .!\OK)'MeHT; 

CHHil - CTPOHTeJibHbie HOpMbI H rrpaBHna; 

TY - Texm,rqecKHe ycnoaHl!; 

YMT-yrrpaaneHHe MafHCTPanbHbIX ra:30rrpOBO,!\OB; 

YIITllT ycTaHOBKa IIO,!\fOTOB](J,] ra3a TOIIJUIBHOfO, rrycKOBOfO H 

HMIIYJibCHOfO ra3a; 

[(EH - I.(eHTPo6e)ICHbIH HarHeTaTeJib; 

3I'IIA - 3JieKTPOIIpHBO/J;HOH rIIA. 

4. BH,Llbl H HCTff'IHHKH TCXHOJIOrH'ICCKHX DOTCpb ra3a npupo,11;uoro npu 

TpaucnopTHpOBKC MarncTpaJibHbIM TpyiionpoBO,ll;OM 

4.1. TeXHonor11-qec1rne rroTeprr ra3a rrpnpop;Horo Ha 061,ercTax ra3orrpoaop;a 

MafHCTPanbHOfO MO)KHO rrop;pa3p;eJIHTb Ha cnep;yromne BH/J;bl IIOTepb: 

- HeH36e)KHOe CTPaBJIHBaHHe B aTMOCcpepy rrpn TeXHOJIOfHqecJOIX orrepairmrx H 

3ICcrnryaTaI.\HH o6opyp;oaaH,rn:; 

- acrrep;cTBHe p;orrycTHMbIX yTeqerc 113 o6opyp;oaaH,rn: H arrrrapaTOB ( cornacHo 

3aBO/J;CIUIX nacrropTOB ITO 3KCIIJiyaTaJIHH Ha /J;aHHOe o6opyp;oBaHHe H arrrrapaTbI). 

4.2. K IIOTepl!M rrpnpo,n:Horo ra3a rrpn Hen36e)KHOM CTPaBJIHBaHHH 

B aTMOCcpepy IIpH 

o6opyp;oBaHH51 OTHOCl!TCll: 

061,eJCTOBbie: 

TeXHorrornqecrurx orrepair,rn:x H 3KCIIJryaTaJIHH 

- rroTepn ra3a rrpn IIJiaHOBbIX HID! TeXHorrornqecKH o6ocHOBaHHbIX rrycrcax, 

OCTaHOBKaX H H3MeHeHHH pe)]UIMOB ra3orrepe1ca'IHBaIOmnx arperaTOB (I'IIA) 

(pa6oTa TYP6op;eTaIIp;epa; rrpo,n:yaKa rcoHzypa HarHeTaTeJill; CTPaBJIHBaHne ra3a H3 

KOHTypa HarHeTaTeJill; HMrryJibCHbIH fa.3 Ha yrrpaaneHHe CHJIOBbIM rrp,IBO/J;OM 

3arropHoH apMaTYPhI H YCTPOHCTB KMIInA); 

IIOTepH fa3a rrpH 3KCIIJryaTaJIHH TeXHonornqecIUIX arrrrapaTOB H 

KOMMYHHKaI.\HH KlJ, (rroTepH ra3a qepe3 CBe'!H fa300T)J;eJIHTerrei,i CHCTeMbl 
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yrnIOTHeHmI l.(eHTpo6e)ICHhIX HarHeTaTenea; rrpotzyBI<a IlhIJieyJIOBHTeneii, 

KOH,ll;eHCaToc6opHHKOB, cerrapaTopoB, Bh!MOpIDKHBaTeneii, cjJHJihT]JOB; rrpoBepKa 

cpa6bIThIBaHHJ! c6poCHhIX rrpe,ll;OXpaHHTeJihHhIX KJiaIIaHOB (CITK) H ,ll;p.); 

JIHHeiimre: 

- IlOTepH rrpH rrpO.ll:YBKe KOH)l;eHCaToc6opHHKOB i:repe3 ,ll;peHIDICHhie Jil,IHHH; 

- IIOTepn HMrryJihCHOI'O ra.3a rrpn :cnccrrnyaTfil(HH CHJIOBhIX IIHeBMOIIpHBO,ll;OB 

KpaHOB; 

rroTepH rrpn rrpotzyBKe cerrapaTopoB H nr,rneynoBHTeneii Ha 

ra.3opacrrpe,ll;eJIHTenr,Hr,rx CTaHl.(INX (I'PC); 

- IlOTepn rrpH 3KcrrnyaTfil(HH ITHeBMoperymnopoB H IIHeBMOYCTJJOMCTB, Kl1II, 

CHCTeM aBTOMaTHICH H TeJieMeXaHHKH I'PC. 

K TeXHOJIOI'H'IeCJCJ,JM IIOTepJIM IIpHpO,ll;HOfO ra.3a H3 o6opy,ll;OBaIImI ],[ arrrrapaTOB 

MO)ICHO OTHeCTH TOJih!CO Te IlOTepH, ICOTOph!e perJiaMeHTHPYJOTCJ! rracrropTaMH Ha 

COOTBeTCTBYJOIIIee o6opy,ll;OBaHHe. 

He MOryT 6bITh OTHeceHh! IC TeXHOJIOfJ,PieCICHM IIOTepJIM IlOTepH ra.3a IIpH 

rrpmI3BO,ll;CTBe peMOHTHhIX H (=n) BOCCTaHOBHTeJihHhIX pa6oT, rrpn 3a'IHCTICe H 

orropm1rneHHH o6opy,ll;OBaHHJ! ,ll;JUI rrpoBe,ll;eHHJ! peMOHTHhIX pa6oT, a TaK)ICe IIpH 

rrpoBe,ll;eHirn ,ll;],IarHOCTHICH n HCilhITaHHM Ha o6i.eICTax Mr, TaICHX ICaK: 

O'IHCTICa BiryrpeHHeii ITOJIOCTH H BHYTJJHTpy6HOM Texmri:recICOM ,ll;HarHOCTHICH 

)l;eMCTBYJOIIIHX I'a30Ilp0BO,ll;OB; 

JIHICBH,ll;fil(HJ! aBapHM H rH,ll;paTHhIX rrpo6oIC; 

peMOHT H peICOHCTJJYKl.(HJI Tpy6 Ha mrnefIHOM yi:racnce Mr; 

Bpe3ICa OTBO,ll;OB H rrepeMbPieK B MarHCT]JaJihHhIM I'a30Ilp0BO,ll; co 

CT]JaBJIHBaIDieM rrpHpO,ll;HOI'O ra.3a; 

3arrpaBICa O,ll;OpH38.I(HOHHhIX H MeTaHOJihHhIX ycTaHOBOIC; 

peBH3HJ! H 3aMeHa cy)KaJOIIIHX YCTJJOMCTB (,ll;HacpparM) Ha f'HC H rryHKTax 

3aMepa pacxo)l;a rrpnpo,ll;Horo ra.3a. 
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JiICTO'lHHfill o6pa30Ba.HHJI TeXHOJIOI'H'leCIU!X IIOTepb rrpHpO,:J;Horo ra3a Ha 

TeXHoJiorw1ec1rnx yqaCTKax MarHCTpaJibHb!X ra3orrpOBOAOB IIpHBe,:J;eHbI 

B Ta6mrn;e 1. 

Ta6m,ui;a 1 - THIIOBbJe HCTO'IID.IKH o6pa30BaHirn TeXHOJIOrH'!eCIU!X IIOTepb 

rrpH Tpa.HCIIOpn1poBKe no MarHCTpaJibHhIM ra3oIIpOBO,:J;aM 

YlcTO'!HHKH o6pa:JOBaHHJI noTepb 
11CTO'!HHKH noTepb BH,IlhI noTeph 

(TeXHO/IOrH'!eCICHH npOl.\eCc) 

O61>eKTOBble (KoMnpeccopHbIH Qex) 

I'a3oneve1w~uemou1uz1 a2pe2am (I'IJA): 
Typ6o,n;ernH,n;ep ,II/Ill 3anyc1ca Cneqa TI0Tep11 ra:ia npH nycKe fTIA 
ra:ioTyp6HHHOro ,IIBHraTellJI (fT,1]:) w6o,n;ernH,n;epa 

npo,n;ymca KOHTypa l.\eHTpo6ei1rnoro Caeqa o6Bll3KH 1.(EH TioTepH ra:ia np11 npo,n;yBice 
HarnernTellJI (1.\EH) l(Q HTYPB 1.\EH 
cucTeMa ynnon1emm 1.\EH Cseqa ra:iooT,n;emnellll TI0Tep11 ra:ia qepe3 cse'!H 

CHCTeMbl ynnoTHeHirn ra:JOOT,Ile/lHTenett CHCTeMbl 

1.\EH ynnoTHemm 1.\EH 
ynpasnem1e CH/IOBbIM npHBO,IIOM C6pOCHble K/IBTiaHbl TioTepH ra:ia npH ynpaanemrn 
3anopHOH apMaTypOI1 H ycTµOHCTBaMH npHBO,IIOB 3anopHOH 3anopHOH apMaTypott H 
KHTinA apMaTYpbl H ycTµOHCTBaMH KHIIHA 

ycTpOHCTB IGillaA 

nnaHOBBJI ocTaHOBKa fTIA Cseqa 06BJ13KH 1.\EH TioTepH npH CTµasmmamm ra:ia 

H3 KOHTypa 1.\EH 
TexHOJI02U~eCKl/e Q/111Ql)Qlllbl U lWM.M)IHllKQl/llll ~: 

npo,n;yBica nhrneynoBJnenei1, Tipe,n;oxpaHHTe/lbHblH TIDTepH ra:ia 4epe3 ,n;pemDKHbie 
KOH,IleHcaToc6opHHKOB, cenapaTopos, 1cnanaH eMKOCTH ,n;mr /IHHHH npH y,Llanemm KOH,IleHcarn 
BbIMOpm1rnBaTenett, cjJH/lbTµOB c6opa KOH,IleHcarn 

nposepKa cpa6aT&!Bamrn Caeqa TICK TioTepH ra:ia 'Iepe3 cseqy npH 
npe,n;oxpaHHTe/lbHblX c6pOCHbIX nnaHOBOH nposeprce TICK 
KnanaHOB (TICK) 

6nmc pe,Ilyl.\Hposamrn TonnHBHoro H y TT/IOTHeHirn llITO!COB TioTepH ra:ia 4epe3 ynnoTHeHHJI 
HMnynhcHoro ra:ia perymrrnpos WTOKOB perymrTOpOB ,n;aaneHHJI, 

,n;asnemrn, cjJnaHl.\eB&Je cjlnBHl.\eBble II llITYl.\epHble 
H !IITYIJ;epHbie coe,n;;memrn 
coe,n;1rneHHJI 

.Jhrneil:Hble (.JI1rneil:HaH qaCTb MarHCTDaJlhH0ro fa30DPOB0,11a): 

npo,n;yBica ICOH,IleHCaToc6opHHKOB, Ilpe,n;oxpaHHTe/lbHbil1 TioTepH ra:ia 4epe3 ,n;peHmKHhie 
cenapaTopoa H nhrneynoBHTenett Ha l(/18il8H eMKOCTH ,II/Ill /IHHHH npH yganeHHH KOH,IleHcarn 
fPC c6opa KOH,IleHCBTa 

npo,n;yBJca coe,IIHHHTe/lbHb]X /IHHHH C6pOCHbie IC/IBllBHbl I!oTepH ra:ia rrpH rrpo,n;yBice 
l{],ffi, CHCTeM aBTOMaTfIICH H Ha coe,n;HHHTe/lbHbIX coe,n;HHHTe/lbHhlX JUIHHH KHTI, 
TeneMexamnm Ha fPC /IHHIIRX CHCTeM aBTOMBTHKH II 

TeneMexamum Ha fPC 
ynpasneHHe CH/IOBb]M npHBO,IIOM C6pocn&1e 1cnanaHbI TioTepH ra:ia rrpH ynpaanemm 
3anopHoi1 apMaTYph! npHBO,IIOB 3anopHOH 3anopHoi1 apMaTypott 
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apMaTypb! 
3ar10pHo-perynttpy101.1.1M apMaTypa Ha Cse'!H YTe'IICH ra:ia 4epe3 3anopHym 
mrnei1Hoi1 '!acm, I'PC H I'HC apMaTypy Ha mrne11Hoi1 4acn1, 

I'PC H I'HC (ecnH 
npeAyCM0TpeH@nacnopTOM) 

5. O6ocuonauue HCH36emHOCTH TCXH0JIOrH'ICCKUX D0TepL npupo,o:uoro 

ra3a 

5.1. O6oCHOBaIUie HeJI36e)IiliOCTlf TeXH0JI0nf'Iecrrnx II0Tepr, rrpHp0JJ:H0ro ra:m 

- .!(0K)'MeHTanLH0e II0.!(TBep)K,!(eHHe TeXH0JI0nf'IeCKHX II0Tepr, rrpH ocym:ecTBJieHHH 

rrpouecca TPaHCII0pTHp0BKH rrpHp0.!(H0ro ra3a MarHCTPa.IlLHLIM Tpy6orrpoBO.!(HI,IM 

TPaHCII0pT0M. 

Ha l(a)I(JJ:I,lll HCT0'IHH!( TeXH0JI0rWiecrrnx II0Tepr, II0.!(f0TaBJIHBaeTCH 

.!(0KyMeHTa.IlLH0e II0.!(TBep)K,!(eHHe HX HeH36mrrnocnr H 6e3B03BpaTHOCTH Ha 

0CH0BaHHH HHBeHTapH3aIJ:HH HCT0'IHHK0B II0TepL. 

l11rneHTapH3aUHJI HCT0'IHHK0B TeXH0JI0I'H'IeCKHX II0Tepr, ocyJUeCTBJI5IeTC51 B 

C00TBeTCTBHH C rrpoeKTHOll .!(OK)'MeHTaIJ:Hell Ha fa30IIp0B0JJ: MaTI1CTpanurr,n1: H 

cpaKnf'IeCITTIM HaJIH"llieM TeXH0JI0I'H'leCI<0ro o6opyJJ:OBaHIIe (3I<CIIJiyanrpyeMoe JIH6o 

3aK0HcepBHp0BaHH0e ). 

,ll;oKyMeHTaMH, o6ocHOBLIBaIOI.Il,HMH HeH36e)ICHOCTI, TeXH0JI0rWieCKHX II0Tepr, 

rrpHp0JJ:H0ro ra3a, HBJifilOTCJI: 

- H0pMaTHBHLie TeXHH'IeCI<He .!(0K)'MeHTLI; 

- TeXH0JI0nf'IeCKM l:JaCTI, rrpoeKTH0ro perneHH.lI K0MrrpeccopHLIX CTaHUHll 

(KC) H JIHHeHHOH l:JaCTH MarHCTPa.IlLHLIX I'a30IIp0B0.!(0B (Mr); 

TeXH0JI0rWiecrrne cxeMLI K0MIIpeccopHLIX CTaJU\Hll (KC) MarHCTPa.IlLHLIX 

fa30IIp0B0.!(0B (Mr); 

TeXH0JI0rWiecrme cxeMLI rrmieHHOH '!aCTH MT; 

YTBep)K.!(eHHLie TeXH0JI0rIFiecrme perrra.MeHTLI ITO 3KCIIJiyaTaUHH 

o6opyJJ:□BaIDrn H coopprceHHn; 

rracrropra Ha TeXHorrorH'!ecICoe o6opyJJ:□BaHHe H coopy)IceHHJI; 
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rra6opaTOpHbIX HCIIblTaHHH ITpHpo,n:Horo 

ITepeKatI1rnaeMoro MarHcTpanbHbIM ra:mITpoBo,n:oM. 

6. Pac'ICTbl KOJIH'ICCTBCHHblX DOKa3aTeJieii TCXHOJIOrH'ICCKHX DOTepb ra3a 

npu TpaucnopTHpOBKe MarncTpaJILHhIM TpyfionpOBOAOM. 

6.1. KorrH'IeCTBeHI-!bie ITOICa.3aTeJIH TeXHorrorntiecrmx ITOTepb ra.3a 

paCC'IHTbIBaIOTC,I ITO Kffi!C,!10M)f HCTO'IHHICY TeXHorrorn<Iecrmx ITOTepb, 

OITpe.n:erreHHOM)' B COOTBeTCTBHH C HHBeHTapH3aIJHeH. 

6.2. Ha OCHOBaHHH pactieTOB ICOJIH'IeCTBa TeXHOJIOI'Htiecrmx ITOTepb ra.3a ITO 

l(a)l(,[(OM)' HCTO'IHHICY TeXHOJIOrHtiecrmx ITOTepb COCTaBJI51eTC,I Be,n:oMOCTb 

TeXHorrorHtiecrmx ITOTepb ra.3a ITO o6neICTy H CB0,!1HM Be,!10MOCTb ITO TapmpHOM)' 

y,cracncy. 

6.3. Ilpu rrpoBe,n:eHHH pactieTOB ITOICa.3aTeJIH, BX0,!1filI1}Ie B cpopM)'libI ,!1JI,I 

pactieTa TeXHorrorH'IeCICHX ITOTepb ra.3a, (rcpoMe o6rn:eITpHH51TbIX) IT0,!1TBep)lC,!1aIOTC51 

.n:orcyMeHTaMH (HarrpHMep, aICTaMH ITpOBe,n:eHHbIX HCITbITaHHH H T.IT.). 

7. MeTOAhl onpeAeJICHHll (pac'leTa) TCXHOJIOrH'ICCKHX DOTCpb npupOAHOro 

ra3a npH TpaecnopTHpOBKe MarHCTpaJibHbIM Tpy6onpoBO~OM 

7.1. PactieT TeXHorronitiec1mx ITOTepb ra.3a ITPH rrycrce H ocTaHOBrce rIIA (V,na, 

M
3
) Bbl'IHCJifilOT ITO cpopM)frre: 

Vzna = V,1ycK + Vacm , (1) 

r.n:e V,,yclC - o6'beM TeXHOJIOI'H'IeCICHX ITOTepb ra3a ITPH 3aITycrce rIIA, M
3

; 

Vocm - 06'beM TeXHOJIOI'H'IeCIUIX ITOTepb ra3a ITpH OCTaHOBKe I'IIA, M 3 

7.2. lincrreHHbie 3HatieHH,I o6neMOB TexHorrorHqecrcnx ITOTepb 

ITpnpo,11Horo ra3a ITPH ITYCKe rrrA (V,,yc,-), 3rccrrnyanrpyeMblx Ha o6neKTax 

MarHcTpanE.Horo Tpy6orrp0Bo,11a, orrpe.n:errHIOTCJI no cpopMyrre: 

vll)'CK =V*TnycK (2) 

r.n:e, V - pacxo,11 ra3a rrpH rrycrce rIIA, M
3
IMHH.; 
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Tnyc,c - BpeMJI rryc[(a rrrA, MHH. 

7 .3. 06'beM rexHonorwrecImx rrorepb ra3a ( crpaBJIHBaeMhrrr ra3 H3 

[(QHTypa HarHeTaTeJIJI) IIpH OCTaHOB[(e filA (VocT, M
3
) Bhl'IHCJIJIK>T ITO q:>OpMyJie: 

(3) 

r.n;e V'"'" - re0Merpr-111ec1rnrr o6'beM [(OHTypa HarHerarenJI H rexHonorwiec[(HX 

KOMMYHH[(aJ_\Hli (orrpe.n;e1rneTC51 H3 rrpOe[(Ta), M3
; 

Pi, P2 - a6coJIIOTHOe .n;aBJieHI-re ra3a Ha BXO.J];e H Bh!XO));e HarHeTaTenn 

COOTBeTCTBeHHO, Mila; 

T1, T2 - a6conIOTHan reMrreparypa ra1a Ha Bxo.n;e H BhIXo.n;e HarHerarenn 

COOTBeTCTBeHHO, K; 

Z 1, Z2 - K03q:>q:>HI.\HeHT ci10IMaeMOCTH ra3a rrpI-r P 1, T1 H P 2, T2 

COOTBeTCTBeHHO; 

Pcm , Tcm - a6coJIIOTHhie .[(aBneHHe H TeMrreparypa rrpH CTaH.n;apTHh!X 

ycJIOBH51X (Pcm= 0,1013 Mila, Tcm = 293,15 K). 

7.4. Pac1IeT o6'beMOB pacxo.n;yeMoro Ha 

rexHonorH1Iec1rnro o6opy.n;oBaHHJI KU: (V,,p), pacxo.n;yeMoro Ha HX rrpo.n;yBKY 

TeXHOJIOfH'leCICOfO o6opy.[(oBaHHJI (rrhrneynoBHTeneii, cerraparopOB TOIIJIHBHoro 

H rrycICoBoro ra3a, q:>HJihTpoB H .[(p.) orrpe.n;ennercn rro tj:>opMyne: 

Vnp =V*Tnp 

r.[(e, V - pacxo.n; rrpH rrpo.n;yBI<e, M
3
/c; 

Tnp - BpeMJI rrpo.n;yBICH, C 

(4) 
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7 .5. Pac'!eT IIOTepr, ra3a rrpH rrpoBeprce rrpe.11oxpaHHTeJLbHbIX c6pOCHb!X 

ICJJaIIaHOB (TICK) 6a3HpyeTC5! Ha pac<IeTHbIX COOTHOJJieHH5!X rOCT 12.2.085-

2002, c IIOMOIIIh!O rcoTopr,rx orrpe.11e1rneTC5! rrporryc1rna51 crroco6HocTr, rrnarraHa 

G 
(5) 

r.11e, G - rrporrycICHM crroco6HocTr, TICK, rcr/c; 

B3 - IC03cpcj:>HIJl-IeHT, Y<£HThIBa!OIIIHH cpH3HICO-XHMH'!eCiilie CBOHCTBa ra3OB IIpH 

pa6o'!l-IX rrapaMeTPax; 

P1 - Mfil<CHMaIJhHOe H36bITO'!Hoe ,11aBJJeHHe rrepe.11 TICK, MIIa; 

P111 - IIJJOTHOCTh rrpHpo,11Horo ra3a rrepe.11 TICK rrpH ycnomrnx (P1 +0,1) H T1 , 

Kr/M3; 

F - IIJJOIIIa.11h ITpOXO,11HOro ce'!eHH5! KJJarraHa, paBHM HfilIMeHhIIIeH IIJJOIIIa.11H 

ce'!eHH5! B rrpoTO'IHOH '!aCTH, MM
2
; 

aP - 6e3pa3Mepmrn Ko3cpcpHIJHeHT pacxo,11a ITpe,11oxpaHHTenr,Horo l(J]arraHa 

(yrm3aH B rracITOpTe Ha ITpe.11oxpaHHTeJJbHhIB l(J]arraH). 

ITJJoru:a.11r, ITpOXO,11HOro ce<IeHH5! KIIaIIaHOB F 3aBHCHT OT ICOHCTPYKIJl-IH H 

Bbl'IHCJI5!eTC5! ITO cpOpMYJJaM: 

F= n·d/14 = 0,785-d/ - ,11JJ5! ITOIIHOITO,11beMHbIX rmaITaHOB (h;:: 0,25-dc); 

F = 2,22-dc·h - ,11JI5! HeITOJIHOITo,111,eMHbIX l(J]aIIaHoB; 

r.11e de - BHYTPeHHHH ,11HaMeTP ce,11rra l(J]aIIaHa, MM; 

h - BbICOTa ITO,11beMa 3OJJOTHHKa, MM. 

ITJJornocTr, ITpHpo,11Horo ra3a p111 , KriM3, ITPH ycnoBH5!X (P1 +0,1) H T1 

BbPTIICJ!filOT ITO cjlopMYJJe: 

Pnl = Jl·(Pi +0,1)·10
6 

/ (Rµ ·7; ·Z1), (6) 

r.11e Rµ = 8314 ,I()Ki(KMOJJI,•K) -ymrnepcarrbHM ra3OBM ITOCTO5IHHa5I; 
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Z1 - K03q_Jq_JHI(HeHT C)ICHMaeMOCTH r8.3a rrpH ycrrOBIDIX (P 1 +0, 1) H T1 ; 

µ- MO.IUlpHaJI Macca rrpHp0,1:\HOfO r8.3a, Kr!rCMOJib, BbITIHCJUieTCJI Ha OCHOBe 

ICOMIIOHeHTHOfO COCTaBa no q_JOPMYJie 

" 
µ=LY,. A= Y,. µ, + Y,. µ, + ... + Y,. µ,,' (7) 

i=l 

r.z:i;e Y; - MOlI5!pHaJI KOHI(eHTPau;HJI i-ro KOMIIOHeHTa rrpHpO.D;HOI'O ra.3a, .[\OJIH e.z:i;.; 

µ; - MOlI51pHaJI Macca i-ro KOMIIOHeHTa rrpHpO.D;HOI'O r8.3a, orrpe.z:i;elI51eMaJI ITO rocT 

30319.1-96 [3]. 

Ko3q_Jq_JHu;HeHT C)ICHMaeMOCTH r8.3a z rrpH .[\aBJieHHIDC .n:o 15 Mila J,J 

TeMrrepazypax 250 - 400 K Bhl'rn:crrmoT no tj_JopMYrre [11] 

Z=l+A,P,,P +A,P;P, (8) 

r.z:i;e A = -0 39 + 2,03 _ 3,16 + 1,09 
I ' T ? 3 ' 

np T,~p T11p 

A, = 0,0423 
0,1812 0,2124 

+ 2 ' 
Tnp T11p 

p T 
P,,p =-; T"P =-, 

Pm, Tm, 

" 
P -'v,•.p· .. 1'.pi - .:...,.• .i iijll.l 

i=I 

" L,'P,· = ) v. · T mf.1 
;;.....J • I '"t" 

i=l 

P.pi, T.pi - KpHTJ,Jqecrrne 3HaqeHH51 .[\aBJieHHJI H TeMIIeparyphI i-ro KOMnoHeHTa 

f8.30BOH CMeCH, onpe.z:i;emreMb!e no rOCT 3 0319 .1-96 [3). 

7.6. TioTepH ra3a, CB513aHHhie c rrpoBepKoil: TICK B TeqeHHe pacqeTHoro 

rrep~rn.z:i;a (N,,p), BbiqHcJIJIIOT no tj_JopMyrre: 

N. -G *T. *1·i.*11*11 npoo - npoa npoa npoa, 

r.z:i;e, N,,poa - noTepH r8.3a npH rrpoBepr<e TICK, ycTaHOBJieHHbIX Ha 

o6opy.z:i;oBaHH51, Kr; 

(9) 

j-oM nme 
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Gnpoa - pacxo).( ra:rn 11epe3 IICK j-ro nma o6opyADBaJnrn:, Kr/c; 

T,,po• - BpeMJI cpa6aTbrnruurn: IICK Haj-oM nme o6opy).(oBa.HIDI, rrpHHHMaeMoe 

paBHhlM 3 ceK; 

,! - K0JIH1IeCTB0 0,1.(H0THIIHbIX KnammoB, ycTaH0BJieHHbIX Ha }-OM nme 

o6opyAOBaHHH, H3 pac11eTa ).(Ba rmarra.Ha Ha 0AHH o6'beKT, IDT.; 

n - 1mnH11ecTB0 o6opyAOBa.HJ,I,Ij-ro nma Ha o6'beKTe, IDT.; 

11npoB - IC0JIH1JeCTB0 rrpoBepoK IOiarra.Ha, 12 pa3 B I'O).( [2]. 

7. 7. Pac11eT o6'beMa ra3a, pacxo).(yeMoro rrpH rrpDAYBKe coe).(HHHTeJihHhIX 

JIHHHH KHIInA, CHCTeM aBT0Mannrn H TeJieMeXa.HH!CH (HaIIpHMep, IIHeBMOKpaHOB), 

onpe).(eJifil0T no nacnopTHbIM ).(aHHbIM 3aBO).(OB-H3I'OTOBHTeJieii:, a rrpH HX 0TCYTCTBHH 

- ITO 0ilh!THbIM ,l.(aHHbIM, Ha 0CH0Be 3aMepoB no 4-5 0,1.(H0THITHbIM npn6opaM H 

ycT])OHCTBaM, pe3yJibTaThI K0T0pbIX ocjJDpMliillOTC,! aKTaMH C YKa3aHJ,reM B HeM 

y).(eJibHoro pacxo).(a ra3a 3a DARY onepau:1IIO, cpe).(Hero Kom111ecTBa TaKHX onepan:mr 

B MeC,11\, I<BapTaJI, I'D).( H, C00TBeTCTBeHH0, paCX0).( ra3a 3a 3T0 BpeMH, rpe6oBaJUUI 

H0pManIBHbIX TeXHH'leCICHX ).(0eyMeHT0B, B C00TBeTCTBHH C K0T0pb!MH np0B0).(HTC,I 

3TH onepau:rnr. 

7 .8. O6'heM (Macca) ra3006pa3HhIX ()ICH).(KHX) cpe).(, pacxo).(yeMoro rrpn 

o6cny)!nIBaHHH KHIInA Ha o6'herCTe ra3onp0Bo).(a ManrcTapnhHoro VKHn 

(GKJm), M
3 

(!ff), BhllJHCJIHeTC,I no cjJopMyJiaM 

b 

V KHll ~ L V,am ' 
I 

(10) 

(11) 

r,l.(e Vrmm (GKum) - o6'beM (Macca) ra1006pa3HhIX ()KHAKHX) cpe).( npH 

o6cny)ICHBaHHH i-ro npn6opa, M
3 

(Kr); 

b - K0JIH1JeCTB0 0,1.(H0THI!Hbl npn6opoB Ha ra3006pa3HhIX ()KH).(KHX) 

cpe).(ax. 
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7 .9. O6'beM ra3006pa3Hhlx ITpo,[(yKTOB, pacxo,[(yeMbIX ITpH rrpo,[(yBice 

COe,[(HHHTeJibHbIX JIHHHH ITpH6opa, VKHll i, M3, Bbl'IHCJIJ!l-OT ITO cpopMyJie 

(12) 

r,[(e A; - K03cpcpm.i;HeHT, 3aBHCJIII.(HH OT MOJieKyrrJipHOH MaCC.bI ra3006pa3Hh!X 

yrrreB0,[(OpO,[(OB ( OITpe,[(eJIJil-OT ITO Ta6JIHI.(e 2); 

F; - IIJIOII.(a,[(b rrpo,[(yBO'IHOro Ce'IeHHJI BeHTHJIJI B 3aBHCHMOCTH OT 

CTeITeHH OTICpbITHJI BeHTHJIJI <p, M
2 

( OITpe,[(eJIJ!l-OT ITO Ta6JIHI.(e 3 ); 

00 

P; - a6COJil-OTHOe ,[(aBJieHHe ra:m rrepe,[( rrpo,[(yBO'IHbIM BeHTHJieM, Mila; 

T; - pa6oqaJI TeMITepaTypa ra.3a B aITITapa.Te, K; 

'i - ITpO,[(OJI)KHTeJII,HOCTI, 0,[(HOH ITpO,[(YBKH, c; 

bi - ICOJI}FieCTBO ITpo,[(yBaeMbIX JHIHHH i-ro rrp116opa; 

11; - ICOJIH'IeCTBO rrpo,[(yBOK i-ro ITpH6opa B pac'IeTHOM rrepHO,[(e; 

10 ,2 - 3MIIHpH'IeCIOIH K03cpcpHI.(HeHT, M-K
0

•
5 
/(Mila-c ). 

Ta6JIHI.(a 2 - 3a.BHCHMOCTI, K03cpcpHI.(HeHTa A OT MOrreeympHOH MaCChl ra.Ja µi 

4 5 16 17 18 19 20 25 30 44 
9348 8202 4370 4200 4100 3966 3859 3391 3068 2550 

Ta6JIHI.(a 3 - 3Ha'IeHHJI F ,[(JIJI firOJib'IaToro BeHTHJIJI Blil-160 (,I(y 6, 15, 20 MM) 

ITPH 3a,[(aHHOH CTeITeHI1 OTICpbITHJI cp 

(j) 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 
F-105

,M 
2 0,14 0,21 0,28 0,35 0,42 0,48 0,55 0,62 0,68 

IlpHMet.JaHHe: ITo,n; CTeneHblO OTicpbITHJI BeHTHnJI cp TIOHHMaeTCJJ OTHOllleHI.Je BbJCOTbl IIOAHRTHH lllTOKa 1C 

nonnoMy xo11y IllTOJca. 
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7. 10. PacqeT o6'beMa ra:m, pacxo,ll,yeMoro rrpH pa6oTe CHJIOBbIX 

ITHeBManrqecICHX rrpHBO,ll,OB rcpaHOB, pa60TaIOI1.J;I'IX Ha rrpHpO,ll,HOM r8.3e, Vnn, M3, 

BbiqHCJIJIIOT ITO cpopMyne: 

V nH = Vi * ni * KnHT * n, (13) 

r,ll,e, V; - o6'beM r8.3a, CTpaBJIHBaeMoro B aTMOCcpepy H3 ITHeBMOIIpHBO,ll,a 

rcpaHa Ha 0,ll,HO cpa6aTbIBaHHe ITHeBMOilpHBO,ll,a, M
3 

(orrpe,ll,eJIJIIOT no Ta6m-ru;e 4); 

llj - cpe,ll,Hee J(OJIJ,rqecTBO cpa6aTbJBaHHll IIHeBMOIIpHBO,ll,a rcpaHa 3a 

pacqeTHblll rrepHO,ll, BpeMeHH; 

n - ICOJIJ,IqecTBO IIHeBMOIIpHBO,ll,OB rcpaHoB; 

KIIHT - cpe,ll,HHH IC03cpcpHu;HeHT HHTeHCHBHOCTH (qacTOTb!) rrepeICJIIOqeHHll 

,l],aHHOro nma H ,ll,HaMeTpOB rcpaHOB 3a pacqeTHblll rrepHO,ll,. 

Ta6n11u;a 4 - PacxoA ra3a Ha OAHO cpa6an,IBaHHe 

ITHeBMOIIpHBO,l],a rcpaHa 

)])rnMeTp waponoro KpaHa, MJ 

Dy, MM 

50 0,034 
80 0,067 
100 0,160 
150 0,500 
300 1,120 
400 1,000 
700 2,800+5,500* 
1000 5,000 
1200 I 0,500 
1400 8,000+ 15,500* 

IlpHMC'IllllBC: * - BenHqHHa pacxo,Qa rasa 3aBHCIIT OT ICOIICTPYKI.\HH 1,paHOB pa3JJHqHblX qIHpM­

H3fOTOBHTeJiefi. 

Pacxo,[( ra3a rrpH pa6oTe rcpaHOB C IIHeBMOIIpHBO,ll,OM yroqHJieTCJI no 

rracrropTHb!M ,[(aHHb!M rcpaHOB. 
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8. MeTO,ll;bl oupe,a:eJICHH.11 D0TCpb upnpo,a:uoro ra3a Ha JIHHCHHOH 
"laCTU MarHCTpaJibH0f0 ra3onp0B0,a:a 

8.1. Pac'feT o6'beMOB ra3a Ha npO.I\YBKY KOH.I(eHCaToc6opHHICOB H 

cerrapaTopoB ( Vnp KC )orrpe.I(emreTC51 B o6'beMe CTpaBJIHBaeMoi:i )KH.I\KOCTH no 

cpopMyne: 

Vnp KC = VJ1c110 * Kza,a, 

r,I(e v,,cuo - o6'beM CTpaBJIHBaeMOM (.I\peHnpyeMoH) )ICH.I(KOCTH, M 3; 

K,aw - CO.I(ep)ICaHHe paCTBOpeHHoro ra3a B )ICH.I(KOCTH, M 3/M3; 

(14) 

8.2. Pac'feT o6'beMOB ra3a Ha rrpO.I\YBKY nbmeynoBHTenei1 Ha rPC (Vnp IIY ) 

orrpe.I(eJI51eTC51 aHaJIOI'H'IHO pac'fezy, YJCa3aHHOMY B rryHKTe 7 .3 HaCTO51II(HX 

MeTo,zi:,_rqecrrnx peKoMeH.I(aU:HH. 

8.3. PacqeT o6'heMa ra3a, pacxo.I(yeMoro rrpn rrpO.I(yBKe coe.I(J,IHHTeJibHbIX 

JIHHHH Kvill11A, BbI'fHCJI51eTC51 no cpopMYJie (12). 

8.4. PactJeT o6'beMa ra1a, pacxo.I(yeMoro npH pa6oTe CHIIOBbIX 

nHeBMOIIpHBO.I(OB KpaHOB pacxo.I(yeMoro ITpH pa6oTe CHJIOBbIX 

ITHeBMOITpHBO.I(OB KpaHOB, ycTaHOBJieHHbIX Ha mrneHHOH qacTH Mr, BbI'fHCJiillOT ITO 

cpopMYne (13). 

9. IDopMupouauue TexnonoruqecKUx noTepb npnpo,a:uoro ra3a no 
JIHHCHHOM)' yqacncy 

9. I. ct>opMHpOBaHHe TeXHOJIOI'H'feCKHX ITOTepb rrpnpO.I(HOro ra3a ITO 

JIHHeHHOMY Y'facu:y ocym:ecTBJI51eTC51 Ha OCHOBaIDIH pac'feTOB no Ka)JC.I(OMY 

HCTO'IHHKY ITOTepb n o6'beKzy IIOTepb, paCITOJIO)KeHHbIX B rrpe.I(enax JIHHeHHoro 

Y'faCTI<a B CJie.I(yIDm:eM ITOp51.I(Ke: 

COCTaBJI51eTC51 peeCTP HCTO'fIDII(OB TeXHOJIOI'],[IJ:eCKHX ITOTepb; 

KOMIIJieI<TyeTC51 ITaKeT .I\OK)'MeHTOB, 060CHOBbIBaIOII(HX HeJ-I36e)ICHOCTb 

TeXHOJIOI'H'feCKHX ITOTepb; 



npoBOIJ:5ITCJI 

19 

3ICCnepHMeHT8JibHI.Ie HCCJiep:OBaHH5! no onpe,n:eneHHID 

KOJIH'leCTBeHHb!X nOIC8.3aTeneil: noTepn (npH J-Ieo6xo,n:HMOCTH); 

BblIIOJIH5IeTC5! pac-IeT TeXHOJIOrl!'leCICHX IIOTepn. 

9.2. KoJIH-IeCTBO TeXHonorH1Iec1rnx rr0Tep1, rrpHpo,n:Horo ra.3a Ha KC yqacnca 

(N,,c) onpe,n:enJieTCH KaK cyMMa TeXHonorn-Iec1GIX rroTepn npnpo,n:Horo ra.3a Ha 

HCTO'lHHICax IIOTepn B .KIJ;. 

9.3. Kon1rr-recTBo TeXHOJIOfH'leCICHX noTepn rrpHpo,n:Horo ra.3a 

Ha JIHHefrnoil: -IaCTH yqacnca (Nn,,) orrpe,n:enJieTCJI 1.carc cyMMa TeXHonorw1ec1rnx 

rr0Tep1, rrpHpo,n:Horo ra.3a Ha HCTO'lHHICax rr0Tep1, 3Toro y-Iacnca. 

9.4. Komr-IeCTBO TeXHOJIOfll'IeCICHX IIOTepn npII]JOIJ:HOfO ra.3a Ha JIHHeHHOM 

Y,IaCTI<e B IIJiaHHpyeMblli nepHOIJ: (Nny), paccqHTbIBaeTC5! no cjlopMYJie: 

10. PeKOMCH,11;30:HH no OTiiopy H no,11;rOTOBKe K 3Ha.JIH3Y npoii rala 
npupo,11;uoro 

(15) 

10.1. Ilpo6n! I'a.3a peICOMeH,n:yeTC5! OT6npaTb ITO I'OCT 18917-82 «I'a.3 

ropID'lHli rrpHpO.z:(Hblli. MeTO,[(bl OT6opa rrpo6». 

10.2. OT6op H rro,n:roTOBICa IC aHaJIH3Y ra.3a rrpHpo,n:Horo ocymecTBJIJieTCH B 

COOTBeTCTBHJ,J c Tpe6oBaHH5IMH HOpMaTHBHb!X ,n:orcyMeHTOB. 

11. PeK0Meu,11;an:uu no oprauu3an:nu uccJie,11;oeauuii ,ll;JI.H onpe,11;eJieuu11 
TCXHOJIOrH'ICCKHX DOTCph r33a npupo,11;uoro 

11.1. PeKOMel-I.z:(yeTCJI CHCTeMaTHqecKII npoBO,[(HTb aHaJIH3 TeXHOJIOrrf'-!eCKHX 

IIOTepb JIHHeil:HbIX yqacTICOB B u:enJIX Bbl5IBJieHH5! HCTO'IHHICOB IIOTepb ra.3a 

rrpHpo,n:Horo H pacrrpe,n:eneHHJI 1rx no BH.z:(aM. 

11.2. B HTOre rrpoBe,n:eHHOro aHaJIH3a peICOMeH,n:yeTCJI COCTaBJIJITb Ta6nHu:y, 

rrpe,n:CTaBJIJlIDru:yID pacrrpe,n:eneHHe Bbl5IBJieHHbIX HCTOqHHKOB no BH,[(aM IIOTepn: 
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(rpaqm) H8HMeHOBa.HHe BH):(a IIOTepb, (rpa<Pa) ICOJiff'IeCTBO HCTOTIHHICOB, (rpa<Pa) 

MeCTO pacrroJimrceHH.ll HCTO"IHHICa. 
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IIp11rrmKem-re A 
K MeT0,!(1'!':reCKHM peKOMeH,!(3I.(IDIM ITO OITpe,!(erremno H o6ocHOBa.HHIO 

TeXHOJIOnP:reCKHX ITOTepb HecpTH, Hecj_JTeITpO)zyKTOB H ITpHpO,!(HOro ra.3a IIpH 

TPa.HCITOpnipOBICe MarHCTPaJibHbIM TPY6DIIp0B0,!(HblM TPa.HCITOpTOM 

PacITpe,!(errem,re cyfr&eKTOB P<I> ITO ICJIHMaT11qecKHM rpyrrnaM 

,!(JIH ITpHMeHemIB HOpM TeXHOJIOI'],[qeCKHX ITOTepb ITpHpO,!(HOI'O ra.3a 

Cy6'be1crb1 PCD: pecrry6mnrn, KpaJI, 06nacn1, ropo,11a cpet1epanb11oro 

3HaqeHfUI, aBTOHOMHaJI o6JiaCTb, aBTOHOMHbie OKpyra 

Pecrry6m11rn: KoMM, Caxa (5IKynrn) 

ABTOHOMHbie OKpyra: XaHTbJ-MaHCMHCICHH aBTOHOMHblH OKpyr - IDrpa, 
qyKOTCKHH, 5IMano-HeneqKHH 

06nacn1: AMypcKaJI, Mara,l(aJ-ICKaJI, ToMCKaJI 

Kprui: Kpac110J1pcKHI1 (cesep1-1ee 56 c.III.), Xa6aposc1rnll (cesepHee 56 c.III.) 

Pecny6mnrn: Anrnll, EaIIIKoprncrnH, EypllTHJI, Kapemrn, MapH11 3n, 

Mop,llOBHJI, TarnpcTaH, Tbma, y J(MypTCKaJI, Xairnc,rn, qyBaIIICKaJI - qyBallJHJI 
ABTOl-!OMHbie OI<pyra: He11eq1m11 

Kprui: AJITal1CKHll, 3a6allKaJibCKHI1, KaMqaTCKHI1, KpaCHOJipCKHI1 (!Oll<Hee 

56 C.lll.), I1epMCICHI1, ITpHMOpCKHll, Xa6apoBCICHH (1m1rnee 56 C.III.) 

06nacTH: Apxa1-1reJibCKaJI, Eenropo,llCKaJI, EpllHCKaJI, BnaJ(MMHpc1mJ1, 

Bonrorpa,llCKaJI, Bonoro,l(CKaJI, BopoHeJKCKaJI, MsaHOBCKaJI, MpI(YICKaJI, 

Kan1rn1rnrpa,llCKaJI, KanyiKCKaJI, KeMepoBCKaJI, K11poBCKaJI, KocTPOMCKaJI, 

KypraHCKaJI, KypcKaJI, JleHHHrpa,[ICKaJI, JhmeqKaJI, MocKOBCKaJI, 

MypMaHcKaJI, H1rnceropoJ(cKaJI, Hoaropo,llCI<aJI, HoaocHfo1pcKaJI, 0MCKaJI, 

Ope116yprcKaJI, OpnoBCKaJI, ITeH3eHCKaJI, ITcKOBcKaJI, PmaHCKaJI, CaMapCKaJI, 

CapaTOBCKaJI, CaxanHHCKaJI, Csep,llJJOBCKaJI, CMoJieHCKaJI, TaM60BCKaJI, 

TsepcKaJI, TyJibCKaJI, TIOMeHCKaJI, YJibJIHOBCKaJI, qeJIJlfoIHCKaJI, 5IpocnascKaJI 
ABTOHOMHaJI o6JiaCTb: Espe!1Cl(aJI 

ropo,lla cpet1epanb11oro 3Ha'-!emrn: Momrna, Camrr-I1eTep6ypr 

Pecrry6nmrn: A,11b1reJ1, ~arecTaH, M11ryllienrn, Ka6ap,l(HHO- EanKapcKaJI, 

KanMbllnUI, Kapaqaeso-qepKeccKaJI, CesepHaJI Ocenrn-Anamrn, qe'-!eHCKaJI 

06nacn1: AcTPaxaHCICaJI, PoCTOBCICaJI 

Kprui: KpaCHO,l(apCICHI1, CTaBOOllOJibCICHl1 


