nasa 1

PUSNYECKUE OCHOBBbI
AOBblYA HEDTU U TA3A

1.1. NasoHedTAHOE MecTOpOXAEHUE

EcrectBennoe ckomienue mHedrtu (rasa) B Heapax Has3bIBaeTCs
HedraHol (razoBoii) 3amexpio. COBOKYITHOCTb 3aJiexkKeil, pacroJio-
JKEHHBIX Ha OJHOM yuacTke (paiione) cymm wam Mopsi, oGpasyer
Hedranoe (rasosoe) Mectoposkaenue. Yacto sanexu HedTn uMe-
10T Ta30Bble MIANKH, a ra3oBble — HedTsAHbIE OTOPOYKH. B aTmx
CAy4asiX TUI 3aJI€KU UM MECTOPOXK/EHUs OIpPe/essieTcs 110 3Ha-
YUTEJbHOCTH 3aIaCOB OJHOTO U3 3TUX KOMIIOHEHTOB.

CyIIecTBYIOT /IBe TEOPHH IPOUCXOKIEHUS He(TH — OpraHudec-
Kasi U HeopraHuyeckasi. BoJiee MPHUHSTA TEOPHUS OPraHUYECKOro 06-
pasoBaHus He(TH M Taza, MO KOTOPOW OCTATKH JKMUBOTHBIX U pac-
TUTEJBHOCTH, PA3Jarasich B Heapax 3eMJH o[ JeWCTBHEM BBICO-
KUX TeMIIepaTyp U [aBjeHusi, 06pa3oBaIl yriaeBOJOPOIbl — COCTAaB-
Jsgone HedpTH M Tasa.

Hedrp (ras) coBMecTHO ¢ BOJIOI copepKarcst B pa3BeTBJIEHHOI
cucTeMe MOp, MYCTOT, HOPOBBIX KAHAJOB, TPEIIUH, KABEPH MEX[Y
OT/IEJIbHBIMU 3€PHAMM MJIM arperaTaMyu 3epeH MOpO/bl, KOTOPasi Ha-
3bIBaeTCSl KOJUIEKTOp HedTsiHOW 3asiesxkn. Hammume mycTtoT B KoOJ-
JIEKTOPE HA3bIBAETCSI MOPUCTOCTHIO. 3HAaueHue IOPUCTOCTH OIlpe-
nensiercs: K03 PUIUMEHTOM NOPHCTOCTH, T.€. OTHOIIEHHEM OOIIETO
o6beMa BCeX ITyCTOT B TOPOJie K T€OMETPUIECKOMY OOBEMY ITOPOIBI
¢ nycroramu. C yBesnueHueMm TJyOMHBI 3aj€raHusi NOPOJ HMOPHUC-
TOCTb OOBIYHO YMEHbBIAETCS.

HedrenacoimenHoctp — oTHOINIEHHE 0GbEMa MIOP B 3AJI€XKHU, 3a-
MOJIHEHHBIX HedThIO, K 06IieMy 06beMy MOp.

IIpoHnnaeMocTp TOPHBIX TIOPOJ XapaKTEPH3yeT UX CHOco06-
HOCTD TIPOITyCKAaTh 4yepe3 cebs KUIKOCTb U Tas.

Ab6comornast wian  (usnyeckass HPOHUIAEMOCTb — 3TO HPOHU-
11aeMOCTb TOPUCTON Cpelbl NMPU JABUKEHUU B HEW Kakoi-ymbo of-
Hoii ¢haspl — Taza WM OJHOPOIHOU KUIKOCTH Ge3 DU3UKO-XUMUYe-
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CKOTO B3aMMOJIEHICTBHS MEXKIY KUAKOCTBIO M TOPHUCTOH cpemoil n
IIPH yCJOBUM IOJHOTO 3alOJHEHUS TOP Cpebl Ta3oM N KHIKOC-
TBIO.

Idpdexrunas (daszoBas) NPOHUIAEMOCTb — MPOHUIIAEMOCTD
TOPUCTON CpeIbl s JAHHOTO rasa WJU JKUAKOCTH MPHU COAep:Ka-
HUU B TIOpax JApyroil (asbl — KUAKOW MM Ta30BOI.

OTHocuTe bHAS TPOHUIIAEMOCTb — OTHOIIeHWe 3¢p¢eKTUBHON
MTPOHUTIAEMOCTH K aGCOTIOTHOM.
Yupyrocts TOPHBIX I[MOPOJ — CIOCOGHOCTh HMX K HM3MEHEHUIO

cBOero oObeMa ¢ m3MeHeHnueM AaBiaenus. OHa BJUsSET Ha mepepac-
npejiesieHre aBjaeHus B TJacTe B MPOIlecce IKCILIyaTaluu.

BHyTpenHee JaBjieHre B IJacte B 1poliecce M06biur HedTH W3
3aJIeKU CHYDKAETCS, YTO TPUBOAMT K YMEHbBINEHUI0 oObeMa, a cJie-
JIOBATEJbHO, K BBITECHEHUIO M3 HEro >KMAKOCTHA U Trasa.

Kap6oHaTHOCTD TOPHBIX TIOPOJI — CyMMapHOE COJepyKaHue
B HUX COJieil yroJibHOW KHCJIOTBI: CO/bI, IIOTallla, M3BECTHSIKA, J0-
JIOMWTa, CHUAEpPUTa W JAp. 3HAUYeHWe BOTOH BEJUYUHBI SIBJSIETCS
OCHOBOI1 /IJis1 BBIGOpA CPEJCTB BO3JENHCTBUS HA HUX. Tak, Hampu-
Mep, COJISTHAas KUCJOTa PAacTBOPSET KapOOHATBI, YBEJUYHUBAS YUCJO
IOP U TIOPOBBIX KAHAJIOB, YTO MPUBOJAUT K BO3PACTAHUIO TPOHUIIA-
€MOCTH.

[lns monydyenus nputoka HedTH U rasa K 3a60sIM CKBAXKUH, KO-
TOpbIe BCKPBLIN HEDTIHYIO 3ajeKb, HEOOXOAUM Teperaj maBie-
HUST MEK/y TJIACTOBBIM JIaBJEHWEM W JlaBjeHueM Ha 3a60e, co3ja-
BaeMbIM CTOJIOOM JKMJKOCTH M Ta3a B CKBa)kKuHe. ITOT Iepernaj
JlaBJieHNs Ha3bIBaeTcs JenpeccHeil. KosmuecTBO KHUIKOCTH, TO-
cTymaolieil B CKBaKMHY B €IMHUILy BPEMEHH, T.e. AeGHUT CKBaKNU-
Hbl, 3aBHUCUT OT IIJIaCTOBOI'O /JaBJI€eHNA, 3Ha‘{€HI/II71 BCeX COHpOTI/IB-
JIEHUW JBUKEHWIO SKUIAKOCTH ¥ JIETIPECCHUH.

1.2. CocTOosiHUE XNAKoCcTen n ra3os
B MNJIaCTOBbIX YCJIOBUSAX

ITnacroBagd »KUAKOCTb MOKET JBUraTbcd K 3a005M CKBAYKUH IIOJ
JleficTBreM: Hamopa KpaeBbiX (KOHTYPHBIX) BO; Hamopa Ta30BOi
[IAMKW; SHEPTUM CXKATOTO Ta3a rasoHedTIHON CMeCcH; YIPYTuX CHJI
HedTH, BOABI U BMeNIAOIIEl WX MHOPOABI;, CHJI TI'PaBUTALMU
(TaKecTn) KMIKOCTH.

3a6oii noGbIBaIONIEll CKBaKMHBI SIBJASETCS MECTOM, KyJa BCJE/-
CTBUE TIOHMIKEHHOTO JABJEHWS CTPEMUTCS Kpaesas BoJAa M He(Tb,
3aIoIHAS 0CBOGOKICHHbIE IIOPhI ILIACTA.

l'a3 razoBoil manku JaBUT HA MOBEPXHOCTb ra3oHE(TAHOTO KOH-



TakTa W BbITeCHSET HeDTh K 326010 CKBAKWHBI, ITPU ITOM Ta30Bast
Imanka yBeJMYUBaeTCS B oObeMe.

CHUXeHre ILJIACTOBOIO JIaBJIEHUSI BbI3bIBAET BbLIEJIEHUE U3
HedTH PACTBOPEHHOTO B HeW rasa, IMOCJAEIHUI pacuIupsieTcs U
MPUBOJNUT B JBUKeHUE HedTh B HANPaBJIECHUN 32001 CKBAKUHBI.

[To mMepe u3BJeueHus HePTH M Taza U3 TJIACTA 32 CYET YIPY-
ruxX cuJ HedTH, BOJBI, Taza, a TaKKe BMEIIAIONIEN WX TOPOJDI,
MPOUCXOUT CHUJKEHUE TIJIACTOBOTO JlaBJieHUsl. ITO NPHUBOAMUT K CO-
KpallleHnio o6beMa MOPOBOr0 MPOCTPAHCTBA, YTO SIBJSETCS JOMOJI-
HUTEJbHBIM UCTOYHUKOM JHEPrUM [BUKeHUS HePTH K 326010 CKBa-
SKUHBI.

ITox peiictBueM cua rpasutanuu (Tsxkectn) HedTh IepeMelna-
eTCsI M3 IOBBIIIEHHbIX YacTell maacta K 3a06010 CKBa)KUH, PacIioJio-
JKeHHBIX HIKE.

CusaMy CONPOTUBJICHUS JBUXKEHUIO HE(PTU TO TJIACTY SIBJSIOT-
CS CUJIbI TPEHUS, TUJPABJIUYECKHE COMNPOTUBJIEHUS, CUJIbI A/IT€3UU
(npuiunanus) HedTH K TOpoAe M KamuasApHbie (MOJIEKYJISPHO-
[OBEPXHOCTHBIE) CHJBI, yJepKUBamomue HedTh.

OCHOBHOE COTIPOTUBJIEHWE [BIKEHWIO HEMTH CO3/ai0T CUJIBI
TPEHUS BHYTPHU SKUAKOCTH M O CTEHKM MOPOBBIX KaHaJoB. CHJbI
TPEHUS 3aBUCAT OT BA3KOCTU JKUJIKOCTU W TTPOHUIIAEMOCTH TIOPO/IbI
MpU 33/JaHHBIX JIABJEHUAX M TeMIlepaType IL1acTa.

IIpu aByx- um Tpexda3HOM JBUJKEHHM, T.€e. IIPU COBMECTHOM
JNBIDKeHWM He(TH M Taza uiau HedTH, Taza M BOJbI, Ta3 3alupaer
(3akymopuBaer) HOPBI, YTO NPENATCTBYET ABUKEHUIO He(TH.

Ssnenwe agresum (npwimnanusa) HedTH K MOPOJAE TPOSABJIAECT-
cA B TOM, 4TO HedTb NMpPU KOHTAKTE C TIOBEPXHOCTHIO MOPOBI OCTa-
eTcsl Ha ee MOBEPXHOCTH TPH CBOOOIHOM HCTEYEHUU ee TOJ JeicCT-
BUEM CHJIbI TSIKECTH B BU/E IIJIEHKH.

Kanuanapubie (MOJIEKyIAPHO-IOBEPXHOCTHBIE) CHUJIBI IIPOSIBJIS-
I0TCS Ha Tpauulle HedTH W BOAbl. UTOOBI MPHUBECTU B JBUKEHUE
HeTh HA KOHTAaKTe C BOJIOW, B TLIACTe CJEAYET CO3[AaTh TEepena
JIaBJICHUS, TPEBBIMIAIONINN KAUJISIPHbIE CUJIbI, PAaBHbIEC ypPaBHOBE-
MIUBAOIENl CUJe TIAKECTH.

B miacToBbIX ycJ0BUAX JKHAKOCTb W Ta3, HACBIAIONINE TOPO-
BO€ TMPOCTPAHCTBO KOJIJIEKTOPOB, KaK M CaMU KOJIJIEKTOPBI, HaXO-
JISITCS TIOT JaBJeHWEM, KOTOpOe Ha3bIBAETCS IJIACTOBBIM.

IInacToBoe maBjeHWEe B Pa3MYHBIX TOYKAX 3ajieKell TepeMeH-
HO, TO3TOMY €TO OIPEJeJSIOT KaK Cpe/HEB3BEIeHHOe 3HavYeHUe
(npu oMHAKOBOI ry6uHe) MO BCEM CKBaKMHAM JaHHOTO ILIacTa
U B JajbHEWIeM WMEHYIOT TIpUBe/eHHbIM. [linacToBoe maBieHue
PaCCUYMTBIBAIOT MO KapTaM u306ap.

HauvasnpHoe miactoBoe [aBjieHWe OGBIYHO COOTBETCTBYET THUAPO-
CTATHYECKOMY [IaBJEHHUIO CTOJI0A BOJBI B CKBa)KWHE /10 TIyOWHBI 3a-
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JIETaHUS JTAaHHOTO Twiacta. Ecjv miacToBoe JaBJeHue 3HAYUTEJIbHO
OTJIMYAETCSA OT THIPOCTATUYECKOTO, TO TOBOPAT 06 aHOMAJbHO BBI-
COKOM WJI aHOMAJIbHO HU3KOM IIJIACTOBOM JIABJICHUM.

Temneparypa HedTn WM rasa B IJIACTOBBIX YCJIOBUSIX HA3bIBA-
eTcs TIacToBOil TeMmmeparypoil. OHa BO3pacTaer ¢ yBeJIUMYeHHeM
rIy6uHbI cCKBaKMHBI. lloBbImenne temmepatypsl mnacta Ha 1 °C B
MeTpax OT YCTbsI CKBaKMHBI (110 BEPTHKAJIM) Ha3bIBA€TCS TeoTep-
MuYecKoil cryneHbio. 3menenne temmepatypbl Ha Kaxapie 100 M
yray6JieHust B Heipa HA3bIBAETCS Te€OTePMHYECKHM TpajneHToM. B
cpe/lHeM reorepMuueckuii rpajueHT pasen 3 °C.

3aloiiHoe naBiaeHHe - jaBJcHUe, TOJEPKUBacMoe Ha 3a6oe
CKB)KWHBI B IIpollecce 3KcITyaTaruu. /[l TMpUTOKAa MPOAYKIMA
W3 TJIACTa B CKBAXXUHY HEOOXOAMMO, 4TOObI 3a00iiHOE [laBJieHUE
6BLJIO MEHBIIe TJIACTOBOTO.

[laByieHyie Ha yCTbe CKBAJKMHBI B HACOCHO-KOMIIPECCOPHBIX TPY-
6ax (HKT) HasbiBaercsl ycTbeBbIM 11u Oy(epHbIM.

[laBienne B 3aTpyOGHOM TPOCTPAHCTBE MEXKAY HACOCHO-KOM-
MPECCOPHBIMH TPY6aMU ¥ AKCILIYyaTallHOHHON KOJIOHHOH Ha3bIBaeT-
cs1 3aTPyOHbBIM.

CratHuyeckuM YpPOBHEM HAa3bIBAETCS PACCTOSIHHE OT YCThS JIO
YPOBHS KUJIKOCTH B OCTAHOBJIEHHOW CKBAaKUHE.

YpoBeHb JKUIKOCTH B 3aTpyGHOM MPOCTPAHCTBE MPU IKCILIya-
TAI[UM CKBAKITHBI HA3BIBAETCS AMHAMHYECKHM.

leosnoro-sHepreTnyeckass XapaKTepPHCTUKA 3aJeKH OIpeaessieT
peXUM ee JipeHUpoBaHuUsA. B 3aBucuMoctTH oT Temma oT6opa
JKUAKOCTH W Ta3a MOXKHO TOJIY4INTb 3(PQeKT BBITeCHEHUS HedTn
BOZOH WJAM Ta3oM WJAM 3a CYET pacxo/la JHEPruM rasa,
pactBopentnoro B HedTu. [loaToMy pexxuMm JpeHUPOBAHUS 3aJ€XKU
MOJKHO KJacCUUIUPOBATh KaK PEKUM BBITECHEHUS HedDTH BOAOU
WM Ta3o0M; pEeXXUM WCTOIIEHUS BHYTPEHHEH Ta30BOil 3Hepruu
3aJIeXKH.

1.3. XuMmuko-dpunsnyeckne cBomcTBa
Hed TN, NnacTtoBon BoAbl U ra3a

ILiotHoCTh (y/aeabHBIH BeC) — O/AHAa U3 OCHOBHBIX XapaKTepuc-
ik Hedreil. Jmamason ee usMmenenus - 750-1000 kr/m®. Ha
IPaKTUKE HHOI/A MCIOJb3YIOT OTHOCHUTEJNbHYIO IIJIOTHOCTb, T.€.
6e3pasMepHYI0 BeJMYMHY OTHOIIeHUs miotHocTH Hedtn (Hedre-
npoaykra) npu crangaptHoii temmnepatype 20 °C K NJIOTHOCTH
JIMCTUJITMPOBAHHON BOJBI TIPW CTaHJapTHOU Temmeparype 4 °C.

[InoTtHOCTD O6BIYHO U3MEPSIOT C TIOMOIIbIO apeoMeTpoB. [l 6o-
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Jiee TOYHOTO OmpejesieHus TJIOTHOCTH HedpTn B 1a60paToOpHax
nosb3yiores Becamn Becrdans u nukHOMeTpoM. IlmoTHOCTD M3Me-
PAIOT B IJIaCTOBBIX W TMOBEPXHOCTHDIX YCJIOBUAX. IInotHOCTD He(b—
T B TIOBEPXHOCTHDIX YCJIOBUAX BCEr/la BbllI€ BCJIEACTBUE pa3ra3u-
poBaHus.

Bsizkoctp - cBoiicTBo kmakoctu (rasa) OKasblBaTh CONPOTHB-
JIEHNE II€pEMENICHNI0O OJHUX €€ 4YaCTuIl OTHOCHUTEJIbHO /[JPpYIux
(Buytpennee tpenue). Pasmmuaior aunamudeckyio (aGCooTHYIO),
KHUHEMaTUYECKYIO U YCJIOBHYIO BA3KOCTD.

Kunemarnyeckass BSI3KOCTb —  OTHOIIEHHE  JUHAMHYECKON
BSIBKOCTH K ILIOTHOCTH KuaKocTu. Epunwuibr Bsaskoctu B CU:
muHammudeckas - H-c/m? = Ilac; xumemarmueckass - M2/c.
YcyioBHAsT  BSIBKOCTb — OTHOIIEHHWE BPEMEHHM HUCTeYeHus U3

BUCKO3WMETPA ONPENENEHHOTO 00beMa JKHIKOCTH KO BpeMEHU
HUCTEUEHUST TAKOro ke oObeMa AMCTUJJIUPOBAHHOW BOJbI 1pu 20
°C. (Muorma BcTpeyalorcs yCcTapeBliie YCJOBHbIE €IMHUIIBI —
rpagycol duraepa (°E) u Bap6or (°B), cexynapr Ceii6onra ("S) u
Peasyna ("R).)

BsaskocTh sBJsSeTCS BasKHEUIUM (DU3UIECKUM CBOWCTBOM Hed-
TH, OTIPEJEJSIONIUM €€ JBUKEHWE B IJIACTOBBIX YCJOBUSX W TPHU
TPAHCIIOPTUPOBKE ee TI0 TpPyOOIpoBoJaM. Bs3KOCTb u3MepsioT
C TOMOIIbIO BHUCKO3UMeTPOB. C yBeJUYeHHEM TeMIIepaTypbl Bs3-
KOCTb He(TU YMEHBIIAeTCs, a C IMOBBINIEHUEM [ABJIEHUS — He3Ha-
YUTEJbHO yBeJIWYMBaeTcs. BsI3KOCTh MJIacTOBBIX HedTell Bo3pacTa-
eT MpU JABJEHWW HUMXKE JABJEHUS HACBINEHUS W3-32 pPasra3upoBa-
nust. O6brano BsiskocTh HedTu pasusiercs 0,5-25 mlla - ¢ (Gosee
15 mIla- ¢ - TMOBBIEHHAS BA3KOCTH). BA3KOCTH PasrasmpoBaHHBIX
Hedreil 3HauMTesbHO Bbime mactoBbix (B 3-15 pas). Bsskoctb
ra3oB 3aMETHO YBEJUYMBAETCS C IOBBINIEHUEM [ABJEHUS W TeMIIe-
paTyphl.

OnnuM w3 QU3NYECKUX CBOMCTB HedTell U HeDTEmpOoayKTOB
SBJISETCS UX HCHapsieMocThb. VcmapeHwe — 3TO TPOIlECC MEpexoja
SKMJIKOCTA Y TIOBEPXHOCTH HA OTKPBITOM BO3/yXe U3 >KHUIKOTO CO-
cTosinust B napoo6paszHoe. JTO CBOiCTBO HedTH u HedTEnpoayK-
TOB HEOOXOIMMO YYHTBIBATh B CHCTeMax c60opa U TpaHCIopTa Hed-
TH HA MECTOPO’KIEHUSX.

[laBnenne mapoB JAHHOW JKUIKOCTH, HAXOJASIIUXCS B PaBHOBE-
CUU C Hell, Ha3bIBAIOT YNPYTOCTHIO MAPOB >KHAKOCTH.

Basxneimmum CBOIICTBOM HedTH SIBJISIETCS JaBJieHle
HachllleHUs1 HepTU TrasoM, IPH KOTOPOM OIIPeleJeHHbIl 00beM
rasa HaxXOJWTCS B PACTBOPEHHOM COCTOSIHUU B HeTH.

KosmmuectBo Tasa, mpuxonsmerocss Ha 1 T HedTH, Ha3bIBaeTCs
ra3oBbiM (haKTOpPOM.

[Iporecc pacTBOpeHUS raza B HedTH ompenesseT paclpesele-
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HIe KOMIIOHEHTOB He(MTSIHOTO Tasa MesKIy *KUAKOW M ra3zoo6pasHoi
dazamu B HedTAHON 3ayexu. BecoBasg KOHIEHTpaIus Tas3a, pac-
TBOPSIONIETOCS B JKUKOCTH, MPOIOPIIMOHAJIbHA €ro abCOJIOTHOMY
nasjennio (IIpu MOCTOAHHON TeMmmepaType) 110 3akoHy [enpu

Vie=apV,,

rae V. — o6beM morsomenHoro rasa (mpuseaeHHblii Kk atMocdepHo-
My JlaBJieHn0); o — Ko3gduuueHt pactBopuMocTH rasa; p - ab-
COJIIOTHOE JlaBJjeHue raza; V, — o6beM JKHAKOCTH, B KOTOPOH pac-
TBOPSIETCSI Ta3.

KpuBble pacTBOPMMOCTH PEANbHBIX Ta30B OTJMYAIOTCS OT KpH-
BBIX 110 3aKOHYy ['eHpwu.

KosmuectBeHHble IMOKa3aTeau PpPACTBOPUMOCTH Ta3a 3aBUCST
TaKk)Ke U OT crocoba JerasupoBanusi HeTH — KOHTAKTHOTO U aud-
depenrmanbioro. B nepsom caydae Bech BbiaeuBInniics ras (mpu
CHUKEHUM JaBJIEHMs) [0 KOHIIA IPOLECCAa OCTAETCA B KOHTAKTE C
SKHJIKOCTBIO. BO BTOPOM — BBIJIEJISTIONIUIICS Ta3 MEePUOJAMYECKH y/Ia-
JISIeTCSl M3 CUCTEMbI. B TJIACTOBBIX YCJOBHUSX MPU CHUKEHWH [[aB-
JIEHUS 3TOT Tpoiiecc OJIMKe K KOHTAKTHOMY [IeTa3MpPOBAHUIO.

YMenpnienne o6beMa HeTH TIPU ee JeTa3upPOBAHUU B IPOMBIC-
JIOBOI TIpaKkTHKe HasbiBaeTcss "ycaakoi" nedtu. Koaddunmenr
"ycaaku" HeTH ONpeessieTcss KaK OTHOIIEHUE MJIOTHOCTU OOIIETO
o6beMa HachlmeHHoit razoM Hedrn (OoTHEceHHOH K aTMOC(EpPHBIM
YCJOBHAM) K ILIOTHOCTH HACBINIEHHOW razoM He(pTH B IJIACTOBBIX
ycnosusax. Otnomenne 1 M Hedpru® B maactoBbix ycaoBusx Kk 1 o
HedTH B aTMOCGhEDPHBIX YCJIOBHSIX Ha3bIBAETCS OOBEMHBIM KO3(-
dbunuentom ans Hedrw.

Hedrp 1 ras coctosT M3 cMecu pa3MYHBIX YTJEBOAOPOAHBIX W
HEYTJIEBOJIOPOIHBIX COEIUHEHWI. YTJEBOJOPOHbIE COEIUHEHUS —
napaduHoBbie, HadTeHOBBIE M apoMmarmdeckue (peako oseduHO-
BbI€) TPYIIbI YIJAEBOAOPOAOB. HeyrieBoaopoaHble COeANHEHUS -
KUCJIOPOJIHBIE, CEPHUCTbIE M A30TUCTbIE COEIMHEHUS .

OCHOBHBIMYM XUMHYECKUMH 3JIeMeHTaMU HedTU SBJSIOTCS yTJe-
pox (82-87 % mo Becy) u Bogopox (11-15 % mno Becy). B ue6Goib-
X KOJMYECTBAX B HePTH MOTyT coaep:karbes kucaopon (mo 1,5 %
no Becy), cepa (0,1-7,0 % mo Becy u Gomee) u asor (mo 2,2 % mo
Becy); B €llle MEHBIINX KOJMYECTBAX TPUCYTCTBYIOT MHUHEPAJbHbIE
npumMecu - XJop, hom, 6pom, ¢ocdop, MbIIbIK, Kajauid, HATPUH,
KaJablUii, Maruuii, BaHaJuii, KPeMHUI, *Keae30, HUKeJb U JIP.

[nsa xapaktepuctuku HedTell M HedTENPOAYKTOB HMCIIOJb3YIOT
MOKA3aTeJU TEMIIEPATYPhI BCIBIIIKH, BOCIJIAMEHEHUS, CaMOBOCILIA-
MEHEHUs, IJaBJIeHUS U 3aCThIBAHUS.

“Hopmasbhbie o6bembr uamepsitores npu 0 °C u pasnenun 1033 I'Tla.
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CMech TTapoB HarpeBaeMoro HedTENnpoAYKTa U BO3/AyXa BCITbIXH-
BaeT NMpU MOJHECEHWW K HEWl OTHS MpHU TeMIlepatype, KOTopas Ha-
3bIBAETCSl TeMIepaTypoil BCUBIMKH. [IpW 3TOM BCIBIXHYBIIEE TLJa-
Ms MTHOBEHHO 3aTyXaeT. TemnepaTypa BCHBIIIKM HUXKE, €CJU JIeT-
ye pakuusg HedTu. TeMmepaTypbl BCUBINIKU, HAPUMeEp, GEH3MHO-
BbIX ¢paknuit cocrasagior 40 °C, kepocuHoBbIx oT 28 mo 60 °C,
mMacasabix ot 130 mo 325 °C. Ilpu TemmepaType BCIBIIIKH MOXKHO
OTIPE/IEJIUTD YUCTOTY MOJYYEeHHBIX (paxiuii HedTH ¥ BO3MOXK-
HOCTb 0O6pa30BaHUs B3PBIBUATLIX CMecei.

[Tocne omnpepenenusi TeMmIepaTypbl BCIBIIKH HedTENPOAYKTA
IpHU MOJHECEHWU OTHS ero Mapbl BHOBb 3aropaioTcs W He TacHYT B
TeyeHHe HEKOTOpOro BpeMeHM. IJTa TeMllepaTypa Ha3blBaeTcs
TeMIepaTypoil BOCIJIaMeHEHHS .

Temneparypoii caMOBOCIJIaMEeHEHHSI HA3bIBAETCS TEMIIEpaTypa,
NpU KOTOPOH HeMTEmPOoAyKT NPU KOHTAKTE C BO3IYyXOM CaMOIIPO-
U3BOJIbHO BociiamensieTcsa. Haubosiee Jierko camMoBOCILJIAMEHSIOTCS
BbicoKOKuMsAIe HedrenpoaykTbr (300-350 °C).

Temnepatypoil miaBjenusi TBep/biX Hedrenpoaykros (mapa-
(dbuHa M Uepe3WHa) HA3BIBAETCA TEMIEpaTypa MX Iepexoja Hu3
TBEPIOTO COCTOSAHUS B KuaKoe (B ONmpeesieHHbIX YCAOBUAX).

Temneparypoii 3acTbIBaHHSI HA3bIBAETCS TeMIIepaTtypa, IpU Ko-
Topoil (B OIpEIETEHHBIX YCJIOBUSAX HCIBITAHUA) HeDTENPOLYKT
TepsieT MOJABUXKHOCTL. TeMmIiepaTypa 3acTbiBaHUS B OCHOBHOM 3aBH-
CUT OT cofiepKaHus mapaduHOB U Iepe3wHOB B HepTu. OHU sB-
JISIOTCS BaXKHBIM ITOKA3aTeJsieM IPU TPAHCIIOPTE W UCIOJIb30BAHUU
HeTEMPOAYKTOB TIPM HU3KUX TeMIIepaTypax.

OTMeTnM aJeKkTpuyeckue cBoiictBa HedTenpoayktoB. Hedre-
MPOAYKTBI IIJIOXO IIPOBOJAAT 3JeKTpuueckuil Tok. HexkoTopble us
HUX HCHOJb3YIOTCAd KaK M30JATOpbl — mnapaduH, Tpancdopmarop-
HOE, KOHJIEHCATOPHOE MAacjo U Jp. DJIEKTPOBO3OYAUMOCTD — CBOI-
CTBO He(MTEIPOAYKTOB YIEPKUBATH 3JEKTPUUECKUN 3apsj TpHU
JIBUSKeHUH He(TEMPOIYyKTOB B cOCyAaxX, TpyObompoBogax u T.m. s
CHATHUSL IJIEKTPUYECKUX 3aPs0B HEOOXOIUMO 3a3eMJISITh BCE YCT-
poiicTBa, 1O KOTOPBIM TPAHCIOPTUPYIOTCS HEPTENPOIYKTHI.

Dpakiuonublii coctaB HedTH - IIPOILEHTHOE COJep)KaHue B
Hell pa3aMyHbIX (pakiMii, BBIKMIIAIONIUX B ONpeJeseHHbIX TeMlIle-
paTypHBIX IpeJiesaX IMpU ee TeperoHke. [Ipw pasjudyHbIX TeMiie-
parypax (Temmeparype Hadaja W KOHIA KHUIEHUS) ONPEAEJISAIOT
KOJIMYECTBO M KAa4eCTBO COCTaBHBbIX vacTedl Hedru (ppaximii-auc-
THAATOB). [locje 06paGoOTKU AUCTHILISTOB pasJaudHbie HedTernpo-
JYKTBI TI0JIy4aloT B BUJE TOBAPHOH NPOAYKIUU.

ToBapuble cBoiicTBa HedTeil ONpemensIiOTCS TEXHOJOTHIECKON
kjgaccuduranumeii. OHa TpegycMaTpUBaeT II0KA3aTeJH OIEHKH
HedTel: comep:kaHWe cepbl B He(TENPOAYKTaX; COJAEp KAHIE
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dpakmuii, koropsie BckumaotT 10 350 °C, comepskanue 6a30BbIX
MaceJ W WX KauecTBO; cojiepskaHue mapaduHa; WHAEKC BS3KOCTH.

B rtab6s. 1.1 mpuBoauTCS NPUHATAS TEXHOJOTMYECKas KJacCu-
¢ukanug wedreii. Ilogrorosnennas HedTb JOKHA UMETb MOKa3a-
TEJH, COOTBeTCTBYIome Tabua. 1.2.

B mopoBoMm mpocTpaHcTBe HedTSHOW 3aeXu BMecTe ¢ HeTbio
¥ Ta30M OOBIYHO HAXOAUTCS Boja. YacTb BOABI B IIPOIECCE IKCILIY-
aTallud CKBAXXUH OCTaeTcs HenmoABIKHON. Takylo BoJy Ha3blBalOT
"csazannoi” (¢ mopogoit), "penuxToBoii”, "morpeGennoit”, "ocra-
To4yHOIT". dra Boma MoskeT 3amouHuTbh a0 20 % oO6bema mop u 6o-
see. OcrajabHasi BOJA MOXKET BBIHOCHUTBHCSI K 3a605IM CKBAKUH WU
MOJHIMATLCS Ha TIOBEPXHOCTb BMecTe ¢ HedTbhio u rasom. Ha
MPaKTUKe TaKyi0 BOJY MMEHYIOT "TIJIaCTOBOH'.

[ImactoBble BOABI MO CTENEHW TOJE3HOCTU [EJATCS Ha COJe-
Hble, caabocoJieHble W npecHblie. MuHepasbHbie BemiecTBa (pac-
TBOPEHHbIE COJIM) HATPUS, KaJusi, MarHus, skejesa, iiojga, 6pomMa u
JIPYTHX OINpeAeNdioT uX o6Iyio MuHepasiusanuio. V3 razoobpas-
HBIX BENIECTB B IIJIACTOBBIE BOZABI BXOJSAT YTJIEBOAOPOJHBIE Ta3bl U
nHorza sHauutesbHoe (70 25 %) KOJMYECTBO CEPOBOOPO/IA.

OTHOCUTEJSBHO HE(PTETAa30HOCHBIX TOPU30HTOB IJIACTOBBIE BOJIBI
MO/IPA3/IEAIOTCS HA CJEAYIONNE BUJIDL:

KoHntypubie (KpaeBble) - BOAbI B MOHWKEHHBIX —y4aCTKax
He(TIHBIX IJIACTOB, MOANUpaiomue HedTIHYIO 3a7eXb €O
CTOPOHBI KOHTYypa He(pTEHOCHOCTH;

BepXHHE KOHTypHbIe (BepXHHUE KpaeBble) — B Cjydae, €CJIu He-
He)TEHOCHAS YacTh TIJACTa BbIBEJeHA HA TMOBEPXHOCTb W 3aIOJTHE-
Ha TTOBEPXHOCTHBIMH BOJIAMU;

[OJIONIBEHHbIE — BOJbI B HUJKHEN 4YacTH HPUKOHTYPHOU 30HbBI
MJIaCcTa; WHOTAA OHW PACIpPOCTPAHEHBI 1O BCEH CTPYKTYpE, BKJIO-
Yas U ee CBOJAOBYIO YaCTh;

MIPOMEKYTOYHBIE — BOJIbI, 3aJIeTAlONIMe B MPOIJIAcTKax HedTs-
HBIX WJIW Ta30BBIX ILJIACTOB;

BEPXHHUE — BOJbBI, 3ajerailue Bbilie JaHHOrO HedrsaHoro (ra-
30BOT0) ILIACTA;

HUKHUE — BOJIbI, 3aJieraioiine HiKe HaHHoro Hedrsauoro (raso-
BOTO) ILJIACTA;

CMeIllaHHble — BOJIbI, 3aJjieTalollue BbIIe JTaHHOTO He(TSIHOTO
(razoBoro) mjacra ¥ MOCTYyNAOIUE U3 HECKOJBKUX BOJOHOCHBIX
IJIACTOB WJIM TOCTYHAONINe W3 BBINIe- U HISKEJIEKANNX BOJOHOC-
HBIX ILJIACTOB.

K oco6biM BupaM TIIacTOBBIX BOJ MOKHO OTHECTH TEKTO-
HIUecKWe, MIeJb(oBble U TeXHHUeCKHe. TeKTOHMYecKue BOABI MO-
TYT TOCTYTaTh MO TEKTOHWYECKWM TpPeIUHAM W3 TJIAacToB ¢ 6oJee
BBICOKUM HamnopoM. IllenbdoBbie BOJBI — MOA3eMHbBIE BOJBI Teab(O-
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Ta6auia 1.1
TexHoJOrHY€eCKasi XapaKTepucTHKa Hedrei

ITo BBI-
ITo comepskanuio cepbt XOJ/ly CBET- Ilo conep:kaHuo ITo unngexcy IIo comepskanuio
JIBIX Hed- 6a30BbIX MaceJ BSIBKOCTHU napadunon
TEIPOIyK-
TOB
MaccoBasi j10Jisi cepbl, % Boi- MaccoBas no- Nnu- Mac-
Kuacc B pe- B U- X0/ 7151 6a30BBIX JIeKC coBast
B aKTUB- | 3€Jb- dpak- | 'pyn-|  macen, % [Tox- | Bs3KO- JIOJIST
Hedtn B 6eH- HOM goM |Tunjuuit jo| na Ha |rpyn-| cru |Buxa| Hedrtn napa-
HedTH| 3UHE | TOMJH- | TOILJIN- 350 °C, Ha | Ma3yT| ma | Gaso- ¢una
(n.x. BE BE % HedThb | BbIlle BBIX vedru,
200 °C)| (u.x (1.x. 350 °C Mace %
120- 240~
240 °C) | 350 °C)
I Mauocep- | 0,50 0,15 0,10 0,20 | 45 M, 25 45 u, 85 I1, | Masonapa- | [lo 1,50
HICTBIE ¢ununcrore
II |Cepuu- 0,51-| 0,15 0,25 1,0 , | 30- M, 15— 45 u, 40- | II, | ITapadu- 1,51-6,0
CTbIe 2,0 44,9 25 85 HUCTDbIE
III | Beicoko- >2,01| 0,15 0,25 1,0 T, | <30 M, 15- 30- - - II; | Boicokomna- | >6,0
cepHHU- 25 45 padunun-
cTbIe cThIE
M, 15 <30 - - -
[TpumMevyanue. H.K. — HAYAJIO KHUIIEHUS.
Ta6nauma 1.2
ITokaszaresm crenenu noAroroBku Hegtu mo TOCT 9965-76 ¢ uamenennsvu Ha 01.01.90
ITokasaresb Hopma pist rpymnibt
1 2 3
KonnenTpanust XJI0pUCTBIX coJeit, mr/am®, ne 6oJee 100 300 900
MaccoBag 1078 BoJbI, %, He Gojee 0,5 1,0 1,0
MaccoBas JoJsl MeXaHUYeCKUX TpuMmeceii, %, He GoJiee 0,05 0,05 0,05
IlaBnenue wacbimenus napos, klla (Mm pr. cr.), He Gosee 66,7 66,7 66,7
(500) (500) (500)




BBIX YacTell MaTepUKOB, T.e. NPUOPEKHBIX dvacTell jgHa MupoBoro
okeana. Texuuveckass Boja ToOmajaer B HedTerasoBble I1JIACTHI
(0CO6EHHO ¢ HM3KMM IJIACTOBBIM JaBjieHHeM) Npu OypeHHuH CKBa-
SKHH ¥ PEMOHTHBIX paboTax NPU IKCIIyaTallid CKBa’KHH.

OcHoBHbIE (PU3NYECKHE TIOKA3aTeJn IJIACTOBBIX BOJ: IJIOT-
HOCTH, COJIEHOCTDH, MUHEPAJU3aINs, BSI3KOCTb, TEMIEpaTypa, 3JieK-
TPOIPOBOJHOCTD, CXKUMAEMOCTb, PAJAMOAKTHBHOCTb, PACTBOPUMOCTD
BO/IbI B HeDTU U ra3oB B BO/IE.

[TomryTHbBINT HeTAHOI Ta3 coOmEP:KUT OOJBIIOE KOJUYECTBO IIPO-
naHa, 6ytaHa u 6oJiee TSKeJbIX YIJIeBOAOPOAOB. B 3aBucmMoctu ot
3TOTO TIOMYTHBIE Ta3bl MOKHO YCJIOBHO Pa3feuThb HAa TPHU KaTero-
puu:

Geauble Wm cyxue, cogepskaique a0 50 T,/M’ TAKENbIX YIJIeBO-
nopogos (0T IponaHa U BbILIE);

cpeaneit skupHoctu, comep:kammue ot 50 g0 400 r/M° TSXKeTbIX
YTJIEBOZIOPO/IOB;

JKUpHBbIE, cogepskamue cBbrme 400 T,/M° TAKeNbIX YIIeBOI0pO-
JIOB.

BoabnmHCTBO TOMYTHBIX Ta30B U3 KaTeropuu KupHbix. C jer-
Kol HeThI0 O6BIYHO [0GBIBAIOT 6OJiee KUPHbIE Ta3bl, C TIKETBIMU
He(TIMU — B OCHOBHOM CyXWe€ Ta3bl.

[Tporan u 6yTaH JIeTKO CXKMKAIOTCS TPU HEOOJBIINX JTaBJCHU-
ax. Hampumep, nassenne napo mponana npu Temiepatype 20 °C
coctaBiasier 0,83 MIla. B mniacToBBIX YCJOBHUSIX pacnpejeseHne
KayKJIOTO yTJIEBOJAOPO/IA MEXIY KUAKON U razoobpasuoii dbazamu Gy-
JIeT HAXOJMUTHCS B COOTBETCTBUU C JABJIEHUEM IIAPOB IMPU JAAHHOM
tTemrieparype. a3 B IJIACTOBBIX YCJIOBUSIX HAXOAUTCS B DPa3jmy-
HBIX COCTOSTHUSIX B 3aBUCHMOCTH OT JIaBJIEHUS] HACBIIEHUS — CBO-
6OTHOM, PAacTBOPEHHOM, a/icopOupoBaHHOM. OCHOBHBIE (U3UUECKUE
MoKa3aTeJqn - IJIOTHOCTb, BS3KOCTb, PACTBOPUMOCTD, CXKMMae-
MocThb. [1I0THOCTD CBOGOMHOrO raza IO OTHONIEHWIO K IJIOTHOCTH
BO3/lyXa HA3bIBAETCS OTHOCHUTEJbHON IMJIOTHOCTBIO rasa.

1.4. dusnyeckme ceBoMCTBA
rOpHbIX NOPOA-KOJNEKTOpPOoB HedTH
n rasa

Cxormienne HedTH ¥ raza HAGJIIOJIAeTCS JIUIIb B OCAOYHBIX TI0-
pojiax, KOTopble 06pa3yioTcs MyTeM OCaKJEHHS BeIeCTBa B BOJE, a
Takke u3 Bo3ayxa. OcaxjaeHne MOKeT OBITb MEXaHWYeCKOTO, XW-
MUYECKOTO U OMOTeHHOTo THIIOB. [09TOMY OCa/04HbIe TOPO/IbI MOTYT
6bITh 06/10MO4HbIMU (Ta/IeYHUKY, TPaBUH, NECYAHMKM, TJIMHbI, ap-
TUJLIATBI), XeMOreHHbIMU (KaMeHHas COJib, aHTMJPUT, THUIIC, J0JO0-
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MUTBI) U GuoreHHbIME (M3BECTHAKU-PAKYIIEYHUKHI, MEJI, yTOJIb, CJaH-
upr). IloBepxHocTh 3emum Gosee ueM Ha 3,/4 COCTOUT U3 0CAL0Y-
HBIX TIOPOJI.

Hamnb6osee pacmpocTpaHeHHBIMH KOJIJIEKTOpaMH He(pTH U Trasa
SIBJISIOTCS TIECYAHUKH, TJIMHBI W AJE€BPOJIUTDHI.

Ilecyanuk - o6;0MOYHAST OCaOYHAS TOpPHAs TOPOJa U3 CI[EMEH-
TUPOBaHHOTO Tiecka. OH COCTOMT B OCHOBHOM W3 3epEH KBaplla, 4a-
CTO € TIpUMechbio ToJeBoro mmnarta. OObIYHBIN [UANIA30H pPa3MepoB
3epeH necuanuka 0,1-2 M.

Taunbl kpoMe o6G1oMo4HOro Marepmaia (MepyaiilinX 3epeH
KBapla, CJIIOUAOB, IMIATOB) COJEPKAT TJIMHUCTbIE MATEPHaJbl XHU-
MUYECKOTO PA3JIOKEHUS] MarMaTHYeCKUX TOPOJl U OTKJIAIBIBAIOTCS B
BoiHOM cpejie. OO6bIUHO YacTHIlbl TJinHbI pa3dmMepoM Mernee 0,01 mm.

AJNeBpOJMTBI — OCAJI0YHble TIOPOJbl B BUJE MEJIKUX OOJOMKOB
(0,01-0,1 MM), cIieMeHTUPOBaHHbIE B ILJIOTHbIE TOPHbBIE IOPO/IbI.
XeMOTeHHbIe TTOPOJbI COCTOAT W3 MHUHEPAJOB TOTO XK€ HA3BAHUS.
Buorennbie Topoabl 06pa3yioTcs MyTeM HAKOIJIEHWS OpPTraHUYecKUX
OCTAaTKOB JKMBOTHBIX W pACTeHWH, a TaKkKe TPOAYKTOB WX
SKM3HEAESTETbHOCTH.

Ocajounas TOJIa 3eMHON KOPbI COCTOUT M3 PA3JUYHBIX CJIOEB
ropubix nopoa (mmacros). Ilmact — reosiorudeckoe Tea0 OTHOCH-
TEJbHO OJHOPOAHOTO cocTaBa. IloBepXHOCTD, OrpaHUYHBAIONIAS
IJIaCT CHU3Y, HA3bIBAETCS MOJOIIBOM, TTOBEPXHOCTDh, OTPAHMYNBATO-
mas ero cBepxy, — KPOBJeH.

Tousmuua maacra o6bIYHO BO MHOTO Pa3 MEHbIIe ero MPOTSKeH-
HOCTH.

B ocHoBHOM mpeo6sialaloT rOpU3OHTAJIbHBIE CJI0U. B pesysbra-
Te TEKTOHMYECKUX JaBjieHnii (CABUrOB) 3eMHOIl KOPbI OHH MOIYT
ObITb HAKJOHEHBI, CMSTBI B CKJIAJKU W pa3opBaHbl. [Ipw aToM o6pa-
3yloTcs pasauunbie cTpykTypHbie ¢dopmbr (crpykTypbr). Ckiazka
CJIOEB TOPHBIX MOPOJ, O6palieHHas BBEPX, HA3bIBAETCS aHTHKJIHHA-
Jpi0. TUIMYHBIM CJIy4aeM DPAcIoJoXKeHusi HedTH U rasa sBJsIeTcs
AHTHKJUHAIb, T/e B BEPXHEHl YacTH IJIacTa pacloJjiaraercs CBO-
Gozublii a3 (razoBas manka), BHU3Y BOJA, a MKy HUMU HeTb.

[ToBepxHOCTD, paszaensiomas HedTb U BoAy WM HedTh U Ta3,
HA3bIBAETCS COOTBETCTBEHHO BOAOHE(TAHBIM WK ra3oHedTIHBIM
kourakrom (BHK wim THK).

1.5. HedTeoTpauya npu passiyHbIX
peXxumax akcnnayatauumn 3anexen

B pesysbrare skcryaranuu HeMTSHBIX CKBaXKMH Ha IOBEPX-
HOCTb M3BJIEKAETCS TOJbKO 4acTb 3amacoB HedTu B miaactax. OT-
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HOIIIEHWE WM3BJEYECHHOTO W3 3aJeXKU KOJIMuecTBa HeTH K ee mep-
BOHAYaJbHBIM 3amacaM HasbiBaeTcss Ko3dg¢uuuenrom HedTeoTa-
M.

Pazmmuator Texymuii 1 KOHEUHBIH KoadduIimeHT HedTeOoTAAUN.
B nepsoM caydae oH onpezessercss KOHKpeTHol aaToit (Bpemenem)
pa3paboTKH, a BO BTOPOM — B KOHIle Tepuoja sKcrryaramuu. [Ipe-
KpallleHne JKCILIyaTaluu Wjin "BbIObITHE" ("cnimcanue") CKBaKUH
U3 9KCILIyaTaIlMOHHOro (POHA MPUYPOUEHO K IIPeJebHON 06BOJI-
rernoctr (90-99 %) mpoayKIMu WM MajibiM JgebutamM HedTH.

3HaueHNs] TpeIebHON OOBOJHEHHOCTH WM TIPEIeJbHBIX Je6MTOB
OTIPE/IEJIAIOTCS  HKOHOMUYECKOW I11e1ecO00Pa3HOCThI0  Pa3paboTKu
HeTAHOH 3asexi.

Koaddunment HedreoTaum 3aBUCUT OT MHOTUX (PAKTOPOB: pe-
skuMa paboThl 3asexu, (HU3UYECKUX CBOUCTB TOPOJ U ILJIACTOBBIX
SKUJKOCTEN, cucTeM pa3paboTKu 3anexu u T.n. Bo MHOrEX coiy-
Jasgx HedTeoTAaua OIpeesseTcs B IEPBYID OYepelb PEXUMOM
paboThI 3aJIeKH, T.€. €€ T'e0JIOTO-IIPOMBICJIOBON XapaKTePUCTUKOM.

B cayuae BbitecHenuss nedptm Bomol (BOJOHANOPHBIH PEKUM)
o0beM 3ajie’ku, 3aHUMaeMblii HedTbIO, HEIPEPbIBHO yMEHbBINAETCS.
Ilepen dponHTOM BOABI ABUKETCS BCE BPEMSI B OCHOBHOM O[HA
dasza - wHedrth, B cBA3M ¢ uYeM 3sddeKkTUBHAT TPOHUIIAEMOCTD
MOpOJBI /T He(TH BCe BpPEMs OCTAEeTCS JAOCTATOYHO BBICOKOH. ITO
JlaeT 3HAYUTEJbHBIH 3(deKT BbITecHeHUs, qocTuramiiero 70-80 %.
Takoro sxe 3HaueHus HedTEOTTAYM MOXKHO [OCTUYDH TPU Ta3o0-
HAIIOPHOM pexknMe (PeXUM rasoBOH INAIKM).

[Ipu paGore 3ajeku C rasoBbIM PeKUMOM (PeKUM pacTBOPEH-
HOTO Ta3a) CHUJKEHHE ILJIACTOBOTO JABJIEHUS BeAET K BbIIEJEHUIO
3 HeTH pACTBOPEHHOTO Tasa, UTO MPUBOAUT K POCTY Ta30HACHI-
MeHWsT TIOPOJbI U TEM CAaMbIM yMeHbINeHN0 3P QeKTuBHON TpoHU-
maemMoctn ee 751 Hedptu. Ilostomy mpoltecc UCTONEHUS Ta30BON
aHeprun MaJioaddertuBen. Tak, TpU Ta30HACHINEHHOCTH TTOPOIBI
6osee 35 % wHa6Jamo[aeTcd ABUKEHUE TOJIBKO ra3a. B KOHEYHOM
urore koadpdurment wuedreoTmaum mpum TOM cocrasasger 10-
30 %.

Kaaprii peskuM XapaKTepHU3yeTcs OIpe/eJeHHbIMHA IOKa3aTe-
JIIMM B TIpoTlecce IKCILTyaTaluy 3aJeku. TakuMu TMOKa3aTeIssMu
ABJAIOTCSA OOGBIMHO MJACTOBOE JaBJjeHne (OTHECEHHOE K HAdalbHO-
My KOHTYPY He(TEHOCHOCTH WJIM CPeJHee MO ILIOMIAJANn) ¥ Ta3oBblii
akTop. DTH TMOKasaTes M 3aBUCAT B OCHOBHOM OT TEMIIOB OT6Opa U
9HEPTETHMYECKON XapaKTepucTuKH 3anexn. OTciofa CTaHOBUTCS
SICHOW 3a/1aya BOCIIOJTHEHWS TIJTACTOBOI SHEPTUU TYTEM 3aKAaYKH BO-
JIbl WJIU Ta3a, o yeM OyaeT ykazaHo HIbKe. [IpoekTbl paszpaboTKu

MECTOPOKJICHUSI OPUEHTUPYIOTCA Ha cpeaHolo HedTeoTnauy 40-
30 %.
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B macrosiee BpeMs Be3je, T/le MO3BOJSIOT T€OJOTHYECKHIE YCJIO0-
BHS U 3TO 1[€JeCO006Pa3HO C IKOHOMUYECKON TOYKM 3PeHus, co3a-
eTcst UCKYCCTBEHHBIH BOAOHANOPHBINA pexknuM. Bosee 80 % nHedtn B
CTpaHe MOOBLIBAeTCS M3 MECTOPOXK/AEHUI, Ha KOTOPBIX OCYIIECTBJIS-
eTcsl TOJJIEPKAHUE TIJIACTOBOTO [IABJEHUS C TPUMEHEHWEeM 3aKOH-
TYPHOTO W BHYTPUKOHTYPHOTO 3aBomHeHus. Ho m mpm BomoHATOp-
HOM pexxume KoadduimenT HedTeoTHaun Aadek oT eAuHUIb. 1lpn
€CTeCTBEHHOM BOJIOHATIOPDHOM peskuMe Koadduiiment nedTeoTnaun
cocraBisier 50-80 %, a mpu uckyccrBenHoM — 40-60 %. OcnoBHas
NpPUYNHA HETOJHOTO M3BJeUeHUs HeTH W3 HeAp — JAelicTBHE Ka-
MUAJISIPHBIX CHJI, TPOSIBJSIONIUXCS MPU HaJUYUU MeK(a3Horo Ha-
TSOKEHUS Ha KOHTAaKTe He(PTh — BBITECHSAIONAS JKUIKOCTD.

[lepenBuskenne TpaHWIlbl padfena HedTb - Boja TPOUCXOIUT
O/THOBPEMEHHO M0 HECKOJbKUM IOPOBBIM KaHaJaM pPa3HOTO cede-
Hus. B ruapodobHoil mopome KamuISpHbIE CUJIBI TPENSTCTBYIOT
IPOJBIKEHUIO MEHUCKA, MOITOMY KOHTAKT HedTb — BoJa OBICTpee
MepeIBUTAETCS 10 TIopaM GOJIBIIIOTO JWaMeTpa, OCTaBJsAsI HePTh 3a-
MEeMJIEHHOW B MeJKUX mopax. B ruapoduabHOil MOpoje MOXKeT Ha-
6soatbes U oOpaTHAs KapTUHA: 32 CYeT KalWJUISPHBIX CUJ KOH-
TaKT ObICTPee ITIepeMeIaeTcss B MOpaxX Majoro JUaMerpa, a 3alleM-
JeHHas HedTb ocTaeTcss B KpynHbIXx nopax. Hedrb Moxer ocra-
BaTbCsl B IIPOMDBITOI 4YacTH IlJIacTa TaKKe B BUJE IJICHOK Ha CTEH-
KaxX MOPOBBIX KAHAJOB.

K ywmenbmennto HedTeOTIaun TPUBOAUT W HEOJHOPOTHOCTDH
miacta. Bopa ObicTpee IMPOABUTAETCS MO XOPOIIO MTPOHUIAEMBIM
30HaAM M TIPOIJIACTKAM, OCTaBJgs "leqanku' HedTH HA MaJONPOHU-
I[aeMbIX YyYacTKaX. JTOT mpoiiecc erie Gojee ycyry6JisieTcs, Koraa
BSI3KOCTDb BBITECHSIIOIIETO areHTa MeHbIe BSI3KOCTH HedTH, W ueM
60JIbIlle pa3Jnure B BSI3KOCTH, TEM MeHbIe HedTeoT/ayua.

[Ipy 3aBOgHEHWW TIPOAYKTUBHBIX TIJTACTOB CTAPAIOTCS YMEHb-
IMUTh BPEIHOE BJIMSHHUE MEPEYNCJIEHHBIX (DaKTOPOB: 3a CYET BO3-
JefictBusg Ha TPuU3aboOiHy0 30HY ILJIacTa C IeJbI0 BBIPABHUBAHUS
npoduseil TPUTOKA W TOTJIOMIEHUS, PETYJIUPOBAHUS PesKUMa pPabo-
TbI HATHETATEJBbHBIX U [JOOBIBAIONINX CKBAJKWH, UYTOOBI HE JIOIyC-
TUTH 06pPa30BaHUS S3bIKOB M KOHYCOB OOBOJHEHWS; OJHOBPEMEHHON
pa3ebHOM KCITyaTallud MPOAYKTUBHBIX IJIACTOB W Pa3AebHON
3aKauyky BOJbI, (popcupoBaHusi 0TOOPA, MUKJINYECKOH 3aKauKu, U3-
MeHeHUs HalpaBJjeHusd (QUIbTPAIMOHHBIX MOTOKOB.

I PexTUBHOCTD TEPEUNCTIEHHBIX METO/IOB BO3JEHCTBUS HEMO-
CTaTOYHA JJIs1 CUJIbHO HEOIHOPOJHBIX IJIACTOB, OCO6EHHO HA MECTO-
POK/IEHUSX BBICOKOBSI3KMX Hedreli. [loaToMy B Hacrosiee BpeMs
Bce O6oJiee MUPOKOE PACTPOCTPAHEHWE TMOJYYAIOT HOBBIE METOIBI
yBesmuenusi Hedreormaun (raba. 1.3).

BospmmaCcTBO M3 TIpe/icTaBJEeHHBIX METOJOB HaIlpPaBJeHO Ha
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Ta6bnuima 1.3
YcaoBust 3¢ PeKTHBHOTO PUMEHEHHUST METO/IOB YBeIuYeHus1 HepreoTaaun

Texymass | Baskoctp | Temme- | Tousmu- | Koaddu-
Meto/ yBeMueHUs HedTEOT- | MJACTOBOI | parypa, Ha IHEHT
HedreoTIAYN nava, % Hedru, °C niacra, | ITpoHUIlae-
K GaJjaH- Mmlla-c M MOCTH,
COBBIM MKM?
3amacam
BospneiictBue Ha
pHU3aGoiHyI0 30HY
maacra:
pacTBOpamMu 30 10-100 [lo 90 - > 0,1
MOJIMIMEPOB
MUIIEJISIPHBIMU 70 o 10 [To 65 - > 0,1
pactBopamu
BOJIHBIMU 30 Jlo 50 ITo 90 2-15 > 0,015
pacrBopamu [TAB
pacTBOpamMu 60 [lo 100 - - > 0,1
meJsioueit
CEepHOIl KUCJIOTOI 30 1-30 - - 1o 0,5
KapOOHU3NPOBAH- 60 o 100 [lo 60 > 2 > 0,05
HOI BOJOI
JIBYOKHCDBIO 60 Jo 50 - Jo 15 > 0,005
yriepoja
SKUIKAMU 15 ITo 100 Ilo 40 Ilo 40 -
pPacTBOPUTEISAMU
060TaAIIEHHBIM 25 o 15 - Ilo 300 ITo 0,15
rasoM
CyXUM rasoM 60 Jo 10 - o 15 > 0,005
BBICOKOTO [TaBJICHUST
ropsiueit BoJIoi 30 > 15 Ilo 50 > 15 > 0,1
mapom 30 > 50 o 50 > 6 > 0,1
BuyrpuniacroBoe 50 > 10 - 3-30 > 0,1
ropenue
Mouinnbie - ITo 100 - > 60 Jo 0,15
BHYTPHUILJIACTOBBIE
B3PbIBbI
BubpoceiicMuueckoe 30 30-200 - 2-50 > 0,1
BO3jIeliCTBUE

(BOJTHOBBIE METO/IBI)

CHUIKeHUe MesK(da3Horo HaTsyKeHus Ha rpaHulle HedTb — BbITEC-
Haiomuii areut. Hekoropble U3 9TUX METOJOB NPUBOJAT K JIMKBU-
Jaiu rpaHuibl pasgena ¢as (3akauka OTOPOYEK KUIKUX M Taso-
06pa3HbIX pacTBopuTesieil, pacTBopeHne HedTH B CYXOM Tas3e Bbl-
COKOTO JlaBjenus). YacTh MeTO/OB 06JIa/laeT KOMILJIEKCHBIM BO3/I€li-
ctBueM. Tak, 3akauka pPacTBOPOB ITOBEPXHOCTHO-aKTUBHBIX Be-
HIeCTB U MUIIEJIPHBIX PAcTBOPOB K TOMY JKe YJIydllaeT MOIoIue
CBOIICTBa BBITECHAIOLIEIO areHTa, TeIJIOBble MeTO/bl U MCII0JIb30Ba-
wue CO, MPUBOAAT TakXKe K MOHIKEHUIO BSA3KOCTH HedTH. Y CJIO0-
Bus 3¢ (HEKTUBHOTO IMPUMEHEHUS METO/M0B YBeJMUeHHUs] He(TeoTaa-
YW IJIACTOB SBJSIOTCS OPUEHTUPOBOYHBIMHU, OHHM HU3MEHSIOTCH C
pa3BUTHEM TEXHMKU U TEXHOJIOTMU METO/IOB BO3/E€HCTBUA.
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