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BsetieHHe 

!13BeCTHO, 'ITO ljla30BbiH 8H81IH3 (ljl.a.) S!BJISt:eTCSI · OnHHM H3 T8KHX MeTO

noa o6pa60TKH 3KCllepHMeHT8nhHbiX naHHbiX, KOTOpb!H npencTaBJISieT pe3y1IhT8Tbl 

Ollb!T8 B BH)le COBOKYITHOCTH ljleHOMeHOJIOI'H'IeCKH llOJl6HpaeMbl X napaMeTpOB. 

AHaJIH3 C'IHTaeTcSI BhmonHeHHbiM, ecnH ¢asoBbie c.ciBHI'H Hail:JleHhi TaK, 'ITO 

HH H3MeHe HHe K01IH'IeCTB8 8H81IH3HpyeMOH HHijJOpM8UHH, HH H3MeHeHHe HCXOJl

HblX ll0Cbi1IOK 8H81IH38 He MeHSIIOT eJlHHCTBeHHOCTH H XapaKTepa ljla30BOI'O pe-

meHHSI. 

B a e KoTOpb iX cnyqagx ( HanpHMep, npH 3HeprHSIX Bhitue nopora pmKJleHHSI 

Me30HOB, I'Jle 'IH C JIO HCKOMbiX napaMeTpOB Be1IHKO) TpyJlHO CJle118Tb 0JlH03-

H8'1H biH 8H81IH3 Cpaay H 38Jl8'1Y npHXOJlHTCSI perna Tb B HeCKOJibKO 3T8llOB no 

Mepe H8KOn1Ie HHS! 3KCnepHMeHT 81lbHblX Jl8HHbiX. 

O co6enno 'leTKO OTMe'leHHaSI oco6eHHOCTh npocnelKHBaeTcSI Ha npHMepe 

p a 3BHTHSI 8H81IH38 P P - pacceSIHHSI B o6nacTH 630-660 M3B. 

BnepBble 8H81IH3 B 3TOH o6naCTH Bblll01IHSI1ICSI Jl1IS! CHHf'JieTHb!X COCTOSI

HHll p p - CHCTeMbl Ha OCHOBe Jl8HHblX 0 Ce'leHHH H K031jJ!jJHUHeHT8X KOppeng

UHH H nenonSipH38UHH 11 I. 3aTeM npoBOJlHJICSI 6onee noml'biil: aHanHs JlBYMSI 

rpynnaMH 8BTOpOB l 2 ,31, KOTOpblH llpHBeJI K HeCKOJibKHM npHMepHO p8BHO

B e pOSITHbiM perneHHSIM. B Jl81IhHeil:rneM c nosmneHHeM HH¢opMaUHH o6 yrnoBolt 

38BHCHMOCTH napaMeTpOB R H A npOH3BOJlH1IOCb yTO'lHeHHe !jl.a., 'ITO 

npHaeno K yMeHhllleHHIO 'IH c na perneHHil: I 41. 

0JlH8KO 3H8'1HTeJibH8Sl '18CTb 8H81IH3HpOB8BillHXCSI 3KCJiepHMeHT81IbHbiX 

Jl8HHblX OK838118Cb HeBepROH H3-38 OlllH6KH B onpeJleJieHHH ll01IS!pH38UIIH lly'l-
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K8 H ee npHllJnOCb nepeHOpMHpOB8Tb /5/, 'ITO npJ!Beno K He06XO!(HMOCTH H3-

D MeHHTb 3H8'1eHH~ napaMeTpOB c 
nn • nn H 

Tiocne HCnpaBneHH~ H yTO'IHeHH~ peaynhT8TOB B pa6oTe / 5/ npOBO!lH

nOCb nHWb yTO'IHeHHe nony'leaaoro paHee <Paaoaoro p.eweHH~. TipH sToM as-

TOPhi / 5 / He Y'lnH TOro '1Pe3Bbi'I8HHO B8)1(HOrO 06CTO~TenbCTB8. 'ITO HOB8~ 
COBOKYITHOCTb 3KCITepHMeHT8nbHbiX !(8HHbiX MOrna CyWeCTBeHHO ae4JopMHpo-

B8Tb npe)I(HJOIO ITOBePXHOCTb <bYHKUHOHana X 2 
, o6p830B8B H8 He if AOITOn

HHTenbHhie MHHHMYMhi. TaKHe MHHHMYMbl MOryT COOTBeTCTBOB8Tb HeH3BeCT

HbiM paHee peweHH~M. TIOSTOMY nHWb y6e!lHBWHCb B HX OTCyTCTBHH, MO)I(HO 

38HHM8TbC~ K8KHMH-nH60 YTO'IHeHH~MH y)l(e H3BeCTHbiX peweHHH. 

J1CXOll~ H3 3TOrO, Mbl npOBenH ITOHCK HOBbiX peweHHif CO cny'IBHHb!X 

H8'18nbHbiX 3H8'1eHHH <IJa30BbiX CllBHrOB H8 OCHOBe TW8TenbHO OT06paHHOrO 

coapeMeHHoro sKcnepHMeHTanbHoro MaTepHana npH pa3nH'IHhiX npeanono)l(e

HH~X o xapaKTepe Meaoaoo6paaoaaHH~. HeKOTOpbie npeaaapHTenbHhie peaynb

TaTbi sToro <b. a. ony6nHKOBBHhi B 161. PeaynbTaTbi aaaaoil pa6oThi cneayeT 

paCCM8TpHB8Tb K8K OAHH H3 3T8ITOB 8H8nH38, C!(enaHHOrO B onpeaeneHHhlX 

npeanonO)I(eHH~X, KOTOpbie MOryT H3MeH~TbC~ C H3MeHeHHeM H8WHX 3H8HHH 

0 XapaKTepe B38HMOAeHCTBH~ HyKnOHOB. 

Bbi6op 3KCITepHMenranbnoro · MaTepHana 

B H8CTO~WeH pa6oTe HCITOnb30B8nHCb !(8HHhle, nony'leHHhle, B OCUOB

HOM, An~ yaKoi1 sHepreTH'IeCKoi1 o6nacTH 63!'5-650 Msa. B b i6opKa MaTepHana 

rrpOBOAHnacb cneAyiOillHM o6pa30M. TipH paCCMOTpeHHH AH<IJ!jlepeHUH8nbH hiX ce

'leHHM npeano'ITeHHe OTAa s anocb pe3ynhTaTaM, rrony'leHHhiM c rroMOWbJO Ka

MepHoi1 MeTOAHKH npH 650 ± 15 MsB 171 , aocToBepaocTb KOTOpbiX oKynaeT 

OTHOCHTenbHYJO 6e!(HOCTb CT8THCTHKH . 3aMeTHM,'ITO 3TH peaynhT8Tbl C TO'I

HOCTbiO AO OWH60K H3MepeHHM COBI18A8JOT C A8HHbiMH no 3H8'1eHH~M Ce'leHHM, 

HHTepnonHpoaaHHhiMH K sHeprHH 635 MsB. PeaynhTaTbi pa6oThi /8/ He aHa

nH3HpoaanHCb no TOM npH'IHHe, 'ITO HX BhlCOK8~ CT8THCTH'IeCK8~ TO'IHOCTb He 

ITO!(KpenneH8 TW8TenbHblM pa360pOM B03MO)I(Hb!X CHCTeMBTH'IeCKHX OWH60K. 

BenH'IHHhi non~pH38UHH, HaiiaeHHhie B /5/ an~ sHeprHH 667 Msa, He 

npHHHManHCb BO BHHM8HHe BCneACTBHe Toro, 'ITO nepeC'IeT 3THX pe3ynbT8TOB 
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K 9Hepnm 635 M9B Tpe6yeT cmuliKOM neTanhHhiX csenemdl: o6 9HepreTH'Iec

KOH 38BHCHMOCTH ITOnRpH38UHH B lliHpOKOH o6naCTH yrnoB H 9Hepi'HH. fl09TO

MY pe3ynhT8Tbl /5/ 38MeHeHhl 6onee TO'IHbiMH A8HHbiMH pa60Tbl / 6 /, BbiiTOn

HeHHOH rrpH 635 M9B. 

HaMH HCITOnb30B8nHCb T8K*e HCITpaBneHHhle C y'leTOM pe3ynbT8TOB/5 ,6/ 

senH'IHHbi D (e) H pe3ynbT8Tbl H3MepeHHR rrapaMeTpa R (e) , OT-

HOC51lll.lieCR K 9Hepr~-tli 635 M -9B -

8br6op rrapaMeTpa c <e l 
nn 

COITPR*eH C HeKOTOpb!MH TPYAHOCTRMH. 

MMe~TCR H3MepeHHR yrnosofl 3aBHCHMOCTH 9Toro rrapaMeTpa Ha 9HeprHRX 

575, 640 H 683 M9B /9, 1, 10 1 • CorrocTasneaHe 9THX pe3ynbT8TOB naeT ocao

BaHHe rrpenrronO*HTb, 'ITO 38BHCHMOCTb C n n (e) OT 9HeprHH HeMOHOTOHHa. 

6onee orrpeneneHHhie Bb!CK83b!B8HHR nenaTb ITOK8 TpyAHO, ITOCKOnhKY CT8THC

TH'IeCKH pe3y nhT8 Tbl 19 ,1, 1 0 I pa3nlf'I8~TC g He3H8'1HTenhHO. n 09TOMY. Y'lliTbl

B8R TOT <)>aKT, '!TO HH<)>OpM8UHR 06 yrnOBb!X 38BHCHMOCTRX C nn (e) rrpH 9Hep

f'HRX 575 H 683 M9B 6onee rronaa 1 'leM rrpH 9HeprHH 640 M9B1 Mhi HCrronb-

30BanH nHaeM:Ho HHTeprronHposaaawe K 635 M9B naaawe o6 yrnosofl 38BHCH-

MOC'l'H C <el 19•101 • Mcrronb3osanHch TaK*e 3Ha'!eHHR C (90°)
1111 

nn Kp 

a 
tnt 

, aaM:neHHhie B 
1121 nnR 9HeprHH 635 M9B. 

Meroa H pe3ynbT8Tbi aHann3a 

<l>830Bhle CABHI'H H8XOAHnHCb CITOC060M, OITHC8HHb!M paaee B pa60T8X/
1
3•

11 ~ 
C y'leTOM penRTHBHCTCKHX 9<)><)>eKTOB. flapaMeTpH38UHR S M8 TpHU H CBR3b 

rronaoro ce'!eHHR c aMrrnHTYAOH non 0° ocyruecTsneHa cornacao 
121 • 

flOHCK MHHHMYMOB X 2 Bencg CO cny'I8HHb!X 3H8'1eHHH cjJa30BbiX CABH-

f'OB B HHTepBane X 2 oT )( 2 no 1,5 x 2 • B eruecTBeHHhie 'laCTH 

<)>a30BhiX CABHI'OB , COOTBeTCTBY~IUHe f max >-.. 4,5 , Bhi'IHCnRnHCb B rron~c-

HOM OAHOITHOHHOM rrpH6nH*eHHH / 15/ . n ng 6onbruefl 06IUHOC T H paCCMOTpeHHR 

6hlnO . ITP08Han H3HPOB8HO HeCKOnhKO B8PH8HTOB . pa3n H'I8BIUHXCR Ben H'IHHOH 

f max H ITOAXOAOM K y'leTy Me30H006pa30B8HHR rrpH coynapeHHH AByX rrpo-

TOHOB . flpH 9TOM, OAH8KO , H8 OCHOB8HHH 8H8nH30B , rrpOBeAeHHbiX B 
116

•
3
/, 

BCerna rrpenrronaran OCh, 'ITO PO*AeHHe ITHOHOB rrpOHCXOAH T 1{3 
3 p 

0 . 1.2 ' 

I 
02 

I{ COC T ORHHH . p p - CHCTeMhi . n ng o6ner'le H HR ITOHCK OB MHHM8R 
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"18CTb napaMeTpa CM9lliHB8HHR f 2 
f Re 

2 

Im 
+ if 2 nonaranacb HBMH 

p8BHOH Hynro, 8 p0MA9HH9M IIHOHOB H3 IS 
0 - COCTORHHR npeHe5peranOCb. 

8 nepBOM B8pH8HTe 8H8nH38 MHHMbie "18CTH BCeX ljla30BbiX CABHrOB B 

COCTORHHRX C £ =1,2,3 H8XOAHnHCb dJeHOMeHOnOrH"'eCKH. Do CIIOC05y Y"'e -

TB pa3perneHHbiX HeynpyrHX K8HanOB 9TOT 8H8nH3 BbinOnHeH C MHHHManbHbiM 

IIPOH3BOnOM H RBnReTCR · H8H5onee 05lliHM. Pe3YJ_IbT8Tbl IIPHB9A9Hbl B Ta5n. 1. 
B cnenyrorneM sapHaHTe Me3oHoo5pa3oBaHHe y"'HTbiBanocb cornacHo Xo-

lliH38KH-Ma"'HAa 
131 • B a TOM cny"'ae, onepHpyR c KosljlljJHUHeHTaMH nornorne-

HHR, ycpenHeHHbiMH 110 IIOnHOMY MOM9HTy J , MOMHO COKp8THTb "'HCnO 118-

paMeTpOB, He05XOAHMbiX AnH OIIHC8HH51 nepeXOAOB C H3ny"'eHH9M IIHOH8. 3TO 

paccMoTpeHHe, Ha Ham B3rnHn, MeHee o5rnee, "'eM npenbtnyrnee. Pe3ynbT8Tbi 

aT oro aHanH3a, npHeeneHHbie B Ta5nHue 2, nony"'eHbi 5e3 npHene"'eHHR naH-

HbiX o napuHanbHbtX ce"'eHHHX aeynpyrHx npoueccos P P ... "+ + n + P ; 

rr + + d , rr " + p + p • AHanH3 c y"'eToM 9THX naHHbiX, BbmonHeHHbiH 

cnoco5oM XornH38KH-Ma"'HAa 
131• IIPH IIPO"'HX PBBHbiX vcnoBHHX rro3BOnHn 

38M9THO YM9HblliHTb CT8THCTH"'9CKYID . OlliH5Ky OIIpeneneHHH ljl830BbiX CABHrOB 

( CM. Ta5nHUY 3). 

H aKoHeu, B rrocnenHeM sapHaHTe cnenaHa norrbtTKa y"'eCTb o5pa3oBaHHe 

M930HOB H3 BhlClliHX COCTOHHHH H8"18nbHOH pp -CHCT9Mhl B 1IpH5nHM9HHH 

OAHOM930HHOrO 06MeHa ( CM . Ta6nHUY 4) • 0pH 3TOM MHHMbie 'i8CTH cP830BbiX 

CABHrOB B aF 
H a Fa COCTOHHHHX Bbl'iHCnHnHCb H cPHKCHpOBanHCb, 

a eenH'iHHbi 

2 

aim a P 
0,1 ,2 H 8 Im ( 10 

2 

B Im ( a F 

eapbHpoeanHCbx). 

PacqeT 3Ha'ieHHll 8 tm ( aF 
2 

H a BblllOilHHnCH c nenyiO-

WHM o6pa30M. H3B8CTHO, 'iTO Ce'ieHHe rrornOW8HHH B COCTOHHHH , X8p8KTe-

pH3Y8MOM KB8HTOBbiMH 'iHCnaMH J • e • naeTCH Bhlp8M8HH8M /17/ 

B KOTOpOM 

a 
TT 2 

= --(2J+l)(I- I S I), 
21< 2 J .f J, 

k .- BOnHOBOl! BeKTOp 

- 2 81
m'(J' e ) 

rrana10wero HyKnOHa e c .u.M.~ 

Im 

I 5 l•e 
J,f 

8 (J,f )-

x) 
B cnyqae rrocne.uoaarenbHOI"O abmonueHHSI a Tofi rrpoue.uypbi 111111 acex 3Ha'le-

HHA J TAKOfi 8H811H3 110 8H8110I"HH C 8H811H30M, IIpOBelleHHhlM B / ! 5 / , MO*

HO 6hi/IO 6b! H83B8Tb IIB8*IIhl MO.[IHij>HUHpOB8HHblM, 

6 
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MHHM8H 'l8CTb ~830BOrO caBHra B COCTOHHHH (J ,£ , rrapaMeTpH30B8HH8H 

cornacao 
/2 / 

OpHMeaeaHe K cnyqaHM c £ = 3 

: --
7
- [ 1- e 

2 k 2 

lm 3 
-4 15 ( F

3
) 

17
o 

] = a 
3F 

+ a 
3 F 

3 

+ a 

+ 

J = 2 

TT+np 

3F 
2 

H 3 aaeT 

(2) 

(3) 

170 

3JleCb a 
3F 

H - Ce'leHHSI Me30H006pa30B8HHSI B 

F' - COCTOSIHHSIX p p ... 77 + d H p p ... 77 +np , pp ... 17 
0 pp JliiSI KaaanoB 

COOTBeTCTBeHHO. 8 COOTBeTCTBHH C / 18 / B paCCM8TpHB8eMOA H8MH c6naCTH 

aaeprHA ( .. 635 M aB ) MO)!(HO npeae6pe'lb Me3oaoo6pa3oBaHHeM B 
3 

F' - coc-

TOSIHHSIX H8'l8IIbHOA p p - CHCTeMbl B peaKUHSIX p p ... pp 17 0 

0TCI0Jl8 C TO'lHOCTblO JlO OWH60K 3KCIIepHMeHT8 HMeeM 

rr+np 

a'm< 
3 

fog [ I 
2 a aF 

F' )a -
2 4 5 

(4) 

TT +np 
lm 

( 3 F' 3 ....L f'\1 [ 
2 a 3F 

8 )2- 1-
4 7 

------~------------· · k 2] . (5) 

HeaaBHO rpyrrrroA HTanbHHCKHX aBTOpoB /19/ BbmonaeHbi pacqeTbi pe-

8KUHH •pp -+ 17 +n p B o6nacTH saeprHA ao 1,4 fsB anH pasnH'lHbiX crrH-

HOBb!X COCTOHHHA HaqanbHOA pp - CHCTeMbl Ha OCHOBe paCCMOTPeHHH oaHo-

Me30HHOA aHarpaMMbi. 
17 +n p 3 

BenH'lHHbl a ( F 2 

2,11 M6, COOTBeTCTBeHHO. 

a Im ( 8 . f'2 ) = 0,5 o H 

B cooTBeTCTBHH 

0oaCT8HOBK8 HX B 

a I m ( 3 f' ) "" 2,25 o 
3 

BSHbi B rrocneaaeM BapHaHTe aaanHsa. 

7 

c STHMH paC'ieTSMH 

(sF ) 
3 

(4) H (5) 

P8BHbi 0.35 M6 H 

aaeT saa'leHHH 

, KOTOpbie H 6binH HCITOnb3Q-



06cyJKaeHHe pe3yJibT8TOB 

1. f1pOB8Ll8HHbJJ,i aHaJIH3 IIOK83an, "'TO HH OLlHH H3 paCCMOTpeHHb!X Ha

MH BapHaHTOB He llpHBOLlHT K 0LlH03H8"1HOMy (eAHHCTB8HHOMy) peaynbTaTy H, 

K B K BHLlHO H3 Ta6nHUbl 4, XapaKTep H8HLl8HHbiX pellleHHH B 3H8"1HT8/IbHOH CTe

neHH OIIpeaen51eTC51 llp8Llll0/I0~9HH51MH OTHOCHT8/IbHO M8X8HH3M8 M830H006pa-

30B8HH51. 

06ll!H H BHLl pell!eHHH TaKOB, "'TO BCe OHH xapaKT8p113YIOTC51 6onbll!HMI1 

OTpHU8T8JibHbl MH 3H8"18HH 51MI1 4Ja30Bb!X 

3 
TOHHIHIX H IIOJIO~HT8JibHbiMH - B p 

2 

I 3 3 
CLlBHI'OB B SO , p O pI COC-

• Bc10ay HeBenHK 11 paBeH 0 15 t-5° 
3 3 

napaMeTp CM8ll!HB8HI151 P 2 - 11 F 
2 

- BOJIH, 3TH 06ll!l18 pe3ynbT8Tbl H8XO-

Ll51TC51 B COI'/I8CHH C 6onee paHHHMH pa60T8MH /2-5,21/ (cpaBH8HH8 Ll8HO B 

T a6n11ue 5). 

HecMoTp51 Ha cyrnecTBeHHYIO HeonpeaeneHHOCTb nony"'eHHhiX pfi!aynhTa

TOB, MO~HO BbiCK838Tb 11 6onee "18TKH8 YTBep~Ll8HI:J51, TaK, BCe Ha6opbl aa

IOT 6onhll!He 11 IIpHMepHO paBHbl8 ( 5t- 8 M6) C8'!8HH51 o6pa30B8HH51 IIHOHOB H3 

1
02 -COCTOS!HH H . 

P " ~ " " " lm ( 3 ) 8C'I8T, CLl8/I8HHbll1 Ha OCHOB8HHI1 H811Ll8HHbiX 3H8"18HHH u PO,I,2 
" Im 3 3 3.-. 
U ( F :l,J. ) , IIOKa3an TBK~e. 'ITO o6pa30B8HH8 M830HOB H3 P H - ~ -

COCTOS!HHH P P - CHCT8Mbl paBHOBeponTHO BO BC8X BapH8HT8X 8H8JII138 (Ta6-

lJH Ua 6) H MeHHeTcR B npeaenax ( 3,5t- 6) M6, cornacHo pa3HbiM Ha6opaM. 

3TOT tPBKT H8M 1Ip8ACT8BJI518TC51 Ba~HhiM, 1160 OH 03H8'!88T, 'ITO B 8H8-

JII13HpyeMOH o6naCTH 9H8pi'HH OTCyTCTByJOT nepeXOLlbl C d - pa3neTOM M830-

HOB. 8 CaMOM aene, ecnH 6hi HMenH MeCTO HHT8HCHBHbl8 rrepeXOLlbl x), Ha

llpHMep , THI18 

3 
F2 ... ( 3s ,d >2 ( 1s d > • 0 2 • 3 F3 -+ ( 3 S I d ) 3 • 

TO 11p11 0Ll11H8KOBOH ponH 
3p 

- H 
3

F - COCTOS!HHH B yrnoBbiX pacnpeae-

/I8 HH51X 

co" 
4 e 11 

T! +, 0 
H8H36e~HO B03HI1KJIH 6hl 'I/I8Hhl, nponopU110H8JibHhle 

, "'TO llPO'fl\BOpe'!HT 11M810ll!HMC51 9KC118p11M8HTanbHbiM pe3ynb-

TaTaM, nony'!eHHbiM npu 9Hepri15!X 600-670 MaB 1201. 

x) 
Mbl HcnonhayeM poaeH(j!CnbllOBCKyiO aanucb nepexonos, nonycKaeMciX ~to-

aenb iO MaR!lenbiJJTaMa 1161, 
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HaKoHeu, Heo6xoAHMO saMeTHTb, "'TO 3Ha"leHHSI noTIHbiX HeynpyrHx ce-

norn. 
"leHHH - a tot MeHSI!OTCSI B HHTeOBalie 12t- 20 M6. EcliH 6bi yrfaliOCb BBeC-

TH B 8H81IH3 HaiiAeHHOe H3 OITbiTa 3Ha"leHHe STOH BeliH"'HHbi, paBHOe (16;:2)M6, 

TO MOJKHO 6blll0 6bi HaAeSITbC SI, "'TO MHOI'03H8"1HOCTb 8H8liH38 38MeTHO yMeHb

IllHTCSI. 8 CBSI3H C STHM 06CTOSITelibCTBOM 6binO 6bi IT01Ie3HO Bb!ITOliHHTb H3-

MepeHHSI a norn. 
tot 

C liY"lllleii TO"'HOCTb!O. 

AB'ropbi BbipaJKalOT cao10 npH3HaTelibHOCTb 10. M. KasapHHOBY sa o6cyJK

AeHHe BOITpOCOB, 38TpOHYTbiX B pa6oTe. 
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TaCIJIH~a I 

---------------------------------------------------------------------
COCTOSIHidSl .:_. m a x= 4 x 2 =so 

-----------------------
I 50 

ap o 

3 pl 

3 p 

2 

10 2 

£ 2 

3 
F 2 

3 F 3 

3F, 

I G 

3 p 
0 

3 pI 

3 p 2 

1o 2 

3F 2 

3 F 

4 

X2 a83 

-17 , 8.±3,9 

-12,2.±4,4 

-19,0.;t4, 7 

37,7 .±4, 7 

... 1,3.±4,7 

-1,4.±4,5 

-0,9.±2,1 

+3,3.±2,«1 

8,8.±0, 9 

X 2 •95 

-28,3.±7 ,c 
-47, 3.±17, 

-44,6.±II 1 

19,3.±3,~ 

II,5.±2t~ 

-2,«1.±3,2 

-3,9.±2,6 

-1,0.±2,9 

3,~,4 

7,4 .± 1,3 5,9 .± Is 
MHHMHe qaCTH ¢630BHX C~BRrOI 

-9,4.±7,6 7, 7.±14, ~ 

-4, 8.±3,4 9,6.±D,t 

13,5.±3,9 -0,6.±4,6 

24 ,9.±2,8 II,8.±5,l 

3,3.±2,8 4,0.±3,: 

4,4.±2,1 5,0.±2, ' 

II 



-------------------------------------------------
COCTOHHHH 

I SO 

3p 
0 

3p 
I 

3 
p 

2 

10 2 

(2 

3 F 2 

3F3 

3 F • 

I G 
4 

3 p 
0 

3 pI 

3 p 2 

ID 2 

sr 2 

3F 
·a 

e = 4 
...::.._ max 

-17, 8.;t3, 9 

- 12,2.±4,4 

-19, 0.;t4, 7 

37,7 .;t4,7 

.. 1,3.:t4, 7 

-1,4.;t4,5 

-0,9.;t2,I 

+3, 3.;t2 ,GJ 

8 ,8.:t0,9 

7,4 .± 1,3 

-9,4.;t7,6 

- 4,8.;t3,4 

13,5.;t3,9 

24 '9.;t2' 8 

3,3.;t2,8 

4, 4.:t2,I 

11 

x 2 =so 

x 2 •95 

-28, 3.;t 7' 0 

-4 7, 3.;t17' 9 

-44, 6.:tii, 9 

19, 3.;t3, 2 

II,5.:t2,9 

-2' Gl.;t3' 2 

-3,9.;t2,6 

-1,0.;t2,9 

3,2.;ti,4 

5,9 .± 1,1 

7,7.;t14,5 

9,6.;tl3,6 

-0,6.;t4,6 

II,8.;t5,8 

4,0.;t3, 3 

5,0.;t2,7 



COCTOSIHHSI 

I SO 

3 p 0 

3pl 

3 p 2 

102 

f • 

3r2 

3 r 3 

3r 
4 

tc 4 

'• 
all, 

3 110 

aH 6 

apo t 
ap t 

3p 
2 

102 

ar 2 .} 

ara 

Ta6mnla 2 ·· 

e max ~ s . x 2 ~ 79 

x2 · .. ?I x2 =79 

-13,2±3,0 -26,Lt4,4 

"2J,Lt4,7 -41,3~7,5 

-26,5~3,9 -40,7~6,5 

33,3~1,3 19,5~2,4 

16,3~2,0 11,2±2,3 

0,4~1,7 -1,8~2,1 

-i', 7 .t1,0 -7 ,8~2 ,6 

-3,0~1,9 -3,4~1,6 

5,3~1,4 1,0~1,3 

7,6~0,7 4,6~0,9 

X
2 =87 

-21,ljq,4 

-27,3~5,4 

-25,3~4,1 

38,7~1,6 

8, 7~2,1 

1,3~2,0 

-2,4~1,4 

4,2±1,9 

2,5~1,8 

5,5,;!J,O 

-2,0~1,1 -3,2±1,3 -2,3~1,2 

-3,2±0,9 1,0~1,0 -3,L±Q,8 

-2,Lt1,4 -J,Lt1,1 -1,8~1,4 

-2,8~0,9 1,5~0,5 -3,4~,9 
MHHMH8 qaCTH ¢a30BHX C~BHrOB 

2,8~,6 2,5~0,8 5,3~0,9 

13,4~3,1 10,9~5,3 -0,6~1,8 

2,I.:t0,3 2, ?..;t0,5 3,9~0,3 

TIPHMEWUIE: ¢a30BHe c~BHrH noJiyqeHu 6e3 npHBJieqeHHR ~a.HHh!X o 
C8tl8HHRX npOU8CCOB . p~ .. " 0 PP• rr+d • rr+n p, 
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COCTOSlHHSl 

.'\ p 
0 

:\ p 
I 

( ' 

" f' 2 

3 F 
3 

' F 
I 

I c; 

-12,6.±2,6 

-20,8,±3, 3 

-29,<±2,8 

33,4,±1,3 

15,5,±1,6 

u,5.±I, 7 

-1,9.±1,1 

3,0.±1,9 

4,I.±1,4 

7,2,±0,7 

HH!11.1L!e \lll.CTM 

3, 9.±0, 4 

G,L.±O, 5 

2, 6.±0,2 

-23, 9,±3, 5 

-41,5,±7,4 

-4J,Lt3,0 

19,<±2,0 

10,9,±2,2 

- 1,9.±2,1 

6,2,±2,4 

- 3,0,±1,4 

1,6.±1,2 

4,6,±0,[, 

qa30BLIX CABHrOB 

3,5±0,5 

8,5,±0,5 

2,9,±0,3 

B paw:a.x padoT/J/ Y!CllOJib30BaHhl ,n;aHHhiC 

0 H e ynpyrl~ p eaKUIHIX pp -> 17°p p , 

PeweHHSI Ta0JI.2 c x" =71, 67 H x 2 •79 
nepewm1 npYI yTO\lHBHYil1 a pewemtSI c X

2 =77,2 
YI 81,1, cooTBeT1TDBHHO. 
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Ta6JIH~ 4 

COCTOSIH~UI 
f max# 5' x· ~ ··78 

~2 •83,8 X
2 • 86,1 X

2 •96,2 

C I 
so - 2J,5.;t5,2 - 20,8.:t5,3 -23, 4,±6' 9 

• r -25,6,±5,0 -25,7.;t4, 2 -32,2,±12, 2 
0 

•r - 22 , 0.;t5,4 - 32,Lt4,5 -40, 8.;tl3, 4 ~ I 

3 . 
p 2 34' 3.±.aa 5 27, 7.:t2t9 23,8.;t4,6 

. i 
0 2 4,9,±5,8 12,0.:t4,5 II,2,±219 

( 2 -4,3,±2,4 -5,8.:ti ,9 ... 5,8.:t2,9 
3 . 

-7 ,O.:t1,6 -2, 7.;t3,I -0,8.;t3,3 F 
2 

3 r • . 2,5.:t3, I 4, 8.;t2,6 3,Lt2, 2 

3 r , 1,2,±212 6,2,±2,7 5,9.;t2,4 
I 5,8.:tl,Z 5, 8.:t5 4,3.±1,7 c . 

'( . -3,5.:ti , 2 -4,2,±0,7 -4,4.:t1,I 

' -I,Lt0,8 -4,8.;ti ,O o,O.:ti, 7 ''• 
311 

• -3, 7.:ti,4 -0,6.:t1,7 · o,O.:ti,2 
3 • 

..:.o,9.;tO,a -2,8.:ti,1 I,3.;ti,O II 6 

J.rnHMUe qacTH cfn30BHX CABHI'OB 

3 Po -6,4.;t5,4 -5,5,±6,1 -3,0.:ti4,5 

3 P , +2,0,±5,9 6,3.;t2,8 6,9,±10,7 
a P, a,(t6,3 3j6.:t2,8 4,2,±7,6 
I 0 2 26,5,±4,8 20, 5.;t4,4 I7,l:t,9,2 

3 F~ 0,50 0,50 o,so 
a F . 

. 3 2,25 2,25 2,25 
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Ta6JIHU8- 5 

COCTOSHK.Il Pe3yJI~;ao/21/ Pe3yJI.bT. pa.Cl _I2I/ Pa.Oota./5/ 

X
2 • 237 X

2 •249 x2 •241 )(2 •234 x2 •II4,7 

I S -27,2,:2,5 -26,1.±3,0 -29,8,±2,5 -I8,4.;t3,0 -28,5.;t9,6 
0 

' P -52,7,±7,8 -30,1.±4,4 -53,5,±6,5 -20,3.;t2, 8 -33,5,±14,0 0 

3p -37,4,±2,0 -16,0,±2,7 -40,2.;t:3,2 -28,3.;t2,2 -28, 5.;t4,6 I 

a 
p2 I7,8.;ti,4 L~O, 7.:t2,5 I7,7.;ti,2 35,1.±1,3 26,0.;t4,0 

1 02 5, 7.:t2t 5 -2,0.;t2,I 5,5.;ti, 7 10,0.;t1,6 4,8,±4,2 

• 2 -2,2,:1,6 -2,0.:t1,2 -I,9.:ti,2 3,2.;t:1,0 -3, 7.;t2,8 

3F2 -6,?.:ti,5 -8,6.;t0,5 -9,8.:t1,3 -4, 2,;t:O, 6 -2,1.±1,8 

'F 
3 

-I,O.:ti,6 4,6.;t0,8 -2,71,1 1,4~,8 -1,~5,9 

a F 3,00.;t0,6 o,6.:tO, 7 I, 7.:t0, 7 3, 7:1;{), 7 4,8.;~;1,0 
4 

'c 51 4.:tO, 7 4,0:1;{), 7 4,0:1;{),6 5,8.;t0,6 4,9.;~;1,9 • 
MHKMbl8 qa.cTK rpa.30B b!X C,D;BKrOB 

~ 
p 

} 2,3,.0,7 } 2,7,.0,5 

O, 98.;~;0, 21 
0 

-.! 3p 
I, 26.;t0, (~ I 

•p 3,6.:~;1,4 12,0.;t2,2 0,69.;tO,I8 
2 

t D2 5,!:i.;t3,4 20,6.:~;1,6 8,3.;~;2,8 10,0.:~;2,6 o, 65.;t0,04 (lf 

"F 3,3.:~;2,1 o,o...o,o J 2,8.;t0,3 }2,6.;t0,3 
o,97.:t0,06(lf 2 

3F I0,3.;t3,I 1,a.;t0,a o,6o.;tO,o8 ~ 3 



TaO.nH48 6 

CeqeRJie PemeHHJI ta0.1 PemeHHR taO. 2 PemeHHJI ta6.3 PemeHHJI pao.12I/ 
nor.nolil. 

' B KO. i >:
2 •83 X

2 •95 >: ,•71 X
2 •79 X

2•77,2 :X 2•233,8 X .a 82)7 
I 

I 

a-" <3
P) 6, 3.:tl, I 3,9.;t3,0 3,2.;t0,4 3,0.;t0,5 4,4.;t0,2 S,2.;t0,3 2,3.;t0,8 

! 
I 

a """• < tm 8,5.;t0,4 5,8.;ti,8 6,3.;t0,9 5,5.;tl,8 4,7J;0,2 b,2.;t0,9 3,~!,8 
! 

- a "or" <a n 6,0.;ti,6 6,8.;ti,9 3,4.;tO, 3 3,48.;t0,5 4,I.z0,2 ~,20.;t0,3 9,5.;ti,5 
"' ! 

"or" . 20 8 17,5 !2,9 12,0 13,2 ~5,6 !5,0 (1 tot ' , 
I 
I 

3KcnepHK8HT8nbHOe 3HaqeHHe u ~~rn=( l6,o!2,0)I 0-27cu2 


