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AKTYaJll.HOCTD pa60TH.11syqeHHe nponeccoB woTopOJK,D;eHru:r ncen.zto­

CKaJlHPHHX M030HOB B pe3oHaHCHOi o6JiaCTH aaeprHi RBJI.H0TCH B8.lKHW\f 

HCTO~.llROM CBe.zteHHi oO a~eKTPOMaI'HHTBHX CBoitCTBax 8,!ij>OHOB. 

B pacCMaTPHBaeMOil: ocS~aCTH aaeprd .ztOMHHHpYIWld BKJia,zt B ce-

11eH11e nponecca ~OTOpOJiOJ:eS:wr nceB,IJ;oCKaJlHPHiiIX MesoHOB .ztaeT Mexa­

RH3M B036ylK,ll;eHHf.£ ~OHHHX pe30HSHCOB. ,Il,na: onpe.zt~eH:wi xapaRTe-

( pHCT:HK STHX pe30HaHCOB H HX BMa.ztOB B aMIJJmTy,lzy peaI'ltHH llPOBO­

,Jt!ITCH @eHOM9HOJIOrH~eCKHe aHaJ.IH3li SKCnepHMEIHTaJIDHbiX .ztaHHb!X. Xa­

paKTepHCTHKH pe30H8HCOB H, B nepBYJO oqepe.ztD, aMIJJll'!TY.IUi pa.ztHanE:­

OHHHX nepexo.ztOB Bb!qmCJimOTCR B paa~mqHhtx MO.zteJIHX a~eMeHTapHHX 

qacTm:t. UpaBHeHHe 3HaqeHd aMIIJIHTy;n;, nwryqeHHUX ms aHaJ.IHSOB sK­

cnepMMeHTaJil>HHX .ztammx, c npe.ztCKasaHHRMH TeOpHH ll03BOJIH0T BhlO­

paTb TY HJIH HHHYID KOHKpeTHYJO MO.zte~D s~eu.eHTapHl:lX qaCTJ!4. 

< 

IlpH cpaBHeHHM 3Ha11eHd aMIIJm:Ty.zt nepexo.ztOB pesoHaHCOB, no.ny­

qeHHHX c llOMOl!l:&JD pa3JIH1mblX Q}eHOM0HOJIOrmqecKIDt 3Ha11H30E aKcnepm­

MeHTaJll,Hl,IX ,:n;aHHHX, Ha6.mo;n:aeTC!i HX pacxOllf,Il;eHHe, oco6eHHO ,ZPifI Ma­

Jlll:X sHaqeHHil: aMIIJll!TY.zt nepexo.ztoB B o6~acTH III H IY pesoHaHcoB. 

,lt7r.fr paspemeHRf! STJ!X Heonpe.ztejieHHOCTei H YTOqHeHHH SHaqeHHli aM­

~l!TY.!t Heo6xo.ztMMO npoBe.zteHHe .ztOnOJIHHTe~Hh!X mc~e.ztoeaHd npo­

neccoB @oTopOlK,ll;eH:wi nceB,lJ;OCKaJIHp!nlX M030HOB. 

Ha CKaSaHHoro B!iTeKaeT aKTYaJIDEOCTD aKcnepMMeHTaJIDHoro me-

Me.ztOBaHHR: @OTOpOJB;lteHH.H HeiTpa.lil>HHX nceB,IJ;OC}<aJIHpHhTX M030HOB, B 
0 

11acTHOCTH HccJre;n;oBaHH~ acmJJMeTpHH ceqeHHH $ p _.. p 'ii c nOJIHpH-

soBaHHHMH @oToHaMH Ha BO.ztOPO'Ae, :s o6~acTH III H IY peaoHaHcoB .• 

3KcnepHMeHTaJIDHoe HCMeAOBaHHe nponeccoB woTopolK,ll;eHH.li npo­

Bo;n;HTc.a c llOMOlllE>IO ny-qKa ll0JmpH30BaHHH:it KBa3J!MOHOxpOMaTmqecIU!X 

WOTOHOB aa ycTaHOBKax co.n;ep'1181J1He mumT~oHm.re .zteTeKTopH, 

cneKTPOMeTpH nomi:oro nor~oineBHSI Ha OCHOBe KpHCTaJJJIOB JVq]JTC'). 
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npO:BOJIOtIBHe HCY.pOBHe RJrn npor:oprtHOHaJIDHbl0 'itaMep!:i kl T .;n:. ObeM 

;n:aHHb!X c 8TKX ycTBHOBOK. B IJ,HqJpOBOit qiopMe • nepe,Ttal!a ltl H8ROilJI9-

HH8 me Ha 3BM nosBOJmeT o6pa6airuBaT:r:. 8TH ammepHMeHTaJIDHblB 

;n;amrae H no.nyqwr:r:. KoHetnrn:e pesyJ1:r:.TaTu ~Kcnep1~1eHTaJ1:r:.HhlX HcCJie-

;n;onaHHi! •. 

Cos;n;aRHe cneK'l'pOMeTpOB nOJIHoro norJiom~Hrui: Ha ocHoBe 60JII>-

mHX Iq>HCTaJLIIOB Ala 'j(°re.) H ~~en) ~ perPICT:paLµrn: Pl H3Mepe1rn.f! 

eHeprlllltI 8JIBKTPOHOB ltI rBMIVla ~~aHTOB. B IDH:pOltO:ia sHepreTll'I8CI{0< 

o6JIBCT!tI TaIOKe .HBJil16TC.f! aRTyaJI:r:.HOil npo6~eMoil, pemeHHe ROTCpOM 

Tpe6yeT cne:u,HaJ.lbHHX McCJie;n;onaHHfi c u~:r:.ro y'IeTa oco6eHHOcTeli · 

ltICilOJI1>3Y0MblX KJlHCTBJIJIOB Pl cvcTaBa annapaTypbl KOHh1J0~HOil ycTa-

HOBKl'I. 
COCTO.f!HR0 ltICCJI§lIY0MOro BOnpoca H ueJIM pa60Tbl. B SKCnepKMeH~ 

TaJll>HOM OTHOmeHirn HCCJ!e;n;OBBHPIS 8TltIX. npou.eccoB CEO:U:1'ITC.fI K HSMe­

peHIDO onpe;n;eJ!eHHoro Ha6opa Ha6.11PJ,D;ael'v'll:ilx Be~H11IDI ,IµIE Ka};,n:oro· sa­

pg.n;oBqro KBHaJ.lB. B 8TOT Ha6op HBPHm' c ;n;11J@epeH:u,Ha~1rnMH ce'le­

HMMPI elr/c1Jt pea~H c H0IlOJJRPll30B8HHHMl'l H8'1BJ!J:.HbliV!M '18CT~BMT4 
BXO~T pa3.7Ilf1!Hli8 TIOJ".1.F.J.lH3~HOHHbi6 Ha6JIJO.n;aeMr~e l>BJIF!'!Mml. xapaKT€­

p11I3yioo!HS npotteCCbl c Bbl,l'(0JI8HHHMl~ nanpaBJ!eHJf...F!MH CIDIHOB HBliaJ!.bHliX 

HJIH KOHS'iHblX 'lBCTMIJ;. K npOCThlM TIO.Jmp!ii30B8HHb!M Ha6mo.n;aeMbllll OTHO­

C.!l:TC.fI. acm.1MeTpIDI cetieHruI Ha TI0.1liq)H30Ba.'lHliX {jlOTOHaX - i; .• no­

.ll.f!PH3BI.tru! HYitlIOHa OT;n;atIH - ;:> H ac:aMMeTp.ID! ceqeHH.!l: HB no~·~ 

30BBHHblX HYRJIOHBX - "T"° , 
K HBlia.JlY H0lllHX HCCJ!e'AOB0HID1: Ha1ii60Jiee TIOJlHSH m-r~opMBIJ,HH no 

\TJOTOpOJltl1:8HlilO HettTpaJ!l>HhlX nce~OCKBJIBPHhlX M830HOB ll 06J1aCT"1 Ill Iii 

rJ peaOHBHCOB HaKOIIJ!eHa no ;n;HqxpepeHu,HaJIDH&IM ce1 18H11IRM. KOTOpble 

!ii3MepeHH c 60Jil>lllOM TO'l!HOCT:b!O H II lllH:pOKOM mrTep!!a.ne yrJJOB YI 

eHeprHil. 0,nHaF.O omyD1aeTC.F. HeXBaTF.8 KH~OpMalJ,PlH no TIOJIJij)M3aIJ;HOH-
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ImM .. Ha6JmutaeMHM BeJlll1UIHBM 2 , P , T . 
/ COS;D;81Ule Ha EpeBaHCROM CBHxpOT:pOHe C 8Hepr11eii 5 raB mm:el­

BO-II01IlipH30BaHHOro MOHOxpOMa'l'JAecxoro Izy1m8 iPOTOHOB II03BOJIMO 

IlpOBeCTB ps.It SKCII0plDll8HTOB no JISMepeHl!l!l acllMMeTpJDI ceqeHHJi ~0-

Top~eHHJi 71" - MeSOHOB Ha Bo;u;opo;u;e. 

OcHOBHSS IleJil> R8C'l'osmtel pa60TH S8IUIJ01180TCH B CJI8,ztYllllleM: 

( I. Paspa60TKa H cos.ttaHBe cneKT:pOMeTpoB n01IHoro norJmneeHa 

ea OCHO:Be Iq>JIC'l'aJIJIOB Jl4Jfle) ll C.A~(1e) ;n;Jm perJICTP8ItlDI B 113-

MepeHHJi SHeprllH raMMa-KBaHTOB H 9JI9K'.rpOHOB BHCOKJIIX aHeprld:. 

2. HcCJie;u;o:eaue aMl1'.DTy.ltHHX H :apeMeHB!iX xapaxTep11cTm< KP•­
CT8JJJIOB lvo'Jfn) • Cs~ (n) B 111J1poxo:1.t aeepreTJ1t1ecKoii o6JiaCTH 

(Fi=20-35UOMsB). 

;-;$. C03,ll8HB8 SKCnep.DreHTEIJUtHHX yCTSHOBOR ,It.1IH HCCJI8,D;OB8HJ!H 

8CJIMM8TpJIJI ceqeH:m peaRUD Q f _., P 7r O C nwmpHSOBaHHliMI!! <Jio-
TOR8Mlll B oCSJlacTK 8H8pr:1111I <lJOTOHOB B JI.c. E,=(0,7 + I,3) raH H 

yr.1o:a BWieTa 7r" -Me30HOB 40°-65° B c.u.M. 

4. IlanyqeRBJI ~ II01IlipJlSOBaBHHX ~OTOHOB ,JtJIH axcnepBM8H'l'OB 

lO ~OTopOZ,lleHJlll JI BSMepeHBll CT8II8HH ero nOJIRpHSSI:OllJI. 

5. IlOJJYJ!e&o axcnepllMeH'l'aJ!l>HHX .ztammx o BeJIH1D1He acBMMeTpo 

ceqeDJI ~ eaJQXD j p ..._, p'IT0 
B o6JI&CTB yrJioB BHJieTa ;,"-Maso­

(HOB 40°-65° B c.u.111. II &Hepro Er (O,'l + I,3) raB • 

6. llpo:ae;u;eue CpaBHeHd nOJiyllemmx aKcnepBMeHTa.m.Ho aeepre­

TnecKJllX JI yrJIOBHX SaBBCBMOCTel ]3SJIBqllJIH 8CJIMM8TpHJI c Ilp8JJ;CK8-

38HJUllG paSJDAJllilx T9DpeTJI118CKllX 8Ha.lll!30B. 

Hamag ROBllSH8 paQO'l'll. llOJiylleH JIY"lOI< IIOJIJlPH30Bammx KBSSH­

MOBOxpOMa'l'IAICKJIX posoB M.fl aKCIIep&enoB :rro iP<>Top~eHJID 11 

BSMepe11a cTenem. ero nomrplls81UJ•· Paspa60'1'DH • cos;u;aBH cneKT­

pOMffPH IIOJIHorO norJIOlll8HJm HI OCHOBe OOJII.lllKX Iq>JICTaJIJIOB /"{0,'){Te) 
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B C:,':J(TG) , OT8"18CTBenoro upo113B~cna, ,lt.IJI. perBcTPSIUDI 

• BSMeptHHff 9HtprBB SJitR'fPOBOB • raMMa RB&BTOB BHCORJIX a&eprJll~ 

Bnep:ew:e ·6HJIB zcCJie.u;oB&UUi xx aMDJir.rY,IU!lilt • :speMe:ElHe xapaKTtpac­

TJJKK B mapoKol 9Hlpre'l'B'19CKol o6JUlCU (OT 20 MaB .u;o 3500 MaB). 

HOBBSHS 8'1'01 pa60'1'K He BC~epm.zBSt'l'C.S: •cno.ia.SOBIHH8M ,ll;llHBHX cne~­

TpOWl'fPOB To.n:ito ll axcnepJIMeBTax no C)o'ropOJrJXtHm>. B np~ecce 
BYIIOJIBIHJIS 8TOI pa60'l'lil UOK881U18 BOSMOSHOCTD •cno.nsO:eaJtJIS cneK~ 

orpOMeorpoB no.uoro nornanemm Ha oc•olle xp•CTWOB !VaJfre} 11 ( 

W."J(Te) B pas.mmu.IX 8RCD9pllM8BTBX. ' 

BntpBlit 6HJIJI D011Y1191H 9KCUep11M8BT&J.11tRY8 ,ll;8HBH8 no aC:IMMeT­

pn C8'118Bl!J! pe8lttt'D d~pu0 c nomq>B30:B8H&Mll {joTOll&D B o6J!aCTZ 

III 11 r:J pesoBDCOB .ItJIH yr.10B BHJ!tTa ?r0
- MeaoHa :s c'.~';11. 40°, 

500, 600 JI 650. 

Harmaa • np!RT!1!8CK@g 3B811BMOCU pa6m. IlpaKTB~8Clt8SI saa ... I 

1UIMOCTt. cos.u;mmoro JIY1IRll no.mq>BSOBOHHX RBSSJ!MOROxpODTlrNICltBX 

4JOTOKOB {I, 21 COCTOJIT' B 11:a~THOCTK, B BCDOJia30BUD ero A1lSI 

npOJlelt8HJIS SKCUlpDleK'rOB no JISMepeBIIll nOJUI:pXS~OBmlX •a~a-

8161X Be.JinJIB B pealtllll2X po~tHI.f.I. 

Cos,namme cneKorpOMIT];ll nOJllloro norJiomemm :s:a oc•oBe <Som.­

ox KP•CTIJIJIOB Nr/Jtre) JJ Cli'J(Te) [ 3-6 J zcno.m.soBaJDICJ. ~ per11c ... 
. 0 

TP8IXJD raMM& ICB@]ITOB OT pacna.tta 7i - M930H8 B 8KCII9pJD41RT8X no 

msuepemm Bt.nrDlllli ac11MMeTpD ce11eus: pea:ia:tD 1 p .:. p1i0 
,ItJIH ( ••. 

J!OB BW18T8 rr<D- M830Jl8 B c.11.M. I0°-G5° B o6.HC'l'B III B J.Y pe .. 

30H8BCOB [7-9] ' nomipzsau,u npOT0118 OT,ll;SQ B peamvm d'f~pfi0 

up11 YI'Jle mlJitTa 11°- MesoHa 60° B c.11.11. [IO J , a nae .ItJIH pe­

r11corpaqn JI 11sMepeoa asepro raMMa RBaHT~ TopMosHoro BSJIY'le­

Rllff B aitcnepJJMeKTe no 11syiieHDJ BSaDIO.ztelCTMSI 8JI9lt'fPOHOJ5 BHCO­

:ux aHeprd c Iq>J!CT8JJJIJ1'!8CROI MJllll8!Gll L rr] . 
6 

( 

l 

IIWIY"'leBmle .n:umi:e o ac11MMHPD ceqeBJ:ll woor~eRllff 9f> _,.e-

30BOB IlOJJ.HpDOB8HHHMJI <f>OTOHSIOI [I2-I4J COC'1'8B1UJllT B llSCTosmtet 

BPeMS,oCRoBHol o&!.eM &RcnepBMeBTaJJHol eq,OJ;ll&IlD B o6JlacTH 

III B IY pesoH8!1COB. 

HoBRe a!tonepBMeH'l'aGBHe .1t&m1e MOryT 6a'f:a •cno.neoBami: B 

fPeBW9HOJior~ecux ua.osax <f>OTopcm,n:e:ua 'ii(.; - MeSOHOB. Olm, B 

118C'l'BOC'l'B, 61UlJI •CJIOJIJeSO:eamI B. IR8.USI peuqu 'df°3'f'0 npoBe,u;ea ... 

HOM B ~H .bRaypmr H.r. I ,n:p. 

Paspa60'1'aH11as sxcnepnutHTBJll.JUUI Me'l'o.itma onpe.n:eJieDS: BeJIH­

umr @CIDOl8'fPD C91181!l'll'JI pop0ll',D;8H.1Ui 'If°- Mf!SOROB MOJH'l' 6HT:L 

llpBM9JleH8 B B ,!ij)JI'U DO,ll;o6JmX •3Mtp8HJ!RX. 

Alrpo6@IJ!A: pa6()'l'Ji • nyqmaup. OoHOBJILle MaT8pB8JIH .n:•ccepH-· 

~ ony6.mmoBaBH.B I4 Hay'IBHX pa60'l'ax, npe,n:cT&BJIHJIBc:a • .itoua­

,ll;HB&DCJa Ha 

0

MllQ1'lll!pO,D;HOI ROR<f>epe~ no ~BK9 BSCOKJIX SBeprd 

(T6DJIICJ:, I9?6 r.), Kl\.Mu;uyHapo,ItROll B&JI&'l'OHCJtOM CJlllltOSIJ,yle JIO 

nOCJ!e.ztHP .:ztOCTDeJIJUDI B <J>nne mrco:ux sHeprd, a 'fmate Ha • ..,. 

ro.u;mix Ceccma:: OT.JteJI9HU ~epHol lfmsJmB AH CCCP. 

CTW'lt'.r'.fP! • odJ,tm nccewaµp. .U..ccep-r&QU cocTon n BBe­

.n:eus:, Tpex r.mrn, S8Mll':leBK!I lll ·npBJioaeRllS. C~eplltft I2I CTpmm.;. 

ey MalllJIBODBCJ:oro HKCTa,· 35 p•cYBKo.B, ? Ta6.laut H CimOOK iwr•­
pyeuol Jll!Tepa'l'Ylll P II8 X8BM8BOBaBUX. 

( Ccm!lm1fl!'8 pa6oTH. B BBe,Jtl!lllJDI xpa'l'lto •SJI~8BO COBpelll!IHBoe 

} ___ ~ 

";QC'!'omlll8 •cCJle;ztGB8Bd UO <f>o'.ropOJgttBD> UC~OClWmpma M880ROB 
., ' 

H l!yMOll8X B pt80B8BCHOI o6Jl&C'l'J: &Bepr:d. llp11Be;Jtelril paSJDmlile 

TJIDW <f>eKOM8HOJIOI'IA9CRU 8J18J.IJl30B 8R<mepJIM8R'l'amtHHJC ,lt8JIJWX • o6-

30p Sl'tCDep&eH8JD>DIX pa60T no E!MepeHD> aCBMMM'pD CA91IJIJI 
0 

pe~ d f-... f 'ir c ncwipBSDBSHBHD WOTOHawr. 
llOKasHBae'l'c.s: 8K'l'YUH:OC'5 npoBe,u;eus: sRcnep&eHTUlaBYX n-

-?· 
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Mepead IIOJIJ!pBS~OBBHX Ha6Jllllt8eMl.tX BemAD B P•lltillJJIX qio­

TopOJ!QtEIHH He:ITpaJIJ.Bwx nceJattOClt&JlHPBHX MtSOHOB B o6JIBC'l'K III • 

IY pesOHaHCOB. 

n nepBOI rJia:ee. OnJICH:BatTCR cos.n;lllllle cneRTPOMeTPOB IIOJlHOl'O 

norJIODleH.u Ba ocno:ee oom.llDIX Iq>IC'1'8JlllOB /VQ "J fr!) • ls~ (7e}, 
0'1'9118CT:BeJIH01'1> npOJISBO.U:CTBa, ltJU! per•~ • J:SMepeHIDI 9Hep­

ro rmona KB8HTOB • SJieRTPOHOB BHCOU.X 9lleprml. Onle118IO'l'CSI IX 

npeJIMyllleC'l'B8 • H8,ItOC'l'8TRJI r~o cp&BH8BD> c ,lij)yl'llMJI CD91t'l'POllleTpa- ( 

MI IIOJ1B01'0 norJIOllleHBR:. IlplT.i3QltJlTCSI peaynTaTW: DCJle,ItOB8Hd aM­

IIJIB'l'Y.JtHWX • BplMellmlX xapaKTepIC..'TD: Cllelt'l'POM8'1'pOB Ha OCHOBe 

paSJDm!HX RP•CT&JIJIOB /WJ.'J(Tl) • Cs ':J(Te) :e lllll.PORo:I: saepre'l'II-

11ecxol o6JrecTJ1 (oT 20 MsB .n;o 3500 MsB) rra R&J1116po:eo11HLtx urmax 

8.lleJ.tTPOHO:B [ 3' 4 J . Tax lt8K HCCJie,JzyeMLte Iq>ICTaJIJIH ;y, j tre) • 
C.s J (Te.) "~e.JtJiemme", T. e. HMell'l' :epe11VI B1itc:eneuo: ;::, 250 •c, 

TO DP• OOl!MeCTRol pa60'l'e 1IX Q .n;eTeR'l'OpaMJ: Ha OCROBe IJJ[QOTF!eC­

KorO CJlEl'l'JIJWI'l'Opa BOSRJJlt&D'l' onpe.n;uemme TPY.ltHOCTJI, CBHS~e 

c yxo.n;oM BeJDAJIBH cpe.zt11el sa.n;epllKll CO::BII8,Jt8TeJII>HOl'O CE'Ha.Jla OT 

8'l'JIX .n;eTeR'l'opo:e B S8BJICJIMOCTJ'4' OT 8Heprmt perJIC'l'pllpYeNEX ~aCTJIIl~ 

IlpHBe,IteHO OlIKCaJUll HeKO'l'OpilX MITO.U:OB IIOSB01lllJJlllHX YJlY"DllJl'l'• Bpe­

MeBJloe paspemeu:e Jicnam.sye1v11:x ycTaJl.o:eoK.£4,6,II] • 

IloKasaHa BOSMOZllOC'.l'I. J:CIIOJlltSOBEIHKSI cneK'l'pOMe'l'pa DQ.1.[HOro nor~ 

JIOlllenmt H oc11o:ee I1Pf!Moyrom.aoro RP•cTMJia Nl\ ::J (Te) , pasMepa.( •. 

MJ[ I30xI3UX30U ~ .ztmJ pel'l'IC'l'paIUUf • DMepeau aaepr:u raMMa 

KB&HTOB TopMOSHOl'O HSJJY'l!eHJIJi B sxcnepBMeH'l'ax DO B3~8HHJ) :esaz­
MQD;eicTBIUI aJ[9R'l'pOHOB BHCOKIX SHeprJli!: c MOKOiq>JICTaJ.IJD'Aecxol Mll­

meHD 11 ero npeJDl4YlllecT:ea, no cpa:eHeHllll, c paHHee npoeWieMol 

MeTo.n;JIKoi c 1:cnOJ1aso:eaHaeM napHoro MaI'BH'l'Horo cneKTpOMe'l'pa [I~. 
IlpKBe.n;eHH pesy.m:.Ta'l'H pacqeTa ocaoBHHX napaueTpOll cnelt'l'PO-

8 
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MITPOll UOJlllOI'O DOl'JIOllleHU l 8HepreTJRICROe paspemeBD. * 
cf>elt'l'UHOC'l'lt perHCTpattD JI T.)t.) l! SaBHCJDIOCT.H OT 'l'JIII8 perJlc'l'p• ... 

pyeuol '18C'l'Hq& laJIIR'l'pOH KJIJI cllOTOH) JI HeprD, upOBl,ltlHBOl'O no 

MeTo.n;y MOBTe-Kap.np JI cpllBJllHJll IX c 8ltCII&pDIHTa&BHMJ!I pesyJI:Et­

'1'8'1'8MJI. 

Bo :nopol rp:se. omrceae'l'cs cos.n;amre 1IJ1iK8 maJ1MORoxpoua-

T~ecma: WO'fo&o:e c BSUJIJIO nepn•JUtDYJUIPBIOOI Btlt'lopao IIOJI.llPK­

Hlglll, •cnom.sya Ml'l'OJt KOrepellTBOl'O Top1108HOl'O B8JJY'llRIUI 8.llelt­

TpOHOB c 8HtpI'Jl91 -l,6 1'8.B Ba lq)JIC'l'UJl8 &1Dlll8a [ 2] ' a 'l'atale 81t+ 

JDepJIDHT&m.HOe DlllplDI C'HDIHH ero mmebol IIO.mlpJISIJUDI f I]. 
IlpJIBo.n;BTCR Q1IlfC8BJl9 ROMUJl9KC8 8ECII8pllM8B'f&.11HHX.JC'1'aROBOlt, 

008,J!ammx ltJIJI DMepnm acBJaleirpo cnemra P•matD WO'fopOJgte­

lllm rri~ - uesona DOJIJ!plr!SOB8BBRMll (f)OToHmm[ 7-IciI. Tait Kalt JtJIJI 

Jltlt&HT~~· ,I03YX'l8CTFmol pea'KQJl]I iP .. pn° dWia BCDOU.BOB8R8 

cpamtll'l'eJII.110 npoc'l'M .MeTO,IUIIt8, 9CllOB8JDlllS: RB perHC'l'1>8JlD npO'l'O­

rra OT)tS'IJI B COBIIl,'ll;lllD c paCDa,JtJllal I'aMMa KBS!!'l'Elll O'l' Y°- MISOHl!l; 

TO BCe YC'l'U:OBRJI COCTQllJDI'. JIB 1!Bf%. m:n. IlpO'l'OHROe IlJ.(9'110 CJJYD­
JIO ltJIJI perm:c'l'p8ItD JI BHJteJieHJDI upOTORa OT.1UNI c oupue.11enoi 

asepr•el B COOTODO HS npoCSenoro Cllfllt'l'poueTp8, 6Jloxa BOKpOBJiX 

UH nponopltllOR&&BHX DMep JI aa<Sopa IIOl'JIO'l'll'l'Uel. }I,1ISI O'l',ltU&DfI 
r...:! 

npO'l'OHOB OT Cony'l'C'l'ByllllHX /I MISOHOB JICDCUJllBOB8.1IJICJ. .~l'l"IJl'D 

olE/olt 
lIHoBBoe IJJie110 CJIYJamO JPrJI perJ1c~ ~cmOB QT pacn1.1ta .· 

0 . . . . . . . .. . • .. ·: . · .. ·:· .: .. :.· '· · ... ; :· .. ·.; .; 

r;r - .M8SOH8 • npe.1!;9TaBU.1IO Jl8 Ced$!; P.~01'0 TllJia .criel(TI)OMe~ . 

·.·•.r~t"c~S':E!:tt~>······· 
i10»$x ;·~.mo~: 'R8CTPOl19.{a~~lit:P1'M~~~6l':O·()d~~~~:n1'~ .... 

·.·.,,. 
:_·.:.::·:_>:.· 

.· 
: .. . ·· ·. ·.· 
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BepU np&BJIJ.DdlOC'l'B O'l'CSOpa llB'HPBUa 8H9prd B8118Amct po­
BOB YC'l'aHO:amol • nepexo.tta It Ra6opy C'l'aTJICTJlltll. ~ ~emur qioBO­

mlX up~eccOB, H&ps;ltY c OCHOBHHMJI BSMepemrsmm, upOBOJtlrJDICJ. B 

DMepeHllfl c Bapyme&Hol ltllll9Mll'l'JIROI, a TaltU c nycTol IOlll!em.J>. 

B pesyJm'l'BTe n.l)OBe.itemmx sRcnepJJMeH'l'OB no eupemm aCDIM8Tr 

po 08'It'JBJDI ~opo.lQ.teRJm rt°- 14980HOB onpeJt8JUiDC:io BHXQltR ~ • 

Gl1 ~JUI 7t° - MISOHB. pOBBMJI c BIKTopoll no.mpxaauo uep-( 
UIHJXDYJUIP&M JI DapaJIJieJD>!IHll DJIOCitOCT• peaRQD. 

IlpJ! STOM 8CJD1Mt'i'PD OD.pl,JteJISJI8CJ. IIO !J1opJqJie 
~ I G:1. - G""u 

..;.. 4=~ ~ + c;, 
r.u:e I}- s«ienla.u no.mpBs~ WO'l'GBRoro IJY'IK&, ·OJt&8ltO-

BM ~ o6nx op•eeail,d Belt'l'op& nomq>BS~B 11 ycpe.u:seHHas no 
oCSJiacTJI saepro WOTOHOB "OXBa'ftlBae11ol" sRcnep&ell'l'SJIHol ye'l'a­

ammd. 
IlOQ'11eHa 8Jlepl'eTl!A8CKU • yrJIOBBJI BaBJICJlllOCTlii aCJIMlleTpBll 

cnesu pealf;qD iO'l'opmrJteRJIIJI ?i0
- 11esoHS JtJlH yr.110» BHJieifa w!11e­

son 40o-65o B c.:Q.111. { !2-I{l. TaR RllK AU.II yr.la POllrJtlllD u"- Me, 

3088 65° B c.:Q.M. 8RCDIPBMIB'l'a.&BHe .u:amme OXB&TBB&D oCSJiac'D 

yrJIOB po.lQ.tlRJm 'ii" - Me80D !._C.:Q.11. pmmJI> e;v = ± 40 O'l'BO­

CfttJGllO cpe.JtBero snneos 6/rr , TO ~ d011te C'lpGrero ~ 
••BU 8RCttepJlll9BT&11Jtl1YX • 'flOpeTIAtCKJIX 8R8'118Bd :eeml'IJlllH acJllll-( '· 
,.eTPU CT8'1'BC'l'JIK&' R8llDI <Sun pal(SaTa B8 TP• 'IUIC'l'B: Ma yrJIOB 

'= 62,G±I,3°, 65,2±1,3° • 67,a±r,3°. _ 
IloJiyqemme .U:llBJIHe cpUBD&DCJ. c upe,llCRllSIBDllB c»tBOMeB0.110l'F' 

qecm uammo:e lle'!K8.1IP-Bcmtepa, h.uepa. • .;itp. , .!s&aypm 11 ~· 

!Pesy~ani: Hop8'l'necux upac:asanl dlUDl ycpe.ztHeBll ~o·aaepre­
!fntcRol OCS.UCTH, COO'J!Be'l'CTBJ'Dllel T01DIOCTB onpe.u;e.nesu 8Repl'Jlll 

IJepBIAHOl'O pORa JI IIO yrJl$BOJl1 _ODl8'rJ'.u.ff RSJutOl'O &Kciiep:maeBT&, 

IO. 

, 

r 

Hacs.m:utae'l'Cli y.u;oBJIM13opHTeJDOBoe corJiacze B811111X pesynTaTo:e 

c upe,11;Clt888JIDMJ[ MY'J!I>TBII01lliiBlilX 8H&Jill80B \T?eJJJiepa • .Ta>· • As&ay­

JPSH H .Ta>• 
B npu91em.OmlCJi1BaHcs npoite.ItYpa pac11eT& SJI8R'i'PORBo-q1c>-

TORBHX JIDHel no MeTQitY MOH'l'e-Kap.10. 

SaKJI!JqeHl'.e. B HaCTOIDllel paooore :BilIIOJJHeHo aitcnepBMeHT&1IiHOe 

(~CCJ11,11;9BaD.e np~eC()OB ct>OTopOllr,lteDSI 'it' - MeSOHOB DOJJHpBSO:eaHBH­

MJI iO'l'DHiMlll :e o<SJ!acu III • IY pesOR&Rco:e, nOJ111!emi .u:amme uo 

SClllMMe'i'PD cneau peaBI(D aP ... p'il 0 

OcHo:mme pesyJllii'l'8'1'11 HaCTQSDlel paOO'l'lil 8aKJDN81l'l'CSI B CJieJtYJ>-

~·11.: 

I. Paspa60'ml :11 cos,1UUD1e nneK'fPOMeTpo:e no.moro norJIOllleHWI 

~· OCHOBe 1CpJICTBJl110B N-'J(1e) • c~::itre.) t OT81!8CTB8BHOro upo-
1 
illSBOJtC'l'Ba, MB p9I'BCTPBUllH B H3MepeBIUI &Repru r&MMa KBSBTOB B 

;8J[8ltTpOHOB m.tCOKJIX sHeprJdl. 
2. JdCCJ!eJlOYHBJI 8MIIJDJTYJOIHX • :epeMeBHHX xap8K'l'epllCTJllt K.PBC­

TaJIJlOB N.'J(Tt.). c~'J(Tt.) B DIBPOKOI 8HtpreTJA8CKol oCSJiacTJI CE = 
20 - 3500 MsB). 

3. Cos.u;uu r0.ttoc1toII1AeCRol CllCTeMH cqeT'!BROB no.moro nor-
1'£0llleus Ba ocsOBe xp•cTUJIOB No.'J(Te) • 

( 4. IIcuiyqeHD IIY'Ut8 nomipno:eammx cjo'IOHOB JrJlH a1tcnep!D48H'l'OB 

po popmgi;eJDlll • 0111pe111m cTeneHJJ ero DOJJJ!P•s~. 

5. C08,Jl8HJJll 8KCII8pJIM8H'l'&1JMIUX yc'l'aBOBOlt ~ llSMepeUS ac&-
. . .... o 

•TPD Ce'll8RJlll peDllo ~P .. P" c Jlcwq>Jl80B8HHIDllJI WOTOBaMJI B oCS-

llUlCTJI &Reprd pOBOB B Jl.C.. Ei-= (0,7-1,38 ) raB II ,ItJiail880H8 
n* o . 

fl'JIOB ~dT = ( 40 - 65 )O B C.:Q.M. . 

6. IlOJJ3"1eBD 8KCDepJIMe:rr:a.1Iima: pesyJIH&TOB 0 BIJDl1iJIH8 ac~ . ,. . 
t-TPn ce'leRJlll peama ~p~pn-0 

8 1111Tep:eu:e yrJio:e_~g=<40-65> 0 

II 
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B C.D;.M. B &Heprd Er= (0, ?-I,38) l'sB. H cpaBHeHJUJ: 9R­

cnep!D18BT8.1JltHHX .J1:8Bl!llilX c pesyJIJtT8TSMll 'l'8op8TKll8CltllX 8118JDllSOB •. 
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OcHOBHoe co.11:epzmme ;it11ccepTaun onyOJDmoBaBo .B CJie.Jl:YDllJIX 

paOo'l'ax. 

I. ABEiKllB P.O., APJ48I'awnt A.A., ApyT!lH.fIH JI.r., BaPT8U8TJDI 

r.A., Hc~apsm A.r., MIIpsos P.M., 3Jr6arum !'.M. kiBMepe­

ne UOJISiPJrS~ cpo'l'oJmoro IIy1Dt8 epe:eaHc:Koro s.neRTPOHHoro 

YCKOpJr'l'MH.- HSB. AH !pM. CCP, ibas:ma, !9?4, T.9,c.252-

255 

2. ABarum P.O., AI*8I'awm A.A., ApyT!lH.fIH JI.I'., BapTaneirsm 

r.A., MxpsOJm P.M., CaPKJICHH P.U., TapOllH C.ll., 3JI6altflH 

r.M.- llOJ1Y1i9FI.e cpoTOHHWX nyintOB CO Bl38HMHO nepneH,IUIRyJIJJ:p­

HHMJI B8RTopaMll UOJISiPHS~ o,IUD!&KOBOI JIHT8HClilBFIOCTH H C 

o.n;BBaKOBOI cTenem.1> nOJUip11s~.- HsB. AH Ap• CC;'P;~sna; 

19?5, T.10, C. 6!-6::1. 

3. AB8MH P.O •• !BeTHCJDI A.3., Baxmeivm P.A., Bap'l'aneT.m! 

r.A., I'mul;osm c.r., Taposm c.n., Xypmy.ltflH Jl.C., 3.n6awm 

r.M., MlllpSOHFI P.M. 3HepreTJi11!8CKOe paapemeHJre CllllH'l':l1JJI.ff-. 

~oeoro c'lenna ua ocBoBe 60Jll>moro xpxcTaJIJia Na ~ tre )~ -
Il'1'3, 1976, I I, c. 46-4?. 

4. AB8IUIH P.O., !Beuce A.3., Baxmexum P.A., BapTane'l'.IUI r. 
A •• ~OSH c.r •• )laHarymm G.U •• KocaKOB H.X •• MKpsosm 

P.M., Oraaec.im A.A., Ile'l'pOCJDI JK.B., CapucJIH P.U., Tapo­

mr c.11., 3JI68KSDI r.M. HcCJie,IXOBaHRtt SMllJlllTY,ItlmX }I Bp8M8H­

BWX xapaKTepJrCTKK cneR'l'pOMeTpa nOJJHoro nor.nOD1eH11H H& oe­
HOBe RpJrCTaJIJI8 M J (rt) . - EpeBau' !97? t IlpenpBBT mK-
22;j( !5), !4 ·a. 

b. ABmcsm P.u., ABeTJIC.fIH A.3., BapTane'l'HH r.A., .I(aHary.nHH 
c.c •• EraHOB B.C •• KocaKOB H.X •• Mapyrurn r. o .• MllpSOJ'DI 

P.M., Orasecsm A.A., IleTpOC.i!H !.B., taposm c.rr., 3JI6aKmI 
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r .M, AmiapaTYPa ,ItJ.m per•c'l'p8IX.. 8.119RTpOHOB • raMMS-RB8HT033 

(!PSI'aK) HI OCKOBe KP•CTaJIJIOB /Va,flt) .- kisB. AH !pM CCP 

ibnma, l97'd, '1'.14, c.b0-53. 

6.,lT.aHacyJIRH c.c., S.116aiam r.M., A.1J;Jllll9ll D.H., I\n>KOB A.A. 
Hcno.nso:eaa.e 6a&mu KP•CT&7L7lo:e Na'Jtfl) • ~J(Te.) .ItJ!$i 

•sMepeH:ms 8Hlpr.. 8JI&KTPOBOB :e lllJIPOKOI 8HeprtTFl9CKol: o6-

. JI8C'l'K. - Epe:eaH, 1983, Ilpenp&'l' Em.H-GGO(IOJ, 14 c. ( 

7.ABaIUm P.O., A:eaxrm 8.0., A:e1T•cm1 A.o., AKono:e H.3., .l:i .~· 
meusm P.A., IlmJtomr c.r., .IlaHII'Y.mm c.c., KocaKoB H.X., 

MapsoSB P.M., OraHecmt A.A., Or8BecmI M.A., TapOmf C.II., 
IleTpOCliH !.B., CapKJICflH P.u., Pymmum·r.B., 3.n:61rum r.M. 
,llByxu.lletJe:eaa yc'l'IBO:BKa ~ •cc.ne,no:eaUSi jpGTop~eH:ms If'• 

fo M8SOHOB IIOJ!BPKBOBaBHimll: clioTOHIMJ(,- EpeBaH' ' !976, IIpe­

npKHT mH-202("8), 23 c. 
8.ABarum P.O.' A:eaKSB 8.0., A:eeTKCSH A.3 •• .AKono:e H.3 ... Ap­

MaI'aHJUI A.A., r:m.itOJD1 c.r., .ztaHarymm c.c., Eruo:e B.c., 
KocaKOB H.X., MapYMU r.O., MllpBOSB P.M., Oreecsm A.A., 
OraHeCJm M.A., IleTpocmi: JB:.B., Pymawm r.B., CapKllCBH P.Il. 
cr.ropm1 E.M., Tapwm c.n., 3.n:6&RJm r.M. 8RcnepoeB'1'&111>BaJi 

JC'1'8110:BK8 ,JtlJJI •SMepeau pe•KJ:tD riiOTOpQJUteRJIJI Ba Bo.ztOpQJte 

• .fUtP&X.- EpeBIH, 1979, IlpenpllBT l!mH-341(66), II c. 

9.A:ealtml P.O •• A:ea:Mll 8.0.' A:etUOJDI A.8.' ARonoB H.3 •• At'· ... 
IUI'aHJDI A.A., rap.so il.A., rBH)tomt c.r., J{QaryJJJD{ c.c., 
hHoB B.c., RocaRoB H.x., Mapymm r.o., hpso.im P.M., 
OrueCJDI A.A., OraseCJ!H M.A., Il•TPO~H JB:.B., CapUCJ!ll P. 

u., crropo E.M., Tapom1 c.rr., ancsaiam r.M. 8RcupoeH­

Tuaau YCT8BOBI<8 ,JtlJJI •sMepeHJISI na.n.RpDailD npOTOllOB B 

peamxux rliOTopo~einm. - Ece:eae, 198! r. Ilpenpm !DH -

H 

( 

( 

506(49}, 20 c. 

IO.A:eaKIDI P.O.' A:eaxmI 8.0.' A:etHCSll A.8.' AraCSaCS.fDI R.m •• 

Abas.HB P .B. , ApecTllKICffil r .A. , ApyTmmt M.A., Acl'fPSH 

. P.!i-··· BapTJIKD M.B., rap•<Ss D.A., I'D,Jtosm c.r., Ermro:e 

B.C, Kop,JtOJICRd M.C., KocaKOB H.X., llapJMH r.o., Man­
BOCJm 8.M., Merpa6.& II.A., MllpsOJm P.M., Huac.im A.C., 

Oreec.sm A.A., Or&HecaH M.A., IleTPocsm 'Jll'..B. , IIpoxopeHRO 

H.II., Capmrcsm P.u .• CyKJlaCJUI D.3., Cr.eopa E.M., TopO­
CSH C.A. ,D!JlxJmpoB K.K., ait68MJI r .M. Yc'l'IJIOBRa .ItJ.M :niife- · .. 

peHJISI UOJJS!PDIJtSOBmlX napaMeTPOB B ~matlJlriiOTopOlr,IttHIH 
0 . . .. 

71 - MeBOJla. EpeBaH, 1983 , Ilpenpe'l' ~H-S23(I3), 19 c. 

II.A:eaIUm P.O., A:eeuCJm A,8., Alut&MH r.A., Arapowm A.B., 
ApM&I'aHJDI !.A., JlaHarymm c.c., TapMH c.n., 31ICSaKIDI r. 
M. t Cyuarum D.;S. HoDOJlloSO:saHJle <Som.ox IqmC'l'a&llOB M\){lt) 
.ItJ.M KSMepeHJISI cneKTpa TOpMQSHoro JISJly'l9HIH 9JI8KTPOBOB Bil~ 

coax seeprd • .l!.'peBaH, 1984, IlpenpJIHT F»H--714(29);.IO c. 

12.A:ea:MH P.O •• A:ellCSB 8.0.' A:eeT•CSDI A.8. t APMal:'awm A.A.' 

Altono:s H.3., EaDJtltQ P.A.~ BapTaneTaH r;A~, ,1.1.aHacyJUm 

c.c., HcxauaPJDI A.r., KocuoB H~X., MKpsomr P.M., Ora~ 

HICJIH A.A., OrlHtCJDI M.A., IIH'pOCJIH ll'..B. I .CapKllCaH P .U., 

Cr.eepim E.M~, TapMH C.ll" S.1168.KSH r .M. ff'sf.~ee•t ICD­

•TP•• B popOJQ:teBD '71°- Mesoea. B peso~alic~OI o6Jiacu.­

H.D;epaaa: ~m, 1977, T.26;, mm •. 5, c. I014-IOI7. 

13.A:ea:MH P.O., ABaMB 8.0., beT•CJDI A~3.~ A~8JIJDI A.A., 

AltOIIO:B H.3., BesBepxaJ'I A.II., Bap'l'aut!$1H r.A.~ rap•CSBH Kl. 

A., rmutomr c.r., JJ.aHaryJJJU[ c~c. ~ EraHo:s B.c., Hcxa~a­
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Ta)Jwm G.Il., 8JICS8K!ra r.M., MapyKRll r.O., HsMepeHHe acJllM-
r->O 

MeTpD ce'l:Jemm B WOTOpOJf,lteHx:a 11 - MesoHa }1)JJ! Yl'JIOB IIHO-

Ha B c.~··· 40° • 50° B :pe80B8HCHoit oCSJiaCTft.- iJ.Itep!iaa 

qmsHKa, 1979, T.29, BI:Zn.b, c. I2I2-I2I5. 

I4 • .Ailarom P.O., AlutUHH r.A., !BeTJICJm A.S., AraCSa6..1m K.lli., 
Arapowm A.B •• !pMaraH.fJH A.A •.• !pyTmaH JI.r .• BarJtlC&psm 

A.C.' BapT8II9'l'JIH r.A •• ,IlaHaryJUIH c .• c .. EraHOB B.C •• Ka-( ,' . 
paneTJm A.II., Mapy!tf.[H r.o •• Ma'l'eBOMH 8.M., MllpSORH P.M. 
OraHeCJm A.A., Ile'fPDC.ml JK.B., IIpo~eBKO lif.Il., CxTopsrn 
E.M., CapKJ1csm P.U., Tapo.RH C.II., 8.nCSaMH r.M., !Barum 

3.0., Or&Hec.aH M.A. HsMepeH:a:e aCJIMMe'fPKll ce1:JeH111R pe~ 
,._o · o aP .,,,,,p11 ,ItJIH YrJI.8 po~e~JJJI lll!!OHS 65 B c.n;.M. B peso-

HaHCJIOI oCSJiacT:e:.- MsB~ .AH ApM. l.'CP, q>Jfsna, !984, T.19, 

mm.I, c. b0-b3. 
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