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PE3IOME
Onunemuonornyeckas curyanus B Poceuniickoit @eneparyu o Opyuesie3y Ha IPOTSHKEHUH MOCIIEAHUX JIET
He MMeeT TeHJISHIUH K yrny4ienuto. OOcTaHoBKa 1o Opyuemiesy B peciryouuke Jlarectan 3a rmociegHue 5 jer
TaKKe SIBISIETCS HECTAaOWIIBHOW M ONpejeNseTcs BBIBICHHEM Opyleiuie3a Cpeau CelbCKOXO3SHCTBEHHBIX
JKMBOTHBIX M WHIMBHIYaJIBHBIX X03sCTBaX. DMHU300THYECKOE HEOIAaromnoyyyus Mno Opyueiuie3y u HapylIeHUs
CaHWTAPHO-TMTMEHUIECKUX HOPM M IIPABWII IPH BEACHUN >KHBOTHOBOJCTBA OPYIIEIUIE30M SIBIISIOTCS TJIaBHBIMH
MPUYUHAMH IIHPOKOTO PACHPOCTPAHEHHS NAHHON MHPEKIMH M SKOHOMUYECKHX IOTEPh B KHBOTHOBOIYECKON

oTpacin CEJIbCKOTO XO3SIHCTRA.

IlepBocTeneHHOe 3HaUeHHWE TPOOJIEMBI 3a00JIEBAEMOCTH OpYIEIIe30M

nproOpeTaeT B YCIOBHAX IPOBOAUMBIX MPEOOpa30BaHUN B arpapHOM CEKTOpE, HANPaBICHHBIX HAa YBEIMICHUE
MIOTOJIOBBS CEITLCKOXO03SICTBEHHBIX JKHUBOTHBIX (KPYITHOTO, MEIIKOTO POTaTOTO CKOTA).
KiroueBble cioBa: Opyieiies, 3a00eBaeMOCTb, KPYIMHBIA M MEJKHA pOratblii CKOT, MPO(HIAKTHKA,

BaKIIMHaIIKUs.

Bgenenue. bpyuenies - Tshkenoe HHPEKIIMOHHO-
aJIeprUYecKoe 3aboseBaHue 4eJI0BeKa,
XapaKTepHU3YIOIeecs CKIOHHOCTBIO K XPOHHYECKOMY
PELUINBHUPYIOIIEMY TCUCHUIO C Pa3BUTHEM CTOMKHX
MOJIMCUCTEMHBIX TOPAXCHUH OpPTraHW3Ma, HEPEIKO
NPUBOASIIMX K WHBAIMIM3aIMH. B ecTecTBEHHBIX

YCIOBHSIX 3apaXKeHUE monei TIPOUCXOAUT
MOCPECTBOM MOTpeOICHUS MH()HUIIPOBAHHBIX
NPOIYKTOB, TPSMOrO0 KOHTakKTa C  OOJBHBIMH

JKUBOTHBIMU WJIM HHTalAluell KOHTaMHHHPOBAHHOTO
aspososst [1, 2].

Bpyuennes ormeuaercs Ha BceX KOHTHHEHTaX B
OonpmmmHCcTBE cTpaH MHupa. OcoOEHHO B CTpaHax
CpeamsemHoMopbsi, Boctounoit EBpomel, FOxHON u
HentpansHoit Amepuxu, Adpuku, LleHTpansHoH u
IOxnoit Azum, KaBkaza, ApaBUHCKOro MoJiyocTpoBa,
Bmmxaero Boctoka. B aTHX permonax Opymnemnés
BCTPEYAETCsl B OCHOBHOM y KPYITHOI'O POTraToOro CKOTa
(KPC), menxoro poraroro ckora (MPC), a takxe y
IWKUX CBUHEW, OM30HOB, JIOcel, 3aiineB. I1o caMbiM
ckpoMHBIM mocu€tam 6onee 300 mwmuonos u3 1,4
Mwmmapaa norosioBest KPC B Mupe 3apaeHsI
Bo3OynuTeneM Opyuemnésa. Ha Tepputopum crpan
CHI' Opyuesmne3 BcTpedaeTcs MOBCEMECTHO, HO,
raBHBIM o0pa3oM, B Kazaxcrane, Cpemneiri Asuu,
Cesepaom KaBkase, 3akaBkasbe, a TAK)KE B HEKOTOPBIX
perronax 3amagHod u  Bocrounoit Cubupn u
[oBomxkest [3]. Ilo 3abonmeBaemMocTH Opyuenae3omMm
muaupytomee Mecto cpeau crpan CHIT 3anumaer
Ksipreizcran.

Bozoyaurensivu
JIIOACH,

MH(EKINOHHOM
00bEMHAEMO TEPMHUHOM

HaToJIOTHH
«Opyneesy,

SIBJISIFOTCS MHOT'OYHCJICHHBIE IIPeJCTaBUTENN
mukpoopranusmMoB  poma  Brucella.  CormacHo
OONICTIPUHATON COBPEMEHHON KIacCH(DUKALUU PO
Brucella Bxirouaer B cebst 10 BUIOB M 3HAYUTENHHOE
KOJIMYECTBO OMOTHUIIOB BO30OymuTenei [4].
XpoHuueckoe,  dame ~ OSCCHMITOMHOE |
JUINTENIFHOE TEYCeHHE OpyHeIUé3HOH WH(EeKIHd y
JKUBOTHBIX JefaeT e€ TPYOHO AHarHOCTHPYEMOH.
YcroiiunBocTh K (pakTopaM BHEHIHEW cpeasl u
UCKIIOYUTENbHAA IUIACTUYHOCTh BO30YAMTENSA, NpH
HaJIMYUH JIOCTaTOYHOTO OTHOCHUTEIIFHOTO
NOCTUH(EKIIMOHHOTO UMMYHHUTETA, OTPENEIISIOT BCHO
CIIOKHOCTh  00pbObl ¢ wuHbekumeit [2,3,5]. Ilpu
3apaXeHNW WHKYOAllMOHHBIA TMepuoj urcs 2-4
Henenu. Ecnu cpean BOCIPHMMYHBOTO MOTOJIOBBS HET
OCepeMEHHBIX JKUBOTHBIX, 3a00JIeBaHUE, KaK MPABUIIO,

MPOTEKACT 0ECCUMIITOMHO. I[I/IEII‘HOCTI/IPOB&TB
3a00JIcBaHKe MOXXHO JINIIb npu MIpOBCACHUN
CCPOJIOrH4ECKOro n AJUICPTUYCCKOro METOA0B
HUCCICA0BAHUA.

B pecnyonuke larecran B 2021 rogy otmedeHo
yBeJIMYeHHEe  3a00JieBaeMOCTH  Opyle/uie3oM B
cpaBHeHnH ¢ 2020 r B 2 paza, 3aperucTpuponano 176
ci. mporuB 81 cm. B 2020 romy. Bompoc
3a0oneBaeMoCTH  OpyLeisie3oM — JepXKUTCS  IoJ
MIOCTOSIHHBIM KOHTpoJieM MuH3paBa, KakJbplii BHOBb
BBIABJIICHHBIN cilydail Opynemiesa B peciyOnnke
o0cyxmaeTcs Ha MH(PEKIIMOHHOM mTabe MuH3/paBa ¢
MIpUTJIAIIEHUEM CHEIMATNCTOB VYnpasnenus
Pocnotpebnanzopa no PJl, Komurera Berepunapuu
IIpaBurensctBa P/l 1 rnaBHBIX BETEpUHAPHBIX Bpauei
roposioB (paifoHOB).
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B 2021 roay yBenuumiachk KOJTHIECTBO OOJBHBIX,
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Bo Bcex mNONOXKHUTEIBHBIX np06ax BBIJICJICH
6030youmenv  Koszve-oseuvezo muna (Brucella
melitensis). Peructpanus cirygaes Opyueiuiesa 3a 2021
roj OblIa Ha 35 TEPPUTOPHUSIX PECITyOIIUKH.

[Nokazarens 3aboneBaeMOCTH TIO Opyleimie3y B
CeNbCKOW MECTHOCTH BBILIE, YEM B TOPOACKOH B 6,7
pas. [Mo-mpexxaeMy  HEONATOMONYYHBIMH IO
Opyuemie3y SBISIFOTCS TEPPUTOPHH AKYITHHCKOTO,
AXBaxcKoro, Byitnakckoro, XyH3aXCKOro0,
TapymoBckoro, CeprokanuHckoro, JleBammuHCKOTO,
Kusnspckoro paifoHOB.

Cpenn nereét a0 17 n;er 3abosieBaeMoOCTh
Opyuemnezom B 2021T. 3apeructpupoBana y 17 (4%)
NeTeil. Ananuz 603pacmHou cmpykmypbl 3a001e8UUX
opyyennesom: B Bozpacte ot 18 10 60 et — 62,5% (96
yen), crapire 60-tu et y 33,5% (59 gen.).

[Mo-pexxueMy B CTPYKType  3a0OJEBIIUX
Opynesue30M npeodianaoT My4uHbl (86%), a Tarke
BIACNbIBI THIHOTO cKoTa (57,1%). 3aboneBaeMOCTh
OCTpBIM OpYILIEIIE30M Hallle PETUCTPUPYETCS B JICTHUI
nepuoj, Imocine pabdoT, CBS3aHHBIX C BECEHHEH
CTpUXKOHM oBell. MicTouHUKOM 3apakeHus AJisd JitoIen

MOCTTYXHJIN: MEIIKUH pOTaThIii CKOT — 14,2 %; KpymHBIN
porarsiii ckot — 56,4 %.

PacnipocTpanenuto  Opymenie3a crnocoOCTByeT
UHMEHCUBHOe nepemelyenue ckoma Kak BHyTpH caMoi
pecrryONIMKM, Tak ¥ W3 COCEJHHX TEPPHUTOPHH:
Kanmeikun, AcTtpaxaHckoi obiactu,
CraBponosbckoro kpas, Yeuenckoir Pecryonuku, 6e3
KapaHTHHHU3allMM W peaju3alsi MsACO - MOJOYHON
MpONYKUUK, ©Oe3 BETepUHAPHO - CAaHUTapHOH
9KCIIEPTHU3BI.

AHanu3 TpUYMH, NPUBEIIINX K 3apPaKCHUIO
Opy1LIeIUIE30M BBISIBUIL, YTO HO-TIPEKHEMY BBICOKA 10JIS
3a00/€BIINX OT  yNOTpEOJICHHS  NOTEHIUAIbHO
OrmacHOW MscoMonouHoi mpoaykimu (24,2%), ot
KOHTAaKTa C >KABOTHOBOJYECKUM ChIpbeM (29,6%),
yepe3 MHUIMPOBAaHHBIE TpenMeTsl yxona (48,3%).
Benymmwmii myte nepenauu: KoHTakTHbIH (57,4 %), a
TaKoke M anuMeHTapHsii (21,8 %), n B 10,2% ciaydaes
HE YCTaHOBJICH.

B pecnybmuke puck 3apakeHHs OpyIeiie3oM
HAaceleHHsT IIOCTOSIHHO O4Y€Hb BBICOKMH, BBUIY
OTCYTCTBHUS MIPEAIPUSTHH, 3aHUMAIOIINXCS
mepepaboTKoil  JKHBOTHOBOAYECKOW TPOIAYKIUH OT
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STNA.HEOIATOMOIYYHBIX X035HCTB; 3apPETUCTPUPOBAHO
84 HeOnMaromoayIHBIX IMyHKTOB IO OpYIEIe3y cpeaun
WHANBUAYAIBHBIX X03AUCTB, 13 HUX 70 o Opymeriesy
KPYIMHOTO  pOTaToro ckora # 14  IyHKTOB
HEeOJIaromoIyyHsIX Mo OpyIemie3y MeJIKOTO PoraToro
CKOTA.

MenuuuHckne OpraHM3aliu peciryOIuKu
€XKEroJHO MPOBOJST MEPONPHUITUS IO AKTHBHOMY
BBISBJICHUIO W NpoduiakTHKe Opyleiiesa cpenu
HaceJICeHUsT U OIpPEEJCHHBIX KOHTUHIEHTOB TIPYII
pucka (’KMBOTHOBOJIOB, CKOTHUKOB, JJOSIPOK, 4a0aHOB,
crpuraneii u 1.1.). OcMoTpy noasexano 5245 yenoBek
yKa3aHHOTO KOHTHHTEHTa, oocnenoBano 3224 (61,4%),
B T.4. 110 YaCTHOMY cekropy 2351 den., u3 HHX C
BBIBJICHHBIM  IIOJIO)KUTEIBHBIM  PE3yJbTaTOM B
peakmmu Paiita - Xememscoma 31 dwem, 1o
00IIeCTBEHHOMY CEKTOpY 162, W3 HHUX C IOJIOKHM
pesympraroM - 0 demoBek. B pamkax kanmeHmaps
HpO(bI/IJ'IaKTI/I‘IeCKI/IX IPUBUBOK TII0 J3OHUACMUYCCKUM
MOKa3aHMUAM BakuuHHpoBaHO 3a 2020 rox mpoTUB
opyuemnesa 175 denoBek wu3 momnexamux 250
(70,0%), peBakmuaupoBaHo 185 uenoBek, uz 335
(55,2%) u3 3amnaHUpPOBAaHHBIX KOHTUHTEHTOB «TPYIII

pHCKay.
Esxeronno B peciryOnuke TIPOBOASATCS
CEPOJIOTUYECKHE  HCCICAOBAHUS  HAaceleHHs  Ha

Opyueine3: MO KIMHUYECKAM TIOKa3aHUSAM, II0
SMHUI.IIOKAa3aHUSAIM, B  paMKaX  JHCIAHCEPHOTO
HaOMIOMEHUS W TMPOQPHIAKTHICCKOTO MEIUIIMHCKOTO
ocmotpa. 3a 2021 roj HpoOBEACHO CEPOTOTHUECKHUX
WCCIIeTOBaHUMA o Paiity-Xenenbcony 689
HCCeIoBaHuM, u3 HUX - 5% (193) ¢ monoXuTeIHHBIM
pesynbratom, B 2020 r. obcnenoBano 11285 yenosek,
Cp€ar HUX BBIABJICHO C MOJIOKHUTEIIbHBIM PE3YJIbTAaTOM
3% (348). B kaxmoil MEAMIIMHCKOW OpraHu3alyu
pecryONIMKH B IUTAHOBOM MOPSAKE  TIPOBOASATCS
MEPOTPHUATHS IT0 POPIITAKTHKE 300aHTPOITOHO3HBIX U

MIPUPOJHOOYATOBEIX HMHGEKIWN: s HACEICHHS C
UCTIONB30BAaHMEM  TOIBKO  CPEACTB  MacCOBOM
nHPOPMAUN TPOBEACHO 17 BBHICTYIUIEHUH IO Pamuo,
16 Ha MECTHBIX TENCBH3MOHHBIX KaHamax u 34
myOnukanpyu B Tas3erax, npoduraHa 31 Jsekous B
Pa3IHYHBIX YIPEKIACHHAX.

Takum  o0Opa3oM, 300HO3HBIE  HHQEKIHH,
npuoOpeTaronye B IOCIAEAHHE TIOAbl OOJbIIOE
3HAUEHWE JUIi 3/0pPOBbS  HACEJIEHUs, TPeOYIOT

KOMILJIEKC-HOCTU IIPOBOJMMBIX MEKBEJOMCTBEHHBIX
MEPOIPUATUH.
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AHHOTALIUA
JlanHasi cTaThsl MMOCBSIIEHA aKTYaJIbHOH BO BCeM Mupe mpobieme o0pa3oBaHHE W HAKOIUICHHUE HETSHBIX
nIIaMoB. HpI/IBeI[eHLI pPEIYIbTATHI I/ICCJ'Ie,I[OBaHI/Iﬁ N aHajm3a CYHCCTBYIOUMIUX JUTEPATYPHBIX MaTCpUAJIOB
KJ'IaCCI/I(bI/IKaL[I/II/I BUIOB He(bTHHI)IX 1j1aMoOB, MPUIHUHBI U UCTOYHUKU O6paSOBaHI/I${ He(i)THHI)IX nIaMoB, ITYyTHU UX
nepepaboTKU W YTUJIM3AIUH ¢ pe3epByapoB. OnucaHbl GU3NKO-XUMUYECKHE METOJIbI UCCIENOBaHUS HEPTIHBIX
IJIaMOB MTO3BOJIAIOIIUX OMPECACIIUTDL KAYECTBO He(bTSIHOFO njiama.
ANNOTATION
This article is devoted to the problem of the formation and accumulation of oil sludge that is relevant
throughout the world. The results of research and analysis of existing literature materials on the classification of
oil sludge types, the causes and sources of oil sludge formation, ways of their processing and disposal from tanks
are presented. Physical and chemical methods for studying oil sludge are described, which make it possible to
determine the quality of oil sludge.
KiroueBbie cjoBa. He(bTHHLIG nuiaMbl, MEXaHUYCCKHUE MPHUMECH, OMYJIbCUA THIIA BOIIa-He(bTL,
arpEraTuBHLIC Q)HSI/IKO-XI/IMI/I‘IGCKI/IG CHCTEMBI, (bHBI/IKO-XI/IMI/I‘IeCKI/Ie XapaKTCPUCTUKU IJIIaMOB.
Keywords. Oil sludge, mechanical impurities, water-oil emulsion, aggregative physical and chemical
systems, physical and chemical characteristics of sludge.

BBenenue
[Ipu no0ObIve, TPAHCIIOPTUPOBKE U IMepepaboTke
HE(PTH TPOUCXOAUT OOpa30BaHHE W HAKOIUICHUE
He(TIHBIX [UIAMOB. B camom o0mem Buae Bce
HE(TSHBIC [UIAMBI MOTYT OBITh pa3JCiICHBI HAa TPH

OCHOBHBIE TPYIIIBI B COOTBETCTBHU C YCIOBHSAMH HX
00pa3oBaHus: TPYHTOBBIE, TIPUJIOHHbIE "
pesepByapHoro Tuma. [lepBeile  oOpasyrorcst B
pe3yibTare MpOJMBOB HE(PTENPOAYKTOB Ha IIOYBY B
Ipolecce MPOU3BOJCTBEHHBIX oOmepanuii, 1100 mpu
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aBapuiHbIX  cuTyanusx. [IpugoHHBIE — HIJIAMBI
00pa3yroTcs 3a cueT ocenaHus HepTSIHBIX Pa3IMBOB Ha
JHO BOJOEMOB, a HE()TAHBIC NUIAMBI PE3EPBYapHOTO
THIIA - IPY XPAHCHHUH U MIEPEBO3KE HEPTETIPOAYKTOB B
€MKOCTSAX Pa3HOW KOHCTPYKIIHH.

B nemom, He(hTAHBIE NUIAMBI TIPEACTABISIOT
coboit MHOTOKOMIIOHEHTHBIE YCTOHYMBBIE
arperaTUBHbIC (U3UKO-XUMUYECKHE CHCTEMBI,
COCTOSIILIIE B OCHOBHOM, U3 HE(TEIPOIYKTOB, BOJbI,
necka, TIMHBI U T.4. [ 1aBHON NpUYuHOM 00pazoBaHus
He(TSHBIX NUIAMOB SIBISIETCS  (PU3MKO-XMMHUUYECKOE
B3aUMOJICiiCTBUE HE(PTENPOIYKTOB B pe3epByape C
BJIaroi, KHUCJIOPOJOM M MEXaHHYECKHMH IPHMECSIMHU.
B  pesymprare Takumx ~IpoLeccoB  oOpasyercs
CMOJIOTIOJIOOHBIE  COGAMHEHHWS, a TakXkKe BOJHO-
MAacJsiHbIE 3MYJIBCHM M MHUHEPAIbHBIC IHCIEPCHU.
IMockonpky mo00W mTaM oOpasyercss B pe3yibTare
B3aUMO/ICHCTBUS C KOHKPETHON IO CBOMM YCIIOBUSIM
OKpy>Karouleil cpeol MU B TEUEHHUE OIPEAEICHHOIO
MPOMEKYTKa BPEMEHH, OIMHAKOBBIX IO COCTaBYy H
(DU3MKO-XMMUYECKUM XapaKTEpPUCTUKAM IUIAMOB B
npupoze He 6riBaeT [1].

IIpousBoacTBeHHAS JeSITeTIbHOCTD
HedTernepepabaTHIBAIOIINX M HEPTEra30q00bIBAIOIINX
NPEANpPUATHH HEN30€KHO OKa3blBaeT TEXHOTEHHOE
BO3JICHCTBIE Ha OOBEKTHI IPUPOIHOM CPEdbl, HOATOMY
BONIPOCHI ~ OXpaHbl  OKpYXXalomled  cpeasl U
PanHoOHAIBHOTO MCIOIb30BAHNUS MPUPOTHBIX PECYPCOB
UMEIOT BakHOoe 3HadeHme. OpmHuM n3 Hamboiee
OMACHBIX  3arpsA3HUTENe  MpPaKTHYeCKH  BCeX
KOMIIOHEHTOB NPHPOTHON Cpeabl, MOBEPXHOCTHBIX U
MOJ3EeMHBIX BOJI, TTOYBEHHO-PACTUTEIHLHOTO IOKPOBA,
aTMOc(hepHOro BO3/yXa SIBJSIFOTCS] HE(TeIIIaMBl.

OcHoBHas1 YacTh

B HacTosmee BpeMs MepecTpoika CTPYKTypHI
MpOM3BOJCTBA  HedremepepadaThIBAIOIINX  3aBOJ
(HII3) HanpaBiieHA B CTOPOHY Pa3BUTHS O€30TXOIHBIX
MPUPOIOOXPAHHBIX TEXHOJIOTHH, KOTOpBIE
MHHUMH3HPYIOT KOJMYECTBO HE(PTEOTXOMOB, MM OHU
MOBTOPHO M C BBITOAOW wHcHonb3yrorcs. Ilostomy
W3BECTHBIE Ha CETOAHSIIHUA JEHb NpPaKTHYEeCKUe
pa3paboTKN 1O TEXHOJOTUH YTHIM3AIMH HEPTSIHBIX
[JJAMOB, B OCHOBHOM HAaIpaBJICHBl Ha BBIACICHHE U
yrunuzaiuio HedTi U HedTenpoaykroB. OcTaBuiascs
MIOCJIEe 3TOTO CTOYHAs BOJIA U TBEPAAs MM Oy KUIKast
Macca, HAChIIICHHAs XWMHYECKUMH peareHTaMu M|
YIJIEBOJOPO/IAMH, ITIPAKTUYECKH HE YTHIM3UPYIOTCH,
XOTSI IO TOKCHYHOCTH SIBJISIFOTCS 00JIee ONacHBIMHU IS
OKpYXarouieu cpenpl.

Hedrsnple mmamMel - 3TO  ycTOHYMBBIE
MHOT'OKOMIIOHEHTHbBIE arperaTHele ¢dusuKo-
XUMHYECKHE CHUCTEMBI, COCTOSIILHUE u3

He(pTenpoayKTOB, MUHEpPAIBHBIX MpPUMeEceil ¥ BOIBI.
[IprurHa BO3HMKHOBEHHS HE(TSHBIX MLIAMOB, 3TO
(hU3NKO-XMMHUYECKOe B3auMoOJeHcTBHE HEPTH WIU
HE(PTENPOAYKTOB €  KHUCIOPOJOM, BIarod u
MEXaHUYECKUMHU TPUMECSMH, B OTAEIBHO B3ATOM
cpezne.

B mporecce npou3BOACTBEHHOH AEATEIHLHOCTH
npu no0brde, nepepaboTKH HE(TH, TPAHCIIOPTUPOBKE
obpasyrorcst HedTsHble mIIaMbl. B pesynbrare
B3aUMOJICHCTBUS C YCIIOBUSIMH OKpPY>Karolled Ccpezbl
obpazyeTcs J1000H LUIaM M B TEYEHHUE KAKOTo-1H0O0

MIPOMEXYTKa BpPEMEHH OJUHAKOBBIX 10 (DU3UKO-
XMMHUYECKUM XapaKTEPUCTUKAM U COCTaBaM B IIPUPOJIE
[IIJIAMOB HE OBIBACT.

I[Ipu wmHOTOOOpa3Mm HEPTAHBIX OTXOHOB (B
00001IeHHOM BHIE) HE(TSHBIE IUIAMBI MOTYT OBITH
TIOJpa3/ieNeHbl Ha TPH TPYIIIEI COTTIACHO YCIOBHAM HX
00pa3oBaHUs:

- Ipuponmnusie. IlpupomueiMu  HeTSIHBIMU
[IJIJaMaMH Ha3bIBAIOT BEIIECTBO, KOTOPOE IOSIBILSIETCS
BIIOCJICACTBUM OCEJaHusi He()TH Ha THO, KaKUX JHOO
BOJIOEMOB M CMELIMBAaHHEM €€ C MYJIOM U BOJIOH.

- I'pynroBele. ['pyHTOBBIE HE(TSIHBIE MITAMBI
TIOSABJIAIOTCSI BIIOCIIEICTBUH MPOJIMBA HEPTH HA 3EMITIO.

- PesepByapupie. Bo Bpems xpaHeHus HedTh
BCTYIAET B XMMHUYECKYIO PEAKIHIO C ITOBEPXHOCTHIO
pe3epByapa, TEM CaMbIM CO371aBas HE(TSHOW MIIaM,
KOTOPBIii HA3BIBAIOT pe3epByapHBIM [2].

Hedrsanple nutambel, KOTOpele 0Opa3yloTcs B
npouecce JI00bIMM  HE(TH, SBISIOTCA OTIEIBHOMN
rpynnoi. Beixoadmas Ha IMOBEPXHOCTb 3€MIIA U3
HeTIHOTO  mIacta HEPTh  CONEPKHUT  BOAY,
B3BEILICHHBIC YaCTHUIIBI TOPHBIX MOPOJI, PaCTBOPCHHBIE
B Hell rasel u conu. OnHako poObiBaemasi HeTh, B
OOJIBIIMHCTBE CIIy4acB, MHPOXOAUT IPOMBICIOBYIO
MOJTOTOBKY, 3a4acTyl0 OHa IpeJHa3HaueHa It
9KCTIOpTa  WIM Ui TPAHCHOPTUPOBKH  Ha
HedrenepepabaTbIBalOIINEe 3aBOJBI, HAXOAAIINECS B
OTHAJIEHHBIX OT MecTa A0OBMM paifoHax. Bce 3t
TIPUMECH BBI3BIBAIOT CEPHE3HBIC 3aTPyJHEHHS NpHU
MepeBO3Ke M MepepaboTKe HEPTSHOTO  ChIPhS,
KOpPpPO3HIO 000pyIOBaHUs. Ilepen
TPaHCIIOPTUPOBAHUEM ChIpasi HE(Tb MPOXOAUT Tl
MOJTOTOBKU: U3 HEe yJaiseTcsi 0OJBIIOE KOIUIECTBO
MEXaHWYECKHX MpPUMECeii, BO/a, BBINABIINE TBEP/bIE
yriaepoasl M COJM. BrocmenctBuuM BoJa  CHOBa
3aKayMBaeTCsl B HE(PTAHOHN IUiacT AJs IOAAEpKaHUS
JaBICHUS, a MeEXaHW4YeCKHe IpuMmecn c HedThio
MpeBpaIiaTcs B HedTsHOU 1uiam [3].

B pesynbTare (U3UKO-XUMHUYECKOTO
B3aUMOJAEHCTBUSL HEQTSIHBIX TPOAYKTOB B 0OBEME
He(TenprueMHOTo ycTpoicTBa c BJIAroi,
MEXaHUYECKUMHU MPUMECSIMH, KUCIOPOIOM BO3/yXa U
C MaTepHalioOM pe3epPBYapHBIX CTEHOK IPOUCXOIUT
oOpa3oBaHHe TaK Ha3bIBa€MBIX  PE3EPBYapPHBIX
HedTenuiamMoB. B pesymbraTe JaHHBIX IPOIECCOB
HPOUCXOJUT OKUCIIEHHE HE(TETIPOLYKTOB U IIPUBOIUT
K 00pa3oBaHMIO CMOJIONOMOOHBIX COCIMHEHHH |
KOpPO3UH CTEHOK pe3epByapa [4].

[TepepaboTka HeTAHBIX NUIAMOB Ha JaHHBIH
MOMEHT SBJISIETCSI HEOOXOIMMBIM TIPOLIECCOM, TaK Kak
B XO/€ IepepadOTKH HEPTSIHOrO IIamMa YAaeTcs
BOCCTaHOBHUTH HEKYIO 4acTh YTpayeHHOT o
He(TEePOIyKTa.

MexaHuyeckue NpUMECH COAEPHKATCS B CHIPOM
HeTH B BHJAE TMeCKa, TIIIMHUCTBIX MHHEPAIOB U
pPa3NUYHBIX  COJEH, KOTOpBIE  HAaXOOATCA  BO
B3BEUICHHOM cocTosiHuU. [Ipu uccienoBanusx HedTu
OompIoe copepKaHWEe MEXaHWYEeCKHX IpHuMeceil
MOXET B 3HAUUTENBHOW CTENEHM IOBIUATH Ha
MIPaBUIIHOCTh OIPEAEIIECHHs TAaKMX MOKa3aTeleH, Kak
IUIOTHOCTh, MOJIEKYJISIpHasi Macca, KOKCYeMOCTb,
COZIep’KaHUE Cephl, a30Ta, CMOJIHMCTO-AC(haTbTEHOBBIX
BEIIECTB U MUKpO3J1eMeHTOB. [loaTomy HedTh TEepen
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MOCTYIJICHUEM Ha aHAJIN3 HEOOXOANMO OCBOOOAUTD OT
HHMX OTCTaMBaHHMEM WM (QHIBTPOBaHUEM [5].

B mporecce  mepepaboTkm  HepTH B
He(TenmpoaYKTHI MOTYT MONACTh MPOIAYKTHI KOPPO3HUHU
annapaToB M TPyOOIIPOBOAOB, KAaTalN3aTOPHAs IBLIb,
MeNbYaiIIne YacTHIBI  OTOENMBAIONIEd  TJIMHBL,
MHUHEpaIbHblE  CONW.  3arps3HeHue HepTH U
He(pTENPOAYKTOB MOXKET IMPOUCXOAUTH TaKXKe NpHU
XpaHEHHH ¥ TPAaHCIOPTUPOBKE.

W3  MexaHuueckux — Ipumeced — Hamboiee
OMACHBIMHU  SIBISIIOTCSL TIECOK M JIpyTME TBEpIbIE
YaCTHLIBI, NICTUPAIOIINE METAITIMYECKUE TOBEPXHOCTH.

Meroapl ompeneneHusl OOINETO  COAEpKaHUS
MEXaHNYECKUX TPHMecell OCHOBAHBI Ha CHOCOOHOCTH
BCEX OpPTaHUYECKUX KOMITOHEHTOB HedTH,
pacTBOpATBCS B OPTaHMYECKUX  PACTBOPHUTEISX.
HepacTtBopusmuiics OCTaTOK, 3a/1ep>KUBAEMBII
(uIbTpOoM TpH PUIBTPOBAHUHM pacTBOpa He(PTH WU
He(TenpoayKTa, XapakTepH3yeT COAEp)KaHWe B HHUX
MEXaHHYIECKHX mpuMeceii [6].

B pesynbrare uccienoBaHMl  COOTHOIICHUE
HeTenpoayKTOB B HE(PTSHBIX IIJIaMaX pe3epByapHOTo
TUIAa, MEXaHMYECKUX NpUMecei (YacTHIbl TJIUHBL,
P)KaBUMHBI, Mecka M T.J.) W BOJBI TIPOUCXOAUT
Komebanne B mpemenax  5-90%  cocTaBIAIOT
yraesogoponsl, 1-52% - Boma, 0,8-65% TtBepabie
npuMecH. V3MeHeHne cOCTaBOB HE(TSIHBIX IILIAMOB,
Kak ¥ IIKaJa M3MEHEHUS HX (QH3NKO-XMMHYECKHUX
XapaKTepUCTUK OOmMpHEL. IIMOTHOCTE HE(TIHBIX
mamoB B mpenenax 830-1700 kr/mS, a Temmeparypa
sacteBanus ot -3°C  no  +80°C. O6pazopanue

OMYJIBCHMH THUNA BOJA-HE(Th INPOUCXOAUT MPHU
NONajJaHuy BOJAbI B He(QTSIHbIE TNPOAYKTHI, HU3-3a
cTa0miIn3alui  COAEp)KaHUS B  He(TEIPOTyKTax
MPUPOTHBIX cTabUIN3aTOPOB: ac(aibTeHOB,
napa(uHOB ¥ CMOJL

Bepxuuit cnoit HepTIHOTO TmHUIAMA -  3TO

0OBOJTHCHHBIN HEPTAHOW TPOAYKT, COAEPKAIIHU 10
5% TOHKOJIUCIEPCHBIX NMpHUMecEel, U MPUHANIECKUT K
KaTEeropuu 3MYJbCUI «BOjAa B Maciey. JlaHHbIN CIIOi
comepxur 70-80% wmacem, 7-20% cmom, 6-25%
achanbTeHOB, 1-4% napaduHOB, COACPKAHUE BOJIBI HE
6onee  5-8%. Opranudeckas dYacTb  HEJIAaBHO
00pa30BaHHOTO BEPXHETO €08 HEe(TSHOTO IIIamMa 1o
CBOWMCTBAM W COCTaBy CXOJHA C XPaHALINMHUCS B
pe3epByapax HCXOIHbIMH HedrenpoaykTamu. JlaHHas
CUTYyallMsl TAIIMYHA B PacXoHbIX pe3epByapax A3C.

HeOGomnpbnioit mo o6beMy ciioi, Tak Ha3bIBaeMBIi
CPEIHU, TpPEACTaBIsIET HMYJIBCHIO THIA «Macia B
Boge». OH comepxutr 1,5-15% mMexaHudyeckux
npumeceid u 70-80% BoJbI.

[Mocnenyrommii cioit 0Opa3oBaH OTCTOSBLIEHCS
MUHEPATU30BaHHOW BOJIOH, IIIOTHOCTH KoTOpoi 1,01-
1,19 r/em®.

[IpunonHsii cnoit gBiseTcs TBepHOH (azoif,
KOTOpas BKJIIOYAeT B ce0s OPraHNYEeCKHUX BEIIECTB 10
45%, TBepaple MexaHudueckue mnpumecu 52-88%,
OKHCIIBI XKee3a, a TAKKE COMEePIKHUT 10 25% Bosl [7].

OpHUM U3 PACHPOCTPAHEHHBIX BHUIOB OTXOIOB
HerenepepabaTpBatONIe  NMPOMBIIUIEHHOCTH, K
KOTOPBIM TIPUBOIST TBEpAbIE TIpUMecH,
NPUCYTCTBYIOIINE B nepepadaThIBaEMBIX u
BCIIOMOTaTEJIbHBIX MaTepualax, sBISIOTCS HeTsHbIC

nutambl. Eskeromno B Poccum oOpasyercs Oomee 3
MHJUIMOHOB TOHH He(TemiamMoB, W3 HHX Oojee 1
MUIUIMOHA TOHH He(TeUIaMOB U HeTe3arpss3HeHHBIX
TpYHTOB — B HedrenoOpBarommx KommaHusax; 0,7

MWUTMOHOB TOHH — Ha HedTemepepadaThIBaIONIINX
npennpusaTisax; 0,8 MIJUIMOHOB TOHH — HEQTSIHBIX
TepMHHaJIaX, npu TPaHCIIOPTUPOBAHUHU
HE(PTEPOTYKTOB [8-12]. Ha  omny  TOHHY
nepepabarbiBaeMoi  HedTH  mpuxomuTcs 7 KT
HedTenuIaMoB, YTO  INPHBOAUT K  OONBIIOMY
CKOIUICHHMIO TOCIEOHMX B 3EMISIHBIX — aM0apax

HedrenepepabarpiBatominx npexnpustuil.  Llnamsr
MPEICTABILIIOT cO00H TsKenble HE(TSHBIE OCTATKH,
cozepkame B cpemHeM 10-56 % HedrempomykToB,
30-85 % Bogsl, 1,3-46 % TBepapix npumeced. Ilpu
XpaHeHUH B aMbapax Takue OTXOIBI PacciIanBalOTCA C
00pa3oBaHHEM BEPXHETO CJIOS, COCTOAIIETO U3 BOXHOM

SMYJNbCHHM  HE(PTENpOAyKTOB,  CpEIHEro  Clos,
BKJIFOYAIONIETO  3arpsi3HEHHYI — HE(TENPOAyKTaMH
BOJY, U HIKHETO CJIOs, OOJbIIAsl 4acTh KOTOPOTO
OPUXOAMUTCS  HAa  BIAXKHYI  TBepAyl  ¢asy,
NPOIUTAaHHYIO HEPTENPOYKTaMU.

Hedsabie [JIaMBbI pe3epByapHOTO
MPOUCXOXKACHHS MO  COCTaBy W CBOWCTBaM

MIPUHAUISKAT PAa3HBIM THIIAM, MO3TOMY, B Ipolecce
nepepaboTKM [UIAMOB M 3aYUCTKHA IPHUMEHSIOTCS
pa3MYHbIE TEXHOJIOTHYECKHE IPHEMBI. DTO 3aBHCHUT
0T (PM3UKO-MEXaHMUYECKUX XapaKTEPUCTHK HEPTSIHBIX
mmamMoB. OCHOBHAasi 4acTh MX COCTOMT M3 BSI3KHX
KHMJKOCTEH C BBICOKMM IPOLEHTOM COZAEpKaHUS
OpPraHMKM ¥ BOABI M  HEOOJBLIOH  MPOIEHT
MEXaHUYECKHX npumeceii. C HOMOMUIBIO
pa3HOOOpa3HBIX HACOCOB [aHHbIE IUIAMBI JIETKO
9BaKyUPYIOTCSI W3 OTCTOMHHMKOB W pE3epByapoB B
coopubie  emkoctH. Ilo  creHkam  eMKocTteit
00pa3yloTcs, Kak MpaBuIilo, reaeoOpasHble cucteMsl. B
ClTy4asix, KOT/1a BHYTPEHHHE pe3epByapHbIC MTOKPBITHS
He O0IagaloT KOPPO3MOHHOCTOMKOHW ¥ TOILTUBHON
3alIUTOM, B HUX OYEHb JIETKO 00pa3yloTcst HeTAHbIC
IJIAMBI.

Haubompmreit mpo6ireMoid, CBSI3aHHOM C OYUCTKOM
CTOUYHBIX BOJ, HedTenepepadaTHIBAIOIINX
NpeNNpUsITH, SBISieTCs  mpolieMa  yTHIM3aluH
TSDKENBIX HEe(TSAHBIX IIUIaMOB, OCEHNAIOLIMX Ha JIHE
WIOBBIX IIJIOIIAIOK M IIIJIaAMO-HAKOIIMTENSX, a TaKKe
oOpasyrolierocst ociie HeHTpUYrupoBaHus, JErKUX
¢pakuuii. B cBsa3u ¢ 3TEM OBUT pa3zpaboTaH Crocoo
00paboTkn W yTWwiInM3anuu HEPTSHBIX ILIAMOB,
COTJIaCHO  KOTOPOMY  HCXOAHBIH  TPOAYKT B
3aBUCHMOCTH OT CBOErO COCTaBa IIOJIBEPTaeTcs
CJIETyIOLIMM BUIaM 00pabOTKH: eHTpU(yrupOBaHHUE,
9KCTPAaKIMUS,  BBIICNICHHE  TKENBIX  METAIIOB
ANEKTPOJIUTHYECKHM METO/IOM, KOMITIOCTHPOBAHHE WITH
W3rOTOBJICHHE  THMAPOU3OJSLMOHHBIX  MaTepUalIOB,
YTUIIN3AIIMS HA TOJTUTOHAX TBEPBIX OBITOBBIX OTXOH0B
[13-15].

Mexanuyeckue NpUMECH COAEPHKATCS B CHIPOM
HeTH B BHJAE TMeCKa, TNIIMHUCTBIX MHHEPAIOB U
pa3MUHBIX ~ COJIEH, KOTOpBIE  HAaXoJiATCS  BO
B3BelIEHHOM cocTosiHuu. [Ipu nccnenoBanusx Hedrei
OoJsipllIOE  COJEp)KAaHME MEXaHWYECKHUX IpuMeceit
MOXET B 3HAUUTENBHOW CTENEHH IOBIUATH Ha
MIPaBUJIHOCTh OIPEAEIICHHs TaKUX IOKa3aTeleH, Kak
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[UIOTHOCTh, MOJIGKYJSIpHAas Macca, KOKCYeMOCTb,
COJIepIKaHUE Cepbl, a30Ta, CMOJHUCTO-ac(halbTeHOBBIX
BEILIECTB U MUKpOo3neMeHToB. [loaromy HedTh TIepen
MOCTYIJICHHEM Ha aHAJIN3 HEOOXOIMMO OCBOOOIHUTE OT
HHX OTCTaMBaHWeM win GuisTpoBanuem [16-20].
3akia0ueHnue

B pesynmpTate NpOBEJCHHBIX HCCICAOBAHUN H
aHalu3a CYMICCTBYIOIIUX JIMTEPATYPHBIX MAaTCPHAIIOB
OBUTH OTMCAHBI BUIBI HEPTSIHBIX NIIAMOB, TPUYHHBI 1
HCTOYHUKU 00pa30BaHus HEQTIHBIX IIAMOB, IyTH UX
nepepabOTKU W YTWIM3AlMK C  PE3CPBYapoB.
IpuBencHbI (U3NKO-XUMHYCCKHE METO/TBI
UCCIIEJIOBaHUsl HEPTSHBIX [IJIAMOB  TO3BOJISFOIIMX
OTIPE/ICTUTh Ka4ecTBO HeTAHOTO Iama.
Hcnons3oBaHue 3TUX JIAHHBIX B
HedTenepepabaTrIBaromei MIPOMBIIIICHHOCTH
MO3BOJIUT OMPEACIUTh Ka4eCTBO HE(TSIHOTO ILIamMa U
OMpEJIeTINTh  MyTH  CYIIECTBEHHOTO  YIYYIICHHUS
IKOJIOTHYECKOH 00CTaHOBKHU Ha
HedTenepepadaThIBAIOIIUX U HE(PTEra3000bIBAOIINX
MNPEANPUATUAX.
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