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npoeltT MBitpoTpoBa ISbill paapalioTAB B 1882 ro,ay COBM8CTBO COTpyABJDtaMB nHell B 

CIIBaB'lecJtol naliopaTop•• Helin AH CCCP, npB'l&M ocaoubla 41Jta•'lacJt•e napauerpw yC'I'a-
/1/ 

BOBII:B TOll!l18CTB8BBbl napaM&TpaM B3B8CTBOro MKJ:poTpoBa Helin • Coopyllt8D8 B BAn81Ut8 

ycTABOBitB BbiiiOIIB&Bbl COTPY.QBBitAMB nHell OH.HH. 3TOT ycxopBT8nlo oliecJJ8'1BB88T xpaTICO

Bp8M8BBYJO BCDb!WitY altTBBJIOCTB BMIIynJoCBOro p8U:TOpa B8 «!biCTpbllt B&ITpoBalt (HSPa) B 
/2/ 

uoMeBT ero w:auw:an~tBol noAKpBTB'IBOCTB • paaueme• Ba.Q HBPoM • B CIUI3B c STBM a 

Ill 
npoexTe B KOBCTpYJtllBJO «!bUlB BIMI.Q&Bbl cylll&CTIMIBBbl& B3M8B8DB. B '14CTBOCft, cpa.Q-

BHH M8rBBTR811 IIIIOCitOCTib yCII:OpBTenR pACIIOIIOlK8B8 IMipTBII:AmiB00 BIMII18B 1 0 M 811811:TpoBBO

OIITB'l8CitBI Tpu:T, CO&.QRBBIOIIlBA MBitpoTpoB C p8UTOpoM, MBIIl8Bib B3 ypasa, YCT8BOIIII8BB8B. 

B ll&BTpe U:TBBBOA 30Bbl HBPa, • T,n, 

B xo.Qe coopylK&BRH • sanaa• liblnR paapalioTABbl xaTO.Q aoaoA xoscTpJllllRB c liom.

WBM cpoltOM .Q&ICTBRB, llpBMOyronloBbll pe30B8TOp C ltBa.QpATRbiM C8'18RB8M IICNIOCTR, OpBrB -

RAlllbRbiA CB'l TpAitT C IIIIABBOA perynBpoBitOA IIO.QAB88MOI B8 p830B8TOp MOIIlBOCTR, CRCT8M8 

TOII:OBbllt BRTII:OB, oli&CII&'IRBWAJI xopomee llpOXOlK.Q8RB8 8118ltTpoBOB 110 BC&M 30 OpliBT8M0 a 

TUlK8 CBCT&Ma BbiBO.QA B t!JoxycRpoBRB ny'llta B ll&BTp UTBBROA 30Bbl H:SPa. 

B aacTO.IIIIlee apaua ycxopBT&IIIb 11p0palioTan coaw:ecTBO c HBPou 280 ucoa, auea 

CII8.QYJOIIlB8 xapaltT&pRCTBII:B: 

"fBCIIO op«<BT 

3ReprBII 81181tTpoBOB BA IIOCII8.QB8A opliBTe 

Tox B RMnym.ce sa nocneueA opli•T& 

30 

30 Mn 

40-80 •• 

40-80•• 

- 100'1. 

Toll: B BMnylllbC8 118p8.Q ypaBoBOJl MBIIl8BibJO 

3oiM!JeJtTBBBOCTib CBCT&Mbl BbiBO.QA B tiJoltYCRpoBitB 
2 

Paauep C8'18BBil IIY'llt8 sa AniOMBBB&BOA aarnymxe 118p8.Q MBIIl&BibiO 4x 8 MM 

nnBT&IIIbROCTib TOitOBOro BMIIYIIIbCa 

l.facTOTa IIOBTOp&UB BMIIYIIIbCOB 

8 

1-8 MJtcex. · 

BO 1/cex. 



.MarRBTBoe none 

Y "'- 2 /8/ . CTaROJIIta pauuTa8T II Tlllt 11&3b1Ba8MOM -M p8lKBMe 7CII:Op8RBll 0 npR II:OTOpoM npB:-, 

poeT eaepr•• sa J:alK.Q710 optln,- 1 .Mea. 3To otlcToliTell&eTIIO otlecne'IBBa&T aec•wa uan~>~e 

pa3Mepbl II B8C MaJoRBTa, aeotlXOllBMble llnll llOCTBlK8BBII sneJ:TpoRaMB 38llaBROit aaeprn. npB 

lliiBBe IIOnBhl 7CII:Op1110Dtero sneJ:TpB'IecJ:Oro nollll II p830RaTope -1 0 CM. llBaMeTp paiSo'lel otl

naCTB nonll COCTaBnlleT~90 CM0 a 11ec M&rRBTa - 5 To 

HoMBsan&soe 3Ba'leSBe saDpllllteRBOCTB M&rRBTSOro non11 220() 9 DOlllleplltBBaeTCII C TO'I

SOCThiO llO 0,08% 110 llpeM8SB1 II:OJ'lla llhl&elleRShlll n711011: ljlo11:7CBp7eTCS sa MBmesb II peaJ:TO

pe0 BnB DpB seotlXOllBMOCTB II nollllepllt8BBB xopomelt MOSOXpoMaTB'ISOCTB Dy'lll:a. B OCTanhSWX 

Cn7'18IIX CTa15BnB3aDBll MarBBTSOro nons 110 Bp8MeBB se Otlll3aTellbsa. 0T nesTpa patlo'lel 

otln.acTB llO II:Ose'lsOro pallB7CA S8DplllltessOCTh M&rBBTBOJ'O non11 nnaaso CD8llaeT sa 0,1'1., 

a aMnDBT,-lla 1-1 rapMOSBII:B a3BM7TallbsOit seOllBOpollSOCTB DOnS II Oll:p8CTROCTB II:OS8'1SOro 

p8llB7Ca B8 Dp8BOCKII.QBT 0,08%. 

KosB'IeCJ:all CTan&sas TpytlJ:a MaJ'BBTsOro Kasana BM88T BXOllS08 OTB8pcTBe llBaMeTpoM 

8 MM B BsemaBil QaMeTp 12 MMt llnBSa Tp7tl11:B - 68() MM0 B llhiXOllBb18 llBaMeTpbl BHyTpes

BBil .. 20 MM, sap,-lKRhlll - SO MM. Pe311:08 ,IIOBBlK8Ue sanplllKeSBOCTB MarSBTSOJ'O nons II 

Oll:peCTSOCTB J:asana Dp8ltTR'I8CII:B DODBOCThiO CII:OMnesCBpollaBO oapolt 'nonytleCII:OSe'ISbiX' 

mBMM0 aa30p MelK.Qy II:OTOpbiMB - 50 MM0 a TOnmBS8 CT7D8Bhll:aMR y&enB'IBBaeTCII OT 0,4 MM 

y BXOllSOJ'O KORDa llO 1,2 MM y cep8llRShl KaHana. 

.Msoro pa6oThl no II:Opp811:TBpollll:e MarSBTSOJ'O DOIIH 1103SBII:DO II CIIB3B C TeM0 'ITO CTes

II:B BllltYYMSOl! K.auephl R3J'OTOIInesh! R3 seplKa&eiODtell CTanR. H3-3a STOI'O sa oepR;epBs pa .. 

ISo'lell o6naCTR 1103BBII:DB 38M8Tsble noJ:allbSble B03MYII!eSBB MaJ'SBTBOro nons y OTB8pCTBll llDll 

ljlnaanea. BenR'IBsa aTRX ao3MyDtenA llOXOllRIIII: llO 0,5..(),6%. KoMoesc8llBll B03MYDtesBA tlwna 

llblnonseaa C DOMOII!hiO TOBKRX CT8nhSbiX KOnen, IICT8Bn8SSbiX IIByTpb OTB8pCTBit ljlnasneB. 

npB ycii:Op8SBB aneJ:TpoSOII BbiSCSBDOCho 'ITO II Mai'SBTe CYDteCTIIyeT npBXOTnBB811 Me

llBassaB MarsBTSaB DOBepXBOCTh0 He COBn8llaJODtaS C reoMeTpB'IeCJ:Oil DnOCII:OCTbiO CBMMeTpBH 

J:aMepbl. no9TOJ147 opamnOCh OII:ODO 2-5% aMnepBBTII:OII MarRBTa C08llRBBTh DO CX8Me1 otlec

Oe'IBB81011!81l 1103sRJ:soaesae nRWb p8llRal!hsoll cocTaBnliiODiell MarsRTsoro noiiH. KpoMe aToro, 

B8ChMa aojlcJleJ:TBIIBbiM Oll:a3anOCb IIB8ll8BB8 8llSSB'IShiX TOII:OBbiX IIBTII:OII1 C03llaiOmBX COCTaB

llliiODIYJO MarRBTsoro nons, oapannenbByiO o6mewy !lBaMeTpy op6BT. nocne.nsRe noaBOnsJOT 

nocn&ll0118T8DbSO DO op6BTaM II:OMD8SCBpoB8Tb 11:811: aojlcJleJ:Tbl CMemesBS 'Me.llBaSsOI noaepx

SOCTR', Tlllt a 1103MOlltBble omatlu 11 ycTasoBKe peaosaTopa • MarRBTsoro Kuana. OTueTRM, 

'ITO BOMBsan&soe 3S8'1esae eseprBB, aneJ:TpoSOII sa llbiXO.Ile S0 .Mea ner11:0 tlwno no.n,-'leso 

Cpa3y nocne C03ll8BBS CBCT8Mbl TURX BBTII:OIIo 

4 

TpllltT CB'I 

nepella'la aseprRB CB'I OT MaraeTpossoro reseparopa 11: pe3oaaTop,- ocym8cTanBeTCB 

C DOMOD!hiO BOnSOIIOllBOJ'O Tp811:T8 llDBSOil OII:ODO 8 M8TpoB. 1faCTh IIODSOIIOll8o DpRneraiODI8B 

11: pe30SATOP7o BCDODb3YeTCB II J:a'leCTB8 Tpy6w llDB OTII:8'111:B nocnellS&ro •. 0cT8DbBble 8118-

MeBThl oT.nenesbl KB&plle&olt llBa4!paruol • saoonsesw mecTB4lropBcTOt cepot. BoaMolKBOCTb 

nnaBBOll perynBpoiiKB MOmBOCTB0 DOllaB&eMoll Ha pe30.B8TOPt D03110DBeT S8 TOnhii:O 6e3 38-

Tpyllseul llbl6paTh ODTBM8DbBbll p8lltBM YCII:OpeBB!Io SO B B36ellt8Tb MBOrBX sanpBliTSOCTel, 

Cllll3asswll c nonroTOBBTenbBbiMB patloTaMB, npB KoTOpbiX KCB pe3osaTopa MollteT uealiTh

Cll 11 mapoKBX npellenax. KoaTponh 38 pacnpeAeneuew MomaocTR ocyDtecTanseTCs TepMo

napMMB, Bll8.1l8SBhiMB II CBCTeJI47 IIOllliSOro OXD8lKll8BRII Barpy30II: R p830S8T0p8o KpoMe TO

ro BM810TCll ll8T81!1.'!'0pSble Ceii:DBBo D03110llliiOmBe satlnioll8Th OJ'BtlaJOmYIO BMU,.D&C8 n8ll810DIRX 

• oTpaJKeBRhiX oT peaoBaTOpe CB'I J:onetlu•A. 

P e 3 o a a T o p w 

PaiSoTa pe3osaTOpa, II II:OTOpoM p8CCTOliBRe MelK.Qy ll:phlmJ:aMB 20 MM0 a 8MDnRT,-lla 

sanpsllteBBS npeiiOCXOllBT M81'8110nhTo DpB SanB'IBB MOmBOro TepMOII:aTOlla CODpoBOlKllaeT-

CS aeJ:OTOphiMB BalKBhiMB DOCTOpolUIBMB nponeccaMR1 B3 II:OTOpbiX saB6onee senpBliTBbiM OEa-

38DCS peaosasCShll CB'I pa3pSllo Ecna Be DpRUTbl Mepb11 DO.Il8BnBIODlB8 aTOT nponecc, TO 

ycxopesae 110 2.-ow pelltBMe npllltTB'IeCII:B aenb3s ocymecTIIBTh. 

B BSCTOIIDtee llpeMll aanpepwuas peiSoTa pesoaaTOpoll BOlKMOlKBa 11 Te'lesBe 70-100 

'18COIIo nocnellaee .llOCTIU'ByTO C DOMODihiO DpBMesesBII 'IBCTOII MellBo INJeETpoDODBpoiiKB DO

IIepXBOCTB pe30S8TOpa B ero OTlltBra II Baii:YYMeo Cnell78T no.Q'Iepii:SyTb0 'ITO pewaiODtBM 

YCDOIIB8M0 seo6XOllliMhiM MS npollODlKBTenhSOit pa6oTbl p830S8TOp80 !IBnHTCll XOpomRp aa-
-6 

KyyM. Tonhll:o nocne llOCTBJKesBII 11 xauepe yc~:opBTenll Jlaanens 5.10 MM Hg Mhl 

cyornB llDBTen&so excnn,-aTRpoBATh ycxopaTen&. 

TepMoxaToll 

B 11:8'1eCTIIe J:aTOll8 BCDODb3yeTCII CTepJKeSh DBDBSllPB'IeCJ:OII ljlopMbl llB8MeTpoM 2,5 MM 

• llnasoll 6,5 MM, R3roTOanessbll R3 rexcatlapa,Qa ·nasTasa. Tosxa11 TananoBall lleplltaiiJ:a 

o6ecne'IBBaeT tle3 nallJ:R B8llelltBhlll sneETpB'I8CII:BI II:OSTUT B Be3S8'1RTenhSbll TeDDOOTBOll 

110 BCeM llBanaaose patlo'IBX TeMnepaTyp DpB ll0CT8TO'IBO S8llelltBOI 4!BEC8RBB DODOllteBBS 

CTeplltBS. no.norpell QTOlla - EOCB8BSbll C DOMOmhiO 8D8ETpoBBOrO Dy'lll:8o YCII:OpseMOro 

8D8ETpB'I8CII:BM DoneM CDeDRallbBOJ'O RCTO'IJIBEa sanpsJKeSBII OT BOnb4lPaMoBOI S811:8n8BBOll 

CIDipanB sa EaTOll1 ycTaBOBIJesswl II :.!2 MM OT CDBpanB Ra T8X lKe CaMbiX CBDOIIhiX 

nRBBIIX MarBBTSOro nOIIHo .MomaoCTb1 DOTp86Dli8M8S CBCT8MOI 8118ETpoBBOJ'O sarpe118 Ea

TOll80 o11:ono 20 liT. H3MeseBBeM peJKBMa CBCT8Mhl nonorpeaa ocymecTanlleTCsr peryDBpoii

Ka TOII:a 8MBCCBR C T8pMOII:aTDlla II p830B8TOP OT 0 llO 10 8MD8P npB llOCT8TO'IBOII S8llelK-

5 



ROCTR R .llOIII"OB8'1ROCTRo TepMOita'I'O.Il Cllll6JK8R TC'I'pOIIc'I'BOM, DGaBOillfiDIIlRM DpR R806XO.IlR• 

MOCTR R3M8IDITI> r:n,-ISRJ17 ero DOrp7lK81fRII B DOIIOCTI> p830B'a'I'Opa Mil . .llOCTIUl8Dll ODTR• 

Mani>ROit 4JoJt7CRJIOBitR D7'1Jta RRlK8ltTRpyeMbiX 8118lt'l'pOROBo 

Cpa.llcTBa aa6niD.IleDII aa D7'DtOM 

B DpODeeee pal5o'l'bl fCJtop.rre.. DpOXO.llt.ll .... lr7'Dtll DO op6.a'l'aM aa6nJO.IUIM,c~o c Do

MOIIli>ID rop.aaoa'l'ani>.Boro upo6RRita, .llBID'aiOIIlerocll B.Qom. o6111ero .llRaMe'l'pa op6a'l'. 

fiepBilSI ltORC'I'p7JtDRR ropR30R'I'8m.BOro npo6RRita D03BOilllnA DOMRMO R3M8p8DR RN

U,.ni>Ca TOJta e noMOIIIIoiD TRDOBOit npoMwmaeaaol ftneuaaouol fCTaaoBJta aaiSniD.Ilaft c.,.._ 

lll88CR DliTRO D7'1Jt8 Ra O.llROnAM8DI>ROM lt0Dn8lt'I'Op8 9'1'0ro DpoiSUit8o O'l'err<:TBRe XOJIOIIl81 

aJtpaaapoBU npoiSRRita Bbl3b1Ban0 DOSIM8BR8 RaBOilOit aa R8M 0'1' abiCOit0'18C'I'O'I'ROro 110m1 p8• 

30R8'1'0pa. Haal5onee D0n.&71D aa4JopM8DRID 0 D7'1Jt8 oiSecue'IRna DOCII81lRBII ltOBCTpTJDUIR DpoiS

aRlt81 lt0Dn8lt'I'Op JtOTOpOro pa3pa38B allODI> Cp81lB81 r&OM8'1'pR'18CitOI DnOCitOC'I'II 11:8M8pW fC .. 

JtopaTena, a TOXOC ... M c o6oax nAM&nel R.lleT DO llB)'M -•caMbiM Derurw. &ro DOIIIIOnaeT 

C,..llRTI> ae 'I'ODI>II:O 0 MnR'IRR8 'I'OII:a Be lt8.llt.llOI OpiSR'I'e0 BO R 0 CM811l8RD D7'1Jt8 0'1' CpallR81 

unocxOCTa. Bec~o xonneltTOP aaJtnJD'I&a a cnnomaol M8.11Rbllt aaaewneaawl XOJK7X. Tox anex

Tpoaoa aae 7Citopa'l'tlna aawep118Tcsr llBfMJI npoiSIIJIItaMR a aue DRDBJlpoB 41apuea. Konnelt'I'Op 

ll:alK.IlOro R3 RRX Dp8.1lCT8Billi8T coiSol M81lRbllt C'I'811:8JI C ToniiiRROI llBa 3) MM a aaxnouolt 

ltpblmJtol R3 M8.1lROlt 4JoDI>ra. Kpwmxa DOII:pb1Ban8~ BIDMRBo4JopiiiM .llllll aaiSnJDA8DR CB8TIIIIl8-

rocsr DJITR8 D7'Dt8 DO TeB8BRJl8DIO R R3M8p8RU pa3M8JIOB aaTOrpa4Joa ley"Dttl Dpa BCII:pbiTRR 

8118ltTpoROBOil8o 

3n&lt'l'pOaoaOil 

PacXO.IlRMOCTI> BblBe.ll&UOro R3 7CJI:OpaTenll D7'111:8 DO P8.1lRMI>.BOM7 Ullp8Bn8DID COC• 

TaBnR&T 10-B MM/M8'1'p0 a DO 83RM7'1'8ni>.BOM7 - 1 MMIM&Tp. PaaMepbl ero aa BXO.Ile a 
2 

waraaTabll Jtaaan 3 x4 MM • 0Aaaxo paccTOSIDe OT MUpoTpOaa .110 HBPa aenaxo (10M). 

fiOSTOM7 BRfTP&BRRlt .llR8M&Tp 81181t'l'p0ROB01l8 Bb16paB 9() MM, 8 8D8PT7pa 06&RX ltBa.llPf• 

DOm.abiX MarRRTRbiX nR83 • 100 MMo Jbaw 7CT8R0Bn&Rbl Ra DODD7TR M8Qf MRitpoTJIOROM 

a HBPoM, Dpa'I&M BepXRIIJI nall38 Me>a:eT upa aaoTilJDUiouoM fupaaneRRR uepaMelllA,._ a 

Dpe.Qenax '!: 1,5 MM DoDepex OCII anex1'pOaOBOila DO p81l1181Uo.BOMf aaupaaneu10 (o.ao coaua

.llaeT c OCI>ID 15on~omoro aeltrpoaOBOAa), a DlKRJIII naaaa MOlll:eT D8p&Mellla~• a axcaan~o

aow aanpaaneaaa a upe.llenax ! 1 MM. TanM o6paaoM1 c IIJDI>Ta HBPa MOlltRo 11waaaft. 

Depawe-aae nasa, aeoiSxoARMoe Mil UJleDBIUiiur c4JoiQ'JIJIOaaaaoro D7'1J1:8 aa TP8JIIOIIJ'ID 

MRme-. 7CT8R0Bn8R.IQ'ID II D&liTpa aii:TRBROI 30Bbl p8811:'1'0pa. 

BwxoARol ltOR&D aneii:TpOIIOBOM ~PYT anJDMRD&BOI 4JoDI>rol TOmiUIIIOI 0,8 MM, 

DOcne .. ro 110 Mameo OCT&eTCII 310 MM1 JtO'I'Opwe INI81t'l'p0Rbl DpOliDiliiT a aTNOCtepa ox

n8lK.Q810•ro JoiRmeRJo rena11o 
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B 3altnJD'I8RR8 DpUOCRM RCitpaUIOID 6naro.Qapaocft Jl.H. Bnouaea,., n.n. KaURDe • 

H • .M.. 41p8H11:71 41.n, lllanpo 38 DOC~Ubll RRTepec X pal5o'l'e R DOMOIIIIo, a T811:JK8 C,f(. Ha .. 

xonaea7, B.H. BopoaOBf • B.H. B7BRR7t aa6oTbl ltO'I'OpbiX CDOCOISCTBOBad coa.aaBRID ,.cxo-

paftlllf. 

1. n.M. 
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3biii:.BR, c.n. KaURDa, B.H • .M.eneua, A.r. Hell&llllea, '.M..axJIOTJIO• c ISom.maM To

II:OM"'. Tp7.11Y .M.elK.IlyaapolliiOA xoa4JepaBUR Do ycaoprTeniiM, CTp. 104&. ll76aa 

(1963). 

2. B.H. Byaaa, H • .M.. .M.aTOpai C.K. Haltonaea, JLS, Jlaxen~>.Bep, H • .M.. ~. B.n. lllaiSa-
naa, 41.n. lllanpo, IO.C. .Raaaual, Aoll:nall A/Coaf•· 28/P/S:M, USSR, • .,, 1964. 

TpeTI>ll .M.elK.Il7B&pollRa• Jtoa4Jepeauu OOii uo ac:DOmoaoaaDJD aTOwaot eaepraa 

II · MapRbiX D&BSIX. 

S. c.n. Kanaua, B.n. Bb111:oa, B.H • .M.eneua. lK3T~, 39, 997 ( 1880) • 

P,.ltODRCI> .DOCTYIIRll8 a R31l8TemoCDI OTil•n 
31 RIDIIJI 1888 r. 
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CxeMa pacnonoJKel!1UI MIIKpoTpoaa 11 peaxTopa HBP: 
1 - xaMepa ycxopi!Tensr; 2 - <jloxycHpyJOmae nHH3hii 
3 - MHID8Hbl 4 - 8KTIIBH8SI 30H8 P88XTOpa. 
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