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B pa6oTe/S/ aaM8 tS&~no o6aapy>Keao.. 'ITO .aaqxpepeanaanbBOe ce'leaae ynpyroro 

P·P -pacc&aB88 ~PH 9B6pi"H8_ 815 rs» 8 o6nacT8 yrnoB 
6 -..... 8- 50 Ill d 

~.u.u,r 1 , II . uhiiiO aaaa-

:iKeH01 'ITO. DpBB&IIO It YBenH'I&H810 napaMeTpa B8IUIOH8 ,aaqxpepeHD881llollOM Ce'f&HHSI R 38Bbi-

ut~JD pa,aayca 1138RM0ll&ICT1181lo 8 llllHHOI paCsoTe JIOJIWlll&Ha CT8THCTH"l8Cit8SI TO'i¥QCTb 

.a•qxpepeauaanbBoro ce'I&H81l 1ta1t B o6nacT8 uanYX yrnoa pacceHH8H 1 r.ae »o3~0l!Kao_Ra-; 

611JDlleH8e ~ItT& 8BTeJXPep8HU88 KYIIOBOJICKOI H Rll&pBOI &MDIIHT;rll paccesHBB1 TAit 8 B 
- ' /1/ -

06118CT8 6~JoUQIJ[ ,yi'IIOI!Ir pacc&,IIBBH1 r.ae B pa6oTe 8Mena MecTO CHCTeMSTB'feCKSA' _---

owa6~:a. eaJtaaBBaa c aaawweaaeu :a«PqqeETB»HOCTB npocuoTpa. 

/3/ 
DpollOII>K&BB&M 9KCDepBM&HT8 8 JI&IDOIIBBIIACb Ha TOll >Ke SMylll>""-

caOJdiol a:auepe 83 cnoea1 nponaTSHBI>IX BOJJ.ol. 

npliM&BRIIOCb J:ll$8 CDOCo6a DpocMoTpa. SM:YIIbCBI: DO DIIOI1l8Jl8 R"DO rpynne CllellOB"~ :_" 
/3-f>/ 

C!totcna npawelleaaol EAM&pl>l 1 a TU>K& cnoeo6~o~ npocwoTpa R __ aawepeaal onaca&~o~ ·a • 

8 Ta6naue 
Ill 

9KC;J18pBM811T8 

npaaeneao nony'I&BBoe aaua .aacpcpepeauaanbBo& cewBBe a ,peayn~oTaThl 

B o6nacTB yrnoa 115-81 5 c,u,w. pesyn~oT&T&I o6eax pa6oT cornacyiOTCa 

Ill 
B lla&Biole OO'bellBR&BI>I. 8 OOIISCTB 60IIblliBX yrnoa HCDOIIb30BaHB& pe3yllbT8TOB 011:83MOc .. 

B&B03MOl!KB&IM: llH4J4>epeBUR81lbB08 C&'I&HBe B B8CTOBW&M SKCD&pBM&BTe CHCTeM8TB"l8CitB 

a~o~we~ 

.Llns aaanaaa acnon~oaoaanacb o6t.enaaeBH~o~e llllHR&I& a o6nacTa yrnoa 115- 815°1 

-·'a B o6naCTH 815- 1415° - peaynbT8TY TOIIbltO STOI pa60TI>I. 

- B ffl/ 
Aaanxa npo»onancg a nayx npe.aoono>Keaasrx , Hcnon~oaoaanac~o 4Jopuyna eTe 

171 
SH8110r&'IBO TONY 1 Jtalt STO .a en anoc1o a nepaoe npellDOJIO>K&HBe COCTOBII,O B TOM, 'ITO 

&MDIIBT:y llB pacceUBSI A llOMDII&ItCBa B Be 38B8CBT OT CDBBOBOI"O COCTOBBBB CT81lltBBAJD

IllliXCB aylUioaoa. Torna 

r.ae 

a = Re A (0) 

hl A (0) 

' npellD0118I"AIIOC... 'ITO ll&ICftBT81lloB811 B MHRM4B &MDIIIITy lllol paCC&BBBB liM& JOT 

~ rayCCOISO pacnpelleJiieBH no 8 C DOIIyWBpBBOI 8 B B 8
1 

I 

I • '1/ (~ ) • ezp (- (J fa 2 
- B If 0 ODTo 2 8 a 

1t 

3 
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g '=/(..1.s!...) · exp (· ~ 
I d 0 OOT, 2 8 2 

I 

( _iQ:__ ) ' 
d 0 onT 

2 /8/ 
( :i...q1 ) = 102 M6a/cTepa.ll. 

47T 

,M.eTO,llOM H8HM8HbWHX KB8Jlp8TOB onpe,llenliJIHCb f9a' 0 1 B a , 

,[laHHblll: 9KCO&pHM8HT He 003BOIIli8T onpe,llenBTb @R C 6onbWOI TO'IHOCTbl0 1 O,llH8X01 

B npe,llenax OWH60K 6
8 

COB08,ll88T C F.J
1 

• 3Ha'leRHe a O'leHb cna6o .31YIHCHT OT f9 • . R 

npHBO.llHM 3HB'IeH'!ll a H ~ 1 nony'leHHbl& M8TO.ll0M H8HM8HbWHX da,llp8TOB1 XOr.llB 8 
I R 

6blno 3BcilHKCHp088HO paBHbiM €J I : 

e: - 7,8 ;!;. 0,3 ; a-- 0,32 + 0,07 

x2a 9 npH 'IRene cTeneilel cso6o.llbl 5, 

3xcnepHM8HT rOBOpHT 0 HSIIH'IHH XOJICTpyKTBBHOI HHTep<l>epeHllHH KYII.OHOBCKOI H .ll.ll&p

HOI SMOIIHTY.ll' paccel!HHSI
1 

'ITO cornacyeTCll C B.biBO.llSMH pa60Tbl/
7

/,8blllOIIH8HHOI npH 6 R 

10 rsB·o 0JlHSK0
1 

K8K If B pa6oTe /7/, JlOllyCTHMS HH8ll HHTepnpeTBUIUI OllbiTHbiX ,llaHBbiX·." 

.[leiCTBHTBIIbH0
1 

nyCTb awnnHTy.llB paccel!HHll MHHM8ll1 HO 38BHCHT OT CllHHOBOro COCTOliHRll 

p·p-cHcTeMbl. Tor.11a onTH'IBCKBll TeopeMa 

d (J ) ~-(0) = (""d"Q' onT. 
dO 

,llOIIJKHB 6b1Tb 8CTBCTBBHHO BH.ll0H3M8H8H8 

2 

=( .LE.., ) 
417 

~-(0)= ( ~ ) ( \4 (J 2 + ~ (J 2 ) I 

d 0 417 I 8 

2 
( 1) 

(2) 

r.11e u
1 

H u
3 

- ll011Hbl8 C8'18HHSI .111151 CHHrneTHOro H TpHOIIBTHOrO CllHHOBOrO COCTOSIHHll 

eaaHMo.llelcTBYIOWHX npoToaoa. O'!eBH.llHO, nonaoe ce'!eHHe p•p -aaaaMO.llelcTBHH,, HaMe

peaaoe B Henonl!p830BaHHOM ny'IK8 H HB H800IIllpH30B8HHOI MHLUeHH.eCTb~ 

ue\4u+~U·' 
t I 8 

(3) 

c:l>opMyna.{2) (c y'leToM /(3)) nepexo.llRT B (1) a cny'!ae u1 .. u •u • Ecna u -1 u a t 1 a 
TO no cpopMyne (2) Mbi nonyqae!i 

4(~ 
dO onT. 

~ ~(0) >( .iL) 
dO dO onT. 

'ITO H HB611IO,ll88TCll HS OllbiT&. 

TaxHM o6paaoM, sxcnepaMeHTy O.llRHaxoao xopowo y.lloBneTBOJHIIOT o6.a paccMoTpeH

HbiX npe,llllOIIOJK&HHll: HSIIH'IH& Jl8iiCTBHT&IIbHOI 'IBCTH SMOIIRT;y.llbl p8CC8SIHHll R pa3nH'IR8 ... 
aaarai&o.llelcTBHll B .llBYX cnaaoBbiX cocToliHRHx: caarneTHOM a TpHnneTHOM. B nepaoM cny-:·+ 

'188 OObiTY COOTBBTCTBy&T HBnH'IR& KOHCTpyKTHBHOil HHT&pcpep&HllHH M8JK.lly K;yiiOHOBCKOI H ·~{. ,, 
4 
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II fl.llepKOI aMIInRT;y.llA':'K paqceiiHHI, 1!10 a'I'QpoN 

Opill!lbllJ.I~eT llMDIIBTY.llY. 1'panneTHOro. 

aMnnaT)'.ll\ii;:.c•alln9~or ,. 

nolllloe C&'IEIHHe ;ynpyroro p·p pacceHHRSI B o6nacTR yrnol!l 1,5, .. 1·4,1 

nbny'leHo cyMMHpoBai!B&M ce'!eHBI no OT.llallbHbiM yrnOBbiM H&Tepaan&M, B 

> 14,5° ceqeHRe ynpyroro p8CC8RHRR 6blnO Bbi'IRCIIEIBO B Dpe.llDOnOlKEIHBR 1 

llRBnbHoe C8'18HR8 OORCHI!I88TCR 9KCDOH8HTOII B t XOOp,llRB8T8X1 DpR STOM 

noaa 6bln 1!13SIT COOTBBTCTByiOlURM yrnOBOI nonyWRp&He .llR41«PepeBURBnbHOI 

HOi! 7,8t0,3°, KOTOpllH 6blna nony'!eRa &3 cjlopMynw SeT& JlnB MB!I~OI '181( 

pacceRH8Ro 0TKIIOH8HR8 OT SXCDOH8HUHllnbHOrD 38X088 1!1 o6nBCTR 60IIWURX 
121 . . . 

HIIH .llA&T aecywecTaeaayiO nonpuxy 11 nonaoe ce'!eaae ynpyroro .pacc1 

OCROBROI 8Kn8Jl COCTBBnReT CEI'IEIBBe pacce&HRR 88 M&nble yrnbl. (Bell ql 
0 ' 

.&' CallaNa> 14,5 Jl88T BKnB.ll '"10%). nonaoe C8'18HB8 ynpyroro p8CC81JBI 

pqllb!M 
',:· .. 

U • (11,2 + 0,7) M6R .• 
ynp. - • 

uyup. • ( 1'1; aHa'!eaae aaxo.llHTCR B xopoweM cornacaa c aenR'IRHOI 

121 
c:l>onR R Jlp. , R 8b1W8 B8JIR1(11H y'leaaoll npa 8 rsa a sxcnepaMeHTe 

0 7 ±.0,4) M6a, nony'leHHOI B 
Ill 

B aaxniOqeaae asropbl Bblp8JKBIOT 6naro.llapHOCTb A.A.~T&cy aa ~ 

Ta6nHua 

.[lacpcpepeauaanbHoe ce'!eaae ynpy.roro p·p -pacceHHRR 

2 
... ;:~.--Tepaan - t (Iss/c) E\.8~ rae 6 } E•8,5 rsa 

~\Yrl!os 
JliiH cpe,llHero Jl HSR pa OT8 dsz ll!li! 

~. -~~ (!;llaMa 
3H8'18HH51 HH- 3cpcpinr:-

duM6H dOcTepa.ll 

~J, 
Tepaana THBH.npo-

dO CTepa.ll 
?.~\:1 i yrna • CMOTpllt Ill 

~'d ... 

,~~ 0,0048 ·o,94!0,04 I28,!2I !54,!33 ... r.s-2,5 

'. ;~'.5-4,5 0,0146 0,99,!0,0! 97,!10 124,!15 
'.)~, '/ 0,036 0,98,!0,01 98,!'8, 5 93,!II lj,;~,5-6,5 
. .,t, 

Jf;,5-8,5 0,067 0,98,!0,01 60,5,!5,7 63,3,!7,7 
~~·,,-

0,108 47,5,!5,3 35,9,!5,5 ~~r5-1o,5 0,90;!:0,04 

0,!58 0,82;!:0,05 37,3;!:6,4 !3,3,!2,9 

,5-14,5 0,2!7 0,82,!0,05 II,9,!2,5 6,5,!2,! 

5 



r:-;~..~- 2 
g =y{~-u_). ezp (·~ 

I d {l ODT, 2 f.) 2 
I 

2 /8/ 
( ~) = ( ..k...!ti ) = 102 M6H/CTepa.z:t. 

d Q OfiT 4 7T 

H8HM9HblllHX KB8.llp8TOB ODpe.z:tenllnHCb €)&' , 6 1 B a , 

&Ill sxcnepaMeHT ae noaaonseT onpe.z:tenBTb @R c 6onbilloll TO'IHOCTbiO, o.z:taaxo, 

~R COBD8,ll89T C 8
1 

, 3H8'19HIJe a 0'19Hb cna6o .SUHCBT OT f.) , 
' R 

3H8'19HHH a H f'l
1 

, nony'leHHble M8TO.llOM H8HM8HblllHX d8.llp8TOB1 KOr.z:ta f.)R 

HKCHpOB8HO p8BHbiM 8 I : 

("): = 7,8 ;!;. 0,3 ; a •- 0,32 + 0,07 

X2= 9 npiJ 'IHCne CTeneHell CB060.llbi 5, 

epHM9HT f'OBOpHT 0 HanH'IHH KOHCTpyKTHBHOII HHTep<i>epeHilHH Kyn_OHOBCKOI B. Jl.z:tep

Ty .ll pacceHHHH, 'ITO cornacyeTCR C a·biBO.ll!IMH pa60Tbi/7 /,BioiDOnHeHHOI npH a· J1 

,llH8KO, K8K H B p860Te /7/, .llODyCTRM8 RH8R BHTepnpeT8UBR ODioiTHbiX ,ll8HHbiX'~ 
n&HO, nyCTb 8MDnBTy.z:ta p8CC9HHBR MHBM8ll1 HO 38BBCRT OT CDBHOBOrO COCTOH~HR 

Mbl, Tor-.z:ta onT&'IeCK8H TeopeMa 

d u ) ~-(0) =(dO' onT. dO 

b!Tb 8CT9CTB9HHO BH.llOH3M8H8H8 

2 
=(l.L,), 

417 

2 

~-(0)= ( _!!.... ) ( \~ U 2 + " t1 2 ) I 

d Q 417 I 8 

(I) 

(2) . 

u~ - nonH&Ie C8'18HHH .z:tnH CHHrneTHOrO H TpHnneTHoro CDHHOBOrO COCTORHHll 

ii:CTBYIOlllHX npOTOHOB, 0'18BH.llHO, nonaoe C8'18HH8 p•p -a38RMO.ll8ICTBHll1 , H3Me

HenonHpH30B8HHOM Dy'IK8 H H8 H8DOnllpH30B8HHOII MHU18HH.8CTb~ 

u•%u+%u. 
t I 8 

(3) 

(2) (c y'leToM I (3)) nepexo.z:tHT a (I) a cny'lae u
1 

.. u
8

., ut , Ecna u
1 

-1 u
8 

Myne (2) M&I nony'laelli 

4(~ 
d{l ODT, 

~~(0) >(~ 
d{l d{l OIIT. 

niO,ll89TCH H8 0Db1T9, 

M o6paaoM, sKcnepaMeHTy o.z:tHHaKoao xopoLUo y.z:toaneTBopsiOT o6a paccMoTpea

onolKeHaH: Hanaqae .z:teii:CTBHTenbBOII: '18CTH 8MDnRTy.lllol p8CC8RHHH R paanR'IHe . -. 
IICTBHH B .llByX CDHHOBbiX COCTORHHRX: CRHrneTHOM H TpHDDeTHOM, 8 nepBOM cny'"'.·~ 

1.,;; 

COOTB9TCTBY9T H8nH'IH8 KOHCTpyKTRBHOil HHTep<i>epeHilHH M9lK.llY KYDOHOBCKOII H ... 

'•10 

4 

,. 

J. 

v 

~I 
I' 

l 

.. -.;; 
I, 

\ 
.. ~. 

\ /·~ 

'k·. ''. ,~!. ~·~~ ~,.'f~_ .. ':t.:' 'I 

,\1 
II R.llepHoll llNDDHTy.llllMB paqceJIHBII, BO aTopoM aMDDBTyzta: ~BBrneTHoro pllclc.BR 

DpVBbllUileT llMDIUITY .llY :fpann&TIIoro, 
• ,,.!\' 

noruroe ceqe11ae ynpyroro p·p pacceRHBB a o6nacTB yrnoa 1,5 .. 1.4,5° c.u.M,· ~() • ·, 
'I • . ' ' 

nony'l9110 CyMMRpOBilJIH8N C9'18HBI DO OT.z:tenbBbiM yrnOBbiM IIHT8pBiln&M, 8 o6nACTB yi<I!Qa 
0 . ' ," 

> I4,5 Ce'leaae ynpyroro pacc&RHBB 6blno Bbi'IBCneao a npe.z:tnonoJKeHBB, 'ITO .z:tacjltpepe .... 

' llB&nblioe C9'19HHe ODHCbrB88TCH 91CCDOH8HTOI B I ICOOpltBR8T8X
1 

DpB 9TOM Dllp8M8Tp BaK- . 

nOB8 61o1n B3liT COOTB9TCTByiOUlBM yrnOBOI nonyUJHpHHe '.z:taclKPepeHUR8nbHOI Kp&aol, J)U"" 

HOI 7,8t0,3°, XOTOp8ll 6blna nonyqeHil Ba cPopMYDY BeT& .z:tnR MHBMOII '18CTH aMnnaTjriu~ , 

pacce&HaH. 0TKnoaeuae OT axcnoueauaanbBoro 31lxoua a o6nacTB 6onbll1RX yrnoa pacce~-
n; . . . -· 

HBB .z:t48T uecyLUecTBeaayiO noapaaKy a nonaoe cetteaRe yDpyroro pacceaHRB, nocKOitbll:)'-

·~'' OCHOBBOII aKnll.ll COCTABnlleT C8'18HB8 p8CC9BHBH Hll M&nble yrny, (BcK o6D8CTb -~(. 

8, 0· u ~ > I4,5° .a•eT BKnll.z:t -10%), nonaoe cetteaae ynpyroro pacceaaasr OK83anoc& 
• ·-• . I 

t1 • ( II,2 + 0, 7) M6H • 
ynp. - -

t1ynp, • ( ll, 7I !9.~~2) M6H1 
3H8'18HB8 HIIXO.llHTCR a XOpOU19M COrD8CHB C aenB'IBHOII 

121 
q,ona a .z:tp. , a awLUe aenR'IHilY u ynp_- l 

tvqeHHOA npa 8 raa 8 axcnepBM8HT8 

III 7 :!_0,4) !li!6H, nony'I8HHOA a 

B 3axnro'leaae aaTopw awpalK8IOT 6naro.z:tapaocTb A.A.HTacy 38 DOMOIUb. 

. \ 
Ta6naua 

llacpcpepeauHanbBoe cetteaae ynpy.roro p•p -paccesraasr 
,"•'' 

2 
E,acpcp"'8,3 rae -

1 
(raalc) EiJA~ai;:a a6oTa) E •8,5 raa 

.z:tnK cpe.z:taero p !12 M6H (B nepablx 4 
3H8'18HHH HH- 3cpcpex-

duM6H d{l CTepa.z:t HHTepaanax 
Tepa ana TBBH,npo-

d{lCT~8.ll 06'be,llBH8RBiole 
yrna CM0Tp8t III .lliiHHble) 

d t1 ..Jr!.§!L 
d!lcTepa.z:t 

0,0048 ·0,94+0,04 I28,!2I !54+33 !35,!17 
0,0!46 0,99,!0,01 97,!10 I24,!I5 109,!8 
0,036 0,98,!0,01 98.!'8,5 93,!II 96,!7 
0,067 0,98,!0,01 60,5,!5,7 63,3,!7,7 61 .:!:5 
0,108 0,90,!0,04 47,5.:!;5,3 35,9.:!;5,5 47,5.:!;5,3 
0,!58 0,82,!0,05 37 ,3.:!;6,4 !3,3.:!;2,9 "37 ,3,!6,4 
0,217 0,82,!0,05 II,9.:!:2,5 6,5,!2,! II,9.:t2,5 

5 
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