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• B HacTmnnee BpeM" aMnnliTyAa HYKHOH-HYKJIOHHoro paccegagg onpeneneHa AocTaj-o'!

no onHoaaaqao B HHTepaane anepraA 100-300 Maa, Bhlme nopora Meaonoo6paaoBaH~H ~aao~ 

BhiA 81!811!13 HyKilOH-HYKilOHHOI'O pacceHHll!l paHee 6bJn BhlllOilH9H TOilbKO npg aaeprHH 

630 .M Ill 6 . 
3B , flpH 3TOM pe3yllbTSThl SHSHH38 blllH 38M9THO HebnH03H8'1Hhl H, KpoMe TOI'O, 

<fla30Bbte cnBHI'H onpeneneHbl C 60nbillH~H OIDH6KSMH, C TO'IKH 3p9Hll!l aanelKHOI'O onpene

neHKR SMnllliTynhl paCC9!1Hll!l HYKllOHOB HYKllOH8MH B o6naCTH aHeprliA BhliDe nopora M930HO

o6pa30BSH!Ill aHanlla naHHhtX npn aHeprnn 400 Maa nnTepeceH npeJKAe acero no nayM npa

'lliHaM, Bo-nepBbiX, noToMy, 'ITO ~Ta aneprliH He CTOnb aennKa, 'IT06ht nponecchl Heynpy-

~I'HX CTOilKHOBeanA cymeCTBe~O BHHHilH HS ynpyroe paCC9HHHe 1• COOTB9TCTBeHHO MHHMhle 

A068BKH K <jla30Bb!ll.i cnBHI'SM AOillKHbl 6hlTb M81lbl, Bo-BTOpb!X1 aeMOHOTOHHOCTH B 3Hepre

TH'I9CKOA 38BliCHMOCTH <flaaoBhlX cnBlii'OB0 9CilH·TOilbKO OHH cymecTBYIDT B HHTepaane 300-

.400 Maa, MoryT naTb HeKOTOpbte caeneHHH o nponeccax MeaoHoo6paaoBSHHll, . 

PeaynbTSTbt OllhtTOB no TpoilHOMY PP -pacceHHliiO,. BhJnOnHeHHhte npg aaeprnn 

121 
430 MaB 1 nann B03MOlKHOCTb BOCCTSHOBHTb Ha6op <jlaaoBhlX CABHI'OB B pp -pacceliHliH

1 

HaliJlY'IillHM o6p830M COOTB9TCTBYIOIDHA Han6onee BepoHTHOM7 pemeHliiO, HSAAeHHOMy paHee 

/3/ 
npn 6onee anaKnx aaeprnax • B npennaraeMoA pa6oTe cnenaa <jlaaoBhlA aaanlla acex.na-

• 
aecTHhlX naaahlx no ayKnoH-HYKHOHHOMY pacceaanro npn aaeprn11, 6nli3Koll K 400 Maa. llpn. 

3TOM A9T81lbHO liCCilenOBSH ~onpoc 0 H90AH03H8'1HOCTH pemeHHH 38AS'Illo 

06pa60T8HHbl9 3Kcnep!IMeHT81lbHbte naHHbte npliBeneHbl B Ta6nnne }, 

/13/ 
<PaaOBhlll 8H81lll3 npOBOAHilCll MeTOAOM, OnliC8HHblM PB;Hee .B pa6oTe ' • noncK pemeanll 

co . cnyqali:HhlX HS'ISilbHbiX ycnOBliA npon3BOIIHilCH npn f max - 3, T.e. <jlaaoBhle CABlii'H BOilH 

no' :F -BOilHhl BKillO'IHT9HbHO onpeAeHHilHCb no 3KCn&pliM9HT81lbHhlM AaHHbiM1 B38BMOA9IICT

Bll9 B 6onee BhlCOKliX COCTOHHHHX Y'IHTb!BSHOCb B 0AHOM930JiaOM npn6HHlK9HHH. flocne l60 

nonbiTOK no!ICKS pemeanll CO Clly'!SIIHhlX HS'ISHbHblX YCilOBllll B· BHT9pBane x-r<;_x 2 -~ 2? 
6bln0 HSii:AeHO nliTb pemeHHII (Ta6n, 2), liHTepeCHO 38M9THTb1 '1'!'0 B 3TOT liHT9pBSil x2 

I / 
He nonano HH OAHOI'O pemeHHll C OTpH!lSTellbHhlM 3HS'IeHH9M ~830BOI'O CABlii'S SO -BOilHhl, 

3 



Ta6nuna 

3xcnepBM9BT81IbHhl8 lUlHHhiB 

BeJmqHHa 3HeNrHa, npH xoro- 'tfHCJIO JlHrepa:rypHHI!' 
po H3MepeHO :roqex HC:J:OqHHK 

uPP .380, 4l5 34 4 

p 
pp 415, 430 14 5,2 

OPP 415, 430 8 6,2 
R 430 7 2 

pp 

APP 430 6 2 
A~ 

pp 430 7 2 
r;!'P 400, .380 .3 7,8 

DD 

Cpp 
kp 400 2 7 

u' 410 I 9 
pp 

U,.p 400, .380 21 10,17 
_p 

liP 350 9 II 

' 410 I 12 u-
llP 

Ta6nuna 2 

Pemenua, nai!Aennhle npu noucx_e co cny'lalllihiX na'lam.nhiX ycnoBBll 

HoMep pemeltml x2/)(2 qncno noBTopeHBll 

1,6 -5 

2 1,6 3 

3 ; . 2,2 1 

4 1,8 

5 1,8 3 

KaK BBJlHO 113 TS6nHilhl 2, BCB HSII.!J.BHHbi9 pemeHBSI OIUIHSKOBO nnoXO onHChiBSIOT . o6pa-

6oT&Hnhlll axcnepBM9BT&nbHhlll M&Tepnan. npu aTOM OK83hiB89TCSI1 'ITO 38M9THhl9 cjlmOKTYSllHH · 

Bo Bxnanax B )(2 OT. OTJl91lbnhiX axcnepliMBHTSnbHhiX TO'I9K <;JTCYTCTBYJOT• 3TO yK83biBa-
. [' 

BT Ha T01 , 'ITO 'IHcnO . napaMeTpOB1 HCil~nb30BSHnhiX .Jlllll onBCSHBSI SKCilepl!MeBTSnbHhiX JlaH-

.. ,nhlx, no-BBJlHMOMy, neJIOCTa~o'IHo.· Ysenn'IHBST& 'll!cno napaMeTpoB MolKHo 6blno B nsyx_ na-

npasnen~ax: no-neptlhiX, sa c'leT ysenx'lennH t 
max 1 T,e, ysenB'I9n11SI 'JBcnS COCTOHnHll1 , 

JlnR. KOTOphiX ,PaSOB_hle. CJlBHrB onpe.nenHIOTCSI BS 9KCnepBM9HT81 111 BO-BTOphiX-, 38 C'leT BBe

Jl9H11H MnBJ,.JhiX Jl068BOX It ,PaSOBhiM CJlBBr8M1 XOTOpbie Y'II!ThiBSIOT HSnB'IHB npoueccOB Me-

30H006pa;O~SHJ!SI, Oxasanoc&, onn~xo, 'ITO ssenenne MHBMhiX 'I&CTell cjlaaoshiX cnsuros npu 
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'e = 3 nnH 
max 

3 I 2 
p 0, 1.2 - 11 0 2 - Bonn npaKT11'19CKH ne CH11)!{89T X • nocne 

ysennqeH11st fmax 
2 -r 

anaqen11st x /x ynan11 cooTBeTCTBenno no 1,15; 1,34; 1,56; 1,12; 

1,27 npn 4 n 1,06; 1,08; 1,25; 1,12; 1,02 np11 f . 
max = 5, 

nanbHefimnll OT60p pemeHHll llpoHSBOJlHIICH na OCHOBanHH xapaKTepa SaBHCHMOCTefi 

axcnepnMenTanbHO _na6monaeMhiX sen11'1HH OT yrna pacceHnnn, l13secTno, qTo nono6ne aTnx 

aaBHCHMOCTei! na6monaeTcn B mHpoxoll o6nacTn aneprHi!, OnHpaHcb na STOT ¢axT1 Mbi cpas

nHnH BCe yrnOBbi9 SaBHCHMOCT111 paCC'IHTannhie no paSnHqnbiM na6opaM ,PaaOBbiX CJlBHrOB1 

npH snepr11H 200, 310 H 400 Mas. npH aToM oxasanocb, '<To no xapaxTepy yrnoBbiX pacnpe

nenenHll c:: ( ()) see nallnennhle pemenHH B cooTBeTcTBHil c nsyMH, cymecTByrom11-

MH npn anepr11H 310 Mas na6opaMH ¢as, MOlKHO pasnenHTh na nse rpynnhi: pemenHR 1,2,4 -
/14/ 

pemenHn Tnna na6opa 1 11 3,5 - pemenHst Tnna na6opa 2 , B CBHSH c TeM, '<TO na6op 

nBnHeTcH, no-snnnMoMy, nan6onee sepoHTHhiM pemenHeM B o6nacTn ·aneprHil Hn)!{e nopora 
/15/ 

Mesonoo6pa3oBannR s nan&nellmeM npn yqeTe nponeccos Me3onoo6pa3osannH Hccneno~a-

nHcb TOnbKO pemeHHSI 11 214, 

-YqeT nponeccos neynpyrnx CTonxHoBennll nposonHncst B nsyx npennono)!{eHHRX: 

I 
a) Me30H006pa30BaHH9 HJl9T TOilbKO 113 l!aqan&nbiX 3p .. -

0,1,2 H 0 2 COCTOHHHll, 

3 I 8 
6) Me3onoo6pasosanne nneT 113 naqan&nhiX P0,,, 2 -, 0 2 - n F 2, 8,, , - cocTo-

HHnll. npn aTOM nornomeHHe Bonn c naHnbiM op6nTanbHbiM MOM9HTOM M0)!{9T OhiTb omicano 

nexnM ycpennennhiM xos¢¢nnneHTOM nornomennR, nnaqe rosopH, MnHMhie no6asxn x ¢a3o

BbiM CJlBHraM B COCTOSIHHHX C JtaHnhiM opfiHTanbnhiM MOM9HTOM OJlHnSKOBb/ IO/ 

PacqeTbi noxasann, xax y)!{e rosopnnocb, qTo .no6asxa MnHMhiX qacTeil x ¢a30BhiM 

cnsnraM B cnyqae fmax = 3 necymecTBenno ynyqmaeT cornacne c axcnepnMeHTOM, )(2 

yMen&maeTCH scero na necxonbKO ennnnn. npn = 4 na6nronaeTcH·3aMeTnoe cHH)!{e-
2 

nne X c 1,15; 1,34; 1,12 B cnyqae npennono)!{ennst a) no 0,80; 1,25, 0,88 n B cnyqae 

npennonO)!{eHRH fi) JlO 0,87; 0,94; 0,88 llllH pemenRi! 1,2,4 COOTB9TCTBeHHO. npH aTOM B 
3 

npennonoJKenRn a), onnaxo, MHBMaR qacTb ¢a3osoro cnsnra P 2 . so scex. cnyqaHx oT-

pnuaTen&na, T,e. pemen11e yxonnT B ne¢naRqecxyro o6nacT& lie Menee, qeM na Tpn- nHT& 
' 2/_2_ 

omRfiox. BnaronapH sToMy, necMoTpst na nnsxoe snaqenne oTnomennH X X , aTOT sa-

pHanT pemel!nR xaJKeTcsi coMH11~en&llbiM, Peme1111SI, nonyqeHHhie B npennonoJKeH1!11 6), · B aToM 

CMhicne nyqme, Kax sn.nno 113 Ta6nnUhi 3,pemeH119 1 11MeeT npn JlOCTBToqno R113KOM OTHO-' 

y 
1
0 2 - <jla30BOrO CJlBIIra. np11 BB91l9H!JH MH11-

8 

me11nn x 2 1~ MHRMyro 'iSCTb TOilbKO 

MbiX qacTell y cjlaSOBhiX C)lBHrOB 8P- n F - sonn pemen11e yxon11T s 11~¢na11qecxyro 

o6nacT&, B pemennR 2 oTnnqna·oT nynst 11 nono)!{11Tenhna TOnhxo MllnMaSI qacTb ¢a3osoro 
3 . I 

F - BOn!! ( Ta5n. 4). np11 no6asneHH11 Mn11MhiX qacTell K ¢a30BbiM CJlBBraM 0 2-CllBHra 

- son11 pemeH11e TBKJKe yxo.n11T s ne¢113n~ecxyro o6nacT&, B pemennn 4 (Ta6n.5) 
' I 1 " • 

MHI!MYIO 'ISCTb npaB11llbHOro 3nSKL. HMeeT TOilbKO ¢a30Bblll CJlBllr I_) 2 

11 Bp 

5 



3aKJIIO'I9HKe 

I. Peayn&TaTbl anannaa ileonnoana'IHbl, HMeeic.si no Kpaltnell: .Mepe Tpn pemeansr, KO-

Top&ie npBM9pHO O.JlBH8KOBO BepOS!THbl no )( 
2 

- KpBT9pBIO, .nnsr ycTpaH8JIBS! H90JlH03H8'1-

HOCTB ttpall:ne JicenaTen&no oblno obi npoaeneHBe xoTsr obi on•oro sttcnepnMeHTa no Tpoll:no- · 

MY · np -paCC9S1~1Q, KaK BBJlHO B3 pa:cyHKOB I-4 1 38MQTH09 · pa3JIH'IB9. B ~pBBbiX .JlllB 

SKcnepBM9HT81lbHMX BSIIR'Il'IH H80JIIOJ189TCB TOilbKO B np - CBCT9M9, liHT9p9CHO OTMe-

TnT~ 'ITO ne nall:neno HB onnoro naoopa ¢aaoBblX cnauron c .oTpnnaTen&HbiM ana'leHHeM ¢a-· 
. l . 

30BOrO CJlBl'lra s!l ;_BOllHbl, Koropblll: YllOBJI9TBOpl'IT8JibHO OIIHCbiBan_ Obi SKCne~eHT8Jib-

Hbi9 )laHHbi9, 

: 2. Y.llonneTBOpnTen&noe olll'lcaaue sttcnepaMenTa nonyqaeTcsr B npennonoJKenun, 'ITO 

0JlHOM930HH09 npBOIIHlK9HH9 npaBHJibHO _QIIHCbiB8eT 1 B38B:MOJ19li:CTBB9 B COCTOS!HBS!X C opoBTanh-

HbiMl'l MOM9HT8MH f ~ 6 ( f m~x • 4) • 

3, Y'leT neynpyrux CTOJIKHoBeHBll: aaMeTaO yny'IWaeT.ollHcanue sttcnep~Me~aJibHbiX 

J18HHbiX npB f max • . 4, llpB STOM OK83bi~89TCS!, "'TO pemeHBS! BMQIOT ¢B3lPr8CKBll 'CMbiCJI 
. . l 

TOJibKO B TOM cnyqaa, ecJIH C'IBT8Tb1 'ITO BC9'M930HOOOp830B8HH9 l'lll9T B3 H8'18llbHblX 0 2 -

8 ' n :F - cocTOsrHnll. B 3TOM cMblcne nony'leHHble pemenus nonooHbl nall:)leHnhiM panee B 
' /IB/ . ' 

paooTax no ¢aaoBOMY ananuay npu sneprun 630-660 ~sa • 

4, Haoop 1 (Taon. 3) naany'IWBM oopaaoM cornacyeTCll co 3Ha'leHHHMB.~a30BblX C.llBB

ro~, nony'leHHblX. BHTepnO~llllBSJI pemeHBJI, HaliJlSHHbiX npB SHeprBliX 3I0 H 6430 ·~aB, 0CT8Jib~ 

' Hble ABa pemeHBll BanyT ceoll B STOM . CMbiCJie 3aMATHO xyJKe. EcJIH CYJIUITh no naoopy I, 
I 

SHepreTH'I9CKB9 38BBCBMOCTH ¢a30BbiX CllBl'lrOB B HHTepBane SHeprBJI 300-630_~SB1 3a BCK-

JIIO'I9HH9M napaMeTpa CMeWHBaHHll € l 1 MOHOTOHHbl, 

6. KoncTaHTa CBli3H 
f2 . 

eCIIH ee opaTh B Ka'ISCTBe BapbBpyeMOro napaMeTpa1 B 

npep;enax omnooK cornacyeTCH co ana'leHBeM 0,08, 

AnTOpaM npnliTliO noonaronapHTh A.~. Poaaaoay aa noMOWh B paooTe, 
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T a 6 n H n a 3 T a 6 n 11: 11 ·a 4 

4la30Bbte c.r:tBHrn . B rpa.nycax ¢>a30Bhl9 CIIBHrH B' rp911ycax 
__./ 

Ha6op 1 (napaMeTpHaanuH CTanna 11: np.' 
141) . "' Ha6op 2 ( napaMe;paaanHH CTanna · 11: np/ 

141) 

lmax • fmax 

3 4 4 5 3 4 4 5 
• 155,0 1fJ7,9 77,9 9~,5 x• 156,0. 122,8 93,1 92,7 X 

t" 0,055;t0,0(]7 0,062;t0,008 0,081.:t0,010 0,072:t0,017 t• 0,049+0,007 0,062;t0,008 O, 071;t01 006 0,-08~:!:0,009 
.'so .--5,82 ;t1,46 -14,51.) ;t21 14 -II,95 ;t1,69 -14,.78 :!;2,599 's. -7,41 ;t1,65 -20,10 :!;2,79 . -34,43 :!;5,12 -28,12 :!;3,44 
~s, -19,07 _:t4,74 -0,79 _:t4,43 3,93+;t3,50 -23,.31 ;!:6,88 &s, -2,19 ;t5,24 -2,28 _!8,36 -0,18 :!;5,28 -9,35 :!:9, or 
"Po -20,55 :!: 2,20 -14,36 ;t1,98 -14,48 ;!:2;04 -14,15 !3,47 / llpo -2,76 !1,40 -1,99 .:!:1,38 -6,40 !1,27 -3,47 :tl19I 
I 
P, -37,81 .:!: 6,59 -49,44 ;!:2,~8 -48,90 ;!:2,19 -15,57 .:!;15,23 'l>, -.44, 78 _:t4, 04 -37' 70 ;t7 ,61 -.37,40 _i2,98 -19,42. :!:7,12 

"· -35, 7I :!:0,81 -J5,IJ ;t0,82 -33,27 .:!:0,97 -34,67 :t0,9J ' 'P, -25,19 .:!:0, 73 -26,17 .:!:0,98 -27,14 :!;1,29 . -25,43 .:!;1,85 • 'P• Po 16,39 .:!:0,46 17,97 .:!:0,54 18,21 ;!:0,56 17,75 :!:0,93 26,56 ;t0,55 25,40 .:!:0, 79 23,II .:!:0,99 24,24 ;!:1,33 
., 21,89 ;!:3,77 7,44 ;!:3,52 4,92 ;t3, 06 '19,67 _:t4,00 :· 12,79 z2,94 5,16 !6,02 -0,96 ;tl,33 8,34 :!;5,96 
•o; -21,27 z2,I4 -26,89 ;!:2,58 -29,88 ;!:2,73 -25,88 :!;3,58 o, -16,17 +1,19 -21,83 :!;2,85 -25,12·:t2 134 -23;~6+3,8.3 
'o j' 1 - - ' I 

• 12,74 ;t0,45 II,10 ;t0160 12,56 ;!:0,55 II,86 :t0,68 o •. 13,03 !0,47 10,85 !6,05 9,61 :!:0,68 9,92 :!:0,88. 
~. IJ,J2 ;t1,96 IJ,74 ;t2,59 II,80 ;t21 9J 18,92 _:t4,53 'o 22;55 :tl,BI 23,96 ;!:3,96 211 Q9 .:!:1,52 26,65 :!;4,21 

' . 
•o. -4,37 ;t11 17 -1,15 ;!:1 1 42 -1,51 ;t1,62 -2,94 ;!:1,31 •o, -3,29 ;t11 00 -1,30 ;t1 1 19 -2,20 ;!:1,09 -3,74 :t1 15I , 
•• -I,20.;t0,7I -0,08 ;t0,69 -0,38 ;t0;70 -0, OJ ;tO, 88 •• 3~88 ;t0,57 4,75 ;t0,59 .3,63 ;t0,72' 4,35 .:!:0,61 

aF • 1,69 ;t0,59 2,76 ;t0,62 2,05 ;t0,63 1,96-:!;0,72 •:Fs -4,-57 ;tO, 42 -2,02 .:!:0,58 -0,89 .:!:0,76 -2,05 !0,64 • '.F~ -4,78 :!:0,68 -7,20 ;tl,I8 -7,53 !0,86 -8,44 .:!:1,68 ' F• -2,IJ ;t0,55 -3,25 ;t0,58 -2,75 ;t0,6I -2,78 :!:0, 73 
-'Fa -5,54 ;t0,89 -3,84 ;tl,37 -3,49 ;t1,35 / -9,96 -:3,97 aFa 0,29 ;t1,49 -0,77 !0,62 -0,88 ;t0,68 O, 46 ;tO, 76 . 
"F, 3,90 .:!:0,20 3,68 ;t0,26 3,83, ;t0,28 3,37 :!:1!,03 ~F, -1,79 ;t0,25 -0,82 ;t0,38 . O, 35-. ;tO, 55 0,18 !+0,50 
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