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YHl/lBepcaJ]beIe KOMIIETCHIMH BBIMNYCKHUKOB U HHAUKATOPBI UX TOCTUHKCHUSHA

Karteropus komnereHumii

Ko u HauMeHOBaHHE KOMIETEHIIHT

MHI["K&TOPLI JAOCTHKCHUS KOMIIETCHIUHN

CucremHoe u KPUTHYCCKOE MBIIJICHUE

YK(V)-1. CiocobeH oCyIecTBISTh MTOMCK, KPUTHUECKHIIA aHATN3
U CUHTe3 UH(DOPMAIIH, TPUMEHSATh CHCTEMHBIN MOIXO/T ISt

peUICHM NOCTABJICHHBIX 3a/1a4

N.YK(Y)-1.1. Ananuzupyer 3a1a4y, BbIICISIS ¢ 0a30BbIe COCTABIISIFOIINC

. YK(V)-1.2 OcymecTBisieT MONUCK, BBIACISAET U pAaHXKHAPyeT HHYOPMAIHIO Ha
OCHOBE CHCTEMHOTO TOJIX0/Ia U METO0B MO3HAHHS I PEIIeHHUs 3a/1a4 10

Ppa3jiMIHbIM THUIIaM 3alIpOCOB

N.YK(Y)-1.3 O60CHOBBIBAaET BHIBOBI, MHTEPIIPETAIUH U OLECHKH O HAYYHBIX
UCCIICIOBAHUSX, ITyOIMKALUAX U T.JL., HA OCHOBE KpUTEPUEB U 6a30BbIX METOIOB

apryMeHTanun

N.YK(Y)-1.4 Asanu3upyet 1 KOHTEKCTHO 0OpabaThIBaeT HHPOPMAIHIO IS
peLICHHs TOCTAaBICHHBIX 33/1a4 ¢ ()OPMHUPOBAHUEM COOCTBEHHBIX MHEHUH
CY’KIEHHH; IpeIaraeT BapHaHThl PeIICHNS 3a/1aull, aHAJIM3UPYeT BO3MOXKHBIC

HOCJICACTBUA UX UCIIOJb30BAHUA

N.YK(Y)-1.5 Aranusupyer IyTH peleHus npobiaeM MUPOBO33PEHYECKOTrO,
HpPABCTBEHHOT'O ¥ TMYHOCTHOTO XapaKTep Ha OCHOBE MCIIOIB30BAHMS OCHOBHBIX
(bunocodckux uei U KaTeropyit B uX HCTOPUYECKOM Pa3BUTHH M COLIUAIBHO-

KyJbTYpHOM KOHTEKCTE

PazpaboTka 1 peanu3anus IpOSKTOB

YK(V)-2. CnocobeH onpenensaTs Kpyr 3a7ad B paMKax
MIOCTaBJICHHO 1€/ U BHIOUPATh ONTUMAJIBHBIE CIOCOOBI HX
peLIeHys1, NCXOMs U3 ACHCTBYIONIINX MPaBOBBIX HOPM,

HMEIOIUXCS PECYPCOB U OTPAaHUIEHHIA

N.YK(Y)-2.1. ®opmynupyet mpobiieMy, pelieHre KOTOPOI HAPSMYIO CBS3aHO C

JOCTHIXKCHHUEM LICJIN MPOCKTa

N.YK(Y)-2.2. Onpenensiet CBsI3u MEX/y MOCTABICHHBIMHU 3a/JaU4aMy U 0)KUATaEcMbIe

PEe3yNIbTaTHI NX PEIICHHS

N.YK(Y)-2.3. B pamxax nocTaBjIeHHBIX 3aJa4 OIpeesieT UMEIOLIecs pecypehl U

OrpaHU4CHUS, HeﬁCTByIOHIPIe IIPaBOBLIC HOPMBI

N.YK(Y)-2.4. Aranuzupyer miaH-Tpaduk pealn3any MpoeKTa B IeJIOM H
BblGHpaeT OINTHUMAaNbHBIH CHOCO6 PCIICHUA IMOCTAaBJIICHHBIX 3a1a4, UCX0A U3

JEHCTBYIOMNX IIPABOBBIX HOPM U UMEIOIIUXCS PECYPCOB M OTPaHHIECHIH




Kareropusi komnereHumii

Koa n HauMeHOBaHHE KOMIIETEHIHH

HNHIMKATOPHI 10CTHKEHHST KOMIETEH I

N. YK(V)-2.5. KouTponupyeT X0 BBIIOTHEHHS IPOEKTa, KOPPEKTUPYET IIIaH-

l"pa(bI/IK B COOTBETCTBUM C pE3yJIbTaTaMU KOHTPOJIS

Komannnas pabora u 1uaepcTBo

YK(V)-3. CiocobeH oCcyImecTBIATh COIHATEHOES

B3aMMOJICCTBHE U p€ain30BbIBATH CBOIO POJIb B KOMaHIC

N.YK(Y)-3.1. Onpenensier cBOIO poib B KOMaHAE, HCXOS U3 CTPATETHH

COTPYAHHYECTBA JUI JOCTH)KEHHS MOCTABICHHON 1IETH

N.YK(Y)-3.2. ®opMyIHupyeT U YUUTHIBACT B CBOCH JICATEIBHOCTH OCOOCHHOCTH

TIOBECHUA Ipynin n}oneﬁ, BBIZICTICHHBIX B 3aBUCHUMOCTH OT IIOCTAaBJICHHON LIETTH

N.YK(Y)-3.3. AHanuzupyeTr BO3MOXKHbIE IOCIEACTBHS JIUIHBIX JEHCTBUMA U

IJIaHUPYET CBOU I[eﬁCTBHH JUI JOCTUIKCHUS 3aJaHHOI'O pe3yJjibTaTa

N.YK(Y)-3.4. OcymectisieT 00OMeH nHPpOpMaIyeil, 3HAHUSIMH U OIIBITOM C
YICHAMH KOMaH/bIL; apTYMEHTHUPYET CBOXO TOUYKY 3PECHUSI OTHOCUTECIIBHO
HCTIONB30BAaHUS UCH IPYTHX WICHOB KOMAHABI JUIS TOCTI)KEHHUS ITOCTaBICHHON

eau

MN.YK(Y)-3.5. YuacTByeT B KOMaHIHOW paboTe 10 BHIMOJIHEHUIO OPYYSHUIH

Kommynuxkanus

YK(V)-4. CiocoOeH OCyIIECTBIATh JICIOBYI0 KOMMYHHUKAIIHIO B
YCTHOW M MUCBMEHHOM (pOpMax Ha TOCYIapPCTBEHHOM S3BIKE

Poccuiickoii Denepanyiy 1 ”HOCTPAaHHOM(BIX) SI3bIKe(ax)

N.YK(Y)-4.1. BeiOupaet cTUIIb IEI0OBOTO OOIICHNS, B 3aBUCUMOCTH OT SI3bIKa
OOIICHYS, LIEJTU U YCIOBHI MAapTHEPCTBA; aAalTUPYET Pedb, CTUIb OOILICHHS U S3BIK

JKECTOB K CUTYyallUsIM B3aPIMO)Z(eﬁCTBPI§[

N.YK(Y)-4.2. Ocy1ecTBisieT IONCK HeOOX0AUMON HHPOPMAIMH TS PEIICHUS
CTaHIAPTHBIX KOMMYHHKATHBHBIX 33/1a4 HA TOCYAaPCTBEHHOM M HHOCTPaHHOM

SA3BIKaxX

N.YK(VY)-4.3. Bemonaser nepeBox NpodhecCHOHaIbHBIX TEKCTOB ¢ HHOCTPAHHOTO

A3bIKa Ha TOCYAapCTBEHHBII

N.YK(Y)-4.4. BeneT nenoByro MepenucKy Ha rOCyJapCTBEHHOM U HHOCTPAHHOM
SI3BIKAX C YYETOM OCOOCHHOCTEH CTHINCTUKY O(DUIHATIBHBIX i HEODUIIHATBHBIX

MHCEM M COLIMOKYJIBTYPHBIX pa3nuyuii B popMaTe KOPpPEeCHOHICHIINH

N. YK(V)-4.5. Ucnone3yet Aualior Jis COTPYTHHICCTBA B aKaJIEMHUCCKON
KOMMYHHUKAIIH OOIIEHUS C YIETOM JINYHOCTH COOECEHUKOB, HX KOMMYHHKATHBHO-

pedeBoii cTpaTeruy ¥ TAKTUKH, CTENEHN O(QUIMATBHOCTH 00CTaHOBKH; GopMupyeT 1
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Kareropusi komnereHumii

Koa n HauMeHOBaHHE KOMIIETEHIHH

HNHIMKATOPHI 10CTHKEHHST KOMIETEH I

apryMeHTHpYET COOCTBEHHYIO OIIEHKY OCHOBHBIX M€l yUacTHUKOB AMaIora

(Z[I/ICKyCCI/II/I) B COOTBECTCTBUHU C HOTpe6HOCT$[MI/I COBMECTHOM JACATCIBHOCTHU

MexKynbTypHOE B3auMoJIeficTBHE

YK(V)-5. CnocobeH BoCIpHHIMATh MEXXKYIBTYPHOE
pa3HooOpasue 00IIecTBa B COLMAIBHO- HCTOPUYECKOM,

OTUYCCKOM U (bHHOCO(bCKOM KOHTCKCTax

N.YK(Y)-5.1. UnaTepnpeTupyeT uctopuio Poccuu B KOHTEKCTE MHPOBOTO

HCTOPUYECKOTO PA3BUTHUS

N.YK(Y)-5.2. HaxoauT 1 UCTIoNb3yeT NPH COLMATBHOM ¥ PO (HeCCHOHATEHOM
o01IeHnH HHGOPMALIHIO O KYJIbTYPHBIX 0COOCHHOCTSX M TPAAULHUAX Pa3IMYHBIX

COLIMAJIBHBIX I'pYIIII

N.YK(Y)-5.3. YuuTsiBaeT Mpu COIMAITLHOM H IPO(PECCHOHATHHOM OOIICHHUH 110
3aaHHOU TeMe UCTOPUUYECKOE HACIEIHE 1 COIMOKYIBTYPHBIE TPAJUIIMN PA3THIHBIX
COIMAJIBHBIX IPYIII, STHOCOB M KOH(MECCHH, BKITIOYask MHPOBBIC PEJIUTHH,

¢unocodckre U ITHUCCKUE YUCHUS

N. YK(V)-5.4. OcymectBisieT cOop HHGOPMALIUH N0 3aJaHHOM TEME C y4EeTOM
STHOCOB M KOH(eccuii, Hanbosee MUPOKO MPEJACTABICHHBIX B TOYKAX MIPOBEACHUS
HCCIIeJOBaHUH; 000CHOBBIBACT OCOOCHHOCTH MPOCKTHOI H KOMaHIHOMN

JESATENBHOCTH C MPEACTABUTEIAMH JIPYTUX STHOCOB M (MJIM) KOH(eccHit

N.YK(Y)-5.5. [IpunepxuBaeTcst IPUHIUIIOB HEAUCKPHMHUHAIIMOHHOTO
B3aMMOJICHCTBHS MIPH JIMYHOM M MacCOBOM OOIICHHH B LIEJISIX BBITOIHCHUS

npoecCHOHANBHBIX 33/1a4 ¥ YCHJICHHS COLIMAIBHON MHTErpaluu

CamoopraHuzanys 1 caMopa3BHUTHE (B TOM

qHcIe 310pOBbEeCOCPEIKEHNUE)

YK(V)-6. CiocobeH ynpapisiTh CBOUM BPEMEHEM, BBICTPAHBATh
U PEeaM30BBIBATH TPACKTOPHIO CAMOPA3BUTHUSI HA OCHOBE

TIIPUHIUIIOB 06pa30BaHI/IH B TCUCHHUE BCEH JKU3HU

N.YK(Y)-6.1. KoHTpomupyeT KOJINYECTBO BPEMEHH, MOTPAYEHHOTO HA KOHKPETHBIC
BUJIBI ICSITEIHOCTH; BHIPA0AThIBAET HHCTPYMEHTBI M METOMBI YIIPABICHHUSI

BPEMCHEM IIPU BBINIOJIHEHU U KOHKPETHBIX 3a/lad, IIPOCKTOB, ueneﬁ;

N.YK(Y)-6.2. AHanu3upyeT CBOM pecypchl U UX MPEAEIIb! (JINIHOCTHEIE,
CHUTyaTHBHbIE, BDEMEHHBIC H T.1.), [UTS YCIEIITHOTO BBIIOIHEHUS OPYYeHHOM

paboTEI

N.YK(Y)-6.3. HaxoauT u HCTIONB3yeT HCTOYHUKY HOJTydeHUs] JOTIOTHUTEIBHOM

uH(pOpMaNnH U1 HOBBIIIEHHUS YPOBHS OOLINX U MPO(ECCHOHATbHBIX 3HAHUN




Kareropusi komnereHumii

Koa n HauMeHOBaHHE KOMIIETEHIHH

HNHIMKATOPHI 10CTHKEHHST KOMIETEH I

N.YK(Y)-6.4. AHanu3upyeT OCHOBHBIE BO3MOXXHOCTH U HHCTPYMEHTHI
HETIPePBIBHOTO 00pa30BaHus IPUMEHNTEIFHO K COOCTBEHHBIM HHTEpecaM 1
MOTPEOHOCTSIM C YUETOM YCIIOBHH, CPEACTB, INYHOCTHBIX BO3MOXKHOCTEH, 3TAIoB
KapbepPHOr0 POCTa, BPEMEHHOI IIEPCIICKTUBbI Pa3BUTHS AEATEIBHOCTH M TPeOOBaHHI

pBIHKA TpyZa

N.YK(Y)-6.5. Onpenenser 3agaun caMOpa3BUTHUS, LI H IPHOPUTETHI
HpoQecCHOHATBHOTO POCTa; pacHpeeIseT 3a1aul Ha J0JIro-, CpeiHe- U
KpaTKOCPOUYHbIE C 00OCHOBAaHMEM aKTyaTbHOCTH U aHAIN3a PECYPCOB IS UX

BBITIOJTHCHUA

CamoopraHu3anys 1 caMopa3BHUTHE (B TOM

qHcIIe 30pOBbEeCOCPEIKEHNUE)

VYK(V)-7. CrocobeH moaiepKuBaTh JODKHBIN YPOBEHb
(hU3HUECKOI TIOArOTOBIEHHOCTH JIjIsi 00€CTIEYEHHs TIOJTHOLEHHON

COLIMANIBHON U MPO(eCCHOHANBHOMN eI TeIbHOCTH

N.YK(Y)-7.1. Beibupaet 310poBbecOeperaroiue TeXHOIOTHHI TS IO ICPKAHUS

3I0POBOTO 00pa3a KU3HH C YIETOM (PU3NOIOTHIECKUX OCOOCHHOCTEH OpraHu3Ma

N.YK(Y)-7.2. Ilnanupyet cBoe paboyee 1 cBOOOJHOE BpeMS ISl ONTUMAIBHOTO
coveTaHusl (PU3NYECKOH 1 YMCTBEHHOI Harpy3KH 1 00ecIieueHHs

paborocmnocobHOCTH

N.YK(Y)-7.3. CobmogaeT u mponaraniupyeT HOpMBI 310pOBOro 00pasa KU3HH B

Pa3IMIHbIX J)XKU3HCHHBIX CUTyallUsIX U B HpO(beCCPIOHaJ'ILHOﬁ JACATCIIBHOCTH

Bbe3omacHOCTS KU3HEACATEITHEHOCTH

YK(V)-8. CiocobeH co3maBath 1 HOAIEPKUBATH OE30MaCHBIE
YCJIOBUS )KU3HEACATECIIBHOCTH, B TOM YHCJIE€ IIPU BOSHUKHOBEHUU

Ype3BBIYAMHBIX CUTYaAIUH

N. YK(V)-8.1. Aranmm3upyeT GpakTopsl BpeAHOTO BIUSHUS Ha KHU3HEACATEIIEHOCTD
OJIEMEHTOB CpPEbI 00uTaHHUs (TCXHI/IquKHX Cpe€acCTB, TCXHOJOI'HYECKUX MTPOLECCCOB,

MaTepuasoB, 37aHHI U COOPYKEHHH, IPHPOIHBIX H COILMAIBHBIX SIBIICHHIT)

WN.YK(Y)-8.2. UnenTnduuupyer onacHsle U BpeIHbIe GaKTOPHI B pamMax

BBITNIOJTHACMOI'O 3aJaHUA

N.YK(VY)-8.3. Bessisier u ycrpanser npo0iieMbl, CBI3aHHBIE ¢ HAapYIICHUSIMU
TeXHHUKHU 0E30MaCHOCTH Ha pabodeM MeCTe; Pa3bsiACHIET MEPOTIPHUATHS 110

MpeaAOTBpAILLICHUIO '-Ipe3BI>I‘{aI\/'IHLIX CI/ITyaHI/Iﬁ

N.YK(VY)-8.4. PazpscHseT npaBmiIa MOBEACHNS IIPU BO3HUKHOBEHHH UPE3BBIYAiTHBIX
CHUTYyaluii IPHPOAHOTO U TEXHOTEHHOTO MPOUCXO0XKICHHS; OKA3bIBAET NEPBYIO

InoMoulb, y4aCTBYET B BOCCTAHOBUTECIIbHBIX MEPOIIPUATHAX




Kareropusi komnereHumii

Koa n HauMeHOBaHHE KOMIIETEHIHH

HNHIMKATOPHI 10CTHKEHHST KOMIETEH I

I[OHOJIHI/ITCJ'ILHaH KOMIIETCHIIUA

yHUBEpCUTETa

YK(Y)-9. CiocoGeH nposBisTh NpeANPUIMYUBOCTE B
po(heCCHOHATBHOM IS TEFHOCTH, B T.4. B paMKax pa3paboTKu
KOMMEPYECKHU MEPCIEKTUBHOIO MPOIYKTa Ha OCHOBE HAYyYHO-

TEXHUYECKOUN Haeu

N.YK(Y)-9.1. BeisiBnser npobiaeMy, CTaBUT LENb I ONTUMAIBHOTO PEIIeHHs
MpoOJIeMBl, HAXOAUT U PacHpeessieT PeCypChl JUIsl JOCTHKEHHUS eI, ¥ JOCTHraeT
9Ty 11eJb, BOCIPUHHUMAs H3MEHEHHUSI BHEILIHEH cpe/ibl U THOKO pearupys Ha 5TH

HU3MCHCHUA

N.YK(Y)-9.2. PazpabaTbiBaeT KOMMEPYECKH NEPCIEKTUBHBIN IIPOIYKT HA OCHOBE
Hay4YHO-TEXHHYECKOH HIeH U BeJET NPOCKTHYIO IEATEILHOCTD 110 HAIPABICHUIO

podeCcCHOHATBHOM eI TeIbHOCTH

Oo6wmenpogdeccuonalbHble KOMINETEHIUH BbINYCKHUKOB U

HHIUKATOPBI UX TOCTHKCHUS

Kareropusi komnereHumii

Koa u HauMeHOBaHHEe KOMIIETEH U

HNHIMKATOPHI 10CTHKEHHSI KOMIIEeTEeH I

IIpumeHenue GyHIaMEeHTaIbHBIX 3HAHHUI

OIIK(Y)-1. CriocobeH pemaTh 3a7a4u, OTHOCSIIUECS K
npOECCHOHANIBHOM S TEIBHOCTH, IPUMEHSSI METOJIBI
MO/ICJIMPOBaHHs, MATEMaTHYECKOTO aHAJIN3a,

€CTCCTBCHHOHAYYHBIC 06HIeI/IH)KeHCpHI)I€ 3HAaHUA

N.OIIK(Y)-1.1. [IpumMensieT MaTeMaTH4eCKHi anmapar HccieJoBaHus QyHKIHI,
TMHEIHOM anreOpsl, TUQPepeHIINaTPHOTO U HHTETPATBHOTO HCYHUCICHUS, PIAIOB,
i hepeHIMaTbHBIX YPaBHEHUH, TeOpUH (YHKINI KOMIUIEKCHOTO IEPEMEHHOTO B

HH)KeHepHOfI JACATCIIBHOCTHU

N.OIIK(Y)-1.2. IIpuMeHseT MaTeMaTHIECKUI anmnapaT TEOPHU BEPOATHOCTEH U

MaTeMaTHYECKOW CTAaTUCTHKHU B PIH)KeHepHOﬁ JACATCIIBHOCTHU

N.OIIK(Y)-1.3. [leMOHCTpHpYET IMOHUMAaHHE (PH3UIECKHX SBICHUI U IPUMEHSET
3aKOHBI MEXaHHUKH, TEPMOJUHAMUKH, JIEKTPHIECTBA M MAarHETU3Ma, OCHOB ONTHUKH,

KBaHTOBOW MEXaHUKH U aTOMHOM (bl/ISI/IKI/I B PIH)KeHepHOI’I JACATCIIBHOCTHU

N.OIIK(Y)-1.4. [leMOHCTpHpYET IMOHUMAHHAE XUMHIECKHUX IIPOLECCOB M IIPUMEHSET

OCHOBHBIC 3aKOHBI XUMHUH

N.OIIK(Y)-1.5. leMOHCTpUpYET 3HAHUE OCHOB TEOPETHUECKOI MEXaHUKHU, TEOPUU
MEXaHNW3MOB U MAIIIKH, COMPOTHBIICHUS MATEPUAJIOB, IETaJIei MAIHH 1 OCHOB

KOHCTPYHPOBAHUS U NPUMEHSAET UX NPU PELICHUH MPAaKTHIECKHUX 3a1a4




N.OIIK(Y)-1.6. IleMoHCTpHPYET 3HAHWE OCHOBHBIX MTPABUI IOCTPOCHUS U
0(OpMIIEHHS SCKU30B, YEPTEHKEH U CXEM B COOTBETCTBHH C TPEOOBAHUAMHU

CTaHAapTOB

N.OIIK(Y)-1.7. BEIIONHAET 3CKU3BI, YEPTEKH U CXEMBI B COOTBETCTBUH C

Tpe6OBaHl/I${MI/I CTaHAApTOB C UCIIOJB30BAHUEM CPEACTB aBTOMATU3ALU N

TIPOEKTHPOBAHUS
Texaugeckoe OIIK(Y)-2. CriocoOeH y4acTBOBaTh B IPOCKTUPOBAHUH N.OIIK(Y)-2.1. YuactByeT B cbope 1 00paboTKe MePBUYHBIX MaTEPHAIOB MO
HPOEKTHPOBAHHE TEXHHYECKHX 00BEKTOB, CHCTEM M TEXHOJOTHYECKUX MPOLECCOB | 3a/laHUI0 PYKOBOJICTBA MPOSKTHOMN CITY>KOBI
C YYETOM 3KOHOMHMYECKHUX, IKOJIOTHYECKHX, COLIMAIbHBIX U N.OIK(Y)-2.2. AranusupyeT X0ox peaan3anuy TpedoBaHnii pabouero NpoeKxTa npu
JPYTHX OTpaHUYEHHH BBITIOTHEHIH TEXHOJIIOTHYECKUX TPOIIECCOB, B CHITy CBOSH KOMIETEHI[UA BHOCUT
KOPPEKTHPOBKY B IPOSKTHBIC JAHHEIE
N.OIIK(Y)-2.3. OueHHBaeT CXOMUMOCTD Pe3yIbTaTOB PACUETOB, IMOTYIAEMBIX IO
Pa3IUYIHBIM METOUKAM
N.OTIK(Y)-2.4. O6nanaet HaBbIKaMu paboThl ¢ IBM, HCTONB3ysT HOBBIC METOMIBI M
MTaKeTHI IIPOTPaMM
KorautusHoe OIIK(Y)-3. CriocobeH y4acTBOBaTh B YIIPaBICHUH N.OIIK(Y)-3.1. Mcnonp3yeT OCHOBBI JIOTUCTHUKH, TPUMEHUTETHHO K HE(TEra30BOMY
yIIpaBiIeHHe po(heCCHOHAIBHOM IS TENEHOCTBIO, HCIIONB3Ys 3HAHUS B TIPEAIPHUSATHIO, KOTJ]a OCHOBHBIE TEXHOJIOTHYECKHE OIIEpaliii COBEPIIAOTCS B

obmactu TIPOCKTHOTO MCHEPKMECHTA

YCIIOBUAX HEONIPEACIICHHOCTH

N.OIIK(Y)-3.2. IIpuMeHsieT Ha MpaKTHKE JIEMEHTHI IPOU3BOJACTBEHHOTO

MCHC/DKMCHTA

N.OIIK(Y)-3.3. O6nasaet HaBBIKAMH YIIPABJICHUS MIEPCOHATIOM B HEOOIBIIOM

IMPOU3BOJACTBEHHOM IO APA3ACIICHUN

N.OIIK(Y)-3.4. HaxoauT BO3MOXXHOCTh COUCTAHHSI BHIMTOIHEHHUSI OCHOBHBIX

00sI3aHHOCTEH C 3IIEMEHTaMH IPEIIPHHIMATEIbCTBA

Hcnons3oBaHre MHCTPYMEHTOB U

obopymoBaHUs

OIIK(Y)-4. CriocoOGeH MpOBOIUTH U3MEPCHHUS M HAOJIOICHUS,

O6pa6aTI>IBaTI; 1 OpeACTaBIATH SKCIEPUMEHTAJIIbHBIC NaHHbBIC

N.OIIK(Y)-4.1. ConocraBiseT TEXHOIOTHIO IPOBEIEHHS THIIOBBIX 3KCIIEPUMEHTOB

Ha CTaHAapTHOM 060py,I[OBaHI/II/I B J'[a60paTOpI/II/I U Ha IPOU3BOACTBE

N.OIIK(Y)-4.2. OGpabaTsIBaeT pe3yabTaThl HAYYHO- UCCIEI0BATEIBCKOM

JeATeNbHOCTH, UCTIONB3Ysl CTAaHAapTHOE 000pYI0BaHUE, TPUOOPHI U MaTePHAIIBI




N.OIIK(Y)-4.3. Bnageet TeXHHKOH SKCIEPIMEHTHPOBAHUS C UCTIONB30BaHIEM

HaKEeTOB IPOrpaMM

UccnenoBanune

OIIK(Y)-5. CriocoGeH pemaTh 3a1a4u B 0071aCTH
npoQEeCCHOHATIBHOM JCITEIBHOCTH C TIPUMEHEHUEM
COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJIOTHIA M MPUKIIAIHBIX

anmapaTHO-TIPOrpaMMHBIX CPEACTB

N.OIIK(Y)-5.1. [Ipumensier coBpeMeHHbIE HH()OPMAIMOHHEIE TEXHOJIOTHH H

IPOrpaMMHOE 00eCIIeueHHE P PEUICHHUH 3a/1a4 NPO(hECCHOHAIBHOM ACSATEIBHOCTH

N.OIIK(Y)-5.2. Mcnonp3yeT 3HaHUS O cOCTaBax M CBOWCTBAaxX HE(THU U rasa,
OCHOBHBIE ITOJIO’KCHUSI METPOJIOT MY, CTAaHIAPTU3ALIH, CePTHHHUKAITIH

He()TEera3oBoro nMpoU3BOJICTBA

N.OIIK(Y)-5.3. Biageer MeToAaMu OLIEHKHU PUCKA U YNIPABICHUS Kaue€CTBOM

UCIIOJIHCHUA TEXHOJIOTUYCCKUX onepaum‘fl

N.OIIK(Y)-5.4. Vicnionp3yeT OCHOBHBIC TEXHOJIOTHH TTOUCKA, Pa3BEIKH U
opraHu3aniy He(TerazoBoro Npou3BoJcTBa B Poccuu 1 3a pyOexxoM, cTaHAapTHl U
TV, HCTOYHUKH MONyYeHUs. HHPOPMALIUH, MACCMEUITHBIC U MYJIbTHMEIUITHBIC

TEXHOJIOTUH

IIpunsaTue pemenuit

OIIK(Y)-6. CriocoGeH MpUHAMATE 000CHOBAHHBIC TEXHUIECKUE
petieHus B mpo)eCCHOHAIBHOM ASSITENbHOCTH, BRIOUPATH
3¢ dexTHBHbIC U Ge30MaCHbBIE TEXHHYECKHE CPEACTBA U

TEXHOJIOT'UH

N.OTIK(Y)-6.1. JIleMoHCTpHUPYET 3HAHUS CYIIHOCTH U 3HAYCHHS HHPOPMAIHU B
Pa3BUTHU COBPEMEHHOTO HH()OPMAIIMOHHOTO OOIIECTBa, OMACHOCTEH U yrpo3,
BO3HHKAIOIINX B 3TOM IIPOIIECcCe, OCHOBHBIX TpeOoBaHMit HH(YOPMAIIMOHHOM

0€e30MacHOCTH

N.OIIK(Y)-6.2. Pemaet cranmapTHbIEC 331241 TPO(HECCHOHANBHON eI TEFHOCTH Ha
0CHOBe MH(POPMALMOHHON U OnbIHorpaduueckoii KyIbTyphl C IPHMEHEHHEM

COBPEMEHHBIX TEXHOJIOTHH 1 TpeOOBaHUH MH()OPMAIMOHHON 0€30I1acHOCTH

IIpumMeHneHne NpUKIaIHBIX 3HAHUH

OIIK(Y)-7. CnocobeH aHaIM3UpOBaTh, COCTABISATH U IPHUMEHSTh
TEXHUYECKYIO JOKYMEHTALMIO, CBA3aHHYIO ¢ MPO(EeCCHOHAIBHON
JeATENBHOCTBIO, B COOTBETCTBUH € JEHCTBYIOIIUMU

HOpMAaTUBHBIMU IIPABOBBIMU aKTaMU

N.OIIK(Y)-7.1. Ucnone3yeT OCHOBHBIC BU/IBI M COAEPIKAHUE MAKETOB
MIPOM3BO/ICTBEHHOH JOKYMEHTAINH, CBS3aHHBIX ¢ MPO(eCcCHOHANBEHON

JACATCIIBHOCTBIO

HpO(l)eCCI/IOHaJ'ILHLle KOMINETCHIUHA BHINMNYCKHUKOB U HHIAUKATOPBI UX TOCTUKCHUSA




Obaactb u chepa
npogdeccuonaabHOM

JACATECJIBbHOCTH

3anaya npodeccuoHAIbHOI

ACATEJIbHOCTH

OcHoBaHue - NpodecCHOHANILHBII CTAHAAPT,

AaHaJIM3 onbITa

Koa m HammeHoBaHHe

KOMIIETCHIIUH

HNHaukaTopsl 10CTHKEHHS

KOMIETCHIUH

Tun 3aaa4 npoeccHOHATBLHOM AeATeJbHOCTU: TEXHOJIOTHYeCKHit

19 [1oGprua, nepepaboTka,
TPaHCTIIOPTHPOBKA HEPTH U

rasa

1. ®opmupoBaHHE OTYETHOCTH 110
JOOBIYE YIIeBOJOPOIHOTO CHIPhS
2. Obecnieuenue
TEXHOJIOTHYECKOTO pexuMa

pa6OTBI CKBaXWH

19.007 IpodeccuonanbHblii cranaapt «Crenuanuct
1o 100br4e He(hTH, ra3a M ra30BOr0 KOHJCHCATa»
(Y1BepxkaeH npukazom MunTpyna Poccun ot
03.09.2018 Ne 574n);

OT® A «/lokyMeHTanmoHHOE obecrieueHne JOObIYU

YTJIEBOAOPOIHOTO CHIPhS»

[TK(Y)-1. Cnocoben
OCYIIECTBIIATh U
KOPPEKTHPOBATh
TEXHOJIOTHYECKHE TIPOLIECCHI
He(Tera3oBoro NpoM3BOJICTBA B
COOTBETCTBHU C BEIOpaHHOU
chepoii mpodeccHoHATEHON

JCATCIIBHOCTHU

WN.ITIK(Y)-1.1 Pemaer
TEXHUYCCKUEC 3a1a49H 1
KOPPEKTHPYET
TEXHOJIOTHYECKHUE TIPOLIECCHI
MIPY SKCIUTyaTallii CKBKUH

1 JINHENHBIX COOPYKEHUHN

3. ObecnieueHye BHITOTHEHHS
paboT MO TEXHUIECKOMY
00CITy’)KUBaHUIO U PEMOHTY
He(TEePOMBICIIOBOTO
obopynoBaHus

4. BeimonHenue
JTMarHOCTUYECKOTO 00CIIeT0BaHUS
obopynoBaHus 10 JOOBIYE

YIJIEBOOPOIHOTO CHIPbS

19.007 IIpodeccuonanbHblii crangapt «Crenuanuct
1o 1006r4e He()TH, ra3a ¥ Ta30BOr0 KOHJIECHCATa»
(Y1BepkaeH npukazom MunTpyna Poccun ot
03.09.2018 Ne 574n);

OT® B «O6ecmieueHre J00BIYH YTIIEBOJOPOIHOTO

CBIPbS»

ITK(VY)-2. CnocobeH mpoBOIUTh
paboThI O IMArHOCTHUKE,
TEXHUYECKOMY 00CITY’)KUBAHHIO,
pCMOHTy u 3KCI'IJ'IyaTaLlI/Il/I
TEXHOJIOTHYECKOTO
000pyI0BaHUs B COOTBETCTBHH C
BBIOpaHHOH cepoit
npodecCHOHATBHOM

JACATCIIBHOCTH

N.IIK(Y)-2.1 IIpoBogut
JIMarHOCTHKY, TEKYILIHit
OCMOTp M PEMOHT
TEXHOJIOTHYECKOT0
obopynoBaHus,
HCHOJIb3yEeMOro B IIpoLeccax
Jo0bIH He(TH, rasza u

ra30BOTr0 KOHACHCATa

5. KoHTpob U BEINOIHEHKE
MPOU3BOACTBEHHBIX MOKa3aTeNeH
HoApa3IeNeHUAMU 110 JoObIue
HedTH, ra3a u ra30Boro
KOHJIEHCaTa

6. OGecneueHne ONepaTUBHOTO U

HWHXXCHCPHOTO 06e301acHOr0

19.007 [podeccronanbhblii cTanaapt « CCIHATACT
1o 100br4e HedTH, ra3a U ra30BOro KOHACHCATa»
(Y1BepxkaeH npukazom MunTpyna Poccun ot

03.09.2018 Ne 574n);

OT® B «O6ecmieueHre J00BIYH YTIIEBOOPOTHOTO

CBIPBbS»

TIK(VY)-3. CriocoOeH BBIOTHATH
paboTHI IO KOHTPOJIIO
6e3omacHOCTH paboT IpH
MIPOBEACHHUH TEXHOJIOT HIECKHUX
HPOLIECCOB HE(PYTEra30Boro
MPOU3BOJICTBA B COOTBETCTBUH C

BBIOpaHHOI chepoit

N.ITIK(Y)-3.1 Bemonnsier
paboThI IO KOHTPOITIO
6e30MmacHOCTH ISt
HpEeIOTBPALICHUS 1
JTUKBUAALMH aBAPUHHBIX
cuTyauuii B

TEXHOJIOTUYECKHUX IpoLeccax




Obaactb u chepa

3anaya npodeccuoHAIbHOI

OcHoBaHue - NpodecCHOHANILHBII CTAHAAPT,

Koa m HammeHoBaHHe

HNHaukaTopsl 10CTHKEHHS

npogdeccuonaabHOM
AesiTeJTbHOCTH aHAJIN3 ONbITA KOMIMeTeHIHH KOMIeTeHIHH
JIesITeJJbHOCTH
COIIPOBOXKICHHUS npodecCHOHATHHOM n00bIYM HE(YTH, Ta3a 1
TEXHOJIOTHYECKOr0 Mpolecca JEATETbHOCTH ra30BOro KOHjAeHcaTa

JOOBIYN He(TH, Ta3a U Ta30BOTO

KOHJACHCAaTa

7. OpraHu3aOHHO-TEXHHIECKOe
obecrnieueHne J00bIYH
YTJIEBOJOPOIHOTO CHIPhS

8. Coop, uHTEpIIpETALUI U
0000IIIeHIE T€0JIOTO-

MIPOMBICTIOBOH MH(OPMALIUT

19.007 IIpodeccronanbhblii cTanaapT «Crnennanuct
1o 100br4e He(hTH, ra3a ¥ ra30BOro KOHICHCATa»
(Y1BepxkaeH npukazom MuHTpyna Poccun ot
03.09.2018 Ne 574n);

OT® C «Opranu3alliOHHO-TEXHUYECKOE

COMPOBOX/IEHHUE YTIEBOJOPOJHOTO CHIPHS)

TIK(Y)—4. Cnocoben npuMeHsATh
MIPOLIECCHBIH MOAX0/] B
MPAKTUIECKOH AEATENFHOCTH,
COYeTaTh TEOPHUIO M NPAKTHKY B
COOTBETCTBHY C BEIOPaHHOM
cdepoit mpodeccHoHATBEHON

JACATCIIBHOCTH

N.ITK(VY)-4.1 Coueraer
re0JIoro- IIPOMBICIIOBYIO
TEOPHIO U MPAKTUKY MPH
COBEpLICHCTBOBAHUU
TEXHOJIOTHIECKHUX OIepanii
U OCYIIECTBICHUH
nporieccoB HedrerazoBoro
MPOU3BOACTBA B 00J1aCTH
pa3paboTKH U SKCIUTyaTaluu
MECTOPOKICHUI HePTH U

rasa

8. Coop, uHTEpIIpETAUI U
0000IIIeHIE T€0JIOTO-
MIPOMBICTIOBOH MH(OPMALIUT

9. CocTaBiicHHE Ie0JIOTMUSCKUX

OTYCTOB

19.007 IIpodeccuonansHblii crangapt «Crenuanuct
1o 100br4e He(hTH, ra3a M ra30BOr0 KOHJACHCATa
(Y1BepxkaeH nmpukazom MuHTpyna Poccun ot
03.09.2018 Ne 574n);

OT® C «Opranu3alluOHHO-TEXHUYECKOE

COMPOBOX/IEHHE YTIEBOJOPOJHOTO ChIPhS

ITK(Y)-5. Cnocoben
obecrieunBaTh M KOHTPOJIIUPOBATh
BBITIOJTHEHHE TTOKa3aTelen
pa3paboTKu MECTOPOXKICHUN U
MPOM3BOACTBEHHBIX MPOIECCOB

IIPU SKCIUTyaTalluu CKBaXXUH

N.ITK(Y)-5.1 ObecneunBaet
3aJJaHHBIC PEKHMBI,
OnepaTUBHBIN KOHTPOJIb 32
BBIITIOJIHCHUEM
IIPOU3BOACTBCHHBIX
roKa3zarenei mpu paspaboTke

1 SOKCIIyaTaliuu HC(I)THHI)IX n
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Obaactb u chepa
npogdeccuonaabHOM

JACATECJIBbHOCTH

3anaya npodeccuoHAIbHOI

ACATEJIbHOCTH

OcHoBaHue - NpodecCHOHANILHBII CTAHAAPT,

AaHaJIM3 onbITa

Koa m HammeHoBaHHe

KOMIIETCHIIUH

HNHaukaTopsl 10CTHKEHHS

KOMIETCHIUH

19.021 IIpodeccnonanbublil cTanaapT «CrieUaInCT
10 ITPOMBICIIOBOM T€OJIOTUIY

OT® A «KomiiekcupoBaHUE reoI0ro-MpOMBICIOBBIX
JAHHBIX U TIOCTPOEHNE Mozenell HedTera3oBbIX
3anexein»

OT® B «Opranusans reoixoro-IpoMbICIOBBIX padoT»

ra3oBbIX MECTOPOXKACHUI

YTJIE€BOAOPOIHOTO CBIPbS

10. I[ToaroroBka MpeaIOKEHUH IO
HOBBIICHUIO 3] eKTHBHOCTH
nporecca J0ObI9H U paboThI
00opynoBaHus 1o 100bue
YTIIEBOIOPOITHOTO CHIPhS

11. CocraBieHue TeKyIIHUX
IUIAHOB TI0 MIPOBE/ICHHIO Te0JIOT0-
MIPOMBICTIOBBIX PaboT U J0OBIYE

YTJIE€BOAOPOIHOTO CBIPhS

19.007 IIpodeccronanbhblii cTanAapT «CrennanuctT
1o 100br4e He(hTH, ra3a ¥ ra30BOro KOHJCHCATa»
(Y1BepxkaeH npukazom MunTpyna Poccun ot
03.09.2018 Ne 574n);

OT® B «O6ecmieueHne J00BIYH YTIIEBOJOPOIHOTO
CBIPbS»

19.021 IMpodeccronambHbI cTanaapT «CHEIHANTUCT
10 TIPOMBICIIOBOM T€OJIOTHI

OT® B «Opranusariyis reo10ro-npoMbICIOBBIX paboT»

[TK(Y)-6. Cnocoben
o0ecreunBaTh BHIIIOIHEHUE
padoT O TEXHUIECKOMY
00CITy)KUBAaHUIO U PEMOHTY,
JMaTHOCTUIECKOMY
o0cneoBanuio 000pyI0BaHHUS,
MPOBOJUTH OPraHU3alHOHHO-
TEeXHHYECKOe 00ecreYeHUe
nporecca 100bY U

YTIEBOJOPOJHOTO ChIPbS

N.IIK(Y)-6.1 YuacTByer B
OpraHN3alOHHO-
TEXHUYECKOM
COIIPOBOXKICHHE paldoT 1o
BOCCTaHOBIICHHUIO
paborocmnocobHOCTH
HedTera3onpomMbICIOBOTO
obopynoBanus B chepe
9KCIUTyaTalul 00bEKTOB

noObau He(hTH U ra3a
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TOMSK TOMCKUNW
POLYTECHNIC NONUTEXHUYECKNW
UNIVERSITY MM YHUBEPCUTET

MWHWCTEPCTBO HayKM 1 BbiclLero o6pasosaHua Poccuinckon Gepgepaumm
depepanbHoe rocyaapcTtBeHHOE aBTOHOMHOE
obpasoBaTtenbHOe yupexaeHue Bbicliero obpasoBaHua
«HauunoHanbHbIN nccnefoBaTelbCKNM TOMCKUIA NOANTEXHNYECKNA YHUBEepcuTeT» (TITY)

[IIxona: MHkeHEepHAas 1IKOJa MPUPOAHBIX PECYPCOB
Hamnpasnenue noaroroku (crenuainbHocTh): 21.03.01 Hedrerasoroe neno
Otnenenne mkoasl (HOLL): Ornenenue HedTerazoBoro jena

YTBEPXJAIO:
PykoBoautens OOII
(ITognucn)  (Mara) (®.1.0.)
3AJIAHUE
Ha BbINOJIHEHNE BbINYCKHON KBAJIN(UKAIMOHHONH PadoThl
B dopme:
bakanaBpckoii paboTsl
CryneHry:
I'pynna (0] (0]
2b8J1 [llagpun BrnagucnaB AnapeeBud
Tema paGoThI:

Bnustane ruapaTtooOpa3oBaHus Ha MPOMYCKHYIO CITIOCOOHOCTh IMHEHHBIX COOPY KEHHH
IIPOMBICIIOBBIX CHCTEM Ha He(PTEra30KOHIEHCATHBIX MECTOPOXKICHUIX

YTBepkaeHa MPUKa30M AUPEKTOpa (J1aTa, HOMeEp) ‘ 68—67/c ot 09.03.2022
\ Cpok caum CTYJICHTOM BBITTOJTHEHHON pabOTHI: \ 17.06.2022 |
TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIE K padoTe TekcThl ¥ rpadUIecKre MaTepPHAIbI OTICTOB U

UCCIIe10BaTeNbCKUX paboT, GOoHIOBAS U HAY4Has
JUTEPATypa, TEXHOJIOIHYECKUE PETTIaMEHTHI,
HOPMATHBHBIE IOKYMEHTHI.

Ilepedenn momeKammx Ocobennoctu pa3paboTky He(TEra30KOHICHCATHOTO
HCCJIeI0BAHNIO, IPOCKTUPOBAHUIO U MECTOPOXKACHUA. CrpykTypa, CONEpIKanuE,
pa3paboTKe BONPOCOB MeXaHu3M  OOpa3oBaHUS  Ta30BbIX  TUAPATOB.

[IponyckHsbie XapaKTepPUCTUKU JIMHEWHBIX
COOPY)KEHHMI HE(PTEra3oBbIX CHUCTEM. MeTaHOI W
METaHOJIbHOE X03sHcTBO. OOmas wuHpopMaus o
MeTo/aX  MNpEeAynpexJIeHuss U OOphOBl  C
ruapatoodpazoBanuem. IIponyBka CKBaXHH Ha
TOPU3OHTAIBHYIO  (DaKeTbHYI0  yCTAHOBKY  JJIs
yIaJIeHUs! Ta30BBIX THIAPATOB U KUAKOCTH C 3a00s.
[IpenoTBpamnieare THAPATOOOpPA30BAHUS KaMEpOu
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CTYIIEHYaTOT 0
pEryJINpPyEMOTO.
uHTuOuTOPOB. OOOPYHOBAHKE IS TIOAAYH METAaHOIA
Ha 3200 CKBaXKUH.

mTyIepa
Ananus

JAUCKPETHOI'O
KHMHCTUYCCKUX

KoncynbTaHnThl 0 pa3aenaM BbIIYCKHON KBaTH(PUKANMOHHONH padoThI

®UHAHCOBBIA MEHEIKMEHT,
pecypcodhHeKTUBHOCT U
pecypcocOepexeHne

JHouenrt, Kamyk Upuna BanumoBHa

COHI/IaJ'IBHaH OTBCTCTBCHHOCTH

Crapmmii npenogaBarenp, ['ynsieB Munuii BceBononouy

A3bIKAX:

HaszBanus pa3aeioB, KOTOPbIEC 10JKHbI ObITh HAIIMCAHBI HA PYCCKOM M HHOCTPAHHOM

OcoOenHocTu ruIpaToo0pa3oBaHusl B F€0JIOTO-IIPOMBICIOBBIX YCIOBUSAX pa3pabOTKu U
9KCIUTyaTalui He(hTera30KOHICHCAaTHBIX MECTOPOXKICHHH

TUAPaTooOpa3OBaHUS

TexHomornyeckue penieHus Mo yBeIu4eHUIO MPOITYCKHOM CTOCOOHOCTH B yCIOBUSIX

COOPYKEHHH B YCIOBUAX TUAPATOOOpa30BaHUS

[IpumeHeHne KOMITIEKCa MEPONPUATHS U (P (HEKTUBHOM HKCIUTyaTaIlMH JTMHEHHBIX

OUHAHCOBBII MEHEKMEHT, pecypcodPPeKTUBHOCTb U pecypcocOepeKeHne

ConmanbHas OTBETCTBEHHOCTh

I[aTa BbIJJa4M 3aJaHUHA HA BBINNOJIHCHHUE BbIHyCKHOﬁ

. . 10.03.2022
KBAJIN(PUKAMOHHOM PadoThI N0 JUHEITHOMY rpaduKy
3ananue BbI1aJ1 PYKOBOJUTEIb:
Jlo/uKHOCTH ®UO Yuenas creneHb, Ioanuce Jara
3BaHHuEe
o MaxkcumoBa IOnus
Crapmmmii mpenoiaBareib 10.03.2022
AHaTonbeBHA
3agaHne NPUHSJ K MCTIOJHEHHIO CTY/IEHT:
I'pynna ()% (0] Ioanuce Jara
ANII [Tagpun Bnagucnas AnapeeBud 10.03.2022
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3AJIAHUE JUISI PA3JIEJIA
«®PAHAHCOBBIII MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTH 1

PECYPCOCBEPEXEHUE»

Crynenry:

I'pynna PUoO

2B8]1 [Magpun Bnagucnas AnapeeBuy
xoaa HnxenepHast mkona npupoausix | Otnenenne Hlkosa Otnenenne

pecypeos HedTerazoBoe Je10
YpoBenb 00pa3zoBaHust bakanaBp Hanpasenne/cnenuansuocts | 21.03.01 Hedrerazoroe
i (S (0]

pecypcocOepesKeHne»:

Hcxoanble JaHHBIE K pasaeiay «PUHAHCOBBII MCHC/IKMCHT, pecypco:)(l)(beKTl/lBHOCTL H

1.CroumocTs pecypcoB HaydHOTO HccnenoBanus (HI):

CTOHMMOCTH BBITIOJIHIEMBIX pa60T, MaTCpUaJIbHBIX

MaTepHAIbHO-TEXHUYECKHUX, SHEPIETUUECKHUX, pecypcoB, COIJIaCHO NPUMEHACMOH TEXHHKH M
(hrHAHCOBBIX, THPOPMAIIMOHHBIX U YEJI0BEUECKUX TEXHOJIOTHH.
2.HopMbI 1 HOPMATHBBI PACXOAOBAHHS PECYPCOB CTO T'asnpowm PJ1 1.12-096-2004;

rocrt 2222-95 Meranon TEXHUYECKHN.

Texamaeckne YCJIOBHS.

3.HCHOHB3yCMaﬂ cucrema HaJ'IOl"OO6J'IO)KCHI/I}I, CTaBKH
HaJIoros, OT‘II/ICJ'ICHI/II\/'I, JAUCKOHTHUPOBAHUA U
KpEAUTOBAHUA

HAC (18%), Hamor Ha ipuOsLIb (20%)

Hepeqenb BOIIPOCOB, MOAJICKALIUX UCCICTOBAHUIO

NMPOEKTHPOBAHNIO U pPa3pabdoTKe:

1.AHaM3 KOHKYPEHTHBIX TeXHUUecKuX perenuii (HI)

PacueT KOHKYpPEHTOCITIOCOOHOCTH
SWOT-anamu3

2.01eHKa pecypcHoii, GPUHAHCOBOH, OOIKETHOM

O¢h(eKkTUBHOCTh TPUMEHEHHS MeTaHOoJa C

a¢dexruBnocTn (HN) SKOHOMHUYECKOM TOYKH 3peHus u
YCOBEPIICHCTBOBAHUS ~ TEXHOJIOTUU  TOJa4d
HHTHONTOpa 000CHOBAHO.
Ilepeyens rpadpuueckoro marepuasa
OneHka KOHKypeHTOococobrnoctr P
Martpunia SWOT
bromxer HU
| JaTa Bbl1auu 3a1aHus VIS pa3jiesia no JuHeiHoMYy rpadguky ’ 10.03.2022
3ananue BbI1aJ1 KOHCYJbTAHT:
JlokHOCTH ®UO Y4eHas cTeneHb, Moanucn Jlara
3BaHHE
onent OCI'H Kamyk Upuna BagumoBHa K.T.H
flou HYEEP A 10.03.2022
IIBUII JIOLIEHT
3aganue NPUHSAJ K MCIIOJHEHHIO CTY/IEHT:
I'pynna D®uo Moanuck Hara
2B811 ITagpun Bragucnas AHapeeBud 10.03.2022
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3AJAHME JIJISI PA3JIEJIA
«COIIAAJTBHASI OTBETCTBEHHOCTb»

CryneHry:
['pynna DPUO
2Bb8 ], [Tanpun BragucnaB AHapeeBuy
lIkona 20000003 giTgeﬁI;H“e Otaenenne HeTEra30BoOE JIENO0
Yposenn bakanasp Hanpagenne/ 21.03.01 HedrerazoBoe neno
06pa3OBaHHH CIIEMHAJIBHOCTH
Tema BKP:

Baunsinne rugparoo0pa3zoBaHus HA MPOMYCKHYIO CIIOCOOHOCTH JTIMHEHHBIX COOPYKeHUH
NPOMBICJIOBBIX CHCTEM HA He(PTEra30KOHACHCATHOM MECTOPOKACHUAX

Hcxoanble JaHHBIE K pasaeiay «COII]/IaJ'lI)Haﬂ OTBETCTBEHHOCTDb» .

OOBEKT WCCIeNOBaHUsL JIMHEHHBIE COOPYKEHUS
npomeiciioB HI'KM
OO6nacTh MpUMEHEHUs pa3paboTKa M HKCILTyaTanus
MECTOPOKICHHUS
Pabouas 30Ha: mosieBbIE YCIOBHS
Pazmepsl nomemenus (kmumaruyeckas 3oHa*)100*50
XapakTepuctuka 00beKTa M
WCCIICIOBAHHS KomnyectBo w  HauMeHOBaHHE  00OpYIOBaHUS
paboueii 30HBI (QOHTaHHAs apmarypa, b,
PETYIHPYIOIINE 3aOPHBIE ApMaTyPhI, APOCCETb.
PabGoume mporeccel, CBSI3aHHBIE C OOBEKTOM
MCCJIEIOBAHMSI, OCYIIECTBISIOIIMECS B paboyeil 30He
KOHTPOJIb TIapaMeTPOB MPHU IKCIUTyaTallMH CKBaXHH,
BO BpeMs J00BIBa€MOIl Ta30BOM MPOMYKIIMH, BBOJI
MHruOuTOpa, 60pHOda ¢ 00pa30BaHMEM THIPATOB.
[lepeueHb BOMPOCOB, MOAJISKAIINX UCCICOBAHHIO, IPOSKTHPOBAHUIO U pa3paboTKe:
CrenuaiapbHble  TPAaBOBBEIE  HOPMBI  TPYJIOBOTO
3aKOHOJATENbCTBA, HA OCHOBE JIOKYMEHTOB IO
OXpaHe TpyJa M  TEXHHKE  O€30MacHOCTH.
Opranu3anuoHHBIE MEPOTPUATHS TTPH KOMITOHOBKE
pabouell 30HBI (OpraHu3alys CaHUTAPHO-OBITOBOTO
00CITy>)KUBaHMUS).
AHaM3 TOTCHIUATBHBIX BPEIHBIX H OTIACHBIX
(bakTOpOB IpU MPOBEICHUU TOJEBBIX padOT HA
y4acTkax (OHJIa CKBAXXUH M MPOMBICIIA
He(TEra30KOHICHCATHBIX MECTOPOKICHHIA.
Pa3paboTka MeponpHsTHii 10 CHIKEHUIO
BO3JICHCTBUS BPEIHBIX M OMACHBIX (PAKTOPOB.

— IlIpousBojcTBeHHBIE (PaKTOPHI, 00IATAIOIIHIEC
CBOMCTBAMHU XUMHNYECKOI'O BO3ICHUCTBUA HA
OpraHu3M paboTarOMIETo YeI0BEeKa;

- Hey,[[OBJ'IeTBOpI/ITeJ'IBHLIC METCOPOJIOTUICCKUC
YCJIOBUS KIIMMATa HAa OTKPBITOM BO3YXE;

— TloBbimeHHas 3ara30BaHHOCTH paboyeil 30HbI;

— OTcyTcTBHE WM HEIOCTATOK HEOOXOUMOTO
HNCKYCCTBCHHOI'O OCBCIICHH.

OmnacHble GaKTOpHI:

— Dkcmtyarais 000py/I0BaHuUs, pabOTAIOIIHUX 10/

JaBJICHHUCM,

1. IIpaBoBBIC M OpraHU3ALUOHHBIC
BOTIPOCHI 00ecTrieueH s 6€301MacHOCTH
MIPH SKCILTyaTaIuu:

2. TlpousBoacTBeHHas 0e30MaCHOCTb
IIPU SKCIUTyaTaluu:
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- HO)KapBI 1 B3PBIBBI JICTKOBOCILIAMEHAIOIIETOCA
IIPUPOJIHOTO Ta3a;

- HOpa)KCHI/IC QJICKTPUYCCKHUM TOKOM.
Meponpusitus mo 6ops0e ¢ BpeTHbIMU
MIPOU3BOICTBEHHBIMH (DAKTOpaMH B TTOJIEBBIX, B
MIPOU3BO/ICTBEHHBIX TOMEIICHUSX.

Meponpusitust 1o 60pb0e ¢ OTTaCHBIMU
MPOU3BOJICTBEHHBIMH (DAaKTOpaMH B TIOJIEBBIX, B
IPOM3BOACTBCHHBIX TOMEIICHHSX.

3. Dkoslornyeckasi 6€30MacHOCTb IPU
IKCILTyaTaIUH:

AHanu3 BO3JEMCTBUS HAa CENUTEOHYIO 30HY
(BBIOpOCHI ITapOB ra3a Mpu aBapuu U BEIOpocax
BPEIHBIX BEIIECTB);

AHanu3 Bo3eicTBHs Ha TuTOChepy (TBEPIBIC
OBITOBBIC ¥ CTPOUTEIHLHBIE OTXO/IBI, PA3IIUTHE
pPacTBOPOB U XMMHYECKHUX areHTOB);

AHanu3 Bo3eicTBus Ha Tuapochepy
(IpOMBILIIEHHBIE CTOKHU U MPOPBIBBI aMOapoB B
CTOYHBIE BOJIbI);

AHanu3 Bo3/eicTBHs Ha aTMochepy (BHIOPOCH
MapoB ra3a ¥ METaHOJIA).

Pemenue o obecriedyeHuIo 3K0JI0TnYeCKon
0€30acCHOCTH.

4. be30nacHOCTh B UpE3BbIYAHHBIX
CUTYaIUSAX NPU SKCIUTyaTallUU:

Amnanu3 Bo3MoxHBIX YC npu pazpaboTke U
JKCIUTyaTaluu 000pyI0BaHUS KyCTOBOM IIOMIAIKY;
Bri6op naunbonee tTunuynon YC;

['eonorunueckue Bo3aeicTBUS (3EMIIETPSICEHUE,
IlyHaMH, yparat " T.1.);

TexHoreHHble aBapuu (BBIOpOC ra3a B arMocdepy,
0TKa3 CUCTEeM 0€30IaCHOCTH, HApYyIIEHHE KOHTPOJIS
Y yTpaBJICHHUs] 000pyAOBaHUS, paOOTAFOIINX 1O
BBICOKHUM JIaBJICHUEM, TI0XKapHhl);

[ToxapHasi ¥ B3pbIBHAsI OTIACHOCTb.

JlaTa BbIIauu 3a1aHus VIS pa3jiesia no JUHeiHHOMY rpadguky \ 10.03.2022
3ananue BbI1aJ1 KOHCYJbTAHT:
JokHOCTH DdUO Yu4enas cTeneHb, IMoanucey Hara
3BaHHUE
Crapmunit 'ynse Munuit
P 4 10.03.2022
npenoaasaresb OO0/ BceBononopuy
3ajaHue NPUHSJI K UCIIOJTHEHUIO CTY/A€EHT:
I'pynna [(35(0) Ioanuck Jara
2Bb8]] Illanpun Boagucias AnapeeBud 10.03.2022
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OBO3HAYEHUSA, OITPEAEJEHUSA, COKPAILIEHUSA

HI'KM — HedTerazokoH1IeHCAaTHOE MECTOPOKICHHUE;
I'T" — ra3oBblil TUIpAT;

I'Tl — ruaparHas npoOKa,

I'C — ropuzoHTalbHasi CKBOXKMHA;

HI'/] — HayaIbHBIN TPAAUECHT JABJICHHUS;

II3I1 — mpu3aboitHas 30Ha TUIACTA;

I — mognepxaHue mIacToBOrO JaBJICHUS,
¥YB — yriieBoaoposl;

3ITA — 31aHK€e NepEeKIIIOYaroIIe apMaTyphbl;
BPM — Gnok pacnpeneneHuss METaHOJIa;

CIIM - cucteMa nojgayu HHTMOUTOPA;

I'®Y — ropuzonTanbHas gakeibHasi yCTaHOBKA,

KHI" — kuHeTn4YecKuil MHrHOUTOpP THAPATOOOPa30BaAHUS.



PE®EPAT

Beimycknas kBanmmdukanmonHas pabora 122 crpanun, B ToMm uwmciie 31
pucyHkoB, 17 Ttabnui. Cnucok auTepartypbl BKItouaeT 33 HCTOYHHKOB. Pabora
COJIEPXKUT 9 MPUITOKEHUI.

KitoueBble cioBa: MpoOIyCKHAas CIOCOOHOCTb, JIMHEHHBIE MPOMBICIOBBIC
COOPYKEHUS, oOpa3zoBaHue TUJIPaTOB, BBO/JI MHTUOUTOPA, METaHOJI,
He(TEra30KOHAEHCATHOE MECTOPOXKICHHUE.

OOBEKTOM HCCIIEIOBAHUSI SIBIAIOTCS JIMHEHHBIE MPOMBICIOBBIE COOPYKEHUS
HeTETra30KOHICHCATHBIX MECTOPOKICHUI.

Lenr wuccnenoBanust — oOocHOBaHME S(PPEKTUBHOCTH  MPOITYCKHOM
CIIOCOOHOCTH JIMHEWHBIX COOpYKEHUHI B YCIIOBUSIX JKCIUTyaTaluu
HeTETa30KOHACHCATHBIX MECTOPOKIACHHSIX.

B BbinmyckHOW KBanM(pUKALMOHHON padoTe MNpOAHAIU3UPOBAHBI YCIOBUSA
00pa3oBaHuUsI Ta30BBIX THAPATOB B MpOILIeCcCe pa3pabOTKU U JOOBIYM MPUPOIHOTO Ta3a,
JUTSL YTOYHEHUS BIMSHUS TUAPATOOOPa30BaHMs Ha MMPOITYCKHYIO CIIOCOOHOCTD, a TAKKE
HauOoJsee YPPeKTUBHBIE TEXHOJIOTUU IJI NOBBIIIEHUS YPPEKTUBHOCTH MPOITYCKHON
CIIOCOOHOCTH B IPOMBICIIOBBIX JTMHEHHBIX COOPYKEHUSX.

HaubGonee >pPexkTHBHBIMU TEXHOJOTUSIMHU SIBISIIOTCS: NPUMEHEHHE BBOJA
UHTHOUTOPOB IS IPOBEICHUSI Mpolecca NPeaynpekaeHus U O0pbObl ¢ Ta30BBIMU
rujparamMu, OOECIEeYMBAIOIINE JIMKBUJALMUIO THAPATHBIX MNPOOOK 1Jisi OOJbIIEro
YBEJIMYEHUSI BHYTPUTPYOHOTO IPOCTPAHCTBA U CKOPOCTH MEPEMELLIEHUS JOOBIBAEMOTO
OPUPOJIHOTO ra3a.

O6mnacth mnpuMeHeHus: HedTera3oKOHACHCATHBIE MECTOPOXKACHUS, (HOH/
J0OBIBAIOIINX CKBAKUH U MPOMBICIOBBIE JIMHEHHBIE COOPYKEHHUS.

[ToreHuunanbHas sKoHOMHUYEcKas 3(PGPEKTUBHOCTh CBSI3aHA C 3aTpaTaMu
UHTUOUTOPOB 1711 OOpbOBI C TUAPATOOOpPA30BAaHUEM B JIMHEUHBIX COOPYKEHHUSIX

IIPOMBICJIOB.
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BBEJIEHUE

C KaxxJIbpIM BBOJIOM B pa3pabO0TKy HE(TETra30KOHIEHCATHBIX MECTOPOXKICHUM,
BO3pacTaeT IMOKa3aTelb OCIOXHEHHH M3-3a 00pa3oBaHMs Ta30BbIX THAPATOB KakK B
CTBOJIE  CKBAXHWH, TaK W B  JIMHEHHBIX  COOPYXEHUSAX  IPOMBICIA
HedTerazokoHaeHCaTHBIX MecTopoxacHuii (HI'KM). OGpa3oBaHusi THApPATOB B
JMHENHBIX COOPYKEHUSIX CHUXKAET MPOIYCKHYI CIIOCOOHOCTh M CKOPOCThH MOJAuu
OPUPOAHOTO ra3a, TeM CaMbIM, YMEHbIIIAs 1€0UT J0OBIBAEMOTO Ta3a.

AKTyanbHOCTh TpoOJeMbl. Y OOJNBIIMHCTBA MPEANPUATHN N0 A00bIYE U
TPaHCIOPTUPOBKE raza, CTOUT nepe]; cOO0M CTpaTernyeckas 3ajaada 1no o0ecrneyeHuro
O0ecniepe0oitHON 100BIUM U 0€30MacHOM MOocTaBKe raza norpedurensMm. HanéxHocTsb
paboThl JIMHEWHBIX MPOMBICIOBBIX COOPY)KEHHI 3aBUCHUT OT KayecTBa MOTOKa
NEepEeMEIAIoNIero ra3a, a Takke COCTOUT 3aBUCUMOCTD OT Biarocojepxanus. Jlannoe
SIBJICHHE OCYUIECTBIISIETCS MPU MEPEMELIEHUH ChIPOTo ra3a B JIMHEUHBIX COOPYKEHHUSIX,
rae oOpaszyrorcs rasosble ruapatel (I'T). Pesynbrar Takux oOGpa3oBaHMil ruapaToOB
CIOCOOCTBYIOT YBEIMUYEHHUIO THAPABINYECKOTO COIPOTUBIICHUS, TAKXKE HMPOUCXOAUT
U3MEHEHHME IIPOXOJHOIO0 CEYEHHUsS IPOMBICIOBOIO JIMHEHHOIO COOPYXKEHUs, H
CHIDKAETCsl IOKa3aTelb IMPOIYCKHON CHOCOOHOCTH MOTOKa J00BIBAEMOTO Tas3a [0
IIOJIHOTO IEPEKPBITHUS, & B CIy4au dKCTPEMAJIBHBIX TEMIIEPATYPHBIX YCIOBHUI, MOXKET
npousoiTu nedopmarusi JTUHEHHBIX COOPYKEHHM, YTO B CBOIO OYEPEh MOXKET
HOBJIEYb 32 COOOM pa3IuUHbIC aBapUNHHBIE CUTYALINH, & TAKXKE PUBEAET K Pa3IMUHbIM
HEUCIPAaBHOCTSIM 000pYy10BaHUI HA MPOMBICIIAX.

Jnst paszpymenuss rtugpatHot npoOkm (I'TI) mpumensitorcs pasnuvHbIe
MHTHUOHUTOPBI, U CAMBIM PAaCIPOCTPAHEHHBIM BIISIETCSI METAHOI. PacXopl METaHOJIA HA
OpEeanpHUsITUSIX JOOBIYM ra3a CHJIBHO 3aBBIIIEH H3-32  HEPAIMOHAIBHOTO
UCIOJIb30BaHUS IPU YHUUTOKEHUU Fa30BOM r’UAPpATHON MPoOKHU. UTOOBI HE JOMYyCKaTh
KPUTUYHBIE 00pa30BaHus T'UAPATOB IPU 3TOM HE Mpuderast K pacxoJiaM Mojb30BaHUs
METAaHOJIa, UCTIOJIb3YIOT (PM3UUYECKUI METOJI IO YCTPAHEHUIO TUAPaToo0pa30BaHus C
OMOIIBIO TPOYBKH CKBaKUH Ha (hakenbHbIA amOap ra3oBoil (hakelIbHOW YCTaHOBKH

(T'DY), pacnpenenenus naeineHus. Ha ra3oBbIX HPOMBICIIAX UMEETCS MHOMXKECTBO
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LEXOB JJIs1 00pa0OTKHU U OJATOTOBKH ra3a U ra30BOro KOHAEHCaTa, KOTOPbIE MOTYT TaK
e CIIOCOOCTBOBATH MPEIOTBPALICHHSI Ta30BOT0 T'HIpaTa Ha JIMHEHHBIX COOPYKEHHUAX.
Brnusinue Ha MpOIyCKHYIO CIIOCOOHOCTH OKa3bIBAIOT KOMIIPECCOPHBIE CTAHIIUU, YEM
00JIbIIE KOMIIPECCOPHBIX CTAHUMN, TEM TIIATEIbHEE HYXKHO COIJIaCOBBIBATH PEXKHUM
pabOThl CMEXKHBIX MEPETrOHOB. Takke Ha MPOMYCKHYIO CIOCOOHOCTh BIMSIET J1aBJIICHUE
Y CKOPOCTb IMOAAYM T'a3a M0 JUHEHHBIM COOPYKEHHUSIM.

Crout 00paTuTh BHUMaHHE Ha 3()PEKTUBHOCTH MPOMYCKHON CHOCOOHOCTH, TaK
KaK 3TO OJIMH U3 BaXKHBIX MOKa3aTesei, KOTOPbIA BIUSAET HA JEOUT M CKOPOCTh MPHU
n00bIYe MPUPOIHOTO ra3a.

[lenp BBIMYCKHOM KBadu(UKAIIMOHHOW palbOThl 3aKIHOYAETCS B 00ECTICYCHUHN
3¢ ()EKTUBHOCTH TPOIYCKHOM CIMOCOOHOCTH JUHEHWHBIX COOPYKEHHIl B YCIOBHSX
AKCIUTyaTaluu He(Tera30KOHAEHCATHBIX MECTOPOKIACHHM .

JIist TOCTHKEHUS 1IEH, HEOOXOAMMO PEIIUNTh HEKOTOPHIE 3aaUH:

o [Ipoananu3upoBaTh OCOOEHHOCTH TUAPATOOOpPa30BaHUSA B I€OJIOTO-
IPOMBICIIOBBIX YCIIOBHUSIX pa3pabOTKW U SKCIUTyaTalud He(PTera3oKOHAEHCATHBIX
MECTOPOXKICHUI;

o BriOpaTh TEXHOJOrMYECKHE PELIEHUs MO YBEIMYECHHIO MPOIMYCKHON
CIIOCOOHOCTH B YCIIOBUSIX THAPATOOOpa30BaHMUS;

o OO0ocHOBaHME  TPUMEHEHUS  KOMIUIEKCA  MEpPONPUSITHH  JyIs
s dexTuBHON DKCIUTyaTaluu JIMHENHBIX COOPYKEHUU B YCIIOBUSIX

rUAPaToo0pa30BaHuUs.
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1 OCOBEHHOCTH TI'MAPATOOBPA3OBAHUA B TI'EOJIOI'O-
HHPOMBICJIOBBIX YCJIOBUSAX PA3PABOTKHM N 3JSKCIVIYATALIUU
HE®TEI'A3BOKOHJAEHCATHBIX MECTOPOXJIEHUI

HecMoTpst Ha umeronuecs 3anackl HepTH WK raza HedTera3oKOHACHCATHBIX
MECTOPOXKACHUHN, YacTo TpeOyeTcss pelleHue MHOTOYMCIEHHOTO psiia Mmpoldiem,
CBSI3aHHBIX C TEPMOOAPUUECKUMH U F€OJIOTMYECKUMH ycloBusiMHU. [Ipexie Bcero 3To
CBSI3aHO C HHU3KMUMHU I[UIACTOBBIMHM JABJICHUSIMU, TEMIEpaTypbl, HaJIUYHE HE
YIJIEBOAOPOJHBIX KOMIIOHEHTOB ILIACTOBOTO Tra3a, CIOXHBIX T€OJIOTUYECKUX
CTPOCHHM, CTENECHHM BBICOKOM MHUHEpAIU3ALUMU IUIaCTOBOM BOAbl. VMMEHHO 3T
MOKa3aTeIu BIUSIOT HAa 0COOCHHOCTh 00pa30BaHUs THAPATOB.

B nacrosiee Bpemsi Ha MecTOpoxIeHHsX KpaiHero Ceepa u 3amaaHou
Culbupu B KauecTBe MPeAyPEKACHIS 00pa30BaHMS Ta30BbIX THAPATOB SBISETCS BBOJ
WHTHOWTOpPA, ¥ TP BBOJIE MHTHONTOPA BO3ZHUKAET CIIOKHOCTh KPUCTAJUTA3AINH COJICH
P CMEUIMBAHUU METAHOJIAa C BBICOKOMHHEPAIBHBIMU IIJIACTOBBIMU BOJAMH, YTO B
CBOIO O4Y€pe]b MPHUBOJMT K COJECOTIIOKEHHIO B NPHU3a00MHOW 30HE U JPYrux
MPOMBICIIOBBIX KOMMYHUKAIIHSIX.

['uapaTel SBISIIOTCS TBEPABIMU KPUCTATUIMYECKUMU COCIUHEHUSIMU, KOTOPBIE
00pa3yroTCs ¢ TOMOIIBIO BOJBI U IPYTUX MUKPOMOJIEKYJI B KOTOPOU COAEPKUTCS BOJA
WM BJlara, BBIDJISIAAT Kak CHer wid Ji€a. CTOMT OTMETHUTh, YTO TaKOW BHUJ JIbJa
BOCILJIAMEHSIETCSA, TO €CTh CIIOCOOEH TOpeTh, IO MPUUYMUHE COJCpPXKAIIUXCA B
TUAPATOO0Pa30BAHMU KOMIIOHEHTOB.

JloObiBaeMbIl ra3 U3 He(TEra30KOHAECHCATHBIX MECTOPOXKJICHUNW OCOOCHHO B
IUTACTOBBIX YCIIOBUAX, HAChIIEH mapaMu Boabsl. OOpa3oBaHHe Tra30ruapaToB
IIPOM3BOJIUTCS B Tpolecce AOObUM ra3a U3 IJIACTOB, 3a CUET TMOHMKEHUS €ro
TEMIIEPATYPHI U AABJIECHHUS, TEM CaMbIM Mapbl BOAbl HAUMHAIOT KOHAEHCUPOBATHCS U
CKAIUIMBAThCS KaK B CKBAKMHAX, TaK U HA CTEHKAX ra30lpoBOAa.

W3ydyeHnem rusipaToB M COCOOOB MX 0Opa30OBaHMS Ha HMCCIIEIOBATEIbCKUX
ATanax 3aHuManuch Takue yuénsle kak: JIx. [Tpuctnu (1777-1778 rr.), @apaneii (1823

r.), [lenethe u Kapcren (1785-1786 rr.) u apyrue. CiaeayeT yrOUYHUTh, YTO Ta30BbIC
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TUAPAThI BIEPBbIE ObLIM OKOHYATEIBHO MOIY4YEeHBI U U3y4eHbl Bumapom B 1888 roay
[13].

[lepBpie MozeNM ra3oruparoB ObUIM ONKCAaHBI U peanu3oBaHbl 5. Ban nep
Bansn, u P. beppep B nepuon ¢ 1956 no 1962 rr. CrpykTypHbIE HCCIEIOBaHUsA
ra3oruipaTHeIX coequHeHud Obutn mnpoBeaeHsl lllrtakensbeprom m Mromnepom B
1949-1958 rr., HO maHHYIO pabdoTy mpomomkua Jxeddpu ¢ ero COTpyaHUKAMH 10
1969 rona.

Bonpocamu ruaparooOpa3oBanus, a TAaKKe METOJAMHU €r0 IPEeyIPEKICHUS U
JMKBUJIAIIMUA 3aHUMaJIUCh Takue aBTopbl Kak Mcromun B.A., Bypmuctpos 2.b. u
npyrue. B xone uccrnenoBaHuil pa3paboTanu HOBBIM MeETOJ (Pa30oBBIX pPaBHOBECHIA
ra30BbIX THIPATOB U3 MHOTOKOMITOHEHTHBIX CMecel ¢ (PUKcaluel TErI0BbIX MOTOKOB
B THUIPATHON Kamepe, WU TEM caMbiM OOHApYXWIM H3MEHEHUs (OPMBI Ta30BBIX
TUAPATOB HAa CTaAMM UX 00pa3oBaHUs, YTO OBLIO MOJATBEPHKACHO MOCIEAYIOUUMU
uccienoBanusiMu. Wx wuccneoBaHus MO3BOJMIM pa3paboTaTh HHCTPYKUIUU TIO
ONTUMAJILHOMY pacxojy MHHIMOUTOPOB THipaTooOpa3oBanus B 1987 roay [2,3].

Oco0oe  BHMMaHME  HEOOXOAMMO  YJEIUTh  TEPMOJIMHAMHYECKUM
UCCJIEIOBAHUSIM THAPATOB, TpoBenéHubie B 1930-1950-e roast Jutonom u dpocrom.
Pe3ynbpTar gaHHBIX HCCIIEOBaHMI MOCIIOCOOCTBOBaja MOHOTpadusi, MOCBALICHHAS
NpeOTBPAIICHUIO 00Pa30BaHUs THIPATOB B IMHEHHBIX COOPYKEHUSX MTpombicia [16].

B 1969 rony nauanace pazpaboTka MectopoxaeHuid B CuOupu, riie BepBbie
yIaJIOCh U3BJICYh MPUPOIHBIN Ta3 U3 THAPATOB, TOTAA 10 00bEMaM qo0kram 1990 ropa,

cocTaBsuio mpuMepHo 36%.
1.1 OcobGennocTh pa3padoTkn He(PTEra30KOHAEHCATHOTO MECTOPOK/IEH U

MHuoronetHue  HaOMIONEHUS U MCCIENOBAHUS  TEOJIOTMYECKUX U
TEPMOOAPUIECKUX XapaKTEPUCTHUK OTKPBITBIX He(Tera30KOHEHCATHBIX
MECTOPOXKACHUSIX B 3amagHoi yactu Cubupckoit mmardopmbl u  EHucelicko-
XaTaHrckuii Nporud BBISIBUI HAJIMYKWE AKTUBHBIX MPOLECCOB TUAPATOOOpPA30BAHUS

ITPpH 3aKaHYMBAHWH CKBAXHWH.
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OOpazoBaHue rUAPATOB MPOUCXOAUT MU OypeHUH, pa3paboTKe, UCTIBITAHUH,
3aKyIopKe W MpoOHOM IKCIUTyaTallli CKBaXXUH B Auana3oHe rimyoun ot 0 mo 1350-
1470 m Ha mecTopoxaeHusx Exnucericko-Xaranrckoro nporu6da u 1o 1800-2100 m B
npenenax 3anagHol yactu Cubupckoil mmargopmel. B HEKOTOpBIX cilydasx B
npu3aboHONW 30HE IUIacTa HaOMoJaeTcs TruaparoodpasoBanue. B mpoiiecce
pa3paboOTku  OBUIM  TMOCTPOEHBI  rpaduKd €  LEJbI0  MPOTHO3UPOBAHUS
THJIpaTO00pa30BaHusl Ha MECTOPOXKICHUAX B mpeaenax Cudupckoit miardopmsr [5].

B ycnoBusix Kpaiinero ceBepa He(pTErazoKOHJIEHCATHBIX MECTOPOXKICHUMN
rUAPaToo0pa30BaHUE MPOUCXOAUT MPHU UCIBITAHUM MPAKTUYECKH BCEX Ta30BbIX U
ra30KOHAEHCATHBIX CKBXKHH. Y CTAaHOBJIEHO, YTO TUAPATO00pa30BaHHUE MPOUCXOANT B
CTBOJIE CKBaXKMH, 3allOPHOM apMarype, y3/ax IMPOMBICIOBOTO 000pYya0BaHMS,
razocenaparopax, MaHuoibie, a B OTIEIbHBIX CIy4yasx M B MPU3a00HHON 30HE
wiacta. [IpoBenéHnbIN aHAMN3 PAKTUYECKUX MATEPUATIOB M0 UCTIHITAHUIO CKBAKUH HA
OCHOBHBIX MECTOPOXICHUSAX T[OKa3aJl, 4YTO OCHOBHOE uucio (55 %) ciyuaes
rUIpaTo00pa30BaHusl 3apErUCTPUPOBAHO MPHU MCCIIEJOBAHUM CKBR)XMH Ha PEXKHUMAX,
TOTJIa KaKk Ha OCBOeHHe mpuxonutcs Ha 36 % ciyuaeB. ['mapaTooOpa3zoBanue mpu
TIYIICHHH OTMEYCHO B TPEX CKBaKMHAX [5].

Ananu3 ~ TepMoOapHuecKMX  YCJIOBUW  3ajeraHuss  HEQTAHBIX |
ra30KOHJEHCATHBIX 3aJIEKEH, a TaKKe ONBIT HCIBITAHUS CKBAXWH (BEJIMYMHA U
XapakTep M3MEHEHUW 3a00MHBIX U YCThEBBIX JABICHUM W TeMIepaTypbl IpHU
MCCIICIOBAaHNH), B KOTOPBIX TaK K€ OBLJIO YCTAHOBJICHO, YTO OC3TUIpaTHBIC PEKUMBI
paboOThl CKBaXXWH OTCYTCTBYIOT. [103TOMy HE3aBUCHMO OT XapaKTepa HACBIIICHHUS
00bEKTa, TEXHOJOrMs UCHBITAHUN CKBaxuH B EHuceli-Xaranrcom mnporude wu
3anagHoi yactu Cubupckoil miaropmel AOKHA TpeaycMaTpUBaTh 00s3aTeIbHBIMN
KOMIUIEKC METOA0B NMPEAYNPEKAECHUS THAPATO0OPa30BaHNs, OCHOBHBIMH U3 KOTOPBIX
ABIISIIOTCSA: TPOTPEB CKBAXKUH, mNepdopauusd MpU HAIWYUKM MHTHOUTOpA B 30HE
nepdopauny, TPOMbIBKA U TIYIIEHHE CKBaXMH HA MUHEPAIU30BAaHHBIX PACTBOPAX,
BBOJI aHTUTHJIPATHOTO MHTHOUTOPA MIPH UCCIICOBAHUH U JIp [5].

OnTumanbHas Aenpeccus, He00XouMasi JjIsl TTOJTHOTO BBIHOCA KOH/IEHCATa U3

rracta, coctasisieT 13-14 % ot mnacroBoro gamienus. OQHO3HAYHO JOKA3aHO, YTO
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npu nedurax okono 100 Teic. M3 /cyT, HEOOXOAMMO OTPAabATHIBATE CKBAXKUHBI MEPE]T
oTOopoM npo0 He MeHee 24 JacoB.

[TpensioxkeHHble pa3paOlOTKM W PEKOMEHJALMU [0 COBEPLIEHCTBOBAHUIO
TEXHOJIOTUM HCCJEI0BaHUS B OCHOBHOM HAIpaBJIEHbl Ha BBIABICHHE HaubOoJjee
OJIarONpPUSTHBIX ~ PEXKUMOB  OTPAOOTKM CKBAXMH C LEJIbI0  HEIONYIIECHUS
IPEXKIEBPEMEHHBIX OCJIO)KHEHU I U MOJIyYEeHUS KayeCTBEHHbBIX
ra3oruipaJuHaMUYECKUX MapaMeTPOB M3y4aeMbIX 3aJI€KE€d U MECTOPOXKICHUN IS

IPOCKTUPOBAHUS UX OCBOCHHMS [5].
1.2 CTpykrypa, conepxanue, MeXaHu3M 00pa30BaHUsA Ia30BbIX THAPATOB

B HedrerazoBoii mpOMBINIIIEHHOCTH THAPATH — 3TO BEIIECTBA, HAXOASIINECS
B ra3000pa3HOM COCTOSHUU TPH ONPEICICHHOW Temmeparype. OTH BelIlecTBa B
ocHoBHOM BKr04aroT CHa, CH3, CO2, H2S u apyrue xommoneHTsl. Mcxons u3 3Toro,
MOSIBUJICS. TEPMHUH «Ta30BbI€ THUIPATBD», a TakKe OJHO U3 PAaCIPOCTPAHEHHBIX
30Ty ACHUIA, CBA3aHHBIX C 3TUM THUIIOM TBEPJBIX KPUCTALIUYECKUX COCTUHEHUN. Y
OOJBIIMHCTBA JIIOJIEH €CTh OIMMOOYHAs TEOPHsl O TOM, YTO KHAKOCTH, KOTOpPHIE HE
COJIepKaT BOJBI WM BIIArW, HE CIIOCOOHBI 00Pa30BBIBATH TMAPATHI, HO HA MPAKTUKE
TUJpaTbl MOI'YT 0Opa3oBBIBATHCS APYTMMH KUAKOCTSAMHU U AK€ C METAHOJIOM, HO
TOJIBKO B TOM CJIy4ae, €CIM €ro KOHLEHTpalus He0CTaTOYHa.

["a30HOCHBIE IITACTBI BCErAa COAEpXkKar BOJY, IOITOMY J100BIBa€MbIil
IOPUPOJIHBIN Ta3 MOCTOSIHHO HachllaeTcss BoaoM. M3BecTHbI cilydyau, Korjaa ras
N0ObIBaeTCs BMECTE€ C BOAOW W3 ra3oBbIX CKBaKMH. Boma Takke MOAXOIUT AJis
TEXHOJIOTMYECKHX MTPOLIECCOB MOJATOTOBKU MMPUPOIHOTO rasa. J|BukeHue rasa B 1jacTe
CKBa)KMH U JIMHEHHBIX COOPY>KEHUN COMPOBOXKIACTCS YMEHBIIEHHUEM TEMIIEpaTyphl U
JABJICHUS, U3-3a Y€ro COOCTBEHHO Maphl BOJABI KOHACHCUPYIOTCA M CKAaIJIMBAIOTCA B
CKBOXMHAX U B JHUHEHHBIX coopyxkeHusX. [Ipu ompenenéHHbIX YCIOBHSX Kaxkaas
MOJIEKYyJIa KOMIIOHEHTa MPUPOIHOrO Ta3a, TaKMX KaK METaH, 3TaH, MpomaH, OyTaH,
cnocoOHas B34Th 0T 6 10 17 monekyn Boasl. K cBeneHnto, ojHa MOJEKyJa METaHa

cBs3bIBacT 6 Mosiekys Boasl CHs — 6H20, atana CoHs — 8 H20, mpomana C3Hg — 17H20.
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C noMomib0 BOJIbI WM BOAHBIX PACTBOPOB MPOM3BOAUTCS OYHMCTKA raza OT
TakuX KOMIIOHEeHTOB Kak H2S, CO,.

B pesynbTare Takoi 0O0pabOTKM MOYYarOT OYWIIEHHBIN Ta3, HACHIIECHHBIN
BOJOM. M3-3a TakMX TECHBIX CBS3€M MEXIY BOJOW W NPUPOAHBIM Ta30M, TMAPATHI
BCTPEUAIOTCS HA BCEX CTaAMSIX pa3paboTKu MmecTopoxaeHus. CTpyKTypa ra3zoBOTro

rupara MpeacTaBlieHa Ha pUcyHke 1.

- CH. X 5,75 H,0

' »
L™ Monexyna
. L MeTara

Momwna
BOSY .

Pucynok 1 — CtpykTypa razoBoro ruapara

HeoOxomumeie ycmoBus s 0Opa3oBaHUSI Ta30BBIX THAPATOB COCTOST B
CIIEIYIOIIUX KPUTEPUSIX, & UMEHHO:

1. CooTBeTCTBYIOIINE TEPMOOAPHUECKHE YCIOBHS, & UMEHHO MOKa3aTelH
IJIACTOrO JIaBJIEHUS U TEMIIEpaTyphl;

2. Hanuurie koMIOHEHTOB Kak METaH, 3TaH U IByOKHCh yTIIepo/ia, KOTOpbIe
ABJISIFOTCS TUAPATOOOPA3YIOLIUM BELIECTBOM;

3. JlocTaTo4uHOE KOJINYECTBO BOIBI.
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Pucynox 2 — KpuBbie 00pa3oBanust 171 HEKOTOPBIX KOMIIOHEHTOB

MPUPOJIHOTO rasza

TouHbIe 3HAUCHHS TEMITEPATYPHI U JaBICHUS TUAPATOOOPA30BAHUS 3aBUCST OT
XUMHUYECKOTO COCTaBa rasa, B TO BpeMs Kak THAPATO00pa30BaHNE MOXKET MTPOUCXOIUTh
IIpH TEMIIEpaTypax BhIIIEe TOYKH 3aMep3aHus Boabl 0 rpaxycoB. UTOOBI Mpe0TBPATUTD
o0pa3oBaHHWE THUAPATOB, JOCTATOYHO HCKIIOYHUTH OJHO W3 YCIOBUH, YIIOMSHYTBIX
Beimie. Ho, kak moka3pIBaeT MpakTUKa, OTACICHHE THAPATOOOPa3yIolIee BEIIECTBO OT
o0mmeil cMecH HEBO3MOXHO. B ciydae mNpHpOMHOTO Ta3a THAPATO0Opa3yromine
BEIIIECTBA SIBJIAIOTCS MOJIE3HBIM MPOoyKToM. [loaTomMy niis 60phObI ¢ 0Opa3oBaHUEM
THIPATOB MOTPEOYIOTCS TOJIBKO JABa IPYTUX (akTopa.

yCKOpeHHOG FI/II[paTOO6pa3OBaHI/I€ CHOCO6CTBYIOT CICAYIOIIUC SABJICHUA:
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1. TypOynentaocts. O6pa3yrouecs: TuAPaThl IEPEMENIatoTCsl B 00JIacTH
C BBICOKMM PacxojiOM Cpejbl, YTO, B CBOIO OYepe/b, APOCCENb CTAaHOBUTCS Oolee
YyBCTBUTEIHHBIM K PETYJIUPOBAHUIO TOTOKA. BOo-miepBhIX, TemMmepaTypa IpupoIHOTO
ra3a Mpu JIBH)KEHHM 4epe3 JPOCCENb 3HAYUTENbHO CHIXKAETCs, Oyaroaaps 3pdexry
Jlxoyns-Tomcona. Bo-BTOpBIX, MPH HEOOIBIIIOM MOMEPEUYHOM CEYEHUH BBITYCKHOTO
KJamaHa pacxoj yBenuuuBaercs. Korma raz cmemmBaeTcss B TpyOOIpoBoOJax,
pe3epByapax, TEINIO0OMEHHUKAX | T.J., ”THTEHCUBHOCTh TaK)X€ YBEITMUNBACTCS;

OO6pa3oBaHue TUIPATOB HAOMIOJAETCA B CTBOJE CKBaXKMH, U ATO XapaKTEPHO
npu pa3pabOTKe CKBAXKWH, TaKKE MPHU OCTAHOBKAX MO TEXHUYECKUM MPHUYMHAM B
NepUO/I ITyCKa padOThl CKBaXUHBI. Taxke ruapaThl 00pa3yroTcs Ha MTYIEpax 3a CUET
addexra xoyist — Tomcona (pucyHok 3), To ecTh Ha 00BsI3Ke TPyO J10 cemaparopa 3a
cuéT mepemajga TeMmIepaTyp IMOTOKa rasza, Ha JIMHEHHBIX 3allOPHO-PETYIUPYIOMINX
apMaTypax 3a Cu€T MepenajoB JaBJCHUS MPOMCXOJIUT BbIIABIMBAHHWE CMa3KH Ha

npoOkax 6aiinacoB U MTypBaja.

Pucynok 3 — Dddext Ixoyns - Tomcona (IpoccenupoBaHue)

ar _ (@)

G @
3

rae T — temneparypa, °C; P — naBnenue, [1a; V — 00bEM, M°.
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2. LeHnTp KpucTamM3auuu MOpPeICTaBiIseT cOO0H TOUYKYy, B KOTOPOH
UMEIOTCS OJarompusATHBIE YCNOBHS A (a30BOro MPEBpAIICHUS, B TAaKOM Cilydae
MPOUCXOIUT Tepexon u3 Kuakoil (a3sl B TBEpAyI (pucyHok 4). Jledexts
IIPOMBICJIOBBIX TPYOONPOBOJOB, CBAPHBIE IIBBI, (PUTUHIU U apMaTypa TaKKe MOTYT
paccMaTpUBaThCA KaK LIEHTPbI KPUCTAIUIM3ALUH ISl 00pa30BaHMs THIPATOB, a TAKKe
OPOSBICHUS] OTJIOKEHUM, HAKUIHU, TIpsIi3M M TecKa MOTyT OBbITh LIEHTpaMu

KpuCTalJIN3aluH,

Knactep
Monekynbl, CBSA3aHHbIE
TeTpasapUyecKuMm
BOAOPOAHBLIMU CBA3SIMU

OTpenbHble
MOseKynbl BoAbl

Pucynok 4 — Cxema KpUCTaUTM3aIMH BOAOPOIHBIX CBSI3CH

3. Boga. Hannuue cB0601HOI BOABI SIBISETCS OJJHUM U3 IJIaBHBIX YCIOBUI
o0Opa3oBaHMsI ra30BOT0 rUpara.

[lepeuncnennple  BBIIE  YCIOBHUS, CHOCOOCTBYIOUIME  YCKOPECHHOMY
THJIPaTO00pA30BAHUIO, HE SIBIISTFOTCS 00sI3aTeIIbHBIMU yenoBusimMu [11].

I'uaparsl knaccUPUUIUMPYIOTCS MO THIY B 3aBUCUMOCTH OT PACHOJIOKCHUS
MOJIEKYJ BOJABI B KPHUCTAUIMYECKOM PpEIIETKE M, COOTBETCTBEHHO, CTPYKTYPBI
pemierku. JlBa Ha3BaHus ruapatoB | MIMPOKO MCHONB3YIOTCS B He(dTEra3zoBoi
npoMbllieHHOCTH. VX HasbiBaroT ruapa tuna I u II. a uHoraa u ctpykryps! I, u ecthb
TaKke TpeThsl, Ha3piBaeMasi TunioM H (cTpykrypa H), HO oHa BCcTpedaeTcs ropaszio

pexe [11].
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Kparkue cpaBHUTENBHBIE XapaKTEPUCTUKH THAPAaTOB TUNOB | 1 II mpuBeneHsl
B Tabmuie 1. DTy Tumbl rTuApaToB OyIyT pacCMOTPEHBI OoJiee MOAPOOHO mo3xke. TUmb
MHOTOTPaHHBIX SYEEK, 00pa3yrUIMX CTPYKTYpY peleTKH B ruaparax tunos [ u 11,
NIOKa3aHbl HA PUCYHKE O.

['uapate! [ Tuna

['uapatsl Tumna [ UMEIOT NpoCTENITyIO peneTyaTyo CTpykTypy. OH oOpa3oBaH
SAYEUKAMH C MOJOCTSAMHU JIBYX THIIOB:

1) B hpopme noaekasapa, T.€. 10AeKadAp, KaKaas rpaHb KOTOPOro UMEET opMy

IMPaBUIJIBHOTO IITUYTOJIbHUKA

2) B popme TeTpakaiiiekasapa, TO €CTh YeTbIPHAAATUTPAHHOTO, UMEIOIIErO

12 IFITUYTOJIbHBIX U IBC HICCTUYT'OJIbHBIC I'PAHU.

Jonekasipuyueckue

IIOJIOCTH

MCHBIIC

pa3mepy, 4yeM

TeTpaKaﬁﬂeKaBHpHHGCKHG, IIO3TOMY IICPBLIC YaCTO HA3bIBAIOT MAJIBIMHU ITIOJIOCTAMHU, a

BTOPBIC - OOJIBLIIMMH MOJIOCTSIMH.

Tabnuna 1 — CpaBHUTEIbHBIE XapAKTEPUCTUKH THAPATOB

Tun I Tun 11
KOJ‘{JI/I‘—IGCTBO. 'MOJIEKYJT BOJIBI B OJIHOM 16 136
STYEHKE PEMIETKE
KoauuecTBo 10J10CTEN B OJTHON STUehKe
pEETKH
MaJIbIX 2 16
OOJIBIITUX 6 8
Teopernueckas hopmyIna SICHKU
IpH 3al0JIHEHUH BCEX I0JI0CTel X x 5%/4H20 X x 52/3H,0
MOJISIpHAsI TOJISl THIPATOO0OPa3yromero 0,1481 0,015
BEIICCTBA
IIPH 3aIOJTHECHUHU OOJIBIIMX MOJIOCTEH X x 7?/3H20 X x 17 H20
MOJISIPHAS JI0JIS THAPATO00Pa3yoIIero 0.1154 0,0556
BEIIIECTBA
HwuameTtp mosoctu, A
MaJIon 7,9 7,8
OOJIBIIION 8,6 9,5
O6bEM ofiHOI sueliku Kapkaca, M° 1,728 x10% 5,178 x10%
IIpuMepsl r'HIpPaTo00Pa3yIONIMX BEIECTB CHa, C2He, C2S, CO2 CsHs, i-CsH10, N2
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TETPAKAMAEKAINP RONEKAZAP
14-rparmex (Gomusas NnonocTy) 12-rpariex (Manas NONOCTs)

TUAPAT | TUNA

FEKCAKAMIEKAZNP AOAEKASAP
16-rpamnk (SONKLAR PONOCTE) 12-rpanumk (Manas nonocTs)

TUOPAT B TUNA

Pucynok 5 — INonmmaynpuueckue siueriku pemeTku ruapaToB | u |l Tumos

[110THOCTH THAPATOB PacCUUTHIBACTCS MO (HOpMyJIE:
pr =08+ 0,007 -M 2
pn = 08+0,0023-M 3)
rae M — MolnekysipHas Macca ra3a-ruapaTooopazoBaTes
OOmiee ypaBHeHHE ISl pacyéTa IMJIOTHOCTH THApaTa B 3aBUCUMOCTH OT

OTHOCHUTEJIbHOM MIIOTHOCTHU rasa—mnparoo6pa30BaTeJm:

Prugp = 0,873 4+ 0,063 " pr.oru (4)

B runparax | Tuna kaxxnas siueiika peméTku COCTOUT U3 46 MOJIEKYII.

Opna U3 MPUYMH TOTO, YTO JUIMTEIHHOE BpPEMSI HE yAaBallOCh yCTAaHOBHUTH
KPUCTAINTMYECKYI0  CTPYKTYpy THIpPAaToB COCTOMT B HUX MHOXXECTBEHHOM
B3aUMO/ICHCTBUU 00JbIII0TO KOJIMYECTBA XUMHYECKUX HJIEMEHTOB
(HectexeomeTpuyHoCTH). He siBnsieTcst HE0OXOMMOCTBIO 3alI0JIHEHUS BCEX MOJIOCTEH
pemETKY ruApaTooOpa3oBaTeNnsiMu 1l 00pa3oBaHus cTabWIbHOTO ruapara. CTeneHb

3aMO0JHEHUS MOJIOCTEN BIUSET HA TEMIIEPATYPY U JaBJICHUE.
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Takue BellecTBa Kak METaH, 3TaH, JABYOKHCh YIJIEpOJa M CEPOBOJIOPOL
ABJISIIOTCS OJHUM K3 CaMbIX paclpoCTpaHEHHBIX oOpazoBaTeneil rugpartoB | Turma.
I'unpater CH4, CO2 1 H2S nMeroT B cBoEM cocTaBe ruipaToo0pa3oBaTesid U B MaJIbIX,
U B 00JIBIIUX MOJOCTSIX, OTANYUTEIHHON 0COOEHHOCTHIO MOJIEKYJT 3TaHa 3aKJF0YAETCs
B TOM, YTO OHU 3aHMMAIOT UCKIIFOUUTETHHO OOJIBIIHE MOJOCTH.

I'upparst |l Tuna

I'unpatel |l Tuna otnuuarotcs Gosiee CIIOKHOW CTPYKTYpOM, yeM ruzapartsl |
tuna. Mx pemeérka cocTouT U3 AByX BUIOB sAueeK. CTPYKTypHbIE SUEHKH B THIpaTax
Il Tuna umeroT dhopmy:

1. Honekasnpa — 12 rpaHHUKa, B KOTOPOM KakJiasg T'paHb UMeeT (popMy
PaBHOCTOPOHHETO IIATHYTOJIbHUKA,

2. I'ekcakamnekasnpa — 16 rpaHHuka, umeromero 12 mHeHTaroHaJbHBIX
I'PaHEN U YETHIPE FeKCAarOHAJIbHbIE ITPaHHU.

Jloieka’ IpUYECKHE MOJIOCTH 10 Pa3MEPy MEHbIIE MeKCaKanIeKadAPUIECKUX.
Opnna stueitka pemérku rujapara |l Tuna odpasyrorest u3 136 Monexyn Bojbsl. CaMbIMH
pacnpoCcTpaHEHHBIMU BEIIECTBAMU, KOTOpble 00pasytor ruiparsl |l Tuma, B
IPUPOJIHOM Ta3e ABJSETCS a30T, MponaH U n300yTad. CTOUT OTMETHUTb, YTO MOJIEKYJIbI
azora B ruaparax |l tunma moryT 3aHMMarh Kak OOJIbIIME, TAK M MaJble IMOJIOCTH.
Mounekyiibl k€ NponaHa W M300yTaHa, HANPOTUB, 3aHUMAIOT TOJBKO OOJbIINE
HOJIOCTH.

['mppars! Tuna H BecTpeuarorcs ropas3no pexe, yem ruaparsl Tunos I u 1. s
0o0pa3oBaHMsl THAPATOB TAKOINO THUNA TPEOYIOTCS Majble MOJIEKYJbl, TaKu€ Kak
MOJIEKYJIbl ME€TaHa, ¥ rupopopmupoBannbie H-tuna. B crpykrype runpartos H - Tuna
CYIIECTBYET TpW THUMA moiocTeil: 1) momekasapuueckas - 12-rpaHHasi, B KOTOPOM
KaXJas U3 TpaHeld uMmeer (popMy NpPaBWIBHOTO MSATUYTOJIbHUKA; 2) HENpaBUIIbHAS
nonekayapuyeckas ¢GopMa - € TpeMs KBaJpPAaTHBIMU TpPaHAMH, IIECTHIO
NSATUYTOJIBHBIMU TPAHSIMH U TPeMs HIECTHUYTOJbHBIMU TpaHsAMU; 3) HENpaBUIIbHAS
ukocasapuueckas popma - 20-rpanHas ¢ 12 NATUYTOABHBIMH TPAHSIMU U BOCEMBIO
IIECTUYTOJIbHBIMU I'paHsaMU. Kaxknas cTpyKTypHas siUeiika peleTKA COCTOUT U3 TPEX

AOACKAAPUICCKUC ITI0JIOCTHU (MaHGHBKI/Ie), ABC HCIIPABHUIIBHBIC AJOACKASAPHUYCCKHC
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NoJIOCTH (CpPeIHHE) U OJHA MKOCa’ApUYECcKasl MOJOCTh (OoJiblasi). DaeMeHTapHas
sueiika BKioyaeT 34 Monekyisl Boabl. [lockonbKy st o6pa3oBanus ruaparta H-tumna
HEOOXOMMBI JIBa THAPATOOOPA3YIONIUX BEIIECTBA, IOBOJHHO CIIOKHO COCTABUTH €TI0
TeopeTnyeckyro popmyny. Ho eciu npeamnonoxuTh, 4TO MaJl€HbKUE MOJEKYJIbl X
3aMOJIHAT TOJIBKO JIBE TMOJIOCTH MEHBIIEro pasmepa, a OoJbIlIhe MOJEKYJbl Y, Kak
W3BECTHO, 3aHMMAIOT TOJBKO OOJBIIKE IMOJOCTH, TeopeThueckas Gopmylia sUeiku
oyner umeth Bux Y e 5X e 34 H20. T'magpate tuna H: 2-metundyran, 2,2-
auMeTwiOyTaH, 2,3-muMetTmnoyTaH, 2,2,3-TpuMeTuiI0yTas, 2,2-1uMeTUINneHTaH, 3,3-
JTUMETHIINICHTAH, METWJILMKIONCHTAH, ATHINMKIONCHTAH, METUJIIUKIOIreKCaH,
IUKJIOTENTaH M IMKJIOOKTaH. B cocTtaBe mNpuUpOAHOro rasa 3TH KOMIIOHEHTHI
BCTpevaroTcs peako. Ha camom gene 3tu BemiecTBa OOBIYHO HE NMPUHUMAIOTCS BO
BHUMAaHME MIPY aHAJIM3€ XMMHUYECKOI0 COCTaBa rasa.

HarnsnHoe npeacTraBieHue 0 yCIOBUIX 00pa30BaHUs Ta30BbIX THAPATOB AT
3aBHCHMOCTh PAaBHOBECHBIX IapaMEeTPOB THAPATOOOpa3OBaHUS IPHUPOIHOIO raza OT
OTHOCHUTEIIbHON MIOTHOCTH.

A P, MIIa

60 |

40 +
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20-..-
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10 T

-5 o s 10 15 20
Pucynox 6 — YcioBus runpaToodpa3zoBaHus IPUPOTHOTO Ta3a B 3aBUCUMOCTH

OT €r0 OTHOCUTEJIbHON IJIIOTHOCTH (10 BO31IyXY)

9Ta 3aBUCUMOCTbH ITOJTHOCTBIO A0CTOBCpHA JIsI ra30B OHpCJICJ'IéHHOFO COCTaBa

(motHOCTH). COCTaB 3TAJIOHHOTO Ta3a MPUBEAEH B TAOHIIC 2.
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Tabnuna 2 — CocTaB 3TaJIOHHOTO Ta3a Al HOMOTPaMM

KoMnoHeHTHI NPHPOIHOIO rasa,
00.9%0
IlnoTHOCTH Tra3a
(o Bo31yXY) CH4 C2He6 C3H8 I-C4H10 |n-C4H10 C5+s
0,60 92,67 5,29 1,38 0,182 0,338 0,14
0,70 86,05 6,06 3,39 0,84 1,36 2,30
0,80 73,50 13,40 6,90 0,80 2,40 3,0
0,91 61,98 17,77 11,18 1,50 4,14 3,43
1,00 54,71 17,45 13,30 2,10 6,40 6,04

Jns  nmaHHOW  HOMOTpaMMBbI  (PUCYHOK 6) MMeeTcs aHaJIUTUYECKas

amnmpoKCUMAIUs TON 3aBUCUMOCTH, KOTOPasi BRIYUCIISIETCS 1O (hopMyIie:

IgP= B+0.00497(t-+kt?) (5)

rae P — naBiienue, 0ap; t — remneparypa, °C; K u B — mapameTpsl, IpuBeAEHHBIC

B Ta0nIE 3.

Ta6muua 3 — [apameTpsr K u B

p k p
0.60 0.0050 1.00
0.65 0.0060 0.90
0.70 0.0075 0.82
0.75 0.0087 0.76
0.80 0.0100 0.70
0.85 0.0114 0.66
0.90 0.0128 0.61
0.95 0.0144 0.57
1.00 0.0160 0.54
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BrnaxHocTh ra3a sBISETCS OJHUM W3 3HAYMMBIX (DAaKTOpPOB B 0Opa3zoBaHHUU
TUAPATOB, TO CYIIECTBYET HOMOIpamMMa, II0 KOTOPOM MOYKHO OIPEAEIUTh
MAaKCUMaJIbHOE COJIEpKAHWE BJIaru B Ta3e MNPU ONPEACIEHHBIX 3HAYEHUAX
TEMIIepaTypbl U JABJIEHUS, a TAKXKE ONPEACNIUTh MPHU JaHHBIX MapaMeTpax OyJer Ju

OCYIICCTBIIATBLCA FHHpaTHBIﬁ PEIKNM. HOMOFpaMMa COACPIKaHNA BOJAAHBIX IIApPOB

IpEICTAaBICHA Ha PUCYHKE /.
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PucyHnok 7/ — MakcuMainbHOE COJepKaHuE BOASHBIX TapOB B IPUPOIHOM raze

B 3aBUCHUMOCTH OT JABJICHUA N TCMIICPATYPbI
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1.3  IIpomyckHble  XapaKTePUCTUKH  JHHEHHBIX  COOpYKeHMil

Heq)TeI‘aSOBLIX CHUCTEM

C HeoOXOAMMOCTBIO YBENWYEHHUS TMPOIMYCKHOM CIOCOOHOCTH JIMHEHMHBIX
COOPY)KEHHMI He(Tera3oBbIX CHCTEM MPUXOJUTCA CTAJIKMBATHCS Kak B IIpoliecce
no0bIYM, TaK U MPU HMX JKCIUTyartanuu. HapamuBaHue NpoImycKHOM CHOCOOHOCTH
o0ycaBIMBaETCs CTAAMINHOCTBIO BBOJIA B AKCILTyaTalluio 00BbEKTOB. bombInyo poib
OKa3bIBaIOT U3BMEHEHUS, IPOUCXOASAIINE B HAMPABICHUU MOITHOCTHU MTOTOKOB ra3a u3-
3a OTKPBITUI HOBBIX HE(TEra30KOHACHCATHBIX MECTOPOKICHUM.

[Ton mpomycKHOW CHOCOOHOCTHIO MOHUMAETCS MaKCUMaTbHOE KOJIUYECTBO
ra3za, KOTOpoe MOXKET ObITh MEepeaaHo MO JUHEHHBIM COOPYKEHHUSAM 3a CYTKU TPHU
MaKCUMaJbHOM  HCIIOJIb30BAaHUM  NPUHATBHIX  PACUETHBIX  MapamMeTpoB  H
YCTaHOBUBIIIEMCSI PEKUME PAOOTHI TPOMBICIIOBOTO 000PYI0BaHHUS.

OT npoMmyCcKHOM CITIOCOOHOCTH Ha MPSIMYIO 3aBHUCST pacxoi (1e0UT) U CKOPOCTh
TEUEHUsI TEepeMElICHUs NPOAYKIMU 10 JIMHEHHBIM coopyxeHusM. Ho cama
MPOIMYCKHAs CIOCOOHOCTh JJUHEUHOI'O COOPY>KEHUSI 3aBUCUT OT CTETIEHU CXKATHsSl rasza
Ha KOMIIPECCOPHBIX CTaHIMIX, W, CJIEI0BAaTEIbHO, OT AABIEHUS B IMPOMBICIOBBIX
obopynoBanusax. C TMOBBIIIEHUEM BBIIICTIEPEUUCICHHBIX MapaMETPOB MPOMYCKHAsI
CIOCOOHOCTh B JIMHEHHBIX COOPYXKEHUSIX HE(PTEra3oBbIX CUCTEM YBEIUYMBACTCS OT
OpPOTSKEHHOCTH ~ ydacTka  Opombiciia,  Kod(p@dUIIMEHTa  THAPABIMYECKOIO
CONPOTUBJICHUS, TTPOU3BOIUTEILHOCTU O0OPY/IOBAHUSI U TEMIIEpaTyphl raza, a TaKkxKe
OT €r0 OTHOCUTEIBHOM TJIOTHOCTH M CPEIHETO KOA((PUITMEeHTa CKUMAEMOCTH.

3aBUCUMOCTh OT IUIONIAAM YCTAHOBJICHHBIX OOOpPYJOBAaHUM IO KYyCTOBBIM
IUIOLIAJKaM MOAPa3yMeBAaeT PACCTOSHUE MEXIy JOOBIBAIOIIMMU CKBOXKMHAMH, B
KOTOPBIX TPOTSHKEHHOCTh MOXKET OBITh YMEHBIIIEHA, a MPOIMYCKHAas CIOCOOHOCTH
JMHENHBIX COOPY>KEHHI MOBBIIIEHA 32 CYET YUCIIa KOMIIPECCOPHBIX CTAHIIUH.

Binsinue uMeer Takke ypoBEHb T'MAPABIMYECKOTO CONPOTUBIICHUS, KOTOPBIM
3aBUCUT OT KO3(PPUIIMEHTA CONPOTUBICHHUS TPEHUS WIIM MECTHBIX CONPOTHUBICHU,
KOTOPBIE CO3/IAFOTCS 3a CUET YIIIOB MOBOPOTA UITKM OTBOJIOB, TJI€ MPOUCXOIUT OOJIbIIICE

CKOIUJICHUE HAJIMITAHKS YaCTUIl HA CTEHKAaX BHYTPH MPOMBICIIOBOTO 000PY10BaHMUS.
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Hnsa pacuéra KodpduIMEHTa THUIPABIMYECKOTO COMPOTUBICHHUS IO

O0TpPacCJICBBIM HOpMaM IMPOCKTUPOBAHUA PCKOMCHAYCTCA 3aBUCUMOCTD:

Awp _ 0,070 158 = 2K
/1=1'05.E_§:7. E_I_?B)O,Z (6)
rae: Re — gucno PertHonnica;
K, — oTHOCUTEIbHAS IIEPOXOBATOCTS;
E - xooddumment skcruryatraniioHHONW 3(PQPEKTUBHOCTH  JTUHEHHOTO

COOPYKEHHSI;
D — nuameTp npoXoAaHOro CEYEHUs TUHENHOTO COOPYKEHNUS;

A

rp— THIPABIMYECKUE IOTEPH Ha TpeHue [23].

[lpu npedummre mOOBIBaEMON TPOAYKIMHU, TO €CTh Ta3a, MPOIMyCKHAs
CIIOCOOHOCTh B COOPYXEHHUAX HEe(PTEra3oBbIX CUCTEM MOXET OCTaBaThCS Ha YpOBHE
HOMHHAJIBHOM, HO PEKUM pabOThI OYyJIET 1ajieK OT ONTUMAIBLHOTO, JaXKe €CJIH 33]1aBaTh
pacxoJ OJM3KO K MakCHUMallbHO BO3MOXHOMY paboueMy pexXuMy, TO BCE pPaBHO
nokaszaTesnu OyayT OTJIMYaThCs OT 3KCIUTyaTallMOHHBIX 1apaMETPOB.

Jist yuéra HapamuBaHUS TPOITYCKHOM CIIOCOOHOCTH HEOOXOJUMO Y4YeCTh
HanOoJIee BO3MOXHBIE MecTa (POPMUPOBAHUS TUIPATOB:

o Cenaparop;

o Crenku 0OpaTHBIX KJIAITaHOB U 3a/IBIKEK;

o [Mryuepst (3ddext Jxoyns-Tomcona);

o [MazocOopHBIe KOJUIEKTOpHI (3amopHasi apMaTypa U MecTa BpE3KH

ra3oIlpoOBOJAOB CKBOXUH B KOJIJIEKTOP);

o JlnadparMeHHbIN 2IEMEHT U3MEPUTETHHON YCTAaHOBKH (PUCYHOK 8).

1 - razonpoeoa; 2 - rmgpartsl; 3 - anadcdparma

Pucynok 8 — Hakomuienue ruipatoB B U3BMEpUTENIbHON nuadparme

38



Pacuér nponyCckHON CIIOCOOHOCTH OCYIIECTBIISIETCS YEPE3 CKOPOCTh MOTOKA
ra3a u Iioumaab CeYeHUs TpyOBbl.

Q=V-S§ (7)

['me, Q — mpomycKkHast CTIOCOOHOCTH;

V — CKOpOCTh MOTOKA;

S — mIomaak ceueHus Tpyohl.

Crout oOpaTuTh BHUMAHUE HA TO, YTO PEKHUM IABWKCHHS Ta3a OMpenesieTCs
gyuciaoMm PeiiHonbaca. Ilpu BbllONIHEHMM pacyé€ra CO3JaBa€MOro JBMKEHHUS TIas3a
HEOOXO0UMO MPUHUMATh JUI HETO CKOPOCTH: He Oojee 7 M/C AJid HU3KOTO JAaBJIECHUS
IpU NepeMeleHu , 15 M/c Ui cpeiHero AaBieHus, 25 M/C 1711 BBICOKOTO JIaBJICHHUS.

JUis  pemieHuss NpoOJIEeMbl C YBEIMUYEHUEM IPOMYCKHONM CIOCOOHOCTH

JIMHEHMHBIX coopymeHHﬁ BO3MOJKXHO IIPUMCHCHHC CIICAYIOIIHUX MCP:

o Bpeska B TpyOoInpoBo1 yyacTKa yBEIUICHHOTO JUAMETPA;

o VYBeanueHne KoJnuecTBa HACOCHBIX CTAHITUI;

o YBenuueHne mpou3BOIUTEILHOCTH HACOCHBIX CTaHIINM;

o HpoccenrpoBaHue MOTOKA 3a CUET U3MEHEHUS TTPOXOTHOTO CEUCHHS.

CrienuanucThl OTMEUAIOT, YTO YBEJIUYEHHE MOIHOCTH HACOCHBIX CTAHIIUMA HE
SBJISIETCS] PEIIEHUEM MPOOJIEMBI, TaK KaK 9TO MPUBEAET K POCTY JABJICHUS B CHCTEME.
3T0, B CBOIO OYEPE/Ib, MOXKET CTaTh MPUUMHON aBapHUH, MPUBOASINIEH K AedopManiuu
ra3onpoBo/ja.

B cnyuae Bpe3ku B ra3onpoBo]i CEKIHMI OOJIBIIIET0 quaMeTpa, /ISl yBeInUeHUs
MPOITYCKHOW CIMOCOOHOCTH, HO [JIsi TIOJOOHOW TepefenKku TpeOyeTcss MoJIHas
OCTaHOBKA M OYMCTKA JIMHWUU Ta301IPOBO/IA.

Tak >xe mis yBeTWYeHUs! MPOMYCKHOW CIIOCOOHOCTH 3HAUUTEIHHOE BIUSHUE
OKa3bIBaeT IITyLEP (Ipoccenb), Tak €ro (PyHKIUsS 3aKI0YaeTCsi B U3MEHEHUU U
PETYIUPOBAHUH TMOTOKA JOOBIBAEMOU MPOIYKIIMU 3a CYET M3MEHEHHH MPOXOTHOTO
CEYCHHUS JIMHCWHOTO COOPYKCHHS ¢ HW3MCHCHHE TEeMIIepaTyphl MPOXOIUMOM
npoaykiuu 3a cué€t addexra xoyna-Tomcona. lltyuep (apoccens) mpeacTaBieH Ha

pucyHke 9.
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Pucynox 9 — tynep (apoccens)

B mo0om ciyuae, BeiOOp Haubonee 3(PpPekTUBHOrO crocoda MOBBIINICHUS
MPOITYCKHOW  CITOCOOHOCTH JIMHEHHOTO COOPY)KEHUS 3aBUCHT OT COCTOSHHUS
KOHCTPYKITUH, YCJIOBHH dKCIUTyaTalllH, BO3PACcTa U KOHCTPYKTHUBHBIX OCOOSHHOCTEH.

[ToaTOMy OOJBITMHCTBO MPEANPHUATHN NMPHOETAIOT K XUMUYECKUM METOJIaM
JUTSL YBEITMYEHUS TIPOITYCKHBIX CITOCOOHOCTEH JIMHEHHBIX COOPYKEHUH, TaK KaK 3TO HE
noTpedyeT peKOHCTPYKIIUU JTMHEWHBIX COOPYKEHHUH MPOMBICIIOBBIX CHCTEM.

Heo0xo1mMo OTMETUTh, UTO ISl YBEITUYCHHUS MPOITYCKHON CIIOCOOHOCTH TPH
THIPATO00pA30BAaHUU HWCIONB3YIOT BBOJ METAaHOJA, HO METaHOJ TOXKE OECCHIICH,
KOTJIa OTCYTCTBYET TOJHBIN MPOXOJ[ MO JMHEHHBIM COOPY)KCHHSIM, HO Ha MPAKTUKE
MeTaHos OyaeT ciumkoM 3(QQGEeKTHBEH MPU HAJUYMH MUHUMAJIBHOTO IPOXOJa.
[TooToMy wu3MeHeHHE aMaMmeTpa IITyllepa WKW OOpaTHOrO KIaraHa 3HAYUTEIbHO
BJIMSIET HA MPOITYCKHYIO CIIOCOOHOCTh, U BE3JE, i€ IPOUCXOIUT U30IHTAIBITUNHBIN

npoIiecc.
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1.4 MeTaHO0JI 1 METAHOJBLHOE X03AHCTBO

MeraHon HCHONB3YeTCSs B KayecTBE MPOPUIAKTUYECKOTO CpeacTBa AJis
npenoTBpanieHus o0pa3oBaHUsS THUAPATOB. DTOT METOJA MOJMY4YWs1 HauOobliee
pacnpocTpaHeHHe Ha HEPTEra30KOHICHCATHBIX MECTOPOXKIEHUAX. B ra3oBbIii MOTOK
BBOASAT MeTaHoqd, T.e. MeTwioBbld crupT (CH3OH), xoTopblii siBisieTcs areHToM,
CHIKAIOIIUM TEMIIEPATYPY TOUKH 3aMEp3aHUs.

MertaHo1 BMeCTe ¢ BOASHBIM [TapOM, HACHIIIAIOIINM ra3, 00pa3yeT CupTOBbIC
pacTBOPBI, TEMIIEPATYpa 3aMEP3aHU KOTOPBIX 3HAYUTEIBbHO HIKE HYJIA. [IoCKOIbKYy
KOJINYECTBO BOJASHOIO Iapa, COAEPM KAILETOCA B ra3e, OJHOBPEMEHHO YMEHBIIAETCH,
TOYKA pOChl YMEHBIIAECTCA U, CIEA0BATEIBHO, PUCK BBINAJCHUS TUAPATOB CTAHOBUTCS
3HAYUTEIBHO MeHbIIe. OAHAKO CIeAyeT UMETh B BUJY, UTO METAHOJ PAaCTBOPUM B
Boje. Ecom B mwiedipax ecTh BOja, METAHON TMOJHOCTHIO PACTBOPSAETCS B HEW H

ctaHoBUTCS MeHee dpdexkTuBHBIM. CTPYKTYpa METaHOJIA MPEACTaBICHA HA PUCYHKE

10.

Pucynox 10 — CtpykTypa MeTaHona

OnpenensionyMi KpUTEpUSIMH TIPU BHIOOpE TOTO WJIM WHOTO HHTUOUTOpa
rUAPaTooOpa3oBaHusl B  YCIOBHSX Ta30l00bud  Ha He(dTEera3oKOHIACHCATHBIX
MECTOPOKACHUSIX SIBISIOTCS: CIIOCOOHOCTh CHUXATh PABHOBECHYIO TEMIIEPATYpPY

TUAPaToo0pa30BaHus, CTOMMOCTh, PACTBOPUMOCTH B BOJIE M TEMIIEpaTypa 3aMep3aHus
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BOJHBIX PAaCTBOPOB, BS3KOCTb M IIOBEPXHOCTHOE HATSHKEHUE, JIETY4YeCThb IapoB,
B3aMMHAasi PACTBOPMMOCTb C Ta30M H KOHJEHCAaTOM, a TAakKXe BO3MOXKHOCThb
pereHepan HHruOMTOPOB B TIOJIEBBIX YCIOBHUIX C HU3KUMU MTOTEPSMHU, OCOOCHHO MPH
BBICOKOW CTOMMOCTH MHTHOUTOPOB.

OpHUM U3 KpUTEpUEB BhIOOpPA MHIHMOUTOpA SIBJIAETCS BEJIMYMHA MOHUKEHUS
PABHOBECHOM TeMmepaTypsbl. /[ MeTaHOoJIa WIK TJIMKOJIEW BEJIMYMHY TeMIEPaTypbl

OTIPEICIISIIOT 110 ypaBHEHUIO ["'aMmepimMuara:

w

At = 0,556 — -
M 100—w

(8)
r7e, W — MaccoBas JI0JIs1 UHruouropa, %;

M — MonekynspHas Macca HHTHOUTOPA;

K = 2335 nnsa meranona (K=4000 s rivkoss)

Henoctatkn MeraHona kak HWHTHOMTOpa THAPATOOOpPA30BAaHUS: OH HMEET
BBICOKO€ JaBJICHUE HACHIIIEHHBIX MapoB (OOJbIIME TOTEpPU), €ro TPYIAHO
pereHepupoBaTh, MOATOMY €r0 UCIIOIb3YIOT B CKBOXKMHAX, ILIeH(ax, ra3onpoBoiax.

[ToBceMecTHOE HCHOJB30BAHUE METAHOJA B KAaYeCTBE MHIMOUTOpAa MPOTHUB
0o0pa3oBaHUsI Ta30BBIX TUAPATOB Ha Tra30l00bIBaAOIMIMX mpeanpusatusx Poccun

00YCIIOBJICHO CIEAYIONIMMU TPUINHAMU:

- OTHOCUTEIBLHO HU3KOU CTOHMMOCTBIO,

BbICOKOII TEXHOJOTMYHOCTBIO TIPOILIECCA BBOJA MW pacCIpelesieHHue
METaHOJIa B TpeOyeMble yU4aCTKH TEXHOJIOTMYECKON 1ETIH;

- Camas BbICOKAsI aHTUTHApPATHASI aKTUBHOCTh, KOTOPAasi COXpaHseTCs: Ipu
HU3KUX TEMIIEpaTypax;

- OueHb HH3Kasg TeEMIeEpaTypa 3aMep3aHdusi KOHUECHTPUPOBAHHBIX
PacTBOPOB METAHOJIA U UCKJIKOYUTEIBHO Majasi BSI3KOCTh IPU TEMIIEPATypax HUXKE -
50 °C;

— Manass pacTBOpUMOCTh MeETaHOJa B HECTAOWJIBHOM KOHJIEHCATE,

0COOEHHO IIpu BBaHMOHCﬁCTBHH rasoBoro KoHacHCaTa C BOAHBIM pPAaCTBOPOM

metanoisa (BPM);
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- He moasepraer marepuanbl KOHCTPYKIMN U JJMHEUHBIX COOPYKEHUU K
KOPpO3HH;

— Manasi BepOSATHOCTb COJIEOTIOKEHUN;

= CMenmBaeMoCTh CO clIa0OMUHEPATIM30BaHHON BOJIOM 0e3 oOpa3oBaHUs
ocajka;

— Hanuuue TeXHONIOTHYECKUX CXEM pereHepaluu

— Bricokast 3¢ (peKTUBHOCTB peareHTa He TOJIbKO M0 MPEyHIpexIeHUI0, HO
U TOpU JUKBUJALUUM BO3HUKAIOIIMX HAPYIICHUH TEXHOJOTHMYECKOTO pPEeXUMa He
CIUIOIIHBIX TUAPATHBIX MPOOOK B IPOMBICIIOBBIX KOMMYHUKAIUSX.

B cooTBeTcTBUM C BBINIEU3TIOKEHHBIM, UMEETCSI U HECKOJIBKO CEpbE3IHBIX
HEJ0CTATKOB MPHU UCIIOJIb30BAHUN METAHOJIA, & UMEHHO:

o O4eHb BBICOKAss TOKCHUYHOCTh, KaK MPHU JCHCTBUU MapOB, TaK U IpPH
MOTMaIaHUH Ha KOXKHBIE TOKPOBBI M BHYTPb OPraHU3Ma YeJI0BEKa, HO U IPU 3TOM UMEET
BBICOKYIO CTEIIEHb I10’KAPOOIIACHOCTH;

o [Tpu ucnonb30BaHUU TAHHOTO MHTUOUTOPA €CTh OOJIBINIAST BEPOSTHOCTh
BBINAJICHUS COJIEH TIPU CMEIIMBAHUH C CUJIBHO MUHEPAIN30BAHHON MJIaCTOBOM BOJIOM,
YTO B pe3yJIbTaTe 00pa3yroTCs COICOTI0KEHHUS B IPOMBICTIOBBIX KOMMYHHUKAIUSX;

o Yckopennbit  3¢@dexT pocTa KPUCTAIIOTHAPATOB TMPU HAJTUYUU
paz0aBneHHbIXx BPM, Tak Kak 3T0O pegocTaBiigeT HEAOCTATOUHYO0 KOHIEHTPALUIO JIJIs
IpeaynpexIeHus TuApaToo0pa3oOBaHMUs.

[Ipy Bcex TMEpeUMCICHHbIX JOCTOMHCTBAX M HEJOCTATKOB, BO3HUKAIOT
TPYJIHOCTH B OPraHU3aLMOHHO-TEXHUYECKUX MEPOIPUSITUAX, HATIPUMED, CIOKHOCTH
IIPU €T0 I0CTaBKe, TaK KaK 3TO MHOTOUKCIIEHHBIE ONEpaliy M0 CIUBY U 3all0JHEHUIO,
IIpU KOTOPBIX TpeOyeTcs: coOoieHne 0COo0bIX TpeOoBaHUM Oe30macHOCTH. Takxke U
Opy YTUIW3AIUK BOJOMETAaHOIBHOTO pacTBopa (BMP) HH3KMX KOHIIEHTpaiui, c
y4€TOM BO3paCTAIONIUX SKOJOTUYECKUX TPEOOBAHUHM MO OXpaHE OKPYKAIOIIEH CPEIbI.

MeranonbpHOe x03sHcTBO (pucyHOK 11) mpencraBiser coOOW KOMILIEKC
000py1I0BaHUM, KOTOPbIE MPETHA3HAYCHBI JJIS:

o [Ipuéma, xpaHeHrs TOBAPHOTO METAHOJA OT IEPEIBUKHBIX CPEICTB;
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o VYyéta 1 BbIJIauu METAHOJIAa B aBTO- U 3K/JI IUCTEPHBL;

o [Tomaun meTaHoJIa Ha KyCThl CKBa)KHMH, MOJIYJIb BXOJHBIX MLIICH(OB,
IIPOMBICIIOBbIE ra301poBoibl M HAa YIII' B kauecTBe MHTMOUTOPA THAPATOOOPA30BaAHNUS;

o COopa BBIACIUBIIETOCS BOJa-METAHOJIBHOTO PACTBOpPA U3 CEMapaTopoB
0J10Ka ITOJITOTOBKH I'a3a;

o CnuB MeTaHOJIa B aBApUUHBIX CUTYallUAX B IPEHAXKHYIO €MKOCTb.

B cucremy MeETaHOJIBHOTO XO3SMCTBA BXOJMWT KOMIUIEKTALMsA, KOTOpas
ONpeJENsAeTCs, B COOTBETCTBUU C HOPMAMH TPEOOBAaHUS TEXHOJOTHYECKOTO MpoLecca
Ha 00BEKTE U3 CIEAYIONUX OJIOKOB!

- biiok n1o3upoBaHMs METaHOJNA C TEPMETUYHBIMU JTO3UPOBOYHBIMU
HacocaMu,

- brox mepexkauku MeTaHOJIAa C TEPMETHYHBIMU IEHTPOOEKHBIMU
CaMOBCaCBhIBAIOIIMMH HACOCAMU;

- biiok pacripeniesieHust METaHONA;

- CTosiK cMBa/HaMMBa METAHOJA C TePMETUYHBIMH HAKOHEYHUKAMH;

- EMKOCTh TOBapHOro MeTaHOJA Uil NpUEMaA, BBIJAYM W XPAHCHHS
METAHOJIA N0 a30THOU «IOAYIIKON»;

- EMKOCTB peHa)cHas;

— bnok oneparopusiii ¢ pasmemennem mkada JICY ¢ nporpaMmmupyemMbim

JIOTUYECKUM KOHTPOJUIEPOM M MAHEJIbIO YIIPABJICHUS.

44



LAAAAA AL

nox_ynpabaewus
EMxocme xpasenus u Baox ynpabaenu:

Budavu Memawona

Bnox doaupobanus mMemanona

Pucynok 11 — MeTtaHoabHOE X035HUCTBO (CKJIa/l METaHOJIA)

MeTtaHon nogaércs HEMOCPEICTBEHHO OT OJI0Ka 103UPOBAHMS METAHOJIA Yepe3
pacnpeensonye BeHTHIN B JUHEHHbIE COOPYKEHUSI MPOMbBICIA CUCTEMBI JTOOBIYH
npupoHoro rasa (I[Tpumoxenne N).

bonee 90% wmeraHoma, moTpeOIIEMOro B Ta30BOM MPOMBIIIJICHHOCTH,
MPUXOJUTCS HA HHTUOMPOBAHUE CHCTEM JOOBIYH ra3a.

B cucreme m00puM raza MeTaHONa pPacXOAyeTcs A HMHTHOMPOBAHHS
CKBOXMHHOTO (OHJA, MIICH(POB M KOMIUIEKCHBIX YCTAaHOBOK TIOATOTOBKH Tasa
(YKIII).

OCOOEHHOCTBIO HCIIOJIB30BAaHUS METaHOJa ABIISIETCS  HEOOXOIUMOCTH
PETYJIHMPOBKH €ro pacxoia, €CII TOT PeareHT y>Ke COAECPKUTCS BO BXOASIIEM ra30BOM
notoke. 1o o0cTtosTenbcTBO Bo3HMKaeT Ha YKIIIT u oOycioBieHO BBICOKOM
JIETY4YeCThIO MapoOB METAHOJA, B PE3yJibTaTe PaHHErO0 BBEAEHHOTO METaHOJa B ras
(Harmpumep, B CKBaXXUHY miH nuterd) [17].

Pacxon Meranona npu a00bue MO MpeANpUSITHSM HedTerazoBoil oTpaciu
onpeeNseTcss Kak CyMMa «CpPEIHEB3BEUICHHBIX» MO 00bEMaM 0OBIBAEMOIO rasa
PACXOJIHBIX MMOKa3aTeNeH sl BXOIAIIUX B HETO OOBEKTOB.

Pacuér nmpousBoautcs no popmyre:

G =26~ Q, ©)
rae Gi — pacxoa MeTaHoIa 10 MPEANPUITHIO B IIEJIOM, THIC.T/TOI;
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Qi — yAenpHBIN pacxoa MeTaHoIa Ha MHrHOupoBanue i1-ro oobekra Y KIIT
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2 TEXHOJOI'MYECKHUE PEHIEHUA 110 YBEJIUYEHHUIO
MNPOITYCKHOMH CIIOCOBHOCTHA B YCJIOBUAX
I'MAPATOOBPA3OBAHUA

TexHoJIOTHYECKOe peIlIeHHE MO YBEIUYCHHUIO MPOIYCKHOM CIOCOOHOCTH B
YCIOBHUSIX THUApPATOOOpa3oBaHUs IOApPa3yMEBaeT psJ MPOLERyp, KOTOpble OyayT
HaIlpaBJIeHbl Ha TMPEAYNPEKICHUE WIM JIUKBUJAIMIO OOpa3oBaHMs THUJIPATOB B
JMHEWHBIX TTPOMBICIIOBBIX COOPYKEHHUAX He(PTera30KOHIEHCATHBIX MECTOPOKICHHIA.

UtoOBI MOHSATH HA CKOJIBKO MPOJYKTHBHBI M PallMOHAJIbHBI MEPEUUCTIICMbIC
METOJbI 0 YCTPAHCHHIO THIPATOO0Opa30BaHUs, HEOOXOIUMO PACCMOTPETh MecTa
OOJIBIIIETO CKOIUICHWS WJIM YacTO IIOJBEpraromuxcs oOpa30BaHUIO THIPATOB IPHU
JIOOBIYUE Ta3a.

W3menenne TemmepaTypbl B padoOTaoIIeld CKBAKUHE PEKOMEHIYETCS
OTpeeNATh C MOMOIIBI0 TIIYOMHHBIX MPUOOpOB. Eciu Takoe HE mpemocTaBisieTcs

BO3MO>KHBIM, IPUMEHSIOT (POPMYJIBI:
t = t, - Ate™ ™ D+{(1- D) T- Di(pe- py)/ H- Alc,)/ a} (10)
rae t, tp — TemMmeparypa moToka u rpyHra Ha riayoune 1;
to, = ty,-I'(H-1) (12)

rae tw — Temmeparypa ruiacta Ha rayoune H; I' — cpenHee 3HaueHue
reoTeEpMUYECKOro rpaguenra Ha ydactke H — 1; /I« — u3MeHeHnue temmeparypsl B

npu3aboiiHoi 30He 3a cuét rpdekra Jxoyns-Tomcona, °C;

ti= Di (pus- Pe) {19 (1+ (Geyt /m heal?)} 1 19(rk/re) = Di(pur- P) - (12)

r7ie Ik — paauyc KOHTypa MUTaHUs CKBAKUHBI, M; T'c — PAJINYC CKBaKUHBI, M; Di
— muddepennuanbabiii Kodhduiuent Jxoyns — Tomcona, °C;/MIla; pux — naBaeHUE
B rutacte, MlIla; pc — naBinenue Ha 3a6oe ckBaxunbl, MIla; G — MaccoBbIf pacxo/ rasa,

KF/C; Cp — TCINIOCMKOCTD I'a3a IIPpU IIOCTOAHHOM HABJICHHUH, T — IIPOAOJDKUTCIBHOCTD
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paboTHI CKBaKUHBL, C; N - BCKpBITast MOITHOCTH I1acTa (MHTEpBai nepdopaium), M; Cn

— TEMI0EMKOCTb opobl, JIx/Me,
a = (2nhy)/(Qce,f(7)) (13)

e Ay — TEIJIONPOBOJAHOCTh TOPHBIX NOpo, /M ¢ rpagyc; f(z) -
Oe3pazmepHas QyHKITHS.

f(t) = In( 1+(xh,t/c, 1)°) (14)

Benuuuna IreoTCPMHUUCCKOIo IrpaJuCHTa 3aBUCHUT OT MHOTUX IICPCMCHHBIX; €TO
HY’)KHO pPaCCUHHUTBIBATb MHCXOOA H3 Mokasarejiei M3MEHCHUU TCMIICPATYPEL B
CKBaXMHAX, IIPOCTAUMBAOIINUX HOOBOJIBHO IIPOAOJDKHUTCIBHOC BPCMA. B ClIy4dac
CHWJKCHUS TCMIICPATYPHI I'a3a IMPpHU ABHKXCHHU C€ro 110 CTBOJIY CKBaXUMHLI, B IIOTOKC
BCCraa COACPKHUTCA CKOHACHCHUPOBAHHAA BOIA. HOBTOMy 06paBOBaHI/Ie T'a30BBIX

ruapaTroB OGYCJIOB.HGHO TOJIBKO OTHOHICHWECM JIaBJICHUSA U TCMIICPATYPhI.

Temnepatypa, gaBnexue

>

% \ \“\
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Pucynok 12 — Onpenenenue 30HbI BO3SMOKHOTO 00pa30BaHUs THIPATOB
1 — naBneHue B CKBAXKHMHE; 2 — pABHOBECHAS TEMIIEpATypa
ruparooOpa3oBaHus; 3 — TemMreparypa B CKBaKnHe; 4 — riryOrHa 3ajieraHus

HEUTPAIBHOIO CJIOA
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[To rpaduky, n300pak€HHOMY Ha pUCYHKE 12 MOXHO OMpENeTuTh MECTO
00pa3oBaHUsI TUAPATOB B CKBAKUHAX.

OOpa3zoBaHue THUAPATOB B CTBOJIE MOKHO MPEAYNPEAUTH TEIUIOM30JIAINEH
dbonTanHbIX apMaryp (DPA) unu 06CagHBIX KOJIOHH, OBBIIIICHUEM TeMIIEpaTyphl raza
B CTBOJIE C ITIOMOIIIbIO HAarpeBaTelIeH.

Haubosiee ”HTEHCUBHO TUIpaThl 00pa3yloOTCs MPU OCBOEHUU CKBAXKUH IOCIIE
OypeHHss W pEMOHTa, TaK Kak mnpu3aboilHas 30HA HACHIIIEHA BOJIOH,
oTpuibTpoBaBIelics u3 OypoBoro pactBopa. IIpm OCBOEHHMHM OHa BBIHOCHUTCS
MJIACTOBOM JKMJKOCTHIO B CKBOXHWHY M, B3aMMOJICHCTBYS C Ta30M, MEPEXOIUT B
ruapaTHyto dasy.

JlonoaHUTENbHBIM ~ (PAKTOPOM,  BBI3BIBAIOIIUM CHUIKEHHE TEeMIepaTypbl
MIOTOKa, SABJISETCS JIPOCCEIMPOBAHME Ta3a dYepe3 HEIIOTHOCTH B Pe3bOOBBIX
coeauHenust JTUGTOBLIX TpyO (pucyHok 8). Ilpm mepenane naBieHHi B 3aTpyOHOM
npocrpancTBe W BHyTpeHHer mnosoctu  HKT B 30HE  BO3MOXKHOTO
TUAPATO00PA30BaAHUS, MOKET TIPOU30UTH Pa3TepMETH3AINS U ITO TaK)Ke MPUBEHET K
OXJIQXKJICHUIO Ta30KUJIKOCTHOTO TIOTOKA M YCKOPEHHIO O0Opa30BaHUS Ta30BbIX
TUAPATOB.

Taxxke ¢akTop, BBI3BIBAIOIINNA PA3TEePMETH3AIMI0 KOJOHHBI, HAMpPUMEP
ckpeOkoBaHue. Tak Kak CKpeOKOBaHME MOJApPa3yMEBAET MEXAaHUYECKOE YAAJICHHE
Pa3JIMYHBIX OTJIOKEHUMW, a TI0 MPUYMHE KPUBU3HBI CTBOJIA BHYTPEHHUE MMOBEPXHOCTHU
TPyO UCTIBITHIBAIOT PA3IMYHBIC HATPY3KHU OT CKPEOKa, U OT TAKUX HArpy30K CHUMAETCs
3alllUTHAs IUIEHKA, oOpasyroniascs B mpouecce 3kciuryarauuu. [Ipu coBnageHuu c
My(QTOBOW 30HON H3-3a JIMKBUIWPOBAHUS 3AIIMTHOW IJIEHKU YCHUJIMBAETCA IMPOILIECC
pasrepMeTu3anuu pe3bOOoBBIX coeauHeHnd [9]. s CHIDKEHHSI TAaKOTO BIMSHUS
naHHoro (Qakrtopa, nmpuOerarT K MEPUOJIUYECKUM IPOMBIBKAM PACTBOPUTEIISIMHU B
LEJISIX BOCCTAHOBJIEHUS 3AIUTHBIX MJIEHOK.

Takum o0pa3oM, 0O0pa3oBaHUIO Ta30BBIX THUJPATOB TIPU J00BIUE Traza
CHOCOOCTBYIOT HHU3Kas IUIaCTOBasl TeMIlepaTypa, Haluuue B pa3pe3e 30H C
NOHWKEHHOW TEMIIEpPATYpOM WM 30H BEYHOMEP3JIBIX MOPOJ, BBICOKHI TIa30BBIH

dakTop, OCTAaHOBKA pa0OThl CKBAXKUHBI, HErepMeTUYHOCTh KoJIoHHBI HKT.
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D10 BCE UTO KacaeTcsi MPOMBICIOBOTO 00OpYyIOBaHHS HEMOCPEICTBEHHO Ha
KyCTOBBIX  IUIOIIAJKaX TMpW JOOBME Tra3a Ha  HEPTEra3oKOHICHCATHBIX
MecTopokaeHusiX.  CTalkWBasCh ¢ TaKUMH  OCJIOXHCHHSMH,  THAPATHI

HETNOCPEICTBEHHO BIIMSAIOT HA MIPOITYCKHYIO CIOCOOHOCTh B OTPULIATENILHOM KIIIOYE.

Pucynok 13 — I'mnparnas mpoOka Ha (POHTAHHOM apMartype

2.1 O6masn wuHdopmauus 0 MeToAax NpeaynpexaeHuss U O0pbObI ¢

THAPaTo0Opa3oBaHNEeM

N3BecTHO, YTO MOJISIPHBIE PACTBOPUTEIIN, TAKUE KAK CIIUPT U IIUKOJIb, a TAKXKE
MOHHBIE COJM, MOTYT MpPeIylnpekIaTb 0Opa30oBaHHE Ta30BbIX T'MAPATOB. BaxkHO
OTMETHUTb, YTO 3TU BEIECTBA HE MPEMATCTBYIOT T'MAPATOOOPa30BaHUIO, & TOJIbKO
UHTHOUPYIOT 3TOT mpouecc. To ecTh OHU CIOCOOCTBYIOT YMEHBILIEHUIO TEMIIEPATYPBI
WM YBEJIMUCHHIO JIaBJICHUS, TIPU KOTOPBIX MPOUCXOAUT 00pa3oBanue ruapara [11].

Jliia Toro yToOBl MPEeAOTBPaTUTh 00pa30BaHKE TUAPATOB B ra30BOM IMOTOKE,
HEOOXOJUMO YCTPaHUTh IO KpalHEl Mepe OJHO W3 OCHOBHBIX YCJIOBHUH
CYILLECTBOBAHMSI THIPATOB: BBICOKOE J1aBJIEHUE, HU3KYIO TEMIIEpPATypy UM CBOOOAHYIO
Biary. [lpouenypel mo mnpeaynpexaeHHI0 T'MIpaTooOpa3OBaHUS HPOU3BOISTCS C

MOCTOSSHHOM Tojadeil uHruouropa (MeTaHoJia) C OMNpEeACIEHHBIM TpeOyeMbIM
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00BEMOM, TaK)Xe MPOU3BOAMUTCS KOHTPOJIb JABJICHMS, TEMIIEPATyphl, KOJIMYECTBO
BOJIbI B Ta3¢ — crioco0 0e3ruapaTHOro pexxuma.

JUiss  mpenynpexaeHus TuApatooOpa3oBaHUs NPEAyCMOTpEHa Mojava
METaHOJIa B 3aTPyOHOE MPOCTPAHCTBO U B BHIKUIHBIC TUHUM (MaHU(OJIb/IbI) CKBAKHUH.
MeraHon mnojaerca u3 3AaHUM mnepekimovaromieit apmatypbl (311A) uyepe3 OGrox
¢ubTpoB U O10KH pacnpenencaust MetaHona (bPM) mo metaHononpoBogam 32x3
U J1ajiee 10 METaHOJIONPOBOAY J57%4 Ha KyCThI Ta30BBIX CKBaXKHH.

Ha kycrty rasoBeix ckBaxuH (KI'C) perynupoBaHHe KOJUYECTBa METaHOIIA,
110/1aBa€MOT0 B 3aTPYOHOE IPOCTPAHCTBO CKBAKUHBI U B MAHU(DOJIBT, OCYIIECTBIISICTCS
yepe3 bPM B 3I1A. bPM B 3IIA 1no3BosisIET OCYHIECTBIATh PETYIMPOBAHUE MMOJAYH
METAHOJIa KaK B aBTOMaTUYECKOM, TaK U B PyYHOM PEXKUME IO 33JaHUIO OIlepaTopa ¢
nynbsTa ynpasienuss YKIII'. Pacnpenenenrne meTanosia no CKBa)xMHaM MPOU3BOIUTCA
nyTéM PYYHOrO OTKPBITHUSI 3allOPHOM apMaTtypbl B MeECTax MOAKIIOUCHHS
METAHOJIONPOBOJA K 3aTpyOHOMY HPOCTPAHCTBY CKBXXHHBI M K MaHHU(OIBAY
HenocpeacTBeHHO Ha rmomanake KI'C.

Ha KI'C nopaua meraHona B 3aTpyOHOE NIPOCTPAHCTBO CKBAaXXMHBI U B
MaHHU(DOJIBT OCYIIECTBIsIETCS Yepe3 cucteMy nojaun uarunouropa (CIIN), (pucyHOK
14). CIIM mno3BosisieT OCYHISCTBIATh PETYJIUPOBAHME IOJaYd METAHOJIA Kak B
ABTOMATHUYECKOM, TaK W B PYYHOM pEKHME MO 3aJaHUI0 OlepaTropa C IyjibTa
ynpasicHus aToMatudeckoir CY TIT VKIII mocpeacTBom tenemexanuku [33].

BrllieykazanHoe onucaHue MoJjayu METAHOJA YEPE3 PETYIUPYIOLINE CUCTEMBI
pacxo/ia akKTUBHO NPUMEHSIOTCS Ha MECTOPOXKIEHUSIX KpaliHero CeBepa Takue Kak:
SAmOyprckoe, 3anonspHoe, Y peHTrolckoe MecTopokaeHue. JJaHHyo cucTeMy mojilaqu
UHTHOUTOpA TIO0 MPEAyNpPexKICHUIO TUAPATOOOpPa30BaHMS MPUMEHSIOT Ha Ta30BBIX
npombiciiax [TI-1B  SmOyprckoro wmectopoxaenus u [TI-3C 3anosnsipHoro

MECTOPOKICHHS.
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Pucynoxk 14 — Cucrema nogauu UHruOuTOpa

Cucrema nogaun naruduropa CIIU ycranosnennas na KI'C coctout us:

® YCTPOWCTBO U3MEPEHUS PAcX0/ia MHIMOMTOpa THAPaToo0pa30OBaHMs;

® OCHOBHbIE UM OallMacHBIA OTKIIOYAKOUIME KpaHbl I MOAKIOYEHHUS
(OTKJIFOUEHHMS) TOAA4YH METAHOIA;

® OCHOBHOM KJIallaH, peryJUPYIOUIUI 3JEKTPOIPUBOIHOM, OCYIIECTBISIIOUIUI
aBTOMATUYECKYIO0 IM0Jadyy HEOOXOJMMOIo KOJMYEeCTBA METAaHOJA 10 CHUTHAIY
PacxoJIOMEPHOr0 YCTPOUCTBA;

e 00OpaTHBIN KJIAMaH JJIsl MPEeJOTBPAILIEHUS TTEPETOKa KUJKOCTH B 0OpaTHOM
HaIpaBJICHUU.

KonuuecTBo mojaun MeTaHOJa 3aBUCUT MPEXKIAE BCErO0 OT MOBBILIECHUS
JaBJICHUS U TeMIIepaTyphl THIPaTO00pa30BaHMsl, CIEI0BATEIbHO, YEM BhIILIE JaHHBIC
napaMmeTpsl, TeM OoJiblie nmorpedyercs nogaun Metanon. Ha pacxoa MeraHona, Takxke
BJIMSIET COCTaB rasza, TO €CTh C YBEJIMYECHHEM JIOJH TSKENBIX YIIIEBOJIOPOJOB B rase
noTpebieHrue MeTaHoIa Bo3pacraetr. Ha nmonauy meraHosa mpex/ie BCEro BIUsET caM
MIPOMBICEJ, TAK KaK MPOMBICEI OTIMYUTENIEH OT BCEX PErJIAMEHTOB IO ONPEIEIEHHBIM
o0bEMaM, clleIOBAaTEIbHO, HET HUKAKUX KOHKPETHBIX OOBEMOB MOJAYM JTAHHOIO

MHTUOMTOPA, HO COIJIACHO IIPOMBICIOBBIM HopMatuBaM Ha 1000 M3 rasza seomsar 0,54
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kr/mM® meranona B YKIIT, a Ha (oHme CKBaXMH pacxon MeTaHonma cocrtasisier 0,58
Kr/M® B LeIAX MpeaylpexAcHUs THAPaToo0pa3oBaHus, a B IIENIX OOpPbOBI pacxos
METaHOJIa HE HOPMHUPYETCH.

boprba ¢ ruapatamMu, Kak M C JIOOBIMH OCJOXHEHHUSIMH, BEIETCS B
HaNpaBIEHUSAX HUX TMPEAYNPEeKICHUS W JUKBUAAIMK. Bcerma creayer oTaaBath
OpeANoYTeHHe METOJaM TPEJOTBpAIICHHUs TUApaTooOpa3oBaHMs, TaK Kak B
IPOTUBHOM CITydyae UTHOPUPOBAHHME METOJOB MPHUBENET K HAPYIICHUIO HOPMaIbHOU
paboThl Ta30MPOMBICIIOBOTO O0OpPYAOBaHHUs, OCOOEHHO TMPU HHU3KUX TeMIepaTypax
OKpykaromieid cpenbl. boppba ¢ THaparamMu BeAeTCsl B JBYX HAIPaBICHUSX:
npeaoTBpalieHrne o0pa3oBaHus THAPATOB U YCTPaHEHHUE 00pa30BaBIIUXCS THIPATOB.
Jlnst mpenoTBpaleHust 00pa3oBaHUs IHIPATOB B CKBAKWHAX MIPUMEHSIOT CIIEAYIOLIHE
METOJbI:

o YCTaHABIMBAIOT  COOTBETCTBYIOIIMH  TEXHOJOTMYECKUH  PEXHUM
HKCIUTyaTal[il CKBAKUHBI;

o UHTUOUTOPBI THIPATOOOpPA30BAaHUSI HEMPEPHIBHO WM MEPHOAUYECKH

IIOJIAI0T Ha 3a00M CKBa)KUHEL

o UCIIOJIB3YIOTCS HACOCHO-KOMIPECCOPHBIE (TTOABEMHBIE) TPYOHI;
o CHUCTEMAaTUYECKH YAAISIOT CKOMUBIIYIOCS KHIKOCTh € 3a005;
o YCTPaHSAIOT IPUYUHBI, BbI3bIBAIOIINE MTYJIbCAIUIO ra3a B CKBAYKUHE.

CTBOJIBI CKBaXKUH OYMIIAIOT OT TMAPATHBIX OTJIOKEHUM:

o OpoAyBKOW B aTrMocepy C HEOOXOAMMON MpeaBapUTEIbHOM
BBIJICP’KKOW CKBa)XKMHBI B 3aKPBITOM COCTOSIHUM C LI€JIbI0 YaCTHMYHOTO Pa3iI0KEHUS
TUAPATOB MO/ BO3IEMCTBUEM TEIIA OKPYIKAIOIIUX TOPOJI;

o nyTeM 3aKadyku OOJIbIIOr0 00beMa aHTUTHAPATHOTO MHTHOHWTOpa
HEMOCPEJICTBEHHO Ha THJIPATHYIO MPOOKY C BBIAEPIKKOM IS Pa3I0KEHUs THIPATHOU
pOOKH U MOCeAYIOIIel MPOIyBKH B aTMOochepy.

[IpenoTBpamiator 06pa3oBaHue rUpaToB B POHTAHHOW apMaType U B 0OBSI3KE

CKBA’KMH, a4 TAKXKXC Ha PA3JIMYHBIX YYdCTKaX, B y3JIaX W 3BCHbBAX CHUCTCMBbI c6opa 141
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NOJATOTOBKM Tra3a (B 3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBHM) CIEAYIOIIUMH

CHOCO63MI/I, HCIIOJIb3YEMBbIMH KaK CAMOCTOATCIIbHO, TaK U KOMIIJICKCHO:

° BO3J/ICMICTBUEM HarpeBa Ha OTIEIbHBIE y3JIbl WJIM YYaCTKU JIMHEUHBIX
COOPYKECHUH;
o MyTeM BBOJIa MHTHOMTOPOB (METAaHOJA, PAcTBOpa XJIOpPHUAA KabIlus,

JTUATUIICHTIIUKONIS U T.J1.) B Ta30BbIi MOTOK;

o YCTPAaHEHHE pE3KUX IMIEPENaaoB [aBJIECHUS, KOTOPBIE BBI3BIBAIOT
U3MEHEHHE TeMIIepaTyphl raza, NpUBOJIAIlEe K KOHJICHCAIMY apooOpa3Hoil BlIaru u
00pa3oBaHUIO TUpaTa; UMEHHO CTpaBJIMBaHUE Ha amOap u cTpaBiuBaHue Ha 3lIA,
IIPU YCTPAHEHUHM TAKUX IEPENaZOB TUAPAThl CaMOpa3pylIaloTCs 4Yepe3 HEKOTOpPOeE
BpeMS;

o CHUCTEMAaTUYECKOE YJAJCHUE JKUJIKOCTH, CKAIUIMBAIOLICHCS B HU3KUX
MECTax CHCTeMbl cOoOpa W TpPAHCIOPTHUPOBKM Tra3a B TIOJIEBBIX YCIOBUAX, C
UCIIOJIb30BaHUEM KOJUIEKTOPOB KOHJIEHCATa UJIN IPEHaKHbIX EMKOCTEH U Tpyo;

° pEryJISIpHON MPOAYBKOW U OTPAOOTKOM CKBAKUH.

BBox MeTaHoJ1a B ra30BbId MOTOK MPH YCIOBUU HEBO3MOXKHOCTH O0ECIIEUUTh
Oe3ruIpaTHBIN PEXUM, OCOOCHHO KOTJa CEeTKa CKBaXUH PACIIOIOKEHA B 30HE BEUHOM
MEP3J0ThI, 00pa30BaHUE THIPATOB MOXKET ObITh YCTPAHEHO WJIM IPEIOTBPAILLEHO C
NOMOIIBI0O MHrUOUTOpa. MHrubuTop ruapaTooOpa3zoBaHUsl CHIXKAET TEMIEpaTypy
ruaparooOpazoBanusd. (OCHOBHbIE HHTMOMTOpBI, TNPUMEHSIEMbIE B  Ta30BOM
MPOMBINIJIEHHOCTH, - MeTuoBbI ciupT CH3OH (MeTaHom), XJIOPUCTHIN KaJbIUi,
[JIMKOJIM (3TUJIEHTJIMKOJb, JU- U TPUITWICHIJIMKOIb). IHrHOUTOp METaHOI SIBIsIETCS
KUJKOCTBIO U OITACHBIM TOKCHUYHBIM SII0OM, KOTOpasi HE UMEET LIBETA U OTHOCUTCS K
KJIACCY OAHOATOMHBIX CIIUPTOB.

[ToTpeOHOE KOIMYECTBO HENETYy4ero WHIHMOUTOpa THAPATOOOpa3OBaHUS U

JeTyuero (Mcrapsomerocs) MHruouTopa, HalpuMep MeTaHosa

Go (W1 —W5)
Qu(n) = ﬁ (15)
U neryyero (Mcnapsomierocsi) MHruOUTopa MeTaHomia
Go (W1 —W5)
Tu(n) = ﬁ +0,001-G; - ay (16)
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TJ€ Qu(r) - PACXOJ HEJNETydero (1erydero) uaruburopa, kr/1000 M3 raza; Wi,
W: -Brarocosep:aHue ra3a /1o ¥ rociie BBoja MHruouTopa (B miacre u Ha ycThe); G,
G2-MaccoBble KOHIIGHTPAIMM CBEKEro U OTPaOOTaHHOTO (pereHepupOBAHHOTO)
MHTMOUTOpPA; ay-OTHOILIEHHE COJEPKaHMUsS METaHoja B rasze, HEOOXOAUMOro Jis
HACBIILIEHUS T'a3a, K KOHIEHTPAIM METaHOoJIA B XKUJKOCTH (onpeaensercs rpaduyecku
B 3aBUCHMOCTH OT JIaBJICHUS U Temreparypsl) [17].

Brnarocogepxanue 3aBUCUT OT COCTaBa ras3a, JaBJICHHUS U TEeMIEpaTypbl U
(U3UKO-XMMHUYECKUX CBOMCTB KOHJIEHCUPOBAHHOM BOIbI, C KOTOPOM ra3 HaXOJAUTCS B
TEPMOJIMHAMMYECKOM paBHOBeCHH. Hanuuue yriekuciaoro raza u cepoBOJOPOJIOB B
ra3e yBEIMYMBAET Biarocojepkanve. Hamuume as3ora B rase MNPUBOAUT K
YMEHBIICHUIO BJIAroco/JepXKaHusi, TaK Kak OH CIHOCOOCTBYET YMEHBIICHHUIO
OTKJIOHEHHUSI Ta30BOM CMECH OT UICAJILHOTO Ta3a U MEHEee PACTBOPUM B BOJI€ (PUCYHOK
7). C yBenu4YeHHEM IUJIOTHOCTA 3a CYET TIOBBIIIEHUS KOJIUYECTBA THKEIBIX
YTIIE€BOAOPO/IOB, BIAKHOCTh ra3a YMEHBIIIUTCS MO MPUYMHE B3aUMOICUCTBUS MOJIEKYT
TSKENBIX YIIIEBOAOPOJOB C MOJIEKYJIaMHU BOJBI.

MaccoBble  KOHIICHTpallUM WHTHOUTOpa O0ECNeYrBalOT  HEO0OXOAMMOe
CHUKEHHUE TEeMIEpaTyphl THAPATOOOpPa30BaHUA U OMPENETSIOTCS O rpadudecKoi

3aBUCUMOCTH, H300paxEHHOM Ha pucyHKe 15.
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Pucynok 15 — 3aBUCHUMOCTb CHHIKEHHUSI TEMIIEPATYPhl THAPATOOOpa30BaHUS
OT KOHIICHTPALIUX UHTUOUTOpA

1 - x;mopucTeIil Kanbuuii; 2-metanou;, 3-TOI; 4-J1017; - O

[ToMuMO  XMMHMYECKOTO  BO3JEWCTBHUA  BBOJAa MHTUOMTOpPa  MPOTHB
rUIpaTo00pa30BaHus, CYIIECTBYET METO TEIUIOBOTO BO3AECUCTBUS OT MEPEIBUKHOM
apooOpasyroIieit ycTaHoBKH. J[aHHOE yCTPONHCTBO UCTIOIB3YIOT HEMOCPEACTBEHHO HA
yCThbe CKBaXXMH O0Opa3oBaHWE TOpSYEro mapa TMOJ BHICOKMM JaBICHHEM IIO
IIOBEPXHOCTH JIMHEMHBIX TNPOMBICIOBBIX COOpYyKeHUM. IlapoBasg mnepenBuxHas

yCTaHOBKa ITPOJIEMOHCTPUPOBAHA HA PUCYHKE 16.
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TonnmeHbii 6ak — DyproH 13 COHABUY-NAHENeR, TPEXCNOWHDIN,
2 wr.no 0,3 M’ unn TonwmHa yrennurens 40-50 mm nubo
Napopacnpegenutens 1wr. g0 0,6 M KapKacHO-MeTannuyeckui

Bak 3anaca NUTaTenbHoON BOAbI
SNAUNCHOTO CeueHus 06bEMOM
or2p06Mm

3KOHOMMUYHbBI NAPOBOW KOTEN
Marepuan 3meesukos - Tpy6a
6ecwosHan 28x3,5 Mm, c120

MarucrpanbHbie napoebie Tpy6bi —
6 wr. x4 m, BPC ¢ BbiCTynamm gnsa
~__ MOHTaXa/filemoHTaxa

. Bentunatop BP-12-26-4

Pucynok 16 - Konctpykius mapoo6pasyroneil yCTaHOBKU

Bopswow Hacoc Kopper Pumps PL-60 \_ '
wm 1,1NT-2501M2 wam 2,30T-2541M N

Jlns pa3pyuieHus o0pa30BaBIINXCS THAPATOB UCIIOJIB3YETCS METO CHUYKEHUS
JABJICHUs Ha Yy4yacTKaxX JIMHEWHOTO COOPYXKEHHsS IO JaBJ€HHUs, OJIM3KOro K
atMoc(epromy. I'mapaTHas mpoOka paszpymaercs oT 20 MUHYT M J0 HECKOJbKUX
4acoB B 3aBUCHUMOCTH OT XapakTepa W pa3Mepa caMoil 3aKylnmopeHHON NIpoOKH
TUAPATOB U HEMOCPEACTBEHHO TemIieparypa miacta. Ha yyacTke ¢ oTpuuaTenbHOU
TEeMIIepaTypoi BHEIIIHE BO3JEHCTBYIOLIME HA aTMOCc(epy, 0Opa3yroluecs: rTuparsl B
TaKMX YCIOBUSX MOTYT 3aMEp3HYTh J0 0Opa3oBaHHs JEASHOM MpPOOKH,
JUKBUIUPOBATh KOTOPYIO OyIeT ropasfo CJIOKHee, 4YeM HM30aBUTHCS OT THAPATHOMN
npoOku. [l paspymieHus Takol TpPOOKM  BBIIIENEPEUUCICHHBIE  CIOCOOBI
IIPUMEHSIOTCS IOy THO c pa3oBou 3aJIMBKOM OO0JIBIIOTO u

BBICOKOKOHIICHTPHPOBAHHOTO KOJIMYeCTBa MeTaHoa [8].

2.2 TIIpoayBKa CKBaKMH HA TOPU30HTAJIbHYIO (DaKeJbHYI0 YCTAHOBKY JIJIsI

YAQAJ€HHUA ra30BbIX THAPATOB U (KUIKOCTH C 32009

YuuteiBasi Bce TPYAHOCTH M TPOOJEMBI TpU J00bIYEe Ta3a M Ta30BOTO
KOHJIEHCATa, 8 UMEHHO 00pa30BaHuii THIpaTa, CII0)KHOCTh B OCBOCHHH CKBAKUH IOCIIE
KalUTaJIbHOTO PEMOHTA, CTa0MJIbHAs SKCIUTyaTalus (oHIa CKBRXKHH TP MMOCTOSTHHOM
CHIDKEHUH IUIACTOBOIO JABJIICHUS W CaMO33JaBJIMBAHUA CKBAXKUH B CBSI3H CO

CKaHHHBammeﬁCﬂ KHUOAKOCTHU B BUJC IIaCTOBOM BOAbI U I'a30BOI'0O KOHACHCATA, ObLIN
S7



IPOAHATU3UPOBAHEl  ONTUMAJbHBIE METOIbI  CcTa0wim3anuu  paboTel  (oHIA
JTOOBIBAIOIIMX CKBAYKUH JIJIST HEPTETra30KOHICHCATHBIX MECTOPOXKACHMM [12].

OCHOBHBIM METOJIOM YyAQJICHUS KUJKOCTHU WM Ta30BbIX THAPATOB Ha
HEe(PTEra30KOHICHCATHBIX MECTOPOXKICHUSIX SBISETCS, MPOAYBKA CKBAXWH Ha
TOPU30HTAIBHYIO (aKeJIbHYI0 YCTaHOBKY. JIaHHBIA METOJl TUKBUAAIMU KUJIKOCTH U
ra30BbIX TUAPATOB M3 CKBAXKUHBI OYEHb MPOCT, HO U TAKOMY METOJY CBONCTBEHHBI
HEKOTOPBIE HEJOCTATKU B BUJIE:

— He nosiHOTO yianenus sxuakocTu ¢ 3a00s;

— [lepromuueckn BO3pacTalOIIe pPa3HUIBI TJIACTOBOTO U 3a00IHOTO
JABJICHHS Ha IJIACT, KOTOpasi NpUBOAUT K pa3pyuieHuto 11311,

- 3arps3HeHHe OKPY KaroIIeH Cpeibl;

— BriHyXI€HHBIE IOTEPU Ta3a U KOHJCHCATA MIPU CKUTAHUMU.

[Ipu koHTpOJIE 32 mapameTpaMu GoHAa JOOBIBAIOIIUX CKBAXKUH BBISIBJISIOT 1O
CKBaXMHAM, B KOTOpbI€ Hayalu OTKJIOHSATHCS OT HOPMAJIBHOTO pexuMma padoThl. To
€CTh B TAaKUX CKBaxkmHaX, a uMeHHO B kojjoHHe HKT um Ha 3a0oe ckarmBaercs
KUJKOCTh WJIM 00pa3yeTcs TuaparHas mpoOka. J[aHHBIM mpoliecc OTKIOHEHUsS OT
HOPMAJILHOTO peXuMa 3aMeTeH Mo paboyuMm mapameTpaM CKBaXKMH, & UMEHHO IO
JABJICHUIO B 3aTPyOHOM IPOCTPAHCTBE M TeMmIiiepaType. JlaBieHue B 3aTpyOHOM
IPOCTPAHCTBE pacTET, TeMIlepaTypa Ha YCTbe TMaJacT, HaBlieHuEe B TpPyOHOM
IIPOCTPAHCTBE HE M3MEHSCTCS (PUCYHOK 17).

JIns CkBaXKWH, KOTOPBIE PEAKO OTKJIOHSIOTCS OT HOPMAJbHOIO PEXKUMA
paboThl, omepanus 1O OYUCTKE, TMPOAYBKE, TIPOTPEBY COIIACOBBIBACTCS C
reoyiorudeckor  cimyxo6oit  wm  gucmerdepom  HIIJIC. Jlng nepuoamdecku
OTpabaThIBAEMBIX CKBAXMH MPOU3BOJUTCS OMEpaIus Mo YIaJCHUI0 U JUKBHUIAINH
KUIKOCTH U THIPATHBIX MPOOOK HA TOPU3OHTATLHYIO (paKeIbHYI0 YCTaHOBKY (['DY)
— «OYHCTKA, MPOJYBKA, MPOrPEB» B COOTBETCTBHUU C BPEMEHHBIM PETIIAMEHTOM,
COCTaBJICHHOW CJTy»0O0H T'€0JIOroB, B KOTOPBIX YKa3biBaeTcs [4]:

° CkBaxxuHa,

L4 I[JII/ITCJILHOCTI) OoIIcpan «OYUCTKH, IIPOAYBKH, IIPOTPCBA»,
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o [lepnoan4HOCT®D;
o Huamerp maiOsl (quadparmpl) Ha JuapparMeHHOM H3MEpUTENIe
KPUTUYECKUX TEUCHHUI WK PETYIUPYIOLIETO yCTPOHUCTBA;

o Kpurnueckne napameTpsl Ha YCThE.

] I'Iporfaen Ha FoY :>
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Pucynox 17 - IIpoagyBka CKBaXHMHBI Ha TOPU30HTAIBHYIO (DAKETBHYIO

YCTaHOBKY

Ornepanys 1Mo «O4YMCTKE, IPOIYBKE, MPOTPEBY» OCYLIECTBIAIOT CJIEAYIOIIUM
METOJaM:

CkBakuHy OTCEKaroT OT oOmiero nuieida u mnepeBoAsT yepe3 (pakeabHyro
muanio Ha ['OY (pucyHok 18) myTéM OTKpBITHS TEXHOJOTHUECKOW 3arapHOi
apmartypsl. [lanee mpou3BOJAT POIKHUT ra30BOM cMecw Ha (akenbHOM ambape. Bo
BpeMsi TopeHus (akena OCYIIECTBISICTCS KOHTPOJIb 3a IMapaMeTpaMd Ha YCTbe
CKBa)KHMHBI, U HEMIOCPEJICTBEHHO 3a TpoiieccoM ropenus dakena. [lo ropenuto dakena
MOYHO BU3YQJIBHO OIPEICIUTh BBIHOCUMYIO ITPOAYKIIUIO, TO €CTh IIPU BBIHOCE BOJIBIL,

daken OneTHO-KENTHINA, MPAKTUYECKU TMPO3PAYHBINA, TaK K€ MPU BBIHOCE BOJBI
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CIBIIIHBI XapaKTEPHBIE XJIONKU M TyJIECHWE IUIaMEHH. ['a30BBIM KOHIEHCAT, Kak
IIPABWJIO, BBIHOCUTCS NAYKaMM, IIPU KOTOPBIX 3HAYNUTEIBHO YBEJIWYMBACTCSA Pa3Mep
IIJIAMEHHU U LIBET, OH BAPbUPYETCS OT OPaHKEBOI0 10 TEMHO-OpaHkeBoro. [Ipn BeIXOIE

rasa, IjiaMsi BApbUPYET KENTHIM LIBETOM.

Pucynok 18 — I'opuzonTanbHas (hakenbHasi ycTaHOBKA

[Ipoananu3upoBaB MOKa3aTENH U T€OJOTHUECKUE PACUETHI IO BBIHYKIECHHBIM
NOTEPSIM ra3a U KOHJEHCATa MPHU CKUTAHUM, MOYKHO CHENaTh CIEAYIOUIMNA BBIBOJ O
TOM, YTO 3a IIPOBEIEHUE JAHHOW OIEPAlUM TEPIETCS B NPUMEPHO 52 ThIC. M° rasza
cernapauuy 1 2 TOHHbI ra30BOro KoHjaeHcaTa. [Ipu yuére, 4To 3T0 MOTEpH TOJIBKO AJIst
OJIHOM CKBayKUHBI.

B pesynbrare, mpuMeHeHHWE MTaHHOTO METOAa MO CTadWIM3aIuu PadOThI
CKBQXXHHBI IYyTEM YIAJCHUS XKUAKOCTH M ruapara Ha [ OY mmeeT moJIoKUTENbHbIN
3¢ (exT, HO HeTOCTATKOB MPU TAaKOM METOJE JOCTATOYHOE KOJUYECTBO, HO CTOWT H
3alyMaThCsd O TPUMEHCHHH APYTHX METOJIOB YAAJICHHS THAPATHBIX MPOOOK WA
XKUIKOCTH C 320051 TOOBIBAOMIETO (POH/1a CKBAKHUH.

Boimeykazannusiii MeToz o 00pb0e ¢ ruiparooOpa30BaHUEM Yepe3 MPOITYBKY

Ha 'OV npumensiercst y OONbIIMHCTBA HE(PTETa30KOHEHCATHBIX MECTOPOXKICHUIX
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kpaiinero CeBepa u 3amamHoit m Boctrounoit Cubupu, Hampumep, SIMOyprckoe,
3anonsipHoe, Ypenroiickoe, Mensexbe, Kazanckoe, MpuibaxuHckoe, OCTaHUHCKOE,

MECTOPOKICHUSX.

2.3 IlpenorBpaimieHue TrUAPATOOOPA30OBAHHUSI KaMepoil CTYyNeH4YaToro

LITYylepa JMCKPETHOI0 PeryJmpyemMoro

B ycnoBusx osKkcIUlyaTallid CKBa)XUH C BBICOKOM TMPOJYKTUBHOCTHIO,
CYLIECTBYIOT PHCKHM TPOphIBA Tra3a W3 Ta30BOM IIANKWA, MpPH TMPEBBIIMICHUU
HE3HAYUTEbHBIX JEMPECCUH, U3-3a Yero pacT€r ra3osbii paktop (I'D). B ciencreun
BBICOKOTO COJIEpKaHMS TMOIMyTHOTO ra3a B CKBAXXKMHHON MPOAYKIIMH, BO3HUKAET Pl
npo6JieM, 0JIHa U3 KOTOPBIX OOUIIFHOE THAPATOOOPAa30BaAHNE BHIKUIHBIX JTUHUHN M3-3a
U3MEHEHUs (U3MYECKUX CBOWCTB ra3a IIOCIE pPE3KOro Tmepenaaa JaBICHHS,
COTIPOBOXIAIOIINICS CBEPXBBICOKUMHU CKOPOCTSIMH THAPATOOOPa30BaHUS.

[Tepemep3anuio yacto mojmaroTcs Iuryiepa (pucyHok 20) B CIICICTBUHU
Oospiioro mepenaaa OydepHoro u nuHeHHOTO naBieHus. I[Ipu pe3kom mnepenaze
JaBJICHUs] B CIEJCTBUM aauadbaTuyeckoro apoccenupoBanus (dddext Jxoyms-
TomMcona) co3maroTcsi yciaoBHsI Hadalda TOYKH OOWIBHOTO THUIAPATOOOpa3OBaHUS U
CBEPXIAJICHUs TEMIIEPATYphbl CKBAXKMHHOU npoaykiuu. [lepenaa nasnenuii 6a3oBoro

METO/1a MpeicTaBiIeHa Ha pucyHke 19.

MNepenag gasneHmA GazoBblii meTog,

120000

100.00

8000

SO0

20000

000

JLapneswne, atm

Pucynok 19 — I'paduk 3aBucMMOCTH niepenana JaBieHus 0a30BOro MeToaa
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BblKugHasa AMHuA wap 3atpvbHoe/6ydepHoe
CKBaXXUHbI P =30 atm -3 mm npocTtpaHcteo P =110 atm

A A A
{ || \

Pucynox 20 — YcnoBHas cxema 6a30BOTO OJTHOCTYTIEHUATOTO MITyIIepa

Tak kak TexHojoruu moctossHHOTo no3upoBanusi CaCl: mokaszamu cBoro
HeR((HEKTUBHOCTh B CBSI3U C OYEHb BBICOKOM CKOPOCTBIO THIIPATOOOpa30BaHUs Ha
BBIKUTHBIX JTUHUSX, TIOATOMY JIJIsl pelIeHus MPOOIeMbl H300pEeI MHOTOCTYIIEHYATbIN
/TP, KOTOpPBIi TOCTIOCOOCTBYET CTYNEHYATOMY CHUKEHUIO JABJICHHS, TEM CaMbIM
NpPEJOTBPATUT arpecCUBHOE pACUIMPEHUE Ta3a U CHIKEHUE TEMIIepaTyphbl MpU
agmabarudeckoM JpoccenupoBaHuu. ['paduk 3aBUCHMOCTH Tiepemana JaBICHUS

nyTéM pemenus yepe3 LI/IP noka3zano Ha pucyHke 21.

Mepenag aasneHHA NPESNOHEHHBINA MeTOL,

(EiiT= ]
Oy
(rele ]

£l

pretai]

o0

- 1] s o, T

Pucynox 21 — I'paduk 3aBUCUMOCTH TIepenaia 1aBlIeHUs MPEAI0KEHHOTO

METOda
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Pucynoxk 22 — YcnoBHast cxeMa MHOTOCTYIIEHYATOTO MITYTepa TUCKPETHOTO

perynupyemsbiit (LLJIP)

Ha HOpy6ueno-ToxoMckoM HepTEra3oKOHACHCATHOM  MECTOPOXKIACHUU
MPOBOIMIIMCH UCTIBITaHKS TPH ipuMeHeHnn «Kamepsr crynenuatoro LLJIP» (pucyHok
23). B mepBoM 3Tane MCHbITAaHUU ObLT JOCTUTHYT 3(P(EKT CTYNMeHYaToro CHUKCHUS
nasieHus Pgyg 118 -109-107-105-102-Puy-32 aTm. Ilepenan mo npesxxHemMy OONbIIOH,
HO BCE paBHO cokpatuiicsa Ha 16 atm, ¢ 86 1o 70 arm. Ha BTOpoM 3Tane yMeHbIIWIN
JTUAMETPhl TIPOXOJHOTO CEUYEHHUS INTYIEPOB, U TaK K€ ObUl JOCTUTHYT 3(deKT
CTYNEHYATOr0 CHW)XEHUS NaBJICHWS, W TIeperaj JaBJIICHUS Ha BBIKUJIHOW JIMHUU

cokpatuicsa Ha 57 atm, ¢ 86 1o 30 aTm.

Mpocraska
D 65 M

Hanpaanernue nomoxa gparouda

Pucynox 23 — Kamepst crynengaroro I1IJ[P

IIpu ucnsiTanusax npuMeHenus kamepsl LLJIP usmenniics He TOIbKO napamerp

NABJICHHMS], HO U IAPAMETP TEMIIEPATYPbl, IPEACTABICHHAsA HA PUCYHKE 24.
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MameHeHMe TeMmnepaTypbl BBIKMAHOW TMHUM 3a 5
AHeil HabnogeHua go/nocne ucnbiTaHMWi
] I | I
-12 -10 -10 -10 11 -10
-17
— —
= 17 T —
22 20 -19 i
-27 -22
27 -29
\ -31 | —— -31 -30
\/ --..____________...-—-—
-32
1 2 3 4 5
Ten Baza, rpan. C Ten 1 =tan, rpan. C Ten 2 stan, rpaa. C

Pucynox 24 — I'paduk u3mMeHeHUs: TEMIIEpaTyphl 10 U TIOCIIE UCTIBITAaHUI

Pe3ynbTar npoBeneHNs UCTIBITAHUI TTOKA3AJI CIIEAYIOIIME IOCTOMHCTBA:

— OTtcyTcTBUE THIPATOOOPA30BaHUS HA JOJITHI MEPUOI;

- OtcyTcTBHE pOCTa IaBJICHHS HA BBIKUIHOW JIMHUH;

— OtcyTcByeT HEOOXOAMMOCTH TpuOerath K 0a30BBIM  METOJAM
TEXHOJIOTHYECKUX 00padOTOK;

- Poct Temmnieparypsl npoaykuuu ysenuauics Ha 20 °C

— JlocTurayTa TEXHOJOTHYECKas M SKOHOMUYEcKass 3(P(HEKTUBHOCTH, C

MUHHUMAJIBHBIMU 3aTpaTaMU.

24 AHanu3 npUMeHsIeMbIX KHHETHYEeCKHMX HWHTHOMTOPOB  MpH

THAPATOOOPA30BAHUH

B kauecTBe KWMHETHYECKOTO HWHTHOMTOpa MPUMEHSIOT BOJOPACTBOPUMBIC
noJIMMEphl HU3KOM MoJekyasipHoi Maccel (500-1000) ¢ konuentpanueii 0,5-1 mac. %,
00TaaroKX ONpeAeEHHBIMU TPEUMYILIECTBAMU:

- CokpallleHHe 3KCILTyaTallHOHHBIX 3aTpar;

BricOkui ypOBEHBb HKOJIOTHYHOCTH;

- OtcyTcTBHE HEOOXOIUMOCTH PereHepalun OTpabOTaHHBIX PACTBOPOB;
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— Bo3moxkHOCT nepeobOopynoBaHMs CYIIECTBYIOIIMX CHCTEM BBOJA
METaHOJIA;

— Coxkparienue 3aTpaT Ha TPAHCIIOPT U XpaHEHHE UHTUOUTOPOB.

[IpumeHeHue KUHETHYECKMX HUHruoutopoB B Poccun  orpanuydeHo
CJIeIYIOIUMU TPEOOBAHUSIMMU:

- OrpannueHusi Ha BSA3KOCTh pAcTBOpA, KOHLEHTpPALMS HE OJHKHA
npeBbImaTh 2%;

- Temnepatypa 3amep3anusi pactBopa Omu3ka k 0°C, 9To0 orpaHUYUBaAECT
IPUMEHEHHUE B YCIOBUSAX KpalHEro CeBepa;

— CoBMECTMMOCTh €  IUIACTOBOM  MHMHEPAJIM30BAHHOM  BOJOM M
HECTAaOMJIbHBIM KOHJIEHCATOM;

— Henocrarounas Hag&XHOCTh MOAX0Aa MHTUOMPOBAHUS.

CpaBHeHUE 3¢ HeKTUBHOCTH UHTUOUTOPOB TUAPATOO0PA30BAHUS
kunetnueckoro tuna « COHI'M-1801A» npumeHsIUCh B 1a00paTOpUsiX KOMIaHUU
ITAO  «OpuenOypraedTb». bbumm  BbIIEIEHBI 2  OCHOBHBIX  MEXaHH3Ma
UHTHOMPOBAHUSA:

1)  bBokoBble TpyMIbl  MOJUMEpAa-UHTHOMTOpA  aJCOpOMpyeTcs  Ha
HNOBEPXHOCTH KPUCTAJIa TUIPaTa NOCPEACTBOM BOJIOPOJHBIX CBSI3EH;

2)  Wurubutopsl ONOKHMPYIOT BXOI H 3allOJHEHHS TMOJOCTH THIpaTa
HEMOJIIPHBIMU PACTBOPEHHBIMU BELIECTBAMU, TAKUM KaK METaH.

B kaudectBe MopenpHOr0 ruapaTooOpa3zoBaHusl ObLTa BEIOpaHa ra3oBasi CMECh,
cocTosilas U3 MeTaHa U npornana B cooTHomeHuu 90/10 ¢ 4ucTOTOM KOMIIOHEHTOB
99,98 %.

TectupoBanue 3¢ (HEeKTUBHOCTH KUHETUYECKOT O UHTHOHUTOpA
ruApaToo0pa3oBaHus MOKa3all CIEAYIOLIMEe Pe3yJIbTaThl, KOTOPbIE MPEICTaBICHbI Ha

pucyHke 25 u 26.
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— COHTHI-1801A — 0AH-N-BHHHIIHPPOIHIOH
METaHOJ — NOoJIHKarnpojaKkTaM

= CONOIHMEP HOAH-N-BHHHINIHPPOJIHIOHA
H IMOJIHKANpOaKTaMa

Oe3 nHrudOHTOopa

Pucynok 25 — Ouenka 3 (peKTHBHOCTH HHTHOUTOPOB 10 BPEMEHHU 33ICPIKKH

Hayvaja ruaparooopasoBanus npu temieparypax a — 10 °C, 6 — 3 °C, B — (-4) °C
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METaHoJ COHI'M]I-1801A COMOJMMED noH-N-BHHHII- TOJIHKANPOJIAKTaM
noH-N-BHHHI- ITHPPOJHJIOH
IHPPOIHIOHA

H IOJIHKAIIpojiaKTaMa
Pucynok 26 — PaBHOBecHas TeMmneparypa ruipaTooopa3oBaHus B
BOJIOHACBIIICHHON METaH-TIPOITAHOBOW CMeCH IIpH AasieHuu 5,5 Mlla B

MPUCYTCTBUU UHTHOUTOPOB
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CornmacHo akty «llo pe3yapTaraM ONBITHO-IPOMBICIOBBIX HCIIBITAHUN
uHruobutopa ruaparooopazoBanusi «YHoKem 50001 wMapka A» ucCHObITaHUS
IPOBOJMIIUCH TIO CYIIECTBYIOIIEH TEXHOJOTUH 0€3 M3MEHEHUsS] mapaMeTpoB M00bIYU
He(TH.

[lens [aHHOTO HUCHOBITAHUS 3aKIOYaNach B OLIEHKE 3(PQPEKTHUBHOU
OPUMEHUMOCTH WHIrHOMTOpa ruaparooOpazoBaHus «YHOKem» B MNPOMBICIOBBIX
ycioBusix Ha ckBakuHax Ne213 (KII 29) u Nel38 (KII 17) FOpyOueno — Toxomckoro
mectopoxkaeHusi AO «Boctcubnedrerasy. YcTraHOBICHHE ONTUMAIBHBIX YIETbHBIX
HOpPM  pacxoja MCOBITYEMOTO XMMHYECKOTrO peareHTa MW  ONTUMAaJIbHBIX
TEXHOJIOTUYECKUX PEXKUMOB, 00ECHEUUBAIONIMX HEOOXOIUMBIA TEXHOJIOTHUYECKHM
¢ ekt mHruOupoBaHus ruapaToodpazoBaHus. COOTBETCTBEHHO IPENOTBPALLECHUE
o0Opa3oBaHMsI TUAPATOB B HACOCHO-KOMIIPECCOPHBIX TpyOax u (pOoHTaAaHHOU apmarype
NOOBIBAIOIINX CKBaYKUH B Cllydae, KOrJa 0a30BbIe METObI HE TIO3BOJISIOT 00ECIIEUUTh
pPEKMMHBIE TapaMeTpbl J0OBIBAIOIIUX CKBAXKUH B TEUYEHHE MPOJOJIKUTEIHLHOTO
epUOJA.

3akauka MHruobuTOpa rugparoodpasoanus B xoae OIIM mpousBoaunacek no
TE€XHOJIOTHH TEPUOJUYECKOTO TO3UPOBAaHUS B TOBapHOH ¢opMe NyTEM 3aKauku
peareHTa B 3aTpyOHOE MPOCTPAHCTBO CKBAXXUHBI C MPOJABKON peareHta TOBApHOM
He(THIO0. 3aKaYKy OCYIIECTBIISLIN MPY TIOMOIIH IIeMEHTUPOBOYHOTO arperara [{A-320.

[TpoBenenue nepBoit 00pabOTKU CKBaKHUHBI B PEKUME «YAAPHOM T03UPOBKI
2,4 t/M® B ckBaxune Ne 213. Jlamee OCYMIECTBISJIOCH CTYIIEHYATOE CHIDKEHUE
nosupoBku ¢ marom B 0,1 r/m® pas B 2 cyrok ¢ 0,8 /m® mo 0,2 /M mpu 3TOM
napameTpbl padOThl CKBaXXWUH B MPEAENE PEriaMeHTUPOBAHHBIX 3HaueHUM. OKOJIO
Mecsila MPOU3BOJUINCH TOHM>KEHHBIE IO3UPOBKHU, U caMasi MUHUMAaJbHas I03UPOBKA
nocturna 0,15 r/m® Tak kak mpu 0.1 r/mM3 QUKCHpyeTCS HEMPOXOAUMOCTE U MIPOBOAATCS
TEIJI0BbIe 00PAaOOTKH MPOTHUB FUAPATOB U BO3BPAT HA MPEAbIAYLLYIO0 103UpoBKy. OITN
3aBEPINMIINCH ¢ MMHHMMANbHON >(dexTuBHON mo3uposkoi 0,15 r/m°. Ilpu manHOi
MUHUMAJIBHON JO3UPOBKM HE BO3HUKAET HEOOXOJUMOCTH B JOIMOJIHHUTEIbHBIX

meponpuatusx o ounctke audra HKT ot ruaparos (IIpunoxenue A,B,B,I).
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[TpoBenenne nepBoil 00pabOTKH CKBAXKUHBI B PEXKUME «yAAPHON JTO3UPOBKI
2,4 t/M® B cxBaxune Ne 138. Jlajmee OCYLIECTBISJIOCH CTYNEHYATOE CHUKCHHE
nosupoBku ¢ marom B 0,1 r/m® pas B 2 cyrok ¢ 1,2 i/m® mo 0,2 /M mpu 3TOM
napameTpbl padOThl CKBAaXXWMH B MpPEAENE PErjiaMeHTUPOBAHHBIX 3HaueHUil. OKOJ0
Mecsila MPOU3BOAWINCH TOHM>KEHHbIE TO3UPOBKH, U caMasi MUHUMAaJbHas JI03UPOBKA
mocturna 0,2 1/M°, Tak kak mpu 0.15 /M QuKcHpyeTcs HENPOXOAMMOCTH H
IPOBOJATCA TEIUIOBbIE O0pabOTKH MPOTHUB TUAPATOB M BO3BpAT Ha MPEABIIYIIYIO
no3uposky. OIIH 3aBepIIMINCh ¢ MUHUMAJIBbHOM 3 eKTUBHOIM 103upoBKoii 0,2 /M3,
[Ipy naHHON MUHHUMANbHOM JO3UPOBKM HE BO3HHMKAET HEOOXOJUMOCTH B
JIOTIOJTHUTEIBHBIX MepornpusTusx 1o ounctke mudra HKT or ruaparos ([Ipuinoxenue
JLE,XK.3) [32].

[Tocne mnpoBenEHHBIX HCHBITAHUN OblIa paccuuTaHa CpPEaHss JO3UPOBKA
MHTUOUTOpa rUApaToOO0pa30BaHusl HA OCHOBAHUHU YJIEIbHBIX TO3UPOBOK CKBaXXUH No

213 u 138:

M3 ke —M3 KB
M3/, = aLFEL . Aissow i3 pasa (17)

rae: M3 1213ce — MUHUMambHAsA 3()(PEKTUBHAS TO3UPOBKA HA CKBAXKHHE
No213;

MO /1138cke — MUHUMANTBbHAS 3G (HEKTUBHASA T03UPOBKA Ha ckBakrHe Nel38

M3/l = @ = 0,18, r/m® rasa

Pesynbrar OIIM mokaszan, 4To AaHHBIA HMHTHOUTOpP THAPATOOOpa3OBaHUs
«YuaoKem 50001 mapka A» COBMECTHUM C KHUIKOCTHIO B MHTEpBaJie d(PPEKTUBHBIX
no3upoBok. B xome OIIN ycranoBiena MuHUMaNbHO-3()PEKTUBHAS YeIbHAs
JIO3UPOBKA, 00ECIEUNBAIOIIasi OTCYTCTBUE THAPATOOOpa30BaHUA Ha JOOBIBAIOIIMX
ckBakuHax. Jlanueii peareHT BrIoumwin «YHoKem 50001 mapka A» mo TY
20.59.59-020-40671402-2014 B Tabnuily aJbTEPHATUBHOCTH  XHUMHUYECKUX
peareHToB. KuHeTWyeckne  WMHTHOUTOPHI  THUIAPATOOOPA3OBAHUS  SBIISFOTCS
3¢ dEKTUBHBIM pPEAareHTOM, CIIOCOOHBIA MpeNoTBpalaTh THAPATOOOpa30BaHHE B
TEUEHUE HECKOJLKIX THEH M CHIKATh TeMITepaTypy o0pa3oBaHus ruaparos a0 19 °C

U OTO TOATBEPKIAACT DS JIAOOPATOPHBIX HCCIECJOBAHUM. YCTAaHOBJIEHO, 4YTO
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HeoOXoauMasi JO3MPOBKAa KWHETHYECKOrO MHTHOWTOpa TUAPATOOOpa3OBaHUA B
JECSITKM  pa3  HW)KE  COOTBETCTBYIOUIEM  JO3MPOBKM  KJIACCHYECKOIO

TEPMOIMHAMHYECKOT0 HHTHOUTOpa MeTanoa [32].
2.5 O6opyaoBaHue A5l MOJAYU METAHOJIAa HA 32001 ra30BbIX CKBAKHH

Tak Kkak CKOIUIEHHE THApPATOB OOpa30BBIBAETCA BO MHOTHUX JIMHEMHBIX
coopyxkenussx HI'KM, Tak xe HeoOX0AMMO paccMOTPETh NPUMEHEHHE 000pY1I0BaHUI
noaaun xumuyeckoro pearerra (OIIP), koTropoe npegHa3HauyeHo 11 PEryIupOBaHUs
MoJIayil MHTUOUTOPAa METaHOJa B 30HY mepdopaiui Uiu 3aTpyOHOE MPOCTPAHCTBO
ra3oBbIX M Ta30KOHJICHCATHBIX CKBAXKHH, B TPYyOOIIPOBOJ MPOMBICIOBBIX CHCTEM.
Takoe 06opya0oBaHME MO3BOJIET CHU3UTH PACXOJ METaHOda 0 6,5 THICAY JTUTPOB B
rox [10].

OOopynoBaHue Mmoaadu pearcHTa (PUCYHOK 27) MOXKET 3KCIUTyaTHpPOBAThCS
npu temmeparype 10 — 60 °C no + 40 °C. OIIP ¢ 6nokom nogaun metanosa (bIIM)

BKJIFOYAET B c€0sl HA3eMHOE M CKBOXKMHHOE 000PYI0BaHUE.

n

LABAXHHHOE O60PS008BAME

ToLO0petold cxbaxirbnt [&]

Pucynox 27 — O6opynoBaHue 1Mogauu peareHra, cxema oOBsI3KH

brnounoe oO0opyaoBaHuE MpeqHA3HAUEHO [JIsi PEryJIMpOBaHUS MOJAa4yu
METaHOJIa C LEJbI0 MPEAOTBPALIEHUSI THAPATHBIX MPOOOK U OTiIOXKeHUH. B palionax

KpaﬁHCFO CCBCpa, Iac npeo6naz[a}0T HHU3KHC KIMMATUYCCKUC YCIIOBUA OKpY)K&I-OHIGfI
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cpenpl, Uil TPENOTBpAIICHHS 3aMep3aHuii pabodymx 30H auadparMbl Ta30BBIX
CkBaxnH. Kpome TOro, oH ucCHosp3yercs s MOJAaYd TMOBEPXHOCTHO-AKTHBHBIX
BemecTB (IIAB) Ha 3a00¥l CKBaXWHBI ISl YIOAJICHUS JKUJIKOCTH C 3a00s s
CTaOUIILHON PabOThI CKBAXKUHBI.

O6opynoBaHue obecrieurBaeT XpaHEHHE METAHOJa MO/ a30THOM MOAYIIKOM C
cojaepkanueM Bojibl He 6omee 0,02%. KoHCTpyKIus [ pa3MeIieHus ypapisonieit
arnmapaTypsl Ipe1yCMaTpUBAET TPU BAPUAHTA:

1) BeTpoeHHBINM  ammaparHbli  OTCEK  IePMETUYHO  OTHEJIEH  OT
TEXHOJIOTUYECKOHN CEeKIINH;

2)  AnmapaTHbI OTCEK MMEET OT/ACIbHBIM BXOJ U T€PMETHUYHO OT/CICH OT
TEXHOJIOTUYECKOr0 OTCEKA Ha OJJHOM pame;

3) Illkad AMCTAHIIMOHHOTO YIPABICHHUS PACIOJIOXKEH B OTACIBHOM
3aKpBITOM TTOMEIIEHUH Ha TEPPUTOPUHU OOBEKTA.

B naHHOW yCTaHOBKE CO CBHEMHOM KpBIIIEH pPa3MELICHbI. E€MKOCTb IS
XpaHEHUsI MeTaHoJa MOoJ a30THOW mnoaymkod ¢ gasieHuem 1,5-2,0 klla, Hacocs
JIO3UPOBAHUS U BCIOMoraTeiabHOoe oOopyaoBanue. [lynbT omepartopa BBIHECEH W3
0JIOKa B OTJENbHBIN FePMETHYHBIN anmapaTHbId OTCEK. B 3TOM oTceke pacmoyiokeH
mKad KOHTPOIBHO-U3MEPHUTENbHBIX TprOopoB u aBromatuku (KUIInA), GammoHsr
U1 XpaHEHUs a30Ta U PEAYKTOP JJIsl MOHMKEHUS BBICOKOTO JABIICHUS CUCTEMBbI
«a30THOTO JABIXaHUs». B OJI0Ke JOTOTHUTENHHO YCTAHOBJICH PETYIISTOP JaBICHUS rasa
JUISL ypEeTryIupoBaHus JaBJICHUS 10 pabovero 3HaueHHUs.

JIOCTOMHCTBA 3aKII0YAKOTCS B aBTOMATHYECKUX YCTPOUCTBAX OMOBEUICHUS, TO
€CTb BCIIOMOTaTelbHOE OOOpYJIOBaHHE COCTOMT W3 aBapUWHOW BEHTWISIIUH,
cpabaThIBaIOIIC MPH TMOBBIIICHUH KOHIIEHTpalMu mnapoB MeTaHosa Beie [1/IK,
CHUCTEMBl ABTOMATHUYECKOTO KOHTPOJISI MAPOB METAHOJIA, CHUCTEMBI OTKIIOUECHUS
aBapUMHON BEHTUJISIIIUU U BCETO DJIEKTPOOOOPYIOBAHUS B Cllydae MoXKapa, CUCTEMBI
3BYKOBOT'O U CBETOBOT'O OIOBEIICHUS.

EMkocTh 610Ka 000py0BaHa JIMHUEH Jieadpaliuu ¢ IbIXaTeIbHbIM KJIalaHOM.
3anoyiHeHUE EMKOCTH MOKET MPOU3BOAUTHCS OT METAHOJIONPOBOA, PACTION0KEHHOTO

Ha MCCTOPOXKIACHUU JIMHEHUHBIX coopymeHm”I IIpOMBICJIA. CurHana o HaIlOJIHCHUM
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€MKOCTH  IOCTYyHaeT OT  CHUTHAJu3aTopa  YpOBHSI.  YPOBHEMEpP  CIY>KHT
HENOCPEACTBEHHO Ul OIPENEICHUs] TOYHOIO pPacxoja METaHOoJa 4epe3 HacoChl-
J03aTOPBI.

MaHoMeTpbl MOTYT ObITh PAacloOJIOKEHbl KaKk B HACOCHOM OTCEKE, TaK M Ha

MyJIbTE OTepaTopa.

A-BcraenenHbiit REF
C- ybpaHHbiit REF

3anopHbiit i i

BxogHoe oTBepcTUe AnA KnanaH,
| BrIpbICKa \

YNnoTHUTENbHbIt
CanbHUK| PacuétHoe
\ AaeneHve u
Temneparypa

cocypa

Beog nop
Pacu&THbIM
DaBneHvem B
opcyHky

MoAKAoueHMe NopTa BNpbicKa |

OF PAHNYMTENb

PacnbineHue
BTAMBAHUA /

Cnue

Pucynoxk 28 — Cxema BOpbICKMBaHUS METaHOJIA

YCTpOUCTBO BBOAA C YCIOBHBIM IIPOXOJOM MOHTHUPYETCS Ha YCTHEBYIO
apMaTypy ¥ BBINOJHSAET (PYHKIMIO MTO1a4M METaHoa B 3aTpyOHOE MPOCTPAHCTBO WIIH
B JIMHEHHBIE COOpPYXEHHUS IMpOMbICTa, oOOecrneuuBas MpoXoJA JIMHUM MOAa4u
UHTHOUTOpA Yepe3 YCTHEBYIO apMaTypy.

CxBaXMHHBIN TpyOornpoBoa (pucyHok 29) mnpemHa3Ha4YeH Jisd MOJa4d
METaHOJIa B CKBRXXMHY B KOJIOHHY HacocHO-KommpeccopHbIx TpyO HKT. Tpybonposoa
kpenutcsa k konoHHe HKT ananormuno cunoBomy kabemto YOIIH. Ilpencrasnser
co00i1 TOHKOCTEHHYIO HEP)KaBEIOIIYIO0 TPYOKy, 3aIMIIEHHYIO OT MEXaHHYECKUX
MOBPEKJICHUW JBYMs CJIOSIMA OIUIETKM M3 CTajJbHOU NpOBOJOKU. KperuieHue
CKBOXXHHHOTO TPYOOIPOBOJIa MPOU3BOAUTCS HA MY(TOBBIX COCAMHEHHUSX KOJIOHHBI
HKT npu momomu xoMyTa-mpoTeKTOpa, KOTOPBIN TakKe 00ecleuynBaeT ero 3alluTy

OT MCXaHHUYCCKHX HOBpe)KI[eHI/Iﬁ IIpu CHYCKOHOI[’béMHBIX OoIIcpanusAax, 410 HCKJIH0YacT
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CIaBIIMBaHUE TPYOOIPOBOJA CKBAXUHHOTO, KOHTAKT CO CTEHKaMHU W CTBIKAMHU
KOJIOHHBI, TEM CaMbIM MPEI0TBpaIiasi H3HOC OPOHU TPyOONPOBOIA U 3aIUINAS €T0 OT

YIAApHBIX HATPYy30K.

Pucynok 29 — TpyOGonpoBo/1 CKBaKUHHBIH [ 14]

JlocTOMHCTBA JaHHOTO TpyOONpOBOJA 3aKIIOYAETCs B BEPXHEH 3aElIKe,
KOTOpasi yCTAHaBIMBACTCS B BEpPXHEH 4YacTU TpyOONpoBOJAa IIOCIE €ro CIycKa B
CKBaXMHY, IpeIHa3HAueH /JJIsi COECJUHEHHs] YCTPOMCTBa BBOJA C TPyOOIPOBOAOM
CKBOXXMHHBIM. B ciyuyae paspbiBa OpOHM M KanWUISIPHOM TpyOKH CKBa)XKMHHOI'O
TpyOONpoBOJa, MPOU3BOAUTCA MEXAaHMYECKOE HapallMBaHHE TMPUd  ITOMOIIH
PEMOHTHOT0 KOMILJIEKTA WJIM ITPOU3BOJUTCS MaiKa B 3aBOJICKMX YCIOBHSIX.

MaxkcuManbHasi TPOMYyCKHas CIOCOOHOCTh TpyOONmpoBOJa OrpaHHYEHA MU
ompezaensercs (U3NYECKUMU  CBOMCTBAMHU  JKMIKOCTH WM  rasa, JJIUHOU
TpyOOIpPOBOa, BHYTPEHHUM AHMAMETPOM, JABICHUEM B CHCTEME.

Y CTpoiicTBO J03UPOBaHUS C KOMILIEKTOM Ipy30B (pucyHok 30) mpeanasHaueH
JUIS TI0JIa4dl METaHOJIa BHYTPh SKCIUTyaTallMOHHOM KOJIOHHBI, B COCTaB yCTPOWCTBA
BXO/JIUT:

. Mydra-knanaH, UMEIOIIUN HaCTpauBaeMbIi TOPOT cpabaThIBaHUS;

J Kapabun, cocrtosmmuii u3 ABYyX 4acTel, CBOOOAHO BpalllalOIIUXCS
OTHOCHUTEJILHO JIPYT JIpYTa;

. Komrutext rpy30B, KOTOpPBIA YBEIMYMBAET BEC, YTO B CBOIO OuYepelb

YIPOLIAET CIYCK YCTPONUCTBA U UCKIIFOYAET NEPErud CKBaXXMHHOTO TPyOOIIpoBOa.
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moybonpofad cxlaw

Pucynok 31 — Mydra-knamas [18]

My¢ra-knanan (pucyHok 31) mpenHazHaveH JUIsl TOJa4d METaHOJIA BO BHYTPb
HKT. YcranaBnuBaeTcss Ha J1000M ypOBEHb CKBaXKHHBI, MexXay naByx TpyO HKT.
CocToUT U3 OKCHEHTPUYHOM MYy(PThI U BCTPOECHHOIO OOpPATHOrO KjamaHa C
HACTpauBaeMbIM OPOrom cpabateiBanus. [lopor HacTpanBaeTcst IpyKUHOM KianaHa.

[Ipu npeBbIIEHNN JABIECHUS HA BXOJ€ CBEPX YCTAHOBJIIEHHOTO KJIAIlaHA OTKPBIBAETCSI.
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3. NPUMEHEHUE KOMIIJIEKCA MEPOIPUATUA IS
SO®PEKTUBHON SKCIUIYATAIIMU JUHEHWHBIX COOPYXEHUN B
YCJIOBUSAX THIPATOOBPA3OBAHUS

C yuéroM Bcex TPYIHOCTEH W MpoOieM Mpu M00bIYe MPUPOTHOTO Ta3a U
ra30BOro KOHACHCATa, a MIMEHHO 00pa30BaHUi THIpaTa, CTAOUIBLHOCTh IKCIUTyaTaI[iH
GoHa CKBaXWH TMPU TIOCTOSSHHOM CHW)XCHHH IUJJACTOBOTO JIaBJICHUS, OBLIN
IPOAHATU3UPOBAHBI TEXHOJOTMYECKHE PEIICHUS [0 YBEIUYCHHUIO TPOIYCKHOM
CIIOCOOHOCTH, a TaKXe MeponpusiTus s 3PGEeKTUBHON SKCIUTyaTallud JIMHEWHBIX
COOPY)KEHMM B YCIOBUAX THAPATOOOpa3oBaHMsl Ha He(TEra30KOHIEHCATHBIX
MECTOPOKICHUSIX.

[TpumeHeHne KOMIUIEKCa MEPOTIPUSATHS 110 BBOJy HHTHOUTOPA HAMPABIECHO HA
npodunaktuky u 00prOy ¢ THApPATOOOpa30BaHWUEM, TEM CaMbIM, TIOBBIIIAS
MIPOITYCKHYIO CITOCOOHOCTH M 3(PPEKTUBHOCTD IKCILTyaTaIluU JIMHEWHOTO COOPY>KECHHUS
Ha TIPOMBICIIE.

HawnbGonee »sddextuBHON M ymoOHON SBISETCS TEXHOJOTHYECKAas cXema
CUCTEM II0Ia4d WHTHOWTOpA THAPATOOOpa30BaHUS K CKBAKWHAM, HO HEIOCTATKOM
IPUMEHSIEMOM CXEMBI SBJISETCS OTCYTCTBHE PETYIIATOPA BBOJAA MHTHOUTOPA, KOTOPOE
BIEYET 3a cOo0O0H yBenuueHue ero pacxoja. B srtux uensx sdpdextuBHo Oyner
UCTIOJIb30BaTh TEXHOJIOTHYECKYIO0 CXEMY C PETYsITOpaMHU Pacxo/a B COBOKYITHOCTH C
U3MEPUTEIBLHBIMU TIPEOOPA30BATEISIMU  JIABICHUS W TEMIIEPaTypbl B JIMHEHHBIX
COOPYKEHHSIX MPOMBICIA, 32 CUYET KOTOPHIX OyAET peryaupoBaThCs Pacxo] BBOJA
WHTHOWTOpA U TOJJCPKUBATHCS MPOMYCKHAs CIIOCOOHOCTh JIMHEHHBIX COOPYKCHHM
npombiciia. B TakoMm ciydae, K KakI0H CKBaXHHE ¢ WHANBUAYATHHBIMU JTHHHSIMH
noja4yn  MeTaHoJia  Momaércsi  ompenen€HHOe  KOJIMYECTBO  HMHTHOWTOpA
THIPaTOOOpA30BaHUsl, YTO B CBOKO OdYEpeNb HCKIIOYUT IEepPepacxo]i BBOIUMOTO
UHTHOUTOPA, U KaK PE3yJIbTaT, 00ECIIEUUT palliOHaIbHOE UCIOJIb30BAaHUE METAHOJIA.

PexomeHnnyeMass MHTEHCHBHOCTh pacxo/ia METaHOJIa MPU TPEeAyNpeKICHUN
00pa3oBaHMs Ta30BBIX THAPATOB Ha KAKIOM HEPTEra3zoOKOHACHCATHOM IPOMBICIIE

CTpOro MHAUBUAYAJIbHOC, HO UCXOAA U3 HOPMHPOBAHHUA IIOJIB30BAHHA MCTAaHOJIA, IIPH
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npodunaktuke pacxon cocrasusger okono 0,58 xr/m® ma 1000 M3 raza B netHmil u
3UMHUN TIEpUOJ, TO €CTh Ha IMOCTOSHHONW OCHOBE MOJa4l WHTHOWUTOpA, Pacxoj
YBEJIIMYUTCS MPU MPOPHUIAKTUKE B OCCHHUN U BECEHHUU NEpUoJ B 2 pas3a, Tak Kak B
3TU MEpUo/bl BO3HUKAET Ooublie nepenanoB Temneparyp. OgHako mnpu 0opbOe c
rUApaToo0pa30BaHUEM PACX0]l METAHOJIA HE HOPMUPYETCS.

[ToMMMO HCHONAB30BAHMS BBINICYKA3aHHOM TEXHOJOTMH, OCHOBAaHHBIX Ha
UCIOJIb30BAaHUU METAHOJIa, pallMOHATIBHO PACCMaTPUBATh U TEXHOJIOTUU, OCHOBAaHHBIE
Ha MPUMEHEHHH MOAOOHBIX MHTHOUTOPOB, 3P(HEKTUBHOCTH KOTOPBIX HE YCTYMAeT
a¢dexTuBHOCTH MeTaHoJa B OopnOe ¢ rujaparoodOpazoBaHueM. B naHHOM ciydae
10JIpa3yMeBAETCs UCMOIb30BaHUE HHIMOUTOPOB KMHETHYECKOro THmna. Kak yxe Ob110
OTMEUEHO paHee, HeoOXonumas  JO3UPOBKAa  KHUHETHMYECKOTO  WHTHOHWTOpa
rUAPaToo0pa30BaHUs rOPa3/io HIKE JO3UPOBKH TEPMOJIMHAMUYECKUX WHTUOUTOPOB,
B TOM uucie, MertaHosa. [IpuMeHeHHe  KMHETHYECKOTO  MHTHOUTOpa
rUAPaToo0pa30BaHUs TO3BOJIUT CHU3UTH OINEpAIlMOHHBIC 3aTpaThl, CBS3aHHBIC C
NpUMEHEHHEM HHTUOUTOpa B LeMsIX OopbObl ¢ ruaparooOpazoBanueM. OIBIT
MPAKTUYECKOTO MPUMEHEHUsI UHTHOUTOpOoB kKuHetnueckoro Tuna « COHI'MI-1801 A»
u «YaoKem 50001 mapku A» noATBEepAWIM MPEUMYLIECTBO IO CPAaBHEHUIO C
METAHOJIOM C TOYKH 3PEHHMS TEXHOJOTMYECKUX M SKOHOMHUYECKHX ITOKa3aTeJIeH.
VY enpHOE KOJIMYECTBO THApaTo0Opa3zoBaHuii cokpatuiaock B 180 pa3 ¢ 4,6 no 0,025
(ckB. X Mec.). 3aTpaThl Ha 00pa0OTKy MHTHOUTOPOM OJIHOW CKBAKHHBI CHU3HIWCH
npumepHo B 1,5 paza [32]. [lonoxurensHbIN 3PPEKT 3aKITI0YACTCS B TOM, UTO TIEPEXO]T
Ha KUHETUYECKU MHTHOUTOP TUAPaTo00pa30BaHus yIPOCTUT MPOLEAYPhl XPAHEHUS
Y TPAHCIIOPTUPOBKU PEAr€HTOB, U UCKIIFOUHUT PUCK OTPABIIEHUS METAHOJIOM [IEpCOHAJIA
U TpeThuX Juil [15].

PekomeHnnyemass mocneqoBaTeNbHOCTh I 3(P(EKTUBHOCTH MPOMYCKHBIX
crocoOHOCTe 3akitoyaercss B OJIOKax MOATOTOBKM METAHOJA K BBOAY 4Yepe3
pacnpenenurenabHble  QopcyHku. IlocTosHHass mnojgaya MeTaHoJla B LIETSX
OpeaynpexIeHuss TuapaToodazoBaHus, OyIeT CcrnocoOCTBOBATh  COXPAHEHUIO
3¢ (HEKTUBHOCTH MPOMYCKHBIX CIIOCOOHOCTEHN TUHEHHBIX COOPYKEHUM U BOZMOXKHO UX

YBEJIMUECHHUIO B CiIy4yae NpOLEAYp HaAIMpaBICHHBIX HEMOCPEACTBEHHO Ha OOpbOy C
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rupaTHeIMU 1poOkamMu. Ha 3 exkTuBHOCTD MPOMYCKHON CIOCOOHOCTH TOBIHSIET
NPUMEHEHHUE KaMep CTYIEHYAaTOro MTYIEpa TUCKPETHOTO PETYINPYyeMOro (PUCYHOK
23). LIJP, Hapymas maBJiecHHE W3 YCIOBUH OOpa30BaHHS THApPATa, YMEHBIIACT
BEPOSITHOCTh 00pa3oBaHUsl THAPATOB, TEM CaMbIM CcoXpaHsiid 3(PPEeKTUBHOCTH
IOPOIYCKHOM CHOCOOHOCTH MyTéM ApoccenupoBanus s¢dekra xoyns-Tomcona.
MeHsis IpOXOAHOE ceYeHNe JTUHEHHOr0 COOpPYKEeHHUS TP BBOJIE METaHOJa, METAHOM
okaxeT Oosiee 3((HEeKTUBHOE BO3JAEHCTBUE HAa yCTpaHEHHWE 0Opa30BaHMs THApaTa Mo
NpPUYUHE YBETUYCHUS TUAPABIUICCKOTO COMPOTUBICHHS, TO €CTh 3a CUET HATTUITAHHUS
M IIEPOXOBATOCTH YACTHUIl MPH JBWKEHUH TMOTOKA Ta3a U KOHACHCATa B JIMHEHHBIX
COOPYKCHHSIX TPOMBICIA, W KOHIICHTPUPOBAHHBIA METAHON TIepeMENIasch IO
JUHEUHBIM COOPYKEHUSIM OKaxeT 3(h(PEKTUBHOCTh HA IPOIMYCKHYIO CIOCOOHOCTb.

B pe3ynbTare BbILIENEPEUUCIEHHBIX CIIOCOOOB, MOXKHO CI€NaTh BBIBOJ, YTO
KaXJbli METOJl MPHUBHOCUT IIOJIE3HOE JAEWCTBHE JUIS JOCTMXKEHHS 3ajad 1o
OecriepeOONHON  10OBIYM MPUPOJHOTO Tasza, a TaKKe TEXHOJOTMYHOCTh M
SKOHOMHUYHOCTD it OoJiee 3PPEeKTUBHOM IKCILTyaTaIlluu JIMHEWHBIX COOPY>KEHU Ha
npombiciie. Ho mns  Ooneiieit  3ddexTuBHOCTH  OOJBIIMHCTBO — MPOMBICIOB
OPUIEPKUBAIOTCS B AKCILUTyaTal[MM TEXHOJIOTUYECKUX CXEM C PEryJIATOpaMu pacxoja
noJa4l MHTuOUTOpa A yaoOCTBa MOACYETa W IJIAHUPOBAHUS MCIIOJIb30BAHUS
pecypcoB, KOTOpble€ OyayT HampaBlieHbl Ha JApPYTrue OCJOKHEHHUS MpU J00bIYE

IPHUPOJTHOTO ra3a.
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4. PAHAHCOBBIA MEHEJJ’KMEHT PECYPCO3®®EKTUBHOCTDb
N PECYPCOCBEPEXEHUE

OcHoBHas 1Ie/b JAHHOTO pa3jielia — OLUEHUTh MEePCIEeKTUBHOCTh Pa3BUTHUS U
IUTAaHUPOBaTh (UHAHCOBYI0O M KOMMEPUYECKYI0 LIEHHOCTh KOHEYHOI'0 HPOAYKTa,
IPEICTABICHHOTO B paMKax HWHXEHEpHoro pemieHus. Kommepueckas II€HHOCTb
OTpeIeseTCsl HE TOJILKO HAIMYKUeM 00Jiee BHICOKUX TEXHUYECKUX XapaKTEPUCTUK HaJl
KOHKYPEHTHBIMH pa3pab0TKamMH, HO U TeM, HACKOJIBKO OBICTPO pa3pabOTUUK CMOKET
OTBETUTh Ha CIIEAYIOUIUE BOMPOCH — OyAeT JIu MPOAYKT BOCTpeOOBaH Ha PBHIHKE,
KakoBa OyJIeT ero 1eHa, KakoB OI0/KET WHKEHEPHOTO PEIICHHs, KaKoe BpeMs OyaeT
HEO0OXOAMMO JUISI IPOABMKEHUS Pa3pabOTaHHOTO MPOAYKTa Ha PHIHOK.

[enr mannoit HU (BKP) — B obGecneuenun >pPeKTUBHOCTH MPOIMYCKHOU
CIIOCOOHOCTH JIMHEWHBIX COOpYKEHUN B YCIIOBUSIX JKCILTyaTaluu

He(TEera30KOHIEHCATHBIX MECTOPOKICHUH.

4.1 OuneHka KOMMEpPYeCKOro IMOTEHIHMAJAa M IEePCHEeKTUBHOCTH
NPOBEACHUSA HAYYHBIX HCCJIEJOBAHMU C MO3MIUHM pecypcodPPeKTUBHOCTH H

pecypcocOpepexeHust

4.1.1AHau3 KOHKYPEHTHBIX TEXHUYEeCKUX pelieHuii

B xome wuccrnemoBaHus ObUIM pPacCMOTPEHBI KOHKYPUPYIOLIHE pa3paboTKu
MHTUOUTOpPA PA3IUIHOTO COCTABA!
e Huruburtop Ha ocHoBe meTtuioBoro crupra CH3OH;
e urudurop Ha ocHoBe xyopucroro kajbims CaCly;

e HMuruburtop Ha ocHoBe 3TuieHTIuKoIs1 C2HE0:.

JleTanbHbIN aHATU3 HEOOXOUM, TaK KaK KaXIbli BUJI UHTUOUTOpPA UMEET CBOU
JIOCTOMHCTBA M HeJaocTaTku. B Tabmuie 4 mnpoaeMOHCTPUPOBAHO CpPaBHEHHE
pa3pabOTOK-KOHKYPEHTOB U pa3zpadboTku gaHHoro HU ¢ Touku 3peHust TeXHUYECKUX U

OKOHOMHNYCCKHUX KPUTCPUCB OLICHKN 3(1)(1)€KTI/IBHOCTI/I.
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Tabnuma 4 — CpaBHEeHHE KOHKYPEHTHBIX TEXHUUECKHUX pelIeHu (pa3paboTok)

Bec Bbasniabi KonkypenrocnocooHocts
KpuTepnu onenku KDHTEDHSL
purep By | Bu | B | Kg Kl K2
1 2 3 4 5 6 7 8
TexHuueckne KPpUTEPHH OIIEHKH pecypcodPpPpeKTHBHOCTH
l.AkTyanbHOCTh 01 5 3 4 05 03 04
UCCIIeJIOBAHUS ’ ’ ’ '
2. AHTHIHApATHAS 0,14 5 | 2 | 4 | 071 | 028 | 042
AKTHBHOCTh
3. He noasepraer k
KOPpPO3UHU U 0,18 5 1 1 0,55 0,14 0,14
COJICOTIIOKEHHSIM
4. Hamrine cxem 014 | 5 | 1 | 1 | 0% | 012 | 012
pereHepaium
3. Ipocrora 0,05 5 | 3 | 3 | 055 | 035 | 032
HN3TrOTOBJICHUA
6. SbdexTupHOCTS 0,05 5 | 5 | 5 | 025 | 025 | 025
paboThI
7. be3omacHocTb 0,08 1 4 4 0,12 0,42 0,42
JKOHOMHYECKHE KPUTEPHUH OLleHKH 3(P(PEeKTHUBHOCTH

1. Llena ceIpbs 0,12 2 3 5 0,28 0,36 0,56
2. [Ipeamonaraemslii Cpok 006 5 3 4 054 038 041
JKCILTyaTaluu ' ' ' '
3. ®uHaHCHpOBaHUE
HayuHOii paspadoTKu 0,08 5 4 4 | 056 | 042 | 0,42
KOHKYPEHTHBIX TOBapOB U ’ ' ’ ’
pa3paboToK
Hroro 1 43 28 34 4,62 20,89 | 30,36

Pacuér KOHKYypeHTOCIIOCOOHOCTH, Ha MpUMepe CTAOUIILHOCTH cpabaThIBaHMUS,

ornpenensercs no Gopmyie:

K=>Bj-bj=1.4,62=4,62;

B.
rne K — KoHKypeHTOCIOCOGHOCTE IpoeKTa; ' — Bec IoKasaTens (B JOJIX

F.
€JIMHUIIBI); ' — 0asu1 mokasaress.
[IpoBenéHHBIN aHAIN3 KOHKYPEHTHBIX TEXHMYECKUX PEIICHHUH TOKa3ay, 4YTo
UCCIIEJIOBAHUE SBJISIETCS HamOoJiee aKTyaJbHBIM U TEPCHEKTUBHBIM, HMEET

KOHKypeHTOCHOCO6HOCTB.
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4.1.2 SWOT - anaau3

SWOT - Strenght (cunbnbie ctoponsr), Weaknesses (ciaObie CTOPOHBI),
Opportunities (Bo3moxHocT) ©  Threats (yrpo3sl) — MpeAcCTaBiIseT COOOM
KOMIUICKCHBIN aHanmu3 uHkeHepHoro pemieHus. SWOT — aHanu3 MpUMEHSIOT IS
WICCIICJTOBAHMsI BHEIIHEH ¥ BHYTPCHHEH CPEJIbI MPOCKTA.

OH MPOBOJUTCS B HECKOJBKO 3TAIOB.

[lepBsiii aTanm 3akiItovaeTcs B OMUCAHUH CHIIBHBIX M CIIA0BIX CTOPO MPOEKTa, B
BBISIBJIEHUU BO3MOKHOCTEH M yTrpo3 ISl peaiu3alluu MPOEeKTa, KOTOPHIA MPOSBUINCH
WIN MOTYT MPOSIBUTHCS B €r0 BHEIIHEH cpene. JlanuM TpaKTOBKY KaXJIOMY M3 ATHUX
noHstuii. Marpuria SWOT — ananuza npencraBiieHa B TaOIHUIE 5.

1. CunbHble cTopoHbl. CHIIBHBIE CTOPOHBI — 3TO (PaKTOPHI, XapaKTEPU3YIOIIHE
KOHKYPEHTOCTIOCOOHYIO CTOPOHY HAy4YHO-UCCIIEIOBATEIHCKOTO MTPOCKTA.

2. CnaObie croponbl. CmabocTb — 3TO HEAOCTAaTOK, YIYIICHUE WIU
OTPAaHUYCHHOCTh HAYyYHO-UCCIICIOBATEIHCKOTO TPOEKTa, KOTOPBIH MPEMATCTBYIOT
JOCTHKECHUIO LEIEH.

Tabmuma 5 — Marpumia SWOT

CuiibHbBIE CTOPOHBI MHIKEHEPHOI 0
pemenus (C)

Cia0ble CTOPOHBI HHKEHEPHOI'0
pemenns (Ci)

1. Hu3kas crouMocTh aHanm3a
UCIIONIb3yEeMON METOANKH 110 CPAaBHEHHIO C
ApyrumHu;

2. He TpeOyeT crienuaabHOro aHan3a
000pyTOBaHUS [UISl TIPOBEACHUS aHAJIN3a;
3. He TpebyeT crieranbHOro
KBJIN(UIIMPOBAHHOTO COTPYIHUKA IS
NPOBEJICHUS aHAIIN3A;

4. JlocTynHas ¥ IpOCTasi METOIUKA IS
nos16opa 3(pPeKTUBHOTO paCTBOPUTEIIS.

1. OTcyTCcTBHE KaKOTO-TO
OTIpeIeIEHHOTO MOKa3aTeJs, 1Mo
KOTOPOMY MOXHO OBbLTO OBl CYyZHUTH 00
s dexTuBHOCTH PabOTHI;

2. Hanuuue cTaHIapTHBIX, YXKe
U3yYEHHBIX PaCTBOPUTENEH;

3. OtcyTcTBHE TOAXOISINIET0, HYKHOTO
0o0opyoBaHus IJis TPOBEICHUS
TOYHOT'O aHAJIN3a;

4. HeTo4HOCTH TpU TIPOBEICHUN
aHaJM3a, BCIEACTBUE ATOTO OOJIBIINE
pPacX0oXIEHUS B pe3ybTaTax.
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[Iponomxenne TadauIBI 5

Bo3mo:xknoctu (B) Yrpossi (Y)

1. YBenuuenue crnpoca Ha HECTaHIAPTHBIE 1. OTcyTcTBHE CipOCa HAa HOBBIE BU/IbI

BU/JIbI PACBOPUTEINEH IS yIaICHUS pacTBOpHUTENEH;

TUAPATOO0Opa30BAHUS; 2. Pa3BuTas KOHKYPEHITUS MEKIY

2. IToBbITIICHHE KOJTMYECTBA 000PYTOBAHMUS, KOMITAaHHUSIMHU, KOTOpBIE pa3padaThIBAIOT

JUISL KOTOPBIX HYXKHO YAAJSTh OCAIKU; pPacTBOPUTENH;

3. [loBBIlIIeHHE CTOMMOCTH PA3IUIHOTO 3. BBeneHus JOMOTHUTENBHBIX

o0opyoBaHus; rOCyJapCTBEHHBIX TPEOOBAHMM K

4. TloBbIllIEHUE CTOMMOCTH KOHKYPEHTHBIX cepTudUKaUU MPOIYKIIHH;

pa3paboToK. 4. Bo3MOXHBIE HEUCTIOIH30BAHUE
HOBOT'O BHJIa PACTBOPUTEIISI BBULY
HAJIMYUS MAJIOTO KOJIMYeCTBa
nH(OpMaLIUK O CBOHWCTBAX.

BTopoii 3Tam coCTOUT B BBISIBICHUU COOTBETCTBHS CHIIBLHBIX M CJIA0BIX CTOPOH
HUH)KEHEPHOTO PEIICHHUS BHEITHUM YCJIOBUSAM OKPY KAIOIIEH CPEIbI.

CocraBisseTcss HHTEPAKTHBHAs MAaTPHUIA, C IOMOINBIO KOTOPOH MOKHO
OLIEHHUTh BAPHAHTHI CTPATETHYECKOr0 BEIOOpA.

(+) — CumbHOE COOTBETCTBHE CTOPOH BO3MOKHOCTSIM;

(-) — Cnaboe COOTBETCTBHE CTOPOH BO3MOMXHOCTSIM;

(0) — Comuenus B BEIOOpE.

Pe3ynbraTel aHanmM3a COOTBETCTBHUH CHIIBHBIX CTOPOH C BO3MOXKHOCTSIMH

NpeCTaBICHbI B Ta0IUIIE 6.

Tabmuia 6 — Pe3ynbrarel aHaM3a COOTBETCTBUN CHIIBHBIX CTOPOH C BO3MOXKHOCTSIMH

CuibHble CTOPOHBLI ITPOCKTA

C1 C2 C3 C4
Bosmoxn B1 + +
OCTH B2 n n
IIPOEKTA
B3 0 +
B4 - - + -

AHanu3upys JaHHbIE MHTEPAKTUBHON MATPHIIbI MPOEKTA, MOXHO CJIENaTh
BbIBOJI 0 ciiibHOM Koppessinuu B1B2C1C2, B1IC3B2C3, uTo 1103B0JIIET HAM TOBOPUTH

0 €IMHOW MPUPOJIE JAHHBIX BO3MOKHOCTEM.
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Tperuit sTan 3akitoyaeTcss B COCTaBICHMH HUTOTOBOM Matpuuel SWOT —

aHaJIn3a, KOTopas MPUBOAMTCS B JaHHOW padoTe (Tadnwuma 7).

Taomumna 7 — SWOT — ananus

CuiibHbBIE CTOPOHBI HHIKEHEPHOT 0
pemenus (C)

Cia0ble CTOPOHBI HHKEHEPHOTI'0 PeLIeHHU S
(Com

1. Huzkast crouMoCTh aHajm3a
UCIIOJIb3YyEMON METOIUKU MO CPABHEHUIO C
Apyrumu;

2. He TpebyeT cnienuanbHOTO aHAIHM3a
000pyI0BaHUs JIJIs IPOBEJICHUS aHAJTN3a,;
3. He TpeOyeT crienmanbHOTro
KBaJTM(PHUIIMPOBAHHOTO COTPYAHUKA JIIIS
MPOBEJICHUS aHATN3a;

4. loctynHasi 4 IpocTasi METOAMKA /IS
noabopa 3pPeKTUBHOrO HHTUOUTOPA.

1. OTcyTcTBUE KAaKOTO-TO ONPEACICHHOTO
rokasaressi, 10 KOTOPOMY MOKHO ObUIO OBl
CyIuTh 00 3P PekTHBHOCTH PAOOTHI;

2. Hanuuue cTaHgapTHBIX, YKE U3yUYEeHHBIX
pacTBopuUTEINEH;

3. OTcyTcTBHE TOAXOAIIET0, HY)KHOTO
o0opynoBaHus AJIsl IPOBEACHHS TOYHOTO
aHaJM3a,

4. HetouHOCTH TP NPOBEICHUY aHAIIN3A,
BCJIEJICTBHE ITOTO OOJIBIINE PACXOKICHUS B
pe3yJbTarax.

Cuna u Bo3mo:xxnoctu (CUB)

Cnaboctb u Bo3mozxxHocTu (CJIB)

1. YBennuuTh NCHOJIB30BaHUE
HECTaHJIaPTHOT'O BUJa PACTBOPHUTEIIS;

2. MakcuManbHO yIy4YlIUTh KQaueCTBO U
pe3yibTaThl PabOT MO YAAJICHHUIO Fa30BBIX
TU/IPaTOB;

3. YcoBepiieHCcTBOBAaTh paboTy ¥ 3HAHUS
KaJpOB,;

4. BHenpuTh paHee HEHUCIIO0JIb30BAHHYIO
anmnaparypy, 1100 TEXHOJIOTHIO IS
YIIy4ILIEHUS METOIUKHU.

1. OTcyTcTBHE HEOOXOIMMOCTH BHEAPEHHUS
Pa3IMYHOIO BU/1a HOBBIX PACTBOPUTENEH 11
yJlaJIeHUs Ta30BBIX THIPATOB;

2. Bo3moxnoe npuobpetrenue I'T13
pasInYHbIX TPUOOPOB AJIs IPOBEICHMUS
aHaJIM3a 10 JaHHOM METOJMKE BBUAY UX
MaJjoi CTOUMOCTH;

Cuaa u yrpossl (CHLY)

Caaboctsb u yrpossl (CJIY)

1. Ha nanHbIil MOMEHT pa3pabaThIBatOTCs BCE
0oJee yiydlleHHbIe TEXHOIOTHH JIIs
YCOBEPIICHCTBOBAHUS PadOT MO yAaJICHUIO
TUJPATHBIX OTJIOKEHUM, B CUITY 3TOTO
BO3MOYKHO YBEJIMUEHHUE CITPOCA 3a CUET
HU3KON CTOUMOCTHU aHAIMN3a;

2. Tak xak aHanu3 MO JaHHOW METOJUKE HE
TpedyeT crenuaibHOTO 000PYI0BaHUS U
CIELHATMCTOB, BO3MOXHO BO3PAaCTET
KOHKYPEHIUS MEKy KOMIaHUsIMU, KOTOPbIE
pa3pabaThIBaIOT CTaHIAPTHHIC
PacTBOPUTEIIH.

1. BBuy OTCYyTCTBHUS OIIPENEIEHHOTO
MOKa3aTesis, 0 KOTOPOMY MOXHO ObLTO ObI
CyIuTh 00 3P PEeKTUBHOCTH PACTBOPHUTENS
BO3MOYKHOE OTCYTCTBHE CIIPOCa;

2. Hencnonp30BaHuE HECTAaHAAPTHBIX
pacTBopuTeNneil u3-3a HeTOYHOCTEN B paboTe
Y MaJoro KOJIMYeCTBa COOpaHHOU
nHpopmManuu.

B pesynmprare SWOT — ananu3za mnokazaHo, YTO Ha MPEUMYIIECTBA
pa3pabaTbiBacMOll TEXHOJOTHH TMpeo0nagaloT Haa e€ HexgocTtaTkamMu. JlaHHBIC

HCIOCTATKH, KOTOPBIC Ha IIaHHBIﬁ MOMCHT Ha ITPAKTHUKC HC YCTPAHCHBI, HO B TCOPHUHU
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y>)K€ €CTb BO3MOXHOCTH JUIsl MX YyCTpaHeHus. Pe3ynpTaThl aHanu3a YYTEHBI B
JaNbHENIIEM HHKEHEPHOM PELICHUU.

B nanHoOli yacTu pa3ziena npoBOAMTCS aHAIU3 BHIOOpA HHTHOUTOPA UCXOMS U3
ero 3(p(HEeKTUBHOCTU NPUMEHEHUS U 3KOHOMHUYECKOW BBITOJIbl. BpiOOp mMHruburopa
rUApaToo0pa3oBaHus ABISETCS KpailHE Ba)KHBIM TEXHOJOTMYECKUM PEIICHHEM Ha
MECTOPOXKACHUSIX HEPTH M ra3a B YCIOBHUSX THiapaTooOpa3zoBaHusa. MHrudurtop
JOJKEH 00y1aaTh HauBbIcIIel 3(pPEeKTUBHOCTD B 00pb0€E C THApaTOOOpa3oBaHUEM, A
€r0 UCNOJIb30BaHUE TOJDKHO OBITh SKOHOMHUYECKH LIEJIECO00PA3HO.

MeraHon siBiisieTcs HauboJiee pacpOCTPAHEHHBIM U HIUPOKO UCIOJIb3YEMBIM
UHTHOUTOPOM TUAPATOOOpAa30BaHUS HA MHOTMX MpoMmbIciax HepTH U raza. [lomumo
MeTaHoja OyAyT pacCCMOTPEHBI Ipyrue HUHTUOUTOPBI TUIPATO0Opa30BaHus, @ UMEHHO

XJIOPUCTBIA KAJIBIIMHA M STUJICHTITUKOJIb.
4.2. TeXHUKO-)KOHOMHYECKOEe 000CHOBAHUE

B xoxe ucciienoBanys ObUTH pacCMOTPEHBI TP KOHKYPUPYIOIIHE pa3padoTKU
UHTHOUTOpPA Pa3IMYHOTO COCTABA!

HNurudurop Ha ocHoBe MetusioBoro cnupra CH3OH,;

HNuruburop Ha ocHoBe Xjaopuctoro kaabims CaCly;

Nurn6uTop Ha ocHOBe dTHICHTINKOI C2H60:.

AHanu3 TMPOBOAMTCS HA OCHOBAaHUM CIEAYIOMUX (DAKTOPOB: YACIHHOTO
pacxojia MHrMOUTOpA U 3aTPaT, CBA3AHHBIX C €r0 MPUMEHEHUEM.

B memsix G6oprObI ¢ rupparooOpa3oBaHMEM Ha TEXHOJIOTMYECKUX YydacTKa
peaycMaTpuBaeTcs rmojayda onpeieICHHOTO KOJIMYeCTBa MHTHOUTOpA.

st HeNneTy4yux WHTUOWUTOPOB (XJIOPUCTBIA KaNbIUH, TIUKOJIN) YJIETbHBIN

pacxon onpeaciaCTCA U3 COOTHOLICHMA

— (W1 =W>)c,

Qu =——— (18)

C1—C2
rae Ou — pacxoj HejeTydero MHruouropa, kr Ha 1000 m° rasza; Wi —
BJIArOCOJICpKaHWE Ta3a J0 BBoja wuHruoOuropa, kr Ha 1000 M3 raza; Wr —

BJIaroCoJiepKaHue ra3a B 3amuinaemMoil Touke, kr Ha 1000 M3, c1 — BecoBas
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KOHLIEHTPALUS CBEKETr0 HHIHOUTOPA, %); C2 — TO XK€, JUI1 OTpabOTaHHOI'0 MHTMOUTOpA,
%.

J1st nerkoneTydero MHruOUTopa, KakKuM sIBJIIETCSI METAHOJL, YAEIbHBIA pacxos
CKJIQJ[BIBAETCSl M3 KOJIMYECTBA METAHOJA, HEOOXOAMMOIO JIsl HACBIIEHUS >KUIKOU
CBOOOJHOM BOJBI (x, M KOJMYECTBA METAHOJA, HEOOXOJIHUMOIO I HACBIIIECHHS

ra3oBoi (pa3bl Qras:

— (W1 =Wr)c,
C1—C2

q, + 0,001cya (19)

Jlns ymoOcTBa pacyeTa MPUMEM 3HAYEHUS JJIsi HEOOXOJAUMBIX IMapaMeTpOB
(rabmuma 8). KoHIeHTpanuo pacTBOPOB MHTHOUTOPOB C1 mpuHUMaeM paBHOU 40%.
3HaueHUs C2 Ul KaXJA0r0 MHIMOUTOpa ONpENEstoTCs MO PUCYHKY 18 mpu yuere
MOHIKEHUST paBHOBecHOU Temmeparypbl Ha 10 °C, 3nauenne Wi ompenensercs 1o
pUCYHKY 15 ¢ yyeToMm J1aBlieHUs U TEMIIEPATyphI.

Ta0Onuia 8 — 3HaueHust UCXOAHBIX BEIMUYUH

ITapametp 3HaveHue ITapamerp 3HaveHue
Temneparypa raza, °C 20 W1, kr/1000 m® 0,48
Jasnenue, MIla 10 W2, kr/1000 m® 0,3
JebuT ckpaxunbl Q, M%/cyT 1*10°8 o 30

Jlanee mpoBOAMM pacyeT HEOOXOAUMOI0 KOJHWYECTBA HHTHOUTOpA IS
MOHWKEHHUS paBHOBECHOM TeMIiepatypbl Ha 10 rpagycoB ¢ HauaabHOW KOHIIEHTpALUE
pactBopoB uHTHOMTOpOB 40% Bec. CymmapHBIA pacxoj OMNpEAeNieH TpH
COOTBETCTBYIOIIIEM JcOUTE Ta30BOM CKBaXXUHBI (Tabuia 9).

Tabnuna 9 — PacueTHble 3HaUeHHS YACTBLHOTO PAacXoaa UHTHOUTOPOB

HWHruduTop rugpaToodpa3oBaHus

MeTtaHoJ1 STHJIEHIINKOJIb XJ1opucThIi KaJabIUii

CyTOuHBIH pacxon

unrubuTopa, kr/1000 M 780 1260 180

Y4uThIBas KOJIMYECTBO UHTUOUTOPA, KOTOPBIA PACXOIyeTCsl B TEUEHUE CYTOK
B IESIX TPEeAyNpexACHUS THUApPaTooOpa3oBaHWs, Hamboiee parruoHAIBHO

UCTIOJIb30BaTh XJIOPUCTHIM KaJbIMi, OJHAKO €ro pacTBOPBl OO0JAJAIOT IMEepEUHEM
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HEJOCTATKOB, KOTOPBIE OrPAaHUYMBAIOT OO0JACTH €ro NPUMEHEHUS, OCOOEHHO B
paiionax Kpaitnero Cesepa. [lanee, o oneHke pacxona, MPUXOAUM K BBIBOIY, YTO
LEJIECO00PAa3HbIM  PEIICHUEM SBISIETCS INPUMEHEHHE METaHOJa B  KayecTBE
UHTHOHUTOpA rHAPaTO0Opa30OBaHMUS.

[Ipu paccmoTpeHun 3aTpar Ha pacxoAbl HMHTUOMTOpPA MPEAIOJIaracTcs
PacCMOTPETH LIEHBI 32 TOHHY METaHOJIa, STUICHIJIMKOJIS U XJIOpH/a Kaubuus (Tadauna
10).

Ta6muna 10 — [{ena 3a TOHHY HHTHOUTOpA

HNurudurop ruapaToodpazoBanus Ilena 3a ToHny, pyo.
Meranon 20000
DTHUIICHTIIMKOIb 30000
XJOPUCTHIH KaIbITUi 25000

[IpencraBnena sKOHOMHUYECKas 11€JI€CO00PA3HOCTh MPUMEHEHHSI METaHOoJa C
Y4€TOM YJIeTbHBIX PACXO/I0B JJIS MPEAYPEKICHUS THAPATOOOpa30BaHU. Y BEIUUYUTD
3¢ (HEKTUBHOCTH MCTIOIB30BAHMSI METAHOJIA C MUHUMAJIBHBIM €T0 PacXO0OM SIBIISIETCA
NPUOPUTETHON 3a/auedd, Beab TMepepacxo]l WHTHOUTOpa MPUBOAUT K JIUIITHUM
3aTpaTtaM, 4TO SBJSETCA KpailHe HexkelaTelbHbIM. ONTHUMH3UPOBATh PAllMOHAIBHOE
UCIIOJIb30BaHUE METAHOJIa MOXKHO C IMOMOUIBIO MPEJUIOKEHHON TEXHOJOIMHU MOoAaYn
UHTUOUTOpA, SKOHOMHYECKAs IIeJIeCOO0PAa3HOCTh pealiu3allid KOTOpoil Oyxaer
pPacCMOTpEHA B CIEAYIOIIMX ITYHKTaxX pa3aena.

[TomumMo MeTaHONAa B MEPCIEKTUBE MOYKHO pacCMAaTpUBATH IMPUMEHEHUE
ku"etuyeckoro uaruoburopa COHI'MJI-1801A. B cBoto ouepean, JaHHBIN HHTHOUTOP
MOKa3bIBAIOT Takylo e H(P(PEeKTUBHOCTh, KaK W METAHOJ, OJHAKO OOJIBIINM
IPEUMYLIECTBOM  sIBJIsIETCA  HM3Kas  npo3upoBka. PacrBop COHI'M/I-1801A
KoHIIeHTparued 1% paeT Takue ke pe3yiabTarbl A(PQPekTuBHOCTU OOpPHOBI C
ruapaTooOpazoBaHueM, kKak u 32% pacTBOp MeTaHojia. biaromaps BHEAPEHUIO
IPOEKTa MO MPUMEHEHUI0 MHIMOUTOPOB HU3KOM TO3MPOBKH YAENbHBIE 3aTPaThl Ha

00pb0Yy ¢ rugpaToOOpa3zoBaHUEM YAATI0Ch COKpaTUTh co 197 mo 172 thic. py0./cKB. 3a
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CYET CHUXEHUSI O0OBEMOB IMPUMEHSIEMOTO pEareHTa MO CPABHEHHUIO C METAHOJIOM,
COKpAILIEHUA 3aTPaT Ha JOCTABKY PEAreHTa U ONITUMU3ALINU €0 JO3UPOBAHUA.
Onnako macmTaOHOE BHEIPEHHE MPOEKTa TOKa HE SBISETCS BO3MOXKHBIM
BBHJIY TOTO, YTO pab0OTa ¢ KHHETUUYECKUMU UHTUOUTOPAMU HAXOJUTCS TOJIBKO CTAIUU
ONBITOB U AKCIIEPUMEHTOB, MO3TOMY aHaIu3 3ameHbl MeTanona Ha COHI'N/[-1801A B

JAHHOM pa3jielie He MPe1yCMaTPUBAETCS.
4.3 Jxonomunueckas d3pPpextuBuocts HU
Pacuer 3kcniIyaTallMOHHBIX 3aTPAT NPH MPUMEHEHUN METAHOJIA

B nmanHOW wacTm pasgena MpOBENEH aHAM3 OSKCIUTyaTallMOHHBIX 3aTpar,
CBSA3aHHBIX C  HCIOJB30BaHMEM MeETaHOJa B  IEIAX  MPeayNpekICHUS
rugparooOpazoBanus. Jlns  Oojee TOMHOrO aHanW3a W MOATBEPXKICHUS
00OCHOBaHHOCTH  TPUMEHEHHUS  METaHONa IO CPaBHCHHIO C  JAPYTHUMH
TEPMOJIMHAMUYECKUMH WHTHOUTOpAMU THUIIPATOOOpa30BaHUs, MPOBEJIEM PpPACUETHI
AKCIUTyaTaIlMOHHBIX 3aTpaT W Ui JAPYTUX WHTHOUTOPOB THAPATOOOpa3oBaHUs, a
UMEHHO JTWJICHTJIMKONS M XJOpHAAa KalbliMsl Mpu uX Haubosiee 3PQexTuBHON
KOHIIEHTpAIMu pacTBOpoB. DDdexrooOpasyromuii moKazaTelb M0 CHIKSHHUIO 3aTpat
Ha TIOJI/IepyKaHue 0e3TUIPaTHOrO pexuMa Ha HeTera30KOHACHCAaTHOM IPOMBICTIE.

Jlist pacuera BOCHOJIB3yeMCS MCXOJHBIMH JIaHHBIMHU, MPEICTABICHHBIMU B
Tabmwmie 11.

Tabsmua 11 — McxoaHble TaHHbIE U1 pacyeTa SKCILTyaTallMOHHbBIX 3aTpaT

IHapamerp 3HaveHue

Croumocts ToHHHI (Cu) MeTaHONIA, PYO. 20000
Croumocts ToHHBI (Cy) XJIOpUJa KaJbLus, pyo. 25000
Croumocth TOHHBI (Cu) ITHICHIUKOIIS, pYO 30000
MaccoBoe KoJn4ecTBO (My) METaHONIA, T 100
MaccoBoe KoIu4ecTBO (Mu) XJIOPUAA KATbIHUs, T 100
MaccoBoe KOHuecTBO (My) STUIACHTIIMKOJIS, T 100
ApeHIa TMepeIBM)KHOTO — arperara  [EHTPaJIM30BaHHOM

. 2000
3anpaBKi MHTMOUTOpHBIX eMkocTei (Ca), py0./u
ITnotHoCcTs 100% Bec. pacTBOpa (pu) MeTaHoNA, KI/M° 791,8
[InotaocTs 30% Bec. pacTBopa (pu) XJIOPUAA KaabLys, KI/M° 1286
ITnotHOCTH 70% Bec. pacTBOpa (pPu) ITHIAECHIIIMKOIS, KI/M3 1088
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Cymmapsbie pacxonbl (P) BBIUHCIAIOTCS HyTEM CIIOKEHUS PacxoiOB Ha
UHTHUOMUTOP U apeH/y arperara JJis 3alpaBKd UM €MKOCTEH:
P=P, +P (20)
Pacxozibl Ha THTHOUTOP PaCCUUTHIBAIOTCS MO CAEAYIOIIeH Gpopmyiie:
P, = Cy - m, (21)
Puurmeranon = 20000 - 100 = 2 muiH. pyo.
Posirxnopun kaneuus = 25000 - 100 = 2,5 mutH. pyo0.

Puursr = 30000 - 100 = 3 muiH. pyo.
Pacxonpl Ha apeHly arperata pacCUYMTBHIBAIOTCS CIEAYIOIIUM 00pa3oM:
Pp=Ci Ty (22)
I'me Ta — oOmiee Bpemsi pabOTHl arperara, paBHOE€ OTHOIICHHIO OOBeMa
uHrHOUTOpa Vi K CKOPOCTH 3alI0JHEHUS IBYX eMKocTel HHruoutopom U ¢ moMouisio
arperata (B CpeIHEM, Ha 3alpaBOYHOM arperare MOXKHO 3alpaBUTh OKOJIO JBYX

emkocTei 06beMoM okoio 0,04 M3 B yac):

Vu
Ta = kT (23)
v, =2 (24)

Crour HAIIOMHHUTD, 4YTO IJIAA PACUCTOB UCIIOJIB3YIOTCS paCTBOPLI I/IHI‘I/I6I/ITOpOB
OIIPCACIICHHBIX KOHHGHTpaHI/Iﬁ, B TaKOM CJIy4ac MacCcCa paCTBOpPOB PIHFPI6I/ITOpOB Mpu

6y,Z[€T CYIICCTBCHHO OTJIMYATHCS OT MAaCChI I/IHFI/I6I/ITOp0B My:

_ M100% p—p MeTanosa _ 100000

3
VMeTaHOJI -

=126,3 M
P100% p—pa MeTaHoJ1a 791;8

_ M300 p—p x1opuga kanbuus _ 100000

v = = = 259,2 M3
IOPHA AL P30% p—pa xyopu/ja Kajabluus O:3 - 1286
m7qo, p— 100000
Vor = —2PP = = 131,3 M3
P70%p-pasr 0,7 1088
Paccuuraem BpeMms paﬁOTBI 3alIpaBOvYHOIO arperara.:
V, 126,3
Ta metanon = Me:JaHOﬂ = 2004 = 1579 yacoB
V 259,2
Ta XJIOPH/] KaJbIua — XﬂOpI/I[{JKaJ'IbuHH = 2004 = 3240 yacoB
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Vor  126,3
U 2-0,04
Pacuer 3aTpar Ha apenay arperara:

P, veranon = Ca * Ta meranon = 2000 - 1579 = 3,15 muH. py6.

T,or = = 1641 4ac

P, XJIOPUJ, KaJblud — Ca-Ty XJIOPUJ, Kalbliud — 2000 - 3240 = 6,48 muH. py6
P,ar = C; - To5r = 2000 - 1641 = 3,28 MJH. py6.

Tak Kak OCHOBHBIE CpPEJICTBA NIPEACTABICHBI APEHJOBAHHBIM UMYIIIECTBOM, TO
BEJIMYMHONW aMOpTH3alKu OyneT SBISETCS CyMMapHash CTOMMOCTH BIIAJICHUS 3TUM
UMYyIIecTBOM. B maHHOM citydae OyJieT BBIIOTHATHCS PaBeHCTBO: A = P,

[TocnemuuM maroM paccuuraeM OOIIHe 3aTPATHI:

Pueranon = Punr.meranon T Pameranon = 2 + 3,15 = 5,15 muiH. py®6.
Pxnopn,u KaJbLUsd — PI/IHF.XJIOpI/I[L KaJIbIUs + P, meranon = 2,5+ 6,48 = 8,98 muiH. py6
Par = PHHF.3F + Pa r = 3+ 3,28 = 6,28 MJIH. pY6

Pesynbrarsl pacueToB npencrapieHsl B Tabmuie 12.

Tabnuna 12 - DkcrutyaTalluOHHBIE 3aTPAThl IPU PadOTE ¢ UHTUOUTOpPaAMU

Mapane HNHrudéurop ruaparoodpa3zoBaHus
pamerp MeTaHoJ1 XJ10pua KaJabUus ITHJICHIVIHKOJIb

CroumocTs MHrHOUTOpa 32 20000 25000 30000
TOHHY, PYO.
Maccosoe KOJINYECTBO 100 100 100
MHTUOUTOpA, T.
Pacxonpl Ha  MHTHOUTOD
(mena 3a 100 T1.), MiTH. pyo©. 2,0 2,5 3.0
O6beM uHrUbHTOpa, M° 126,3 259,2 131,3
Bpemst 3akauku cyMMapHOTO 1579 3240 1641
o0beMa HHTUOUTOPA, Y.
OO0miasi CTOMMOCTH apeHIbI 3,15 6,48 3,28
arperara, MJiH. pyo.
IC):;%VIMapHBIG pacxompl, MITH. 5,15 8,98 6.28

B PE3YJIbTATC PACUCTOB, CBA3AHHLIX C JSKCIUIYAaTAllMOHHBIMU 3aTpaTaMH Ha
IMPUMCHCHHC I/IHFI/I6I/ITOpOB, MOXHO OICHHUTH UX 3KOHOMHUYCCKYIO 3(1)(beKTI/IBHOCTI>. B
CpaBHCHHUH C XJIOPUAOM KaJlbllUA W OSTHIICHIJIMKOJICM IIPHMCHCHUC MCTAHOJIA B

Ka4uCCTBC HHFI/I6I/ITOpa FI/I,IIpaTOO6p330BaHI/ISI Hanbosee PYKOHOMHYCCKH OIIpaBAaHO H
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BBITOAHO. OO1IKE pacXxo bl IPH IPUMEHEHUH METAHOJIA IPAKTHYECKH B 2 pa3a MEHbIIIE

pPacxo/ioB, CBSI3aHHBIX C UCMOJBL30BAHUEM XJIOPUJIA KATbIIUS
3akJ/IloueHue Mo rjiaBse

[TpoBenena oreHka 000CHOBAHHOCTH MPUMEHEHUSI METAHOJIA 110 CPABHEHUIO C
JIPYTUMU WHTHOUTOpAMU THUAPATOOOpA30BaHMS, & UMEHHO OIIEHKAa IKOHOMHYECKOU
BBITOABI ¥ 2(h(EKTUBHOCTH TPUMEHEHUST METaHOJa, OCHOBAaHHAs Ha 3arpaTax,
CBSI3aHHBIX C HEOOXOMMMBIM KOJMYECTBOM HMHTHOWUTOpPAa M €ro CTOMMOCTH, OOIIen
CTOMMOCTH UHTUOUTOPOB M DKCIUTYaTAIIMOHHBIX 3aTpaTax MpHu paboTe ¢ METAaHOJIOM H

JPYTUMU UHTHOUTOpAMU THAPATOOOPA30BaAHUS.
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5 COHUAJIBHAA OTBETCTBEHHOCTD

ComnmanbHasi OTBETCTBEHHOCTh - CO3HATEIBHOE OTHOIIEHHWE CyOBeKTa
COLIMATIbHOW  NIEATENHHOCTH K TpeOOBAaHUSAM COIHUANBHOW  HEOOXOAMMOCTH,
TPaXTaHCKOTO J0JITa, CONMANBHBIX 3a7ad, HOPM M IIEHHOCTEH, MOHUMaHHUE
MIOCTICAACTBUIA  OCYIIECTBIISIEMON JEATSIBHOCTH [IJISl  ONPENETICHHBIX COIUATBHBIX
TPYII U JIMYHOCTEH, JJIs1 COIMAIBHOTO Mporpecca o0IIecTBa.

PaGoTel BrmOYaroT B ce0s  CIEAYIONIUME TEXHOJIOTHYECKUE OIEpalluu:
OCYIIECTBJIECHUE PabOT MO 3aJJaHHOMY PEKHUMY CKBKHHBI, KOHTPOJIb 32 CUCTEMaMHU
MoJIadyn peareHTa B CUCTEeMy cOopa M TOATOTOBKM MPOIYKIIMU, OOCTY>KUBaHHE,
MOHT&X M JEMOHTaXX 00O0pYyIOBaHMS, HCIOIb3YEMOTO Mpu J00brde HedTH U rasa.

Pa0oThI BBITONHSIOTCS KPYTJIOTOJUYHO.
5.1 IlpaBoBble H OPraHU3aNMOHHbIE BONIPOCHI 00ecneyeHus1 0€30MacCHOCTH

K paboram Ha npou3BOJCTBEHHBIX OOBEKTAaX JOIMYCKAIOTCS JIMLA HE MOJIOXKE
18 ner, He uMeromIMe MEAUIIMHCKUX MPOTHBOINOKA3aHUN sl pabOThl B YCIOBHUSX
Kpaitnero CeBepa 1 ¢ y4eTOM BpEAHBIX M OMACHBIX MPOU3BOJCTBEHHBIX (PaKTOPOB,
IpOIIEIINEe COOTBETCTBYIOIEE OOydeHHE, MHCTPYKTaXX M MPOBEPKY 3HAHHUM IO
0e30IMacCHOMY BEJICHHUIO padoT.

[Tpu paGoTe B yclOBUAX KpalHETO ceBepa, WM PernoHax MpHUOIMKEHHBIM K
YCIIOBUSIM KpalHEro ceBepa, K pa3Mepy 3apad0THOM IUIaThl MepcoHaa J00aBIsSIOTCS
TaK ke ornpenenéHupie KO3QPHUIMEHTHI, COTIACHO CTaThsIM TPYI0BOro Kojaekca 316.
palioHHbli KO3(pduHeHT K 3apaboTHOW 1uiate U 317. mpoleHTHas HagdaBKa K
3apa0OTHOM MIaTe, TaK >K€ MPEIOCTABICHUS €KEroJHOTO JOMOJHUTEIBHOIO
OIJIAYMBAEMOI0 OTIYCKAa, COTJIACHO cTaThe 321.

Pabouast cMeHa 3a myJIbTOM yrpaBiieHUs: cocTaBiisgeT 12 yacoB. KonTposs Hax
paboToii 000pyI0BaHUS JOJKEH MTPOUCXOAUTH BCEI/a, TO €CTh pabOThl IPOBOJSATCA B
JIBE€ CMEHBI. 3anpenieH JOMycK K padoTe )KeHILUH U MOAPOCTKOB, TAKXKE COTPYITHUKOB,
HE MMEIOIUX Jonmyck K pabore. Kaxmomy omeparopy B 00s13aT€IbHOM MOpPSIKE

BbIAACTCA 2 KOMILJIEKTa CIICOOACIKIbI. OnepaTop MOKCT YCTPAHATD MCJIKUC HCIIOJIAAKH
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B paboTe yCTaHOBKHM, HO 3alpemiaeTcs AOMYCK K YCTPAHEHHUIO CEPhE3HBIX MOJIOMOK.
[Tpu oOHapyKEHUM TAaKOBBIX HE3aMEIUTEILHO COOOIIUTH CMEHHOMY WHXKEHEpPY U
BBI3BaTh Opurany peMoHTHHKOB.[30]

PaGouass 30Ha omeparopa mnpexacTaBiIser co0OH KyCTOBYIO IUIOLIAKY,
PAcIONIOKEHHYI0 Ha ONpeNesIEHHOM YIaJeHHH OT OCHOBHOTO MecTa NpeObIBaHMS.
KycroBas momaaka o0opyaoBana 6JI0KOM yIIpaBieHHS MOTPY>KHOTO 000pyI0BaHUs,
ABTOMATHYECKOW TPYNIIOBOW 3aMEPHOM YCTAaHOBKOHM, a TaKXe CeThb0 (POHTAHHBIX
apMaTyp CO CHCIHMaJbHO YCTAHOBJICHHBIMU IUIONIAJKAMHU JUIs  YA00OCTBa W
0€301aCHOCTH BBITOJIHEHUS OTIEPATOPOM HEOOXOIMMBIX TEXHOJIOTHUECKUX OTIEPaIni,
COrJJTaCHO HOPMaM  TEXHOJIOTUYECKOTO TPOCKTUPOBAaHUS OOBEKTOB  cOopa,
TPaHCIIOPTUPOBKH, TOATOTOBKM HE(TH, raza W BOJAbl HE(TAHBIX, Ta30BBIX H

HePTEra30KOHICHCATHBIX MECTOPOKACHU [6].
5.2 IlpousBoacTBEeHHASA 0€30MIACHOCTD

PaccMoTpyM OCHOBHBIE Hamboliee BEpPOATHBIE BpPEIHbIE M  OMNacHbIC
POU3BOJICTBEHHBIE ()aKTOPBI HA PabOYMX MECTaX, KOTOPblE MOTYT UMETh MECTO MPHU

BBITIOJTHEHUH JIAHHBIX BUJIOB padoT, Mpe/ICTaBICHHBIX B Tabnuie 13.

Tabnuua 13 — OcHOBHBIE 3JIEMEHTHI MPOU3BOJICTBEHHOTO Tpoiiecca, (popmMupyrome

OTacHbIC U BpeAHbIE (DAKTOPHI

DaKTOpHbI
HaumenoBanue pador Hopmaruenbie
(TOCT 12.0.003-2015) AOICYMEHTLI
1. ITogaua MeTaHona B 1. HeynoBnerBopuTenbHbIe
BO3MOXKHbBIE MECTA METEOPOJOTUYECKHE YCIOBUS CCBTI'OCT 12.1.005-88.
o0pa3oBaHHUs KJIUMaTa Ha OTKPBITOM BO3yXe
THJIPaTHON MPOOKH Ha 2. [Ipou3BoCcTBEHHBIE
IIPOMBICIIE; ¢bakTopsl, 0bIaa0IIKe
2. PaGora ¢ mammHamMu CBONCTBaMH XUMHUYECKOTO I'OCT 12.1.007-76.
1 ME€XaHU3MaMH; BO3JICUCTBUS HA OPraHU3M
3. YcraHoBKa U CHITHE paboTaOIIETo YeT0BEKa
3aryIylex. 3. OTcyTCTBHE WU HEAOCTATOK
Heo6xg])1HMor0 HCKYCCTBCHHOTI'O CI1 52.13330.2016;
— CHullI 23-05-95
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[Tponomxenne Tadbauubl 13

4. ToBeIIeHHAS
3ara3oBaHHOCTbH paboueit
30HBI

OCT 51.140-86

5. OnacHOCTh OpPaXKEHUSI

AIEKTPUICCKHM TOKOM 'OCT 12.1.009-2017
6.0kcrutyaTanus

00opynoBaHUsl, padOTAIOIINX 16 03-576-03

T10JT aBJICHUEM

7. I10:xapoB3pBIBOONIACHOCTD TOCT P 12.3.047-2012

5.3 AHajqu3 BpeIHbIX NPOU3BOJACTBEHHBIX (PAKTOPOB M 000CHOBaHHE
MEpPONPUATHI M0 UX YCTPAHEHUIO (IPOU3BOACTBEHHAS CAHUTAPUS)
5.3.1 IIpou3BoacTBeHHble (akTopbl, 00JaJa0NIHEe CBOMCTBAMH

XMMHYECKOro BO3/1eiiCTBUSI HA OpraHM3M paﬁoTammero YeJI0BEKa

JIJisi IpeoTBpaIlleHNsT Ta30THAPATHBIX MPOOOK Ha HEPTEra3oKOHACHCATHBIX
MECTOPOXKJACHUSAX HCIOJIB3YeTCSI METaHOJ, KOTOPBIH MpeACTaBiIsSeT OOJbBIIYIO
OMACHOCTb MPOU3BOCTBA JIJIs1 00CTYKUBAIOIIETO MepCcoHaNa U HaceJaeHusl. MeTtaHo -
CWIBHBIM ]I, ACHUCTBYIONIMI Ha HEPBHYIO M COCYAMCTYIO CHCTEMBI, CIH3UCTYIO
000J104YKy JbIXaTeIbHBIX MyTeil. OTpaBieHre MPU MpHEME BHYTPb U MPHU BIbIXaHUU
napoB. HeOGomnbmioe xomuyecTBO MeTanoia (mo 10-15r) mpuBOIUT K TSDKEIBIM
orpaBnenusam. [IJIK nns manHoro BemecTBa ykaszana B Tabnuie 14. Ilpu pabdore c
METaHOJIOM HE0O0XO0IUMO COOJII0/IaTh TPeOOBaHUSI TEXHUKH OE30MacHOCTH COTJIACHO
I'OCT 12.1.007-76 [21].

CpencTBa HWHAMBUAYAJIBHOM 3allUTHI IS TPEAOTBPAIEHUS OTPABIICHUS
METAHOJIOM: TTPOTHBOTA3 ¢ KOPOOKOM Mapku A, pe3WHOBBIE CATIOTH U TIEPUYATKH.

[TponuThIit IpU aBapusAX WU JPYTUX CIydasX METAHOJ CMBIBACTCS OOJIBIITAM
KOJIMYECTBOM BOJABI, HO HE MeHee 2-x 00beMoB. DaHIEBbIC COCAMHCHHUS Ha

TpyOOIIPOBOJaX METAHOJIA OKOXKYIIUBAIOTCSA U INIOMOUPYIOTCSL.
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5.3.2 HeynpoBJieTBOpUTEIbHbIE METEOPOJOTHYECKHIE YCJIOBUSA KJIMMATA HA

OTKPBITOM BO3JyXe

Hopwmbl niponsBoacTBeHHOro MukKpokinmara ycraHoBieHsl B CCBT T'OCT
12.1.005-88. OHu emuHbl JJIs1 BCEX IPOM3BOJCTB M BCEX KIMMATHYECKUX 30H C
HEKOTOPBIMU HE3HAYUTEIbHBIMH OTCTYIUICHUIMH [31].

B 31X HOpMax OTAEIPHO HOPMUPYETCS KaKIbIi KOMITIOHEHT MUKPOKJINMATa B
pabodeil 30HE MPOM3BOACTBEHHOTO IIOMEIIECHUS: TEeMIleparypa, OTHOCHUTEIbHAs
BJIQYKHOCTb, CKOPOCTH JIBUKEHHUSI BO3[yXa B 3aBUCHMOCTH OT CIIOCOOHOCTH OpraHu3Ma
YelloBeKa K aKKJIMMaTH3allid B pa3sHOE BpeMs ToJla, XapakTepa OJCKIbI,
WHTCHCUBHOCTH IPOU3BOJIUMOMN pabOTHI M XapakTepa TEIIOBBIICICHUNM B paboueM

IIOMCIICHHNH.
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Tabnuna 14 — XapakTepucTUKH TOKapO-, B3PHIBOOMACHBIX M TOKCUYECKUX CBOMCTB CHIPBS, MOIYIPOIYKTOB, TOTOBOU

IPOAYKIMH U OTXOI0B IIPOU3BOACTBA [6]

HanMeHoBaHue Temmnepartypa, °C Konnenrpan K
ChIpbA, 2 = HOHHDIE XapakTepuCcTHKAa TOKCHYHOCTH BelleCTB B
MOJIYTIPOIYKTOB, v = = 5 ,'I npeJebl, (BO311€elicTBHSI HA OPTAaHU3M YeJI0BEKA) BO3/IyXe
roToBOii £ 5 % S % 06. paboueii
NPOLYKIHH =g | gd = b 2 30HBI
~ ~N = = =
§ § E S : g g E = Z TrocCT
FEEIE8 |5 | EE iR | me [mem a8li2),
s 28 | & | & =8| [12]),
MI/M
I'a3 nmpupoaHbIi laz 4 -191 537 5 15 | JHeiictByer yaymaroiie MpH HE3HAYUTETBHOM, 300
Menee 18%, conepxkanuu O2 B BO3yXe€.
BrI3bIBaeT paccTpoiicTBO HEPBHOW CHCTEMBI
JIC) N Kunaxoc 3 123 133 - 380 1.05 | 22.07 | Ilpu npueme BHYTPS - 1. Bo3MOKHBI 10
Th 203 XPOHHYECKUCOTPABIICHHUS ITPU BJIBIXaHUU N1APOB
MertaHon JIBX 3 6 440 6 34 | CunbHBIi 5111, JEUCTBYET HA HEPBHYIO H 5
COCY/IMCTYIO CHCTEMBI, CITU3UCTYIO 000JI0UKY
JbIXaTeIbHBIX yTel. OTpaBieHne pu npremMe
BHYTPb U TIPH BIIbIXaHUH MApPOB.
Konziencar raza JIBXK 4 <-40 287 14 7.7 | JleWCTBYET Ha LIEHTPAIBHYIO HEPBHYIO cucTeMy. [1pu 300
JUTUTEJIbHOM BJIBIXaHUHU TAPOB B KOHIICHTPAIUSIX
3HauuTeNpHO npeBbimatomux 11K, nogsnsercs
T'OJIOBOKPYKEHHE, TOIIHOTA, TOJIOBHAS OOJIb
c11a00CTh,a TIPH 3HAUYUTEIBHBIX KOHIIEHTPALUIX
MOKET HACTYITUTHOTPaBICHUE. MOXKET BbI3BaTh
3a00JICBaHUS: ACPMATHUT UIK3EMY.
Kepocuu JIBXX 4 28 25 - 230 1.8 8 KepocuH sBisieTcst MajgoonacHbIM MpoaykTom. B 300
105 MOMETICHUSX JUIS XpaHEHUS KEPOCHHA He
JIOIYCKAaeTCSIXPAaHUTh KHCIIOTHI, 0aJUIOHBI C
KUCJIOPOJIOM H JIPYTHE OKUCITHTEIIH.
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B paboueit 30ne mpousBoacTBeHHOro nomernieHus cormacao ['OCT 12.1.005-
88 MOTyT OBITH yCTAHOBJIEHBI ONTHUMAJbHBIE U JIOMYCTUMbIE MUKPOKIMMATUYECKUE
yciosus [20].

OnTumanbHble MUKPOKIMMATUYECKUE YCIIOBHUS YCTAHOBJIEHBI 1O KPUTEPHIM
ONTUMAJIBHOTO TEIJIOBOTO W (YHKIMOHAJIBHOIO COCTOSIHMS 4esioBeka. OHHU
o0ecreunBaloT o0UIee W JIOKaJbHOE OUIYLIEHUE TEIUIOBOIO0 KoM(opTa B TEUECHHE
pabodyeil cMEHBI TP MUHUMAIILHOM HAIPSKEHUH MEXaHU3MOB TEPMOPETYIISALINHN, HE
BBI3BIBAIOT OTKJIOHEHUH B COCTOSIHUM 3/I0POBbS, CO3JAI0T MPEAMOCHIIKH JIJIsl BEICOKOTO
YPOBHS pabOTOCIIOCOOHOCTH | SBIISIOTCS MPEANOYTUTETHHBIMU Ha pab0YMX MECTax.

OnTumanbHbIE TapaMeTpbl MHUKPOKIMMara Ha pabodymx MecTax JJIOJIKHBI
COOTBETCTBOBATh BEJIMYMHAM, IPHUBEIECHHBIM B Tabauue 15, NpUMEHUTENBHO K

BBIITOJIHCHHUIO pa60T Pa3JINYHBbIX KaTel“OpI/Iﬁ B XOJ'IOI[HI)II?I 1 TEIIbIN IMCPHUOAbI roaa.

Tabnuua 15 - OnTuManbHble BEIUMYMHBI MMOKa3aTelie MUKpPOKIMMaTa Ha pabodymux

MCCTaXx IMPOU3BOACTBCHHBIX HOMGHIGHHﬁ

Ckopocthb
Kareropus pa6or OTtHocuTenbHAA
Hepuon Temneparypa| Temmneparypa JBUKEHUSA
10 YPOBHSIM ° s o BJIA’KHOCTh
roga Bo3ayxa, °C |moBepxHocreii,°C BO3/1yXa,
Hepro3arpar,Br Bo3ayxa, %0 /e
X 0JIOAHBIH Ia (10 139) 22 - 24 21-25 60 — 40 0,1
16 (140 - 174) 21-23 20-24 60 — 40 0,1
ITa (175 - 232) 19-21 18 - 22 60 — 40 0,2
116 (233 - 290) 17-19 16 - 20 60 — 40 0,2
I11 (6osee 290) 16 - 18 15-19 60 — 40 0,3
Tenubiit Ia (mo 139) 23-25 22 - 26 60 — 40 0,1
16 (140 - 174) 22 - 24 21-25 60 — 40 0,1
ITa (175 - 232) 20 - 22 19 -23 60 — 40 0,2
116 (233 - 290) 19-21 18 - 22 60 — 40 0,2
I11 (6osee 290) 18 - 20 17-21 60 — 40 0,3

I[OHyCTI/IMBIC BCJIMUMHBI MOKa3aTeJieu MHKPOKJIMMATa YCTAaHABJIIMBAIOTCA B
ClIy4dasx, Korjga 1o T€XHOJOIrH4CCKUM Tp€6OBaHI/I$IM, TCXHUYCCKHUM H 3KOHOMHWYCCKHU
000CHOBAHHBIM IIpUYXHaAM HC MOT'YT OBITH 0O€ECIIeYeHBI ONITUMAJILHBIC BEJIUYHHBI.

I[OHYCTI/IMBIC BEJIMYMHBI IIOKa3aTejeH MHUKPOKJINMATa Ha pa6oqnx MCCTax
JOJIKHBI COOTBCTCTBOBATDb 3HAUCHMAM, ITIPUBCACHHBIM B Ta6J'II/I]_I€ 3 IMPUMCHHUTCIIBHO K

BBIITOJIHCHHUIO pa60T Pa3JINYHBIX KaTel“OpI/Iﬁ B XOJ'IOI[HLII?I 1 TEILIBIN IMCPpHUOAbI roaa.
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[Tpu obecrieyeHNH JOMYCTUMBIX BETUYMH MUKPOKIIMMAaTa Ha pabo4Ynx MecTax:

- TIepernaj] TeMIepaTyphl BO3IyXa MO BBICOTE JAOKEH ObITh He Oonee 3° C;

- TIepemaj TeMIepaTyphl BO3lyXa MO0 TOPU30HTAIHM, a TAKXKE €€ U3MECHEHHS B
TE€YEHHE CMEHBI HE JIOJDKHBI TPEBBIIIATH:

o mipu Kateropusax padort la u 16 — 4° C;

o mipu kateropusax padort Ila u 116 — 5° C;

o mipu kateropuu padot III — 6° C.

B coorBercTtBum ¢ TpeboBanusamu cT. 221 TK Poccuiickoit ®denepannn Ha
paboTtax ¢ BpeaHbIMU M (WJIM) OMACHBIMH YCIOBHSIMH TPyJa, a Takke Ha padorax,
BBITIOJTHSIEMBIX B OCOOBIX TEMIIEPATYPHBIX YCIOBUSAX WM CBS3aHHBIX C 3arPSI3HEHHUEM,
paboTHUKaM O€cIIaTHO BBIIAIOTCA CepTU(UIMPOBAHHBIE CIleLUalbHAs OAEXKIa,

crienralibHas 00yBb U IPyTUe CPEACTBA WHIUBUIYAJTbHOM 3aIUTHI.
5.3.3 IloBbIlIEHHAS 3ara30BAHHOCTH Pado4eil 30HbI B IOMeEIeHUH

[Ipy MOATOTOBKE NPUPOJHOIO Ta3a K TPAHCIOPTHPOBKE JOJDKHBI OBITh
IPUHATH MEPBI TI0 TIPEIYIPEKICHUAIO 3arPsA3HCHHS paO0YNX MECT M 3ara30BaHHOCTH
BO3IYIIHOW cpeabl. J[JIs KOHTPOJIS 3ara30BaHHOCTH JOJDKHBI IMPOBOJMTHCS 3aMEpPhI
BO3JYIIHOM Cpelbl B MPOU3BOJCTBEHHBIX TIOMEIICHUSX, a TMpPU MOSBICHUU
3ara30BaHHOCTHU - TPUHUMATHCS MEPHI 110 €€ YCTPAHEHHUIO.

[Ipy KOHIEHTpAaLUK MapoB yrieBoaoponos ceeime 300 mr/m® (tabnuma 14)
paboThI TOKHBI OBITH MPUOCTAHOBIICHBI, JIFOJIA BHIBE/ICHBI U3 OMACHOW 30HBI.

Bo Bcex mpou3BOJACTBEHHBIX TMOMEIIEHUSAX YCTAHOBIEHBI MPUTOYHO-
BBITSIKHBIE CUCTEMbI BEHTWISIIIUU C MEXaHUYECKUM U €CTECTBEHHBIM MOOYKICHUEM.
B mpou3BOACTBEHHBIX OMEIIEHUAX, B KOTOPHIX BO3MOYKHO BHE3AIMTHOE MOCTYTICHHUE
OONBIIUX KOJWYECTB TOPIOYMX Ta30B, aBapwiiHas BEHTWISAIUS COBMECTHO C
OCHOBHBIMH CHCTEMaMH 00ECIICUNBaET JIOMOTHUTEIbHBIN Bo3ryxooomeH [29, 30].

JInst 3a1UThl OT BO3ACUCTBUS IPUPOJTHOTO rasa, JEMCTBYIOLIETO YAYIIAIOIIE B
OONBITUX KOHIICHTPAIMSIX, HCIOIB3YIOT CICAYIONINE WHANBUAYAJIbHBIE CpPECTBA
3aIIUThL: (PUIBTPYIOIIMIA MPOTHBOTra3 ¢ KopoOkoil Mapku AX unu B, uzonupyromue

nportuBorasbl Mmapku PKK-1 u KUII-7.
95



5.3.4 OrcyrcTBHEe HJIM HEIOCTATOK HE00X0AMMOr0 HMCKYCCTBEHHOIO

OCBCIIICHUA

Henocrarounoe ocBelnieHue BiuseT Ha (YHKIUOHUPOBAHUE 3PUTEIIHBHOIO
anmapara, TO €CThb OIpEIEsieT 3PUTENIbHYI0 pPabdOTOCIOCOOHOCTh, Ha TMCUXUKY
YEJIOBEKA, €ro 3MOIMOHAIBHOE COCTOSHUE, BBI3BIBAET YCTAJIOCTh LEHTPATBHOU
HEPBHOW CUCTEMBI, BO3HUKAIOLIEH B PE3YJIbTATE MPUIIATAEMBbIX YCHIIUM JJIsI OTO3HAHMS
YETKUX WA COMHHUTENBHBIX CUTHAJIOB.

st obecrieuenrss KOMGOPTHOTO OCBEIICHUSI pa3pabOTaHbl W BBITIOJHEHBI
CJIEYIONIME MEpPONpUSTHs: paboune MecTa OOBEKThI MOJAXOJbI K HUM, MPOXOJbI B
TEMHOE€ BpEMsI CYTOK OCBEIIECHbI, UCKYCCTBEHHOE OCBELICHHUE BBINOJIHAETCS B
COOTBETCTBUHM C TpPeOOBaHUSIMH TIPABWJI YCTPOWUCTBA DJIEKTPOYCTaHOBOK [IYD wu
CTPOUTENBHBIX HOPM U MIPABUJI, YPOBEHb OCBEIIIECHHOCTH pab04YMX MECT COOTBETCTBYET
OTpPAciIeBBIM HOPMaM TMPOEKTUPOBAHUS HCKYCCTBEHHOTO OCBEIICHUS O0BEKTOB. B
MPOU3BOJICTBEHHBIX IMOMEIICHUSIX MPEAyCMOTPEHO aBapUilHOE U HBaKyallMOHHOE
ocBeneHue. OCBEHIEHHOCTh MOMEIIECHHUST 00€CHeYNBACT ONTHUMAIIBHOE 3PUTEIIHHOE
BOCIIpUsATHE OO0BekTa paznuueHus. (OcBellleHre O00eclneunBaeT PaBHOMEPHOE
pacrpeiefieHue sIPKOCTU Ha paboveil MOBEPXHOCTU M OKPYXKAIOIIETO MPOCTPAHCTBA.
OcCBeIIeHHOCTh MOBEPXHOCTU MOCTOSIHHA, 0€3 myJibcaniuii. OCBETUTENIbHBIC YCTAHOBKH
JIOJITOBEUHbI M 0€30MacHbl. 3aMepbl YPOBHSI OCBEIICHHOCTH MPOBOJUTCS HE Pexe
OJIHOTO pa3a B Ioji, a TAKXkKe MOCJIe PEKOHCTPYKIIUU MTOMEIIEHUM U CUCTEM OCBEILICHUS
[29, 31].

OcBenieHue JOJDKHO —oOecneuuBaThesi  KOAI(PPUIIUEHTOM €CTECTBEHHOTO
ocBemieHuss He Hmxke 1,0 %. EcrecTBEeHHOE M HCKYCCTBEHHOE OCBEIICHHE B
noMmenieHusx pernamentupyercs Hopmamu CanlluH  2.2.1/2.1.1.2585-10 B
3aBUCUMOCTH OT XapakTepa 3puTeiIbHON padoThl. OCBEIIEHHOCTh Ha MOBEPXHOCTU
CTOJla B 30HE pa3MelieHuss pabdodero JokyMmMeHTa momkHa ObiTh 300-500 k.
OcsenieHue He JIOJDKHO JaBaTh OJUKH, SPKOCTh CBETAIIMXCS TMOBEPXHOCTEH HE

N0JDKHA OBITH 0otee 200 K/M?.
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Jia monnepkaHusi HOPMHPYEMBIX 3HAUYEHHUH OCBELICHHOCTH HEOOXOAMMO
CBOEBPEMEHHO NMPOBOAUTH YUCTKY CTEKOJ M CBETWIBHUKOB, 3AMEHY IEPETOPEBLINX

Jaamil.
5.3.5 OnacHoCTbh MOpPasKeHM s JIEKTPUIECKUM TOKOM

Bce mpoun3BoacTBEHHBIE TOMEILEHUS JOKHBI COOTBETCTBOBATH TPEOOBAaHUSIM
ANEKTPOOE30MaCHOCTH TIpH padote ¢ anekrpoycraHoBkamu mo 'OCT 12.1.009-2017
[22].

CormacHo mnpukasy Muntpyna Poccum ot 15.12.2020 N903m «O06
yTBepkaeHui [IpaBun mo oxpaHe TpyAa NpU 3KCIUIYaTAlMH 3JIEKTPOYCTaHOBOKY,
YCTAHOBJICHO 5 KBAIM(PHUKALMOHHBIX TPYNI MO 3JIEKTPOOE30MAaCHOCTH, KaxJas W3
KOTOPBIX TPEIYyCMATPUBAET COOTBETCTBYIOMIMI 00BEM TpeOOBaHUU B OTHOILIECHHUH
npodeccoHanbHbIX 3HAHUMU, cTaxa paboThl B ANEKTPOYCTAHOBKAX M MPAKTHUYECKHUX
HaBBIKOB.

Jist TOoro 4toOBl HCKIIOYUTH BO3MOXHOCTH MOPAKEHUS DJIEKTPUUYECKUM
TokoM, Ha YKIII' mpumeHstOTCS pa3inyHble TEXHUYECKUE CIOCOObI M CpeIcTBa
3alIMTHI: 3AIIMTHOE 3a3€MJICHHE, 3alIUTHOE 3aHyJIEHHE, W3OJSLHUI0 MPOBOJIHHUKOB,
TOKOBEYIIHUE€ CETH pacloyiaraloT Ha BBICOTE€ WJIM MPUMEHSIOT OTPaXKIACHHUS,
OJIOKMPOBKM, CHUTHAJIM3AIMIO, TOJIbIE DJEKTPONPOBOAA, IIMHOMPOBOMABI, IIUTHI
yIPaBJICHUS TOMEIIAIOT B CHEIUATbHBIC SIIUKH, TKa(bl UK 3aKPHIBAIOT CIUIONTHBIMU
WIM CETYATHIMU OTPaKICHUSIMH.

Jiisg  oOciayXuBaHUS ~ 3JEKTPOYCTAHOBOK  MPUMEHSIIOT  CIEAYIOLIUE
WHJVMBUAYAJIbHBIE CPEJICTBA 3aIlUThI: AUAJIEKTPUUYECKHE MEpPUYaTKH, OIEPATHUBHBIE
IITAHTH, U30JUPYIOIINE U U3MEPUTEIIbHBIE KIICIIU, UHCTPYMEHT C W30JUPYIOIIUMHU
PYKOATKAMHU W YKa3aTeldu  HANpsDKEHUs;,  JOMOJHUTENbHO  MPUMEHSIOTCS:
OUBJEKTpUuueckue ranomu  (OOTMHKHM), PE3UHOBBIE KOBPUKH, JIOPOXKKUA U
U30JIMPYIOIIKE MOJACTABKH.

JUist yMeHbIIEHUS ONACHOCTH MOPAXEHUS »3JIEKTPUYECKUM TOKOM MpHU

HCITIOJIB30BAHUN PYYHOI'O DJICKTPOMHCTPYMCHTA, IICPCHOCHBIX CBCTHJILHUKOB W JIAMII
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IPUMEHSETCS NOHM)KEHHOE HamnpspkeHue - 12 wim 42 B. McroyHmkamum masioro
HaNPSOKEHUS CIIY)KaT aKKyMYJIATOPHI MJIM TOHKKAIOITHE TPaHC(POPMATOPBHI.

JIng  3amuThl  OT  CTATMYECKOIO  DAJIEKTPUYECTBA  TEXHOJIOTMYECKOE
o0opyznoBaHne U TpyOONpoBOAbI 3a3eMJIEHBI. MAaKCHUMaJbHOE CONPOTUBIICHHE
KOHTYpa 3a3€MJICHHSI OT CTATHYECKOI0 deKTpuuecTBa He npesbimaet 100 Om.

Jliia ocnabiieHns reHepupOBaHUs 3apsa10B cTaTu4ecKoro aekrpudectsa JIBXX
U JApyrue AUDJIEKTPUYECKHE MaTepHalibl TPAHCIOPTUPYIOTCS MO TPyOOIpoBOJaM ¢
MaJbIMU CKOpOCTAMHU. OrpaHUYeHNs CKOPOCTU TPAHCIIOPTUPOBAHMS IPUHUMAIOTCS B
3aBUCUMOCTH OT CBOMCTB HUJKOCTH, TMaMETPa U JAJIMHBI TPyOOIPOBOIOB.

Jlns  mpenorBpamieHuss 00pa3oBaHMST M HAKOIUIGHUS  CTaTMYECKOIO
AJIEKTpUYECTBA OT MaJarolle cTpyu TpyObl 1JIs 3al0JHEHUS pe3epBYyapoB, EMKOCTEN
CIYILEHBI IOYTHU A0 JHA, 0] YPOBEHb UMEIOIIEHCS KUKOCTH.

[IpenycMoTpeHa 3ammTa TEXHOJOTHYECKMX YCTAaHOBOK IIPOM3BOJICTBEHHBIX
3IaHUM W COOPYXKEHUH OT DJIEKTPUYECKOM M DIIEKTPOMarHUTHOM MHAyKuuu. OT
IPSAMBIX yIAapOB MOJIHMM COOPYKEHUS 3alUIICHbl CIELHMAIBHO YCTAaHOBJICHHBIMHU

MOJIHUEOTBOJAAMHU.
5.3.6 Dkcutyaranus 000py10BaHusl, pad0TA KX MO/ JaABJICHUEM

OcCHOBHasi OMACHOCTb MPHU JKCIUTyaTallUM COCYAOB TOJ JaBJICHUEM -
BO3MOXHOCTh HMX pa3pyllieHus IOj JNEeWCTBHEM JaBlieHus paboueld cpenbl. [lpu
(bu3MUEeCKOM B3pBIBE SHEPTHS CXKATOM Cpeibl B TEUEHUE MAJIOTO MPOMEKYTKA BpEMEHU
peanuszyercsi B KHUHETHYECKYIO SHEPrUI0 OCKOJKOB pa3pylIEHHOro cocyda H
BO3JIYLIHYIO YAApHYIO BOJHY. [Ipy 3TOM OCKOJKH MOTYT pa3ieTaTrbcsi Ha HECKOJBKO
COTEH METPOB U IIPH COYJAPEHUH C TEXHOJOTHUYECKHUM O0OpYJ0BaAaHUEM, EMKOCTSIMU
BbI3BaTh HUX pa3pyIICHUE, MPUBOJSI K BO3MOMXKHOCTH BO3HUKHOBEHHUS B3PBIBOB H
MI0’KapOB U THOENH Jito1ei. MOITHOCTh (PU3UIECKUX B3PHIBOB COCYI0B BeCbMa BETUKA.
Hampumep, MOITHOCTH B3phIBa COCyZa BMECTUMOCTHIO 1M3, HaXOHSIIETOCs IO

JaBJICHHEM BO31yxa, paBHeiM 1 MIla, cocraBnser 13 MBT.
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HaunGonee yacTeiMu nmpu4rHAMH aBapuii U B3PHIBOB COCYOB, pabOTarONIuX
O/  JaBJICHUEM, SBISIIOTCSI  HECOOTBETCTBHE  KOHCTPYKUHUH  MaKCHMAaJbHO
JIOITyCTUMOMY JAaBJICHUIO U TEMIIEPATYPHOMY PEXKUMY, IIPEBBIIIEHUE JIaBICHUS CBEPX
NpeAeIbHOTO, MOTEePss MEXaHUYECKOW MPOUYHOCTU amnmnapara (KOppo3usi, BHYTPEHHHE
nedeKThl MeTaia, MECTHBIC TIEPErPEBhI), HECOOTIOEHUE YCTAHOBICHHOTO PEXXHMa
paboThl, OTCYTCTBUE HEOOXOAMMOr0 TEXHMUYECKOTO Ha/A30pa, OMIMOOYHBIE JEHCTBUS
00CITy>KHBAIOIIEro MepcoHala.

TpeboBanus 6€30MaCHOCTH, TPEABIBISAEMbIE K YCTPOUCTBY, U3TOTOBJICHUIO U
AKCIUTyaTalliu COCYJIOB, pabOoTaroluMX MOJ JAaBieHueM, omnpeneneHsl "llpaBunamu
yCTpoMcTBa U 0€30MacHOM SKCIUTyaTalliy COCY/10B, padoTaroniux mnoj nasienuem” 11b
03-576-03 [26]. K cocynam, Ha KOTOpBIE paCIPOCTPAHSIOTCS ATH MTPABHIIA, OTHOCITCS
cocy/bl, paboTaroIKe 110/ M30LITOUHEIM JaBiaeHreM cabinre 0,07 MIla (0,7 xrc/cm?);
0aJIOHBI, MpeaHa3HAYCHHBIE JJIS MEPEBO3KM W XPAHECHHS CXKATBIX, CKIDKCHHBIX U
pPacTBOPEHHBIX Ta30B moj AaBieHueM cBeiiie 0,07 Mlla, cocyasl, paboTaromue mnoj
JaBJI€HUEM BOJABI ¢ TemnepaTtypoil Bbimie 115°C wim  Japyrol >KMAKOCTH C
TeMIIepaTypou, MpEeBbIIIAIONICH TeMnepaTypy kunenus npu nasieauu 0,07 Mlla.

[IpaBuna ycraHaBIMBAaIOT cCHElUalIbHbIE TpeOOBaHMS O€30MACHOCTH K
KOHCTPYKIIMM M MaTepuaigaM COCYJIOB, K HM3TOTOBJICHHIO, MOHTaXy U PEMOHTY, K
apMmatype, KOHTPOJbHO-U3MEPHUTEIbHBIM MpUOOpaM U  IPEIOXpPaHUTEIHHBIM
YCTPOMCTBaM, K YCTAHOBKE, PErHUCTpPallMd U TEXHHUYECKOMY OCBHUJIETEIHCTBOBAHUIO
COCYJIOB, K COJICPIKAHUIO M 00CTy)KMBaHHUIO uX [26].

KoHcTpyKIus cocy10B JoJDKHA 0aTh HAACKHOM, oOecrneunBaTh 0€301aCHOCTh
IIPU SKCILTyaTallUK U MIPEyCMaTPUBATh BO3MOXKHOCTbh OCMOTPA, OYUCTKH, IPOMBIBKH,
IPOYBKH U PEMOHTA COCYA0B. Tak, COCY/Ibl C BHYyTPEHHUM guaMeTpom O6oiee 800 MM
JOJKHBI UMETH JIFOKH, a ¢ JuaMeTpoM MeHee 800 MM - JIFOUKU B MECTax, JOCTYITHBIX

I 00cykuBaHus [26].



5.3.7 Ilo:xkapo0e30nacHOCTb U B3PbIB00E30NMACHOCTD

Bce meponpustus mpoBoastcs cornmacho 'OCT P 12.3.047-2012 [24]. Ha
ra3oBOM MPOMBICIIE B3PbIBOONACEH MPUPOAHBINA Ta3, €ro KOHLEHTpalus B padoueit
30H€ HE JAO0KHA mpeBblmarh 15 %o06. (tabmuuma 14). Jlng B3pbIBOONACHBIX U
M0KAPOOIACHBIX LIEXOB, YYaCTKOB, 0OBEKTOB; UCXOJI U3 UX CINEUU(PHUKU, B KAUECTBE
Mep MOXapHOW 0€30MaCHOCTU MPUHAT MOPSIOK COAEPKAHUS TEPPUTOPHUH, 3AAHUN U
NOMEUIEHUH, B T.4. ’BAKYal[MOHHBIX TyTEN U BBIXOJI0B, OCYIIECTBIIAETCS MEPOIIPUSATHS
no 00ecrneuyeHnIo MOKapHOM Oe30MaCHOCTH MPHU MPOBEJECHUU TEXHOJIOTMYECKUX
IPOLIECCOB, IKCIUTyaTallid O0OpYAOBaHUS, MPOU3BOJCTBE IMOXKAPOOMACHBIX PabOT.
st KypeHus, TPUMEHEHHUS OTKPBITOTO OTHS M TPOBEIACHUS OTHEBBIX padoT
IPEeTyCMOTPEHBI CIIEIUATbHO 000PYI0BaHHBIE TUIOMIAIKH.

[IpenycmoTpeHo oO0yueHHe MepcoHana OOS3aHHOCTSIM U JEHCTBUSM IpU
II0XKape MpaBUJIaM BbI30BA IMOXKAPHOM OXPaHbI, MOPSAJNKY aBapUHMHOW OCTAaHOBKHU
TEXHOJIOTUYECKOT O o0opynoBaHus, OTKJIFOYEHUS BEHTWISIIUU u
AJIEKTPOOOOPYIOBAHUS, IIpaBHJIaM IIPUMEHEHHUS NEPBUYHBIX CpEencTB
NOKAPOTYILIEHNUs, OPSAAKY OCMOTPA U NPUBEICHHS B NI0Kap00OE30MacHOE COCTOSIHHUE
BCEX 3aKPEIUICHHBIX IIOMEIIEHUM M YCTaHOBOK. Il0 maHHBIM MeponmpusTHsIM
NEPUOANYECKH MPOBOJATCS MPAKTUYECKUE TPEHUPOBKH.

[Ipou3BoACTBEHHbIE W  CHYKEOHbIE  NOMELIEHHUS, TEXHOJOTHYECKOE
000pyJlOBaHHWE YKOMIUIEKTOBAHO HEOOXOJUMBIMH  IEPBUYHBIMH  CPEACTBAMU
N0’KapOTYILEHHSI COTJIACHO HOpMaM.

Ha BugHbIX MecTax HEOOXOAMMO pa3MellaTh CXEMbl 3BaKyallMd JIIOJEH B
Cllyyae moskapa, MHCTPYKUHWH, ONPEAENSIOIUE IeUCTBUS EpCoHaNa Mo 00eCeyeHuo
0e30macHo W OBICTPOM 2BaKyallMd, YCTPONCTBA CUCTEM OIOBEIIEHUS O MOXKape,
TaOJIMYKH C yKa3zaHueM Tenedona noxapHoit yactu 01 wm 112.

[TpoBeneHre MmoXkapoomacHbIX padboT (JIEKTPO- U ra3ocBapka, OEH30pe3Ka,
nasibHble pa0oThl, paboTa ¢ 3JIEKTPOMHCTPYMEHTOM U JIp.) Ha Ta30BBIX 00BEKTax

OCYHICCTBIIACTCA TOJIBKO ITOCJIC 0(1)OpMJ'I€HI/I}I Hapsaaa-A0IIyCKa Ha BBIIIOJIHCHUC pa60T
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MIOBBIIIEHHOM OrnacHOCTU. Kareropuu nomeneHnu 1o B3pbIBONOKAPHON U MOKAPHOU

OTIaCHOCTH TpejcTaBiieHa B Tabmmie 16.

Tabnuna 16 — Kareropuu nomenieHuit mo B3pbIBOMOKAPHOUN U MOXKAPHOU OMACHOCTH

MIPUJIOKEHNEM A.

Kareropus XapakTepucTHKA BelIeCTB U MATEPUAJIOB, HAXOAS LM XCH
MOMelleHUs (oOpamamMXxcsi) B NOMeleHuu
A ["oprouue ra3sspl, JIErKOBOCIIAMEHSIOIIKECS )KUJIKOCTH C TEMIIEpaTypoil
MOBBIINIEHHAS | BCHBIIKH He Oojee 28 °C B TaKOM KOJMYECTBE, YTO MOT'YT 00pa30BBIBAThH
B3pPbIBONOXAPO- | B3PHIBOOMACHBIE TAPOTa30BO3AYLIHbIE CMECH, ITPH BOCIIIAMEHEHUN KOTOPBIX
OIIACHOCTH pa3BUBAETCs pacueTHOE U30BITOYHOE JaBJIEHUE B3pbIBA B IIOMEIIEHHH,
npesbimatoniee S klla, u (Wan) BeniecTsa 1 MaTepUalIbl, CIOCOOHBIE
B3pPBIBATHCS M TOPETh MPU B3aUMOJICHCTBUH C BOAOH, KUCIOPOAOM BO3AyXa
WIH IPYT C APYTOM, B TAKOM KOJIMYECTBE, YTO Pacuye€THOE U30BITOYHOE
JIaBJICHUE B3pPbIBA B IIOMeLIeHUN ITpeBblaet S5 klla
b ["oprourie nbuK WK BOJIOKHA, JIETKOBOCILIAMEHSIOLTUECS KUIKOCTH C
B3PBIBOIIOXAPO- | TeMITepaTypoil BembImku 0osee 28 °C, roproyme )XUIKOCTH B TAKOM
OIIACHOCTH KOJINYECTBE, YTO MOT'YT 00pa30BBIBATH B3PHIBOONACHBIE MBIJICBO3LYIITHBIC HITH
MapOBO3IYIIHbIE CMECH, PU BOCINIAMEHEHUH KOTOPBIX pa3BUBAETCs
pacueTHoe N30BITOYHOE JaBIIEHUE B3phIBA B TOMEIIEHNUH, TIPEBbIIIAOIIEe 5
klla
B1-B4 ['oproune n TpyIHOTOpIOYME KUAKOCTH, TBEPABIE TOPIOYHE U TPYIHOTOPIOUNE
oapo- BEIIECTBA U MaTepUalbl (B TOM UMCIIE MBUIA U BOJIOKHA), BEIIECTBA U
OIIaCHOCTH MaTepHalbl, ClIOCOOHBIE TP B3aMMO/ICHCTBHH C BOJIOH, KUCIOPOIOM BO3IyXa
WM JIPYT C JPYTOM TOJBKO FOPETH, IPU YCIOBUH, YTO IOMELICHMUS, B
KOTOPBIX OHU HaxoAsTcs (00palarTcs), He OTHOCATCS K KaTteropuu A wiu b
r Heroproune BemecTBa 1 MaTepraisl B ropsi4eM, PaCKaJICHHOM WU
yMepeHHas pacruiaBieHHOM COCTOSTHUH, Ipoliecc 00pabOTKU KOTOPBIX COIPOBOXKIAETCS
M0KapOONAaCHOCTh | BBIACTICHHUEM JTyYUCTOTO TEIUIa, UCKP U MJIaMEeHH, U (HJIM) TOPIOYHeE Ta3bl,
KUJKOCTHU U TBEPJbIE BEIIECTBA, KOTOPBIE CKUTAIOTCS MU YTUIU3UPYIOTCS B
Ka4yecTBE TOILIMBA
i Heroprouune BemiecTBa 1 Matepuaibl B XOJIOAHOM COCTOSTHUU
HOHM)KEHHAs
110’KapOONACHOCTh
[Tpumeuanus

1 MeTtoapl OIIPCACIICHUA KaTel"OpI/Iﬁ IMOMEIICHUH Aub YCTaHABJIMBAIOTCA B COOTBCTCTBHU C

2 OtHecenue noMenenus k kareropuu B1, B2, B3 unu B4 ocymiecTBisercs B 3aBUCUMOCTH
OT KOJIMYECTBA M CIIO0CO0a pa3MeleHus TOKapHOH HArpy3Ku B YKa3aHHOM MTOMEIIEHUU U €T0
00BEMHO-TUTAHUPOBOYHBIX XapPAKTEPUCTHK, a TAKIKE OT IMOKAPOOMIACHBIX CBOWCTB BEIIECTB H
MaTepUaJiOB, COCTABJISIONIMX MOKAPHYIO HArpy3Ky. Pa3aenenue noMmenenuii Ha kateropuu B1-
B4 pernaMeHTupyeTcsi OJ0KEHUSIMU B COOTBETCTBUU C IpHIIOkKeHUEM b.
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Ha VKIII' HapyxHO€ mNOXapOTyLIEHUWE BCEX 3JaHUA WU COOPYKECHUU
OCYILIECTBIISIETCA OT KOJIBLIEBOW CETH HAJA3€MHOr0 BOAONPOBOAA AuaMeTpoM 250 MM
yepe3 HezaMep3arollye MOXKapHbIe TUIPAHTHI, YCTAHOBJIECHHBIE TAK)KE HA/I3€MHO.

Buaytpennee noxkapoTyiieHue, KpoMe aBTOMaTUYECKOT0, OCYIIECTBIISAECTCS U3
BHYTPEHHETO MPOTUBOIOXKAPHOTO BOJOBO/IA, YEPE3 YCTAHOBJIECHHBIE HA HEM KpaHHI,
KOJIMYECTBO KOTOPBIX COOTBETCTBYET MapameTpam MOMEIICHUH.

[Ipy BO3HUKHOBEHUHU TOXKapa, KPOME IIEHTPATMU30BAHHOTO OTKIIOYCHUS
BEHTWISIITUOHHBIX CHUCTEM, NPEAYCMOTPEHA WX aBTOMaTudeckas OJOKUpPOBKa, 3a
HCKIIFOYEHUEM BEHTWISIMOHHBIX CHCTEM OOCIYXHBAIOUIMX TamMOyp IUIIO3bI, Ha
KaHAJIM3aIMOHHBIX CETAX MPOMCTOKA YCTAaHOBJICHBI THAPO3aTBOPHI.

Bce 3manust mperycMOTPEHbI TPETEN CTeNeHU OTHECTOMKOCTH coryiacHo CHull
21-01-97. B 3maHusX C MOMEIICHUSIMU KAaTETOPUU «A» MPETyCMOTPEHBI HapY KHbIC
JIETKO cOpachIBaeMble KOHCTPYKIIMH, IIOMIAh KOTOPBIX cocTaBsieT He MeHee 0,05 m?
Ha 1 M® 00beMa B3pEIBOOIIACHOTO TIOMEILCHHS.

B 1mpou3BOJICTBEHHBIX MOMELIECHUSIX, B KAYECTBE CPEACTB MOKAPOTYUIEHUU
INPUMEHSIOTCS: BOJA, YIVIEKUCIBIN Ta3, TOPOUIOK B COOTBETCTBUU C TEXHUYECKUMHU

TPEOOBAHHUAMHU U TEXHUKO-I3KOHOMHUYECKUMHU 00OCHOBAHUSIMH.
5.4 Dkosornueckast 0€30MaACHOCTH

Oco0oe oTpulatesbHOE BO3JEHCTBUE HA IPUPOJHBIE PECYPChl U KOMITIOHEHTHI
OKpY>Kalolllel cpeibl OKa3bIBAIOT BpEAHbIE (PAKTOPHI, IPeCTaBIeHHbIE B Ta0nuie 17,

A TaKKC OIIMCaHbl OCHOBHBIC ITIPUPOJOOXPAHHBIC MCPOIIPUATHUA.

Tabnuua 17 — BpenHbie BO3ACMCTBUS Ha OKPYIKAIONIYIO CPEAY U MPUPOIOOXPAHHBIC

MCPOIIPUATHA IIPHU SKCILTyaTallku CUCTCM IIOJa49Y XUMHNYCCKUX BCIUICCTB

IIpupoanbie pecypcol u
KOMIIOHEHTBI OKPY KAIOIIeit Bpeanbie Bo3aeiicTBus Ilpuponooxpannbie
cpebl MeponpusiTUsi
o Br10pocs! IpogyKTOB TmareapHBI KOHTPOJIB 3a
ATMochepHBIi BO3yX p poiy m P
CropaHus IPUPOTHOTO Ta3a 00opyI0BaHUEM
. 3arpsiHEeHUE [ToaroToBKa MPOMBIIUICHHBIX
Bopa u BogubIil 00bEKT
MIPOMBINICHHBIMHA CTOKAMH CTOKOB
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[Tponomxkenue Tabauupl 17

3ar PA3SHCHUC OBITOBBIMH
CTOKaMH

Co31aHbI OUYUCTHEIE
COOPYXKEHHUS 7151 OBITOBBIX
CTOKOB (KaHAIM3allUOHHbIE

YCTPOWCTBA)

3eMJIsl ¥ 3€MENIbHBIE PECYPCHI

38.Fp513HCHI/IC II0YBbI
XHUMHUYCCKHMMH BC€IICCTBaAMU

OtmpaBieHue 0TX0/10B HA
HOJIMTOH I UX JalbHEHIIen
YTUJIU3AIUH.

3acopeHue mouBbI

OTXO)IBI IpOU3BOJACTBA

IMPOU3BOJACTBCHHBIMHA U
OBITOBBIMU oTXO0AaMu

HANPABIISIOTCS HA
nepepadoTKy H
00e3BpeKMBaHUE.

5.4.1 MeponpusiTusi o oxpaHe arMoc(epHOro Bo3ayxa

AtMocdepHbiii Bo3ayx B paiione HI'KM 3arpssusiercss riaBHbIM 00pa3om
TaKUMU BpEIHBIMU BEIIECTBAMU KAK OKHUCh YIVIEPOJAa M OKHUCIBI a30Ta,
COACPKAIIMMUCA B IPOAYKTaxX CrOpaHHs IPUPOAHOIO rasa, HMCIOJIB3YEeMOIO I
COOCTBEHHBIX HYXJ C LEJIbI0 MOJIYYEHHUS TEIUIOBOM M DIIEKTPUYECKOW HHEPIUH,
SHEPruM AJi padoThl Ta30MepeKauNBAIOIINX arperaToB KOMIIPECCOPHBIX CTAHIIUM; 115
C)KMTaHUSl 3arpsi3HEHHBIX MPOMBICIOBBIX CTOKOB Ha TOPU3OHTAIbHBIX (PaKeIbHbBIX
yctaHoBkax (I'®Y).

Oxuch yriepoja U OKHCIbI a30Ta BbIOPAchIBAIOTCS B arMoc(epy TaKkxKe C
OPOAYKTaMHM C)KUTaHUSl MPUPOAHOrO raza Mpu MpoJayBKe MUIe¢oB, oTpaboTke
CKBaXKUH.

CrenyoumM MO 3HAYUMOCTH HCTOYHUKOM 3arpsi3HEHUsT aTMoc(hepHOro
BO3JyXa SIBJISIIOTCS BBIOPOCHI AaBTOTPAHCIOPTA, OTPAOOTAHHBIE BBIXJIONHBIE Ta3bI
KOTOPBIX COJEPKAT B CBOEM COCTABE OKUCH YIVIEPOA, OKUCIIBI a30Ta, YIJIEBOAOPOIbI
U IpyTue BpeaHbie BemecTna [27].

B nemsx obecrieueHust coiepaHus BPEIHBIX BEIIECTB B MPU3EMHOM CIIOE
aTMocepbl B KOJMYECTBAX, HE MPEBBILAIIINX HUX MOPEIeIbHO-I0MYCTUMYIO
KOHILEHTPAMI0O B BO3JAYyXE, MO KAXKJIOMY CTAllMOHAPHOMY HCTOYHHKY BBIOPOCOB

pacueTHBIM MyTeM (C YUETOM pacCEUBaHMs) ONpPeeIeHbl MAaKCUMAJIbHbIC BEITUYMHBI

npenenbHo nomycTuMbix Beiopocos (I1IB).
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OcuoBubIe Meporpusitus, mpoBoaumbie B OO0 "T"aznpom no6wraa AMOypr" mo
IPEeayNpeKICHUIO 3arpsi3HeHNs aTMOC(EPHOT0 BO3AyXa BKIIIOYAIOT U CeOsI:

®  KOHTPOJIb BBIXJIOMHBIX T'a30B aBTOTPAHCIIOPTA HA ABIMHOCTh, COACPIKAHUE
OKHCH YIJIEpOJa C LEJbI0 MOCIENYIOWENH PEeryJIupoBKUA ABUTATENICH ISl CHUKEHUS
KOHIICHTPAIIMU BPEHBIX BEIIECTB B BRIOPOCAX 10 HOPMATUBHBIX BEJIMUUH;

®  KOHTPOJb JBIMOBBIX Ta30B KOTEIbHBIX, TEXHOJOTMYECKUX IE€Ue Hu
JIPYTUX CTAIlMOHAPHBIX HCTOYHMKOB BBHIOPOCOB HAa COJAEp’KaHHE OKHCH YIiepoja,
OKHUCJIOB a30Ta JUIsl YCTAHOBJICHUSI ONTUMAIBHBIX PEKUMOB CKUTAHUS TPUPOIAHOIO
ra3a u YMEHbIICHHS KOHIICHTPAIMK YKa3aHHBIX BPEIHBIX BEIIECTB;

e  VYTWIM3ALMIO [POMCTOKOB IIyT€M 3aKaukd HUX B MOIJIOUIAOIINE

TOPU30HTBI BMECTO CHKUTAHUSI C IPUPOAHBIM ra3om Ha [DY.
5.4.2 MeponpusiTusi 10 0XpaHe BOJAHbIX 00bEKTOB

K OCHOBHBIM MCTOYHMKaM 3arps3HEHUsS] BOJOEMOB OTHOCSTCS HEOUUILCHHbBIC
X035IUCTBEHHO-OBITOBBIE CTOKH, MTPOMCTOKH, 00Opasyromuecs Mpu 100bYe U MOATo-
TOBKE MPUPOJIHOTO ra3a, CoAepKalue METaHOJI, TUITUICHTIIUKOIb, He(PTEPOTYKTHI,
KOMITOHEHTHI [1JIACTOBOM BOJIbI, @ TAKKE JIMBHEBBIE CTOKH, 3arpsI3HEHHBIE BPEAHBIMU
BEIIECTBAMHU, HAXOIAIMIUMHUCS B aTMOC(EPHOM BO3TyX€ U MTOYBE.

B cBsa3u ¢ orpanmdyeHHoil crnocoOHOCThIO BojgoeMoB Kpaiinero CeBepa K
CaMOOYMIIICHUIO, OOYCJIOBICHHOM HU3KUMHU TEeMIEpaTypaMH M KOPOTKHUM JIETOM,
NPaKTUYECKA BCE XO3SUCTBEHHO-OBITOBBIE CTOKM B KOMIAHUM TMOABEPraroTCs
OMOJIOTUYECKOW OYHUCTKE JO0 HOPMATUBHBIX TPEOOBAaHMU HAa KaHAJIU3AIUOHHO-
ouncTHeIX coopyxeHusax (KOCax). IIpombluieHHBIE CTOKH, COJEpKaliue
3HAYUTEIbHBIC KOJIMUECTBA 3arPsI3HSIONINX BEIIECTB, HE MOIaoImuxcs 3PpheKTuBHON
OUYHCTKE, YTWIU3UPYIOTCSA 3aKa4yKOW B IJIACT, @ B aBAPUUHBIX CIIydasix C)KUTArOTCS Ha
TOPU30HTATBHBIX (PaKeIbHBIX YCTAHOBKAX.

D¢ dexTuBHOCT, OUYMCTKM CcTO4HOM Bojabl Ha KOCax mOCTOSIHHO
KOHTponupyeTcs: padorHukamu TexHosnormdeckod (IIXBJI) u BemomMcTBeHHOM

naboparopuu oxpanbl okpyxatoteit cpensl (HUJI OOCullC Ynpasnenus HUIIP)
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Perynspaomy kouTpomto mojBepraercss Boga OOCKOW TyObl, SBIISIOIICHCS

UCTOYHUKOM MUTHEBOI0 BOJIOCHAOKEHUSI 0OBEKTOB KOMITAaHUM.
5.4.3 MeponpusiTusi 10 oOXpaHe JUTOCpepbl

[TouBsl B ycnoBusx Kpaiinero CeBepa crocoOHBI B 3HAUUTEIHLHON CTENEHU
AKKyMYyJIHPOBAaTh  3arpsi3HSIONIME  BEIIECTBA, UYTO BEOET K  3arpsA3HEHUIO
IOBEPXHOCTHBIX BOJ M NPEJCTABISIET CEPHE3HYIO YIpo3y 3arpsA3HEHUs MPUPOIHBIX
BOJI0eMOB. Tak, Hampumep, YIJIEBOJAOPOJHBIC 3arpsi3HUTENM (HEeDTEenpOAYKTHI) -
CTOWKHE XHMUYECKHE COEIUHEHUs, CIIOCOOHBIE JIJIUTEILHOE BPEMs COXPAHSATHCS B
paznuMYHBIX TNPUPOJHBIX cpenax. BoccraHoBIEHME PACTUTENBHOTO IOKPOBA
(OuoreHo3a) Ha HAPYHIEHHBIX TIPH  OOYCTPOMCTBE MECTOPOKIACHUA 3EMIISX,
€CTECTBEHHBIM ITyTEM ITPOUCXOINUT JIUTEIbHOE BpeMs - B TeueHue 90-100 ner.

C wenpr0 MpeAOTBpaICHUS 3arpsA3HEHUS IMOYB KOMIIAHUS OCYIIECTBIISIET
CHEAYIOLIE MEPONIPUATHSA:

®  [UIAHOMEPHO MPOBOJAUT OHMOJOTHYECKYIO PEKYJIbTHUBALMIO HAPYIIEHHBIX
3eMellb T0OCEBOM, crenuaibHo pazpadborannoil ;s yenosuit HI'KM, yHuBepcanbHo
TPaBOCMECH;

®  3aXOPOHEHME TBEPABIX OBITOBBIX OTXOAOB, YTHJIM3AlLlUs CTPOUTEIBHBIX
OTXOJ0B IPOU3BOJUTCS Ha CHELUAIBHBIX IMOJIUIOHAX; CKIAJAUPOBAHNE METAIONIOMa
Ha OTJIEJIbHO OTBEJIEHHBIX IUIOIIAIKAX;

e  XpaHEHue roproyYe-CMa30YHbIX MaTepHaoB, MeTaHoJa,
JTUATUIICHTJIMKOMIS TPOU3BOJIUTCA B €MKOCTSIX, YCTAHOBJIEHHBIX HA OETOHUPOBAHHBIX
TUTOMIAKAX C HAICKHON THIPOU3OIIAINEH 1 0OBATIOBKOW;

®  [EpPEIBWKEHUE IO TYHJPE TSDKEJIONM TEXHUKH pa3peliaeTcs TOJBKO B
3UMHEN Tepuoj; BeAoMCTBeHHoOM mnaboparopueinn npeanpusitus (HUJI OOCullC)
IUTAHOMEPHO TMPOU3BOAMUTCS KOHTPOJIb DKOJOTMYECKOIO0 COCTOSHUSI TEPPUTOPUU
IIPOMBICIIA, IPOM3OHBI, KUJIBIX ITOCEIKOB.

Komrmneke mepornpusiTuid, HampaBlIe€HHBIX Ha oOecredeHue Oe30MacHOCTH
AKOJIOTUYHOCTH IPOU3BOJCTBEHHBIX IIPOLIECCOB, IPUMEHSEMBIX B KOMIIAHUH,
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TOCTAaTOYHO d(deKkTuBeH I HaAeKHON sKciyatanuun o0bekToB YKIIIT u

IPaMOTHOTO IPOBEJEHUS padOT MO NMPEIOTBPALIECHUIO U JIMKBUIALUU THIPATOB.
5.5 be3onacHOCTDb B Ype3BbIYANHBIX CHTYALUAX

B SImano-HeHeukom aBTOHOMHOM OKpYre XapakTEpHbl —CIEAYIOLIUE
Ype3BbIYAlHbIE CUTYaIINH:

—  TPUPOIHOTO XapakKTepa: MaBOJKOBHIE HABOIHEHUS, JICCHBIE W TOP(sHBIC
M0>Kapbl, CUIIbHBIE MOPO3bl, METEIU U CHEXHBIE 3aHOCHI.

—  TEXHOTEHHOIO0  Xapakrepa: MoXKapbl,  B3PbIBbI, OTKJIIOUCHHE
AJIEKTPOIHEPIUH, aBapuu C BBIOPOCOM (yIrpo30il BBIOpPOCA) aBapUtHO- XUMUUYECKHU
OTaCHBIX BEIIECTB.

Ha razoBomM mpomebiciie BellKa yrpo3a BeIOpoca roprovero MpupoIHOro rasza
BCJICJICTBME  HEUCIPABHOCTH  MPUMEHSEMOro  O0OpYJIOBaHMS,  MPUMEHEHUS
HEMpPaBWIbHBIX U OMACHBIX MPUEMOB PabOThI, HEYJAOBIECTBOPUTEIHHOU MOCTAHOBKU
oOy4eHUs] M HWHCTpPYKTaka pabO4yuX, HE HCIOJIb30BAaHUS 3AIIUTHBIX CPEACTB U
MPUCTIOCOOJICHHUH TTO TEXHUKE 0€30MaCHOCTH, YTO MOXET MPUBECTU K BO3TOPAHUIO U,
BIIOCJIEJICTBHH, K B3PbIBY.

B cBsi3u ¢ 3TUM HEOOXOAMMO KaTerOpUYECKH 3amlpeliarb KypeHHue B
IIPOM3BOACTBEHHBIX MOMENIEHUAX U Ha Teppuropun Y KIII'; mpon3BoaCTBO OrHEBBIX
paboT JomycKarh TOJBKO MO CHEIUAIbHOMY IHMCBMEHHOMY pa3pelieHuIo; He
pazpeniaTh NPOBEPSATHh 3aKUTaHue "Ha HMCKPY' BO B3PHIBOOIIACHBIX MOMENICHUSX; B
ClIy4ae BBIXOJIa M3 CTPOSI MTOCTOSTHHOTO B3PHIBOOE30MMACHOTO OCBEIICHUS Pa3peliaTh
MOJIb30BATHCS TOJIBKO B3PBIBOOE30MACHBIMU (HOHAPSIMU IIIAXTHOTO THUIIA; PEMOHT
3JEKTPOIMPOBOIKY M CMEHA JIaMIl BO B3PbIBOOMIACHBIX MOMEIICHUSX Pa3peIiaTh TOIbKO
npu 0OECTOUCHHOW JIMHHMM, KaTerOPUYECKU 3ampeliaTh OMpPENeNsaTh YTEUKH WU
HaJu4yue Ta3a B IMOMELICHUM MPU IMOMOIUIM OTHS; MPU IPOU3BOJCTBE PadOT BO
B3PBIBOOIMACHBIX TMOMENIEHUSIX 3ampeniaTh MNPUMEHEHUE YAApHBIX CTaJbHBIX
CJI€CapHBbIX U KY3HEUHBIX WHCTPYMEHTOB; YyJapHbIE€ HHCTPYMEHTHI JOJLKHBI OBITh

M3TOTOBJIEHBI U3 IIBETHBIX METAJJIOB (MeNb, TaTyHb, OPOH3a); 3alpelllaTh XpaHEHUE B
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IPOU3BOACTBEHHBIX IOMEIICHUAX MPOMACIEHHBIX OOTHPOYHBIX MAaTEpPHaNOB, T.K.
BO3MOKHO UX CAMOBO3IOpaHue.

OTOT KOMILIEKC MEPONPUATHIA 0OecrieurBaeT 0e30MacHOe BEACHHE Mpoliecca 1
3aIUTy 00CTYKUBAIOIIETo epconana [14].

Jna nukBUAanuMyM aBapuM CHEAYET TOYHO ONPENENINTh MECTO YTEUKH,
JIOKAJIM30BaTh OIACHBIM Y4YacCTOK, Jlajee CIEA0BaTh IUIAHY JIMKBUJIALMU BO3MOKHBIX
aBapuil ¥ MOKapoB, KOTOPBIN pa3padoTaH sl KaXkA0ro Lexa.

Jnsa npenynpexaenuss U npenorspamennss YC Ha npeanpusTuu AeUCTBYET
otaen ['O u YC, KOoTOpbIil pelIaeT 3a1auu BbISBICHUS NOTEHIHATbHBIX UCTOYHHUKOB
UC mna TteppuropMHM UOpEANPUSATHS W PUCK HMX BO3HHUKHOBeHHs. Ha ocHose
IPOBEAEHHOIO aHajau3a C I[IOMOUIbI0 CHEUUAIBHBIX METOAUK  BBISBISIIOTCS
NOTEHIMAJIbHO ONacHble MPOU3BOACTBEHHbIE OOBEKTHI M Ha OCHOBE 3TOIO
IIPOTHO3UPYIOTCS TOCIHEACTBUAS BO3AEUCTBUS BO3MOXHBIX UC Ha HaceneHue u
IIOJIBEIOMCTBEHHBIE TEPpUTOpUH. OTTaNKUBAsCh OT IOJYYEHHBIX pE3YJIbTaTOB,
OCYIIECTBIISIETCS BBIOOP, OOOCHOBAHME U pealin3aliis HalpaBiICHUMN AeATeIbHOCTH
oOecreyeHus 3alluThl HACEJIEHUs U TeppUTOpUun npeanpustus. K Hum otHocuTCs:

—  OCYILIECTBJICHHE KOMIUIEKCa NPOPUIAKTUUYECKHX MEPOINPUSATUH 10
IpeAOTBPAICHUIO BO3HUKHOBEHHS U CHUKEHUIO yiiepoa ot UC;

—  OpraHu3anys 3alluThl HACEICHUS U eTo xu3HeobecneueHus B UC;

—  oO0ecneuyeHre yCTOMYMBOCTH PabOThI X035UCTBEHHBIX 00BEKTOB B UC;

—  OpraHu3anys aBapuiHO-CIIACATENbHBIX U JAPYTUX HEOTJIOXKHBIX padoT B

oyarax MopakKeHUs U 30HaX 3apakeHUsI.
3aKJIloueHue 1o riase

[Ipy nmpou3BOACTBEHHBIX paboTax B HePTErazoBoMl OTpacid HEOOXOAUMO
PYKOBOJICTBOBATbCSl 3aKOHOJATENBHBIMA M HOPMAaTHBHBIMM aKTaMu Poccuiickon
Oenepanun, cyobekToB Poccmiickoit denepanuu, CTPOUTEITLHBIMH HOPMaMU U

MpaBWJIaMHU, TOCYJAApCTBCHHBIMM cTaHaaptaMu Poccuiickor denepanuu, CBOJIAMU
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npaBwiI, a TaKkKe WHBIMUA (efepalbHBIMU  HOPMATUBHBIMU  JIOKYMEHTaMH,
PETYIUPYIOMHUMHU JIEATETLHOCTh B 00JACTH MPOU3BO/ICTBA MHKEHEPHBIX N3bICKAHHM.
CobOmoieHrie  TEeXHUKA O€30MACHOCTH TpyJa TMPU TMPOU3BOJCTBE B
He(Tera3oBOM OTPACIH, SIBISETCS HEOThEMIIEMOUN YacThiO BCETO KOMILIEKCa padoT.
CrnenyeTr OTMETHUTh, YTO HE COOJIIOICHUE MPABKII OE30MMACHOCTH BEICHUS pabOT
BJICYET 32 COOOI HETaTUBHBIC MTOCIICCTBUS [l )KU3HU U 37J0POBbS YETOBEKA.
Kaxxnmas opranmzanust yuenseT ocodoe BHUMaHUE Ha COOTIOIEHNE TUX HOPM

U IIpaBUJI, a TAKKC COOUAJIbHYIO IMOAJACPIKKY pa6OTHI/IKOB KOMITaHHH.
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3AK/IIOYEHUE

B nacrosiiee BpeMsi TEXHOJIOTUU NMPEAYTPExKACHUS U O0pHOBI C 00pa30oBaHUEM
TUAPATOB IIMPOKO M3y4YeHA M HAMpaBlieHa Ha CHIIKEHHUE PAcXOJ0B MOTPEOJICHHUS
UHTHOWTOPOB THAPATOOOpPA30BaHUS, a HWMEHHO METAHOJIa, KOTOPBIM SIBISETCS
OCHOBHBIM CIIOCOOOM OOpBOBI C THApAaTaMu ISl JOCTIDKEHMS IEIH MPOMBICIOB B
OecniepeOOMHOCTH  JOOBIYM MPUPOJHOTO Ta3a M COXPAHEHUS TMPOIYCKHBIX
CrocoOHoCTEN JIMHENHBIX COOPYKECHUH IIPOMBICIIOBBIX CHUCTEM Ha
He(TEera30KOHIEHCATHBIX MECTOPOKICHUSX.

B BbIIIyCKHOM KBaJIM(PUKALMOHHON padoTe NpoaHAIM3UPOBAHBI T'MAPATHI
IPUPOAHOTO Ta3a, YCIOBHS M MEXaHM3MBI WX O0pa3oBaHUsA, a TaKXKe aHaIu3
TEXHOJIOTHYECKOTO PEIICHHUS TI0 YBEIWUYEHUIO MPOIYCKHON CITOCOOHOCTH B YCIOBHSX
TUApaToo0pa30BaHUs, HANPABICHHBIC HA MPEAYNPEKICHHE U 00pb0y C Ta30BBIMH
THIpaTaMHU.

[TpuMeHEeHNE TEXHOJOTUYECKUX CXEM T0JIauld MHTUOUTOpA SIBIISETCS KpaiiHe
BBITOJHBIM U 3(PPEKTUBHBIM CITOCOOOM MOJAYM MHTHOUTOpA THIPATOOOPa30BaHUs B
IIPOMBICIIOBBIX CHCTEMaX JUHEHHOTO COOPYIKEHUS.

[ToMmuMO WCITONB30BAHUS TEXHOJOTHHM, OCHOBAaHHOW Ha TPUMCHCHUU
UHTHOUTOPOB TAKUX KaK METAHOJI, BEYTCSl aKTUBHBIE HCCIIEIOBAHUS B IIEJISIX TOMCKA
WHBIX WHTUOUTOPOB TUAPATOOOpa30BaHMS, KOTOphIEe MO 3(P(EKTUBHOCTH HE OYIyT
yCTynarh MeTanoiy. Mcnonb3oBaHne KHHETUYECKUX UHTUOUTOPOB SIBIISIETCA KpaliHe
IIEPCIIEKTUBHOW TEXHOJOTMEW MO IPUYMHE MAaJbIX JO3UPOBOK M  BBICOKOU
s dexTuBHOCTH B 00pbhOE ¢ 00pa3oBaHUEM THAPATOB, HO X IPUMEHECHHE HAXOIUTCS
Ha CTaIuW TPOMBIIIJIEHHOTO arpoOUpOBaHUs, OAHAKO KHHETHYECKHUE WHTUOUTOPHI

YK€ BHCCCHLI B CIIMCOK AJIbTCPHATUBHOCTH XUMHUYCCKUX PCAI'CHTOB.
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HPUJIOKEHUE A

Pe;KUMHBIN 1e0UT

PacuérHblii pexxum
YnoKem 50001 mapka A

DaKTHYCCKHH PeKUM

KOHTpOJ’lBHbIe nmapaMeTpbl

Hara IIpumeyanue
Qx, Qr, ThIC. Jo3-ka Pacx. Qx, Qr, ThIC. Pacx. Jo3-ka Hanuuue/or
3 m3/eyT - KI/CKB. e w3/eyT KI/CKB. g Poyd, atm | Paun, atm .. TO
meT Onep y Onep ’

08.07.2019 | 348 57,49 0 0 369,67 | 5933 0 0 41 15 01c.TO

09.07.2019 | 348 57,49 0 0 369,67 | 59,33 0 0 40 15 owTo |1€ “po’“’zl‘ 1‘%‘;";"1 68 nan -

10.07.2019 | 348 57,49 0 0 369,67 | 59,33 0 0 42 16 01c.TO

Cryck dpesst 58 mum - Jo OIT1
11.07.2019 | 348 57,49 0 0 369,67 | 59,33 0 0 43 18 01c.TO
1500 M, 6e3 mocamox
12.07.2019 | 348 57,49 0 0 369,67 | 59,33 0 0 44 19 01c.TO
13.07.2019 | 348 57,49 0 0 369,67 | 5933 0 0 44 19 OreTo | CTYOK bpespt 68 mv -
1500 M, 6e3 mocamgox

14.07.2019| 348 57,49 24 2759 | 369,67 | 59,33 285 24 43 19 01c.TO

15.07.2019 | 348 57,49 369,67 | 59,33 43 19 Oreto | CTO mabnona 42 v zio 1. 1500 m Ges
II0CaI0K

16.07.2019 | 348 57,49 0.8 92 369,67 | 59,33 95 0.8 45 19 01c.TO

17.07.2019 | 348 57,49 369,67 | 59,33 45 19 Oreto | MO mabnona 42 v zio 1. 1500 m Ges
IocagoK

18.07.2019 | 348 57,49 0.7 80,5 369,67 | 5933 83 0.7 46 20 01c.TO

19.07.2019 | 348 57,49 369,67 | 59,33 46 20 Oreto | MO mabnona 42 v zio 1. 1500 m Ges
IIoCagoK

20.07.2019 | 348 57,49 0.6 69 369,67 | 59,33 71 0.6 47 19 01c.TO

21.07.2019 | 348 57,49 369,67 | 59,33 46 20 Oreto | MO mabnona 42 v zio 1. 1500 m Ges
IIocagoK

22072019 | 348 57,49 05 575 369,67 | 5933 59 05 46 20 01c.TO




IMPUJIOKEHUE b

PexxMMHBIH 1e0uT

PacuérHblii pexxum

DakTHYECKHUIl peKUM

KOHTpOJII)Hl)Ie nmapaMeTpbl

Jara 3 Qr, ThIC. Jo3-ka Pacx. 3 Qr, ThIC. Pacx. Jo3-ka Poyd, arm | Parum, atw Haanumne/o Ipumeyanue
Quic, w/eyr m3/cyT /am’ KI/CKB. Qukc, /ey m3/cyT KI/CKB. r/am’ Yo ’ te. TO
CIIO ma6nona 42 mMm 1o 1. 1500 m
23.07.2019 | 348 57,49 369,67 59,33 46 20 01c.TO
0e3 Mmocamok
24072019 | 348 57,49 04 46 430,5 69,95 56 04 45 20 01c.TO
25.07.2019 | 348 57,49 430,5 69,95 46 20 OreTo | CHO wadnona 42 mu o r. 1500 M
0e3 mocamok
26.07.2019 | 348 57,49 03 345 4305 69,95 42 03 44 19 01e.TO Pesusis LIJIP, B HOpMe
27.07.2019 | 348 57,49 430,5 69,95 46 20 OreTo | CHO madnona 42 vv 1o ra. 1500 M
0e3 mocamoK
28.07.2019 | 348 57,49 0.2 23 430,5 69,95 28 0.2 45 19 01c.TO
29.07.2019 | 348 57,49 4305 69,95 45 20 Oreto | CTO madmona 42 mm o ri1. 1500 m
0e3 Mmocamok
30.07.2019 | 348 57,49 0.1 115 4305 69,95 14 0.1 44 19 01c.TO
31.07.2019 | 348 57,49 4305 69,95 47 20 OreTo | CHO madnona 42 vw 1o ra. 1500 M
0e3 mocaiok
01.082019 | 348 57,33 0.1 11,9 4305 69,95 14 0.1 45 20 01c.TO
02082019 | 348 57,33 4305 69,95 43 19 Oreto | CHO mabuoua 42 mm so ri. 1500 M
0e3 1mocaIoK
03.082019 | 348 57,33 0.1 11,9 4305 69,95 14 0.1 44 20 01c.TO
He npoxog wabnoHa anameTpom 42
04.08.2019 | 348 57,33 430,5 69,95 44 20 TO Mm - 21 m. Tlposepenme TO. CMO
wabnoHa 42 mm ao rn. 1500 m, 6e3
NocCaaoK
05.08.2019 | 348 57,33 0.2 237 4305 69,95 28 0.2 44 20 01c.TO
06.08.2019 | 348 57,33 4305 69,95 43 20 OreTo | CHO madnona 42 vw 1o r. 1500 M
0e3 mocamok
07.082019 | 348 57,33 0.2 237 4305 69,95 28 0.2 42 19 01c.TO
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IMPUJIOKEHUE B

Pe:xnMublif 1e0nT Pacuérnblii pexum DaxTHYeCKHi peAKHM KonTpoabHbie mapamerpsl
Jlata 3 Qr,teic. | Jo3-ka Pacx. 3 Qr, ThIC. Pacx. Jlo3-ka Hannune/o Tpumeyanue
P P
(i, eyt M3/eyr am’ KI/CKB. i, eyt m3/eyr | Kr/eks. T/um Oy, am | P, ary 1c. TO
08082019 | 369,67 | 59,33 4305 | 6995 45 19 | oro | CHOmAOm0Ra 42NN 20T 1500 v
0e3 mocamox
09.08.2019 | 369,67 59,33 0,2 23,7 430,5 69,95 28 0,2 45 18 Otc. TO
10082019 | 36967 | 5933 4305 | 699 44 18 | omro | CHOmabnona &2y gorn. 1500w
0e3 mocaIox
11.08.2019 | 369,67 59,33 0,15 178 4305 69,95 21 0,15 44 19 Otc. TO
12082019 | 36967 | 59,33 1305 | 6486 15 19 | oro | CHOmAOToRa 42NN 20T 1500 v
0e3 mocamox
13.08.2019 | 369,67 59,33 0,15 178 4305 64,86 20 0,15 45 19 Otc. TO
14082019 | 36967 | 5933 4305 | 6486 45 19 | omro | N0 wmabnona &2y gora. 1500w
0e3 ocaIoK
15.08.2019 | 369,67 59,33 0,15 178 4305 63,66 19 0,15 45 19 Orc. TO
CIO wadmona 42 mm 10 1. 1500 m
16.08.2019 | 369,67 59,33 4305 63,66 45 19 Otc. TO
6e3 nocaniox. OIIY 3aBepieHb!
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IMPUJIIOKEHUE I

PexxnMHBII 1e0UT

Pacuérnslii pexnm

dakTHYECKUI peRUM

KOHTpOJ]I)HLle nmapamMeTrpbl

Jara 3 Qr, ThIC. Jo3-ka Pacx. 3 Qr, ThIC. Pacx. Jo3-ka Hannumne/o [pumeuanue
Qux, m/eyr m3/cyT um’ KI/CKB. Quxc, w/eyT m3/cyT KI/CKB. — Poyd, arm | Pinn, atm re. TO
Cryck ¢pe3sr 68 MM -
25082019 | 1786 28,51 0 0 178,6 28,49 0 0 55 18,5 01c.TO
1400 M, mocanka 57m
26.08.2019 | 1786 28,51 0 0 178,6 28,49 0 0 55 18,5 owTo |H° “poxoi‘ lq(’)l;e;“ 68 naw -
Jo OIT1
27.082019 | 1786 28,51 0 0 1786 28,49 0 0 55 185 01e.TO
28.08.2019 | 1786 28,51 0 0 1786 28,49 0 0 55 185 01e.TO
29.08.2019 | 1786 28,51 0 0 178,6 28,49 0 0 55 18,5 01c.TO
68 Mn -
30082019 | 1786 28,51 0 0 178,6 28,49 0 0 58 17,5 OreTo | CTYCK (bpeser68 vm
1400 M, mocanka 57m
31082019 | 1786 28,51 2.4 136,848 178,6 28,49 137 2.4 57 19 01c.TO
01.09.2019 | 1786 28,51 178,6 28,49 58 18 Oreto | CTO maduona 42 mu o 1. 1400 m
0e3 1mocagok
02.002019| 1786 2851 12 1026 1786 28,49 103 12 58 175 01e.TO
03.00.2019 | 1786 28,51 178,6 28,49 60 17 OreTo | CHO madaona 42 mu xo ri. 1400 m
0e3 mocamox
04.09.2019 | 1786 28,51 178,6 28,49 61 17 01c.TO
05002019 | 1786 28,51 08 114 1786 28,49 114 08 62 17 01e.TO
06.00.2019 | 1786 2851 2176 33,35 57 17 01e.TO
07.002019 | 1786 2851 2176 33.35 65 17 01e.TO
08.09.2019 | 1786 28,51 217.6 33,35 67 16 01c.TO
09.09.2019 | 1786 28,51 217,6 33,35 69 18 Oreo | CTO madiona 42 mu o 1. 1400 m

0e3 mocaiok
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IMPUJIOKEHUE |

PexxuMHBIH 1e0UT

PacuérHblii pesxxum

DakTHYECKHI PeKUM

KonTpoabHbie mapamMeTphl

Hara Qr, ThIC. Jo3-ka Pacx. 3 Qr, ThIC. Pacx. Jo3-ka Hannumne/o IIpumeuanue
Q, MS/cyT m3/cyT /A’ KI/CKB. Qukc, /ey m3/cyT KI/CKB. r/am’ POy, arwt | Paui, ar Tc. TO

10.09.2019 178,6 28,51 0,7 99,8 217,6 33,35 117 0,7 62 16 Otc TO

11.09.2019 178,6 28,51 217,6 33,35 65 17 Otc TO

12.09.2019 178,6 28,51 217,6 33,35 67 17 Otc TO

13.09.2019 178,6 28,51 217,6 33,35 70 18 Otc TO

14.09.2019 | 1786 28,51 217,6 33,35 69 19 OreTo | MO wabuona 42 My 10 1. 1400 m
0e3 mocaiok

15.09.2019 178,6 28,51 0,6 85,5 217,6 33,35 100 0,6 68 16 Otc TO

16.09.2019 178,6 28,51 217,6 33,35 68 17 Otc TO

17.09.2019 178,6 28,51 217,6 33,35 68 17 Otc TO

18.09.2019 178,6 28,51 217,6 33,35 68 16 Otc TO

19.09.2019 | 1786 28,51 217,6 33,35 68 16 Orero | CHO wabrona 42 mu 10 ra. 1400 m
0e3 TocaJIok

20.09.2019 178,6 28,51 0,5 71,3 227 59,55 149 0,5 68 16 Otc TO

21.09.2019 | 178,6 28,51 227 59,55 62 17 OreTo |CHHKenme POy - CIIO mabrona 1400

M puaMerpa 42 MM, 6e3 rocagok

22.09.2019 178,6 28,51 227 59,55 60 17 Otc TO

23.09.2019 178,6 28,51 0 0 Otc TO CKBaXHHA OCTAaHOBJICHA TI0

24.09.2019 178,6 28,51 0 0 Otc TO MeponpusitusiM Ha YITH 2

25.09.2019 178,6 28,51 227 59,55 49 19 Otc TO

26.09.2019 | 1786 28,51 227 59,55 55 19 OreTo | MO mabzona 42 mn 0. 1400 m
0e3 TocaJIok

27.09.2019 178,6 28,51 0,4 57 227 59,55 119 0,4 55 19 Otc TO

28.09.2019 178,6 28,51 227 59,55 50 18 Otc TO

29.09.2019 178,6 28,51 189,15 32,12 55 19 Otc TO

30.09.2019 178,6 28,51 189,15 32,12 55 19 Otc TO
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IMPUJIOKEHUE E

PexxnMHBIH 1e0UT

PacuérHblii pexxum

DakTHYECCKHI PeKUM

KonTtpoabnbie mapamMeTphl

Hara 3 Qr, ThIC. Jo3-ka Pacx. 3 Qr, ThIC. Pacx. Jo3-ka Hanuuue/o IIpumeuanue
Quic, /ey m3/cyT am’ KI/CKB. Qukc, m/eyr m3/cyT KI/CKB. r/am’ POy, atwt | Puui, ar Tc. TO
CIIO ma6nona 42 mm jio rit. 1400 m
01.10.2019 227 59,47 189,15 32,12 55 19 Otc TO T—
02.10.2019 227 59,47 0,3 89,2 189,15 32,12 48 0,3 58 19 Otc TO
03.10.2019 227 59,47 189,15 32,12 58 19 Otc TO
04.10.2019 227 59,47 189,15 32,12 60 19 Otc TO
05.10.2019 227 59,47 189,15 32,12 61 19 Otc TO
CIIO mab6ona 42 mm 0 1. 1400 m
06.10.2019 227 59,47 189,15 32,12 61 19 Otc TO
6e3 mocaiok
07.10.2019 227 59,47 0,2 59,5 189,15 32,12 32 0,2 61 19 Otc TO
08.10.2019 227 59,47 199,6 44,99 64 20 Otc TO
09.10.2019 227 59,47 199,6 44,99 63 19 Otc TO
10.10.2019 227 59,47 199,6 44,99 63 19 Otc TO
CIIO mabnona 42 mm go 1. 1400 m
11.10.2019 227 59,47 199,6 44,99 63 19 Otc TO
0e3 mocaJiok
12.10.2019 227 59,47 0,1 29,7 199,6 44,99 22 0,1 63 19 Otc TO
13.10.2019 227 59,47 195,2 46,27 66 18 Otc TO
14.10.2019 227 59,47 187,2 43,47 67 20 Otc TO
15.10.2019 227 59,47 187,2 47,27 70 20 Otc TO
16.10.2019 227 59,47 187,2 48,19 70 25 Otc TO
17102019 | 227 59,47 187,2 48,19 70 25 To | Hempoxoamabiona miametpa 42 mu
Ha 1. 7 M. [IpoBenenue TO
18.10.2019 227 59,47 0,2 59,5 187,2 48,19 48 0,2 63 25 Otc TO
19.10.2019 227 59,47 187,2 35,59 62 25 Otc TO
20.10.2019 227 59,47 187,2 43,47 69 25 Otc TO
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HPUJIOXKXEHHUE K

Pe:xuMHBIH 1e0UT

Pacuérnblii pexxum
YHoKem 50001 mapka

DaKTHYECKUH PeKUM

KoHTpoJibHbIe MapaMeTpbl

A
Hara Ilpumeyanue
Pacx. Pacx.
3 Qr; Thic. Aos-xa KI/CKB 3 Qr; Teic. KI/CKB Aos-ka POy, at™ | Paun, atm Haawauelo
Quic, /ey m3/cyT r/am’ - | Qi meyT m3/cyT : r/am’ Yo, ’ Te. TO
Onep Onep

21102019 | 227 59,47 197.9 47,24 70 26 Otc TO

22102019 | 227 59,47 197,9 47,9 68 26 OreTo | CTO maduoua 42 mm so ri. 1400 m
0e3 IoCaIoK

23102019 | 227 59,47 0,15 44,6 197,9 47,9 36 0.2 68 26 Otc TO

24102019 | 227 59,47 197,9 48,97 64 26 Otc TO

25102019 | 227 59,47 1746 51,98 67 26 Otc TO

26.10.2019 | 227 59,47 1746 51,98 67 26 Otc TO

27102019 | 227 59,47 174,6 51,98 68 26 OreTo | CHO maonona 42 vw 1o ra. 1400 m
0e3 mocamok

28102019 | 227 59,47 0,15 44,6 1746 51,98 39 0.2 68 26 Otc TO

29102019 | 227 59,47 1746 51,98 68 26 Otc TO

30102019 | 227 59,47 1746 51,98 68 26 Otc TO

31102019 | 227 59,47 1746 51,98 68 26 Otc TO

01.11.2019 | 187,17 43,47 180,5 63,64 78 25 OreTo | CHO madnona 42 vv 1o ra. 1400 m
0e3 mocaiok

02.11.2019 | 18717 43,47 0,15 326 180,5 63,64 48 0.2 80 26 Otc TO

03.11.2019 | 187,17 43,47 180,5 63,64 80 26 Otc TO

04.11.2019 | 187,17 43,47 180,5 63,64 80 23 Otc TO

05.11.2019 | 187,17 43,47 180,5 63,64 82 22 Otc TO

06.11.2019 | 187,17 43,47 180,5 63,64 82 22 To  |Hempoxoa wabiona wmamerpa 42 mwra

ria. 3,5 M. I[Iposenenne TO

07.11.2019 | 187,17 43,47 0,15 326 180,5 63,64 0 0 79 23 Otc TO

08.11.2019 | 187,17 43,47 180,5 63,64 77 24 Otc TO

09.11.2019 | 187,17 43,47 180,5 63,64 70 21 Otc TO
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IMPUJIOKEHUE 3

PeskxuMHBIN 1e0uT

PacuérHblii pexxum
YuaoKem 50001 mapka

DaKTHYECKUH PeKUM

KoHTpoabHble napaMerpsbl

Jara A IIpumeuyanue
Pacx. Pacx.
¥ Qr; Teic. Hlos-xa KI/CKB. Q 3 Qr; Toic. KI/CKB Aos-xa Poyd, arm | Piiun, atm Hamne/o
Qax, m/eyT m3/cyT am’® ) oMY M3/eyr ) r/am’ y@® ’ te. TO
Onep Onep
10.11.2019 | 187,17 43,47 180,5 63,64 85 25 Otc TO
11.11.2019 | 187,17 43,47 180,5 63,64 85 25 TO lposenenne TO. CIO mataona 42
MM 110 1i1. 1400 M, Oe3 mocamgok
12112019 | 187,17 43.47 0.2 435 1805 63,64 64 0.2 85 24 O1c TO
13112019 | 187,17 43,47 180,5 63,64 85 24 Otc TO
14112019 | 187,17 43,47 180,5 63,64 87 25 Otc TO
15112019 | 187,17 43,47 180,5 63,64 90 22 Otc TO
16.11.2019 | 187,17 43,47 180,5 63,64 89 23 OreTo | CTO maduoua 42 mm so ri. 1400 M
0e3 mocaIok
17.112019 | 187,17 43,47 0.2 435 180,5 63,64 64 0.2 89 23 Otc TO
18112019 | 187,17 43,47 180,5 63,64 93 23 Otc TO
19.11.2019 | 187,17 43,47 180,5 63,64 95 23 Otc TO
20.11.2019 | 187,17 43,47 180,5 63,64 100 23 Otc TO
21112019 | 187,17 43,47 180,5 63,64 98 23 OreTo | CTO maduoua 42 mm so ri. 1400 M
0e3 Mmocamok

22112019 | 187,17 43,47 0.2 435 180,5 63,64 64 0.2 95 25 Otc TO
23112019 | 187,17 43,47 180,5 63,64 95 25 Otc TO
2411.2019 | 187,17 43,47 180,5 63,64 91 27 Otc TO
25.11.2019 | 187,17 43,47 180,5 63,64 91 26 Otc TO
26.11.2019 | 187,17 43,47 180,5 63,64 91 27 OreTo | CTO madnona 42 mm so ra. 1400 M

6e3 nocanok. 3asepiuenue OITU
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