HEPAJQIUH, TEOXUMHM M KPHCTAJIJIOXMMMM ’
. PEAKMX ; DJIEMEHTOB . .




550, 82, 00L.4:556.388
MoTOZNUGOKEG POXOMOHAAINN 1O reOXNMNYOCROR OLGEKE

' ‘gArpasHCENA

HOBEPXHOCTHHX BOAOTOKOB XuMEGecKNiN pueMenzauy, M.: UMIPY, 1982. .

[lyoamxyeMaa POKOMOHAAINA ABAHOTOR NOOTEAHEH M3 TPeX.  PACOT,

. IOCBANG paapaoone MOTOAMKE NPUMORGHESA TOOXUMEYOOKEX IC!OIOB ‘

ApN KSYUEHEN OKpyAZumelt CPOZH. B Baorommel padore paoouarpnam-
. 0 GCHONTH I'6OXNMWYEOXOH OUGHKE 8arpASHEENA HOBEPXHOOTHHX nogo-
TOROB.: B ABYX ApyruX padoTax X4paKTOPHSYDTCH BONPOCH reOXEMEYE0-
HOr0 NSyY6HNS TOPPETOPHE roponon § FOTOUHNROB 38IPASHOHENR OEDY~

xapmelt CPORH. : : ‘ i

OrBeTCTBOBHEM DORBRTOP\
'c.B’.‘I‘plropnn L

coctm:en° .
~ D.B.Caer, . l,H.uencuncxaa, E.u.ﬂnln

RHOTHTYT nnepa.nornn, raouun
| npn@waxnoxguu POIKBX sneﬂenzou, 1982
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BBEJIEHKE

3arpusseENs ORpysAIGER OpANH TNMEIEOREME PIENCHTAME UPONC-

XOZNT BOIGNCTRE® DACHDONGAGENS B Hefl IDOMHEIOHHNX,CENbCXOXOBARC~
TBOHHHX K OHTOBHX OTXOXOB, OTOXOB K BUGPOCOB, 8 TAKKe HDNMEHEHRS
MEHGDRABEHX YXOOpDeHNS ¥ SXOXEMEXATOB. CooTaBHOff 3aCTHD [POCEEMH
Sarpa3HemNs OXpyXanme} cpemH ABASeTOR HPOCAEMA SarpISHEHES  HO-
BOLXHOOTHEX BON. = |

KoafienTpmpopa#Ne TeXHOIOAHEX XEMHUECREX BAGMOHTOR N KX noo-
TynieEHe B BOXHH® OCHEKTH JBASETCS PESYALTATOM YeXOBETOOROR Res~
rexsHocTN. JaxbHefimee X paclpeNeNORNS OCYMOOTRUSTCS MOEDORHHME
MEXAEESMAME METDEINN, OCPaSYRWEME SHTPOOTSHENe NOTOMK  pacced-
fug, XApSETEpNCTHEN NOTOROB DAGCESNEA - 00CTA®, CTENHh KOHNSN-
TpAnKE, HOPME BAXOXNEHEA DAGMEHTOB, MHTEHONBHOOTH AX CNOXOINHeo-
XOrO. HOTXOWGHRA K BOAHOR METPAINN - OUDOZSLEDT RENGCTHO no;mon

TeOperadSCKNA SHAXNS NPONGCCOB TEXHOTeHA0l MEFpaINE X oOoo-
KeANe JAHHHX [0 XEMNWEOXEM SAGMeRTAM B ORDyxanmef cpeNle NOKASSIR
RpEATEONAXLHYD BOSMORHOCYS HCHONSS0BAEES NORSTWIHOTO anmapaTe X
MATOEOD OOmeff M BINEZAAROf I'eOXEMEE AS ONAHEY OOCTOSHES OKPYER-—

‘aeft opemt, T.6: A¥g NOXYWeSEA pesyAbTarOB, BA OCHOBS ' KOTOPHX

ROXREH TQOBOIRELGS ‘BPAZOROOpRESA X rATNEEscIe woponpuemn
(7 15.23 50!”!’&1).
B’“’W’Mwmmmmnmo-
XEMEN DomXiEX pEedesTon (HMIPR) WOX DYXOBOXOTEBOM SXOBA~E0PPOOUOH-
Zeuva AH CCOP 4.H.OsNRENROMa & Npojecoopa C.B.Tparopess mposo-
BR70S WEDORRE ROMIEOR) BAYHO-NOCKOXOBATOABOKEX, MOTOMNNGONNX X
OUHYHO-BPONIMANPTRORHEX pACOT HO TEOXNMETOOROMY AEFHEHED m
Dael qpezm 10 ZpeM OOHORHMM BATDABOFNAM: I) POCXEMETOCKSS ONEER
‘omommux TXHOXOTWR RAXK NOTOINNNOD BATQESHOHNNA; 2) assomese
Sa30SMMOH0CTeR HPOOTDRECYREHEGRO . PAONDOOTPREGHES  SATPIRNGRNS
EOTGASEEAMN CRPRNWACTO /ZNES X.EOMGRORONAS TOOKIMENOCKS TAPARTS-

F""” 808 NX JuuuNd; 3) BRSCHAHNG CHOTOOEMEFIEORNX PORNIR

FUBNX ONPENSNOR B. S0BAX PATDASIAING.
» 9B°M PeCOTO,BA 0ONOBS IPORGREHNMX MoOXOXGMAERE X
SESWETALEOTO JETOPATYPROFO MATAPEALA, JROTOR PeCKEME-

'w XapAXTOBOTERS AFTPOEGIOHAMT JOPOXOD DACOSKENA, O00ONORN~

um: ONEONBAATOR MOTORENS nmmmp,mp.- ‘
% Ammmmmm B
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CGop X 00paceTEA MaTepEaZOB ODOBONAXNCEH EQAASETEBOM OOTPYA-
EEXOB OTHOXa SKOXOINIECKOR IeOXEMEN X MOCKOBCHOR ONMTHO-MOTORE -
Jecx0ff PeOXEMEUeCKOR 9xomemmIER MMIP3: Caerow D.BE. (maywmslt py -
EOBOZETXS) , Azexomuoxoft I.H., Towmeus. A.C., Tparopsesot 0.T. ,
Eypamxesoft M.T'. ,Kxmmnod I.H., Crpayme C.XI., fAmumam E.1I.

CocTaBaTORAME BACTOANNX DOXOMeERAIME sBASwTCH Caer D:E.( Ea-
yuHRR pyEOBOIETeRs), Azexcmacmas I.H., fmma E.IL.

PasBETNG N I[EMOHAHE® MOTONOB npluanal TOOXEMEE IpE HC-
ONeZOBAENE OXpyxanmeR CpefH H5ataTO INED B CAMHO NOCHGNHNG TOMH.
ECTOOTBOHHO, W0 CROXSXO-ANGYED SHOUETSABHOrO ONNTA HOXKA HE HA-
ROOXEHO, MOSTOMY BCO AOUONHOHRS, OTSHEN K 3aMe%AHES OOMOIYT yIy-
SANTE pAGOTY K OyAyT HpRRSTH ¢ CEATOAADHOCTEN.

TEOXAMAIECKEE OCHOBH METOJMMEM -
E3YUERHS ARTPOIOTEHHHX [OTOKOB PACCESHMA ~

IpoGaeis E3YYeHNS ‘3arpI3HERNS
TIOBENXBOCTHHX BOXOTOEOB N BOKOGMOB
B CBere 8a4AY NpMEAANHOL I'eOXHMEN

cbnpenemoe COOTOSENE ' IMPONHOR CpemH xapaxreplayerca TpeMd
PEyONAME BSANMOCBASAHHEX HpPOGAEM\EOTODHE OLNDRSZADT N OCHOBHHE
8afigue OXpasH NPEPONH): NCTOWEHES NpEPONHNEX PecypeoB, sarpIsHeHEe -
npEpoNEOR OpeIH, ESMOHOHNO NDEDORHEX XaEmmadTos mpOE3BOXCTBOM. K
HANOOZEE OOTDEM NPMEANNEXET NpoCAeMa SarpIBEeHES.,

C xaxmEM rOXOM SHTDONOTEHHO® BOSXeRCYTRNG HA NLMDONHYD. épeny
CTAHOBNTOS 0OX6e RETEHO. . B cBSSE ¢ 879M BOSHEKSET ' ROTPeC-
BOOTH B NOTANEHOR OCHEETNBEOR NBJODMAIHE O 66 COOTOAHNE, HEOOXO-
MR N8 paspacOTEM HAYYEHX OCHOB onmnsann naanoneicrm
. DpEpORE H OCREOTBA.

. B BacToAmes BpeMs ooodemo ocrpo npodxena sarpasnem um
B CBS3K O EETeECHBHOR ypGammsamuel; 70T HpONeoc osoiu? GoXBNOE

9ECRO ADASR X NPONSBONCTB Ha Hedoanmofk reppmropmn. 1o TaHEEN oca.*
X 2000 r. CoRtee NONOBNHM BOGI'O BACONOHNS MMpA yRer NpOXNBATE B

ypOaEE3EpOBARHEX S0HAX,. IpEYeM UETBEPYE BCEre HACENOHNS Oue-zm-
HPHTPEPOBATEON B POPONIAX~-MEXANOHEDAX 9HCEO KOTOPHX zooumu
" 400 (46,52,100).

Jio EQAARENOTO BpOMeHE B xavecm gane-x 8ar ool
pACOMATLNBARNCH TABRHMM OCpAZOM nﬁn, ‘yrapEEl § yrACKECEHR ] u,
OKNOXH O®pH, yrxenonopom. coeruHeHna asora, joofopa,xaxEg e

&

mnxa-m. CHETOTRYECKEE OPTAHNYECEKEE BEIREOTHA , PAANOAKTEBHNG N80-—
rony, XEMPYBCENG SXeMOHTH N HX COeJEHOHER DACOMATDEPAXECH B Me-
BEuéft CTeNeHE. B moCAeAHEe TOXN EETepeC K HEM, KOK 3arpASHNTeAIM
oxpysabmeft cpeXH, DESEO MOBHOKZOS. JTO HPeXNe BOGrO CBH3AHO O
JaxTaME DpOSBNEHES OOTDEX TORORSHMX 3{ipexToB, BHRBAHHEK Sarpas-
HeHNGM PTYTED, KaIMHeM, CEROHOM, CBERIOM. (dYeHb.BAXHO = HONYepR-
EyTh, 9TO JAS EEPOEOTO X[yra XHMNYECKEX SAGMOETOB, HOMEMO IDAMO-
TO TORONYEOTO Sperra, yoTaHOBAGHH OTARAGHHHE HOOXGXCTBEL, BHpA-
ZeHHHe, B BHJe RAHNEPOICHHHX, MyTAIeHHEX, TOPPATOTEHHNX X TORARO-
rpoumnx peexmll. Ilpm sToM, 6CAN JAS OCRETORCHYROTO sppexrs HeOS-
XOMEMH SHEUMTEXBHNS, DOAEO NOCTETAGMHe KOHHGHTDAINN . XEMEYECKEX
OXEMEHTOB, TO RAA YXA3AHHHX OTNANGRHHX noc.uxcmu 8HAYEHEA KOH-
nearpanifl MOTYT CHTD MHOT'ORDATHO HEXE,

Hapany ¢ RaHHEME O MENEEO-TATHERNYecKof X Cmoxormuecxof
ONECHOCTE XEMNYGCKHX SACGMERTOS NOSBEANCH DASDOSNEREE,HO - BEChMa
MEOTOUNOXGHHNO MATODHAXH O BHCOKEX N OU6HS BHCOKEX KOHIEHTDAINIX
XEMEGECKNX 9AEMEHTOB B OKpyxabmell cpelie B OBHIN O TEXHOreHEEME
HXN ATDOTORHHME IDOLISCCAaME €6 IpeoCpa3lcBaEER. TaKKe KOHIIGHTDAIIEN,
¢eKCEpyDmEe 8HTPONOTEHHNS ODEOXH N NOTOXE DACCOSHEA,00HACyXEBAR-
vod HHHe BO BCeX HDNPORHEX opemax (7,I7,24,32,45,83,90,91,107).

lo xapexrepmcraxe D.Onysa (48), Meraxan ormocsrTcs X-.Crolxmm
sarpasinrexsid. H ZefOTERTOIHHO, OCAN OPPEANYECKNS SATPASHNTEAN K
$oTOORCEThETH B HONSOEREO NPOTORANNEX NDNPONHNX DEAKUEAX B KOHI®
KOHNOB IPEBPANARTCH B IPOOTHE N HETOKONUHNG OOSJERGHRS, TO M
PACOMATPEBAGMEX XNMETUECKEX BIGMEHTOB HPONECOH CAMOOUNKGHNS OK[Y-

‘manmeft CpOZH MDNENANNBNLEO HeBOBMOXHH.

Surpaaame HOBOPXHOGTHHX BOX XEMNTYGOKNME SAGMOETAMN - He-
H3GexHGe OXGXCTEN® COBpeMeHHOR TOXEOXOrEN, BHOOXAS OXOPOCTH BOR-
HOMNTDRINOEHEX HOTOXOB XEMNYGCKNX SAGMEHTOR cOYeTdaeTcs O BHOOXOR
CEODOUTED EX DACIPOCTPAROHNS HO TDOJMAeOXEM LeIsM C HOOXSHOBATS-
ABHEM OTDENATOABHEM BOSXeflcTRNGM Ha XNEHS ODTGHENSME — NREGAKTOH,
GeHY00, NG, TENNOKDOBHHX XNBOTHHX. B 20 e BpeMA B BONEEX ONO-
TeMAY, OPOECTABASDENX 00Coll HepaspuBHOS XAHNEAdTHO-I'SOXHMNIEOXR06
CONpAXeHNe BONHEOR MAOON, BSBENEAHOTO B Hell OpreANYecxXoro X HeOp-
TEHEY6CKOTO BeNecTsa, NOEHHT OTACRGHER K ONOTH,OTCYTCTEYRT,BepO-

 ATHO, ‘MOXAHESMH' dnorporo K, TA8BHOO, HOXHOTO CAMOOUNNEHNS O!' b« o

MNYGORNX BEGMOHTOB.
Bo.uonorpedxmo B NEDO NHTEHCHBEO DACTOT. 3a mooxezEEe 30
Z6T ONO YSOXNTNAOCH B TP pasa (71) Iio TR HHMM K.A.hneluon
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(80), B 1970 T. OHC COCTRBEAO ONORO 2600 mu®, & B 2000 r.focTEI-
ger 6000 xu®, mam B opemen 40% CymecTByDEWEX 3amacoB. Jxe cefuac
» ypOGHESHDOBBHHHX 3088X 3TOT HORa3aTe’s XOCTEIHYT B GHTOBOM X
IDOMNERGHHOM CEETODSX, T.6. B YCXOBAAX OCHOBHEX HCTOYHRKOD INOC-
TSBKE B BOKH IXOTOKCNUHNX XEMIGOOREX 3EEMEHTOB. Hagdoxes RHTEH-
CEBHO SIDASEAVICH DEKE B 03epa - OOHOBHHG HCTOUHNKE oGecnedeHns
BONOf 9eX0B6WeCTBE B COXBUEHCTBE CTPAH cefiuac ¥ B Famexoi mepc-
nexrene (40,47,65).

B xETepaType EMEDTSS MHONOUNCAGHHHE CBERGHRA O CBASK C XE-
MEYECKEM COCTABOM BOJH MACCOBHX Sa0OXeBAHER HACEReHES, TAK K&K
CymecTEyDT HETEpBaXH COXGPXAHEE MAKpo- M MEEDOSAGMBHTOB BO BHEE-

 Befl cpese, BHXOX S HpPeM6AN KOTODHX BHOHEAET onpenelenﬁue fusao-

XOTEY6CEREe CHBHIE B _opransne YeXOBEKA KA NATOZOINIECKNS 000TO-

ARNK, , . .
" B neEOM, HOOMOTpS HA OrPAHNYGHHOCTH HCCHENOBAENA, MOXHO ©

 JBEDSHEOCTSED TOROGETS O BSGRMOCBASN SHOPOBEA BACENSHES C XAMNE-

CXEM COCYEBOM IpRpoxsofl Bomu (4,62,63,74) . Peorymee TeXHOreHHoe
sarpssHesEe BOR BeET K *yoRAeHRD" NONOCHHX BSANMOCBASER, CRELG-
TeXECTROM: UEr0 SBASDTCA CAYUAM KaracTpofEdecREX orpapaeHult Inmedt
BCZONCTENG ‘ARTPONOPEHHOIO 38rpASHESKA NEPONEHX BOA.

IepORO ESBECTHH CHYGYSE MACCOBOTO OTpPABRGHEA aonelt B ATOHME
B paffoge 3amepa Mmsauate ¥ B HEEreTa, KOTOpH® OHEM BHSBGEH DDO-
MHRIGHHEME COpOCAME DTyTHHX COSIEHEeHER XEMAYeCKEME SABONAME B 88~
ZuB MmsaMaTe @ pexy Arag0. 970 H[EBeNO K HAROINGHRD PTYTE B npo-
uucaoBofl pude, Kpadax, ycrpmnex. Ipa yHOTPOGHGHUR B GUNy  TAKEX
UpOTYKTOB BOSHNKAAE CHMITOME HODAXQHAL HeHYpANBHEOR HepBHOR * OHC-
veM: mapsawd, DOTeps CXyXa, pasyMa, 3pessd E Ip. ,

 JipHHN® 1O SATPASHEHND PryTHD NOKASHBADT TAXKKS HAXNING ., pana

HeORNARHHEK, TPYARO IPOTROSNPFEMHX O (EIATEABHHX peaxmmit, Tax y
NeTeR, DOXNGHHHX XGHUAEAME NS peflosos Musgmara X Huxra'ra , 0CHADY~
X6HH CepbesHHe BpOKKeEHe sHouaxud. Hpencxmt yuesmst Crepfexer
Aoxasax, 49TO y XDHei, raTanOEXod OTpeBREAHOR MeTHADTYTED [pHCOR,
MeEfeTCH COCTAB XpOoMOCOM » amepomerax (60).

SarpAsHeHEe NOBEPXHOCTHHX BOX NeXaeT HeIpETONHEM Jas - BORO-
cBadsemNA RpYNHUe BOXAMG OOSGKTH. B pale oTpam TAXEM o6pasoM B0~
1OpYeHH OCHOBHHE KOTOUHKEE BOXH JAd IPOMHNNGHEHX B METHOBHK me-
xeft ( pex: Pefa, Orato, Noromax, 0sepo Jpi X HDe) s it

B BROYOmMEEO BpeMA XOHTDQND ¥aueoTsa BOTHOR Cpemu TpoBOETOst
NOXORA H3 MOXEXO-GHOAOTHYECRAX KPMTODEGR ONGHRE BIAAHAL 60~

6

il o

i

* HEA, BO K C NOBMIWI SRONOTEE BOKOTOROB B BOKOGMOB.

' nbpdp;eing [HORHHE QOpMH BAXOXISHRS HOROTODHX SJEMBHTOB B I[MpO-
~ Zie BOOGHE He CYRECTHYDT, TOTHA KAK IDAKTEYEORE AR BOSX - SZEMOH-

| RAX 3XeMESTOB, ‘paBpACOTaRHHX rmemecxoﬁv "»‘nvaynoﬁ 2 ‘OcHOBaAmX

Ha RORMEIUWE NpEeHeAsHC KOUyoTAMEX koHmesrpamat (IJIK) XEMEYECKEX
- aNeMeHTOB B Bome (53).% - -
B nocreznunme ro:u;u cicrema MK, CHIpaBmas cymeo:éneaxyb poas B
OrpRANYEHER COPOCE SATABEGHHNX BOX B BOKOGMH, NOBepreeTcs Kpd-
TERS 0O CTODOHN EOCAeXOBATEelf-IpHPOXOBEXOR. Tak,NpAKTHIECKE BOe "
cymecTEyRmEE onipensnesns mogarat "sarpasHeEme BOL", "RaYECTBO
BoX", "KpETEPER KAYEOTEA", KAK NPABEAO, ONPEERADTCA xammdo
BAZOM BONODOXLSOBAHEA X OTHOCHTOR AMND X BOZHOR Mecce. HO B mo-
aqTAE “BONHHe PECYPCH" BAXHA He TOABKO BOINA XAK BEMECTSS,HO MBO-
HHHe OGHORTH KA MEAOCTHHE NOMDOQENE CHOTeMH. [l0pTOMY EeOCXOMME
paspadoTRa KOENTOPHOD KaueCTBA HE “TONBRO O HOSEIME BOXONONSSOBA -

Kpowe .Toro, Eax morasaso C.P.KpafiHOBEM X K.D.Coxpxonm(zéi.

i

ros IJIK paspadaTupaikcs B DKCNSPAMENTAX ¢ BONHOPACTHOPERHEME $O-
puaus. B 70 o BpeMd B BOJAX SEAWNTONEEA FOLA XNMNYGOKEX aNeMOH-
*0B, MEPQEDYNUAX B BKe BoBecef.Jaxe B BOROXDAMEXENAX X OB6PAX
ONpeXeNeHEGe KOAYS0TH0 DAEMOHTOD NPHCYTOTEYST D BN BSBOMSHHO--
ro uatepmeza, Thxde Jadiie: HSBeOYHN, BANDEMeD, IAS MA[TEHTR, e~
Ju, MG, RARMNS, CBEEIR, Xsuesa {42,73,86); mpm prou comepma -
Ee sleMeHTA BO BSESOSX VAQTO HPEMDAST 6TO CONGPNANNG B DACTRO-

¥ pe. Cremess ONACHOCTN' HOBENSHHNX HORTGATDAINR TENNYOOKEX SIEMOE-

T UPAXTHYOOKN He NSYW6HQL A .
_Hpx pasgadorre I 4L BOZOTONOD X BOOWOR HEOCXOING yYE-
Tm? BI0ORYS ¥A0TOTY UUKTIAMEE HopMEDyeMMX SarpasaETexef, KO-
T0pE. PO3KO BORPECTAET' S JOIOBNAX TeXilbreHosa, 8 TaExe oreifens

SarpebeNLA 0GR OTIRGSER - DSKRSHAOTO BIaeE BOTBX MO~

vew, Jlgs noryves odsexvasgoR NBDOMMATNN EeodxaXwo, kpowe LK

| mupozoe monoxtsosdame DQEpOTMEX JOROBHX KORUeHTAINR . SSPPAPEER-

MEX BOMECTE B BABECEMOGTH OF KX DOPNORBIBMMX K BDOMEHHNX ~ BapNA-
nal, 9% XOHUGHS[GINE ARKANTOS: GAXHOTREENOR HesasmoEMOR OF 0YOL-

| exTEAENX {aXTOpOB HODMOTHRAGR OONOROR, DOBBOIADGER HORYYNYS : He-

N X
'

| owemeamue 50 BpeMer: x: mpoOTpAEOZDY ‘GHOMRN OrHOCHTEXSHOR -OTémOEE
| amrpworemsoro mpeoSpasomamus sosmoR opams. - . |

B nooxemmNe rom mogaXsNTos’ BANAMS, DORASHBARNNG, ¥TO'S YO~

ROBRAX. BATDASHORAT XUMENGONNO SNGNONTH MOTY? HAXOMNTEGH B 00OP-
HOBANEAX: X METpEDOBATS B Jopwex, OPARIADIRXOS' OF PANOBMX B JOEO- -
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‘ TORK ¥ BOXOGMH OTOYHHX BOX paanon cmmn mo!n( OuTOBEX nponn-
. MEeHHHXC6NBOROXbSANCTBORANY, 8 TaKEe: WAXTHOTO, DY NHEUHOTO ¥ Eé-
- "p&epaoro BOZOOTANBA) . CymecTBeHHH [OCTyNMEHNT HS auoo@apn B BHE~
Ie OyXHX nmanem ¢ amo@epan OCBHXOB EAK HEM THOHHO HA

* BORHYD nosepxnocu. 74K ¥ 'HA nonoodopwn nomaxKs ¢ noo.ue.twnnei
‘MurpanEeR ¢ HOBEPXHOCTHHM CTOKOM ( NOXNGEHM, TAXHM, OERBOYHO-MO~ -
" @al) Honepxnocrm GTOE ¢ npoumanno-ypﬁanuponanm Tepm-
 mopRit HBTeHECHBHO sarpasnsemz npR xoname BOX 0 THEQNEMH O¥XO-
IOME ¥ OTKDHTHMY XpeHdImIaN: cupm a’ crok ¢ cenoxoxoaalonen -
HEX & JECHHX SeMOLs-IpE EX KOHTERTE CO opemrnanl nasam "Hew
; tcoropne KOAXYECTHO sarpasmm nemeorn- nomazaer B NOBeNXHOCTHNE
;somrom B BOKOGMS HpE xax;bcmne ncxanome mmnocu’ BOL=
“HOTQ fpancnopm. npR noorynzem B BOKOEM sarpaaaenm HONBEMEHX

BOX,. Np# CHONRAABHOR odpadorxe BOZIOAMOD" XEMIYECKEME axmnmll
| CEéXyeT OTMeTHEYH, UTO ROANYEOTHOHAHE omxonem nem pas-
. REUHNME BEZAME nocrynxem XEMHYeCKEX sxelemn B some 00BeXTH 1
msydeny cxado., Mamo cymeouyor narepun d xateouauug X xomE-
- '9e0TBEREOR X8PARTE[ECTHES CTONENY BOX pasmm npmaomu. 0~
‘ ,"*upxnocmoro oroxa. amooq)epnnx noomem.cencxoxoaalouenm
' ororom ¥ orXoXos. TPARTIYGCRE OTOYTCTEYDT caoma,oﬁodmme e

‘6oTH 1O ncmnm sarpaanem BOX XUMIr1eCKEME uenen:anl. o

o Omem u OCHOBHEX nommon Qomponam an!ponwaam nq- :

" "'roK0B pacccfmm B HOBEPXHOOTHNX' honmbm nmm DOGTYIADENS B
' m OTOUHHE BONH npmmxemo-oenreﬁm Tep m npoumoma
[ i uom’ dpacmms mx oomec*fno mmn B ropo—

4

BEAX q)oxa. B opask ¢ eTEM 000008 snaqeme EMeeT layuene reoxn-

" MEN % ODMDOMNEEX,. X @ETDONOreHHEO-HSMOHOHHNX BONHKX ~ CEOTEM
RAE TEXOCTHHX - SKOAOTWYOCKEX omcTeM. o Mmensp Bya X - Ibudeppa

. (II0), mMeBHO TeoxXmMNJecKEE ‘momxox odecnedaBaeT mbopaameﬁ 06
‘o0meft oymble MeTALXOB B ORpysapmefl cpens.

Y B 70 xe BpeMd pagor N0 BHABNGHED rammneom npocrpanc-r—
POHHO-BPOMOEERX sa:oﬁmepaoom popu popaHla anrisouorenm 0oTO~
XOB DCOGSHHS, HOOOXOJAMHX JWE OpPaIwsamuH IXAHOMEPHOTO odcneno-a
DANA BOENX CHOTEM, ONeH MaxO. Jaxe OHOGOOH ROECTETAIEN sarpa-
SHOHEA BOMHHX cHOTEM moRa eme He cmmpuslponaan X 98070 HECO~ -
HOCTEBANH. !

. EsR ORNO OtMEIEHO D.A.Kspaalan (28), cospeueme npdo;wm ‘
_ EOHTPOXA B8 oxpyxamen oponol oBg3aEH ¢ pemeueu TByX ocnonm
. ”m. Nk
’ - HONOX penpeaammm odwx:on nao.mnem. s
, ~ NOKCK HoRasaTedefl, ARERBATHHX BOSNGACTBYDHEM (I)ex!opal Qde o
5TH 3ajAUK aﬁexmno PeRANTOS: MOTONAME. ‘NpEKNAZHOR UEOXBMEE. .
‘ . Ipctjecor. 3arpasHeHRS oxpyxameﬂ CpeRM 110 CYWECTHY Mca
fuponeooau $OPMEDOBSHNA TEXHOTOHHEX GPEQAOB E HOTOROB paccenm
XEMEYOOKEX ‘OXGMEHTOB B KX coemem..B CBARE .0 STEM m X B8y~
YHEE N RADTEDOBOHNA. upnemn OpEeMy H MeTORH, nnpaaommaqm

' EABNNOR TecXMMEGR B3 MEOTOZSTHEM OIUTe TeCTAMITECERT [IOROROB qa-—

- CTOpORNEHES HONeSHAX . EOROUAGMEX (23). P g

g JuMEVOOKNe SNOMOHTH NDH. EOUOAES0BAHNE: METOJOB npn:a.mm »

7 TOCKNMEN IBAADTCA OUHEKTOM nocxeuonam I ampeuem MOPOIM= "
mecKIN [pEOMON, HOSBOASIONM BREBETE NOTOUSEK BATpASHSNER X OUO-

. /ENTH BOHY €TO BOsfeficrERa. MeROAR HpEERAREOR. TROXEMEN BOTYT -

_ PexTERHO. DONATH: MEOTNE .IDOCAAME :ménu BORERX 0GBeRyoB, ocodm
HO BA. COPPEMERHOM DTARG onloam  » coozom | mm EA

: mlm onyam & mpprom o s B

,gg!om wr@nem& rml nwﬂmem O b
mdm sxeldmon B nonggxmctm nomon E noxow
: nompoxaau anrpmémm NOTOKOB DECOSMENA .. |NPONOXONET
BOXOROTEES pacnpemxdm B: ouwmol CpeRs. npunnnﬁux 08XBC-~
, mwo:mm K OHTOBHX mp.uon, /OTOROB. & mnspooos, .8 TaEms.
/ npumm MEESDAXSHIK: YAOGDORNE X nommron.f i
I!gn DOCTYRAGHNS XEMNTECRAX 9XOMOHYOS. B POZHHO OCBEXTH OXO-
m | & paaxoodpasm¢ OHR BREDAIADT nonoomornenm c6poc B - BONO~ .
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¢ ImA YMMGIMeOREX eXeMeHTOB: EamMK { XOODIRIMEET KOETIGRS
* omrensuo (OROBOTO CORepXAENA B Tousax Ko=480), g {50), oepecs
“po (100), smouy= (70), xpow (40), onozo (27), mems (24), ofﬁoa-‘

R DpenMeTH nepsoft aeodxomocm. Euromne cToumHe no.rm ,HocTynan-
mEe B COTh T'OPONCKOX EaHANESAIAK, COLEPXAT MeXE, IWEK, XDOM,CBE~
'Hel, Xe630, BEKeAb, KamMmll, Mapresen, pryrs, cepedpo, - KOCAABT -
(25) ;- mpurien: HocTe MEXAHEYeCKOR K GHOAOTHYECKOS OUMCTRE KOHIGHT-

: mm 9THX MET8ANOB B OTO‘!qHI BOZAX BOE eile snaurensnu.naze oo- -

N NOCUMOTKE HA CUENMAZLENX (EABTDEX HX 3HAYEHHS CHEXADTCA He-
- SBEAUETeRBHO (25). Msyuas offerTHBHOCTD pasmm 5TANOB OUCTEE
. "BOJH B OTHOMEHNH neopmmecm coemem. c. H.Y9eprugcrag & co-
apropu (62) samim, 4T0 ROAIyAAIAA, orcranaxme '3 dmsrpoaanne |-
Repxmsapr 50-60% 9THX BEROCTB. | .
He odxommio 0c060 nomepmyn, qro TOpOXICKREE OUECTHHS ooopy—
| BSHEA He NPONSBORAT CHEIEAABHOR nexeaanpamexnoﬁ OUMCTKE OTOROB
‘or Meraxnos. Baozormieoxme MOTONH OUEOTEE HANDABXGHH B OCHOBHOM
BY pespyuene OpraRNIecKEX BemecTB. OURCTRA CTOUHHX BOX OF  Me-
" TANNOB MPOECXOAET, EAX Ipaseno, nonymo sa ouer uaxaanecnoro
OCAXNeHNS, copdm K 2.0,
o nagauM X.Xemm (92), o noxomun aanemennoro ua-repuan
B peRe Hemp Gaus ropo:na lﬂ!ymp!a nocrynaer CO CTOWHNME aoxan
o7 owc:m ooopyzem ‘Hanat ncczemmm HA uanoi pexe B 8080

noaneﬂoxm xpynaof nponmeaao—ypdananponamz 30HH 'TIORA3AXH,

no 1/2 ssbemennoro MarepEais B4 8~I0 KMNOMETDOBOM  OTpe3Ke

pen& TakEe TEXHOTOHEOTO NpOECXQReMUs. YUATHBAA 510, & TARKES BH-
CTOWRKX -

oono ,OOJK6 PRARRS' MHOTHX x:n‘leam BAEMEHTOB B- ocaménx
(taan.a) MOEEO npemmoués. 9z0 orpouaae xommeamo BaeMe~
BTOB HOOTyHaET ob BIHGNOHHNM MaTe[MAXOM. flo mamau - .namm B xama-

| ANBANMOHHEX OCANKAX RPyHEOTO TODONA xonnea:mmeroa

md (I7), Gepuxmelt, MOAROXeK, lﬁm H OBREEN (G)

"B mooxeliEEe TORM BO3pacTAeT EETEpEC: K MSYHOHND aarpasnem :

pex X odep OTOYHINME BONGME ‘WAXTROPO, pymtznoro E EApHOpHONQ BO-
H00™ANBE BONENOTEES' ynmhém nom(eoraa ATDASHEBHNX EME AONO-

. TOEOB. Hanpmp. B'CHA ‘pexa’ ga npomom 5’ odmett CHOREOOTE | GO~ :
 xee I6000 mM éarpasaenn RACKEMA .mpeaaxm BOJEAME, nocrynammn :

N9 9adpoMeHuiX JTONSEMX maxr (44). pk X0GHde FAMERHOTO yrAS B

Jxoucacae ¢ GoNBmEX ITyORH HocTymaer oxoxo 0,6 m’/m BAXTHEX - o
'BO}, 9TO- COCTARAAGY 13% CYMMBDHOTO TOXOBOTO CTORA pex llonsxmon‘ Lo

ooxaon (80“) 0006&5 onacuocrs sm BUROB cmm BOR saxnmas:.
10 K '

~TadAisna

KoHyeSTpeUEA XEMEEOREX oXNEHTOB B

I

DPOSIIMANY BiIAxX ‘ororoB, pa;')n .

Th

0,001-371

go 0,3

0,001-0,005/ 1o 10 - -

0,005

0,00221

“10,00001 -

110, 002-0,025 | 0,05-2,0| 5o 13,0.

0,008

0,05-1,0] 0,005-0,025| 0,001-0, 00

_ b, 00033

0,185

0,00207 -

0,2-38,0/1,0-125,0/ 0,4-50,2 |1,0-23,60,002-0,0030 0,05-0,5[0 10,0
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cf B. TOM, UTO ouqaoro noorynam- ‘B nome odsexm dea o'mcm.
0COGeHHO HB $a0pONGHHEX HAXT K PYAHMROB. Coxepsamle B HEX MEX

. 3%EMOHYOB B MeOATEE R COTHE pa3 IpeBHmAeT (JOHOBHE . cOXepEaHNA B

- HOHEXHOCTHMX BONOTORAX. COCTaB 9THX BOX nocmmno XQpOHNO 0CBE~
ESE'B AXTOPATYPO B0 nomo»ot ® oomef razpoxinms (I0, 20 21,30,91,

- 101,102)e -

, Crounue BOIH mornonomeom ROMAXEKCOB l npym 06!5080— -

xosalotnexm 00LEXTOB TAREe MOTYT du'.., ncroqmou sarpAsHeHEA
MeTeXZAMN, HO TRHENX 0 peonpenenem B.HEX 5NEMSHTOR oueas MOJO.
B odnpnoa OBOZXE P.Jlépa (36) DpEBOXATON MATOpEAXH O BORNYER , B
OTEGABHHX BOZBX OTXONOB XXBOTHOBOXCTBA K ITHNGBOKCTEA BHQOXEX CO-
‘mmm Mexx, mp mmmo mesa. dopa, m@ueﬂan GRAETA,

. MuNBAEA. CREXyeT OXEFATH B 9TEX OTORAX  HNOYTOTBRA prym, TR

EAR HeROTOpHe FAHHHE omsmmrmr O BANNUEX COSINHOHER . pTyTE
B xo-dnomx. B mecme mmodanox B xouQnopna npzmnamca

Mapreset, Mofb, WAEK, EoGaxzp?, Xexe3o (I4).

.. HemoopeXoTRORAOE mOCTyIXeHEe IRMEYEOREX 3AEMBHTOB ns a'moo- o

" feps BANGONe OYmMECTBORHYD DOXS ErpaeT XA XPYOEHX 086D K BOXO-
‘ xpamn Pdx aBTopOB yRasusaer Ha snau!anxocw amooﬁ)epmro

- sarpevHenks 7aa osep Cepepuol Awepaxi, Apcrpaia, ‘AppHrd ,CrABEE- v
e mm -HaNOOXeo XetainHO xaneno amocdepaoe uocryueno B Ceme~' '
po-uemaaone 0sepa, B YAOTHOOTN, B’ 038p0. Itm'aua COrmcnotﬁ), '

- 0760 m0 80F aTHOOHe PHEX - HOCTHAS HEL MEXDOSBEMEBTON B 0sepo. M-

| WETSE DpEYPOYEHO K DXHOR 8FO 3AOTH, IZXe BaNGOXee OREBHO uwue :

- npmasm—ypﬁampmnm ToppETOpER ¥ COABOKOTO;:
- CpasHeHKe amvoopepmatt noc-ram 9ZEMOHTOB O ApYTEME J
. nouzmu. 0 a8 mpemnm PRGMEHTOR" anoo@emp noormw

axe nmt ONTSH. SBAURTONBHIM gm.n. cxmu omqm.um woo—l .

. orane nmmocuom OTOXA HECOMBBHHO nplcmzm nmlopne
" gEeMeRTH 8TMO0depHOTD npelcxmbm BHIARING BA mcopm no-
pegxmoos, H0 mammiM asTopos (96), Roxs XEMNYECERX ﬁm:mh B0~
2 amoro npetoxonmx B rpdunupomaml [OBepXAL , o'mm
2 Momer ooo:awm 35-54% m mmm. mlm x cm:a 95#- m
3 m‘ : ’:" .
: nqmamocem OTOK © ropoxum | nmm hpmsop!ﬁ.no
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- B moozmemHRe ro.lm NOABNADTCS AAHANS K O nocrynxem an o
© SNleMeHTOD B BOXOTOKE H BOJOGMH CeZbOROXOBAHCTBEHEWX DafiOHOB AR

OXeNOTBHY. IpONecos XMMESAUEA. MMermmiica MATODEAN CRENETEABCTEYOT
0 TOTERIMAXBHOR ONACHOCTH SATDASHEHES 'HOROTODEME ' XHMEYGCKEME
SXeMEHTAME, CONOpRANEMHOS. B MEHEpANBHHX JROODEHEAX B KAYECTBe
upEMecel, BXONIMAX B COOTaB ‘CHpbA B DOCTYNAVMEX B aome . 00BEKTH
O NOBEPXHOCTHHM CTOROM. K HEM OTHOCATCA PeIKNE 3EMIH,XelsS0,8N-
MzEElt, §TOp, DMHK, MeXb, XDOM, Mapramen, KamMaR, CBEHEN, MHUEME,
60p, KoCAAbT, MOZHGReH, HUReA:, BAHAIAR, crpommt 0npene.uemn
9807h XEMHYECKEX SIEMOHTOB MOXET NOCTYNATH C mpoynodpeum
dopnma, MONNGHOHOBHMH, MONHHME, IMHKOBEME ¥ Zp. (3).

- XEMEYeCKEe CpeNOTBA SAWATH DACTeHUE, KOTODHe TOTOBATCE G

| BCHONE30BARAEM PTYTH, MUNBSARA, ONOBA, CYDHMH, BECMYTa, - ommuma,
dropa, Gopa, Mema, TKES MOTYT SEMMBATHCH MOBGPXHOCTHHM  BTOKOM
H DOCTyIa%h B ao.noeuu # Boporoxs (I). Hampumep, mo camuM rpydnn

| momcueTaM, Ha MIOmAmE BHHOTDAARKOB Momm C MONBCOXEDEANMME
© ARCXEMERATOME 6XSTONHO BHOCHTCR 6-8 THCAY TORH Memd. (B nepecuere

B8’ MeTAINEYECKYDY, XOTODAR, DONAKES B lnmy, BRADIAGTCA 5 npore-

 mamame s memmadre mpomeccw (SD. . g
nprROB \IOHWOBGB!Q ROIHOOTOB 1 OOBJEOB Q'l'm BOJ! B m—‘

4ecTBe yxoﬁpem TamKe MOXeT npnsomn x'aarpaaﬂem BOX mnpom

KOMIIEEROOM 813“03'1‘034 TAE HAK, HailpEMep, B cocrape BMOCTOB ye- :

% " TAHOBAGHH NOBHOBHHE conepnam BECMYTS, cepedpa, mmg.cypwi

A

muma, 0Z0Bs,” CBEHIA, BOARppaMa, MemE, Gope, noudm,xpoua(m)..

Amm BAEHHE NOESSHEAET, 9TO IDARTEWECKE BCE nw TeareNs-
 HOOTE E zpbEsBoNcTEA OCpASYDT BHOpOBH, CTORK K o::xomconemue

" mrpoxkit. X - pASEOOGPASELH  KOMIAGKC XEMEYECKHX: axeueam-aarpnsn-
.. vexeft.’ o Jacrore ncrpeqaeuoom B OTXOMRX nbeodxamm‘ mm.nen. '

EaIMER, DTYTh, omen. oepeopo, cepa, ONOBO, ‘XpOM, ma.u )}m

R&WI'O BENA nmmnoc'rl B THEHE npoumennoro npOiS,BOMIBa m—v

panepen 0BOA BAGOD XEMEYOCKEX SXEMOHTOE B OTXOZAX, B TO xe Bpe-
CMA A MEOTEX nponsxe.uon BHAYETEALHAS qacrs aananmanmoa Jm-
" MEYECHEX SXEMGHTOD EB9eCTHeHHO cosnanae!. Y

Anaus oduero Xapaxrem sarpasEeHER B CRAZK
- BNABME Jxmemocu NOXASHBAET, ITO Comnmed 4acTED o;tu HOCAYT ‘EO-
mexcm,npamap. @opum . HOCROUBKO THIIOB OTXOROB, nonammx
B pasmmmNe KOMIIOHOHTH oxpy=énaeft CpemH, T.6. B xam&' ROHKDEY-
‘- HOM oHyuRe antponoreme NOTORR @opupym'ca ‘B pesyts!a!e"cymp—

aoro amema namcua mro‘;mon (91) aro ocodem xapaxrepao

~

0 pam‘mamv

s npounmneauo—ypdamsnponannnx paftogos( pzc.I, T861.7).
BoszeitcTEMe 2TRX EOTOUHEKOR SarpAsHesEd OCyCHOBIHBAET 060~
GeHHOCTH MATDAINE XEMEYECKEX S1eNEeHTOB B BONHOM MOTORe. JMHEAMEERA
# REHOTHRS BOLHOrO IOTOKA B3QRECAT OT . -TENPOMETeOyCXOBRY, cHOcOCa,
TEMIOB ¥ IepRONAYHOCTE IIOCTABKE XMMEYECKEX S1EeMEBTOB,  Ie0)oro-
reoMopfonorEYecKax 0COGeHHOCTel BOLHOTO O0GLEKTS. OHE onpenexsmT
HHTEHCHBHOCTH (HODMEpDOBAHHA DOTOKOB pACCEAHAR B NOHHHX OTAOXGHHNX.
B cBow ovepens, momane OTXOXeHES, HAXONMACH B TECHOM B3SEMOJeftcT—
B ¢ BoxEOi fasol, ABIADTOS BTOPHUEEM HCTOYEEKOM HnoCTynieHAs
XEMEYECRUX 2ZEeMEHTOB. Bce 9TW MpOMECCH ¥ ABNGHEST B me:uM XAapax-

TeQHSYDT COCTOSHEE BOZKOTOKE X TpesynT HeTaAbEOT) TeOXHMEYECKOTO
HLGIBJIOBGHZ}I

Sz B L o
c.I.
Mol - - .o -Banagc mo-
CTEBKH X~
R MAYECHAX
Mn |- 9]eMeHTOR
: s A SHHME Ao
N (- - ' RodARRAME
B IOPOMHE —
77/ 38 AR JeHHO~yp ~
LI, = = ' = GaEnsEpo -
V4 R ::: ¥ : BAHAHX
. : paitloRax
P : Croxrm :
Sl %—@oaomm
T ‘ ~IDOMHI ~
Cutf - - — — AeRHHX CTO~
S 9HHX BOX,
odt- :g;g:nam-
- . OHHH{
Z 4-amsEenof
L, , : ITxosepxaoc-
w0’ w7 AR 20% 0%
E e e =

ToOXAMNYECKAA XapaRTopECTNER SaTpASHERNR

DOBOPXROCTHHX BOX XEMEYOCKEME 5XOMEHTAMY

QOpMEDOBAHNE H X&paETeDNCTERA TeCXNMNYGOKEX NOTOROB B O~
BOPXHOCTHHX BORNAX B8BNCHT OF IapaNeTpoB ROXOTOXA E OT . CHeINMEE
HOCTYNRGHNS XNMNYGCREX SAEMEHTOD HOHOCDOACTBORHO B BOXOTOXN N Ea
BOXOCGOPEYD TepparopED. Ha. HPAXTER® B [POMNNXEHO-OSXETOSHEX S0~
BAX THNNVHEM SBASerTCH CXyseft, xorma DepBOEAYAXEEHE COpOC DmOBepX-

5b

I5



HOGTHHX B CTOYEHX BOX OCyNEOTBASETCA B HeCOABMEE DYyUhE - . BPETO~
Ka Maxoff pexE. [IDOTAKGHHOCTH TERAX DYIReB OOHYHO COM3MEpHEMA ¢

pASMEpAME NDOMSOE K COOTABASer e[Be KLIOMOTDH;ACXOMM HX ORORO

I u%/c (comsMepEMH C KOAHYECTEOM GTOUYHHX BOXR Rpynaol _npousoan) .
HMeHHO B TAKAX CAyIaSX HOpMEDYDTCA BAYAABHHO X8pAKTE[HCTARN Tex-
BOreHEHX BOZHHX IIOTOKOB pacoeSHAd.

_Jas ONMeHKE STEX XADAKTOPRCTEK OHIO OpOBENEHO TeOXEMETIOCK0E
HCOXHOBRREe CTOXA EEYX THNNUEHX MPOMHRIGHHHX 30H, BENGKCHPYEMHX
Ing yrodeTsa Kak 'soga "X" ¥ sopa "H", GIASEEX N0 OOmMEM pasMepaM
IpoasBoACTEA, HO OTANYADMEXCH O 6r'0 Xapaxrrepy. PadoTH- OIpPOBOA-
AECH HA T'PYNNOBHX OYNOTHHX COODYRSHEAX, DACHONOX@HHHX B JCTHAX
BOXOTOKOB, NDAHMMADMEX HX CTORN.

Ta6xana 8
VBTeHCERHOCTE TEXHOTCHHHX H3MeHeHRi
XapaKTepHEHX EOMDOHGHTOB MAKDOCOOTABA BOX

: Jomopas |=== %——
G -] RO — | Gofepma~| KO! -
orasarexs xaga!:;:i HE 8? eHT KOHUe-|HE 8? eHT ROHOes-
PHOTHEA™ |y BT () !_r_z.g__ T paTER L
"pH | 6,2 8,0 7,9
MyrEOOT® | 6 76 13 122 20
OO aual 300 620 | 2 475 1,6
At | 0,06 0,5 10 0,7 I4
wo- | 0,08 | 12,0 | 150 | 87 100
204*" | 40 105 2,5 82 2
Fei+| 0,01 0,6 60 1,2 120
Feit| 0,2 0,7 3,5 0,6 3

I Comepxamms yxasaHH B MI/X

AHQENS MAEDOCOCTABA BOX NOBEPXHOCTHHX BOXOTOKOB CpABHNEAG-
MEX SOH NOKASaX OYBHb BHCOKYD CTeNeHh KX TEXHOTGHEOR MeraMopjm-
samm ( 7a6x.8) . [pEAAS B ce0% “yOXOBHO UNCTHe" CTOKN NpOMHEEeH-
HO-COXETECHEX SOH, BONH 3 OXAGOENCEHX CTOAN OXACOMENONHHME, HX
TEADOXEMNYEOKN] THI NSMEHRACA EAOTORERO, 4TO NDAKTHUECEN. Hepe-
oTax yRAAKHBATHOS B DAMKN ITDEDOXHHX raaconfuramal.B cymgocTR, 1O

HOEASATENAM MAKDOCOCTAEA STE BOXH NpEOINSWAKCH E CTOUHEM, HOUpE-

I6

POIEEM LA PASBATAR XEBHX ODPeHEaMOB. OCpamaeT BHAMAHHE O4eHb
BHCOKAs MyTHOCTE (B I3-20 pa3s Bume doHOBOR) , OCmmMe B BOZAX &aM-
MEAYHO-30THCTHX COeNAHGHEE ¥ coefHeHEE xexesa. CaexyeT momdep-
KHyTH, 9TO, HECMOTPA HA BHCOKYD CKROPOCTE 'ORHCHGEREA JNByXBaXEHTHO-
ro senesa, B 30He H efo B BOAX CTOABKO X8, CROIBRO TpexBaiesT—
HOro, 8 B .30H8 X - Name COUBbEe. JTC CBENETENBCTBYOT 06 ycrofum~
poft (IEEA BOXOTOKOB He MeHee 8 KM) BOCCTAHOBETOABEOR OGCTAHOBEE
P 38rpASHERHHX JOBEPXHOCTHHX BOIAX.
' PasmuuEA TeXHOZOTHH, UpEMEHSEMHX B SOHAX H 7 X,88 0COOGHEO-
dTEX MARpOCOCTEBA BOJ CRASHBADTOA oZado. ONHARO BCS MHTDEIEEHTH
sarpAsgesnit 6omee KOHTPAaCTHO KOEIGHTPApYDTCA B BORAX soEEx X,THe
UEpe OpEMEHADTCA XAMAUEOKEe E (HSHEO-XHMEYECKRS rporeccH odpado-
TKE CHDBS. ‘ ' - :
‘MARpOaZeMEHTH MATDHDYNT B BiXe IByX IOTOROB:LOTORA BOTHOPA~-
CTBOpeHHHX §opM K JOTOKA BSBENSHEOTO BemecTsa. BO BSBANBHAOM Bo-
mecTBe HOTOKOB OCEMX 30B KOHNEHTpEpY@TCS NEDOKAR KOMINERC —XHME-
YeCREX 5IeMeHTOB (TadZ.9). OZHEARv accOUZALMA SAEGMEHTOB PASNEYHH.
Tacaena 9 A : &
Cremedh KOHOEHTDAIME MERDOSIGMOHTOB B0 BSBEHEHHOM BEH@CTBE

. Xmaraecxault smement — 3982 - Som X H:X
Ce /7 C, 1/t Ee o .

Kamait 0,1 I| 140 | 1400 |I:1400
Cepedpc I,8 | I8| .75 % |14
Mezmp 3800 63 | 280 4 |I5:1
Banaml 70 I {1250 2l |I:21
ImEx . 710 9 | 1500 19 [1:2
Jagrer .70 IZl 30 8 ja:1
PryTs + 0,0 ‘I 4,8 2 |1:12
Tarag 2800 6 { 5000 I |1:2
MoauGxen I 51 20 I0. [I:2
BoxeppaM I8 9 9 2 |4:1
Hexexs | I70 2| 400 4 |I:2
Oaoso | 41 4| = -2 a1
Xpom 380 4] 250 . z.ﬁ 2:1
Oepuit 100 "2| 50 I 21
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CpasgpBas uX, MH BMZEM, YTO BAA SOHH X XaparTepHa Coxee MEPOKAS
AcconEanEa 3AeMeHTOB. CnemufEka TeXHONOIWYeCKAX  OCOCGHHOCTeR B
9IEeMEHTHOM COOTape SarDASHEHHMJ NpOSBAEHA LOBOABHO OTYETIEBO,Kam-
Mjt, cepedpo, pTYThH, HEKeAB, LEHK RHEIAIZPYOT DAIAOSNEKTDOTOXHA -
9eCKyD HANPABNEHHOCT: 30HH X, TOIA XaKk BaHamal, TATaH,0opAHE X0-
pomo yBASHBADTCA C TEKCTAALHHME IpPeNUIPUATHAME 30HM H.Jza moczen-
He#f TMIOMODIHHME ABIADTCS XpoM,Boxsppam ( 06padoTEa ROHCTDYKUAOH-
HHX cralelf) & MeIs {sleRTpOTeXHAYECKOS OpeImpusitee), B cocTaBe
00axTaeMOT0 BSBEMEHHOTO PeflecTBa 30HH H npaxTEYecK: OTCYTCTBYDT
Kamuuit @ pryTh. HejremepepacaTubabmas IpOMHIIEHHOCTS crelpfmdec—
ROfl accommammet saeMeHTOB He OpoABmiachk, OHA XapaKTEpH3SYeTCA BH-
COROZ KOHUEHTpanmelt HedTempONyKTOB, HacADNaeMol MaKDOCKONEYECKH .

B BomsopacTpopuMoft Gase moToroB 308 H & X Mu Hadnnnaex ¢xo-
ZHHE KOMINERC BAKAIIMBADMEXCS SAEMOHTOB. Pa3mmdms BHpageRH JEmB
B OTHOCHTGNBHO! CTENeEN KOHNEHTpammii: B 30He H mua pANS  3J6eMeH-
708 (M8Jlb,XpOM) OHA CyMECTBEHHO BHIS.

Kag ke OTpaxapTcs KOHOEHTpaIMY MERDODNEGMERTOB, HAGINIAEMHS
B OTHEABHHX COCTABISDNEX BOZLHOTO tioroka, Ha ero odmeft xapaxTepE-
CTHKET C LeABD PEmeHAR HTOFO BONPOCE, GHI PBCCUHTAH B I[pOSHEAIE~
SHpOBAH CyMMapHHE COCTAB NOTOKA, 38BHCANEH KAXK OT KOIAYECTRE BO-
Zuof gasH, TaK B OT KONAYECTEA BENECTHA, METDEDYDIIEN0 BO  B3Be-
HeHHOM cocTosmMs (Tada.I0). B radmmne yuresn amms SJIeMeHTH, IIA

Tadzxuma I0 ,
Cocrap BOZHHX BOLOTOKOB, dopMEpyOIEXCS
B pesyibTaTe KPEHADOBAHES NPOMHULIEHHO-CEeHTOCHHX 30H

IMMEHTH |- ronts- o3 ;] Ko [Bo7a, gszoegse oyxznia Ko~
p s MT/ X P4 : MI/I | MT /X
Mens 10,200 [0,288 0,488 |69 |0,042]0,03¢ | 0,076 | II
Hreas 0,020 {0,018 10,033 {16 |0,010|0,049 | 0,059 | 30
Kaypai 0,007 | 0,000I {0,007I| I,5(0,014 | 0,017 {0,08I | 6
Crpomm# | 0,80 10,06 (0,86 |9 |0,7%5 |0,05 |o0,80 8
lagx 0,030 0,054 0,084 | 3 |0,040]0,159 | 0,199 | 8
CpaHen 0,010 ) 0,017 0,027 | 3 | 0,006 {0,030 | 0,085 | 5
Xpou 0,020 10,029 {0,049 {12 | 0,007 | 0,020 | 0,027 | %
Moamdzes | 0,0060| 0,0006 |0,0068} I,5 0,00250,0024} 0,005 | I
Pry» | 0,00I5 0,0005 |0,0020{ 9 |0,0008 0,0006| 0,0014| 7
Mapragen | 0,200 0,076 10,276 | 5 | 0,100 {0,159 [ 0,059 | 5

Ipauevanze. Ke+0odIETNOHT KOMIIGRTDAIME IO OTEONEHZD - K (HOHOBOM)
S " CONepRARED B BOHe . - F Qomosouy

I8

KOTOPHX -yHAJIO0CH DacCY#TaTh NOAHNJ CanaHc; JaKTHIeCKA nepevYens
3arpAsHETenelt mMporo mupe. OCOGEHHO BeAMK OH B 30He X. 3#eck, Rak
OTMe¥anoch, BHIE MyTHOCTH BOXN, BHIO KOHIEHTDALMH XUMAYECKEX 3Je-
MEHTOB BO B3BeCAX M NHpe CHEKTP XMMAYECKHAX BJEMeHTOB. BeposTHO,
9TO He CAYYafiHO U OCYCHOBAEHO TEXHONOTHYECREMEA OCOCEHHORTAME 30—
HH, WA KOTOPOX XapaKTepHO HpAMEHeHHEe NOKAIBHEX OUMCTHHX COOpDy-
ECHHJ C XEMHIECKO} H QH3MKO-XEMEYECKOl OudCTRO#k, MepeBOEAmef# xm-
MI3eCKUE 3JEeMEHTH B TOHKOIMCHEpPCHHE CAAGODPACTBODEMNE COeIMHOHESA.
BsBemerHOe BemecTBO 30HH H, riie pasmuTH nponeccH e XaHEYeCKo#k
00padoTKE, B HelOM Gonee rpySomEcnepcHoO B 30HeRTURHO BHIAZET B
JIOHEHE OCanRE BONOTOKA. OHO, BAIEMO, B MeHbIel CTemeHE CTaCHIE-
SHPOBAHO B MANOpPACTBOPAMHE COGIHHEHHA, YTO @ OGYCAOBIHBAET cpas-
HETONBLHO BHCOKY® Z0MD BOAHOPACTBOPHMON $a3H HEKOTOPHX BSIEMEHTOB'
B NOTOX® B30OHH.
PesyxpTaTH IMHaMAYeCRAX HAGADIEHENH 38 COCTAROM BOJ OTpaxenH
Ha pHC.2, OHH IIOKASHBADT KpafELD HeycTOHYHBOCTD pacopenenesns
BOIHOPACTHOPEHHOH (asy XUMHYECKHX SAEMEHTOB BO BpeMeRH,Tax,BHCO-
KAe KOHNEeHTpAIWMH KaJMEA (QUKCEpPOBAJECH B BOJAX LMD 4 Mecana, pTy-
TE U CBHHNE - 6 MecAleB. Bo B3BemeHHOM MaTepuaje, HARANAKBARIEMCS
B OTCTO#HEKE, pachpeNe/eHHe XMMIYSCKEX HHAEMEHTOB CTAaCHIBHOE.
Tarum oCpasoM, aHTpPONOTeHHHE HOTOKM paccesHms - ypOaHA3ApPO-
BaHHHX 30H B CTAPTOBO# 0O6CRACTE OTAAYADTCA BHCOKOHR IMEAMAYHOCTED,
OCOGeHHO NS BORHOPACTBOPEHHHX GopM. Boakmas 9acTh MATpEDyDHEro
BemecTsa cBASAHA CO B3BECHD, KOTOpag odaajaeT dodee BHCOREMA #
donee yCTORYMBHME BO BpeMeHN KOHNEHTPALAAME, (HKCEpyeT Gollee mE-~
POKYD accoupmanum XEMAYECKEX SAEMEHTOB @, CASXOBATENbHO, B 3HAYA-
TeAbHOX CTENEHA OLpeleldeT ypOBeHb 38TpABHEHAS BORXHOTO HOTOKA.
MErpauga @ pacupelelenEe XEMEIECKEX 5IEMEHTOB B BOIOTOR&X
SARECHT KaK OT MOMHOCTE H TeOXHMAYECKHX OCOGGHHOCTe#l  MCTOYHAEA
88rpASHEHAS, TAK H OT THIDOACTUYECKHAX B TeOXEMAYECKEX XBDAKTEpH-
CTHR, OOpeNeAsDIEX CTemeHb pasCaBACHHA 3arpaAsHATENCR X vcnopocrs
EX npeoGpa3oBaHEd & BHBeJCHAA HS NOTOKA B LOHHH® OTRAOXGHES B BO- .
REYD 0EOTY. ,. ’ '
a7 moHEMesEA MATDaOOBHEX XaDAKTEPACTAR XUMHYECHAX' 3A6MOH—
TOB B QHTPONOr'eBHHX MOTOKSX H, TUABROG, AL HOCTOBEpHOR  OmeHK®
CTOUEHM HX BDPEIHOCTA HOOCXONEMO ONpPeXeNHTH: (ODMH HAXOXUEHAT HA6-
uenron_h BOZHOX cACTeMEe & H3Y4HTE COOTHOMEHAS DACTBODSHHHX . H
BSBOMGHHHX BeMeCTH, MOHHO-MONERYAADHHX X OpragO-MEHEpANBLHHX CO8~
Tmnennft B BomHOR dase. Kpowe TOro, HOOSXODEMO ODOBECTE HETeNBHHE
6-73 _/ ’ ’ 19



apanns QopM HAXOXLEHEA JIEMEHTOB BO B3BEleHHHX YacTAnax.lcoaeno-
BAHAS TAKOTO POLA TOABKO HAYATH.

AOHHBIE OTAOKEHUR
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B TeOXMMAYECKHX ECCIGLOBAHEAX MOTOKOB DACCEAHAA DYRHHX MeC—
TopoxNeHnal SHAYAMOCTE TBepAofasHO! MeXaRAYECKOX MUTDAIHMM XEMHYE-
CHEX 9JeMEETOB yCTAHOBAeHA IABHO (64,75). TeopeTHYeCKEMH, SKCOE-
DEMEHTSABHHMA A BATYDHHME HCCHOKOBABAAME BHABACHH OCHOBHHE ee
OCOGEHHOCTE & pa3padoTaH MaTeMaTEYeCK4lt anmapeT KAS e ONHCAHEM.
(55). B ZATOTOruE TAKKE yAe MHOIME TOIH HCCIELyeTcS  B3BemeHHHR

B BonHo# Macce marepman (67). 3nech HamGonee NeTAXBHO paspadora-.

HH CHOCOGH ér0, BHIGAGHAA & NOLyYeHH OLUGHKH IOCTABKH  XHMAYECRAX
a/leMeHTOB B 5To# opme pedHmM cToRoM (37,22).
PoGoramz P.Pomano (I04) Ea pexe Ipamn-KaayMmeT mOKasaHo, 4To

20

.Ing menesa, IMHKS E CBUHIA MATpallds BO B3BemeHHO# gopme Ipeolra-

IaeT HAX pacTBOpeHHOd. A RaIMAs HaCAWNANHCH OCPATHHE COOTHOMmE-
A, B padore (89) norazaHC, UTO KajuMmlf, XpOM, MeXb, DT¥Th,IHHK,
1 xene30 OpeAMylleCTBEHHO CBA3GHH CO B3BeCHD, TOTHA KaK HEKENSb,
CBHHell, Maprasen HaxozATcH B pacrsope. H.A.3ummposof @ I'.B.Konb-
[oBHM (26) 419 QOHOBHX ycaomuii BepxHeft BoArEm yCTAHOBIEHO,HUTO CO-
OTHOmMEHNEe B3BeMEHHOX X DacTBOpeHHOR PopM MeIm K LEHKA BaphEpyeT
B B8BHCHMOCTH OT [OTONH ¥ THIPOIOIAYECKOrO NepaofA: B AWBEHEH OHO
paeraxocs 0,I BecHoft - I,5, merou - 0,2,a MOXMGAGH, CBHHEN, ON0O-
BO BO BpeMs HaGanzeoHuit npeodnana.ni B pacTBOpeBHO# foue. ABTOPH
padoTu (99) ormevanT, yro Z0 95% CBMHLA M [MHKE, BHHOCHMHX DEEa-
up Pora ¥ Bap B Mope, CBASAHO C B3BemEeHHOH (popMoii. '

TeoxumadecKas DONBAXHOCTH 9JEMEHTOB npbamerca TAKXe B Xa-
pakTepe paciipeiefieHAS EX B T'DAHYNOMeTDHYECKOM CHEeKTpe  B3Beceit.
Haupmaép. I8 KoOannTa, Xelesa, HAKe/Ad, MOMMGLeHa, MOIH,BOABPpa-
Ma, IMHKA, CBUHTA HACADIAETCH OTYETIABOE TATOTEHAe K HAKOMLIGHHD
B DeNMTOBOZ 4 OCOCEHHO B TOHROMEARTOBOH fpaxmaax (39). dopMu Ha-
XORIOHNA XEMAYOCKEX 5/6MEHTOB B GHTDOHOTEHHHX MOTOKAX SHAYATENb—
HO OTRMYADTCA OT NPUPONHHX. Tax HAOpAMep, NpA HCCAeNOBAEEA BIBE—
celt B BOAX BHG H HEXE CTOKOB IDOMHIIGHHOTO POPOLA Pefin-Ceanx
(radn, II) oOHApYXOHO, YTO SETPASHOHEN® KOHTDAOTHO npomeno B
YBOXRUOHNE OKOBZHHX ¥ OPraHO-MNHOPAABHHX COOZMHOHNM, ,

Kar ormeuaer O.A.AnexEn (2), PopMH BaXOXUeHHS MHEDPO3JIeMeH-
TOB B pacTBOPe pasHOOOpASHH. OHE MOTYT OpHCYTCTBOBATHL B HOHHO-
MONeRyAspHOR @opae, Ope9eM OfEHE H TOT X6. lleMEHT MOXeT HAXOMETH-
cA B BOLE B B8BHCHMOCTH OT BeJIRHEH DH B ORHCHATOALEHO-BOCCTAHO —
nnme:ma_oro ooTeHUEANA B pa3HHX $opMax. mACCOMAIMA B ROMIASKCOB.
BOABMAHCTBO METANNOB B BOJAX HAXONMTCA B BHNE IHADOKCOKOMILIGKCOB,
HOMEMEPHHX KOHQOB E KOMIIOKCHHX coemgmeHalt ¢ axmopams ( II) .Mcorag-
HO pacTBOpEHAHEe HERECCOIMADOBARANHE FENPOOKECH METEAIOB - OJBS HS
BaxBefmAX QOpM MATpDAIME MHOTHX 2HEMOHTOB. MHOIME MOTALXH  MOTyT
00pa30BHBATH OPTEHAYECKEE ROMILIEECH (2,50). Cpemm HEX 0cOOyD ITy-

'Oy COCTABIANT XeIATH, B KOTODHX MOAGKYAS OpraHAYeCROT0 BemecTss

RaR OH 3aXBaTHBAET HEOPTEHNYECKHH HoH. Takze COGIMHEHNA HSBECTHH

-~Ajia xelesa, IUHR2, MAPTEAns, MeIX E Ip. OCpasoBaHEEe XeRATEHX CO-

‘eIuHeRHS, YOTOMIEBHX H DAGTBODHMHX, CIOCOGCTEyeT COXpaHeEHD B
pacTRope MeTANRAYECKEX HOHOB, GNATONApA UeMy OHE MOTYT OHTH He-
DeHECGHH B 'TAKOM BAZe HA SHAUATEAbHHE PACCTOAHEA OT MecTa ¢0poca
cTo4HKX Box (97). CoorHomenmS OpTraEENYeCKEX B HOOPTAHNYSCREX HopM
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Tacazmua II :
Cpeliiee CONSpRAHME XEHMEYECKEX HIEMEHTOB BO B3BECHX
H OpONEHTHOE COOTHONEHA® DABAMYHHX (GOpM HAXOXZEHAS
X B GOHOBHX M 3aTpA3HEHHHX yCHOBEAX ( I05)

’ Xpom CypeMa | Kodenpr | Xenezo
DoraszaTexns T T T ]

Jions: Boxsopacreopamux,? | 0,0( 0,0 (0,01 3,7|10,3 14,6 | 0,0 | 0,0
Jonma azcopOapoBaHHHX
B3BeNeHHHX BemecTsax,%|15,7| 2,4 0,0 2,6/32,0(25,I 12,2 | 2,2

Jona Bxo B COC—
TaB OKHCJOB, 29,2(69;,9) 1,664,0{19,9/18,2163,6 186,8

Jons CBABAHHNX ¢ Opre-
HIYeckums BeuwecTpemd,%| 6,8/19,8]| 3,3(I0,3|10,8(16,I| 1,8 | I,0
lonA BXORAMAX B COCTAB :
KPACTAAINIeCKAX . 148,3] 7,9195,2(12,6/28,3(25,2/22,4 [IO,0
MEEepanon, % !

CperHee comepxaHue :
Bg Bsnemenaogxgemec- I06 ;202 {12,5]|I0I |17,8}10,2|60700{71400
TBE, MKF/T ,

Hpemevanme. I — GOHOBHI yqacmon pem, I- aarpasuemmﬁ y9aCcTOK
pera

MOXeT OHTH pasAMdHHM,HanpaMmep,XconeNOBAHKe DTEX HOpM MeIM K IHMH-
Ka B pexe I'yanalimGo morasano,d9TO pACTBODEHHHE ODTAHEYECKAE KOMI-
TeKcH cocTapaapt or II mo 537 o0mero KoamdecTss pAGTBODEHHHX Me-—
Ta/0B. OTHOCATeNBHHe Xe KOJMYECTBA  KOMIJIERCHHX COeIMHeHmft UMHKA
H Mel C HEOPT@HHYECKAME JMTAHIAME CDABHETENBHO OMM3RE B  KOIEC-
aorca B npenenax I0-207 odmero comepmamus (98). B sarpABHeHHEX
- BoyioeMax Honsme comepmanme HeopragudecKot PTYTE BaXONAZOCH B
- nmpemexax 0,0I-0,76 mr/x, a odume#t - 0,03-1,28 Mr/x.Jnq 4mCTHX - BOX
9TH noxasaTeas pasEx 0,0I-0,08 m 0,03-0,I0 Mr/1 COOTBETCTBEHHO
(103). ‘

T.M.@nopenc (88), u3yuasd NpOOH BOAH A3 peKE BOpOHODE ¥ BO-
Roxpagmnmna BopoHopa, MOKASAJ, 9TO MeXb HDACYTCTEYET B COCTABE
OpreHEYecKEX BeMecTB; CBEHEN - Kax B OprasMdecKoff, TeK H B HeOp-
TaEAvYecKoR Gopmax; KaiMEit — Conbmeit 9acTED B BUNE CBOGONHNX HO~
HOB WK B COCTABE IIPOCTHX KOMONGRCOB. HeGoabmad bacTs ReIMIEa

BXOJE/a B COCTAB OpraHMYecKHEX KOANOREOB. lIpeoCrazammel @op\doﬂ‘

UMHEKA OHI8 HKOHHAN, H AMID neconmaa eI0 4acTh OTMEeYeHA B cocrane
OpragHYecEuX KOMIIEKCOB. HAmE BOCHeXOBSHES TIORA3HBANT, YT0 3HATM~

22
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TeABEAA YACTH XEMHUECKAX SEMOHTOS SARINYEHA B O[TGHO-MEHODAXL -
HHX KOMINERCAX, TDECYDHEX IIpE XEMITIGCHEX QUNSXGHRAX OHOURAXE~

_BOTO pAsNOXeHmA (Tacx.I2). -

Tadzmna I2 :
Conepxanme pasmuusHX §opM BaxoxmemEs
HEKOTODNX METAAAOB B HCTHX E' SArPASHORHEX nomx,nr/x

Gb‘opua

Odmps pacTBOpeRHAd
nomu-loxexympaas

Heo0Xommeoc s ESyUeHES (OpM mxomeam XEMEYGOKEX DXGMOHTOB

g EOCHONOBAHEN 3AIPASHEHHNX NOBEHXHOOTHEX BOR TOXEEO BauNEaeT

OGCOSHABATHCH, OHO eme He OIAXO odaaa'renm 134 rlmanmwr
CREX padorax. nanyuaeuae pesyaBTaTH Y8CTO BAQXO oonoonnm x Be

g OTpExaDT HeRCTEMTEABEOR gapnau CooTOSHNS BOX« TeM He leaeo,ue-

naEecd. JBHHHO cmereuenym O IOBOGMOCTHOM npoanum B BOgAX
BHCOREX H. 0‘1055 mom ROHIeHT parit 8!0101!‘!80!‘ TORONYHNX XH-

" MEYOCKEX 3A6MOHTOB (780N.I3). JiAZ TeXHOTeHHMX Zammmadros, B npe--

RelaX KOTODHX odmo 00deTAOTOH HPOMENIGHEOS X xoam!uuo-dn -
moe BOsgelicTREe, - :onrpaezm rmpomnvecno QHOMAARE nadm— :

xNx asora, mpa, noph, oyasdars). Jax orpmm m

 REAPOIRANTOMNY ANONAXNE lpommu am 3 lmum m—
.nouunnué R —

nonmem mm 0 m.om aon oamno ¢ npooxon\nsl m—
.uom pama TpyAEOCTeR. AmaxNs ANTOPATYDREX JAHHHX HORSSEX,YTO HOw
RARLEINAS Y401 lﬂqum 0 OOXEPEAENN MEEDCOXGMOHTOR B JORS
noiyqem B mumu Mopa X AHAXNSA OIMENUHOR upodx, By ]
BpOM YOTEEOBNeH faxT, Ur0. B BONOTOXAX K. BOXOSMAX moorm: X0=
XedeEER TRAPOFRMEYOCKEX nampo). mnmm pamm upouoo-
cauit (OeSORENMN X HOTOXMMME m,mmmecm capoona
CTOUEEX BOX K T.0.). JOTAHOMNONR OTWOCETONBHC BUOOKSS  ZNNANNY- -

‘mu B QOOTHONOANAX PESNIENX $OPM Baxoxmemas XmMEveOXEX aze-
'MQB B Sﬂmﬂ 0% HOTOXKHIEX yuom l WOMOOION lﬂ—
’rm B anonn ploson. & TaKES OT pexEMA pnaou ncm

R o -5
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lpauesanne. [ps cOCTRBAGHEN TACAEIN MCUOXSSOBAKN ABHIHNE paoét (91,101,102,106,709) -

. . ’ A
sarpAsHeHMA NiA SHTPONOTeHHHX aaEmmedros. Hanpumep, ' 1as oHOBHX
yexosmit Manoft pex: # NBYX ee ClAaraNuEX DyiseB. CONGPEAHEA  alle-
MeHTOB B TeUeHHE rofia XaPAKTepESOBANHCH Gonnmoff MEHAMEYEOCTED H,
COIVIACHO peaynmarau aHanEsa Gonee deM 250 npod, HSMEHANECH B
Hpenmenax (B mr/a): nasx 0-0,070, Mexs 0-0 »029, mapremen 0-I,475
(I2). B ecTecTBEHHNX YCNOBEAX, KK NDABAAO, HARGONBNEE AMILTATYAH
quorTyanEl AACANADTCA B OCAACTE HESREX gacror (cyTHE, cesoa) , @
OpE aATPONOreHHOM BOSNEHCTBAM DE3KO BOSpacTanT daorTyamME © De-
pEOmOM MEHYTH-4acH (77), T.e. UeM CHIBHee AHTPONOretHOs BO3nelc-
TBEE, TeM GoAibme omACKA eAEEEYHOM! BOXHOR NpOGH. ITH E3MeHEHAA
MOTYT OHTH HONABAEHH AWNb TOINA, KOTHA HHTEpBAI INCRDPETHOCTH BA- -
Oangesuit MeHBNE EAM paBeH YaCTOTE @xmmyam Hadnmaeuoro napa-

' MeTpa.

FAsi MHOTEX NDEDORHNX NPONECCOB OTMEUeHH ABNGHAS JECKDETHOC

| TH, ROTOpHE B YCHOBEAX SHTDONOTEHHOTO BO3KeACTEEA pesro Bospac-

TanT. 0c00eHHO 3T0“XADARTODHO NAA XHMAIECKOrO COCTABA BOL B AH-
TPONOr'eHHNX anagmmafrax (yxze B ORIy BHCOKOA NMHAMNYHOCTH HCTOUHH-
b0} sarpxaaem) Kon#rgecTno xapamepncwm CTOYHHX BOX = SO&BHCHT
OT 9acoB CYTOK, HpeMesH TOfia, 8 TKEe OT TOro, OynEuR WAE Nmpasj-
HrHHY paccua-rpmaalmn ZeHb. Bce 970, HOCOMHOHHO, 'CKA3HBAETCA HA

. K&‘IOOTB@ BOﬂ, AOpRYeNM Kaxzas KOHKpPOTHAA BPOIHMOHHO'-YPGHHIBIPOB&H-

HAf BOHA EM6GT OBOD CNOIHPREY, Tar HAampuUMep, 00 Z8HHHM I.Ial-
Mepa (72), DACXOZ OTOYHMX BOZ HOGOAENOI'0 T'OPOZA MOEAGTOH OFf 20~
30 1/0c Housm. ¥ BewspoM o I00-I20 x/0 AHOM, ’

Kar Gwro morasago, @HTPONOreBHNe MOTORH paccesHus yxe ' B -
cTaproBol 0GXBCTH 'B_BONOTOKAX HepPBHX TIOPANKOB OTAIADTCH BHCOKOR
IEHAMEAHOCTED, OCOGEHHO AL nomopacrbopenm dopu. B redsmme 32
nHe#t MeroM I980 I, HAME BeHCH eXefHEBHHe BAGCADNEHHS 88 COCTABOM
BOJK B 30HE BABAHWS RpYUHOR npoumenno-ypdamsnponenaoﬁ S0HH HA
TPEX CTBOpPAX. .

. Ha pmoy'3. nmenean IaHHHe O pacOpoNeeHHE XpoMa B no.tmo-
pacrnopenaoa fase. Kar nmmum, frs @HTPONOreHERY. HOTORQB pacces~
HES X8DAKTOPHS DESKO BHPAXGHHAS IMHAMEYHOCTS' cocmna(anxomqme i

. BAHHHe HONYYeHH IO MyTHOCTH, ConepzaguaM. KpyIaX memix MeTax-

ZO0B' B OOWECOREBOMY COCTARY) . Facnpenuene BAEGMEHTOB, B (POHOBOM
BOSOTORe DaBEOMEDHOS. Xapanep rpadaxon ma crBopos I-i .uononno
GARSOE, OCOGBHHO Ik crnopoa I n 0. 3ro rosopar o TOM, UTO iMBA-

-M9H0CTE ‘cocTapa BOJH B DeRe B SHAUATENBHO! CTeNeHN OmDEIeXFeTCH
pexmmod padors upcnaoau. B _paftore crBopa H IpOROXORH'T EBROT0D0®,

w0 o s
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Pec.3. [uBaMmza pacnpenenem noixaopacrmpenuoro xpoua 'h
ManoR pexe

" Gesop I - yoThe pyuRd, npeanpymero RPYIEYD nponmemo—oe- '
IureCHEYD SOHY; CTBOPD [ - Manas pera, 2 Kw HEXe yOTHA Dy4bdA; GTBOP .-

[ mm pem, 8 u AEXS yom pym; CTBOp IY JomossRt BONO~

_ cmanaane rpaq:m B peaynrate APOHEcCOoB cauoowmenu pas- ,

' GapmemES. C yNAXesHeM OT WCTOWUHAKA BArASHEHEA pEgs Mo 'OTOKY

DPORCXOMMT & HIMEHOHES COOTHOMOHES pac:nopeam ¢ nsnenenm@opn .

 XEMEYEOREX BIEMOE?OB { puc.4).

PaccmaTpesas npeuam'n WAERMIKY B npoctpancuenm HEORHO~ |

 pOnHOCTH DOJHHX HOTOKOB PACCESEMS, MOXHO npemoxonrs’ 970 B A~

| MMX BepXHEX yUSOTEAX KX (O{MEpOBGHES OHE OyAyT: ompefelsTECd © B
OCHOBHOM DOZHMOM pedom ECTOYANEA NOOTABRA sarpassprexed. Ha Bo-

| ROTODOM JHAREHHN OF ECTOWHEEA u—n ' pasdaBNesls, IDONECCOB TIEpe~
MONNDAHES X CAMOOURNERHS TeXHOTEHHHO NOTOXE -DACCERR"CyAy?T -,ia_. -

‘ qun:uei cTemeHH. ONpeNeAATHOH I PEPOMNAHMI farTopeME. .

HMeHHO B CBAY- BHCOKOR JUREBMERHOCTHE mnponmecm napanw—-
poB & npocrpana!smnl HESORHOPOXHOOTH IeCXAMEYOCKES: AHOMANEE B

poxsok $ase BHpameHH X200, ITO IADAKTEDHO HE TOXBEO BES 8HTPO-
| HOTeHEX NOTOXQB PeCOERHNS, §O. B Jif BONHMX NOTOROS DACOEHHEL py-
XX ueoropoxKemut (2I,56). Ha. 0.5 ZeMOHCTEpyeTCH DpEMep pac-

"’ DpensNeHRS m uunecm 3HeMeHTOB B BOJAX K JOHEHX Onﬂaﬂlﬂf

:"nmnmu-o f paaoson uaplpyuou onpoaoaam uaxoi PORN ¢ eI~

| pEYHEM RCTOUHEROM aarpaanem pamomexmecm npeamp;mel. o
,ateos 0 noxasas rpaﬁmx xsuenam 'KOBIeHTpameh B BOEAX npl leca-e_- ,

26

ng oy

cmbop I A

Puc.4. Jaxa-
+ MUKA paclpeje -
JieHRs BOZHOPAC—
TBOpeHHAOH( cio~
mEas AMHAS) H
B3Beme HOR( nyH-
KTZD) W pPTYTE B
: e e manoft pexe

FF—==  (YcnosHHe 000~
3HAYGHHAA Bag
CTBOPOB CM. HA
pHG.3)

2,0 ]
16
2]
08
04]

16
12
os
o4

.................

9HOM (3 pasa B CyTKE) LEENe HACANNEHHR 33 KOHTPONSHEM  CTBODOM.
OTE ZAHHEHE IOKASHBADT, YTO IDH MApEPYTHOM OIPOGOBAHER BONHOR (a-
8K NOTOKE DACCEAHNT MAKDOSZEMEHTOB He BHEBIANTCH, 8 JuEoNpyRecH
IENE efMEMYHHME TOYKAME C SHOMAABHHME KOHIIGHTDAITHAME HOMBOTHEX
aZeMeHETOB. [IpA GTAIEOBADHEX AEHAMENJGCKEX BACKDNEHHAX 38 COCTABOM

" BOX MHOTH@E H3 9X6MGHTOB, BXONANEX B aCCOOEAIND OOTORA paoceanu.

8-73
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BCE Xe BHABLADTCH. ONHAKO YACTOTA [OABNEHWA BHCOKEX KOHIGHTpAIHH
B BOmHOZ $a3e CpAaBHMTENHHO HEBENHKA — He dJame I0-20% oluero wmc-
a8 onpodopanxit. '

CTOKM KOTODOX OUeHb GOTATH TAKEJIHME MeTannamu, opa Ma plipy THOM
ONpOGOBAHAE NDEHADYRUEH ee MAXOl PeRE ¢ ompelleJieHHMEM BOZHOPACT-
BODEHHHX COeIMHEHW] C YyBCTBATENBHOCTBD, CAM3KOX K (QOHOBHM COZe-
praHnaM, Owra safMKCEpOBAHA TONBKO HOTOKOM DACCedHAA MHNEARA, A
CBEHSL, Rammuit, MeIb, XpOM, ONOBC IDH pAa30BOM ONPOCOBAHAM OGHA-
PY%EHH ZuMP B eJMHAYHHX IpoCaX. BOZHHE MOTORM MAKpPO3JEMEHTOB 3Ha-
YHTENBHO CTACHIBHEE X LOBOABHO YETKO QUKCADYDT HCTOYHAKE 3aIpAS-
HeHNA Jiaxe HpH pa3oBoM ompodopaHumu. ONHAKO BCASNCTEHE pasdaBiae-
HASA A CMEMmeHAd NOTOKA eJMHMYHHX WM T'DYONOBHX ECTOYHAKOB MpPOCHE-
EMBADTCA B MANHX perax He Oosee. deM Ha 2-3 KM, OueHb KOHTPAGTHO
OPOABNEHH MARPO3NIEMEHTH B BOIHHX [IOTOKAX XMBOTHOBONYECKEX KOMI-—
ZeKcoB (Tadn.I4).Us MaKpOBZEMEHTOB EX HOTOK pACCESHAS X0poimo
TPACCEPYETCS JMIb MHIBAKOM.

Tadanmgna I4

XeMrdecKift cOCTaB MOBEPXHOCTHHX M T'PYHTOBHX BOX DAfiOHA
CBEHOBOXYECKOTO KOMIIeRCA(NO MaTepualaM DasOBOTO ONPOGOBAHHSA)

cT80P
1620

HorasarTexs Pyueit, nperapy-| Komoned GomoBHi
' OMIJIBKC .. | BOZNOTOR _
pH 6,75 6,0 7,91
- ‘ /\/\I\/\/ " llepMaHranaTHas ORHCLAEMOCTH 10,4 3,8 -
s0] o Conepxasme MaRpO3IEGMEHTOS ,MI/ 1
i ‘3“"’5....@(#.. ] e - (:J."_p euemmon 83,5 52 10
ol sl ECRECR sof 51 52 | I5
08 /HCO,™ 285,5 61 293,85
= R =k B % _mx o, ] a0 a0 2,0
b : : o ¥0,~ ] 0,13 0,9 0,02
Pac.5. Pacopenenenue XMMAdeCKHX oleMeHTOB B BOje X noguux H,810 A 2 . 45 15,28
OCalKaX pexH, HPeHEpybLeil NpOMHIIeRHO-YpOaHA3NpOBARKHY HEHTD Nat 63,5 2 | 12,57
A - comepxanzA 3JEMEHTOB B BOZe M HOHEHX OCAIKAX DeRH,Omnpe- xt 8,5 1 1,0
IeleHHEHE OpH MapUpyTHOM ONpPOGOBaHME ‘ , cal* 71,6 . 49 1 68,28
I - B moHHHX ocazkax (B r/r); 2 - B Boxe (B Mr/n);3 - Teue- >t 19,5 12 17,30
HEe; 4 - TOYKK EaGiapnenHs (vepes I00 M) xg,* . 0,I 0,8 0,5
B - comepxamms 571eMeHTOB B BOJe OpM CTAIMOHADHOM HaGIDIEHHE Odmag mepaﬁsam,ur/x - 6I2 314 433,28
38 KOHTDONBHHM CTBODOM (B MT/x) ConepxanEe MERDOSZEMBHTOB,MKT/X
' i \ , orop 0,4 0,6 - 0,2
" ViMeHHO NOSTOMY pas0Baf THIPOXUMHIECKAS CHEMKA He "BCETHR Aa- Mumbar 0,003 | 0,00I 0,001
eT fICHOe IIpeficTaBleHHe O MAcmTadaXx ¥ XaparTepe SarpA3HeHHA UOBe- LigEK : _ 0,015 _ 0,01
PXHOCTHHX BOX. Jlaxe KpyaHefimag MHOTOOTpacAeBas OPOMHIIGHHAS SOHA, Cexer _ 0,00048 0, 00006 |0,000074
28 : Pryzs ' L5 20 | &

| FHY . : 29




PacCMOTpeHENe JAHHHE YKA3HBaWT HA TO, YTO BeAyWyD pOXb B

HOTOKaX sarpA3HeHsd BONHHX CACTeM ArpalT LOHHHE OTJIOREHUS, o pMaA~
pypmaecs B pesylbTaTe CeluMEHTAIMN B3BEMEHHOTO B BOAE maTeprana
. I B3apmomelicTsEs ero ¢ BOXHOH dasoi (43). YurTHBas BHCOKYD IMHA-
MIYHOCTE NOBEpPXHOCTHHX-BOXL X HCTOYHAKOB 3aTpA3HEHAS, MORHO Opexn-
MOAORATH, YTO MOPPOJOTAA H [apaMeTpH 30H 3arpA3HERMA Haugdonee
NONAHO OyAYT OTPAXaThCA B JOHHHX OTIOREHMAX. 9T0 TMOLTBEepRUAETCH
I MHOTONETHAM OONTOM M3y4eHER NOTOKOB PACCESHMA DyIHHX MECTODOE-

TeHwuit.

TOTOKE pacCeAHAs XUMUYECKUX 9JIeMEHTOB B LOHHHX OTIOREHUAX

JIOHHHe OTNIOREHHS, ABAAACH Golee CTACHIBAHM KOMIOHEHTOM BOI-
HHX CHCTEM, CAYEAT CBOeOGDA3HHM "Hemo" A 3arpaspuTenedt, UYTRO
peaTHpys HA BCe @HTDOLHOT'GHHEHE BO3AEHCTBAA, E3MEHTONHE IpEPONHOE
pacipefeieHEe MEKDOSNEMEHTOB B Ipeferax BogocOopEOro  Oacceiida.
ClenyeT TakEe EMeTh B BEAY, YTO NOHHHE OT/IOXEHAA IpOWe B oGpado-
TKE, [PATOTOBGHAE K QHANMSAM Z B TPAHCHIOPTEDOBKE H O3BOAADT
DKCIPECcCHO KCCNELOoBaTh pacmpelenende MADOKOTO Kpyra  SJIEMEHTOB.

' ACCOLMALMK XEMAYECKEX B/EMEHTOB B HOTOKAX pacCesHEA

AHTDONOTGHHKE DOTOKM PACCESHMA XApAKTepASYDTCS NOBONBHO M-
DOKEME ACCONEAIEAME HAKAIUMBADIYXCA XEMIYECKAX BIEMEHTOB, HARGO~
lee OpefiCTABATENBHO BHABADIMMECA OpE HCCAENOBAHAE FOHHEX OTIO-

xenmit.

B radn.I5 mpEBefieHH CCOLMALEZ XMMAYECREX BJIEMEHTOB,yCTaHO-
BleHHHe B NOHHHX OTIOXEEAAX BOIOTOROB, IpEeHHpyLRAX BOXOCOOpHHE
TePPATODAR PASIHYHHX THIOB XOSACTBEHHOTO OCBOeBAd. 3Nech Ipen-

. GTADJIeHH MATepualH MO CeME NPOMHIJIEHHO-CEeNATeCHHM 3O0HAM,OTIAYaD-
mEMCA XApAKTEpOM MpAMEHSEMOZ TEXHOMOTWE, TDEM RAIHM TEPPATODHSM,
Tpen CENBCKEM palioEaM E KOMMYHAJBHOR CBalKe KpYIHOTO ropom. Bo
BCEX CIyYadX yAanoch MOXOOpaTh BONOTOKE, JpeHEDYDIEe TOIBKO ZAH-
HyD TepprTOpED, 0TCOp IPOC FOHHHX OTAOREHMH [DOBOMMACH KyCTOBHM
MeTOLOM Ha HeGOILIOM yYacTKe BOXOTORA, DAcHONOESHHOM HEmoC pencT-

BEHHO HAXe MO TeUeHHD E3yYAEMOTO 00heKTa. Bce E3yYeHHHE BOROTOKA

ABISOTCA YACTHD BOZOCGODHOR TEPPETODRE KPYNHOH DEKE B XApAKTepd-
8yDTCA ONHOPONHHME NAFHNATHEME B TEOOT'0-Te0MOpDONOraTecKIME Yo~
ZOBZAMA. 37ech xe, B GaccefiEaX HeGONBIAX DEK, H3yUeHO K HoHOBOS
pacnpenie/ieHMe XEMUTIECKEX 216MEHTOB (xEO-TEeXANY MODEHHO-XOIMAC—

30
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e

L 4
#uit Jxaa.mmq)-r HA 9eTBEPTHUHEX cyr:maxax). B CDABHEHAE © xoropuu
pacc‘mmnannc:s AORa3aTeln 3aTpI3HEHAM. o
OOup#t ypopeHs B3arpASHEHUA B nonoronax,npennpymnx npounm—
neAHO-cexnTeOHHe SOHH( IO IAHHHM pacueTa cymmaphoro noxasarend s~
TpASHEHAR NOHEHX OTAOXeHHER), NPOKTUYECKE BO BCEX  DAGCMOTDEHHHX
cxydasx. npessmaer I00 B mocrmreer 900 (cM,.Tadn.IS). Ha ceaured-

_HHX TEPPHTODAAX M B CENBCKOXOSAXCTEEHRHX DA}OHSX BEAMUMHA HTOTO

IoKasaTelsa SHAUATEABHO HHEEe: TIepBHE NECATKE eIMHHL. Crenens sar-—
PASHEeHRA BONOTOKOB. OKOKO I'OPOLCKON CBGJIKK He HHARE, 4YeM , ORONO

. RpyOHOZ OPOMHIUIEHHOR 3ORH. v
’ JpoBeHr 3arpA3HEHKA BOROTOKOB 3aaﬂcnr He cToano or oasue— ’

DOB IPOMSOH, GKONBKO OT OcoOeHHOC Telt npnmefmeuux TEXHONOTHYECKUX

. nporeccos. Hampumep, O4eHb RpyHHad IPOMHIVIEHHO~CENTeCHAS BOHE C

" pasgooCpasHoit npoumennocmw IasT Tako} xe NOwrasaTelbh saﬂpaane-
" Bma (.oxono 700), 4ro u CpPaBHATEABHO HECONBMmOe MPENNIpUATEE mo -

- DpOASBONOTRY ¥ 06pac0TRe MIACTMACC. BO BCEX CAyuasX HaGnnn,aeroa

KOMILTERCHNI nonusneuearm cocTap sarpﬂsnem
' 06 mmis. OIIKOOK mmecm 9JIeMEHTOB, ac'rpeqeaﬂux B noaumenaux

KOHHQBTDEEKFIX ( paccMaTpABADTOA SAGMEHTH ¢ KODPUIMOHTOM KOHNERT- i

pemEa GoJbie. 2) ‘HOBOABHO MOXOX BO BCEX TPEX BHIEASHHHX Pymxumo -
HAJIBHHX TPYNmax TeppRTOpNE: -IIDOMHILIeBHO~CeNRTEOHO!, ce:mmednoﬁ n

\ N

oem;cxoxoaﬂﬁcmeanoﬁ. i \

HamGonee SHAUMTENABHAS ACCOLEANEA: OTIHYAET TIPOMKILAHHOCAE~

‘TeOHHE TeppATOpEY. B ®X mpenesax mnpoxo paafm- KOMIIEKC X8NBRO-~
q)umnx B4eMeHTOB. HamOoNee OCHIHN B AHOMANEAX PTYTH, cepe6po,
KemMmil, CBEHEN, DMK, ONOBO, MeXB, MOIMNeH, BECMYT, -  EOTODHX.
s.'u;ecs naxammaaeroa B JI@CATHA B COTHE pa3 donsme, 9eM B @oaonux
ycnoam o :

B ceucxoxosaﬁcrsenﬂux aewxeneanecmx ‘pattonax nonceuec'rnu
CNaGOKORTPACTHHE' AHOMANAH MAPIBHIA, BTTpEs, $oodopa,s "TaKEe pTy-
TH, HEKeNA. JNHSONMIECRE BCTDEYADTCH MeNb, uondnen. OXOBO, KO-
dam,'r, IHHR, I{os@mamm xonnenrpam 3%eCh OCHUHO He mHue IO,

Hecuoxpa BB OXHOOGpH3He O0merd CHACKA aarpasanmaﬁ raxmait -
" 00BeRT OTAMYEeTCA CBOgH, mpEcymelt TONBKO' eMy accoxmanuet XaMmge-

- CKEX 9NeMeHTOB. Pasaudas sammamca B KONIYeCTBeHHNX OOO"‘BOIH&-

nxomnm
DIEMEHTOB,

HAAX MOXLY yDOBEAME xonnenrpamm mmecm 9MeMBHTOB,
B CCONHEATED H, npeme BCEro, BamdoAee mouopq:m

xonnen-rpnpymnxca ¢ nomﬂnenﬂoi RETEHCHBEOOCTHD (Banpumep, ¢ xoed- .
fRIAeHTAME nonmenrpam Gontee I0). OTH ooo'rnomem NpRNSDT  RaX-

32
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A

KoMy OOBLEKTy. FIyGOKO EEMEBHIyaNbHHE XaparTep. Tak, B accoxmam"'
MHOTOOTDAGASBOrO [POMEIISHHO-CENATOSHOTO HeHTDA BXOHHT BOCEMS

ROHTPACTHO HAKAIIMBADMAXCH 9AEMEHTOB: pPTYTH, cepedpo\ KaIMH{ , BH~
Rui, HHKGADL, CBEHEL, ONOBO, CyphMa. [IpOMHIIEHHO-CENMTECHAS SOHA

¢ mpemnpasTAeM IO NEPepaCOTKe IIACTMACC MADKAPYETCA NATHD deMe- .

HTAMA C ‘BHCOKAME ROSOQHIMEHTAME KOBIOHTpallan: DPTYTHD, cepespoM,

_HEKeNeM, KAZMEeM, CTPOHIEGM; HAYUHNE LEHTD - TpEMA (cepedpox, Ba~

JaEeM, PTyTED), 8 KORCOXIMHYECKEA KOMOMHAT - TONBKO PTYTED.
Accompanay MHOTAX OGBHEKTOB XApAKTeDESyNTCH IpACY TCTBEEM

- PTyTH, cepedpa, KAIMAH, CBHHNA, NpAYeM B XauecTBe BeIymux sneMe-

HTOB QCCOIEALNA. MMEHHO B CTONGHE T'6OXEMEYECKOH EOHTDSCTHOGTA

OTEX' BUEMEHTOB X pOABASAeTCA CHEMEGEIHOCTS KOHKPOTHHX paitoHOB.
OrMedeRHNe 3leMeHTH - HX NGNOXGHH® B ACCOLEALEM B CTENEHb  KOH- .

UeHTDAUER - ZOCTATOYHO YOTKO QUKCHDYDT MONHOCTH HCTOYHEKA 3Arpa-
BHOREA B AMATEABHOCTH.ErQ BOBAGHCTRAS.

BHCOKO® CONEDESHEE XUMHYECKAX 3/GMEHTOB B ROHHHX OTIOREHRAX

. PeK, NpeHEDYNEX ypCARMSEDOBAHHHE TEPPATODEU, ABAGHHO NOBCEMECT-

. Hoe (vradn.IG).B 1801, I7 DpuBeleHN JAHHHE 00 ACCOIEAIMAX XEMEYEC-

|
Tadamna I7 : '
Acconmanay XuMEdecKEX aneuearon B nonm

| OTHONGHMAX B HEKOTODHX SATDASHEHHHX DEKAX MZpA -

Paftos, OOBeRT - AEMETIQGRAR R ’ —
' 2 MQ&SQ.E&SO&O Ho=10¢3 IKo<3 -
I.0rrasa, p.017838) Hegpg = | PogsGorpturg) Cughi, ol
I'.Tau6ypr, p.3x50al Agrop | Cdggliys | 2nyPbreCury(Cry | Nido
ndommo) e | = | 083 | Hep;Pbrglngsl Ouglrglisy Co
HpOMumneHuz 2 8,,5T Pb,Cr,| N1 B
lpgompossdt | . 2:2105 73y Ol Py .‘ ,

UOpmmesarrg. I. Ko -~ xoa@ment xomeﬂrpa%n omnocnrauao
POBHETO conggxam B O ano‘!m moporax. 2 dnma cocrannena
no Jxannnu pa (91,102 '

m SIeMEHTOB B MOHHHX omozenm HEROTOPHX HaEGOKee - BATPASHERw -
' HHX BOZOTOKOB MEDA B 30He BOSHefcTEER xpymmx npoumueano-ypda-_ _
* HESHPOBAHHNX HeHTPOB. CpaBHeHHe 9TAX acoOUMAlAft HOKAZHBAEGT HAGH~ -
THYHO0TH HX KAYECTBOHHOrO. COCTABA; OUENBJWIHOCTD X8 NDOABIAQTCS.

W

|

B pasAEYHOf CTeNeHA KOHUEGHTDPALME XEMEYECKAX SHEMOHTOB,T.8.B [E0—
XumEqecKod KOHTpPACTHOGTHA. OTMedaeTcd TEHISHLER K Benymed ponm
pTyT™® B Kezmma (cepedpo He HA3y9an0ch). TaxAM 06pA3OM,  OCHOBHHE
YepTH I2HEHX acéqnwamﬁ OAM3KE K DACCMOTDEHHHN BHme.

ABAAACH CBOEOCPA3HOE "HOXBOZHOR MOUBOR", LOHHHE OCSHRE OfN-
PeneAAnT MHOIWEe OCOOEHHOCTA SKOJNOTHE BOJHHX OOBEKTOB. PesyabTaTH
HATYPHHX M 9KCIIEpEAMEHTAJbHHX HAGINICHHAZ CRANETENBCTBYNT O  BO3-
MOXHOCTH Nepexofia 3arpsgsHATeNed H3 JORHHX OCAINXOB B BOLHYD MAcey.
[Ipm aToM, B cAydae 3arpA3HeHEA KOHEHX OTOXeHH#, Bpewd HX ‘ OTpA-
LATENBHOTO BOSKEHACTBEA MOXET OHTH OYeHb BEIHKO JAXe IpE NpPeRpa ~
meHHE COpOCE CTOYHHX BOX. BHBOX MeTanna B3 BOXHOE a3 HEampamep,
BHIANIGHHS® M3 PACTBOPA B LOHHHE OCAJKA) CBENETEALCTEyeT AAWB 0
BpeMeHHOM "caMOOuHmMeHEX" BOZHOX MACCH, HO He BORHOK CHCTEMH (Kax
9ROMOrAYECKOf CHCTEMH) B I6NOM. H3BECTHH CAYIAE CyOneTaabHO# TO-
KCHYHOCTH wrmsnenm MeTAJZAME JOHHHX OTAOREHER IAS BOJAHHX Op—
TeHA3BMOB.

BuCORas MHBMBOO‘J.‘ZB coCTaBA NPEPONHEHX BOL BO MHOTOM Ompe—
TelA6TCA IPOLECCaME, PEryIMpYUAME CKODOCTD JBAXGHWS BeleCTB de-
pes TpamHENy BOZA - IPyHT. Jig peaXbHOR OLEHEKE STEX NpOLECCOB He~
OOXOZEMO H3yYeHEe (ODM HSXOXNCHHS. HAEMEHTOB B NOHHHX OTAOXGHHAX,
€0CTaBa MNOBHX X IPEROMAHX 'BOX. XUMAYECKEE SMEMEHTH B JOHHHX OT-
AOXQHAAX B BHAYMTOHRHOZ CTelleHH HAXOLATCA B DOLBAXHOE HopMe,cHo-
co0HO% K B3aEMONeltcTBHD ¢ BOXHOU Jasofi. CoeNEazbHO COCDAHHHX (a-
KTHYECKEX narepmon IO 2TOMy BONDOOY HEMHOIO. lpaBeNeHHEe B pa-
dore (9I) HAHHHE HOKA3HBADT, YTO B yCHOBEAX 8arpASHEEHHX JOHHHX
OTAOESHRY I10° CPABHEHED C (OHOBHME 3HAYHTENBHO yBeIHuEBAGTCH NOXRA
EapOOHATHEX ( HEReZS B KOCambTa), ODreHHYECEEX (MeXE) K XeNeso-
OXHCHHX (Mapresia, XpoMa, MONEGHeHAa) coenEHenmit. A.A.MBagoBOf ¢
coapTopaMm (27) ycTaEOBIEHO, 370 20-50% . BaZOBOTO CONODESHEA HE~
Rexs, roCaabTe, MeId, OEPKOEES, MAPraENg ABIADTCS NETROUONBHEHH-
ME, Mexnmy 9T0#f 3acTED 'METAANOB M CONODRAHEAME HX B BOZe aadmm,—'
Z¥CH KOPPORAUNOHHHe CBASH. B MAOBHX BOZAX HETEHCERHO HARAIANBAD-
P04 KOMIOHOHTH, AXTEBHO y4a0TEyOnEe -B GODMEDOBAHEN KAYE0THA BONH.
EcnE BaloBoe CONEpEAHMe XEMAYECEEX DIGMEHTOB B NOEHHX OTHORGHH-

‘X ABAAETCH EOMEYOCTBEEHOR XapeETepHOTHEOE, ompeXeismmefl ydacTHe

MeTAAN0B B PRRHOBECEE C paoTBOpeHHOR gopmoft, ToO DOZBEXEAS fopwa '
MOTaXLIOB BO BIBEMEHHHX BOMOCTBAX N MOHHHX OTHOXGHNAX olpeReage?:
X yqacrxe B IMBEMAYECKOM DABHOBOCHE MOXLY BONOZ & rnemol tiﬂsot.

queayu:arn 9RCIEDEMEETANBHEX M BATYDHHX WOONGXOBARAE Hepe-
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' X0fia BOROB METAMJIOB H3 TBepHof ¢asH MOHHHX OTIOXEHK) B XEAKYD [O-
xaéau. 970 CKONJIEHEe HPOMHIUIGHEHX OTXOXOB HA JHE BOXOEMOB [AXS
B BN HEPACTBODEMHX COGIHHEHHI MOXeT OKA3HBATH 3HAYATEABEOE BAR-
AHZE BA (OpMEDOBAHEe KauecTBa BOIH (9).

[lpobeneHHHe EaME HOCIENOBAHES NOKASANM, UTO B HEAOBHX BOZAX
8arpASHEHHNX BOZOTOKOB, IO CPABHEHND C BOJAME OCHOBHOTO [OTORA,
ynemmnnamcs COTlepXAHAA TAXGIHX METAANOB (Tacx.I8).

Tadaxmgune I8
CpaBEATEABHASA xapaxrepzcmxa uosux B HALNOHHHX BOX

i

Baspexzency | josoad somoronlinoumning soporon
, BOIA [HAS BozalBoNa | sad Boma
I-'e,&,ur/x ) 0,4 0,1 0,4 0,4
NH,, Mr/n 3,0 0,7 10,0 | 9,0
§0,, Mr/n _ 0,06 0,1 0,4 I,0
' NOj, MT/X 0,4 0,4 1,1 4,9
Cywai TAXKGAHX MOTEINOB,MKI/X 12 4 52 9

Cpemx riapHHX (AXTOPOB, BAMSDMEX HA HPOLNECCH BHUGAGHAS MERK~
DPOPZEEMOHTOB 3 LOHHHX OTAOXEHANl, MOXKHO OTMETHTH: E3MEHOHHS CONE~
~ HOCTH NpPEPONHHX BOK, HSMEHEHHS BOCCTAHOBATENBHHX YOAOREE,A3MEHE~

. HEAl MOJIOYHO~KACHOTHEX ‘yomopmt, BosTeficTBEE NPAPONHHX X CHHTOTE-
9eCRAX KOMNAEKCHHX coemaem. HeATeABHOCTE. mpoopmansuos 2
ZOHHOR CHOTH. ‘

JlaHHHe O BUAAYAN WSMEHOHES CONGHOCTH HA HPONMECCH 'XecopCmHN
B OCHOBHOM orﬂocam R OpACDeXHHM M K 9CTyapHEM paionam.Ho B pe-
.3yapraTe COpOCA OTOYHHX BOX B BONOGMH # BONOTOKE DO3KO MeHReTes
EX MEHepan#sanas, 9T0, HECOMHEHHO, AOIXHO CRA3HBATHECA H8 XApaK-

Tépe NOBeNGHNS MEKDOSMEMEHTOB. Hampumuep, IpH POSKOM  BO3DACTAHER

MIHEDANWSANEN BOSMOXEH IEPEXON PTYTR B PACTBOpeHHOe COCTORHRE(6).

OrpomEOe SEAYGHHS UMEDT NDONECCH, MOHADNEe  ONECAUTENHHO-
BOCCTAHOBATENBHAHE YCAOBHA. JAHEHE BOOPOC TECHEM, 0CpAa30M CONPHES-
caerTcd ¢ IponeccaMe anrpodmxam Ope HemocTaTHe KACROpOXA dyner
'HAGENNATEOA METDALES MEKDOSAEMERTOR 0O OCaXoYHOMy CTOACY € OG-
IoAyOMEM OCaXIeHEEM HA I'DAHMNG ORECIEBES BOJA-OCAMKE,IpHYEM IA~
ApHeiimee ECTOMEHHe. SANACOB KECAODONA MOXET 'CAYEETH NpwdmHolf  HEX
'PECTBODEHAA B BHOBOCOXNEHHA TOKCHUHHX METAAI0B B BONy. JlomoGHmi

36,

npouecc Oua ONECAH B padoTe (84) npa E3yYECHHE I'eCXEMEH MEKDOdAE-—.
MEHTOB EeleSOMAPTaHIeBHX pyA O3epa MuamraH. KOHRpemEE  copepaar
saaqnenwue KO/MAYecTBa MumMBSKA ( T80 MI/Kr. B CpemHeM),  KOTODHI
IDA JOEAGHEE DBTPODERALEA BHCBOGOXNAETCA B BOLY. .

KacroTHOCTH MIM WeJOYHOCTh IOBepXHOCTHHX BOJX OKASHBAGT Cy-
reCTBEHHOE BNMAHAE HA MATDANED MAKPO3XeMeHTOB. Bolee enovsag
¢pelia CHOCOOCTBYET OCAxXNEHED MEKDO3NEGMOHTOB HS songoft dasH. Cor-
xacHO (87), HE3ROE COIepXAHWE CBEHLA,MEIE A IMHKA B BOJIS pexx
9pysnx (ARraus) OGHLHOHANOCH BHCOKEM 3HavueHHeM DH,BHSHBADIEM OHO-
TPOE OCSXENEHHe DACTBOPEHHHX METAXIOB M 4X HAKOIIGHEe B OCAIKaX .
OcoGyp OmacHOCTH NPeNCTaBAADT KMCAHE CTOKE HEKOTODHX HDOESBOACTE,
Yax RAK, OCIaZAaf KECHOH DOaKIMel, OHE CNOCOGCTBYDT BHAGHGHMD XN~
MUU6CKEX HIOMEHTOB MB ZOHHWX OrIoEeHEH# (9I).

OrpoMgoe 3HAYeHEe B Npoleccax BHCBOCOXNEHMA MERDOSJIEMEHTOB
B3 NIQEHHX OTIOXeHH] HMeDY OpPAHEYECKHe CyCCTaHLME, MEKDOCHONO -
TEY6CKAs AKTEBHOCTS, “IeATeNbHOCTS BHOIEX BOAHHX OPTAHA3MOB.

OTMeueHHHO NPONECCH HaEGONee IPOSBIEHH B yCAOBAAX AHTPOIO -
T@HHOT'O 3aTpA3HeHEA OKpyxabme# cpelH. B 9YaCTHOOTH,JIA IIDOMHIEH-
HHX # GHTOBHX CTOKOB 0COCSHHO XB8PAKTEDHH BHOORASA MEHEDANMSALES H
OPECYTOTBUE CHHTOTHYEOKEX KOMIIeKCOOOpasosarencl.loBCeMEOTHO pa-
3BU'THE I[IPONSCCH gnrpo@xxmma, 00youOBAGHANE OCHAREM B CTORAX HE-~
TATOABHNX BEMeCTS, NPEBONAT K NOABAGHED GOXHEOrO KougdecTsa Op-
raHEYeCKAX KACAOT M DA3BETED B NOEHNX OCAIKAX. BOOCTAHOBETEABHHX
apcileccos. R
IIpacTpaHCTBeHHO-MOPPONOTEYSCKES OCOCERHOCTE
DOTOKOB DACCEAHHEA B MNOSHHX OTACKEHHAX

fiproft 0COGEHHOCTED JIpOCTPAHCTBOHHOTO paonpemam XEMAY60~
EHX 5AeMEHTOB B HOTORAX DACCESHEA, (ERCHDYEMHX NOHHHME OTXOXOHE-
AME, ABAAETOS SHAUATEALHAS BApEANEA NX EOHNEHTDAIEA BIOAB HDOXO-
ABEOTO NDOJNAZ POXN BHES HO TEWSHED (DEO.6). 00006 HEO WTX0 378 3apN-.
anus OpOARNGHA AL TEaBEHX, _TENOMODJEEX SXGMGHTOB ESYUREMOTO HO~
TORa - Cepedpa, ONOBA, RAIMES, HEINS, DYyrH, CREHNA, NEKead. Lid
CpABHNTENBHO BTODOCTONEHHNX SAGMOHTOB, OCDASYDNEX NOTORK O MOHB-

| mmM OGMEM ypOBHeM EOELGHTDAIMH, paonpeisieHNe IO Opofsap  Goxee

ORGBHOS. (rpa@m KoGaxbya, (booiaopa. BaHamud, CTPOHIES, B HOKOTO-
poit cTemeHN INHEA). ,
- To ocoberaocCTAM DPOCTPAHOTBEHHOrO DACHPONSXGHES  OTIOTANRO
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Pac.6. PacupefefeHHe XWMEYECKX SAGMEHTOB B KOAHHX OTAOXSHNAX muol PexXE P SOHE -

mm KPYNHOTO. BPOMHILIGHHO-Y pOBAR3EPOBAHEOTO LeHTPA(TI0 pesyAbTaTaM paciera xoadﬂl—
[HQHTOB KOHNEHTPAIME OTHOCHTSABHO $oHA) .

T - DpOMHIMEHHHE SOHH PA3AAYHOrO THNA: MANEAOCTDOSHEE M METALI00SpaCOTHA ( Dxpy~
ne8A yHRUEOHAALEAA SO8S (), OPOMSBOACTEO CTpOlMATEPHANOB H OTHOYNOPOB,  MBAOMOWASS
MeTaLnooGpacora (Il), IPONIBOACTBO KPBCOK E. MAXOMOWHAA MeTaizoospacorka (IV),ueraszo-
00padoTKa ¥ NPOESBOACTBO crpoiiuarepranos (¥); 2 - xuxas 3cHa cTApof SACTPOARE ;3 ~ X~
Iue 30HN HOBOH 38CTPOAKA; 4 — MOCEAKE I'OPONCKOTO THNA; § - IavHNe HOCEeAKN; 6 - CeJBC-
Kife HACEHOHMHE OYHKTH; 7 ~ CBAlKA ONTOBHX N IDOMHIJEHHNX OTXOHOB; 8 - oenoxo;oaancr—

" BOHHH® yrom. Y - MecTe BHOALEHHR nplmxon
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mewmca OnmxEAs K JAABARR BOHH HOTOKA DACCEAHMA. B Onmxsedt 30-

ge (NepBHe KWIOMETpH, N0 5-6 KM OT HCTOUHHKA 33T PASHEHNS) oonep-
XaHNA unolopq;m XMMEYeCKEX 34eMEHTOB B HOTOKE DACCEAHAR BApPb—
EDYDT OpE OYGHB BHCOROM oOmeM Jome KO3(JAIEeHTOB  KOHHEHTDALRH,

0BCOMECTHO (MKCHDYA 3HAUATEABHNI yDOBEHP 4HOMANBHOCTH.HampaMep,

RooffunreETH RORNEHTPAIAA KQUMAA B 9TOX 30H6 MEHANTCA B COCELHEX
rourax or I5-20 mo 30-50, pemxo Xo I00; cepedpa or 70 mo 300-500,
oxoea or 5 mo I5-R0; pryra or IO mo 40~-50, pemko 70-100; cBHEHTA
or 8-I0 mo 15-20. B fanbHef#t 30He OCLHii pasMax BapUALEM yBeLddd-

BAaeTcH, X B COCENHAX O HOTOKY TOYKRax onpoCoBaHas CTENeHh  KOH—.

HeBTpALME XEMAYECKEX SIeMeHTOB MOEET MEHATHCH OT (JOHOBHX BeNMIH
To SHAYETENBHHX gaxornensd (KoadfEIMeHTH KOHUSATpaLMH - KanMEsa
3Xeck MoryT gocrErars 40-50, oaosa IO, pryrm I5-30, chuiua 20,08~

pedpa  (I30-I50). B memom, HecMOTPA Ha 3HAUATENbAYD  BapEAmED

pacHpeIeleHas, BHAS OO TEYeHD BOXOTOKA OTYETAEBO*  HAGARIAETCH
pocTeneHHOe CHAKeHEe OCMero ypoBHS KOHNEHTpaIlki.
! Jnupa DOTOROB pAcCedHMA BechMa 3HAUETEAbEA. [IOTOR o:mno'mo-

TO EOTOUHAKA NpOCAEXEBAETCA HA 3 KM, IOTOK KPyOHO# UPOMHIVISHHO-
cenETeCHOft BOHH MpOCAEXEBAGTCA B MAIOK pexe,BepoATHO, OOKee HeM
Ha IS5 M (B HuEHeft cBOeft 4aOTH OH He MOXeT OHTH TOYHO OTHEHNEeH OT
HANOXGHHHX Ba\ Her0 NOTOKOB pACCEeAHRA HPyI'EX HCTOYHEKOB SarpAsHe-
HEA - o0mas [IAHA 30HH BOSHERCTBAS DAacCMaTDEBAEMOI0 KOMILZI@KCA
HCTOYRUKOB 3arpAsgenHd 25 EM). ABAAR3 OpOCTPAHCTBEHHOTO COOTHO-
WeHAS MOTOKOB pACCEAHAA PASAHYAHX XEMEUECREX 9AGMEHTOB,CBABAHHHX
C ON[EHEM KOTOYHHKOM (roqnee, EMeXOEX efEHYD TOYKY CTapTa,HanpEMep,
_OOmE# BHNYCK CTOYHHX BOX pASHHX ‘nponanomu) IIOKASHBAET,49T0' TH~
'moMoppHNG SXEMEHTH pacIpeNeNsnTOd IO Ipofwmn pex: ¢ 'BHOOKO# cTe-
' eHBN, COTAACOBAHHOCTH. lmenmEecs y HAC MATepHAZH NORASHBADT OT-
cyrcTBEe SpROf m@epemam XHMAYECEEX SJHEMEHTOB IO no'roxy pa-
-CCeAHHEd, SARADYEHHOMY B ONHOM BOZOTOKG.
pa EaIRYEE B KOMEHE ONHOTO TOUEUHOrO ECTOUHERE Ha6ANIAETOR
OTHOCHTOABHO sanoaonepaoe JMOHBIOHA® KOHISHTpam XEMEYECKEX
ueuenroa BHES HO TMOTOKY. 0COGGHHO APKO 9TO BHPAXSHO, GCEE HOTO-
. WHEE pAcHONAraered B CAMHX BOpXOBBAX BOXOTORA. EcaE B HOEHe pa-
CIIONOXEHO HOCKONBKO TOWSUHHX BCTOIHEROB SSrpASHEHAd, TO  IpafEk
paclipeXisAeHEs MARDOSAGMEHTOB 110 NIOTOKY IpaodpeTaer crynesyarTuit
“BRX, Qyoqonen'mm CKAYROOGDASHHM POOTOM COJEpXARAf B TOYRAX HO-

ABREHNS CTORA HOBOTO BCTOUHNEA. IIDE CyMOCTBOBGHAH B NONEHE MHO--

. %ecTB8 HCTOYHAKOB 3ArDASHOHHA DE3KO BOSpAacTaeT JUCKDETHOCTE pPaC-.
.. 40 ' ‘

| OpeNiefleHAA MAKDOSNEMEHTOB, T.E. HPOECXONAT KAR OH HANOXeEHe pas-
_MEGHHX 0O YBCTOTe H aMIIMTyRe ABlegult. HaECONBe 9UETEO 9T0 OTMe-

YeHO [/ PAfiOHA CBAAKM IDOMHIMIEHHHX ¥ CHTOBHX OTXOROB(CM. puc.6),
TIe NpOMCXONMT HANOEGHAS IOTOROB PACCEAHEA OBAAKE HA IOTOKE pac-
cedHAd TOpONA.B 4acTHOCTHE, WAA ciydyad, NPABENEHHOTO HA pac.6,no-
TOKH 0Z0B2 M KaJMHA, CBA3AHHNE ¢ BOSJGHCTBHEM CBAIKE,SHAYATENHHO
KOHTpACTHOS,4eM CBA3AHAHE ¢ HpoM30H0#Z. HOTORE JMPYyTEX XEMEYEOREX

_9/eMEHTOR OCAE JAPEHAPOBEHMA RO} CBAIRE YCHAMBADTOA NO KOHTpA-

CTHOCTH.

Ina gopMmpoBaHEd NOTOROB pacce.smm B CAORHHX DPEOXEMEYEOREX
nonelt GOIBNOE SEAUGHHE HMEDT IeOMODJONOIUYeCKEe OCOCEHHOCTH Jo-
nuEW @ pycna. Tax, GHOMJAA HEXe ODOMHIUIGHHO-CENATOOHOR S0HH HA
pEC.6 npEypodesa K yIacTKy DACHEDEHAS LOARHH, IZe pyoAO CRIBHC
MESHIPAPYET & CO3NADTOA JCIOBAS NiA AKKYMYIAIAX OCALOYHOTO MATe-
puana, Ham6omee 4eTKO IPOCKeXEBAEMAS SOHA BIMAHMA IOPOACKOR ar-
NOMepalau CBSA3HBAGTCA C BHIONAXKBAHEEM Opojwid pycna HAa 9TOM
yua0TKe. CBASH QHOMANHE G YCAOBAIME SKKyMyAAIEA OCAA0YHOTO MATE-
pEajia DpOCIOXEBAGTCA H B NOMMHAX Dy4beB. OrMeuaeTCHd KORLEHTpaIas
MAKPO3XEMBHTOB BO BHYTDHIORMEHHHX BOZOEMaxX HA HPERIONATAEMHX I'e-
OXEMAYGCKAX Gapbepax. [o-BHAEMOMY, TaRHEe CapbepH 00pasybrod B
OpAYCTHEBHX y9aCTKAX MBEOIAX HIpATOKOB raasHEOf per#,  XapaxTepaOf
4epTO# CTPOeHAA STHX YUBOTKOB ABAAETCA HANEYME ARKYMyAATHBHEX CC-
TPORKOB, OGPasyMEX CBOEOCPA3HYD aRKYMyAATABEYD AeAbTy.Jad ompe-
JeAeHHO TpyNOH BOXOTOKOB X2PAKTEpHO- HANHIHE TpyCe00pasSHIX HEABT,
BHCTI8HBHHX: rpydosepaxcrm OTAOXEGHEAME. B TaRUX "3DOSEOHBHX" XNe-
aBTAX Ha6npnAeTCs (JOPMEDOBAHEE CBOSI'O polia "aHTACAphepos”,  ARA
EOTODHX X8paKTepHO PE3R0e yMeHBUEHES  KORNEHTPAIAl N paKTAYECKE
BOEX beMesToB. Ha pac.7 MOKA3AH HOTOK DACOSARAS FAy49HO-IPOR3BO-
ICTBEHHOTO nenrpa. o BeamdmHe GHOMAIE{ B XOXy HoMeHoHAA Iosdpm-
IMEeHTOB KOHNeHTpaliil 8Mech HACANAAeTCH XOpOomO BHpaxeHBEAS 30HALB~
HOCTPH HOTOXKA, Ecam mas BepxHeE B cpexgeit WA0TH pyuhd (yUaoTHE CO
3HEAUMTEALHNM YKIOHOM IPOAONBHOrO mpopaza) XaparTepHo MECKDeTHO
pacnpeneneHHe ‘pEMEHTOB, TO HMXHAA YACTH,X8PAKTEDHSYDMAACH pes~
KEM BHIIONASHMBAHEEM IpPONOALEOrO mpofEis Mpd BHXOMS HA BHCOKYD _ﬁo—
fiMy OCHOBHOTO BOXOTOES, OTAUYAETCS NOBHNEHHHME KOBLEHTDAIRAME X
DABHOME DHHM . pACIpeIolGHNEM XHMEYOOKEX SIGMEHTOB.

B noTorax paceesHns CEIBCKOX03ARCTBEHANX paifosoB mxoamep-—
BooTeR B npocrpaamenaou paclpelieIeHEE MAKDOBNEMOBTOB He odsa-

- PyEeHO. ‘B meRoM OHO OBOILBHO OZIHODOXHOS xoe@menm - B8 pEATEE
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Puc.?7. HemonasHze XEMEYEOKNX SAGMEHTOR B MORHHX OTHOXEHHAX
| Ha y90TRe BHUOXAXHBGHES IDQXONBLEOTO BOXOTORA,CNEHEHHOS MO KOBH-
¢emesTaM KOHNEHTAIEE OTHOCHTOABHO foma
I - pacmpeneXoHNe sHeMeHTOB: a) B pyube Hayumsll, 6) B pexe
Txapgas; 2 - BAYYHO-IDONSBOXCTBRHR IGETD; 3 — CGXBCKNe  HACE-
ROHAHO HYHKTH; 4 — 8082 OTHHXA; 5 —~ CEXBOKOXOSANCTREREHE YIOLES;
6 - XeCHH® MACCENBH; 7 - XyrR; 8 - MeCTd BNAKOHEA NDATOROD

,%..

7

i

Gom:mxmcrna SNeMEHTOB KOAEGNADTCH B npe.uenax 30—60%. Bepoamo sro .
B KAKOA~TO CTENGHH OCBACHASTCH HETOYSUHHM XapaRTepoM  HCTOYHERA
3arpAsHEHAd (BHeCeHHe yAOGpeHHN B ANOXMMAKATOR HA SHAYKTENEHNX
mzom,amx). B HenocpencTBEHHOH CAHSOCTE OT BHBOTHOBONYECKEX KOMI-—
JIGRCOB B HACEeJ6HHHX DYRKTOB omeqexo Gonee xoarpacrnoe paonpe,ue-
JleHHe BNEMeHTOB, ‘

B saxmwgenae upencramema BHTePECHHM [pPOBECTH CpaBEETENE~
HYD XADAKTEDACTAKY DYZIHHX H 8ETPONOTeHHHX TOTOKOB pacceanna B
IOBEPXHOGTHHX BOZOTOKAX.

Pynawe & 8HTPONOreHHNe MOTOUHAKE POpMIDOBARMA noroxoa pao-

- CefAHnda DBSM‘IBMGR 00 CHOCOGAM IOCTABKE M . Gopman Haxomiem XB=
MHYECKAX SJIBMBHTOB. OcHoBHO® HOOTYHJIBHHG B pyIHHO® NOTORE CBASH-

BaeTcd ¢ ZeATeNBHOCTED CKAOHOBHX nponeccos (B HeM . JpeoGaamanT

‘ " MeXarEuECREe UPOLYKTH pasSpyllesdd PYXOHOCHHX HODOX) X ¢  BHXOGOM |

IOXSeMHHX BOX (SAech IAaBHEYD POIb ETPADT DacTBOPEHEHE OPOXYETH) «
NuTeRCHBHOCTE CHIOHOBHX 1pOLIeCcCOB SSBHCET 0T @nmo—reorpa@meo—
REX' 0COGGHHOCTER TeppHTODAH, UTO nossome! TOBOATE O reorpqin—‘

' Y6CKOlt 30HANBHOCTH GOCTYyNAESHHA mep.m BOmMecTR B PyIHHE IOOTORH

paccedmmd. B TOROBOM CAXAHOE BOZHOIO IATAHEA MAZHX DGR LOXSEMHHe
HOIN COCTABIANT B CpeZHEM 30%, mooTHTas B OTHENBHHX ONY4aAX 46—
50% (8,76). . 3ro o0ycaOBARBAET CpapHETEABHO PABHOMEDHOE: nocTyn-
leHEe B TeYeaRe. FoliA BONHOPACTEODEHHHX BEMECTE B DyAHHE . IOTORE
paccensua. Teepaa (asa, BepaBHOMEDHO pacUpeZeNeHa BO, BpeMeHE; 10

- 70-99% rozoBOro CTOEA B3BENEHHHX BeWECTS HA MBIHX DERAX TOAHCHO- _
‘prEpyeTed B nepnon creroTasmag (59). Umepmmecs HBHHHO omere.u— v

CTBYDT .0 NpeOGARTSHAR TBEDNOTO OTOKS BAJN XALKAM. COrmacHo  I.B.
Jionamy (38), oooruomeme MexXly B3BEMEHHHME H pacrnopenm Be~
mecThaME, DepOHOCAMHME DEKSMA, B ¢pelHeM s CCCP cocramaser 3,5:
I. Taram odpaaou. B LeIOM HOCTYINGHHS uarepna.m B pyAAHe MOTORE
paccesHAd 0e3O0HHO KpaithHe HepABHOMEDHO K SQRBHCHT or mnponomeo-
ROI'® poxuMa BOZOTOROB. .

. Iu8 agTpOmOTeHHNX TOTOKOB, - xpoue noaepxnocmoro croxa. 8HA~- ..
qnemsxyn poxs arpaer npaMofl EpyraoronEuEMf cOpOC B BOXOTOKH CTO- -
9BX BOR. Ha 'KDYHEHX ypOagRSEDOBAHANX TEPMTONEAX OCHEMH. 88T paA3-
mmeﬁ nocmmelne KaHaunsanEedl, NDOMHINIGHEHME CTOXSMZ B HO-

'BO{XHOCTHHM CTOKOM, MHOTORDATHO BDeBHNELT N[EPONHHS. 0TMETeHO To—

KXe 3HAUATENBHOE ‘yBeANYCHHS ROXR mpnoro MaTepEAnS B IOOTABKE
MHOTX XEMAOOREX SAGMOHTOB B CPABRHOHEH O BDE pOTRENG yoxonmn
Hocmylueme BEWeCTEa B ypdamalponanm paflonax B meHsmel orene—

| 43



ok

P

[

RS

TS SR

HE B8BHCAT OT THAPOAOTYYECKOd CHTyalAHd K éonee pan'gouepﬁo" pac~
npefezeHo mo cesomaM. Hanpumep, B HpEDORHHX VONOBAAX- HOXKEE CIa-
doft ¥ cpenAel MHTEHCHBHOCTH, KAK ‘Ipasnino, He BHSHBANT I0BELXHOC-
_10TO GTOEA, @ MENG NpX AHBHEBHX XKOXLAX o0pasyDTed  HHTeHCHBHHE
CRAOHOBHE IIOTOKH , paauunamue’ IO4By. B eCTeCTBEHHHX YCAOBHAX
 npamepHo 80% OCARMKOB DACXONyeTcA HA YRASXHOHNe PepPATODMR I TO-
. BBKO 20% cTerAeT HOBEPXHOCTHEM IyTeM, KosfdammenT cTORE HLAA AecC-
HOft B HECOCTENHOK SOH yMeDeHHOTO xaemata CCCP, HanpaMep,CoCT8s -
- nger 0,2-0,3. Ha CMHB CYMOCTBEHHO BIEANT cBoftcTaa n09BO-TPyHTOB,.
" B Tex xe RIMMATAYECKAX YCAOBEAX B IOPONAX sa CYeT yBeNMYeHHES BO-
TOHENPOHANAGMAX TepPATODIH I0BEPXHOCTHHR OPOK yBeAM4ABAGTCH B
2-4-pasa (35,78). lla%e B mepAOIN CUAGHX KOXXel IoBepXHOCTHNH OrOK
MOXeT ABNATHCA CYMECTBEHHHM. KCTOYHEKOM BEMECTB C TeppaTopuit, 3a-

| TPASHEHHHX. 1DOMHITEHHHMA BHOpOCAMZ ¥ OTXOZaME, CTOK HOZIABO-MOe9- -
* + HHX BOX OGecledEBAET HOCTYIIeHHe XAMEIECKEX 3AEMEHTOB B cyXge 0e- -

[PEOTH TOZA. B CeNBOROXOSANCTBERHNX pAfiOHAX HHTEHCE(UKAIAZ BHROCA
- pASABYHHX BEWECTS CHOCOGCTBYET PACHAXRHHOCTS TeppaTopud, B OTIE-
qge OT 0esOHHOH nepanaoue‘qadc'm HOCTYLNGHMA BENecTsa B pyZHHe
'IOTORA pACCEAHAA, MMHAMAEA OOCTABKA, BeNMeCTBA B AHTPONOTEHHHX JC-

noEEAX Kpaftie HepaBHOME[HO pacipefielesa EA KODOTKAX  HHTEDBATAX
Bpemenn (3acu-cyTka). OCOGBHHO APKO STO BHPAXOHO BOAESH HOTOYHE- .
KOB SarpA3HeHET; HO Mepe MATpamdd "BGDIGOTB&‘ B HOTORe 2TA HepaBHO-

" MDHOOTH CTAAXHBHBTOA (CM.[(EC,3). C yHaleHmeM OT HCTOYHMEA 3ar-

' pASHERER BHES IO NOTOKY MPOECXOZNT ¥ H3MeHHH® COOTHONGHES pACT-

BODOHHHX H BSBEMSHHHX JOpM XEMEYECKEX DAEMEHTOB (CM. pEC.4).

THZEpOXAMEMOCKRS THI BOX DyAHNX TOTOXOB DACCOAHAS ' OCHHO HE
© ' omaduaeTcd OF TENA BOX NAHHOTO NpEpORHOTO palfioma. Jwfis OROZO Me-
‘cropoxnesull HOABIANTCA A30HANBHHG BOIH ( cyxspaTHie ,BANpEMED) ,38-

HOHOMESHO NO(T6NeHHO NePeXOLANAe Ipk YNANGMEH OF [YMSHX TeX B30-
HAZBHHG. JiA-QHTPONOTGHHHX HOTOKOB DACCEAHAA OTMEUEHA DO3KAA CMa-

HA THIOB BOA DO NAOWAZE. JJIA BONHODACTBOGHHOR YaCTH NOTOROB XA~

DARTE[HO NOSBRGHEG G30SALBEX H YACTO HO EMEDNEX ARSZOIOB B Mpd-

poxe BOX ¢ NCHMUAHGE MERepexSSIMed (H#TDATHO-RAIBIMORSX, OYIb-

gertEO-TWAPORAPOORA THO- RAXBINOBHX, XAODARHO-HATPRER)-KAXNERUX K
IDYTHX O NOBHWOHHM COBGPEAHNEM $oofopa, aMMmaYEEX ~ OOSHEHeHi,
88078, BOGCTRHOBNGHHNX $OpM mexesa). Hampamep, Ea-

‘00%07aHNRe DASANIHNX THNOB BOX O PeSKEME IAONANHHME  RORGCAHEAME
bk : ' S

| CPABHNTEALHO
'BEGOXBEOM [O NEOMANE y480TES, HMEDmeM TEAPOXAPCORATEO-KAALIAGEHE
\ (0B TpEpORAX ‘BOX © MERepaNESAINed Ko 400-500 Mr/x, HAcKINAeTOS

f‘ri'g: xaqec')r;e_am COCTaB TEXHOTSHHHX HCTOWHEEOB ( OTBAIH,
XPAHATAIR) "B UPHENANG 8NEKBATER DYNHHM, COOTHOMSHEE MeXIy BaeMe-

 PT0A PESKO BADLEPYINEM | peCH peKeXemeM OHEMOHTOR BHES 1O

. A
*’-\

MzHepasusanan - .or'SOO-GOO XZo 3000-10000 mr/x.

B pyAHHX NOTORSX DACCESHEA GCCOMEALAA XUMTYECRHEX 3IEMEHTOB’

Xopomo- xogpgmpymr»c MAHE paJIOI0~Ie OXHMEY ©C KUME. OCOCSHHOCTAMY
;lg:i:pg:ﬂﬂx MecTopoxnienalt. KOMNEATPALMA DAEMEHTOS B IOTORAX 38~
ﬁem@azgp:ng:;gpﬂm opyneaem gpoaneﬁ.l(aqegrneam cocTaB

PACTBOPEHHAOH COCTABLAEEYX IOTOROB BHEEpXIBA~

erca SHAYATENBHHX IIOmMANAX B COOTBETCTRAA C METOANOTOHAYECKE~

ME OCOCGHEOCTAME HOCHMHEX.

B aETpOmOreRHNX NOTOREX pACCesHNA B NOHHEX OTIOEemEAX XA~
ﬁi:z;p:oagzﬁeme MMPOKUX KOMINEKCOB XEMIECKEX ONEMEHTOB, B
oo 2000 odfym SIEMEHTH, He BCTDEYANIEECH COBMECTHO o
et o npme?nmnecn B PYAHHX NOTORAX paccesEsd.B moromax
Dacceszms mpoun aizm TOpPRTODAR YUACTO SCOOLMMPYDT LBOTHHS,peX-
omoEG moa eHTH, CPeIE KOTODHX HCErJA. M-HARGONES  MH-
DpEGYTCTEY DT cﬁzg:n meﬁpfﬁ:;pmh' 080, OYpORTAE, saclon

’ -
;“q)pe@op. .F}Teneﬂh 0’4 nomxeurpa'lmn n.’Ig';:TEOOMZB gén::mz:ﬁ ’? Z"N iy
HeM IDeRHIAST DYNANG NOTOKE DACCEAHEN. B MOTOKAX 'pe.fcceﬁm pag
CROXOSAHCTRGHAHX TepPATOM ACCONMEPYRT DTYTH,Mels doogop 3“2-
TEPRASA TpyNa DONKAX ue__rannon‘ (zrrpEd, uiu'mepdla:ﬂ'.&':ltl;imnii‘t.ﬁ‘p ﬁe;n:

Mmft, MQROHRY,HHOCHH), HHOrRA cepedpo, KOSAZBT, MONEGHGH (oM,

190%.15). Jiaxe 5 paffoEax pasparTag FODHOROCHBAIMEX - * I pespasiutt
4
XBOCTO-

mn?m B pamax rcpunea‘jrp.am. RAE JOTARQBIEHO HAMM, MEHseTCHa,8 006-
Wait ypoBeHb HX HAKONAEHHA lsaaﬁme.uao\nume..ueu'n DyREEX,
AgTDONOTSHHNE MOTOXA PacCesHEA B JOHHNX OTHORSHEAX oTaEYa

‘ nor
H, odmo.orc;mrmeu SOBANBHOCTE BA SHAYETENBHEX pacoroka:.z

- (oM, pEG.6) . Cxemyer OTMeTETE BABA
’ » T0 AHTDONOIOHHHE HOTORE ' pASREBA~
- PTOA B OOHOBHOM B BEXHHX IODESOHTEX GOBDEMSRMMX DYOXORHX paw_ g
 BT0OB[OME XaX ENPNHA PYARMX: HHER o ymo
mepanof  pycxa, ag :npwl:not n;ﬁ::so;&pacco oTreextoborym ae
, a, & Ot IOMBEH, . PyNEHe HOTORE DACCOSHRR B MoH~
| :::! or{queagg XA[ARTEPHIYDICA GOXee IIARHMM DACHDSNSIBHEEK f:e-i" :
H208'X, b NQMEINDE, YOTXO BNDAXGHHOR SORAEHOOTED, 970 00BAC-

xycangaaqbl PacTBODENOCTED METDEpY BJIEMOHTOB H IHTONONO -
. :ﬁ: THIGORUME 0COCGHEOOTAME NOHHNX OTNGEeHER. Ja Emx RAR
PABANI0, XADARTOPHO HANNIME LBYX yIacTROB: ‘ToROBHON qacm’noroxa |

»(aa‘xowpyn NOCTYnADT pyAHHe Bemectsa) B mmedja, ma HOTODOM HpO~ |
I3

45



HOXOZET NePEHOC NIOCTYORBIIEI'0 B IOTOR pymeHoro Matepmana (54). B
BEPTRKANBHOM pA3pese pyAHHe MOTOKE DAGCEAHAS XApPAKTEpASYDTC HEy-

MA TOpM3OHTAME - HEXHEM (O0GpA3OBAH OCAZKaMZ Golee NpeBEAX pycen)
"B BEpPXHEM (mpnsonr IOAMeHHNX ¥ PyCAOBHX OTHOReHHY), HoTOKE pac-
ceAuAs conpeuenaux pycell HAXOZATCH B TECHOM Bsamoneﬁorm ~ 10—

- TOKEME pAcCesHZA mofuu (54,70).

HecMOTpA BA. HECONOCTABEMOCTE WIETEABHOCTE (fOPMEDOBAHES DyX-

HHX B HTDONOTEHAHX TOTOKOB PACCEAHRS, NOCAENHEE U0 CONSDERHEAM,

XAMAYECKEX ONGMEHTOB, CTENEHA X KOHUGHTPAIMZ M NDOTANERHOCTH

0peOIOB He TOISKO He JOTJUANT, HO JAXe PEBOCXONAT pyme IOTO~
K& (Ta6A.I9).

CpaBERTEAbHEOE EOCA6LOBAHAS anrponoream B DYNHHX DOTOKOB

_ pACCEAHEA TOIBEO HAUATO. M3ydeHHe HDEDONHNX NOTOKOB  DACCEAHEA,

TJle KOHTGKT C XAEHME OpPGHESMAMA OCYNMeCTBIAETOS B TeeHHe ILuaTe-

IyoTHMYD BAIPAXKSHHOCTE “TeXHOTEHEHX TeOXEMEYECKEX NpPOeccoB.Como-
CTABeANe PYAHHX K BETPONOTEHHNX NOTOKOB PACCEAHEA  HEOGXOZAMO

IS nnrepnpemamm aHoManal npn IIOEOEBI ISCTOPONIBM NONEe3HHX |

HGKONAGMHX

, T REM oﬁpasou. MH BEJEM, TO Bce anrponoreme NOTORE pAC- . -

oeanm IOIROAEMEETHH. B mx Gocrape BHEENADTCS mouop@aue acco-

THanRE aneuearoa AByX THNOB: &) NPOMHIIeRHO-CeANTeCHHX SOH,Ipel-~ -
CTABZEHAHX MIPOREM HAGCOPOM TANEANX MOTAANOB, X O)CENBCROXOBAfCT~

BOHHNX TeppETODI ¢ NONEBHM CEBOOCOPOTOM & BCHOX530BAHEEM MEHO—

paum yRoOpenml, BRINNAKIEX HEGOABEOS KOANYECTBO TANGNHX . —Mer! R

- amI0B. [IpE 5TOM KAXNHE KOHKpOTHuE ECTOUYHHR 3aTpASHEHHA XBLAKTE-
psyeTcs onembn'leoxoﬁ accongangelt XAMAIECKIX 1eMeATOB, ‘OnpeJe-
AsgeMoll WX HHIMBENYSAEEHM HAGOPOM ¥ HE38KOHOMEDHO BApHAPYOUEM CO-

- OTHOMEHHEM ypoBHe# KOHIeHTpemEd. TlapaMeTpH acCoIEamAl XEMAYECKAX -
2]6METOB ONpeNieXaNTCA 0COCERHOCTAMI TEXHONOIWH HEXNOrO OTHENb~ =

. HOTO HpoASBONCTBA B HE MOIYT noKa dxﬂ-s ononxo—andym crporoqpe—-
..noxaaami B KaxuoM oxydae. :

Knrencnsuocm sarpA3HEeRNs BOKOTOKOB SABHCHT OT Omero TANS
B uomocrn OpOMMIACHHEX HOTOYHAXOB. OS2 0COGGHHO BEAHEA y mper-

WpusATER ¥ MPOMHUNGHHHX SOH ¢ n;ndopoorpone:mm axenpo'remqe—

'~ CKEM HpojmueM, ¥ npermpuaTEd BETHOR MeTanAyprHH, mnoro MAREHO- .

. OTPOGENE, XEMWYeORO# NDOMHNNOEEOOTN, UPNYOM, 'EAK  IOXGSEIN

HOONGZOBSENS, D&30B0® T'NAPOTEOXNMNYSCKOS anpodonanlo . BOXK, -

_AS%e_ B JUACTRAX ‘MAEONMAILEOTO  PASBNTNR NOTOROB  .PARCOSHENS,
CANER  SINSOANTOOXN Qnonpm BHOOKNG °°Mlmlll

' .

o3

ALHOTO BDEMEHH, IOSBOLAET ONEEHTH IPeAPALAYD CAMODeTyAAIED X XO- ,

MET/2) B OQHPONEHX H TEXHOT'GHHHX BOMEHX DOTORAX paccesaus BOLOTOROB

N

CodepEamia INMETECKNX BAGMERTOB (B

Tacdoaxxna

Cepelpo .

1-2,5
0,51
0,12

5-10
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Pexm 5 S0HG BANHHNA SaBOJA 0O DPONSROECTEY omaxal Joxsma)

P.PefilE 3 HEEHEM TEUORNE
Pexa B NpENSNAY KPYUHOR TPOMURNSHHO-CEXHTECHOR SOHE

Pera B NPOMUNNGHHOM paRoHe

fipauecanme. [N COOTARNERNE TGN NCHOXB3OBAHH MARHHG pador (I8, 20, 2I, 49, 91, IOI), & ToXES COOCTBOHRN® NAHHNS.

Hoxsmerexamdecrxe ( Pymsut Axrafl)
Pryraile (Sua;nai}e)

Cyajanmne Mseroposuests (Arred)
Mexmopoxgenanmue (lxsud Ypax)

Texzo| doryapu pp.Tapomsa x JopRosa (QpesmEs)




XEMEAYECRAX 5IEMEHTOB. ACCOUMALMAK, BHABIAEGMHO NpA 5TOM, 3HAYMTENE~
HO MeHee IEDOKE, WUeM B JOHHHX OTIOXeHESX. IIOTOKH paccesHEd B HO-
ClelHAX ABNANTCA HAHOONEe UYYTKEMA HHIMKATODAME 3arpA3HEHAR BON~
BOZ CpoXH XWMHYECKEME SAEMeHTaMH. OHH HO3BOAADT BHRIONATD X HETM-
BRRYSIISEDOBATE HCTOUHAKE SaTDASHEHAA K NOAYYETH YETKYD LPOCT-
paHOTBeHHYD mpmny sarpmggm B BOJIOTOKAX M BOHOEMaX.

[oTora pacceAHAd B NOHHHX OTEOXQHEAX BONOTOKOB, IIDAHEMADIMX
CTOKM IPOMHIUIEHEHX NpeInpEATHER, EMEDT aaame.uayn IPOTAREHHOCTS,
SaBACAMYD OT MOMHOCTH HOTOYHMKOB M IUMHH BOZOTOKA. Jlaxe 1A cpa-
BHETENBHO HECOMBUOTO WCTOYHEKA 30HA BAAAHWA HA BOLOTOKE I mOpHI-
Ka - 5-7 M. BlMfHNe IPOMHIJIGHHOTO T'ODOLA B MENOH peKe {UKCEpye—
TCA HA NPOTAXEHHA 20-25 KM,

lna pacupefieneHEs XMMAYECKAX 3NEMEHTOB O IOTOKY pACCeAHEA
XapaKTepHA OYeHb BHOOKES Bapdalds COXEDEAHMN Ha BCeM eT0 INpPOTH-
xzoHun. Osa oCycnoBReHa, BEDOATHO, TEOXOTEYECKH He3HAYATENHHEM
BpeyeHeM OCpA30BAHAA AHTPOUOTEHHHX IIOTOKOB DACCeAHAR H JECKPET-
HHM XapaKTepoM DOCTYMIGEWS 3arpAssmrene#, ‘

Creneds MPOOTPAHCTBERHOTC pasiefieHAd XUMAYECKEX  BAGMEHTOB
B HOHHHX OTIOXEHHAX B 8HTPONOrEHHHX HOTORAX DACCEAHAT HEBOIHKA,
pacnpeZleneHne XEMAYECRUX PJAEMEHTOB HO TEYEHED BOLOTOKOB OTIHYAE—
TOA BHCOKOE COMMACOBAEHOCTED, H CHOABLEO~HAGYLDL peSKOK Iafdepes-
fHaLEE BX accoupaimif He HadaNpAeTcA. MaMeHeHMe accolEamafl CBAsa—
HO, K8K IpPABANO, ¢ HDOEKINYGHHWEM X HCCHENyeMOoMy nowoxy pacceam
CTOKA HOBOT'0 HCTOUHRKS SATDASHEHMA,

ConmocTaBnienHe pyIHHX B HTPONOTEHHHX TOTOKOB pacceaisd mo-
.KasHBaeT, 9T0 MOCHZHEe HO CONEePEAHMAM XEMEYECCKEX SIEMBHTOB,CTe—
O6HE X EOHNGHTPAIAE ¥ IPOTARGHHOCTE OpeoqoB Ee TOXBKO HE YOTy=-
mapr, HO Jaxe IpeBOCXOAAT pyNHHE MOTOKH,

METOIMKA M3YYEHMS . AHTPOLIOTEHHHX IOTOKOB PACCEAHMA

OCOGeHHOOTE OproHASALMA I'6OXMMAYECKAX ACCIENOBAHAME  BORHNX
OHCTEM ONpPOXEAADTCA XApAKTEDOM DelaeMuX safad, nera:maoc'rm - (2
CHEOBAHMYE B CHEIMAKOf H3yYseMHX OGHEKTOB.

[pr asydeRME DOTOKOB pACCEAHEA OGLEKTOM HCCIONOBAHHS MRIA-
DTCA OTOROOCpABYNIME CHCTEMH, T.@, DOUHHE GAacCeflHH  pA3ARYHOrO
nopanra. lopamox Gacceflsa OmpeReAsseT MacuTal ECCAENOBREHA H 00H-
6M OTPEIATEALEOTO BOSHeficTBEA. B mpemenax MamHX pedHux . - Gaccett-
HGB, SABAANMAXCA OCHOBHHME NONHT'OHAME HCCHeNOBAHRN,HASyYeHme NOTO-
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KOB ITO3BOAAET JIETKO pelNATH BOMDOCH IPOCTPAHCTBEHHOT'O  BHENOHES
RETABHNYAIBANX K TDYNOOBHX HOTOYHHKOB 38TDASHEHHEA & SOH EX BaHA-
HEA,

B npusnane. B reoXEMEYECKEX HCCHAONOBSHHAX 3arpASHeHMY OKRpy~
xapnelt cpe.nu XUMAIEOREMA 3AEMEHTAMH DANMORAABHO BHUEAHTH TDE OC-
HOBHHX 9TaNa, pasIMuabmEXcH pemaeMHME 3amadaMi:

I) mavansault - PEROTHOCLIADOBOYHHE HCCHENOBAHMA I'@OXHMEYEC-
KEX Oco0eHHOCTe! COCTOAHMA ORpyRanmeit CpefH ( DSKOIHOCIEpDOBOYHHE
TeOXMMIYECKES paGOTH) ;'

2) cpenumt ( ocHOBHOM) - Bmzeneaze B OKOHTYHMB&HHC HS uecr—

- HOCTH &HTDOMOI'@RHEE OpGOJIOB - HOTOROB paccesanns (I'OQXKMI‘!GOROG

KapTEPOBAHKES) ;

3) sapepmanmalt ~ NETANBHHE T'EOXAMEYECKEE K onoreommecme
HcoxeNoBanMA aHoManui (GeTanbHue amnoro-reommecnne HCoNexO —
BAHEA) .

PeROrHOCIMpPOBOURHE I'6OXHMEYECKH® paCOTH NPOBOAATCA ¢ HeALD
BHABJEHAT OCHOBHHX HCTOYHAROB S8TDASHEHES M TEOXEMEYECKOR chemg-
fuxs goH mX BO3NeHCTRAA, 8 TAKES YCTAHOBNGRAR IipEponENX - yoaosmit
opMAPOBAHNA B HPOSIBAEHEA BHTDONOTEHHHX OpeoNoB K MOTOKOB pacce-
fHET B OCOCeHHOOTeR pacupefieleHms HOHOBHX napameTpos. Padoru Ha
3TOM 3TAle HAYAHAKTCA CO COOpA NMTEPATYDHEX, QOHIOBHX H RAPTO -~
rpadE9ecKAX IAHHHX, OTHOCAIMEXCA K TOPPHTODHE, HEMEYeRHOE K. Mo~
clleoBafMD, (OCTaBAZETCH FAZacTp DOTeHUMANBENX MCTOYHEEOB SaTpA-
SHeHWAd, RHNOB M 0CLEMOB BHIGNAGMHX HME HOYTHARIE[YEMHX OTXOXO0B,a
Taxxe KaprorpafadecKne OCHOBH. [OCHeNHEe BRNYADT XapTy JAagnmad-
TOB A KapTy-CXeMy (yHKUMOHAILHOTO 'SOHEDOBAHHA ropo.ucm TepLATO-
pait, nOsBOAAONHEE JOTAROBHTH NDOCTPAHCTBEHHOS NONOREHHS HGTOYHH~
ROB B (yHHIMOHAABHHE ocodenxocm 30H BO3MOXHOI'O BOSIEHCTHHA.

B xome cGopa maTepHanos 000Goe BEHMaHRE NQAXHO OHTH YHeNeHO
MAHHEM Opraszsali¥, KOHTDOJAHDYDWEX COCTOAHAe ORpyXAbuef cpenu:
ynpasnedm?t Tockouraznpomera CCCP,  CaHHTADHO-ANEREMEONOrEYECKAX

‘crasnait Magsppasa CCCP, GaccefiHOBNX ympabueHm#t MEmeomxosa CCCP.

B JaTeprajax arHX OpPeHASaUElt EMEDTCA CBeXeHESE 060 BCeX OCHOBHEX
HOTEHIBALEHEX WOTOUHAKAX SaTPASHERNMS, O HEEOTODHX XUMAYECRAX
SleMeHTax, nadnnmaeum: ¢ yCTaHOBRNGHHOM gacTOTOR Ha CTBOpAX oOTa~
ngoEapHolt ceTh BaG/nnenEt .

Ipa BuGOpe JoHOBHX reppnom BAXHO BHABATH H ESYYHTH 0GEO~
BHHG, HAHOONee PacIpPOCTDRHEHHHS, THIH, ROBTDACTHO  pa3ZHYaKuEXCH
N8 RANAGTHO-TE0XEMETE CRIX 00CcTaHOBOR Hoccaenyemod  TepparTopsd.Jas
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TEOXEMEIEOKY IONURECHHEHX XaHImadTOB NOMME HoflesHue (QOHOBHe mapa-
METDH MOTYT OHTH NOAyueHH NANG B CAyYae, CHE BCA IIOKANE BONO-
c6opa HO SaTPOHYTA OROABKO-ERCYNB HHTEHQHBHOR OPOMHINEHHOR K Ce-
ABOROXORARCTREHHOE NEeATEABHOCTHD. A DER, TAXe MEIKNEX,TaREE Te-
DDETODEE y%e DOMKE, R B pAfie CAyYAeB HPEXOATCA HCHOIB30BATE BO-
TOTOKE MEHBLMETo MODANKA.

TeOXEMEYOCKOe ONpPOCOBAHME HA pexornoolmponoqnon smne Rounx-—
HO BHAERTH BaECoXee OOMyD CTPYKTYDY SarpasHeHdd TepETODER B ero -
BexHefNEe IeOXHMATECKHEe OCOCEHHOCTE. B CYMHOCTE Nelb ONpOCOBAREH
- BHARTGHNE YYAOTHOB IAZ PEOXEMHIECKROro KAPTEDOBAHEA 2HTPONOTeH-
BHX NOTOROB DACOOSHESN.

TeOXHMEYOCKOe ONPOCOBREAE HOTOKOB DACOGAHEA HDOBOMETOA B
paficHe ESBECTHHY M HOTEHIEAIBHHX HCTCYHEEOS SATDASHOHHS TAXEN
00pasoM, YTOGH MOXHO OHEO ofopMEpOBATE NDEXCTABATENBHHO IeOXHME-
YeCcKNe BHOODEE I1S BHERAEHHA 3THX HCTOUHEKOB B OTIeHEN accormammd
INMNUGCKAX DAEMeHTOB. JPHeXTHBHEM ABES6TCH ONPOCOBAHES JOHHENX

" omxomemufl §O peEROfi CeTH STANOHHNT (TBODOB, XAPAKTEMSYDIEX HOC-~
TATOYHO KPYNHN® BOXOCOOPH. OOHYHO XOCTETOYHO ONDOCOBEHES yCThe-
BHX oTBOpoB BoxoToxos II ® Hl mopanka (cder TOpANKOE OT BOROpasKe-
2a) B CTHOpOR GXES I'OPOZOB ¥ NOCEAKOB.

PeSyxBpTeTH ECCAEGXOBAER] DOKOIEOCHEDOBOYBOTO STANA NOSHOASDT
0OCTABNTH TOOXEMEYECKYD cxeMy reppEropmit (macmrad I:I00 000 - I:
50 000), 0600mANRYD OBENGHNA O ee (yRKIMORANBHOR MAfepeHIEAINN
H TeOXHMEYeCKOR XSDAETEPRCTHRe OCHOBHHX ECTOHYHMKOB 3arpAsHeHNd.
STE MaTepEAXH [OSBOAST COCTABETH OCOCEOBRHHYD IDOrpaMMy HCORENO-
seHEl caeaymmero 9Tena.

. TeoxuMN96CKOS XaPTEDOBRENG SBASETOS OPEJHEM K- RAEGONGe O0L~
 @MEEM 97ENOM HCOXeNOBAHMA 00OGeHHOCTef sarpAsHEeHEs  TeppaTOopMid
XEMEYSCKEME sAeMeHTAME. [paRTHIecKMe HexH padoT 9TOrO aTaNa:s
I) BHARNGHNe BCEX 3HAUHMHX HCTOWHNROB BSATDASHOHRE  OEpyzammeft
_ cpemH, OT@HOBIGHNS OCHOBHHX BEZOB OTXOAOB NPORSBONICTBOBHOE X
CexbCKOX03afCcTRORHOR NEATeNEHOCTE, OGOTAMEeHHHX XEMEYOCKEME 9X6-—
MOHTEMN X MOTGRINAXLHO NODCHOKTEBHNX XAS BTOpEuHCE mepepadoTER
EXX TPOCYDERX CHOINAXHENX YCNOBNA GeSOHACHOTO AeORNDOBAHES 2)
IPOGASENBAHNG TOTOKOB DACIPOCTPAHEHNS XEMNYECKRX 9XeMOBTOB P OX~
pysammell opelie — X8X S0TOOYTBOMHNX, I[SDONHO-METDAINOHHNX, T8K K

NCKYCCTBOHERX, OUYOXOBAGHHHX TPAHCNOPTHPOBROR OTIOROB EAN Sarpd-

sEeNHOR IPOXYXONE X MECYy NeNORNDOBAERS RXN I[NMeHCHNS;3) Mayde-
HEe MOPHOCTPYETYDHEX OCOGeHEOOTeR NDOCTPAHCTBEHHOTO pacHpeXeNe-
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A aarpnnam. yomnoume npoorpanoraeam rpm 308 xns-
NS NOTOYHNXOB SAr[HSHOENS N, B KOHOUHOM OdYete,  NWjbepoRTEAINA

. ‘HooXeXyemoll TepINTOMNN IO EAYEOTBOHHIM xamnepucmal X xgTes-

CHBHOOTH xcmmnaeuoro OTPATIATONHHOTO 3osneioz'm.

* HpR NOONeXOBAINE NOTOROB PACCESHNS B NOBE[XHOCTHEY nono:o-
BAX NpNMORTeTOS MADNDYTERS T'OOXEMEUEOXAT CHEMES NORRNX = OTEOXS—
axft, cogeranmascg ©. cnpodoaanun nox B8 BamGoXee. yoroummaR  BO
BpeMem & xerxoonpuwmmg EOMIXEEC MARDOSAEMERTOS..

' Ilo pesyabraTas TeOXNMNYECKEX NOOZENOBENER CDEXHOTG = oTama
COCTARXANTON TEOXEMINECKNS KapTH BCEX OCHOBHHX 098YO0B ‘aarpuine—
NS ESYNEHEOR TEPIMTODEN, ARXEMNECH OCHOBOR UQEDOXOOXDARHNX IpE-
ETNY60KEX MoponpmaTul ¥ BHARXSUNNG XOEAXLHNE "TOPRUNO TOUEN" RS
nomnm TeOXHMEYEOREX X GNOTeOXEMEYOCKAX HCoAeXOBAHNR,

- ReTexbHNe IeOXNMEYSCEKEe ECOXOXOBAEXE amcMaxmd oxpyaamat
CpeXH SBAGLTOS saupnm oranoM pacor. OHN HPOBOXSYCS O HOABD
JIAYOXOHHOR OLGEKN XAYEO¥DBR CDOR, , BOXY¥eERS RRHEKX SIS DDOPHOSE -
E3MOEEHNA RANECTEA CPOMN N[k nponmm nosmlo:n. BURBEE- -

 EES XBDAKTpA DEAXINN NEBHX OGT@HNSNOB BA GOCTORENS o P, Sazaux

X MOTOXN 9TOTO DTENA KO MHOTOM COBNAZADT O SAJSNAMN CAENTR
pHO-IN-

TROHNYOOXOf CXYEOH N GAYS XONTDOXE 38 OOCTOSHNSM CPeNN; nooToMy

PadoTH XOXRRH npmommx 3 maon XOgTRKTe C ooone!oum

' CHOIEANECTOMN,

_HeTexsiie TeoXmMNTUeOXNS N aorepmmeone mwmamwo- L

-mmrunmoopnamnnmmxwmmumm Hotexnuye

PacoTH B NpERSXSX HOTOROB DACOSRHES SAKADGEDICE B OpresEsaims .

,‘muegmndmomsaooomqu)ommmn-‘
MEdsoxmx SAGMENTOB BA 9TOXOHHMX CTRODAX, & TEERS 3 mom OO~

Dex KX BARCiXONNT htmml cuorolt,
roomneme mxm no o:mnm opma nommm.uo ro-

'm;o KOMIZXONOS E3YYOHN® ZROT BOSMCKEOOTD BosoTopouEel  onemEm

a0 oocroam. CODpuexm YDOBOKE SERHES IOOXEMEN oxpysammed

e :ammu nls BETAXEENS 9TADH mmmm.noem px
umm HO MOTOXEKS 06 XBYWeHES MOTY?T EMOTH XENE IDEABA[MTENE-
nl x:,pamp rpoam nnm mamdom X YOOBEDNONOTBONA ~.

xnmnmmnmmnnmo
uxo—
WMmpomouymmn.summm BozoTex me
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BIOEBOpESH anrponoranscuy nosneiom : ;
Tlapamerps $HOHOBOIO pacnpenexem - XHMIIY60KKX ualenros B BO~
HOTOXAX -OIpeZeXanTes X .mnm@mo—reomﬂecml 0COGEHHOC TAME ..
[pexne Bcero ofx {opumpynrod nmoro—nnepaxomeonn ocoGeH-
BOOTAME NOPOX BOXOCCODHHX nxomanei { oCcymecTBAANEAX NOCTABKY XE-
MIYEOXNX OEMEHTOB), AMHAMNUGOREME IAPAMOTDAME BONOTOKOB(DETyAR- .
PYOREX CXODOCTE HOTOXOB)Y, COOTBETOTBEHHO, HHTEHONBHOOTS JUsipe-
DEEINATIAN HOOTYUAINNX B BOJOTORE XAMIEOKEX SAEMEHTOB) , 00006HHO-
oMK DAOTNTENBHOTO [OKDOBA XONRE X EETEHORBHOCTED DASBHTHA DAC~
TETEXLHOOTE B BOXHOR CECTOM® ( DeIyAMpYDNEX BaxHefmme QESHRO-XE-
‘MNYeOXNS N CHOTEOXNMEJOCKNEe OCOCERHOCTH BOZHOR OHCTEMH).
- 'B JOXOBMAX HOPMAXBEOrO (OHOBOrO ASHIMA(TA IAABHEM NCTOUHE-
KON HOOTYHXONNS BONOOTB ABXADTOR FOPHHO HOPOAH (B TOM YEGRE NOY-
38)x NPOXYETH EX TANOPTOHHOrO paspymenNs. IeoXmMNUeoxns ocofen-
| HOCTR BOX N XOHHMX OTEOXOHNR T6OHHN 00pasoM CBASAEH O nuponll-
“YOOKEM COCTABON amnn $OPMEPYDENX HOPOXs ,
Ha ywsorxax mpooeu MOTYT COSZABATRCS cnem@lﬂecm .mBJx-
n@uo—meone JOXOBRH, CHOCOGCTEYINES DESKOMY  HAXOLAGHED
mpouelemn (reoxmmaecxEe Sapsepw). HosTouy mpar OmpoGOBAHNT
neodxom 0160p CTPOTO opa‘smoro Marepaana. OTMOTEM9T0 UpH ESY-
' qoHEN (OES EeRATEABHO onpoGopanme pex K pyuan TOrO X6 HOpPANEA,.
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970 § ‘B ETPONOTHHENX IAHImAdrax, Be
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~ qeamoro coorana. OTouXA BOSHEEAeT HOOCXOMEMOOTS BHACHGHRS CYWeC-. i 2 .
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, s el . |
" Asaams n!emrypm JAHHHX B OONT COCCTBOHHNX pédq: noRasy-
BAET, ¥TO MeoTHHE HOSOSHE ypoBeHs cone’pxam XUMEYECREX  SReMeH-
TOB, HAUpEMED; B ROHHEX OTACKOHWSIX, B LM nesnaummo OTAR~

'9A@TOR 0T IAOCCANBHHX CPANEAX (Tadd.2I).

Ipa Bacammem sa sarpasaeueu BOZOTOROB aeodxor.nla oprann-

SAINA orBOpa He mno HEX®, - 'HO M BHile HOTOYHERA aarpasnem.llo—

o.to.nm OyneT ABAATHOH (OHOBHM IA NAHHOTO NyHEETA Badmuernt

3 EAaRoR-r10 CTENOHE HOBBONET IPOROHTPOZNDOBATS CTENOHD: m— )

OHR XEMEIECRAX 916!68!‘03 OTHOCHTOABHO BHG@HHOI‘O HIE DOXYy96BHOI'C

Tam odpaacu. m BHACHOHES CTOIL6HN nosneﬁcrm roxnomae
S8 HA ZaEmEAPT MOTY? HONONESOBATECA ONENyINME 5TAZORHKE noxaaa-

~rexn {(QoHOBHE sEAveHEs) :

I) EMexmuecs JORAABENG, .pETHOHAALHAHE HAK rxodaume JHHEHS
0 OpenHeM OOREPEAREE 5XGMOHTOB B O0HEKTAX BOMHOR OpeIH; o

2) pesyanTaTH HCCAOKOBAHRA $oHOBHX yponnet Ba 'cnemnno
Mpanm y9aCTRAX DeuHOR ceTH;

3) pesyxsraTH HOCAENOBAERE oqnepxam MEEDODXOMEH?TOB Ha Mo~
OTHEX (JOHOBHX OTBOPAX,. paononoxeam BHlle MOTOTHAEA sarpasxam.

‘.Kayqone amTpoNOTeRHIE TOTOEOD pacoesma

Haydenne anrpouorenm OTOXOB paccemn Ba pasmm ’ra-

| DAX. NOCEeXOBARNA OXpySamueR CpeX HMeeT DABXNUHMG SRIRUE x,cooz«-

_BeTOTBOHHO, aeoxonxo munm MEeTONEY6OKRT noxxoxn. -
. pa reomeoxou HSY46HNE BONOTOKOB C HENED BHABXPHEA CHe-
i ncrmnkon aarpasnem OpraHNSYDTCA BHOOPOUHHE  XNTOXRME-

_qecKEe X mpommoone azpodosagus. Ipoow: owdupam Henoopax~"

‘oTBORHO BOXESN Koroummzon sarps!um Opx meyWeHEN RERAHEA . OT-

- ReUBEOTO oduna (BacexeHANR OyHXT, NPOEUpEATNS, Cexboxoxcaakor- .
neanulodsentra.) OGpodyDTOS AOHENS OCAZXK X BONN RUNG X HE~
axo : . Ipx mmom ‘TOPONICEEX - BOXOTOKOB, -OSOPYNOBAHHEX OUN- ’
Qoopyxonn. npoxsaonrosoedopnpoﬁmmooam ; :
.,mmuomxnmmnmormcoomnﬂ. v

‘B OpexeRax ropoxos FRRpOXEMENSCEOMY mpodonm

% - g

/

nme '
' HPAYOTHOBHE. JACTRA BOGX BOXOTOROB, APENGYNWRX HPOMBNAGRANS X
. WEEU® SOHN TCDONA, &' TAKES OOHOREOR BOXOTOR. ENES BNAKSHES n;no-j
" ‘0B, {IpN’ NOONXOBARNE 06XEOKQXOBSROTRORANX pafioHon QmpodoRaNED °
nmm! npa;uyoueme ucu mnm mom. a mm oommal B
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BOJOTOR BHie ¥ HAX® BUIANADIEX IPATOROB, IMIDOXEMAMECKOS onpoGo-
BagEe MPOBONATCA NIA MSYYeHEA YOTOHUEBRX PACTBOPEHHHX dopM xaMu—
YOCKHEX 31eMeHTOB (xounonen'm odmeconeBoro cocrasa, Qoedop, cymue

TAXANHX MOTELIOB), SHAIASH KOTODHX MPOE3BOLATCA B IONEBOR 3860
paropaH, ’

- Jlng mOXydeHES BAKEXHOE XAapARTAPECTERM TEXHOILCHHHX aHoMammit
HeOOXO[EMO SHAURTENHHOE CTIYNEHAe TOYSK ONPOGOBAHEA XOHHHX OTAO-
xeHAR § S0BAX BO3NeiCTRES ROHRDETHHX ECTOYHAROB SarpAsHeHmd. Kax
HORABANE HCCAENOBAHES, ONTEMAABHOS KOAYECTEO 1pol, HeOoOXOImMoe
i ONEHEW COXepXAHAE OTHeXBHHX DXIOMEHTOB B IpeNeiaX KOHKDPeTHOTO
orBopa, Koxedmerca or 20 4o 60 mpE SamaHHOM ypOBHE OMAGKE 20% § |
or I0 xo 30 mpa yposHe OEEORE 30%.

Tpods XOHEMX OTAOXeHH{t OTCHpENTCA BeOCpeACTBeHHO BAXE oOpo-
ca CTOUHHX BOK 8 CTPOTO OMHOPONHOIO PYCIOBOTO MaTepmana. Ha He-
GoXsMEX BOZOTORAX (mmpEEOR o 2-5 M ¥ raySEEoR mo 0,5-I M) mpodH
OTCEpANTCA PABEOMGDHO IO BCeft miomamE BHOPAHHOTO y9aCTRA DyOIR.
llpa ompoCOBAHHN XDYOEHX BOLOTOROB npoGH OTGEpADTCA § ypesa BOMH,
ROIATENIEHO B MeoTaX BEIEMOR ARKyMyAAIEHE TBOPHOTO MaTepHANA. Kax

OTMOYa/0CH BHIle, HeCOABHmME BOJOTOKE B NPeN6ZaX Iopoga xaparrepa- |

8yDTCA SPKO BHPAXOHHHME ARKYMyIATHBHHMA AEXBTAME, B KOTODHX Bad-
ZIOIAIECH MAKCAMAABEHE EOHNGHTDAIRH COABMUHCTBA SXEMeHTOB.B CBASK
¢ 9THM. DOROCHHE BOZOTOKA MOTYT OHpOJOBATEOA B JOTHEBHX yUaoTRAX.

TeOXEMEYGCKOS ESYUEHE® CTPYETYDH Serpa3HEeHAd NOBEJXHOCTHHX
BOJHHX CHOTEM X BHBAGHEe 8OH BAEAHEA KOHRDSTHHX HOTOUHEROP 3ar-
DASHEHES MPOBONETCA IyTeM MADHPYTHOTO IEOXEMEIeCKOro onpocosa—
Had. ,

B mpexesax EpYUEEX npoumneaxo—ypﬁannanpomnm S0R C EHpa-
XeHHOR IXSREPOBOYHOf CTPYRTYPOR MPOBOMMTCH NAOMANHEAS OBHEMEA BCOX
BOJOTOROB. [Ipi ESyYeHHH OTHEABHHX ECTOUHHKOB SArPHSHEHEA OCH9HO

' JocTaTO4HO npocxeimu DOTOK paccedgaud X0 yoThA BOLOTOKA.BOROTORE
CeXbOKOX03afCTReHHRX paffoHOB TAKEe XADAKTODISYDTCA  HDOBOlSHAEM
naomaxaclt oneMXE ¢ GONee NeTAXHHEM MPOCKeXNBAHNGM HOYOROB pacce-
SHNE OT TOYGUHEX ECTOUAREOB sarpaanena(nnornonomecm RoMILAE-
KOOB, HOGONBEMX mpeXIpmaTal B TX.).

‘CeTh ONpDOGOBAHES IAS NOHRHEX OTAOXOHHN XADARTE[NSYeTOA B 0C~
HOBHOM METEDBAXOM MEXNy TOUKAME 07COpa Npod O BONOTOKY.[pE pas-
MOmONEN COTH OmpOGOBAHKA CXOXYST YIMTHBATH: I)OCOGGHHOOTH pasMo-
HeENS X TN NOTOYHERA SarpHSHOREA; 2) BEPOATHOOTH XOEAXBHHX KO-
xeCanul XORNOHTAINE SAGMOHTOB, NPMBONTNNX K TOMy, Wr0 9acTh
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npoS, OTCEpAEMHX B NpefielaX HOTOKOB PACCESHE:T, BMEST 0IACO HOBH-
meHHHe HAR fOHOBHE CONEDRAHRAA.

Oour padoT mORASHBAT, YTO NpE 0TOODe npoo IO BOMOTORAM 4e—
pes 200-400 M DOTORM pacCeSHAA BHABEADTCA AOCTATORHO BAJleXHO.
B censcroxosaftcTReHENY paffoHax (ocoGegHO B paffoHaX HHTOHCHBEOIO
seMlTefieNHs), yIMTHBAS ILIONATHOR XAapaRTep HCTOYHAKA. 3ar[ASHEHAH,
EETEpBAX MoxeT ONTH yBemmdeR X0 400-500 . Ipm onpoGoBammm Bedo-
ASIRX BOJOTOKOB. B MpONieaX IOPOJOB C HeABD HOAYYeHRS IPOCTPABOT-
BeRHOH KapTHHH paCHpeleleHEd BarpaIsHeHHs HeOOCXONMMO YMOHBEHTE
mar ompodosaama xo I00 M.

Kax DOrasano pHWe, NPDOTAXGHHOCTH NOTOKOB DACCEAHET = MOXET
OuTh SHAuUBTEABHOR (X0 20 KM B Coxee). OBa SABHCHT OT KOANYEOTHA
E MOMHOCTE ECTOYHEKOB SarpasHeHEd, & TAKXe OT AHTOXOro-reoMoppo-
ZOTHY6CKEX OCOGEHHOCTEfl pYCEA W JOMRHH.' A HeGONSIEX HACOASHEHX
OyHKTOB E DpEUpHATER IAEA MOTOKOB DECCEAHEA SEAUETEASHO MEHBIe,
OT mepBHX COTeH MeTpoB Lo I-2 mM. Jiag OOEADYXeHHA B OROHTYDHBA-
EEA DOCAENHNX HeOOXOEMO yMeHBIEHEe HHTEPBANA ONPOCOBAHEA KO KO-
I50 M.

Ha greme axoxoro-reomecxoﬁ ONeHKE pacoTH npoBONATOS B
OCHOBHOM H8 yUACTHAX HOTOKOB DACCESHRS ¢ HARCONGe BHCOKEME CON6~

' PXAHRAMA TOKRCHYECKEX 9jeMeHTOB. OHM BRADYANT B 0e0f . OpTAHHSAIHED

IGIYCTAIEOHADEKX M CTAUNOBAPEHX CTBOPGS, HR ROYOLHX - NPOBGRATON POXIEDN

‘M OOSOHHHO BRCIOXGHNS W HOTOTHE ID BOSKOXHOOTE 0CODYAYDIOR HOOGXOZ MM -

ME QAH NpOBGNGHES I'EIpOMETDEYEOREX pador npEonocodzenmsamu( I3).Ha
STEX CTBOpAX BOAYTCA HAGINKCHES 38 IERAMEROR XMMAYECKOIO COGTABA
BOJ, BSY4aDTCA COOTHONEHHS DACTBODEHHHX X BSBONEHHHX fOpM  MET-
pelEM YHMEYOCREX 3AEMEHTOB. BHNOLEAETCS NNOMANEAS CHEMEA  [ycEa
Jus BHACHOHHS MODHOXOr™deckof CTPYRTYDH HOTOKOB pecceaHnd, KX XE-
TONOI'O-MREE DANOTHYEOKAX OCOGSHHEOCTER, HODM BAXOENSHHS mnecm
SZeMEHTOB B NOHEHX OTNOXGHEAX. H OTHeABHHX yYaCTKAX OpPraHESyeT-
0 OIpPOCOBAHNE HMNOBHX BOX C ONHOBPEMOHHEM OTOODOM NMNOHENX X
nogepxnocrm BOX.

Ordop. odpadom E eEAIES opod

orAoXeHAR. [oToRR paecosnxa pasBEBaDTCH
B MaTepaEane pasmnoﬁ RDYUHOCTR. BO3MOXeR OT0Op mpoC ES.  DASHHX
TPaHyAOMETMYECKHX KIACCOB OTAOXOHEE, HO OOHT padoT B JAHEEE O
pacipeneXeHME MNRDOSNEGMEETOB B DASANYHHX PpaxiEax OTNOXeHEE OBH-
57



HeTeIbCTBYOT, UTO NPENNOYTHTENIbHee OTORpaTh IPOCH HS gaECONEE
MeJIKOTO MaTepEana. OCHIHO ONpOCYDTCH MNH B GIMSKEe R HEM pasHO-
BETIHOCTHE OCAHKOB. [IOTORE paCcCeAHA B MEAREX TDaHyIOMOT[DRYECHEX
RI80Cax 00nemanT Coabmeff MPOTAXEHHOCTED E KOETDACTHOCTED,

OpoGu MOTyT oTGEpAaThCH M3 DASIAYHHX MECT: BS-IOR BONH, BA
OCBOCOXIADIMXCA B NEPAONH MeXeHeR OT BOIN CTyIeHAX pPYCAIOBHX OT-
Medeff, C neAsd CrIasEBAHHA NORANBHHX KONeCanmit Hexecoo0pasHo co~
CTAaBIATE K8XIYH OpoCy M8 HEeCKOIBKEX ( OCHYHO 3-5) uacTHHX npod,
OTOEpAGMHX BOMMSH BANAHHOA TOUKE ORPOSOBE vRA,

06w4HO mpa OnpoGOBARME CAELYDT BLOAB pyC/a Derz ¥ oTOEpanT
OpoCH HemOCPeHCTBEHAO ¥ ypesa BONH. BOSMOXeH Tarxe OTGOp CBEXSLO
BAmiRA HA DYCAOBHX OTMOASX. JIOHHHE OCANKY OTOEpAaRT pYKAMH, JHGO
IIACTEROBHM COBKOM. [IpE OTGOpe mpOG MS-IOX BOXH MpAMEHADT CHEIE-
albHEHe NPOGOOTGOPHEER B BAXE COBKOB C NAMEHOR pyuxo# aam  praB-
JApTHH® OTCODHUKA, HCHONESyeMHe B I¥NpOJIOITA.

-~ CymecTByer GONBENOe XKONRYECTHO DA3IMIHEX OprOOpOB,  KOTOpHE
OpAMEHANTCA OpA OTGOpe MOHHHX OTIOXeHHD B COOTEETCTBEM CO CBOHC-

' TBAMH HCCHeLyeMHX I'UYHTOB. Bce mpEGODH WIS BSATHA IpOG HOHHHX

OTZOXeHHZ MOXHO MOAPASKEXHTS HA JNBe TPYmnH: I) mpadOpH LA - BSH-
TEA OPOCH IpYHTa O HADyWeHWeM er0 CTPYRTYPH B 2) opacopH WA OT-
Gopa npoGu Ges HApymeHAs ero CTPYRTypH. HS npAGOpoB mepsoft rpyo-
IIH MOXHO OOEMOHATH IHOYEMNATENd ¥ Apard NpoCcTeAmero yorpoficTsa,
@ 3 BTODOE - pAsSIMYHOTO pONA NOHENE WyOH A Tpyoru (I3). OCseM
OTCEPAGMHX 1po0 OOHYHO oocTaBIsgeT 300-40Q I, OH SaBHCAT OT mwia~
HEDYOMHX B IanbHefimeM aBRAMHS0B ROHKpeTHOR Hpolu. OToGpamsAne’ mum
AEANMS0B IPOCH NOMBNADTCH B WHCTHO MEHOYEE XS XK0mYaTOCyMaRHOl
TRAHH, JHGO B MONMDHTHISHOBHO MEMOUKHE., , ,

Crenyer ymeasTs ocod0e BHEMAHME HSCpPAHENM IIpABAAM ~ ordopa
npod, Hexsss MPORSBONBHO BADHADOBATEH OF TOURA XK TOURE OTCOp mpod
U3 pasiEvENX THNOB OTAOXeHER. lIpOGH AoaxmaN OTCHpATECE  Bcerma B

" OmpSNeNeHHOM MOMOROHAR R BOHOTOKY. llpa mamuvam B OOIEHAX  CyXHX

¥ 3200I0YeHHHX yYAOTKOB, YYACTEOB C BHXONOM KODEHHHX IODOZ nopE-
XOZHTOS IO HeOCXOMEMOCTE OTGEDATS B IDOCH MATOpMAN  DASIAUHOTO
xapaxTepa. 910 cEeXyeT (ERCHPOBATH B NOOBOR KOKYMERTANNE X yau-
THBATH 3aTOM NpE MHTEUDETANEE HOAYYEHHNX NAHHEX.COBDEMEHHNE OT—
ZOXOHHS BOXOTOROB B SOHAX TEXHOI'®HHOTO BOSKERCTEEA NOBOXBEO Yac-
TO BENGAADLTCA 0O MOPJOXOTHIGCREM NpE3paraM. Kax mpamuno,sro mpa-
OTHUEHS OCAEKE C OGRNNEM TEXHOTOHHOTO MATE[NAZA X UETEO BHpAXSS-
HEM SanaxoM, OpZ EX O0TC0Ope BOIAHBADT MACNAHACTHE ILITHE.
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Ozdop npod ¥_BSBENORHOTO MATe .Ha HermyGommx sozo-
TORAX (0 2-3 M), TZe BCASHCTRHS TYPOYASHTHOTO NepeMelEBARAT . GO~
CTAB BOIH NpHCIASHTEABHO OLNHOPONGR A BCero CedeHHS IOTOKA,IpO-
OH BOZH OepyTcs TONBKO H3 IOBEepXHOCTHOrO oX0d., Ha HemmpoRax BO-
Aororax (Ko 5-I0 M) oOwuHO oTGEpaeros opemmas npoda MO BceMy
CTBODY C HHTepBaIOM OTGOpa B I,5-2 M. Bosmoxzen ordop TpeX mpod
(y mazmoro Cepera z IO CTPeXHD pekH), KOTODHe B8aTeM OC pentasnTCH.,
OpoGH B3 DOBEPXHOCTHOTO CHOS BOXH CepyTcs CHSIMANEHO IpelnHa3Ha~
YCHHEME I 9TORf NeAM GoNHM LOIMSTATEHOREM BelpoM B 6NN IONE-
STHIGHOBHS COYRHM wim Gard. [Ipx 0TdOpe HeCONBIMX PO BOSMOXEA HX
TPAHCHODPTAPORKA B CTERAMHAOR eMEKOCTH (Canxu,Oyrune) , uro  memee
yxooso, Ilepex B3msrien IPOCH BEApO B eMKOCTH, B ROTOpyD OTGEpAET-
¢a npoda, oxemyer OmOZOCHYTH IBA-TDE pasa BOKOH, ROTOpas OepeTca
IJIg ACCIeXOBAHAS, ' :

Ipu padorax ma rpynEex pexax, BOROXpaHWIMNAX H 03epaX BOS-
MOXeH oT0Op IpOC Rax E3 TOBEPXHOCTHOrO CHOA, T8R K ¢  [ASIMYENX
TIyoER. ¥cxons @8 samad HGCXeNOBARNA, OHX MOTYT OTOHpPATHOA pas-
HHME omocodamm. HampeMmep, Ba PeraxX npolH BozH Gepyres o TpeM
BepraransM (y Geperos X mo crpexam )¢ TpexX Touer)( IOBEpXROCTHAS
IpoGa, CPOREHRAS mpoda, NPENOHHAS mpoda), ROTOpHE' MOTYT aEanASH-
POBaTECA pASNeNbEO, RGO OCPONHATHCH HA Mecre ordopa. Ipodu somu
HS IIyCRHEHX CIO6B Gepyros CIIELIAS B HHMA damuerpaun.noropne ony-
CREDT HA HyXHyD TIyCEHY Ha Tpocax ( BOSMOZHO IpuMeBeHEe Xelemum)
C AOLKH, mIOTA, RATEpa AN ¢ MocroB (13,66). Ilpm HOOGXOmEMOC ™R
ORHOBPEMOHHOTO BSATEA NPOG C HECKONLEEY TODHSOHTOB & FORODSEHR -
Tiponecca onpoGOBAHEA EA TDOC NPERDEINADT oepuD 6aToMeTpOB, KOTO-
pie GepyT mpoGw BOIH o PasIMAHEX TAYOER 8a OZMA npueM.JlI8 BSATES
Ipod BOZM Ha OSepax & BOROXpaHANMAX - I pRM e ESIT npemﬁecxsenno
GaroMerp H.B.Momuamosa, BumeomzcarmHe MeTOmy ordojn HOSBOLDY
OZHOBDEMEHHO OTCHpATH K BSBoMGHHHE MaTep:am, conepmamEdcs B ped~
HOR BOIe, EOTOpHA NOGK® HEIBTPOBAHES OTfeIfeTCH OF BONHOPACTEO-
penso# desn,

B xome moxgrorTomxx 00pasna HOHHHX OTNCEGHWI R XAMEYECEOMY
QRAMESY BHEEAALTCA CHENYDEEe OCHOBHHE nponeccn:nﬁdymaana.npod—
ZCHEG, UDOCEABAHES, KBADTOBAHNS. ’

B sammcmmocTs of ROCTABNGHHHX 34NAY K NeTAIBHOCTH paGQlipr—
BOXETCHA LDONBADKTONLRAS 00pacdoTRa BOARMX mpod. Ha #c.8 mnorasag
OIEB ¥3 BAPMAHTOR TAROH odpadorke. ‘

Hocae -0rdopa ® KooTABRE mpod B A860PATOPED OHK HeMenZeHRHO
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Puc, 8. [pEEDNUEAXESAS oxeld oGpadoTEM § ABGANSA BOXHKX PO

¢ GmmpTpyorca. nd fEABTDOBAHESA HCHOAB3YOT MeMOpAHHHE GEIbTPH C
ImameTpoM mop 0,4-0,5 mxm ( "Cummomop”, "Hyraeomop" & Ip.). dmIBT-
pOB8HHE NDOBORAT B CUEIMAALENX (EIBTPOBANBHHX BODOHRAX, E3rOTOB-
ZeHHNX BS OProTeRAA, LOX JABIeHEeM (HONONBSYA Tas) HEGO DOX Ba-
KYyMOM ( ZCIIONBSYA BAKYJMHHE HACOCH). HogpoGHOe OIECAREE STAX IpE—
60pOB B MPEHEIMOOB PACOTH C HEME MOXEO HAfTH B CUOIMANBHOR JHTe-
parype (5,34,41). llas ompeleneHHs MyTHOCTH MOEST HCHOAB3UBATHCH
$mrsTpoBanbaEA mpaGop Kympama (66),

Heper naganoM QAABTDOBAHAA Npofa THMATENBHO BSCANTHBAETCAITO
IeflcTBAe HeOGXOIMMO BHIONEATH HepeX RAXMHM RANOTHeHEeM (QHIBTpPO-

* BaJABHO# BODOHKH.

‘9acTh npoou (40-60 1) OTCTAEBBETCA B TEHeHNe CYTOR B CeInX
NOARSTHAGHOBHX GOUKax BAR O8kax, I[locne OTCTAMBAHEA BONA CXEBAET-
¢ ¢ moMOmBD CEPOHA HIE pesmAOBOR TpyORE. Ocrapmmitcs orcToll ¢
HeGONBHMM KOXWYECTBOM BONH CIABAGTCA B CTERIAHEHE CAHOYKE A  JO~
CymABAETCA B cymmabHoM mrafy mpE TeMmueparype 40-60°C.

Bece padoTs mo o6padoTEe BOX HeOOXONAMO MPOBOZATH B  COEIEA-
IBHEO OCOpPYLOBAEHOM IECTOM NOMememRA. CTeRNIAHANE H MONHDTHIGEOBHE
eMROCTH, B KOTOpHE DAsANsaeTcd (@AbTDOBAHHES BOLA,THATENBHO MOB-
rcs S5§-HEM pacTBODOM CONAHOR KECAOTH, SaTeM ONGJACKEBADTCA CHA-
ugma npocroRl, 8- NOTOM He MeHee IBYX pa3 IMCTMAXMpOBaBHOR BoxRof.
B3aRpHBADTCA OHE. XOpOMO NOZOTHAHHHME CEGINME IONHSTHAGHOBHME KpHIE-

IpoGu, mpensassadeHHHe NAA OTHPABKE B OTAIMORApDHHe xadopa-
TOpME, XDRHST B IPOXAAKHOM HOMGMOERE, SANANEHHOM OT HDAMEX COI-
HEUHHX Aydefl, TepMeTHIECKE YKYNODeHRHME. JEABTPH, THATEABHO HPO-
oymEeHHHe, XpaHArcd B vamxex lerpu. llpocymeHHnft OTCTOR HSBRIEEAeT-
cA E3 GaHOYeR K XDAHHTCA B NAKETHRAX HS BOCKOBOR Cymars.

[ps E3ydeHHH NOHHWX OTHOXGHER RAX HCTOUHMKOB BTODIYHOTO B&-

- TpISHGHHS BOX HOOOCXOMEMO ESY4oHEe COCTADS MAOBHX BoN.B BmacToamee
BpeMs JUIf BERSJNGHUS MXOBHX BOJ HCHONBBYETCA DAN METONOBINOX I&B-
JoHEeM, NeRTRPyrEpOBAHMEM, SaMOMEHHeM PASAWIHHME XAKKOOTAME,OT-
OBOHBIHRO IOX BAKYyMOM. MeTon LeRTpRPyI®poBaRAT He HAMX HMpPOKO-
IO pacmpOCTpAHEHHd, NOCKOABKY OH OKASHBAET MEHbEGE MeXaHEUeCKOe
BogneRcTeHe, WeM OTUDECCOBHBAHHES. Kpaie TOr0, uesTpAfyr¥popaHEe
doxpueX 00pasuoB CHBAET SaTPyRHATEXBEO. MeTOX saMemeHES HCIORE~
3yercs TAABHEM OCpBSOM IAA HOIyYeHES NOYBGHHHX DAcTBOpOB. B BAc-
TOAMES BPeMSI OXGABOXOIaME paspafoTaH MeTON BHIPAEHENA HIOBHX BOX
OTEEMAHEEM IOX JIRBEGHHEM, KOTODHE BCe (COXee HMpPOXO EHEXDAETCH B
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OpaRTARY. Bolee HONPOCHHe CBEHEHAS O HeM MOXHO HAfTH B CHELUAIb~
BoR mmreparype (33,57,58,8I). lpakTEra - IOKas8HBAET, 4TO Hamboldee
afperTABEs MeTOX BHUENOHHSI HIOBHX BOL OTXMMAHEEM HON  IARIGHHAM
B BAKYYMOM.

- OcnopHOR 00LeM XUMEKO-OQHAZHTHYECHKAX pacdor ¢BA38H ¢ OmpPOGO~
BaHAEM JNOHHHX OCATKOB. -JUiA aHamEsa 5THX OPOC S{feKTHBHO HCHOIB~
30BAHEE IPECIAAXEHEO-KONIIECTEEHHOTO 'CIIEKTDANBHOTO METONA, II0SBO-
AADHET0 ¢ HeOOXOmuMOE YyBCTBATENLHOCTED ¥ JOCTATOYHOR TOUHOCTED
OnpeneaATs CONBUIMHCTBO TRHOMODPHHX XMMAYECKAX SIEMEHTOB. PryTs,
¢rop, MHNBAK, KaIMEE, CyphMA HNONXHH ONDOSAATECH H3 'OTHEEABHEX
HB8BECOK CIeIMeTORAMA cnexrpauaoro QHeIEsa C MOBHMEHHO# YyBCTRE-
TeAbHOCTED,

Bongre npoCH, pasmesiesHHe B IIONe HA fuapTpaTH B OCAIKE BaBe-
DeHHOrC MATEQHANA, BEANHSHDYDTOS TONBKO BHCOKOYYBCTERATEIHHHME KO-
AM9eCTBEHHHME MeTONaME. Hamoonmee yIoGHas cxema onpenenesns Gpar—
.OE} 10O BHJNAM aHAAN30B NDABENERA HA pac.8. P

Horawuu e BHO BAXEO BCD MOLTOTOBKY HOpoS K ananmsaM 'BpOBO-
FHATH B HOZEBHX JCUOBASAX B B caMOe KpaTkoe BpeMd mocxe ordopa(ne-
PEHe CYTEE) .

Eonx HeOOXOIEMO HCCAENOBATE TOEBKO BOZHOPACTBOPEHANRE  (opuu

XEMIYGOKEX S16MOHTOB, KOHCODBAEA NPOG M KX 8HAIMS  IDOBOGETOH

0O METONEKAM, IDUHATHM IpA rmpomnecmx DOECRAX MECTODORIEHHME
TNONe3HHX ECKODAeMHX (6I). .

Bo Bcex oxyvaax XQJATeZbHO 980TH SHARWSOB IPOBONATH B MOJNE-

BOH zaCopaTopua. B YRCTHOCTHE, HOGNCXHNE IO OpraHAsalEE B MeTOIE-
KO OnpeZRelloHEA CYMMH THXONHX METALIOB, xaopa, cyaedara, . Hocdopa
B dopm asora XOpOmO OpEEHTHPYPT IDK NPOBENGHEM MOAGBHX padoT,Ba-
XHO TARXe HENOCDENOTBEHHO HA TOYRAX 0T00pa NPOG ONPENSAATH COLe-
DXBEEA FBYX~- B TPEXBAIEGHTHOTO XeXesa X pH-DapaMeTpH, H3MOHOHRA
EOTODHX OY6HB XApAETeDHH B yONORHAX TEXHOTEHHOTO BOSHeRCTERS.

" (6padorRa IAHEMX

Odpadom Jxaam SaxmDuAeTed B pacyere napameTpoB, XapaRTe-
pESYDUEX GTemeHS SaTPA3HEHAS. XEMAYOOKEME SN6MOHTAMA BONHEX = CHC-
TéM B OTENOHOHNST OT HODMATHEHHX LOKASaTeXeff; BHABNCHER 800OIBAINE
XEMEYECKEX SAGMOHTOB, DpECYMAY KOHKPETHHM MCTOYHEKAM SaTpASHEHNS
Ais DDOBEJNERRA MX CPABHHTENbHOIO AHANNSA; COCTABAGHEE I'60XHMEYe-
CKEX EApT, . nosnoa:mlx RaTh npoorpaxcrnenayn EAPTHRY DACHpOCTpA-
HOHHA MOTOROB pACCEARHSA,
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Qnaoﬂ S mnm X0 pARTOPHCTRR TOXEMEIECROR aarponorennol
QHOMANHK ABAAGTOA €6 HHTEHCHEHOCTS, KOTOpas OmpeAenZeTcd creme-
5D Barodrerna axeuenm-(sarpaanm NO CPABHOEND  C IPHDOMHNM. -
$orom. [IoxasaTeneM YDPOBER 8HOMARBHOCTE CONepXAHER SASMOHTOR HB—

- adgeTcs noa@mmekr RommenTparme Ko, KOTOpHZ DECCUHTHBAGTCH Rax

omomeane COTepEAHNT B ncca eMOM ' 00%6XTe K opemieny foroBOMY

conepzaimb 10 gopuyne Ko = pd- .
- [IOCRONBKY AHTPONOreHHNE AHOMAXRE YAME BCEI'0 AMEDT nona.le—
ueum .000TaB, 1A AEX DACCUATHBAGTCA OCYMMADHHH moftasaTens 8ar-

pASHeHHd, xapaxremsymm s(ﬁ:em Boanancrm TPy sneuenron.
% = 2.. Kc-(n-—I).

Bce nepeqnoxeme nonasarem MOryT OHTH' onpeneaenn RaK Jud
CONepEAHRS B OTHEABHOR Npode, TAR B JuA y9acTHA reppnopn.B ao-

' ollelHeM cXyuae HCOAGKOBARME BEXOTCA DO IeOXHMETSCKEM .BHOODEAM..

: Tnannas samma nocnenomm BHOODOK ~ BHABHTH DEEMERTH, Ha-
nanmameoa B NOHHHX omoxeamx. BSBGMEHHOM BemecTRe, BOJAX ‘'K
IpOBECTH CPABHRTEIBEYD xapanrepnom:y KAYECTBOHHENX B xommeor-'

- BeHHHX OCOGEBHOCTEH RORONNGHEA EX B GOREXRTAX pasgoro um. Ixa

Raxnof nnbopn DOXOYMTHBARTOA OCHOBEHG iapemerpe pacmpenaTeREs
XEMITIGCREX SJleMeHTOB: CpeXHee SHaYeHHe Cu CTAENADPTHOS OTEIORS-
Eme S, a TAREe ROG(MIMEHT BapHOIEE YV, ROTODHH- 0TpaEaeT , Mepy

. HEORHEODONHOOTE PROOpKE. Ecim b BRCOpRe NpeodaajapT mpolH, ar;:e:o-

TOpHX OOZlepRAENe XeMeHT HAXORMTOS HEXO NpDeleZa  uyBOTEETEABHO-
OTH aHamESa, TO NHONGDOEA i CTREMBPTHOG OTRJOHGHES He pacoWM'
BaDTOA. B TAKEX CEYWASX BHOOPRA IADAETEDESYSTOA HE CDENEEM -

IepXARAEM, 8 BOTDENASMOCTED SEATEMEX coz;ep:am B nponea!ax . or “

_od@ero uEcia mpod-B/BHCODKSs ' : ‘

Tocae pacuem xoa@menron xonnwrpam ma . BHGopma
- DpefioTaBAReTCA B BEAe HAGODA OYHOCHTONLHHX XAPARTeDHOTHK QHOMA -
HRHOCTH - mmleoxn SAGMOHTOB, - Taxoft-5adop nosnome! erEy mneqr-

| BESHYD B RONHYGSTHEHHYD ONQHRY TeOXHMETECKoR acComSSmmE Xcoxexy-

eMoro 00séxra. Hanpmuep, SCCOINAIRS BAYYEOTO LeHTpA (MEEYEOXOTO
mpauem npenc!auena c.tem]nmat q)omxon naxamnanmos axe-
/ Acl”-cd43-ug“ﬁ16-cu6~m4—r4-8n3-Pb3-co3-!12

{ mwposre lmuou OKQRO . omoxoa ueuexm npemmm noam-"

. THeHTH nommmm Ro). Kouqeonamn onenxy acconuam o0sex-
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1 nonnnasem cymapmm nomsarm Zc. B npnnenenacu npnuepe aaa—
YgHHEE %o .= 280, - :

Tepmn "peoXEMEIECKAd accomaum nmuenserca fin 4 eowaaﬁe- '
- HAS. TPYHOH 31eMeHTOB, XapaKTepsymjex olipeneleHHH MATDALEOHRHER - - '

. IOTOK B O00LeMMHeBRHX OGRHOCTED CYMEs mepeHcca - game BCEro emEHE-
_©TBOM HCTOYHMKS MWIH TYIIH HCTOYHAROB. Brnexesue aoconpmamutt NpH
‘BCCNeNOBaHAR SHTPOTOTSHEHX IOTOROB PACCEAHHS BHBBAHO HOEBIGMOH- .

DHHM COCTABOM CTOKOB NDOMHIIGHHX npernpasfat, ¢ KOTODHME. ¢BABa - o

HO QopMEpoBAHEEe MOTOKOB- pacceanas, -AccoLpamus MOReT xapamepnso—
.BaTh HEe TONBKO GpERHID wdopxy Ina TeppETOpEY, HO K RORRpETHYD
- TOYRy OBPOGOBAHAA.

" Hp oneime BHOODOR B OTHGIBEHX TOYeK OMPOGOBAHAS 'rpedyems
 JOTHOBETB A KOHIERTDAIWE KaxiIOro sNeMeHTa ONpeNeNeHHN mOpOT
| aHOMAXBHOCTH. Kax W3BECTHO, B 'NOEGKOBOR MpARTHH AT - AOKANBHHX
a anaqemm {ona mopor 'AHOMAABHOCTE BHUACAAETCH OyTOM mpacaBneHad K
‘ elt $OHOBOR OLEHRE BENMYMHH, RpaTHOH -6TRENA PTHOMY OTHJIOHORHD
( +8, 0 +28; C +38). OmEaro JAf DErHOBAXBHNX (OHOBHX, OLEHOK,
ROTOpse HOAYYEHH HyTeM OOBeIMHOHAA DASINYENX BHOODOK, & HAd: He-

xoropux SNEMEHTOB OCHOBAHR HA TACIAUAX 9TEAOHOB ¥ RBUEOB, TAROR

QHEHA IOMXOX - HEOCYNeCTRAM, B aTOM cayUae Tlezeco0GpasHo  «

) on 75 aaouannoors 110 ‘ICPOraM, KPATHEM. cpemeuy sHaveEmw, TaxR, .
. ea nmm nopor AHOMANHEOCTA NpEINAraeTcs UDHATTH  COXepRAHAR C
xoa(ﬁmmenrou ROETSHTDALNE PaBHEM. 1,5 ( peamqmsa npemﬁmenm mag

| omoM npeaocxom-r BOSMORHYD BONIAHY * OUMOKE nptdmeﬂao—nomab-

' $8eHHOTO PUERTPANBHOTO: onpenenieama). Jpyrae TOPOTE anonansocm 7

. JpERNMATOR JOAQBHO, IO ZOTApEjieOR0H mEAZe.
. Ha b7aUS, CHEMNE XADARTE[EOTERA EOMIAGKOHX e —

| AHTOMOPORHHX NOTOROB DACCEAHEA OTDAXAETOR DATOM  TeOXEMHYOCKEX
xapr, Jis BaEGOXee- FORONIHNX: SH6MEBTOB COCTARRADPCA ucnos.ueueam-?-
‘HHe xaprd. Epose 'pof0, BO. BOEX GAYYSSX coomwmm RQPTH pao- -
| BpefleNeHEs oyhpHOTO. NORABATENS BATPASHORNS B NOHHHX. ooamx.w* v
© TOPHS | AONORAADTOR Jopuynam remmeom acoomsamER « AARALNRBAD=

. mEXod ‘BEMERTOR JMIA ONHODONEMX O COCTASY GCOCHWAINR . YYAOTEOR.
~ MOBOSZeMOHTHRS EapTH OTpaxAnT OCOOSRHOOTE pACIpeReNoHET OTRONE

HRX AGMOHTOR-EEIIMKATOPOB aarpasaem Ha EgywaeMol ‘TeppETOEEL.
'KAR TIPABAXO, RADTH C0CTABIADTOR B. me@nﬂamx EOHNSHTpAIME JUB-
mBag HeONHODONHN XApAETED PACHPEKAReHES mposxuoamn—urpaa-:. :
, mmen.  HETeDEOXH. PACTDONSJONA SNGMOHTOB' Mpamoa ‘s cooTmeT~ .
' OTBER 00 woﬁ xmm conopnal! (mnmp. panm n!epm-"%

' .Kapmcym

208 uorrr‘. mﬂmmam 3,10,30, IOO—x;au'm smem d»ova)' :
pEOrO NOKasaTens sarpasHeHRS QOOTERAADTOS UO  TOMY xe
npREmENY, 90 B MOHOS/IEMeHTHNeE, HO AOUCAEANTOA. ‘PopMyzaMn 'reoXEME-
YeCKRAX ao(:ommm naxammaamucs anmnm ,mm omomnmx 110
cooTeBy ‘@0COMMANEI yIACTROB. '
DocTposERe IPAGEKOB NPOXOABHOTO paqnpewem XEMIYeOREX
SMeMOHTOB B NOHHHX OTIOXeHARX 0SBOAZET BHAEATE HPOOTDBHOWGHHO-‘
MOPPOXOTHYIGOKEe OCOCEHHOCTE 30H sarpasnem # nx CBASH © ncm—-
HARAME SarpaIsHOHAT. g
YuntaBas BHCOKRYD maamqnocms mnqaomro coorana no:x ? BX

' PEOXNMEUEOKYD EGTOTY B m:ouamw ornomem. Ba Boe xsqume'
. TePPETODAH COCTABLANTCH mpmueme RaPTH,

. lpaRIazANe TeoXEMAYEOREE’ necxempam comm fyrnamMeaTaNs~
Bult @axmecm  MaTepman A hcoomgoaném agausa npocieM ORpY-

- rangel CpemH & pemeHas npasmeom sam . Pesyabraru HoczemoBa-

Hi#t MOTYT HONONESGBATECS npu KOHTpORE coowdma OEpyZADmeR iy
H paspadoTre MepompeeT mo' 8e - ynpamem. nzn TPANOCT PORTEABHHX
pASpaGOTRAX B CHOKEBNNKOA YPOAHNGDOBANENX SOHEX OpE 0GOCHOBAHAE
apmremypno-mnnpomaql Mpympn. Tpesan I POMNITEHARX - 808,

| 80B CAEETADHOTO DAspBa’ M DABHOB peRoBCTpYRUEAR; mpE ycranomem\

OpORSBONCTEA K IpOneccoB o uonuﬁéxm BROPOCOM TORCHYHEX - XuMide-
cnzx SIEMOHTOR; nm paspaoomx neponm IO JAYUHEHED COCTOH~
B oxpymmen cpemx mmmx R oenoxoxoanﬁcmeam reppnmpﬂ.

‘npa oaocnonam rpam xomxpum ‘reppRTODEE B MpENSEAX ' BOXO-

sadopos, npueranm & BOXOTOREM H BONOGMOM IETHEBOTO BOXOCEAG-
XoHEA; npE opmamam BAYYAHX uccxanoaam no. axuomeoxdt,aoa?

| TeoxEMEIeoKof K uemxo-mmvméi OUeARe BOSNMeROTHEA KA. XIBHO
- ‘omaanaun. Ocodoe aaanme nox&mnma peaynzam nMeDT TpR KOHT-
b ‘pwe 88 HOTOYHERAME aarpaammmon B, OUeHRe ueodxomoom x sq;-

) anoom BOXOCUECTHEX uogmpum : R

I’aommecxoe ESy40HNS TOTOROB paccema '8 HOBSPXHOOTHX
mo-romx ypdamsnponammx up;noni U03BOARGT EHMGARTD - IPYINY -
igmmon BXM OTNeALHNE NOTOURNKY -SarpASHEHNT DONHNX .~ CHOTeM,

‘OROHTYDHTE SOHN SarpASHOENS, OTRROBEYH QOCONNAIND HARANIMBOIN-

mmeumumnwnnamsm:ﬁomnmmm Ta-

 XNe METSESNM ZDT BOSMOXHOOTH: gasmﬁom HpEKTHYECENE PEEOMOH~
& ZRIRE 1O’ mmxeioy MopoupEsTER, TPEAYIPSXRANNEX 3ATDASHEHNE aon’
1 umnm (ylmnm) L ubuemma yxo oocm-
;hroca sarmsmm. ' ‘
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