
COOBIUEHHH 
OB'bE,lJ;HHEHHOro 

HHCTHTYTA 
H,lJ;EPHblX 

HCCJIE,IJ;OBAHHJ1 //j .lly'5aa 
.... . .. 

-·······~~·$··t ..... .,.,.,.. ·sq;,:: . 
• • -l;:fi•:b•P·· .;::'' . . . • 

• -.-ll:.$•:•l- / .. . 
,:::"$°$-: / • • • . ...• .,.~ .. -. .. ,......... . / .•.. • •-•• •.•~7.~LlH,f.,.••-b,_ •• .,.. ,,,_,'YI-••~.~~• J"l· ~-.,... .-•· 

! 
i = 

~ /l 
,"#'. • • h 
.-:~ -~;,-· 
~?;.-_;-:t···· 

.,f;1,>".• 

JI .H. r JIOHTJI , lO .M .. K 83apHHOB, 

A .M . P o3aHoBa, H .H . C H.nHH 

I 3 KJ. 4v!T 3Aif.1.J 

P 1-5737 

tS 

i 
~A30BYR AHAJIH3 PP-PACCEHHHH 

TIPH 3HEPrHH 1 r 38 

-
• • A, 

I • • 
~ 1971 



JI.ff. r JIOHTH*, IO .M. KB3apHHOB, 

A .M . P 63aeoBa, ff .H . C HJIHH 

P 1-5737 

~A30BYA AHAJIH3 PP-PACCEHHHH 

IlPH 3HEPrHH 1 r3B 

Hayqno-TexeaqecKaa 
6a6n110Teaa 

OHHH 

* T611n11CCKl!fi rocyaapCTBeHHblfi yH11Bepc11TeT 



BepXHHH rpaHHlla o6naCTH 0JlH03HS'IHOrO onpeJleneHHH aMnnHTYJlbl HyKnoH­

HyKnOHHoro pacceHHHSI HBXOJlHTCSI s H8CTOHII18e speMSI s o6naCTH 9H8pI'HH 

400 Masll ,2/. TTpH 6onee SbICOKHX aHeprHsix OJlH03Ha'IHbiil: peaynbTaT qiaaosoro 

aHannaa nony'leH npH 630 Mas/3/. :3TOT peay,!lbTaT, OAHBKO, ·s H3S8CTHOii 

CTeneHH 3SBHCHT OT TeX npeJlnonmKeHHil, KOTOpble 6hinH CJlenaHbl OTHOCHTenb­

HO npoueccos MeaoHoo6paaosaHHSI npH nposeJleHHH qiaaosoro aHanHaa. B CBSl3H 

C 9THM MO)KHO JlyMaTb, 'ITO sonpoc 06 0JlH03HS'IHOCTH onpeJleneHHH aMnnHTYJlbl 

ynpyroro paccesiHHSI HyKnoHos HyKnoHaMH npH aHeprHH 635 Mas Tpe6yeT JlO­

nonHHTenbHhIX HCCneJlOSBHHil, 

<l>aSOSblil: aHanHS pp -JlBHHhIX, nony'leHHb!X npH 9HeprHSIX, 6nH3KHX K 

1 ras, paHee 6bm npOS8Jl8H s pa6oTe141• AsTOpb! 3TOil pa60TbI1 OAHSKO, 

HCilOnb30sanH He see H3SeCTHbl8 Jl8HHbl8 H HeJlOCTSTOK 9KCnepHM8HTBnbHOro 

MaTepHana KOMil8HCHposanH peaynbT8T8MH, nonyqeHHhIMH C HCnonb30S8HH8M 

MOJlenH OJlHo6oaoHHoro o6MeHa. a/4/ He HSy'leH nonHocTbIO TaK)Ke sonpoc 06 

OJlHOSHa'IHOCTH nony'leHHoro peaynbTaTa aHanHaa. 

<l>a30Bb!ii: aHanHa, peaynbTBTbl KOToporo npHSeJleHhl HH}Ke, SbinOnHeH C 

uenbIO nony'leHHH CBeJleHHil, Heo6XOJlHMb!X JlnH nnaHHposaHHSI 3KCnepHMeHTOB no 

11ccne1lOBaHH10 ynpyroro pp -pacceHHHH npH aaeprHH 1 fas. 
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IlocTaHOBK8 38JJ.8'1H 

TTpu npoBeJJ.eHHH ct>aaoBoro aHanuaa 6bmH ~JJ.enaHbI cne13.y10urne npeJJ.nono­

:lKeHHSI: 

1. OJJ.HOMe30HHOe npn6nH:lK8HHe cnpaBeJJ.nHBO )lnSI onncaHHSI pp -B38HMO­

JJ.eHCTBHSI npn 8Heprnn 1 faB B COCTOSIHH.SIX C op6HT8llbHbIM MOMeHTOM e > 6 • 

H 

2. Me30H006pa30B8HHe HJleT, B OCHOBHOM, H3 Ha'lanbHbIX 
3 
F - COCTOSIHHHo 

2, 3,4 

3p • 10 
0, 1,2 2 

3. Mo:lKHO npeHe6pe'lb 8HepreTH'l8CKOii: 38BHCHMOCTblO ncnonb30B8HHblX 

8KCnepHMeHTanbHbIX JJ.BHHbIX H B npe)lenax OIIIH0OK OTHeCTH HX K 8HeprHH 

1 raa (cM. Ta6n. 1 ). 

OueHKB rpaHHUbl npHMeHHMOCTH OJJ.HOM830HHOrO npn6nH:lKeHHSl: nony'leHa 

Ha OCHOBBHHH peaynbTBTOB ct>a3oBoro aHannaa npn aHeprHH 630 MaB131 C y'le­

TOM H3MeHeHnsi: npnuenbHoro napaMeTpa npn nepexoJle K aHeprHH 1 faB. 

OCHOB8HHeM 13.nsi: npe)lnono:lKeHHSI OTHOCHTenbHO xapaKTepa npouecCOB Me-

30H006pa30B8HHSI nOCllY:lKHnO TO O0CT05ITenbCTBO, 'ITO yrnOBbie pacnpe13.eneHH5I 

1T-Me30HOB, o6pa3y!OIIIHXCSI B pp -CTOnKHOB8HH.SIX npn 8HeprHH 1 faB, TaK 

:lKe, KBK H npn 8Heprusi:x 650-660 MaB, He COJJ.ep:lKaT ti:neHOB 6onee Bb!COKHX, 

'leM Cos 4 0 ( 0 - yron BbmeTa 1T -Me30H8). B TO )!{8 BpeMSI H3BeCTHO, 

'ITO JlnSI YAOBneTBOpHTenbHOro onHC8HHSI 8KCnepHMeHTa npn ct>a30BOM aHanH3e 

630 Maa JJ.OCTBTO'IHO y'leCTb KOMnneKCHOCTb ct>aa TonbKO B COCTOSIHHSIX 

l D 2 H 3F 
2,3,4 

p 
' O, l, 2 

I1cnom,aoaaHHb1e npn npoBeJleHHH ct>aaoBoro aHannaa aKcnepnMeHTanbHbie 

JJ.8HHbI8 npHB8JJ.8Hbl B TaOnHU8 2. nnsi: TOI"'O 'ITOObl HCKnlO'IHTb B03MO:lKHbI8 

CHCTeMaTH'leCKHe OIIIH0KH B peaynbTaTax, nony11eHHbIX paanH'IHbIMH 8BTOp8MH, 

Jl8HHb18 0bJnH noJJ.BeprHyTbl npeJJ.BapnTenbHOH o6pa60TKe. TTpn 8TOM AHct>ct>epeH-

/6-9/ 
UHanbHbie ce'leHHB ynpyroro pp -pacccesi:Hnsi:, H3MepeHHbie B , nepenop-

MHPOBaHbI na nonHoe ce'leHHe ynpyroro paccesi:nHsi: u ~~~" =24,8~ o,g/151. 

HopMHPOBO'IHbie Koact>ct>HUH8HTbl npHB8Jl8HbI B TpeTheM CTon6ue Ta6nHUbI 2. 

nnsi: IIOny11eHHSI HCnpaBneHHbIX 3Ha'leHHH JJ.Hci>ci>epeHUHBnbHbIX Ce'leHHH BenH'IHHbl 

du I d O, yKaaaHHbie B nepe'lncneHHbIX pa6oTax ( Ta6n.1 ) , Heo6xoJJ.HMO paa)le­

nnTb Ha C00TBeTCTBYIOIIIHe H0pMblo TionHbJe ce'l:eHHSI B38HMOJJ.eii:CTBHSI, H3MepeHHbJe 

B pa6oTax1121H /l3/ npn aHeprH.SIX 1,03 n 1,075 raa, 6bmH ycpeJlHeHbI. B pe­

aynbTBTbI H3MepeHnii nonsi:pnaaunH
1121 

KBanpaTH'IHO 13.ooaBneHa OIIIH6Ka B H3Me-

4 

peHHH -nonsi:pH38UHH nepBH'IHOro ny'IKa ( "' 5%). naHHbJe no AH<t>ct>epeHUHanb­

HbIM ce'l:eHHSIM H nonsi:pH38UHH JJ.nSI yrnoB 0 > 90° 0bJnH npHBeJJ.eHbl K HHTep­

Bany 0°;;; 0 ;;; 90° no H3BeCTHbIM C0OTHOIIIeHHSIMo 

nerKO n0JJ.C'IHT8Tb, 'IT0 JJ.8HHbie Ta6nHUbl 2 JJ.BIOT B03M0:lKH0CTb onpeJJ.enHTb' 

d a n 
3f + 1 CBo6oJJ.HbIX napaMeTpoB ( u .:-1 • -d-,...- - L + 1; P(0) .;..f -1 , 

max to.t , l,£ max max , 

C .;.. f + 1 
n n max 

u Heynp .;.. 1 (nnn 21 napaMeTp npH f =6). Yncno ct>a-
nonn max 

30BbIX CJlBHI"'OB, no)lne:lKBIUHX onpeJleneHHlO npH f = 6 , ecnH Y'IHTbIBBTb 
max 

Me30H006pa30B8HHe H3 p D H F -COCTOSIHHH, paBHO 22. HeJJ.OCTaro-

mne ypaBHeHHSI JJ.88T OJJ.HOM830HHOe npn6nH:lKeHHe, ncnonb30B8HH0e )lnSI OilHCa­

HHSI pp - B38HMOJJ.eiiCTBHSI B C0CT0SIHHSIX C Bb!C0KHMH op6nTanbHb!MH M0MeH­

TBMH, H 3813.8'18, nO-BHJlHMOMY, peIIIaeTcsi:. OJlH8KO npn 8TOM 'IHCno peIIJeHHH 

6yJJ.eT 3aBeJJ.OMO BenHK0 .( "'2m , I"'JJ.e m - HCKOM0e 'IHCno napaMeTpOB/5/). 

n!Jsi: Toro 'ITO0bl nony'IHTb HeKOT0poe nepeonpe)leneHHe, 'ITO HeO0XOJlHMO B 

HennHeHHbIX 38JJ.8'18X, KOTOpbie peIIIalOTCSI MeTOJJ.OM MBKCHMyMa npaBJl0IlOJJ.0-

6nsi:, B aKcnepHMeHTanbHbie JJ.BHHbJe 0bJnH JJ.06aaneHbI 'leTbipe T0'IKH, nony'leH­

Hbie 8KCTpanonsi:uneii 8HepreTH'leCK0H 38BHCHMOCTH Koact>ct>nuneHTa JJ.enonsi:pH38-

UHH D pp ' H3MepeHHoro B o6naCTH 6onee HH3KHX aHeprHii (400-630 Maa). 

OIIIH0KH 8KCTpanonHpOB8HHb!X 3Ha'leHHH 0bJnll npn 8TOM B3SITbl TBKHMH, 'IT0-

6bI 8TOT napaMeTp 6bm nonO)KHTenbHO onpe)leneH c Beposi:THOCTbIO 0,99. 

I"'Jle 

PeIIIeHHSl: HBXOJJ.HnHCb H3 ycnoBHSl: MHHHMyMa cpyHKUHOHana 

xz 

F 
exp 

n 
I. [ F 

1 = l exp 
F(B)]2. 

1 w ' 1 

- 3H8'18HHSI, nony'leHHOe B 8KCnepHMeHTe, F ( 8) - paC'leTHOe 

3H8'18HHe H3MepeHH0H BenH'IHHbI, Wt - Bee, n - nonHoe 'IHCno 8KCnepnMeH­

TanbHbIX To'leK, ncnonb30B8HHbIX 13.nsi: npoaeJJ.eHHSI ct>aaoaoro aHanHaa. TTpoue­

JJ.ypa IlOHCKa peIIIeHHH IlOJJ.p06Ho onHcaHa pauee a 1191• 

PeaynbT8Tbl 

IlonbITKa HaHTH peIIIeHHe co cny'l:a:11:HbIX Ha'l:anbHbIX 3H8'18HH:II: H TBKHM 

o6pa30M npoaepHTb OJJ.H03H8'1HOCTb peIIIeHHSI 38JJ.8'1H He yaeH'lanacb ycnexoM. 

OKaaanocb, 'ITO OIIIH0KH Hai!:)leHHbJX npn 8TOM napaMeTpOB HBCTOnbKO BenH-

5 



KH {100% H 6onee), 'ITO Bee pemeHH.H B npenenax omu6oK He paanutiaIOTC.H. 

B CB.H3H C 9THM 6hmO pemeH0 nonytIHTb Ha6op ljia30BhlX CJlBHr0B, Oil!ICb!BaIOIUHH 

9KCnepHM8HTanhHbie naHHble npu 9HeprHH 1 f 9B 9KCTpanon.Huueil: pemeHH.H, 

aail:JleHHoro npu aaepr1rn 630 MaB131 . nmi: 9Toro aHatieHH.H ljiaaoBhIX CJlBHroB, 

HafineHHbie B
131 ' 6binH B351Tbl B Ka'leCTBe HatianbHb!X 3Ha'leHHH H yTO'IH8Hbl 

no 9KCilepHMeHTanhHb!M naHHhIM, np11Bet1eHHhlM B Ta6nuue 2, B npouecce yTO'l­

HeHH.H 6hinH npHH.HTbl Mepbl nng Toro, 'IT06bl 9HepreTH'leCKHe aaBHCHM0CTH 

8 ( E) 6hinH Ll0CTaT0'IH0 M0HOT0HHbl Bnn0Tb Ll0 9HeprHH 1 faB, 

nonyqeaaoe TaKHM o6paaoM perneHHe JlaHo B Ta6n11ue 3. B Ta6nuue TaK­

*e npHBelleHbI peaynhTaThI ljiaaoBoro aHanuaa npu aHeprHH 630 MaB131 H 

1000 MaB141• CpaBHeHHe nonytieHHoro Ha6opa ljia30Bb!X CLlBHr0B C perneHHeM, 

HafineHHh!M paH~e npH 9Hepru11 630 MaB
131 • yKa3bIBaeT Ha TO, 'ITO 9KCnepu­

MeHTanhHh!e LlaHHhie npu 9HeprmI 1 faB MQ)KHQ Ll0CTaT0'IH0 xopomo onucaTb 

B npennono)KeHHH MOH0TOHH0il: 3aBHCHM0CTH ljia30BhlX CLlBHrOB OT 9HeprHH. 

IlpH 9T0M He B03HHKaeT neo6XOLlHMOCTb BB0LlHTb npennonO)K8HHe O 3aMeTH0M 

Me3onoo6pa3oBaHHII H3 Ha'lanhH0ro 1 S -C0CT051HH51, KaK 9T0 6bm!I Bh!HY)Kll8Hbl 
0 ' 

cnenaTb np11 9Hepr1111 1000 M9B aBT0pbl pa60Tb/41 • 

YrnOBhie 3aBHCHM0CTH 9KCnepHMeHTanbH0 na6n10t1aeMh!X BenH'IHH, paCC'IH­

TaHHbie no nonytieHH0My na6opy ljia30BhlX CLlBHr0B, noKa3aHbI Ha puc. 1-6. 

3alllTpHXOBaHHhle o6naCTH Ha puc. 1-3 - K0PHJl0pbl OlllH60K pactieTHhIX KpHBh!X, 

Kopunop ornu6oK pactieTHb!X Kp!IBh!X Ha puc, 4-6 nng yrnOBblX 3aBHCHM0CTeil: 

napaMeTp0B BonbljieHlllTeil:Ha C0CTaBn51eT 100%. OTCIOLla C 0'leBHLlHOCTbIO cne­

nyeT, 'ITO Hau6onee ueHHa51 HHljJOpMaUH.H nng onpeneneHH51 aMnnnTYLlhl PP -
pacce51lill.H B HaCT051IUee BpeMst M0)KeT 6b!Th nony'leHa T0nhKO H3 9KCnepHMeH­

T0B no Tp0HH0MY paccestHHIO. 

Tiocne 3aBepmeHH.H HaCTO.HIUeil: pa60TbI B nHTepaType nostBHnHCh H0Bbie 

peaynhTaTb! H3MepeHHst Llllq>qiepeHUHanhHhIX cetieHHfi, nons:1p11aau11n lI Jlenongpuaa­

UHH ( CM. Ta6nuuy 1 ) • BnepBbie H3MepeHHast npH 9Heprnn 984 MaB Jl8IlOn51pH3a­

UH.H D Ha yrne 90° (c.u.u.), K C0)KaneHHIO, HMeeT no'ITH 100% OlllH6Ky 
PP 

H npaKTH'l8CKH He JlaeT H0B0H HH~0pMau11n. n11~1jiepeHu11anhHhle CetieHHst H nong-

pnaaun.H, H3MepeHHhie B HHTepBane yrnoB 30-90°, cornacyIOTC.H c naHHhIMH, 

ony6nHKOBaHHb!MH paHee. 

B 3aKnIO'leHne aBTOpbI Bbipa)KaIOT 6naro.uapHOCTb c.11. BHnEHbKOfi aa 

noM0Wb B pa6oTe. 
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. l 
rl 

i 
1 
i 

E, 
MaB 

PPI 
968 
970 

1030 
!073 
1075 

PPI 
950 

970 

991 

Ta6JIH,!!8 I. 

~KcnepHMeHT8JibHSe 'A8HHSe no ynpyrOMY pp-pacceHHHD 

BWIH8H I raB. 

lc.f.n. I f IAf IHCTOq-
HHK E, I ~ 1 MaB c.~.11. f I Af 

rCTOq-
HHK 

noJIHOe ceqeHne eftot ( u6) PPI nOJIHOe Heynp. ceqeHneeJ:.·(u6) 

47,553 o,058 /18/x 970 22,48 o,s /15/ 
47,3 l 1 0 /!5/ 
46,.5 2,0 /12/ 
47,49 0 1 046 /13/x 
48,3 1 1 6 /IS/ 

'AH¢¢epeH~H8JibHOe ceqeHHe dG/dQ (u6/cTep.) 

35,90 6,71 0,56 /17/x 1000 36,5 5,66 0,10 /8/ 
38,73 6,30 0 1 5! I 41,3 4,54 0 1 !0 
43, 12 4,76 0,25 53,7 2,44 0,07 
49,45 3,51 0,23 64,0 1 1 33 0,05 
54,55 2,58 0,17 77,0 0,79 0,05 
58,67 2,26 0 1 IS 90,0 0,62 0,05 

/7/ 62762 1 ,65 0,11 1010 18 1 5 11 1 80 0,26 
67,05 11 45 0,12 24,6 101 40 0,33 
70,12 I 1 08 0,09 :50, 7 7,89 0 1 18 
73,74 l 1 00 o,os 36,7 5,76 0,09 
77,88 o,99 0,08 41,5 4 1 II 0,09 
81 195 0,65 0,05 48,5 2,718 0,051 
86,55 0,73 0,06 60,0 l 1 546 0,041 
89,43 0,78 0,IO 

/6/ 
71, I 0 1 922 0,029 

12, 30 19,600 1~200 79,8 o,739 o,o:s7 
48,:50 3,506 o,oss 90,0 0,608 o,o:so 

/17/x 59,7:5 2,037 0,070 1040 :57,82 5,97 0,:54 
70,8:5 11 185 0,040 44,77 4,:58 0,22 
81,55 0,898 0,024 

/9/ 
50,95 :5,04 0,20 

14,5 18,620 o,so1 55,25 2,20 o, I5 
I9 ,o 14,280 0,:566 60,00 1 194 0,16 
2:5,0 12,460 o,2so 6:5 1 90 1 1 56 0 1 !0 
:50,5 I0,:5:54 0,274 68,28 11 17 0,IO 
40,0 5,430 0 1 Il7 71,93 0,95 o,os 
50,0 3,200 0,089 76,70 o,85 0,06 
59,5 1 1 860 0,085 80,80 0,66 0,06 
70,0 I 1 041 0,085 84,27 0,65 0,05 
80,25 0,690 0,036 88,28 0,65 0,06 

X - IlpH IlOHCKe pemeHHH He HCllOJib80B8HO. 
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Ta6JIH_l!a Io 

( IIpO~OJillteHHe) 

E I e· I Ma~ CoqoHo f I .11 IHCTOtl-
HHK E I 9° I Ma~ c.q.H. f l~t IHCTOtl-

HHK 

PPI noJistpHaaqHst p 
950 29,55 0 1 41 0,03 /17/x 51 ,20 0, 330 0,020 

35,90 0,437 0,04 55,40 0,330 0,020 
38,73 0,53 0,05 60,CO o,2s5 0,020 
43, I2 0,44 0,03 64,60 0,265 0,030 
49,45 0,47 0,04 67,20 0,287 0,050 
54,55 0,40 0,04 68,70 0,210 0,060 
58,67 0,37 0,05 71,60 0,210 0,020 
62,62 0,36 0,05 75,60 o,oso 0,035 
67,05 0,25 0,01 79,40 0,092 0 1 013 
70, 12 0,20 o,os 83 ,20 0,090 0,020 
73,74 0,24 o,os 87,00 -O,OI7 0,0412 
77,88 0,04 o,08 1030 39,88 0,419 0,037 /12/ 
BI,95 o, 17 o,os 42,47 0,464 0,046 
86,55 -0,09 0,09 53,60 0 1 481 0,033 
89,43 -0, IS o, 13 57 1 81 0,417 0,043 

970 12, 30 0,237 0 1 155 /IO/ 61, 62 0,325 0,037 
22, IO o, 183 0,079 65,32 0,258 0,074 
24,50 0,223 0,061 68,52· 0,245 0,035 
26,90 0,312 0,068 71,37 0,265 0,039 
29,40 0,237 0,082 77,25 0,095 0,029 
30,50 0,229 0,056 88,25 -0,021 0,034 
36,50 0,297 0,067 1040 30,68 0 1 41 0,02 /17/x 
48 ,30 0,386 0,070 37,82 0,47 0,03 
59,70 0,334 0,083 44,77 0,38 0,02 
70 1 80 o, 169 0,067 50,95 0,46 0,04 
81 1 60 0,063 0,066 55,25 0,32 0,04 

1029 25,90 0,345 0,040 60,00 0,28 0,05 
30, 90 0,355 0,020 63,90 0 128 0,05 
35,60 0,370 0,030 68,28 0,32 0,06 
40,60 0,385 0,030 71,93 0,21 0,07 
42,00 0,405 0,027 76,70 0,22 0,06 
45,40 0,370 0,020 80,80 -O,OI 0 1 08 
46,60 0,360 0,025 84,27 O,II 0,08 
50,00 0;345 0,021 88,28 O,OI o,08 

PPI KoppeJistqHst noJistpHa~HwCnn PPI ~enoJistpHsaqHst D 
978 42,0 0 170 0 1 19 III/ 984 90,0 

46, 7 0,72 0,15 
51,2 0,61 0,16 
55,6 0,62 0,20 
60,0 0,46 0,26 
64,3 0,44 0,27 
68,6 0,71 0,47 
70,0 o, 39 0,27 
"13, 4 0,69 0,16 
77,4 0,79 0,17 

X - npH nOHCKB pemeHHi He HCnOJih80BaHo. 

10 

0,65 0,56 /16/x 

Ta6JIH!U!_2. 
06pa6oTaHHUe 3KcnepHMeHTSJihHUe ~aHHHeo 

3Kcn. I E, l tlHCJIO I HOpMa I 't 2 r;:~tl-, npHMetlSHHe BeJIH'lo 113B TOtleK 

(5pp 970 l 0,003 /15/ 
tot 1030 I 0,054 /14/ 

1075 I /13/ ycpe~HeHo 
. -

0 Heyn. 
nOJ1H. 

970 l /15/ 

(do/dg) 910 4 11 109 .:!: 0 1 044 4,8 /6/ nepeHopMHposa• 
pp 991 8 0,990 .:t 0,038 20, l /9/ HO Ha llOJIHOe 

· IOOO 5 o,870 .:t 0,034 7,6 /8/ Heynp. cet1eHHe 

Ppp 

Cnn 

Dpp 

I 
f2 

~o 
3Pa ~· P. •na. 
&2 

3'Jl 
3F2 

Ji,! 
•G4 
€4 

JH4 
3H5 
JH6 
I6 

4so 
3po 
3p1 
3p2 
•n2 
3F2 
3F3 
lF4-

-;(2 

n 

lOIO 9 0,835 .:t 0,031 13,0 /7/ (24, 8;t0, 9 Mei) 

970 II 9,8 /IO/ 
1029 17 16,3 III/ 
1030 IO 15,6 /12/ 

978 IO 0,82 III/ 

4 sxcTpanoJistq,rn 

Ta6JIHUa 3. 
~asosue C~BHrH B rpa;zycax (napaMeTpHS~Hst CTanna/201). 

630 Mas/3/ I I ras(HacT.pa6oTa) I I ras141 

0,076 = 0,005 0,07 o,08 
-19,4 ,¼ 3,4 -5,0 -30,0 
-20,7 :t 2,4 -4I, I -37,5 
-29,9 :t 2,2 -I7,6 -71,5 

34,7 ± I, 8 55,0 I6,9 
9,6 ± 1,6 11,8 11 ,3 
2,9 ± 0,9 3,8 43,5 

-4,I ± 0,6 -6,6 -I3,7 
0,7 ± 0,8 -0 1 3 ( -7,73) 
3,8 ± o,s 4,7 ( 6, 50 ) 
5,6 ± 0,7 6,4 ( 4, 50 ) 
o,7 ± o,s -2 ,5 

( l,IO ) -2,3 -t 0,6 -3,51 
-3 ,2 -t 0,8 -i-I, 5 ( -2, 00 ) 
-2,s t. o, 5 -3,7 ( 2,40) 

O'AHOMe8o -3,2 ( 0 1 669) 

MHHMHe '180TH ¢a80BUX C~BHrOB 

- - 40,0 - 2,0 9,0 
- 30,2 o,o 

5 1 1 t I 1 5 5,4 16,0 
I0,9 .± 2,6 6,8 13,2 
0,1 .± I, I 4,9 19,o 
2,4 .± I, 5 9,4 18,o 
4,0 .± 0,7 16,5 3,0 

88 52 
82 62 
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