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H30TOn TynHH c MaccoBhiM 'fficnoM A •164 6wn u.neHTHcpunupoDan !'lnepBwe A!l.nypa-

/1/ 164 164 
3SKOBhiM H .np, Tu IS03HHKSOT ripll pacna.no Yb ( T * • 75 MHB) H BM88T nepBO.Il 

/2 3/ 164 c 

nonypacna.na, 6nH3KHlt K 2 MHH ' , Pacna.n Tu conpoBO)K.IlA&TCSl HHT&HCllDHMM II03llTpmrt 

HbiM H31IY'lOHHOM C rpS11B'lHOlt 9H8prKelt Er •(2940 ;!: 20) lt!IIS/
1,2/, 

164 

164 
!'fccno.noBaHHo CllOKTpa KOHBOpCHOHHt,IX anOKTpOHOB Tu B paBHOBOCilll C MAT8pHHCKIIM 

Yb / 4 / IIOKA3M01 'iTO IIpll pacna.ne Tu 
164 

IS03HBKAOT 601IhWOQ 'lHCnO nepeXO.IlOB C 

9HeprBHMH BIIIIOTb .llO 2200 KSB, 

B pa!loTe/
5/ fiblll BCCnO.IlOBAH CIIOKTp Y -nyqeJt H e -- Y -COBRA.IlOHBlt Tu 

164 
B paD-

~ ~ ~& 
uoaecuu c Yb , CxeM:a pacna.na Tu , upe.nno:lK&IUirui ua OCHOISAHIIB .naHH"'X ' , 

/5/ 
UpHBO.IlQHA B pa60T8 , 

Llenbro .llSHHOlt pafiOTI>I: liBnHOTCli OUpO.IlOnOHHO KOacpcpBUliOHTOB BHyTp8BHOJl KOHBOpCHH 
164 

,llnll HOKOTOpbiX IIOpOXO.IlOB B Er IIYTOM COUOCTSBnOHHB HHTOHCBBHOCTOlt KOHBOpCHOHHMX 

nBHHlt C BHTOHCHBHOCTHMH Y -nyqolt, 

0THOCBT01IbHbiO BHTOHCBBHOCTB KOHBOpCHOHHblX nHHHlt Tu 
164 

npBBO.IlOHbi B pafioTo/
4 /, 

3KCUopHM8HTSIIbHSH 3S.IlS'lS COCTOBna B 01IpO.Il01IOHHH OTHOCBT01IbHbiX BHTOHCHBHOCTolt y-ny-
164 

'loll Tu 

H3y'louue pacna.na 
164 

Tu 

nponapaT 

B paBHOBOCBB C 

164 
Yb /4 5/ 

pauoo ' npoao.nunocL ua 

npenapaTax Yb 1 nony'lOHHhiX B po3ynbTSTO XpOMATOrpacpH'lOCKOrO pA3.1lOn8HBB p8.1lK03e

M01IbHhiX 91IOMOHTOB 1 06pa3yiDWHXCH RpB fioMfiSp.llHpOBKO TSHTSIIOBOlt MBW8HH npOTOBSMH C 

auepraelt 660 Maa, TaKuo nponapaTbl co.nep*aT, 

Yb 162 Yb 166 • Yb 167 , Yb 169 Tu 162 

llOMHMO 

Tu 166 
164 

y 164 
b I Il .llpyrue B30TOIIM; 

167. 
Tu 1 H3ny'IOHH8 KOTOpbiX ~ 

CYWOCTBOHHO 3STpy.llHHOT H3y'leHHO Y - CllOKTpa Tu • noaTOMY .nnH H3MOpOHHSl CIIOKTpa 

Tu
164 

Y -nyqeJt fiblnH HCU01Ib30BSHI>I: npettapaTI>I: TynnHSI, nony'lOHHbiO 6hiCTphiM Bhl.llO-

neHHOM H3 cppaKUHH HTTepfiRB, XHMH'lOCKHO onepAitHH HS'lBHSIIHCb C nony'l&HHB 'lBCTOro npe

napaTa HTTopfiHB ( CBOfiOJ:tllpt'O OT npHMOCOlt L~ H Tu ) MOTO.IlOM ItOMOHTSitHB SMSIIb

raMOlt uaTpHH, MoTO.Il ItOMOHTanuu .naeT npenapSThl HTTopfiug, co.nop*amue ue 6onee 

~ I~ 10 % IIOCTOpOHHOlt AKTHBHOCTH , 

169 3TH nponapaThl co.nep)KST H30TOllbl HTTop6us: 
162 

Yb 
164 

Yb 
166 

Yb 
167 

Yb 

Yb , nocno llHTHMHHYTHOrO HSKOIInOHHli .llO'lOpHHX H30TOllOB Tynnug MSTOpHHCKHlt KTTep6Blt 

H3BneKSIOT M&TO.IlOM neMeBTauuu, O.nuoKpaTHaa neMeHTanus no3i!.onaeT H3BIIO'lb .no 95% Yb , 

B HSWOM cnyqae ItOMQHTAitHli npOB3BO.IlHnacb TPB*.Ilhlo 

nocno y.naneHIISI BTT9p6BR pacrnop, CO.IlOp)KSWHlt .llO'l&pHBe B30TOlll>l TYnliHSI 0 BCllOllb3o

BanCH .ll1Ili B3M8p9HBlt, 



DoCK01IbKY H6KOn119HH9 npOBO,ClHTCll Bcero nllTb MHHyT, TO .apyrue ,ClO'l9pHH9 H3.0TOnbi 
164 

TY1111Hll, KpoMe .asyXMHHYTHoro Tn , He ycnesaroT HC.KonHTbCll B aaMeTHOM KonuqecTse, 

B nepsyro .MHHYTY nocne paa.aeneHHll Tu H Yb npHMecu oT .apyrux naoTonoB Tn 

H OT OCT6TKOB Yb COCTaBH1IH H9CKOJibKO npOU9HTOB no OOII.Ieli 6KTHBHOCTHi O,ClH6KO B 
164 

.aanbHelillleM Tu ObiCTpo pacna.aanc11 H p01Ib npHMecell cooTBeTCTBeHHO so3pacTana, 

Ha p.•c. 1 npnsa.aeHa KpHBall pacna.aa .anH o.anoro ua npEIJiapaTOB ( HHTerpanbHall aKTHs-
164 

Tu HOCTb,. KpHB8ll nOK63biB89T, 'ITO B T9'19HH9 5-6 MHHYT 6KTHBHOCTb 
162 

llBJill9TCll ,ClOMH-
166 

HHpyromell; nolg
7
a 3TOro 6KTHBHOCTb of5ycnOB119Ha 

169 
npHMeC!IMH Yb 

162 
(22 MHH ), 

.166 
Yb 

(58 '1), Yb (18 Mi, Yb (30,6 .a ), Tu (20 MHH ), Tu (7,7 'I ) H 

167 
Tu 9,6 .a ), DpHMeCH B paaHhiX npenapaTax MOrJIH HMSTb paaHull cocTaB. 

Depi!O,Cl nonypacna.aa 

B cornacaH c-peaynbTaTaMH 

Jlnll H3M9p9HHll Y -

cnBKTpOMaTp C KpHCTaJIJIOM 

164 
Tu 1 no Hall.IIIM H3M9p9HHllM, (2,0 _! 0,1) MHH, 'ITO H6XO,ClHTCll 

6 
/2,3/ 

pa OT , 

3xcnepKMeHT 

c~eKTpa npenapaTa Obi11 ncnonb3oBaH cnHHTH1IJillUROHHblll y -
137 

N a. J ( T r ) paaMepoM 40 X 40 MM, PaapellleHHe no y -662 Cs 

COCTaBllllJIO 11%, Y -cneKTp perHCTpHpOBaJIH C nOMOlllbiO MHOrOK6HaJibHOrO 6HaJIH36TOpa 

AH-100. 

HaMepeHIIll H6'lHHanHcb 'tepea 6 MHHYT nocne paa.aeneHHll Tu H Yb • Bsn.ay Toro, 

'ITO npenapaT He ohlll cosepweHHO 'lHCTbiM H co.aep>Kan HeKOTopoe K01IH'l9CTBO npHMecell '· 

Y - cneKTP npenapaTa HaMepll1IH .asa>K.ahl: cpaay nocne Bhi.aeneHHll H cnycTll 10-15 MHHyT 

.anll nony'leHH!I y -cneKTpa npnMecell; BTopoll cneKTp llBJI!IllCll cpoaoM, no.ane>Kall.IHM Bbl'lHTa-
164 

HHIO. y -cneKTP Tu B o6nacTH &Heprall OT 600 KaB .ao 3 Mas, nonyqeHHbill nocne 

Bbi'liiTaHllll, nao6pa>KeH Ha puc, 2. 

\ Jla1IbH9liW6ll of5pa60TK6 3KcnepHM9HT61lbHbiX ,Cl6HHbiX COCTOR1l6 B rpacpH'l9CKOM paano-
164 

>KaHllH y -cneKTpa Tu ,Cl1IR onpe,Cla1I9HHH OTHOCHT91IbHbiX HHT9HCHBHOCT9li Y -ny'leli, 

DpH6opHall cpopMa nHHHH H acpcpeKTHBHOCTb perHCTpanliH 6bi1lH onpe.aeneHbr aKcnepHMeTHaJibHO 

no KaJIHOpOB6HHbiM HCTO'IHHK6M, 0THOCHT91IbH09 'IHCJIO n03HTpOHOB ,Cl69TCR no HHTQHCHBHOCTH 

6HHHrH1IRUHOHHOrO H3JIY'l9HHSI C Y'l9TOM HcnycKaHHR .llBYX Y -xsaHTOB 511 K3B H6 O,ClHH 

no3HTpOH, 

PeaynbT6Tbl H3MepeHH.II 

B Ta6nHne 1 npuse.aeHbl nony'leHHbie H6MH aKcnepHMSHTanbHUe .aaHHbie o6 aneprHllX H 
164 

OTHOCHT91IbHbiX HHT9HCHBHOCTllX Y -ny'lel! Tu B 001l6CTH 3Hepr1IJ! OT 500 ,ClO 2500 K&B, 

a T8K>Ke ,Cl6HHbl9 1poMOB6 H .up/
41 

0 CII9KTpe KOHBepCHOHHbiX 31l9.KTpOHOB B &TOll 001l6CTH 

aueprn.ll, 

4 

i--.. 

Onpe.aeneHue MYllbTHnonbHOCTe.ll nepexo.aos 

Onpe.o;emiTb xoacp¢11nHeHT JtOHBepcHH .ansr nepexo.aoB c &Hepraell 773 - 1698 JtSB MO)I(BO 

.llBYWll nyTR).{JI: 

a) !lenocpe.acTBe!luo paa.aeJIBB oney ua npyryro :aenR'IBII.hl, yxaa&HliWe :ao :aTopoll x qeT

aepToll ltOJiouxax Ta6nxnbi 1, 

6) c.aenaa npe.anono:lKeJDHI o wyn&'l'HnOJIJoHOCTK o.auoro H3 napaxo.aoB, 

napm.tll nyTio B .ael!CTBHTB1IbaOCTR co.aep)I(RT .asa npe.anonolK&IIRH: 'ITO B9Clo 

{J + - cneltTp B OllbiT4X 1poM0118 II .ap, npHBA.ali9>KHT Tu
164 

R 'ITO y -JIBKJill 

hv • 511 lt8B B K&Willt Qllbl'l'AX. Il8llllltOM llpHHA,Cl1I9JKHT 8BIIHI'IUlllllHOHHOMy B3M9-
164 

peiiHlO Tu • 

BTOpOJI ilyTb TpeoyeT T01IbJ[O 3HaBHil OTHOCHT91IbBhrX BHT9HC.HBHOCTell. JI.HHHH H WO>KeT 

6b1T.b TO'Illl>IM, ecnH Bblt5op nepexo.aa c onpe.aeneauoll My-1IbTBnonbBocTblO uo>KeT 6biTio c.o:e-
164 

naB .aocTaTO'lBO y:aepeRHo, B cny'{ae Tn TaxaH YJ!IepenuocT• HueeTCa oTROCIIT&1IbRO 

nepexo.aa c aueprBell 862 xa!l, 

/7/ + 
Jle.llCTBHT81IbB01 B pat50T9 3n6eJta ypOBHIO 862 K&B llpHilllCAHbl XapaxTepHCTHKH 2,2 

( y -sHISpanHOHII.hlll. ypOB8Rb) H nepeXO,Cl C Z>lleprllell 862 lt&B J!l· OCROBH09 COCTO!lHBe 'teTRa-

'l9THOrO ll,Clpa ,ClO.li)I(9B Cib!Tlo 'IHCTDrO TJ1Il8 E2, 
164 

¢lOTOilllK hv -862 K3B - O,ClRH H3 C&MbiX HHT9RCHBII.hiX B Y -cneltTpe Tu , Dony-

Wllp11H8 JIBRI!H COOTisOTCTByeT npll60pRO.Il. Ha 3TOM OCROB8Hilll BCSI HRT9HCHBROCTb H801IIO,Cla-

IIMO.Il Y - nHRHB npanucaua nepexo.ay 862 xas, 

T&Kxu o6paaow o6cTO!lT91IbCTBa 6naronpB!lTHI>I .ana npHweueRH!l B cny~ae 

poro nyTU, H Ml>l uaquau c aero. 

164 
Tu BTo-

npaBilu:aa ak ( 862 ) - 0,0038, no CnHBy u 5au.a
181 

Mbi R8XO,ClHM K03~~Hilll9RTbi 

xouepcHH, npRBe.aeuuble a Ta15nune 2. 

Jlna nepexo.aa c auepraell 773. KSB MW nonyqaeM Koa¢¢HnueuT suyTpeuua.ll KoHBepcau, 

6JIB3KH.Il It T90peTH'l8CitOMy ,Cl1IH 'IHCTbiX E2 ( XOT!l He HCitJIIO'leHa CM9Cb .E1 + M2), 

YfBTeRCJIBROCTb Y -ny'le.ll nepeXO+lOB. 908 H 930 Kes 1 no H8WHM OU9RK&M1 ~. 0,8 ( B 

e.aHRJI1Iax Ta6nHnw 1), 'ITO npHBO.llllT K KBK ak 2: 0,017 H ak 2: 0,027 COOTBeTCTBBHRO. 

3Tll: oneHitR U03B01IKIOT oTBepreyT.b MYllbTHnOJI:bHOCTH THna El, E2, E3, M1 .anH o6onx 

nepexo.aos, 

Jln!l nepaXO,ClOB C aueprHe.ll 1157 H 1167 K3B MO>KHO TOllbKO yK838Tb MBHHMaJibROe 

aBa'leHHa KBK Ka>K.aoro ua &THX nepexo.aoa, pasuoe 0,0018 H 0,0010, 3Ta oueuKa noasonHeT 

OTBepreyT.b uyn&THn01IbHOCTio E1 .ana nepexo.aa 1157 K3B, 

AuanHaHpysr .aauuble o nepexo.aax c aueprHHMH 1226 K3B u 1248 K&s, Mhl OTMe'laeM, 
/4/ 

'ITO B pa60Te K - 1IBHHH &THX napexo.aos yKaaaubi a 'IRene uau6onee HHTeHCHBHbiX a 

5 



Ta6nuua 

0THOCBT9llbWX9 BBT9HCKBHOCTB Y -ny~alt H KOHBepcnOHHWX 8n9KTpOHOB 
1M 

Tu B o6nacTH 3Heprult 500 - 2500 KSB 

3H9prB11 OT&ocu-r."- hv• n 0THOCHT0 

• ll9P.t!XOJ:t8 HHT9JlCBBR. K -nuHBA y _-cneKTpe IIHT9HCHB11o Y -II}"Ielt 

no 141 /4/ ( K&B ) 

(un ) 

773 0,014 770 ± IO 7,1 .± 0,8 

862 o,on 860 :!: 10 7,8 .± 0,8 

908 0,005 ~ - - ~ 0,8 
930 0,008 

- - 1040 :!: :w 3,5 . .± o, 4 

II57 0,008 

~ 
II60 :!: 10 II,4 ± 1,2 

II67 , 0,0045 . 
1226 0,014 

~ 
.. - .:s: I,O 

1248 0,015 

- - I'J10 ..t15 8,2 :!: 0,8 

- - 1450 :!: 15 7,2 + 1;1 

1677 o,0035 

~ 1698 0,0045 1670 :!: 20 8,6 ± 1,1 
I 
i 

1766 0,0100 } (3,5 :!: 0,7 )x) i 1840 + 20 
1861 0,0015 -
2080 o,ool'J 2080 .± 20 (4,5 :!: 1,5 )x) ' 

2171 O,O{fl 

~ (2 7 + I 3)x) 
2185 0,004 

(2170 :!: 50) ' - ' 
- - 2300 :!: 100 5,2 :!: 1,2 
{3+ 100 5II 200 

( {3+ = 100) 
--- ----

x) 
B C~06Kax YK838llhl OTHOCliT9llhHW9 HHT9HCHBHOCTH .tillll 6onee cna6wf

4
JDO>KlU>IX 

lll!BHit1 OTO>KJ;teCTBJI9HI!9 KOTOpWX C II9p9XOJ:t8MB 1 yKa3aKHhiMH B paf50T9 1 MOX<9'l' 

6blTb CJ:tanauo MeHee J:tOCTOBepno. 
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If I I 

STOlt 06llaCTH KOHB9pCHOOHOI'O CIIOKTpa. 0J;tH8KO B Y -cii9KTpe Tu
164 

Mbl H9 H86l1JOJ;t89M 

Y -ny~elt c TaxoA aneprueA. 

0U9HHM, K&KOBbl J;tOll:lKHbl 6b1Tb KOacpcpHUH9HTbl BHyTpeHHelt KOHBepcHH J;tllSl STHX nepaxo

J;tOB, ~TOObl Y -ny~H 1226 K3B H 1248 KSII He (iLillH BHJ;tHbl B Y - CII9KTp9, <l>OTOIIHKH OT 

Y -ny~elt 1226 H 1248 K3B J;tOll:lKHbl paCIIOllAI'8TbCH B CIIBKTpe 'Mt!)KJ;ty UHK8MH 1160 H 

1300 KSB u MoryT 6LITb Bbl,~:teneHbl npa rpacpuqecKoM paano)KeHHH -cneKTpa. To~HOCTb rpa

cpa~ecxoro p83JIO)KQHHH COCTABIIli9T 06bl~HO 2Q-3Q%, 

60 2·2 
0J:tR8KD TO o6CTOHT9llbCTBO, ~TO Y -nHHHI! Co ( 1170 KSB ll 1330 KSB) ll N a 

(1276 KSB), HCIIOllb30BaHHhl9 J;tllll IIOllY'IBHHH npH60pHOlt cpopMbl llHHHH, paCIIOl10)1(9Hbl 0'19Hb 

6JIH3lt0 K HCCllOJ:tYOMbiM IIHK&M, II03BOllH9'f IIOBLICHTb TO'IHOCTb rpacpH'IBCKOI'O pa3JIO)K9HHll B 

06llaCTll CIIOKTpa ):tO 10%, npll p&3Jl0)KBHHH cneKTpa C TaKOit TO'IHOCTbiO He BblJ;tellHOTCSI 

HIIK8KOI'O IIHX8 M9)KJ;ty cpOTOIIKK8MH OT · Y -ny~elt 1160 H 1300 KSB, npnHI!Mall BO ISHHMI!" 

HUe YK83aHHYIO TO'IBOCTio 0Up9J;t9/l9l!Bll OTHOCKTe/lbHOI! HHTeHCHBHOCTH Y -nyqeJt ( Ta6JIHUa 

2), nonyqaeM MHHHMa/lbHOe 3ll&'leHB9 KBk J;t/111 nepeXOJ;tOB 1226 H 1248 KSB, paBHOe 

0,039, 'ITO B 1,5 paaa npenocxOJ:tHT TeopeT~~ecxoe aHaqenHe KBK ,~:ta)Ke J:tllll MYllbTHUO/lb

nocTK M4, 

Conna,~:teuun ( L 91,5) ( Y ) 

B nawell pa6oTe
151 

npoH3BOJ;tHllOCb Hayqeuue cnexTpa y -nyqelt, conna,~:tarowHx c 

3/l9KTpOH8MK L 91,5. 

8 T86lliiUe 3 IIpHBeJ;tOHbl OTHOCIITellbHble HHTOHCHBHOCTH 4-x llllHHit, H81!60119e OT~OT/111-

BO UpOliBIIHIOWIIXCSl B aTOM CU9KTpe, 

Tax Kax nepexoJ:tbl c aneprKeA '773; 1157 KSB B cxeMe pacna,~:ta pacnonararoTCSI nenoc-

* -pe,~:tCTBeHHO HaJ;t ypOBBQM E • 91,5 , TO OTHOWeHHe CKOpOCTGil ;'leTa. COBHBJ;t9HKA ):tOJI::-KHO 

COBU8J;t8Tio C OTHOW9HH9M IIHT9HCHBHOCT9ll Y - ny~ell, 0IIblT J;ta9T 

(L 91,5) ( y 1157 +: y 1167) 

(L91,5) ( y 773 ) 

y 1157 + y 1167 

y 773 

11,4 t 1,2 

7,1 ± 0,3 

8,0 t. 1,6 
= 

1 2 +:0,6 
• -0,4 

6,7 t 1,4 

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

BTopoe OTHOWQHH8 H9CJCOllbKO 60/lbWe, ~TO MO:lKOT YK83hlB8Tb HA TO, ~TO COBUaJ;teHHlt (L 91,5) 

( y 1 J67) llllfSO BeT, JIK60 OHH OC;a6JI9Khl pa3B9TB/l8HII51MH , 

nepeXOJ;t C 3B9pi'KII 1310 K3B Be 6blll aaMe~eH B CUeKTpe KOKBepcKOHHWX 3/l8KTpOHOB 1 

UOSTOMy TO'IHOCTb onpe,~:te/l&HH~ 3H&pi'HH 3J;t9Cb MQHbWe H SHepreTH'I9CKH9 OCHOBaHKH J;tllll 

ero UOM9WeHKH B CXeMy pacna,~:ta MeHbW9, EciiK OK pacnonaraeTCH MQ)KJ:tY ypOBHliMH 1400 H 

91,5 K3B, KaK STO UOKaa&HO HS CX9M8 pacna,~:ta, TO J;tOII)i(HO 6WTb 

(L 91,5 ) (y1310) =· y 1310 

(L 91,5 )( y 773 ) y 773 

7 
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Ha OllbiTe 3TH cooTHOllleHIIB paBHbl 

1 3 + 0,7 
• - 0,5 

II 
+ 0,2 

1,2_ 0,2 

'ITO ll0JlTB9p>KJl69T H61l19 pa3M9lll9Hll9 nepeXO.llA C 3HeprHeJl 1310 K9B, 

Tao.nRna3 

0THOCIIT91Ibllhl9 CKOpOCTll C'l&Ta COBilAJl9HIIJl ( L 91,5 ) ( Y) 

Bll.ll COBil6Jl9HHll 

(L 91,5) (y 511) 

( L 91, 5 ) ( y 773) 

( L 91,5) ( y 1157 +:y 1167) 

( L 91,5 ) ( y 1310 ) 

0THOCHT91Ibli6H CXOpOCTb 
c'laTa conna.JleHIIII 

130 

6,7 tl,4 

8,0 .±. 1,6 

8,6 t. 1,7 

164 
Oocy>KJl9Hlle cxeuu pacn&Jl& Tu 

f.'aCCMOTpHM nony'l&HHbl9 paaynhT&Tbl C TO'llOI 3p&HHII np9Jlli&r69MOlt CX9Ubl pacna)la 

p11c, 3), 

Depexo.ll c sHeprHelt 773 XSD pacnono>KeH B cxaue Me>KJlY ypoDHIIMI! 862 xeD (2,2+) 

11 91,5 (2,0+), CornacHo npruumau oT6opa no cn11ey MoryT ocymecTDJIIIThCH napaxo.llbl 

Tl!na M1, EO H E2. 3xcnepliM9HT O.llH03H&'lHO yxaaNDaaT, 'ITO uynhTHnon~oaoc'i'h nepexo.lla 

773 J::3B 9CTh E2 c B03MOJKHOll He60.I'Ihll10ll npH¥9CldO Ml ( He oo.nee 20% Ml ). 3TO 001>1'{-

J1oe IIM911Ho Jll'IH napaxO.llOB Me>KJlY Y -aa6pani!OHHOll nonocoll 11 nonocoll ocHonHoro cocTO-

IIHIIII, Cuec~o E1 + M2 KcxmoqaeTCH -qaTHOCThJO paccM&TpHBaeublx ypoaHell, 

/4/ 
nep9XO.ll C 3H9prReJI 1248 KSB, COrliBCIIO llp9Jlll01IO>K9HHI0 0 BYCK&3AHHOMY B pa60T9 , 

onpaJleJIH&T nono>KeRRe ypoDilH 1248 xsD, HaJIH'lll& coDn&JleHxll ( L 91,5) ( Y 1160)
151 

no.ll-

TB9pJKJl89T 3TO llp9Jlll01IO)KBHH9, 

no.ny'lOHHhlll Ha OllhiT9 HH>KHIII! np&Jl&n K03cptpH!lii9HTA DHyTp9HH9ll KOHB9pCHI! Jlnll 9TOrO 

nepexo.lla yxaah!BBe'l' Ha TO, 'ITO nH6o ypoDaHio c suaprl!ell 1248 KSD KMeeT oqeHh BhlCOXlllt 

ClliiH (I<:_ 7 ), .I'II!OO, Hao6opOT, I - 0+ II nepeXOJl 1248 KSB np11Ha)l1I9>KI!T K 0+ - 0+ - II&-

peXo.llaM, Ecn11 6bl cnl!ll 6blli o-qaHh DenRx, 'I'O He. cymecTBOaano Obi np!!Moro ·napexo.lla 

I -> Q+ H !ieCh pacna)l ll191I Obi Ha ypoBHII 2+, 4+ H T,Jl,; Kpoue Taro, T~Y.llKO ca15e npo.ll-
164 

Tu cT&BHTb, xax Mar· 15bl aacenHTbCH ypoaaHb c 6onbll111M I np11 pacna)le , XOTOpbllt 

+ /5/ 
IIM99T xapaKT9p11CTBKII. I - 1, K - 1 • no3TOMY -6onee 9CT9CTB9Hllh!M Ka>KeTCII BTopoe 

. o61.!!CH6Hll6· o• - o• nepexo.ll. Tor)la nepaXOJl c eueprllell 1157 K3B, IIJlYlllllll c ypoBB!I 

9 



1248 KSB HA napBWII B0315yJK.r:t9HHLilt 1POB9Bio pOTillUIOBHOII liOliOCW OCBOBHOrO COCTOllliKll 

.r:t0ll:lK9H 6b!Tb Tllllll E2, 'ITO 119 npOTliBOpG'IKT SKC119pBN9liTAJibllLIJ.I .r:tAHIIhlN, 

0'1&BHl:UI01 CJia.r:tyeT C'IBTATb1 'ITO nepaXO.r:t C SHaprnell 1226 KSB TWOKG 10.(89T Myll&

TllliOllbHOCTb EO. BoaMO:lKHO, '1~0 Oll CB.II311R eme c O.r:tRKM ypOBRGM TRUll o+. HanpnMap, 

BBG.I:t&RR& ypOBR.II C SRaprKall 24 74 KSB Tllllll 0 + li03BOJISI&T p113MOCTBTb B CX91o49 pacna,na 

/5/ ) nepexon c sueprnell 2380 xsa ( nepexon ua ypoBaHb 91 xsa • 

Baeneuue ypoauu c suepraell 1400 KSB o6ycnosneuo cneny~I.UKMH npH'IliHAMH, 

164 
B CHGKTp9 Tn Ha5n~na~TCSI liHTG~CIOUIJ.I& Y -ny'IH C SHaprHelt 1310 _!15 XSB, 

. 91 5 151 
.na~I.UH9 COBlla.r:teH!ISI C ltOHB&pcHOHHhiiiUI Sll&ltTpOH/Ulll nepexo.na 0 XSB • 

Onpe.neneBBG ltOS~~Kl)liGHTa BHyTpGHHGII ltOHBGpCHK ..[[liB nepexona 1310 KSB He npo.n-
/4/ 

CTiialiHGTCSI B03MO:lKHbiM 1 TliK Xalt liBTOpbl pallOTbl HG Ha(l~..[[MII KOHB8pCIIOHHbiX SliGKTpO"" 

HOB COOTBGTCTBy~I.Uell SHepruu. 3TO MO:lKHO o!S.,.BCHHTb H113ItOJI. MTllbTRUOllbHOCT~ nepexo.na, 

Hllnp11M9p E1. Ecnn llpHHliTlo MyllloTIIUOllbHOCTb iiep9XO.r:tll 1310 KSB - El, TO BHTGHCHBHOCTlt 

K -nHHHB STOre ..Jiepexo.na !Sy.neT COCTliBli.IITlo BCaro 15 %. OT RHTGHCIIBHOCTB K -nHBIIH 

nepexona 1248 lt9B ll TllKilll OTROCHTGllloHO CJII16AJl ltOIIB8pCIIOHllAH llliHJill nerxo MO:lKGT 6h1Tlt 
M6 · · ~I 

cxpb!Ta aa KOliB&pcliOHHbiMll llllllliRMK Tu , npacyTCTBOBABlllero 11 npenapaTe , 

nocxonltlty nepexo.n 1310 xss HallneH TonLxo B Y -cneltTpe, To nono:lK&RHe ypoBHH 

MO:lKHO yXA38Tb TOllbltO C TOifBOCT~;!: 15·X9B: ]400! 15 X9B, He HCK~'IOH0 1 'ITO HA6~.nae-

Mbl9 Y - lly'lll 1450 !_ 15 K9B COOTB&TCTB;yDT nepexo.n:y B OCHOBR09 COCTOHHlle C npe,n-

naraeMOro ypoaaB 1400 KSB, 

/4/ 
B pa6oTe 6Mn uneHTli~RnapoaaH nepexon c sHepruell 538 xss, 

C BBG..[[9HR9M ypOBHll 1400 lUlB OH TO:lK9 HAXO..[[IIT MGCTO MSJ«..[[y ypOBHllMH 1400 X9B H 

862 KSB, BoaMO:lKH00 'ITO Ha npe.nnaraeMJ.Ill ypOBGllb C 9Hapraelt 1400 KSB npOIICXO..[[HT nepe-

XO..[[ C SHeprHell 1074 KSB C ypOBHH 2474 KSB ( hV B Y -cnaXTpe - 1040 :!: 30ItSB ), 

16.pneHIIBilll Bemr'IHHbl K03~llllHOHTOB BHyTp9~H9A KOH»OpcHK ..[[liH 6onee :lK9CTltliX Y -Jty'lell 

Tu ( c sHeprlleil: 6onee 1,5 MsB), Mbl nOJiy'laeM HII:lKHH9 npe)lenhl, XOT0phl9 COOTBeT-
. + + . ' 

CTBy~T nH6o nepexonaM c swcoxHMH MynLTnnOJibliOCTHMII, nH6o 0 - 0 nepexonAM , To'l"" 

HOCTb .llaWIIX li3M9p9HHft B STOlt 06JillCTII CII9KTpa H9..[[0CTaTO'IHll ..[[JUl ..[[0CTOB9pHOrO 311JODJ'I~ 
/9/ 

Hill!, O.nHaKO T90p9TII'I9CKH9 paC'I9Tbl ConOBbQBa K np. npe..[[CKa3bm~T HMH'IHO HQCKOJIL-
164 

KIIX ypOBHOII Tllnll 0+ B 'lliCJIQ B0361:lK..[[9HHbiX COCTOSIHHJI Er 

./4/ /6/ 
nonlo3yHCb AllHHhiMK 05 KHT9HCHBHOCTHX KOHB9pCKOHHhiX llliHHlt, ..[[aUI!hiMH 06 

+ ~ 
0THOW9HHII 'IXCllll f3 -pacnanoa B OCHOBHOe K nepaoe l!I036y>K.r:t9HH09 COCTOHIIII9 Er 

- + 
ll BalllKMH .r:taHHhiMH ofi IIIIT9HCHBHOCTH Y -ny'I&JI II f3 -pacnana, MJ.I OU9HHJIH 3Ba'IOIU!SI 

164 
' lg ft nn11 pacnana Ha yponHH Er , f1onY'I&HHLle 3H&'I&Illlll y~taaaHW _Ha pu;c, 3, 

3Ha'IQHH9 
164 

lg ft ..[[Jill pacna.o;a B • OCHOBHOQ ( 0 +) II nepBOO B036y:lK..[[9HHOO COCTOSlHllll ( 2 +) 

Er OK&3llliOCb pliBHhiM 6,0 II 5,3 COOTB9TCTB9HHO, 'ITO. yXI13LlB&9T Hll paapeWQHHiiiJI xapax-

Tep f3+ -pacnana. 

10 

COJIOBb&BhiM II .np.'
91 

6hlllll paCC'IIITlllihl 3H&prHR fJ-11. Y -BII6paJI)IOHI!hiX COCTOllHl!Jl 

'IOTHo-'IOTHwx c:a:nbllo ne~opNRposaHHhiX 11.nap .a o6nacTll 152 <;;..A .S, 186 • 

3neprHlt nepaoro _ypoBH.IJ fJ -a116pan:a:ona:oll nonochl y 
164 

Er ..[[Oll:lKHA COCTiiaJ1ltTL, 
/9/ 

cornacno pac-qaTaM , npH6nH3HTenbl{o 1,3 MsB, 

0+, JC.OTOphll! MOJKHO C'IIITaTb nepBhiM ypOBHQM B 

1248 KSB B XOpOW9M COrn&CIIll C T90p9TB'I9CKRMH 

n K T 9 p a T y p a 

MJ.I Ba6monaeM ypOB9Hb C XllpaXT9pKCTKKOll 

f3 -.x6pana:onKoll nonoce, aa BhiCOTe 
/9/ 
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164 
Puc.2, y - cneKTp Tu B ot5nacTH auepr!fll OT 600 KaB !lO !i,B,f>O KaB. 

3&cnep11MBHTMbHhiB TO'iKH nony'iBHbi KaK paaHOCTb ( Tu + cp) - q,, 
JleBee 600 xas H!lBT no!l'bBM ua aHHHrHJ1lUIHOHHbiil naK, ToHKHB nHHHH 

XOMUOHBHTbl p83J10)I{BHHH; J1BBBB UOCJIB!lHBl! TO'iKH Kfi)K!J.Oro CllBKTpa 

npoBO!lHJICH ropaaoHTanbHbil! y'iacTOK !lO 0. )KapHaH nHHHH - cyMMa 

K.O).(nOHeHi.. . 
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