
. ' 
,' "'' ;'', 

'' :l3il::t3 ' 
: .· O~ltEDHHEHHblt'i 

HHCTHTYT 
, . . fl.llEPHbJX 

1 ·,.: ,11CCnELIOBAHI1~ 

~" ·, ·, 

P6 - 6080 ' · 

H.BaspbiiUYK, BJKyK, 3:Kpyna, 8.8.Ky3ueuos, · 

B.A.'Mopo3oB, X.«l>yll, A.XaJIHKYJIOB 

:MCCJIE.flt08AID1E YrJIOBhiX KOPPEJIHI..U1t1 

8 151 Gd 

1971 



ra Jl,ttepHbiX HCCJie,ttOBaHH~ 
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BneJleHHe 

B na.cTOHutelt pa6o!re Hccne~oBamtci> rauua-rauua yrnoBue Koppenn

Il.IUf HanpaBneHH£1 B lSlgJ npH pacna~e !SIT& (T1; 2=16 ,S :qaca). fl.1t

po 1gtCJ87 , HBXO~HuteecH B nep~XO~Holi 06JI8CTH OT cq>epHtJeCI:CHX I:C ~eq>op
. MHpOB8HHUM ~paM, npe~CT8BJIHeT 601II>U!Olt HHTepec C TOtiiW apeHHH HH

TepnpeTail,HH npHpO~U B036YJK,1tOHHhiX COCTOHHll£1. B pa60!r8X /I--6/,no-cBH

uteHHhiX HCCJIO~OB8HHm pacn~a lSlT6 ,· 6UJIH Hayt~eHU CTIOI:CTpU I'BYMa-ny-

>· 'lett H KOHBepcHOHHUX SJIOKTpOHOB, CTI61:C!rphl e -r- H T -r -conna~eHH£1, 

·•. onpe~enenu uyni>THnoni>noconf p~a nepexo~on, npe~npHHHTa nonuTKa .He-
... . ~ . 

cne~onaHHH yrnoBHX rauua-rauua-xoppenHUH~, Hayt~ena Bpeuena ~HSHH ne-

KOTopux COCTOHHHli. 

; ·, . 8TH ~annue noaBonHnH nocTpoHTI> cxeuy pacna~a I5ITt H npoBeCTH 

· ·. ti8CT!4'1HU!t 8H81Ilf8 nplllpO~bl B036YJ!t~6HHhiX COCTOHHH£1 15lbd • 0~H8KO OT

. CYT(lTDPie TO'IHbiX ~aHHhiX 0 cmmax B036YJ!t~OHHhiX COCTOHHH£1 l5IGJ.. LIOI'JIO . 

. Tipl4l3eOTIII K OW!460'1Hh1M BllDO~Bl\1 0 npHpO~e BOa6yllt~eHHhiX. COCTOHHH£1. 

IIOSTOMY ll8Ml4 6blmt npoile~eHbl ~eTBJII>Hhle HSM~peHHH yrJIOBhiX KOppe

. JIJIIl,Hi;t ~~H cne~YIDiltlfX. I'BMM8-I'8MM8-K8CK8~0B:· (287-108), (180-287), 

. (192-287), (444~287), ('~79-108), (252-479), (252':"'587), (615-180), 

(731-108) K3B~ 0b11IH H3MepeHH TaKl!te YI'liOBhle I:COppeliHil,Hl/1 ~p0£1HOI'O 

KBOita~a (180-287-108) 6ea na6n~eHHH npouelltyTot~noro nepexo~a. l1a . 

8Hamtaa YI'JIOBhiX KOppeJIHil,lf£1 HBTipBBJ16HHit H8Mif ~npe~eneHbl CTIIfHhiBOS6YJ!t

~eHHHX COCTOHHif£1 C.SHeprlfe£1 395,2; 575,3; 587,5 H 839,3 K3B H onpe7 

~enenu anaqenzn uyni>TVInolii>nocTe~ nepexo~on 108,1; 180,2; 
. .. . . 

192,0; 443,8; 479,2; 587,5 H 731,2 Kan. IIpe~napneni>nue peayni>Taru 

: HBWHX loiccne~OBBH~dt . yl'JIOBhiX I:COppElJIHUH£1 B lSlaci .6blJIH ony6mti:COB8Hbl B 

paCioTe / 7 I. 

:. 



9KcnepHUeHT8HbH8H qacTb • 

·. a) llpHrOTOBHeHHe llCTQqiDIKOB. 

PaAHOaKTHBHue icTOliHHKH 151T6 C5unl4 nonylleau B peaKIUIH pacll{ennemm 

T8HT8HB npOTOHSUH C SHeprHefi 660 USB. Ha OC5HylleHHax MHmeHefi TBHTS-

118 XHMHlleCKHY MeTO)tOM B~eHHH8Cb rpynna pe,1tK03eUe1IbHHX aneMeHTOB, 

aaTeu c. nouo.ll{DD xpouaTorpa(PHllec:Etoro ueTo;zta 181 143 cuecz pe,ltKOae -

lo!e1I~HHX imeMeHTOB BH)te1IHHCH Tepe5Hii. Pa;ztH08KTHBHH~ HCTOIIHHK Tepe5HH 

llepea 24' li8C8 nocne oe5nyqeHHfi OIIHII{81ICH ITOBTOPHO xpouaTorpa(PHlleCKHM 

ueTO;ltOM OT H8KOITHBWHXCfi npH pacna,1te KOpOTKO~HBYII{HX H30TOITOB Tepe5HH . 

( 147T8 , 149T8 .), H;Ztep raAOHHHHH H eBponHH. 

· ~Hfi HCC1Ie;ztOB8HHfi yrnOBHX.KOppenHqHfi HCTOliHHKH B ~H)tKOM BH;zte 

ITOMell{SHHCD B nneKCHrHSCOBYBl aunyny ;ztHaYeTpOM 4 MY. llpHCYTCTBHe B 

HCTOil~HKe ;ztpyrHX H30TOITO;B Tepe5HH, 152T8 , 153T8 , 154TG ; 155T8 PI 

156T8, npaKTHIIeCKH He uemano HCCne;ztOB8HHBl yrJIOBHX ·KoppenHUHfi B 15lr;J. 
. . 

B OT;zten:E.aux cnyliaHX HcnonDSOB~HHCb HCTOtiHHKH. 151TC , nonyliemme 

C ITOUOII{DD uacc-cenapaTOpa llffll / 9/. CenapHpOBaHHUe HCTOliHH-

KH 151'rB ita aniOMHHHeBHX no;ztno~Kax pacTBOpHniiiCb B conHH0£1 KIIICHOTe 

H HCll01IbSOBa1IHCb npH HSMepeHIIIH·B ~H;ztKOM BH;zte. 

, 6) 9Kcnepi/IMeHT81IbHaHTeXHHK8 

"suepeHHH yrnOBHX KOppeHHUIIIfi npOBO;ltHJIHCb Ha 8BTOMaTHSHpOB8HHOfi ycTa

HOBKe raMMS-r8MM8-KOppenfiqH~ / 10/ C HCllOHbSOBaHHelr! B O;ltHOM K8H8Jie 

cneKTpoueTpa c Be (U )-;zteTeKTopoY c qyBCTBIIITenbHUM oe57>euou 50 cu3 .. 

C SHepreTHlleCKHU paape!IIBHHeM 4,5 KSB H8 rauua-JiytlSX 6°Co H BO BTO-

pou KaHane-cUKHTHHHHUI/IOHHOro CITBKTpOMeTpa C KpHCTannouiVoJ (Tt) paa

uepou 40 x 40 uu. 
B KaHane C /V~(Tf)-;zteTeKTOpOY HCIT01Ib30B81II4Cb ;ztBa· O;ztHOK8H81IDH~X 

aHaHHsaTopa: o;ztHH AHH BH;zteneHHH ~oToriHKa KacKa;ztHHX rauua-KBBHTOB, 
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BTOpOfi- ;ltHfi·BH)teHeHHH KOMllTOHOBCKbro pacnpe,1teHeHKfi·38 ([JOTOllHKOM. - ' 
9TO ll03BOHH110 HCKHBlllHTb BKJIS)t OT COBIT8;zteHHfi KOMllTOHOBCKOrO pacnpe: 

-)teneHHH ,1tpyrmc r~MU8:_KB8HTOB B . ~~ci~Tpe. ~OBll8;ltBHHtl ~ayllaeuoro K~·~KI 
;zta. Bpeueaaoe paapemeaHe e5ucTpo-ue;ztJfeaaott cxeM!i coBna;zteHHil B aame1 

I . -

cnyqae C5uno 2 Co = 50 HCeK. PerHcTpaUI/IH coBna;zteHHit ocyll{eCTBHHmi~2 

. UI/IK11HllecKHu oe5pasou npH yrnai .90° ;-135° ·H 180° ;ztnH no;ztBHJKHoro ctiH1 

TH1IHHUI/IOHHOrO.;ltBTBKTOpa C SKCll03HUHHYH 2 MHH. CneKTpU COBllS;zteHHfi· . -
aaKannHBaHHc:&. B mecTH yllacTKax (no 128 KaHanoB) · pas;zteneaaoii aa .~ _ 

llacTefi naYHTH 1024~KaHaHbHoro aunnHTy;ztaoro aaanHaaTopa · THna AlTA· 

512 B. 

9KcnepHYeHT81Il>HHe pesyn:&TaTU 

llpH 8Ha1IH3e 3KCnepHMeHTa1IbHHX pesynbTSTOB MU HCX0,1tH1IH H3 CXe. 

pacna;zta 151T6 , npe;ztcTaBneHHOLi B pae5oTa/4, 51. Ha pHc.1 npHBe;zte~-
~parueaT·cxeuu pacna;zta 151T~ -~ yq~Tou H:amHx Hccne;ztoBaHHfi. . 

PesyHbT8TH'8H8HH38 npOBe~eHHHX HCCHB;ztOBaHHfi yrnOBHX KOppe1IHU 

raYNa-rauua-Kacl(a;ztoB ·B 151Gd npHBe;zteau B Tadmtue I. . . . 
·Tae5nHna·1 

PesynbTaTu Hccne;ztoBaHHfi rauua-rayua yrJIOBHX 
' . KoppenHUI/IH •B 151Gd · . - ·•· 

3HeprHH 'KacKa;zt . 
jPOBHI'l_. ... (KSB) A2 A4 

KSB) · · . 
· .r 2 3 4 

395 2 
10811 . 

o;o 
575,3 
195,2 
108,1 

575,3 
395,2 
108,1 o,o 

287 - 108 -D,240±,0;015 - 0,008±.0,016 -~' 
.. ,. 

180 - 287 ... . +0 ,046±.0 ,018 +' 0,037±.0,042 

··ISO-~ 287-108 +0,02li,O,I03 .:. 0,042±.0,167. 

5 



B peaKIU'IH paC!llenneHHH 

~eHHHx.MHmeHeU TaHTa-

aeuenhHHX aneueHTOB, 

I Ha cr.~ecH pe~Hoae -

BHUif HCTO~Hi'IK Tep6HH 

HO xpouaTorpaWR~eCKHM 

BYDIHX H30TOllOB Tep6HH . 

llHMKH B ~H~KOM BH~e 

4 MM. llpHCYTCTBHe B 

T8 ' I54T8 ; I55T8 H 

OB~"KOppe1IHIU'IU B 15~J. 
HHKH. 151T-8 , non~eHHI.Ie 

HCTO~HH-

Ch B C01IHHO~ KHC1IOTe 

BTOMaTH3HpOBaHHO~ ycTa

BHHeM B O~HOM KaHane 
' . . 

lihHiliM 06:DeMOM 50 0118 ·· 

a.;.n;llaX 6°Co H BO BTO~· . 

PHC:TannoM !Vo} (Tt ) paa-: 

nHCh ~Ba O~HOKaHa1IhHUX 

B~HHX raMMa-KB8HTOB 1 

nTopo« - ~nH B~enemm KOMllTOHOBCKoro pacnpe~eneHHH· aa {!loTonHKOM. · -

8TO ll08B01IH110 HCK1IIO'IIHTh BK118~ OT COBll8~eHH~ KOMllTOHOBCKOrO pacnpe'

·~eneHHH ~pyrHX raMM8-KB8HTOB B ClleKTpe COBll8~eHHtt HSyllaeuorO K8CK8-

~a. BpeueHHOe paapemeaHe 6illcTpo-ue~neHHO~ cxeuli coBna~eHH~ B Haweu. 

cnyqae 6ii110 2 to = 50 HCeH. PerHCTpaiU'IH COBlla~eHH~ OCY!lleCTB1IH1IS~~ 

. IU1K1IH~eCKHM 06p830M llpH yrnax 90° 1· 135° •H 180° ~1IH llO~BH~HOrO CLUUI~' 

TH111IHIU'IOHHOrO.~eTeKTOpa C 3KCll03HlU1HMH 2 MHH. CneKTpli COBlla~eHH~

H8K81l1IHBanHCh. B WeCTH yqacTK8X (no 128 K8H81IOB) paa.neneHHOH H8 8 .. ' 

qacTe~ nauHTH 1024-KaHanhHoro aunnHTY.ztHoro aaanHaaTopa THIIa A/TA-

512 B. 
8HcnepHYeHTa11hHille peaynhT8Till 

llpH 8H81IH3e 8HCnepHMeHTa1IhHiliX peaynhT8TOB Mli HCXO.ZlH1IH H3 CXeMill 

pacna.na 151T6 , npe.ncTaBneHHO~ B pa6oTa/4, 51. Ha pHc.I npHBe.zteH

wparueHT cxeuu pacna.na 151TtS -~ Yll~TOM H8WHX HCCne.ztoBaHHU. 

PeaynhT8Till·aHanHaa npoBe~eHHHX HCC1Ie~OB8HHU yrnOBiliX KOppenHUHU 

rauua-rauua~KacKa.ztoB B 151GdnpHBe~eHii B TadnHue I. 

Ta6nHua I 

PeaynhT8Till Hccne~oBaHH~ rauua-rauua yrnoBiliX 
' . KOppe1IHIU11i ·B 151Qd · · .. 

8HeprHH ·KacHa.n 
lpOBHH.· .. (K_SB) A2 

KSB) 
2 3 .r 4 

395 2 
ro8'I · 287 ~ 108 -o ,240±.0 ;015 

o;o 
- 0,008t,O,OI6-:, 

.. 

575,3 . 
180 - 287 +0 ,046±.0 ,018 195,2 

108,1 
+~ 0,03.7±.0,042 

575,3 
·''180 . .;. 287-108 395,2 

108,1 +0 ,021±.0 ,103 
o,o ·,,• 

- 0,042±.0,167 . 



I 2• 3 4 
II9I ,0 

575,3 
6I5-I80 +0,002±,0,03I 395,2 + 0,089±,0,082 

587,5 
I92 - 287 .-o,036;t0,066 - 0 ,I60;t0 ,I60 395,2 

I08,I 

587,5 
479 - I08 +0,050;tO,OI5 - O,OI8;t0 ,034 108,I 

0,0 

839,3 
587,5: 
I08,I 

252 - 479 +0 ,I5I:t0 ,OI2 - O,OIO;t0,020· 

839,3 
395,2 
I08,I 

444 - 287 -o,I6I;tO,OI7 + O,OI3;t0,025 

839,3 731 - I03 +0,23I±_0,069 - 0 ,I52:t0 ,I 54 
I08,I 

0,0 

939,3' 
252 - 587 . +0 ,~35:tO ,on 7 o_,020:tO ,022 587,5 

0,0 

fipH o6pa60TKe 3KCnepHMeHT8H:&HHX ABHHHX BB6,1l6HH nonpaBKH Ha 

Cnj"la£t~e COBll8,1l6HHH H TeJieCHhl6 ~rJihl AJI~ (Je (ll)~A~~~KTOpa' /II/ H 

AJIH KpHCT8JIJI8 f'IUJ ( Tt ) . /12/. . 
KaK BH,llHO 1'13 T8ClJIHI.I;H I, HCCJI6,1l0B8JIHC:& ra:uua~_rauua · yrJIOBhle KOp-

•• • , • - c • 

peJIH~HH KaK ,llBO£iHHX, T8K H TpOUHhiX K8CK8,1lOB (des H8ClJI~6HHH npoueiy-

TOqHoro nepeXOAB) B H;ztpe JSifk1 • IlpH . pacna,I{e . 151T6 
H8ClJIID,ll8IDTCH HHT6HCHBHHe K8CK8,1lH rauua-nepeXO,llOB, COCTOH~e 1'13 ;ztByx. 

cBHaaHHHX Mellt.1ty 'co6o£t nocJieAoBaTeJI:&HhiX ;ztBOi!HhiX KacKa;ztoB. B aTHx·cny

qaHX npH 8H8JIH36 yrnOBhiX KOppeJIHURi! OCOClOe 5H8'16HH6 H:UeeT BhiClOp YBT

pH'IHOro :;meueHT8 ;ltJIH onpe;zteJieHHH- K03~UH6HT8 cuecH s- /131 • . C~eci-. . 

BYDT ~Ba OCHOBHWX TeopeTHqeCKHX no~xo~a ~JIH HaxO~eHHH 3TOro K03~ 
. . 0 

¢KIUI6HTa. Ilo onpe,~;eneHHD EJUeHXapua H Poysa(I~/, sHa':leHKH- b . 
BhlpaxanTCH C1I6AY~Y OClpasou: 
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·J 

l 
!, 
,l) 
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. :i 

I 

l .q 

.t~l~ 
'• 

\ 
• I 

. il 
[I 

'l 

~-: t" -. ~·-~ ;· ( J·:, ~ 

cf. = < ji/ L, I J > 
' _c;jL ILrlj >. 

}1 

£. _ -<h I L~· f) '> 

: AJIH nepBoro 
. K8CK8, 
:- :~.- : .. 

' AJIH BTOpt>ro 
K8CK8. ·~· . 2 -_ :<if fLzl/-> _" 

rAe ji. t r t )f . .-: ,CnHHhl HBlliHl:&HOrO, npoue:EyTO'I~WrO. H KOH_ 

TOHHHH COOTB6TCTB6HHO. 
. . • . I . . . ' . . • . .. . . 

£; .. , L, , t 2 , L J- ,_ - no pRAm.' _uyJI:&THnOJII:iHOCTH -~~H cuemaH_HhiX 

BTOporo nepeXO,llOB . COOTB6TCTB6HHO •. · 

B arou nonoAe onp~AeJieHim KOSqJg)H~eHTa cuecH J- np 

yrnOBhiX KOppenHURl DOCJI6,1lOB8T6JIDHhiX ABOi!HhiX K8CK8,1lOB HYJlH 

B8TD paaHhle 3H8KH or ,llJIH npouexyToqHoro nepeXO,lla, TBK K8 

KBCKB;zte HBJIH6TCH BTOp~, a B ~pyrou - nepBhiY nepeXOAOUo 

Bo BTopou noAXOAe, no onpe,lleneHHD Inot!Aa 115/, o6a n 

K8CK8,1l8 p8CCY8TpHB8DTCH KBK npo~ecc HCDYCKBHHH, 8 B Bhlp8ll 

KOS~HUHeHTOB yrnoB~ KoppeJIHUHi! Ay_ BXOABT ~HOlltHTen •. ( ~ 
BICHDUil OT pacnonollteHHH npoue:a:yTOllHoro nepexo;zta B ABOHHhiX 

TeJI:&HhiX K8CK8,1l8Xo '. 

B cnyqae yrJIOBhiX KOppeJIHUHi! TpOi!HhiX KBCKBAOB, B KOTO 

J1~86TCH npOYelltyTOllHhli! nepeXO)l, ,llJIH 8H8JIH38 SKCnepHUeHTBJI 

HBMH BCDOJID50B8JIHC:& qJYHKUHH yrnOBoro.pacnpe,lleJieHBH B _BHAe 
. 2 

W(B) = ~ (eJ+82 11\i+, {&J , 
r,lle 0].- KOSqxpKilH6HT CU6CH uyJI:&THllOJI:&HOCTeit ,llJIH npouexyro 

XOAB,: ·• . 

· L 1 /.,+1- • ..,.. nopHAOK -YYJ!DTHnOJ!DHOCTH npouelltyTOliHoro nepeXO.ll,B 

· ~YHKUHH yrnoBoro ·pacnpe;zteneHHH B cJij"lae npouexyTOllHO 

O,llHOrO nopH,llK8 YYJI:&THllOJI:&HOC~ HU66T EHA · 
• (t} . {.2} (J} ( ,., l 

1% (e} :::: 2. AK cK AK PK eos o / 
K . • 

7. 



4 

+ 01089±.01082 

-01160+01160 
' ·-

- 010I8t,0 1034 

- 010IOt,0 1020·. 

+ 01013t,0 1025 

_; 0 1152±.0 II 54 

.~ 01020±.01022 
'.. ~- ,, ' 

BBe~eH~ nonpaBKH ua. 

(tl)~~~T~KTOpa ./Ii/ H 

auua7ra~o~ua yrnoB~e xop

(6ea ua6n~eHHH npouexy~ 
. . ' I5IT. 1!. 

, · paci:Ia;~te v 

1~0~ 1 COCTOHJilH6. H3 ~Byx .. 
. •:·. 

lliX K8CK8~0B. B STHX· CJIY~ 

IHa~eHHe HueeT BH60p uaT

~a cuecH 3'. /131. Cyote~!
Haxox,J;eHH.tl aroro K034r-. · 

0 

'I~/, aua~eHHJ( () ·• . , 

,_. 

I'.' ·; , :. 'I • 

S, = < ~d L, I~ > _. 
.~L (Lr IJ >. 

:~~H nepB()ro-nepexo~a .. 
. K8CK8~8 

- (I) ~ 

J; · _ · <hI L~· f) :> ~JIH BTop'oro i:Iepexo~a 
2 -. :.<J! J.Lzl/..> xacxa~a, . . . " . 

r~e Ji. 1 j. 1 )f . - CnH~. uaqan:&Horo 1 npouexyro~~oro H xo~~~Horo c.~c-

TOHHIIIH COOTB6.TCTB6HHO •. 
, I . . . , 

1.-; 1 L, 1 l 2 , Lt .. - nop~Qx:" uyn:&THnon:DuocTH ~n.H cuemau.uwc nepBox:o H. 

BTOpOI'O nepeXOAOB . COOTBeTCTBeHHO. 

B STOLl noAXo~e.onp~~eneHHH KOS~qM~eura cuecH ~ npH _aaanHae 

yi'JIOBiiX ROppeJIHnHl ITOCJie~OBSTeJI:&HWC ~BO~~X K8CK8~0B HYJitHO HCDOJI:&30~ 

BST:& paa~e 3H8KH ~ ~JIH npou~yTOIIHOI'O nepexo~a 1 TSK KaK OH B O~HOY 

R8CK8,Ite HBJIH6TCH BTOp~ 1 a B ~pyrou - nepB~II nepeXOAOY. 

Bo nopou no~xo~e 1 no onpe,IteneHH!l Jlno~a /I5/ 1 o6a nepexo~a 
K8CK8~8 paCCU8TpHB8!lTCH K8K npouecc HCDYCK8HHH 1 a B B~paaeHHH ,ItJIH 

· · · . . L -t' 
KOSqxJlHnHeHTOB YI'JIOBWC KOppeJIHUHit AI( BXO~BT. UHO:EHTeJI:& .(-:1) 1 38-

BBCHDtHlt OT paCDOJIO:EeHHH npoUellyTOIIHOI'O nepexo~a B~BOltHWC DOCJI6,ItOB8-

T6JI:&HiiX xacxa~ax. ·. 

B cnyqae YI'JIOBWC KOppeJIHUHlt TpOltHWC K8CK8AOB 1 B KOTOpliX_ He ua6-

JI~aeTCH npouexyToq~lt nepexo,It, AJIH auanHaa axcnepHueuTan:&Hwc ~auuwc 

H8YH BCDOJ1:&30B8JIHC:& ~YHKUHH YI'JIOBOI'O .pacnpe~eneHIUI B BH,Ite /IG/ 

W(fJ)=: \t\f(B)+~2 l!\1+t(C9) ' (2) 

I'A6 0].- K08~KUH6HT CU6CH YY1II•TiiiDOJI:&HOCTel AJIH npoueJtyTOIIHOI'O ilepe-

X0~81 · · 

· L, /.,+/ ... .,. nopHAOK-YYJI:&THnon:&uocTz npouelltyTOllllOI'O nepexo~a •. 

~YHKUHH yrno»oro 'pacnpe~eneHHH B cnyqae npouexyT011Horo nepexo~a 

o~uoro DOPfiAK8 uyn:&THDOJI:&HOCTH Kueer BKA 

· w.(eJ:::: tAf''c~2'A!3)i (eoseJ (3) 
K , 

7 



i 
I' 

I 

Aw w · 
r.rte K , AK - TeopeTHl!ecKHe KOai.[l<lJHD,HeHTH yrnoBo~ KoppenaiJ,HH .rtJUI 

nepBoro H·TpeTDero nepexo.rta cooTBeTCTBeHHO, 
(2) . 

(/C- KOB!M!HUHeHT ,1lJIH npoUelltyTOllHOrO nepeX0,1l8, HMelllllH~ BM.lt_. 

- cP' = (-t}'\[(2/a +f}(2jc +f/_ wQa,K, L,jcjj~,jc)~. (4) 

a.rtecD )a , j'~ - aRalleRHH cmmoB ypoBHe«, Mex.zty ·KoTopwH pacnono

JKeH npot.fexyTOlllW~ nepexo~, a WQ
01

f{1L1j&;jq,j6)- KOai.[l<lJHIU!eHT PaKa. 

IIo.rtcTaBHB B i.[JyHKIJ,HD (2) i.[JopuyJI!i (3) H ( 4), nony11aeu TeopeTHl!ec-
. . 

KOe BHpaliteHHe KOS!lxl!HIJ,HeRT8 yrJiOBHX KOppeJIHIJ,HJ,i .ztJI~ TpO~Hhcc K8CK8,1lOB: 

AK = AP'·.AP' [cf'-'(LJ+a/cf-'(Ln)/U+(f/}. · (5) 

Koai.[J!f}KIJ,HeHTH c~Z) BHllHCJielW PoyaoM H. EpHHKO~ / 17 I. B paC5oTe /l8/ 

8TH KOB!JJ!fJHIJ,HeHTH BHq}!CJIHJIHCD ,1lJIH ll8CTHHX CJiyl!aeB TpO~HHX K8CK8,1lOB. 

IlpH aHanHae nonylleHHHX peaynDTaToB B. HBCTOHille~ pae5oTe'·uu HcnonDao:-

BBJIH TeopeTH'llecKHe aHalleHHH A~.:~ onpe;~;eneHHLte .rtJIH Kal!t.rtoro nepexo.rta . \ 

B 88BH~HMOCTH OT Jl /!9/. 

Pac'l!eT a~aqeHK~ .. A£') ·aBTOpbl 8TOi1· p~(50Tbl npoBeJIK npH HCfl0.JiD30-

B8HHH KOB!JJi.(JKIJ,HeHTOB fK t npHBe~eHH!iX B paC50Te / 20// 3HalleHKH cm1HOB 

n~pBoro BOaC5yx.zteHHor~ H ocHoBilor~- cocTOHHHH I5I Gd Mbl npKHKMaJIH 

KaK'5/2 H 7/2 cooTBeTCTBeH~o /2!/. .. 
_ IlpH paCCMOTpeHKH peayJIDT8TOB yrJIOBhlX KOppemiiJ,H~ H8MH C5b1JIH T8K-

xe .HCTIOriD30B8H~- i.!yJII>THiiOJI:&HOCTH nepeX0,1lOB C aiieprHeit 252 H 287 KBB, · 

onpe.zteneRRble B paC5oTe 131. 
IlepeaAeu K oC5CYJK.zteHHil HCCJie,7.tOB8HHblX K8CK8,1lOB. 

1. K8CK8A 287-108 KBB. 3TOT K8CK8,1l CBH38H C nocne.ztOBBTeJI:&HO~ 

paapH,1lKOli ypOBHeii C aHeprHe£i'395 H 108 KBB·B·ocHOBHOe COCTOHHHe 

151Gcf. Ha OCHOBaHHH aHamiaa cxeMH pacna.rta l 5lT 6 / 2- 5/ ypoBHI!l c 

BHeprHei1 395 KBB MOlitHO npHTIHC8T:& CTIHH JIHC50 3/2, JIHC50 5/2 •. 

IlpK aHanHae yrnoBHX KOppe1IHIJ,Hi1 MH nonytiHnK no rpa!f}KKY ApHca

BH.rteHC5eKa 122/(pHc.2) cne.ztyl!l~e aHalieHKH uyn:&TKnOJI:&HOCTH nepexo.rta 

8 

I 
I 
f 
l 

l 

;·I 

I 
·.I. 

i 

\ 

J 
. 1 

.. 

lOB KBB: Ml+ (80,0±.1,5)% E2 npH cf (287).< 0 H ~(108) 

·Ml+(35~76)% E2 npH 8" (287) > · 0 u 8(108)< 0 .rtna nocne; 

TH CTIHHOB 3/2, 5/2, 7/2. B CJiyliae lite flOC1Ie,1lOB8TeJI:&HOCTH 

5/2, 7/2 nl:m cf (287) > 0 Myn:&THnon:&HOCT:& nepexo.rta 108 J 

eTcH· E2, liTO He cornacyeTCH c .rtBHHhiMH.pa6oT 12-5/. 

TaKHM oopaam.&' ,3H8lieHHe CflHHa ,1lJiff YPOBHH c aHepmei1 

,1l01Il!tHO OHT:& ·3/2. BbiBO.ltH 0 3HaKax 0(108) H cJ (287) C5y.zty.• 

8H8JIH38 yrJIOBbiX KOppe1IHUHi1 .ztpyrHX K8CK8,1lOB. 
. . 

2. KacKaA 180-287 KBB nocne.rtoBaTen:&Ho paapHmaeT yp1 

395 H 180 KBB l 5lGJ •. !t1a ,1l8HHbiX pa60T / 2-:-5/ ypOBHIO 575 KB: 

flHC8T:& 3H8lieHHH CflHH8 K lieTHOCTH (1/2, 3/2, 5/2)-. 

· !t1a aHaJIHaa yrnoBhlX KoppenHUHii a Toro KacKa.rta .rtJIH r10c: 
. . 

HOCTH CTIHHOB 1/2, 3f2 14 5/2 no rpa!flHKY ApHca-BH.rteHC5eKa ( .. . ' .. 
THflOJI:&HOCT:& nepeX0,1l8 180,1 KBB DOJiyliaeTCff Ml+(4±.l)% E2 n: 

> 0 H 0(287) < 0 H Ml+(l4,5±.2,5)% l:2 npH 0'"(180).> I 

> O, a .rtnH nocne.rtoBaTen:&HOCTH cnHHOB 3/2, 3/2, 5/2 MI+C 

npH 0 (180) < 0 H 0 (287) < 0 H' Ml+(l±.1)% E2 npH 8 (: 
8-(287) > o. 

IlOCJie,1lOB8Te1l:&HOCT:& CflHHOB 5/2, 3/2,5/2 ,1l89T .3HalieHHI 

HOCTH nepexo.zta I80,I KBB M1 npH 8" (287) < 0 H Ml+(I3±_7); 

S (ISO)< 0 H 0 (287) /' 0. !t13 SToro CJie.ztyeT, liTO B HaHn; 

CHH c pae5oToi1 131 HaXOlJ.HTcH nonylieHns~ HnMH aH:al!emm Myn:&' 
. . . . 

nepeX0,1l8 I80,1 KBB Ml+(4±.1 ,0)% 1':2 ,1l1lff nocJie,llOB8TeJI:bHOCTH 

3/2! 5/2 • 

3. TpoilHotl KacKaA·Iso.:.287-lOH H3B .AimitH3 AaHHHX no 

peJI.fiUHfiM BTOro K8CK8lt8 npHBOll.H~ K 3naqemil!l A2=+0,02I±.O,I1 

lieHHe cornacyeTCH c TeopeTUlit:CiWU Benu'l~HOH A2=+0,054,' Bl 

npu nocne.rtoBaTeJI:&HOCTH cnuiioB 1/2, 3/2, 5/2 H 7/2 .rtJIH YP 1 

395,2; I08 ,I 14- OCHOBHoro coc~onmlfi 1 51(!,{ cooTBeTCTBeHH 1 
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I yrJIOBO~ KOppe1IfUU'IH ).tJlfl 

:o, 

:o:zta t HYeJOUlH!;i BH:zt .. 

),K,·L,jcU~,jc)~. (4) 

uex;zty 'KoTopHWH pacnono

r ,jc)-: Roaq>!pHI.UteH~ PaRa. 

(4), nonyll:aeu TeopeTHll:ec

IIU'Iil :ztJI~ TpOilHWc KBCKB].tOB: 

)/ (l +'lf/! . (5) 

IKOM 117/. B pa6oTe 1181 

:Jiyll:aeB TpO~H~ KBCKB].tOB. 

mlllei\ pac5oTe ··ubi Hcnon:&ao-

IIie ;ztn!l KBl!t.ztoro nepexo.zta 
. ' . \ 

)Tbl npoBeJIH npH Hcno.n:&ao

io~e 1201 .' 3Hall:eHH!l cmtHOB 

!!I 151 Gd ubi npHHHMBJIH 

KOppeJifllU'Ij;{ H8MH 6b1JIH .TaK

e a fie prHeit 252 H 287 KSB, · 

mc'Ka:ztoB. 

~BH38H C llOCJie;ztOBSTeJI:LHOj;{ . 

3' B o'cHOBHOe COCTO!IHHe . 

i I5IT !J /2-5/ ypoBHIO c 

l 3/2, JIH60 5/2 •. 

~y-ciHJIH no rpagJHKY ApHca

~yJI:&THnon:&HOCTH nepexo.zta 
: I 

I 
1' 

108 KSB: M1+ (80,0±.1,5)% E2 llllH J" (287) < 0 H 0{108) > 0 H 

·Ml+(35~76)% E2 npH 8' (287) > 0 u 0'(108)...:: 0 :ztnH nocne)lo:BaTen:&Hoc

TH CllHHOB 3/2, 5/2, 7/2. B cnyll:ae lite llOCJie)lOB8TeJI:&HOCTH CllHHOB 5/2, 

5/2, 7/2 npH t:f (2S7) )' 0 MyJI:&THilOJI:&HOCT:& nepeXO)lB 108 K3B llOJiy'lla-

eTCfl. E2, liTO He cornacyeTcH c :ztaHHbiMH.pa6oT 12- 51. 
TBKIIIM oopaaoM, .aHalleHHe Clll'IHB )lJifl ypOBHfl C 3Hepmell 395,2 K:lB 

)lOJilltHO CibiT:& ·3/2. BbiBO)lbl o aHaKax. 8'(108) H 0" (287) 6y:ztyT c)lenaHbl· Ha 

8H81!H38 yrJIOB~ KOppeJIHUHtt ;llpyrHX K8CK8)\0B. 
' . 

2. KacKan IS0-2S7 KaB nocne:ztoBaTen:&Ho paap!IlltBeT ypoBHH 575, 

395 H 180 KSB 151~ .·lla )lBHHbiX pa60T /2~5/ypOBHIO 575 K3B .MOaHO npH

IlHCaT:& 3HalleHHH CllHHa H 'lJeTHOCTH (1/2, 3/2, 5/2)-. 

· L1a aHaJIHaa yrnoBbiX KoppemiUHi\ aToro KacKa)la ;1.\JIH nocmiAOBaTen:&

HOCTH CllHHOB I/2, 3/2 H .5/2 110 rpa!IJHKY ApHca-BH)leH6eKa (pHc.3) MY11:&

TH11011:&HOCT:& nepexo;zta IS0,1 K3B nonyqaeTCH MI+(4~I)% E2 npH ~(ISO)) 
> 0 H ~(287) < 0 H MI+(I4,5~2,5)% ~2 npH £5"(180) > 0 H . (2S7) 

> 0, a :ztJIH nocne:ztoBaTen:&HOCTH cnHHOB 3/2, 3/2, 5/2 M1+(10,0~I ,5)%E2 

npH 0 (ISO)< 0 H 0 (2S7) < 0 W' M1+(lt,1)% E2 npH c:S' (180) < 6 H 

8'(2S7) > 0. 

Tiocne:ztoBaTen:&HOCT:& cnHHOB 5/2, 3/2,5/2 )laeT aHa'lJeHHe Myn:&THnon:&

HOCTl'l nepexo.zta IS0,1 K3B M1 npH c:S' (287) < 0 H Ml+(l3t,7)% E2 llpH 

0 (180)< 0 H c)'(287) /' 0. it1a 3TOrO CJJe,ztyeT, 'liTO B H8HJiyti1UeM corna

CHH C paeiOTOti / 3/ H8XOll,fl.TCfl 1101!J'll6HHEI~ H3MH 3fial!eH11fl MyJI:&THilOJI:&iWCTH 

nepexo.zta !S0,1 KSB Ml+(4~1,0)% E2 )lJlfl nocne.ztoBaTeJI~HOCTH Clll'IHOB 1/2, 

3/2! 5/2. 

3. Tpo!;iHO~ KBCK8,1J 180.:.287-lOti I\3B • AHUJIH3 ,ll;aHHbiX 110 yrJIOBIDL KOp-

pe1!illtHH.M SToro KBCKB.ztB npHBO,Il;HT K 311!li!CIIJ1IO Az=+O ,021~0 ,103 • 8TO 3H8-

'lJeiiHe cornacyeTCH C TCOpeTHI!t:CJton BCJIHI!~IIOH Az=+0 ,054, Bbl'lJHCJieHH0£1 

llpH llOCJie)lOB8Te11:&110CTH CllHIIOB l/2, 3/2, 5/2 H 7/2 ).tJifl ypOBHeti 575,3; 

395 ,2; 108 ,I H. ocHoBnoro cocTonnnH 151a,t cooTBeTcTneHHo. 
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Peayn:&TaThl a_Hamtaa yrnOBI:lX KoppenHn;~l:l ItacKa.ztOB 1S0-2S7-10S KSB, 

1S0-2S7 KSB H 2S7-10S KSB cornacyiOTCH L!ellt.ztY co6ol:l npH cne.zty~x aaa

qem!HX Myn:&THll01Il>HOCTeti H 3HaKaX 8" nepeXO,ltOB ISO; 2S7 H lOS ItaB: 
' ' . 

MI+(4,0j:I,O)% E2, 0 (ISO)> 0; MI-tiOO E2, Q" (2S7) <. 0 H MI+(SO,o±, 

1,5)% E2, 0 (IDS)> 0 COOTBeTCTBeHHO. 

4. KacKa.1! 6I5-ISO KaB. IIonyqeHHhll1 HaoTponHI:ll:l BltJ\ IPYHKW!H yrnoBo

ro pacnpe]teneHUH rauua-KBaHTOB KacKa]ta 615-ISO KaB ( Ta6nHL{a I) He 

npoTHDopeqnT npnnncaHHJO ypoBHIO 575,3 KSB 15Igd aaaqemm cnnaa 1/2, 

onpeJteneHHoro aa ocaoBaHHH aaannaa yrnOBbiX KoppenHW%1:1 ]tpyrHx ItaCK8.1tOB.: 

5. KacKaA 479-108 KSB nponcxoJtHT MelltJtY ypoBHHMH 587,5; IOS,1ItaB 

H OCHOBHbiM COCTOHHHeM 151~. ~cnon:&3JH 3Haq~HHH Myn:&THITOR:&HOCTH H 

aHaRa 8- JtnH n~pexo,1ta IOS ItaB, npnBe;s;eHHble Bhlme1nonyqaeM n,a 

pHc.4 cne.1tYIOll\>fe aaaqenvm Myn:&THnon:&HOCTH nepexo]ta 479 ItaB: 

M1 + (8S,5±.4,0)% E2 c J' (479) > 0 H 

MI + (4,5±.2,5)% E2 c _§"(479) < 0. 

npH nocne,ltOBaTen:&HOCTH CllHHOB_ 5/2, 5/2, 7/2, a ]\HH nocne]\OBaTeR:&HOCTH 

CITHHOB 3/2, 5/2, 7/2 

MI + (9,0±.2,0)% E2 c ~(479) > 0 HnH E2~ 

BHBOJ\ o cnnae,cocTOHHHH c aaeprHeil 5S7,5 KSB 6yJteT c]tenaH HHllte 

H8 OCHOBe 8H8RH38 yrnOBbiX KOppenHn;ll:i ]tpyrHX K8CK8]\0B. 

6. KacKaA 252-479 KSB paapff&aeT nocne,ltoBaTen:&Ho ypoBHH 839,3; 

587,5 K3B aa.B036~~]\eHHOe COCTOHHHe 108,1 KSB l5l~ol. Peayn:&TaTbl.pa-

60Tbl / 2-5/ H aaaqeHHR cnHHOB JW60 3/2, RH60 5/2 ]\RHYPOBHR 587,5 K3B 

ll03BORHIOT npHITHCaT:& ypOBHIO 839,3 K~B CflHH H qeTHOCTh (1/2, 3/2, 5/2);. 

8KcnepHMeHTan:&Hhle JtBHHb!e no.nauepeHHIO yrnoBol1 KoppenHW!H_JtnH aToro 

K8CKa]\a (pnc.5) npHBO]\HT K cne]ty~M 3HaqeHHHM uyn:&THllOn:&HOCTH 

nepeX0.1t8 479 KSB: 

MI + (27 ,5+2,0)% E2 c b (479)./' 0 HnH E2 
' - .. 

npH nocne,1lOBaTen:&HOCTH CITHHOB 3/2, 5/2, 5/2 H 

IO 

,,, 
9 
I 

I 
,,~ 

9 
·_I 

[' 

Ml + (86+I)% E2 c 0(479) < 0 HnH 

ra + (3 ,O±.D,5)% i2 c o (479) > o 
"-

]\HH nocne]\OBBTen:&HOCTH CllHHOB 5/2, 5/2, 5/2; npH noc 

cnHHOB 1/2 3/2 5/2 MI HnH Ml+(9S,0±.0,5)% E2 c 8' (47~ 
Ml +(75±.2)%E2' c 0 (479) > 0 HnH MI +(9±_I)% E2 c ( 

nocne]toBaTen:&HocTH cnHHOB 3/2 3/2 5/2, a npa nocneJtc 

HOB 5/2 3/2 5/2 E2 HnH Ml+(7 ,Oj:l ,5)% E2 C 0 (479) • 

3THX 3HaqeHHl:l MYRl>THllORLHOCTH nepeX0]\8 479 K3B H 3Ha 

ayn:&TaTauu, nonyqeHHbiMH npn o6cy~eHHH KacKa]ta 479-I 
. ,. . 

K cornacHro npn cne]tyiOll\>fX aaaqeHM~ Myn:&THnon:&HOCTH n 

nH60 Ml+(9±.I)% E2 c ~(479) > 0 npn nocne]toBaTen:&H 

3/2, S/2, nH6o Ml+(98,0±.0,5)%- E2 c D(479)> 0 · npn n 

. TH cnHHOB I/2, 3/2, 5/2 JtnH ypoBHel:l S39,3; 587,5 H I' 

BeTCTBeHHo. 3aaqeaHe uyn:&THnon:&HOCTH Ml+(9±.I,O)% E2, 

479 K3B lipH noc_ne]\OBaTen:&HOCTH CllHHOB 3/2, 3/2, 5/2 l 

meu cornacHH c peaynuaTaMH pa6oT / 4 ,5/. 0Tcl'O]\a cneJt; 

C 3H6prHeH 587,5 K3B H 839,3 K3B cne]tyeT npHITHC8Th 31 
3/2. 

7. KacKaA 444-287 KaB. 8KcnepH~eHTan:&Hoe aHaqeHJ 

yrnoBol:l KoppenHUHH A2 (pHc.6) npHB0.1tHT K cneJtYIOmHu 3E 
llOJI:&HOCTH ]\Jlfi nepeX0,1!8 444 KSB: 

MI HnH MI + (96±.I)% E2 c S (444) > 0 

llpH llOCJie]\OBaTenLHOCTH CllHHOB 3/2, 3/2, 5/2, a ,1!JIH no 
TH CllHHOB 1/2, 3/2, 5/2 

MI + (IB,O±.I ,5)% E2 c 0 (444) > 0. HnH 

MI + (99,o±.0,5)% E2 c . . 8" (44~) ~ 0 .• 

3HaqeHHe YYJI:&THnon:&HOCTH MI ·J\JIH nepexo]ta 444 KSB 
. /2-5 Y~OBJieT!IOPHTeJI:&Hou cornacnn c peayJILTaTaun pa6oT _ ' 

JIHeT_ ~biBO]\ 0 CllHHe .. -' 3/2 YPOBH.H 839,3 KSB.· 

II 



. . 
ICKa)tOB 180-287-108. KSB' 

:o6o~ npn.cne;tyro~x aHa-
:. ' . :,··; 

>B ISO; 287 .II 108 KaB: 

:287) <. 0 H. M1+(80,0±_ 

>II~H~ BH)t ~YHKUHH yrnOB0-

30 its~ (Ta6mu~a I) He 

~daHaqeHHH CIIHHa 1/2, 

JppemiUHit ;tpyrHX KaCK.S)tOB.: 

ypOBHHMH 587,5; 108,lK3B 

eHMH MYJihTHIIOJihHOCTH "· 

1e . Bh!me1nonyqaeu n.a 

exo;ta ,4 79 K3B: 

.II 

a )tJIH rrocne)tOBaTenhHOCTH 
' ' ," . ' 

n.11 E2. 

5 K3B 6y)teT C)t61I8H. Hmte 

KaCKa)tOBo 

OBaTimhHO ypOBHH. 839 ~~; 

B 15Ic;,J. ·. Peaynh'l'STH. ·p~.:. 

5/2 )tJIH ypOBHH 587,5 · K3B. 

~eTHOCTh (I/2,: 3/2, 5/2)-; .. 

n Kcippemuum ;tnH 3'l'Oro 

ll~ MYJlh'l'lHIOJihHOC'l'.ll 

l'l E2, 

H. 

I 

.! 
j 

I 
·: J 

. I 
' i 
I 

. i 
I 

I 
1 

J 
I 

I 

l 

MI + (86±.1)% E2 c 0(479) < 0 HnH 

lfl + (3 ,0±.0,5)% E2 c o (479) > 0 

)t1IH IIOCJI6)tOBa'l'aJihHOCT.II CIIHHOB 5/2, 5/2, 5/2; Ilp.ll IIOCJI6)tOBaTeJibHOCTM 

CIIHHOB 1/2 3/2 5/2 MI.IIJIH Ml+(98,0t0 15)% E2 C 8'(479)>0 H 

MI +(75±.2)%E2' c 0 (479) > 0 HnH M1 +(9±.1)/b E2 c J" (479) > 0 )tJIH 

IIOCJI6)tOBaTeJibHOCTH CII.IIHOB 3/2 3/2 5/2, a IlpH IIOCJI6)t0B8T91IhHOCTH CIIM

HOB 5/2 3/2 5/2 E2 HJIH M1+(7 ,0±_1 ,5)% E2 C f) (479) < 0. CpaBH6HHe 

3THX 3HaqeHHn MYJihTHIIOJihHOCTM nepeXO)ta 479 K3B M 3HaKOB ~ C .pe-

3Y1IhT8T8M.II1 nonyqeHHHM.II IlpH o6cy~eHHH KBCKa)ta 479-108 K3B IIPHBO)t.IIT 

K cornac.11ro np.11 cne;tyro~x aHaqeHHHX uynhTHIIOJibHOCTM nepexo~a 479 KSB: 

1!.1160 MI+(9±.1)% E2 C ~(479) ~ 0. npH IlOCJie;tOBaTeJihHOCTH CIIHHOB 3/2, 

3/2, 5/2, 1!.1160 M1+(9B,0±.0,5)% E2 C 0(479)> 0 rrpM IIOCJie)tOHBTeJibHOC-

. T.ll CII.IIHOB 1/2, 3/2, 5/2 )tJIH ypOBHeM 839,3; 587,5 M 108,1 K3B . COOT

B6TC'l'B6HHO. SHaqeHHe MYJihTHilOJihHOCTH M1+(9±.1,0)% E2 ;tJIH nepexo)ta 

479 K3B IIpH IlOC.JI6)tOB8T6JihHOCTH CIIHHOB 3/2, 3/2, 5/2 H8XO)t.IITCH B Jiyqr-i 

meM cornacHH c peayJihTaTaMH pa6oT / 4 ,5/. 0Tc~a cne;tyeT, qTo ypoBHHM 

C 3H6prHei1 587,5 K3B M 839,3 K3B CJie)tyeT IlpHIIHC8Th 3HaqeHHe CilMHa 
3/2. 

7. KacKa~ 444-287 KSB. SKcnepH~eHTanhHoe aHaqeHMe K03~H~eHTa' 
yrnoBoit Koppena~MH A2 (pHc.6) npHBOAHT K cne)tyro~u aaaqeHHHM MYJihTH
IIOJibHOCTH )tJIH rrepeXO)ta 444 KSB: 

MI HJIH MI + (96±.1)% E2 c 8 (444) > 0 

IlpH IIOCJI6)tOB8T61IhHOCTH .CIIHHOB 3/2, 3/2, 5/2, a )t1IH IlOCJI6)tOBaTeJihHOC
TM CIIHHOB 1/2, 3/2, 5/2 

MI + (18,0±.1,5)% E2 c 8" (444)> 0. HJIH 

MI + .(99,o±.0,5)% E2 c. 8 (444)..;. 0 .• 

SHaqeHHe uynhTMIIOJihHOCTH M1 ;tJIH rrepexo)ta 444 K3B Haxo)tHTCH B 

Y,ztoBneT~OpH~enhHOM cornacMH c peaynhTaTaYH pa6oT 12- 51, qTo IlO)tKperr

nHeT. J:!HBO)t 0 CilHHe ·-' 3/2 YPOBHH 839,3 K3Bo· 

II 
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8. KacKa:zt 192-287 K3B. 8TOT K8CK8,1{ H,1{6T MElll.ztY ypbBHHMH 587,5;· 

395,3 H 108,1 KSB 151a.o{. Peayn:&TaTH BHB1IH38 yrno~llX KoppenHUHit. 

(p!t1C.6) ,1{1IH KaCK8,1{8 192-2~7 KSB npHB0,1{HT K .C1I6.1{YIOII{6MY B!lBO.ztY 0 
. . . 

uyn:&TRnon:&HOCTH .zt1IR nepexo.zta 192 KaB: 

M1 + (4,5;t3,5)% E2 c 0 (192) < 0 . 

npH TIOC1I6,1{0B8T61I:&HOCTH CTIHHOB 3/2, 3/2, 5/2.· 

9. KacKa:zt 731-108 KSB H;zt6T M6JKAY ypOBHHMH 839,3; 108,1 1t8B H 

OCHOBHMM COCTORHH6M 151ao/. TipH 3H8~6HH!d CTIHHa ypOBHR"839,3 KSB 

3/2 H3 rpa~HKa ApHca-BH;neH6eKa (pHc.4) cne;nyeT aHa~eHHe·uyn:&THnon:&-

HOCTH nepexo;na 731 RSB 

M1 + (24 ,5 + 95,5 )% E2 c S (731) "7 0 npH nocne;noBaTen:&_Hoc-

TH CTIHHOB 3/2, 5/2, 7/2. 

10~ KaCKB:zt 252-587 KSB paapaxaeT B036ym;neHH!l6 COCTORHHR 839,3 

H 587,5 KSB Ha OCHO;H06 COCTOHHH6 151~. ~3 rpa~HR8 ApHCa-BH;zteH66R8 

(pRe. 7) ;nna nepexo;na · 587 RSB nonyqaiOTC!l cne;nyiOI!J,He aHatJeHHH Myn:&TH-. · 

TIOJI:&HOCTH: 

E2 + (1,0 + o,5)%MJc tess?) ..c::: o - . 

;zt1IR TIOC1I6;ztOB8T61I:&HOCTH yTIHHOB 3/2, 3/2, 7/2. 

.. · SaK1IJOtJeHl.1e 

AHaJIHa peayn:&T8TOB no l.13ytJeHl.110 yrm)Bb!X KOppenHrzy~it raMM8-KacKa

;noB B 151Gcf_ TIOK8381I, ~TO TIO.J:TB6pllt.J:8DTCII 3H8~6H!tifl CTIHHOB ypOBH6it -~ . 

aHeprHeli 395 ,2; 575 ,2; 839,3 KSB, npe;ztJIOilt6HHhle B p800T8X /
4 ,S/, a 

;zt1IH ypOBHH C aHeprReit 587,5 KSB nonytJeHO 3H8tJ6H~6 CTIHH8 3/2, ~TO 

HCK1IIOtJ8eT paHee npl.1HJ.1M8BW66CH 3H8tJCHH6 CTIJ.1H8 5/2. 

CpaBHeHHe HawHx pesyJII>TaTOB ·no onpe;neneHl.110 MYJihTHnoni.Hocrea 

Hli3KOSHepreTH~6CKHX riepeXO:ztOB C H8HOOJIC6 TOtJH!lMJ.1 ;zt8HH!lMJ.1, no;nytteH

HllMIL B p800T6 /3/ Ha OCHOB8HHH . ~HT6HCHBHOGTl:M JIHH11it KOHBOpCHOHH~ 
81I6KTpOHOB H8 l ~TIO,JtOCi01IOtUt9 ,ltJlft COOTHe'l'G'l'lJYIOIIU1X ncpOXO,ltOB, TIOK8-

12 

.~· . 
'l 
J . . 
i· 
). 

1' 

• ,.,. "f.11 ,' 

'I 

' I 

IJ' 

.. 

a8no xopomee cornacRe a_THX peayn:&TaToB. KpoMe Toro, 6HnH 

H6H3B.CCTH!l6 paHee KOS(MlHUH6HT!l CM6.CH . .Jt1IH H6K_OT0pllX nepex 

mHx. aHepr~n. . . 
BllBO:ztl:l o MY1Il>THnon:&H~CTHX H aHaK8X ~ -nepexo,~;oB, c 

w aa ocaoBe anrumsa yrnoBwx xoppenanRR,cBe.J:eHY B raOJIHll 

:z:e TaOJIHl{e npHB6.J:6HLI .J:Jl~·cpaBH6HHJI pesynl>T8TLI paOOT/3,4/ 

HaMH aHa~eaHe npRMecR E2 B nepexo;ne 108 K3B HecKoni>Ko 38 

B03L!OlKHOrO B03MYII{OHli!l yrJIOBOit ROpp61IRUHH K8CK8;zta 287-101: 
---~---~~--·--~ 

Ta61IHU8 2 

MyJIDTHTIOJil>HOCTH nepexo]loB B 15lcd, · no;nyqeHHhle TIJ 
8H81IH36 yrnOBbiX KOppe1IHUHit 

8HeprHH ·MyJI:&THTIOJI:&HOCT:& nepexo;ztOB 
nepexo;n8 · 

(RaB) Pa6oTafjf Pa6oTa/4/ HacTOHII{8H pa6oT~ 

108,1 .. Ml+50% E2_ Ml+70"/b E2 M1+(80,0±.1 ,5)~~E2 

180,1 . M1+4,5%E2 MI Ml+ ( 4:t.1 )·:u E2 

' 192,0 MI+3 %_E2 MI M1+ ( 4 ,5±.3 ,5-)% E2 . 

251,8 MI+5% E2 Ml M1+5 ~b E2 *) 

287,2 MI+10%.E2 MI Ml+ IO'fo E2 *) 

443,8 - MI Ml 
(E2 + EO) 

479,2 - M1 MI+E2/5/ Ml+(9,0:t.l,O)% E2~ ' . . . 

587,5 - 'E2 + !U lQ+(l ,O:t.0,5)/b M3 

731,7 - E2, E2+M1 Ml+(24,5+95,5)% E2 

3f) SHa~eHHH MY1I:&THn01Il>HOCT6it nepeXO.LtOB, ·B3.flThl6 H3 pa· 
·. /' 1 IS' O,~;aaxo,xax 3TO OLIJIO noKasaHo D paoore 23 ,B a,~;pe · 

H.ll c 3HeprRea 86, 5 K3B, nepHO,J;: nonypacna,1.a xoroporo jiaBeJ 

K03(MlHUH6HT BO~MYilt6HHJI yrJIOBOt\ KOppen.lll.l~H paBeH .r;:l.. = 

TI03TOMY ,1{1lfl ypoBHfl 108,1 ~3B B 151GJ,n~pHO~ nonypacna;na 

.. paneH 2,6 HceK 16(, Bhluieyitaaauuoe · B03MymeHI1e yrn~Boii KO 

.LtimlltHO O!lTl> 6o111>WHM H npHMeCI> MY11hTI1m)ni>HOCTH THna E2 l1. 
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r Me.I~Y ypoBHHMH 587,5;· 

3 yrnoBux KoppenHUH!it . 

rre~y~~euy BilBO~~ o 

MH 839,3;108,1 KSB H 

HB ypOBHH"839,3 KSB 

yeT. aHa~eHHe·MyJILTHTIOJIL-

1 npH nocne.l{oBaTenL_Hoc- · 

:,neHHble COC TOHHHH 839,3 
. . 

1 rpawH~a ApHca-BH~eH6eKa 

IYJO~e aHal.!eHHH MYJIDTH-

KOppeJIHIJ,H!it·raMM8-K8CKS-
• ~. • ·, • . I 

3~6HHfl CTI!tiHOB ypoBHe!it. C ' 

ilbl~ B padOTBX / 4,5/, a 
3~6HH6 CTIHHB 3/2,· ~TO 

a 5/2. 

eHHIO MYJILT!tmoJILHOCTett 

l.!Hbii.UI -~aHHLIM~, TIOJiy~eH.- .. · 

eM JiHHH!it KOHBCpCHOHHUX 

liYIO!llHX nepeXO~OB, TIOKB-

... "l ~, . . 
. . l . 

' ,, .. · 

· .. _,_··, 

' .;,~·-

aano xopowee cornacHe aTHx peaynLTBTOB. KpoMe Toro, 6HJIH onpe~eneHH 

H6H3B6CTHHe paHee KOS~HIJ,HeHT!l CMCCH ~JIH He~oTOp!lX nepeXO~OB 60JI:b

WHX aHepntll. 
BHBO~H 0 MY~:bTHTIOJI:bHOCTHX ll 3HBKBX 0 -nepeXO.J;OB, C.J;ElnaHHLie ·Ha

MH Ha OCHOB6 aHaJill3a yrJIOBHX KOppeJifl~Rtt,cBe,J;eHLI B TadJIR~Y 2. B STOtt 

lite TaelJIRI{e npRB6.J;6HLI .J;JI~ cpaBH6HRfl peayJibTaTLI padOT/3,4/. IloJiyl.!eHHOe 

HBMH aHa~eHH6 npHM6CH E2 B nepexo~e 108 KSB H6CKOJlhKO 38Bb!WeHO H3-88 

B03MO~HOrO B03My~eHHH yrJIOBO!it KOppeJIHI{HH K8CK8~8 287-108 KSBo 

Tac5JIHit8 2 

Myni>THnoni>HOCTH nepexo~oB B 15~, nonyl.!eHHble npH 
aHaJIHae yrnoBHX KoppenHitH!it 

8HeprHH ·MyJihTHTIOJihHOCTh nepexo~OB 3HaK 
nepexo~a ----r.r-r------:rr.-,1------------ o 

(KaB) Pac5oTa/~/ PadoTa/4 HacToH~aH pa6oTa 

I08,I Mlt50% E2. Ml+70% E2 Mlt(80,oti,5)%E2 

180,1 Mlt4,5%E2 MI Mlt(4±.l h E2 

192,0 Mlt3 %. E2 MI Ml+(4 ,5±_3 ,5)% E2. 

251,8 Mlt5% E2 MI M1t5 ~(, E2 :~t) 

287,2 MitiO% E2 MI Ml+ IO'fo E2 :~t) 

443,8 MI MI 
(E2 + EO) 

479,2 - MI, MltE2/S/ Mlt(~,O~l,O)% E2. 

587,5 . E2 + MI E2t(l,ot0,5)J, MJ 

731 '7 E2, E2tMI Mlt(24,5+95,5)% E2 

>O 

>O 
'.c:: 0 

,o 
..::o 

>O 
~a 

> 0 

. *) 3Ha~eHHH MYJihTHnonLHocTe!it ncpoxoAOB, BSHTble Ha pa6oTul31. 
O,~;uaKo,KaK no 6uno noKaaauo D paOoT/23/,B n,~;pe 1rr-~.J;1Ifl ypoB

HII C 3HeprRett 86,5 K3B,nepHO,J:·noJiypacna,~:a KOTOpOrO PaBeH 6,7 HCeK, . 

K03¢¢HitHeHT B03M~6HRfl yrJIOB03 KOppeJIHUHH paBeH .~z = 0,845 •. 

floa TOMY ~nH ypOBHH 108 ,I KSB B lSlGJ,ncpHO~ nonypacna;Lla KOToporo 

., paneH 2,6 HCCK / 6(, BbluieyKa38Hli06 · B03MY11\6HI16 yr1lO.llOtl KOppen~ItHH He 

.nomKHO Clb!Th Cl01IhWHM H npHMech MYJlhTlllnonhHOCTH THna E2 ~nH nepexo~a 
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C 3Heprnett 108,1 K3B ~e ~OREBO 3Ha~HTenbHO OTnH~aTbCH OT UH~p~, npH

Be~eHHOR B Ta6nH~e 2. 
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