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§ 1. § 8 e ll e H a e 

Opa 6onbwax aaepragx. 8o 83aaMo.oelcT8aa ll8YX qacTau yqacT8yeT Maoro 

napuaanbH&IX. 80nH a .npaKTaqecKa H9803MO:>KHO npoBeCTa liOnH&II cP830Bbii 8Hana3 0 

noaTOMy 88:>K.HO 8biSICHaTb K8KYIO 6eaycnOBHyiO aHcPOPM8UHIO MO:>KHO a3Bne'lb a3 

HM9IOUlaXCSI SKCnepaMeHT8nbHbiX ll8HHbiXo B '18C'I'HOCTa 1 npe.OCT8MS19T aHTepec 

onpe.oeneaae aaaMeHbwero 'lacna napuaanbHbiX aonH L ,.;'1,:, aeo6xo.oaMoro .onSI 

onacauHSI OIIbiTH&IX .oaHH&IX IKor.oa l lllifl .oocTaToqao 8enaKo, ero MO:>KHQ cag-

38Tb C MHHHM8nbHbiM P8llHYCOM 838aMo.oelcTBHS1/o 

B pa6oTe PapaTa a W8e.oa [1) noKaaaao KaK onpe.oenaTb L..m'-n 
.onH ynpyroro paccesxHaSI, ecna aaaecTHbi nonHbie ceqeHaSI aaaaMo.llelcTBHH. 

B H8CTOSIUl9A CT8Tb9 .ll0K838Hbl H9p8B9HCT88 .llnSI M HHHM8nbHOrO qacna 

napuaanbH&IX 80nH 8 .llBYX'l8CTH'IHbiX pe8KIIaHX 1 ecnH H3B9CTHO IIOnH09 C9'19HH9 

H .llacP¢epeHuaanbH09 ceqeaae IIOll O.llHaM ana llBYMH yrnaMHo noK838H0 1 qTo 

yqeT cnaH08 B38HMOll9ACTByiOUlaX '18CTaii H9CYill9CTB9HHO M91lS19T peaynbT8T 1 ecnHL, mLn 

8enaXOt 110 Cp88H9HaiO C 6eccnaHOBbiM cnyqaeM. 00STOMy IIp8KTa'leCKH MO:)!(Ho 

acer.lla nonb30B8TbCSI aepaaeacTBOM I AI • 

Ill 
HepaaeacTBO I AI aaaqaTenbHO canbHee aepaaeacT8a PapaTa-Wae.oa 1 ecna 

8MDnHTY.ll8 pacceHHI$51 HM99T B9Ul9CTB9HHYI0 '18CTb ana 38BaCHT OT CIIHHOB. YfM 

MO>KHO IIOnb30B8TbCSI H .llnSI HeynpyrHX peaKual Tana a + !> _,.c o/o d 

§ 2. 831:lHMO.ll9ICTBae 6eCCIIHHOBbiX '18CTHU 

PaccMoTpaM CHa'lana cnyqal, Kor.oa qacTaubi ae HMeiOT cnHHa. Tor.lla : 

Ill or~~J;;:#;a I irgt+J)Ael'tf~ 8:1J/.t. 
l':/1.0 0<:) f. 

Oet:: f of8)r:tJJ. ='%fl.~ (1t+i.J!Ael. 
npe.lliiOnO:>KaM, 'ITO 8 STHX yp8BH9HHSIX MO:>KHO orp8HH'IHTbCSI KOH9'1HbiM 

qacnoM napuaanbHbiX 80nH L . Tor.lla, acnonb3YH Hepa8eacTao Kowa ana onpe

.llensxsx ycnOBHbiA MHHHMYM oa· npa 38ll8HHOM of~) 1 MO:>KHO .ll0K838Tb 

/eM. npano:>Keaae/1 'ITO: 
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B nesoA qacTH I AI cTOHT MOHOTOHHO so3pacTatowaSI ct>YHKUHSI. /J . Hepa-

sescTBO 6yneT BbtnOnHSITbCSI TOnbltO npH /.J t 6on&WHX I.J . • 8TO 'IHCnol.J .. ; .. /Hih ,~,... 

H SIBnSieTCSI H&HM8HbWHM 'IHCnOM napuaan&HblX BOnH, seo6XOllHM blX nnSI OllHOBpe-

M essoro onHC&HHSI 38.0.&HHhlX Oel u o( ~t) . 
HepaseHCTBO /A/ .o.nR ynpyroro pacceRHHSI npH ~ • 0 can&Hee sepases-

/1/ CTB&t nopy'19HHOrO B pa60T9 • lJ.eACTBHT9nbH0 1 B aTOM cny'lae /A/ 3&DHWeTCSI: 

itt;5(o}:::: ~zOt':_ + !!.:ff. /i,/(o il ~, (1.. +i)1;,: 
6 ttl Wl6'tt Oel ".1 ' 

/A'/ 

C41 
B TO BpeMSI, lt81t HepaB&RCTBO PapHTa-WB&ll& HM98T BH.O.:-

/;.,t-!.)t z /(tot,_ 
l~ r 'rtioet 

.,., 

/3/ 

. Hs O'I8BRllHOt npH OTnB'IHOA OT HynR sewecTB9HHOA 'ISCTH aMnnHTYllhl pacceSIHHSI 

naeT MeHbwee L,..;n • qeM HepaseacTBO /A'I. 

Ecna 3anaHhl 6tl ,of~ ) l.c 6"(8t), To neAcTsySI aHanorH'IH&IM o6pa3oM, 

MO:>KHO nony'IBTb 6onee C:HnbH08 H8p&B9RCTB0 1 '19M /fir/ o 0HO HM99T seCKOnbKO 

rpoM03llltHA BHll: 

f u f.,,.- ft~ ~ t f fu 6'(o\)-tl f•,_l { 61~i )&1 s/-+ f,.t 6"~ )l ,., 
l[rrPUc=icH-4Ptful6JPt(UJII<)::. ,_"·I~ ~.,(C•9~e_(co11J-~(~IC /(.H,t< ~ 151 
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Mc'nKHO BbiBecTH TaK*e HepaBeHcTBa , HCfi01lb3YIOWHe 601lblllee 'IHC110 

aKcnepHMeHT81lbHbiX TO'IeK. KoHe'IHO, OHH CT8HYT ewe 6onee rpOM03nKHMH, HO 6ynyT 

naB8Tb 6onee )KeCTKYIO OUeHKY nnSI 1.J. .
11 

1 T8K K8K 11106851 non011HHT-91lbH8SI HH-
/H/ 

¢opMauHSI MO*eT TOnbKO noBbr .. ~HTb L,.,;,. HepaaeacTBO /4/· MO:>KHO o6paTHTb H 

onpenenHTb H8H601lbllle9 3H8'1eHHe nH¢¢epeHUH81lbHOrO C9'19HHSI non HeKOTOpbiM 

yrnoM ,?-J., , ecnH H3BeCTHO nonaoe ynpyroe ce'leHBe H nH¢¢epeHUH81lbHOe ce'leHBe 

non npyrHM yrnoM ~ • VfMeHHO 

5( "~' L. 

HaAneHH8SI T8KHM o6pa30M BepxHSISI rpa,HHU8 o( ~J 38BHCHT OT 'IHCna' 

napuHallbHbiX aona L , Y'IHTb!aaeMhiX a cyMMax /5/. EcnH L = L'";lt 1 To 161 

nepexonHT B paBeHCTBOo C yBellH'IeHHeM £ npaB8H '18CTb p8CCM8TpHB8eMOrO 

HepaaeacTBa pacTeT. DnH npaKTH'IeCKHX oueHOK 1 orpaHH'IHB8HCb paayMHbiM 'IHcnoM 

L , MO*HO nony'IHTb onpeneneHHb!e yKa38HHH o aepxHeA rpaHHue ()(J.J. 

§ 3. BaaHMoneAcTBHe cnHHOBbiX '18CTHU 

B aToM naparpa¢e 6ynyT nBHbi HepaBeHCTB8 nnH OnpeneneHHH MHHHM81lb-

HOrO 'IHC118 napUH81lbHbiX B011H / , , 9C11H H3BeCTH 1>1 ~ H (j(O ) nnH '18C-
/J ,.., h vee . ( ~~ 

THU CO CnHHOMo 

a/ B npH1lO*eHHH noKa3aHo, 'ITO nng '18CTHU co cnHH8MB 1/2 a 0 aepaBeH

CTBO HMeeT Ban: 

rne 

~ 41iof~) 
5et, ' 

::: j (1lti) [P.(4~9. gt.te•IJ/ 
l::l. l '1. {ll--1.).1 

171 

• /8/ 
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6/ lln H aeTo:»<aeCTBeHH:biX 'l:SCTHU CO CllHHOM 1/2 aaanorH'l:H:biM o6pa30M 

M O:lli.eT 6:biTb nerKO B:biBea eao aepaBeHCTBO: 

rae 

~ ltTitr(~) 
7 -__.;;,_ oee m(U [ :20,11 .~} 

' 

I~ 

,. !. 

-z{U-t-1.) {t-LJ! ~(4 [&.JJj re + iJ.I L 1 t 1 

/9/ 

/10/ 

a! Y'l:eT To:lli.aecTaeaaocTH aHpaKOBCKHX qacTHU npHBOaHT K 6onee cno:lli.HOMY 

aepaBeHCTBy: 

111 { 'z't 1' I"~, ~"J QQif>.l LoJ o J 1. J J.J %.1 ~ 
~ lf1ioC81 ) 

7 6ef, I 

rae 

11 = LfJ.+(-~)eJ~tf-1){!-mJl.fp/'"', q 111-
rn (t-1-m) tf.l t L C93 ~j 

L 11 :::: 1 [1-{-dJ ( I.M)fi>-n,;;;_ {or""~ ~ J st 
m . {lrfl-1).' LJ.e l (.#.J U 

H 

/11/ 

""' 

/12/ 

B aepaaeacTBax 17 I, /9/ H /11 I am1 onpeaeneaHH LIHih B nesyiO qacTb cneayeT 

rroacTaBHTb aaH6on~:>wyiO H3 cyMM. CneayeT OTMeTHTb, 'iTO npH Man:brx yrnax 

HaH60nbweA H3 CyMM 6yaeT lo , TSK KSK l~ 
,!lHHeHH:bie llOnHHOM:bi ne:lli.aHapa. llanee, T8K KSK llpH 

H I.2., C Oa ep:lli.aT llpHCO~-
6on~:>wHx aaeprHHx lJMilf 

,.-/ ~II,._, 4\ 
aocTaTO'l:HO BenHKO, TO ~f'H ~ ~/'1"1- ~,., • IloaTOMy- anH 6onbWHX aaeprHA 

npaKTH'l:eCKH MO:lli.HO non~:>aoaaTbCH aepaaeacTBOM I AI anH acex cnyqaea. 

CneayeT noaqepKHYTb, '!:To ecnH orpaHH'l:HTbCH anH orrv.:caHHH aKcrrepHMeHTa 

... 

M HHHM an~:>HbiM 'l:HcnoM rrapuHanbH:biX aona /...-= L 111;11 • onpeaeneHH:biM H3 BbiBeaea-

HbiX BbiWe aepaBeHCTB. TO B COOTBeTCTBYIOWHX 8MllnHTyaax pacceSIHHSI qneH:bit 

oTBe'l:aiOwHe aa orrpoKHa&lBaaHe ~,;IIHHa, paBHbi ayniO. EcnH OHH oTnB'l:Hbi oT 

aynH, TO L? Lmin. 

t 

I 
I 
l 

' 

• • 



' 

/9/ 

/10/ 

/11/ 

/12/ 

cne.llyeT 

. ; 

- 7-

EcnH SKliiO'IHTh s paccMoTpeaHe nonsrpH3auHro, TO MO:>KHO nony'IHT&- 5onee 

CHlibHble ycnoSHSI ansr onpeaeneaHsr L . . B STOM cnyqae ae BCKliiO'IeHa soa
l'n"11 

MO>KHOCTb OU9HOK SKII8..ll8 S C9'19HH9 CUHHOSbiX 'ISCTeit SMUIIBTY..llbl p8CC9BHHSI. 

§ 4. npHMeaeHBe K p -P -pacceSIHHIO npH SHeprHH 8,5 Bas 

TaKHM o-6pa30M 1 Mbl npBXO,ll.HM K SbiSO.ll.Yt 'ITO ,ll.liSI onpeaeneHBSI MHHBMSltb

HOrO 'IHCIIS napuBSlibHbiX SOIIH 1 Y'ISCTSYIOWHX S .ll.SYX'ISCTB'IHblX peaKUHKX,_ SO SC9X 

cnyqasrx npB .6onbwHx saeprHsrx MO:>KHO nonb30SSTbCSI aepaseacTBOM I AI. 

EcnH aMnnHTyaa paccesrHBSI HMeeT sewecTseaayro 'ISCTb HnH 38SBCHT OT 
111 

cnuaos, To aepaseacTso I AI CHII&Hee aepaseacTsa _ PapaTa-Wseaa • 

PaccMoTpHM s Ka'lecTse npHMepa pacceHHHe npoToaos aa npoToaax npH 
121 

= 8,5 Bas. B aToM cnyqae no aaHHblM llbiraaoBa H ap 

6et ::~1 6 ± 41)-wr. u O(t,s"-;-s;s"j:(1!3!i3)~. 

Vf3 aepaseacTsa I AI aaxoaHM: 

L . :4&:t3 
~~~ . 1131 

1Kone6aaue L . o6ycnosneao sKcnepuMeHTanbHblMH owH6KaMBI. Hepases
/Mtl1 

cTso PapuTa-Wseaa npusoaHT K 6onee cna6oA oueaKe: 

Lw.;,.= 9:t1.' 
o-tot == (3ot ;) ~-

0nTB'I9CK8SI :O,ll.91Ib1 OUHCblB810W8SI STB 8KCnepHM9HT8libHbl9 ,ll.8HHble[2J 
I 

1141 

.ll8lt8 ScPcP9KTHBH09 KOIIH'19CTSO napUJl8JlbHblX SOIIH, paSH09 18!_1. npH STOM COOT-

89TCTSYIOWHA p8.ll.BYC S38HMO..ll eitCTSHSI 

= 11,8.± 0,1 I • 10-lS eM. 

Vf3 aawux pe3ynbTaTos cneayeT, 'ITO nro6asr apyrasr Moaenb npHseaeT K 

TOMY :>Ke HnB 6onbweMy paaHycy B3aHMO..lleAcTsasr • 
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B aaKmoqeHHe oTMeTHM, 'ITO see nony'leHHbie peaynbTaTbi nonHOCTbiO 

npHMeHHMbi He T01lbKO K ynpyroMy paccestHHIO, HO H K HeynpyrHM .llBYX'ISCTH'IHbiM 

- p - v+ peaKuHstM, HanpHMep: ?/ + .-.. Z. + ~ H T.n. B aToM cnyqae Ha.ao aaMeHHTb 

ttae Ha U011H09 C9'19HH9 .ll8HHOA peaKUHHo 

ABTOpbi 6naro.aapstT n.r. 3acTaBeHKO aa o6cy)K.ll9HHSI. 

rll 

nPY1nO).KEHY1E 

B KaqecTBe THUH'IHOro npHMepa HH)Ke npHBO.QHTCst .aoKaaaTenbCTBO HepaseH- · 

CTB8 /7/ .llllSI CT011KHOB9HHSI 'ISCTHU CO CUHHSMH Q H 1/2. 

HaM y.uo6HO aanHcaTb Bblp8)K9HHSI .llllSI 6(8~) H oel B BH,lle: 

{ 
L f. l, ~1. qtL o(~!)=~ (lxeae) +(1 ~~)t -11~ ~~~ l C{"ot"l-tl 
l•o t-o l-=1 'trt It lJ) 

L .l 
fi'et. = ]i.[ L. ( af+ &l t.j + T. ( cf-~-J/) J 

t~o t~i 1 

f.IS:/ 

~ 

/16/ 

~·-

r.ae 

xe = V(u~iJ Pe(eA>!Ql), ~e"' 'iu-'1-1'1{~ .9") 

ae = ~t2 k {~+t)(,efi5£~d)+t{eL·b{.~ -d)J 

Ce = ,ft:cr fl£{(b1){Lubp,~-i)+t(t?fe-12-f)} 
Ce == ,fl(liiJI t { e~+tz -euif--*'2) 

Yfi;i 

/17/ 

d, == flo/t' le (et'f"~ etiJl-~ l 
'" 1tf1 - ~ 

BocnonbayeMcst Tenepb HasecTHbiM HepaseHcTBOM KomH: 

('2At6t.}t ~ Z Af·z8/" /18/ 

I· 

l 
I 

r 

' 
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- /;Lf (zX/}{Za/~J"'e_.tj r(Z'J,_L)[zc/+Z{_~}~ 
L. ./; Oef m~ { J: X/, L. '/l-J. 

H T&KHM o6paaoM, HepaBeHcTao 17 I .aoxaaaHo. , 
Co aepweHHo aHanorH'IHo B&IBO.llRl'CSI HepaaeHcTaa I AI, 191 H I 11 I. 

OpHae.a eHH&IA MeTo.a .aoxaaaTen&cTaa HecpaBHHMo npome, oco6eHHO .anSI 'I&CTHil 

CO CfiHHOM 1 '!eM .llpyroA MeTO.ll 1 3&KniO'I810lllHACSI B onpe.aeneHHH ycnOBHOI"O SKCTpe· 

MyMa 6ee npH 38.ll8HHOM 6'(Jli)• 

PyxonHcb nocTynHna a Ha.aaTen&CKHA oT.aen 
30 .aexa6pSI 1959 ro.aa. 
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