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MeToanyecKkne peKOMEeHAAUHH
10 OIIpPeAes/ICHHI0 TEXHOJIOTHYEeCKUX NOTepbh He(PTH NPH O100bIYe,
TEXHOJIOTHYECKH CBSI3AHHBIX ¢ NPHHATOH CXeMOH H TEXHOJIOrHeH pa3padoTKH

H 00yCTpOHCTBA MECTOPOXKACHUH

Hacrtosamue Metoguyeckrue peKOMeHIAlMHd M3JaHbl B LIEJIAX OIpenesICHUS
CIIOCOOOB M METOAOB OIIEHKH MOTEPh HEPTH IpU AOObIYE, TEXHOJIOTHYECKH

CBSI3aHHBIX C IIPUHATOM CXEMOM M TEXHOJIOTHMeH pa3padoOTKH M 00yCTpOMCTBa

MECTOPOXKIEHUM, C V4YeTOM TpeOOBaHHI HAJOTOBOIO 3aKOHOIATEIHCTBA
Poccuiickoit @enepalivu.

Mertogudeckue peKOMEHJalny pa3paboTaHbl C  LEJIBO  CO3IaHHs
METOIOOJIOTHYECKON OCHOBBI OOOCHOBaHHMSA yTBEpXXIaeMbIX MUHUCTEPCTBOM
yHepreTuku Poccuiickor Penepaniid HOpMATUBOB ITOTEPh HEPTH IIpU €€ J0O0bIYeE,
TEXHOJIOTMYECKH 00YCIIOBJIEHHBIX ITPUHATOH CXEMOM U TEXHOJIOTHUEH pa3pabOTKU U
00YyCTPOMCTBA MECTOPOXKICHHUS.

MeTtoguyeckyie peKOMEHIAAlUUH MOTYT HCHOJB30BaThCA IPHU IMOATOTOBKE
00OCHOBaHUH H pacyeTOB HOPMATHBOB IIOTEPh HE(TH B IIpoliecce €€ NOOBIUU,
TEXHOJIOTHYECKH  OOYCJIOBJICHHBIX IIPUHATOM CXEMOH M TEXHOJOTHEH
pa3pabOTKH  MECTOPOXIEHHM, HedTera3oJoObIBaIOIUMUA  OpraHu3alUsIMy,

pa3pabaThIBaIOIIMMH MECTOPOXKIACHNUS HA OCHOBAaHUHU JIMICH3UH.

1. O0mue nojioKeHus

1.1. KonmgectBo 10OBITONM HE(PTH PEKOMEHAYETCA ONpPENeNATh B €AUHHIAX

maccel. KommyecTtBo 10OBITON HedTH omnpenensercs IPsAMBIM (IIOCPEICTBOM
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IPUMEHEHMUSI H3MEPUTENBHBIX CPEICTB MW  YCTPOUCTB) HIHM KOCBEHHBIM
(pacYE€THBIM ) METOLOM.

B cinydae ecnu onpeleneHye KOJIMYECTBA JOOBITOM HeDTH NPSIMBIM
METOIOM HEBO3MOXHO, IPUMEHAETCA KOCBESHHBIH METOI.

1.2. Jna uenern Hacrosmux Meroguueckux peKOMeHOanuid 1mof
TEXHOJOTUYECKUMHU IMOTEPSAMHU He(PTHU (Jajiee — MOTEepH), CIENyeT IMNOHHMATh
Oe3BO3BpaTHbiE MOTepU (YMEHBIUEHHE MAaCChl) He(MTH, CBI3aHHLIE C
peain3yeMbIMH TEXHUYECKUMHU IIPOEKTaMH OOYCTpOHCTBA MECTODOXICHHUIA,
00yCJIOBJIEHHBIE TEXHOJIOTUMYECKUMU OCOOCHHOCTSIMM MPOU3BOJACTBEHHOIO IIHKIIA,
a TaK)Xe (PU3HUKO-XUMHUUYECKUMH XapaKTEPUCTUKAMHU J0ObIBaEMOM U3 HEAP HEPTH.

1.3. TexHomorudeckue mnoTepud HeDTH IO BHUAAM IIOApa3NeNdlOTCs Ha

[IOTEPH OT.:

HUCITapeHus HEPTH;

yHOCa KaneJlbHON He(TH NOTOKOM HEDTSHOTO (IIOITYTHOIO) rasa;

yYHOCa KarejapbHOH HePTH NOTOKaMU HEDTEIIPOMBICIOBBIX APEHAXKHBIX BOI.

KonuyecTBO mapoB HE(MTH B COCTABE HEPTIHOIO (IIOIYTHOIO) raza i
[ejjed HacToAlmUuX MeToauyecKuX pEeKOMEHZAUUA MOXET OTHOCHUTBCS K
TEXHOJOTHYECKUM IIOTEPSM HOOBITOM HEMTH OT YHOCAa IOTOKOM HE(DTAHOIO
(MomMyTHOT0) ra3a TOJbKO TOM €ro 4acTbiOo, KOTOpas He NpeaycMaTpHUBaeTCs AJiA
YTUIU3AIMH ~ TEXHOJIOTMYECKOW  CXeMOM  pa3paboOTKM  MeCTOpPOXKIESHMA,
COTJIaCOBAHHOM M YTBEPKIEHHOM B YCTAHOBJICHHOM ITOPSIKE.

1.4. J{ng 1uenedt HacToAlMX MeTOOUYECKUX  PEKOMEHIALUMM K
TEXHOJIOTHYECKUM MOTEPSM HEPTH HE OTHOCSTCH:

OTEPH, BBI3BAHHBIE HApPYLIEHHEM HOPMATUBHBIX IPaBOBBIX H (WIH)
HOPMATHBHO-TEXHUYECKUX JOKYMEHTOB, PErjJaMeHTHUPYIOIUX JSKCILTYaTallHIo
o0opyIOBaHMs, TEXHOJIOTHYECKHUX MIPOLIECCOB, COOPYKEHUH,

[IOTEPY HEPTH, MPOU3OLICALINE IIPU INPOU3BOACTBE PEMOHTHBIX U (UiTH)
BOCCTAHOBHUTEIBHBIX paboT, a TaKke I[pH [POU3BOJACTBE HCIBITAHHA Ha

HedTerasonpoMsICIOBEIX 00BEKTaX B Nporecce JOObYH;

KOJIMYECTBO He(MTH, HCIONB3yeMOE IIpH IPOBEAECHUH pPErjlaMEeHTHBIX H
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PEMOHTHBIX pabOT, a TaKXe IIpU IIPOBEACHUU HCIIBITAHHH MOCJIEe IPOBEICHHU

PEMOHTHEBIX paboT;

KOJIWMYEeCTBO HE(PTH, HCHOJIb30BAHHOE Ha COOCTBeHHBle U  (MJIH)
KOMMYHAaJIbHEIE HYX/IBI;
IOTEPH, BO3HHKIIKWE BCJIEACTBHE XpaHEeHHS U (WJIH) TPaHCIIOPTHPOBKH

OOOBITOM HEPTH.

1.5.  IlogrortoBky  MatephajioB IO  OOOCHOBAaHUID  HOPMAaTHBOB

TEXHOJIOTHYECKUX  IOoTeph  HedTH [  YTBEPXKIACHUS HOPMATHUBOB

TEXHOJIOTHYECKHUX  TOTEPh  CYOBEKTaM  XO3SIMCTBEHHOM  ICATEIBHOCTH

PEKOMEHAYETCA OCYIUECTBIATh HA OCHOBE YTBEPXKACHHOIO IPOEKTa pa3padOTKu

MECTOPOXXACHUS U MPOEKTA €ro MPOMBICIOBOTO 00YCTPOMCTBA C U3MEHEHHSIMU H

AOIIOJIHCHNWSAMH, BHCCCHHBIMHA B YCTAHOBJIICHHOM ITOPAZAKE.

2. UcTOYHHKH (MecTa 00pa30BaAHHUA) TEXHOJOTHYECKHX NOTEPb HedTH

IIppy poObiye HePTH HA MECTOPOXACHHUIX C TIepMETU3UPOBAHHBIMHU
cucreMamMu cbopa M IOATOTOBKH HCTOYHHMKOM BO3MOXHBEIX TEXHOJOTHYECKHX
[IOTEPh HEMTH MOTYT SBIATBCA MECTa MPOMBICIOBOrO0  00yCTpOMCTBa
MECTOPOXICHUH, Ha KOTOPBIX MPOU3BOAUTCS cemapauus (pasfeleHue) HedTH,
HEe(TSIHOI'O rasa H IIOIIYTHO N0OBIBaEMOM IJIAaCTOBOM BOJIbI, TAKUE KaK, HalIpuMeD:

YCTPOMCTBA (YCTAHOBKH ) IpeaBapUTeIbHOro copoca Boas! (YIICB);

HedTerazoBele cemnapatopel (HI'C) mepBoii CTynmeHH pasrasupOBaHHS B

COCTaBe JOXKUMHBIX HaCOCHBIX cTanuui (JJHC), TepputopraibHO pacioaoKEHHbIE

Ha MECTOPOXACHUH MM B COCTaBe KOMIUIEKCHBIX COOPHBIX ITYHKTOB C YaCTUYHBIM
(unu riryOOKHM) 00e3BOXKHBaHHEM NOOBIBaeMOM HE(MTH, TPAHCIIOPTHUPYEMOH J1ajee

Ha ITYHKTHI (YCTaHOBKH ) noAaroroBku Hedtu (IITTH, YIIH).
3. O6ocHOBaHHS KOJH4YECTBA NOTEPb HE(PTH

3.1. OOocCHOBaHHS KOJIWYECTBA TOTEPh HEeDTH — JOKYMECHTAILHLIC
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TOATBEPXKAECHUS OTEPH IIPH OCYLIECTBICHUH NPOU3BOACTBEHHOIO IIMKJIa cOopa U
IOATOTOBKHU HeTH (HOpMaTHBHAA TEXHUYECKAA NOKYMEHTAIA,
pernaMeHTUpyIollasl 3KCIUTyaTaluio OOOpyNOBaHUSA U COOPYXKEHHH, IIpHUHATas
cxeMa M TEXHOJIOTHA pa3pabOTKH MeCTOPOXAECHUS, YIBEPKIEHHBIH TeXHHUECKUH
MPOEKT OOYCTpOMCTBA MECTOPOXKIACHUS WIH IUIAaH IIPOOHOM 3KCIUTyaTalluu
CKBAXXUH, €CJIM Yy4YaCTOK HeAp IPedOoCTaBiCH i TeOJIOTMYECKOTO H3ydeHHS,
pa3BeAKH M JOOBIYH MOJIE3HBIX UCKOIMA€MBIX, OCYIIECTBISEMBIX 10 COBMEIIIEHHOH
JIMIEH3UH, [1aclopTa Ha TEXHOJIOrHYecKoe obopynoBaHue U (HIIM) COOPYKEHHI,
TEXHHYECKHE YCIOBHSA Ha UX IKCILTyaTaIHIo.

3.2. PacyeTrsl TEXHOJOTUYECKHX TIOTEPh HEMPTH  PEKOMEHOIYETCH
[IOArOTaBJIMUBATL HEAPOIOIB30BATEIAM IO KaXJIOMy KOHKPETHOMY MECTY
oOpa3oBaHUA IIOTEPh HA OCHOBAHHWU IPHHATONU CXEMbl M TEXHOJOTHH pa3paboTKu
MECTOPOXICHHUSA, TEXHHYECKOr0 IpoeKTa OOYCTPONCTBA MECTOPOXKIECHUS WIIH
IJj1aHa MDpOOHOH 3KCILTyaTalluM CKBaXXHH (€C/IM y4aCTOK Heap NMpeaoCcTaBlIEH IS
reoJIOTHYECKOro HM3y4YeHUs, pa3BeAKH M JO0OBIYM IIOJIE3HBIX HCKOIIaeMBEIX,
OCYILIECTBIIIEMBIX II0 COBMEILEHHON JIMIEH3UU) C UCIIOJIB30BAHUEM PE3YJILTATOR
IIPOMBICJIOBBIX M3MEPEHUN U JAaHHBIX aHAIW30B (UCIIBITAHWH) OTOOpPAHHEBIX MpPOO
HEDTH.

ITo BHOBBE pa3padaTbiBaeMbIM MECTOPOXACHUSIM MCIOIb3YIOTCS pacdeThl U
MPOEKTHl HOPMATHUBOB, ONPEACICHHBIE TEXHUYECKUM IIPOECKTOM.

3.3. KoamyectBO moOTEPph HEeMTHU PEKOMEHAYETCS pPACCUYHUTHIBATH B
cooTBeTcTBHH ¢ TpeOoBanusMu BHTII 3-8 «HopMmbl TexHOMOrmueckoro
IPOEKTHPOBAaHUA O0BEKTOB cOOpa, TpaHCIIOpTa, IOATOTOBKU HE(PTH, raza U BOJEI
HEPTAHBIX MECTOPOXIAECHHUIN», IIPEAYyCMATPUBAIOIIETO0 INepMETU3UPOBAHHBIN cOOp
YIJIEBOOOPOOHOTO CHIPhS [0 IYHKTOB IIEPBOM CTYNEHH CeEIapalyud HIH
HEeHTpAIbHBEIX MyHKTOB cOopa (LIIC), a Taxke TrepMeTUUHOCT:, OpPH
TPAHCIIOPTHPOBKE €ro OT AOXUMHBIX HacocHBIX craHuui (JHC) unu myHKTOB

coopa (IIC) mo ueHTpanbHbIXx IyHKTOB cOopa (LIIIC) ¢ oOe3BoxuBaHMEM,

00ecCoJIMBaHHEM M MOCHEeAYIOMIEH CTaOUITU3aI[UEM.

3.4. Ilorepu peKkOMeHOyeTCA pacCYUTBIBATHL IO KaAXKIOMY MECTY
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o0pa3oBaHUs IOTEPH B €AUHUIAX MACCHl OTAEIBHO IJII OCEHHE-3UMHEro INepUona
BpeMeHH (¢ 1 OoKTsA0ps mo 31 Mapra) U 4y BeCEHHE-JIETHEro IEepHoJa BPEMEHHU
(¢ 1 anpens no 30 ceHTAOPSA).

M3MepeHHs KOJIMYECTBEHHBIX IIOKa3arelell He(TerasoBOASHON CMecCH,
UCITOJIB3YEMBIX  JJIA  pacyera  OOTepb, PEKOMEHAYETCS  IIPOH3BOIUTH
HETIOCPEICTBEHHO J0 U MOocJie KaXXA0T0 HCTOYHUKA IOTEP5.

JlommyckaeTcss pacCUMThIBaTh MOTEPU HEPTH B IEPHOI, COOTBETCTBYIOIHIM
CPEOHETOJOBOM TeMIepaType OKpYXarwlled cpeasl, U MpH YCIOBHH, YTO
TEMIIEpaTypa HE(QPTEra3oBOAIHOM CMeCH B MeCTaX o0Opa3oBaHHA I[IOTEPL HE
MEHSETCS B TEUEHUE roja.

3.5. Pexomengyercs Inpu OOOCHOBAaHMM U  OIpEIEIEeHUH IIOTEPH
HCIIOJB30BaTh IIOCTOSHHBIE BEIHYHMHBI M KO3DOHUIIMEHTHI, yCTaHABJIMBAEMBIE
HOPMATUBHBIMH  IPaBOBLIMH U (MJIM) HOPMATHBHBIMH  TEXHHYECKHMHU
NOKYMEHTaMH, HAllHOHAJIBHBIMH (IrOCYIapCTBECHHBIMH ) CTaHapTaMH.

3.6. HopmMmaTtussi TEXHOJIOTHYECKHUX [IOTEPH HeTH IJ1S
He(dTEerazog0o0bIBAIOLIEI0  NPEAIPUATAS [0  JIMIEH3UOHHBIM  yVYaCTKaM,

MECTOPOXIECHUAM F;, HOPMUPYEMOIO MEPHUOJA PEKOMEHIYETCA PACCUUTHIBATE KaK

cpeJHeB3BellIeHHbIE 10 HCTOYHUKAM NOTEPS M0 CleNyIonien popmyiie:
N
HZ:ZHj'V/ja (3.1)
j=1

rue:
H; — HOpMBI TEXHOJIOTUYECKHX MOTEPDL HEPTH I10 j -My HCTOYHHMKY, Yo Macc.;

1 — KOJINYECTBO HCTOUYHHKOB IMOTEPh HEPTH;

¥; — MaccoBas JOJI1 HEQTH, MPOXOASIIEN dYepe3 j-bli HCTOYHHK IMOTEPS,

noOBIBaEMOM IIPEANPUATHEM.

3.7. O0paboTKy MCXOAHBIX M 3KCIIEPUMEHTAIBHBIX HAHHBIX IPOMBICIIOBBIX

3aMepOB, PE3YIHTATOB (PU3UKO—XUMHUYECKUX AHAIU30B NPOO IIPOMBICIOBOM HEPTH

1 HedTgHOro (MMOIMYTHOr0) ra3a, UCMOJIb30BaHUe UX ISl OLICHKU NOoTeps HedTH U3

BO3MOJKHBIX HCTOYHHKOB IIOTEPH, BEJIMYMHBI TE€XHOJIOIMYECKHX IIOTEPh HEPTHU B

npoueHrax (%) ot wMaccel HedpTH (C YyKasaHUEM IMPUMEHIEMBIX (OPMYJI)
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[IEPUOJZIOB, C IOCJIEAYIOIYM pacuyeTOM CPEIHErOqOBBIX 3HAUYEHUM JTUOO B IIEPUO/,
COOTBETCTBYIOILIMH CPEOHETOJOBOU TEMIIEpATYPE OKPYXAKOLIEH CPEAbl, U IIpHU
YCIIOBHUM, YTO TEMIEparypa He(TEra3oBOASHOM CMECH B MecTax oO0pa30oBaHUA

HOTCPb HC MCHICTCH B TCUCHHUC 1oJa.

3.8. [I1s1 OUEHKY NOTEePh HEDTH OT UCIIAPEHUS] PEKOMEHAYETCSI UCXOOUTE U3
HEIOCPEACTBEHHOIO UX HM3MepeHus JubO0 pacdeTra KOJIUYECTBa I1apOB HEPTH B
00IEM KOJIMYECTBE IMIOTEPh BCEX YIIE€BOAOPOI0B, B KOTOPEIX OHU COAEPIKATCH.

MeTonpl pacyeToOB MAacCOBOM OOJNH IapOB HE(MTHU B MApOra30BO3MYLIHOMN
CMECH OIpeaelsieTcs HePTeJ0ObIBarOIIeH OpraHu3alueH.

4. MeTon onpeae/ieHUsI IOTEPb HePTH
OT YHOCA KaneJbHOH He()TH MIOTOKOM He(TAHOro (MOMyTHOro0) rasa

Ha crtyneHsax cemapauvyd Karmid HEPTH YHOCATCS IIOTOKOM HEQTSIHOTO
(IOIIyTHOrO) raza HW OCaXJAroTCI B KOHIEHCATOCOOPHHKAX ITPOMBICIOBEIX
rasoCOOpPHBIX CETEU WK B IIPUEMHBIX ra3ocenaparopax KOMIIPECCOPHBIX CTaHIHH.

MaccoBylo OO IIOTEPh KaleabHOM He(MTH OT YyHOCa €€ IIOTOKOM

HeQTAHOro (IIOMYTHOrO) rasa pPEeKOMEHIYEeTCS pacCUUTBIBaTh MO CIEHYIOLIEH
QopMyIIe:

Wi = Iy G , Y0 Macc; (4.1.)

10*

I'JC.

Qv — YAEIBHBIM YHOC KaneJlbHOW HE()TH MOTOKOM HEQPTIHOrO (IIOIYTHOTO)

3
rasa Ha CTYII€HHU celapaluu, I’/M";

e o

y 3
G — ra3oBbI¥ (paKkTOp Ha CTYIIEHH Celapalliu, M /T.
BenuunHy yAOENBbHOIO YHOCA KaIleJbHOHW HEMPTH M[OTOKOM HEMPTIHOrO

(ITOITyTHOTO) rasa 3a BpeMs KOHKPETHOIO 3aMepa PEKOMEHAYETCs paCYUThIBATh 110

CIIEAYIOIEH (POpMYJIE:

noc _ a00 Y 4 _ Bl T
Qi = e e 5(1 L ) : 4 P (4.2.)
(o -(1-0°)+ 0 - 0B ) QP T,

r'JAC:



rmue:

3
My ,Moy — Macca QUIBTPOBAJIBHOIO CTaKaHa ¢ MAaTEPHAJIOM [0 M IOCHe

cOpoca rasa, r;

9® — cpenHeB3BemeHHas 06BEMHAS JOJA BOIBI B XKHMIKOM COCTABIISIONIEH

CKBOXHMHON NPOAYKLUUM Ha MECTOPOXAECHUU (IO NaHHBIM HEe(PTEIPOMBICIOBBIX
CIyX0);

Qcy — 00BEM rasa, 3a)UKCHPOBAHHBIM CYETYMKOM 3a BpEMS OTHOIO 3aMepa,

p’,T" — abcoJlroTHBIE NaBlIEHHE U TeMIeparypa HepTSHOro (IOITyTHOIO)

rasa B cueTyHke, klla, K;

p., . —cranaaptueie gaBiaeHue (100 kl1a) u temmeparypa (293 K);

p' - IUIOTHOCTh KamnejabHOM HepTH (0 MJaHHBIM HedTEIIPOMBICIOBBIX
cyx6), KI/M;

Py — IUIOTHOCTh TOIYTHO XOOBIBAEMOM IUIACTOBOM BOABI (IO JAaHHBIM

3
HEe(TEIIPOMBICIOBBIX CIYXK0), KI/M".

[Ipy pacuetre BeJIMYMHBI YAEJIBHOIO YHOCAa HE(PTH MOTOKOM HE(MTIHOIO

(IOIyTHOrO) rasa B MoKazaTelb @~ HeOOXOAMMO BHOCHTh KOPPEKTHBBI, U IIpH

pacdeTe HCII0JIb30BaTh CPEIHEB3BELICHHYID OOBEMHYIO OO0 BOABI B JKHIKOH
COCTABJIAIOIIEH CKBAXWHOM MNPOAYKIHMM [IJI1 KOHKPETHOWU CTYIIEHH Cellapallii,
00BEMEBI T'a3a MOCJIe KOTOPOM CXKHUTarOTCSA Ha (akele.

['a30BBIA (AKTOP HA CTYIEHSIX Ccenapaluud NOPUHUMAECTCS [0 JaHHBIM
He(TEIIPOMBICIIOBBIX CILYXKO.

3aMepsl YAEIHPHOTO YHOCA KalleJIbHOM HE)TH pEeKOMEHIAYETCS MPOU3BOJMTH
B IIpefesiaX AECUCTBYIOLIErO0 TEXHOJOTHYECKOIo perjiaMeHTa M OIpPeNendaTh Kak

CPEHEB3BCIICHHYIO BEJIWYHHY [0 5 3aMmepaM. Pe3ynpTaThl pPEKOMEHOYyeETCH

(PHKCHPOBATh B aKTaX (PAKTUUECKUX 3aMEPOB.

5. MeToabl onpeejieHAs NIOTEPb HE(PTH B Pe3yJibTATE YHOCA KAIleJbHOH
He(pTH CTOYHBIMHU (JPEeHAKHbIMH) BOAAMH
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[Torepn HEQTH OT yHOCAa CTOYHBIMH BOJAMH B IIPOILECCE IMPOMBICIOBOIO

cbopa W OOATOTOBKM HEPTU PEKOMEHAYETCS pPACCUUTBHIBATH II0 ClEAYIOLIEH
dbopmMmylie:

Co (Lo 1. @

My = —8-.| —
®10% 100-¢° o' ¢

, (5.1.)

rae:

[l,, - noTepU HEPTU OT YHOCA CTOUHBIMU BoJaMu, % Macc;

C; - KOHLIEHTpalUs KanejabHOW He()TH B IPECHAXHOU (CTOYHOM) BoAe, MI/JI;

@° - cpelHeB3BeLIEHHAs OOBOJHEHHOCTH JOOBIBaeMoit HeGTH, % 06.;

/

y 3
p' - IJIOTHOCTH KalelbHON HedTH, T/M";

Q° - cpenHeCYTOYHBIN pacXol BOAbI i 00€CCONUBAHMS, M /CYT;

Q' - cpemHecyTo4YHasA 100bIYa HEPTH HA MECTOPOXKACHUH, T/CYT.

OnpeneneHust IOTEPs HEPTU OT yHOCA CTOUYHBIMU BOJaMH PEKOMEHIYETCS

pPacCUYMTHIBATh M0 OTACIBHBIM YCTaHOBKAM IMOATOTOBKH U COpoca CTOYHBIX BOJ C

CYMMHPOBaHHEM PE3YJIbTATOB 110 Cleayrouei popmyne:

( A

_ 1 i"‘ 1 1
7 10%g - p’ f=1U"'¢’jB@o 1_(01?700)

rae:
l1,, - moTepu HeQTU OT YHOCA CTOYHBIMHU BOJIaMH, Yo Macc;

k — 4ucio HPOMBICIIOBBIX OOBEKTOB COpOCa CTOYHBIX BOJI B CHCTEME
00yCTpOiicTBA MECTOPOXKICHNS;

(Dj%o 1(01?100 — O6BO,I[H6HHOCTL IIPOAYKIHHH COOTBCTCTBCHHO Ha BXOAEC H

BBIXOJIE ]-Oif YCTAaHOBKH, O0OBEMHBIE JI0JIU;

;- CpelHeCcyTOYHas Mmacca HOOBITOH He(TH W3 CKBaXXHWH, MOIyTHas BOJAA

KOTOPBIX IIONafaeT Ha j-I0 YCTAaHOBKY cOpoca CTOYHBIX BOX, T/CYT;

C}B- CpeAHss KOHLIEHTpalMs OCTAaTOYHOM HEe(TH B APEHAXXHOH BOAE -H

yCTaHOBKH, MTI/JI;

3
p' - INIOTHOCTh HEDTH, T/M;
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Q' - cpenHecyTo4YHas Macca JOOBITON HEPTH HA MECTOPOXKAECHHH, T/CYT.

B nyHKTax, rae oCyllecTBIAeTCs oOecconuBaHue HedTH, YHOC HedTH
[IPOMBIBHOM BOJIOM PEKOMEHAYETCA YYUTHIBATh BBEJACHHUEM IIONPABKH B IapaMeTp

«OOBOJHEHHOCTh IIPOAYKIHHU A0 J-d YCTAaHOBKW». OTKOPPEKTHPOBAHHOE 3HAYECHUE

0OBOIHEHHOCTH ¢f30+ pPacCUUThIBAETCA I10 CIIEAYIOIIEN (DopMyIIe:

' B
Q '¢’jao______
! B B °’
Q +Q+ (ojao

(5.3.)

B _
¢j00+ —

I'Ac.

Q' - cyTouHBIN 00BEM HEMTH, IOABEPraro1eiics 00eCCoJINBaAHHUIO, M3/cy'r;

Qf - CPEOIHECYTOYHBIM pacXxol IPECHOU BOIHI, M /CYT.
[TapameTpsl, Bxomsiinue B ¢hopmynsl (35.1.), (5.2.) u (5.3.) pexoMeHnayeTcs
IIPHHHUMATh U3 OTYETOB HEPTEIPOMBICIIOBBIX CITYXKO.
Jlna pacuera CpEIHEB3BEUICHHOW OOBOAHEHHOCTH JOOBIBaeMOM Ha
MECTOPOXXACHHH HeDTH PEKOMEHAYETCA HCIOJIB30BATh JaHHEBIE 3aMEPOB IeOHTOB

CKBAXXHUH II0 XKUJIKOCTH W aHAJIM30B Ha OOBOTHEHHOCTD.

6. MeToabl onpeaeeHds NoTepb HE(PTH OT HCNAPEHHS
B CHIPbEBbLIX H TEXHOJOIHYE€CKHX pe3epByapax

6.1. MeToa onpeaejieHHs NOTEPb HE(PTH OT HCNIAPEHUSA ¢ NPAMBIM
H3MepeHHeM 00beMa Napora3zoBo3AyIIHOH CMECH, BLITECHAEMOMN U3

pe3epByapa
N3MepeHnsi pEKOMEHAYETCSd OCYLIECTBIISITH CPENCTBAMUA U3MEpEeHUsA WU

yCTpOHCTBaMU, 000PYIOBAHHBIMH HEIMMOCPEACTBEHHO Ha pe3epByapHONl €MKOCTH —

HCTOYHHUKE [OTEPD.

N3MepeHuss peKOMEHAYETCS OCYIIECTBIATE 110 KAXKIOMY HCTOYHUKY ITOTEPH
C MTOCJIENYIOIUM CYMMHPOBAHUEM 110 OOBEKTY IIOTEPB.

Perucrpanuio pe3yJibTaTOB M3MEPEHUH pPEKOMEHAYETCd OTpaXarh B

3KCILIyaTallHOHHBIX XXypHajIax.

CyMMapHO€e KOJHYECTBO IIOTEPH HEPTU OT UCIIAPEHUS B FOX 10 OOBEKTY HE
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MOJKET IIPEBBIIATh I'OOBBIX IIPEAEIBLHO TOMYCTUMBIX BEIOPOCOB YIJIEBOIOPOAOB B
aTMOoC(hEPY, YITBEPKACHHBIX B YCTAaHOBIIEHHOM HOPSAKE MO0 JaHHOMY OOBEKTY.

[Iotrepu HedTH B BHAe naporB (Cs.) PEKOMEHAYETCs PACCUHTHIBATHL IIO

clIenyrolned popmye:
=V ool (6.1.)
rae:

m;, —Macca rnapoB reHtasa u Cq, B ra30BOM CMECH, KT,

V" — 00BbeM 3aMepeHHOM (pacCUYHTaHHOM) ra30BOM CMeCH, BBITECHEHHOH H3
pe3epByapa, MPUBEACHHBIM K CTaHJApTHBIM yciaoBuAM (maBieHuto 100 xIla m
Temneparype 293 K), M

n

pr, — TUIOTHOCTh MapoB HE(TU B COCTaBE ra3oBOil CMeCH, NpHBEAeHHAas K

CTaHIapTHHIM ycioBusaM (nasiermo 100 xI1a u temneparype 293 K), kr/m.

OOBeMHYIO [IOJI0 MapoB HePpTH B Ta30BOM CMECH pPEKOMEHIYETCS

PaCCUHTHIBATH I10 CIEeAYIOIIEH PopMyIe:
’

Vi

V"’

(6.2.)

on =

I'’AC:

V., — oO6beM napoB HEPTH B ra30BOA CMECH, IIPUBENCHHBINA K CTAHAAPTHHIM

yciaoBusaM (naBnernio 100 kITa u Temneparype 293 K), M°;

V" — 00BeM 3aMepeHHON TIa30BOM CMeECH, BBITECHEHHOW H3 pe3epByapa,
NpUBEAEHHBIM K cTaHAapTHBIM yciaoBusM (masneHuro 100 xlla um Temmnepatype
293 K), M’

KonuyecTBO H3MepeHMH OODKHO OBITh JOCTAaTOYHBIM MJIA OOeCHeYeHHs
TpeOyeMoil TOYHOCTH B YCIIOBUSAX HECTAOMIIBHOCTHU IIpoLiecca, HO HE MEHEe TpeX.

YpoBeHr HE(DTH B pe3epByape pPEKOMEHAYEeTCSd WH3MEPSTh CpeACcTBaMU
U3MeEpPEeHHs, TOBEPEHHBIMU B YCTAHOBJIIEHHOM ITOPSIKE.

B Hauvaje M B KOHIIE 3alOJHEHHS pe3epByapa HedTbIO PEKOMEHIYETCH

¢buKcUpOBaTh IOKa3aHHSA YpPOBHEMEpPA, aTMOC(HEPHOr0 AaBJIEHUSA, TeMIEpaTyphl

ra3oBoii CMecH, TeMIlepaTyphl BO31yXa, OTOHpaTh HIpoObl ra30BOM CMECH Ha

aHaIA3. PekoMeHnyercss ¢HMKCHPOBATh NABJICHHE M TeMIlepaTypy B cemaparopax
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KOHIIEBBIX CelapalfMOHHBIX YCcTaHOBOK (KCYVY), ecnu HedTh M3 3THX YCTaHOBOK
[IOCTYIIAET B pe3epByap.

B npoMexxyTO4YHEIE MOMEHTEI BPEMEHU PEKOMEHAYETCS €XEYaCHO H3MEPSTh
TeMIIepaTypy 'a30BOM CMECH U OTOHpaTh ee MpoOBl AJIA onpeleneHHus 00beMHOM
noyiu mmapoB HedTH (Cs.) B HE.

B mo0oe BpeMsa 3a Ilepuoj]] U3MEPEHUS PEKOMEHAYETCSH OTOHUpaTh IpPoOy
HedTH OO0 pe3epByapa M OonpenesieHus ee (ppakLMOHHOIO M YTJIEBOJOPOIHOIO
COCTaBa, IJIOTHOCTH U ra3oBOro ¢pakropa He(TH (IpU TeMIlepaType B pesepByape
u nasienud 0,105 MlIa (maBieHue abcoatoTHOE)).

Ilpy pacyere cpenHeM IUIOTHOCTH MapoOB II0 pe3yJbTaTaM aHaJIH30B
PEKOMEHAYETCS MPUHUMATh UX CpeOIHEApUPMETHUECKOE 3HAYEHHE.

Jlonro napoB HePTH (Cs:) B ra30BOM CMECH PEKOMEHAYETCS OIIPeNesITh KakK
cpelHeapu(PMETHIECKOE BCEX 3HAUEHUM 3a BpeMsl 3all0JHEHUS pe3epByapa.

BennunHy motepbh HEPTH pEKOMEHAYETCS paCCUUTRIBATh 10 popmyiie (6.1.)
U JIeJIMTh Ha Maccy MOCTYIUBIIEH B pe3epByap He(MTH 3a BpeMs H3MEPEHHS.

[Ipr sKcmiIyatauud pes3epByapa B INOAKIIOYEHHOM PEXHUME BCICACTBHUE
HEONpPENEIEHHOCTH IIEpUOJOB YBEIWYEHUS YPOBHA HedTU B pe3epByape H
KoJeOaHHUs TeMIepaTypbl B €ro Tra30BOM [IPOCTPAHCTBE HAOIIOJAeHHUSI 3a
[TOKA3aHUSAMH PEKOMEHIYETCS BECTH HENPEPHIBHO B TE€YEHUE YCTAHOBJICHHOIO
BPEMEHH U3MEPEHMS TOTEPE.

Ecnu moka3aHHsS HapacTaroT, TO B TEYECHUE KAXKIOro Mepuoaa HapacTaHUSA
OmpeNeciieHHe BeJIMYHHBI [OTEPh HEPTHU 3a KaXObId IIepUO] HapacTaHHUs

MOoKa3aHWH peKOMEHAYeTCs pacCUUThIBATh 1o dopmyne (4.1.) u (4.2.). [lorepu 3a

BpeMs HaOJIIOJeHUS PEKOMEHOYETCS OMNpenesiTh KaK CyMMYy IIOTEPh 3a BpeMs

HAOMIOIeHH.

Bce manHble 3KCIEpUMEHTOB U XapaKTEPUCTUKHU pe3epByapa (pa3sMephl, THII

NBIXaTeIBHOM apMaTypbl, MECTO B TEXHOJOTMYECKOM LIMKJIE) PEKOMEHOYeTCH

3aHOCHUTb B XypHaJI HaOJIIOACHHI.

[Ipy ocHallEHUM pe3epByapHBIX EMKOCTEU CUCTEMAMHU yJIaBIIMBAHUS JIETKUX

bpakupii  (YJID), pacdeTHas BeJIMYMHA TIOTEph HePTH YMHOXAETCA Ha
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KO3((ULIUEHT, OIPEAECIEHHBIH B COOTBETCTBHH C MeTOAMKOH omIpeneieHus
3 (GEeKTUBHOCTH NPUMEHEHHUS CHUCTEM YJIaBIUBaHUA JIeTKHX (pakimii HeQTH U3
pe3epBYyapoB.

[Ipy  ocHameHUU  pe3epBYapHbBIX €MKOCTEH  TIa30ypaBHUTEIHLHBIMH

CHUCTEMaMHU pacueTHas BeIHYMHA IOTEPh HEDTH yMHOXAeTCA HAa KO3(PHUIIHMEHT
paBHBIH KO3(DOUIHEHTY SPPEKTUBHOCTA pabOTBI CHCTEMBI, OTPaXEHHBIH B

nacnopTe JTMO0O MPOEKTHON JOKYMEHTALIMU Ha €€ YCTPOHCTBO.

6.2. Meroa onpeaesieHHs NOTepb HeTH OT HCNAPEHHS 10
KOHIEHTPALUH YIJIEBOJOPOAHBIX IAPOB B ra3e, BLITECHIEMOM H3
TEXHOJIOTHYEeCKHX pe3epByapoB

Meron onpeneneHus IOTeph HEPTU OT MCHApEHHA 110 KOHIEHTpallHuu
YyIJIEBOAOPOAHBIX IIapOB, BBITECHSAEMBIX H3 pe3epByapoOB, PEKOMEHOYETCS

NpUMEHATh IIPH JKCIUTyaTallUd TEXHOJIOTUYECKHX PEe3EePBYapOB B PEXHME

3aMlOJIHEHHE - OIIOPOXKHEHNE (MEPHHUK).

AHajan3 KOMIIOHEHTHOI'O COCTaBa OTOOPaHHBIX MPOO MApPOB PEKOMEHAYETCS

IPOBOJUTh XPOMATOrpaUuecKuM METOAOM C OIPEAeNIEHUEM COACPXaHUSI B

nmpobax Bo3gyxa.

O0BbeM Napora3oBO3AYIIHON CMECH, BBITECHIEMOM H3 TEXHOJOTMYECKHX

pe3epBYyapoB, paBeH 00beMy XUAKOCTH (HEQTH + BOJa) 3aKa4€HHOM B pe3epByaphl.

Maccy mapoB, BBITECHEHHBIX U3  pe3e€pByapoB, PEKOMEHIAYETCS

pacCUYUTHIBATh MO CIEAYIOIIEN (hopMyIe:

My = Voo - (1-4764 - 0, )- (322022 + 346022, + 404022, ), (6.3.)
rae:
m, _ —Macca IIapoB HeTH B COCTaBe [1apora30BO3AyIIHON CMECH, KT;

nap

. 3
V. — 00BbeM aporazoBO3AYyIIHONM CMECH, M ;

nec

@o, — O0beMHAs [OJs KHUCJIOpOJa B Mapora3oBO3AYINHOM CMECH, KOTOpas

OIIpeNeNseTcs II0 pe3yjibTaTaM XpoMaTorpaUyeckoro  aHajiusa IMpod

I1apOra3oBO3AYLIHON CMECH,
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Prse » Oros s Pog, — OOBEMHBIE NOJIHM H30-IIEHTaHA, HOPMAJBbHOIO IEHTaHa W

[IapoB HEeMTH TsKellee IIEHTAaHOB B YIVIEBOJAOPOIHOH  COCTaBIISIONIEH

[1apOra3zoBO3AYIIHOH CMECH,

V

ec PABEH 00BEMY XKUIKOCTH, 3aKa4u€HHOU B pe3epByap (EMKOCTh) - V M.

B pacuetax 00beM nmaporazoBO3AYIIHOM CMECH PEKOMEHAYETCS IMPHBOOUTH
K HopMalIbHBIM yciioBUAM (naBienue 101,325 klla u temneparypa 273 K).

O0BeMHYI0O [OJIKO IIapOB HEMPTH 3a BpeMs 3aloJHEHHS pe3epByapa
DEKOMEHAYETCA OIpeAenaATh HE MEHEEe ) pa3 II0 aHajlnzaM Ipod 3aMepseMoM
ra30BOU CMECH.

B Hayane u B KOHIE 3arlOIHEHHUS pe3epByapa HEPTHIO PEKOMEHIYETCS
(GHKCHPOBATh IOKAa3aHUid YPOBHEMEpaA, aTMOC(HEPHOTO HaBJICHUS, TEMIIEPaTyphbl
ra3oBOM CMeCH, TEMIIEpaTyphl BO31AyXa, OTOMpaTh IIpOObI ra30BOM CMeCH Ha
aHaJIN3.

PexoMmenayercs (UKCHUpPOBATh AABICHUE M TEMIEpATypy B cemaparopax
KOHIIeBOM cemnapannoHHol ycTtaHOBKHA (KCYVY), ecnu HedTh M3 3TUX YCTaHOBOK
[IOCTYIIAE€T B pe3epByap.

B mnpomexyTodHble MOMEHTHI BpPEMEHHU (€KE4YacCHO) PEKOMEHIYeTCH
U3MEPATh TEeMIIepaTypy ra30BOM CMECH M OTOMpaTh ee HMpoObl IJIsl ONpencICHUS
00BeMHOM goiM mapoB HeMTHU (Cs,) B HEH.

B moboe BpeMsa 3a IepUOJ HU3MEPEHUA PEKOMEHAYEeTCd OTOUpaTh Ipoly
He()TH O pe3epByapa IS OIpeleleHUs €€ (PPaKLUOHHOIO ¥ YTJIEBOLOPOIHOIO
cOCTaBa, IIJIOTHOCTH U ra3oBoro (axropa HedTH (IIpU TeMIIepaType B pe3epByape
1 nasieHuu 0,105 MlIla (naBneHre aOCOIOTHOE)).

[Ipu pacdere cpeaHedl IUIOTHOCTH IIapoOB IO pe3yJibTaTaM aHalIH30B
pPEKOMEHAYETCS MPUHUMATh UX CpeIHEeapH(PMETHIECKOE 3HAUCHHE.

JTomro rmapoB HedTH (Cs.:) B ra30BOM CMECH PEKOMEHIYETCS ONPEAEATh KaK
cpegHeapuPMETHUIECKYIO BEJIWYUHY BCEX OIpPENCNIeHHH 3a BpeMs 3alOJIHCHHS
pe3epByapa.

BenuuuHy oTepb HEQTH PEKOMEHAYETCSA pacCYUTHIBATh 10 (popmyne (6.3.)

1 NeJIMTh Ha Maccy MOCTYIHBIIEN B pe3epByap He)TH 32 BpeMsI U3MEPEHUS.
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Bce naHHble 3KCIIEPUMEHTOB U XapaKTEPUCTUKHA pe3epByapa (pa3Mepbl, THIT
NBIXaTEIbHOW apMaTyphl, MECTO B TEXHOJIOTHYECKOM LHKJIE) PEKOMEHIyeTCs
3aHOCHUTB B XypHaJl HaOIIOAEHUH.

[Ipu ocHallieHHH pe3epBYyapHBIX EMKOCTEH CHCTEeMaMH YJIaBJIHBaHUA JIETKAX
bpakimin (YJI®D) pacueTHas BelIMYMHA TIOTEph HEPTH YMHOXKAETCI HA
Ko3(hPHULHEHT, ONpeAECICHHEIM B COOTBETCTBUM C METOOUKOM OmpeneieHus
3} (PEKTUBHOCTH IPUMEHEHUS CHUCTEM YIIaBJIUBAHUS JIETKUX (Mpakuuid HEDTH U3
pe3epByapoB.

IIpp  oOcHameHUM  pe3epBYapHBIX €MKOCTeH  rasoypaBHUTEIbHBIMH
CHCTEMaMH pacyeTHas BEJIUYMHA IOTEPh HEPTU YMHOXKAETCI Ha KOO(PDHUIIUEHT
paBHbIH Ko3(pduuueHTy 3(Q¢GeKTUBHOCTH pabOThl CHCTEMBI, OTpPaXeHHBIH B
[1aCIOpTE HUJIH NPOCKTHOH JOKYMEHTALUHA Ha e€ YCTPOUCTBO.

[Topsimok mNpoBedeHUS U3MEPECHUN PEKOMEHIYETCS IMPOBOAUTH CIEAYIOLIHUM
o0pa3oM:

6.2.1. PeructpupyeTcs B XXypHasie HaOIOACHU, B KOTOPOM YKa3bIBACTCS:

1aTa IpoBeIeHUs UCIIBITAHUM U1 HOMED pe3epByapa;

THII pe3epByapa;

[OJTHEIN 06beM pe3epByapa (C y4eToM 06BeMa MO KPOBIeit), M ;

BBICOTA pe3epByapa, M;

oUaMeTp pe3epByapa, M;

THIIOpa3Mephl AbIXaTEIbHBIX KJIAIIAHOB U UX KOJIMYECTBO, UIT.;

3aI10JIHEHUE - OIIOPOKHEHUE pe3epBYyapa;

fata U OpoNo/DKHTEIBHOCTh IMpeAbIAyLIel OTKaYKu HEPTH U3 pe3epByapa,
qac.;

BpeMs IIPOCTOS pe3epByapa ¢ OCTaTKOM, 4ac.

6.2.2. OmnpegenseTrcs HaYaJIbHBIA YpPOBEHb HePTH B pe3epByape
[TIOBEPEHHEIMH B YCTAHOBJIEHHOM IIOPAZIKE CPEACTBAMHU H3MEPECHU.

6.2.3. IIpoObI ra3oBoi CMECH aHAIU3UPYIOTCA B 1A0OPATOPHBIX YCIOBUIX HA

omnpeneleHne o0beMHOI0 cofepkanue rnapos HePptH (Cs,) B Hell, a cpenHss rpoda

aHAJTA3UPYETCS Ha YIJICBOMAOPOAHBIN COCTaB I OIIpEAeICHUS IUIOTHOCTH IAapoOB
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He(TH.
6.2.4. Temneparypa BO3/1yXa U3MEpPSIeTCA TEPMOMETPOM
METEOPOJIOTNUYECKHUM.
6.2.5. ATMochepHOe AaBeHHe U3MEPAETCA 0apOMETPOM-aHEPOHIOM.
6.2.6. QUKCUpyeTCd BpeMs Hadajia 3aKadyku HeQTH B pe3epByap.
6.2.7. OukcupyeTcss BpeMs TOCTHXEHHSA KOHEYHOI'0 YPOBHS 3alOJIHEHUS
pe3epByapa HEDTHIO.
6.2.8. B KoHlUE 3amoiiHeHUs pe3epByapa, 3a 10-20 MUHYT OO KOHEUHOTIO
YPOBHS B3JIMBa, IPOU3BOASATCS:
U3MEpEHUS TEMIIEPATYP U aTMOC(EPHOro JaBJICHUS,
oTOOPBHI IIPO0O;
bUKCUpYETCH BpeMst JOCTH)XXEHHS KOHEYHOT'O YPOBHAI.
6.2.9. M3 monBosiero Tpyoonposoa B Ipolecce HATIOJIHEHUsI pe3epByapa
B J1000€e BpeMsa oTOupaeTrcsa mpobda HedTH IS NOCIEAYIOINEro OIpeleeHUs ee
razoBoro ¢akropa npu abcomoTHoMm aasieHuu (0,105 MIla) u Temmeparype
HedTH, IIOCTYHAKIUEHd B pe3epByap, €€ YIVIEBOLOPOAHOTO H (PPaKLHOHHOIO
COCTaBa, IMIIOTHOCTH.

6.2.10. BeraucneHHbIe IOTEPH, OTHOCAIIMECS K Macce HE(TH 3aKa4yaHHOM B

pe3epByap BHEIPAXKAIOTCS B KI/T.
6.2.11. B xxypHan HaOJIIOASHUM 3aHOCAT JlaHHbIE pEerUCTpPalli [TOKa3aTeICH:

YpOBHS HEQTH B pe3epByape (HayajlbHbI, KOHEUHBIH );

BpeMs 3aI10JIHEHUS;

o0bpeMa 3aKadeHHOHM HE(PTH B pe3epByap, M;

oObeMHass n0Jd VIJIEBOAOPOJAOB B TIa30BOM MpOCTPAaHCTBE pe3epByapa,
COOTBETCTBYIONIAass YpOBHIO (HaJ ypoBHEM HedTH, B CEpeluHE TIa30BOI0
POCTPAHCTBA, Y KpPOBIIH) %o;

cBeZieHHs 00 oTOOpe NMpoO MapoBO3AYILIHOW CMECH Ha aHAJIU3 YIJIEBOLOPOLHOIO

COCTaBa;

TEMIIEpaTypa B ra30BOM IIPOCTPAHCTBE pe3epByapa, COOTBETCTBYIOIAs YPOBHIO

HedpTH (HaZ YpoBHEM He(@TH, B CepeAHHE ra3oBOrO IHpPOCTPaHCTBA, Yy
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KpOBIH), C;
Temrieparypa HedptH Ha riIyouHe 0,05 M OT MNOBEPXHOCTH CBOOOIHOM
MOBEPXHOCTH, °C;
TeMIIEpaTypa OKpyXKarolero Bo3ayxa, °C;
aTMoc(epHoe naBiieHue, klla;
cBegecHus 00 oTOope npobd HedTH;
BBIIIKCKA K3 BaxTOBOIO >XXypHala (IUIOTHOCT, HeDTH MpH TeMIepaType
epeKavku), Kr/M" .

6.2.12. Oprasusaiys ¥ NpOBEACHUE UCCIIENOBAHUNA 0POPMIIIETCS aKTOM.

6.3. Metoa onpeaesieHus NoTepb HE(PTH OT UCMIAPEHHS NPH ONbITHOM
IKCIVIYATALIHH CKBAXKUH

Meton omnpeneneHuss IOTEP, HEPTU OT HMCHOAPECHHA IIPH  OIBITHOMU
JKCIIJIyaTallud CKBaXHUH pPEKOMEHAYETCS TIIPUMEHATH MPU YCIOBUM HAITAYHA
COrJIACOBAHHOW U YTBEPXKIACHHOM B YCTAHOBIIEHHOM TIOPSAKE ITPOEKTHOM
NOKYMEHTALMM, IMPEayCMaTPUBAIOIIEH CXXUraHue AOOBIBAEMOIO IIOIIYTHOTO
HeTIHOro raza Ha (paxkeJIbHOM YCTAHOBKE U OCHAIEHUS HUX CUYETYHMKAMH YydeTa
C)KHIraeMoro IOMyTHOrO HEMTIHOIO rasa.

B rnpunoxenun 1 K HacTosmmuM MeTOOHMYECKMM PEeKOMEHOAIUSIM
NpeAcTaBIeHa IIpUMEpHass cxemMa OOyCTpOHCTBa OJUHOYHOM J00OBIBaroLICH
CKBa)KMHEI JIJIsi 00eciedeHUs1 BbIBO3a HEQTH aBTOLMCTEPHAMH, OTKAQ4YKH HE(MTH IO
TpyOONmpOBOAY U MPOBEAECHUS UCCIICIOBaHUMU.

B kadecTBe ajbTEepHATHBBI OOYCTpOMCTBA JOOBIBAIOIMIEH CKBa)XXMHBI MJIs
oOecrieyeHHs 3aMEPOB COIJIACHO INPHIOXKEHHUIO | K HacTodmmuM MeToaudecKuM
pPEKOMEHIAIINAM MOXET MCIIOJIB30BAaThCs 3aMepHas MOOMIIBHAs ycTaHOBKa (3MY),
npeqHa3Ha4Ye€HHasd Q1 UW3MEpPEeHHHl B aBTOMATHYECKOM M pPYYHOM pexumax
KOJIMYeCTBa AOOBIBAEMBIX >XHUAKOCTH M HE(QTIHOrO rasza, C IOTPEIIHOCTHIO HE

oonee + 2,5 %.

Ha cxeMe MOXHO BBIACINTh KOHKPETHBIE HMCTOYHHUKH IIOTEPHh HePTH

COTJIACHO NPHJIOKEHHIO 1 K HacToAIMM MeToau4eCKUM PeKOMEHIALIUSIM:
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— IOTEPH HEPTH OT UCIApEeHUS B HEPYTIHOM (IIOIMYTHRIM) ra3 Ha BBEIXOJE H3

3aMEPHOro 1aTpyOKa ¢ KOHUEBOH U3MEPUTEIILHOMU nuadparmoit (1);

— [OTepH HEPTH OT YHOCa KalejJpbHOM HEe(MTH MOTOKOM He()TIHOro
(IIOMYTHOT'O) ra3a Ha BBIXOAE H3 3aMEPHOro marpybka ¢ KOHIIEBOH AMadparmMomn
(1);

— NOTEPH HEPTHU OT YHOCA KAIleJIbHOM HEMTH IIOTOKOM APEHAXHOU BOJEI U3

IBYXKaMepHOro MmepHuka (7);

— [OTepU HePTH OT HCHAPEHHUsS IHPH OTKPRITOM CHCTEME HajluBa B

aBTOLIMCTEPHEI Ha 3cTakane (11);

— MOTepH He(THU OT UCHApPEHUS B HEMTSIHOU (IIOIYTHBINA) ra3 IIpU CIIUBO-

HaJTMBHBIX OIlepaIiisIX U XpaHEHUH B EMKOCTIX I coopa HedTH (9).

[loTepy HedTH OT UCIIApEeHHUsI IPU CKUTAHUM HEMTSHOroO (IOIYTHOrO) rasa

PEKOMEHAYETCS PaCCYHATHIBATE MO CIACAYIOLIEH QopMyIJie:

Gue = Qpr - (32200ics + 345795 +4.040Cs, ), (6.4.)
rae:

q,. — IoTepd HeMTH IIpH CXHraHUM He(PTIHOTrO (MOMYyTHOI'0) rasa Ha

dakene, Kr/CyT;

o7 — CYTOYHBIA O0BEM COXOKEHHOro He(TAHOro (IOIyTHOIO) rasa,

[IpUBEACHHBIN K HOpMajbHBIM yclIoBUSIM (masineHue 101,325 klla, Temmeparypa
273,15 K), M [CYT;

pee — obbeMHas OOJIS H30IeHTaHa B He(TSHOM (IIOITyTHOM ) Ta3e;

@los — O0ObBeMHas IOJiI HOPMAJIBHOIO IeHTaHa B HE(TIHOM (IIOIyTHOM)

raze;

Oos, — OOBEMHAs A0JI1 IapoB He(PTH TsDKEIEe IIEHTaHOB B HE(PTIHOM

(momyTHOM ) rase.

OOBeMHBIE NOJHM IAPOB «KUAKUX» YIJIEBOAOPOJOB HE(PTH B HEDTIHOM

(HOIIyTHOM) rase PEKOMEHTYETCS ONPECIIATE 110 pe3yJibTaTaM

XpoMaTtorpaduiyecKux aHaJIU30B COCTaBa HE(TIHOro rada He MEHEE YEM IO TPEM

npobaM ¢ HHTEpBAJIOM 0TOOpa nMpod He MeHee 1 — 2-xX 4yacoB. Temneparypa npob
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HeTSIHOro (IOIIYTHOrO) rasa, MoJaBaeMbIX Ha aHAIM3 B XpoMarorpad mokHa
OBITH HE HHXKE, YeM TEMIIepaTypa B He()TEra30BOM CeIapaTope.

Inss orbopa npod HedTIHOro (IIOMYTHOrO) raza KpoOMe CTEeKJISIHHBIX
IpOOOOTOOPHUKOB MOXHO IIPUMEHSATH METAJIMYEeCKHUe, MpeACcTaBIAIOIIHe COOOMH
[IyCTOTEJbIE CTaJbHblE LMUIAHIPHI, JHUIIA KOTOPBIX CHAOXXEHEI ¢ 00eHX CTOpPOH
UTOJbYaThIMH BEHTHIISIMH.

[Ip0O0OTOOPHUK COEOMHSIOT CO IITYLIEPOM, U3 KOTOPOro OoTOHpaeTcs ras
ISl aHajiv3a C I[IOMOINBI MEOHOM HIM JIATYHHOH TPYOKHM C KOHYCHBIMHU
HUIIECISIMA U HakUIHBIMH TraiikamMu. llepen 3amosHeHHeM HpoOOOTOOPHUKOB
AHAJIM3UPYEMBIM Ta30M HX HEOOXOOUMO OCBOOOAUTH OT IPEABIAYINEH MIpPOOEI,

[IPOMBITE OC€H3MHOM, €CJIA OHU COJEPXKAIM TsXKeNIble HEePTEIPOLYKTHI, HPOAYThH
CKaTbIM BO3AYXOM [0 IIOJIHOI'O YyHAajieHWs I1apoB O€H3WHA M MCIIBITAaTh Ha

FEPMETUYHOCTh, Ta30METphl C BOJHBIM 3aTBOPOM 3aIllOJHHUTh HACBIIEHHEIM
pacTBOpPOM IIOBape€HHOW cojyu. JlIsi HaCBIIEHHS pacTBOpa IIOBAPEHHOM COJIH
AHAIIU3UPYEMBIM Ta30M 3allOJIHAIOT ra3oMeTp INpUMEpPHO Ha 1/3 ero oOnema H
OCTaBJISIOT HA CYTKH, [IEPUOIUYECKU BCTPSAXUBASI.

He pexomeHayeTcs oTOHpaTh IpOOBI ra30B Pa3jIMYHOIO COCTaBa B Ia30METP
C OIHUM H TEM XE€ PacTBOPOM IMOBAPEHHOM COJIM, YTOOBI HE 3arpsa3HATH MHpoOy
YIJI€BOAOPOAAMH, BRIAEIUBIIUMHUCS U3 pacTBOpA.

3aMep  KOJIMYEeCTBa  COXOKEHHOro  He(dTSHOro  (IIOIIyTHOrO)  rasa

PEKOMEHIYETCS  OCYIUECTBISATH CPEIACTBAMH  H3MEPEHHS M 3aMEpPHBIMHU

YCTPOHUCTBaMH.

OOHOBPEMEHHO ¢ 3aMEpOM  KOJIMUECTBA COMOKEHHOTO  HE(TSHOIO

(IOMMYyTHOroO) ra3za pPEeKOMEHAYeTCA IIPOM3BOAWTEH 3aMep AeOuTa CKBa)XXUHEI II0
HepTH U Boje. Tak Kak pasrasupoBaHHe J00BIBAEMOM HEMTU MOPOUCXOIMUT

[IPAKTUYECKU OO aTMOC(HEPHOIO JaBJICHUA, TO MAKCUMAIBLHO BO3MOXXHAA MacCOBas
IOJIS TIOTEPh HEPTHU OT UCMApPEHHs B HeTerazoBoM cenaparope (4), (IIpuiioxeHue

1) MOXXeT OBITH paccUHTaHA IO CIEAYIOIEH hopMyJIe:

HIC _ 100-9,. (6.5.)
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rae:
HIC
Y om — MaccoBasg JOOJI MOTEPs, HEPTU MPH CXKHUTAaHUHM HEPTIHOIO

(IIOIMyTHOTIO) rasa, % macc.;

q,. — Macca mapoB HedTH B cocraBe He(hTAHOro (IIOIMYTHOrO) rasa, Ha

BBIXOJI€¢ U3 HedTerazoBoro cenaparopa (4), Kr/cyT;
O, — Ne6UT CKBaYXUHBI 110 XUIKOCTH, M /CYT;

p, — INIOTHOCT HEMTH, KI/M’;

9° — oObeMHas Jfois TOIYTHOH IUIACTOBOM BOJBI B JKHUIKOCTH,

NOCTyHarwlled u3 cernaparopa — Tpamna (4), (mpuioxeHue 1) B ABYXKaMEpHBIH

MepHUK (7), (Ipunoxenue 1).

7. PexoMeHJa MU N0 0OTOOPY U NOATOTOBKE K aHAJU3Y NPOO
HedTU H TPo0 ra3oBoH CMeCH

7.1. IIpoGsr HeGTH pexkoMeHayeTcs oTOupathk o 'OCT 2517 «Hedts U
He(TenpoayKTel. Metonsl otbopa nmpod» B npodootdopruku tuna I11'0O, a npoobsr
ra3oBod cMmecH pekomeHayerca otoupars no I'OCT 18917-82 «l'a3 roprouuid
MpUPOAHBIN. MeTonsl 0TOOpa Ipody.

7.2. OTO0Op M MOAroTOBKA K aHAIU3y NMpo0 HePTH U Ipod razoBOHl CMecH

OCYILECTBIISIETCS B COOTBETCTBUU ¢ TPEOOBAHUAMHU HOPMATUBHAIX JOKYMEHTOB.

8. PexomMenaanuy nmo opraHu3anii HCCJIeI0BAHNH AJ1 onpeaeseHHs
TeXHOJOTHYeCKHX I0TEPb HePTH

8.1. PexoMmeHOyeTCs NPOBONUTH aHaANH3 ACHCTBYIOIIUX CUCTEM cOopa U
[MOATOTOBKM MPOAYKIMH CKBOKHH MECTOPOXKICHHA B LEIIX BBIIBICHHUA
UCTOYHUKOB NOTEPh HEPTHU U paACIIpeACIICHUS X 110 BUIAM.

8.2. Tlo IpOEKTHLIM TEXHOJIOTHYECKHM CXeMaM CHCTeM cbopa HedTH,

HePTAHOTO (IIOMYTHOTO) Tra3a M IIONyTHOH BOJBI, IIpOEKTaM OOYyCTpPOWCTBA

MeCTOPOXCIIeHPIf;I OIIPCACIIACTCA KOJIHYCCTBO CCIIAPAIIMOHHBIX Y3J10B, COCTAB HX

00OpydOBaHHA, HaAJIHYME KOMIIPECCOPHBIX CTaHILMM, KOHIEHCATOCOOPHUKOB B



20

ra30COOpPHBIX CETSIX. BBIACHAIOTCS CIIOCOOBI YTHIM3AIMH CMECH KOHOeHcaTa U
He(PTH N3 KOHIEHCATOCOOPHHMKOB M IIPHEMHBIX CernapaTopoB KOMIIPECCOPHBIX
CTaHUUM. EclIM >XUAKOCTH U3 HUX BBIIYBACTCI B aTMOC(EpYy HUIIA CHXKUraercs B
dakenax, TO YCTpPOWCTBa IIpeABApPUTENHLHOr0 OTOOpa Ta3za, He(dTEerasoBhIE

cllapaTophbl HJIM BbIHOCHBLIC TIa30CCIIapaTOpbl ABJIAIOTCA HCTOYHHKAMH IIOTCPb

KareJbHOH He(TH OT YHOCA Ia30M.

8.3. Omnpenensercd KOJHUYECTBO YCTAHOBOK IIPEABAPUTEIILHOIO cbOpoca
NOIYTHBIX IIJIACTOBBIX BOJ, MECTa HX PacCIOJOXKECHUS U aHaAIU3UPYETCH
TEXHOJIOTHUS IIOATOTOBKH ILIACTOBOM BOJBI IS BO3MOXKHOW YTHJIIH3ALUU €€ B
CUCTEME IOAACPKAHUS TUIACTOBOTO JaBJICHUS.

8.4. Onpenensaercs KOJIUYECTBO JOXHUMHBIX HAaCOCHBIX CTAaHIMU, MECTa HX
PACIOJIOXKEHMSI, THUIBI U KOJIMYECTBO HACOCOB U APEHAXHBIX €EMKOCTEHM Ha KaXXIOU
NOKUMHOM HACOCHOHU CTaHI[HH.

8.5. Onpenensercsa KOJIHYECTBO LIEHTPAIbHBIX ITYHKTOB cOOpa HEDTH U rasa,
IPUHAJIEKHOCTh KaXIOro LIEHTPaJbHOT'O NyHKTa cOopa HeMTH M rasa, MecTa
pacnoyioxkeHusi. Ha kaXIooM [eHTpaJbHOM IIYHKTe cOopa HedTH U rasza
PEKOMEHIYETCA YCTAHABIUBAThE B COOTBETCTBHHU C IIPOCKTHBIM PEIIIEHUEM CTEIICHb
YTHINH3alUd He(TIHOro (IOIMYyTHOrO) rasa BTOPOHM H IOCJIEAYFOILMX CTyIIE€HEH
ceriapanii He(MTH, XUIKOM (a3sl U3 KOHAEHCATOCOOPHUKOB © IPUEMHBIX
cernapaTopoB KOMIIPECCOPHBIX CTaHIUM. Kcxonms u3 MmonydeHHOM HHQOpMAIIHH,
PEKOMEHAYETCS MPUHUMAThH PEHIEHHE — SBIISIOTCS JIM He@TerasoBbi€ CenapaTopkl
MCTOYHHKAMU MOTEPL HEDTHU OT YHOCA ra3oM.

8.6. TexHOIOrHYeCcKHe pe3epByapbl MOIYT 3KCIJIYaTHPOBATHCS B pEXHUME
NUHAMHUYECKOT0 OTCTOS He(TH, KOraa He(PTh C OCTATOYHBIM COJCP KaHHUEM BOJBI C
YCTAHOBOK IMOJTIOTOBKH IIOCTYNIa€T B HIDKHIOKO YacTh TEXHOJIOTHYECKOIO
pe3epByapa, a 4epes3 CTOSK C BepXHEro YPOBHS MEPETEKAET B TOBAPHBIN pe3epByap.

8.7. OTCTOMHUKYU WU pe3epBYaphl 11 OYUCTKH U NOATOTOBKHM CTOYHBIX BOJI

Ha LEHTPAIBHOM IIYHKTE cOopa He(TH U Trasa SBIAIOTCA UCTOYHHKAMH IIOTEPH

HeTH OT YHOCA CTOYHBIMH BOJAaMH, ITOCTYHAIOIIMMHU B CHCTEMY IIOOAEpP KaHMS

IJIACTOBOTIO IaBJICHU.
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3.8. B UTOre mpoOBEACHHOI0 aHalk3a PEKOMEHIYETCS COCTaBIIAThH TaOJIHUILY,
[IPEOCTABJISIOIIYIO PACIpPENEIEHNUE BBIABIEHHBIX UCTOYHUKOB IO BHIAM IOTEPS:
(rpada) HaMMEHOBaHME BHUIA IOTEPh, (I'pada) KOJIHMYECTBO HCTOYHUKOB, (rpada)

MCECTO PACITIOJIOXXKCHMA MCTOYHHUKA.

8.9. McxonHble NaHHBIE IS pacueTa BEIIMYUHBI TEXHOJIOIMYECKUX ITOTEPD
HE(THU U3 BBISIBJIEHHBIX UCTOYHHUKOB IIOTEPh YACTHYHO ONIPEHCISIOTCS HaHHBIMU
HEPTENPOMBICIIOBEIX  CIIyXKO0,  HemocTarolHe  AaHHbIE  (KOHLCHTpALUS
YIJIEBOLOPOLOB, TEMIEparypa B TIa30BOM IPOCTPAHCTBE  pPE3EPBYApPOB,
YyIJI€BOAOPOAHBIE COCTaBbl HE(YTH U rasa, AaBJICHUE HACHIIIECHHBIX [1apOB HEPTH U
Ip.) PEKOMEHOYETCS OIIPEACIISITh IKCIIEPUMEHTAIIBHO.

3.10. IIpu 1iaHUpOBaHHUU SKCIECPUMEHTOB PEKOMEHAYETCS HCXOOUTH M3
TOT'0, YTO MOTEPH HEMTHU OT UCIIAPECHUS €CTh CIydyailHas BEeJIW4YHHAa, 3aBUCAIIAS OT
CE€30HHOI0 KojiebaHUsl TEMIIEPATYPEI BO3yXa U IPYTUX CIIyHYalHBIX (PaKTOPOB.

JIsi obecrieueHUss OTHOCUTENILHON CPEIHEKBAAPATUYHOU MOTPELIHOCTH B
OIIPEACNECHUH I'OAOBEIX MOTEPh HEPTHU OT UCIIAPECHUSA PEKOMEHAYETCS ONpPEHENATh
IOTEpU HEMTH B BECEHHE-JIETHUM TII€PHON M OCEHHE-3UMHHMHU IIEpUOT C
KOJIMYECTBOM OIIPCACICHUN IOTEePh B KaXJIOM HE MEHee TpexX, TO €CTh [ABE
BBIOOPKY CIIy4allHOM BEJIUYUHEI [10 TPU HAOIIONCHUSA B KAXIOM.

JlomyckaeTcs pacCUUTHIBATEL IIOTEPH HEPTHU B MEPHOL, COOTBETCTBYIOLIUH
CPEOHErOJOBOU TEMIIEpATYpE OKpPYXKAKIEW Ccpeabl, U TI[IpU YCIOBUH, YTO
TeMIiepaTypa He(pTerasoBONIHOH CMeCH B MecTax oOOpa3oBaHHS IIOTEPh HE
MEHSETCSI B TEUECHHE I'OJ1A.

38.11. BenuuumHy norepp HehpTH OT HCHAPEHUS 324 TOL PEKOMEHOYETCS
OIPEOEHATh KaK CYMMY MNOTEPH 3a BECEHHE-JIETHUNH U OCEHHE~3UMHUU EPUOLBI.

[Ipu mocrosuuHoii Temmepartype (£5°C) B TedeHHe roga B pe3epByapax B
ONpENECIIEHUU II0TEPh B BECEHHE-JICTHUW ¥ OCCHHE-3UMHUU IIEPUOABI HET
HEeOOXOOUMOCTH. B 3TOM cilydyae IOmyCKaeTcsl pacCYMThIBaTh IOTEPU HEPTHU B
[IEPUOM, COOTBETCTBYIOIIUNA CPEAHETON0OBON TEMIIEpaType OKPYKAKOIIEH CPebl, U
[IpU YCIOBUH, YTO TeMIlepaTypa He(dTerazoBOAsSHON CMeCH B MecTax 00pa30BaHUs

[IOTEPHh HE MEHSETCS B TEUYECHHUE IOJa.
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[Ipunoxenue 1

K MeTogu4eCKUM PEKOMEHIALIUAM I10 OIIpeaeIeHUIO
OTEPb HEDTH ITPpU JOOBIUE, TEXHOJOTHUECKH CBI3aHHBIX
C IIPUHATON CXEMOM U TEXHOJIOTHEH pa3padbOTKH

1 00yCTpO#CTBA MECTOPOXKICHHIH

IIpumepHas cxeMa 000pyA0BaHHUSH OAHHOYHOH J00bIBaAIOINEH CKBAXKHHBI
NJisl o0ecneY4eHus BLIB03a HePTH aBTOUMCTEpPHAMH, OTKAYKH HedTH Nno
TPYOONpoBOAY M NPOBEACHHUSA HCCIEI0BaAHHUMH

Cnyck Boab!

B oy
L <
o)

7

] — 3aMepHbIH MAaTpYOOK C KOHIIEBOM AuadparMoi,

2 — nudmanometp tuna «Canpup-22-Ex-M-J11»;

3 — peryJiATop JaBJICHNU,

4 — HedTera3zoBbid cenaparTop (BepTukaibHbli Tuna T1B);
5 — perynaTop ypOBHS;

6 — TPEeXXOA0BOM KpaH-MEPEKIIOYaTEINb;

7 — IBYyXKaME€pHBIH MEPHUK;

8 — HacocC JJ19 OTKA4YKH HE(PTH U3 MEPHHUKA;

O — EMKOCTH 1151 cOopa JOOBITON HEPTH;

10 — Hacoc A8 OTKA4YKH HE(PTH B TPyOOIIPOBO;

11 —3cTakaga oy HaJIUBa aBTOLHMCTEPH.
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IIpunoxeHue 2
K MeroauueckuM peKOMEHIAlUAM I10 ONpPEACICHUIO
OTEPh HEPTHU NPH AOOBIYE, TEXHOJOTHYECKH CBSA3aHHEIX
C IIPUHATOU CXEMOU U TEXHOJIOTHEHN pa3paboTKHU
1 00yCTpONCTBa MECTOPOXKICHUH

IIpumep npeacTaB/ieHH KOMIIOHEHTHOIO COCTaBa Jo0ObIBaeMol HedTH

KOMIMOHEHTHBIN COCTAB

Al

il —

.

1)

) MouJsipHast 104 MaccoBas 104 MopHas ITpume-
K | KOMIIOHEHTA B KOMIIOHEHTA B Macca, M, —
OMHOREHT He(TerazoBo He(Tera3oBoi I/MOJIB
cMecH, N, CMECH, VY,
1 AzoT, (;) - 28 ]
L — ] Heyrne-
2 Ceposopopoun, (H,S) 34 BOJIOPOHEIE
| 3 I[HBKCH,[[ yraepoaa, (CO,) o 0 0 a4 | rasbl
4 MeraH, (CH:S ) 16 | "
— — ! —
5 9T&H, (CgH,g) 30
6 Ilponan, (C3;Hj) L e ) 44 |
R . . _ YrneBono-
| 7 U30-0yTaH, I POIHBIE
58 |
(i C4H 0) FEH
| — S S ]
| 8 Hopm-OyTan,
58
(n C,H}p) -l
9 H30-neHTaH, o
72
(i CsH 3)
— _ AKuaxue
10 Hopm-TieHTaH,
| 72
(n CsH ;) | l
11 YK rexcansr, (YKCy) S ‘1 87 — 96" ]
12 VK renTanb, ] | Xuaxue
?V pakumu
(YKC) HEeDTH
13 VK OKTaHbl+ BBICIIHE (OCTZ’EJK) 1)
- B N Faso- |
oOrITOE YIIIEeBOAOPOAHOE ChIPHE J' 1,00 1,00 ? KHIKOCTHAS
| cmech

— 3aBUCHUT OT PU3UKO-XUMHUECKHX CBOACTB 100BIBAEMOTO YIIEBOJAOPOIHOTO CHIPhA (HEQTH).




MHHHCTEPCTBO JHEPreTHKH
Poccunickon Denepanum

(MunsHepro Poccun)

IIPUKAS3

r. Mockgra

OO0 yTBepxkaeHnn MeTognuecKUX peKoOMeHauu A
10 onpeaeeHHI0 TEXHOJOTHYECKHX NoTepb HepTH NpH A00bIYeE,
TEXHOJIOTHYECKH CBA3AHHDbIX C NPHHATOH CXEMOH H TEXHOJIOrHeH pa3padoTku
H 00yCTpPONCTBA MECTOPOXKIACHUH

Ha ocHoBanun Ilonoxenus o MUHHCTEPCTBE SHEPreTUKU Poccurickon
Denepanuy, YTBEpPXKIAEHHOIO mnocTtaHoBiaeHueM llpaBurensciBa PoCCHUCKON
®enepanun ot 28 mag 2008 r. Ne 400 (CoOpanue 3aKkoHOmaTenbcTBa POCCHMCKON

Denepanmu, 2008, No 22, cr. 2577; Ne 42, ct. 4825; Ne 46, ct. 5337; 2009, Neo 3,

cT.378), Ip UK a3kl Balo:

1. VYrBepaute npunaraeMele MeTOOUYECKHE PEKOMEHIAIUN I10
ONpeACIeHHIO TEeXHOJIOTHYECKUX IOTEePh HEPTH IHpU O00BIYE, TEXHOJIOTUYECKU
CBSI3aHHBEIX C IIPUHATOM CXEMOM M TEXHOJOTHEH pa3pabOTKH U O0YyCTPOMCTBA
MECTOPOXICHHH.

2. ITlpu3HaTte yTpaTuBIUMMH CHIIy HMHCTPYKIHMIO 1O HOPMUPOBAHUIO
TEXHOJIOTHYECKUX MOTEPh HEMTH Ha HePTerazofoOBIBAIOUINX MPEAIIPUITUIX
HEDTIHBIX KoMmanuKd Poccuiickon @Penepanmyd, YTBEPXKIACHHYIO IIEPBBIM

3aMecTuTeNeM MuHHUcTpa ToOILUIMBA M DHepreTtuku Poccuitckon Penepaiuu

B.W. Orrom 16 uronsa 1997 r. (PJ1 153-39-018-97) u Metoaudeckue yka3aHUS I10

OLIPENETEHUIO TEXHOJOTHYECKUX II0Teph HE(MPTH Ha NPEANPHUITHAX HEe(PTIHBIX



koMInanu Poccuiickon Penepanuu, YTBEPXKICHHYXO IIEPBBIM 3aMECTHTEIIEM

MunucTpa TorumBa ¥ 3HepreTuku Poccurickon @eneparuu B.KM. OtroMm 16 urons
1997 r. (P11 153-39-019-97).

3. KoHTpOIIb 32 HCIIOTHEHUEM HACTOSIIUETO MpHKa3a OCTaBJIAIO 3a COOOH.

C.N.IlImatko

JlenapTaMeHT rocyaapcTBEHHON HOPMATUBHO-TEXHUUECKON MOJTHTHKH,
AHepro3ppexTuBHOCTH U 3Konoruu 8 T3K

CasuHoB A E.

631-87-53



