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138 1J!YII 
Ha cx&Mhl pacna.aa Pr Ce BHJlHO, 'ITO y -ny'I:K c sueprHliMH 300, 1040 

H 8QQ K3!1 o!ip83YJOT IIpliMOI KllCK/lJl (puc. 1). 8 pa!iOTe/
2

/ STO IIOK838HO TllK)KQ MQTOJlOM 

y - y COBII8Jl9HHI. A!ITOphl STOI pa!iOTbi C'IKT!l!OT JlOK838HHbiM 1 'ITO nep&ltOJl 3QQ X9!1 -

THUll E3 K 'ITO 1IpKM9CH K H&My COCT8BnliiOT M9HbW9 20%, Ha-aa OTCYTCTBHll DpliMhllt nepe

XOJlO!I H IIO TeopeTH'I8CKBM coo6p1UK9HHKM OHH C'IHTaiOT1 "'TO HymHO DpHHliTb .llnll CIIHHOB 

'19Tblp9lt ypOBHel, Hll"'HHilll C OCHOBHOI'01 3Ha'leHHll Q+, 2+, 4+ H 7-. 

HaM npe,aCT8BHnOCb HHTOpeCHhiM DpHM9HHTb M9TOJl y - y yrnOBhilt KoppenliUHA .llnll 

1Ip0!18pKH STHlt coo!ip1UK8HHI, H 8 'lllCTHOCTH CDHHa yposHll 1840 KSB, 'ITO i5hiiiO !ibi IIOII83_; 

HbiM ,ana CHCT9M8THKH "18THo-'1:8THbilt l1Jl8p ( Dpe,asapHT91IbHOe C006WeHHe 06 STHX HCCne.ao

BaHHlllt1 CM~S/) • 

nocne o6ny'leHHll Er HnH Ta npo-

TOHaMH C aHeprHel 660 MaB. npHM9HliiiCll CJIHHTKIIIIllllHOHHhll! Y -cneKTPOM9Tp C081IBJl9HHlt1 
J-4/ . 

npucnoco!ineHHhii .ana naMepeuul yrnoahix KoppenHUHI • 06~eKT Tpy.aen .anH aToro po.aa 

. HaMepennll, so-nepahix, Ba-aa KOpOTKoro nepuo.aa nonypacna.aa (2,0 q), so-8TOphiX, ua-aa. 

Toro, 'ITO npa:MeBBnacb rppaKuBa npaaeo.aBMa, co.aepmawaH .apyrBe H30TOIIhi npaaeo.anMa, 
138 

KpOMe Pr t 11, B-Tp9TbBX1 Ha-aa !ionbWOI'O KOIIK"'9CTBa llHHHI'HIIBUHOHHbilt y -K8aHT081 

KOTOpbie IIpH!IOJlHIIIl K JIO)KKhiM a<tJ,PeKTaM 1Ipll ll3M9p91lllBlt IIOJl yrnoM 180°, Tpe6yiOillHM 

CII91lii:MbHOI'O y'leTa H yBenH'IHBiliOWHM H 6ea TOI'O 6onbWHe OWHISKH. 

Bhlnll npoae.aeuhi 'I&Tbipe ODhiTa. B H&KOTOphiX Ha Hllx IShiDa c.aenaua II08Topuaa O'IKCTKa 

OT Nd • HaMepeuHa npoao.allnHcb no.a yrnllMil 90 ; 135 , u 180° c o6ellx cTopou lleno.a-

BHmuoro C'19T'IHKa, OTKy.aa nony"'anHcb o6a Koa¢¢1lnHeHTa A 2 B A 4 • Coana.aeHHll c y -ny

'1/lMH 1040 K9B p9I'BCTpHp0881IHCb ua 128-KSHMbHOM 8H&nll3aTope, 'ITO D03BOIIKnO O.llHOBpe

MellHO IIODy"!STb ol5e KOppenllllHB ( C 800 H SOQ KS!I), a T8KJK9 BBOAHTb IIOIIpSBKY Ha KOMIITOHOB

CKHe pacnpe,aeneHHJI H nomilhie a<tJ<iJeKThi 1 yDOMBHyThiQ BbiWe ( .. pHC. 2,3,4) • Jlna H8KOIIII9HHJI 

nyqwel CTSTHCTilKJI B C8K3H C nepBOI Tpy.llHOCTbl0 1 yiiOMBHyTOI BbiWe, 8 T/l!C)KQ ,ang 60pb-

6f>i CO BTOpOl! i5biiiH IIpHHBThi cne.llyiOWBe M9pb1. t'f3M8p91lllll DpOBOJlBnll JlnK Ka)f{JlOI'O OIIbiTil 

8 T9"19HHe H9CKOnbKBlt nepHO.IlOB nonypacna.aa, IIO)li'OT08nBB .ana STOA Uenll IIO JlBa llCTO'IHB

KS, 8TOpOI H3 KOTOpbiX 6hin npBMepHo B TpH paaa CHnbHee. Ha Ka'm,aOM yrne C"!eT uaKonnBn

CSI' B Te'I&Hile 30 llnH 15 MHHyT, H yrnhi "!epe.aosanHcb 8 paauol nocne.aoaaTenbHOCTH. 

TpeTbH TpyJlHOCTb (eM, pllc.4) CBB38Ha C o6~BCH9HH9M DHK08 npH aHeprllBX 510 H 

1020 KSB1 IIOB81IHBWHXCH TOnbKO npH ll3Mep9HilHlt DO.Il yrnoM 180° H 38BHCKWHlt KBS,IlpaTH'IIlO 

OT HHT9HCilBHOCTil llCTO'IHHKa. nuK 610 KSB MO)KQT 6b1Tb KOnll'I9CT!I9HHO ( DO nopB.IlKy 

BenH'IHHhl) 06~HCHeH .llBYMK a<tJ<iJeKTaMH: 1) lla-38 6onbWOI'O C'leTa Clt9Mbi 6biCTpbiX COBJI8-

8 



I o 
J:laBRA npH uaMepeKIUIX non yrnoM 180 cnn&HO ysenH'lHBWOTC!I cnyqaAnhla coBnS.IlaHHII c 

'510 K9EI ( HS'IKHSOT urpSTb pOnb paapeuiaromae BpOMSI MOnneHHOA CXOMhl); 2) MO>KOT no

liBHTbCR cnyqalluoe HanO:>KOHKe nBYX KBSHTOB 510 K3B B KpHCTanna 1 KOTOpoe KSK p83 IIOIIil

naeT B HSWO OKHO ( 1040 K3B ), BTopoA MOXSHH3M MO>KOT oril>SICHHTb H IIOSIBnOHBe IIHK8 

'1020 xas, KoMIITOHoscxoe pacnpeneneuue no 3TOMy MexaHH3MY1 uymuoe nm1 xoppexnuu, 

non>KHO OTnK'ISTbCH OT Orihl'IHOrO H B03TOJ.«Y OltOHHBMOCb T90p9TH'I9CXB K IlpOB&pBnOCb 
22 

axcnepHMOHTan&uo ua Na 

nony'leHHble pe3yn&T8Thl DOKS38Hhl B T86nune 1, 3KCI18pHM8HTMbHble lt03cpcpH!IH8HThl 

'HcnpasneHhl ua xone'IHhle Tenecubla, yrnhl KpHCTannos, YxaaanHbla ownisKD (cpenneKBanpa

TP.'iHb!a) BKniO'ISIOT B C06H HO TOnhKO CTSTliCTK'I9CltKO OWH6KK, HO H I1pH6nH3KTOnbHhlO O!IOB

iJI: so3MOJKHbiX owu5oK OT sseneHHH nonpasox. B aToll >Ke Ta5nuue nnR cpasuenuu noxa-

3aHM TeopeTH'lecxue JtoacpcpuulleHTbl :z:tnH DpliHHToro xacxana 7-(E3) 4+(E2) 2+(E2) 0+ c 

'IKCThiMH nepexonaMZo Hen&aH ynusnBTbCll OTKnOHQHKSIM no 1,5 paaa oT' yxaaaHHbiX ycnos

HbiX OWH60K, na>Ke ecnH He npHHBMaTb BO BKIIMaBHO KMH'I)(O npliMOCOl! MynbTIIIIonbHOCTOA, 

TaK KSK O!IOHKa OWllflOK KOppOnlluHA MO>K9T flbiTb aaHU>KOHa0 KpOMe Taro, B T8KOA CTOBOHH 

ysenU'IUTb OWHfixy MoryT npHMOCH npyrHX H30TOIIOB, 

C TeopueA cpaBH8Hhl B03MO>KHbiO ua60phl CDUHOB II Myn&Tnnon&HOCTeA, BKnlO'IaR U TSKHE\ 

KOTOphlX no npyrUM COOfipameHJiliM llenb3B O>KHnaTb. npu 3TOM nnll CIIHH8 II 'IOTHOCTH 
' + + 

OCHOBHOrO COCTOliHHB U napsoro B03fly>KnOHHOro ypoBHSI DpliHRTbl 3Ha'IOHHH 0 II 2 COOTBOT-

CTB8HHO, a Tax>Ke npnHHTo, '<To nepexon 800 K9B THna E2, a neoexon 300 xas -'!'una M2 + 

+E3 (p83UOCTb CIIHHOB 2 una 3 ), Cpasueuue noKa3BHO B Ta6nzue 2, non B03MO>KHhlM 

napHaUTOM IIOHHM89TCH TaxoA, nnll ltOTOpOrO T90p9TU'I9CKHO 3Ha'leHHll BCOX A 2 U A 4 nnH 

OflOHX xacKanos OTKnOHRIOTCSI OT 9KCnepUM8UTMbHbiX M9HbW8 '18M Ha nonTOpbl OWH6KHt 

yKa3aUHbiO a TarinHUO 1 nnSI HOKOTOporo COOTHOWOHHSI CM9Cll J.«YllbTHIIPnbHOCTell; non, Hr 

B03MO>KHhlM - TSKOII., nnSI KOTOpOro IlpK BCOX COOTHOW9HJISIX CMOceA XOTR fihl OniiH H3 

ltOScpcpnnHOBTOB OTKIIOHliOTCll OT SJtcnepliM8BTa 6onbllle '!OM H8 3 3Ha'leBIISI nonyCTliMOil. 

OWJ16Itll ( Bill! H9MHOrO M9Hblll8 '18M B 3 paaa. 9CIIB &TO npOUCXOnHT C' nsyMSI KO&cpcpU!IBOU

T8MU onnospeMOUHO), COMHOHIIO 0503Ha'IOHO B OCTMbHhlX cny'laSIX, 

113 TOX BapuaHTOB, KOTOpble H8 HCKIIlO'IalOTCSI nacTOSilllUM 9KCII9pUM8HTOM ( Ofl03Ha'18lr 

HblX '18p83 + linK ? B TafinHue 2) t MO>KHO fihlliO 6bl OTflpOCJITb 11121112 3,4 H 7 KaK MMO"" 

B9poSITHhl8 IIO C006pa>KeHUliM OTCyTCTBHSI IlpRMOro nepexona na ypOBOH!o 800 lt9B, 11121 npen

CTSBn!leTCSI HBBOpOilTHhlM II3-38 TOrO, 'ITO B STOM cny'!ae sy>KHO 6blnO 6bl npUHliTb nnll 

, nepexona 1040 K9B 25% M3+75% E4, 'ITO TpynHO COBMOCTUTb C JtOpOTKKM Bp9M9H9M >KII3HH 

ypoBHll 1840 lt9Bo N22 B 11126 HCKnlO'IWOTCSI, eCnH I1pl1Hl1Tb0 'ITO nepexon 300 K3B TUna 

E3 ' /2/ 
+He rionbllle 20%M2 • 111210 HCitlliO'IHTb TaKHM npoCTbiM oripaaoM nenb3H 0 na>Ke ecnu 

npxHliT&, 'ITO 'Depexon 300 ltSB - Tllna E3. Ero MO>KHO cornacoBa:l'b c a~tcnepuMeHTOM, 

ecnH BpliHSITb, 'ITO nepexon 1040 K3B TUna Mlt4%E2 ( MMOBOpOliTHO - Elt4%M2), H 

Hen&as, ecnK on 'lHCTbiA M1 unH E1, wo naeT nnR ypoBHH 1840 xas 3+, 'lero Tpynno 
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O>KHnaT&, B aToM cny'lae sxcnepHMeHT naeT B03MO>KHbiA sapHaHT, ecnu npHMec& M2 B 

nepexone 300 KSB COCTaBnli9T He 601lbWO 3%, 'ITO TpynHO npliHSITb npu p83HOCTU CIIIIHOB 2. 

11 HaKOH8!1, npH CIIKH9 5- C ypOBHll 2140 KSB cnenOB81IO flhl O>KHnaTb ClillbHhlA E3 nepexon 

ua ypo:~~eHb 800 xss, 'lero ue ua5monaeTCll, 

0cTaOTCll sapHaHT N25: 7(3) 4(2) 2(2) 0, KOTOpbiA cornacyeTCSI C sxcnepHM9HTOMo 

npHM8Cb OKTynonJoHOrO H3ny'leHUll KO BTOPOMY nepexony 0!19HHBa9TCH 8 0,5 !_2% (ue 

5onbllle 5%), n pliMBCb M4 K E8 s nepsou nepexone ( 300 xaB) Tpy nuo oueHHTb s npeaenax 

TO'IHOCTII Hawero 9KCI19pHM9HTa, 

Mhl 6naroaapHM H .• A.ne6enesa 3a O'IHCTKY HCTO'IHHKa, 
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Ta6nHna I 

KoacpcjlHUHeHTbi y-y yrnosblx KoppensntxA: 

KacKa,It 3xcnepxl.!eHT Teo~HSI ,l{JISI 
7(3) (2) 2(2) 0 

A2 A4 A2 A4 
I 

300 - 1040 K3B + 0,22 ± 0,03 - o,o3 ! o,o4 + 0,179 - 0,0043 I 

1040 - 800 K3B + 0,055± 0,035 - 0,01 ± 0,05 + 0,102 + 0,0091 

I 
2 

3 

4 

5 

6 

7 

8 

9 

10 

x) 

- ----------- --

Ta6nHna 2 

PaccMOTpeHHhle aapaBHThl cnaaoa H Myn&TKnonhHOCTeA 
H cpasaeuHe c axcnepa:MeHTOM x) 

8(3) - 5(3+4) 2(2) 0 + II 1(2+3) 3(1+2) 2(2) 0 -
7(2+3) 5(3+4) 2(2) 0 + 12 0(3) 3(1+2) 2(2) 0 -

3(2+3) 5(3+4) 2(2) 0 + 13 5(3) 2(1+2) 2(2) 0 -
2(3) 5(3+4) 2(2) 0 ? 14 4(2+3) 2(1+2) 2(2) 0 -
7(3) 4(2) 2(2) 0 + l5 0(2) 2(1+2) 2(2) 0 -

6(2+3) 4(2+3) 2(2) 0 + 16 4(3) 1(1+2) 2(2) 0 -

2(2+J) 4(2+3) 2(2) 0 + 17 3(2+3) 1(1+2) 2(2) 0 -
1(3) 4(2+3) 2(2) 0 - 18 '3(3) 0(2) 2(2) 0 -

6(3) 3(1+2) 2(2) 0 - 19 

5(2+3) 3(1+2) 2(2) 0 + 

------ ----- -

+ - B03MO>KHbiA BBpHBHT no y·y KOppenHUHH 1 

- - H9B03MO>KHbiA B8pH8HT 
1 

? - COMHeHHe ( CM T9KCT) • 

6 

2(2) 0(2) 2(2) 0 -
I 

I 

---------

~~~ 
~~ 

y y 1/8'10( 4+)1 ~ -----· s I ~ 
t:::l 

§ 

8 
l)('j 

ri3B 
5BLesa 

Pac,l. 

-#. 

~· 

a+ 

CxeMa pacn8Jla Pr 
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300 

200 
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PHC, 4. 

60 

CneKTP COBna.z:teHHA C )' -ny'lAMH 

nOnBHBUIH8CB npH SHeprHHX 510 H 

AHHHrHIUID;HOHHOro H3JIY'I8HHSI ( CU. 

80 100 

~ 0 
1040 KSB UO.z:t yriiOM 180 , nHKH 0 

1020 XSB, CBJI34Hhl C aqxpeltTAMH 

T8XCT), 

(20 
fl NOHQ.l70. 


